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4.0 PREFACE

This report describes the results of the water quality portion of the
Environmental Monitoring Program for the Clinton Power Station for data
collected from 1978 through 1991.

This program represents a cooperative effort between the Power
Production and Environmental Affairs departments of Illinois Power
Company. The Central Laboratory of the Power Production Department
was responsible for collections and analyses of water quality samples
during the program. The Environmental Affairs Department was
responsible for analysis, interpretation and presentation of data.

This report was authored and typed by Thomas V. Clevenger.
Technical review was provided by Jill Witts, Thomas L. Davis and Brett
J. Marshall. Computer entry of analytical data was performed by
Gretchen Williamson. Thomas V. Clevenger and Jill Witts were responsible
for data analyses. Charyle A. Miller assisted in preparation of the final
draft.
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5.0 EXECUTIVE SUMARY

1! i

.

I-:'.,

Clinton Lake was constructed in 1978 to provide cooling water
the Clinton Power Station (CPS). Since then, Illinois Power Compz
has monitored the water quality of Clinton Lake to satisfy varic
environmental laws, licenses, and permits associated with
construction and operation ' of CPS. Twenty-eight water qua]
constituents have been monitored during 1978 through. 1991.

*Establishment of thee preoperational water quality. database
Clinton. Lake was the primary goal for. previous water..,quality. report
The preoperational database is used as a baseline. for., assessments
potential effects of CPS operations. The primary goal of this report
to assess -what effects .CPS %operations had on -the water quality
Clinton Lake. These assessments include nine. years of. water *qual-
datapnrior to the operation of CPS (1978 through 1986)!and..five years
data since CPS began to operate (1987 through 1991).

Clinton Lake water quality data are similar to other Illinois lak
and there were no unusual patterns in the distributions of data for a)
of the water quality constituents. Cluster analyses of water quality de
for 13 lakes in Illinois indicated that Clinton Lake was more similar
ten non-cooling Illinois lakes than to the two other cooling lak
(Sangchris and Coffeen lakes) used in the comparisons.

Illinois Pollution Control Board General Use water quality standard
were not met for six constituents in Clinton Lake. Total phospb '-,

exceedances occurred for 73% of the epilinnion samples in Clinton L
Exceedance of the total phosphorus standard in Illinois lakes is commoi
exceedances have been reported in 62% of the lakes and reservoirs
Illinois. As with other Illinois lakes the high concentrations
phosphorus in Clinton Lake are probably due to surface water runo
from adjacent agricultural land.

Four water quality constituents (pH, mercury, nitra te, and fec
coliforms) had exceedances during the period prior to CPS operatior
Only one exceedance occurred for pH in epilimnion samples collected fro
1978 through 1988. Six nit-rate samples exceeded the IPCB . standair
during 1978 through 1991. Mercury concentrations exceeded the standa:
in 25 epilimnlon samples (6%) prior to 1984; the only other exceedenc
after 1984 occurred in a hypolimnion sample during 1989. Exceedances 4
mercury were attributed to sampling or analytical errors. This conclusi
was supported by: inconsistent results among strata and among precedir.
and succeeding sampling events; exceedances have occurred for only on
sample collected since 1984; and results of mercury analyses of fish fles
and sediments do not provide evidence that there is a problem wit
mercury. in Clinton Lake. Fecal coliform counts exceeded the IPC:
standard in 14 samples (4%) collected from 1978 through 1986. Ratios c
fecal coliform to fecal streptococcus suggest fecal contamination is nc
from human sources. Samples were not analyzed for fecal coliform
subsequent to 1986.

* cviiC
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Dissolved oxygen concentrations were below the IPCB standard (5
mg/l) during the preoperational and operational periods. Most Illinois
lakes cannot meet the standard in bottom waters during summer. One
percent of the epilimnion dissolved oxygen concentrations were less than
the standard during the preoperational period and 4% were less than the
standard during the operational period. The increase in dissolved oxygen
noncompliances during the operational period was apparently due to
increased water temperatures.

Carlson's Trophic State Index (TSI) values indicate Clinton Lake is
eutrophic (highly productive). The mean TSI (65.9) for Clinton Lake is
slightly greater than the mean TSI for 69 other 111inois lakes (65 .2).
Comparisons of TSI values for Secchi transparency, total phosphorus and
chlorophyll a indicate algal production in Clinton Lake may be limited due
to light attenuation from suspended inorganic materials (silt and clay).
TSI values have gradually increased in Clinton Lake during 1978 through

i. 1991.
v

Analysis of variance indicate significant (95% confidence) differences
between preoperational and operational periods for six water quality
constituents. Trend analysis for these constituents indicate two of these
constituents, temperature and chloride, had increasing trends and four.
constituents, dissolved oxygen, nitrate, mercury, and silica had
decreasing trends.

Water temperatures were significantly (95% confidence) greater
E during the period when CPS was operational. Temperature is the most

important variable in the assessment of CPS-induced limnological changes
in Clinton Lake. In general, Clinton Lake does not develop the stable,
long-term thermal stratification. Distinct long-term stratification did not

* develop even at Site 8, the deepest site and the site where stratification
was most expected. Temperatures during operational conditions indicate
the greatest temperature range among sites was 10.20 C.

Dissolved oxygen concentrations were significantly (95% confidence)
lower during the period when CPS was operational. The solubility of
oxygen is inversely related to temperature. Periods of depleted oxygen
occurred prior to the operation of CPS. However, thte operation of CPS
appeared to extend the area and duration of depleted oxygen conditions.
The extent of oxygen-depleted water in Clinton Lake is within conditions
considered normal for non-cooling reservoirs. It is not uncommon for
reservoirs to have as much as 50% of their total volume that are not
capable of supporting aerobic aquatic communities. Analyses demonstrated
that at least 51% of Clinton Lake's waters maintained dissolved oxygen
concentrations greater than 5 mg/l during operational years.

Decreased nitrate concentrations during the operational period were,
in part, attributed to greater concentrations of phytoplankton which
depleted nitrate supplies, and to reduced runoff due to low precipitation
in 1988.
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Decreased silica concentrations were attributed to an artifact
! '} changes in sample collection schedules between periods, and concord

shifts in diatom population densities. Usage of silica by diato'
greatly modify flux rates of silica in lakes.

Chloride concentrations were significantly greater during the pei
when CPS was operational. Sodium hypochlorite 'is used to treat
condenser cooling water system of CPS. However, the cumulative dos
used in these treatments could account for only 1% of the increase
chloride concentrations in Clinton Lake during the period when CPS
operational. The significant increase in chloride concentrations was D

likely due to low water levels during the initial years of CPS operation

Influences of CPS operations are mostly associated with increa
water temperatures and concomitant decreased dissolved oxyl
concentrations. These effects are mostly restricted to the area near
CPS discharge. Data collected in 1988 were influenced by
inordinately hot and dry meteorological conditions (second lowest rain
on record in 110 years). Thus, the limnological changes in Clinton L;
due to CPS operations are probably overstated for years with more noi
meteorological conditions.

li
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6. 0 INTRODUCTION

Illinois Power Company (IPC) initiated an Environmental Monitoring
Program (EMP) for the Clinton Site to satisfy the requirements of various
environmentally related permits, approvals, and licenses required from
federal and state agencies. The scope of this report is limited to the
water quality monitoring portion of the Clinton Lake EMP.

Water quality conditions of Clinton Lake before the Clinton Power
Station became operational were characterized in previous reports
(Illinois Power Company 1986 and 1989). To characterize preoperational
water quality conditions, monitoring data were organized to:

1. Establish preoperational baseline water quality;

2. Determine the inter- and intra-site variability of data; and

3. Identify temporal trends.

Water quality data utilized to characterize the preoperational
database for Clinton Lake are defined as data collected from the time
Clinton Lake reached pool level (1978) until the Clinton Power Station
began power generation (February, 1987).

The primary goal of this report is to assess changes in the water
quality of Clinton Lake since Clinton Power Station began operation.
Operational data were compared to preoperational data to determine if
there were significant changes in:

I. Inter- or intra-site distributions of data; and

2. Long-term trends.

6.1 Description of Clinton Lake

Clinton Lake was built to provide cooling water for the Clinton
Power Station (CPS). It Is located in DeWitt County approximately 9.6
km east of Clinton, Illinois. Clinton Lake was formed by the
construction of an earthen dam across Salt Creek 366 m downstream from
its confluence with the North Fork. Dam construction was completed on
October 12, 1977 and the lake reached normal pool elevation (210 m) on
May 17, 1978. Clinton Lake is a 1,981 ha, V-shaped impoundment with
an average depth of 4.75 m and a maximum depth of 13.7 m near the
dam. There are approximately 209 km of shoreline. The North Fork
arm of the lake extends about 12.8 km from the dam; the Salt Creek arm
extends about 25.6 km from the dam. The average width of the lake is
600.5 m at normal pool. Inflows to the lake occur as a direct response
to precipitation on its drainage area and through groundwater flow.
This and other pertinent data are summarized in Table 1.
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Table 1. Selected hydrological features of Clinton Lake. near
Clinton, Illinois.

PEARAMETER MMETRIC W NGUSH

Surface Area 1981 ha 4,895 a

Average Depth 4.75 m 15.6 ft

Maximum Depth 13.7 m 45 ft

Shoreline Length 209 km 130 ml

Storage Capacity 9.15 million cu m 74,000 acre ft

Watershed 766.6 sq km 296 sq ml

Shoreline Development 13.2 13.2

Normal Pool Elevation 210 m 690 f

Length of North Fork Arm 12.8 km 8 ml

Length of Salt Creek Arm 25.6 km 16 ml
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Clinton Lake and approximately 5,000 acres of the surrounding land
are leased to the Illinois Department of Conservation (IDOC). The IDOC
has opened the area to the public for recreational activities such as
fishing, boating, swimming, and camping. Most of the remaining acreage
within the watershed is used for agricultural purposes (approximately
180,000 acres).

6.2 Description of Clinton Power Station

The CPS is a nuclear generating facility consisting of one 933 MW
steam turbine generator powered by a General Electric boiling water
reactor. Construction of the CPS was completed in 1986 and low power
testing and commercial operations commenced in 1987. At full load, the
once-through cooling system dissipates 6.713 billion Btu/hr. The
multi-pressure condenser used at CPS is served by three 189,567 gpm
pumps and at 100 percent load is designed for a cooling water
temperature rise of 12.6 degrees Celcius. A total cooling water flow of
1387.5 cfs is taken from and returned to Clinton Lake via the
once-through system under three-pump operation. Circulating water is
withdrawn from the North Fork arm of Clinton Lake, passes through the
condenser, flows through a 5 km discharge flume and is discharged to the
Salt Creek arm of the lake. The intake is designed to withdraw water
from a depth of 2.1 to 6.1 m below the normal pool elevation of 210.3 mn
at msl. Two drop structures are placed in the discharge flume to
dissipate hydraulic energy. The discharge flume is trapezoidal in
cross-section and has a surface area of 31.5 ha. Total residence time of
the cooling water at full flow is 4.5 hours, of which 4.4 hours is in the
discharge flume.

Power generation at the station first began in 1987. Initial
criticality of the reactor occurred in February, 1987. A full power
operating license was granted by the U. S. Nuclear Regulatory
Commission (NRC) and initial synchronization of the generator with the
transmission system occurred in April, 1987. The 100 percent reactor
power level was first reached on September 15, 11287. The 100-hour
reactor warranty run began on October 5 and was concluded on October
9, 1987. Operation was intermittent until August, 1987. Percent
operation since August, 1987 is presented in Figures 1 and 2.

All discharges from the CPS are regulated by the National Pollutant
Discharge Elimination System (NPDES) by the Illinois Environmental
Protection Agency (IEPA). Illinois Power has an NPDES permit for nine
discharges from the CPS. Authorized discharges include those for the
sewage treatment plant, radwaste system, transformer area and diesel
generator oil-water separators, potable water treatment wastes, screen
house intake water backwash, safe shutdown system, area runoff
collection basin and the cooling water discharge to Clinton Lake. Permit
conditions require IPC to limit pollutant concentrations in each discharge.
Water quality for each discharge is monitored and Discharge Monitoring
Reports are submitted monthly to the IEPA.
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6.3 History of the Water Quality Monitoring Program

The water quality monitoring program consisted of five phases
which parallel the development of Clinton Lake. The Preconstruction
Phase consisted of two related monitoring programs. Water samples were
collected from Salt Creek and the North Fork from May 1972 to February
1973 and from May 1974 to August 1975 (Industrial Bio-Test Laboratories
Inc. 1975 and Nalco Environmental Sciences 1976). The purpose of these
monitoring programs was to provide baseline water quality data for Salt
Creek and the North Fork before lake construction. The Construction
Phase monitoring was performed during October 1975 to October 1977 to
document water quality in Salt Creek and the North Fork during
construction of the dam and preparation of the lake basin (Nalco
Environmental Sciences 1976, 1977, and 1978). Water quality was
monitored in Salt Creek, the North Fork and Clinton Lake from October
1977 to May 1978 to document changes during the Lake Filling Phase
(Nalco Environmental Sciences 1978). The Lake Development Phase began
when the lake reached normal pool elevation and continued until the NRC
issued IPC a permit to operate the CPS. The Operational Phase began in
February 1987 when CPS began power generation.

Data collection and evaluations associated with the Preconstruction
and Construction Phases were contracted to independent consulting
firms. Responsibility for the water quality monitoring program was
assumed by IPC's Central Laboratory in January 1978 during the Lake
Filling Phase. All subsequent monitoring has been performed by the
Central laboratory of IPC. Water quality data were organized >
summarized, interpreted, and reported herein by the Environmenta.
Affairs Department of IPC. Chronological listing of reports and
consulting firms, as appropriate, for the preoperational monitoring is
provided in Table 2.
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Table 2. Chronological synopsis of environmental monitoring reports
which contain environmental data pertinent to the Clinton
Power Station, Clinton, Illinois.

Illinois Power Company. 1973. "Clinton Power Station Units 1 and 2.
"Applicants Environmental Report, Construction Permit State,"
Vols. 1 through 4 and Supplements. Docket Nos. 50-361 and
50-462, Oct. 26,1973.

United States Atomic Energy Commission. 1974. Final Environmental
Statement Related to the Proposed Clinton Power Station Units 1

and 2. Illinois Power Company, Docket Nos. 50-461 and 50-462.

Industrial Bio-Test Laboratories, Inc. 1975. Clinton
Preconstruction Environmental Monitoring May 1974 through April
1975. Annual Report to Sargent and Lundy Engineers. Chicago,
Illinois. Nalco Environmental Sciences. 1976. Clinton
Preconstruction

NALCO Environmental Sciences 1976. Clinton Preconstruction
Environmental Monitoring May through April 1976. Annual Report to

Sargent and Lundy Engineers. Chicago, Illinois.

1977. Environmental Monitoring May 1976 through April 1977
Construction Phase Clinton Power Station. Annual Report to
Sargent and Lundy Engineers. Chicago, Illinois.

... 1978. Environmental Monitoring May 1977 through April 1978
Construction and Lake-filling Phases Clinton Power Station.
Annual Report lo Sargent and Lundy Engineers. Chicago,
Illinois.

Illinois Power Company. 1979. Clinton Power Station Units 1
and 2. Environmental Report Operating Ucense Stage.

Energy Impact Associates. 1980. Thermal Demonstration Pursuant to
Illinois Pollution Control Board Rules and Regulations Chapter
3, Rule 203(i)(10). Prepared for Illinois Power Company,
Clinton Power Station Unit 1. P.O. Box 1899, Pittsburgh,
Penn. 15230.

U.S. NuclearRegulatoryCommission. 1982. FinalEnvironmental
Statement Related to the Operation of the Clinton Power
Station, Unit No. 1. Illinois Power Company, Decatur, IL
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Table 2. (continued)

Illinois Power Company. 1986. Clinton Power Station Environmental
Monitoring Program Water Quality Report 1978 through 1984.
Environmental Affairs Department. Illinois Power Company,
Decatur. IL.

-_1989. Clinton Power Station Environmental Monitoring Program
Water Quality Report 1978 through 1988. Environmental Affairs
Department. Illinois Power Company, Decatur, IL

J. E. Edinger Assoc.,inc. 1989. Hydrothermal Analyses of
Clinton Lake for Clinton PowerStation Unit 1 Operations.
Prepared for Illinois Power Company, Environmental Affairs
Department. Decatur, IL
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7. 0 METHODS

7.1 Location of Sampling Sites

Water samples were collected monthly from lake sites 2, 4, 8, and
16 during 1978 through 1986 (Figure 3). Samples were collected from
sites 2, 4, 8, 13, and 16 during 1987 through 1991. The frequency of
sample collections was monthly during May through September; samples
were collected quarterly during the remainder of each year.

Site 2 is approximately 100 m offshore from the cooling water
discharge to Clinton Lake, and approximately 4 m deep. This site was
chosen to characterize lake conditions at the point of thermal discharge to
the lake.

Site 4 is approximately 91 m northwest of the CPS screen house and
approximately 7 m deep. This site was chosen to characterize water
quality in the vicinity of the CPS intake.

Site 8 is near the former confluence of Salt Creek and the North
Fork and approximately 10 m deep. This site was chosen to characterize
lake water quality approximately two-thirds of the way along the path
between the discharge of cooling water to Clinton Lake and the cooling
water intake (cooling loop).

Site 13 is approximately half way between Site 8 and Site 2 and
approximately 7 m deep. This site was chosen to characterize water
quality approximately one-third of the way along the path of the cooling
loop. This site was added in September, 1986 to characterize transitional
water quality between Site 8 and Site 2.

Site 16 is approximately 183 m east of the Illinois Route 48 bridge
and approximately 3 m deep. This site was chosen to characterize
conditions in the Salt Creek arm of the lake and is expected to receive
minimal thermal enrichment. Samples were first collected at this site in
May 1980.

Inclement winter conditions occasionally made sample sites
inaccessible. When this occurred, samples were collected from alternate
sites (Figure 4). Alternate Site 2 samples were collected from the east
side of the northern span of the DeWitt County Highway 14 bridge.
Alternate Site 4 samples were collected from the CPS screenhouse.
Alternate Site 8 samples were collected from the Westside boat access near
the Clinton Lake Dam. Alternate Site 16 water samples were collected
from the east side of the Illinois Route 48 bridge.

7.2 Sampling Methods

Water samples were collected in non-metallic, 6.2 liter Beta bottles.
Water samples from the Beta bottles were emptied into an 18 liter plastic
compositing tank; a minimum of 12 liters of water was collected from each
site.

9
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Temperature, pH, dissolved oxygen, and specific conductance were
measured at the surface and at one-meter depth intervals at each site
during 1978 through 1985, and at 0.5 m intervals during 1986 through
1991. If thermal stratification (temperature gradient of at least 10
Celsius change per meter) was present, the water column was segmented
into epilimnion, metalimnion and hypolimnion for sampling purposes, as
appropriate. Samples for other water quality parameters were always
collected at one meter below the surface, i.e., from the epilimnion. If
thermal stratification was present, samples were also collected from meta-
and hypolimnion strata. Metalimnion samples were taken at the midpoint
between the upper and lower levels of the layer, us defined by the
temperature gradient. If a hypolimnion layer existed, samples were
collected midway between the lake bottom and the lower limit of the
metalimnion. Samples requiring refrigeration (Table 3) were placed on
ice in insulated chests.

Replicate sampling of water quality parameters at each site was
required by the NRC. From January 1978 through April 1980 two water
samples were collected at each site. When thermal stratification was
present, two samples were collected from each stratified layer.
Subsequent to April 1980, two samples were collected from one randomly
selected site per month.

7.3 Methods for Sample Analyses

Samples taken during 1978 through 1986 were analyzed for the
parameters listed in Table 3 (except calcium and magnesium). During
1987 through 1991 samples were not analyzed for BOD, TOC, copper,
lead, zinc, fecal coliform, and fecal streptococcus. Concentrations for
calcium and magnesium were determined for samples collected during 1987
through 1991. Analytical methods (Table 3) followed Standard Methods
for the Examination of Water and Wastewater (APHA et al. 1976) or
Methods for the Chemical Analysis of Water and Wastes (USEPA 1979).
The numbers of observations used in statistical analysis for each
chemical constituent monitored during the Clinton Lake EIP are
presented in Table 4.

7.4 Statistical Analyses

Water quality data were loaded on an IBM PS2 Model 80 computer;
dBase III Plus and dBase IV database management software were used to
facilitate data organization. Statgraphics (Version 3.0) software was
used to perform and graphically display statistical analyses. Summary
statistics used in the evaluation of water quality data included maximum,
minimum, range, arithmetic and geometric mean, median, variance, and
standard deviation.

Data that were analytically indicated at the limit of detection (LOD)
were assumed to be present at one-half the LOD. The LOD is the lowest
concentration of a constituent that will register on the analytical
equipment with any confidence. Therefore it is a qualitative indicator
rather than a distinct concentration with a known degree of confidence.
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Table 3. Methods, procedures, and preservatives used in the
analyses of water samples collected -during the water quality
environmental monitoring program at Clinton Lake, Clinton,
Illinois.

> -~' - -e y-A-MU \

P~kallrgty Potentlometric, - iRefrigeration M. 24 Hr. ._.; Melhodc310.1
Towh (CiCO 3) Tirlrtrlc USEPA.1 979.

APHA -t. at. 1975
Ammonia Nosslorization Sulfuric Acid 24 Hr. Method 350.2

+4. ~ ~~~~~~ ~~~~~ 4}H--- olwn 0E~t).- usE~t,579
Dis{tllation GK68-oe ;4,1 -

Focal Colform Membrane , * alrfigeration 6 Hr. Method 909C
Filtration Sterile Bottle .. Hi~l.iL 19*

, Focal Membrane ' - elrgoeralion :'6 Hr. - Method9O9D
Streptococcus Filtration Sterilo Bottle 9 ' . _,AP$A ei. S75
Biochemical Membrane Refrigeration , 24 Hr. Method 406.1
O' j-en Electrode :'USEPAS1979I

; r -s lA iit. .A^1975
Calcium Atomic Nitric Acid 6 mo. Method 215.?

Absorption IopH2 * .- .. -USEPA49B3
Chloride Mercuric Refrigeration . 28 days" '- tMbhddA407(B)1

Nitrate APOHA~it. 1980b
*Melhod 325.II Specific Measured Measured Method 205

Conductance In Situ - In Situ APHiL-iL 1975
Montodoro-Whilney Co.

COpper Atomic Absorption Nitric Acid 6 mo. 'Method 220.2
(Total) Graphite Furnace 5 mti USEPA 1979

B wfollowing Digestion

Hardness EDTA Refrigeration or 6 mo. Method 130.2
Tltrimetric Nitric Acid USEPA 1983

If not analyzed Method 2340C
wIthin 24 hrs APHA et. al. 1989

LsOW Atomic Absorption Nitric Acid 6 Mo. Method 239.2
(rotal) Graphite Furnace 5 mtI USEPA 1979

following Digestion
Magnesium Atomic Absorption Nitric Acid 6 mo. Method 242.1

lopH2 VSEPA 1983

.3
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Table 3 (continued)

_U M. A)IMUM

Mercury Atomic Absorption Nitric Acid 938 days Method 245.1
(Total) Cold Vapor, Manual (mercury grade) USEPA 1979

following Digestion 5 milf
Nitrate Cadmium Reduction Sulfuric Acid 24 Hr. Method 353.3
(NO 3-N) (Manual 0.8 mii USEPA 1979

Refrigeration
Filtration. 0.45 u
Membrane Filter

Organic Carbon Ocean Int. Refrlorationu 24 Hr. Method 415.1
Total (TOC) Analyzer Sulfuric Acid USEPA 1979

Wet Oxidation 0.8 mil Ocean Int. Corp.
Organic Nitrogen Kqeldahl Sulfuric Acid 24 Hr. Method 351.9
Total (NH 3-N) Nesslerlzation 0.8 mi/l USEPA 1979

Subtract Ammonia Method 421
APHA et. al. 1975

Orlhophosphate Ascorbic Acid Refrigeration 24 Hr. Method 365.2
Soluble (P0 4-P) Single Reagent Filtration. 0.45 u USEPA 1979 )

Membrane Filter Method 425F
APHA et. al. 1975

Oxygen Winkler. Modified Manganous Sulfate Method 360.2
Dissolved AzIde full bottle Alkaline Iodide USEPA 1979

Technique Azide

Oxygen Measured Measured Method 422F
Dissolved In Situ In Situ APHA et. ai. 1975

Montedoro Whitney C
Oxygen % Saturation Calculated Method 422B

APtA el. a9. 175
pH Measured Measured Method 424

In Situ In Situ APHA it. al. 1975
Mlhocd 150.1
USEPA e. al. 1975
Monledoro Whitney C

Phosphorus Ascorbic Acid Refrigerate 24 Hr. Method 365.2
Total Single Reagent Sulfuric Acid USEPA 1979

following digestion 0.8 mini Method 425C
APHA et. al. 1975

Total Dissolved Filtration Refrigerate 7 days Method 160.1
Solids Gravimetry at USEPA 1979

180 Celclus Method 208i
APHAae al. 1975

Ii

)
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Table 3 (continued)

,u y

tl

" ' I'G MAXIMUM ;MO ING
VCONSTITUENTW- EhO~ -R ESER ,rim

Total Suspended Filtration Relrigerate 7 days Method 160.2
Solids Gravimetry at USEPA 1979

103-105 Ceiclus Method 208D
APHA et. al. 1975

Slipca Molybdosilicale Refrigeratlon 7 days Method 370.1
soluble (Si02) .Filtration. 0.45 u USEPA 1979

Membrane Filter Method 4268
APHA at. at. 1975

Sulfate Turbidimetric Seldgeratlion 28 days Method 375.4
to4 Celclus USEPA 19B3

Temperature Measured Measured Method 162
In Situ In Situ APHA et. at. 1975

Monledoro Whitney Co.

Turbidity HachTurbidimeter Relrloeralton 7 days Method 180.1
Nephelometdic USEPA 1979

Method 214A
APHA et. al. 1975

Zinc Atomic Absorption Nitric Acid 6 Mo. Method 289.1
Total irect Aspiration SmtI USEPA 1979

following di0gesin

15



Table 4. Number of observations determined for each water quality
constituent which was included in the Environmental
Monitoring Program for Clinton Lake during 1978 through
1991.

A .~ttmero tetopotinal, i *,lO~itlnlf&~ws.g,+ig
a7&rn~ tet87~z..1RsC'¢ i ;pltn Met, iaHY)^t 1t Ep~tetat~pOl~l,

9

Alkalinity
Ammonia
Calcium
Carbon - Total Organic
Chloride
Copper
Fecal Collforms
Fecal Streptococcl
Hardness
Lead

390
393
5

388
277
387
390
388
277
385C%

Magnesium 5
Mercury 390
Nitrate 398
Orthophosphate 393
Oxygen - Biochemical Demand 388
Oxygen - Dlssolved 402
Oxygen - % Saturatlo 394
pH. 402
Phosphorus - Total 398
Silica 392
Solids - Total Suspended 391
Solids - Totai Dissolved 391
Sulfate 277

44
44
0
44
22
44
43
44
23
43
0

42
43
44
43
43
35
42
44
44
43
43
23
43
44
39

18
18
0
18
8
18
17
18
8
17
0
18
18
18
18
18
15
16
17
18
18
17
8
18
18
15

100 23
100 23
100 23
0 0

80 22
0 0
0 0
0 0

100 23
'0 0

100 24
100 23
190 55
100 23
0 0

189 50
95 8
189 50
189 58
100 23
100 23
100 23
100 23
189 50
100 23
0 0

9
9
9
0
9
0
0
0
9
0
8
9
21
9
0
17
3

17
19
9
9
9
9
18
9
0

58B
588
137
450
439
449
450
450
440
445
137
582
725
587
449
719
550
716
725
587
584
583
440
720
587
442

<

Temperature
Turbidity
Zinc

402
392
388

* Preoperatlonal period (78-6) consisted of monthly monitoring at sites 2,4,8, and 16
* OperatIonal period (87-91) consisted of q '-irty monitoring at sites 2,4,8,13, and 16



Data recorded at the LOD indicate that the constituent is probably
present but at a concentration less than the LOD. The practice chosen
for handling Clinton Lake water quality monitoring data at the LOD has
been used in other studies (Pader 1984, Gleit 1985).

One-way analysis of variance (Tukey's range test) technique was
used to determine the effect of one or more variables on a single
dependent variable. Confidence levels were determined for the 95% level.
The probability level of 95% is used to reference significant differences in
the text of this report.

Linear trend analysis was used to determine long-term trends in
data for water quality parameters. The linear trend analysis fits a line
through a time series of data using least squares, and extrapolates the
trend line to generate forecasts. Multiple modified notched
box-and-whisker plots and three dimensional scatterplots were used to
illustrate spatial and temporal changes in data. The central box of each
notched box-and- whisker plot includes the middle 50% of the data values,
between the upper and lower quartiles. The "whiskers" extend to points
that are within 1.5 times the interquartile range. Extreme points
(outliers) beyond 1.5 times the box length are plotted as individual
adjacent values. The central line across the box is at the median. The
notch of each box corresponds to the width of the confidence interval for
the median. The confidence level on the notches is set to allow pairwise
comparisons at the 95% level by examining whether two notches overlap.
The width of the box is proportional to the square root of the number of
observations in the data set.

Data for phytoplankton, chlorophyll a, and Secchi disc transparency
were determined as part of the Biological F-P. Sample collection
methods, analytical methods, and data for these parameters are presented
in Willmore (1982, 1985, 1987, and 1989).

The Trophic State Index (TSI) of Carlson (1977) was calculated for
Secchi transparency, total phosphorus, and chlorophyll a data. Listed
below are the formulas used to calculate TSIs:

Secchi Transparency TSI - 60-14.41 (Natural log Secchi in meters)

Chlorophyll a TSI - 9.81 (Natural log Chlorophyll a in ug/l)

Phosphorus TSI - 14.42 (Natural log Total Phosphorus in ug/l)+ 4.15

Spearman rank correlation coefficient values were calculated to
determine relationships for all of the chemical/physical constituents
monitored in Clinton Lake.

.
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8.0 RESULTS AND DISCUSSION

Presentation and discussion of the results of each of the 28 water
quality constituents are presented in this section. Depth profile data
are presented for dissolved oxygen, p11, specific conductivity, and
temperature. Because of the large volume of data generated to
characterize the profiles, only those data collected during 1985 through
1991 are discussed in this report. This period allowi comparisons of the
two years previous to CPS operation (1985 and 1986) t' the five years
during which CPS was operational (1987 through 1991). Profile data from
1978 through 1984 are included in the appendix of the previous EMP water
quality report (Illinois Power Company 1986 and 1989).

For the remaining 24 parameters samples were only taken from the
epilimnion except when thermal stratification occurred. During periods
of stratification additional samples were collected from metaimnion and
liypolimnion strata. Data from 1978 through 1991 are utilized to assess
results in the metalimnion and hypolimnion during periods of
stratification.

i,:~
8, 1 Water Temperature

Water temperature is an important factor in the maintenance of a
healthy aquatic environment. Temperature regulates the metabolism and
composition of aquatic communities. Elevated temperatures increased
metabolism, respiration, and oxygen demand for aquatic organisms. Th 1

rate approximately doubles with every 10 C rise in temperature. Water
temperatures influence the rates of chemical reactions occurring in the
water and affect other physical properties such as density, solubility,
and viscosity. Temperature influences carbonate equilibrium,
photorespiration, oxygen solubility, water movement and stratification.
Thermal stratification inhibits mixing within water columns, which may
indirectly result in the depletion of dissolved oxygen and increased
concentrations of nitrogen, phosphorus, manganese, and iron. Sustained
periods of stratification result in greater volumes of water with low
dissolved oxygen content, high carbon dioxide and high hydrogen sulfide
concentrations. As a result of sustained periods of stratification only the
upper strata may be capable of supporting a diverse, aerobic aquatic life.
In some reservoirs, as much as 50% of the total volume may not be
involved in the productivity cycle of the reservoir (Drew and Tilton
1970). Problems may also develop when stratification is broken and
hypolimnion waters are recycled during the turnover period.

Epilimnion Temperature

The average epilimnion water temperature for 591 samples collected
from Clinton Lake during 1978 through 1991 was .15.B C. Epilimnion
temperatures ranged from 0.20 to 36.20 C. Frequency histograms of
epilimnion water temperatures during preoperational (1978 through 1986)
and operational (1987 through 1991) periods illustrate changes in the
distribution of temperature data (Figure 5). Both histograms have
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Figure 5. Frequency histograms of epilimnion temperatures (C) in
Clinton Lake during periods prior to (1978 through 1986)
(and during (1987 through 1991) Clinton Power Station
operation.
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bimodal peaks in frequency, however, the peaks occur at greater
temperatures during the period when CPS was operational. Average
temperatures increased from 13.30 C during the preoperational period to
21.10 C during the operational period. The greater average temperatures
were partially due to a change in the sampling schedule. During the
operational period temperatures were not determined during some of the
winter months.

Temperatures were generally greater during June through
September of each year (Figure 6). Temperatures were somewhat
greater during 1987 through 1991, especially at Site 2 (Figures 6 and
7). There was no significant difference in the distribution of
temperature data among sites during preoperational or operational periods
(Figure 8). However, there were significant differences between
preoperational and operational distributions of temperature data for each
site (Figures 8 and 9). Temperatures for 1987 through 1991 were
significantly greater than temperatures during 1978 through 1986 for all
sites except Site 13 (Figure 9). Distribution of monthly temperatures
during preoperational and operational conditions indicate median monthly
operational conditions were generally greater (Figures 6 and 10).
Distributions of temperature data by months indicate that operational
temperatures were significantly greater during June, August, and

* November (Figure 10).

Plots of epilimnion temperatures during years when CPS was
operational illustrate temperature gradients among sites during April
through September of 1987 through 1991 (Figures 11 and 12). The
differences between high and low temperatures within the cooling loop
ranged from 1° to 8° Celcius during periods when CPS was operational.

Epilimnion temperatures during the operational period were:
greater at all sites; more variable among sites; and were most variable
near the discharge canal (Site 2).

Temperature Profiles

During warm weather, an upper, heated layer of water of low
density may form at the surface. This layer floats over deeper, more
dense, and cooler water which insulates the deeper layers from 'direct
contact with atmospheric oxygen. When this layering or stratification
stabilizes, the oxygen gradually becomes depleted in the deeper layer
(hypolimnion) as a result of biological respiration. Stratification also
affects those ions which may be influenced by oxidation and reduction.
The reduced ion species often increase with depth during stratification.

Patterns of thermal stratification influence the. physiological and
chemical cycles of lakes, which in turn govern production, utilization,
and decomposition. Typically, stratification is the result of absorption of
solar energy by lake waters. Most light energy is absorbed and
transformed to heat in the upper two meters of the lake water. Clinton
Lake is affected by heat from solar radiation and from CPS heated
discharges. Thus, dispersion of heat from the CPS discharge and its
additive effect on the annual temperature regime of Clinton Lake is of
particular interest. Analyses of the effects of stratification are limited to
profile data collected from 1985 through 1991. This includes two years
previous to CPS operation and five years when CPS was operational.
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Stratification occurred each year during 1978 through 1991 (Table
5). Due to the relative shallowness of several of the Clinton Lake sites,
especially Site 16, complete thermal stratification was not developed.
The deeper sites (sites 8, 4, and 13) were more likely to exhibit
complete stratification.

Annual average temperatures were greater during years when CPS
was operational (1987 through 1991)(Table 6). Average annual
temperatures were greatest at Site 2 which is nearest the CPS outfall
(Table 7). Average temperatures at all sites increased during the
operational period (Table 8). Annual mean temperatures ranged from
14.40 to 21.9° C (Table 6). During the preoperational period (1985 and
1986), temperatures ranged from 0.5° to 27.5° C and there were no
significant differences among sites (Figure 13). During the operational
period (1987 through 1991), temperatures ranged from 80 to 36.50 C and
there were significant differences between temperatures at Site 2 and the
remaining sites (Figure 13).

Multiple plots of temperatures for each site and depths from one
through four meters indicate temperatures were greater near the
discharge (Site 2) and generally, temperatures decreased with depth.
(Figures 14 through 17). Overlays of temperature plots for 1985 and
1986 illustrate similarities in the distributions of temperatures during the
period prior to CPS operations (Figures 18 through 21).

Temperatures during CPS operation (1987 through 1991) were
greater at all sites and all depth strata from one through four meters
(Figures 18 through 21). Overlays of temperature plots for 1987
through 1991 illustrate distributions of temperatures during years wher )

CPS was operational (Figures 18 through 21).

Comparisons in distributions of temperature between preoperational
years (1985 and 1986) and years when CPS was operational (1987
through 1991) indicate: temperatures for each depth stratum were
greater for all sites, especially Site 2 during operational years; and the
differences in temperatures between operational modes decreased with
increasing depth strata. Thus, temperature differences between
preoperational and operational conditions were jnost noticeable at Site 2
and at the one and two meter depth strata.

8.2 Oxygen and Oxygen Saturation

8.2.1 Dissolved Oxygen

Like temperature, the dissolved oxygen (DO) level is important in
the protection and maintenance of desirable aquatic communities.
Concentrations of DO are an important indicator of existing water quality
and the ability of a waterbody to support a well balanced aquatic
community. Concentrations of DO vary inversely with temperature and
may be substantially affected by atmospheric exchange, photosynthesis,
or contributions from tributary flows and groundwater.

Concentrations of DO in lake water can fluctuate greatly during the
course of a day. The diurnal fluctuations are typically caused b--
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Table 5. Months when stratification occurred at sampling sites in
Clinton Lake during 1978 through 1991.

I ---Year:: -Sie 2iP-;;SSite 9 ; Slte>84 f Sitei32'Ž9 Site 16'
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

6(a)
9

NS
5

NS
NS
NS
NS
NS
6

7-9
8-11

5-6&8-10
4-9

6-7
6,7&9
4&7

5
5-7
NS
6&8
NS
NS
NS
NS
NS
6-8

5

6-8
5-9
6-8
6-9
5-8
6-9
8
7

6-7
6-7
7-8
NS
4-5
5-7

-(b)

NS
6

7-9
NS

5.6&8
5-6

NS(c)
NS
NS
NS
NS
NS
NS
NS
NS
6

NS
10

6-8
5,9,&11

1'I

a.
b.
C.

Months are numerically represented, e.g., 6 equals June.
Site 13 was not sampled until September, 1986
NS indicates no stratification occurred.

*Il

-

.,1
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)
Table 6. Descriptive statistics for water temperature (C) from depth

profiles from Clinton Lake during 19B5 through 1991.

Sample Size 258 258 498 376 462 486 428
Average 14.3 17.3 19.7 20.2 19.1 19.5 21.9
Median 15.8 20.5 22.6 22.9 21 20.2 25.3
Variance 65.7 50.3 51.9 57.9 43.1 43 55.3
Minimum 0.5 1 9.3 8 7.7 7.23 4.6
Maximum 26.6 27.5 32.4 36.5 33.8 35 34.7
Range 26.1 26.5 23.1 28.5 26.1 27.7 30.1

)
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..llt 7. Average water temperatures (C) from depth profiles for
sampling sites in Clinton Lake during 1985 through 1991.

Year |SitRQO.JSt-.Site Bik9 ^,|Site 2- Y.;fi.Sito116 ;-

1985 14.6 15.6 12.7 12.8

1986 17.1 16.9 18.0 17.7

1987 19.4 18.9 22.3 20.1

1988 19.4 19.2 23.8 19.9

1989 18.7 18.2 22.1 19.5

1990 19.5 19.1 20.9 18.0

1991 20.9 20.9 27.2 20.7
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Table 8. Descriptive statistics of water temperature (C) depth
profiles for Clinton Lake sampling sites prior to (1985 and
1986) and during Clinton Power Station operation (1987
through 1991).

t <So ¢S~~gnStwlE\*>^Sa-Wlte 2~r.2;.nS- 1 ;<.g.>§4S ->s;MlteA 4g¢9v9 S I t 8 ,>^t.. l ltM 06:f. t.'..
ldNYt@ 1 0A 0~" 10

Sample Size 87 282 138 471 197 766 73 225

Average 15.0 23.1 15.8 19.6 16.3 19.2 15.2 19.7

Median 17.4 25.2 16.8 22.1 16.9 21.9 16.1 22.3

Variance 75.3 64.6 56.7 45.7 52.9 45.6 74.8 53.4

Minimum 0.8 8.1 0.9 6.1 0.5 6.1 0.5 4.6

Maximum 27.1 36.5 27.3 29 26.4 29.3 27.5 30.6

Range 26.3 28.4 26.4 22.9 25.9 23.2 27.0 26.0
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Figure 13. Distribution of temperatures (C) from Clinton Lake
sampling sites for periods prior to (1985 and 1986) and
during (1987 through 1991) Clinton Power Station
operation.
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photosynthetic effects associated with primary production.
Concentrations of DO typically increase during the day when
photosynthetic rates exceed respiration rates and decrease at night when
only respiration occurs. Thus, the timing of sample collection is very
important for comparisons of DO concentrations in lake water. All
samples for the Clinton Lake Environmental Monitoring Program were
collected during daylight hours.

Epilimnion Dissolved Oxygen

The average DO from 719 samples collected from Clinton Lake
during 1978 through 1991 was 8.7 mg/I. During this time DO
concentrations ranged from 0.05 to 25.7 mg/I.

Frequency histograms of epilimnion DO concentrations during
preoperational and operational periods illustrate changes in the
distributions of data (Figure 22). Concentrations of DO have decreased
since CPS began operations. The average DO for the preoperational
period (1978 through 1986) was 10.2 mg/I; the average DO concentration
was 7.8 mg/I during the period when CPS was operational.

Average DO concentrations were lower during the warmer months
(June through September) during the preoperational and operational
periods (Figure 23). Concentrations of DO were lower during the
operational period from May through November (Figure 24).
Significantly lower DO concentrations between preoperational and
operational periods occurred for August (Figure 24). Distributions of
DO concentrations among sites were similar within the preoperational and
operational periods (Figure 25). Concentrations of DO were somewhat
lower for each site during the years when CPS was operational (Figure
26). However, only Site 2 had significantly lower DO concentrations
during the operational period (Figure 27). Concentrations of DO usually
varied less than 4 mg/I among sites during years when CPS was
operational (Figures 28 and 29).

