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ABSTRACT

This study was undertaken to determine the environmental effects on 

Lake Michigan of a long-existent thermal discharge from the Oak Creek 

Power Plant (1760 MW) of the Wisconsin Electric Power Company.  

Monthly sampling for temperature, chemicals, zooplankton, and 

phytoplankton was conducted near the plant and in a reference area. Cluster 

and factor analyses of plankton data indicate the thermal discharge had little 

effect on plankton distribution. Differences between inshore and offshore 

stations were much greater than differences between study areas. The 

primary variable was distance from shore. Analyses of chemical data did 

not produce any useful relationships and none were related to those estab

lished for plankton.  

Results of two extensive synoptic and four near-plant surveys showed 

that water quality in the vicinity of the plant was a consequence of outflow 

from Milwaukee Harbor, sewage outfalls, and other point sources. These 

discharges resulted in high concentrations of chemicals nearshore, e.g.  

phosphorus was as much as 30 times greater nearshore than previously 

reported for the open lake. The power plant had no obvious influence on 

water quality or chlorophyll a distributions.  

Uptake of C-14 was measured in intake and discharge water of the power 

plant and various dilutions of the two to simulate effect of entrainment on phy

toplankton productivity. Net entrainment, i. e. the difference in uptake rates 

between discharge and intake samples, resulted in a 64% increase in uptake.  

Increased temperatures and mechanical stress resulted in 24% and 9% increases 

in uptake.
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INTRODUCTION

Much attention has been directed toward the study of thermal discharges 

and their potential environmental impact in the Great Lakes region. While 

a good deal of information concerning this subject is presently available, 

much of the work which has been reported, or is presently underway, has 

concerned itself with power generating stations yet to begin operation or 

those that have only recently come on-line. The present study was undertaken 

in an attempt to assess the environmental effects of a long-existent thermal 

discharge of a large power generating station. It was hoped that the results 

of such a study would aid in answering the critical question, what are the 

long-term effects of a large, thermal discharge into Lake Michigan? 

Description of Wisconsin Electric Power Company 

Oak Creek Plant 

The site chosen for study was Wisconsin Electric Power Company's Oak 

Creek,*Wisconsin Plant. This coal-fired plant, which began operation in 1953, 

has a generating capacity of 1760 MW. It is situated on the western shore of 

Lake Michigan, about 20 km south of the main entrance to the harbor of the 

City of Milwaukee. The plant has an on-shore intake and discharge. At 

capacity, discharge rates can equal 5700 cubic meters per minute (1. 5 million 

gallons per minute). The temperature rise from intake to discharge ranges 

from 2 to 7 C, depending upon operating conditions and seasonal factors. The 

discharge water is released from five separate points with a 150 m distance.  

Each discharge is deflected south, the direction of the predominant currents 

along this shore.  

Experimental Design 
Original emphasis was placed on a monthly sampling routine along several 

experimental and control transects in the vicinity of the power plant. After 

some preliminary investigations, four such transects were chosen (Fig. 1, 

Table 1). The most northern transect, including stations 9, 10, 11, 12, and
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13, was chosen to represent a control area removed not only from the effects 

of a thermal discharge, but also from the effects of the City of Milwaukee.  

The transect just north of the Oak Creek facility, including stations 1, 2, and 

3, was chosen to represent a control area probably affected by discharges 

from the City of Milwaukee but not by a thermal discharge. The transect just 

south of the power plant, including stations 4, 5, and 6, was chosen to repre

sent the prime experimental area -- that area where, if thermal effects were 

to exist, they would be most likely to occur. The two transects in the vicinity 

of the power plant shared two offshore stations, 7 and 8. The most southern 

transect, including stations 14, 15, 16, and 17, was chosen to represent the 

secondary experimental area -- that area where, if thermal effects were to 

exist, the extent of their down-current effects could be assessed. At each of 

these stations temperature and several chemical parameters were measured.  

In addition, the zooplankton and phytoplankton populations were sampled.  

Sampling began in September, 1971.  

After following the sampling routine described above for six months, 

several modifications were made in the overall strategy being followed. It 

was decided to shift from monthly to seasonal sampling along these four tran

sects. This decision was based on the quantity and quality of the information 

being gathered, as well as on the apparent need to investigate other problems 

directly related to answering the original question.  

Two additional projects were initiated at that time. First, two synoptic 

chemical surveys were carried out in the vicinity of Milwaakee Harbor (Fig. 2).  

These surveys were undertaken to assess the extent to which other point source 

discharges in the study area, as well as the outflow of Milwaukee Harbor, 

could be detected in the vicinity of the Oak Creek Plant. The second project 
was a series of chemical and biological surveys of the area immediately 

surrounding the power plant (Figs. 3 and 4). This work was designed to give 

a more complete picture of the water quality near the power plant than was 

po(ssile by sampliiig on the four original transects.  

I iicl td(t Ill I heor 'igin 1 expeiinental design was also the investigation 

of primary production rates in areas affected and unaffected by the thermal

discharge. After encountering many logistical problems dealing with severe
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weather and incubator construction, a fundamental change in stratigy was 

formulated. It was decided to do all the incubation work on shore and use only 

intake and discharge water, collected at the plant, for primary production 

rate analysis. This change allowed data to be more easily collected, while 

still obtaining the same basic information.  

The last experimental work which was carried out and will be discussed 

in this report involved periodic evaluations of chemical differences between 

intake and discharge water. This work was done in conjunction with the 

primary production measurements.  

MATERIALS AND METHODS 

Monthly Sampling 

The stations shown in Figure 1 were sampled on the dates indicated in 

Table 2. The most niorthern transect was usually sampled on a separate day 

than the remaining stations. All sampling was conducted from the R/V 

NEESKAY.  

Temperature measurements were made using a 30 m bathythermograph 

when stratification was evident. The only exception to this was September, 

1971, when, because of equipment failure, only surface temperature measure

ments were made. When it became evident that the water column was homo

thermous at all stations, which was the case in January, February, and April, 

1972, only surface temperatures were recorded.  

Water chemistry samples were taken with a 9-1 van Dorn bottle. A 

single sample from each station was collected at a 2 m depth. From this 

9-1 sample, 1-1 was saved for subsequent analyses. On each sample, total 

phosphorus (Schmid and Ambuhl 1965), soluble reactive phosphrous (Ambuhl 
and Schmid 1965), nitrate-nitrogen (Muller and Widemann 1955), silica (AAWA 

1965, heteropoly blue method), sulfate (AAWA 1965, turbidi matrix), chloride 

(AAWA 1965), and conductivity were measured. Only sulfate and chloride 

determinations were made on the September 1971 samples. Sulfate deter

minations were not made on November 1971 samples. Conductivity was not
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determined on the April 1972 samples. For those analyses which required 

filtered water, boiled 0. 45 micron, HA, Millipore filters were used. Filtering 

took place 2 to 6 hours after sample collection.  

On 28 November 1972 samples were collected to determine the degree 

of variability in the chemical results. At each of two locations east of 

Milwaukee, 1/4 and 10 miles offshore, ten replicate Van Dorn samples were 

collected. Each sample was processed like the single samples collected 

during the regular sampling program. Determinations of variability in results 

were made for these inshore and offshore waters (Table 3). Statistical methods 

used were those described by Sokal and Rohlf (1969).  

Phytoplankton samples were collected from the same 2 m Van Dorn 

sample on which water chemistry determinations were made. One liter was 

collected and preserved in Uttermohl's preservative. This volume was then 

allowed to settle for 48 hours, after which time the cell-free supernatant was 

removed. Approximately 100 ml of concentrate remained. From this con

centrate, two subsamples were removed with a micropipette; one 25 ml and 

one 10 ml. Both subsamples were allowed to settle in the counting cells for 

no less than 8 hours prior to counting.  

Phytoplankton counts were made on a Zeiss inverted microscope. To 

count the 10 ml subsample, 320 X was used. For the 25 ml subsample, 1000 X 

was used. A variable transect method was used to determine the percentage 

of the subsample counted. Counting would cease for a particular organism when 

the number counted reached 100, at which point the length of the transect 

traversed would be recorded, or when the end of the 40 mm transect was 

reached. This method had the effect of making the error in the total concen

trations reported for the various groups more equal to one another. Thirty
two taxonomic groups were identified from the samples using this method 

(Table 4).  

Phytoplankton samples from six stations were not counted because they 

were lost or they failed to settle properly: November, 1971, station 10; 

December, 1971, station 7; February, 1972, station 8; and April, 1972, 

stations 4, 11, and 17.
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In addition to this counting method, a separate method was used to more 

precisely identify the diatom portion of the phytoplankton population. This 

work is still underway and will be reported on in a subsequent report.  

Zooplankton samples were collected at each station with a 1/2 m 

diameter, 153 micron (No. 10 mesh) plankton net towed vertically from the 

bottom to the surface with a 15 kg weight attached to the cod end. These 

samples were preserved in 10% formalin.  

Prior to counting, each zooplankton sample was concentrated to 100 ml.  

From this volume, a 5 ml subsample was taken with a wide-mouth, pre

calibrated, automatic pipette. Two entire 5 ml subsamples were counted 

for each sample. These counts were averaged and converted to number of 

individuals per cubic meter. Thirty-five taxonomic groups were identified 

from the samples (Table 5). Two samples were lost: November, 1971, 

station 5; and February, 1972, station 7.  

Two experiments to assess the reliability of the counting methods for 

the zooplankton were conducted. The first was simply to take five replicate 

subsamples of the same sample and determine the variability of each reported 

mean. The results of this experiment appear in Table 6. The second was to 

determine whether the counts were changed by increasing the percent of the 

total volume counted. Several samples from stations 1/4 mile from shore 

were counted. The results of these counts appear in Table 7. A paired t-test 

(Sokal and Rohlf 1969) was used to determine whether these counts produced 

significantly different totals. None of the counts were significantly different 

from one another at the 95 percent confidence level.  

Computer assisted data reduction methods were used to analyze the 

chemical, phytoplankton, and zooplankton data. Cluster and factor analysis 
were used on each type of data to detect relative similarities between the 

stations. The clustering routine was taken from Ward (1963) and Veldman 

(1967) by the Social Science Research Facility, The University of Wisconsin-

Milwaukee, and made available for use in this study. The factor analysis 

used was the image factoring procedure (Guttman 1953, Horst 1965, and 

Kaiser 1963) which is available as part of STATJOB, a statistical package
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made available by the Madison Academic Computing Center, The University 

of Wisconsin- -Madison.  

Primary Production Measurements 

The effect of entrainment on the primary production rates of the near

shore phytoplankton population of Lake Michigan was examined through 

periodic comparative measurements of C-14 uptake by samples collected 

near the intake and discharge sources at the Oak Creek Plant. The intake 

samples were collected on the pressurized side of the pumps. The discharge 

samples were collected at the surface near the first of five discharge points 

with a 4-liter plastic bucket. Enough water was collected at each collection 

site to fill a single 19-liter carboy. Temperature measurements were made 

immediately. The carboys were then transported to a laboratory where 

incubations were begun immediately.  

The incubations were carried out in 125 ml glass-stoppered bottles.  

The standard C-14, light-dark bottle method was followed (Strickland and 

Parsons 1968). Incubation bottles were placed in two Percival light and 

temperature controlled incubators. For each sample incubated at a single 

temperature, three 125 ml bottles were filled and inoculated with C-14, one 

dark and two light. Each bottle was inoculated with about 10 AC of previously 

standardized C-14. Incubations were for two hours. All samples incubated 

at the same time were removed from the incubator simultaneously and kept 

in the dark while the filtrations were taking place. Fifty ml of each sample 

was filtered through a 47 mm diameter Millipore HA filter. Following filtra

tion, each filter was fumed over concentrated HC1 for approximately three 

minutes. The filters were then placed in a liquid scintillation vial with 10 ml 
of Aquasol and put aside until counting was conducted. The counts were sub

sequently converted to mg C fixed/cubic meter/hour.  

Additional measurements made on each sample consisted of determin

ations of the following parameters: total phosphorus, soluble reactive phos 

phorus, silica, nitrate-nitrogen, conductivity, and chlorophyll a (Yentsch and 

Menzel 1963). Methods used, except for chlorophyll a, were the same as

those ' the olllIthly Saiflll hl.S.
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On five of the sampling dates (Table 8), five types of samples were 

prepared for incubation. They were the following: 100% discharge; 67% 

discharge and 33% intake; 50% discharge and 50% intake; 33% discharge and 

67% intake; and 100% intake. On the remaining sampling dates (Table 9), only 

100% discharge and 100% intake samples were prepared. Each type of sample 

was incubated at both intake and discharge temperature, as measured at the 

time the samples were collected.  

The 100% discharge and intake samples were used in a comparative way 

to assess various effects of the pumped entrainment process (Table 10). The 

mixed discharge-intake samples were compared to the intake samples incubated 

at intake temperature (the base-line primary production rate) to assess the 

down-current impact of entrainment on the phytoplankton production rates.  

Mixing of the samples was used to approximate the mixing process that occurs 

as the plume is discharged into the lake. The t-tests were used to make the 

necessary comparisons between two means, each of which was based on dupli

cate determinations.  

Intake/Discharge Chemistry 

On ten sampling dates (Table 11) intake and discharge waters were com

pared chemically. Sampling was conducted in the same manner as for the 

water for the p)rimary production studies. Sulfate was measured on two of 

these dates; s(luble reactive p)hosphorus, silica, nitrate -nitrogen, and 

chlorophyll a on eight; conductivity on six; and total phosphorus was measured 

on nine. Methods of determination were the same as those described above for 

the monthly samples.  

Synoptic Surveys 

The two synoptic surveys of the Milwaukee Harbor area were conducted 

on 12-14 April and 28 June 1972. On 12-14 April, a series of 101 stations 

north of Milwaukee and a series of 148 stations south of Milwaukee were 

sampled in addition to the harbor (Fig. 2). On 28 June only 148 stations 

so)uth o1l Milwaukee were sampled. The distances from shore of the stations
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ranged from 1/4 mile to 5 miles. For the first two miles from shore on 

each transect, stations were 1/4 mile apart. The remaining stations on the 

transects were 1/2 mile apart.  

Sampling was conducted from the R/V NEESKAY while underway. Sea 

chest samples were taken when the proper position was reached. The sea 

chest has its intake at 2 m and was continuously flushed to insure a rapid 

rate of exchange with the water of the immediate sampling location.  

At each station, a 4 oz polyethylene bottle was filled for conductivity 

analysis. In addition, at all stations along several transects an additional 

1-liter of water was collected for analysis of total phosphorus, soluble 

reactive phosphorus, silica, sulfate, nitrate -nitrogen, and chloride.  

Methods of analysis were identical to those described above for the monthly 

sampling routine. These complete analyses were used to determine the 

relationship between conductivity and other chemical parameters of interest.  

The conductivity results were then contour plotted in an attempt to show the 

extent to which Milwaukee Harbor water may flow into the sampling areas 

investigated in the course of this study.  

Near -Field Surveys 

Chemical and biological surveys of Lake Michigan in the immediate 

vicinity of the Oak Creek Plant were conducted on four occasions in the fall 

and winter of 1972-73. The four sampling dates were the following: 10 

October 1972, 9 November 1972, 25 January 1973, and 28 February 1973. On 

the first two dates, 27 stations were sampled on three transects each three 

miles in length (Fig. 3). On the last two dates, 20 stations were sampled 

along four transects each three miles in length (Fig. 4).  
At each station a 4-liter bucket was used to sample surface water.  

From this sample, temperature, chlorophyll a, total phosphorus, soluble 

reactive phosphorus, silica, nitrate -nit rogen, conductivity, and chloride 

were measured. Chlorophyll a was measured using the same method 

described for the primary production work. The other methods of deter

mination were the same as those described for the monthly sampling routine.
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The results of these determinations were then contour plotted to show the 

primary water quality characteristics of Lake Michigan in the immediate 

vicinity of the Oak Creek Plant.  

RESULTS AND DISCUSSION 

Monthly Sampling 

Analysis of Figures 5-8 and Table 12 show that some differences in 

the temperature structure of the water columns did exist between the various 

stations on the four transects. Inshore-offshore seasonal variations are 

evident in Figures 5-8, since they all represent times of cooling or warming.  

In general, the offshore temperatures were higher during the colder months, 

whereas nearshore temperatures were highest in April and June. Some near

surface warming of the inshore stations was present near the power plant.  

This was usually the case for station 4, and occasionally at station 14. Pre

sumably, these higher temperatures ware due to the thermal discharge from 

the Oak Creek Plant and indicate that the thermal plume could be detected 

5 miles from the Plant. During the remaining months, when homothermous 

conditions existed (Table 12), surface temperatures at stations 4 and 14 were 

the same or closely similar to those elsewhere near shore.  

'he concentrations of the zooplankton species and groupings, the phyto

plankton species and groupings, the chemical parameters measured, as well 

as explanations for all the abbreviations used can be found in Tables 4, 5, 

and 13-17.  

The results of the cluster analysis for the zooplankton and the phyto

plankton collected during four months in 1971 and four months in 1972 are 

shown in Figures 9-10, 11, and 12, respectively. Throughout both of these 

sets of analyses, three types of stations usually clustered together. They 

are group A (stations 1, 4, 9, and 14) -- a predominantly inshore aggregation; 

group B (stations 7, 8, 11, 12, 13, and 17) -- a predominantly offshore 

aggregation; and group C (stations 2, 3, 5, and 6) -- an aggregation of sta

tions an intermediate distance from shore. These groupings are indicated
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on each of the dendrograms in these figures except for the January and April 

phytoplankton, where the aggregations were unrelated to this pattern. The 

total make-up of these three groups was not constant. A few stations, 

especially 10, 15, and 16, tended to shift from one group to another from 

month to month. The general make-up of the groups, however, and the type 

of hydrographic conditions they represented, tended to be remarkably constant.  

While the statistical significance of these groupings has not been determined, 

the consistency of the patterns makes them quite credible.  

Factor analysis of the zooplankton and phytoplankton data tended to pro

duce results somewhat more difficult to interpret than those from the cluster 

analysis. In no case were contradictory patterns produced. In Figure 13, 

the first four zooplankton and phytoplankton factors produced by the 

November 1971 data are plotted in a fashion similar to that used by Hughes, 

et al. (1972). The first four factors account for 93 and 86 percent of the 

variability for the zooplankton and the phytoplankton for this month, respec

tively. In this figure the similarity to the cluster analysis grouping is quite 

striking.  

Cluster and factor analysis of the chemical data did not produce any 

meaningful patterns. The patterns that emerged had no relationship to the 

zooplankton and phytoplankton patterns. In addition, they had no apparent 

relationship to the hydrographic conditions the various stations represent.  

Two possible explanations exist for the nature of the chemical results.  

First, only seven chemical parameters were measured at each station, as 

compared to 35 and 32 for the zooplankton and phytoplankton, respectively.  

This fact affects not only the apparent reliability of the results, but also 

affects the numerical reliability of some of the mathematical manipulations 
used in both methods of analysis. Second, two types of chemical parameters 

were measured, those that are usually related to and those that are not 

highly correlated to biological factors. The first type would include total 

phosphorus, soluble reactive phosphorus, silica and nitrate-nitrogen.
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The second type included conductivity and conservative ions such as sulfate 

and chloride. The different patterns produced by these two types of para

meters could have obscured the final results.  

The conclusion that can be drawn from the results of the zooplankton 

and phytoplankton analyses is that the primary variable affecting these 

organisms is the distance from shore. In all cases, all groups of stations 

clustered by both methods included stations from experimental and control 

transects. This is strong evidence that within the areas studied, little or 

no effect of the thermal discharge upon planktonic populations can be 

observed. Some differences between the area north of Milwaukee and that 

around the Oak Creek Plant was noticeable. For example, stations an 

intermediate distance from shore north of Milwaukee tended to be more 

simiilaxkr t ffl'shlre stat ions in ie Oak Creek vicinity tha-n to stat ions a 

similar distance offshore on other transects. The differences between 

inshore stations and offshore stations, however, was in all cases much 

greater that this difference between study areas.  

Representative plots of several major species of phytoplankton and 

zooplankton tend to substantiate this conslusion. In Figures 14-19, the con

centrations of 11 major species of zooplankton and one juvenile group are 

plotted from two transects sampled in December, 1971. All show pronounced 

inshore-offshore trends and relative similarity between the two transects.  

Plot of eight phytoplankton groups (Figs. 20-23), show the same inshore

offshore trends. rhe inshore-offshore trends for both study areas are 

closely similar with the greatest concentrations insh(ore, except for certain 

groups. Although the trends are similar, in general, much higher concen

trations usually occurred nearshore on the southern transect. This greater' 
abundance of plankton probably is due to the greater nutrient concentrations 

rather than any effect of the power plant.  

Some representative plots of the chemical data indicate the same 

patterns (Figs. 24-26). Concentrations of phosphorus were much higher 

near shore at the northern as well as the southern stations. Chloride and 

sulfate concentrations showed no pronounced inshore-offshore trend on the
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northern transect, but both ions were much higher near shore on the southern 

transect. This may reflect the flow of water from Milwaukee Harbor and the 

South Milwaukee sewage treatment plant. The lower silica near shore on the 

southern transect may represent increased diatom growth at this particular 

sampling time.  

Primary Production Rates 

The abbreviations used to denote the various types of samples and their 

incubation temperatures are listed in Tables 8 and 9. The results of the 

100% intake and discharge samples, along with the appropriate comparisons 

(Table 10), appear in Table 9, Figure 27. The results of the mixed intake 

and discharge samples, along with comparisons of these rates with that 

from the IL sample from that same date, appear in Table 8, Figure 28.  

