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INTRODUCTION

Since the late 1960's, much concern has developed regarding the water
quality of Lake Erie. Researchers and the public in general became alarmed
when the lake showed signs of eutrophication, i.e., increasing phosphorus
inputs and prolonged anoxic conditions in the central basin. Indicators of
eutrophication were readily apparent through biological changes such as a
transition from cold water fish species to warm water species and changes in
predominant phytoplankton forms. This new "ecological awareness" era spawned
action by governmental agencies at the local, state, federal and
international levels.

In 1964, the governments of the United States and Canada informed the
International Joint Commission (IJC) that sewage and industrial wastes were
potluting Lake Erie. The United States subsequently began a surveillance
program and submitted a final report in 1969. As a direct result of this
report, the U.S. and Canada signed the Great Lakes Water Quality Agreement on
April 15, 1972. Deterioration of Great Lakes water was thus recognized and
resulted in formulation of a set of common objectives to restore and enhance
Great Lakes water quality (Gregor and Ongley 1978).

Since the majority of Lake Erie's usage 1ies on the coastline, results of
remedial measures as well as further degradation of water quality are more
1ikely to first appear in nearshore monitoring programs than from open lake
programs. This chapter, then, deals with a preliminary analysis of water
quality in the nearshore zone of Lake Erie in an attempt to assess trends
which may have occurred in the last decade.

Trend analysis of long-term data bases has recently attracted the
attention of many Great Lakes research groups. Two major problems have arisen
in attempting to analyze large data bases through time: a satisfactory
definition of what exactly constitutes a ntrend” and, more importantly,
developing an adequate method to remove Jarge variations in raw data due to
seasonality and general limnological nearshore conditions. Such variation
could tend to mask a trend that really exists, or, conversely, it could
indicate a trend where none actually exists.

In 1978, the IJC defined trend as a Tinear regression equation having a
slope significantly different than zero as determined by a t-test. Recently,
the Data Management and Interpretation Work Group (1980) recommended the
following definition of trend in Lake Erie water guality:

"To relieve any ambiguity and to provide a uniform methodology of testing
for trend we propose an operational definition of a trend which narrows
it to a change at a constant rate, that is, trend will be understood as
simple Tinear trend. Trend can thus be assessed by regressing the
characteristic of interest upon time:

y=b0+b1x+e



where b_4is the characteristic of interest and x is time; coefficient hl
is test8d for statistical significance.”

However, the work group expanded this definition somewhat and suggested
further analysis of second and third order coefficients of time if a trend is
present to determine if the rate of change is itself changing.

Previous investigations of trend analysis date back to Beeton (1965)
whose work can be found cited in almost every paper dealing with Lake Erie
changes. Beeton seems to be the only source of information for long-term
modifications dating back to the turn of the century. His data base must be
regarded with skepticism, however, since the sources of raw data used in his
figures have not yet been completely reassembled.

In 1978, the 1JC published an analysis of trends of the nearshore water
quality data in the Canadian Great Lakes, 1967-1973 (Gregor and Ongley 1978).
In this study, the authors adopt an aggregation procedure for each of nine
nearshore geographic regions which were chosen a priori in an attempt to
homogenize the effects of 1imnological processes while retaining large data
populations 1in each subset to enhance statistical significance. The
aggregation procedure involves separating the time span into three time
frames and analyzing each by season (spring, summer and fall) and by depth
(surface and subsurface). Of eight parameters analyzed, the summary of water
quality trends indicates that the following parameters have generally
decreased through time in Lake Frie: conductivity, total phosphorus,
chloride, chlorophyll a, secchi depth and total coliforms; total nitrogen and
oxygen saturation have increased. :

Another method of analyzing long-term data bases involved removing
seasonal variation by averaging monthly residuals of all years and
subtracting this average from the 1linear model (Richards, unpublished
manuscript). This analysis was performed with the assumption that the
seasonal effect remains constant for each year. Using data collected at the
City of Cleveland's Division Water Supply Intake over a period of record
extending from 1968-1979, Richard's regression analysis with seasonal
filtering dindicated a significant decrease in total phosphorus, soluble
reactive phosphorus, ammonia-nitrogen, specific conductance, and chlorides.
No significant trends were found to exist for nitrate plus nitrite, soluble
reactive silica, alkalinity, pH or sulfate.