The IPCB General Use water quality standard for DO states
"dissolved oxygen shall not be less than 6.0 mg/il during at least 16
hours of any 24 hour period, nor less than 5.0 mg/i at any time'.

Thirty-one of the 591 epilimnion samples taken from 1978 through
1991 had DO concentrations less than 6.0 mg/I. Eleven of these 31
samples had DO concentrations less than 5.0 mg/I (Table 9). Twelve of
the 31 samples occurred during preoperational conditions and nineteen
occurred during operational years.

Dissolved Oxygen Profiles

Average annual DO concentrations were lower during the years
when CPS was operational (Table 10 and Figure 30). The average
annual DO concentration for each site was also generally lower during
operational years (Table 11) and the average DO was lower during the
operational period for each site (Table 12). Site 2 had the greatest
average DO concentration during the preoperational years (1985 and
1986). Concentrations were significantly greater during the
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Table 9. Number and percent of observations from epilimnion samples
collected from Clinton Lake where data were not within
General Use water quillty standards set by the Illinois
Pollution Control Board.

I 11.~,N -eiu I tPC() 417Ttte19lrO0fI~llPro 7-b~ 7 O~rtc~ ~ro 8~lc~Ž
I <' M ee-iy~b~ll ISPretI~~ub ~ !U~b~f' Prbtn Nmo~~f~brt~£ecftF

P~s -M fe Md eC A'pmb01C0o'ta
i~ SIOE I P

Ln

Dissolved Oxygen
pH
Total Dissoved Solids
Chloride
Sulfate
Ammonla
Nitrate
Total Phosphorus
Copper (d)
Lead (d)
Mercury
Zinc (6)
Fecal Conforms

5.0 mon
65-9.0

1,000 mgfl
500 mgf
500 mon
1.5 mon
10mg/1

0.05 moln
20 ugfl
100 ugfl
0.5 ug/l

1,000 mgn

11
591
491
377
377
493
588
587
387
385
490
387

11
1
0
0
0
0
8

429
0
0
25
0

2
<1
0
0
0
0
3
73
0
0
5
0
A

402
402
391
277
277
393
398
398
387
385
390
387

1A

3
1
0
0
0
0
6

269
0
0
25
0

<1
<1
0
0
0
0
I

0
0
6
0
A

189
189
100
100
100
100iso
189
-(e)

100

8
0
0
0
0
0
2

160

0

40
0
0
0
0
I
a5

0

_ .. _. ......... . v

20U00l ml 14 -*

a. 35 of. Adm. Code Subtille C, Chapter 1.
b. Pre-Op Refers to data conected prbr to operatlon ol Clinton Power Plant
c. Operatlonal Reters to data collected dudno perlod when Clnton Power Plant became operational
d. Data were only collected from 1978 through 1986.
e6 Dash (-) Indicates datum was not determined.



p Table 10. Descriptive statistics for dissolved oxygen (mg/I) depth
profiles from Clinton Lake during 1985 through 1991.

[Statistic>;\KX.^t46t W1985' 1986, 987J4 iv1 9588 >1989' 3<il909 W.v9913

Sample Size 258 258 498 376 462 486 428

Average 9.4 9.2 7.1 7.7 8.0 8.5 6.9

Median 10.2 9.2 6.7 8.6 8.7 8.3 6.6

Variance 8.6 14.8 7.8 12.0 8.7 9.7 8.3

Minimum 0.2 0.4 0.1 0.03 0.04 0.26 0.16

Maximum 16.1 25.7 11.5 13.4 15.7 16.3 11.9

Range 15.9 25.3 11.4 13.4 15.7 16.0 11.7

!,
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Figure 30. Distribution of dissolved oxygen concentrations (mg/i) from
Clinton Lake monitoring sites for periods prior to (1985
and 1986) and during (1987 through 1991) Clinton Power
Station operation.
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Table 11. Average dissolved oxygen concentrations (mg/1) I r-
profiles for monitoring sites in Clinton Lake Bilsu
through 1991.

;>*SfYfar .zShe4. -SIte 82Z.Ve1 eSIte - E' 1 , .

1985 9.3 9.0 10.2 9.9

1986 9.5 8.7 10.1 9.7

1987 7.3 6.9 7.2 7.6

1988 8.6 7.6 7.3 8.3

1989 8.5 7.6 7.9 9.2

1990 9.6 7.7 8.6 9.0

1991 7.6 6.7 6.5 8.0

U

-
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P3e 12. Descriptive statistics of dissolved oxygen concentrations
(mg/l) from depth profiles for Clinton Lake monitoring sites
prior to (1985 and 1986) and during Clinton Power Station
operation (1987 and 1991).

j

Fveragi

edian

Varlanc

Minlmui

MaxImL

Range

Size 88 282

e 10.2 7.5

10.0 7.4

e 7.7 7.2

m 2.7 0.1

Irn 20.3 12.8

17.6 12.7

198 766 142 471 16 506 72 225

8.9 7.3 9.4 8.3 8.2 7.4 9.8 8.4

9.0 7.8 9.5 8.8 9.4 7.4 9.6 8.3

17.0 11.2 9.1 7.4 5.3 10.5 10.1 7.4

0.2 0.03 2.2 0.6 2.3 0.06 2.9 2.4

19.0 14.5 17.0 16.3 9.6 14.2 25.7 15.7

18.8 14.5 14.8 15.7 7.3 14.2 22.8 13.3

a. Pre - Refers to data collected prior to the operation of Clinton Power station.
b. Op - Refers to data collected during the period after Clinton Power Station became

operational.
c. Site 13 was not sampled prior to 1986.

55



preoperationa] period at all sampling sites (Figure 31). Average DO
concentrations decreased at increased depth strata during preoperatio-
and operational periods (Table 13). Average DO concentrations w,
lower for each depth stratum during the operational period (Table 13).
Differences between preoperational and operational DO concentrations
ranged from 1.2 to 2.3 mg/l. Significant differences occurred in the
distribution of DO concentrations for the one through six meter strata
(Figures 32 and 33).

8.2.2 Percent Saturation

Epilimnion Dissolved Oxygen Percent Saturation

The percent saturation for DO averaged 95% in the 489 samples
collected from 1978 through 1991. During this period the DO saturation
ranged from 0.6 to 195%. Distributions of data were similar for
preoperational and operational periods (Figure 34). There were no
apparent patterns in the distribution of DO saturation data for sampling
sites during preoperational or operational conditions (Figure 35). Plots
of preoperational DO saturation by months indicate seasonal influences in
the distribution of data (Figure 36). Percentages tend to Increase from
February through May; percentages are generally lower during June
through September; and percentages are greater during October through
January (Figure 36). Samples were collected quarterly during
operational conditions. Thus, monthly distributions of operational DO
percent saturation are relatively incomplete since data were only collected
during April, June, July, September, October, and November. There
were no significant differences between preoperational and operatior
conditions among months (Figure 37). Also, there was no appare.
pattern in the distributions of percent saturation data by years (Figure
38).

Dissolved Oxygen Percent Saturation During Stratification

The average percent DO saturation for metalimnion and hypolimnion
strata was 36 and 22%, respectively. This was considerably lower than
the epilimnion average of 95%. The average percent saturation decreased
with depth during periods of stratification (FIgure 39). The percentages
of DO saturation generally decreased with succeeding months *during
stratification, especially in the metalimnion and hypolimnion (Figure 40).
Percentages were simpla during preoperational and operational periods
for each site at each respective stratum (Figure 41). Distributions of
percentages for each stratum among years were variable and
distributions when CPS was operational (1987 through 1991) were not
significantly different from distributions prior to CPS operation (Figure
42).

8.2.3 BIochemical Oxygen Demand

Biochemical oxygen demand (BOD) is a parameter which is used to
estimate the rate of oxygen depletion from biological activities on organic
wastes. Oxygen demand of organic wastes is exerted by: aerobic
metabolism of organic material; oxidizable nitrogen; and chemical
reducing compounds which react with dissolved oxygen (e.g. ferror
iron, sulfite, and sulfide).
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Figure 31. Distribution of dissolved oxygen concentrations (mg/1) for
each Clinton Lake monitoring site during periods prior to
(Mode 1) and during Clinton Power Station operation (Mode
2).
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Table 13. Average dissolved oxygen concentrations (mg/1) for d
strata (1 through 10 meters) in Clinton Lake du-ing I
prior to (preoperational) and during Clinton Power
operation (operational).

| Depthtn)' ' r reoprationaI. 0 rational 176-p.iDlfferenrci.
1 10.4 8.9 1.5

2 9.6 8.4 1.2

3 9.5 7.9 1.6

4 9.4 7.7 1.7

5 9.5 7.3 2.2

6 8.8 6.5 2.3

7 8.3 6.3 2.0

8 7.8 6.2 1.6

9 7.4 5.3 2.1

10 6.7 5.2 1.6
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Figure 32. Distributions of dissolved oxygen concentrations (mg/1) in
Clinton Lake for depth strata from 1 through 4m for
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Figure 39. Distribution of dissolved oxygen saturation (%) in Clinton
Lake for epilimnion (1), metalimnion (2), and hypolimnion
(3) strata during 1978 through 1991 and during the period
prior to and during Clinton Power Station operation.
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Epilimnion Biochemical Oxygen Demand

The average BOD for 388 samples collected from Clinton La
during 1978 through 1986 was 2.86 mg/l. During this period Bo,
ranged from 0.5 to 10.0 mg/I. Approximately 80% of the BOD values
were less than 4 mg/I (Figure 43). The maximum BOD occurred at Site
16 in July, 1980 (Figure 44). Site 16 had significantly greater BOD
values compared to the remaining sampling sites (Figure 44). BOD
values tended to be greater during the warmer months and lower during
colder months (Figure 44). Distribution of yearly mean BOD data
indicate inconsistent trends among years (Figure 44).

Metalimnion and Hypolimnion Biochemical Oxygen Demand

Average BOD for 103 samples taken during periods of stratification
was 2.59 mg/I. Data ranged from 0.5 to 5.4 mg/l. The maximum
concentration occurred at Site B during July, 19B5. Average BOD
concentrations were similar among stratification levels. Averages were
2.68, 2.41, and 2.66 mg/i for epilimnion, metalimnion, and hypolimnion
strata, respectively. Distributions of BOD data were similar among sites
and stratification levels (Figure 45). The BOD values tended to increase
in succeeding months during stratification (Figure 46). There were no
consistent trends in the distribution of BOD data among years for each
stratum (Figure 47).

8.3 Nitrogen

Nitrogen, phosphorus, carbon, and hydrogen comprise the maj
constituents of cellular protoplasm. Nitrogen is important because of itb--
role in the synthesis and maintenance of protein. Nitrogen is also a
major nutrient which effects primary productivity in fresh waters.
Sources of nitrogen include the atmosphere, biological nitrogen fixation,
and runoff from surface and ground waters. Forms of nitrogen in
freshwater include total organic nitrogen, ammonia, nitrates, and
nitrites. The sources of organic nitrogen are the inputs of nitrogenous
debris from the watershed and production through biological activities.
Watershed inputs in Clinton Lake include sewage treatment effluents
(from CPS and Farmer City), livestock wastes, fertilizer, and crop
residues.

8.3.1 Total Organic Nitrogen

Total Organic Nitrogen (TON) is a valuable indicator of productivity
in fresh waters. Algal blooms typically will not occur when organic
nitrogen concentrations are below 0.6 mg/i (USEPA 1979).

Epilimnion Total Organic Nitrogen

The average TON from 588 samples collected from Clinton Lake from
1978 through 1991 was 0.9 mg/l. The average of 63 Illinois lakes
surveyed in 1979 was 0.970 mg/i (Sefton et al. 1980). Concentrations of
TON in Clinton Lake ranged from 0.05 to 2.8 mg/I. Distributions of
TON concentrations were similar during preoperational and operational
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periods (Figure 48). There was a down-lake trend for TON -

concentrations to decrease from the headwaters (Site 16) to midlake (Sitp
8) (Figure 49). Distribution of annual mean TON densities and tree
analysis indicate a decreasing trend for TON concentrations (Figure 50),-
The distributions of TON concentrations were somewhat lower during the
operational period for sites 2, 4, 8, and 16 (Figure 49). Distributions
of monthly TON concentrations indicate a general increase in TON
concentrations from January through May; thereafter mean TON
concentrations tend to decrease through December (Figure 49).

Total Organic Nitrogen During Stratification

The average total organic nitrogen (TON) for metalimnion and
hypolimnion strata was 0.75 and 0.76 mg1l, respectively. The average
organic nitrogen in bottom water samples for 63 Illinois lakes was 0.751
mg/1 (Sefton et al. 19B0). Minimum and maximum concentrations in
Clinton Lake were 0.05 and 2.8 mg/l. Site 16 had greater concentrations
of TON during the preoperational period compared to the remaining sites
(Figure 51). Concentrations of TON were similar at each site during the
preoperational and operational periods. Distributions of data for
epilimnion and metalimnion strata indicate TON concentrations decrease
from May through August (Figure 52). Annual average concentrations
for TON were greater during 1978 and 1979 which were the initial two
years after lake formation (Figure 53). Since 1980, TON annual
averages were similar during stratification.

8.3.2 Ammonia

Ammonia is highly soluble in water and occurs as a normal en
product of the decomposition of nitrogenous organic matter by bacteri".
(USEPA 1976). Ammonia is an important water quality parameter because
of its potential conversion to nitrogen compounds which may be readily
assimilated by plants. It may also be an indicator of the presence of
decomposing organic matter. Ammonia in -water exists as ionized (NH4)
and unionized (NH3) ammonia in equilibrium with water and hydroxide
ions. The toxicity of ammonia is directly related to pH and temperature.
Lethal concentrations for a variety of fish species range from 0.2 to 2.0
mg/i (NH3) (USEPA 1976). In unpolluted waters ammonia generally is
less than 1 mg/I. In polluted waters with the uptake of oxygen,
ammonia may increase to 12 mg/I or more. The USEPA (1976) criterion
for un-ionized ammonia for freshwater aquatic life is 0.02 mg/I. The
IPCB General Use water quality standard requires that ammonia-nitrogen
not exceed 1.5 mg/I when water temperatures are greater .than 15°
Celcius and pH values are greater than or equal to 8.0.

Epilimnion Ammonia

The average concentration for ammonia in Clinton Lake during 1978
through 1991 was 0.117 mg/I. Ammonia concentrations in Clinton Lake
ranged from 0.01 to 1.4 mg/i (Figure 54). The maximum value occurred
at Site 4 on March 21, 1978. The mean ammonia concentration in surface
waters of 63 Illinois lakes surveyed during 1979 was 0.051 mg/l (Sefton
et al. 1980). The IPCB General Use water quality standard for ammonia-
nitrogen was not exceeded at any of the Clinton Lake monitoring sites.
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Only four of 493 samples analyzed for ammonia had concentrations
greater than 0.6 mg/I (Figure 54). These four samples were collectedI relatively early during the history of Clinton Lake (1978 and 1979) and
were probably reflective of bacterial decomposition of inundated organic
materials. Since 1981 all samples have had less than 0.4 mg/I ammonia
(Figure 55). Approximately 87% of the epilimnion samples analyzed for
ammonia had concentrations between 0.0 and 0.2 mg/l. There were no
apparent changes in ammonia concentrations during years when Clinton
Power Station was operational (1987 through 1991). Inter-site and
inter-month comparisons do not suggest significant spatial or seasonal
patterns in distributions of amonia data (Figure 56).

Ammonia During Stratification

Average ammonia concentrations (0.34, and 0.45 mg/I for
metalimnion and hypoliimnion strata, respectively) were greater than that
for the epilimnion stratum (0.117mg/I). Ammonia is typically present in
greater concentrations when DO concentrations are low or depleted, thus
it is not surprising for increased ammonia concentrations to occur at
greater depths where DO is decreased (Sefton et al. 1980). The
average ammonia concentration for the hypolimnion stratum in Clinton
Lake is almost identical to that reported for bottom waters in 63 other
Illinois lakes (0.455 mg/l)(Sefton et al. 1980). Ammonia data for the
metalimnion and hypolimnion were significantly greater than that for the
epilimnion during the preoperational period (Figure 57). Distribution of
data by months indicate seasonal effects for metalimnion and hypolimnion
strata (Figure 58). Seasonal trends are not apparent in distributions of
epilimnion data for ammonia. Stratification during summer may result in
the depletion of ammonia in the epilimnion and concentration in th
hypolimnion. During the preoperational period metalimnion ant._,
hypolimnion ammonia tended to increase from April through August, then
decrease in September (Figure 58). Ammonia concentrations during the
operational period for metalimnion and hypolimnion strata were lower.
Seasonal distributions during operational years were similar but not as
distinctive as during the preoperational period. Average concentrations
for the metalimnion were 0.41 and 0.21 mg/l for preoperational and
operational periods, respectively. Average concentrations for
hypolimnion were 0.57 and 0.21 mg/l for preoperational and operational
periods, respectively. There were no apparent long term trends in the
distribution of ammonia concentrations among years (Figure 59).
Distribution of ammonia data by site indicated there were no significant
differences among sites (Figure 60).

8.3.3 Nitrate

Nitrification is the biological conversion of reduced nitrogenous
compounds to a more oxidized state. Nitrates represent the most
oxidized and readily available form of nitrogen in oxygenated waters.
Nitrates and phosphates are generally considered the two nutrients most
essential to plant growth. Nitrates in unpolluted waters generally
average less than 0.30 mg/I. High concentrations of nitrates constitute
a hazard when, under certain conditions, nitrate can be reduced to
nitrite in the gastrointestinal tract. Nitrites can then interact with
hemoglobin to produce methemoglobin which impairs oxygen transport.
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This risk is especially hazardous to bottle-fed infants. The digestive
tracts of infants are not acidic enough to prevent the conversion of
nitrates to nitrites (Sefton et al. 1980).

Largemouth bass and channel catfish can be maintained at
concentrations of up to 400 mg/I nitrate without significant effect on
their growth or feeding activities (USEPA 1976). Nitrates, like
phosphates, are removed from the water by planktonic organisms and as
in the case of phosphates, the lowest concentrations of nitrates should
be observed in the areas of greatest planktonic densities and primary
productivity. Nitrate concentrations may become quite low at the end of
the growing season. Nitrate concentrations may increase during
precipitation events due to land surface runoff.

The IPCB does not have a General Use water quality standard for
nitrates. However, the IPCB public and food processing water supply
standards require that nitrate concentrations not exceed 10 mg/Il.

Epilimnion Nitrate

Nitrate concentrations averaged 3.78 mg/l and ranged from 0 to
14.0 mg/l. The maximum occurred at Site 2 on May 6, 1981. Nitrate
concentrations tended to be lower during the period when CPS was
operational (Figure 61). Nitrate concentrations increased from November
through May and decreased sharply from May through September (Figure
62). This decrease is typically coincident with lake sumer population
peaks of blue-green algae (Willmore 1989), when total organic nitrogen is
the principal nitrogen form in most lakes. Nitrate concentrations
typically increase in late fall through early spring when populations of
blue-green algae decrease. Increased nitrate concentrations in late
winter and spring may also be due to nitrates leached from soil by
percolation and runoff.

Intersite comparisons indicate Site 13 had significantly lower
concentrations of nitrates during the preoperational period (Figure 62).
There were no significant differences among sites during the operational
period. Site 16 generally had greater concentrations of nitrates than the
remaining sites. This site is closest to the headwalers of Salt Creek and
higher concentrations of nitrate are probably indicative of runoff from
agricultural lands. Most of the samples from Site 13 were collected
during the operational period when the distribution of nitrate
concentrations was similar to the remaining sites. Concentrations of
nitrates were significantly lower during 1987 through 1989 (Figure 63).
Nitrate concentrations increased during 1990 and 1991 and were within
the range of data collected during preoperational years.

Nitrate During Stratification

Average nitrate concentrations for samples collected in the
metalimnion and hypolimnion were identical at 3.9 mg/I. Concentrations
ranged from 0.025 to 14.0 mg/l in the metalimnion and from 0.025 to 11
mg/l in the hypolimnion. There were no significant differences in the
distributions of nitrate concentrations for sites between operational and
preoperational periods for metalimnion and hypoliumion data (Figure 64).
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Distribution of concentrations by months indicate nitrate data are
influenced by seasons (Figure 65). Nitrate concentrations tend to
decrease from May through August. Nitrate concentrations were lowei
for the metalimnion stratum during operational conditions from May
through September. There was no apparent change in nitrate
concentrations among years representing preoperational and operational
conditions (Figure 66).

8.4 Phosphorus

Phosphorus is found in water in the form of phosphates, which
include orthophosphates, polyphosphates, and organic phosphates in
dissolved and particulate forns. Phosphorus is a constituent of fertile
soil and the protoplasm and tissues of plants and animals. Like
nitrogen, it is an essential nutrient for plants and animals and it is
essential for energy transfer in cellular metabolism. It functions in
cycles of photosynthesis and decomposition.

8.4.1 Total Phosphorus

. iiiatural waters where runoff from agricultural land is not great,
orthophosphates predominate and are dependent on the geochemical
nature of the lake and watershed. Orthophosphates applied to
agricultural cultivated land as fertilizers are carried into surface waters
with stream runoff and melting snow. The mean total phosphorus
content of most lakes ranges from about 0.010 to 0.030 mg/i (Reid and
Wood 1976). The IPCB General Use water quality standard requires that
total phosphorus not exceed 0.050 mg/i in any reservoir or lake with X

surface area of 20 acres or more.

Epilimnion Total Phosphorus

The mean total phosphorus for epilimnion samples was 0.086 mg/I
for 1978 through 1991. Concentrations ranged from 0 to 0.73 mg/I
during 1978 through 1991. Distributions of total phosphorus
concentrations were similar for preoperational and operational periods
(Figure 67).

The average concentration for total phosphorus in Clinton Lake
exceeded the IPCB standard of 0.05 mg/I. Out of the 587 epilimnion
samples collected from 1978 through 1991, 429 (73%) exceeded the.
standard. Total phosphorus is the most common IPCB standard for
which the mean and more than 25% of the individual analyses are
exceeded in inland Illinois lakes (IEPA 1988). The average total
phosphorus from surface waters of 63 Illinois lakes was 0.119 mg/i
(Sefton et al. 1980). Allum et al. (1977) classified eutrophic lakes as
those with total phosphorus values greater than 0.02 mg/i. Thus,
Clinton Lake could be classified as highly eutrophic based on its total
phosphorus concentrations. Fifty-six of 63 Illinois lakes had mean
surface total phosphorus concentrations which exceeded 0.02 mg/I, and
thus were also classified as eutrophic (Sefton et al. 1980). Another
survey of 31 Illinois lakes indicated phosphorus loadings were generally
high and from nonpoint sources (Allum et al. 1977).
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Intersite comparisons indicated a decreasing trend in phosphorus
concentrations from headwaters to mid-lake sites (Figure 68). Site 16
had the greatest average total phosphorus concentrations (0.12 mg/i).
This site is closest to the headwaters of Salt Creek and higher
concentrations of total phosphorus are probably indicative of runoff from
agricultural lands.

Plots of monthly concentrations during preoperational years indicate
a seasonal effect on the distribution of total phosphorus data (Figure
68). Phosphorus concentrations increased from January through March
then tended to decrease throughout the rest of the year (Figure 68).
This may be due to influx of phosphorus from spring runoff and
redistribution of phosphorus during spring turnover. Phosphorus
concentrations may be influenced by influx of surface waters from stream
discharges, particularly following high rainfall. This seasonal pattern
was not apparent from a distribution of data during operational years
(Figure 68).

Trend analysis and plots of annual concentrations indicatean
increasing trend in phosphorus concentrations in the epilimnion from 1978
through 1986 (Figure 69). Distributions of phosphorus during
operational conditions (1987 through 1991) did not contribute to the
trend for increasing phosphorus concentrations. Concentrations during
operational years were within the range of concentrations experienced
during preoperational years.

Total Phosphorus During Stratification

Average concentrations for metalimnion and hypolimnion were 0.09,
and 0.081 mg/l, respectively. The maximum value (0.72 mg/i) occurred
at Site 8 shortly after lake formation (September, 1978). The average
total phosphorus concentration in bottom waters of 63 Illinois lakes was
0.138 mg/I (Sefton et al. 1980).

Epilimnion values for total phosphorus typically decreased from
early spring through late summer for the preoperational period (Figure
70). This pattern of decreasing concentrations from spring through late
summer also occurred in the metalimnion and -hypolimnion during the
preoperational period. This seasonal pattern was not apparent in the
distribution of data in metalimnion and hypolimnion strata during the
operational period. In eutrophic lakes during summer stratification,
phosphorus in the hypolimnion typically increases following dissolved
oxygen depletion.

Distribution of total phosphorus concentrations were similar among
years for samples from the epilimnion stratum (Figure 71). Phosphorus
concentrations increased in the metalimnion during the years when CPS
was operational. Distributions of total phosphorus data from hypolimnion
samples were variable among years with no apparent patterns.

There was a down-lake trend for total phosphorus concentrations to
decrease in the metalimnion (Figure 72).

8.4.2 Orthophosphate
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Ortho, or hydrated, phosphates are very soluble and therefore most
readily assimilated by aquatic plants. It is the nutrient primarily
responsible for lake eutrophication.

Epilimnion Orthophosphate

The average orthophosphate concentration for 493 epilimnion samples
collected from Clinton Lake was 0.025 mg/L. Distributions of
orthophosphate concentrations were similar between preoperational and
operational periods (Figure 73). The maximum soluble orthophosphate
concentration measured in Clinton Lake epilimniori water (0.28 mg/l)
occurred at sites 4 and 8 on March 21, 1978. There was no -apparent
pattern in plots of orthophosphate concentrations among years (Figure
74). Plots among months indicate orthophosphate concentrations
increased from January through April and decreased thereafter (Figure
75). There were no significant differences among sites for
orthophosphate data collected during 1978 through 1991 (Figure 75).
Trend analyses indicate a slight decrease in orthophosphate
concentrations from 1978 through- 1991 (Figure 74). Thie decrease s
slight and not apparent in distribution of orthophosphate data by years
for 1978 through 1991 (Figure 74).

Orthophosphate During Stratification

The average orthophosphate concentration for metalimnion and
hypolinuion strata was 0.029 and 0.036 ingll, respectively. Results
ranged from 0.0005 to 0.41 mg/I in the metalimnion and from 0.0005 to
0.14 ing/l in the hypolimnion. ..

Distributions of orthophosphate concentrations among sites were
similar for all strata (Figure 76). Distributions of orthophosphate data
were similar at each depth stratum during and between preoperational
and operational periods (Figure 77). Distribution of orthophosphate
concentrations among months were similar during preoperational and
operational periods (Figure 78).

8.4.3 Total Nitrogen: Total Phosphorus Ratio

The total nitrogen : total phosphorus (NiP) ratio is indicative of
nutrient limiting conditions. High NIP ratios indicate phosphorus
concentrations are insufficient, thus limiting the utilization of all of the
nitrogen available for primary production. The average total nitrogen
and phosphorus concentrations for epilimnion samples from Clinton Lake
during 1978 through 1991 were 0.88 and 0.087 mg/I, respectively. The
N/P ratio of these average values is 10.11. This ratio indicates the
amount of total phosphorus limits the utilization of all of the nitrogen in
Clinton Lake. It does not, however, indicate that phosphorus levels
limit growth of aquatic plants in Clinton Lake. Concentrations of
phosphorus in Clinton Lake exceeded the IPCB General Use standard,
thus, phosphorus levels are sufficient to sustain nuisance populations of
algae and aquatic vascular plants in Clinton Lake. The average NIP
ratio for Clinton Lake was lower than that for 63 Illinois lakes (44)
(Sefton et a]. 1980).
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8.5 Metals

8.5.1 Copper

Copper is an essential micro-nutrient for plants and animals. It is
commonly found in natural waters in trace amounts. The amouit of

*- copper in ionic solution is generally very small in aerated surface
waters. Copper is vital in chlorophyll synthesis and is a constituent of

* several enzymes. In animals, copper is functional in blood chemistry
and hemoglobin synthesis. High concentrations of copper are toxic;
concentrations greater than 25 ug/l may be toxic to fish species (Sefton
et al. 1980). The average concentration of copper for most lakes is 10
ug/l (Wetzel 1975). Most copper is transported as crystalline solids and
adsorbed solid phases. Copper forms stable complexes with organic
compounds. The abundance of copper may vary more than twenty-fold

: during the course of a year. Concentrations of copper may increase
during fall and winter.

Samples collected from Clinton Lake after 1986 were not analyzed for
copper. The average copper concentration in 387 epilimnion samples
collected from Clinton Lake was 3.6 ug/l. The maximum copper
concentration measured in epilimnion water was 13.0 ug /l at Site 16 on
February 18, 1981. Approximately 90% of the samples had copper
concentrations less than 5 ug/l (Figure 79). Copper concentrations in
all epilimnion samples were less than the IPCB General Use standard (20
ug/l) at 200 mg/l hardness. Only nine percent of the 558 samples from
63 Illinois lakes had copper concentrations which exceeded the IPCB
General Use wafer quality standard (Sefton et al. 1980).

There was an apparent down-lake decrease in copper
concentrations. Mean concentrations for copper decreased from 4.0 to
3.6 to 3.1 ug/l at sites 16, 2, and 8, respectively. However, there
were no significant differences among sites during the monitoring
program (Figure 80). There were no significant differences in the

- distribution of copper data among months (Figure 80). Copper
concentrations during 1984 through 1986 were significantly greater than
all preceding years, except 1981 (Figure 80).

Copper During Stratification

The average concentration of copper. from 106 samples collected
during periods of stratification was 2.8 ug /l. Copper concentrations
ranged from 0.25 to 21.0 ug/l. The maximum concentration occurred in
the hypolimnion at Site 8 during August, 1980. This was the only
instance where the IPCB General Use water quality standard was
exceeded during 1978 through 1986. This standard was exceeded in six
percent of the samples collected from bottom waters of 63 Illinois lakes
(Sefton et al. 1980).

Average copper concentrations for epilimnion and metalimnion data
were similar; 2.69 and 2.61 ugl, respectively. Average hypolimnion
data were greater at 3.6 ug/l. Distributions of copper concentrations
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were similar within epilimnion and metalimnion strata (Figure 81).
Copper concentrations in the hypolimnion tended to decrease with
succeeding months during stratification, however, there were p
significant differences among months (Figure 81). Distributions X )
copper concentrations were similar among sites for all strata (Figure 82).
There was a tendency for copper concentrations to increase with
succeeding years for each strata during 1978 through 1986 in the
metalimnnion and hypolimnion (Figure 83).

8.5.2 Lead

The presence of lead in natural waters may be attributed to
precipitation, lead dust fallout, erosion and leaching of soil, industrial
waste discharges, and storm water runoff from roads. Lead
concentrations in water are generally not high, due to the low solubility
of lead salts. The mean natural lead content in lakes and rivers ranges
from 1.0 to 10.0 ug/l (USEPA 1976). Lead concentrations in 63 Illinois
lakes were generally below the limit of detection. Only two surface
water samples had lead concentrations greater than the-detectfi-le ieve-v
(Sefton et al. 1980).

Lead is not an essential biological element; it is toxic and lead is
bioaccumulative. Concentrations greater than 0.1 ug/l are considered
deleterious to fish and aquatic life. The toxicity of lead in water is
affected by pH, hardness, organic materials, and the presence of other
metals. The 96-hour LC50 for fathead minnows in hard water is 482 ughl
(13SEPA 1976). The solubility of lead ranges from 500 ug/l in soft water
to 3 ug/l in hard water.

Epilimnion Lead U
The average lead concentration for 385 Clinton Lake water samples

collected from 1978 through 1986 was 1.5 ug/l. During this period lead
data ranged from 0.1 to 62 ug/l. Approximately 90% of the lead
concentrations were less than 2 ug/l (Figure 84). All but 5 of the 385
samples had lead concentrations less than 10 ug/l and four of the 5
samples occurred at Site 16. The maximum occurred at Site 8 on
September 7, 1983. All samples collected from Clinton Lake had lead
concentrations less than the IPCB General Use water quality standard
(200 ug/l at 200 mg/l hardness). Distributions of lead data were siilaw-
among sampling sites, years and months (Figure 85).

Lead During Stratification

The average concentration of lead in the 104 samples collected from
Clinton Lake during stratification was 2.13 ug/l. Concentrations for lead
during stratification ranged from 0.12 to 62.0 ug/l. Lead concentrations
were greatest in epilimnion and metalimnion. samples at Site 8 during
August, 1983. Average concentrations for epi-, meta-, and hypolimnion
strata were 2.23, 2.79, and 1.04 ug/l, respectively. Distributions of
lead data in epilimnion, metalimnion and hypolimnion strata were similar
among months (Figure 86) and sites (Figure 87). Distributions of lead
concentrations among years for each strata did not indicate any obvious
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long term trends (Figure 88). Samples were not analyzed for lead
during years when CPS was operating.

8.5.3 Magnesium ( }

Magnesium is a common constituent of natural waters. It is usually
second in abundance to calcium as the predominant cation in inland
waters. Magnesium salts contribute to the hardness of water and when
heated, form scale in boilers and condensers. Concentrations greater
than 125 mg/i can exert a cathartic and diuretic action. Magnesium
concentrations vary from zero through several huridred milligrams per
liter in natural waters. Magnesium is an important factor in aquatic
primary productivity since it forms the core of the chlorophyll molecule.

Epilimnion Magnesium

The average magnesium concentration of 105 epilimnion samples
collected during 1986 through 1991 was 32.2 mg/l. Magnesium
concentrations ranged from-23-4o-46-mg/l during1986 through Ivul.
Magnesium concentrations increased from 1986 through 1988 and then
decreased through 1991 (Figure 89). Analyses of data from 1986
through 1991 indicate there is a slight trend for increased concentrations
of magnesium. Distributions of magnesium concentrations among sites
were similar during the operational period (Figure 90). Magnesium
concentrations were greater during fall months (Figure 90).

Magnesium D'uring sStratification

The average concentration of magnesium in metalimnion an(
hypolimnion strata was 30.8 and 33.3 mg/I, respectively. Magnesiuzi
concentrations increased from 1986 through 1988 and, since 1988,
decreased for all strita (Figure 91). Distribution of magnesium data
among sites were, similar for metalimnion and hypolimnion strata (Figure
92). There were no apparent patterns in seasonal distributions of
magnesium data (Figure 93).

8.5.4 MercurV

Mercury is a biologically non-essential trace element. Mercury and
mercuric salts are highly toxic to huians and mercuric ions are highly
toxic to aquatic life. Metallic mercury is insoluble in water, however, in
bottom sediments mercury may be converted to organic methyl mercury
which can be assimilated and concentrated in the food chain with toxic
effects. Mercury may be bioaccumulated in fish tissue 10,000 times the
level in water (USEPA 1976). The majority of unpolluted lakes and
rivers in the United States contain less than 0.1 ug/I mercury.

Epilimnion Mercury

The average mercury concentration during 1978 through 1991 was
0.251 ug/l. Concentrations ranged from the 0.0003 to 3.1 ug/l (Figure
94). The maximum concentration occurred at Site 4 on August 15, 1984.
The IPCB General Use water quality standard for mercury is 0.5 ug/l.
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Sefton et al. (1980) detected mercury in only two of 63 Illinois lakes that
they monitored; concentrations were less than 0.5 ug/1.

Analytical results of 490 epilimnion water samples revealed X)
mercury concentrations (5.0%) were greater than the IPCB standard (0.5'
ug/l; Table 9); all of these occurred during the preoperational period.
There is no apparent explanation, other than sampling or analytical
error(s), for those elevated concentrations. Mercury results from
samples collected from the epilimnion during 1987 through 1991 have not
exceeded the IPCB standard. The average mercury concentration from
100 samples collected during the operational period (1987 through 1991)
was 0.11 ug/l.

There were no significant differences in monthly or intersite
distributions of mercury concentrations (Figure 95). Distributions of
mercury concentrations during 1978 through 1991 indicate a trend for
decreasing mercury. concentrations in Clinton Lake (Figure 96).

Mercury Durinri' St'atlfidction ':'

Average mercury concentrations for metalimnion and hypolimnion
strata were 0.22 and 0.33 ug/l, respectively. Concentrations ranged
from 0.0003 to 0.75 ug/l in the metalimnion and from 0.0003 to 3.7 ug/h
in the hypolimnion. The maximum in the hypolimnion occurred at Site 16
in October 1989. Mercury concentrations were greater during 1978
through 1984 and in 1989 (Figure 97). Distributions of mercury
concentrations were similar among sites (Figure 98) and months (Figure
99) during stratification.

8.5.5 Zinc 0
Zinc is an essential micro-nutrient that occurs naturally as zinc

sulfide. It is required for photosynthesis, as an agent of hydrogen
transfer, and is important in the synthesis of proteins. Zinc is
relatively nontoxic to humans but it is acutely toxic to many aquatic
biota, especially fish (USEPA 1976). Concentrations as low as 1.0 mgII
may be lethal to fish eggs and larvae. Amounts of zinc in ionic solution
is generally very small in aerated surface - waters. The worldwide
average concentration of zinc in natural waters is 10 ug/l (Wetzel 1975).
The zinc concentration of US drinking waters varies between 0.06 and
7.0 mg/I with a mean of 1.33 mg/l (APHA 1980). Water samples were not
analyzed for zinc during 1987 through 1991.

Epilimnion Zinc

The average concentration of zinc in epilimnion samples was 7.3
ug/l during 1978 through 1986. Zinc concentrations ranged from 0.5 to
92 ug/l. All samples had much lower concentrations of zinc than the
IPCB General Use water quality standard (1000 ug/1). Approximately
75% of the samples had zinc concentrations less than 10 ug/l (Figure
100). Site 16 had a greater median value for zinc, although there was
no significant difference in zinc concentrations among sites (Figure 101).
There was no apparent seasonal trend in the distribution of monthly
median values for zinc data (Figure 101).
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Zinc During Stratification

.. _ . ._

The average zinc concentration for 93 samples collected durin( )
periods of stratification was 5.3 ug/l. Zinc concentrations ranged fronm
0.5 to 49.0 ug/l. The greatest zinc concentrations occurred in the
hypolimnion at Site 8 during September, 1978. There were no significant
differences in zinc data by months for epi-, meta-, or hypolimnion strata
(Figure 102). Distributions of zinc concentrations among sites were
similar during stratification (Figure 103). Samples collected during
periods of CPS operation were not analyzed for zinc. Distributions of
zinc concentrations for each stratum during 1978 through 1986 were
similar (Figure 104).

8. 6 Hardness

Hardness is a characteristic of water resulting from the' presence of
polyvalent metallic ions such as calcium, magnesium, iron, manganese,
eopper, 'barium,' lead 'an.7' zm-cwiwch cause curdling of soap and
deposition of scale on heated surfaces. In natural waters most hardness
may be attributed to calcium and magnesium bicarbonates.

Epilimnion Hardness

The average hardness for Clinton Lake epilimnion samples during
1981 through 1991 was 237 mg/I. The minimum and maximum hardness
values in epilimnion samples were 102 and 372 mg/I. The maximum
occurred at Site 16 in November 1990. Distributions of hardness data
were similar for preoperational and operational periods (Figure 105) )
Hardness was greater at Site 16. especially during the preoperational'
period (Figure 106). Mean hardness at Site 16 during the preoperational
period was 262 mg/l. Greater values at Site 16 may be attributable to
greater influence from agricultural land runoff. Monthly distributions
indicated hardness concentrations were greater during spring, then
declined through summer, and increased again during fall months (Figure
106). Trend analyses for hardness data collected from 1981 through
1991 indicate a tendency for hardness concentrations to increase (Figure
107). Plots of annual hardness data do not support a consistent
tendency for increased hardness (Figure 107).

Hardness During Stratification

Average hardness concentrations for metalimnion and hypolimnion
strata were 236 and 246 mg/I, respectively. Concentrations ranged from
186 to 300 mg/I in the metalimnion and from 223 to 322 mg/i in the
hypolimnion. Hardness values tended to' decrease from May through
September in the metalimnion (Figure 108). Distribution of hardness
values among sites were similar for metalimnion and hypolimnion strata
during preoperational and operational periods (Figure 109). Hardness
values for metalimnion and hypolimnion strata were similar among years
(Figure 110).

8.7 Other Selected Parameters
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8.7.1 Total Dissolved Solids

In natural waters, dissolved solids consist of carbonates,
bicarbonates, chlorides, phosphates and nitrates of calcium, magnesium,
sodium, and potassium, as well as iron and other trace constituents.
Dissolved solids are related to electrical conductivity (APHA 1971).
Total dissolved solids (TDS) are useful in describing a general measure
of primary productivity. Most lakes have a TDS between 100 and 200
mg/l. Excess dissolved solids are objectionable because of potential
physiological effects, disagreeable palatability, increased corrosion and
encrustation of metallic surfaces. Dissolved solid concentrations affect
the osmoregulation (water balance) of aquatic organisms. The quality of
dissolved solids determines the nutrients and minerals available for
aquatic organisms. Lakes with dissolved solids greater than 15,000 mg/I
are unsuitable for most freshwater fishes (USEPA 1976).

'Epilimnion Total Dissolved Solids

'ie" average conceinTaiilon of *IDlS in 491 samples collected from
Clinton Lake during 1978 through 1991 was 272 mg/I. During this period
TDS ranged from 140 to 490 mg/I (Figure 111).- The distributions of
TDS data were similar for preoperational and operational periods (Figure
111). Plots of TDS data indicated Site 16 had greater TDS
concentrations compared to the other sites. Concentrations of TDS were
lower during summer months (Figure 112). All of the epilimnion samples
had lower TDS values than the IPCB General Use water quality standard
(1000 mg/I). Site 16 had significantly greater TDS concentrations
(Figure 112). Concentrations decreased in a downlake trend from Site
16 to sites 2, 13, and 8. Distribution of annual values does not indicatf
consistent long term trends in TDS concentrations (Figure 113).
Monthly distribution of TDS data indicate a seasonal influence (Figure
112). Concentrations are greater during winter and spring months;
concentrations then decline from spring through summer, and increase
during fall months.