The only consistent effect of pumped entrainment on primary production 

rates was observed in the net entrainment determinations (Table 10). This 

term is used to represent the difference between the rates of the DH and the 

IL samples. The average net entrainment effect was a 64% increase in the 

primary production rate (Table 9, Fig. 29). In eight of the nine determinations 

made, net entrainment was significant at the 95% confidence level. The 

effects of thermal elevation and mechanical stress alone were significant on 

only two occasions. The average effect of thermal elevation was a 24% 

increase in production rates, while that for mechanical stress was a 9% 

increase.  

The fact that net entrainment was usually significant, while the indi

vidual effects that together should equal net entrainment are not significant, 

tends to indicate that it is not appropriate to term the IL-DH difference net 
entrainment. It is highly possible that retaining a parcel of water at dis 

charge temperatures for two hours is not representative of ambient conditions.  

This would Lend to overestimate the effects of entrainment. Until more 

details are known of the discharge plume and more reliable statistical com

parisons can be made with this type of data, no firm conclusions can be 

drawn.
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The same limitations apply to the down-current determinations of 

entrainment effects, which in most cases were limited to those samples 

which were incubated at discharge temperatures (Table 8). In general, those 

samples containing the larger properties of discharge water had significant 

uptakes of C-14, when incubated at discharge temperatures (Fig. 28). A 

decision as to the meaning of this finding will also have to await the detailed 

description of the discharge characteristics of this plant.  

Intake -Discharge Chemistry 

The results of the chemical comparisons of intake and discharge 

waters appear in Table 11. The sample design did not allow for any statistical 

comparison of the results. To give some indication of the relative size of 

the differences found, they were compared to the 95% confidence limits 

determined for inshore measurements (Table 3). Those differences in 

Table 11 which are greater than the appropriate confidence limit are marked 

with an asterisk.  

In general, all the parameters, except silica and soluble reactive 

phosphorus, showed less than a 5% change. The average difference in the 

silica concentrations was +9%, with five of the eight determinations made 

showing differences greater than the 95% confidence limits for this determin

ation. The average difference in the soluble reactive phosphorus concentra

tions was -14%, with four of the eight determinations made showing differences 

greater than the 95% confidence limits for this determination. The reasons 

for the significance of these differences is unknown. A possible explanation 

is that mechanical and thermal stress on the phytoplankton population was 

responsible. Mechanical agitation could damage diatom frustules, thus 
releasing silica. Increased temperatures may have induced increased 

phosphorus uptake. At this point, however, such suggestions are speculation.
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Synoptic Surveys 

Survey of April 12-14, 1972 -- Temperatures ranged from 2.3 to 4.3 C 

from the Milwaukee Harbor north (Fig. 29). Both the lowest and highest 

temperatures occurred about 15 miles north of the harbor. The maximum 

temperatures were in nearshore waters and the lowest temperatures occurred 

3 miles offshore.  

South of the transect extending eastward from the harbor, temperatures 

ranged from 3.0 to 4.9 C. The 3 C water occurred offshore 6 miles NE and 

4. 5 miles SE of the Oak Creek Power Plant.  

Both north and south of the harbor the warmest water occurred near

shore, although the warm waters extended further from shore south of the 

harbor. The presence of warm water nearshore was probably due primarily 

to natural warming of these shallow waters. The presence of warmer waters 

south of the harbor suggests thermal inputs from the various outfalls. These 

out falls may have made minor contributions but this evidently had little effect 

as indicated by temperatures near the Oak Creek Power Plant where tempera

tures were 3. 5 C. Also, it appears that outflow from the harbor would have 

contributed little warm water since temperatures in the harbor were 3.2 C 

on April 12 and 3.7 C on April 14 in the harbor.  

Conditions were suitable for development of a thermal bar, since tem

peratures were less than 4 C offshore and greater than 4 C at several locations 

nearshore (Fig. 29).  

The significant differences and variability in distribution of temperatures 

within short distances, from South Milwaukee southward, suggests an area of 

extensive mixing. It should be noted, however, that stations were more 

closely spaced in this area and the variability in temperatures may represent 
a condition that was also present north and south of the harbor.  

Conductivity of water samples collected from the Milwaukee Harbor area 

and north ranged from 263.3 to 352.2 Mmhos/cm (Fig. 30). The lowest value 

was from station 69 (Fig. 2) 5 miles offshore. The highest value was from 

the main harbor entrance. Most of the values (74%) were in the range of 

266-271 Mmhos. Only 12% were higher than 271 Mmhos.
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Conductivity of samples from the area south of the harbor ranged from 

262.4 to 437. 1 mhos/cm. The maximum lake value was at the harbor 

entrance. Figure 30 does not show this high value, since both the north and 

south surveys commenced with the common transect originating at the harbor 

entrance and results of only the north survey were plotted for this transect.  

Results were closely similar for stations on this transect sampled on April 

12 (north survey) and April 14 (south survey), except for the two stations 

closest to the harbor entrance. The lowest value (262.4 Mmhos) was at the 

furthest offshore station on this transect and also was not plotted. Whereas 

most of the values fell in a narrow range north of the harbor, this was not 

the situation south of the harbor. Only 36% of the values were in the range 

266-271 Jhmhos and 61% of the conductivities were greater than 271 Mmhos.  

Samples with very high conductivities, i.e. greater than 280 mhos, were 

common and made up 24% of the samples. Only 3% of the samples from the 

north survey had values greater than 280 jmhos. The high conductivities so 

common south of the harbor undoubtedly reflect the altered chemical charac

teristics of lake water due to the discharge of industrial and municipal wastes 

into the harbor and directly to the lake south of the harbor.  

The conductivity of the harbor sample was 357 imhos on April 12 and 

722. 5 Mmhos on April 14. Extreme changes of this magnitude are evidently 

due to extensive exchange between the harbor and the lake as a result of wind

driven currents and seiches. Changes in currents within the harbor could 

also result in movements of waters of very different characteristics in and out 

of a sampling site. Three rivers, Milwaukee's Jones Island Sewage Treatment 

Plant, and numerous other outfalls all enter Milwaukee Harbor.  

The highest conductivities occurred nearshore both north and south of 
the harbor. The inshore -offshore gradient in conductivity was pronounced 

from the harbor southward. This was evidently due to the inputs of high con

ductivity waters in this area. Nearshore values were only 7 to 8 units higher 

nearshore than offshore north of the harbor. The water closest to the dis

charge of the Oak Creek Power Plant had a conductivity of 318 Mmhos, whereas 

the nearshore waters north of the plant had values of 310 Mmhos. The highest
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value may be a consequence of sampling closer to shore at the power plant, 

since it appears that the highest conductivity water was close to shore.  

Regardless, the distribution of conductivity does not show a unique situation 

at the Oak Creek Power Plant and suggests that water quality in this area was 

a function of inputs from Milwaukee Harbor and the outfalls north of the power 

plant.  

Concentrations of chloride, sulfate, silica, nitrate, total phosphorus, 

and soluble reactive phosphorus were only determined for water samples 

collected on three transects (Figs. 31-36). For this reason the contoured 

distributions do not show the detail and variability shown by conductivity.  

Nevertheless, the results substantiate the conclusion based on the distribution 

of conductivity, i. e. the water quality in the vicinity of the Oak Creek Power 

Plant was a consequence of outflow from Milwaukee Harbor and discharges 

from sewer outfalls south of Milwaukee.  

The highest chloride and sulfate concentrations occurred at the sampling 

points closest to shore. Chloride values were 9 mg/1 nearshore and decreased 

to 4. 5 mg/i offshore (Fig. 31). Sulfate was 23 mg/1 nearshore and 19 to 20 

mg/l offshore (Fig. 32).  

Nitrates (Fig. 33) had a similar distribution to that of chloride and 

sulfate in the vicinity of the Oak Creek Power Plant, with the highest nitrate 

values nearshore. Some high nitrate values occurred offshore to the NE, 

however.  

The highest concentrations of total (Fig. 34) and soluble reactive phos

phorus (Fig. 35) were also nearshore. The fact that the highest concentrations 

occurred at station 81 (Fig. 2) north of the Oak Creek Power Plant suggests 

that the two sewer outfalls further north resulted in these unusually high phos

phorus levels. As with the above chemicals, phosphorus decreased lakeward, 

but the magnitude of decrease was significantly greater for phosphorus than 

the other chemicals. Total phosphorus ranged from 65 IhgP/1 nearshore to 

10 MgP/1 offshore. Soluble reactive phosphorus decreased from 21 b~gP/1 near

shore to 1. 5 MgP/l offshore. The nearshore phosphorus concentrations were 

within the range usually reported for Lake Erie and Green Bay.
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Silica showed only slight inshore -offshore differences and ranged 

from 0.9 to 1.2 mg/l (Fig. 36). The highest value was nearshore.  

Survey of June 28, 1972 -- Temperatures ranged from 12.6 to 17.2 C 

(Fig. 37). The lowest temperature was recorded at station 24 (Fig. 2). The 

maximum lake temperature was at the harbor entrance. The high temperature 

undoubtedly represented harbor water entering the lake, since the temperature 

of water in the harbor was 17. 5 C.  

Warm waters occurred nearshore from the harbor southward to the 

vicinity of South Milwaukee. Waters offshore were 13 to'14 C south of South 

Milwaukee. The lowest temperatures (13 C) were nearshore and the highest 

temperatures (16. 5 C) were offshore. Sampling evidently was not close 

enough to the discharge of the Oak Creek Power Plant to detect any effect 

on the lake temperatures.  

The warm waters extending from the harbor southward probably repre

sent a situation that exists most of the time. Contrawise the low temperatures 

nearshore probably occur infrequently and may indicate upwelling.  

Conductivity ranged from a high of 372.3 Mmhos/cm at the harbor 

entrance to a low of 261. 6 at station 47 (Fig. 2), 5 miles east of South 

Milwaukee (Fig. 38). The range values were less than observed on the April 

12 survey south of the harbor, primarily because of the lower conductivity at 

the harbor entrance. The water sample from inside the harbor had a conduc

tivity of 417.9 Mmhos.  

More of the samples had conductivity within the range of 266-271 Mmhos 

(49%) as compared to April (36%); but only 32% of the samples had a conductivity 

greater than 271 Amhos -- in April 61% were above this value. Eleven percent 
had conductivities greater than 280 Mmhos.  

Nearshore waters north of South Milwaukee were generally in the highest 

conductivity range, i. e. values greater than 280 Mmhos. South of South 

Milwaukee low conductivity water, 262 to 268 Mmhos, was closest to shore 

and separated from offshore water by at least three distinct masses of water 

with conductivities between 270 and 283 Mmhos (Fig. 38).
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In general, the distribution of conductivity was closely similar to 

that of temperatures suggesting a movement of harbor water south to South 

Milwaukee and upwelling south of South Milwaukee.  

Analyses for chloride, sulfate, nitrate, silica, total and soluble reactive 

phosphorus were made on water samples collected in the harbor and transects 

1-15, 36-48, 71-83, and 108-120 (Fig. 2). Consequently, the same detail 

as shown in the distribution of conductivity (Fig. 38) is not possible in the plots 

of these chemicals.  

Chloride concentrations ranged from 3. 5 to 13 mg/l. The lowest con

centrations were all offshore and the highest occurred at the harbor entrance 

(Fig. 39) indicating outflow of harbor water, since chloride at the harbor 

station was 16 mg/l. Chloride values nearshore off the power plant were 1. 5 

mg/l lower than nearshore values off Cudahy.  

The distribution of sulfate was similar to that of chloride. The lowest 

concentrations (18 mg/1) were offshore and the highest (42 mg/1) was at the 

harbor entrance. The harbor value was 54 mg/l (Fig. 40). Sulfate concen

trations were higher nearshore off of Cudahy than near the power plant.  

The distribution of nitrate (Fig. 41) and silica (Fig. 42) showed some 

similarities in that the lowest concentrations occurred nearshore. The low 

nitrate values (0. 12-0.13 mg/1) occurred nearshore off Cudahy and extended 

to just north of the power plant. The lowest silica values (0. 2 mg/1) probably 

occurred nearshore from Milwaukee Harbor to north of the power plant. Off

shore nitrate and silica concentrations were 0. 18 and 0. 7 mg/l. The highest 

nitrate value (0.29 mg/1) was at the harbor entrance. The high silica value 

(1.3 mg/1) occurred at the harbor station.  

The distributions of total and soluble reactive phosphorus were closely 
similar (Figs. 43, 44). The lowest total (3 Mg/l) and SRP (0. 5 Mg/l) values 

were offshore. Although concentrations of total (174 Mg/l) and SRP (75 g/1) 

were high at the harbor station, a mass of high phosphorus current water 

occurred off Cudahy (total p 99 and SRP 40 g/1). Nitrate and conductivity 

values were relatively high in this same area (Figs. 41 and 38). Total phos

phorus concentrations near the power plant ranged from 6 to 24 g/l, SRP

concentrations were 1. 5 to 2 pg/1.
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The distributions of these various chemicals did not closely reflect that 

of conductivity and therefore did not substantiate speculation on upwelling near the 

power plant. The low silica and nitrate concentrations nearshore were probably 

the result of uptake by diatoms and not caused by upwelling. Nevertheless, 

the conductivity reflects the concentrations of other chemicals in addition to 

those measured and the observed concentrations chloride, sulfate, and phos

phorus, which are part of the sewage discharge, may have been low because 

of upwelling. In any case, the power plant had no obvious influence on water 

quality.  

Near Field Surveys 

Survey of October 10, 1972 -- Surface temperatures ranged from 10 C 

everywhere sampled, except at stations near the Oak Creek Plant and near

shore south of the plant (Fig. 45). The maximum temperature (16 C) was 

observed 0. 5 mile south of the plant. Although this maximum temperature 

did not occur at the nearest sampling point to the plant, the distribution of 

temperatures indicates that the thermal plume extended over 1 mile offshore 

and at least 3 miles south of the plant.  

The distribution of chloride was similar to that of temperature with the 

greatest concentrations (5.9 mg/1) nearshore south of the Oak Creek Plant 

(Fig. 46). The lowest concentrations (4 mg/1) were north and northwest of 

the plant. The low concentration, like the low temp eratures, were nearshore 

north of the plant, but 1 to 2. 5 miles offshore south of the plant.  

Distributions of nitrate, sulfate, and total phosphorus were closely 

similar, and differed from that of chloride since the highest concentrations 

appeared to extend lakeward from a nearshore area about 1. 5 miles south of 
the Oak Creek Plant (Figs. 47-49). Like chloride, concentrations of nitrate, 

sulfate, and total phosphorus were lower nearshore north of the plant than south 

of the plant. Nitrate concentrations ranged from 0. 25 mg/l immediately 

north of the plant to a high of 0.30 mg/l south of the plant. The lowest sulfate 

concentration (17 mg/I) was offshore and the highest of 24 mg/l was nearshore 

south of the plant. Total phosphorus concentrations ranged from 50 , g/l

north of the plant to a high of 290 ug/l south of the plant. Some relatively
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high phosphorus concentrations (100 g/1l) occurred near the sewer outfall.  

The reason for the very high phosphorus concentrations south of the plant is 

unknown, although, since concentrations of 250 ig/l or greater were all 1. 5 

to 2. 5 miles from the plant, it appears the high values were not caused by 

the plant.  

Silica concentrations ranged from 1.1 mg/l north and east of the plant, 

to 1. 4 mg/l, 2. 5 miles south of the plant (Fig. 50). The occurrence of the 

maximum value this distance south of the plant is similar to that of total 

phosphorus, but other aspects of the silica distribution are not closely similar 

to that of phosphorus.  

Soluble reactive phosphorus (SRP) concentrated ranged from a low of 

6 g/l to a maximum of 30 g/1l (Fig. 51). The low value was from the 

furthest offshore sampling site. The high value was from nearshore 2 miles 

south of the plant. The highest soluble reactive phosphorus values also 

appeared to extend lakeward from the same area as for total phosphorus.  

Concentrations of SRP immediately north of and in the discharge water of the 

plant were closely similar. The lowest SRP concentrations north of the plant 

were nearshore and apparently increased offshore, although this is uncertain 

because only nearshore stations were sampled north of the plant.  

The distribution of chlorophyll a (Fig. 52) appeared to resemble quite 

closely that of soluble reactive phosphorus (Fig. 51), but this resemblance 

was superficial, at least south of the power plant where chlorophyll a increased 

from shore lakeward and SRP decreased. North of the plant both chlorophyll a 

and SRP increased lakeward.  

Total phosphorus (Fig. 49) and chlorophyll a had an inverse distribution 

both north and south of the plant. Chlorophyll a decreased from the shore 
lakeward and total phosphorus increased.  

Maximum chlorophyll a concerirations (10. 5 g/1) occurred east of the 

plant. None of the chemical concentrations or temperatures were especially 

high in this area, which was at the edge of the thermal plume. Plots of all 

the chemical data, except chlorophyll a, indicate maximum concentrations near 

shore about 2 miles south of the plant. The reason for this is uncertain,
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although a small stream enters the lake in this area. If this stream was the 

cause of the higher chemical concentrations, especially total phosphorus and 

SRP which are about 30 times greater than mid-bte values, the inflowing water 

must have had a temperature very close to that of nearshore waters as it had no 

apparent effect on distribution of temperatures. Chlorophyll a concentrations 

were low in this area, but this may be due to a diluting effect of inflowing water.  

Survey of November 9, 1972 -- The distribution of surface temperatures 

(Fig. 53) was closely similar to that observed on October 10, 1972, and indicated 

the thermal plume from the plant fanned out and extended 3 miles or more from 

the plant. The lowest temperatures (8 C) were north and east of the plant. The 

highest temperature (14 C) was nearshore south of the phnt.  

Analyses of chloride, chlorophyll a, nitrate, total and soluble reactive 

phosphorus were made on all samples. No sulfate determinations were made.  

Silica was determined for one-third of the stations and were not plotted. These 

few values ranged from 0. 5 to 0.9 mg/l.  

The distribution of all the chemicals were not like that of temperature, 

but they were similar to each other since all, except chlorophyll a, had areas 

of high concentrations about 3 miles north and south of the Oak Creek Plant.  

Concentrations at the power plant were lower than at the aforementioned north 

and south locations. It appeared that offshore waters came closest to shore in 

the vicinity of the plant.  

Chloride concentrations ranged from 7 mg/1 offshore to 11. 5 mg/1 near 

the northern sewer outfall and 3 miles south of the plant (Fig. 54). Concentra

tions in the vicinity of the power plant intake and discharge were approximately 

10 mg/l.  

The distributions of nitrate, total phosphorus, and soluble reactive phos
phorus (Figs. 55-57), were closely similar. Nitrate concentrations ranged from 

a low of 0. 24 mg/l, about 1 mile east of the plant, to 0. 34 near the sewer outfall.  

Concentrations in the immediate vicinity of the plant were 0. 27 mag/l. The lowest 

concentrations of total phosphorus (30 g/l) and SRP (10 g/l) were about 1 miles 

east of the plant. The highest concentrations of total phosphorus (180 g/l) was 

3 miles south of the plant -- SRP was 29 Mg/l. The maximum SRP (45 Mg/l)

occurred near the sewer outfall. Total phosphorus was 90-100 1g/l immediately
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north of the plant and 75-80 g/1l in the discharge area. SRP concentrations 

were around 25 g/1l at the plant.  

The reasons for the observed distributions of chemicals north of and 

in the vicinity of the plant are obvious. It is uncertain as to why high concen

trations occurred 3 miles south of the plant. It is possible for high chemical 

content waters from the Root River and Racine to move northward around Wind 

Point. Lack of more sampling locations near Wind Point precludes verification 

of this possibility.  

The distribution of chlorophyll a (Fig. 58) differed from the above 

chemicals in that the lowest concentrations were nearshore. The lowest con

centration (1.6 g/l) occurred 2 miles south of the plant. Highest concentrations 

(5. 75 Ag/1l) were over 1 mile east of the plant. Low concentrations occurred 

nearshore where concentrations of the above chemicals were high. The reason 

is unknown, although a greater turbidity nearshore would supress algal growth 

and result in higher concentrations of chemicals.  

Survey of January 25, 1973 -- Surface temperatures ranged from 0.8 C 

at the outside stations, approximately one-half mile from shore, to 9 C in the 

discharge plume (Fig. 59). The highest temperatures were all in the vicinity of 

the discharge. Temperatures were 2 C or less, 1 mile from the plant indicating 

that the plume was sinking as it cooled to 4G. Nearshore temperatures north 

and south of the plant did not exceed 1.5 C.  

The distributions of chloride, nitrate, and silica were closely similar 

and did not indicate any influence of discharge from the plant on the nearshore 

waters (Figs. 60-62). The discharge waters could not be detected by the dis

tributions of any of these. Lowest concentrations were offshore and concentra
tions were higher at the nearshore stations. Maximum concentrations all 

occurred in the vicinity of the sewer outfall.  

Total phosphorus and SRP distributions showed slightly higher concen

trations than expected, based on phosphorus content of adjacent nearshore waters, 

in the vicinity of the plant discharge (Figs. 63, 64). The lowest total phosphorus 

values (20 g/1) were offshore. Nearshore concentrations ranged from 55 to

170 ug/l. The high concentrations were in the vicinity of the sewer outfall.
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Chlorophyll a concentrations ranged from 3. 5 to 8.75 Ag/1 (Fig. 65).  

The lowest concentration coincided with the maximum concentrations of all the 

chemicals just north of the sewer outfall. The maximum chlorophyll a occurred 

where concentrations of other chemicals were not especially low or high.  

Chlorophyll a content in water from the immediate vicinity of the plant showed 

no unusual levels that would indicate any effect of the plant.  

Survey of February 28, 1973 -- The distribution of surface temper

atures (Fig. 66) was similar to that of January. The lowest temperatures 

(0.2 C) were at the outside stations. Nearshore temperatures ranged from 0. 5 

to 1.2 C, except in the thermal plume where the maximum temperature was 

7 C. The plume was sinking below the surface within one-half mile of the plant, 

since temperatures had decreased to 3 C at station 2.  