The following preliminary analysis deals with eight locations in the
nearshore zone of Lake Erie. It is a first-order attempt to discern which
parameters are significantly changing in the lake by applying the Data
Management and Work Group's recommendation.

METHODS

Study Sites
Eight general locations consisting of sixteen stations comprised the present
analysis. A general, a11-parameter‘(chemica1 and physical) retrieval from



STORET was reviewed to ascertain which stations showed the greatest sampling
frequency, the longest time period for analysis, and contained parameters
most representative for evaluating water quality status. Stations chosen for
analysis are depicted in Figure 1. Agencies which sampled the stations,
station descriptions and locations are 1isted in Table 1.

0Of nine stations located in the Detroit River, three were chosen as
representative of the main influx of water into Lake Erie. Station 2 (in the
center of the Livingstone Channel) is considered most representative of input
from upper lakes water since it is the deepest section of the Detroit River.
Station 1 was chosen to reveal water quality changes due to land and water use
of the industrial United States shoreline, while station 3 is representative
of the Canadian shore. Station 4 is located near Monroe, Michigan and thus
can be considered representative of the western basin. Stations 5 and 6 are
located near the mouth of the Maumee River and were chosen to represent
changes that may be occurring as a result of Maumee River usage in the greater
Toledo area, while station 7, which is located upstream from Toledo, may be
considered representative of agriculturally-related Maumee River input above
the Toledo industrial inputs.

ocust Point near the Davis-Besse nuclear power statjon (station 8,
Figure 1) was sampled by Toledo Edison to determine if the power plant
operation has a significant impact on the aquatic environment. The data in
Table 2 indicates that plant operation was minimal during the sampling period.
Thus power generation was not a consideration for possible differences 1n
trends.

Stations 9, 10 and 11 (Sandusky, Crown and Erie, respectively, Figure 1)
are all city water dintake locations and are considered to be the least
impacted nearshore areas.

Station 12, the Buffalo River, was chosen as representative of final
input into the Take before drainage through the Niagara River. The Biack Rock
Canal {station 13) is a channel bypassing the Niagara River. Its waters are
used primarily for industrial purposes; .thus the station may show water
quality changes induced by changes in industrial usage in the Buffalo area.

Station 14 (Figure 1) was chosen as representative of Niagara River water
mixed with industrial waste from the Black Rock Canal. Finally, station 15
was chosen to represent total Lake Erie outflow and Greater Buffalo-Niagara
Falls inputs for possible determination of trends in water quality affecting
the major source of influx into Lake Ontario.

Water Quality Parameters

X total of twenty-two parameters were chosen to represent general water
quality conditions 1in Lake Erie (Table 3). Physical parameters such as
turbidity, conductivity, residue, and total dissolved solids may indicate
changes due to sediment loading. Chloride, which is considered a conservative
parameter, may indicate sources of increased or decreased chemical loading
and build-up; pH and alkalinity are reflective of acid conditions and
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buffering capacities. Since the Lake Erie basin is of primarily limestone
substrate, no change in these two parameters is expected. Dissolved oxygen
and biochemical oxygen demand were chosen to reflect changes which may be
occurring due to biologically oxidizable organic matter.

The nutrient parameters consist of various forms of nitrogenous and
phosphorus compounds.  Of these two groups, trend analysis of phosphorus
compounds may be considered more important since phosphorus is a 1imiting
nutrient and its loading rates have been of primary concern in recent years.