Total Dissolved Solids During Stratification

The average TDS concentration for metalirnion samples was 264
mg/I and concentrations ranged from 190 to 380 mg/I. Average TDS
concentrations in the hypolinion was 272 mg/l and concentrations ranged
from 200 to 400 mg/I. The greatest TDS concentration in metalimnion or
hypolimnion samples occurred at Site 8 in July, 1978. There were no
significant differences in the distribution of TDS data among sites
(Figure 114). Distributions of TDS values were similar among months
for metalimnion and hypolimnion strata (Figure 115). There were no
consistent patterns in the distributions of TDS data among years (Figure
116). Annual distributions of TDS concentrations were similar from 1978
through 1991 (Figure 116).

8.7.2 Specific Conductance

A measure of the total amount of ionized materials in water can be
obtained through specific conductance, which is a measure of the
resistance of water to electrical flow. This parameter closely
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approximates the amount of residue in solution and is correlated with
GL total dissolved solids. Resistance of water is reduced with increasing

content of ionized salts. The purer the water is, i.e. the lower its
salinity, the greater the resistance to electrical flow. There is a direct
correlation between conductance and pH in the intermediate pH range of
bicarbonate fresh waters. There is also a well defined relationship
between specific conductance and total dissolved solids, chlorides, and
sulfates. Temperature of an electrolyte affects ionic velocities;
conductance increases about two percent for each degree Celcius.
Specific conductivities measured in Clinton Lake are referenced to 250 C.
The types of substances dissolved in the water and their concentrations
and ionic strengths strongly influence the specific conductivity of Water.

Epilimnion Specific Conductance

The average specific conductance from 592 epilimnion samples taken
from 1978 through 1991 was 487 umhos/cm. During this time conductance
ranged from 202 to 780 umhos/cm. The average specific conductance for
63 Illinois lakes was 362 umhoslcm and the range was 82 to 1800
umhos/cm (Sefton et al. 1980). The maximum specific conductance in
Clinton Lake occurred at Site 4 in February 1978. Distributions of
specific conductance were similar for preoperational and operational
periods (Figure 117). Distribution of specific conductance from 1978
through 1991 by sites indicated a downlake trend for decreasing values.
Specific conductance was greatest at Site 16 and lowest at Site 8 during
the preoperational period (Figure 118). Distribution of data by months
indicated a seasonal influence in specific conductance data (Figure 118).
Conductance decreased from April through August and then increased) w through November. There was no apparent pattern in the distribution
of specific conductance data among years (Figure 119). Plots for 1987
through 1991 illustrate the decrease in specific conductance from April
through August and the variability among sites during years when CPS
was operational (Figures 120 and 121).

Specific Conductance Profiles

Specific conductance for lake bottom waters are generally greater
than conductivities for surface waters (Sefton et PI. 1980). Mean lake
bottom conductivities for 63 Illinois lakes ranged from 86 to 2072 umhos
(Sefton et al. 1980).

Site 16 had significantly greater specific conductance during the
preoperational period (Figure 122). During the operational period
distributions of specific conductance were similer among sites. The
specific conductance was greater at most sites during the operational
period (Figure 123). During the preoperational period there was a
tendency for specific conductance to decrease with increasing depth
(Figure 124). During the operational period the distribution of specific
conductance was significantly greater at all depths and there was a
tendency for values to increase with depth. During periods of
stratification there was a tendency for specific conductance to decrease
from April through September at epilimnion and metalimnion strata
(Figure 125). Specific conductance tended to increase during
stratification in the hypolimnion during the preoperational period. The

157



ZPZLI9XDN DATA
PREoPERATZONAL wo1C k.

lam

of

I so

-� -� ____________ _______ T I ____________

�1 I i I I
____ I ___ ____ ___ I

_________________________________ ________________________________

__I K - t v

____________ ____________ ___________ I-
.1.�

__ __ __ I-i ________ ________ ________ 1..

_______ - _______ 1..
- I

at

S $.2 $.A 6.3

afCeXic CONDUCT ARMC (sa/Ct)
S.* I

(K sees)

(9P=MN20H DATA
oaU"TSL P0CL

'A

I a.

I*

1S,1
M ae aLs 756 logo

SPCCZPXC COHM=14= CUP9OSfcM)

Figure 117. Frequency histograms of epilimnion specific conductance
concentrations (umhoslcm) in Clinton Lake during periods
prior to (top graph) and during Clinton Power St( V
operation (bottom graph).

15I



) CPZLZ4NON DATA
PRE0PERATZS.ALtX is#)

CPZLIIIt0N DATA
ORMATIONALfx is)

I
I
9.,L

I4S

I I I i L
6 ~I I I I.

.I I '
i 1

I I I

IL I I

I, I

-T i ._I

a 4 Sa 13 s
sstc

I

a
.4L

.4t

3 A a 13 is

arm

I zPxLxI*40N DATA
O QEC T04AL 110MM

"ZLU4WZ4 DATA
OPvATX0W4L nocMCX see)

Sol

*1
I
$a.

.4

CX see)

I '
0
.4tL

a i a 4 a a * a 9 is1il12

?%NH

4 , F * 9 * 1O LI

Figure 118. Distributions of specific conductance. concentrations
(wmhos/cm) in Clinton Lake for monitoring site8 and
months during periods prior to (Preoperational Mode) and
during (Operational Mode) Clinton Power Station operation.

159



EPILXIPI10 DATA (
(X iso)

Id

I

I
H4L

6

a

< 1

III

78 19 0a at s2 s3 VA 0 " 07 " at * St

YOR

(
TREDC LYSIS

476.8S4*4.03S4IS4*T

I
I
H0I;

a

a

4

a

S

tIM

Figure 119. Yearly distributions (top graph) and trend analysis
(bottom graph) of specific conductance concentrVatnx
(umhoslcm) in Clinton Lake during 1978 through 1991.

1CCO



EPXLlIMON SPEC2rIC CONDUCTAHM
l1U7 - *PMIL

. . 14&Y

ace

*sg

V
5.00
L4

as

I .,. I V LY I
,_ _ , _ . ,_IPT~

__ _ _ I _ _ _ _ _ _

-- - - - - -f
I ! j

.I S - I

I S

______SO ____ tS C_ ffJCT __ _ _ SL

_ __ __

T.---- -1-- ----- 1

.S ! I 13I
. . .!

)

suep

got

0
I- ass
1

g 49

I a

a..

I !:::
C

'4 *so

I C

v A
STE~

SR 14

-CPLXWXS*4 WICt:StC COMMp~iE P Z II 4 X N ~ c CPzo o sr ~ c - ?PR1L

Woww

a
SITLW

Figure 120. Eplimnion specific conductance concentrations (umhos/cm)
for Clinton Lake sampling sites during April through
September for 1987, 1988, and 1989.

161



EPILIW4ON WsPECIFIC CODUCTANCE

lose
- APRIL

.4. MAY

aa

14
5-
1 of

as.

I- I______
__ .2____ _ _ _ _ _ I _ __ _ _

. E ;-__________ --.------ __ I

__________ __________ _ _ _ ~.
t --------- p..i j

_______I ! . I
-_ _ _ _ _ _ _ I _ _ _ _ _ _ _ ; _ _ _ _ _ _ _ ' _ _ _ _ _ _ _ _ _ _ _ _ ! -

S a

aIZ

It to

LSPILXeXOCH SPECIFXC CONDUCTNCE
101

(- APRIL

. *4 MY

as$

k 700

S*.

ase

o4

14

__ __

. .. _,_ 1-
. ~ i'

,--

_ 1 __ _ _ _ _ _ _ 1 1._ _ _ _ _ _ _ _ __ _ _ _ _ _ _ 1_
@*:--- * -_ _ _ _ _ _ _ I, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ .! _ _ __ _ _ ... -- _ __ _ __ _ -i -_ _ _ _ _ _ _ ...... ____ _ - __-1

all

a S

$ITZ

It W5

Figure 121. Epilimnion specific conductance concentrations (umhos/cn
for Clinton Lake sampling sites during April throug
September for 1990 and 1991. (

1G2
I



)
PROFILE DATA PAPOFXL DATA

PAfOPCRATIO4AL OPMATIOWL hoO

Al

a 4 * 13 is t 4 a 13 is

Ts!

Figure 122. Distribution of specific conductance concentrations
(umhos/cm) for each Clinton Lake monitoring site during
periods prior to (preoperational mode) and during Clinton
Power Station operation (operational mode).

49

163



(.
VoP IL DATA

SITE a
P5O2Lt DATA

SITC 4

I
I
I

k

I

4.L.

WOPSLZ DATA
SITE a

I

I

*t6e
see

&so

&Is

1_ H'_ i

B.0L

IN

es

as

as

is

PIOPZLZ! DATA
SITE. 1.3

I jI*1 ______

,. i 1 :X_________

X I
IT SL

I i

.I
0 . . -A a

ORATIONAO.L ooW

PW 2IL DATAorre go

I .I ; _.___

do:111 1-is''

r

k
I
ra1

Is.

S0 ,i I 1 I
. . .

I a
COPEATZOIN.L W

Figure 123. Distribution of specific
(umhos1cm) for each Clinton
periods prior to (Mode 1) and
operation (Mode 2).

conductance concentrations
Lake monitoring site during
during Clinton Power Station

1C£4



)
PROFILE DATA PROXLE DATA

PSEOPCRATlOIaL HOoe OPERATIOA n

L.,

a.
'4

I a a 4 a a 7 a 91 i11s2 I a a 4 a a I a 0 to1i

DEPTH en1DEPTH cm)

Figure 124. Distribution of specific conductance concentrations
(umhos/cm) in Clinton Lake by one meter depth intervals
during periods prior to (Preoperational Mode) and during
Clinton Power Station operation (Operational Mode).

165



(
P"ZoIPeArT2WJ. "am

tPXLZP3410
00"ATIONAL "We

PILZMINZONCK 164

i
I
6.0

i I

I )
. .- - I .Ti I I III

: 1I I I

I a I 4 a I s I s I 1 1. *I in
"OH

Prmape"rXtMML hO
IeTNftz.hI9

I
I
I

I Cx

L. .Jzizi .* l I 1 1 1

I I It4 I

I I I 0 1 I
r

A a * .1 .s
NORMH

"CP!3AT3.m. I
STV"lmam

o~A~i&L 1~o~ts"DMZ"O
fx Cx jul

i

!I

I

')

. I t .1 . . I

a it1 1 1 1 1i
-1 1 ' 1 I I t

a I~l I1< I I I
S . .1 * * 1t

Figure 125. Monthly distributions of specific conductance concentrations
(umhoslIcm) in Clinton Lake for epilinmion, metalimnion,
and hypolimnion strata for the periods prior to
(Preoperational Mode) and during Clinton Power Sta*;^n
operation (Operational Mode).

166



)
seasonal distribution of profile data was similar to that for epilininion
data (Figure 126). Specific conductance was greater for each month
during the operational period (Figure 126).

8.7.3 Hydrogen Ion Activity

The hydrogen ion activity in water is often represented by pH.
For most purposes pH is defined as the negative logarithm of the
hydrogen ion activity. A pH of 7 is neutral. while a pH less than 7 is
acid and a pH greater than 7 is alkaline. The principal system which
regulates pH in natural waters is the carbonate system, which is
composed of carbon dioxide, carbonic acid, bicarbonate ion, and
carbonate ion. Hydrogen ion activity is temperature dependent,
however, pH values for Clinton Lake are referenced to 250 C. The pH
is important in biological systems because the toxicity of many compounds
is affected by pH; biological decomposition and respiration tend to
decrease pH; and photosynthesis tends to increase pH.

Epilimnion PH

The average pH of 591 epilimnion samples collected during 1978
through 1991 was 8.09. During this period the minimum pH value was
6.4 and the maximum was 9.0. Distributions of pH values were similar
for preoperational and operational periods (Figure 127). Most Illinois
lakes are alkaline and very few of the 63 Illinois lakes monitored by the
IEPA had pH values below 7 and only a few had pH values greater than
9 (Sefton et al. 1980).

Values for pH were similar among sites during preoperational and
operational periods (Figure 128). Distributions of pH values were similar
among months and there were no apparent seasonal effects (Figure 128).
There was no apparent trend in the distribution of pH data by years
(Figure 129). Distributions of pH data during operational years were
within the range of distributions for yearly data during preoperational
conditions (Figure 129). Plots for 1987 through 1991 illustrate the
distribution of pH data during the warmest months of each year (April
through September) and the variability among sites during years when
CPS was operational (Figures 130 and 131).

The IPCB General Use water quality standard for pH is "... not
less than 6.5 or greater than 9.0 except for natural causes." One
sample out of 477 failed to meet the IPCB standard. This occurred at
Site 2 in June, 1983 when the pH was 6.4.

RH Profiles

The vertical distribution of pH in lakes typically has greater pH
values near the surface and lower pH values in bottom waters. This is
due to reduction of carbon dioxide by photosynthesis in surface waters
and the generation of carbon dioxide by microbial decomposition in and
near bottom sediments.

Values for pH decreased with increasing depth during
preoperational and operational periods (Figure 132). With succeeding
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)
months during stratification pH tended to increase in the epilimnion and
decrease in the meta- and hypolimnion for the preoperational period
(Figure 133). During the operational period pH tended to increase in
the metalimnion (Figure 133). Distributions of profile data for pH were
similar among sites during the preoperational and operational periods
(Figure 134). Profile pH data were variable and there were no
consistent trends among months during preoperational or operational
periods (Figure 135).

8.7.4 Alkalinity

Alkalinity is the ability of water to neutralize an acid. This
acid-neutralizing capability is due primarily to bicarbonate and carbonate
salts of weak acids or the hydroxides of strong bases. Alkalinity may
be thought of as a measure of the buffering capacity of water, which is
generally dictated by the geochemistry of the watershed. The carbonate
system is the major component of this buffering capacity. The carbonate
system is also a source of carbon for photosynthesis and is thus related
to the biological productivity of a waterbody. Phosphates and
hydroxides may also increase alkalinity. Daily fluctuations in alkalinity
concentrations are usually negligible. Generally, changes associated with
photosynthesis and respiration on the carbonate-carbonic acid system are
visible in terms of pH changes. Since pH has a direct effect on aquatic
organisms and an indirect effect on the toxicity of certain contaminants,
alkalinity is an important water quality parameter. The IPCB has not
established a standard for alkalinity in natural waters. The USEPA
(1976) criterion for freshwater aquatic life is a minimum of 20 mg1l,
except where natural conditions are less. Highly alkaline waters have a
distinct unpleasant taste, which is probably due to associated high
values for pH, hardness, and total dissolved solids.

Epiliminion Alkalinity

The average alkalinity of 490 epilimnion samples during 1978
through 1991 was 168 mg/I. During this period alkalinity ranged from 72
to 302 mg/l. The average alkalinity for 63 Illinois lakes was 100 mg/i as
calcium carbonate; concentrations ranged from 20 to 207 mg/i (Sefton et
al. 1980). Distributions of alkalinity were similar for preoperational and
operational periods (Figure 136). Concentrations of alkalsnities for most
Clinton Lake sites during preoperational conditions were slightly less
than the averages during operational conditions (Figure 137). During
preoperational conditions Site 16 had significantly greater alkalinity
concentrations compared to the remaining sites (Figure 137). There
were no significant differences among sites during operational.conditions.
Distributions of data for months indicates there were seasonal influences
on alkalinity concentrations (Figure 137). Alkalinity tended to decrease
from spring through summer months, then increase during fall months.
Distributions of alkalinity concentrations for years do not indicate any
apparent long term trends (Figure 138). Distribution of alkalinity
during operational years was sirilar to preoperationvil years (Figure
138). Trend analysis indicates a slight decreasing trend for alkalinity
concentrations (Figure 138).
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Alkalinity During Stratification

Average alkalinity concentrations for metalimnion and hypolicy'
strata were 168 and 175 mg/), respectively. Metalimnion alkalinit\
concentrations ranged from 108 to 279 mg/I; hypolimnion alkalinity
concentrations ranged from 120 to 242 mg/I. Average bottom water
alkalinities for 63 Illinois lakes ranged from 27.5 to 255 mg/I (Sefton et
al. 1980). During the preoperational period alkalinity values tended to
increase during succeeding months of stratification (Figure 139).
Conversely, during the operational period alkalinity decreased. This is
expected under anaerobic conditions, and when dissolved oxygen becomes
progressively depleted during stratification (Sefton et al. 1980).
Alkalinity values were greatest for each stratum during the first year
after lake formation (1978) (Figure 140). Distribution of alkalinity data
during periods when CPS was operational (1987 through 1991) were
similar to preoperational alkalinity data (Figure 140). Distributions of
alkalinity were similar among sites during preoperational and operational
periods (Figure 141).

8.7.5 Calcium

In most fresh water, calcium is the principal cation. Calcium is
widely distributed in the common minerals of rocks and soils. Samples
were analyzed for calcium beginning in November 1986.

Epilimnion Calcium

Samples were analyzed for calcium during 1986 through 1991. The
average calcium concentration from 105 epilimnion samples was 45.4 mgP/
There was a downlake decrease in the average concentration of calciux
Site 16 had the greatest mean concentration (52.2 mg/1); average
concentrations for succeeding downlake sites were 45.7, 43.3, and 42.1
mg/I for sites 2, 13. and 8, respectively. There were no significant
differences in the distribution of calcium data among sites (Figure 142).
Calcium concentrations decreased from April through September during
the operational period (Figure 142). There is no apparent pattern in
the distribution of annual calcium data (Figure 143). Trend analyses for
data from 1986 through 1991 indicate calcium contentrations have
increased (Figure 143).

Calcium During Stratification

Samples were analyzed for calcium during periods of stratification
during 1987 through 1991. The average concentration of calcium in the
metalimnion was 43.7 mg/I; concentrations ranged from 28 to 73 mg/I.
The average concentration in the hypolimnion was 48.9 mg/I;
concentrations ranged from 35 to 77 mg/I. Calcium concentrations
generally decreased through time during periods of stratification (Figure
144).

8.7.6 Total Organic Carbon

Total organic carbon (TOC) is composed of dissolved and particulate
organic carbon. Sources of TOC include excretions of metabolites by

. ...
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aquatic organisms, and humic substances generated by 11;ult:;. whichI is
mostly leaf litter. The TOC concentration of a water lody is directly) related to the biochemical oxygen demand of the systtem. Excessive
amounts of TOC cause depletions of dissolved oxygen.

Epilimnion Total Organic Carbon

The average epilimnion TOC concentration for 388 epilimnion samples
collected from Clinton Lake during 1978 through 1986 was 4.13 mg/I.
The average TOC in surface waters of 63 Illinois lakes was 7.6 mg/i
(Sefton et al. 1980). Seventy percent of these lakes had TOC
concentrations between 4 and 10 mg/). Approximately 70% of the TOC
concentrations in Clinton Lake ranged from 1 to 4 mg/I (Figure 145).
Mean lake values for the 63 other Illinois lakes ranged from 2.5 to 18.8
mg/I (Sefton et al. 1980). The TOC concentrations in Clinton Lake
ranged from 1.0 to 15.0 mg/I during 1978 through 1986. There were no
significant differences in the distribution of TOC data among sites or
months (Figure 146). Distribution of TOC data among years suggest
concentrations have decreased, especially since 1980 (Figure 146).
Analyses for TOC were not performed during periods when CPS was
operational.

Total Organic Carbon During Stratification

The average TOC concentration of 106 samples collected during
periods of stratification was 3.8 mg/I. The average TOC concentration
in bottom waters of 63 Illinois lakes was 6.7 mg/i (Sefton et al. 1980).
Seventy-one percent had values from 4 to 10 mg/I and lake means ranged
from 2 to 12.7 mg/i (Sefton et al. 1980). Minimum and maximum values
in Clinton Lake were 2.4 and 10.0 mg/I. The maximum concentration
occurred at Site 8 during September, 1981. Distribution of TOC among
epilimnion, metalimnion, and hypolimnion strata were similar and there
were no significant differences among strata. Distributions of TOC data
among sites were also similar and there were no significant differences
(Figure 147). Concentrations of TOC tended to decrease from April
through June; concentrations were similar from June through August;
and then increased during September (Figure 148). Distribution of data
among years indicate a trend for TOC concentrations to decrease slightly
(Figure 149).

8.7.7 Sulfate

The sulfate ion usually ranks second to carbonate as the principle
anion in fresh waters. Sulfate concentrations in natural waters range
from a few to several thousand mg/I. It is important in public water
supplies because of its cathartic effect on humans. The USPHS (1962)
and USEPA (1976) recommend less than 250 mg/I sulfate in drinking
water. The IPCB General Use water quality standard for sulfate is 500
mg/I. Sulfate is also important in industrial water supplies because it
causes sulfate-noncarbonate hardness scaling in boilers and heat
exchangers. Sulfate concentrations greater than 100 mg/i may cause
concerns for industrial users. Sulfates occur naturally in waters as a
result of leaching from minerals, and as the final oxidized state of
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sulfides, sulfites, and thiosulfates. They are also discharged in
industrial wastes, and contained in some fertilizers.

Epilimnion Sulfate

Sulfate averaged 38.5 mg/l for the 377 samples collected from
Clinton Lake during 1981 through 1991. During this time sulfate
concentrations ranged from 13 to 60 mg/I. The average sulfate
concentration in the surface waters of 63 Illinois lakes was 53.8 mg/I;
and concentrations ranged from 6.2 to 591.2 mg/l (Sefton et al. 1980).
None of the samples analyzed for sulfate from Clinton Lake had
concentrations which exceeded either the USPHS drinking water standard
(250 mg/I) or the IPCB General Use water quality standard (500 mg/i).

Distributions of sulfate concentrations were slightly greater during
the operational period (Figure 150). Distributions of monthly averages
do not indicate any apparent seasonal effects in the distribution of
sulfate concentrations (Figure 151). There was a downlake trend for
sulfate concentrations to decrease from headwater midlake sites during.
the preoperational period; however, this trend was not apparent during
the operational period (Figure 151). Trend analysis (Figure 152)
indicate sulfate concentrations are increasing in Clinton Lake; however
comparisons of sulfate concentrations among years do not support a
consistent increasing trend.

Sulfate During Stratification

Most of the 63 Illinois lakes (80%) had mean concentrations of
sulfate in bottom waters which were less than 50 mg/I (Sefton et -al.
1980). Sulfate concentrations were generally vertically and horizontally
homogeneous, except where diluted by runoff from precipitation (Sefton
et al. 1980). Average sulfate concentration in Clinton Lake metalimnion
samples was 35.9 mg/I; concentrations ranged from 20 to 55 mg/I.
Average concentration in the hypolimnion samples was 37.8 mg/i and
concentrations ranged from 30 to 48 mg/I. Distributions of sulfate
concentrations were similar among stratification levels (Figure 153).
Sulfate concentrations for metalimnion and hypolimnion strata are similak
among preoperational and operational years (Figure 153). Monthly
distributions of sulfate concentrations yielded no apparent seasonal trend
in metalimnion and hypolimnion strata (Figure 154). Sulfate
concentrations were similar for each site during the preoperational and
operational periods (Figure 155).

8.7.8 Chloride

This anion is usually not dominant in open lake systems. Chlorides
are present in nearly all natural waters to some extent; Chlorides
frequently occur due to leaching from mineral deposits, agricultural
sources, treated sanitary wastewater, road salt, and industrial
wastewater discharges. Chloride content normally increases as the
mineral content of a water increases. When chloride concentrations
exceed 100 mg/l, waters exhibit a salty taste. Chloride influences
osmotic salinity balance and ion exchange, but metabolic utilization does
not cause appreciable variations in spatial and seasonal distributions
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within a lake. Chloride is the major halide stored in most freshwater
algal cells. The USEPA (1976) recommends less than 250 mg/I for
chlorides in domestic water supplies.

Epilimnion Chloride

Chloride concentrations averaged 22.2 mg/i for the 377 epilimnion
samples collected from Clinton Lake during 1981 through 1991. During
this time chloride concentrations ranged from 6.5 to 37.2 mg/I. All
samples had chloride concentrations which were much lower than the
IPCB General Use water quality standard (500 zhg/l). The average
chloride concentration of surface waters from 63 Illinois lakes was 17.7
mg/I and average lake concentrations for chloride ranged from 1.3 to
82.7 mg/I (Sefton et al. 1980). The majority of these lakes (57%) had
mean concentrations less than 15 mg/I (Sefton et al. 1980).

Chloride concentrations in Clinton Lake increased sharply during
the operational period (Figure 156). Comparisons in annual distributions
of chloride concentrations indicate there were significant differences
between years representing preoperational (1981 through 1986) and
operational (1987 through 1991) data (Figure 157).

Site 16 had significantly greater concentrations of chloride during
the preoperational period, but not during the operational period (Figure
158). Chloride concentrations were similar among months (Figure 15B).

Chloride Duringz Stratification

The average chloride in bottom water in 63 Illinois lakes wr
essentially equal to surface values (Sefton et al. 1980). Very litr
vertical or spatial variation in chloride concentrations was noted in these
lakes (Sefton et al. 1980). The average chloride concentration in
metalimnlon samples was 23 mg/l: concentrations ranged from 10.7 to 33.2
mg/I. In the hypolinnion, the average chloride concentration was 24.4
and concentrations ranged from 17.8 to 33.5 mg/I. Chloride
concentrations were greater during the operational period for each
stratum (Figure 159). Distributions of chloride concentrations during
the preoperational and operational period were similar among months
(Figure 159) and sites (Figure 160). Distributions of chloride data by
years were similar for epilimnion, metalimnion, and hypolimnion strata
(Figure 161).

8.8 Bacteria

8.8.1 Fecal Coliforms

The presence of fecal coliforms indicates fecal contamination of
water and a probable occurrence of waterborn pathogens which pose a
relative risk of disease transmission. Fecal coliform bacteria are
restricted to the intestinal tract of warmblooded animals.
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Epilimnion Fecal Coliforms

The maximum fecal coliform count (1200/100 nl) was measured at
sites 2 and 4 in September, 1978 and December, 1982, respectively. The
geometric mean of fecal coliform counts for 390 samples collected from
Clinton Lake during 1978 through 1986 was 3.6/100 ml. Water samples
were not analyzed for fecal coliforms after 1986. The IPCB General Use
water quality standard for fecal coliform is 200/100 ml. Of the 390
samples, there were 376 (96%) which did not exceed the IPCB standard
(Figure 162). This standard however, was exceeded at all Clinton Lake
sampling sites at least once during 1978 through 1986. Site 16 had the
greatest geometric mean fecal coliform count (6.8/100 ml), however,
there were no significant differences in the distribution of coliform count
data among sites (Figure 163). There was no apparent seasonal pattern
in the distribution of monthly means for coliform counts (Figure 163).
Likewise, there was no apparent trend in the distribution of mean annual
counts for fecal coliforms (Figure 163).

Fecal Coliforms During Stratification

The maximum fecal coliform count in the 103 samples collected
during periods of stratification was 220/100 ml. The maximum count
occurred in the epilimnion at Site 8 during September, 1978. The six
greatest counts of fecal coliforms occurred at Site 8 (Figure 164).
Distributions of fecal coliform count data among stratification levels at
each site were similar (Figure 164). There was no consistent pattern in
the distribution of count data among years (Figure 165). Data were
most variable during 1985. Count data were more variable during the
warmer months, i.e. July and August (Figure 166).

8.8.2 Fecal Streptococcus

The presence of fecal streptococcus is another indicator of fecal
contamination. This test is generally performed concurrently with the
fecal coliform test to more precisely define the extent and type of fecal
contamination of a water. Distributions of fecal coliforms are not
restricted to humans, and species have been associated with vegetation,
insects, soils and other warmblooded animals. Unlike coliforms,
streptococci do not multiply in surface waters' Species of fecal
streptococcus were not identified during the oWater quality monitoring
program for Clinton Lake.

Epilimnion Fecal Streptococcus

The geometric mean of fecal streptococcus was 9.71100 ml during
1978 through 1986. Counts ranged from 0.5 to 13,000/100 ml.
Approximately 95% of the samples had counts less than 100/100 ml
(Figure 167). The maximum count occurred at Site 16 in March, 1984.
Site 16 also had the greatest geometric mean count value (25.8/100 ml).
Site 16 is nearest the outlet for the Farmer City sewage treatment
facility and is near an area where cattle are pastured. There was a
downlake decreasing trend for mean fecal streptococcus counts on the
Salt Creek arm of Clinton Lake. Geometric mean counts were 25.8, 6.8
and 5.5 for sites 16, 2 and 8, respectively. There were no significant
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differences among sites, months, or years (Figure 168).

The most valuable application of the fecal streptococcus test is
the development of fecal coliform!fecal streptococcus ratios. F
coliform/fecal streptococcus ratios of 4.0 or greater typically indictrr
domestic waste while ratios of 0.6 or less are common to discharges from
farm animals or stormwater runoff. The mean ratio of average counlts
for fecal coliformlfecal streptococcus in Clinton Lake was 0.142 with A
range of 0.102 to 0.224. These ratios indicate that contamination by
fecal bacteria in Clinton Lake more likely originated from farm animals or
stormwater runoff than from human fecal contamination.

ii Fecal Streptococcus During Stratification

The maximum count (340/100 ml) for fecal streptococcus during
stratification occurred in the muetalimnion at Site 8 in July, 1981.
Distribution of fecal streptococcus counts among stratification levels wan
similar. Distribution of counts among sites indicated Site 8 tended tl
have more outlying data. while data for Site 2 were more widely
distributed (Figure 169). Outlying data occurred most frequently in
July (Figure 170), otherwise distributions of count data were similar
among months during stratification. Count data for fecal streptococcus
were more widely distributed during 3981, 1982 and 1985, otherwise
distributions were similar among the other years (Figure 171).

8.9 Water Transparency

Turbidity and suspended solids are water quality constituents which
affect water transparency and estimate the amount of material suspended
in the water. Poor water transparency affects the aesthetic quality, am '
degrades recreational and domestic uses of water.

8.9.1 Turbidity

Measurements of turbidity quantify the degree of opaqueness of a
water due to the scattering and absorption of light caused by suspended
particulates in the water. Turbidity is caused by suspended matter.
such as clay, silt, fine organic and inorganic particles, plankton, and
other microscopic organisms. The effects of turbidity include reduced
photosynthesis and increased water temperatures. Turbid water
interferes with recreational use and aesthetic enjoyment of water.
Turbidity may influence aquatic blota directly or indirectly. Turbidity
may reduce the depth of the euphoric zone, thus reducing primary
productivity. Turbidity may also influence growth, disease resistance,
movement, food availability, and respiration in aquatic organisms.

Epilimnion Turbidity

Illinois lakes are markedly turbid (Sefton et al. 1980). The
average turbidity value of the 493 epilimnion samples collected from
Clinton Lake during 1978 through 1991 was 14.3 NTU. During this time
values ranged from 0.9 to 250.0 NTU. The mean surface turbidity for
63 Illinois lakes was 13.1 N1TU and values ranged from 0.8 to 91.7 NTU
(Sefton et al. 1980). Distributions of turbidity data were similar for
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preoperational and operational periods (Figure 172). Turbidity data in
Clinton Lake were less variable at the deeper sites. This is expected
since turbidity is dependent on local conditions at the time of sampling
and is more likely to be increased by resuspension of silt and clay
sediments by wind or storm events at the shallower sites. The
shallowest site (Site 16) had significantly greater turbidity values
compared to the remaining Clinton Lake sampling sites (Figure 173).
There is a trend for turbidity to decrease from headwater to midlake
sites (Figure 173). This trend for turbidity to decrease in a downlake
direction is common for Illinois reservoirs (Sefton et al. 1980).
Distribution of monthly turbidity values indicate greater values from
March through June (Figure 173). Turbidity values are lower during
early spring and winter months. Distribution of annual mean turbidity
values does not indicate an apparent long term trend in turbidity for
Clinton Lake (Figure 174). Trend analysis of data from 1978 through
1991 indicate a slight trend for turbidity values to increase.

Turbidity During Stratification

In Illinois lakes there is a tendency for bottom water turbidities to
have greater variability and for bottom turbidities to be greater than
their surface counterparts (Sefton et al. 1980). Average turbidity
values for Clinton Lake were similar among stratification levels. Epi-,
meta-, and hypolimnion average values were 14.3, 12.7, and 13.5 NTU,
respectively. Distributions of turbidity data by months indicate that
turbidity levels were less variable during the operational period for al
depth strata (Figure 175). Distribution of turbidity values among years
was variable (Figure 176). Turbidity distributions among sites for
metalimnion and hypolimnion strata indicate values were less variable
during the operational period (Figure 177).

8.9.2 Total Suspended.Solids

Suspended solids (TSS) are undissolved substances in water.
Suspended solids are primarily due to inorganic and organic Inputs from
the watershed and planktonic organisms. Suspended solids in many
Illinois lakes result largely from soil erosion and runoff into reservoir
tributaries. Significant suspended solids concentrations may also result
from resuspension of bottom materials from wind action and boating,
especially at the more shallow locations (Seftoe et al. 1980). High
concentrations of suspended solids reduce transparency, affect aesthetic
quality, and degrade recreational and domestic uses of water.

Epilimnion Total Suspended Solids

The greatest TSS concentrations occurred at Site 16 in June (290
mg/I) and July (210 mg/i) during 1981. Otherwise TSS concentrations
were less than 100 mg/I during 1978 through 1991 (Figure 178). The
average concentration was 16.6 mg/l. Distributions of TSS
concentrations were similar for preoperational and operational periods.
TSS concentrations were greater during spring and summer months and
lower during winter months during the preoperational period (Figure
179). Distribution of TSS data during the operational period did not
exhibit seasonal trends. Concentrations of TSS decreased in a
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slightly during 1978 through 1991 (Figure 180). The IPCB has nut
specified a General Use water quality standard for TSS.

Total Suspended Solids During Stratification

Average TSS concentration for metalimnion was 15.9 mg/I.
concentrations ranged from 1.9 to 72 mg/l. Average TSS in the
hypolimnion was 16.6 mg/I and concentrations ranged from 0.8 to 43. 2
mg/I. Average epilimnion TSS concentration was 8.8 mg/I.
Concentrations of TSS were similar among sites and strata during
preoperational and operational periods (Figure 181). Concentrations of
TSS were variable among years without any apparent long term patterns
in distribution (Figure 183).

8.10 Silica

Silica ranks next to oxygen in abundance in the earth's crust.
Degradation of silica-containing rocks results in the presence of silica in
natural waters. Most natural waters contain less than 10 mg/I silica.
although some may approach 60 mg/I (Cole 1975). The solubility of silica
increases as water temperatures rise. Biological-use of silica may result
in noticeable decreases in surface waters of lakes and reservoirs.

Epilimnion Silica

Silica averaged 2.8 mg/I in the 587 samples which were collected
from 1978 through 1991. During this time silica concentrations ranged
from 0.02 to 11.0 mg/I (Figure 184). Concentrations of silica were lower
during the operational period (Figure 184). Solubility of silica increases
directly with temperature. However, concentrations of dissolved silicef
Clinton Lake were typically greater during March and April and lo;
during the remaining warmer months despite the greater solubility of
silica in warmer water (Figure 185). This was probably due to the use
of silica by diatom populations. Silica is an important constituent in the
frustules of diatoms. Population development of diatoms such as
Asterionella, Melosira, and Tabellaria is limited, at least partially by
silica concentrations of 0.5 to 0.8 mg/I silica. Silica may be depleted
from water during diatom "blooms". Diatom populations are typically
much greater during cooler months. Decreased silica during summer
months probably resulted from depletions of soluble silica by diatom
populations. The minimum level of silica for diatom and algal blooms to
occur is 0.5 mg/I.

Concentrations of silica decreased slightly in a down-lake direction
(Figure 185). Silica concentrations for operational data (especially 1987)
were lower compared to concentrations for preoperational years (Figure
186). Trend analysis indicate silica concentrations have decreased
(Figure 186).

Silica During Stratification

The greatest concentration of silica (11.0 mg/i) occurred at Site 4
in December, 1982 and at Site 8 in September, 1981. Concentrations of
silica in metalimnion and hypolimnion waters were greater than
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cona:entrations in the epilimnion. Waters at depths which delimit the
nietalimnion and hypolirinnion are not within the euphoric zone. ThuF
silica concentrations in the metalimnion and hypolimnion are
influenced by diatom populations as they are in the epilimniot,.
Concentrations were progressively greater in the metalimnion and
hypolimnion. Stratification generally occurred during May through
September and silica concentrations were generally greatest in
mnetalimnion and hypolimnion waters during August and September
(Figure 187). Annual distributions of silica were variable and
distributions when CPS was operational (1987 through 1991) overlap
annual ranges prior to CPS operation (1978 through 1986) (Figure 188).
Distributions of silica data were similar among sites and strata for
preoperational and operational periods (Figure 189).
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9.U JDISCUSSION

9.1 Comparisons with Other Illinois Lakes

Average values (1987 through 1991) of chemical and physit.al
analyses were compared to determine the relative similarity of Clintoni
Lake with 12 other central Illinois lakes (Table 14). Data for the 12
other lakes were obtained from the STORET database developed by tle.
EPA lake program staff (Greg Good, 1EPA Division of Water Pollutiol
Control, Springfield, IL). Results among lakes were compared using
cluster analysis methods which were illustrated as dendogram plot".
Cluster analyses are systematic methods used to present patterns of
similarities among databases. A matrix of listwise comparisons Using an
index formed the basis of the cluster analyses for this comparison of
Illinois lakes. A matrix of percent similarities (Piukham and Pearson
1974) and a matrix of Chord Distance (E. C. Pielou 1984) were calculated
from all listwise interlake comparisons of chemical/physical results.
Unweighted pair group, average linkage method of cluster analysis was
calculated for each matr i and presented as a dendogram plot to depict
clustering of lakes with similar levels of chemical/physical constituents
(Figure 190).

Physical/chemical constituent values for the 13 lakes used in this
comparison were similar; all lakes clustered at the 74% percent similarity
level. Clustering patterns varied between the two dendograms, hut
there were several consistencies. Carlinville and Pittsfield lakesi
clustered closely in both dendograms; as did Springfield and Taylorville
lakes. Lake Bloomington was an outlier in both dendograms. Ty
were three cooling lakes in this comparison; i.e. Coffeen, Sangch.
and Clinton lakes. Coffeen and Sangchris lakes clustered closely in both
dendograms but, collectively, they clustered with the remaining lakes as
an outlying group. Clinton Lake did not cluster closely with the other
two cooling lakes. Clinton Lake was most similar to Jacksonville and
Lake of the Woods in the Chord Distance dendogram. Clinton Lake was
most similar to Lake-of-the-Woods and Lake Decatur in the percent
similarity dendogram. This procedure illustrates that the physiochemical
characteristics of Clinton Lake are not unique. but are similar to other
non-cooling lakes In Illinois. -

9.2 Compliance with Illinois Pollution Control Board Standards

The Illinois Pollution Control Board has established State-wide
General Use water quality standards for .13 of the 28 constituents which
were monitored in the EMP during 1978 through 1991. The General Use
water quality standards were not met for six of these constituents (Table
9).

Dissolved Oxvgen

The General Use water quality standard requires DO concentrations
to be greater than 5.0 mg/l at all times. There were three epilimnion
samples (1%) during the preoperational period *which had DO
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Table 14. Cbmparisons of water quality constituents for Clinton Lake
(1987 through 1991) and twelve other Illinois Lakes.

* v

CIInton 25. 13.4 18 488 184 8.0 0.086 0.12 2.69

Decatur 12 18.1 40 568 204 8.0 0.238 0.12 2.21

Ploomongton 25 5.8 18 487 155 8.1 0.065 0.10 4.37

ltronvme 14 15.7 18 393 125 8.0 0.102 0.13 0.40
;Atiyte 72 7.5 4 333 128 8.4 0.050 0.22 0.20

* Jacksonve 34 5.8 12 390 148 8.0 0.041 0.12 2.38

Pittsfield 20 9.2 20 329 150 8.0 0.106 0.17 0.30
Weidon Springs 76 4.0 10 403 148 8.2 0.094 0.12 0.78
Taytorvle 15 14.5 25 491 131 8.6 0.159 0.10 1.23
Springfleld 16 10.6 23 461 142 8.7 0.191 0.12 1.91
Lske of the Woods 43 3.2 7 472 199 8.1 0.066 0.12 0.12

Caffeen 42 2.4 12 648 76 7.9 0.170 0.25 0.15
Sangchris 33, 2.9 10 785 118 8.2 0.040 0.30 1.48
AVERAGE 33 8.7 16.7 480 145 - 0.113 0.14 1.32

a Data obtaln~d from STORET Database provided by G. Good, IEPA - Divislon of Water Pollutlon Control, Springfield
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concentrations less than 5.0 mg/I (Table 9). These three samples were
collected during 1983 (Table 15).

The General Use standard for DO was not met for 12, 3, and less
than 1% of the samples collected during 1987, 1988, and 1991 respectively
(Table 15). All DO determinations were within the General Use
standards during 1989 and 1990. The slightly greater frequency of
epilimnion DO concentrations that did not meet the General Use standard
during the operational period was probably related to increased water
temperatures.

The volumes of water which had concentrations of DO less than 5.0
mg/I were calculated from depth profile data determined during the
operational years (1987 through 1991) (Table 16). Determinations were
made for the warmest months of the year; i.e. May through September.
During each year the largest percent volume less than 5.0 mg/I occurred
during either August (1987 through 1990) or September (1991). The
greatest volume of water which had DO concentrations less than 5.0 mg/i
during the operational period occurred in September, 1991. This volume
(23,518,291 m3) represented 41% of the total volume of Clinton Lake.

Most Illinois lakes have depleted DO in bottom waters during
summer, even without thermal stratification (Sefton et al. 1980). Drew
and Tilton (1970) reported that it is not uncommon for reservoirs to
have as much as 50% of their total volume that is not capable of
supporting aerobic aquatic communities.