The distributions of the chemicals did not indicate the presence of 

the thermal plume or any influence of the plant on the water quality. Consid

erable variability existed in the distributions and only for major features was 

there agreement among the distributions. In general, the highest concentrations 

were in the vicinity of the sewer outfall and concentrations were low in the 

vicinity of the power plant and southward.  

Chloride concentrations ranged from a low of 7 mg/1 nearshore north 

of the plant to a high of 19 mg/i, also nearshore only 1 mile further north (Fig.  

67). Chloride levels were lower at the furthest north outside stations, whereas 

the reverse occurred just north of the plant. The chloride content of samples 

taken near the plant and to the south was around 10 mg/i.  

Nitrate concentrations ranged from 0.26 to 0.40 mg/i (Fig. 68). The 

maximum concentrations were near the sewer outfall and decreased lakeward 
and toward the power plant. Near and south of the plant the lowest concentrations 

(0. 27 mg/I) were nearshore and increased to 0.30 mg/i offshore.  

Total phosphorus concentrations ranged from 38 M g/l, at the farthest 

south station, to 94 g/1 the first station south of the sewer outfall (Fig. 69).  

North of the power pla nt phosphorus decreased from shore lakeward. A similar 

situation existed one-half mile south of the plant. Two miles south of the plant
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low phosphorus concentrations were nearest shore and increased offshore.  

Nitrate distribution was similar in this area. Phosphorus in the thermal plume 

was lower than in adjacent waters.  

The distribution of SRP was similar to nitrate, since the maximum 

concentration (33.6 g/1l) was near the sewer outfall (Fig. 70). Concentrations 

decreased toward the plant and lakeward to a low of 5 Ag/l. Near the plant 

and southward SRP was 6 g/1l nearshore and 5 ;g/l offshore.  

Silica concentrations varied little from station to station and ranged 

from a low of 1 mg/l at the furthest southern outside station, to a high of 1.2 

mg/l near the sewer outfall (Fig. 71).  

Chlorophyll a concentrations were 3 Ag/l in the thermal plume and 

1 mile north nearshore (Fig. 72). The highest concentrations (4 Ug/1) were 

offshore near the plant and nearshore at stations north and south. Any trend 

in chlorophyll a values in relationship to other chemical data was not apparent.
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Table 1. Station coordinates from far -field survey of Lake Michigan in 

the vicinity of Wisconsin Electric Power Company's Oak Creek, Wisconsin 

power generating station.

Station Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17

.ftA a 0 0 qk qp 9

Latitude, N.  

420 51? 36?? 

420 51? 42?? 

420 52? 06?? 

420 50' 12?? 

420 50? 18? 

420 50? 42?? 

420 52' 00? 

420 53? 06 
430 15? 12?? 

430 15? 12?? 

430 15? 12?? 

430 15? 06" 

430 14? 48? 

420 48' 37" 

420 48' 42" 

420 49? 06" 

420 50? 06??

.. . . I I

Longitude, W.  

870 49' 07" 

87049' 02" 

870 47' 03" 

870 49' 00" 

870 48' 05" 

87" 47? 02" 

87 ° 43' 09" 

870 38' 01" 

87" 54' 03" 

870 53' 05" 

870 52' 02" 

870 48' 06", 

870 42' 07" 

870 47? 041 

870 471 03" 

870 45? 09" 

870 42' 02"



Table 2. Dates on which monthly sampling took place, 1971-72.  

Month Days 

September 13, 14 

October 4, 5 

November 3, 8 

December 6, 7 

January 19, 31 

February 21, 24 

April 12, 13 

June 26, 27



Table 3. Results of chemical and chlorophyll variability analysis. Parameters 

measured are shown with their respective means, standard deviations (S. D.), 

coefficients of variation (C. V.), and 95 percent confidence limits (±.95) for 

both inshore (1/4 mile east of Milwaukee) and offshore (10 miles east of 

Milwaukee) locations. Ten replicate samples collected on 28 November, 1972 

were used to determine each mean.  

INSHORE
Parameter 

total phosphorus 
soluble reactive phosphorus 
nitrate nitrogen 
silica 
sulfate 
chloride 
c onductivity 
chlorophyll a mg chlu

Parameter 
total phosphorus 
soluble reactive phosphorus 
nitrate nitrogen 
silica 
sulfate 
chloride 
conductivity 
chlorophyll a mg chloi

Units 

Mg P/l 
Ag P/l 
mg N/I 
mg SiO2 /1 
mg SO4 /1 
mg Cl -/I 
Amnhos/cm
)rophyll a/m

OFFSHORE 
Units 

Ag P/I 
Mg P/l 
mg N/1 
mg Sio2 /1 
mg S0 4 /1  
mg C 1-/I 
Amhos/cm 2[ 

rophyll a/m 3

Mean 

16.82 
4.85 
0.25 
0.99 

1.8.40 
9.38 

272.10 
2.-66

Mean 
7.82 
1.61 
0.23 
0.89 
17.70 
7.06 
9. 51 
1.76

S.D.  

3.66 
1.38 
0.01 
0.06 
0.77 
0.93 
5.02 
0.42 

S.D.  
3,22 

1.27 
0.01 
0.07 
1.09 
1.99 
5.92 
0.31

c.v. (%) 

21.8 
28.4 
4.3 
6.4 
4.2 
9.9 
1.8 

15.7 

C. V.(%) 
41.1 
79.1 

4.1 
8.3 
6.1 

28.2 
2.3 

1.7.9

±. 95(%) 

15.6 
20.0 

4.0 
5.6 
2.9 
7.0 
1.4 

10.9 

±. 95(%) 
29.5 
55.9 

4.3 
5.6 
4.4 

20.1 
1.6 

13.1



Table 4. Phytoplankton group abbreviations used in Table 14 and the names of 

the taxonomic categories they represent.

TABELL

ABBREVIATION 
ANKIST 

CHLLIK 

CLOSTE 

COSMAR 

CRUCGI 

GREFIL 

COLENK 

OCYSTA 

OCYSTB 

P EDIAS 

SCENED 

SELENA 

STARAS 

TETRAS 

TETRAE 

ANABAE 

CHROOC 

COLONY 

BGRFIL 

CHRYSO 

DINOBR 

MALLOM 

CRYPTO 

RHODOM 

CERATM 

GYMNOD 

ASTFOR 

CENTRI 

MELOSI 

NEEDLE 

OTHPEN

TAXONOMIC NAME 
Ankistrodesmus spp.  

Chlorella spp.  

Closterium spp.  

Cosmarium spp.  

Crucigenia spp.  

Green filaments 

Colenkinia spp.  

Oocystis sp. A 

Oocystis sp. B 

Pediastrum spp.  

Scenedesmus spp.  

Selenastrum spp.  

Starastrum spp.  

Tetrastrum spp.  

Tetraedron spp.  

Anabaena spp.  

Chroococcus spp.  

Blue green colonies 

Blue green filaments 

Chrysochromulina spp.  

Dinobryon spp.  

Mallomonas spp.  

Cryptomonas spp.  

Rhodomonas spp.  

Ceratium spp.  

Gymnodinium spp.  

Asterionella formosa 

Centrics other than Melosira spp.  

Melosira spp.  

Needle shaped diatoms (Fragilaria, Synedra) 

Other Pennales (Achnanthes, Cocconeis, 
Amphipora) 

Tabellaria spp.



Table 5. Zooplankton group abbreviations used in Tables 6, 7, and 13 and the 

names of the taxonomic categories they represent.  

ABBEVITIO TAXONMIC AMEA --

SENGAL

ABBREVIATION 
ALOAFF 

BOSMIN 

CERLAC 

CERQUA 

CHYSPH 

DAPGAL 

DAPLON 

DAPRET 

DAPSCH 

DIAL EU 

EUBOSM 

HOLGIB 

LEPTKI 

POLYPE 

CANTRO 

COPNAU 

CYCBIC 

CYCIMM 

DIAASH 

DIAIMM 

DIAMIN 

DIAORG 

DIASIC 

EPILAC 

EURAFF 
1 I,.% AI 

Mv VSI DA

TAXONOMIC NAME 
Alona affinis 

Bosmina longirostris 

Ceriodaphnia lacustris 

Ceriodaphnia quadrangula 

Chydorus sphaericus 

Daphnia galeata-mendotae 

Daphnia longiremis 

Daphnia retrocurva 

Daphnia schodleri 

Diaphanosoma leuchtenbergianum 

Eubosmina coregoni 

Holopedium gibberum 

Leptodora kindtii 

P olyphemus pediculus 

Canthocamptus robertcokeri 

Copepoda nauplii 

Cyclops bicuspidatus 

immature Cyclops spp.  

Diaptomus ashlandi 

immature Diaptomus spp.  

Diaptomus minutus 

Diaptomus oregonensis 

Diaptomus sicilis 

Epischura lacustris 

Eurytemora affinis 

I iu'10caTantls rlnal(crurus$ 

Nhesuocy cl1op s edax 

Sene cella calanoides



Table 5 (continued).

ABBREVIATION 

TROPRA 

HYDRAS 

INSECT 

MYSREL 

NEMTOD 

OLIGCH 

OSTRAC

TAXONOMIC NAME

Tropocyclops prasinus 

Hydra spp.  

Insecta 

Mysis relicta 

Nematoda 

Oligochaeta 

Ostracoda



Table £. Variability of zooplankton counts from five, five-percent subsamples (sub 1-sub 5) from a 
zooplankton sample taken at station 1 (Fig. 1) on 8 November 1971, with standard deviation 

DS.D.), the coefficient of variation (C. V.), and the 95 percent confidence limits (±. 95), 
Thown for each taxonomic group. Refer to Table 5 for abbreviations for taxonomic groups.  

Taxonornic Number of Individuals/Cubic Meter 
Group sub1 sub 2 sub 3 sub 4 sub 5 mean S.D. C.V. (i) ±.95(%) 

ALOAFF 20 21 41 0 0 16 17 107 133 
BOSMIN 6630 6569 5712 7772 7242 6785 7473 110 137 
CHYSPH 41 82 61 82 41 61 20 33 41 
DAPRET 1326 1714 1326 1469 1448 1457 159 11 14 
EUBOSM 816 1204 816 1367 1183 1077 249 23 29 
HOLGIB 20 143 122 224 163 134 74 55 69 
CYCBIC 12,791 11,914 11,954 14,851 12,587 12,819 1199 9 12 
CYCIMM 245 163 204 0 0 122 115 95 117 
DIAASH 449 408 408 469 571 461 489 106 132 
DIAIMM 122 82 122 0 82 82 50 61 76 
DIAMIN 0 82 61 143 102 78 53 68 84 
DIAORG 367 224 245 327 306 294 59 20 25 
DIASIC 61 41 20 143 82 70 47 67 83 
EPILAC 0 82 20 0 0 20 36 178 223 
EURAFF 102 0 0 0 0 20 46 228 285 
LIMCAL 0 0 0 0 41 8 18 229 279 
NEMTOD 41 0 0 0 0 8 18 229 279



Table 7. Concentrations of zooplankton produced byduplicate counts of five 
samples, all collected at stations one-quarter mile from shore, with the 
percentage of the sample counted indicated above each column. Refer to 
Table 5 for abbreviations for taxonomic groups.  

Station 4 Station 1 Station 4 Station 14 Station 9 
Taxonomic September December December April June 

Group 1971 1971 1971 1972 1972 
10%, 5% 10% 5% 10% 5% 10% 5% 10% 5% 

BOSMIN 10.931 12,172 453 599 551 734 17 17
CERLAC 
CHYSPH 
DAPGAL 
DAPLON 
DAPRET 
EUBOSM 
HOLGIB 
LEPTKI 
POLYPE 
CANTRO 
COPNAU 
CYCBIC 
CYCIMM 
DIAASH 
DIAIMM 
DIAMIN 
DIAORG 
DIASIC 
EPILAC 
EURAFF 
MESEDA 
TROPRA 
INSECT

34 

9

248 
748 
476 

9 
119 

9 
1420 

927 
1275 
51 

1122 
9 

17 

9 
26

51 
34 
17 

2091 
969 
408

29 
7 

358 
504

17

124 
1530 3708 
1904 883 

119 737 
1122 394 

161 
34 358

102 
102

26

22 
22

124

10 
112 
61 

263 235 
496 724 

10

10 
194 

6824 
1601 

734 
490 
133 
163 
10 
10 
51

4935 
58 

876 

131 
409 
175 
15 
15

102 

490 
918

9241 
592 
898 
61 
41 

245 
82 
41 
41

46
428 

84 9 
1134

442 

1173

595 680

88 143 102 9 17 
9 17



Table 8. Primary production rates of intake water incubated at intake temperature (IL) and various combinati 
intake and discharge water incubated at intake and discharge temperatures on the indicated sampling dates wit 
comparisons between the mixed samples and the IL sample shown. The averages of each comparison are sho 
bottom of the column. Differences are expressed as percent deviations from IL. The intake and discharge te 
are in Table 9. Asterisks indicate the percent deviation is significant at the 95% confidence level.  

IL 2/1-H 2/1-L 1/1-H 1/1-L 1/2-H 1/2-L cdev. %dev. odev. Vdev. t dev.  
DATE mg C fixed/cubic meter/hour IL- IL- IL- IL- IL

2/1-H 2/1-L 1/1-H 1/1-L 1/2-H 

24 Nov. 72 3.63 4.96 4.22 5.80 4.57 5.36 5.30 37* 16 60* 26 48* 

31 Jan. 73 4.82 7.43 5.04 10.50 3.83 7.08 8.08 54 6 118* -21 47 

27 Feb. 73 2.09 3.55 2.55 2.93 2.55 2.85 2.28 70* 22 40 22 36 

28 Mar. 73 5.17 5.38 5.57 6.12 6.04 5.97 4.58 4 8 18* 17* 15 

30 May 73 8.94 12.97 10.05 13.44 8.86 11.37 11.31 45* 12* 50* -1 27* 

Average = 42 13 57 9 35

Abbreviation 
IL 
IH 
DL 
DH 
2/1-H

2/1-L

ions of 
h the 
wn at the 
mperature 

Udev.  

IL
1/2-L 

46* 

68* 

9 

-11* 

27 

28

Meaning 
Intake sample incubated at intake (or low) temperature.  
Intake sample incubated at discharge (or high) temperature.  
Discharge sample incubated at intake (or low) temperature.  
Discharge sample incubated at discharge (or high) temperature.  
Sample composition = 2 parts discharge water; 1 part intake water; incubated at discharge (or high 

temperature.  
Sample composition - 2 parts discharge water; 1 part intake water; incubated at intake (or low) 

temperature.  
Sample composition = 1 part discharge water; 1 part intake water; incubated at discharge (or high) 

temperature.  
Sample composition = 1 part discharge water; 1 part intake water; incubated at intake (or low) 

temperature.  
Sample composition - 1 part discharge water; 2 parts intake water; incubated at discharge (or high) 

temperature.  
Sample composition = 1 part discharge water; 2 parts intake water; incubated at intake (or low) 

temperature.



Table 9. Primary production rates of intake and discharge waters incubated at intake and discharge 
temperatures on the indicated sampling dates. Table 10 presents the comparisons used to assess power 
plant impact. The averages of each comparison are shown at the bottom of the column. Differences are 
expressed as percent deviations from the production rate of intake water incubated at intake temperature 
(IL). Asterisks indicate the percent deviation is significant at the 95% confidence level.  

Intake Discharge IL IH DL DH IL-IH IL-DH IL-DL 
Date temp (0C) temp (0C) mg C fixed/cubic meter/hour % dev. % dev. % dev.  

18 Oct. 72 9.0 14.0 9.69 10.55 9 

24 Oct. 72 11.0 14.0 5.48 6.36 15.19 16 177* 

30 Oct. 72 9.2 13.4 10.02 11.37 10.63 12.55 13 25* 6 

24 Nov. 72 6.5 10.2 3.63 4.96 4.29 4.69 37* 29* 18* 

18 Dec. 72 2.5 5.5 2.62 3.71 2.57 4.25 42* 62* -2 

13 Jan. 73 5.9 10.0 4.82 6.43 4.36 10.17 33 111* -10 

22 Feb. 73 2.5 5.5 2.09 2.75 2.56 3.74 32 79* 22 

28 Mar. 73 8.0 11.0 5.17 6.66 5.70 7.00 29 35* 10 

30 Mar. 73 11.6 15.5 8.94 8.32 10.56 13.39 -7 50* 18* 
Average = 24 64 9



Table 10. Explanation of sample manipulations and comparisons used to assess the effects of the 
power plant on rates of primary production (adapted from Brooks 1972).  

Effect Sample Incubation Compared Sample Incubation 
Measured Collected at Temperature with Collected at Temperature 

Net entrain
ment Intake Intake Discharge Discharge 

(temp., (IL) (DH) 
pressure, 
pumps, tur
bulence) 

Mechanical Intake Intake Discharge Intake 

(pumping, (IL) (DL) 

pressure, 
turbulence) 

Temperature Intake Intake Intake Discharge 

(thermal (IL) (IH) 

elevation)



Table 11. Results of chemical and chlorophyll analysis of intake and discharge waters on ten sampling dates 
the percent deviation (dev. %) of the discharge (D) from the intake (I) water shown for each parameter measur 
near the percent deviation figures indicate that the deviation is greater than the inshore 95 c confidence limit ( 
that parameter (Table 3).  

1 TIA 7!vw,~r hni. 71 M171 -)-AR 7

total 
phosphorus 
(Mg P/l) 

soluble 
reactive 
phosphorus 
(9g P/l) 

nitrate 
nitrogen 
(mg N/l) 

silica 
(mg Si02 /1) 

conductivity 
(;Imhos/cm) 

sulfate 
(mg S0 4 /1) 

chlorophyll a 
(mg/m) -

I'J .,Jv1 1u ilF. 1.l 1 

I D dev(%)

46 50 10 139

-- -- -- 2.1

D dev(C)

114 -18* 428

4,4cLu DUr dev( 

D dev(%/)

428

0.7 -67* 19 14

Ju uctober 1 I D de v(Coo.
I N - ,,-46. . %% . \f"%I"., , , .

indicated with 
?d. Asterisks 
Ietermined for

24 November 72

0 87 88

-26* 21.5 16 -26*

0.29 0.29 0 0.37 0.37 0 0.29 0.29 0

mm 0.8 0.8 0 1.4 1.5

-ow ----- 331.8 330.0

19.5 19.5 0 22 22.5

7* 0.8 0.7 -13"

-1" 291.9 296.4 2* 275.5 270.0

2

7.59 7.79 3 3.67 4.01 9 2.68 2.53 -6

I



Table 11. Continued

18 December 72 
I D dev(%)

1 January 7z 
D dev(%)

27 February 72 
D dev(%)

28 March 7U 
I D dev(%)

30 May 73 
D dev(%)

total 
phosphorus 
(Mg P/l) 

soluble 
reactive 
phosphorus 
(Ag P/l) 

nitrate 
nitrogen 
(mg N/I) 

silica 
(mg Si02 /1) 
conductivity 
(M mhos/cm) 

chlorophyll a 
(mg/m) -

42 45

8.1

7 295 340 15 85 83.5 -2 50

8.1 0 14.8 21 42* 12.3

0.25 0.24 -4

1.1 1.1 0 0.7

275.5 277 1 302

9.8 -20

51 2 231

7 6.4 -9

0.32 0.33 3 0.23 0.24 4 0.27 0.27 0

0.7 0 1.0 

307.5 2* 266

I.1 10* 0.7 0.8 14*

7.2

0.4 

0.2

8.1 13

0.4 0 

0.3 50*

267.5 1

12.9 8.98 -30* 4.41 3.96 -10

231 0

3. 65 3.62 -1 5. 6 5.38 -4 14.28 13,84 -3

a-% - 4p - - --- --- 9 91 - -- - - -- IM &'% -M -AP- -0 - - - -



Table 12. Surface temperatures (°C) on sampling dates when 
was not used.

bathythermograph

September January February April
September 

1971 

19.5 

19.9 

19.4 

19.7 

19.5 

19.6 

19.2 

18.8 

18.7 

19.0 

19.0 

19.3

Station 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17

January 
1972 

1.5 

1.7 

1.5 

2.0 

1.6 

2.5 

1.5 

2.0 

1.5 

1.8 

3.8 

4.5 

5.5 

1.3 

1.3 

1.3 

1.5

February 
1972 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.5 

2.0 

0.6 

1.0 

1.0 

1.3 

0.2 

0.2 

0.2 

0.5

April 
1972 

4.8 
4.1 

3.3 

4.4 

4.6 

3.6 

2.7 

2.5 

3.2 

2.8 

2. 5 

2.6 

2.7 

4.0 

5.0 

3.5 

2.7



Table 13. ZOOPLANKTON CONCIENTRATTONS I'ROW OAK CcrEK. rSCoNTN POWER PLANT STUOY 
f NUMIER OF TNDIVTDUALS CUBIC "ETER I 

LOCATIONS OF STATTONS ARr TNOCATEO DIN FIGURE 1 

MEANINOS OF SPECIES AM9-REVTATIONS AR TNOTCATED IN TABLE 5.  

