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INTRODUCTION
Lake Wylie, a 5000 ha reservoir, is located in North Carclina and South Carolina.
It is one of 11 reservoirs constructed by Duke Power Company alon3g the Catawba

River for hydroelectric power generation. The Wylie Hydroelectric Station is

rated at 60 MW. Discharge through the station averages 116 cms. Wylie Hydro-

electric Station draws water from six to eighteen meters below the surface.

In the summer (August) this water is approximately 50% hypolimnetic (Weiss

et al. 1975). The lake receives 50% of its water from the Catawba River via

Mountain Island Reservoir and 25% from the South For’ River. The remaining

25 is derived from local tributary input und runoff. The reservoir has a

theoretical retention time of 32 days.

The southern portion of the lake will serve as the site of Catawba Nuclear

Station (CNS), a 2290 MWe nuclear steam generating station. The Station will

withdraw 10 cms of water from the main body of Lake Wyvlie. Cooling water will
pass through ten cycles of concentration in mechanical draft cooling towers
and blowdown will be discharged at a rate of 0.15 cms to the Allison Creek arm

of Lake Wylie. A detailed discussion of the possible impacts of CNS has been

prepared by the U.S. Atomic Energy Commission (1973).

In August 1974, Duke Power Company began a sampling program on Lake Wylie.
This sampling program constitutes the interim monitoring program for Catawba
Nuclear Station. Daia for the period 1974 through 1978 have been reported by
Duke Power Company (1977, 1978).

The data contained ir this report are part of the continuing interim study.

These data cover the period July 1978 through June 1979.



Twelve sampling locations on Lake Wylie were monitored and analyses performed

in compliance with the approved program.

The objectives of the interim monitoring study for Catawba Nuclear Station are:

1) To document any long-term trends in the temporal variability of Lake Wylie
water quality and;

2) To compare long-term trends in the water quality data immediately above

and below the Catawba site.

MATERIALS AND METHODS

Field sampling and Laboratory analyses for the 1978-1979 period were the
same as for the 1977-1978 period. Sample locations are shown in Figure 1.

Laboratory analyses are listed in Table 1.

In April, May and June 1979, Locations 240.0 and 242.0 in the South Fork
River were not sampled. Any discussions of water quality in the South
Fork River region for the spring 1979 sampling are based totally on data

obtained from Location 249.0.

SUMMARY AND CONCLUSIONS
Profile data were collected by Duke Power Cumpany monthly on Lake Wylie from
July 1978 through June 1979. Water samples for laboratory analyses were
collected quarterly during the same period. As noted in previous reports,
local hydrology and meteorology exerted the primary influence on the variations
of physical and chemical paramters. Peak concentrations in chemical

constituents were related to periods of increased precipitation and runoff.



Data indicated that the high inputs observed during 1977-1978 has declined.
Concentrations in 1978-1979 had generally returned to levels reported for

the period prior to 1977.

Maximum water temperatures occurred in July and August and minimum temperatures
occurred in January and February. The thermal regimes of the CNS intake and
discharge areas were similar. The stratified period extended from April
through September. Water temperatures in the vicinity of CNS remained below
the criteria established by North and South Carolina (32.2 C). ODuring the
latter part of the stratified period dissolved oxygen in the bottom waters
approached anoxic conditions. Surface dissolved oxygen concentrations

remained above the North and South Carolina standard of 5.0 mg/1.

Turbidity levels during 1978-1979 indicated that the large inputs of
suspended matter reported for 1977-1978 had subsided. This was accompanied

by a return to pre-1977 levels for mineral and nutrient concentrations.

RESULTS AND DISCUSSION
HYDROLOGY
Precipitation patterns during the 1978-1979 study period are illustrated by
Figure 2. Precipitation for the year ending June 30, 1979 was 23.69% above
the historical yearly mean (U. S. Dept. of Commerce 1978, 1979). In
general, precipitation levels were above normal during winter, spring and

summer and below normal during the fall months.

The four quarterly sampling dates for aguatic nutrients, minerals and
turbidity are indicated on Figure 2. For the July sampling, rainfall
prior to the sampling date was slightly less than normal. (No precipitation

was noted for nine sampling days preceeding sampling). The fall sampling



date was preceeded by an unusually dry period throughout September and

October. The period preceeding the winter quarterly sampling was somewhat
wetter than normal, although very little precipitation occurred in the days
immediately prior to sampling. The spring quarterly sampling was punctuated
by a total of 2.76 inches of rainfall occurring within a 24 hour period on
April 25-26, however, no significant precipitation had occurred for 11 days

prior to that (U. S. Dept. of Commerce 1979).