The General Use water quality standard requires pH to be
maintained between 6.5 and 9.0. This standard was not met for one
sample during the preoperational period (Tables 9 and 15). This
occurred at Site 2 in June, 1983, when the pH was 6.4. All samples
monitored for pH during the operational period satisfied the General Use
water quality standard for pH (Table 15).

Nitrate

The General Use water quality standard for nitrates is 10 mg/I.
Six epilimnion samples (1%) had nitrate concentrations which exceeded
the standard (Table 9). All six samples were collected during the
preoperational period (Table 15). Exceedances were probably due to
run-off from agricultural fields in the Salt Creek and North Fork basins.

Total Phosphorus

The General Use water quality standard for total phosphorus was
exceeded in 73% of the epilimnion samples collected during 1978 through
1991. Annual exceedances ranged from 44 through 93% of the samples.
There was no apparent pattern in the distribution of exceedances among
years (Table 15). Exceedances of the phosphorus standard in surface
waters occurred in 62% of the lakes and reservoirs in Illinois which were
surveyed by Sefton et al. (1980). High concentrations of phosphorus in
surface waters of Illinois lakes and reservoirs is attributed to run-off

0
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Table 15. Percentages of annual observations from epilimnion samples
collected from Clinton Lake where data were not within
General Use water quality standards set by the Illinois
Pollution Control Board.

n._
amu 1~-

Il.

Dissolved Oxygen 0 0 0 0 0 6.2
pH 0 0 0 0 0 2.1
Total Oissolved Solids 0 0 0 0 0 0
Chtoride 0 0 0 0 0 0
Sulfate 0 0 0 0 0 0
Ammonia 0 0 0 0 0 0
NItrate 0 0 0 4.2 2.1 4.2
Total Phosphorus 44 53 52 69 71 73
Copper 0 0 0 0 0 0
Lead 0 0 0 0 0 0
Mercury 8.6 8.3 20.4 10.4 6.5 2.1
Zinc 0 0 0 0 0 0
Fecal Conlforrns 11.1 0 0 6.2 6.2 2.1

t

0
0
0
0
0
0
0

71
0
0

2.1
0
2

O 0 12.5 2.9 0 0 <1
0 0 0 0 0 0 0
O 0 0 a 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
O O 0 0 0 0 0
0 2.4 0 0 0 0 0

75 93 77 86 87 92 83
0 0 0 0 - - -
0 0 0 0 - - -
0 0 0 0 0 0 0
0 0 0 0 0 0 0

4.2 0 - - - - -

(a) 35 In. Adm. Code Subtitle C, Chapter 1.
(b) Preoperational Years refers to data which were collected prior to the operation of the Clinton Power Station
(c) Operational Yeats refers to data which were collected during years when Clinton Power Station was operational.
(d) Dash (-) Indicates datum was not determined.
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Table 16. Volumes of water (cubic meters) in Clinton Lake and the

corresponding percentages of the total volume of Clinton
Lake that had dissolved oxygen concentrations less than 5.0
mg/l during 1987 through 1991.

I llillk-l~ AKSWTEF g~~ ERC El YOLUME4tIYEiAR)MONTH ASI 2WOkUME z(CUBIC MET.ERS) L81SrSESS' THAWF 5 MGALi^- I

90

1987
MAY 10,482,495 7.63

JUNE 28,656,947 20.85
JULY 19,926,094 14.50

AUGUST 55,778,033 40.59
SEPTEMBER 29,249.436 21.29

1988
JUNE 20.883,149 15.20
JULY 31,277,120 .22.76

AUGUST 39,942,382 29.07
SEPTEMBER 18,409.507 13.40

1989
JUNE 10,753,075 7.83
JULY 26.i84,524 19.06

AUGUST 42,469,472 30.91
SEPTEMBER 9.951.356 7.24

1990
MAY 3,576,008 2.60

JUNE 19,663,651 14.24
JULY ;16,814,416 12.24

AUGUST 34,87.31i0 25.38
SEPTEMBER 1.603.441 1.17

MAY 14,972.130 10.90
JUNE 21,001,735 15.28
JULY 14,521,163 10.57

AUGUST 21,820,159 15.88
SEPTEMBER 66,848,662 41.37

a ? .
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fronm agricultural lands (Sefton et al. 1980). Excessive concentrations of
nutrients is one of the factors which cause lakes in the Sangamon ani
Illinois river basins to fail attainment of goals for use support (lET
1988).

Mercury

The General Use water quality standard for mercury is 0.5 ug/1.
This standard was exceeded in 33 epilinnion samples (1.4%) collected
from Clinton Lake during 1978 through 1991 (Table 9). All of the
epilimnion mercury exceedances occurred from 1978 through 1984 during
the preoperational period. There is no apparent reason for the greater
concentrations of mercury during 1978 through 1984. Exceedances may
have been due to sampling or analytical errors. These sources of error
are supported by the distribution of results. Exceedances were not
consistent among strata or over preceding and succeeding sampling
events.

Concentrations of mercury in fish flesh and lake bottom sediments
are generally within respective guidelines or classifications (Table 17)
and do not suggest mercury contamination in Clinton Lake. One fish
flesh sample for tiger muskellunge collected in 1981 contained mercury
above the FDA guideline (0.5 mg/kg) (Table 17). Sediment samples
were collected by the IEPA from three sites in Clinton Lake during
August, 1988 and analyzed for mercury. Concentrations of mercury in
these samples ranged from 0.04 to 0.06 mg/kg (lEPA 1988).

Mercury has been detected above the LOD only once during the
period since CPS became operational. This sample was collected from the
hypolimnion at Site 16 during October, 1989. (

Fecal Coliforms

The General Use water quality standard for fecal coliforms is
200/100 ml. This standard was exceeded for 14 samples (4%) collected
from 1978 through 1986 (Table 15). Ratios of fecal coliform:fecal
streptococcus suggest the fecal contamination is not from human sources.
Samples were not analyzed for fecal coliforms during the period when
CPS was operational (1987. through 1991).

9.3 Trophic State Index

Carlson's Trophic State Index (TSI) (Carlson 1977) was used to
determine spatial and temporal trophic relationships within Clinton Lake.
and also to compare the trophic status of Clinton Lake with 12 other
lakes in Illinois. Secchi disc and chlorophyll a determinations for
Clinton Lake were obtained from the Biological Programs Section (BPS) of
IP's Environmental Affairs Department. The BPS is responsible for the
Biological EIAP for Clinton Lake. Data from other lakes in Illinois were
obtained from STORET database developed by the IEPA lake program
staff (Greg Good, IEPA Division of Water Pollution Control, Springfield,
IL).
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Table 17. Concentrations of mercury (mg/kg) in fish flesh from

samples of eight fish species collected from Clinton Lake,
Clinton, Illinois.

|Speces Anayed'l ~ ..s1951 (a) o4..w h t'i.iwl9B1 bk~~ s-ir982(b w~A

Channel Catfish ND(c) 0.07 0.07

Largemouth Bass 0.19 0.09 0.12

White Crappie 0.03 0.04 0.03

Carp ND 0.09 0.10

Bigmouth Buffalo ND 0.06 ND

Walleye 0.26 0.05 0.07

Tiger Musky 0.74 0.09 0.12

Hybrid Striped Bass ND 0.07 ND

(a) From Illinois Power - Field Biology Section samples - analyzed by
Analytical Biochemistry Laboratories, Colurhbla, Missouri.

(b) From IDOC samples analyzed by Illinois Department of Agriculture.
(c) ND Indicates No Data.
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The mean TS] value for Clinton Lake, 65.91, characterizes Clinton
Lake as eutrophic (Table 18). MAost Illinois lakes are eutrophic (58%) t.S
hypereutrophic (35%); only a few lakes are considered niesotrophic v
and oligotrophic (<1%) (IEPA 1988). The mean TSI for 69 Illinois laII | sampled in 1979 was 65.2; TSI values ranged from 43.6 to 90.3 (Seftan
et al. 1980).

Mean Clinton Lake TSI values were 66.12 for Secchi transparency.
68.17 for total phosphorus, and 63.35 for chlorophyll a (Table 19).
These TSI values were somewhat greater than the mean TSI values for
the 69 Illinois lakes sampled in 1979 (Sefton et al. 1980). Mean values
for these 69 lakes were 65.3 for secchi disc, 63.2 for total phosphorus.
and 63.7 for chlorophyll a.

The slightly lower TSI value for chlorophyll a in Clinton Lake may
be indicative of limited algal production due to light attenuation from
suspended inorganic material.

Plots of TSI values by site indicate index values were typically
greatest at Site 16 (Figure 191). Site 16 is the nearest to the influence
of Salt Creek and is the shallowest Clinton Lake sampling site. Greater
TSI values at Site 16 may be reflective of lower Secchi transparency due
to wind-Anduced suspension of silt/clay sediments and greater nutrient
concentrations from run-off from agricultural lands in the Salt Creek
drainage basin.

There is a tendency for TSI values to decrease as waters are
carried downlake. On the Salt Creek arm of Clinton Lake, the TS)
values consistently decrease from Site 16, to sites 2, 13, and 8. Site 8
is in the deepest part of Clinton Lake, near the dam, and is' furth(
from tributary inflow. The same downlake decreasing pattern is evide.
on the North Fork arm of the lake where Site 4 consistently has greater
TS1 values than Site 8.

Mean annual values for chlorophyll a, Secchi transparency and total
phosphorus TSls were plotted to determine relationships in trophic states
among years (Figure 192). Typically, the trophic status increases
during the initial few years after a reservoir has been formed (Drew and
Tilten 1980). This is apparent from the distribution of TS[ values for
Clinton Lake from 1978 through 1981 (Figute 192). After the initial
years, the trophic status tends to stabilize. It appears that the trophic
level for Clinton Lake was in the process of stabilization by 1983 since
there is no consistent chronological pattern in the distribution of TS1
values from 1983 through 1991 (Figure 192).

Distributions of TSIs for total phosphorus and Secchi transparency
are more similar to each other than they are to TSIs for chlorophyll a
(Figure 193). Secchl transparency in Clinton Lake is probably more
reflective of suspension of clay and silt sediments (as represented by
total suspended solids) than of algal concentrations, as represented by
chlorophyll a (Figure 194). The similarity in the distributions of TSIs
for Secchi transparency and phosphorus may be due to the low solubility
of phosphorus and the propensity of phosphorus to adsorb to particles.
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Table 18. Lake trophic classification using the Trophic State Index for

Secchi transparency (m). total phosphorus (mg/I), and
chlorophyll a (ug/1).

Oligotrophlc <40 >3.67 c0.012 c2.5

Mesotrophic >40<50 >2.ODc3.67 >0.012<0.025 >2.5<7.5

Eutrophic >50<70 >0.455<2.00 >0.025<0.100 >7.5<55

Hypereutrophic >70 <0.455 >0.100 >55

(a) Carlson, R.E. 1977. A Trophic State Index for Lakes. Urmnol.
Oceanogr. 23:361-369.

.
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Table 19. Summary of Trophic State Index values for Secchi
transparency, total phosphorus, and chlorophyll a data from
Clinton Lake, Clinton, Illinois.

Parameter< l VMean Value. § | I;Mean.SI W Atrophic Statusi|

Secchl Disc 0.65 m 66.12 Eutrophic

Phosphorus 0.085 mrnl 68.17 Eutrophic

Chlorophyll 29.8 ugi(b) 33.35 Eutrophic

Mean - 55.86 Eutrophic

(a) Carlson, R.E. 1977. A Trophic State Index for Lakes. Limnol. Ocesnogr. 23:361-369.
(b) Average of Chlorophyll concentrations during 1983 through 1991.
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The Lrophic states of Clinton Lake were compared to those from 12
other Illinois lakes (Figures 195 and 196). These lakes are listed in a
order based on their average TS1 values in Table 20. Clinton Lake was
ranked sixth based on average TSI among the 13 Illinois lakes. Plots of
TSI values are illustrated for each lake in Figure 196. Coordinates for
each lake represent the combined trophic state for each lake and spaces
among coordinates are indicative of trophic state differences among
lakes.

Variability among Secchi disc TSIs limits their contribution to the
interpretation of trophic states among lakes. Plots of TSIs for
chlorophyll a and total phosphorus provide a better comparison of
trophic states among lakes (Figure 197). Coordinates of TSI values
placed Clinton Lake near the middle of the range of values for the
twelve other Illinois lakes.

Regressions of Clinton lake TSI values for Secchi disc, chlorophyll
a and total phosphorus are compared in Figure 198. The best regression
occurred for total phosphorus and Secchi disc TSIs (r - 0.782). This
was because of the relationship of total phosphorus and Secchi
transparency to suspended solids, not to chlorophyll a. This also
occurred for 69 other Illinois lakes (Sefton et al. 1980). The correlation
between total phosphorus and chlorophyll a (r - 0.4159) indicated the
potential for algal growth is inhibited, probably by light attenuation from
inorganic suspended materials. The greater than expected Secchi TSIs
relative to the corresponding chlorophyll a TSIs indicated something
other than algae (represented by chlorophyll a) was attenuating light
penetration.

9.4 Trends of Parameters

Spearman rank correlation coefficient values were calculated to
determine relationships for all of the chemicallphysical constituents
monitored in Clinton Lake. The coefficients 'represent pairwise
relationships between each constituent over all values in the matrix.
The Spearman rank correlation coefficient uses the ranks of the data
rather than the actual data values. Each variable is ranked separately.
Then, the differences between the ranks of paired observations are
calculated to measure the disagreement between pairs. The squared
disagreements over all pairs are sunned, and a relative measure of
disagreement calculated. The coefficient Is scaled to fall between -1
(perfect disagreement) and +1 (perfect agreement). This method is
equivalent to ranking each variable separately and calculating the usual
correlation coefficient on the ranks.

The constituents with the best Spearman correlation coefficient were
turbidity and total suspended solids (r = .8088); other constituents with
relatively high coefficients included specific conductivity and hardness (r
= .7766), sulfate and magnesium (r - .7483), and dissolved oxygen and
dissolved oxygen percent saturation (r - .7430). Table 21 presents the
parameters with Spearman correlation coefficients greater than 0.5000.
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Table 20. Mean Trophic State Index values for total phosphorus,
chlorophyll a, and Secchi transparency data from Clintots
Lake and thirty-one other Illinois lakes.

I -- h S. x Z...N '.X.Z> ~rophlc Stateindexit., , ,, '-;-w

1 Sangchris 62.71 57.86 31.25 50.6
2 Lake-of-the-Woods 58.71 67.15 28.21 51.4
3 Argyle 52.54 73.96 29.38 52.0
4 Bloomington 65.06 69.81 31.67 52.5
5 Coffeen 58.96 77.85 26.72 54.5
6 Clinton 66.83 69.50 33.30 56.5
7 Jacksonville 62.04 80.18 29.61 57.3
8 Pittsfield 70.02 75.09 35.41 60.2
9 Cartlinville 74.99 71.39 35.84 60.7

11 TaylorvWille 76.91 77.50 38.33 64.2
10 Springfield 72.27 83.47 38.44 64.7
12 Decatur 76.79 80.61 38.74 65.4
13 Weldon Springs 72.24 83.41 44.12 66.60
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Table 21. Spearman correlation coefficients and regression correlation

coefficients for water quality constituents in Clinton Lake
with Spearman correlation coefficients greater than 0.5000.

; .U

Temperature
Dissolved Oxygen
Total Phosphorus
Total Phosphorus
Total Phosphorus
Nitrate
Orthophosphate
Magnesium
Magnesium
Hardness
Hardness
Hardness
Hardness
Total Dissolved Solids
Total Dissolved Solids
Total Dissolved Solids
Specific Conductivity
Specific Conductivity

.Alkainity
Sufate
Turbidity
Fecal Collform
Orthophosphate
Orthophosphate

Dissolved Oxygen
DO % Saturation
Orthophosphate
Turbidity
Total Suspended Solids
Slica
SlUca
Sulfate
Chloride
Total Dissolved Solids
Specific Conductivity
Alkalinity
Calcium
Specific Conductivity
Alkalinity
Calcium
Alkalinity
Calcium
Calcium
Chloide
Total Suspended Solids
Fecal Strept6coccus
Fecal Collfom
Fecal Streptococcus

90

-.6979
.7430
.5353
.6992
.6586
.5570
.6303
.7483
.7172
.7284
.7766
..7293
.6780
.7241
.5810
.7063
.6882
.5106
.6759
.877
.8088
.5742
.5163
.5102

::.

-.6458
.8547
.6438
.5585
.4766
.6164
.6375
.7241
.7040
.7764
.7770
.7765
.7956
.7558
.6876
.8039
.7221
.6752
.7086
.6252
.8455
.4816
.4862
.4104

0
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The Spearmnan correlation coefficient for turbidity and total
suspended solids was greater than that reported for 63 other Illinois
lakes (r - .762) (Sefton et al. 1980). Both correlations indicate then
a strong positive trend between these two parameters.

Alkalinity, hardness, total dissolved solids, specific conductance,
and calcium each had several correlations with coefficients greater thean
0.5000. Alkalinity was also highly correlated with hardness (r - .7293).
specific conductance (r = .6882), and total dissolved solids (r = .5810).
The high correlations of alkalinity to TDS, hardness, and specific
conductance are also associated with calcium.. Carbonate alkalinity
commonly results from the association of carbon dioxide and water which
forms a weak acid (carbonic acid). This acid reacts with alkaline earth
metals (mostly calcium carbonate) to form a bicarbonate and metal ionis
(mostly Ca++).

The hardness of water is governed by the content of calcium and
magnesium salts. The specific conductance of bicarbonate-type lakes lo
directly related to concentrations of salinity ions (Cole 1975), which are
primarily calcium in Clinton Lake. The major cations in surface water.
of the world, listed in order of abundance, are calcium, magnesium,
sodium, and potassium (Wetzel 1975). Clinton Lake data and data froin
surveys of 69 other Illinois lakes (Sefton et al. 1980) indicate that momt
of the conductivity and total dissolved solids are associated with
carbonate alkalinity.

Hardness and specific conductance had a Spearman correlation
coefficient of 0.7766. A relationship between these constituents lo
expected since both are affected by the concentration of ions in water.
Hardness in water is governed by the content of calcium and magney-
salts. Specific conductance is a measure of the flow of electi
through water and is related to concentrations of salinity ions which are
primarily calcium and magnesium (Cole 1975).

High correlations were found for total phosphorus with TSS (r
.6586), turbidity (r - .6992), and orthophosphate (r - .5353). The
high correlations with TSS and turbidity may be due to phosphorus
adsorption onto suspended silt/clay particles in Clinton Lake. The IEPA
attributed high correlations of total phosphorus with TSS, turbidity and
Secchl transparency with the relationship -of total phosphorus to soil
particles (Sefton et al. 1980). Total suspended solids give opaqueness
to the water and reduce light penetration. Total suspended solids are
made up of inorganic solids (colloidal clay particles), to which
phosphorus can adsorb, and organic solids, mainly algae, which utilize
phosphorus.

High correlation coefficients were noted for silica with
orthophosphate (r - .6303) and nitrate (r - .5570). Silica is an
essential nutrient for some taxa of phytoplankton. Diatoms utilize silica
in the formation of their frustules and chrysophytes utilize silica to
construct silicified scales. Nitrates and orthophosphates are also
essential in the metabolism of phytoplankton. Correlations between these
constituents may result from metabolic effects of the phytoplankton
community in Clinton Lake.
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a
Trend analyses indicate long-term trends for the constituents

monitored. The results of the analyses are presented as a formula for a
first degree line that represents the best fit for the data. Trend
analyses (1978-1986) indicated that nine constituents had trends for
decreasing values and 19 had trends for increasing values (Table 22).
Fecal streptococcus had the greatest trend for increasing values
(+0.587089) and fecal coliforms had the greatest trend for decreasing
values (-0.095624). Analyses for these bacteria were not performed
during the operational period.

Trend analyses during the operational period (i.e: 1987 through
1991) are also presented in Table 22. Changes in the Y axis intercept
in the formula and in the amount of change through time indicate
influences of the Clinton Power Station. For the operational period the
Y axis intercept for temperature is 10° Celcius greater compared to the
results for the preoperational period; however, during the operational
period the trend is for temperature to decrease slightly. Lines
representing trends for the nutrient parameters (total organic nitrogen,
ammonia, total phosphorus, and orthophosphate) are nearly flat
representing very little change during preoperational and operational
periods. There were increasing trends for hardness, total dissolved
solids, and specific conductance during preoperational and operational
periods. These trends 'will probably continue due to the low changeover
rate of Clinton Lake and the concentrating effect from increased
temperatures and consequential greater evaporative rates due to CPS.

Trend analysis comparisons among operational modes, however, are
not associated with any degree of statistical confidence. Analyses of
variance (Tukey's procedure) was determined at the 95% confidence
interval to determine if there are significant differences in the
distributions of data for each constituent between preoperational and
operational data (Table 23). Significant differences between
preoperational and operational periods were determined for six
constituents. Temperature and chloride values had increasing trends
and dissolved oxygen, nitrate, mercury and silica had decreasing
trends. The extent of CPS influence on these six constituents will be
discussed in detail in the next section.

9.5 Limxnological Influence of Clinton Power Station

There were significant differences between preoperational and
operational periods in the' distributions of data for six water quality
parameters (Figure 199). Discussions of each of these constituents are
presented below.

Temperature

Temperature profile data indicate that Clinton Lake does not develop
the classical clinograde pattern of thermal stratification. Thermal profile
data during the operational period (1987 through 1991) illustrate that
vertical temperature gradients occur, but they are of short duration,
and do not corr spond to the classical clinograde pattern of thermal
stratification (Figures 200 through 204). Thermal stratification is not
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Table 22. Results of trend analyses for water quality constituentm
monitored in Clinton Lake during 1978 through 1991 aue4
during the period of Clinton Power Station operation (1slt
through 1991).

I. . C O S ~ T U E T . '- ~ ' -1 7 8 1 9 1 I 9 8 7 -1 9 9 iV

i
i
I

Temperature (C)
Diss. Oxygen (mgni)
DO Percent Saturation
BOD (mg/l)
TON (mgn)
Ammonia Nitrogen (mg)
Nitrate Nitrogen (mg/
Total Phosphorus (mg/)
Orthophosphate (mg/l)
Copper (ugn)
Lead (ug/1)
Magnesium (mgn)
Mercury (ug/)
Zinc (ugh)
Hardness (mgn)
TDS (mg/)
Sp. Conductance (umhoslcm)
pH
Alkalinity (mg/)
Calcium (mg/)
TOC (mg)
Sulfate (mgn)
Chloride (m/
Fecal Colitorm (noJ11O0 ml)
Fecal Streptococcs (noJ100 ml
Turbidity (NTU)
TSS (mg/i)
Silica (mOM

11.052+0.0163067-T
9.38337-1.86247E-3^T
80.1785+0.0286822'T
2.40081+2.33794E-4*T (a)
0.962927-3.42047E-4 T
0.245947-2.95974E-4-T
0.352239-3.46615E-4*T
0.0748082+3.54461 E-5-T
0.0323633-2.13136E-5*T
2.95489+3.47436E-3-T (a)
1.63803-1.0103E-3-T (a)
34.6003-0.0372617-T (b)
0.352239-3.46615E-4-T
7.07833+1.32452E-3*T (a)
241.868-0.0203227-T (c)
265.23.0.02022540 T
492.358-7.98979E-3-T
8.02151-1.44319E-5-T
177.158-0.0308884 T
44.8208+8.09734E-3T (b)
4.747-3.15024E-3-T (a)
36.1922+9.26841 E-3*T (c)
16.8018+0.0252919-T (c)
51.7317-0.0956242-T (a)
118.633U0.687089-T a)
17.0672-0.0100156-T
15.6832+2.97911 E-3'T
3.25197-1.57447E-3'T

21.9335-1.54829E-4 '
10.3629-5.69946E-3 '1
107.339-0.044174301

0.761619+7.14635E-S II
0.0498274+1.9681 BE- A
1.65533+2.62677E-3 * 1
0.0698909+5.1553E-B I
9.76524E-3+3.22621 1-4

32.5619-6.7304E-3-
0.0626536+1.70762E-4

224.473+0.0479309 1
273.57+0.0159974 - '
486.086+0.0214893-T
8.30134-5.91061 E-4 I
167.822+3.65774E ,,1
43.1538+0.02789t

39.3537-3.55693E-4 * 1
27.1515+1.76781E-3 I

7A4005+6.08378E-3 1
11.6996+9.95984E-317
0.799838+3.52456E-3 "

a. Trend analysis determined for period of monitoring (1978 through 1986)
b. Trend analysis determined for period of monitoring (1987 through 1991)
c. Trend analysis determined for period of monitoring (1981 through 1991)
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Table 23. Descriptive statistics of water quality constituents monitored
in Clinton Lake during the periods prior to (preoperational)
and during (operational) Clinton Power Station operation.

11w1
Temperature ()402 13.3 13.5 189 21.1 23,5 .0000 (a
Dissolved Oxygen (mgf: 402 10.2 10.0 189 8.9 9.0 .0000
0.O. % Saturation 394 94 92 95 97.1 97.2 .2406
BOD (mg/l) 388 2.8 2.5 -(b) - - 1.000
Tot. Org. Nitrogen (mg) 393 0.9 0.86 100 0.82 0.79 .0239
Ammonia (m"/) 393 0.12 0.10 100 0.1 0.05 .0395
Nitrate (mgl) 398 4.3 4 190 2.6 1.6 .0000'
Total Phosphorus (mgrl) 398 0.08 0.07 189 0.09 0.07 .8790
Orthophosphate (mg/) 393 0.03 0.01 100 0.02 0.005 .0538
Copper (ugf) 387 3.6 3.4 - - - 1.0000
Lead (ug/) 385 1.4 0.92 - - - 1.0000
Magneslum (mng/) - - - 100 32.3 33 1.0000
Mercury(ufl) 390 0.28 0.25 100 0.11 0.1 .0000^
Zinc (ugtI 388 7.3 5.1 - - - 1.0000
Hardness (mg/1) 277 237 234 100 237 230 .9277
TDS (mg1) 391 270 270 100 280 280 .0476
Conductance (uhmoslcm) 402 485 485 190 495 488 .0579
pH 402 8.1 8.1 189 8.1 8.1 .0183
Alkalinity (mgl) 390 167 166 100 170 166 .4108
Calcium (mg/) 5 53 48 100 45 43 .1489
Tot. Org. Carbon (mg/I) 388 4.1 3.8 - - - 1.0000
Sulfate (mg/) 277 38 38 100 40 40 .0583
Chloride (mg/l) 277 20.2 20.8 100 27.6 26 .0000-
Fecal Coliforms 390 33 2.5 - - - 1.0000
Fecal Streptoccus 388 233 7 - - - 1.0000
Turbidity (NTU) 393 15.6 8.5 100 9.3 7.6 .0107
TSS (mgm 391 17.1 12.0 100 14.7 13.0 .2835
Smsca (mat1) 393 2.8 1.6 100 1.88 1.2 .0000-
(a) Significance level In distribution of data between preoperational and operational periods Indicated by '
(b) Dash (-) Indicates samples were not analyzed for respective parameters.
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stable, and distinct layers are not developed even at Site B. the deepest
monitoring site in Clinton Lake (Figure 202). Thermal profiles at Site 2
during June through September, 1988, were most similar to the typical
pattern of thermal stratification. Site 2 is nearest to the therm'
discharge of CPS. Thermal profiles at the other sites do not illustrate
typical, sustained thermal stratification. Thus, any tendency for CPS
operations to induce thermal stratification appears to be dependent or,
Site 2.

The unstable pattern of lake-wide stratification is probably due to
disruptive forces of mixing due to CPS operations. Stable thermal
stratification also failed to develop in Lake Sangcliris, another cooling
lake in central Illinois (Brigham 1981).

Regressions of temperature during operational years for Site 2 and
the remaining sites illustrate little differences among sites throughout the
lake (Figure 205). Actual measurements of temperature ranges during
operational conditions indicate the greatest monthly temperature range
among sites was 10.20 C (Table 24).

More extensive temperature data are available for Clinton Lake.
Temperature data presented in this report represent instantaneous data.
Water temperatures in Plunkett (1991) represent continuous temperature
monitoring in Clinton Lake. These data were also used to verify and
adjust a hydrothermal model for temperatures in Clinton Lake (Edinger
1989). These references contain more extensive databases and
discussions of water temperatures in Clinton Lake. It should be
emphasized that meteorological conditions during the summer of 1988
represented the second driest on record (110 years) when temperatures
were considerably higher than normal. /

Dissolved Oxygen

The solubility of oxygen in water is inversely related to
temperature and, like temperature, influences the distribution of other
chemical constituents, (e.g., ammonia, phosphorus, heavy metals and
hydrogen sulfide). In eutrophic lakes, the dissolved oxygen depth
profile is characteristically clinograde during thermal stratification. The
typical clinograde curve results from respiration and decomposition in the
hypolimnion without oxygen replenishment from atmospheric diffusion or
photosynthesis. Chemical and biological decomposition in sediments may
deplete dissolved oxygen In overlying waters by as much as 50-90t
(Sefton et al. 1980). It has been demonstrated that bottom waters in
reservoirs may become anaerobic within one year after construction
(Kothanderamon and Evans 1975) even without the influence of power
plant operations.

Anoxia occurred near lake bottom during preoperational (Illinois
Power Company 1986 and 1989) and operational periods (Figures 206
through 210). During the preoperational period. anoxia occurred at Site
8 during July of 1985 and June of 1986. During the operational period,
anoxia occurred at sites 2, 13 and 8. The most extensive anoxic period
in bottom waters occurred at Site 8 in 1991 when anoxic conditions

274



I OPCRATZONAL fOOE
TVErRATLRE CC)

OPEPATIONAL nO0C

4.

US

04-

16

* 6 is 16 2a 26 3:

$STE 4

I 5 I* is as as a.

SXTE a

OPCATbONA LO
TE*9fRATME (C)

OPERATIONL hOot
SPATLcM CC)

t!a.
m4

is its o 4S S is so as 46

SITE tsSITE 13

Figure 205. Regressions of epilimnion temperatures (C) taken during
the period when Clinton Power Station was operational at
Site 2 with each of the remaining monitoring sites in
Clinton Lake.

275



Table 24. Summary of epilimnion water temperatures (C) from Clinton
Lake for May through October during 1985 through 1991.

M [thg #Minf iMvxRange Mint M8m Range Mint M | Ran e MMln Ma Rango Mlng Max Range |Mlnt Max| Range MInrwMX- |Range1
May 18.9 18.2 1.3 16.2 18.0 1.8 21.3 25.5 4.2 14.3 15.4 1.1 13.7 14.4 0.7 18.0 26.2 8.2 19.8 30.0 10.2

June 20.6 22.3 1.7 22.2 23.8 1.6 28.7 321 5.4 23.8 32.9 9.1 22.0 23.8 1.6 25.6 32.2 6.6 25.9 31.4 5.5

Jluy 25.2 26.6 1.4 28.4 27.5 1.1 25.0 28.3 1.3 27.2 34.8 7.6 26.4 26.7 0.3 24.9 26.1 1.2 27.1 34.7 7.6

9 August 25.3 26.0 0.7 24.6 25.2 0.8 27.2 30.7 3.5 29.0 36.2 7.2 26.4 33.8 7.4 27.5 35.0 7.5 25.2 33.1 7.9
0%

September 19.6 21.0 1.4 21.5 23.0 1.5 21.6 286 7.0 23.0 32.0 9.0 23.4 30.2 6.8 20.8 28.2 7.4 26.1 33.1 7.0

October 15.4 181 0.7 ND ND ND 9.4 11.2 1.8 ND ND ND 16.3 25.0 8.7 12.2 20.0 7.8 ND ND ND

ND Temperature data were not determined during October 1991.
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prevailed from June through September. During this period the DO
depth profile was clinograde, which is characteristic of eutrophic lakes.

Results of analyses of variance (Tukey's) indicate distribution
dissolved oxygen concentrations was significantly different between
preoperational and operational periods for Site 2 only (Figure 27).
Thus, differences in DO profile data which could be attributable to CP.%
operations are limited to Site 2.

Nitrate

Concentrations of nitrates were significantly lower during the
operational period (Figure 63). Distribution of nitrate data among years
indicate that the lowest annual distributions of nitrate occurred during
the initial three years after CPS became operational (1987 through 1989).
Nitrate levels recovered during 1990 and 1991 and were not significantly
different from years during the preoperational period. Lower
concentrations occurred at all sites, months, and depth strata (Figures
64 through 66) during the operational period.

Decreased nitrate concentrations during 1987 through 1989 were
probably due to two concomitant circumstances. Significantly greater
concentrations of phytoplankton occurred during these years compared to
the preoperational period (Willmore 1991). Nitrates and phosphates are
essential nutrients for phytoplankton. Decreased concentrations in
nitrates may be attributed to an increase in nitrate usage by
significantly greater concentrations of phytoplankton. Nitrate
assimilation by photosynthesis can greatly exceed sources of income and
generation, and in some instances nitrate concentrations have been
reduced to below detectable concentrations (Wetzel 1975). (

Decreased precipitation in the lake's drainage basin may have also
contributed to significant decreases in nitrate concentrations during the
operational period. An inordinately low amount of precipitation, the
second lowest recorded in 110 years, occurred during 1988. Major
sources of nitrate to fresh waters are the atmosphere, in the form of
precipitation, and runoff from surface land drainage and groundwater
sources (Wetzel 1975). Thus, the decrease in nitrates during CPS
operations may have resulted from greater densities of phytoplankton and
supplies which were not replenished through precipitation and runoff.

Silica

There was a significant decrease in silica concentrations between
preoperational and operational periods (Figure 199). Average
concentrations of silica were 2.98 and 2.1 mg/l for preoperational and
operational periods, respectively. The differences between periods may
be an artifact of changes in sample collection schedules between periods,
and concomitant shifts in diatom population densities. Diatoms assimilate
large quantities of silica in cellular metabolism. Usage of silica by
diatoms may greatly modify flux rates of silica in lakes (Wetzel 1975).

During the preoperational period, silica samples were collected
monthly from March through November Since CPS began operation.
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Lilica samples have been collected quarterly. Samples were collected in
April, June, July, September, October and November during the
operational period. Silica concentrations generally increase in spring
and early summer (Figure 211), following a decrease in diatom
populations. However, during the operational period, samples were not
collected for silica analysis in February, March or May. The majority of
the operational data was collected during late summer and fall months
when lower silica concentrations were historically observed (Figure 211).

Preoperational and operational distributions of silica were compared
for months when operational samples were collected. Results of analysis
of variance (Tukey's) indicate distribution of silica concentrations was

* significantly different only for April (Figure 211).

Silica concentrations were especially low during April of 1987. This
corresponded to greater densities of diatoms in March and April, 1987
(Willmore 1991). The increased densities of diatoms in spring, 1987
probably accounted for the low silica levels and the significant difference
in the distribution of silica concentrations between preoperational and
operational periods (Figure 212).

Chloride

Comparisons in the distribution of chloride concentrations indicate a
significant increase between preoperational and operational data (Figure
157). The CPS sewage treatment plant and the condenser cooling system
are known sources of chloride contribution to Clinton Lake, but they

-may not be totally responsible for the sharp increase in chlorides in
Clinton Lake during 1988 and 1989. The chlorine gas injection system9 used to treat condenser cooling water was not operated from 1985 to
1988. The chlorine gas system was replaced with a sodium hypochlorite
treatment system which became operable in May, 1988. Thus, increased
chloride values detected during 1987 and in the spring (April) of 1988
were not due to treatments for the condenser cooling water system. The
total sodium hypochlorite dosage for 1988 was 25,138 gallons (10.6%
solution). This dosage could account for an increase of 0.11 mgi1 of
chlorides in Clinton Lake. Thus, the sodium hypochlorite dosage in 1988
could account for only 1% of the increase in chloride between 1987 and

.1988.

It would seem likely that chloride concentrations would be greater
at the discharge (Site 2) If elevated chloride concentrations were due to
CPS operations, since Site 2 receives effluent from the CPS sanitary
wastewater treatment plant and the condenser cooling wrater. Analyses
of intersite distributions of chloride data indicate no significant
differences among sampling sites (Figure 158).

Low amounts of precipitation and high temperatures during the
operational period resulted in lower than normal lake levels, which may
have concentrated the chloride in the lake. No other causes for the
increase in operational chloride levels are known at this time.

i r Mercury
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All of the epilimnion mercury exc.eedances occurred from 1978
through 1984 during the preoperational period. There is no apparent
reason for the greater concentrations of mercury during 1978 through
1984. Exceedances were not consistent among strata or over precedi(
and succeeding sampling events. Concentrations of mercury in fish fled.
and sediment samples do not suggest mercury contamination in Clinton
Lake (see Section 9.3). Since CPS became operational mercury has been
detected above the LOD onlv once; this sample was collected from the
hypolimnion at Site 16 during October, 1989.
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.3 Appendix A. Clinton Lake Water Quality Data 1987 through 1991

Tables A-1 through A-5 list the water quality data collected from

Clinton Lake for the Environmental Monitoring Program during 1987

through 1991. Water quality data for 1978 through 1984 were included in

the Clinton Lake Water Quality Report, 1978-1984, Volumes 2, 3 and 4.

Water quality data for 1985 through 1988 are included in the Clinton Lake

Water Quality Report, 1978-1988. Clinton Lake water quality data are

organized by sampling date. sitegradient and parameter code.

Gradients and codes are explained below.

(1) GRAD - Gradient

I - Epilimnion

2 - Metalimnion

3 = Hypolimnion

(2) PARAMETER CODE

105

110

120

121

130

205

215

230

240

245

- Specific conductance, umhos/cm

- pH 115 - Water temperature, C

- Dissolved oxygen, mg/l

- Dissolved oxygen saturation, %

- Turbidity, NTU

- Alkalinity, mg/l

= Biochemical oxygen demand, mg/l

Hardness, mg/l

- Total dissolved solids, mg/l

e Total organic carbon, mg/I

A-1



(2) PARAMETER CODE (Cont.)