SCPTrMW80 1971

STATION NUMBERS
-1 2 3 5 6 7 8 9 10 11 12 13 , 

=Pam 4nau mw, ow m M. ao,, ow=, =,-= i 0m

ALOAF'F 
SOSP N 
CERLA C 
CERQUA CHYSPH 

DAPGAL 
9APLON 
DAPR"T 
DAPSCH 

ZA L£' U 
EUg OS N 
HOLGI B 
LEPTKI 
POLYPE 
CANTRO 
COPNAU 

........ . _ . .. c v c t.kr c 
CYCIWM 

DIAASH OIAI" 

OIAMIN 
DIAORG 
DIASIC 
IFPILA C 
EURAFF 
LIMCAL 
"E SED A 
SENCAL 
TROPR A 
HYDRAS 
INSECT 
PIYSREL 
NEMTOD 
OLIOCH 

, OSTRA C

20 
23882 

82 
0 

143 
0 
0 

2160 

0 

1121 

224 
0 

0 
0 

5196 
4014 

408 
1100 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 

0 
0

86 0 0 C 
5150 1643 12158 1732 

65 32 51 28 
0 6 c c 

120 32 34 19 
0 38 17 ES 
0 C C a 

3112 8539 20,9 5363 
0 0 0 c 
C 0 c o 

1806 2445 969 167F 
722 2312 408 3483 
111 51 c .37 

*6 6 17 0 
0 0 C c 

8C6 1089 C 6'9 
94r 745 1528 70 

7595 6361 1902 28Th 
278 529 119 222 

2121 8195 1121 21F7 
74 64 c e 
65 280 " 5a 222 

232 0 C 19 
46 C c 74 

157 13 102 120 
C a C C 
0 0 102 C 
0 0 C C 

74 14 C 12C 
0 0 C c 
0 0 C 
0 0 c c 

28 0 o c 
C 0 C C 

0 0 C C

SPEC"s 
ABBREVIATIONS

0 0 
1C87 198C 

31 0 
c C 

38 13 
34 22 

0 C 
5726 1861 

C 0 
C C 

16S4 S6C 
1943 514 

7 9 
7 c 
o 0 

qq2 275 
591 509 

711P 173G 
28! 97 

9102 3632 
61 18 
20 124 

1C9 0 
c C 
c 4 
C C 
O C 
O C 

88 173 
c c 
7 c 

20 0 
0 c 
c c 
a c

0 0 0 
117 24778 16153 

3 20 9 
0 C 0 

16 0 9 
6 *1 0 
o C 0 

629 1060 2612 
0 C 0 
3 a C 

129 958 1630 
165 143 56

9 C 19 
1 0 0 
C C 0 

322 0 2112 
'243 34 380 
1952 11493 9395 

180 2C01 6 S 
1834 2914 187 

3 a 9 
25 C 9 
19 o 0 

6 C 0 
3 0 0 
6 0 0 
O 0 0 
0 0 0 

87 102 102 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
O C 0 
0 C 0

0 
1436 

S 
a 

14 

11 
0 

0 
1181 

68 
5 
a 
0 

301 
625 

2524 
8 

164 

0 14 

0 
0 
a 

9 
a 
0 
0 
0 
a 
0

0 
267 

2 
0 

4 
0 
0 

0 
a 

104 
21 
0 
2 
a 

117 
76 

1156 
14 

561 
0 

4 
0 
0 
0 
2 
0 

0 

0 
0 
0 
0 0 

0

353 
6 
0 
S 
6 
8 

660 
0 
a 

248 
221 

V 

0 

0 

208 
17S8 

359 
1766 

71 
21 
12 

0 

0 

0 
0 

0 
(5

- -- - qp-- - -



Table 13. ZOOPLANKYON CONCENTRATINS FR0M OAK CREEK@ WISCONSIN POWER PLANT STUDY 
I NUMIER OF TNOIVIDUALS / CUBIC METER I 

LOCATIONS OF STATTONS ARE TNDICATEO IN FIGURE 1 
MEANTNGS OF SPECIES ARqREVTATIONS ARE TNDTCATED IN TABLE 5.

SPECTIES 
AOREVIATIO 

A LO AFF 
BOSMIN 

CERLAC 
CERQUA 
CHYSPH 
DAPGAL 
DAPLON 
D APRE T 
DAPSCH 
D IA LE U 
EUBOSM 
HOlGIB 
LEPTKI 
POLYPE 
C ANTRO 
COPNAU 
CYCBIC 
C YC iMM 
D IA ASH 
0 IA 1MM 
O TAHIN 
0 IA ORG 
DIA SIC 
EPILAC 
EUR AFF 
L IMCAL 
MESEDA 
SENCAL 
TROPRA 
HYORAS 
INSEC T 
HYS REL 
NEM TOD 
0 LI GC H 
OSTRAC

iw

ICTOr8,# 1971 

STATIO NUME RS 
I 2 3 4 5 7 9 9 10 11 12 13 14 15 16 1?

20 0a I 0 0 
4218 4149 3704 3810 8642 

0 0 7 0 9 
0 0 0 41 C 

0 28 29 82 28 
o 28 22 0 0 

61 37 7 0 0 
1057 1751 1550 2201 1287 

0 0 0 0 0 

0 0 29 0 9 
1467 79! 1259 4c8 417 

82 9 22 41 9 
0 28 7 0 0 
a 0 0 0 0 
0 0 0 0 0 
0 #946 1834 C 1454 

2S?47 1037 E60 32929 1751 
4198 11068 6885 1793 11421 

10841 445 175 2221 185 
1177 1.0494 7670 1019 9197 

41 0 0 245 C 
795 120 15 346 74 
571 46 73 224 46 
41 28 '6 20 28 

0 0 44 0 28 
0 0 0 00 0 
0 0 0 0 0 
0 0 0 c 0 

1752 1223 1237 1039 389 
0 9 0 0 0 
0 0 0 0 c 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 c 0

c 0 
132 C 

713 

C 
I C 

7438 

C 
C 

12 
19 

C 
0 

c c 

3346 
71! 

85C7 

7438 
C 

32 

64 
13 

0 
C 

c 0 

0 
0

0 

c 
1-7 
27 

C 
174r 

c 
4 

6D2 

31 

c 
9 

744 
84 96 

17! 
3978 

q 
13 
49 

1! 
c 
C 

1378 
C 
C 

C 
c 
c 
c

0 0 0 
89 815 417 

c 0 
c 0 0 
2 0 9 
C C 9 

C 0 

41P 73 33 
£ C 0 

11 C C 

121 262 398 
24 0 0 

4 C 9 
D c o 
C 0 0 

271 C 1315 
11s 7700 1121 

20C7 iliC 4631 
1c 1194 157 

291! 146 8C3C 
7 29 0 
7 116 28 

3I- 15 74 
24 c 9 

0 0 0 
49 C 0 

? c 

c a 0 
59 509 74 

c 0 0 
0 0 0 

0 0 

C. C 0 
c c 0 

c 0

0 
641 

4 

13 
0 
0 

1019 
c 
c 

233 
C 
8 
0 
C 

819 
310 

3124 
115 

4534 
C 
0 

98 
21 
4 

55 

0 
191 

C 
0 

C 
C 
0

0 
191 

0 
0 
4 
2 
C 

731 

284 
4S 
4 
0 
0 

222 
380C 

140 
4730 

0 
42 
58 
38 

0 
7 
0 
0 

571 
0 
0 
C 
0 
0 
03

0 0 
283 4812 

2 29 
0 0 

15 0 
7 0 
1 0 

250 2824 
0 0 
2 15 

490 262 
8 0 
2 0 
0 .0 
0 0 

32 1834 

166 684 
1182 23535 

36 15 
614 2052 

1 0 
4 15 

13 0 
2 44 
0 15 

60 0 
a 0 
1 0 

47 3246 
0 0 
0 0 
0 1 
0 0 
0 0 
o 0

0 0 0 
1231. 3315 7143 

ft 8 0 
o 0 ft 
8 8 8 

17 8 0 
0 P 17 

2768 799 1592 
0 ft f 
8 1F 34 

242C 54? 442 $01; S27! @83 

8 24 8 
O 8 13 

O F f 171 7G 0 O 

§ 0 0 
1138 16 77 934 
2420 64' 1265 
83 527 8839 
32' 188 250 

7132 7179 8788 

i7 24 51 
qwfl 174 

76 78 81 
0 0 0 

O 0 0 
43! 58f' 391 

8 8 0 
0 0 0 

p? p 0 
S 0 ft



SPECIES 
ABBREVIATI@I 

A LO WF 
BOSMNN 

CERLAC 
CERQUA 
CHYSPH 
DAPGAL 
DAPLON 
D APRE T 
OAPSCH 
DIALEU 
EU1 OSM 
HOL 6IB 
LEPTKI 
POL YPE 
CAN TRO 
COPNAU 
CYOBIC 
CYC INN 
0 IA A;H 
DTA IN 
0 TA mIN 
D TAORG 
0 TA SIC 
EPTLAC 
EtUR AFF 
LINCAL 
N ES ED A 
SrNCAL 
TROPRA 
HYDRAS 
INS ECT 
MYSREL 
NENTOD 
OLIOCH 
OSTRAC

is

Table 13. ZOOPLANKTON CONCENTRATIONS rROM OAK CREEK. WISCONSIN POWER PLANT STUDY 
I NUMPER OF TNDIVTIUALS / CUBIC METER I 

LOCATIONS OF STATTONS ARE TNDTCATED IN FIGURE 1 
MEANTNOS OF SPCIETS A?1REVYATTnNS ARE TNDTCATED IN TABLE 5.  

NOVyfFP. 1971 

STATION NUM3ERS 
? 3 6 a 9 7 ' 10 11 1? 13 14 15 16 17

20 0 7 0 
83SS 5'.' 771 19780 

0 0 0 0 
O 0 0 0 

41 65 22 87 
O 93 S60 73 

S 19 15 s 0 
1752 3575 3420 902 

0 0 n c 
0 9 c C 

1100 2S75 2809 2795 
143 111 218 '.66 

O 9 0 0 
0 0 0 0 
0 0 c 0 
0 509 786 C 

153.' 2640 1033 3741 
509 7669 11076 204 
306 176 611 291 
C32 29145 '599 306 
20 37 29 0 

183 '08 502 4 
61 0 15 15 
41 7'. 182 58 
20 816 7 16C 

0 0 7 15 o 0 0 0 
o 0 o C 

265 F65 619 189 
0 9 0 C 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 C 0 
0 0 0 0

O ( 0 0 
0 2023 219 170 
0 0 0 [" 
0 0 0 0 

0 51 20 15 
0 1 E 2°C 7-F 
0 0 2c 10 
0 1652 678 85F 
o C: 0 0 

7 I 
0 1616 1528 1375 
0 12' 194 92 
0 03 C C 0 c c 

0 0 c c 
c qq5 3F2 335 
o 968 3e2 1C9 
0 8114 1227 332E 
0 2?6 683 230 
c 2402 5283 3399 
0 73 10 7 
C 153 21. 99 
0 37C P7 32 
0 8 1c 15 
0 0 10 o 
0 C , 
0 0 C G 
0 c C C 
0 815 5YC 213 
0 C c c 
o 0 C 0 
0 7 0 C 
0 0 O C 
0 0 0 C 
0 0 C c

0 
7820 

c 
0 

0 
c 
c 815 
C 
C 

704 
153 

c 
c 
c 
0 

739 
2725 

c 
178 

c 
25 

c 
0 

c 

0 

25 

0 
c 

0 
c

0 
1111 

c 

0 
C 

1C 

c 

130 
133.  

C 

ZC3 

698 
120 

9 

954 
2103 
6928 

157 
1945 

19 
389 
65 
56 

C 
0 
0 
0 
3 
C 
0 
0 
0 
0 
0

0 0 
1167 228 

O 0 
C 0 
4 9 

25 90 
c 1 

62C 719 
C 0 
c 1 

170 578 
3 q 

0 0 
0 0 

149 309 
467 163 

'801 1094 
144 106 

1266 1654 
4 9 

187 76 
34 3! 
17 12 
17 0 
C 96 
C 0 
0 0 

30 11'.  
0 C 
0 0 
C c 

c 0 

0 0

o a 0 0 0 
153 6979 6363 1295 340 

o 0 0 0 0 
0 51 0 0 #3 
4 17 37 ? 10 

112 34 s6 19 SG 
5 0 19 36 58 

372 3413 196 2271 1713 
O 0 0 0 a 
1 0 0 7 15 

391 391 185! 2009 1921 
53 ' 102 214 6 2" 

2 17 9 15 5 
0 0 0 0 c 

o 0 0 0 I 
52 0 3'.3 260 

333 33096 852 735 805 
860 2887 574' 7256 123! 
75 1749 398 33F 776 

1182 475 2649 3530 6205 
5 0 139 51 24 

101 119 611 437 291 
36 2n'. 19 I F 1@ 

2 68 ? 0 5 

a 34 28 0 5 
80 0 o a 5 

n 0 0 0 0 
o 0 0 0 0 

87 2802 287 *8 398 
O 0 0 0 0 
O 0 0 0 0 
0 0 0 0 0" 
O 0 0 0 0 
a 0 0 0 0 
O 0 0 0 



Table 13. ZOOPLANKTON CONCENTRATTONS FRO" OAK CREEK. WISCONSIN POWER PLANT STUDY 
I NUH9ER OF TNDIVTDUALS / CUeTC METER I 

LOCATIONS OF STATTONS ARF INDICATED IN FIGURE 1 
MEANINGS OF SPECIES A9nREVTATInNS ARE TNOTCATED IN TABLE 5.  

DECrr"SE. 1971 
SPECIES 
ABBREVIATIONS STATION NUMSE9S 

1 2 3 4 5 6 7 8 10 11 12 13 15 .7 
4WAMmicmm a & "oo * a*mww w w~w nnoa&-u MOO 40.10 0.m sm.

ALO iFF 
BOSHIMN 
CERLAC 
CERQUA 

D APGAL 
DAPLON 
DAPRE T 
DAPSCH 
OTALE U 
EUSOSM 
HOLGI 
LEP TKI 
POLYPE 
CANTRO 
COPNAU 
CYcBIC 
c YC IMM 
D TA ASH 
D DTA ITMM 
0 TA MIN 
DTAORG 

0 IA SIC 
EPYLAC 
EUR AF F 
LIMCAL 
NESEDA 
SENCAL 
TROPRA 
HYDRAS 
IN E C T 
MYSREL 
-NrMTOD 

OLTOCH 
* OSTRAC

0 0 
597 Beg 

0 0 
0 0 
o 0 
O 65 
0 9 

262 611 
0 0 
0 0 

495 1093 
o 0 
0 9 
0 0 
0 0 
0 56 

4920 1S84 
58 2899 

873 1297 
0 843 

131 74 
408 500 
175 19 
15 9 
15 19 

0 0 
0 0 
O 0 

87 111 
O 9 
0 0 
0 0 
a 0 
0 0 
0 0

O 0 0 
5 734 491 
O 0 0 
V 0 0 
S C 9 

16 102 74 
O C 74 

149 489 102 
0 0 28 
O 0 0 

384 917 1204 

0 0 a 
0 0 0 
C 0 c 
C C 0 

423 0 241 
1097 9231 2705 
4820 591 C965 
1019 897 769 
572 61 1056 
149 41 65 
243 245 102 
47 82 28 
16 41 . 9 

0 41 0 
89 C 9 

0 0 0 
0 C 0 

94 102 111 
C 0 0 
O 0 0 
O 0 C 
0 C 0 
0 0 0 

0 C

c 
8 
0 
0 

0 

c 

0 28 
110 

C 
C 
C 

400 

329 
2868 

627 

47 
118 
63 

16 
1 

C 

C 

C 

C 
0 
0 
0

0 
c 

c 
c 

c 
c C 
o 

C 
C 
11 

C 
c 

188 

199C 
611 
327 

32 
80 

5 
0 

'8 
C 
C 

21 
0 

c 
0 

C 

C 
C

c 
5 

c 

15.  

C 
7 

0 

10 

? 
C 

104; 

7a 

61 

8 7 
c 
C 
17 

0 

0

0 
224 

c C 

11 
C 
c 

c 
0 
c 

C 

591 
856 
285 
102 

611 
61 

102 
C 
C 

0 
C 

51 

c 
c 

0 
C 
C 

c

0 
18 

0 
0 
0 
0 
C 

130 

C 
0 

19 
0 
C 
0 
0 

176 
204; 

1149 

3241 
743 
37 

750 
9 

46 
28 
37 

0 
0 

28 
0 
0 
0 
0 
0 
0

0 
13 

0 
0 
0 

c 0 

4 
0 
0 

13 
0 
0 
C 
0 

381 

la 

1183 
465 

133 
'C 
62 
40 
18 
4 
9 
C 
0 

22 
C 
0 
c 
C 
0 
a

0 
8 
0 
0 
0 

0 
0 
8 
0 
0 
0 
C 

110 
95 

1223 

4C 

99 

3 

2 
5 
o 

0 
1 
0 

0 09

o 0 a 
a 932 315 
0 0 0 
0 0 0 
O 29 19 

11 306 130 
0 0 5 
2 810 176 
0 0 0 
0 0 f 

36 1106 982 
O 0 9 
0 0 0 
O 0 0 
0 0 0 

152 0 176 
123 4527 797 

1027 12459 4214 

495 1266 10?8 
637 0 611 

25 247 130 
38 815 185 
72 116 65 
1 44 0 

0 ?9 9 
32 0 9 

0 0 0 
0 0 0 
34 11"1 139 

0 0 9 
0 0 0 
n 0 0 
0 0 0 
O 0 0 
0 0 0

0 

0 

6 

0 
96 0 

iss 

0 

9 
0 

ft 

C 

361 
639 
5706 
1019 
96! 

48 

185 
120 

9 
9 
9 
I' 
0 

9 

0 
0 
0 
0

0
0 

0 
0 

11 
C 
0 

32 

0 
0 

1S9 

327 

3? 

38 
0 
0 

11 
0 

38f 
0 
0 
0 
0 
0 
0



Table 13. ZOOPLANKTON CONCENTRATTONS FROM 01kK CREEK* WISCONSIN POWER PLANT STUDY 
I NUMqER OF TNDIVIDUALS / CUBIC METER ) 

LOCATIONS OF STAT!ONS APE INOTCATED TN FIGURE 1 
MEANINGS OF SPECIES ASOREVTATT0NS ARE TNDTCATED IN TABLE -5.  

JANUAPY. 1372 

SP(CZES 
A8BREVIATIONS STAT~tIN NUMBERS 

1 2 3 4 I 6 7 a 9 10 11 12 13 11 15 16 

ALOW' 0 0 0 0 0 c C C C 0 0 0 a a a 

BOS"IN 0 0 0 0 19 C C 2 0 0 5 2 1 0 0 0 

CERLAC 0 0 0 0 0 C , a C 0 0 0 a a a 

CERQUA 0 0 0 0 0 0 C C a a a 0 0 0 0 

CHYSP1 0 0 0 0 0 0 c c 0 0 0 ca 

DAPGAL 0 0 0 0 0 C C C C 0 0 3 1 o a a 

DAPLON 0 0 0 0 0 0 C c c a 6 o a a a 

DAPRET 0 0 0 0 0 C C C 0 5 0 0 0 0 0 
DAPSCIH 0 0 0 0 0 c C c r o o 0 0 

DTALEU 0 0 0 0 0 C C C 0 0 0 a 

EUBOS 0 0 C 28 9 5 C 0 C 0 2 0 0 0 

HOLGIB 0 0 0 0 0 0 C 2 C c 0 0 a a a 

LFPTKI 0 0 0 0 C C 0 c a 0 0 a o o a 

POLYPE 0 0 a 0 0 C C 0 C 0 0 0 0 a a a 
CANTRO 0 0 0 0 0 0 C C C c 0 0 0 0 C 0 

CMPNAU 0 0 0 0 56 17 11! C 111 102 8 33 0 113 121 

CYCBIC 1732 212 823 1630 111 03 131 229 34 65 73 70 136 5l3 82 29 
CYC TM 170 726 964 G8 191 797 1679 2063 85 593 965 1649 952 781 S8 1921 
DIA ASH 37 731 721 272 287 108 514 1460 51 157 5C0 961 75 221 275 66? 

DTAIMN 0 51 259 Go 6F 1C2 F3 01" 0 71 121 241 121 153 82 19E 
D!ANIN 0 110 141 0 46 74 73 120 0 19 102 90 lOS 0 71 87 
DTA ORO 102 51 212 102 9 15 19 125 17 19 82 16 61 17 31 73 
DIASIC 34 25 91 31 0 0 39 97 17 0 5 73 8 31 31 0 

EPILAC 0 0 C 0 0 C 0 C C 0 0 0 0 0 . 0 

EUR AFF 0 0 0 0 0 C C C 0 0 0 0 0 0 0 0 

LIMCAL 0 76 118 Go 19 37 21 66 68 19 92 19 3 17 11 18' 

M EPEDA 0 0 0 0 0 C 0 C 0 0 0 0 0 0 0 0 
SFNCAL 0 0 0 0 0 C 0 C C 0 C 0 0 0 0 0 
TROPRA 31 25 55 0 9 1 F 41 17 28 '4 32 I , 1 51 65 
HYDRASa 0 0 0 0 0 C C 0 C a C 0 0 0 0 

INS EC T 0 0 0 0 C a a C C l . 0 0 0 o 
MYTREL 0 0 0 0 0 C C 0 0 c 0 0 0 0 0 
NETOD 0 0 0 0 0 0 C 0 0 0 0 
OLTOCH 0 0 0 0 ( C C 0 C 0 0 0 0 0 

OSTRAC 0 0 0 0 0 0 C 0 C 0 0 0 0 0 0 0

17 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0S 

30 
218 
1106' 
2165 
1306 

78 
0 
0 

39 
0 
0 

IIl 
0 
0 
0 
0 
0 
0



Table 13. ZOOPLANKTON CONCENTRATTONS FRON OAK CREEK* WISCONS9TN POWER PLANT STUDY 

( NUMqER OF TNDIVTDUALS / CUBIC METER I 

LOCATTONS OF STATTONS AQ! TDICATEDT N FIGURE 1 
HEANrNGS OF SPECIES APqREVTATIONS ARE TNDTCATED IN TABLE-5.  

rER.!UARY. 1972 

SPECIES 
AB BREVIATIONS STATTBN NU"SEPS 

1 2 3 4 5 6 7 8 9 ic 11 12 13 14 15 

ALOWF 0 0 0 0 0 0 0 c C C 0 0 a a c 

BOSKIN 0 0 0 0 0 C 0 C C 0 0 0 a a a 

CrRLAC 0 0 t 0 0 C C c C 0 0 0 0 0 a 

CERGUA 0 0 0 0 0 c C c C 0 0 0 0 a a 

CHYH0 a 0 0 0 C C c C 0 0 0 0 

DAPGAL 0 0 0 0 0 C C C C C 0 0 a a a 
DAPLON a a a 0 0 c o a 0 0 0 0 a 
DAPRE T 0 0 0 0 0 C C a C 0 C 0 0 a 
DAPSCH 0 0 C 0 C c c C 0 0 0 a a 
DIALEU a a 0 C 0 C C 0 C C C C 0 0 0 

EU6OS 0 0 C 0 0 0 C 0 C 0 c 0 a a 
HOLGI9 0 0 c C 0 C C C C 0 0 0 0 0 

LEPTKI 0 0 c 0 0 C C C 0 0 0 0 0 o a 

POLYPE 0 0 0 0 0 1 C 0 C 0 0 0 

CANTRO 82 61 36 10? 28 22 0 C 306 9 C 0 0 119 51 

COPNAU 0 0 C C 46 29 C 54 C 0 204 57 74 a 0 

CYCBIC 143 112 262 306 46 109 C 37 245 352 150 ! 132 543 

C YCI1"" 61 2?4 64c 127 1?6 488 C 1806 143 593 1674 1672 1095 509 1766 

OIA A6H 61 255 240 255 556 364 C 1061 509 658 1344 700 SC7 340 688 

OIA INN 41 I3 65 25 139 C 12e 143 93 23! 191 132 136 178 

DIANIN 0 31 124 25 93 95 C 115 2C 65 16C 118 50 0 221 

O TA ORG a 20 3c 25 111 36 C 74 55C 74 1C7 57 56 34 1a.  