Appendix A contains all of the data reviewed for all stations retrieved
from STORET. Overall, the period of record under consideration extends from
1962-1981. Considerable inconsistency exists in the period of record between
parameters recorded at any given station. Therefore, trend analyses are
reported for variable time frames. :

Statistical Methods

Preliminary statistical analysis of the data consisted of testing a
Tinear regression equation by use of a t-test or F-test (P .05) to see if the
slope of the Tine was significantly different than zero. On all but two of
the data sets reviewed, raw data was plotted against time for all parameters
using a STORET REG procedure. Figures 3-6 and Figures 11-12 depict plot
printouts from the STORET procedure.  Accompanying the plot printout is a
summary page containing number of observations, r° values and t-values for the
slope. If the t-value of the slope was greater than the corresponding tabular
ntv yvalue for n-1 degrees of freedom, a slope significantly different than
zero was reported (Nie et al. 1975).

The data bases used for the C and 0 Dock and Davis-Besse locations were

not obtained from STORET. Raw data was entered on tape and an SAS (79.5)

General Linear Models (GLM) procedure was run on monthly means to test for

?1gnif1§ant trends. Significance of slope was determined using an F-test
p .05).

Linearity of trend was attempted by plotting the residuals of regression
1ine for parameters found to have significant trends in the C and 0 Dock and
Davis-Besse data bases. A relatively straight band of residuals may be
indicative of an actual Tinear trend during the period of record {Draper and
Smith 1966).

RESULTS AND DISCUSSION

A summary of linear regression trends for each parameter and station
analyzed can be found in Table 3. Trend analysis at station 1 (STORET code
820011) on the U.S. shore of the Detroit River indicates a decreasing trend in
alkalinity, dissolved oxygen, conductivity, turbidity, total dissolved
solids, residue, biochemical oxygen demand, ammonia plus ammonium, total
Kjeldahl nitrogen, total organic carbon, total phosphorus, ortho-phosphorus,
phenols, iron and chlorides. No trends could be detected by this analysis for
silica, organic nitrogen, nitrate plus nitrite, or total and fecal coliforms.
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Preliminary analysis dindicates no parameter at this site 1is increasing
significantly through time. Thus, a general increase in the quality of water
can be said to be occurring at this site.

Station 000024 4in the Livingstone Channel, which is considered
representative of upper Great Lakes water, showed significant decreases in
conductivity, NH,+NH,, total Kjeldahl nitrogen, total organic carbon, total
phosphorus, orthg—phgsphorus, phenols and chlorides. Significant increases
were found only in pH and dissolved oxygen. No significant trends were found
for temperature, turbidity, residue, silica, BOD, organic nitrogen, nitrate
plus nitrite or iron. Again, a general increase in water quality can be said
to be occurring here.

The Canadian shore of the Detroit River (Station 000029) shows
significant decreases in total organic carbon, total phosphorus, ortho-
phosphorus, total coliforms and phenols. No significant trends were observed
for temperature, DO, turbidity, total dissolved solids, residue, silica, BOD,
organic N, NH,+NH,, total Kjeldahl nitrogen, nitrate plus nitrite, iron or
chlorides. IRcreases through time were observed for pH, conductivity, and
fecal coliforms. Thus, while not as many parameter trends are significant at
this site than at the other two stations in the Detroit River, a general
increase in water quality can be ascertained by decreases in major nutrient
concentrations, total coliforms and phenols.

Monroe, Michigan water intake data shows only an increasing trend 1in
phenols; all other parameters of interest were either not present in the data
set or showed no significant change. Although the data set is limited, the
analyses of existing nutrient and major ion parameters Teads to an initial
conclusion that water quality at this site in the lake may not have changed
significantly within the period of record.

The data set accumulated from samples collected at the mouth of the
Maumee River at the C and O Dock was analyzed using the SAS-GLM procedure.
This procedure detected significant decreases in nitrate and total
phosphorus. These results may be indicative of decreased nutrient loading
into the Maumee River. This analytic procedure also revealed decreasing
trends in pH and alkalinity, suggesting that acid deposition is occurring.
Dissolved oxygen is decreasing while BOD s increasing through time,
indicating an increase in the amount of biologically oxidizable organic
matter in the Maumee River estuary. No significant trends were evident in
analysis of temperature, conductivity, turbidity, total dissolved solids, or
ammonia data.