250 = Total organic nitrogen, mg/l

260 - Total suspended solids, mg/l

325 Calcium, mg/i

335 = Copper, ug/I

345 -Lead, ug/I

350 - Magnesium, mg/i

360 -Mercury, ug/I

395 -Zinc, ug/l

415 -Chloride, mg/I

430 -Ammonia, mg/l

435 -Nitrate, mg/l

440 -Orthophosphate, mg/l

445 -Total phosphorus, mg/i

450 -Sulfate, mg/l

455 -Silica, mg/i

710 -Fecal coliform, no./100 ml

720 - Fecal streptococcus, no.1100 ml

(3) DATA

The negative sign represents "less than", and indicates that the

concentration was below the limit of detection.. For statistical analysis,

these values were divided by -2 to give a positive value halfway between the

level of detection and zero.
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CLINTON POWER STATION
ENVIRONrMENTAL INITORIG PROGRAX
LAKE UATER EALITT DATA FOR 1987

PARAMETER
ORItH DAT SITE CRADC¶) CDEt2) DATA(3)

PARAMETER
*NITX DAY SITE CRADC1) COE(2) DATA(3)

90

' SITE 2
A 15 2
L 15 2
4 15 2
A 15 2
4 iS 2
4 15 2
A 15 2
I. 1S 2
£ 15 2

£ 15 2
4 15 2
A ¶5 2
4 is 2
4 15 2
A 15 2
A 15 2
A 15 2
A 15 2
4 15 2
& 15 2
4 15 2

SITE 1

L 15 4
L 15 4
A 15 A

4 15 A
4 15 A
A 15 4
L 1S 4
4 15 4
4 15 4
4 15 A
L 15 44 15 4
* 15 4
A 15 4
4 15 4

4 15 4

A 15 4

' SITE 8
A 15 8
A 15 t
A 1S 8
4 15 8
A IS a
4 15 A
A lS 8

I 1S a
4 15 aS
A 13 8
A 15 BS
A ¶5 8

Ais aA 15 8

A 15 8
L 15 t
4 1S 8

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
L40
445
450
A55

I
I
I
1
I
I
1
I
1
1
1
I
1
I
I
1
I
1
I
I
I

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
35

U4O
U5
4SO
455

539.000
9.000

10.300
9.800

89.100
7.300

196.000
224.000
290.000

0.840
12.000
60.000
32.000
.0.300
22.400
-0.100

M.OD
-0.010
0.050

*0.000
-0.020

538.000
a.000

11.300
10.700
99.100
9.600

193.000
224.000
290.000

0.900
15.000
59.000
30.000
-0.500
22.700
-0.100
3.400

-0.010
0.050

39.000
0.04S

L 15 8
A 15 8
4 15 8

L 15 13A 15 83

SITE 13
4 15 13
4 15 13
L 15 13
4 15 13
4 15 13
A 15 13
A 15 13
A 15 13
4 15 13
4 15 13
* 15 13
A t5 13

4 15 13
A 15 13
4 15 13
* 15 13
4 15 13
4 15 13
4 15 13
4 15 13

A ¶5 13

-SITE 16
A 15 16
4 IS 16
A 15 16
4 15 16
4 15 16
A 15 16
A 15 16
4 15 16
4 15 16
A 15 16
4 15 16
A 15 16
4 ¶5 16
4 15S 16
4 15 16
A 15 16
4 15 16
4 15 16
A 15 16
* 15 16
A 15 16

SITE 2
5 19 2
5 19 2
5 19 2
5 19 2
5 19 2
S 19 2

-- SITE L
5 19 A
5 19 4
S 19 4
5 19 A

I
1
I
¶

I
I
1
I
I
I
1
I
I
I
I
I
1
1
1
I

I
I
1

I
I
I
I
I
1
I
1
I
I
I
I
I
1
1
I
I
I
I
I
1

I
I
I
1
1
I

1
I
I
I

"5
450
455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440
"5
450
455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
4O
"5
450
A55

105
110
115
120
435
"5

105
110
115
120

-0.010
0.068

40.000
*0.020

536.000
7.500

10.400
10.100
91.800
6.100

195.000
224.000
310.000
0.870

11.000
60.000
32.000
-0.500
22.700
-0.100
3.600

.0.010
0.050

*3.000
.0.020

575.000
8.000

11.800
10 .400
97.200
12.000

201.000
241.000
340.000

1 .oo

15.000
65.000
34.000
.0.500
24.900
.0.100
3.700

.0.010
0.071

47.000
0.220

497.000
7.900

25.500
6.100
2.600
0.079

491.000
8.200

22.300
10.100

1
I
I
I
1
I
I
1
I
I
I
1
I
1
I
I
I

1OS
110
115
120
121
130
205
230
240
250
260
325
350
360
L15
430
435

534.000
8.000
9.700

11.100
99.100
4.500

196.000
224.000
300.000

0.710
9.400

59.000
32.000
.0.500
22.700
0.100
3.700
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CLINTON POWER STATION
ENVIRONMENTAL MCINDROIjG plOGCtAM
LAKE UATER OUALITY DATA FOR 198t

PARAMETER

MONTH OAT SITE GRAD(l) COOEC2) VATAC3)
MONTH DAY SITE GRAD(J) PARAMETER

S~kT 0AYSlt CRAtl} CoOEt2)

5 19 4
S 19 4

*- SITE 8
5 19 8
5 19 a
S 19 8
S 19 £
5 19 J
5 19 8

* SITE 13
5 19 13
5 19 13
5 19 13
5 19 13
S 19 13
S 19 13

* SITE 16
5 19 16
5 19 16
5 19 16
5 19 16
5 19 16
S 19 16

SITE 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2
623 2

623 2
623 2
623 2
623 2
623 2
623 2

* SITE 4
623 4
623 4
623 4
623 4
623 4

623 4

SITE a
623 8
623 a
623 8
623 8
623 a
6A23
623 C
623 a

1 435 2.400

1 445 0.06d

1
1
¶
1
I

1

I
1
1
I
1

1

1

1

2
3
1
2
3
1
2
3
I
2
3
1
2
3
1
2
3

1
1
1
1

2

2
3
¶
2

105
110
115
120
'35
"5

105
110
115
120
435
"s

105
110
115
120
'35
"s

105
105
105
110

110
110
115
113
115
120
120
120
'35
435
'35
"3
"5
"3

105
l10
115
170
435
"5

10S
105
105
110
t1O

110

115
115

485.000
8.200
21.300
9.000
2.400
0.063

47Y.000
8.300
22.400
9.600
2.700
0.060

475.000
8.400

23.800
9.100
3.200
0.120

476.000
471.000
470.000

7.700
7.900
7.800

32.100
31.300
29.900
5.300
5.400
2.800
1.200
1.200
0G20
0.093
0.076
0.150

4*4.000
8.000

27.100
6.700
1.300
0.050

46J.000
490.000
500.000

a.000
7.200
7.200

26.700
24.000

623 a
623 a
623 a
623 8
623 8
623 8
6 23 a
623 8
623 a
623 a

' SITE 13
6 23 13
6 23 t3
6 23 13
6 23 13
6 23 13

6 23 13
6 23 13

6 23 13
6 23 13
6 23 13
6 23 13
6 23 13

SITE 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16
6 23 16

'SITE 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2
7 16 2

1 16 2

7 16 2
7 16 2
7 16 2

* SITE 4
7 16 4
7 16 4
7 16 4

3
1
2
3
1
2
3
I
2
3

1
2
1
2
1
2
1
2
1
2
¶
2

I
2
1
2
1
2
¶
2
I
1

1
1
1
1
1
¶
¶
I
1
1
1
1
¶
1
1*
I
I
1
1
I
I

I
I
I

115120
120
120
435
435

"5
"45

105
105110
110
115
115
120
120
435

'35

"5" 5

105
l10
110
110
115
115
120

435
445

105
110
115
120
121
130
205
Za
240

250260
325
350

360L.15
430
'35

440"5
450
*S5

l ..
22.3ft

7.-o

0.1.h

40.000
0U.046

87.000

426.000

8 .eo

7.000

7 .S

2. no
1.000
o.ase0.06
0.096

484.000
489.000

8.000

5.600
0.670
0.220

4L71.000
8.000

26.000
75.000
17.000

164.000
204.000

250.000
0.72034.000

16.000
30.000

-0.500
25.900
.0. 100
0.900

-0.010
3.8.000

0.120

0

105 475.000
110 8.000
115 25.000
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CLIbNTON POWER STATIOM
ENVIRONMENTAL MONITORING PROGRAM
LAlE WATER IALt1Y DATA FOR 1987

. PARAMETER
K*7H DAT SI7E CRADO1) COE(2) DAYAC3)

PARAMETER
1"M DAY SITE CRADCI) COOEt2) DATA(3)

7 16 A
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 L
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4
7 16 4

SITE 8
7 16 8
7 16 a
7 16 8
7 16 8
7 16 a
7 16 J
7 16 J
7 16 &
7 16 8
7 16 8
7 16 8
7 16 8
7 16 8
7 16 8
7 16 8
7 16 a
7 16 8
7 16 8
7 16 Z
7 16 8
7 16 8
7 16 a
7 16 8
7 16 a
7 16 a
7 16 a
7 16 &
7 16 8
7 16 8
7 16 a
7 16 a
7 16 a
7 16 &
7 16 &
7 16 8
7 16 8
7 16 a
7 16 a
7 16 8
7 16 8
7 16 8
7 16 8

I
1
I
I
I
I
I
I
I
I
1
1
I
1
1
I
I
I

120
121
130
205
230
240
250
260
325
350
360
415
430
*35
440
"S
450
£55

5.000

61.000
7.600

155.000
207.000
250.000

0.660
11.000
L4.000
29.000
-0.500
25.800
*0.100
0.660

-0.010
0.060

40.000
0.s0

105
105
110
110
115
115
120
120
121
121
130

205
205
230
230
240
240
250
250
260
260
325
325
350

360
360
'Is
415
430
430
435
435

£0
440

"S
450
450

455
455

472.000
4813.000

8.100
7.700

25.200
24.600
6.300
3.300

71 .100
2t.000
3.300

16.000
159.000
185.000
m.ooo
234.000
260.000
260.000

0.680
0.S90
5.700

22.000

46.000
'30.000
30.000
-0.500
-0.500
25.900
25.400
-0.100
1.200
0.700
0.180

-0.010
0.020
0.038
0.100

39.000
34.000
0.730
3.400

SITE 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13
7 16 13

SITE 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16
7 16 16

SITE 2
a 19 2
8 19 2
a 19 2
8 19 2
8 19 2
8 19 2

SITE 4
a 19 4
a 19 4
a 19 4
a 19 4
a 19 4
a 19 L

SITE a
a 19 a

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440

455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440
"5
450
435

105
110
115
120
435
'As

105
110
115
120
435
"5

476.000
7.900

26.300
4.900

61.200
5.900

165.000
228.000
260.000

0.980
9.000

45.000
30.000
-0.500
26.000
-0.100
0.580

-0.010
0.059

38.000
0.990

493.040
7.700

25.200
4.500

54.900
22.000

170.000
228.000
290.000

0.790
36.000
50.000
32.000
-0.500
2t.200
-0.100
0.330
0.078
0.170

39.000
2.200

443.000
8.200

30.700
4.900

-0.050
0.095

439.000
8.200

27.400
5.200

-0.050
0.086

1 105 .49.000
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CLINTON POER STATION
ENVIRlOMENAL NOW1ORINC PROGRAM
tAKE 1ATER QUALITY DATA FOR 1987

0 PARAMETER
NORTH DAY SITE GRADO(1) CXEt2) DATA(3)

PARAMETER
"I1N DAY SITE CRADO() CODE(2) VI

0

a 19 8
a 19 a
e 19 3

8 19 1
8 19 8

*' SITE 13
a 19 13
8 19 13
8 19 13
8 19 13
t 19 13
8 19 13

SITE 16
a 19 16
t 19 16
8 19 16
t 19 16
e 19 16
8 19 16

SITE 2
9 17 2
9 17 2
9 17 2
9 17 2
9 17 2
9 17 2

SITE 4
9 17 4
9 17 4
9 17 4
9 17 4
9 17 e
9 17 a

SITE
9 17 8
9 17 e
9 17 8
9 17 8

9 17 83

9 17 8

' SITE 13
9 17 13
9 17 13
9 17 13
9 17 13

SITE 16
9 17 16
9 17 16
9 17 16
9 17 16
9 17 16
9 1? 16

* SITE 2
10 28 2
10 28 2
10 28 2

I

I
I

1
I

I

I

I

I

I

I

I

1
1
1
1
1

1

1
1
I
1

I

1
1
1
I
I

1

I

110 8.000
115 27.200
120 4.700
435 *0.050
US 0.051

105 443.000
110 8.100
115 27.500
120 5.500
435 -0.050
£45 0.070

105 s9.000
110 8.200
115 28.000
120 s.700
435 -0.050
445 0.160

105 459.000
110 .o000
115 28.600
120 7.200
435 0.050
445 0.084

105 452.000
110 8.100
115 21.600
120 6.200
435 -o.cso
445 0.055

105 £52.000
110 8.100
115 23.500
120 s.eo
435 -0.050
u5 0.048

105 451.000
110 7.800
115 24.200
120 4.800

105 "1.000
1I0 8.100
115 2£.000
120 7.000
435 -0.050
4s 0.150

105 490.000
110 8.400
115 10.600

10 28 2
10 2a 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 28 2
10 25 2
10 28 2
10 28 2
10 28 2
10 28 2

* SITE 4
10 28 4
10 28 4
10 28 4
10 28 4
10 28 4
10 28 L
10 28 4
10 28 4
10 2 s
10 28 4
10 2 4
10 28 4
10 28 '
It 28 4
10 28 4
10 28 i
102 s4
10 2 A
10 23 4
10 28 4
10 28 4

SITE 8
10 28 8
T 28 8
10 28 8
1028 8
10 2a *8
10 28
10 28 8
10 23 t
10 28 8
10 28 a
10 28 a
10 28 8
10 28 8
10 28 8
10 28 8
10 28 8
10 28 8
10 28 8
10 28 8
10 28 8
10 28 t

1
I
I
I
1
I

1
¶
1
1
1
1
1
I

I
I

I
I

I

I
I
I
I
1
I
I

I
1

I
I
I
I
I
I
I
I
I
I
I
1

I
I
I
I
I

120
121
130
205
230
240
250
260
325
350
360
415
430
435

45
450
455

105
110
its
120
121
130
205
Z30
240
250
260
325
350
360
415
430
435

440
4450
'ss
*55

105
110
115
120
121
130
205
230
240
250
260
32S
350
360
415
430
435
Uo

.450
455

0.",

IC ,o
10-A,Z
220JW"

25 JN

0.4m

0.044

3S.00

oils

10.004

l0.91

1 .00

718.0ft

c&.m

50.900

e.£U

t5.

lo.e

25.9000

0.120
-0.01?

368.000

0.90

95.000

8.300
1.120
9.0ro

90.706

188.000

}v.3

294.000

0.6300
11.700

35.000
-0.5000
25.2000
-80.100

0.0700

02.009

35.000

25.200

-0.120

-0.010

09.049

35.100

0.630

0
A-6
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CLIUTOW POk STATION
ENVIRONMENTAL MONIOTORIG P2R0AAM
LAKE UATER CUALITY DATA FOR 1"?

PARAMlEER
qON1H DAF SITE GRADC() CDE(2)

" SITE 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13
10 28 13

* SITE 16
10 28 16
10 2a 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 2s 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16
10 28 16

* SITE 2
11 4 2
11 4 2
11 A 2
11 4 2
11 4 2
11 A 2
1L * 2
11 s 2
11 4 2
11 4 2
11 4 2
11 4 2
11 * 2
11 4. 2
11 4 2
11 £ 2

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440
"45
450
435

105
1i0
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
uo
"5
*so
*55

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430

DATAM3)

488.00
S.4A0

10.800
10.700
98.200
5.200

167.000
224.000
270.000

0.660
11.000
42.000
3s.0x
-0.500
25.400
-0.100
0.064

-0.010
0.049

37.000
0.200

500.000
8.500
9.400

11.000
97.300
7.700

172.000
232.000
270.000

0.660
14 .00

u .000
36.000
-0.500
26.000
-0.100
-0.o50
0.015
0.065

39.000
1.200

46.000
8.100

13.500
10.800

105.000
9.500

167.000
215.000
230.000

0.720
13.000

39.000
35 .00
-0.500
24.900
-0.100

* 11 4 2
11 4 2
11 4 2
11 L 2
11 4 2

SITE 4
11 4 4
1 4 4

11 4 4
11 4 4
11 4 4
ST 4 4
11 4 4
11 4 4
11 4 4
11 4 4
11 4 4
11 L 4
11 4 4

13

*t 4 4
11 4 4

11 L 4
11 4 4
11 4 4
11 4 4
11 4 4

*- S1T! 8
11 1 8
11 4 8
11 4 8
11 4 8
11 4 8
11 4 8
11 4 8
11 4 8
11 4. a
11 4 8
11 4 8
11 4 8
11 4 8
Ii .4 a
11 4 8

11 4 8
11 4 8
11 4 8
11 4 8
11 4 8

-SITE 13
11 4 13
11 4 13
11 4 13
11 4 13
11 4 13
11 4 13

11 4 13

11 4 13

11 4 13
11 4 13

1 435 0.O85
I 44 -0.010
1 445 0.058
1 450 38.000
1 455 0.290

I
1
1
1

1
I

I
I
1

.1

I
1

I
I
I

1
I
I
I
1
1

1
1

1
1
1

I
I
I
I

1
1
1
I
1
1

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
UO

450
455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415

435

U45
450
455

105
110
115
120
121
130
205
230
240
250
260

485.000
8.000

12.900
10.500

101.000
8.100

172.000
220.000
270.000

0.750
10.000
41.000
35.000
-0.500
25.100

O.1SO
0.090

-0.010
0.070

35.000
0.310

487.000
8.000

12.100
9.000

93.800
5.300

170.000
218.000
260.000

0.630
5.000

40.000
35.000
-0.500
25.000
-0.100
0.082

-0.010
0.046

38.000
0.400

485.000
8.200

12.600
11.400

108.000
7.500

169.000
222.000
250.000

0.790
8.500

A-7



CLINTON P(PER STATION

ENVIRONMENTAL MONITORING PROGRAM

LAE WATER "ALITT DATA FOR 1987

PARAMETER
MONTH DAY SITE CRADOI) CCOE(2) DATA(3) 

(

11 4 13 1 325 40.000

11 4 13 1 350 35.000

11 * 13 1 360 -0.500

11 4 13 1 415 24.800

11 4 13 1 430 -0.100

tl 4 13 1 435 0.058

1t 4 13 1 "0 -0.010

11 4 13 1 U5 0.051

11 4 13 1 450 34.000

tt 4 13 1 455 -0.200

SITE 16
11 4 16 t 105 499.000

11 4 16 1 110 8.100

lt 4 16 1 115 13.600

11 4 16 1 120 10.300

11 4 16 1 121 100.000

It 4 16 1 130 11.000

it 4 16 1 205 176.000

t s 16 t 230 232.000
, l 16 1 240 260.000
't A 16 1 250 0.40

11 4 16 1 260 15.000
11 4 16 1 325 42.000

11 4 16 1 350 36.000

11 4 16 1 360 -0.500

11 4 16 1 415 25.J00

11 4 16 1 430 -0.100

tt 4 16 1 435 -0.050

It 4 16 1 440 0.016

_1 1 16 1 L45 0.005

_ 4 16 1 450 41.000
_ 4 16 1 455 0.330

A-8
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CLINTON PON WATIl
EVVIROWDITAL 14OalWIgClN
LAKE WA11I QUALMl DAA1

.4 .

PAR ANTIT
M1NM DAY SlIT 0440(1) CO1(2)

PARA&TER
40N1K DAY SITE CRAD(l) CODE(2)

I

r

I

I
I

SITE 2
4 12 2
* 12 2
4 12 2
4 12 2
& 12 2
* 12 2
* 12 2
A 12 2
* 12 2
* 12 2
* 12 2
* 12 2

1 ¶2 2
* 12 2
* 12 2

1 ¶2 2
A 12 2
* 12 2
* 12 2
4 12 2
* 12 2

* SITE 4
1 ¶2 L
1 ¶2 A
1 12 A

* 12 4
L 12 4
4 12 A
4 12 4
4 12 4
A 12 4
4 12 L
4 12 L
4 12 A
4 12 L
A 12 A
A 12 L
* 12 A
A 12 L
* 12 4
* 12 A
4 12 4
A 12 4

SITE a
A 12 8
4 12 a
* 12 8
A 12 a
4 12 a
* 12 a
4 12 8
A 12 8
* 12 8
4 12 a
* 12 C
* 12 8
4 12 a
L 12 8

1 ¶2 a
1 ¶2 8

4 12 8

I
¶
1
1
1
1
1
¶

I
1
¶
1
1

1*
¶
¶
¶
1
¶

1
1*

I
1
1
I
I
I
I
1

1-
I
I
I
1
I
I
I
I
I
1
I

I
1
I
I

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440
"5
*50
455

105
110
115
120
121
¶30
205
230
240
250
260
325
350
360
*15
430
435
L40
"s
450
ASS

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
£35

DATAC3)

486.000
8.100

13.500
10.800
98.100
14.000

198.000
280.000
340.000

0.500
28.400
59.000
32.000
-0.200
27.900
-0.100
1.000

.0. 010
0.062

45.000
1.070

8.000
12.900
10.500
94.300
¶1.000

205.000
24.000
340.000

0.550
20.000
57.000
32.000
-0.200
28.500
-0.100
0.960

-0.010
0.074

2.220

4 ¶2 8
4 ¶2 8
A 12 8
* 12 8

SITE 13
4 12 13
A ¶2 13
A ¶2 13
A 12 13
A ¶2 13
* 12 13
4 12 13

1 12 13
4 12 13
A 12 13

.4 ¶2 13
A ¶2 13
4 ¶2 13
4 ¶2 13
4 ¶2 13
A ¶2 13
A 12 ¶3
A ¶2 13
A ¶2 13
4 ¶2 13
4 12 13

SITE 16
4 12 16
4 12 16
4 12 16
4 ¶2 16
A 12 ¶6
4 12 16
A. ¶2 ¶6
A 12 16
A 12 16
4 12 16
4 12 16
A 12 ¶6
4 12 ¶6
4 12 .16
A 12 ¶6
4 12 16
4 12 16
* 12 16
4 ¶2 16
A ¶2 16
A 12 16

SITE 2
S 11 2
5 11 2
5 11 2
5 11 2
5 11 2

SITE 4
5 11 A
5 11 A
5 11 A
5 11 A

1
I
I
I

I
I
1
I
1
I
1
I
I
¶
I

- I1
1
1
1
1
1
1
1
¶
¶

¶
¶
1
¶
1
1
1
1
1
1
1
¶
1
1
¶
¶
¶
¶
I
1
¶

1
1
1
1
¶
1

1
1
1
¶

uo

"5
450
455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435

"5
450
455

105lOS
110
115
120
¶21
130
205
230
240
250
260
325
350
360
415
A30
435
uo

445
450
*55

105
110
115
¶20
435
"5

105
110
115
120

DAIA13)

-0.010
0.050

*o.000
0.300

485.000
8.200

12.600
11.400
9.600
10.000

186.000
263.000
310.000

0.840
16.100
50.000
30.000
-0.200
27.300
.0.100
0.800

-0.010
0.038

42.000
0.510

499.000
8.100

13.600
10.300
94.300
20.000

222.000
32' .000
380.000

36.300
70.000
314.000
-0.200
36.200
-0.100
8.200
0.021
0.110

47.000
3.710

SSI.000
5.100

14.700
11.200
4.200
0.028

536.000
7.900

14 .500
12.200

488.000

¶2.100
9.900

100.000
8.600

184.000
256.000
310.000

0.900
13.300
46.000
31.000
'0.200
27.100
-0.100
0.680
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CLINT0W POWR STATION
VIFNnEWTAL IM1I7oR:G PROGRAA

LAE WATER OUALITY DATA FOR 198

PARAMETER
ONTR oAY SITE CRAD(l) CRDEtE) CATAM3

PARAMETER
MTN OAT SITE C 1) CWEt2) I /

5 11 4 1 435 4.100
5 11 4 1 U5 0.041

' SITE 8

S11
5 It a
S IT 1

5 t11S ti J

5 tl 13

' ST 13
S 11 13
5 11 13
5 11 13

* SITE 16
S 11 16
S 11 16

I tI 16
511 16
S 1I 16
S 1t 16

* SITE 2
6 16 2
6 16 2
6 16 2
6 16 2
6 16 2
6 16 2
6 16 2
6 16 2

SITE 4
6 16 4
6 16 4
6 16 4
6 16 4
6 16 4
6 16 4

SITE 8
6 16 a
6 16 a
6 16 8
6 16 a
6 16 t
6 16 a

SITE 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13
6 16 13

I
I
1
1
I

I

I
I
1
I
I

I

I
I
I
.I
I

I

I
1
I
I
2
2

2

I

1
1
1

I1
I
I
I
I

I
I

1
2
3
I
2
3

105
110
115
120
435
"5

105
110
115
120
435
"5

105
110
115
120
435
"S

105
110
115
120
4s
435
"5
U5

105
110
ltS
120
35

U5

105
110
115
120
435
"5

105
110
115
120
435
435
435
45

"s
"5

522.000
8.200

15.100
13.200
3.700
0.061

546.000
8.200

14.300
12.900
5.300
0.062

601.000
8.200

15.400
12.400
6.800
0.100

507.000
8.400

32.900
7.300
2.100
2.600
0.072
0.110

513.000
8.400

23.800
9.300
2.600
0.080

513.000

8.410024.100
9.100
2.300
0.069

511.000
8.500

27.600
t.600
2.000
4.500
2.100
0.079
0.074
O.082

* SITE 16
6 16 16
6 16 16
6 16 16
6 16 16
6 16. 16
6 t6 16
6 16 16
6 16 16

SITE 2
721 2
721 2
7 21 2
7 21 2
7 21 2
721 2
7 21 2
7 21 2
7 21 2
7 21 2
7 21 2
721 2
721 2
7 21 2
7 21 2
721 2
7 21 2
7 21 2
7 21 2
7 21 2
7 21 2
721 2
7 21 2
7 21 2
7 21 2
r21 2
7 2t 2
7 21 2
7 Z1 2
7 21 2
721 2
7 2t 2

'721 2
7 21 2
7 21 2
721 2
721 2
721 2
7 21 2
t 21 2
721 2
721 2

SITE 4
7 21 4
721 4
7 21 4
7 21 4
7 21 4
7 21 4
7 21 4
721 4

I

I

1

2
1
2

I
2
I
2
1
2
¶
2
1
2
I
2
1
2
I
2
1
2
1
2
1
2
1
2
1
2
1
2
I
2
1
2
¶
2
I
2
1
2
1
2
I
2

1
1
1
I
I
1
1
I

105
110
115
120
435
435

445

105
105
110
110
115
115
120
120
121
121
130
130

205
230

230
240
24.0250
250
260
260
325
32S
350
350
360
360
415
*IS
430
430
435

450
450
455
455

105
110
115
120
121
130
205
230

4a84.ooo437.00C

3.000U.w

3n.80c30.no0
5.100
3.600

72.8ft10.0
tO.OW
12.000

1146. O0Q148.000
191.000
214.000
270.000
230.000

0.720
/* 0

*. .. o32.000
30.000
34.000
34.000
'0.200

0.200
30.500
30.300
0.270
0.370
0.420
0.48
0.077
o.ou
0.085
0.110

46.000
39.000

2.100
2.300

485.000
8.100

27.200
6.200

78.500
6.600

146.000
210.000
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II

I
CMINTN PWER STATION

ERIOEWIAL IMONIORINC PROCGAM
tACE WATER QUALITY DATA FOR 198

PARAMETER
NINI DAY SITE GRAD(l) CDEM2) DATAt3)

PAIRATIR
"OR1N DAY SITE CAAD(1) COOE(2) 01AA3(

7 21 4
7 21 4
7 21 4
7 21 4
7 21 4
7 21 A
7 21 4
7 21 4
7 21 4
7 21 4
7 21 4
7 21 4
7 21 4

SITE 6

7 21 a
7 21 B
7 21 B
7 21 B
7 21 B
7 21 a
7 21 a
7 21 A
7 21 8
7 21 B
7 21 a
7 21 B
7 21 B
7 21 8
7 21 8
7 21 a
7 21 B
7 21 B
7 21 B
7 21 8
7 21 8
7 21 0
7 21 8
7 21 a
? 21 B
7 21 B
7 21 a
7 21 a
7 21 a
7 21 8
7 21 a
7 21 8
7 21 8
7 21 8
7 21 8
7 21 t
7 21 8
7 21 B
7 21 8
7 21 B
7 21 B
7 21 B
7 21 B
7 21 B
7 21 B
7 21 8
7 21 B
7 21 B
7 21 8

240
250
260
325
350
360
415
430
435
1.0
445
450
455

105
105
105
11D
110
110
115
115
115
120
120
120
121
121
121
130

.130
130
205
205
205
Z30
230
230
240
240
240
250
250
250
250
260
260
325
325
325
350
350
350
360
360
360
415
415
415
430
430
430
U35

290.000
0.720

10.000
30.000
34.000
.0.200
30.000
-0.100
0.870
0.040
0.058

45.000
1.700

481.000
517.000
536.000

8.200
7.300
7.200

28.300
25.200
23.800

0.100
0.0so

oo.900
1.22a
0.600
4.600

10.000
16.000

146.000
156.000
174.000
220.000
234.000
238.000
260.000
270.000
250.000

0.690
0.520
0.430
9.400

18.000
16.000
32.000
38.000
39.000
34.000
34..000
34.000
-0.200
-0.200
-0.200
30.100
29.500
2A.900
0.120
0.510
1.100
0.40

7 21 a
7 21 B
7 21 8
7 21 a
7 21 8
7 21 8
7 21 8
7 21 8
7 21 a
7 21 a
7 21 a
7 21 8
7 21 8
7 21 a

SITE 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13
7 21 13

SITE 16
7 21 16
7 21 16
7 21 16
7 21 16

2
3
1
2
3
1
2
3
I
2
3

2
3

435
'35

UO
UD
440
4450
"45
"50

450
450

455
455
.455

1 105
2 105
1 110
2 110
1 115
2 115
1 120
2 120
1 121
2 121
1 130
2 130
1 25
2 205
1 230
2 230
1 21.0
2 240
1 250
2 250
1 260
2 260
1 325
2 325
1 350
2 350
1 360
2 360
1 41S
2 415
1 430
2 430
1 435
2 435
1 4O
2 40
1 445
2 4.U5
1 450
2 450
1 L55
2 455

1 105
1 110
1 115
1 120

0.560
0.260
0.055
0.072
0.090
0.056
0.081
0.120

42.000
40.000
39.000

1.600
2.500
3.800

490.000
S5O.000

8.000
7.400

28.700
27.200
5.800
0.120

77.000
1.530
5.600
7.400

116.000
146.000
216.000
226.000
270.000
300.000

0.730
0.520
8.800

12.000
30.000
32.000
34.000
34.000
-0.200
-0.200
29.800
30.000
0.140
0.260
0.560
0.590
0.06a
0.078
0.07o
0.068

47.000
45.000

1.900
2.000

48S.000
8.200

2t.500
6.700

A-li
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CLINTON P M R STATION
IXVIROMMKTAL MONITORING PROGRAM

LAKE UATE "ULITY DATA FOR 19

PARAMETER
MONTH DAY SITE GRADCI) C00E(2) VATA(3)

PARAMETER
ITN DAY SITE CRAD(1) CcOEC2)

7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16
7 21 16

* SITE 2
8 10 2
a 10 2
a 10 2
8 10 2
8 10 2
a 10 2
a l 2
a 10 2
a 10 2
a 10 2
a 10 2
a 10 2

SITE 4
8 10 4
a10 L
a 10 4
8 10 4
a 10 4
8 ¶0 4

SITE 8
8 10 a
a 10 a
a 10 a
8 10 a
a 10 a
8 10 8
810 a
a10 a

a 10 8

8 10 a

SIltE 13
t 10 13
8 10 13
a 10 13
a 10 13
a 10 13
8 10 13
810 13
a 10 13
a 10 13

I

1
I

1
1
1

1
2
I
2
1
2
1
2

2

1
2

1
2
I
2
I

2
1
2
1
2

I
I
1
2
I

I

2
3

1
2
3

1
2

3

121
130
205
230
240
250
260
325
350
360
415
430
435
440
"5
450
455

105
105
110
110
115
115
120
120
435
435
"5
"5

105
110
ItO
115
120
435

105
105
l10

110
115
115
120
120
435

"5
"s

105
105
105
110
110
110
115
115
115

58.200
14.000

14.000
223.000
310.000

o.87
24.000
31.000
33.000
-0.200
31.200

0.150
C.25C
0.069
0.150

*6.000
1.700

48.000
4L9.000

8.200
7.900

36.200
34.900
4.800
3.100
0.390

*0.050
0.0M6
0.120

443.000
e.20o

29.000
7.900

-0.050

8 10 13
8 10 13
8 10 13
a 10 13
8 10 13
a 10 13
8 10 13
8 10 13
a 10 13

*' SITE 16
8 10 16
8 10 16
8 10 16
a 10 16
8 10 16
8 10 16

* SITE 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2

.9 14 2
9 14 2
9 14 2
9.14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 2
9 14 *2
9 14 2

*SITE 4
9 14 4

120
120
120
435
43S

"35"S

105
lOS

110
115
120
'35
445

105
105
110
110
115
115
*20
120
121
121
130
130
205
205
230
230
240
240
280
280
260
260
328
325
350
350
360
360
415
415
430
430
435

440

"o

45

'45

450
450
455

'55

DATA

7.300
-3.100
-0.100
-0.050
1. t0o

*0.050
0.073
o.oD
0.092

*57.000
8.100

30.500
6.200

-0.050
0.130

S0.,000
512.000

8.300
8.200

32.000
28.300
6.600
49.000

91.000
52.600
a.8o0
9.400

1e8Ise
224..
227.000
250.000
280.000

0.900

22.000
22.000
34.000
34.000
36.000
36.000
-0.400
-0.400
32.800
n3.200
0.180
0.160

-0.050
-0.050
-0.010
-0.010
0.100
0.090

4.000
42.000

1.400
1.400

.'

kS
!k

44S.OO
494.000

8.300

29.300
23.500
-8.600
-0.100

1.700
-0.050
-0.010
0.160

4s1.00
452.000
472.000

8.200
7.700
7.000

30.900
29.400
27.800 1 105 515.000

A-12
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1IEfUt NAL "XIY "a " W
LA1I VAM -VAL111btttl - * :A .

WAIH DAY SITE GRAlDO)

9

9 14 16
9 14 16
9 14 16

SITE 2
11 a 2
11 a 2
1 a 8 2
11 8 2
1 a 2

11 8 2a1 8 2

t a 2
t1 2

ii a 2
1 a 8 2
11 8 2

ai a 2
11 a 2
11 8 2

11 8 2
C 2
a 2

11 8 2
a 2
8 2

11 8 2

SITE 4
11 a 4
ii a &

11 a A
11 8 4
11 a 4

11 a a

1i a a
11 8 L
11 8 4
11 8 L
ii a 411 C 4
11 C 4

1t a 4

11 a 4

at a a

*- Slt a
lt a a

11 a a
at a a
11 8 8
tt a 8
11 8 8

11 C 8
11 8 8

PARAMETER
COOEt2)

"S
450
'55

105
110
1Is
120
121
130
205
230
240
250
260
325
350
360
'1s
430
435
UO
"5
O50
'55

105
1to

115
120
121
130
205
230
240
250
260
325
350
360
415
430
'35
UO
'5
450
'55

105
110
115
120
121
130
205
230
240
250
260
325
350

OATA(3)

0.170
46.000

1.200

542.000
7.900

19.000
8.900

97.800
6.800

166.000
218.000
2a0.000

0.750
7.200

34.000
37.000
*0.200
34.300
-0.020
0.190
0.026
0.061

47.900
0.680

11 a a
11 a 8
11 8 8

11 8 13

11 a 18
11 8 18
11 8 18

* 1 aIT 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
11 8 13
I1 a 13

II a 13

11 8 13

11 a 13

SItE 1U

11 a 13
II 8 13
11 8 13

11 8 13

1t a 13

11 8 13

- aST 16
11 8 16
11 8 16

it 8 16

11 8 16

lt a 16
II 8 16

11 8 16
11 a 16
11 8 16

I1 8 16
11 a 16

11 8 16

11 8 16
¶1 a 16
11 a 16

11T 81 1

tl 8 16
lt 8 16

*11 8 16

11 8 16
11 8 16

5S6.000
7.900
8.500

10.600
91.400

6.300
168.oo0
237.000
270.000

1.000
10.00
36.000
37.00O
-0.200
34.100
-0.020
0.220
0.014
0.059

49.000
0.520

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
440
"5
450
'55

105
110
115
120
121
130
205
230
240
250
260
325
350
360
L15
430
435
440
"S
450
455

548.000
8.000

11.200
9.800

90.700

8.000
170.000
220.000
280.000

0.970
11.000
34.000
37.000
-0.200
34.600
-0.020
0.200
0.018

0.072
48.000

0.500

552.000
8.000
8.600

11.100
96.500
14.000

170.000
239.000
280.000

1.300
lL.OOO

34.000
37.000
-0.200
34.600
-0.020
0.110
0.024
0.094

50.000
0.540

O7Wt WA? gill, ie(
*; 1

549.000
8.000
9.300

10.900
96.500
5.600

168.000
24.000
280.000

1.100
8.300

34.000
37.000
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CLINTON POUER STATION
EVVIRDWMENTAL )ONINIGC PROGRAN
LAKE WATER QUALITY DATA FOR 1988

PARAMETER
MONTH DAY SITE GRAb(1) CCOE(2) OATAM3)

PARAMETER
MONYT DAY SITE GCRADI) C00EC2)

0 ,-

l'l

.j

h.

..

1.I

9 14 4

9 14 4
9 14 4
9 14 4
9 14 4
9 14 4

9 14 4
9 14 4
9 14 4
9 14 4
9 14 4
9 14 4
9 14 4
9 14 4
9 14 4

9 14 4
9 14 4

9 14 4
9 14 4
9 14 4

*-SIT! 8
9 14 5
9 14 C
9 14 t
9 14 a
9 14 S
9 14 8
9 14 a
9 14 2
9 14 a
9 14 a
9 14 e
9 14 3
9 ¶4 a
9 14 5
9 14 a
9 14 a
9 14 a
9 14 S
9 14 5
9 14 a
9 14 8

*- SITE 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13

I
I
1
I
I

I
I
¶

I
I
I
1

I

I
I
I

I

I
1

I
I
1

I
1

I
I

I
1

I

I

2
3

2
3
1
2
3
1
2
3
1
2
3
1
2
3
1

110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
435
40

"S
450
455

105
110
115
120
121
130
205
230
240
250
260
32S
350
360
415
0
433
"a
U45
450
'55

105
105
105
110
110
110
115
115
115
120
120
120
121
121
121
130
130
130
205

513.000
8.600

23.900
10.300

124.000
*4.00

158.000
225.OCQ
270.000

1.100
13.000
34.000
36.v0o
-0.200
33.600
4.100
-0.050
-0.010

C.m

*3.0000.oo0O.V50

513.000
517.000
525.000

8.500
8.400
7.900

26.600
26.100
23.300
9.400
7.600
3.900

119.000
95.000
46.400
5.600
5.600
5.400

156.000

A-14

a.400
23.0CO

7.900
92.900
5.300

156.000
224.000
250.000

1.100
12.000
33.000
35.000
-O.4CQ
33.200
-0.100
-0.050
-0.010
0.074
4.000
1.300

9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 '13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
*9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 13
914 13
9 14 13
914 13
9 14 13
914 13
914 13
9 14 13
9 14 13
9 1 U 13
9 14 13
9 14 13
9 14 13
9 14 13
9 14 t3
9 14 13
9 14 13
-9 14 13

- SIM 16
9 A 16
9 14 16

9 14 16
9 ¶4 ¶6
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16
9 14 16

2
3
¶
2
3
1
2
3
I
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
I
2
3
I
2
3
1
2
3
¶
2
3
¶
2
3.

¶
¶
1
¶
1
¶
¶
1
1
I
I
I
¶
I
I
¶
1
¶

205
205
230
230
230
240
240
240
250
250
250
260
260
260
325
325
325
350
350
350
360
360
360
415
415
415

430
430
435
435

435
440
440"O

"s
450
450
450

455
455455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
415
430
'35
UO

157.00
226.0m
228.000
225.000
250.wC
240.0X
240.000

l.?DO
0.9"

0.710t5.OOC

tS.OOO13.000
34.000
3S.OOC
35.000
36.000
36.000
36.000
-0.400
-0.400
-0.400
33.W0
33.200
32.700
-0.100

0.110
0.200

-0.050

'p .,

-. . .4,

-0.010
-0.010
0.079
0.069
0.065

U.000
40.000
43.000
1.200
1.100
1.500

521.000
8.300

24.100
5.200

62.600
18.000

160.000
230.000
250.000

1.000
42.000
35.0O0
36.000
-0.400
33.400
0.100

-0.050
0.016

0,:



MINION P"S SlAI *.- I -

INVIAWNINTAL o"I10I "COWM
LAO %WAltS G"tlY PA1 PON

MCtTM SItE OtCl) PA DOA7A3) NW* Bil mii i|

SITE 2 sill I3
4 2 1 205 553.000 IL
4 2 1 ¶0 l t.700 13
A 2 1 e15 3200 A 1 U0
4 2 1 120 12.500A 1 1 lit
!* 2 1 ¶21 1¶03.000 U t 2 12.000
A 2 1 ¶30 L.5e 4 13 1 to ?.500
IL 2 ¶ 205 180.000 & 13 1 20' 1IT cm
A 2 t 230 268.00 13 1 Z 0 244.000

£ 2 ¶ 21.0 320.000 13 121.0 280.000
4 2 1 250 0.940 A 13 ¶ 250 0.7DO
4 2 t 260 17.000 4. * 3 260, 12.000
' 2 ¶ 325 47.000 A 13 ¶ 325 .38.000
4 2 t 350 36.00 4 33 t 350 36.000
4L 2 1 360 -0.500 16 1 O360 so.e00
4 2 1 413 35.200 A 13 1 613 34.0oo
4 2 ¶ 430 70.100 * 13 1 430 -0.100
IL 2 ¶ 435 1.900 A 13 1 433 0.530
49 2 ¶ 40 -0.010 4 13 ¶ £40 -0.010
4 2 1 445 u.0.7 4 ¶3 ¶ 445 0.057
4 2 1 430 4o A 13 t 430 30.000
' 2 1 455 -0.200 4 U3 ¶ 433 uo.zo0

5178 4SITE 16
4 A 1 05 57.0010 4 16 1 105 598.000

4 4 I ¶10 $.icc 4 ¶6 ¶ 110 8.800
4 1 t30 1.200 c 16 1 U5 7.Jo
4 ' 1 20 ¶2.0 1 5 6 ¶ 120 U.100
4 1 21 107.000 ¶ ¶ 121 119.000

4 1 *13 7.00 4 30 .900
4 4 ¶205 ¶34.00) u 1 I 205 ¶7.000

4 230 268.000 4 ¶ I 230 273.m0
4 240 32.0 4 16 ¶ 240 34a.000

4 4 1 250 0.9 & 16 1 250 m.wo
4 1 260 14.00- 0 4 5 1 20 26.o

4 4 1 49.000 s 15 1 ¶15 57.000
* * 1 353 0 2C. e 5 ¶6 1 50 33.°0
* 4 * -aim 4 1 360 0.

4 4 1413 37.200 A ¶4 I 415 36.600
4 ' 1430 -0.100 ¶ ¶ 430 *0.¶00

4 i432.0 4 ¶ I a33 7.300
4 ¶44 -0.010 16 ¶ 440 -0.010
4 "s45 0.07 A 16 I W4 0.086
' 4 ¶4950 5400 4 16 ¶ 430 60.000

4 IL ¶ 433 0.40 4 16 I a33 *0.20

S111 I SITE 2
A a 1 05 516Aoo 3 2 1 105 547.000

I- ¶10 aim0 3 2 1 Ila &.4W
I~I ¶15 7.90 5 2 1 ¶13 14.20
I ¶20 12.000 3 2 1 120 10.100
I ¶¶1 10.0 3 2 1 as3 3.100

4 a ¶ ¶30 6.60 5 2 ¶44 0.073
A a I 20172.1000
4 a ¶ 230 246.000 SITE 4
4 a ¶ 240 290.0010 5 IL 1 105 541.000
4L a ¶ 250 G.70 3 I 110 SAW0

4 a 1 2601Ls 3 I 115 ¶U.300
4 a 325 37A10 3 1 2 9.100
4 a 330 37.0001 3 OL I3 2.100
4 a ¶ 360 -04300 3 O 4 .054

a 1 413 33.200
4 a 430 -0.100 $178 a

49 a ¶ 40-.oi S I ¶10 8.000

a 1 430.032 5 I 113 14.100
a I 3 48.000 3 1 120 ¶0.000

4 a ¶ 5 -0.200 5 I 3 1.600
a ¶I4 0.043

A-15



COIUTN PnV STATION
NVIROUWNTAt PImTuZmIC PR0GW

LE WA7TA *jAIny DATA FO 1989
(

PtARAET1I

MI1H SltE CM(1l) =CZ)TE OATAM3)

T3LAMETET
IMtOI7 SITE QM1) CCE l2)

'i
.

I

*1;1

t1
i

:Ii

Xi

_ '.