D TA SIC 41 25 46 51 0 44 61 37 63 48 71 17 34 

EPILAC a 0 C 0 0 0 0 C C C C 0 a a 
E UR AFF 0 0 C 0 0 C c C C C 0 C 0 i7 a 
LINCAL 41 112 167 102 380 51 C 17 82 65 87 19 18 68 365 

NFSEDA 0 0 C C 0 C C c C 0 C 0 a 0 0 

SENCAL 0 0 C 0 0 C 0 C C C 0 0 0 0 a 
TROPRA 0 10 15 C 19 36 C 3 61 28 63 38 23 0 

HYDRAS 0 0 C C C 0 C C C 0 0 0 0 0 0 

INSECT 0 0 0 C C C c C 0 0 C 0 0 a 
NYqREL 0 0 c 0 C 0 C 0 61 9 c 0 a 0 a 
NENTOD 0 0 a a 0 7 0 c C C 0 0 a a 

OLIGCH 0 0 C c 0 7 0 C C 0 0 0 0 0 a 
OSTRAC 0 0 C C 0 0 0 C C 0 0 0 a a

17 

0 0 
O 0 
0 0 
o 0 

o 0 0 0 

1230 1538 
45S 1116 
8.7 121 

10?" 136 
73 re 

O S0 
o 0 

87 

a 0 

o a 

a a



Table 13. ZOOPLANKTON CONCENTRATT)NS fROM OAK CREEK@ WISCONSIN POWER PLANT STUDY 
I NURNER OF INOIVTDUALS t' CUBTC METER I 

LOCATIONS OF STATTONS ARE TNDTCATED TN FIGURE 1 
NEANIN13S OF SPEC.ES API'REVTATIMNS ARE TNDTCATED IN TABLE 5.  

APRTL. 1972 
SPECIES 

AB BREVIATIONS STATTON NUMIERS 
1 2 3 5 6 7 8 9 11! 11 12 13 t' 15 16 

ALOWF 0 0 0 0 a C 0 C C 0 0 0 a o 0 
BOSHIN 0 0 0 0 c 0 C 0 0 1 0 a o o a 
CERLAC 0 0 0 0 c 0 V C 1 0 a a 0 a 
CERGUA 0 0 0 0 0 C C C a 0 0 0 0 0 0 
CHYSPH 0 0 0 0 a C 0 0 C 0 0 a O a a 
DAPGAL 0 0 0 0 0 C C C 12 2 12 0 a a 
CAPLON 0 0 0 0 0 0 c C C 12 1 2 0 0 0 a 
DAPRET 0 0 0 0 0 C c 3 12 0 1 0 0 a a 
DAPSCH 0 0 0 0 0 c C C 0 1 0 0 O a a 
O IALEU 0 0 0 c C C C C C 0 C 0 o a a a 
E OSIN 0 D 0 0 0 0 5 C 0 0 1 0 1 0 o 9 
HOLGB 0 0 0 a 0 C C a 1 c 12 12 0 a o a I 
LEP iKr 0 0 e 0 0 0 c 0 0 (2 12 0 a a 
POLYPE 0 a2 0 0 a c C c 0 12 12 0 0 0 
C AN TRO 1 0 a 8 61 10 C c 212 0 a 0 0 1 9 
COPNAU 0 0 251 0 183 ?78 17 120 C 621 37% 19 61 0 1'. 213 
C YC BIC 08 '79 394 530 153 '.?5 2Cq 92 998 6 5 158 29 83 87 '37 157 
CYC zIn 102 316 1148 122 357 1053 117. 2073 143 9845 832 1278 '.' 0 52' 769 
DIA AS 2853 1712 1773 331#2 1651 1111 104C 14#42 713 2cc1 1296 @69 818 0 167' 1'.? 
DIA IMM 44 173 136 143 21' 51 1(s 122 82 12?0 170 8 17 0 20'. 278 
O TAMIN 0 '08 177 0 18 153 370 .25 0 176 238 1'9 59 0 .9 232 
DTA ORG 0 82 109 12 10 17 11 71 41 56 62 115 79 0 '.'• 37 
DIA SIC 20 61 34 122 10 68 48 56 C 7. 7'. '. 1 0 58 37 
EPTLAC 0 0 0 0 12 C 0 c C 0 C 0 0 0 0 1 
EUR AFF 0 0 l 0 0 c C v 0 0 0 0 0 0 0 0 
LINCAL 122 811 27 41 41 12 1f 38 1 5E 17 1! 3 0 29 93 
H EED A 0 0 fl 0 2 c C 1 C 0 0 0 a a 0 a 
SrNCAL 0 0 0 0 0 C C C C 1 2 0 0 2 0 
TROPRA 0 10 1' 1 10 68 11 '.1 2c 9 23 32 20 0 0 19 
HYORAS 0 0 0 1 0 C 0 C 0 C 0 0 1 0 0 
INS ECT 0 0 0 0 0 0 0 C 0 00 0 0 a a 
MYSREL 0 0 12 0 0 5 C 12 c 0 0 0 12 0 
NEMTOD 0 0 1 0 0 0 0 C 12 0 0 0 0 12 
OLIGCH 0 0 0 0 0 C 0 C 0 0 1 0 0 0 0 1 
OSTRAC 0 0 0 1? 0 0 C C 2 1 1 0 0 0 0 1

1? 

0 
0 
0 
0 
0 
0 

a 
0 
0 
0 
0 
0 
0 
0 
0 

1:29 

110 

To 2128 

110 
70 

21 

a 
a 
0 

0 
0



Table 13. ZOOPLANKTON CONCENTRATIONS rRON OAK CREEK* WISCONSIN POWER PLANT STUDY 
f NUM'IER OF TNDIVTDUALS t CUBIC WETER I 

LOCATTONS OF STATTONS AR! INOTCATED IN FIGURE 1 
HEANTNDS O: SPECIES APPREVTATISNS ARE INDICATED IN TABLE 5.

SPECTS 
ASBREV! ATTO 

A LO AF7 
S0sNIN 

C ER LAC 
C ER QUA 
CHYSPH 
DAPGAL 
DAPLON 
o AP RE T 
DAPSCH 
o IA LE U 
EL OS 
HOL GIB 
LEPTKI 
POLYPE 
CANTRO 
C OP AU 
CYCBIC 

0 IA ASH 
O TA INM 
o IA MTN 
O IA ORG 
O IA SIC 
EPTLAC 
E L AF F 
LIMCAL 
MEISEOA 
SrNCAL 
TROPRA 
HYDRAS 
I NS EC T 
Mvl;REL 
NrMTOD 
OLIGICH 
OSTRAC

AS

JUNr. 1972 

STATION NUN4EPS
1 2 3 4 5 6 7 8 9 1C 11 12 13 1t I5 16 17 

O 0 0 0 e a C C C 0 a a O O a 0 
0 83 5 0 59 184 23 C 17 71 15 3 0 25 3 45 4 
o 0 0 0 0 0 0 C C C 0 0 0 0 0 
0 0 0 0 0 C 0 C C C C 0 0 0 0 0 o 0 0 0 8 C C C C C C 0 a a a a a 
o 0 0 0 C C C (1 C C C C a a ta a 0 
o 0 6 C C 7 C 2 C C C 0 a 0 a a a 
O C C C 8 C 0 C C C C 3 0 0 0 0 0 
O 0 0 C 0 C3 C C C C 0O 0 0 0 0 
o a 0 0 0 C3 0 C C C C C 0 0 a a 
o 0 6 C 0 7 0 C C C 0 0 0 0 aq a 
o 0 C 0 0 C C C C C C 0 0 0 0l 0 0 o a a C C c 0 C C C 0 C 0 a 0 
o 0 7' C C C C C C C 0 C 0 0 0 0 
o 0 0 0 C C C C 0 0 0 0 0 0 0 0 

3729 54813 0 1695 25;6' 29q75 4335 2682 '.42 3658 2183 2084 4189 560 10981 4215 3969; 0 0 2121 183 93'. 693 1362 37 1 C 1 53' 909 560 0 68 509 496 

3872 10550 1007. 3546 1R8,1S 1195'. 1687 432C 1172 2577 14143 2398 962 942 77/09 7361 5542' 
20 9 6 C 110 54 12.5 72 C 10 87 227 500 0 0 3? 159 

2566 91577 8991 1528 12039] 1243C 1C'.g4 4151 679 1895 88C6 386? 2622 688 2513 46;1? 5431 
0 0 19 C 8 7 19 4 C 0 15 7' 71 0 0 CG I6 0 0 0 0 C 14 7 C C 19 53 48 0 0 I 0 
O 0 0 0 0 C C 4 C C 5 33 0 0 0 0 
0 0 C 0 C C C C 0 C 0 0 0 r 0 0 
0 0 c C 17 C C C C C C 0 0 0 0 0 
0 0 0 C 0 C , C c0 0 30 0 0 0 
0 0 0 C C C C C C 0 0 0 0 0 0 0 *O 
a 0 0 C C C C C 1 C 0 1 0 0 0 0 
0 74 38 0 42 5 '11 2 17 20 2 . 32 5 ' 11 3? 
o a P_ C C C C C 0 0 0 0 0 0 0 0 0 41 0 0 41 0 C C 0 17 0 C 0 0 0 0 0 0 
0 0 C 0 0 C C C 0 0 0 0 0 0 0 
0 0 0 0 0 C C C 0 C 0 0 0 3 8 
0 0 a C 0 C 0 0 S 0 0 0 0 0 0 0 0 
0 0 0- 0 17 C C C 0 0 0 0 0 a 0 0



Table 14. PHYTOPLANXTON CONCENTRATIONS FROM OAK CREEK. WISCONSIN POWER PLANT STUDY 
I NUMeR OF C'LLS f NL I 

LOCATTONS OF STATIONS AR r INDICATED IN FIGURE 1 
NEANINSS OF SPECIES AIREVIATMI0NS ARE INOTCATED IN TABLE 4 

"Zv*PT!r'*09_Q. 1971 

SPrCIES 
ABSREVIATIONS STATION NUW9rRS 

1 2 3 4 5 6 7 8 9 10 11 12 13 

ANKIST 11 8 13 '3 . 3 4 7 13 5 5 C 
CHLLIK 0 172 450 70 371 141 289 607 32 205 32e 156 387 

CLOSTE 0 0 a C C C C 0 0 0 0 
COSMAR 2 3 2 3 1 1 1 2 1 6 s 3 2 

CRUCOT 0 27 54 C 79 72 39 31 41 94 37 73 80 
GREI'L 0 0 C C C 11 11 0 11 a a a 
SOLENK 0 0 0 C 1 1 1 0 0 0 0 3 0 
OCYSTA 0 4 5 0 17 t 6 4 0 22 14 3 1 

OCYSTq 36 40D 151 42 120 10c 175 183 106 145 147 146 177 

PEDIAS 1 0 0 C ( C C 0 0 0 a a 
SCENED 34 23 22 17 2; 1C 29 20 7 29 33 29 41 

SELENA 0 1 C C 1 2 1 0 0 1 0 0 0 
STARAS 1 1 0 C C C C 1 0 0 1 0 0 

TETRAE 0 3 5 3 3 1 C 4 2 3 5 5 0 

TETRAS 0 ( 0 C C C (C a 0 0 0 0 
ANAPAE 11 84 92 8 39 1? 77 64 28 16 142 .07 9 

CHROOC 30 39 245 11 64 130 177 75 62 103 78 231 44 

COLONY 19 1 55 1 2 31 19 68 95 25 134 V5 31 

9GRFIL C 0 0 C 0 8 0 0 0 0 0 0 
CHRYFO 915 177 8o 265 3977 47 114 69 233 196 111 249 52 

01NOR 4 3 19 7 3 6 6 17 iC 17 8 16 11 
MALLOM 0 1 0 2 0 0 C 1 0 0 0 0 0 
CRYPTO 3014 99 32 715 69 7 25 63 42 57 55 34 
RHO!)O M 289 292 178 214 419 42 422 288 148 424 207 161 181 

CERATM 1 0 0 1 1 L, 1 2 1 C 0 1 1 

GYMNOD 0 3 1 C 2 2 4 3 3 1 4 0 1 
ASTFOR 3 9 5 3 12 1c 11 11 4 9 8 2 5 

CENTRT 336 287 9 I03 117 14 24 27 27 33 25 39 23 
MELOSI 0 1 0 4 4 C 0 0 2 1 1 0 0 

NEEDLE 352 291 49 343 147 29 89 72 95 82 43 46 24 

OTHPEN 2 2 C 12 2 1 2 0 10 2 1 0 0 
TABELL 195 174 35 78 327 1 57 92 163 89 62 63 14



Table 14. PHYTOPLANKTON CONCENTRATIONS FROM OAX CREEK. WISCONSIN POWER PLANT STUDY 
f NUMInR OF CELLS / ML I 

LOCATIONS OF STATTONS ARF INDICATED IN FIGURE 1 
WEANIN-S OF SPECIE"; APREVTATIONS ARE TNDTCATED IN TABLE 4 

ror.1971 
SPECIES 

AS REVI ATTONS STATTON NUM'Frs 
I1An5 6 7 8 9 i 11 12 13 IA 1516 

ANKIST 7 Il 32. 10 11 1 4 70 27 25 4 35 5A 0 IA 12 17 
CHLLIK 0 7 a 22 12 a 57 88 16 5 228 253 116 10 59 7A 
CLOSTE 0 0 0 0 0 0 C C C 0 0 0 0 0 1 0 
CO'MAR a 2 1 0 0 1 3 1 1 0 0 2 1 0 1 
CRUCOI a 9 2 0 17 a 10 18 C 0 1 17 3 A S 16 
GREFIL 0 0 c 0 0 0 0 c 0 0 C 0 a 0 0 a 
GOLENK 0 0 1 0 0 0 0 C C 0 C 1 0 a a a 
OCYSTA 53 26 26 27 33 22 27 39 4C c 111 1 12 36  
OCYSTS 65 39 113 24 46 61 77 72 13 0 A 59 53 20 29 32 
PEDIAS 0 0 1 0 0 0 1 0 C 0 0 1 0 0 0 1 
SCENED 0 1 1 0 1 0 11 5 3 C 8 15 A s 2 F 
SELENA 0 1 3 0 C 1 C c C 1 1 1 0 1 0 
STARAS 0 0 0 0 1 1 1 C a C 0 0 1 0 0 1 
TrTRAE 12 1 1 5 1 1 4 3 C 0 1 5 2 0 1 1 
TrTRIS 0 0 0 0 0 0 0 C c c C 1 3 0 0 0 
ANABAC 0 54 7 0 30 55 41 c 7 C 22 0 a6 32 28 0 
CHROOC 137 3A 9A 52 16 82 131 317 27 1 36 20A 60 53 2' 70 
COLONY 0 121 32 0 1 1 3 7 C 6 15 A E Z1A I lA0 66 
BCRFIL 0 79 180 2 2 F 8 12 c 35 1 5 9 0 0 0  
CHqYSO 61 66 187 33. iC 54 3!7 481 40 3 42 505 108 122 AA 326 
OINOBR 1 I 2 1 0 1 ! 1 1 0 2 20 3 0 1 
MALLOM 0 1 1 0 0 C c C 3 0 0 1 0 6 0 0 
CRYPTO 23 72 30 75 52 ,"C 4 4 7 23 22 A7 27 A 35 
RHODO 412 509 2113 201 A19 341 377 695 58 17 190 390 16A 527 1630 115 
CrRATM 0 0 1 0 1 1 1 0 0 0 0 1 2 0 a 
GYMNOD 0 A 2 0 5 1 C 1 1 1 1 1 1 A 2 0 
ASTFOR 6 6 21 6 8 7 11 29 A 0 8 2p S 10 A 9 
CENTRI 71 56 49 S 74 SL 159 329 62 12 15 s 15 275 11 27 
MELOSI 15 47 1 3 47 ?0 I 5 36 26 31 1 0 lA 3? 9 
NEEDLE 109 116 76 110 115 111 135 78 45 14 111 lA 52 1#A 153 155 
OTHPEN 1 1 5 0 4 5 A 4 1 1 C 9 1 1 1 
TABELL A9 84 59 15C 109 116 6- G o 18 18 58 190 13 50 78 91

27 

21 

11? 

0 
3 
30 
0 

27 
91 

0 
S 
0 
0 

3 

%I 70 36 

Al 

1 

I 
A, as 

566 
0 
0 

20 

15 

86



Table 14. PHYTOPLANKTON CONCENTRATIONS FROM OAK CREEK9 WISCONSIN POWER PLANT STUDY 
( NUwBERR F -rLL / ML 

LOCATION6 OF STATThNS ARt INDTCATED IN FIGURE 1 
MEANTNGS OF SPECIES A"QREVTAT~flNS ARE TNDTCATED IN TABLE 4 

NOV rNEQ P1971 
SPECIES 
ABSREVIATIOWS STATION NUMIERS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 

A WIST S2 119 22 3F 1 112 78 11 1C 0 9 12 5 8 7 39 
CHLLIK 4 233 104 4 139 '75 F2 G4 13 0 65 57 76 10 60 129 
CLOSTE 0 0 0 0 0 C C C C 0 0 0 o o o 
COSMAR 1 1 1 1 1 1 C c C 0 0 1 3 2 1 0 
CRUCOI 7 18 3 2 0 4 4 c 2 0 0 0 5 7 1 16 
GPEFIL 0 0 0 0 0 c 0 0 0 C 0 0 .3 0 0 
GOLENK 0 0 0 0 0 a c C 0 0 1 0 0 0 0 0 
OCYSTA 0 o 36 0 27 43 36 32 a 41 2 17 0 9 2? 
OCYSTS 22 37 21 38 45 71 24 24 27 0 10 25 2 25 5I 
PEDIAS 1 0 0 C 0 C C C C 0 0 c 0 0 0 0 
SCENED 9 12 7 5 2 20 C 2 C 0 1 9 
SFLENA 0 0 1 0 0 C 0 Cr c 0 0 a a o 0 
STARAS 1 0 0 1 0 0 0 C 1 0 C 2 2 0 0 0 
TETRAC 0 0 . 2 3 2 1 1 a 0 1 0 0 0 0 0 
TETRAS 0 0 0 0 a C C C C a C 0 0 0 0 0 
ANABA 0 14 85 20 3 26 c C 9 0 0 56 50 '7 0 57 
CHROOC 14 85 65 25 22 111 (7 C 9 0 12 59 108 22 14 77 
COLONY 121 5 50 85 9 326 1 2 36 0 1 1 0 60 0 3' 
BCGRFIL 32 6 0 66 0 c q 54 52 0 11 16 0 71 0 7 
CHRYSO 54 75 32 42 67 6c 1s 24 45 0 .32 8 39 82 38 7! 
DT.NOBR 29 89 41 34 42 77 2 15 5 C 8 14 11 50 14 106 
MALLOM 0 0 0 0 0 C C c C c 0 0 0 0 0 0 
C FPTO 54 75 32 42 67 fC 16 24 45 C 32 8 39 82 38 73 
RHODOM 250 605 571 129 255 4%6 276 18F 104 C 114 7f 336 210 67 546 
CFRATM 0 0 0 0 0 C C c 0 0 C 0 0 0 0 0 
GYMNOD 0 0 2 0 1 3 1 t C 0 C 0 0 0 0 
A STFOR 5 3 8 14 5 6 14 29 1s C 5 14 8 '1 0 1! 
CFNTRI 35 67 29 79 39 S5 21 44 49 0 22 21 42 177 13 55 
MELOSI 20 21 19 24 41 ?G 9 4 24 0 5 3 6 '6 20 3 
NEEDLE 444 368 305 343 214 6? 59 5 81 C 35 48 83 465 69 321 
OTHPEN 0 1 5 2 c 4 2 C 3 0 2 3 0 1 0 0 
TABELL 137 248 125 17. 185 142 19 17 47 0 22 11 26 275 156 259

93 
1! 