Few parameters were recorded at the Maumee River mouth at Toledo (STORET
station 04194023). Of these, pH, alkalinity, conductivity, total dissolved
solids, residue and chlorides showed no significant change, while analysis
indicates an increasing trend in nitrate levels. Not enough parameters were
sampled to adequately characterize water quality.



Since the Maumee River at Waterviile (STORET station 0419350) is
sufficiently upstream, it can be considered representative of river water,
free of 1lake dinterferences, municipal vrunoff or industrial discharge.
Significant increases in pH and chlorides were indicated by the regression
procedures. One may hypothesize that acid deposition is occurring somewhere
between this station and those at the river mouth since a significant decrease
in pH and alkalinity was found to exist at the C and O Dock station. Analysis
of the NH3+NH and total phosphorus parameters indicated significant
decreases, whi?e analysis of remaining parameters sampled at the site
resulted in no apparent trend. '

Significant changes were determined for three parameters at the Davis-
Besse site. Increasing Tlevels of magnesium (Figure 10) and NO,+NO
concentrations as well as decreasing levels of chlorides were detected i thg
analysis. Since Davis-Besse was sampled only monthly during the ice-free
periods of the year, degrees of freedom in the analysis are much less, thus
producing a more conservative conclusion.

Analysis of Sandusky water intake data indicates significant increases
in temperature, conductivity, residue, nitrates and total organic carbon. No
change was detected for dissolved oxygen, turbidity, NH,+NHz, total Kjeldahl
nitrogen, total phosphorus, fecal coliforms or ch1oride§. 6ecreasing trends
were observed in the regression analysis for pH, atkalinity, and ortho-
phosphorus data. Preliminary conclusions derived from this initial analysis
of Sandusky water intake data must be regarded with skepticism. The period of
record is one of the shortest presented {Appendix A). The possibility of
detecting a true trend in a data base is dubious at best.

Analysis of data collected from the City of Cleveland's Crown water
intake (located approximately 4 km offshore, Figure 1) indicated significant
increases in temperature, alkalinity, total organic carbon and fecal
coliforms, as well as significant decreases in pH and turbidity. No
significant trend was evident in dissolved oxygen, conductivity, nitrates,
NH,+NHy , total phosphorus or chlorides. Thus the water quality at this
1oéation does not appear to be changing over the period of record, 1974-1980.

The data base retrieved from the Erie water intake revealed a rather
large gap from mid-1976 to early 1978. After preliminary discussion with City
of Erie and Pennsylvania Department of Environmental Resources personnel,
contact with the U.S. Environmental Protection Agency, Region III staff has
resulted in the promise of proper entry of the missing data. The preliminary
results pgesented below do not include data from the 1976-1978 period (Figures
11 and 12).

Table 3 summarizes analyses performed and shows a significant decrease
in pH, alkalinity, total and fecal coliforms, iron and chloride values. No
significant trends were evident for temperature or total phosphorus values.
The only parameters for which the analyses indicate an increase through time
were dissolved oxygen and turbidity.



Analysis of data from the Black Rock Canal at Buffalo indicated a
significant increase in pH and a significant decrease in chlorides. No other
changes were evident indicating no detectable changes in water quality
parameters over the period of record (1969-1980).

Decreasing trends in pH, organic nitrogen and chlorides resulted from
Tinear regression analysis of data from the Niagara River Jjust beyond Black
Rock Canal (station 010007). Ortho-phosphorus was the only parameter for
which an increasing trend was discerned. No significant trend could be found
for temperature, alkalinity, conductivity, turbidity, residue, BOD, nitrates,

NHa+NHg , NO3-NO,, total coliforms, phenols or iron.

The Niagara River at Lake Ontario (station 04214640) showed no
significant dincrease or decrease in pH, alkalinity, dissolved oxygen,
turbidity, organic nitrogen, NO, NHa+NHz, NO,-NOg, total coliforms or iron.
The only significant trends which %oulé be diséerned were an fincrease 1in
temperature and decreases in conductivity and chlorides. Thus, the Niagara
River system does not appear to have changed significantly during the Tlast
-decade.

in general, temperature is not changing throughout the Take. However,
where significant changes were discerned during this analysis, the trend was
an increasing one.