_ t
_ IF

..
0,

SIT 13
5 13
5 13
5 13
5 13
5 13
5 t3

, 11! 16
5 16
5 16
5 16
5 16
5 16
5 14

SITE 2
6 2

6 2
4 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2

SITE 4
6 4

4
4
4

4 4
6 4
4 4
' 4
6 4
6 4
4 4
6 4
6 4

6 4

6 4
6 4
6 4
6 4417 4

6 8
6 J
6 8
6 86 5

I
I
I
I
I
I

I
I
I
I
I
I

¶

I
I
I
I
t
I
I
I
I
I
1
I
I
I
1
1
I
I
I

I
I
I
1
I
t
1
1
I
1
I
I
1
I
1
¶
I
I
1
1
1

I
I
I
I
1

IDS,

110115
120
435
"s

105
11O
1t5
120

'35
"5

105
110
115
120
121
130

205
230
240250
260325
350
360
415

30
435
440

*44
*5045,
tO5

105
110115

120
130
205
230
240
250

325

330360
415
40
45MO
us

450
455

105

110115
120
121

5n.000
573.0m

*.500
13.7010
11300
0.100

500.000
7.1100Z3.200
7.100

1360022.000
14.000

232.t000

0.7P0
23.000

0.200
84.000
eD.?

t.Qoo

e.WQ

532.000
26.40

*.ODO

7300
35.000

n3.20011.000

162300

350.000

290.000
47.000
Low

-e.200
29.000

0U.30

4.01

2.300
33.0079.900

G.M

22.500
100.000

541.000
8.600

14.400
10.700
2.500
0.067

6 8

6 e

6 e
4 e
6 J
4 8

6 e
6 J
6 e
6 8
* 8
4 e

6 8
4 8
4 8

6 J

6 8

A

6 e
* e

6 13

6 t
6 8-

* 8
4 8

* J

6 J
J J

6 36 t5

6 s

4 1
4 15

4 8
* U

4 U

6 1
4 . 1
4 U

a 8
6 83

6 U

6 n

13
4 13

613

2
2
3
I
23.1

2
23

2
3I

2
3
22
3.
¶

2'
3
1
2
3
¶
2
3
1
2
3
1
2
3
1
2
3.
I
2
5
I
2
3
I
2
3
I
2

130
130
130
225

205
205230
230
230
240
240
240
250
250
250
2u0
260
260
325

325

350

330
360
360
360
415
4`13415

300
430*30

£5
433
435
L44

440
"5

"S

4,45

450
*sa

US

USO

455

£35

105
115
120
121

130
130
130
205
205

250
230230
240
240
240
250
250

DATA(3)

7.400
11.00o0
11.000

IU.0oo

174.000
174.0o
254.000
257.000
300.0cc
300.000
280.000

0.1500.690
0.690
3.600

14.000

47.000
3.000

35.000
36.000
-0.200
-0.2m
31.600
32.900
33.s00

0.160
0.170

-0.100
3.600 f

4.80
2.6000.019
0.035
0.032
0.0es

o.os

"s.Doo
05.000

0."06
'a.ooo
OJPO1.200
1.200

500.000
4.000

23.0007.L00

86.700
14.00011.000
12.00

150.000
165.000
172.000
225.000
249.000
256.000
270.000
280.000
290.000

0.570
0.610

I

I
I

2
3
1
2
3
1
2
3
1
2
3
I
2
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"Th SITU CAACI)

CblITON VQW STATION
EKIRCA.NIAL WtN108IM0 PR"oev.
LA!! 1ATEP UJALII DATA FOR 119Is

PAAWYER
OEM2)

PARAqTIA
Cco1 2)DATAC3) 1"N Ilit OCwl) OATA(3)

6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 13
6 U3
6 13
6 13
6 13
6 1U
6 16
6 16
6 16

6 16

6 '1
6 13
6 16
6 16

4 16
6 16
6 16

6 -16
6 16
6 16
6 16
6 16
A 16

6 16

4 16

6 U6

6 16
6 16
7 12
7 26
6 16
4 16
6 16
6 16

SITE 2
J. 2
7 2

22

SITE

3
¶
2
3
¶
2
3
I
2
3
1
2
3
I
2
3
1
2
3
I
2
3
1
2
3
1
2
3
1
2
3
I
2
3

250
260
260
260
33

325
350
350
350
360
360
360
415
.15
415
£30
430
430
4L35
£35
'35

"s

uo

£4544o
450

430455
£55
'55

'55

0.740
12.000
8.300
8.600
a.ecooI48.000

".W1

28.000
33.00
35.W00

*0.2o0
-0.200
-0.200
27.100
30.800

3.300
-0.100
-0.100
0.240
4.100
3.600
2.600
0.062
0.032

e.0zT0.086

46.eco
o.4a0

1.1000

7.7000
23400

81.100

530.000

0.7000

26.000

-0.200
23.e00

120.000
0.906

20.100

38.400

26.7000

24.000

0.2w
12.t 0
o.Oe9

e.ut

34.000

26.7B0

2.t00

LOWt

7 &

7 4

Slit a
7 4
7

T
7 t
7 a
7 a

7 J
7 8

.7 U
7 13
7 l
7 13
7 13
7 3U

7 U
7 16
7 16
7 U
7 t6
7 1
7 U
7 167 14

SITE2

7 16
7 16

a 2
* 2
* 2

2* 2
* 2
* 2

* 2
S 2
S 2
a 2

X1 2

XtTE 4

J 4
StT J

a..

SITE a

8 tI

tl U
tl S

1 13
a 13

8 13

I 115
120
435
"5

1

1
2
¶
2

tt5
110
115
120
45
435
"s
"5

I
I
1
I
1
I

105
110
115
120
'5
"5

I
I
I
1
1
2
I
2

105
110
115
120

4.5

1
I
I
I
1

I
I
I
I
I
I
I
I

I
I
1
I

105
110
115
120
121
no305

230
240
250
260
325
350
360
415
430
435
UO
"S
450
'55

I
2
I
I
I
2
I
2
I
2
I
2

105
Ilas
110
110
lis
120
120
'3m

"s
"S

26.400
11.600
2.200
0.146

494.000
8.100

26.700
10.80
O.U4
0.870
0.045
0.06s

489.000
8.100

26.500
12.100
2.100
O.tCu

05.000
8.100

26.600
11.900
0.960
0.930
0.043
0.090

461.000

8.300
3.100

33.t00
29.600

*2W

0.960
O.Jt4

0.113

46.000
13.400

26.900
9.600
0.970
0.081

*7T.000
J.000

26.400
6.600
1.400
0.059

470.000
J.100

27.300
8.500
0.7T0

1
I
I
I
I
I

I
1
I
I
I
I

105
110
11
120
433

105
110

120
43
445

I
I
I
I
1
1

105
1la
115
120
as
"5 I

I
1
I
I

105
110
115
t20
43

1 105 478.000
1 110 8.200
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QCIVION PCM SIATIOi

twiVI AT I I 7AJAC PloG t
LA! at UAU ALIn ZAIA FM 19M

PAAE(2) (VATA(3)
XDwT SITE j.O) t=EA 2)

a 13

a 16
£ 16
* 16
5 1616
J 16
a 16

SITE 2
2

9 2
9 2
9 2
9 2
9 2
9 2

9 2
2

9 2
9 2
9 2

9 '

9l~ '

9 '

9 4

9 e

9 8
9 85

SIT a

9 u
9 13

SITE 16

.9 16

u 1
u t

9 ¶3

! .16
69 U6

10 2
10 2
10 .2

tO 2
10 2
10 2
lO 2
10 :2
10 2
10 2
10 2

I 1s

I
I
I

I
1

1
2
1
2
I
2
2
2

2

I
1
¶
1
1

I

I
I
1
I

I
I

1

1
1

1

2

105
tlO
115
120

U35
ets"s

105ltO

110
113115

120120
4ns
435
"5

110

"5

120
44s

U5
110
113

120
433

m

U3105
t10

113

120
433

443

10

115

120
4335

443

435.000

1.700
0.112

412.000

8.300
*.500

30.200
27.600
6.700
5.700
1.200

0.052o.ezo
0.070

M1.000

23.400d.100

0.960

0.059

8.600
24.100
T.OX

0.700

8.t9600.780

456.000
.8.00

8.400

8.0900.70"

*00.000
*92.000

25.0o0

70.5000

-9.0100

10
10
10
tO

10
10
10
10

la10

10
10

10
10
10
10
10
10 ;
tO10 z
10 2
10 2

10 2

i0 2

lO 2
10 2
10 .2
10 .2

8*1! 410 4
10 A10 .2

10~ 4
10 4
10 4
10 4
10 4
10 4

10 4
10 .4

10 4
10 .
10 4
10 4
la 4

10 4

1t 4

10 8a
to 8
10 4

10
10 J
10 J
tO J

10 8
10 8
10
10 8

2
2
2
2
2
2
2
2
2
2
2
2
2
2
I
2
2
t

2
1
2
I
2
I
2
I
2

2

2
1
2
1
2
I
2
I
2
1
2
I
2
1
2
I
2
21

2

1

I
I
I
I
I

I
I
I
1

. I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

130
205
205

230
230
240
240
zse250
260

325
330
330
360
360

415415
430
430

as

UO
430

U5
'33
'50
440

445

430
45S

105

110

t20

2t0
2t0

225
350
360

413430

.445
£30435

105

t10tt5

120
,211
100
240
250
260

325
330

DtA(UI

9.000
160.o0m
160.000
230.0o

233.000
240.000240.ooo

0.3700.'90

13.00013.000
Loecm

38=0
.U.WQ

X.004
34.000-0.400

-0.400293;o
30.300
-0.100
-0.100
t.lOO
0J20

-0.010
-0.010
0.061
0.072

40.000
7.1000
0.950
0J20

M.=
*.500

14.300
9.0iX

1.30

8.4400.227.000
240.000

14.000
'5T.aoo

37.000

-0.100

0.150-0.010
*.V7

&D.Wo
0.3m

415.000

16.600
9.100

5.100
160.000

230.000
230.00102s0.690

8.000
31.000
34.000

/

I
2
I
2
I
2
1
2
1
2
I

105
105
tlO
110
ttS

115120
120
12t
121
n30

A-18
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CLIION PKYI STA110I
ENVIROWNIAL NI1 1M POn
LAK WAATl LAQhLIT1 010 0 1 9I

1WTN SITE GCC1)

10 a
10 J
10 1
10 a
10 a
10 a
10 8

517E 13
10 13
10 13
10 13
10 13
10 13
10 13
l 13
10 13
10 13
10 13
10 13
10 13
10 13

.10 13
10 13
10 13
10 13
10 13
10 13
10 16
10 1U

tl7E 16
10 16
10 16
10 16
10 16
10 16
10 16
10 16
10 16
10 16
10 ¶6
10 ¶6
10 16
10 16
10 16
10 - 16
10 16
10 16
10 16
10 1S
10 16
10 U
10 16
10 16
10 16
10 16
10 16
10 16
10 16
10 t6
10 16
10 16
10 16
10 16
10 16
10 16
10 16

PAWET
CCE(2I

360
415
430
'35

£45
450
'55

105
l10

115
120
121
130
20
230
240
250
260
325
350
360
415
£30

£45
*50
'55

105
105
105
110
110
110
115
115
115
120
120

u0121
130
no
130
205
205
205
23o
230
2N0
240
240
240
250
2s0
250
260
260
260
325

325
350
350

VATAM3)

*0.400
30.400
*0.100
0.710

-0.010
o.070

42.000
0.J60

3.600
17.800
9.400

100.000
5 -W

160.000
226.000
240.000

0.300

*1.000
*O.000
-0.400
31.100
-0.100

1.o00
e.o01i
0.104

u.000
0.790

444.000
&U.080
U7.000

3.700
9.2oo
8.900

18.100
17.300
'16.8
10.9C
10.800
9.70

120.000
12.000
12.080
10.000

160.000
160.000
140.t00
236.000
2n8.000
2s6.oo
250.000
250.000
260.000

0.uo
0.r0
0.670

22.000
23.OW
22.Wo
38.000
79.000
3a.0oo
34.000
3.000

M*I slT &MC1)

10 16 3
l 16 1
10 16 2
10 ¶6 3
10 16 1
10 16 2
10 16 3
10 16 1
10 16 2
10 16 3
10 16 1
10 16 2
10 16 3
10 16 1
1a 16 2
10 16 3
10 16 1
l 16 2
10 16 3
10 U 1
10 16 2
10 16 3
10 16 1
10 16 2
10 16 3

SITE 2
11 2 1
11 2 2
1 2 1

11 2 2
11 2 1
11 2 2
11 2 3
11 2 1
1 2 2
11 2 1
11 2 2
11 2 1
11 2 2
11 2 1
11 2 2
11 2 ¶

sl 2 2

11 2 2
11 2 1
11 2 2
11 2 1

2 2

11 2 1
1 2 2

11 2 1
11 2 2
11 2 1

11 2 2
2 1

11 2 2
11 2 1
11 2 2
11 2 1
11 2 2
11 2 1
11 2 2
11 2 1
11 2 2

360
360
30.
£15
415
415
£30
UO
£30

£-35
£35
435

440
AS0

440
'455
'455

45

£5
£50

£55
455

£55

105
105
110
110
113
115
115
120
120

no
no
205

240

250
250
260

* 260
325

350
350
360
360

415
430
430

£4us
440

£45
£50
450
355

435

Aum"Y 'Y

34.000
*0.400
*0300
3.700

31.a00
31.300
31.400

0.1O0
.0.100
*0.100
0.630
0.630
0.720
0.011

*0.010
.0.010
0.121
0.134
0.111

40.OW

42.000
1.000
0.180
1.200

so;.wo
505.000

8.300
8.300

20.300
17.00
16.400
8.100
3.400
7.240

10.00
162.000
162.000
240.000
238.000

270.000
0.710
0.700

11.0010

19.000
40.000
34.eo
33.000
-0.100
*0.100
30.800
30.600
0.130
0.110
0.610
0.640
0.0120
0.018
0.073

40.000
41.000
0.940
0.810

A-l9



C IkT( MAPGRSt SATIloN
ELAIKE WATER AITOlnTG TR IMLA'3 YATEI UAITT CAT1 rc 19t9

(NTN SITE PA1) XP Et2
GW ) E(2)

Ii SIT! 1.
11 1.
11 4
11 4
11 A
11 4
11 4
11 4
11 4
11 &
11 4
11 4
11 A
11 4
11 4
11 4
II 4
11 4
II 4
11 4
11 4

I
I
I
I
I
I
I
I
II

I
I
I
II
II
I
I
I

105
110
115
120
130
205
230
240
250
260
325
350
360
415
"0
4'3
40
443
*50
43,

VATA(3)

8.400
11.200
10.100
8.400

160.000
2ts.000
260.000

C.660
La.wo

33.000
33.000

-0.30031.000
-0.110
0.30

-0.011
0.064

40.00
0.830

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
II
11
II

PARAJETUWTN SITE EAD1) PCZE )

16
16
16
16
16
16
16
16
16
16
16
16
16
It
16
16
16
16

I

I
I
I
I
I
1

I
I
I

I
II
1
I

115
120
130
205
2no
240
250
260
3S5
350
360
415
40
435
440
"5
*50
455

DATAd3)

13.000

10.800

2ZD.000
230.ooo

5.00o

15.000IS.000

3a.ooo-0.100

31.400
*0.100
0.330
0.010
O.OtO

0.08843.000
0.580

SiTE U
11
11
11
11

*11
lt
lt
lt
11
11
11
11

11
11
11
11
11

11

11 1
tl 1
lt 1

11 1
11 t'
11 i:
11 t]
11 U~

11 tX
11 1U
11 13
11 U3
11 U3
11 13

SITE 16
tl 16

11 S1

a
a
a
3
a
a
a
a
a
aa
a
U
a
a
a
a
a
a
a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I

I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
1
I
I
I

105
110
115
120

*130
205230
240
250
260
325
350
360
415
A30
43
44O
45
50

*55

105

110115
120
no0
201
230
240
250
2M0
325
350
360
415
430

45
440
445450
455

5C2.000
:.400
11.600
10.100
6.600

160.DOO

260.000
e.700
5.000

' .000

0.700

40.0110.054.

501.000

.900

64.001
14.B000
27.000

0.730
2.LOW

36.000
S.DOO0
O.100

31.100
-4.100
0A70

0.010
0.062

39.55

O.OtO

/

3
3
3
3
3
3
3
3
S

I

Sl
U
Is

I IDS 4999.001 105 *.800

A-20



CLlOlUn KJEI STATIZO
9MV10WIUETAL IO(IORIMCG P3RO
LUE YPTEI WUITY OAtA FO 1990

(T ST 
SITE 0S(I1) =Et2) DATAC3)

4 a 1 240 300.o,SITE 2 
. 3 2 240 310.000* 2 

2 
205 52900 o s J 2 0 55.57003' 2 1 110 8300 A 2 250 0.8304 2 1 11S 12.9°0 1 

2 250 C.=zo4 2 1 120 2250 
0.D10

£ 2 1 1t21 11. 4 2 z20 14.0002 10.00 
a 2 260 12.000

A L I 
S-° 11QO A a 3 260 11.000A 2 1 230 270.900 i. a 1 325 37.100A 2 1 240 320.000 a 2 325 35.000

* t 5B°04 t 1 
tre 

0 
eoo

2 1 250 -. "'0 4 a 3 325 54.0s4 321T' 6.00 4 a 1 350 31.100A 2 1 350 3IO a 2 350 so.00oA 2 1 350 3.00 a 3 30 23.004 2 1 360 -0.001 4 8 1360 -0.001m 1 29.000 4 a 2 360 -0.001AM2 t nm 4 5 3 360 -0.0014 2 1 
1. 8 1 415 23.000| 4 1 

2415 28.0_m4 2 1 7s.10 M *a 3 415 27.0004 2 1 450 A1LM0 a 1 3 -0.I00A 2 1 4.55 2.800 .a 2 430 0.13

4 a 3 430 0.14aST 4 4 1 105 514.000 I A"5 6.1i 110 
28.80010£ 4 1 115 1004 1 3 435 6.004 8 U1M440 

-0.010
121-224102-0.010

4 a 3 440 0.020a ¶ 4 0.1604 1 DO3 250.000 4 4 .16240 310.000 A a 3 44 009204. a I 450 38.500uo 2.W4 a 2 140 36.6004 z5.0 
a 3 450 36a303 9.m4 a t 433 3.6004 630 -. l4 I 2 455 38004 15MW4 
a 3 455 46.0004 4 1 430 -. 100SITE U34 n5104 

13 1 105 550.004 
A I " 

110 
a9.000

4 sMI4 
13 1 115 1A.60045zm4 13 1 1In 114.100

A 13 1 121 139.0%)
4 3 ¶ 13 . 11.000ST 0 3004 13 1 205 186.000A4 

U3 * 230 266.0005 0 4.M4 13 1 240 30.0003 c s~a4 U3 ¶ 250 1.30I 1 .o4 UVI 260 23.000
4. U 1Aw A 6 .0004. 13 1 350 30.000I1 
4 13 1 360 .0.0012 1 I. 13 ¶ .415 28.000a 1 0004 13 ¶ 430 -0.1004 2 4204 13 1 M3 5400a 2 10 1. 4 13 ¶ 44 -0.01010 1.m4 13 1 445 C.129 2 w4 U3 ¶ 430 38300a 2 in0 7.00 13U 1 ASS 2.9004 3 130 7.200s i4 II 1 205 196.000 

667r 14 8 2 205 180.0m 4 14 1 11 1304 s 3 230 120.000 4 16 1 115 15.0004 1 230 2h6.C0 A 16 ¶ 120 12.4004 8 3 1.0 4 14 1 121 124.10004 a 3 230 266.000

A-21



CL wtZM POEI S1ATAIO

LA MATEA OInATT OATA frt 1990

"ITU SITE CA0(13 tCM21 CATAC3) 
MTK SITE GOlC) =tC23 DATA(3)

A 16 7 130 21.000 
5 13 1 120 1.600

4 16 1 2V5 216.000 
5 13 2 t2z o.6

4 16 1 230 333.000 
5 13 3 t20 7.0

A 16 1 20 370.000 
5 13 1 '33 6.100

A 16 1 230 1.200 
5 13 2 Q5 6.600

4 16 1 25 3,.ooo s5 13 3 6U800

4 16 I 325 72.0W 
5 13 1 Us5 O.D

4 16 1 350 36.000 
5 13 2 "s0.060

4 16 1 360 -0.001 
S 13 3 5 0

* 16 -t 430 0.160 SITE 16

1 * 6 t as 7.6005 
16 1 105 705a.O

4 16 1 *430 '0°0 
5 16 t t 1 9 DW

4 16 1 435 26W00 
5 16 1 120 S.500

t6 

5 1 1 15 
13.000

SIT6E1 

0.080

5 2 1 105 571.000 SITE 2

5 2 2 1t5 5c2.000 
2 1 105 541.000

5 2 Il 10 
4 2 2 105 539.000

5 2 110 J.200 
6 2 1 110 J.3C0

5 2 1 ttS 26.2D0 
6 2 2 110 S.AWl

5 2 2 it5 25.J0 
6 2 1 t1S 32.200

5 2 7 120 8.900 
6 2 2 i 27.000

t 2 2 120 
6OO 2 1 120 7.400

5 2 1 An3 6.400 
6 2 2 12 5.700

5 2. 2 43S *.900 
6 2 1 433 6.100

5 2 I w5 0i0 
4 * 2 1 Ut e.070

t 2 2 *45 0.090 
6 2 2 445 0.100

SITE * 
SITE. 4

5 * 1 105 543.100 
I 105 51t.000

5 Il .0A 
4 2 115 24.900S 4 T 15 WOOD 

6 J 4 3 105 54.000

5 4 120 

1W 
*a 4 1 lie .100

5 A 2 A105 6.00 
* 4 2 lt *.0

4 t *5 e.teD * 4 3 110 Cm

5 1 3 15 M.o 
6 * 2 120 10.0

a5 1 110 3.00 d 4. . * * 3 120 1.000

5 a 2 110 7.000 
6 4 1 43 1.100

5 a1 3 110 3".000 
6 4 2 in5 50400

* a 1 115 Ll30 
6 4 3 in3 6.000

5 a 2 115 ia.90 6 4 t &U o.070

5 a8 3 113 Liazo 
6 4. 2 445 5.040

,5 4 1 120 3.100 
4 4 3 4 0.050

5 * 2 120
S a 2 120 uo 

a*m a

5 a 1 4I5 7J0 
6 J 1 15 530.000

5 8 2 Am5 SA. M 
110 Lno

5 8 3 43 5.00 
6 * 1 115 25.600

5 8 "s C.N A a1 I 1t20 12.000

a 2 45 LOW8 
6A a 1 43 .300

5 * 3 L445 0o 
6 a t US S.0

SITE ns 

SnE U

5 15 1 105 53.000 
6 13 1 105 5MOOD

5 13 2 105 56.000 
6 13 2 103 5531.00

5 13 3 105 562.000 
6A 1 3 105 361.000

5 13 1 110 1.100 
6 1 I 110 8.400

S U 2 l10 1.100 
6 13 2 ¶lao 8m

5 13 3 110 L.00 
6 13 3 110 ?AM0

5 13 1 115 20.70 
6 1 1 1 115 28.400

5 13 2 11s 19400 
6 13 2 113 28.200

5 13 3 115 18.400 
6 13 3 115 23.30

A-22



2 -

Comm~t 303 ITATICM
twvtlcmkTAL WNITONIb6 b0"M-
Lin AMR bilITT AUo Pi 10

PARA*ETER
CODEC2Z

PFAAICTEX
tEC2)WW7N SITE CXAD(7) DAUM3) r"l 211` VWI) VATA(3)

[I1:

0*

6 13
6 13
6 13
6 13
6 13
6 13
6 U
6 13
6 13

4 16
6 16
6 16
6 16
6 16
6 ,16
6 16
6 16
6 16
6 16
6 16
6 16

SIlT 2
7 2
7 2
7 2
7 2

*7 27 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 2
7 27 2

Unl 4

7 4
7 '
7 '
7 '
7 '
7 '
7 '
7 '
7 4
7 4
7 '
7 '
7 4

7 '
7 4

. 7 4
7 4
7 4
7 4

1
2

2
2
1
2

2

2

105
105
110
110
115
115
120
120

3
433
"4
445

I
2
3
I
2
3
¶
2
3

i

i

t

120
120
120
Cs
435
433
"5
U5
"S

105
110
115
120
121
30

205
250
240
250
260
321
350
360
415
450

5
440
445
450
*55

105
105
110
110
115
115
120
120
121
130
730
2C5
2Q5
20
Z0
240
240
250
250
260
260

10.400
6.400
4.300

6.600
6.400
0.0700.tU7O
O.t70e.e40

551.eoo

7.900
25.700
24.200
8.200
7.200
9.200
10.000
0.130
0.140

542.000
8.400

26.000
10.400

130.000
9.400

160.000
22.000
290.00

1.010
14.000
49.0W
30.000
.0.001

24.000
.0.400
5.500
0.013

32.000
3.200

507.000

25.7000
2?.30025.700

124.30009.54D
5.40

120.000

17.000
246.000160.000

1T6.000
246.0W0
260.000
260.900
290.000

0.900

20.000

7 4

7
7 4
7 £
7 4
7 4

7 4

7 4

7 4

7 4

7 4
7 4

7 '
7 4

7 4
7 a
7 4
7 J
7 J
7 4

7 a

T a
7 a

7 s

7 1
7 3
7 3

7 U
7 3

7 73

7 63
7 13
7 18
7 13
7 8
7 13
7 83

7 3

U7 13
7 U
7 U

7 U
7 t

13

7 13
7 U
7 13

7IT 13
7 167 U3

S7t 13
7 13

I
2
1
2
1
2
I
2
I
2
1
2
1
2
1
2
¶
2
1
2

105
110
115
120
121
130

no
240
2s0
260
325
350
360ISS
40

440
4z5
450
*453

05S

1Q0
115
120
121

205
210
20

210

325
SSO
360
413

430
435
440
'45

130

433

325
325
350
330
360

.360
415
415
430
430
435
435
440
440
45"S

*So
'so
45S

*5S

45.000
*9.000
30.000
29.000
-0.001
.0.001

25.000
24.0W
-0.400
-0.400
5.100
5.200
0.015
.0.010
0.062
0.079

31.000
31.0Q0
1.600
4.100

S33.000
8.200

25.300
9.300

115.000
2.800

160.00
21.5.000
279.000

0.900

*0.000
30.000
-0.001
25.000
-0.4m
5.100

-0.010
0.01.5

34.000
5lmw
1.500

318.000
.2.200
26.100
11.800
3.400

16.000
250.000
290.000

10.000

10.000
31.000
-0.001
25.100
-0.400
Sam0

-0.010
0.140

32.0oo
1.800

1 105 563.000

A-23



I'

tSVI 1M1N7 IM StAl1CN
E CVIRll EXTAL tlzl"Ctz pJt2m
LAZE WATEX UJALITY DATA FR 19

(
PAXAMEU

"tM SITE tlo) =E(2)

7
7
7
7
7
7
7
7
7
7
71
71
7
7
7
71
7
7
7
7
7
7
7

7
7
7
7

71
7

7
7
7IE
7
7
7
7
a
7

aa
a
a

aa
aS

a
a8

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
t6
16
16
16
16
16
16
16
16
16
Id
I4
16
16

4

16
16

2
2
2
2
2
2
2
2
2
2
2

4L
4

4
4
4
4
4
4
4
4.

2

2
I
2
1
2
1

2
1
2
I
2
¶
2
1
2
1
2
¶
2
I
2
I
2
I
2
I
2
1

I
2
I
2
1
2

105
110
110
115
115
120
120
121
130
130
205
205
230
230
240
240
250
2S0
260
240
325
3z5
350
350
360
360
415
*15
430
tu

*35

445
440

445
"5
430
430
455

105
105
110
110
1t5
115
120
120
435
45
4U5

105

105
110
110
115
115
120
120
'33
45
"5
US3

DAlA(3)

487.000
8.300
7.600

24.900
23.100
10200
4.7D0

124.000
10.000
2A.Wo

172.000
160.000
276.000
234.000
30.0002^D.W
260.30w

l1.000
24.000
2.000
45.000
31.000
23.000
-0.001
-0.001
24.000
18.000
-0.400

-4.400

5.6006.2W

0.09I
0.120
0.190C.tm

32.000
26.00

8.000

A.2&
7.7B0

33.100
459.00
4.300
3.200

Q.079
0.095
es.oss

464.0w
a.400
8.000

21.100
2r.200
11.200
6.100
3.400
2.700
O.073
0.110

PAUJATZX
)MTN SITE CkAD(l) =1(2)

SITE a

a aa a
a a

*8 a

SITE 13
a 13

a U
a t3
* U
* 13a 13
1 13
8 13
A 13
a 13
a 13
8 13

SITE 16
a 16
8 16

a Id
a 16
a 16
a 16

* U
a 14
* U
8 16
* 14
a 16* 16
a 16
a 1d

I
1

I
I
I

¶
2
1
2
I
2
1
7

2

2

I
2
3
I
2
3
¶
2
3
I
2
3
I
2
3
1

10S
t10
115
120
435
US

105
tws
110
110
115
115
120
120

4U5
"S5

105
105
110
110
110
113
115
113
120

1204m
120
435
433

433
105
105
1C5110
110
115
115t20
1t0
*354S5

4U5

1Q5
110
115
120
*45

10S
110
115
120

oATAC3)

451.0008.5.0027.500
10.400

3.0000.062

446.000
479.000

8.400
7.500

29.500
26.900
11.100
-1.000
3.000
3.400

0.072
0.073

455.000
470.000

C200
7.900
7.400

29.500
2.200
27300

8.000
4.1002.700
2.400
3.500

t.7000.210
0.1VA

470.000
470.000

475.0W
8.400

24.200

4.500

1.700

0.006
0.00?

L".000
8.000

22.4.0

2.000

470.000
3.000

22.200
7.400

I
2
1
2
I
2
I
2
I
2
I
2

SITE 2
I 2 1
Y 2 1

9 2 2
9 2 1
9 2 2
* 2 1
9 2 ''2
9 2 1
9 2 2
* 2 1

I 2 29 * 2 1
9 2 2

SITE 4

9 4 1
9 4 1
9 4 1
9 4 19 ' I

SITE a
I 1 1
9 J 1
9 3 1
9 a 1

1
2
I
2
I
2
I
2
I
2
I
2

A-24



CuLlINN "Al STaTI
E[MV3RUMNVTAL dIT10ING MORAN
LAM MAIZE MULITY DATA PO* 1MO

.0

PAR.tTEM
CE(2)"MTN SITE ttfl)

9 1
9 8

S 9tE 13
9 13
9 13
9 13
9 13
9 13
9 13

SllE 16
9 16
9 16
9 16
9 16
9 16
9 16

SITE 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 .2
10 2
10 2
10 2
10 2
1o 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2

I as5
1 45

I
I
I
I
I
I

105
110
115
120
£35
"s

I
I
I
1
I
I

105
110
115
120
£35
uS5

105
105
110
110
s15

115
120
120
121
130
130
205
205
210
2W0
240
240
250
250
260
260
325
325
350
350
360
360
I15

415
£30
£30
£5
£5
"a
uo
us
"s
450
£50
£55
£55

DAtAM3)

1.700
0.077

468.000
1.300

23.400
7.500
1.800
o.0O8

461.000
8.100

20.Z00

1.400
0.120

473.00
7.600

20.000
16.100
7.900
7.600

14.000
47.000

156.000
162.000

216.000
290.000
290.000

0.6.50
0.72011.n

U.OOO0
11.000
41.000

2U.000
27.600
40.001
.0.001
26.000
26.000

0.210
0.2S0
2.100
3.300
OWo.e~o
0.120
0.1VA

37.000
38.000

5.200

4157.000
7.700

15.500
7.700

79.0010
9.300

10 A
10 4
10 s
10 4
10 4
10 s
10 4
10 4
10 £
10 £
10 £
10 4
10 £
10 £
10 4

SITE I
10 S
10 a
10 5
10 a
10 a
10 l
10 £
10 8
10 l
10 a
10 a
10 a
10 l
10 1
10 I
10 3
10 a
10 a
10 a
10 I
10 a

SITE 13
10 13
10 13
10 13
10 13
10 13
10 13
10 13
10 13
10 13
10 S
10 U
10 13
10 13
10 .13
10 13
10 13
l0 13
10 13
10 13
10 13
10 13

SITE U
10 16
10 16
10 16
10 16
10 16
10 16

"tll 117 MU0

I
I
I
I
I
1
I
1
I
1
I
I
I
I
1

1
I
I
I
I*
I
1
1
1
I
1
1
1
I
1
I
I
I
I
I
1

I
1
1
1
I
I
I
1
I*
1
I
1
I
I
I
1
1
1
I
I
I

I
1
I
I
I
I

"5
450
455

105
110
115
120
121
130
205
230
240
250
260
325
350
360
*15
£30
£35440
'£5
£50
USS

105
110
115
120
121
130
205
230
240
250
260

350
360
415
a30
'35
"0
"5
450
*55

456.000
7.800

16.W0
7.500

79.000
5.100

141.000
22Z.000
260.000

0.510

36.000
30.00
-0.001
26.000
0.170

0.07!
35.000
2.200

6.000

17.600
7.600
12.000

144.000
218.000
250.000

13.000
35.ooo
29.000
-0.001
27.000
0.110

0.0£
34.000
2.200

504.0W0
7.400

122W
8.000

76.000
34.000

2.600

SIT! 4
10
10
10
10
10
10

£9
£.
£
4.
A
A

I

I
I

105
110
115
120
121
130

105
110
115
120
121
130
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c.incab Pa.ga suA7Im
E!1R0OWUMAL tf l~ic l% PI1
LAX VAIEI CAU DcAtA F 1990

MtH SITE CU0CO) PEC72)

10 16
t0 16
10 16
10 16
la 16
10 1U
10 16
10 16

l0 16
to 16
10 16
10 U
l0 16
10 1

SITE 2
tt 2

11 2

t1 2
t1 2
1 - 2

11 2
11 2
11 2
11 2
11 2
11 2
11 211 2
II 2
11 2
11 2
1 2

it 211 2

it

SET 4
t1 Z
11 4*

11 4
11 4
11 4

11 4
11 4

11 4

11 4
11 4

11 4

tt 4
11 4
t1 4

SET!t 6

It 8
11 8
11 3
11 t
11 5

I

I
I
I
I
7.
I
I
I
I
I
I
I

I

I
I
I

I

I
I
I
I
I
I
I
I
I
I
I
I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

205
230
240
250
260

330
360
415
430

'50

445
£55

105
110
115
120

205
30

240
230
260
325
3m0
3Y0
415

430

4SS

'55

105
110
113
no
12m

130
20.5
2Z0

2402SD
280
323
330
360
*15

430

'54m0"S
Us
4s0

105

120

m
150
2CS

VATA(3)

168.000
2M.=o
320.000

130042.000
.U.000
25.000
-3.001
26.001

G.000
0.4o0
0.160
O.no

29.0m
¶0.000

FITW SITE U0(1) ZA t2)

58.000
5.100
5.500

12.00
109.to

5.00
291.000
a.ooo

0.740
10.000

40.00
40.00127.000
0.130
5.500

.0.010

534.000

U.00S.9OO

196,@00

11.000

3.900

42.010
a"o

0.100

42.000
0.9001

11 8
11 o
11 8

11 a

1t 8
* 11 8
11 a

I? 1311 8
11 J

It! 13

11 3

17 13
II 13
11 3
11 13

11 13
11 13
11 13
11 13

II 13

11 13
11 13
1 6 1

1 1 i

11 13

ll 13
11 U

11 U
11 U

11 13

tt U
tX U
tX U

II 16

11 U

Ii 16

11 U

ttE U

11 16
11 16

tt 16

tt U4

t1 16
11 t4
11 14

11 16
11 14

11 t6
11 t6

1
I

I
I
I*
I
I

I

I

1
1
I
1

1
1

1
I
1
1
I
I
I
I
I
I
I

1
1
¶

1
I
1
I

1
I

1
I

I
I
I

250
240
250
260
325
330
360

'Is430

4'S440
US

430

105
110
113
120
121
USO
2_

240
230

Z60325
350

360
415430
4'3

440
"S
ts455

105110

11S

130

Hwo

250
830260
325
330
360415
430
435
"0
U4

4W0
4S

99.000
8.000
9.100

11400
102.000

0

301.000
0.740

12.000

4.000

26.000
-O.100
2.900

60.000

274.000

t.tDO

372.900

Im.000

00.000

042

-0.000

-0.100

2.900
0.016

SLOW-. 100

I
I
I
1
I
1
I

7.J00
9.700

11.000

96.000
3".90
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* c9

.1
4

I

i

I

II

r
II

i

i

I

F,

PARAJMTE

"rTX S7T! RADOC) ECCf2)

CIITOt POLU STATION

E rNIVENTAL ITO1INC pIna:
LAU WATER WA ITT DTA NM 199

PAAA"CJET
"MTN SiT! OJICI) =E(2) DATA(3)

DATAMS

4
4

4

4
4
4

a
4

£

.A
£

4

4'
A

4'

4.'

4'
4

£
A'

10

Ila110

110

113
IlS
120

120

130
20c

2c0
210
200
2'0

200
2s0
2s0

30

330
350

136
£360

*ts
40

4d0
"a
"S"s5

10

us

se
.55

*55

Ila

113
120
U12

5z9.eooo
MCI545.0000
7.110010
8.0000

2Z.7WO

79.1000

8.70010
8.7~

101.2000
4.7000
4.9000

179.0000

2".0000

3Z0.O000
300.00010

G4."

0.5400

18.0000
21.800
2t.a5L00

32.00010
31.0000

-4.0010

Z3.400

-4.1o00
4.1000

0.0110
6.019

G.c-

33.0000I.6o

1.440

512.0000

Ilt=
11020

4
4'
4
4
4

IL

4
4'
4
4
4

4

4
IL

4
A

4
£
£
4
4
4
A

SIT[ 8
4 a
4 a

A a
a a
A 8
a a

& a
4 a
4 8
4 a
4 a

4 a

4 8

A a
4 8
4 a

4' 8
.4 8
4 I

I
I
I
I
I
I
I
I

I

I1

I
I
I

.1

I

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I~

130
205
210
240
200
260
325
350
360
415
430
433

"as

*ts

455

110
120
121
350sos
20

250
240
230

30

4U5

433448
45

435

10110

121
tmt

20s
300

L.1cc0

173.0000
248.0000
300.0000

0.4700
16.00100
57.0000
30.0000
-4.0010
25.00

20.1000

3.110010
-0.0100

I.=

314.0000
7.9000

U.9000

15.90100
10.90010

176.0000
240.W0

210.0000

1s.000053.t

-0.80100
t$,0"a

25.5000
-e.tioo

3.90010
.0.9100
G.omt

36.0000

530.0000

17.0000

tm.20

5.5000
180.0000
246.0000

SITE 4
4 4

' 4
4 4
4' 4
A 4'

SITE 13
4 t3 1

4 t3 1
4 ' t ?
4 t3 1
4 13 ,*

*4 35 I

a t3 1

* tJ *
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C_.t~ltg Pox STATIot
_NVINOJjA PITORINC G 0=AN

LAK UIE 1Utt QUALi DATA FO 1991

FAAEWD 
PARAJTV

VWTN 21tt GRADj =f( a) SATAG) wel sin cwOC) CZt2) OAT*0)

. 1 310.000 n 
I 4its 2*joo000

* tt 1 2)0 e.noo U Z *5 ZL.7000

* 13 1 *40 t1.0000 * 6 3 415 32. eoo

4 13 1 ma 4 t1 1 U 1 430

* 13 1 330 3t.00010 a 2 134 -40o*xo

£ 13 1 30 -0.00,10, A 3 c U4.t30

. 13 U 415 24AOO * io I AMo

* tS I 4AM .e.¶oo 4 2 *Z5 *.

13 1 AMi 56O00 4 u 3 433Q

* U I "a 0.0180 4 1 I -o.o1to

13 1 MS e.oseo A tw 2 Mo -0.0100

13 1 so0 34.0000 4 IS 3 MA -0.01

A 13 1 433 1.7410 4 U I s e.erro

SITE U 
A 4 3 3 0.11o

* t 1 103 *10.0000 A t 1 450 Lk.Ot

* tIl t.9A"0 
4 t 2 "a <.tX0

* SIs 13t .0010 4 u 3 40 43.0000

*U t 120 11.000 
16 1 45 044

* 16 1 t2 1 1 t 2 .7 w 1 0 4 t6 2 6 3 3 5 3 8 4

* t 3 121 10t.0000

4 U 1 SJ= .am 2

* U 2 7.NW00 5 2 I 1 43'.0000

1 U 3 15 * .4cu m I 2 2 10 43 .0000

* I 285 209.0000 3 2 1 11 O 7.4000

* t 2 217.0000 2 
2 2 10 740

4 1 3 3024.0 0 5 2 11t 30.0000

4 t 1 2X 238AC000 5 2 11 t 21.00

* t 2 20 300.0000 S 2 1t

1 16 3 0 3m 5 a2 2 1. 50

* U *1 4 370.0200 5 2 1 B5 *.tOO

* t 2 WA 3300 5 2 a 3 2 2 4.0000

4 1 3 2a 0 90.000 5 2 I Ms L tJCa

. I a2i O J m0 0 3 2 2 M' @ 4. 00

4 1 2 So "

4 U 3 vil t *Im 4

4 1 1 a 26.00001 5 4 1 1105 46.0M00

* U 2 260 2.0000 5 A 12 5 4a.0000

* 1U 260 52.am 5 
t.0003

* 1 1 32 70.0000 5 * 1 1 C 8.1000

* 16 2 73.0000 5 5 
2 Ila 7.00

£ U 3 321 7*.00 5 4 3 I1a 73J0

* 1 4 1 3 I0 33.a0 5 4 1 ItU 2 D e

* U 2 3 30 33.0000 5 4 2 t1s 2213

& 1 3 350 36.00 5 4 3 1t1 iS&M

4 1 1 360 .- lima0 5 4 1 t1 11.7tt

4 t 3 3o0 -0.0010 
S 4 2 12 8.O1Q

4 t 3 3 S0 -0.0010 3 A 3. tZO 6.7OO

0AA28



S CL~IumN PO" STATIOI
EIR*SRM7L TDIJ.TI5C POGC3M

Lai uTni .WIAT DATA AX 191

PAXANEW PARJETU

=1(2)"MTN SIT Cta(l) OATAO) Mau SITE Gm(l) tATAC3)

S
5
5
5
5
S

SITE a
S
S
5
5
5
5
5
5
3
5
5

. 5
5
S
S
S
S
S

L

4
A

a
a
a
a
a
a
a
II
a
a
I
I
a
a
a
a
a

1
2

3

2
3

CZ
'5M
'35
us
"s
"5

I
2
3
1
2
3
1
2
3
S
2
3
I
2
3
I
2
3

105
te5
105
110
l10

110
115

t15
115
T20
120

"55

'455Wm
Wn

Wm

5.3000

5.1o

06.0000

496.000
510.000

ZZ=
7.00

35.4000

U.e200

7.30006.20
1.900

.6000
05.00

"6.02
7.4000

20.2=0

6.7=0

e."
4.300

6.1100

S
5
S
5
5
S
5
5
S
S
5

16
16
16
16
16
16
16
16
16
16
16

2
I
2
I
2
I
2
1

2
I
2

.
SITE t3

5 13
* 13
5 15
5 15

_ 5 15
5 15
5 ts
5 15
5 TT
5 15
S la

. 5 15
5 15
5 1t
5 15
5 1t
5 1t
5 U

t

2
3
1
2
3
1
2

f3
1
2
3
I
2
3
¶
2
3

10t5
1e5
1O5

110tlO
Ito
*tO

*t5
115

120
t20
'5

'5
£5

ms

"S
Ms

2111 2
6 2 1
� 2 2
4 2 3
� 2 1
6 2 2
6 2 3
6 2 1
� 2 2
6 2 3
6 2 1
6 2 2
6 2 3

6 2 1
*6 2 5

6 2 2
6�2 3
6 2 1
6 2 2

4 2 3
6 2 1
6 2 2
� 2 3
6 2 1

� 2 2
6 2 .3
4.2 1
6 2 2
6 2 3
6 2 1
� 2 2
6 2 3
6 2 1
6 2 2
6 2 3

4 2 1
� 2 2

105
110
110
115
115
120
120
45
'5im

MCS

105
105

110
110

110
115

113

120

Ul1
130

zm

150

tt5

20

20

350

250
250
240
240

350

260

#O

250
20

325

330
330

454.0000

70
7.0000

19.00
18.300

5.7o0
7.4000

7.0
0.2100

0.zsoo

518.0=
Wi.om507.0000

7.mo0
7.xx=

&.2

31.600
29.7=0

U.OwoO

t13.eooO

2 6.e400
14.t000
15.0000

IW.lOO

226.000

21I.0

fl4.0000
tt4.0000

243.0o00

3".e =
55.10000
6.7400

6.230.