Daily lake surface elevation and discharge for Lake Wylie are shown on
Figures 3 and 4, respectively. Maximum values for both surface elevation
and discharge occurred during the late winter and spring of 1979, while
minimum values occurred during October and November, 1978. Generally,
trends in surface elevation and discharge followad trends in precipitation

(Figures 2, 3 and 4).

PHYSICAL PARAMETERS (TEMPERATURE, DISSOLVED OXYGEN AND TURBIDITY)

Monthly variations in mean water temperature and mean dissolved oxygen
(D0) concentration for each region of Lake Wylie are illustrated i,
Figures 5(a) - 5(d). Generally the variations for each region on an
annual basis have been consistent with previous studies. Maximum mean
temperatures for the 1978-1979 period occurred in July and August which
was consistent with previous observations (Duke Power Company 1977, 1978).
Minimum mean water temperatures were recorded in January and February.
Maximum regional DO concentraticns for Lake Wylie occurred in either January
or February, while minimum concentrations were measured during June, July
or September. Generally, 1978-1979 extremes of mean temperature and mean
DO concentrations for the four lake regions were less severe than those

reported for the previous study period (1977-1978).



Maximum and minimum mean temperatures for Lake dylie pbelow the CNS discharge
during the 1978-1979 study period occurred in Aujust and February, respectively.
The maximum mean DO concentration existed in Jaruary, whilc the minimum mean
concentration occurred during July (Figure S(a)). Seasonal transitions of

temperature and DO occurred in a smooth pattern during 1978-1979.

Above CNS (Figure 5(b)), man temperature maxima were measured during July
and August, while a minimum mean temperature occurred in February. Mean
concentrations of dissolved jxygen reached a maximum value during January

and February, and a minimum for the June and July sampling dates. For the
region above CNS, smooth seasonal transitions were noted for both temperature

and DO means, as has been the case in previous years.

Figure 5(c) illustrates monthly mean temperaturcs and DO concentrations for
the Catawba River (upper lake) region of Lake Wylie. Maximum and minimum
mean temperatures occurred during July and February, respectively. Mean

00 concentrations in the Catawba River region reached a maximum value
during January and February, and a minimum for the September sampling.
Cooler ambient air temperatures during June 1979 (U. S. Dept. of Commerce
1979), particularly in the week prior to the monthly sampling, resulted

in a decline in the mean water temperature for the Catawba River for that
month (Figure 5 (c)). The decline was not reflected at the downlake
regions of Lake Wylie, where the seasonal transition from winter to summer
is generally less rapidly influenced by variations in air temperature.

This is due to the larger heat budget of the downlake regions as compared
to the shallower, riverine portions of Lake Wylie (Duke Power Compayy 1977,

1978). Consistent with the June 1979 decline in temperatures, there



occurred an increase in the mean DO concentration for the Catawba River
region (Figure 5(c)) which was not accompanied by an appreciable increase

in DO saturation. Increased oxygen solubility was thus primarily a result
of lower water temperatures in this region rather than any increase in
photosynthetic activity during this month. Mean DO concentrations were
consistently higher in the Catawba River region than in the downlake regions
throughout the study period, as has been the case in previous years. This
difference is the result of more extensive oxygen depletion of the deeper

waters of the downlake regions.

For the South Fork region of Lake Wylie, « maximum mean temperature and
minimum mear. DO concentration occurred during July, whereas January was

the month for which a minimum mean temperature and a maximum DO concentration
was realized. As was noted for the Catawba River region, cooler June 1979
air temperatures led to a decline in the mean water temperature and an
increase in the mean DO concentration for that month (Figure 5(d)). Again,
per cent oxygen saturation data supported the conclusion that the increased
amount of dissolved oxygen in the water during June was not due to increased
photosynthesis in the South Fork region. Also, as noted in the discussion
of the Catawba River region, mean DO concentrations remained higher in the
South Fork region than in the downlake regions throughout the 1978-1979

study period, as had been the case in previous years (Figure 5(c)).

The CHS intake and discharge (Locations 220.0 and 215.0. respectively)
were isothermal from October through February (Figures 6 and 7). Thermal
stratification was evident during the summer months in both areas. No
appreciable change in the thermal stratification with respect to previous

studies was observed during the 1978-79 study.



in November 1978. As noted previously, conductance was generally higher in

the South Fork region than in the downlake areas of Lake Wylie.

Seven mineral cations and two mineral anions were determined as in previous
studies (Figure 11). Cation concentrations ranged from 0.66 meq/1 in spring
to 1.14 meq/1 in winter. Anions ranged from 0.48 meq/1 in spring to 0.66 meq/]
in fall. Cations exceeded anions by approximately 0.17 meg/1 which was
probably due to sulfate as noted in previous reports. In winter of 1979 a
difference of 0.66 meq/l was noted. This was probably due to a large increase
in particulate associated aluminum and iron, as noted in previous reports

(Duke Power Company 1978).