Significant trends in pH values were evident but dinconsistent between
stations. Analyses from the Detroit River, Maumee River at Waterville,
Buffalo River and Black Rock Canal at Buffalo all indicated significant
increases while the Maumee River Mouth (C and 0 Dock), Sandusky, Crown and
Erie water dintakes, and the Niagara River just downstream of the Canal
indicated significant decreases. For the most part, alkalinity is not
changing throughout Lake Erie. Where trends are significant, alkalinity was
decreasing. The only exception to this generality was an increasing trend
observed for Crown water intake data. -

In general, no lake-wide trend in dissolved oxygen values was noted.
Where significant, the analysis indicated decreasing trends in dissolved
~oxygen on the U.S. shore of the Detroit River (station 00011) and at the C and

0 Dock near Toledo, while increases were indicated in the Livingstone Channel,
at the Erie water intake and in the Buffalo River.

Conductivity was decreasing at more sites than increasing. However, it
is apparent that no significant trend throughout the lake was occurring.
Significant trends in turbidity were only evident at three Tocations:
decreasing in the Detroit River and at Crown water intake, while an increasing
trend was observed at Erie. Total dissolved solids changed significantly at
only two sites, decreasing both at the U.S. shore of the Detroit River and at
Erie water intake. Trends in residue values were significant at three out of
nine locations: decreasing at the U.S, shore of the Detroit River, decreasing
on the Buffalo River and increasing at Sandusky water intake.



Biochemical oxygen demand analyses revealed a decreasing trend in the
Detroit and Buffalo Rivers and an increasing trend at the € and 0 Dock near
Toledo. BOD was not changing significantly elsewhere.

Organic nitrogen was unchanging at all sites with the exception of the
Buffalo and the Niagara Rivers where a decreasing trend was noted. OF the
yemaining nitrogen compounds, nitrate increased at three locations (Toledo,
Sandusky and Buffalo Rivers) and decreased at the C and O Dock, NH4+NH
decreased wherever a trend was observed (U.S. shore and Livingstone Chgnne
in the Detroit River, Maumee River at Waterville, and Buffalo River) as was
total Kjeldahl nitrogen (decreasing at the U.S. shore and Livingstone Channel
in the Detroit River and in the Buffalo River). Analyses of N03+N0 data
indicated a significant trend at only one site -- Davis-Besse,” where an
increase was reported. Total organic carbon was observed to decrease at all
three locations in the Detroit River and increased at Sandusky and Crown water
intakes. .

Total phosphorus analyses indicated a decreasing trend throughout most
of the stations in the western basin, including all three station Tocations in
the Detroit River, the C and 0 Dock and the Maumee River at Waterville.
Davis-Besse, Sandusky, and Crown on Erie showed no significant total
phosphorus trends. Total phosphorus was not reported at the remaining sites.
Analyses of ortho-phosphorus data revealed a decreasing trend in the Detroit
River and at Sandusky. Niagara River, Jjust downstream from the Black Rock
Canal, indicated a significant increase.

Total coliform bacteria were decreasing at the Livingstone Channel and
the Canadian shore of the Detroit River and also at Erie water intake.
Increases in total coliforms were not observed at any locations. Fecal
coliforms, on the other hand, indicated significant 1increases at two
locations; the Canadian shore of the Detroit River and at the Crown water
intake, while the C and 0 Dogk at the mouth of the Maumee and the Erie water
intake exhibited significant decreases. Silica was the only parameter
sampled which indicated no significant increasing or decreasing trend at any
Tocation.