33.0000

11.0000
25.000

SIT! 16

5 16 t105 ,W3.=
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0

0

*wzMrAL MWIxcM rt~~m

LAKE 14&m JALJTy DATA FM ¶991
(

waU SIR WcmI)
PAIAMCM 

PMAVJ Rrf

34760)AU "TH SI'TE QW =C23 P41AO3)

A
4

6

6

4
4
6
4
4

6
A
4
4

6

4

2
2
2
I
2
2
2
2
2
2
2
2
2
2
2
3
2
2
3
2
2

1
2
3
¶
2
3
I
2
3
1
2
I
2
3
¶
2
¶
2
¶
2
3

360
360
340

'Is

00
400

433
433
"o
444
"a

ao

"S

45D
43
U5430

U5433

-4.0000

21.200

21.0
4.1.000

0.1000

6.2000
eALw

30.0
4.0"

I.?

31.W0
4.3500
4.,100
L300

WE7 A
A'-.4
A '
' 4

' 4*,
4 4
6 4,
A '
6 4
6 4
6 A
6 4
' '
6 4
4 A
6 4
6 4
6 a
6 4
6 . 4

4 A
6 4
6 A
6 A,

A

6

6

4

6

4

6

6
6
6
6

6
6

4
6
6
d

6

6

6
6

A
6
6
6
A
6
6
6
a
6
6
4
6

8 2
8 3

aJ 2
* 3

1 2
* 3
a I
1 2
a 3
8 I
a I
a 2
* t
8 1
J 2
a 3
a I
a 2
a 3
* I
J 2

J I
J 2

, 3
J I

8 2
a t
a I
a 2
a 3
a I
8 2
a 3
a I
a 2
a.--j
a I
a 2
a z
a I
I 2
a 3
a I

I
I
I
I
I
I.
I
I
I
I
I
I
I
3
1
1
¶
I
I
I
3
I
I

ttct50

Ila
113

330
350

2250
360

03

443
443

430

433

481.00

25.9=
T."m

1J0Q00
162.X000

8m.0m

=.a

30.0m

26.0=

20.6m0

*G."m
6.8144
0.730
0.067

32.0m
SAM

103
105
110
110
110
1n5
t11

t2Z
120
120
12t

130

2Ia
203

200

1200

201
130
"a

30250

am

260
2wt

250

233

uo

330

320
360

320
YO
30

4t5
415
4T5
AtAM:

430
as

433
"a

487.0=0

7.&M
7.1000

la.t=O

.20000tsow

1.0000

lo.mwc
75.0t0
Q.4000

132.c00o

220.0

260.000

2O.M270xo

e.noo

14.0000

49.00MM
32Jw.
26.0
26.sm7.Z000
-8.0003
-0.000s

21.3ow
21.=4.J1000

24.1000
G.M00

4.10

.4.9000

./

sit! a
* a

A

6

a 2
A 3
a I

I us 472.e0
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3
C2IX? P41 87ATUMt

fovloowaL z. PITo21@4B"LM

LAK m WUInT SAIA VW&)

PAMAPCT

oXtN SIT LM(l)

6 a
6 a
6 a
& a
6 a
' a
6 a
6 1
' a
6 a
6 a

6tt 13

4 13
* 13
6 13
6 13
6 13

6 13
6 13
' 13
A tU

* 136 13
6 13

' 13
* ts
6 13

6 13
6 13
6 13

6 13

6 13
6 23

6 tt
6 13
6 13
6 13
6 ts
6 13
6 13

* t3
6 13
6 Is
6 136 S3

A"
"a
Us
M5

Us
4"0

450
An
ASS
'55

£5

110

110
It5

115
115
12D
120
t11
s30

130
225
2S5
210

ZSO

260

350
850

uo

VA

152
£15
'50

uo

uo

£30
*35
3t1
30

Uo
MO0

45
ILS

Uo

Uo

SAU)

.0.0100
0.0m2
11.£001
0.4100

2p.0000
31.000
30.0000

3.680

3.690O
3.7500

502.00010
489.0000

7.80010

UZ.9000
6.50010

11AM

IM.01000
250.0000
216J00M
230.10000

274A=0

45.32010
o.etoo

xt.ooo

49.eD

0.000

21.3000
al.0000
3.1010

4.1000

3.700

3.3000

O.C0

3.0470

127! 16

6
6
6
6
6
A
6
6
A
6
6
6
6
6

6
64

6
A

6
6

16 1
t 1
t 1
16 I
t 1
u I
1t 1

t 1
16 I
t I
U . 1
IS 1
U I
U 1
U 1
U I
t I
U I
U * 1
U I
U I

l1s

115
t20
121
130
205
2D240s

250260
2so

350
360

£35
"O
663

455

105

I15
115

Ila

120

"s

"5

115

55.4.0000
742000

77.7000
4.200W

.ewo
105.0000
25.0000

134.10000

260.00
272.0000

t7.WW

28.0000
57.000
31.000
.0.0005

0.14-00
4.1001
0.0100

36.00010
6J3400

4640000

7.60010

31.7000
61.01010
A4000

2.7wo0
3.40010

z.05ew

7.7=
27.100

" to *IfTZ .AOCI)

A 13 1
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I
W Appendix B. Clinton Lake Profile Data 1987 through 1991

Tables B-1 through B-5 list the water quality profile data collected

from Clinton Lake for the Environmental Monitoring Program during 1987

through 1991. Profile data for 1978 through 1984 were included in the

Clinton Lake Water Quality Report 1978-1984, Volumes 2, 3 anid 4. Profile

data for 1985 and 1986 were included in the 1989 Clinton Lake Water

Quality Report. Clinton Lake profile data are organized by sampling

data, site and depth. Parameter names are abbreviated as follows:

TEMP Water temperature, C

DO Dissolved oxygen, mg/l

COND - Specific conductance, umhos/cm

pH inpH

9

i,-



CLINITCW POUER STATION
ENHVINOWE0 AL MONITORING PROGRAM

LAKE UATER CUALIIT PROFILE DATA FOR 1987

MONTH SITE DEPTH TEMP DO COO pH MOTH SITE DEPTH TEMP 00 COtD p

'* SITE 2

A ;

'' SITE A

2
2
2
2
2
2
2

0.5 11.30
1.0 11.30
1.5 11.30
2.0 11.30
2.5 11.30
3.0 l.30
3.5 11.20
L.0 11.10

' A
' '
A 4
' 4

A. 4

A. 4

0s
^SITE

A A
As A

Ai 8
A a
* J

' tE1313
13

4 13

a3

13
13
t3
a3

1 3

A a3

A a3

0.5 10.30
1.0 10.20
1.5 10.20
2.0 10.20
2.5 10.10
3.0 0.1o
3.5 10.10
4.0 10.10
4.5 10.10
5.0 10.10
5.5 10.10
6.0 10.00
6.5 9.90
7.0 9.90
7.5 9.90
a.0 9.90
8.5 9.90

10.7 538
10.6 538
10.2 538
10.3 S38
10.0 338
9.9 539
9.8 538
9.7 338

9.8 539
9.8 SU3

10.0 539
10.1 538
10.1 538
10.0 538
10.0 538
10.0 538
10.0 538
9.3 538
9.5 53J
9.3 538
9.3 538
9.4 538
9.4 538
9.4 538
9.A 538

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
S.5
6.0
6.5
7.0
7.5
8.0
8.S
9.0
9.5

10.0
10.5

9.70
9.50
9.t0
9.80
9.70
9.70
9.60
9.60
9.60
9.60
9.50
9.50
9.50
9.50
9.50
9.40
9.40
9.40
9.30
9.30
9.30

11.1
10.0
10.4
10.5
10.3
10.4
10.5
10.4
10.5
10.0
10.4
10.2
10.2
10.2
10.4
9.9

10.0
9.6
9.4

10.1
10.0

10.1
10.0
10.2
10.0

9.9
9.8

10.2
10.0

9.9
10.1
9.8
9.5

S3ti
S33SW3
5m
S33

535
335
S34
m

535
533
S33
535
S34
535
53'
53S
535
536

536
536
536
536
536
SU
537
53t
538
539
539
539

8.0
8.0
4.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

'J.0
t.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0
8.0
8.0
6.0

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
5.0
8.0
8.0
7.9
7.9
7.9
7.9
7.9
7.9

C 13
4 13
4 13
4 13
4 13

SITE 16
* 16
4 16
* 16
4 16
4 16
A 16
4 16
4 16

* SITE 2
5 2
3 2
5 2
5 2
5 2
5 2
5 2
5 2

SITE 4
S 4
S 4

S a5 4
5 4

5 4
S 4

5 4
5 4
5 4

5 4

SITE J

5 8
S J

S a
3 a
5 8

5 8
S J
5 J
5 8
5 8
5 8
5 8
5 t
5 8

5 8

*' SITE 13
5 13

6.5 10.20
7.0 10.10
7.5 10.10
8.0 10.00
8.5 10.00

0.5 11.80
1.0 11.80
1.5 11.80
2.0 11.80
2.5 11.80
3.0 11.80
3.5 11.70
4.0 11.40

0.5 25.50
1.0 25.50
1.5 25.30
2.0 25.20
2.5 24.80
3.0 24.30
3.5 24.10
*.0 23.50

0.5 22.30
1.0 22.30
1.5 22.00
2.0 21.70
2.5 21.60
3.0 21.60
3.5 21.50
4.0 21.50
4.5 21.40
5.0 21.00
5.5 20.80
6.0 20.70
6.5 20.00

0.5 21.30
1.0 21.30
1.5 21.20
2.0 21.20
2.5 21.00
3.0 20.90
3.5 20.70
4.0 20.50
4.5 20.40
5.0 20.30
5.S 19.50
6.0 19.40
6.5 18.8O
7.0 18.50
7.5 18.40
8.0 18.30
J.5 18.30
9.0 18.20

9.5 8.o0o

.0 18.10

0.5 22.60

9.2
9.2
9.0
9.2
9.3

10.4
10.3
9.9

10.0
9.7
9.6
8.8
8.8

6.5
6.1
6.6
6.5
6.4
6.6

5.14.4

10.5
10.0
9.9
9.4
9.4
9.5
9.3
9.1
9.1
8.9

8.5
7.46.3

9.6
9.0
8.8
9.3
8.9
9.1
8.8
8.2
7.6
7.4
5.9
5.9
5.6
4.9
4.8
5.1
3.6
3.7
3.4
3.5

2 539539
539

338539

575

575
376
576

376
579

497
497
'97

493
490
492
49'

*91
'90
489

"S8
485

486487
46
490

48f
495496
513

z85
45
484
484
486

491
'9449

500
507
S10
511
5t11
513514

315514
513

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0
8.0
7.9
7.9

7.9
7.9
7.9
7.9
a.0
8.0
8.0
7.9

5.2
a.2
8.2
8.1
8.1

8.1
8.0
8.0
7.9
7.8
7.9
7.8

8.2
8.2
8.2
8.2
8.2
8.2
6.1
8.1
8.1
8.0
7.9
7.8
7.8
7.7
7.7
7.7
7.6
7.6
7.5
7.5

0.5 10.40
1.0 10.40
1.5 10.40
2.0 10.40
2.5 10.40
3.0 10.30
3.5 10.30
4.0 10.30
4.5 10.30
5.0 10.20
5.5 10.20
6.0 10.20

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.9
7.9
8.0
8.0
L.0 9.5 478 8.3
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ENVJRIRW7TAL zn'uoV P*00aAS l4;

LAKE WINA1 GUALITY PIOIL? DATA-AI li97.
:1 *, 6. t':

ND pH "WNo~MSta MWIN SITE DEPTN tEKP DO CO

5 13
5 13
5 13
5 13
5 13
5 13
5 13
5 13
5 13
S 13
5 13
5 13

WSTE 16
S 16
S 16
S 16
5 16
5 16
S 16

* SITE 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2
6 .2

SITE 4
6 4
6 I
6 '
64
6 '
6 4
6 4
6 4
6 4
6 4
6 4
6 4
6 4

- StTE J
6 5
6 8
6 a
6 a
6 a.
6 e
6 a
6 a
6 B
6 5
6 a
6 a
6 B
6 B
6 B
6 B
6 B
6 8

1.O 22.40 9.6 479 8.3
1.5 22.40 9.4 A40 8.3
2.0 22.10 9.1 481 B.3
2.5 21.90 9.3 *84 5.2
3.0 21.70 9.1 486 B.2
3.5 21.50 J.S A89 3.2
4.0 21.20 7.9 491 5.1
4.5 20.90 6.1 494 t.0
5.0 .20.60 5.6 499 5.0
5.5 20.40 5.5 504 5.0
6.0 20.00 5.2 507 7.9
6.5 19.70 3.3 516 7.7

0.5 23.80
1.0 23.7D
1.5 23.50
2.0 23.10
2.5 22.90
3.0 22.50

10.0 475 5.4
9.1 475 .4
8.5 476 5.4
5.1 476 5.3
7.2 tO 3.2
6.9 480 5.2

0.5 32.40 7.2 475 7.7
1.0 32.30 5.6 475 7.7

.1.5 32.30 5.4 475 7.7
2.0 31.60. 5.1 473 7T.
2.5 31.40 5.2 472 7.9
3.0 30.00 5.5 470 7.9
3.5 29.30 *3.4 470 7.3
4.0 29.60 2.3 477 7.5

0.5 27.10
1.0 27.10
1.5 27.20
2.0 27.20
2.5 27.10
3.0 26tS0
3.5 26.50
4.0 26.20
4.5 26.00
5.0 25.50
5.5 25.70
6.0 25.60
6.5 25.30

6.5 454 5.0
6.7 454 5.0
6.6 454 8.0
6.1 455 3.0
5.7 456 .50
3.4 461 7.6
2.6 46? 7.5
2.0 472 7.4
1.8 474 7.3
1.1 476 7.2
1.0 477 7.2
1.0 47? 7.2
0.6 480 7.2

6 1 10.S B;20

6 13 .0.5 25.20
6 13 1.0 28.20
6 13 1.5 21.20
6 13 2.0 27.10
6 13 2.5 28.10
6 13 3.0 27.50
6 13 3.5 27.10
6 13 4.0 27.30
6 13 4.5 27.10
6 13 5.0 26.50
6 13 5.5 26.40
6 13 6.0 26.00
6 13 6.5 25.00
6 13 7.0 24.10

*- SITE 16
6 .16 0.5 28.50
6 16 1.0 28.S0
6 16 1.S 2i.20
6 16 2.0 27.30
6 16 2.5 27.20
6 16 3.0 27.20

SMT 2
7 2 0.5 26.00
7 2 1.0 26.00
7 2 1.S 25.90
7 2 2.0 25.90
7 2 2.5 25.90
7 2 3.0 2S.54
7 2 3.5 25.60
7 2 4.0 25.60
7 2 4.S 25.40

SITE 4

7 4 0.5 25.10
7 4 1.0 25.00
7 4 1.5 25.10
7 4 2.0 25.10
7 4 2.S 2S.10
7 4 3.0 25.10
7 4 3.5 25.10
7 4 4.0 25.10
7 4 4.S 25.10
7 .4 5.0 25.10
7 4 5.5 2S.10
7 * 6.0 25.10

SITE a
7 a O.S 25.40
7 5 1.0 25.40
7 a 1.5 25.4
7 8 2.0 25.40
7 a 2.5 25.50
7 0 3.0 Z5.51
7 S 3.5 2S.SC
7 5 4.0 25.40
7 5 4.S 25.4e
7 B 5.0 25.4C
7 0 5.5 25.2Z

i.r wn3~
6.4 *473 80i
6.3 474 3.0
5.3 475 7.9
5.1 477 7.9
4.2 47* 7.6
4.2 .*t 7.7
3.6 481 7.6
1.7 *J2 7.6
0.4 497 7.2
0.2 499 7.2

9.3 483 8.0
7.4 484 8.0
6.3 487 5.0
5.6 489 5.0
5.4 491 7.9
5.3 492 7.5

7.1 471 5.0
6.0 471 5.0
6.4 471 5.0
6.4 471 3.0
6.1 472 5.0
5.5 472 5.0
5.6 47' 3.0
5.4 47L 8.0
5.1 474 7.9

6.4 474 8.0
5.0 475 5.0
5.1 473 8.0
4.5 472 8.0
5.0 *72 5.0
5.2 472 5.0
4.6 472 8.0
4.4 47 5.0

.5 472 7.9
4.5 472 7.9
5.0 472 7.9
4.S 472 7.9

7.4 470 5.0
5.8 471 8.0
5.5 471 t.0
5.5 470 8.0
6.0 471 5.0
5.8 47D0 .0
6.1 470 C.0
5.9 470 t.0
6.0 470 5.1
6.0 470 J.1
5.5 470 8.1

0.5 26.60 9.2 46 8.0
1.0 26.70 7.0 46 1.0
1.5 26.50 . 6.9 468 5.0
2.0 26.50 6.9 "6 8.0
2.5 26.80 7.1 468 5.0
3.0 26.50 7.0 468 8.0
3.5 26.50 7.1 469 5.0
4.0 26.80 7.0 469 8.0
4.5 26.80 6.9 469 5.0
5.0 26.70 6.2 469 t.0
5.5 26.60 6.1 469 7.9
6.0 26.30 3.9 n72 7.9
6.5 26.20 3.9 476 7.5
7.0 25.40 0.9 82 7.5
7.5 25.30 0.4 484 7.2
5.0 24.50 0.3 490 7.2
8.5 24.00 0.2 490 .7.2
9.0 23.10 0.2 *94 7.2

I
I

I

I

I

I
I

0
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CLINTON POJER STATION
ENVIRONLENTAL 1h70RlbC PROCRAM

LAKE WATER CUALITY PtOFILE DATA FOR 1987

MOUTH SITE DEPTN TEMP DO CoC pH INTH SITE DEPTH TEMP

7

7

7
7

77T 1t

7
7 1
7 1

7 1:
7
7

7

7 1
7 li

SITE 16
7 1

7 16

7 1

7 16
7 1.

7 it

7 16

SITE 1
7 2

2

7 12

2
2
2
2

-- SITE 2

a 2

8 4

a 4

8 2

t 4
e 4

SlB J
8 8

8 6.0 25.20
8 6.5 25.20
8 7.0 25.20
a 7.5 25.20
a s.0 25.10
8 8.5 25.10
a 9.0 24.90
8 9.5 24.50
t 10.0 23.80

13 0.5 26.30
13 1.0 26.30
13 1.5 26.30
3 2.0 26.30
3 2.5 26.30
3 3.0 26.20
3 3.5 26.10
3 4.0 26.10
3 4.5 26.10
3 5.0 26.00
3 5.5 26.00
3 6.0 25.90
1 6.5 25.90
1 7.0 25.80

0.5 2s.70
1.0 25.20
1.5 25.20
2.0 24.90
2.5 24.80
3.0 24.80

0.5 31.30
1.0 30.70
1.5 31.00
2.0 30.20
2.5 30.10
3.0 29.60
3.5 29.30
4.0 28.80

0.5 27.40
1.0 27.40
1.5 27.40
2.0 27.40
2.5 27.40
3.0 27.40
3.5 27.40
4.0 27.40
4.5 27.4O
5.0 27.40
5.5 27.40
6.0 27.30
6.5 27.30
7.0 27.30

0.5 27.20
1.0 2T.20
1.5 27.20
2.0 27.20

6.3 470 8.1
6.4 469 8.1
6.4 469 J.1
6.5 469 8.1
6.1 470 8.1
6.1 470 8.0
4.6 475 7.a
2.3 42 7.6
1.0 490 7.3

s.8 477 7.9
4.9 476 7.9
5.3 476 7.9
4.7 476 7.9
4.6 476 7.9
4.3 477 7.9
4.0 477 7.9
3.5 477 7.8
3.7 477 7.8
3.6 477 7.8
3.4 477 7.8
2.9 479 7.J
3.3 478 7.8
2.4 4A0 7.7

6.0 493 7.7
4.5 493 7.7
3.9 493 7.7
3.8 495 7.6
3.6 495 7.6
3.7 495 7.6

5.8 443 8.2
4.9 443 8.2
4.3 442 8.2
3.9 "1 8.1
3.3 443 8.0
3.2 44S .0
2.5 447 7.9
2.4 446 7.9

5.9 437 8.2
5.2 439 8.2
5.1 439 8.2
5.1 439 8.2
4.9 439 1.2
5.0 439 0.2
4.6 439 5.2
4.9 438 3.2
5.1 438 8.3
5.2 438 8.2
4.7 438 Z.2
4.8 439 8.2
4.5 439 8.2
5.2 438 8.2

5.4 449 8.0
4.7 U49 8.0
4.4 449 8.0
4.3 449 8.0

a
t 8

a c

C J
8 8

a

SITE 13
8 13
8 13

1313
13

8 13
13

8 13
13

8 13

8 8s
8 83

13

8 13

SITE 16
8 16

8 16
8 16
8 16

.8 13

^ SITE 2
2 1

8 2
9 1
9 2
9 1

9 29 2
9 2
9 2

9 4
9 4
9 4
9 2
9 2
9 2
9 4

9 4
9 4
9 4
9 4
9 4
9 4
9 4

2.5 27.20
3.0 27.20
3.5 27.10
4.0 27.10
4.5 27.10
5.0 27.10
5.5 27.10
6.0 27.10
6.5 27.00
7.0 27.10
7.5 27.10
8.0 27.00
8.5 26.90
9.0 26.70
9.5 26.20

0.5 27.50
1.0 27.50
1.5 27.50
2.0 27.40
2.5 27.30
3.0 27.30
3.5 27.20
4.0 27.20
4.5 27.20
5.0 27.00
5.5 26.90
6.0 27.10
6.5 26.70

0.5 28.10
1.0 23.00
1.5 27.90
2.0 27.60
2.5 27.20
3.0 27.00

0.5 28.70
1.0 23.60
1.5 23.70
2.0 23.70
2.5 28.70
3.0 28.60
3.5 28.60
4.0 28.60
4.5 28.60

0.5 21.90
1.0 21.60
1.5 21.70
2.0 21.80
2.5 22.00
3.0 22.10
3.5 21.90
4.0 22.20
4.5 22.40
5.0 22.70
5.5 22.60
6.0 22.80
6.5 23.00
7.0 23.10

DO COND PK

4.4 U9 8.0
4.3 U49 8.0
3.9 U49 8.0
4.5 U49 8.0
3.9 4U9 a.0
4.3 449 8.0
4 0 U49 8.0
4.1 U49 8.0
4.0 U49 8.0
3.9 449 8.0
A.0 449 8.0
3.4 4s0 7.9
2.4 454 7.8
1.0 459 7.5
1.0 460 7.5

6.1 443 C.1
5.5 443 8.1
5.3 AA3 8.1
5.1 443 8.1
5.1 4U4 .1
4.7 44 8.1
4.9 A4 8.1
4.8 4" 8.1
4.9 444 8.0
5.0 U45 8.O
5.4 44S 8.0
4.9 US 8.0
4.7 445 8.0

6.6 448 8.2 a
5.7 449 8.2
5.0 49 8.2
4.3 450 8.1
4.0 450 8.1
3.4 452 7.9

7.4 457 8.0
7.2 459 8.0
6.5 459 8.0
6.2 459 8.0
6.1 459 8.0
6.0 459 8.0
6.1 459 8.0
S.5 *59 L.0
4.5 461 8.0

6.4 453 8.1
6.2 452 8.1
6.1 452 8.1
6.0 452 8.1
6.3 452 8.1
6.1 452 8.1
6.3 452 8.1
6.2 452 8.1
6.3 452 8. 1
6.3 453 8.1
6.2 453 8.1
6.3 452 8.1
6.1 452 8.1
5.9 454 8.1

0f
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CLINTON PFR STATIOU
ENVIR0N1MTAL ME ITORtINC PR0GRAM

LAKE WATER CUALITY PROFILE DATA FOR 1987

*OIN SITE DEPTH TEMP WO CMD pR SVUTN SITE DEPTH TEMP DO CMO PRI

9 '

* SITE 8
9 a
9 a

9 a
9 a
9 a
9 a
9 a
9 a
9 8
9 a
9 a
9 a
9 a
9 a
9 J

9 a9 8
9 8

9 8

* SITE 13
9 13

9 13
.9 13
9 13
9 13
9 13
9 13
9 13
9 13

9 139 13
9 13

9 13

SITE 16
9 16
9 16
9 16
9 16

lp 16

9 16

SITE 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2

' SITE 2
10 4
10 2
t0 Z
10 4
10 2

10 2.

10 4

10 *.

7.5 23.10 5.7 452 8.1

0.5 23.20 6.1 452 8.1
1.0 23.50 5.9 452 8.1
1.5 23.50 5.8 452 8.1
2.0 23.50 5.7 452 8.1
2.5 23.50 5.7 454 8.1
3.0 23.50 5.6 454 8.1
3.5 23.50 5. 454 8.1
4.0 23.50 5.5 454 8.1
4.5 23.50 5.5 454 8.1
5.0 23.50 5.7 454 8.1
5.5 23.50 5.6 454 8.1
6.0 23.50 5.0 454 8.1
6.5 23.50 '.8 455 8.0
7.0 23.50 4.7 455 a.0
7.5 23.00 5.0 456 7.9
8.0 22.80 4.7 A5S 8.0
8.5 22.80 4.5 455 8.0
9.0 22.70 4.0 455 8.0
9.5 22.90 3.8 455 7.9
o0.0 22.80 2.6 460 7.9

0.5 24.10 5.0 45S 7.3
1.0 24.20 4.8 458 7.3
1.5 23.90 4.5 459 7.8
2.0 23.80 .4.5 459 7.3
2.5 24.00 4.4 459 7.8
3.0 24.10 4.4 459 7.8
3.5 23.90 4.4 459 7.8
4.0 23.30 4.3 459 7.8
4.5 24.00 4.3 459 7.8
5.0 24.10 4.4 459 7.8
5.5 23.60 4.1 459 7.8
6.0 23.40 4.0 459 7.8
6.5 23.10 3.2 461 7.8
7.0 23.30 2.4 461 7.8

0.5 23.80 6.0 461 O.1
1.O 23.80 5.9 46 8.1
1.5 24.20 5.8 462 3.1
2.0 24.20 6.1 462 8.1
2.5 =.Pc 5.6 82 O.1
3.0 24.00 5.1 462 3.1

o.S 10.60 11.1 490 8.4
1.0 10.60 1o.a 491 8.4
1.S 10.60 10.8 491 8.4
2.0 10.60 10.7 491 8.4
2.5 10.60 10.7 491 8.4
3.0 10.50 10.6 491 8.4
3.5 10.50 10.6 491 3.4

0.5 10.80 9.8 500 3.2
1.0 10.80 9.8 500 8.2
1.5 10.80 9.7 501 8.2
2.0 10.80 9.9 501 8.2
2.5 10.80 9.7 501 8.2
3.0 10.80 9.7 502 8.2
3.5 10.80 9.7 502 3.1

10 4
10 4
10 4
10 4
10 a

*0 SItE 8
10 B

10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 8

la a

10 a
lo a

10 8B
10 a

10 8
Io a

10 alo a
10 a
10 a
10 8
10 8
10 8
10 8

10 13
10 13

30 IT 13

10 13
10 13
10 13
10 13
10 13
10 13
10 13

S1tE 13
10 13
10 13
10 13
10 13

10 13

t0 16
10 16

10 16

10 16
10 16

10 16

10 16

SITE 2
11 2
1I 2
11 2
11 2
11 2
11 2
11 2
11 2

4.0 10.80
4.5 10.80
5.0 10.80
5.5 10.70
6.0 10.70

0.5 11.20
1.0 11.20
1.5 11.10
2.0 11.10
2.5 11.10
3.0 11.10
3.5 11.10
4.0 11.10
4.5 11.00
5.0 11.OO
S.5 11.00
6.0 11.00
6.5 11.00
7.0 11.00
7.5 11.00
8.0 11.00

8.5 11.00
9.0 11.00
9.5 11.00

10.0 11.00
10.5 11.00
11.0 11.00
11.5 11.00

9.6 502 8.1
9.5 502 8.1
9.5 502 8.1
9.4 502 8.1
9.5 502 8.1

9.9 494 8.3
9.8 494 8.3
9.8 496 8.3
9.7 496 8.3
9.7 496 a.3
9.7 496 t.3
9.7 498 8.3
9.6 497 8.3
9.6 499 8.3
9.6 499 8.3
9.5 500 E.3
9.5 498 8.3
9.5 498 8.3
9.5 498 8.3
9.5 498 8.3
9.5 498 a.3
9.5 48 8a.3
9.4 499 8.3
9.4 498 8.3
9.5 498 8.3
9.5 499 8.3
9.5 499 8.3
9.4 499 8.3

i
i.

a:

0.5 10.80 10.8 48 3.4
1.0 10.80 10.7 8 .4
1.5 10.60 10.7 48 8.4
2.0 10.70 10.6 489 8.4
2.5 10.70 10.5 490 8.4
3.0 10.40 10.6 490 8.4
3.5 10.40 10.7 490 8.4
4.0 10.40 10.4 490 8.4
4.5 10.40 10.3 492 8.4
5.0 10.40 10.2 492 . 3.4
S.5 10.40 10.1 493 8.4
6.b 10.40 10.1 493 a.4
6.5 10.40 10.1 492 8.4

0.5 9.40 11.1 499 8.5
1.0 9.40 11.0 500 8.5
1.5 9.40 11.0 500 8.5
2.0 930 10.9 500 8.5
2.5 9.30 10.9 500 8.5
3.0 9.30 10.8 500 8.S

0.5 13.70 11.1 487 8.1
1.0 13.50 10.8 486 8.1

.1.5 13.20 10.9 486 8.1
2.0 13.20 10.9 488 8.1
2.5 13.20 10.3 487 8.1
3.0 13.20 10.9 487 8.1
3.5 13.10 10.9 48 3.1
4.0 13.10 10.8 48 8.1
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CLINTON POUEI STATION
ENVIROMEMtAL MONITORING PROGRAM

LAKE UATER QUALIIY PROFILE OA fOR 1957

DO cm1 pR0 "NTHl SIE DtPTF TEMP

*- SITE 4
11
11
11
11
11
11
11
11 I

11 4

11 4

11 4

1

.Y t.

�-i .wt'�
4
4

4
4
4

'' SITE t
11 a

11 8
11 a
11 a
11 a
11 8
11 a
11 a
11 a
11 a
11 5
11 a
11 a
11 a
it a
11 8
11 6
11 a
11 8
11 a

0.5 13.00
1.0 12.90
1.5 12.70
2.0 12.60
2.5 12.60
3.0 12.60
3.5 t2.60
4.0 12.60
4.5 12.50
5.0 12.50
5.5 12.50
6.0 12.50

0.5 12.10
1.0 12.10
1.5 12.10
2.0 12.00
2.5 12.00
3.0 11.90
3.5 11.90
4.0 11.90
4.5 11.80
5.0 11.80
5.5 11.80
6.0 11.80
6.5 11.80
7.0 11.80
7.5 11.80
8.0 11.80
8.5 11.70
9.0 11.40
9.5 11.30

10.0 11.30
10.5 11.30

10.6
10.5
10.3
10.6
10.2
10.2
10.1
10.0
10.0
10.0
10.0
9.9

10.0
9.9
9.8
9.7
9.8
9.8
9.6
9.6
9.5
9.6
9.6

9.3
9.5
9.5
9.5
9.0
8.3
8.2
8.0
7.8

478

U3
484
486

486W
'as486

488
488

487
487

487
488
488
489
490
4.90
491
491
492
492
4992
'9'
496
496
497

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
85.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
7.9
7.9
7.9
7.9

/

- SITE 13
St 13
11 13
11 13.
11 13
11 13
11 13
1? 13
11 13
It 13
It 13
11 13
11 13
11 13

*^ SITE 16
11 16
11 16
11 16
11 16
11 16

0.5 12.60
1.0 12.60
1.5 12.60
2.0 12.60
2.5 12.50
3.0 12.40
3.5 12.30
4.0 12.30
4.5 12.30
5.0 12.30
5.5 12.10
6.0 11.80
6.5 11.40

0.5 13.80
1.0 13.60
1.5 13.50
2.0 13.20
2.5 13.10

11.5

11.4
11.2
11.1
10.9
10.6
10.5
10.5
10.5
10.S
10.5
10.1
8.5

10.6
10.3
10.0
9.6
9.5

486

487

487
4"U89
48?

490
89

49
AU
490

500

499
499
499

8.2
8.2
8.2
5.2
8.1
8.1
6.18.1.
8.2
*.2

8.1
8.18.0

8.1
8.1
8.1
8.1
8.1

0
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"OaRI SITE DEPTH 7TEM DO ca t m 
psP

SITE Z 
£ 

Z 
, ; 'o' tO,1 sss 8.01 2 1.0 19.00 5.9 542 7. -i 2 0.5 12.20 10.4 584 8.0 SITE 1s4 2 1.0 12.20 10.4 554 t.0 * 15 0.3 '120 ¶0.1 6 7.94 2 1.5 12.20 10.4 585 8.0 4 16 1.0 2.20 10.0 633 7.9L 2 2.0 12.20 l0.4 54 8.0 & 16 1.5 t2.20 9.9 660 7.94 2 2.5 ¶2.20 10.3 S8 8.0 4 6 2.0 12.30 9.9 60 7.94 2 3.0 ¶2.20 ¶0.3 586 t.O 1 6 2.5 12.20 9.9 661 7.94 2 3.5 12.20 10.3 586 8.0 16 3.0 12.20 9.9 661 7.94 2 4.0 12.20 10.2 586 8.0

A 2 4.5 12.10 10.2 58 8.0 SITE 2Z
5 2 0.5 14.70 ¶1.2 550 8.1
5 2 t.0 ¶4.70 11.2 551 8.14 4 0.5 ¶2.20 10.1 58 7.9 5 2 1.5 14.70 11.3 S52 8.04 L 1.0 12.20 10.0 585 7.9 5 2 2.0 14.60 11.4 554 7.94 4 1.5 12.20 10.0 385 7.9 5 2 2.5 14.60 11.6 555 7.84 4 2.0 12.10 10.0 S56 79 5 2 3.0 14.50 t1.6 558 7.84 4 2.5 12.10 9.9 556 7.9 5 2 3.5 14.30 ¶1.3 554 7.84 L 3.0 12.10 9.9 586 7.94 4 3.5 12.10 9.5 56 7.9 SITE 44 L 4.0 ¶2.00 9.5 587 7.9 5 4 0.5 14.90 12.7 536 8.1* 4 4.5 12.00 9.7 587 7.9 5 £ 1.0 1&.5v 12.2 S36 7.94 L 5.0 12.00 9.7 587 7.5 5 * 1.5 14.60 11.4 539 7.8

* 4 S.S 12.00 9.7 587 7.8 5 4 2.0 14.30 11.2 539 7.74 6 6.0 12.00 9.6 588 7.8 5 L 2.5 14.30 11.2 541 7.74 A 6.5 ¶2.00 9.6 588 7.8 S A 3.0 14J0 11.2 541 7.75 4 3.5 143 11.2 541 7.7SITE 8 
5 4 4.0 14.20 11.2 541 7.74 8 0.5 12.10 10.9 m 8.0 5 . 4.S U6.20 11.2 54 7.' 4 8 1.0 12.tO 10.6 535 8.0 5 4 5.0 14.20 11.2 543 7.7_ L 1.5 t2.10 10.6 534 8.0 * 5 * 5.5 14.20 113 544 7.7

9 4 8 2.0 12.Wo 10.6 534 8.0 5 4 6.0 14.20 11.2 542 7.7a 8 2.S 12.00 ¶0.5 m 8.04 t 3.0 12.00 10.5 3 8.0 SITEa 84 t 3.5 12.00 10.5 535 8.0 5 8 0.5 13.20 13.4 521 8.2L t 4.0 11.90 10.5 535 .10 5 a 1.0 15.10 13.2 522 8.24 t 4.5 11.90 10.4 5 1.0 5 8 1.5 14.90 2.7 S23 8.1
4 8 5.0 11.90 10.4 536 8.0 5 8 2.0 14.80 123 524 8.04 S 3.5 1.90 10.S 536 S.0 S t 2.5 14.80 12.2 525 7.94 8 .6.0 11.90 10.5 5 8.0 S a 3.0 ¶4.80 12.1 525 7.84 8 6.S 11.80 ¶0.S 537 8.0 ' 5 a 3.5 4.80 12.0 525 7.84 8 7.0 11.90 10.5 536 GA 5 8 4.0 14.80 11.9 525 7.84 a 7.5 11.50 10.& 537 8.0 . 5 8 4.5 14.80 11.9 525 7.84 8 8.0 11.80 10.3 598 8.0 5 8 5.0 14.40 *1.3 531 7.84 5 8.5 11.80 10.4 S39 8.0 5 a 5.5 1430 11.5 533 7.t* 8 9.0 11.50 10.3 339 1.0 5 a 6.0 14.20 11.7 5U 7.4 a 9.5 ¶1.5O *.3 54 8.0 5 a 6.S 14.0 11.3 538 7.84 a 10.0 11.80 103 540 8.0 5 8 7.0 13.90 10.9 58 7.7a S 10.5 11.50 10.2 540 8.0 5 J . 7.5 ¶3.70 10.9 539 7.84 8 11.0 11.80 103 541 t.0 5 8 8.0 13.70 10.9 S59 7.T5 8 8.5 13.70 10.7 540 7.7SITE 13 

5 9.0 13.70 10.& 54 7l 3 0.5 11.90 ¶0.5 551 5.0 5 9.S 13.60 10.0 542 7.74 13 1.0 ¶1.90 10.6 551 8.0 S 8 10.0 13.So 9.6 542 7.74 13 1.5 11.90 10.4 552 8.0 5 a 10.5 13.30 9.0 S" 7.64 13 2.0 11.80 103 552 5.04 13 2.5 11.80 ¶0.4 552 8.0 S ITE 134 ¶3 3.0 11.80 10 552 8.0 S 13 0.5 14.40 12.9 54 t.2* 13 3.5 11.80 10.3 552 8.0 5 ¶3 1.0 ¶4.0 12.9 54 8.24 13 4.0 11.80 10.3 553 5.0 S 13 1.5 14.00 t1.6 548 5.14 is 4.5 11.80 103 553 8.0 3 13 2.0 14.00 11.1 549 7.4 13 5.0 11.60 ¶03 552 8.0 5 3 2.5 ¶3.90 10.9 548 7.-4 13 5.S ¶1.80 10.2 553 8.0 5 13 3.0 13.90 10.8 548 73 JA 13 6.0 11.60 10.2 554 8.0 5 13 3.5 13.0 10.7 547 L. .IJ -
_ 

¶ 3 6.5 t1.70 10.2 555 8.0 5 13 4.0 13.50 10.6 547r. 4,4

�11- �,
"4r, t

.V�.o.. "a
60W

m



CLINTON POWER STATION
1I1ORENITAL IMONITRIIC PROCRAj
IEk QUALITY PROFILE DATA FOR 1958

MONTH S1TE DEPTH TEMP0 MMTH SITE OEPTI TEMP D0 CORD PR DO CORD PH (

5 13
5 13
5 13
5 13
5 13
5 13

* SITE 16
5 16
5 16
5 16
S 16
5 16
5 16

9 SITE 2
6 2
6 2
6 2
6 2
6 2
6 2
6 2

*- SITE 4
6 4
6 4
6 4
6 1
6 &
6 £
6 4
6 4
6 4
6 4
6 4
6 A

4.S ¶3.70 10.6 546 7.8
5.0 13.70 10.6 546 7.8
5.5 13.60 10.5 546 7.e
6.0 13.60 10.5 545 7.7
6.5 13.50 9.9 546 7.7
7.0 13.40 9.6 56 7.6

0.5 1S.To
1.0 15.30
1.5 15.00
2.0 l4.8o
2.5 14.70
3.0 14.60

0.5 33.20
1.0 32.90
1.5 32.8o
2.0 31.10
2.5 29.00
3.0 2a.7o
3.5 27.80

0.5 23.80
1.0 23.80
1.5 23.80
2.0 23.80
2.5 23.80
3.0 23.80
3.5 23.8o
4.0 23.80
4.5 23.70
5.0 23.70
5.5 23.30
6.0 22.90

12.5 605 8.2
12.3 603 8.1
10.9 604 8.0
10.3 610 7.8
10.0 609 7.7
9.9 606 7.7

7.4 507 8.4
7.3 507 8.4
7.3 507 8.4
5.6 507 8.3
4.4 515 8.1
3.8 519 8.0
1.6 515 7.7

9.2 513 8.4
9.3 513 8.4
9.2 513 8.4
9.2 513 8.3
9.1 513 8.3
9.0 513 1.2
8.9 513 8.2
8.9 513 8.2
8.1 513 8.1
7.2 517 8.1
5.7 517 7.9
4.1 519 7.7

9.6 512 8.4
9.1 51 8.4
8.7r 15 1.3
8.6 515 8.3
8.3 516 8.2
8.1 516 8.1
7.9 517 8.1
7.8 517 8.1
6.9 51t 5.9
6.0 518 7.9
5.5 520 T.8
5.1 520 7.8
5.3 520 7.8
6.0 520 7.8
5.0 521 7.8
3.5 510 7.6
1.8 524 7.5
1.2 523 7.5
0.1 52e 7.4

8.5 511 8.6
8.6 511 8.5
8.3 511 8.5
7.8 512 8.4
7.8 512 8.3

6 13

6 13
6 13
6 13
6 13
6 136 13
6 13

SITE 16
6 16
6 16
6 16
6 16
6 16
6 16

SITE 2
7 2

2
2
2
2

7 2

SITE 4

7 4
7 4
7 47 '

4

7

7 4

7

7 4

7

7 8
7
7 8

7 a

7 a

3.0 25.70
3.5 25.20
I.c 25.10
4.5 24.70
5.0 24.60
5.5 23.20
6.0 23.10
6.5 22.80

0.5 29.20
t.0 29.00
1.5 28.30
2.0 26.30
2.5 26.20
3.0 25.30

0.5 35.90
1.0 34.80
1.5 31.60
2.0 30.70
2.5 29.70
3.0 29.70

0.5 27.20
1.0 27.20
1.5 27.20
2.0 27.20
2.5 27.20
3.0 27.20
3.5 27.20
4.0 27.20
4.5 27.20
5.0 27.20
5.5 27.20

0.5 28.30
1.0 28j30
1.5 28.20
2.0 28.20
2.5 28.20
3.0 28.20
3.5 28.20
4.0 28.20
4.s 2as.20
5.0 28.20
5.5 28.00
6.0 26.50
6.5 25.20
7.0 24.70
7.5 24.10
8.0 23.8o
8.5 23.30
9.0 23.10

0.5 28.70
1.0 28.70
1.5 28.70
2.0 28.70
2.5 28.60
3.0 28.50

5.4
4.9
4.9
4.4
4.2
1.2
0.7
0.5

8.S
8.2
7.6
7.9
7.0
3.1

5.0
5.1
2.3
3.6
3.4
3.3

517 8.0
515 7.9
517 7.9
516 7.8
518 7.8
523 7.5
525 7.4
526 7.4

506 8.6
506 a.5
509 8.5
509 8.4
SIG 8.4
520 7.9

481 8.0

484 8.0485 8.0

487 8.0
4Z 7.9

SITE A
6 8 0.5 24.20
6 a 1.0 24.10
6 8 1.5 24.00
6 8 2.0 24.00
6 8 2.5 23.90
6 8 3.0 23.80
6 a 3.5 23.80
6 a 4.0 23.80
6 a 4.5 23.80
6 8 5.0 23.Sb

.6 c 5.5 23.30
6 8 6.0 23.10
6 t 6.5 23.00
6 B 7.0 22.90
6 8 7.5 22.80
6 8 8.0 22.50
6 8 8.5 22.20
6 J 9.0 22.00
6 8 9.5 21.80

* SITE 13
6 13 0.5 27.60
6 13 1.0 27.60
6 13 1.5 27.50
6 13 2.0 26.60
6 13 2.5 26.30

6.2 48s 8.1
6.2 4J 8.1
5.9 85 8.0
5.7 485 7.9

5.7 An5 7.95.6 4S 7.9
S.7 416 7.9
s.8 486 7.9
5.7 487 7.9
5.3 487 7.9
4.9 '90 7.9

7.0 48 8.2
7.0 481 8.2
6.9 482 8.3
6.9 481 8.2
6.9 481 8.2
6.9 480 8.1
7.0 479 t 8
7.1 478 8.1
7.2 7b 6.2
7.3 *77 8.2
5.2 479 8.1
0.1 503 7.4
0.1 517 7.3
0.1 523 7.3
0.1 532 7.2
0.1 S36 7.2
0.1 542 7.2
0.1 54S 7.2

6.0 490 8.0
5.8 490 8.0
5.5 491 8.0
5.6 491 7.9
4.0 491 7.9
3.7 493 7.8

i 9' SITE 13
7 13
7 13

7 137 13
7 13
7 13

40
fI
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CLINTON POWER STATION
ENVIRONMENTAL MONITORING PROGRAM

LAKE WATER QUALITY PROFILE DATA FR W9U

*NTH SITE DEPTH T*WP DOo CD pH MONTH SITE DEPTH TEP

A

9
:',

.