83 

0 
1 
4 

0 

0 

21L 
0 

3 

0 
0 

29 

0 

0 

20 
5! 

1 
21 
2!



Table 14. PNYTOPLANKTON CONCENTRATTONS FROW OAK CREEK* IqCONSIN POWER PLANT STUDY 
f NUMPER )F CrLLS / ML I 

LOCATTONS OF STATTONS ARE IDICATED TN FIGURE 1 
HEANTNGS Or SPECIES APREVTATnNS ARE TNODICATED IN TABLE4 

DECrMBQ. 1971 
SPECIES 

AB BREVIATIONS STATION NUMH3FQS 
1 2 3 5 7 8 9 10 11 12 13 14 15 16 

AI WIST 0 53 45 0 4 1C 0 7 1 5 19 14 11 1 20 ID 
CHLLrK 0 8 21 0 3 13 C Sr C 17 41 17 7 0 14 1 
CLOSTE t 0 0 C 0 c C c 0 C 0 0 0 0 0 
CO.1NAR 0 0 0 0 0 c 0 C 1 0 0 0 0 0 0 
CRUC 0 11 7 C 0 c C 19 0 2 0 0 0 4 23 7 
GREFIL 0 0 0 0 0 C C 0 0 0 0 0 0 0 
GOLENK 0 0 0 0 C 0 C C 0 0 0 0 0 0 
0 Cy STA 0 34 3- 0 9 47 0 1 ? 76 56 32 17 0 '6 30 
OCYSTS 9 21 14 1 3 39 C 21 3 42 35 7 31 1 27 15 
PEOIAS 0 0 0 c 0 0 0 0 0 0 C 0 0 0  
SCENED 4 11 1 0 8 6 6 5 C C 4 4 0 10 7 0 
SLENA 0 0 C 0 1 c 0 0 C 0 2 0 0 0 0 
STA RAS 0 0 0 C 0 C C C C 0 0 0 0 0 1 1 
T1TRAE 0 0 0 0 1 C C 0 C 0 C 1 1 1 1 
TETRAS 0 0 1 0 C 1 0 C C 0 C 0 0 0 0 0 
AkABAC 0 0 C 0 C c C c 0 c 0 0 0 12 0 17 
CHROOC 1 3 10 1 4 1C C f 2 3 7 12 1 9 
COLONY 0 0 0 C 0 2 c C 15 5 C C 0 ?1 1 1 
BrCRFIL 89 0 23 0 C C 17 82 0 15 0 8 0 0 
CMR YSO 2 5 93 1 1 62 C 11 8 62 8 56 1 "5 5 
OINOR 0 3 5 0 3 IC C I 10 1 ? • 0 0 9 
MALLOM 0 0 0 0 0 C C C C C C 0 0 0 0 0 
CPYPTO 13 24 46 10 22 17 0 1! 15 26 18 14 Is 13 26 17 
RHODON 3 s8 210 1 25 212 C 23 ,  17 as 330 233 186 17 74 21F 
CERATM 0 0 0 0 0 c C C 0 0 C 0 0 0 0 
GYMNOD 0 0 2 0 0 2 C 8 C 5 0 0 1 1 3 1' 
A ST FOR 2 2 2 1 3 6 C 1 0 2 0 1 3 ? 
CENTRI S16 1529 478 331 857 330 C 49 49 134 94 24 30 577 1230 289 
MELOS r69 144 52 93 76 46 C 4' 38 32 37 16 26 41 35 25 
NEEDLE 59 75 164 115 118 12C c 37 34 39 51 61 37 112 173 160 
OTHPEN 3 2 17 0 3 9 C 7 1 12 20 6 10 2 6 6 
TABELL 75 67 61 127 94 C 22 34 18 2 10 132 103 65

17 

28 

23 

0 
0 
0 
0 
0 

9s 

15 

0 0 
0 
1 

I 0 

0 

29 

23 

0 

19 

2 

11 
37



Table 14. PHYTOPLANXTON CONCENTRATIONcs FROM OAK CREEK. WISCONSIN POWER PLANT STUDY 
I UMIER Of CrLLS / ML I 

LOCATTONS OF STATTONS Agr INDICATED IN FVGURF 1 
MEANINOS OF SprCIE'q APREVTATTINS ARE TNDTCATED IN TABLE 4 

JANUARY. 1972 
SPECIES 
AS BREVIATIONS STATION NUMIEQS 

1 2 3 4 5 c 7 8 9 ic 11 12 13 14 15 16 

AtWIST 31 22 25 32 5 8 12 14 3C 15 S 24 2 44 14 6 
CHLLIK 38 71 46 24 30 31 21 37 26 28 59 1s 5 50 13 17 
CLOSTE 0 0 0 0 C C 0 8 C C C 0 a a a o 
COSIMAR 0 0 0 0 C C C c C C 0 0 0 0 
CRUCS 0 0 4 0 0 C 12 c C C 4 0 o 0 a 
GREFIL 0 0 0 a 0 0 C o C 0 O o 0 0 a .  
GOLENK 0 0 1 C C C C C C C C 0 0 a a 
OCYSTA 33 71 40 20 C 22 4C 43 41 so 45 37 C 46 56 48 
OCYSTS 7 4 11 7 C 7 11 p 5 2C 11 7 2 S 17 3 
PFrDIAS 0 0 0 C a 0 a 0 0 C a 0 0 0 0 
SCENED 0 0 0 0 C C C C C C 0 1 0 a a a 
SELENA 0 0 0 c 0 C C 1 C 0 0 a 0 0 0 
STARAS 0 0 C a C C C 1 c C 0 1 a a 
TrTRAE 0 0 C C 0 C C C C C C 0 0 0 (9 0 
TrTRAS C 0 0 C c C c C C C C a a 0 
ANABAE 0 0 0 c 0 0 0 0 C a 0 0 0 0 0 0 
CHROOC 0 4 0 5 7 a 4 36 13 2 C 0 0 6 0 
COLONY 1 0 0 C 0 c 1 0 C c 1 1 0 0 0 
BGRFIL 75 0 30 97 7 0 4 SC C 0 C 0 12 0 36 23 
CHRYSO 98 63 82 121 68 34 59 36 88 116 57 92 20 126 39 36 
D0 NOBR 1 0 1 C 1 0 C C 0 C C 0 1 1 
MALLON 0 0 -0 0 0 Ic 0 C C C 0 0 0 0 0 
CRYPTO 8 19 10 4 C 5 1 19 ! 8 21 23 18 C 12 23 
RHODOM 157 350 401 125 267 197 29; 15 ' 181 358 223 32F 69 230 220 210 
CERATH 0 0 fl C C C C C C 0 0 0 0 0 0 
GYMNOD 2 4 C 1 2 1 C 1 0 0 0 0 1 1 3 
ASTFOR 3 3 2 7 2 2 C 1 4 4 2 0 0 5 1 
CENTRI 442 431 186 4#5 137 128 66 166 61 51 2; 17 292 9" Jg 
MEL OSI 5 115 .l0 72 22 q2 71 49 TC Go 80 40 22 60 77 2 
NEEDLE 68 48 39 62 37 24 37 32 62 35 22 22 21 92 34 27 

STHPEN 4 17 7 4 3 4 1iC 11 8 13 10 1 2 1  
TABELL 14 23 5 19 2 7 9 P 13 C 2 f ; 9 11

17 

2 

11 
0 
0 
0 
0 
0 

15 
a 
a 

is 

0 
0 0 
0 
0 
0 
0 
0 
0 
50 

20 

2 

103 
0 
1 
2 

62 
64 
25 

2 
11



Table 14. PHYTOPLANKTON CONCENTRATIONT FRO" DAN CQEEK, WISCONSIN POWER PLANT STIOY 
I NU~q rR nF CELLS / "L I 

LOCATTONS OF STAT T ONS AR TNDTCATED IN FIGURE 1 
MEANINGS OF SPECIEet Ao'REVTATI(NS ARE TNDTCATED IN TABLE 4 

e'E3PUAPY* 1972 
SPECIES 

AS BREVIATITONS STAT.T N NUMIrEPS 

1 2 3 4 5 f 7 2 iC 11 12 13 14 15 16 

ANKIST 0 3 2 8 22 13 I1 0 0 21 7 8 20 1 1 6 
C HLLIK i s 44 16 88 102 48 7 c 10 58 35 34 24 2 27 3? 
CLOSTE 0 0 0 0 0 a £ 0 C C C 0 a o 0 
CO'qMAR 0 0 0 c 0 C C r C 0 0 0 0 
C RUCI 0 0 0 0 0 c C C C 0 5 4 5 0 0 0 
OPEFIL 0 0 0 0 0 C C C C 0 C 0 0 0 0 
SOLENK 0 0 0 0 C C r C 0 0 0 0 0 0 0 
OCYSTA 15 1s to0 42 4 C C 3 3 39 37 37 0 12 26 
OCYSTS 0 12 2 5 7 7 2c C 1 14 8 5 9 0 4 7 
PrDIAS 0 ! 0 C C c c C c 0 C 0 0 0 0 
SCENED 0 0 0 0 0 C c C 0 5 0 0 0 1 0 
S rLENA 0 0 0 c 2 C 1 0 C C 0 0 0 0 
STARAS 0 0 1 c a C C C 0 0 0 0 0 0 
TrTRAC 0 0 V 0 0 c C c C 0 0 0 0 0 0 0 
TrTRAS 0 0 C c a C C c c 0 c 0 0 0 0 
ANABAc 0 0 0 a 0 0 C r C C 0 0 C 0 0 0 0 
CHROOC 1 0 0 0 0 C 1 C 2 c 0 C z 0 1 0 
COLONY 0 0 0 0 C C Ca 0 0 0 c 0 0 0 0 
B -RF'IL 0 0 0 1 0 C c C C c 6 c 35 a 0 
CI4RYSO 5 18 1. 35 so q 94 C 1 66 10f6 78 108 0 29 
D INOBR 0 0 1 0 0 C C C 1 C 0 0 0 0 0 
MALLOM 0 0 0 0 0 C C C 0 0 1 1 a 0 0 0 
CRYPTO 2 6 4 3 15 1C 7 C 2 5 6 9 18 1 8 4 
RHODOM 25 1 4P 134 18 292 19S v 17 161 159 242 216 6 53 140 
CFQAT 0 0 0 c 0 C c ! C 0 0 C I 0 o 
GYMNOD 0 0 0 C 0 4 4 0 C 3 2 2 2 0 0 
A ST FOR 0 2 9 0 1 6 4 C C 4 4 5 2 2 4 .  
CENTRI 64 548 570 542 390 168 123 0 39 218 99 139 40 62 315 iSO 
NELOS 56 115 116 91 65 F2 r3 0 '34 57 56 40 44 56 126 57 
NrEDLE 11 70 90 36 42 49 55 C 20 S 53 55 29 44 103 '7 
OTHPEN 3 15 14 11 36 13 1 C 13 31 ic 13 9 5 19 13 
TABELL 11 4 9 31 19 24 13 0 6 S 1 4 7 29 6! 20

1? 

1!3 

33 
0 
0 
0 
0 
0 

28 
19 
0 
0 
0 
0 
0 
0 

9 
0 

0 
0 

15 

169 
0 
2 

6! 

46 
4, 
14



Table 14. PHYTOPLANXTON CONCENTRATIONS FROM OAK CREEK. ISCONSTN POWER PLANT STUDY 
I NUMSER OF CrLLS I ML 

LOCATTON. OF STATTONS AR " INDTCATED IN FIGURE 1 
NEANTNGS OF SPECIES A9',REVIATTCNS ARE TNOTCATED IN TABLE 4 

APRTL. 1972

STATTON NUM3EPS
1 2 4 5 6 7 3

ANKIST 
CHLL!K 
C LO STE 
COS MAR 
CRuCOI 
GREFIL 
GOL ENK 
OCYST A 
OCYSTB 
PECDIAS 
S CE NED 
SELENA 
STARAS 
TETRAE 
TETRAS 
ANABAC 
CI. OOC 
CCLONY 
8 CRFIL 
C Ho YSO 
oINOSR 
MALLON 
C RPTO 
RHODOM 
CrR ATM 
GYM NOD 
A ST FOR 
CENTRZ 
MELOS! 
N EDLE 
0 TM4PEN 
TAB ELL

a 
0 16 

0 
0 

0 10 
0 
1 
0 
0 
0 

30 0 
0 
0 
0 
3 

0 
0 
3 
0 

IO 

0 

39 
1581 

a 0 
0 

ego 
125 

57 
9 
5

13 
Ys 

0 

0 
0 

19 

0 
0 

43 
C 
0 

13 

0 

1 

0 
o 

43 
2 
0 

16 

26 

I? 

3 
14 

853 
133 
82 
26 
17

11 
4 

0 0 
0 

16 

0 
S 
0 
C 

C 

as 

C 
C 
C 

35 

7 
4 

16 

0 
5 
5 

S 

35 

7

17 
65 

0 
C 
0 
C 
0 

17 
a 
0 
0 
0 
0 
C 
C 
C 
0 

0 

32 
2 
0 

3c 
353 

a 
2 
2 

1624 
158 
6s 
21 

a

8 
29 

c 
0 

17 

c 

c 8 

1 
0 
0 

0 
1 
C 

19 
2 
0 

18 
249 

2 

279 

89 

It4 
4

14 

c 
o 
0 

a 
0 

37 C 
C 
C 
C 
0 
C 

1 
0 

41 

c 

3 
27c 

0 

22 
191 

1 

3

le 
75 

c 
c 
C C, 
C L, 

3P 

c 

C 
4 
C 
C 

C 

1 
0 
C 

57 

0 
IE 

321 
C 

21 

25F 
35 
67 
22 
4

SPECIES 
AB BREVIATIONS

5 
57 
c 
C 
C 
C 
C 

13 
1 
C 

4 

C 
C 

c 

c 

12 C 
C 
C 

4C 

1 
C 

12 

134 
C 

7 
440 
118 

77 
14 

2

=--NW qw-- M-M m..m 4ob4uw am

ic 11 12 13 14 i s 6 I7 

15 0 1 8 10 9 0 
52 18 28 69 4S g6 

C 0 C 0 0 0 0 0 
0 C 1 0 0 aI 0 0 

C c 10 4 0 0 0 0 
O C 0 0 0 0 0 0 
C C 0 0 0 0 0 0 
8 a 7 27 1 27 . 7 7 .  
c 0 C 3 0 2 0 
C 0 0 0 0 0 0 W 
C 0 0 0 10 4 0 0 
O 0 0 0 0 0 0 
0 C 0 0 0 0 W 0 
O C 1 0 0 1 W 
C C C 0 0 0 0 0 
C 0 C 0 0 0 0 o 
0 0 0 2 0 t 0 0 
o a C 0 0 0 0 W 
C C C 0 0 0 0 0 

20 0 18 219 28 29 2? 0 
1 C} 2 1 0 1 
C C C3 0 0 f WY 
6 C 19 3 1 1r  0 

238 c 97 133 261 502 190 0 
C C C 0 0 WY 0 # 
0 0 1 2 0 T 0 0 

32 C 4 3 4 5 3' 0 
433 a 44 95 883 1053 877. 0 
119 C 2! 65 77 1OR 164 0 
63 C i9 25 38 126 88 0 
8 0 '0 1 14 1 29 a 
4 0 6 3 5 0



Table 14. PWYTOPLANXTON CONCENTRATTONS FROt" OAK CREEK. WISCONSIN POWER PLANT STUDY 
I NUMI9ER OF" CELLS / ML I 

LOCATIONS OF" STATTONS ARF INDTCATED TN FIGURE 1 

REANNGS OF" SPECIES APOREVTATI(NS ARE TNOTCATED IN TABLE 4 
JUNrs 197Z

SPECIES 
ABRE VATONS

ANM1ST 
CNLLIK 
CLOSTE 
COS AR 
C RU CG I 
GRFIL 
GOLENK 
OCYSTA 
OCYSTB 
PMr IAS 
SCENED 
S[LENA 
$TARAS 
TrT'RAE 
TrTRAS 
ANA BAC 
C HqO00C 
COLONY 
B C-RFIL 
CH"R Yso 
D0INOB8R 
MALLON 
CRYPTO 
RHODON 
c rR ATM 
GYYNOD 
A ST FOR 
CEN TR I 
IELOSI 
NEEDLE 
0 THPE N 
TAB ELL

CTATTOW NUN3ERS 
7 p 9 le 11 12 13 15 16 17 

33.I W M am = p w o,,= -
.,opom 

.Do~ ~ 9 3,, em qq~Pm
3 . 5U 63 

19 17 11 17 9 
ss ?IF 39? '28 154 a 

O. 0 0 0 
O 0 0 1 0 

O 0 0 0 
O 0 a a 

16 10 ?7 31 18 
S '. 10 15 

1 0 0 0 
q• 1' 6 76 1'5 

12 4 I 2 5 
O 1 0 0 1 

3 1 1 15 

0 0 0 8 C 
1 3 3 0 c 
0 0 0 0 0 

16 31 34 0 71 
55 16 33 21 22 
17 5 6 8 6 

O 0 C 0 0 
23 3 2 13 9 

131 83 53 260 116 
O 0 0 0 0 

S 9 8 3 
8 1 2 12 7 

519 g 16 83 1230 216 
3 5 1 32 0 

99 67 70 171 80 
28 15 27 23 20 

16 12 2 8 47

26 

81 

9 

c 
c 

32 
19 

1 
4.7 

c 
c 
c 

c 
c 

4 
1? 

11 
c 

q2 105 
5 

11 
sac 

2 
105 

21

24 

9 

0 
C 
C 

r)8 

14 
rr 
c 
1 
c 
c 

c 
c 
c 

77 

I 
71 

C 

6'.  
2 

XC!

3- 21 31 
102 344. 25 

0 
C 0 0 

C C C 

5S4 101 116 
12 9 18 
C C C 
I 0 13 
1 0 0 
r c c 
Go a 0 
4 1C 19 
C 0 0 

C C 0 

5? C 60 
13C 90 118 

21 'o 
o c 0 

7 p 267 374 
0 C C 
* 5 3 
2 3 3 

4p 51 5 
3 1c 7 

110 113 217 
'.1 65 49 
F, 29 I S3

38 
11'.  

c 

C 
0 

53 
17 

0 
2' 

2 
0 
0 
7 

c 
0 
C 

128 
92 
49 
a 

69 
C 
5 
2 

10 
96 
46 
23

8' 
87 

0 
1 
0 

0 

c 

7! 

0 

0 
0 

C 
0 

138 
129 
111 

0 
1 

0 
10 

2 

139 22 

111 
7

33 
3 
0 
1 
0 
0 
0 

50 
3 
0 
0 
0 
0 
0 
1 
0 
0 
0 

288 
50 
36 

0 

59 
0 

12 
6 
;6 
22 

131 
16;2 

6

6 175 
0 
0 
0 
0 
0 

?8 
3 
2 

127 
2 
0 
0 
22 

0 
0 
0 
0 

13 
1 
0 
27 

163 
0 
1 
7 

1650 
9 

120 
16 
98

9 '31 

0 

0 
0 
0 

32 

3c6 

0 

161 

4 

0 

15 
0 

0 
27 
7 

a 

35 
0 
I 

'7 

8 
95

34 1330 

7 0 
7 
0 
C 

37 
21 

0 
10.  

0 

is 

0 

0 
0 
0 

0 

73 

927 

11 
27

0 

0 

0 

0 

77 

T'? 
20 

0 

0 
0 
0 
40 

0 0 

'9, 
'.0 

0 
2 

50 
0 
q 
2 

'_2 

0 
115 

2



Table 15. Concentrations of chemical parameters from Oak Creek, Wisconsin 

Power Plant Study. Locations of stations are indicated in Figure 1. * 

NOVtPMBEP 1971 

lawS STATTON tUBERS 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1? 

25.30 17.00 10.70 22.10 7.70 12.20 7.70 8.3 10.3C 9.9C 9.30 7.80 6.O 20.60 16.40 11.80 810 

1.60 1.30 1.0 o 1.90 1.70 1.40 1.4C 1.30 1.90 1o30 1.30 1.10 1.10 1.60 1.30 1.20 .80 

.6 0 .40 .C .60 .6 .60 1.10C 1.30 1.70 1.E0 1.90 .90 .70 .*6 .50 . 1.00 

.c .O o .00 .00 .00 .C .00 o00 .cc .c .00 .00 .00 .00 . 0 .00 .00 

.20 .19 o19 019 .19 .19 .20 .23 .25 .26 .26 .19 .19 .19 .19 .?0 .?1 

230.10 243o80 262.20 264.40 2rI.2Z 26Co70 263.70 259.9C ZCI.20 264.OC 263.70 258.00 255.70 264.00 2163.0 258.0 263.80 

14,0 11.00 7.80 104C 7.4Q 7.40 6.5C 7. C G.2 8.60 7.20 6.80 6oso 6.10 6 .10 6.10 6.5 

DECrMFRIE. 1971 

laws STATTON NU98ERS 
1 2 4 5 6 7 8 9 1C 11 12 13 14 15 16 17 

57.40 36.00 13o20 69.G 32.00 16.00 11.40 6.1 32.CD 33*.40 17.30 600 7.50 63.00 36.00 20o00 10.0 

1.7( 1.30 .90 2.20 1.50 .9C 1.10 1.0 2.CC 1.30 1.20 1.40 1.40 ?.10 1.70 1.10 1.50 

.70 .70 1.10 .70 .70 1.2C 1.20 1.1C 1.10 1.1C lo20 110 1.00 60 .60 .90 1.10 

23.50 20.50 19.50 25.00 28.50 19.50 19. 23.0 19.CC 19.0C 19.00 19.00 19.50 22.50 26.00 21.00 1.0 

027 .27 o23 .27 .27 . 5 .26 .2G o25 .26 .24 .23 .23 .26 .24 .23 o?7 

268.10 266.60 258.10 271.90 265.8C 261.8 254.20 e .00 26430 264.o0 259.10 .00 .0 270*1#0 261.20 2 5 4 *0 254.60 

6.70 6.40 6. O 6 .00 6.40 5.50 5.20 5.20 .S0 5.20 5.20 S. so S.20 6.70 6.00 6.00 S.!