Phenols were decreasing in the Detroit and Buffalo Rivers and were
increasing at Monroe. Significant change in iron concentrations were noted at
only three locations: increasing at Sandusky and decreasing in the Detroit
River (U.S. shore) and Erie water intake, Most of the stations sampled for
chlorides show a general decreasing lakewide trend. Only the C and 0 Dock and
Waterville stations on the Maumee River revealed significant increases; the
Livingstone Channel and the Canadian shore of the Detroit River as well as
Toledo, Sandusky and Crown water intakes showed no significant change. The
rest of the locations indicated significantly decreasing chloride
concentrations. '

Figures 3-6 and 11-12 are representative of STORET retrieval plots and

are inserted into this chapter to illustrate various problems encountered in
this preliminary analysis of trends. Figures 3, 4, 6 and 12 clearly show a
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narrowing variation through time. The values plotted from about 1978 to 1981
show less variability than previous years. This phenomenon is possibly due to
refinement of technique. If the variability in the early portions of these
data sets is due to factors other than random error (i.e. inadequate sampling
and/or analytic technique), the significani trends resulting from the
analyses of these data sets reported herein may not be accurately assessing
changes in Lake Erie water guality.

Figure 11 indicates that the decreasing trend found for total chlorides
at the Erie water intake may not be Tinear. Inspection of the data reveals a
potentially cubic relationship of total chloride values with time. The
problem with this analysis was compounded by the gap in the data set.

Figures 7-9 depict monthly means plotted through time at the C and 0 Dock
(mouth of the Maumee River). Visual inspection of total phosphorus (Figure 7)
data at this site reveals that concentrations may have remained stable until
1975, then declined. The extreme variation present in the 1974 portion of the
phosphorus data could have very possibly influenced the regression Tline.
Figure 9 illustrates a potentially non-linear relationship for total chloride
over the period of record. An apparent decline is visually evident for the
ig;8-1973 period, an increase for the 1974-1978 period and another decrease in

Figure 13 1is representative of analyses performed on all parameters
found to exhibit significant trends at Davis-Besse and the C and 0 Dock.
Plotting of residuals is a preliminary attempt to identify the existing trends
as linear through time; a straight band of residuals may indicate linearity
(Draper and Smith 1966). Residuals for all parameters were found to display a
relatively straight band through time, indicating that on a preliminary
basis, the trends at these sites are linear.

Appendix A Tists all parameters sampled at each study site. R2 values
are §eported for parameters found to exhibit a significant trend. Inspection
of v values indicates that in most cases, they are rather low; this suggests
that not much of the variability may be explained by time. An exception to

low r© values can be found in cyanide trends. These high values are not
indicative of actual cyanide phenomena; jnspection of the STORET plots
reveals that the detection limit was probably lowered during the period of

record.
CONCLUSIONS AND RECOMMENDATIONS

1t is obvious from the above discussion that further analysis is needed
to determine if discerned trends actually exist and if they are indeed linear.
One method has been attempted at two locations for preliminary testing of
linearity. Plotting of residuals at all locations can reinforce or deny
existence of 1linearity in reported trends. If a trend is found to be present,
the Data Management and Interpretation Work Group recommended that second and
third order coefficients of time be tested for significance to discern if the
rate of change (time) is itself changing.
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Variability in the data sets is the leading analytic problem. If the
varijance abgut the regression line is greater than the estimated popuTation
variance (S%) then the postulated model suffers lack of fit. Several methods
for determining lack of fit are outlined by Draper and Smith and should be
pursued in order to test the validity of the regression model.

One of the most obvious methods for removing much of the variability in
the data set is to somehow filter the seasonal component. The authors have
attempted to separate the months intoc seasons and regress the seasons on
years. This procedure proved ineffective as most parameters showed increases
in trends in some seasons and decreases in others, thus making overall trends
more difficult to ascertain. _

Another method to remove seasonal variability involves averaging monthly
residuals and subtracting the average from the regression equation (Richards,
unpublished manuscript). The results of Richards' papgr, however, indicate
very 1ittle dimprovement in significance Ievggs or v values. Averaging
residuals may prove effective in increasing r and significance levels for
data sets presented here,

Perhaps the most effective method is to describe the seasonal
variability of each parameter by a polynomial and subtracting this equation
from the linear regression equation. This could be effective in removing the
seasonal component of the variability.