7 13
7 13
7 13
7 13
7 13
7 13

SITE 16
7 16
7 16
7 16
7 16
7 16

SITE 2
a 2
a 2
B 2
8 2
a 2

* SITE 4

8 4

8 4

8 13
B 13
8 13

**SITE t

a 8

a a

8 8

J a

a 13
8 13

£ 13
B B3
B t3
B 83
8 t3
S 13

8 13

8 13

3.5 28.30
4.0 28.20
4.5 21.00
5.0 27.20
5.5 26.20
6.0 25.40

0.5 29.20
1.0 28.50
1.5 28.40
2.0 27.90
2.5 27.60

0.5 36.50
1.0 36.20
1.5 36.70
2.0 34.90
2.5 31.80

0.5 29.00
1.0 29.00
1.5 29.00
2.0 29.00
2.5 28.90
3.0 28.90
3.5 28.80
4.0 28.80
4.5 28.60
5.0 28.30

0.5 29.30
1.0 29.30
1.5 29.30
2.0 29.30
2.5 29.30
3.0 29.20
3.5 28.60
4.0 28.40
4.5 28.40
5.0 28.20
5.5 27.80
6.0 27.40
6.5 26.80
7.0 25.90
7.5 25.50
8.0 24.90
8.5 24.50
9.0 23.60
9.5 23.20

0.5 30.90
1.0 30.90
1.5 30.90
2.0 29.40
2.5 29.20
3.0 29.00
3.5 27.90
4.0 27.80
4.5 27.80
5.0 27.70

3.8 493 7.8
3.4 493 7.7
1.9 495 7.6
0.1 500 7.4
0.1 516 7.3
0.1 522 7.2

7.4 48. 8.3
6.7 8S 8.2
6.8 487 8.3
5.0 492 8.1
4.3 496 7.9

5.2 448 8.2
4.8 447 8.2
4.4 448 8.0
3.1 449 7.9
0.1 452 7.4

8.0 443 8.4
7.9 43 8.2
7.8 443 8.2
7.7 443 8.1
7.2 444 8.0
7.1 "45 .0
5.4 446 7.9
4.5 448 .7.9
3.3 452 7.6
0.6 459 7.2

8.6 445 8.4
8.6 445 8.3
8.5 445 8.2
3.5 446 8.2
8.3 446 8.1
8.3 447 61
5.6 447 7.9
3.6 455 7.7
3.4 455 7.6
2.4 456 7.5
0.1 461 7.2
0.1 469 7.1
0.1 470 7.0
0.1 490 6.8
0.1 494 6.8
0.1 506 6.7
0.1 511 6.7
0.1 530 6.6
0.1 535 6.5

7.3 451 8.4
7.3 451 8.2
7.1 453 8.2
3.1 452 7.7
2.8 461 7.7
2.6 462 7.6
0.4 470 7.1
0.1 471 7.0
0.1 472 7.0
0.1 473 6.9

a 13
a 13

" SITE 16
8 16
8 16
8 16
8 16

~SITE 2
9 2
9 2
9 2
9 2
9 2

SITE 4
9 4
9 4
9 4
9 4
9 4
9 4
9 a
9 4
9 .4
9 a

*'SITE 8
9 a
9 1
9 8
9 8
9 8
9 8
9 8
9 a
9 -
9 8
9 a
9 3
9 t
9 8
9 8
9 5.

9 13

9 8
. .

SITE 13
9 13
9 13
9 13
9 13
9 1 3
9 13
9 13
9 *13
9 13
9 13
9 13
9 13

-- SIE 16
9 16
9 16

5.5 27.10 0.1 45 6.8
6.0 26.80 0.1 16 6.7

0.5 30.60
1.0 30.50
1.5 30.50
2.0 30.10

0.5 32.00
1.0 32.00
1.5 31.60
2.0 28.30
2.5 27.20

0.5 23.10
1.0 23.00
1.5 23.00
2.0 23.00
2.5 22.90
3.0 22.90
3.5 22.90
4.0 .22.90
4.5 22.90
5.0 22.90

0.5 24.10
1.0 23.90
1.5 23.90
2.0 23.60
2.5 23.40
3.0 23.40
3.5 23.40
4.0 23.40
4.5 23.30
5.0 23.20
5.5 23.20
6.0 23.00
6.5 23.00
7.0 22.90
7.5 22.e0
8.0 22.80
8.5 22.70
9.0 22.70

0.5 26.80
1.0 26.60
1.5 26.30
2.0 26.10
2.5 24.50
3.0 24.20
3.S 24.10
4.0 23.60
4.5 23.30
5.0 23.20
5.5 23.00
6.0 22.90

6.6 456 8.2
6.2 457 8.1
5.9 457 8.0
4.6 61 7.8

6.7 502 8.4
6.5 502 8.3
5.9 505 8.3
4.0 512 8.2
4.9 513 8.2

8.4 515 8.4
.7.9 515 8.4
7.6 516 e.3
7.5 517 8.2
7.8 517 8.3
7.8 518 8.3
7.8 Sg 8.2
7.7 518 8.2
7.6 519 8.2
7.3 58t 8.2

11.1 511 8.6
10.3 513 8.6
10.1 S14 8.5
9.6 514 8.5
8.9 517 8.4
8.6 517 8.4
7.8 518t .3
8.3 518 8.3
8.0 s5t 8.3
7.1 520 8.2
5.9 522 8.1
4.8 525 8.0
4.2 s57 7.9
3.6 528 7.5
3.1 528 7.7
217 530 7.7
2.4 532 7.7
2.0 5m 7.6

9.9 513 8.6
9.4 513 8.5
8.4 515 8.4
7.6 517 8.4
5.8 522 8.2
5.9 521 8.1
5.3 522 8.0
4.9 521. .0
3.9 525 7.9
3.0 528 7.8
1.9 529 7.6
1.3 532 7.6

.'f

0.5 26.10 10.0 509 8.6
1.0 24.10 5.2 521 8.3
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CLINTON POU!R STATION
ENVIRONMENTAL MONITORING PROGRAM

LAXE UAIER QUALITY PROFILE DATA FOR 1988

MONTH SITE DEPTH TEMP 00 CORD pH

9 16 1.5 24.00 3.8 524 8.1

* SITE I

!

11
11
11
11
11
11
.11
11
11
11

1
I
I
1
¶
1
1
I
'I
1

1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

J.50
8.60
8.50
8.50
8.50
8.40
8.30
8.30
5.30
8.30

10.6
10.6
10.6
10.5
10.5
10.5
10.5
10.5
10.6
10.6

546
546
549
550
552
553
554
557
557
558

7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
8.0

* SITE 2
11 2
11 2
11 2

-* SITE 8
11 a
11 a
11 a
11 a
11 a
11 a
11 a
11 a

11 a
11 a

11 a
11 a
11 a
11 a
11 8

*' SITE 13
11 13

11 13
11 13
11 13

11 13
11 13
11 13

11 13
II 13
11 13

1.5 18.90
2.0 18.70
2.5 18.50

8.8 545 7.9
8.5 545 7.9
8.5 549 7.9

1.0
1.5
2.0
2.5
3.0
3.5
4.0
'.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
J.5
9.0

9.30
9.30
9.30
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20

10.9
10.6
10.6
10.5
10.5
10.5
10.5
10.5
10.5
10.4
10.4
10.4
10.4
10.4
10.4
10.4
10.4

9.8
9.8
9.7
9.7
9.6
9.6
9.6
9.5
9.7
9.8
9.7

549
549
550
51
551
553
554
556
555
556
558
ss5
558
559
559
560
560

5U
548
549
551
551
552
553
55'
555
555
557

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

8.0
8.0
3.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
3.0

r

1.0 11.20
1.5 11.20
2.0 11.20
2.5 11.20
3.0 11.20
3.5 11.20
4.0 11.20
' .5 11.00
5.0 10.80
5.5 10.50
6.0 10.50

' SITE 16
11 16 1.0 8.60
11 16 1.5 8.4.0
11 16 2.0 8.00

11.1 552 8.0
11.0 552 8.1
11.1 553 8.1
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I
I
i
I

I

OVIRONWNlTAL lWt1MINO PO
UttE VA112 SUlY! nVWIU DATA IM 19

OWNk SITl SEPT1

SIT! 2
* 2 1.0

* 2 1.3
A 2 2.0
4 2 2.5
£ 2 3.0
* 2 3.5

SIT 4

4 & 1.0
4 £ 1.5
4 4 2.0
A A 2.5

4 3.0
' 4 3.5
4 4 4.0
' * *.5
4 4 5.0
' * 5.5
s 4 4.0

SITE 8
4 8 1.0

' a z.0
a 8 2.5

4 3.0
a a 3.5

4 a 4.0
4 8 4.5
4 a 3.0
' a 5.5

4 a a.o
4 6 .3

4 7.0
* * 7.5

' a as0
4 8 9.0
4 a 9.5

4 * 10.0

yveP t0 CND Ps PTX *ITt XPTX TRW

8.20 12.50
8.20 12.40
8.20 123j
8.20 120
8.20 12.20
8.20 12.20

C.20 12.40
8.20 12.40
8.20 12.40
8.10 M2.UI
8.10 12.40
8.20 12.40
8.20 A.D0
S.20 1230

8.20 1230
8.20 t230
8.20 12.0

7.90 12.8O
7T. 11t0
7.90 11.7

7.90 11.10
7.90 11ia
7.90 1.4O
7.90 n114
740 11.5
7T0 11.30
740 11.0
740 11.O
7JO 11.10
740 11j0
740 114O
740 11.0
740 114D
740 11.o
7.70 11.50

7420 11.0
7.0o 11.

7T.5 T210
8.0 12.t95
8.t0 12.0D

T.9 12.0
7.95 12eo
7.95 11.95
7.90 M2OO
7.90 11.95

53 8.70
351 8.90
5" 8.80
555 8.9D
557 8.90
559 8.t0

567
S"#

5n3

575

576
sr

579

570

514
517
517
59
52t

5z2
523
S5O
525
524
535
5218

529
530
331
153
532
331

316

51S
520

S20
521

525
5Z5

8.60
8.70
8.70
8.70
8.70
8.70
8.70
8.70

S.79

8.70
.70

sico
8.70

J.50

8.50

8.30
s.5
si0

8.50

Sao

J.50

.. 50
8.0
8.50
8.50

8.50
8.0
.. 50

80

8.SO
8.0

80
840
10
8.0

8.0

4 13 5.0 7.0 11.15
4 13 5.5 7.90 11.
A 13 8.0 7.90 11.
4 13 8.5 T.5 11.90

SITE 1U
4 16 1.0 7.70 14.10
4 t 1.5 7.70 u.00
4 1 2.0 7.70 U.00
* 1 2.5 7.70 1.90

SITE 2

S 2 1.0 U..9 10.11
5 2 1.5 u.18 9.92
3 2 2.0 14.17 9.89
5 2 2.5 U.19 9.28
5 2 3.0 14.19 9.84
5 2 3.5 14.1 .8

SITE 4
5 A 1.0 1431 9.10
S 4 1.5 U42 9.36
5 * 2.0 1432 f.06

4 2.5 140 9.06
5 A 3.0 U13 8.97
S 4 3.3 14.3 L.9
S 4 4.0 ua3 8.97
S a 4.3 U4 J .L94
5 * 5.0 U32 8."0
5 4 5.5 1431 L2

5 S 1.0 14.10 10.53
5 a 1t3 u.1 9.28
S a 2.0 U.01 .2
5 a 2.5 U.11 9.24
5 a 3.0 U.09 9.21
5 a Li u.10 9.21
5 a 4.0 U.1 9.16
5 a 4i 1.14 9.13
5 a *5.0 U.13 9.04
5 8 . 5.5 u1.12 9.2
5 8.0 1U.12 9.19
5 8 4.5 U.12 9.16
3 I 7.0 U.12 9.16
5 a 7.5 u.13 9.15
5 a 2.0 U.1.1 9.12
5 8 8.5 1.13 9.14
5 a 9.0 U.1 9.12

a 9.5 u.14 9.0
5I 10.0 1U.15 9.e0

a 103.5 U.10 9.07

596
490
801
803

547
547
5z48
547
549
550

S41
541

S42
543
544
547
547
54T

550

337
537

537

59
s4e

545

547

547

548

54,
531
530
55s

S25 8.0
in5 C.
525 8.O
58 8.80

87.ao
8.8D

8.80

8.45
8.47
8.48
8.47
8.47
8.6
8 .44
8.44

8.44
8.4

8.43
8.44

8.45
8.45
1.42
8.46

8.43

8.43
8.42

.43
8.42
8.41
8.42

8.42
8.42

8.42

8.43
8.42

8.43
8.42
8.41
S.4"

SIT! 13
4 13 1.0

4 U13 1.5

4 U 2.0

4 U 2.5

4 13 3.0

' U 3.3

4 13 4.0

4 13 4.3
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UVI utrALY It£mig pTJ M
LA= WILl U.MITV POMIL!E DATA FMr 198

NITI SlIT DEPt. TUP DO to ps lxT1i SITE llT 1V9 pu

7 4
7 4
7 4

7 4

7 4
7 4
7 4
7 4
7 4

7 A
7 4
7 4

SITE 8
r a

7 I
7 a
7 S

7 a
7 a
7 a
7 I
7 a
7 a
7 a

7 a
7 8a

7 S
7 a
7 a
7 a
7 a
7 S
7 8

0

0.5 26.30 12.10
1.0 26.40 I1.i

1.5 2A.20 10.20

2.0 26.10 9.60
2.S 26.10 9.40
3.0 26.00 9.10
3.5 26.oo a.o
4.0 26.00 SAO
4.S 26.00 8.70
5.0 26.00 5.50
5.5 2.30 430
6.0 24.50 0.20

0.5 26.70 10.80
1.0 26.70 10.80
1.5 26.7 10.20
2.0 26.60 9.80
2.5 26.40 8.70
3.0 26.10 .50
3.5 23.3o 7.70
4.0 23.0 7.80
'.5 23.50 5.70

5.0 23540 SA0
5.5 25.20 34A
6.0 2.90 1.90
6.3 24.o 1.30

7.o 24.0 1.20

7.5 24.30 8.70
8.0 24.20 0.20

8.5 23.70 2.04
9.0 23.40 6.04
9.s 22.20 8.04

10.0 21.0 6.04

0.5 nveo 11.70
1.0 26.54 I2.1"
tIS 26J0 11.70
2Le 26 1o "J.7

2.5 26.10 9.90
3.0 23.70 7.40
3.5 2.40 6.3
4.6 2s.20 540
4.3 Z3.00 4.
5.0 24.90 4.50
5.5 24.90 4.20
6.0 2440 2.70
4.5 2.40 04
7.0 24.20 0.20

473

478

484
485
AS7

482
£9
89

*w

5A

*9f

'9'

Aff

sot

406
496

499
501

506
5F07
510
'o
515
515
520
52t
529

Wm

5l5754S

490

490
490

494

504

sc2

50

506
509
$57

521

8.10
8.15

8.11
8.85
1.03

7.97
748

7.34

*.10

8.12
8.07
8.85
7.93
7.94
7.n9
'.74

748
7.54
7."2

T.er

7.20
7.15
7.10
coo

7.07
76.
r.91

7.1e

7.06

7...
7.n
7.65

7.1n

7 U 0.5 27.00 13.70
r 1 1.0 26.60 1.90
7 14 1.5 2.90 . .09
7 U 2.0 24O0 4.94
7 1 2.5 2s.20 3.0

476
50

1.9r
507 7.31
512 7.4

amt 2
J 2 3.3 23.0

2 1.0 33j0
8 2 1.3 23.70
* 2 2.0 2.60

8 2 2.s 294o
* 2 3.0 29.10
* 2 3.5 2S.50

slit 4
a 4 0.5 27.00
* 4 1.0 26.90
a 4 1.5 2640
8 4 2L0 2640

A 4 2.5 26.60
S 4 3.0 2630
* 3.5 263
* 4 4.0 26.3
8 4 4.5 2630
S 4 5.0 26.30

8 4 3.5 2630
8 4 4.0 23.70

'.25
4.09

6.07
6.004.19
3.10

1.45

9.64

9.33
9.13
7.91,
7.21
7.18
7.20
73,
7.297.2
7.04

L742

4"

468"9

46,477
477

463

43
"4
466
48
47
AM
A5a

46,
460
4r7

449

470

472
Qsr477

477
477

40

445
483

492
495
496
*9C

1.29
8.29
S.30
8.3t

7.97

8.34

8.28

8.1"
8.15
8.16
*.t5
8.15J.U

5.15

8.7
6.14

r.36

I-

am u
713
7rs
7rs

715
7t3

713
713

713
713

r ts

713

713

715713z

* * 8.5 26.0 4.

I . - 1.0 26.0 4
8 a 2.0 26.30 431
8 8 3.0 5.70 *.n

8 S 3* 5 a230 A .D
8 8 4 23e 0 sic
8 4.3 2340 2.89
I 8 5.0 23.50 2
8 8 .5.5 25j0 2.1
S a 6.0 Zss 2.05
S 6.5 s-.5 2.0t
a 7.e 2A. 1.67

J 8 7.5 25j30 6.

* * 8 2.10 6.06
O 5 25.10 0.04

a . 23.10 6.04
S 9.5 23.00 6.04
8 r 10.0 2440 . .o4

8.011
7.94
T.98
7.-

74'7.05
7J'

7.47
7.4
7.41
7.40

7.37

7.25

7,2

501 7r22
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S

9

r

""MN SIE KM Mr SO PU MTN SITE DStI ItIV O0 cm Po

SIT1 4
10 &

10 4
10 4

10 4
l0 4
10 4
10 4

10 4
10 4
10 a

S:IT 8
t10

10

10
10
10

1t

*10
10
10
10

10

10
10

tO

1e

a
a
a
a

a
a

a

a
a

a
a8
a
a
a
a

a
a

9.5 16.29
1.0 16U.
1.5 16.2?
2.0 16.27
2.5 16.25
3.0 165
3.3 t.24
4.0 U.24
4.5 U.24
5.0 16.24
5.5 t.Z2
4.0 U.23

0. 1U.S2
1.0 1A.62
1.3 164 1
2.0 16.5
2.5 U37
3.0 U14
3' t64
4.0 U15
4.5 U1.
5.0 164
5.3 UJ3
6.0 16J1
4.5 U.52
7.0 US2
7.3 1.53
8.0 U.5t
8.5 16J.
9.0 U13
9.3 UA9

10.0 U4

aIM
9.e8

8.76
a.78

8.72
8.79

8.8068.72

'.3
J. e

9.10
9.04
9.S5

8.0

aim

8.7r
8.7n
a."'

8.7
JLV

81
8.42838

.55
*.52

935

sam
Ln

9.U

8.n
8.73
8.73
8.78
8.75
83S3
833
8ai1
8.74

479
476
492

U2

45

48
488

'U

488

492
492

492

402

486

541

0
489
492

m

H4
494

07

"7

49
4"491
491

4914913
491
491

40

494

4"

8.4

*.50
t.50

8.2
S.1
8351
8.31
8.50
a.',

Slit 16
10 t6

10 U
1D U
10 U
10 16
10 U

SITE 2
II 2
11 2
it 2

0.5 15.97 10.74
1.0 u.13 10.0
1.5 17.21 10i
2.e U. 9.70
2.3 U.77 9.70
3.0 16.59 9.00

0.3 20.71 .7
1.0 20.U 8.06
1.3 w.g A.46

5" 8.24
50 9.31
504 *.29

418
488
49'
496
487
489

B."
8.70

9.86

9.85

8.50
9M1
8.52
.SJO*.50

8351
J.1831

8.51
*.0
8.49
8.48
au

B.7

8.47* u

LUS
U?
8.43

8.57
SJ9

L T

S."0
JT

L57

8J4

834
8.55

m34
834

ua wm .n PL STATA I 1

11T1 13
10 13 *.3 17.10
10 13 1.0 17.79

10 13 1.3 17.6
10 13 2.0 17.41
10 U3 2.5 17T.0
10 13 3.0 1734
10 13 33 1 t755
tO 13 4.0 17.31
10 13 4.3 1T70
l1 13 5.0 17.49
t0 13 5.5 17.47
10 t3 6.0 17.U
10 13 63 17.44

10 13 7.o 17.3

B-13



CLubC POA3 SWIM
DUVZIC0ltAL IMtC2? NG p1GM

LAUS YAU 0LA7 POFEIU oA7A MA 19
(

=TI SITE PT1X tE 00 coo pw IT S11T 7M tD DO - P1

11tE 2
* 2
* 2
4 2
£ 2
* 2
* 2
* 2
4 2

0.s 13.8 11.75

1.0 13.13 11.J8
1.5 13J2 II.29
2.0 132 11.32

2.3 13.80 118

3.0 13.71 11.22
3.5 U." 11.09
4.0 13.4 10.80

.59
5S
so
so

560

smo570

3.52
8.79
8.77
1.79

1.75
8.75
6.70

4 13

4 13
A 3

4 U

4 3

A 13
4 13
A 13

3.5 13.8
4.0 u3.72

4.5 1.n1
l.C 12.75
. t12.74

6.0 12.46

4.3 11.79

7.0 11.50

13.17
1258
12.23

1130
11.06

11.01
10.2A
9.76

357

,55

461

"3570

37M
376
577

8.88

1123
6.75
£.73
1.72
8.65
8.34

8111 4
4 4
4 4
4 4
4 4
IL 4L

4 4
4 4
4 4
4 4
4 4
4 4
4 A

3111 8
4
4
4
4
a
4
4
4
4
4
4
4
A
4
4
4
4
4
4

I
8
a
I
a
a
a
a
S
a
a
8
a
8
a
a
a
a
8

0.5

1.e
1.5
2.0
2.5
3.0
3.3
4.0
4.5
5.0
3.5
4.0

0.5
1.0
1.5
2.0
2.5
3.0
4.0
'.5
5.0
5.3
*.o
'.3
7.0
7.5
*.o
'.3
'.0
'.3

10.0

0.3
1.0
1.5
2.0
2.5
3.0

14. 16.29
U.49 U.22

U." U.11

144 16 .11
14.1 16.00

1438 15.96

14.3 t5.96
143 14 .71

14.10 14.2
13.80 11.7
13.20 10.24

13.4 14.49

1334 14.9
1333 U610
1331 13.91
13.U 13.77

1338 1.97
12.12 12.17
1138 13.00
1134 12."

11.17 12U3

10.40 11.61
13.J0 11.1

10.38 11.07
9.97 11.00

9.14 11.01
9.g 0.74

9.31 10.11
9.46 9.93
9.41 9.36

14.43 143

DXV U.86

14.23 13.73
14.2 13.38
14.20 13.4
1.15 133

514 830

514 8.2s

514 8.r

517 81

329 8."0

594 8.5

8I2t1 U
4 U

a U
AU
&U

4 U

4 U

SITE 2

4 2

4 2

1 2

5 2
3 2

5 2
S I

so
54
S"

546

S"

343

m524
354461
547

350

SU

350

W
5S"

5s1

362

362

S."
8.97

8..9
8.94
8.93L7Z

Lns

6.79
L72
8.71

S."4
S5

*.52

8.49

9.er
B."4

.n3

8.40

S.n
9.n0
8.9o

3271 A

3

5

5
3
3
5
3
S
3
S

a
A
4
4

4

4
4

6.5 15.00
1.0 14.94
1.5 15.00
2.0 U.40

.5 U.421
3.0 1:3.50

0.5 26.14
1.1 26.20
1.3 26.13
LI0 28.9?
U.324.37
3.0 22.04
3.3 2120

2.8 17.94
2.3 17.92
3.0 1754
3.3 17.84

43 trlm

4. 1 s7.81
4.5 t*7.T5

L.0 t7.78
5.5* 17.7

Le 7Tras

1.0 T.33

1.3 19-30
2.8 19.1

.5 19.24

3.3 119.18

4.0 l9.U4
4.3 19.12
3.0 19.11

12.40
1239
12.27

11.JO

.11U

9.18

8.9.

.80

8.n
7.7n
82.7
7.e

9.79

*.D2
9.40
9.t5

IM
9.30
9."
9.16
9.14
9.1e
9.15

4.96
7.t9

9.15
9.66
9.04
9.12
9.10
9.13
9.17

9.20
9.17

67

2

671
'77
702

57T
m

Sn
m
Su
37e
71T

s57
5 5

54S"543

547

588

359

540
355

5s

l59
SGS

381

'28

559

359

559

559

$59

Ie

8.57
8.51
8.49
5.4

m2
8.33

i22

S.30
8.29.29
amb

.19
*.n

*.n58.1n

ILU

ILn
Ite

B.Cs

ae.
a8.

8.15

7tA2

L.10

JLU
8.19
t.tT
8.17

*.t9

*.11
8.15

8.14

SIT 13
4 13

4 13

4 13
4 13
A£13

SITE I

55
3 8
3 8
3 8
3 8
3 a
3 a
3 S
3 8
3 a

0 B-14



CLIZTI POWER STATIN
ENVIRNMENTAL OMIT0IU6 PnOa;

LAE uAM M TY PROFILE DATA ra 1990

1MTN SIT!E or t1 m 1W Do cm P N1 SIT! DEPTI0 MDW

5 a
S a
5 a
5 a
S 8
5 a
5 8
5 I
5 8
5 t
S a
S 8

SITE IS
5 13
5 I3
5 13
5 13
5 13
5 U
5 1
5 13
5 13

. 5 1:3
5 13
53
5 13
513

516
5 u
516
516
516
516

5.5 19.11
6.0 1. to
6.5 19.10
7.0 19.08
7.5 19.06
8.0 18.2
8.5 18.32
9.0 17."
9.5 17.81

10.0 17.24
10.5 17.05
11.0 17.05

0e 20.72
1.0 20z.
1.5 20.82
2.0 20.25
2.5 19.35
3.0 19.2
3.5 19.14
4.0 1.4T

J.5 u1

5.0 18.

5.5 I.S

8.0 Via
6.5 17AT
7.0 17.36

0.5 19.0e
1.0 9.8s
1.5 IS."
2.0 U.92
2.5 u. s
3.0 1849

0.0 25.15
0.5 32.2?
1.0 32.19
1.5 2s.06
2.0 31 .3
2.5 '30.1
3.0 27.02
3.5 28.49
4.0 22.96

6.5 2s.n2
1.0 25s0
1.5 25.72

9.12
9.11
9.0o
9.28

8.82
8.31
7.00
8.96
6.70
5.43
4.41

4.18

8.64

8.60

8.46
8.10

8.36

7.19
7.7

T.35
7.3s

7.03
6.310
5.37

4.8

r.5e

9."

U.15

'.0

7.0

7.41

7.U8

4.14

14.06
13.

S62 .17

562 8.1
SW S.M563 1.16
562 8.15

564 .13
565 .12
S5 8.04
565 1.02

56 .00
564 7.4

Su? 7.18

567 8.07

56 .11
sa 8.11
su 8.11
53 8.09
562 .E
S56 8.04
582 8.06

52 .04
Su 8.07
su 8.00
so5 7.92

7s 8.0r
705 am
706 .04,
705 o.07
706 L00

709 L.s

S34 8
5$4 L8
541 La
542 L
5s0 8.24
5S" L.1

S39 7.9?
s4s 7.73
565 74o

sic 8.08
50 8.09
515 1.06

6

6
6
8

6
A
6

512

SIE6
8

6
6
6
A
6
6
4

4
6
6

6
6
8

2.0 28.81
2.5 24.94
3.0 24.s5

3.5 24.52
4.0 24.31
6.5 24.32

5.0 2Z.9?
S.5 M.1
8.0 22.29
6.5 21.06

0.5 26.08
1.0 28.58

1.5 28.3
2.0 28.09
2.5 24.18
3.0 2444
3.5 24.56
4.0 24.3
4.5 24.U
5.8 28.78
5.5 2.69
6.o 28.45

6* 238.
7.D 23.05
T7. 22.93
8.0 22.92

9.0e Z2.

12.09 516

10.32 S

9.54 52?
9.20 53
8.0o 539
.43 540

8.04 541
88 551
3.91 561
5.18s O

t2.42 5s1
11.99 no
11.7 52
8 5S39
7.80 s4
7.45 549
7.01 551

.77 551
*.57 m
8.32 552
5.7 5S5
W.8 S3

5.87 553
5.01 557
4.31 53
4.05 5S3
3= 5s1
2.26 561
1A 5s5

S"

8o.s 539

te3 538
9.e 540
7.81 541
6 s 549
640 551
S.28 Su
5.82 558
4.12 562
A.0" 5U
4.75 543
4.11 561
3.07 S5
2.LS S6

8.32
1.01
8.01
8.02
8.01

T.99
7.96
7.92
7.72
7.54

8.30
8.23
8.20
8.15
8.11
8.06

7.98
T."
7.98

7J9
7.89
7.19

r.6t

7.57

7.45

831

AL20
L87
L04

7.47
7.7'
7.73
7.71
Tit
7.81
7.63

St! Z
* 2
6 2
6 2
* 2
6 2
6 2
A 2

6 2
* 2

sm 13
* 1
6 13
6 13
4 13
6 'U
8 13
* 13

13

.5 2935
1.e 27.ff
1.5 2T.83
2.D n.U
2.5 26:36
3.0 28J3
3. 28.
4.0 2A.0

8 13 *4 S 24.07
8 13 5.6 28.16
8 13 5.5 23.4
d 13 8.0 28.6
* 13 6.5 23.18
* 13 7.0 23.09

slit 4
8 A
6 £
6 4

SITE t
u .5 27va 9.16

6 16 1.0 28.70 8.1

530 i31
530 8.16

0
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CL110 Pa PM 6T O1SA0

LAKE UITEI GjALITT Ptwtu SATA Fat 1990 (

RO1 8T[ OEM TDe 10 > Wm MUT! 001K TM b0 ma N

6 14 1.5 24.7 7.40

6 Si 2.0 24.17 7.

4 1s 2.5 D3.2 3- 0
6 1S 3.0 22.0 5.0t

7 2
7 2
7 2
7 2
7 2
7 a

7 4
7 4

7 4
7 4
7 4
7 '
7 4
7 4
7 46
7 4
7 a

0.4 26.02 10.42

1.0 23.1 10.08
1.5 25 9*.0
2.0 25 J0 7.0
24 25.1 7.74
3.0 3.17 7 T."

0.5 2s.6 9.8
1.0 3.49 9.9
1. 25." 9.92
ZA 35. 3 1040
2.4 253. 10.43

3.0 23.53 12
3.5 s.e2 727
4.0 2U 5 6.77

4.5 24.7n 64

5.0 24.44 5o0

5.5 24.3 S4
4.0 23 46 4. 6

S53 8.02
531 7.=

56 7.77

du 7.54

541 S.4"

543 845
554 8.4

S n U.N546 8.04
5S" 8.04

506 8.n
5et 8.22
507 8.21
506 842

Su 8.13

SU 8.02
524 7.9

S" 7.

7 U 1.5 z3.98 11.3

13 2.0 3.86 11.41

7 U 2.5 240 t1.M
7 13 3.0 2.70 IO."

7 a3 3.5 332 ?JO

7 a *.0 2S.07 4.77

7 a 4.5 8.03 6.79

7 13 5.0 24.18 4.42

7 13 5.5 2U.5 5.95

7 13 6.0 24us S.70

7 U . 4 2 4.73 4.71

7 13 7.0 2443 L2

7 16 0.5 s.09 11.

7 U 1.0 24.5 1am

7 14 1- 24.42 8.9
7 U 2.0 24.16 4.71

7 1 2. 23.06 4.72
716 3.0 22.30 3.u

7 U 3.4 2245 2.4

*m 2
I 2 0.3 34.97 .47
8 2 A 34. 7 6.37

8 2 1.5 3442 6.5

* 2 2.0 34.J 4.17
a 2 2. 34.3 6.07

a 2 3.0 33.A6 4.3

* 2 3.5 .72 3425

3m 4
1 4 Z. O 3 11.30

8 4 1.0 3 . 11 2
a A 1*. .0s 1.1U

a 4 2L0 3.08 11.14
a 4 2.5 e3.03 11i5

a 4 3.0 3Ls 10.94

a 4 343 'MM0 10.72
a A 4.0 23M 110.6
8 4 Us _3 . 1 4 6
* a 5.0 2 .5l a8
a A 5.5 27.5 4.0
a 4 4.0 3.21 1.0u

517 8.2

514 1.27
516 8.26

515 1 4 3ssr LZ

531 8.14

50 7."
539 7.95
540 7.92

542 7.1
5U2 7.7
547 7.4

5S

su

sot

45
487
4724n
49

.. 26

7.n
7.5

7.48
7311

am a

7 * 3 *.5 9.35 502 8.15

7 1 1 . 8 3 4 6 9. 0 5s 3 8.1 5

7 * 14 t 5. 9.37 5s05 S.u

7 * 2.0 2s.17 9.t9 1 IL".

1 2.5 s.13 .U 50 IL1

7 8 3.0 23.4 9. 2 S 8

7 8 .5 3 .4 9.18 50S S."

7 8 4.0 24.11 9.12 51 .IS

7 C 4 24.91 t 92 StT7 7.98

7 e 5.0 24. 6.2 S1 T."5

7 8 .5 24.3 4J5 1S" 7J2

7 6.0 4.81 5.97 r 7. TJT
t 4.3 24.fl 5.0 S524 7.0

r 7.0 24.U 3.92 S 7r0

7 a 7r4 2439 3.48 531 7.O

7 8 8.0 24.37 3.26 52 7.5

7 a 1.4 24. 2a5 53 7.

7 a 9.0 24.12 6.2 539 7.47

7 a 94 5349 0.A2 s5 7Al

7 8 10.0 253.74 .26 54so 7.

4" S."

453 8.21

459 7.1%
45 7.73

444 8.41
W 4 845

44

445 8tU

W" LU

4U5 t.4
W5 8 4 5

484 8.06

*m 8
m I 0.3 7.0 s i 0.72 3. 1 3A1

a I 1.0 27.4" 10.39 451 .4
I 1.5 27.41 9.i 454 8L40

* I 2.0 27.40 9. 453 846

8 8 2.5 2J3 7.93 442 8.3

a S 3.0 2T.12 748 442 8.2
1tT! 13

7 13 0.5 2A.1T t12

7 13 1.0 26.12 11.7
S1 *.21
Su S.2
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I CLINTON MI STATION
EVVIRIDxTAL MOSNIOING PRO"

LAU VtMt MLIIT PIU 4AtA FO 1990

Ps "ION slTt DPTN TVITv slyt KrTi 7To to c m M

a
a
a
a
S
a
a
a
a
a
a
a
a
a

S
a
8
a
S
S
3
a
8
a
S
a
8
8

3.5 2A.79
4.0 2.65
4.5 26.53
5.0 26.5
5.5 26.e0
6.e 25-9
6.5 2514

7.5 13.31
o.0 21.97
*.5 2U.6
9.0 245
9.5 2/.37

10.0 z2A4

0.3 29.5
1.0 29 30
1.3 29.43
2.0 29.27
2.5 25.75
3.0 29.6
3.5 2833
4.0 2a53
4.3 28.18
5.0 V7."
5.5 26.9
6.0 26.43
6.3 25.0

5.95
4.79
4.15
2.56

0 x
035

11.34
11.10

was

eS.

.5s2
4.1S

10.7

0.31

83

447

471
473
'77
490

484490
W

497
50&
508

513
513

4"

445"s

453
45

4354"
473
47,

4ft

7.93
7.13

T.X7
7.'?
T-t
7J.736
Jv

T73
T.8
TXt7.31
7.30
7.9

8.45
8.47

5.39

L4U

LU0

S.87

7.-7.50
7.41
T7

9
9
9
9
9

.9

9

9

9
9

9
9
9
9
9
9
9
9
9
9
9
9

9

4
4
4.
4
4
4
A
£

a
S
a
a
a
a
a
a
a
a
a
a
a
a
a
3
I
a
a

2.5 22.4
3.0 22.44

.0 22.36
4.5 V2=

5.5 52.35
4.03 Z2.15

035 22.76
1.0 22.76
I.5 52.77
2.0 n7n
2.5 22.76
3.0 22.75
3.5 22.75
4.0 22.76
4.5 52.76
5.0 52.76
5.5 22.76
6.0 22.77
4i 2.76
7.0 52.78
7.5 ZL7T
5.0 52.77
S.5 22.76

9.0 e 277
93 22.78

6.75
6.71
6.72
6.81
4.2

6.90
4.79

7A2
7.36
7.24
7.11
7.13
7.09
7.09
7.05
7.05
7.05

7.01
7.13

7.52
7.13

6.89

6.97
T.t

4"

UA
468

49

468

£71

470
470
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FOR MORE INFORMATION, CALL OR WRITE
Illinois Power Company
Water Pollution Control Section (A-1 7)
500 South 27th Street
Decatur, Illinois 62525
(217) 424-7322

ILLINOIS
PCOWER