*Chemical parameter abbreviations: 
Abbreviation Full Name 
TOPHOS total phosphorus 
SRPHOS soluble reactive phosphorus 
SILICA silica 
SULFAT sulfate 
NITRAT nitrate -nitrogen 
CONDUC conductivity 
CHLORI chloride

Units 
Ag p/1 
;g p/1 mgsi0 2 / 
mg 50/1 
mgNs l 
mg N 
Mmhos/cm 
mg CI-/I

P ARAMETER 
ANIEV!ATI

TOPHOS 
SRPHOS 
S2I. IC A 
SULFAT 
NITRAT 
C ON DUC 
C WLOR!

P ARAMETER 
A BOREVIAT,

TOPHOS 
SRPHOS 
STLIC A 
StLFAT 
NITRAT 
C ON DUC 
CML OR I



Table 15. Concentrations of chemical parameters from Oak Creek, Wisconsin 
Power Plant Study. Locations of stations are indicated in Figure 1.* 

tPT*fPEP9 1@71

PMAW6TER 
AV UCW*YY*IC

TOPHOS 
SRP40 S 
SILIC A 
SULFAT 
VITRAT 
CONIC 
CHL OR?

STATTN NU9SERS

1 2 2 73 . 7.. 10 11 12 13 

.00 .00 000wo 00 0 0, .c .00 .00 .00 .00 .00 .00 

.00 .O0 .00 .0 .Cc .00 C c .DC .00 .O0 .00 .00 .00 

.00 .00 .00 .00 .co .c .C ' .0 .00 .00 .00 .00 .00 

l1.00 18.50 18.00 18.5C 17.50 16.5c 19.00 17.0c 16.50 5.50S 15.50 15.50 17.00 

.Co .c0 .co .CC .c .00 .CC .00 .00 .C0 . o00 00 

.00 .00 .00 .00 .0 .0 .CO .00 .00 .00 .00 .o. .O0 

9.70 9.0 8.90 9.30 8.40 8.3C 8.6C 8.60 9.00 8.30 8.60 7.6O 7.00

nCTyqrp, 1971 
P ARAMET[ t 
ABBREVIATIONS TATTON NUMERS 0 

1 2 3 5 6 7 8 9 10 11 12 13 1~ 15l 16 

TOPHOS 11.50 4.30 3.40- 7.00 4.20 2.70 8L0 9.10 8.10 9.6C 15.70 9.00 2o70 6.00 5.10 3.60 

SRPHOS 1.00 .60O .0 .8C .60 .50 16?C 1.!C 1.2C 1.1C .80 .80 .80 1.00 1.0! 1.80 

SILICA 2.60 1.90 .90 1.50 1.'0 1.50 1.1c 1.2t 1.8C 1.90 1.60 o60 .50 1. 0 1o•0 1.30 

SULFAT 18.00 18.50 19.00 19.50 1.00 18.50 18.0C 19oC 19.CC 19.50 18.50 18.00 18.50 18.50 18.00 18-0 

NITRAT o29 .25 .20 .26 .25 .23 .22 OnC .27 .28 o27 .is .12 "25 .', .2 

CO"DUC 262.80 26?.30 262.10 264.00 263.80 261.50 260.10 22.2C Z3.20 259.10 276.C0 259.80 256.10 26.10 26•°50 263.00 2 

CHLORI 8.f'1 8.00 8 T00 7.20 7.20 7.60 6.80 7.C0 7.60 7.2C 7.20 6.60 6.80 8.00 7.'0 7.60

17 

so00 

18.00 

8.00

*Chemical parameter abbreviations: 
Abbreviation Full Name 
TOPHOS total phosphorus 
SRPHOS soluble reactive phosphorus 
SILICA silica 
SULFAT sulfate 
NI.TRAT nitrate -nitrogen 
CONDUC conductivity 
CHLORI chloride

Units 
14g p/1 
Mg p/l 
mg Si02/1 
mg S0/1 
mg N/1 

M mhos/cm 
mg Cl-/l.

A"Ktvl^l



Table 15. Concentrations of chemical parameters from Oak Creek, Wisconsin Power 
Plant Study. Locations of stations are indicated in Figure 1.*

P ARAN[ETE 
A MRl mIDATTftMe

TOPHOS 
SRPNOS 
SILICA 
SULFAT 
NWTRAT 
CONDUC 
CHLORI

P ARAMETEI 
A BBRE VIA1

TOPHOS 
SRPHOS 
SIL IC A 
SULFAT 
NITRAT 
C ON DUC 
C W. OR!I

JANUARY. 1972 

STATTON NUIBSERS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

35.50 24o80 15.20 #6.50 23.50 13.80 9.0C 9.80 2e.80 12.80 11.10 8.70 7.00 17.10 110 10.1W' 8.40 

S.00 4.0o 2000 6.30 3.30 3.20 2.20 1.20 2.60 1.9c 2.00 2.00 2.40 1.70 2.00 1.50 .80 

1.8 1.60 1.7C 1.70 1.7C 1.70 1.4C 1.4C 1.4mC 1.40 1.50 1.0 1.30 1.30 1.40 1.40 1.0 

22.0P 22.00 20.00 21.50 21.50 19.00 18.L 19.50-n 20.5C 18.50 19.50 19.50 18.50 19.00 20.00 18.50 17.50 

o3C .28 .27 .31 .28 .26 .24 .24 .2E .2# .24 .24 .24 .26 .25 .?4 .24 

.00 285.0 273.00 288.50 283.00 7.C 0 20261.5 273.50 273.0C 2E5.00 263.00 265o00 268.00 270o00 263.50 265.00 

Go2W r 6.0 5.80 5.20 5.80 .30 5. C 4.0C 5. C 4.80r 5.0C 5.c0 5.00 5.o60 5.60 5.0 5.0

rrgPUARY9 1972 

rOws STATIO I BE U1213 1 

1 2 3 5 ; 7 a 9 1 11 12 13 14 15 16 17 

79o60 .SSo20 13.50 87.30 35.S 0 13.50 5. 0 A .9C 28.CO 11.50 7.80 6.00 .4D 67.20 41.40 17.40 7.80 

14.50 5.10 1.20 11.20 2.50 1.30 1*o4, 1.0 2.7C 1.70 1.30 1.20 1.10 5.50 .6s oo'0 1.Ofl 

1.4o, 1.20 1.40 1.40 1o50 1050 1.40 1.4C 1.40 1.7C 1.60 le4 1.60 1o.60 1.0 1.60 1.40 

22.50 2100 20.00 19.SC 27.00 19,oC0 19.00 19.00 19.50 19.0C 19.00 18.50 18.50 21.00 20.50 19o50 19.00 

26 .29 .28 .30 .28 .26 .25 .26 .27 .26 .27 .26 .26 .29 .'E o?5 .25 

306o20 292.00 275.70 3C0.00 282.50 267.10 262.20 263o10 274.20 2&.8C 26;2.40) 2 6 2.rO 262.00 287.80 275.80 ,.o0 22.0 

8.6O 7o70 G .CO 7.70 8.60 CoC 4.7C 4.20 4o2C 4.20 4.20 3.80 4.2.0 60 5.00 4.20 4.21

*Chemical parameter abbreviations: 
Abbreviation Full Name 
TOPHOS total phosphorus 
SRPHOS soluble reactive phosphorus 
SILICA silica 
SULFAT sulfate 
NITRAT nitrate -nitrogen 
•CONDUC conductivity 
CHLORI chloride

Units 
Ag p/I 
Mg p/1 
mg Si02/1 
mg S04/1 
mg N/1 
jMmhos/cm 
mg C1-/l

M wu nlP n m I• 41n I



Table 15. Concentrations of chemical parameters from Oak Creek, Wisconsin 

Power Plant Study. Locations of stations are indicated in Figure 1.* 

APRTL. 1972 

PARAMETER 
ABBREVIATIONS SATTON NUN91FRS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 5 16 

TOPHOS 87.20 14So60 17.60 121.00 1107o5C 2C.90 12.00 18.70 44.2C 19.10 16.20 10.10 9.40 9.00 6s2.o0 29.00 

SRPHOS 11.30 2.70 1.70 16.50 11.50 220 3o6 Z.7C 6.8[ 2.60 2.90 9.80 2.00 12.20 10.90 2.50 

SILIC A 1.3C 1.10 1930 1.50 1.5C 1020 1.1 1.2C0 1.3C 10lo 1.0c 1.20 1.40 1.00 1.0 1.10 

SULFAT 24.Se 25.50 19.00 23.50 27.00 18o5C 19.50 2C.00 20.CO 19.00 17.50 19.00 19.50 20.00 21.50 19.00 2 

NTTRAT .33 o30 .71 e3C .3C .22 .22 .21 .25 .23 .24 .22 .23 .26 2 .24 

CONDUC60 0 .00 .00 *cc So .00 00 .00 . 0 .00 .00 .00 .00 .  

CGLORI 1400 10oS 6.s 11650 11.00 6.80 G.C 5.6SC 5.90 5.EC 5.60 .O0 5S6 7.60 7.60 6.:0 

JUNF. 1972 

PARANTER 
A BBREVIATIONS STATTnN NUMBERS 

1 2 3 4 5 6 7 8 9 1C 11 12 13 1 1 16 

TOPHOS 13.10 9o40 660 25o20 11.20 9.40 .4q 5.5e 13920 9040 5o70 490 6.00 42.40 35.20 19.80 

SRPHOS 2.40 3o10 10 410 2.10 2.40 1.3 1.4C 204C 2o9C 13C 1.30 1.60 3.40 3.00 1.'0 

SILICA .0 .50 .60 030 .0 5C . 70 70 .50 60 .60 .70 .70 .10 .20 .0 

SULFAT 2!.S0 19.50 18.SO 21.00 20.00 19.50 19.00 2C.5C 20.50 2C.50 20.50 21.00 20.00 23.50 22.50 21.50 

NITRAT .13 .16 .16 .14 .15 .16 .18 .1 .16 .16 .16 O18 .22 .14 .1! .15 

CONDUC 2F.I.30 266o20 267.70 775.0C 269.00 267.20 255.50 263.40 265.7C 263o.C 265.50 264.20 264.00 279.40 ?77.50 272.10 2 

CHLOR* 5.0 4.50 3.90 4.20 3.90 3.7C 3.70 3.7C 3.7C 3.C7 3.70 3oS0 3.50 4.70 5.40 4.5

*Chemical parameter abbreviations: 
Abbreviation Fu 
TOPHOS tot 
SRPHOS so] 
SILICA sil 
SULFAT sul 
NITRAT nit 
CONDUC col 
CHLORI ch

11 Name 
al phosphorus 
luble reactive phosphorus 
,ica 
[fate 
:rate-nitrogen 
nductivity 
loride

Units 
Ag p/l 

mg Si02 /1 
mg SO/ 
mg N1 
M mhos/cm 
mg Cl-/I

1? 

L3 .SO 

1 SIM 
LSoSO 

o?3 00 

17 

.90 

OetS 16 0 07"! 

3.70



Table 16. TOTA. AND MAJOR GROUP CONCENTRATION; OF ZOOPLANKTON FQOM OAK CREEK. WISCONSIN POWER PLANT STUOY 
£ NUMBER OF INDIVICUALS / CUEC METER I 

LOCATIONS OF STATION3 ARE NDICATED T FIGURE

POVE,4CER, 1971 

6ROUP 
Ae RLrVAT ONS STATION NUM rRS 

1 2 3 5 E 7 8 1L 11 12 13 iN 15 16 

TOTA.LS 2S792 270E8 27288 29126 C 1914C 1177e 103E8 12f b 15811 9151 5336 3916 52370 21N71 18996 
CLADOC 11ll 11930 7822 24103 0 5 09 2939 2598 8992 3102 2020 1670 1 Q3 1C9 1037N 5997 
COFEPO 17381 15069 19%E6 5023 C 13L2% 8819 777C 3(92 12709 7136 366 28:13 N1N3N 1107 12999 

NONCRU 0 9 3 0 0 7 c 0 0 0 0 0 0 0 0 
DAPHNI 1752 3687 3995 975 0 I188 993 5%1 F15 1 f 6N5W 810 N! 3NN 2011 2503 

8OSmmI 9s5 80%9 3580 22575 3 3039 17% 7 15%5 8 s 15C9 1337 806 S4N 7370 8215 331N 

CICLPO 16118 10874 12728 %13% C 9697 213! 6"a 3q9 9124 5298 1371 128 38785 6882 SN71 
CAL ANO 1263 3686 5952 889 a 3232 6302 3787 '3 2631 1689 1986 MN81 26N9 3872 N368 

DIAPTO 1202 35E6 5756 (56 C 317% 6277 37E7 c3 25175 1655 1678 1399 257 3816 N368

GROUP 
ABBREVI ATI 

To T AL.S 
CLADOC 
CO)PEPO 
NO4CRU 
DAPHNE 
BOSmNI 
CYCLPO 
CAL ANO 
DIAP TO

CONS

CECEMBER, 19'1 

TAT0rON NUMEURSR
1 2 3 N 5 7 8 9 10 11 12 13 1 15 16 17 

8036 10096 910 1357 14042 5 136 35C1 2711 3?20 2928 2471 262 2193 22837 9068 9835 2923 
13s% 2676 612 22%2 1982 189 1 3 530 297 30 22 57 3203 1696 SIN 59 

6682 7411 8488 11332 1262 ei947 3a5 277 2ft0 2E,31 2141 2%DN 2636 19634 7363 92N2 286N 

0 a 2 0 0 0 0 0 0 0 0 0 9 9  

262 685 165 591 278 71 17 25 130 N 6 13 1136 311 112 11 

1092 1982 %39 1651 1695 Ila 11 15 '85 167 26 16 44 2C38 1297 N63 

5C65 4594 6011 992 .9781 3Z52 22C4 1513 1iN8 1381 1289 1334 118% 17117 5150 6N93 1770 
1617 2761 2054 1'C8 2338 1295 11'7 1060 1232 1C7 771 1196 1300 2517 2037 2388 990 

1587 2733 2031 1326 2C2C .1235 lON 958 1ILO 963 7N Il8& 1267 2444 2019 2361 879

*Zooplankton grouping abbreviations: 
ABBREVIATION 
CLADOC 
COPEPO 
NONCRU 
DAPHNI 
BOSMI 
CYCLPO 
CALANO 
DIAPTO 
TOTALS

TAXONOMIC GROUP NAME 
Cladocera 
Copepoda 
non-crustaceans 
Daphnidae 
Bosminidae 
Cyclopoida 
Calanoida 
Diaptomus spp.  
total of all groups

1? 

4336 
4353 
9983 

0 
1 839 
2261 
24N35 
75#8



Table 16. OTAL AND MAJOR GROUP COCENTATIONS OF ZOOPLANCTON F934 OAK CREEK. iISCOMSIN POWER LANT STUIy 
I NUMBER OF I4ODIVIUALS I CUBIC METER • 

LOCATIONS OF SrATIONS ARE INCICATED IN FIGURE 1* 

SEPTEMBER, 1971 

GROUP 
ABR eV!ATIONS STATION NUMBERS 

I 2 - 8 5 E 7 8 9 10 11 12 13 

TOTALS 38350 23599 32798 21E50 19E44 28985 11127 5758 85157 37216 9889 2573 STCS 
CLADOC 27632 11178 1513% 157%2 1239% 10556 5:!59 107a 27000 20997 4239 609 1513 
COPEPO 10716 12393 1 790 8908 725r 183E6 £!.8 680 18157 16219 5210 1968 8189 
NONCRU a 28 C 0 r 77 0 0 C 0 3 
DAPHNI 2160 3112 8577 2106 5%19 5710 1833 a35 1101 2612 1130 189 678 
BOSHNI 25003 69SE %C88 13126 3%8C 2771 2r0 2%6 2573( 17783 2617 371 601 
CYCLPC 9210 8614 7520 3 .532 3701 7797 2%18 2282 15C39 9837 3158 1236 1598 
CALANO 1508 2973 9181 1376 2937 9577 3875 2076 3118 270 1751 611 2205 
DIAPTO 1508 2770 9068 1i78 271! 9577 3e71 206L 3118 4270 1786 609 2160 

OCTO3EQ. 1371 

GROUP 
ABBR VIAT IONS STATION NuMBFrs 

1 2 3 #1 5 L 7 6 1L 11 12 13 18 15 16 

TOTALS 5%368 36283 251 5 86819 28553 38955 28515 19480 6258 12169 16618 11189 11330 3218 39817 20512 
CLADOC 8905 682? 663 6583 8575 10392 7278 3600 ( 71 1150 1175 1918 1265 iCIC 7962 8778 
COPEPO 85863 29007 18529 39836 19970 24563 21231 15830 5587 11019 15439 9271 1CCS 2158 31880 15730 
NONCRU 0 9 0 0 8 0 ( 0 0 0 0 0 0 C 15 8 
DAPHNI 3118. 1816 1579 2201 Z785 1!37 1332 1772 %20 73 3%2 1019 733 28 2828 807 
BOSHMN 5685 8986 8963 8218 17CE 9L59 589r 1771 210 1077 815 878 875 773 5C98 3903 
CYCLPO 31197 13328 8682 35761 11259 13531 1015S 13578 2183 9519 5826 3625 8599 1395 27865 6898 
CAL ANO 18266 11133 8013 8075 7!73 558 7732 8319 31 23 1500 8298 827 5C15 731 2181 7555 
oIAPTO 18225 11105 7933 8055 7%97 9502 7635 222 3q61 1500 a289 8787 8970 668 2092 7877 

*Zooplankton grouping abbreviations: ABBREVIATION TAXONOMIC GROUP NAME 

CLADOC Cladocera 
COPEPO Copepoda 
NONCRU non-crustaceans 
DAPHNI Daphnidae 
BOSMI Bosminidae 
CYCLPO Cyclopoida 
CALANO Calanoida 
DIAPTO Diaptomus spp.  
TOTALS totalfall groups

17 

23366 
2789 
10577 

C 
IS?S 
1155 

LC1495 
9148 
9067



Table 16. rOrAL AND MAJOR GROUP CONCENTRArI0N- OF ZCOPLANKTON FPCH OAK CREEK. WISCONSIN POWER PLANT STUDY 
( NUMBER OF INDIVIDuALS / CU3IC METER 

LOCATIONS OF STATIONS ARE IN ICATED IN FICURr *

GROUP 
AB BRE VI AT| 

TOTALS 
CLADOC 
COPEPO 
NO4CQU 
D AP HM I 
BOSHNI 
CYCLPO 
CAL ANO 
DIAPTO

roNS

JANUARY. 1972 

STATION NUME FS
1 2 3 ' 5 7 8 

2M66 1667 3395 22%2 1121 1632 27S7 '1416,1 
0 0 8 ' 7 0 5 9 

2'14%6 1667 3387 2242 IC 7' 1L32 2752 '%432 
O 0 0 0 0 0 m 0 

O 0 0 0 0 0 0 
O 0 8 0 '7 0a 7 

1936 993 181#2 1698 611 9%6 18-25 2333 
510 67 15'5 5'.'. O 07 577 752 195% 
510 598 127 '47E #88 £'.0 72e 1868

9 10 11 12 13 - 1 is 16 I?

i9 1035 2096 34%% 2311 1800 1693 341% 333 
0 10 5 % 0 C C 

269 1C85 2086 3%39 2307 1800 1653 3419 333 
o 0 0 0 0 0 0 0 0 
o 0 5 3 1 C a a e 
o 0 5 2 3 C C C v 

I3 6-06 1082 1951 1135 158 1019 2015 25S2 
153 238 902 l%30 1139 4%2 531 128C 157 

f5 215 810 1%11 1136 '25 'SC IC98 1558

GROUP 
ABBREV!ATI 

rOrALS 
CLADOC 
COPEPO 
NONCRU 
DAPHNI 
BOSHNI 
CYCLPO 
CALANO 
D IAPrO

rONS

FEBRUARY. 197? 

STATION NUMUFRS
1 2 3 ' 5 7 8 10 11 12 13 14 15 16 1? 