Finally, when trends are adequately described according to variability
and linearity, further investigation is necessary to discern probable causes
for each parameter exhibiting significant change. Loading data, flow data of
major tributaries, as well as water level data, may be: incorporated to
illustrate any correlations which may exist between trends and general
physical and Timnological phenomena. Trends may also be correlated against
one another to see if perhaps a trend in one parameter is accounted for by a
trend in another.
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TABLE 1
NUMBER ASSIGNMENTS, AGENCIES AND LOCATIONS FOR SELECTED STATIONS

ASSIGNED STATION STATION
NUMBER STORET CODE © AGENCY DESCRIPTION LATITUDE L.ONGITUBE
1 820011 MONR U.S. shore of 42° 03' 13.5" 83° 10* 40.1"
Detroit River .
2 000024 MOWR Middle of the 43° 03' 16,2" 83* 08' 00.5"
Detroit River
3 000029 MONR Canadian shore 42 Q3' 17.5" 83° 07' 08.3"
of Detroit River
4 580048 MONR Manroe water 41° 56' 12.3" 83° 13' 24.2"
intake
5 not obtained {ity of Maumee River at 41° 41' 46,01 83° 21* 39,0
from STORET Toledo C and 0 Dock
6 04194023 City of Maumee River at 40° 41' 36.0" A3 28" 20.0
Toledo Toledo
7 0419350 UsGs Maumee River at 41° 30' 00,0" B3 42' 46.0"
Waterville
8 not obtained Toledo Locust Point 41° 35' 57.0" as° o05' 28.0"
from STORET Edisan near Davis-Besse {cooTling tower)
9 504030 DEPA Sand;.:sky water 41° 27' 51.0" g2° 38 50.0"
intake .
10 504090 DEPA Crown water 41¢ 31* 08.0" B1°® 52* 46.0
intake :
11 J4108 Erie Co, Erie water 42¢ 09' 24,0¢ g0* 09 12.0%
Dept. of intake
Health .
12 01 0006 NY DEC Buffalo River 41° 51' 42,3" 78° 62" p4.0%
13 01 ¢ 005 NY DEC Black Rock Canal 42° 54' 54.4" 78° 54' 10.,0"
14 01 D007 NY DEC Niagara River 42° §7* 02.0" 78° 54* 10,0"
15 042159640 NY DEC Niagara River 43° 15' 40,0 79¢ 03' 47.0"
near Lake Ont. )

MDNR Michigan Department of Natural Rescurces

USGS United States Geological Survey

OEPA  Ohio Environmental Protection Agency

NY DEC HKew York Department of Environmental Conservation
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TABLE 2

POWER LEVEL AND PERCENT FULL POWER
OF DAVIS-BESSE NUCLEAR POWER PLANT DURING SAMPLING DATES

. DAILY AVG. PERCENT
SAMPLING DATE  POWER LEVEL FULL POWER

YEAR MONTH (Julian) (Mde-net)  (MWe-NetX.115)
1977 May | 146 0 0.0 .
1977 June 173 0 0.0
1977 July 194 0 0.0
1977 August 242 0 0.0
1977 September 255 0 0.0
1977 October : 298 0 0.0
1977 November 326 73 8.4
1978 May 131 ' 0 0.0
1978 June 180 0 0.0
1978 July = 206 0 0.0
1978 August 299 0 0.0
1978 September 256 799 91.9
1978 October 290 0 0.0
1978 November 305 0 - 0.0
1979 April 120 0 0.0
1979 May 144 0 0.0
1979 June 172 , 0 0.0
1979 July 212 ‘ 870 100.0
1979 August 241 870 100.0
1979 September 270 0 0.0
1979 October 303 0 0.0
1979 November 332 0 . 0.0
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APPENDIX

A11 data retrieved including station description,
station STORET codes, Tatitudes and longitudes,
parameter, units reported, Eeriod of record,
statistical significance, r¢ values for signifi-
cant parameters, and number of observations for
each parameter.
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