1470 .1009 16143 992 272' 1331 0 33 G9 2111 1983 '.085 2933 2558 1783 3'38 2263 3353 
O 0 C 0 0 0 C 0 0 0 0 .a 0 a 

'70 1009 16%3 992 272'. 1317 0 3369 2120 197. e085 2933 2558 1783 3'38 22'5 3353 
o 0 0 0 0 1' r C tl 9 0 0 0 0 C 1' 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 

20' 346 917 4433 1325 C33 r 167C 49 973 1887 1743 1250 1052 1799 iZEC 1766 
18'. 602 690 57 13259 L33 r 1?9 1 !:5 992 199' 1133 123 612 1588 865 1519 
143 '50 523 355 945 i32 1 2 122 1783 927 1907 111' 1216 527 1223 778 150'

*Zooplan kton grouping abbreviations: ABBREVIATION 
CLADOC 
COPEPO 
NONCRU 
DAPHNI 
BOSMI 
CYCLPO 
CALANO 
DIAPTO 
TOTALS

TAXONOMIC GROUP NAME 
Cladocera 
Copepoda 
non-crustaceans 
Daphnidae 
Bosminidae 
Cyclopoida 
Calanoida 
Diaptomus spp.  
total of all groups



Table 16. TOTAL AND MAJOR GROUP COICENTIATION4 OF ZCOPLANKTON FRON OAK CREEK. VISCONSIN POVER PLANT STUOy 
£ NUMEER CF IWDZIVIDUALS / CUBIC METER 

LOCATIONS OF STATIONS ARE INDTCATED IN FIGURE 1*

APRIL. 1972 

GROUP 
ABBREVIATIONS STATION NUMBtRS 

1 2 3 4 5 L 7 8 9 10 11 12 13 

OTALS AIYS 3282 63 A3A1 3357 3584 3217 4493 2"58 %752 324% 3028 1609 
.ADOC 0 0 0 0 0 0 3 0 0 0 2 1 

OPEPO 4178 3282 63 %341 3057 3i8% 3212 4485 2"1i8 4752 3244 3026 1606 

NCRU 0 0 C (Q1 0 0 0 0 0 0 
AP H I 0 0 0 0 0 0 Z 3 0 0 0 2 0 
OSMNI 0 0 0 0 0 0 5 C 0 0 0 1 

CLPO 510 805 1556 652 520 15%6 1394 22C L 1 1 1.,E39 1013 16014 557 
4LAMO 3627 2477 2256 3668 2366 1800 1641 2154 3 77 2483 1857 1228 990 

APTO 3505 2436 2729 3607 2333 1600 162! 21IE 8 6 2%27 1860 1213 987

lA 15 16 1? 

87 3465 3326 A918 

8? 3465 3317 asis 
O a C c 

C C 9 0 

a? 961 sas 296C 
0 2358 215C 1829.  
C 2329 2057 1791

JUNE. 1972

STAT!CN NUMBIAS
1 2 3 6 5 7 8 10 11 12 13 IA 15 16 17 

10250 25776 20318 7193 3%E29 28195 33314 1lE2 22%% 8212 25831 96A3 9021 2215 11656 16817 1569A 
0 83 69 0 83 28 23 2 17 71 1s 6 0 25 57 5 A 

10209 25693 20249 7152 34529 28167 33291 11(22 2310 8161 25816 9637 921 2190 11399 16772 15690 
Al 0 0 Al 17 0 - 0 17 0 0 0 0 0 0 0 0 

0 0 6 C 8 7 r 2 0 (c 3 0 C C 0 C 
0 83 63 0 59 21 2 L , 17 71 15 3 0 25 57 A5 A 

3872 10624 11233 3729 19791 12101 18239 6693 1189 2578 1A701 3339 1527 942 7788 79C2 6C69 
2608 9586 9016 1528 12174 12491 10Gi;7 %2%7 -79 1905 8932 4216 3305 688 2513 6655 5652 
2608 9586 5016 1528 12157 12491 10652 6236 E7S 1905 89-32 6206 3276 688 2513 6655 5652

*Zooplankton grouping abbreviations: ABBREVIATION 
CLADOC 
COPEPO 
NONCRU 
DAPHNI 
BOSMI 
CYCLPO 
CALANO 
DIAPTO 
TOTALS

TAXONOMIC GROUP NAME 
Cladocera 
Copepoda 
non-crustaceans 
Daphnidae 
Bosminidae 
Cyclopoida 
Calanoida 
Diaptomus spp.  
total of all groups

T4 
CL 

Cv 
c c 
NO 
0A 

Dr

GROUP 
ABBREV IA r EONs

I0 I ALS 
CLADOC 
COPEPO 
NO!4CRU 

DAPHNI 
83SMRI 
C VCLPO 
CALANO 
DIAP TO



Table 17. rO AL AND MAJOR GROUP CONCENTRAT IONS OF PHYTOPLANKTON FROM OAK CREEK, WISCONSIN POWER PLANT STUO 
" NUH9ER OF CELLS ML I 

LOCATI0S or STATIONS ARE IND CATED IN FIGURE £ 
WEAt4INGS OF CROUP ABBREVIATIONS ARE INDICATED IN TABLE 6 * 

KOVEHeER, 1971
OROUP 
ABBREVIATIONS 

1
STArION NUMiFRS 

2 3 N S G 7 a 10 11 12 13 14 15 16 1

9? 7 is 198 89 218 E28 16r 132 !5 
167 110 200 196 3. 463 7G lOG 136 
15 2C 3 359 93 86 367 16E 96 %c 
30% 680 603 171 322 516 291 210 14.9 

0 0 2 0 1 1 1 0 a 
G%1 708 191 137 %8% '59 izr 153 23 

1363 2186 1853 11E6 1059 Z436 634 699 r',3

o 127 106 156 131 116 266 I 6O 
o0 2 132 iS8 190 1lI 173 se 
a 36 27 210 140 26 %C 154.  
o iNE 83 377 292 105 619 169 
a 0 0 0 C C 3 3 
0 91 100 165 968 258 6811 2C6 

0 %2% '%8 1066 1721 1695 2185 76

DECEM1ERs 197L

GROUP 
ABBREVIArIONS 1

STATION NUMBF4S 
2 3 N 5 6 7 6 9 11 11 12 13 14 i1 16 17

13 138 126 1 29 11 
so 3 18 24 12 
2 8 98 1 72 

16 122 256 11 47 229 
0 0 2 0 0 2 

72' 1719 72'. E7 1151 566 
84S 1990 1224 70% 1235 997

a 161 5 212 157 7 67 17 129 76 113 
23 V9 8 22 .0 20 57 8 27 26 

C 123 3 18 63 60 56 1 14 S7 98 
2 %G. 32 112 31.8 27 2C' 3C 1CC 2-2 223 

8 0 5 0 0a 1 1 3 1 N 
S 1% 1 %S 251 222 109 11% 867 15%.9 59 581 

0707 1 O 606 812 %90 4 62 973 1803 942 iONS

*Phytoplankton grouping abbreviations: 
ABBREVIATION 
GREENS 
BLGREN 
CHRSPH 
CRYTPH 
PYRPHY 
DIATOM

TAXONOMIC GROUP NAME 
Chlorophyta 
Cyanophyta 
Chrysophyta 
Cryptophyta 
Pyrrhophyta 
Diatoms

TOTALS total of all groups

GREENS 
BLOREV 
CIRSPH 
CR fI'PH 

P YRPHY 
DAlrOM 
TO9 f ALS

GREENS 
BL GREN 
CHRSPH 
CRYTPH 
P YRPHY 
DIAtOM 
TOTALS

AM so am 4wmw qw am dwdw4m .W m 4ft 4m , am am "Pam

M a* 4wqw4mw Im do dw4m do a* dw4m ww 4wmp on dw 4W40 40 40 qw Mdft am 4WOW40 a& dW 4W Wdo"W dMOD 4M 00 4MOD 4W 4W4WMIIMM 4W 4W 604WOW 4M4W4W4ftdW



Table 17. TOTAL AO MAJOR GROUP COCENTIATIONS OF PHYTOPLANKTON FRO" OAK CREEK. WISCONSIN Powt PLANT STUDY 
- NUmptR OF CELLS / ML 

LOCATIONS OF STATIONS ARE INDTCATED IN FIGURE 1 
mEANiNGt OF CROUP ABBREVIATIONS ARE INDICATED IN TABLE 6 *

GROUP 
ABBREV IATI 

gREENS 
BLGREN 
CHRSPH 
CRVTPH 
PYRPH 
DIATOM 
TOTALS 

GROUP 
Aign IEttA IONS

GREENS 
IL OREN 
CHRSPH 
CRY TPH 
PIRPHY 
DIATO5 
TOTALS

1 2

:ONs

SEPTE4BER# 1971 

;TATIDN NUMBERS
1 2 3 5 6 7 7 8 9 I0 11 12 13 

85 282 7C3 1N0#0 62P 3?9 9555 867 19f 529 S7S 423 694 
60 124 392 20 10! 218 213 2c7 205 MNN 35% 363 9 

99 181 99 Z71 39 56 120 87 243 215 119 265 63 

593 391 210 4,4 9 BE t9 N17 351 190 fB1 262 195 206 

1 3 1 1 "t 2 5 5 % I 1 2 
6 8 7EN 8 1C23 9C 73 1e3 202 292 216 IC S 150 66 

1726 1745 15C3 1907 2529 737 19;83 1719 1130 1586 1NSr 1397 1125 

CCT09ER . 171 

STATION NUME' S 
3 5 L 7 c IC 11 12 13 iN 15 16 11

137 100 189 97 122 118 .Zt 297 98 10 $08 %27 187 85 II? 230 2 

131 288 313 5% 71 206 187 32% (9 8 78 619 320 86 199 139 1W 

62 68 190 3% 10 55 31? 197 % 3 44 526 111 128 q5 33C 221 

%35 581 263 276 %71 1 377 739 5 O 212 352 191 571 1865 670 630 

0 N 3 0 6 2 1 1 1 1 2 3 0 0 

251 410 211 38C 357 139 37# S4s5 1(6 71 223 122 89 5 28 297 286 

1022 1451 1169 811 1037 1C81 1537 2363 %11 173 967 2348 899 1328 25N3 1666 1756

*Phytoplankton grouping abbreviations: 
ABBREVIATION 
GREENS 
BLGREN 
CHRSPH 
CRYTPH 
PYRPHY 
DIATOM 
TOTALS

TAXONOMIC GROUP NAME 
Chlorophyta 
Cyanophyta 
Chrysophyta 
Cryptophyta 
Pyrrhophyta 
Diatoms 
total of all groups



Table 17. TOTAL AND MAJOR GROUP CONCENTRAIIONS OF PHYTOPLANKTON IRON OAK CREEK* WISCONSIN POWER PLANT STUD? 
( NUMBER OF CELLS / ML I 

LOCATIToMS OF STATICNS ARC INCICATED IN FIGURE 1 

REAINGS OF GROUP ASBMEVIATIONS ARE INDICATED IN TABLE 6* 

JANUARY, 1972

GROUP 
ABBREVATI 

GREENS 
BLGREN 
CHRSPH 
CRI VTPH 
PIRPHV 
0DIA TOM 
To r TAS 

GROUP 
ABREVIATI 

GREENS 
BL GREN 
CHRSPH 
CRY TPH 
PYRPHY 
DIATOM 
TOTALS

lrArTON kUMErF S

[1nS 2...7 . . 10 11 12 13 14 15 16 17 

109 118 126 91 109 G8 136 103 131 113 127 8 15 19 100 75 37 

76 9 30 97 12 7 9 5 %5- 13 3 7 12 0 96 23 C 

99 63 83 121 68 35 59 36 88 116 57 82 20 127 39 37 so 

16S 369 %1t 129 273 202 27% 2CC 189 379 296 39 15 292 293 232 119 

2 9 2 0 1 2 1 0 1 0 0 0 C 1 1 3 1 

585 637 '71 609 203 257 132 169 323 179 167 9 66 979 220 161 16 

1036 118S 923 1097 E 6 571 6 l 5C2 7 %V 800 60 1ll 185 998 699 531 373 

FEBRUARY@ 197 ?

ONS 
1I 2 1 9 5

STATION NUMIFIS 
L 7 8 9 10 11 12 13 19 15 16 17

29 7 39 141 175 126 135 20 116 99 88 97 3 95 71 89 

1 0 0 0 C 0 1 0 2 0 c 0- 37 0 1 C 11 

5 18 I 35 so 91 9%. 0 1 67 107 79 ICeS 0 29 95 

27 97 52 137 200 302 203 0 19 166 165. 251 239 7 61 199 199 

0 0 0 0 C % % 0 0 3 2 2 2 1 0 9 2 

145 7S9 780 699 558 311 25E 0 112 371 223 253 131 198 629 316 169 

202 936 887 1012 983 83% 693 0 159 7%3 602 673 609 209 792 569 503

-ton grouping abbrevi ations: 
ABBREVIATION TAXONOMIC GROUP NAME 
GREENS Chlorophyta 
BLGREN Cyanophyta 
CHRSPH Chrysophyta 
CRYTPH Cryptophyta 
PYRPHY Pyrrhophyta 
DIATOM Diatoms 
TOTALS total of all groups
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Table 17. roTyL AND MAJOR GROUP CONCENTRAT IONS OF PHVTOPLANKTCN FROM OAK CREEK& WISCONSIN POWER PLANT STUDY 
( NUMBER OF CELLS I ML I 

LOCATIONS OF STATIONS ARE INDILATED IN FIGURE 1 
MEAMINGS OF GROUP ABBREVIATIONS AR EINDICATED IN TABLE 

APRIL. 1972

GROUP 
ABBRE VIATIONS 

I
STATION NUME(FS 

2 3 • 5 ,a 7 8 9 10 11 12 13 1 15 s i I?

36 76 O 
3 1 1 
3 US 16 

197 280 136 
0 3 5 

1086 1125 1 9 
1325 IS30 392

O 90 67 9f 127 10 75 
0 0 1 I 1 0 0 
03 3% 21 U! 57 Ul 21 
C 383 267 28P 3!7 1U6 2%% 
O 2 2 3 0o 0 
C 1881 86 308 %C(7 (L £59 
a 2399 a%% 739 929 93Z5 999

o 27 70 107 82 63 
o 0 2 0 0 

20 30 28 32 23 
0 101 152 26 514 205 
o 1 2 C 3 0 
O 113 Zs 119 1364 1190 
a 262 4 64 l l8 1995 lU i

GROUP 
ABBREVIATr

GREENS 
OLGREN 
C HR SPH 
CRY'PH 
P YRPHY 
0 ATON 
D T ALS

JUNE, 1972 

tONS STATION NUMerFs 

1 2 3 4 S E 7 8 9 Ic 11 12 13 1 15 16 1? 

667 308 %S 8 593 211 62 19s7 22E I4 626 26C 276 91 365 665 ISUS 333 

17 3% 37 8 71 26 45 52 0 60 128 1#2 288 c 0 0 U2 

72 21 39 29 28 52 129 223 iLI 158 l l C .20 a 29 US 139 

15 .86 55 273 125 102 72 87 215 378 71 157 63 19C 399 389 52 

f l 9 8 3 5 18 a 5 3 5 i0 12 1 1 7 9 

673 26% 135 1552 370 653 207 258 271 37% 227 314 393 19CC 2267 1083 202 

1587 717 773 2463 Bc8 1464 6C6 85% 111 1599 832 llql 933 241C 3361 3072 776

*Phytoplankton grouping abbreviations: 
ABBREVIATION 
GREENS 
BLGREN 
CHRSPH 
CRYTPH 
PYRPHY 
DIATOM 
TOTALS

TAXONOMIC GROUP NAME 
Chlorophyta 
Cyanophyta 
Chrysophyt a 
Cryptophyta 
Pyrrhophyta 
Diatoms 
total of all groups

GREENS 
SLOREM 
CHRSPH 
CR 1rp H 
PYRPHY 
DI ArO 
r OrALS

V 0 
CD 
C 

C 
C
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Figure 1. Sampling locations for Oak Creek, Wisconsin power plant study. For 
station coordinates see Table 1.
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Figure 3. Sampling locations for near-plant surveys, October and 
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Figure 6. Temperature profiles for stations sampled in November, 1971.
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Figure 14. Concentrations of Daphnia galeata-mendotae and D. retrocurva 
as a function of distance from shore.
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Figure 15. Concentrations of Bosmina longirostris and Eubosmina 
coregoni as a function of distance from Shre.
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Figure 16. Concentrations of Copepod nauplii and Cyclops bicuspidatus 
as a function of distance from shore.
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Figure 17. Concentrations of Diaptomus ashlandi and 
as a function of distance from shore.
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Figure 18. Concentrations of Diaptomus oregonensis 
a function of distance from shore.
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Figure 19. Concentrations of Limnocalanus macrurus and Tropocyclops 
prasinus as a function of distance from shore.
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Figure 20. Concentrations of blue-green filaments and Chrysochromulina 
spp. as a function of distance from shore.
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Figure 22. Concentration of non-melosira centric diatoms and Melosira 
spp. as a function of distance from shore.
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Figure 23. Concentrations of Synedra and Fragilaria 
flocculosa as a function of distance from shore.
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Figure 24. Concentrations of total and soluble reactive phosphorus 
(04g/l) as a function of distance from shore.
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Figure 25. Concentrations of silica and sulfate (mg/1) as a function of 
distance from shore.
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Figure 26. Concentrations of nitrate-nitrogen and 
a function of distance from shore.

chloride (mg/1) as

50.0 

2900 

28.0 

26.0 

2500 

24.0 

22.0 

21,0

z 

L 

LLJ 

z 
CD 

I---

20 .  
xl 0.,

CHLORIDE

1\
z (!D 

: 
LJ 
Li 

z 
!D u_

6.80 

6.40 

6s20 

6.00 

5.60 

5.40 

5.20 

5.00

s0 1040

v o o f ..X - -M . . . . .w 6 0 . a e e . . . . .Xt* --M 4



I-L D-H I-L I-H 0-H 
18 OCT.72 24 OCT. 72 30 OCT. 72

20 

16 

14 

8 

4

-1 

E 
x cI) 

S20

C6 
E 

12

8

4

01

x 

I-L I-H D-L D-H I-L I-H D-L D-H 
24 NOV.72 18 DEC.72

I-L I-H D-L D-H 
30 MAY 73

Figure 27. Primary production rates of intake and discharge water 
incubated at intake and discharge temperatures on dates indicated.  
Asterisks indicate that that rate is significantly different from the 
IL rate on that date. For abbreviation meanings, see Table 8.
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Figure 28. Primary production rates of IL sample and various mixtures of intake and discharge 
waters incubated at intake and discharge temperatures on dates indicated. Asterisks indicate 
that that rate is significantly different from the IL rate on that same date. For abbreviation 
meanings, see Table 8.
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Figure 29. Distribution of surface temperatures (0C) on April 12-14, 1972.



Figure 30. Distribution of specific conductance (Mmhos/cm) on April 12-14, 1972.
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Figure 31. Distribution of chloride (mg/1) on April 14, 1972.
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Figure 32. Distribution of sulfate (mg/1) on April 14, 1972.
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Figure 33. Distribution of nitrate (mg/1) on April 14, 1972.



14 April 1972 

TOTAL PHOSPHORUS 

g PA

SEWER

OAK CREEK 55 

WISCONSIN ELECTRIC POWER

SCALE 
I 0 I 2 3 MILES 

1 0 I 2 3 KILOMETERS

Figure 34. Distribution of total phosphorus (jug/1) on April 14, 1972.
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Figure 35. Distribution of soluble reactive phosphorus (Ag/1) on 
April 14, 1972.
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Figure 36. Distribution of silica (mg/i) on April 14, 1972.
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Figure 37. Distribution of surface temperature (°C) on June 28, 1972.
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Figure 38. Distribution of specific conductance (1 mhos/cm) on June 28, 1972.
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Figure 39. Distribution of chloride (mg/i) on June 28, 1972.
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Figure 40. Distribution of sulfate (mg/1) on June 28, 1972.
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Figure 41. Distribution of nitrate (mg/1) on June 28, 1972.
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Figure 42. Distribution of silica (mg/1) on June 28, 1972.
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Figure 43. Distribution of total phosphorus (pg/l) on June 28, 1972.
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Figure 44. Distribution of soluble reactive phosphorus (1g/l) on June 28, 1972.

.1 
Sn



10 October 1972 
TEMPERATURE °C

1 05

N 
N

/ 

/ 

I

SCALE
Mio

Figure 45. Distribution of surface temperatures (0 C) on October 10, 1972.
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Figure 46. Distribution of chloride (mg/1) on October 10, 1972.
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Figure 47. Distribution of nitrate (magl) on October 10, 1972.
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Figure 48. Distribution of sulfate (mg/1) on October 10, 1972.
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Figure 49. Distribution of total phosphorus (g/1l) on October 10, 1972.

I Ai
SCALE

3 Kilometerl



1 05 0

10 October1972

SILICA 

mgSiO 2 /1

0

SCALE
2 Miles

Distribution of silica (mg/1) on October 10, 1972.

1 0 1 2 3 Kilometers 
F;... I- 4 p,., 1 .,, -. - !" - ' --m

Figure 50.



10 October 1972

SOLUBLE

HD
REACTIVE PHOSPHORUS

jg P/I

SCALE

1I 2 3 Kilometers

Figure 51.  
October 10,
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Figure 52. Distribution of chlorophyll a (g/1l) on October 10, 1972.
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Figure 53. Distribution of surface temperatures ('C), November 9, 1972.
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Figure 54. Distribution of chloride (mg/i) on November 9, 1972.
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Figure 55. Distribution of nitrate (mg/1) on November 9, 1972.
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Figure 56. Distribution of total phosphorus (pg/l) on November 9, 1972.
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Figure 57. Distribution of soluble reactive phosphorus (Ag/l) on 
November 9, 1972.
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Figure 58. Distribution of chlorophyll a (14g/l) on November 9, 1972.
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Figure 59. Distribution of surface temperatures ('C) on January 25, 1973.
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Figure 60. Distribution of chloride (mg/i) on January 25, 1973.
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Figure 61. Distribution of nitrate (mg/i) on January 25, 1973.
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Figure 62. Distribution of silica (mg/1) on January 25, 1973.
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Figure 63. Distribution of total phosphorus (g/1l) on January 25, 1 973.
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Figure 64. Distribution of soluble reactive phosphorus (/ig/l) on 
January 25, 1973.
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Figure 66. Distribution of surface temperatures (OC) on February 28, 
1973.
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Figure 67. Distribution of chloride (mg/1) on February 28, 1973.
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Figure 68. Distribution of nitrate (mg/l) on February 28, 1973.
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Figure 69. Distribution of total phosphorus (jig/l) on February 28, 1973.
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Figure 70. Distribution of soluble reactive phosphorus (Mg/i) on 

February 28, 1973.
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Figure 71. Distribution of silica (mg/i) on February 28, 1973.
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Figure 72. Distribution of chlorophyll a (ig/l) on February 28, 1973.
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