For all samplings except winter sodium remained the major cation accounting for
24-29% of the mineral ions. The major anion, bicarbonate, accounted for

18-28% of the mineral ions. In summer and fall of 1978, bicarbonate
equivalents were equal tc or less than the chloride concentrations. However

in winter and spring of 1979 bicarbonate was about twice the chloride con-

centration. The 1979 condition was typical of previously presented data.

AQUATIC NUTRIENTS (NITROGEN, PHOSPHORUS)

Ammonia concentrations for 1978-1979 (Figure 12) were lower than those
observed in 1977-1978 yet higher than those observed in 1975-1977 samplings.
Ammonia concentrations in the downlake areas reflected the gradual flushing

of the lake of the high nutrient inputs which occurred during 1877 and 1978.

During the 1978-1979 monitoring period, nitrate concentrations (Figure 13)
returned to the levels observed prior to the 1377-1978 period. Downlake
nitrate concentrations continued to display the temporal pattern previously
observed of peak concentrations in the winter and minimal concentrations in

the surmer and fall.

B



Monthly depth profiles for the CNS intake and discharge (Figures 8 and 9,
respectively) show a depletion of hypolimnetic oxygen occurring during the
summer months, as previously observed (Duke Power Company 1977, 1978).

The extent of DO depletion from the bottom waters for 1978-1979 was less

pronounced than for the 1977-1978 study period.

Mean regional turbidity levels for Lake Wylie are presented in Figure 10.

The 1978-79 study period revealed a general decrease in turbidity as compared
to the previous study period. Turbidity levels in the South Fork and Catawba
River regions varied as a function of precipitation and subsequent runoff
(Figures 2 and 10). For all samplings, except the fall sampling, the South

Fork River yielded higher turbidity than the Catawba River.

Turbidity levels in the two lake regions (above and below CNS) also reflected
precipitation patterns. However, elevated levels in the main lake were
detected only when appreciable rainfall had occurred several days prior to
the sampling date (i.e., winter sampling of the present study). Hutchinson
(1957) has observed that increased turbidity levels due to increased runoff

are generally quicker to appear in riverine systems than in lakes.

MINERALS (SPECIFIC CONDUCTANCE, CALCIUM, MAGNESIUM, SODIUM, POTASSIUM, IRON,

BICARBONATE, CHLORIDE, SILICA)

Precipitation patterns prior to sampling dates in 1978-1979 were more typical
of data observed prior to 1977-1978. Consequently mineral concentrations also
displayed patterns similar to historical data. High rainfall immediately
before the 1979 winter sampling did produce slightly higher turbidities and

an alteration in the lower lake mineral composition as discussed below.

Specific conductance ranged from 42 umhos/cm in August 1978 to 220 umhos/cm



Concentrations of both ammonia and nitrate continued to be generally higher
in the South Fork River than in other areas of Lake Wylie. In isothermal
periods nitrate was the dominant form of nitrogen. During stratified periods,

ammonia was the dominant nitrogen form.

Figure 14 illustrates temporal trends of total phosphorus in each of the four
regions examined. As in the case of nitrogen, [hosphorus concentrations
during the 1978-1979 period were generally lower than during the 1977-1978
period. The downlake concentrations of total phosphorus continued to

exhibit the previously docuiented trend of peak concentrations occurring

in the winter.
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Table 1. Methods for analysis of water chemistry variables.

Parameter

Alkalinity, total
Aluminum, total

Ammonia

Cadmium

Calcium

Chloride

Conductance, specific
Copper

Dissolved oxygen
Hardness

Iron, total

Magnesium

Manganese
Nitrate-Nitrite
Orthophosphate, soluble
pH

Phosphorus, total
Potassium

Silica, soluble

Sodium

Temperature

Turbidity

Note: Method numbers have been changed to reflect the recent update of the U.S.E.P.A. analytical procedures.

Methods

Method 403

Atomic Absorption-direct aspiration
Atomic Absorption-graphite furnace

Method 350.1

Atomic Absorption-graphite furnace
Atomic Absorption-direct aspiration
Method 325.2

Hydrolab Surveyor 6-D

Atomic Absorption-graphite furnace
Hydrolab Surveyor 6-D

Method 309 A

Atomic Absorption-direct aspiration

Atomic Absorption-direct aspiration
Atomic Absorption-direct aspiration
Method 353.2

Method 365.1

Hydrolab Surveyor 6-D

Method 365.4

Atomic Absorption-direct aspiration
Method 370.1

Atomic Absorption-direct aspiration

Hydrolab Surveyor 6-D

Monitek Turbidimeter

however, have remained the same as in previous years.

Reference

A.P.H.A. et al,, 1976

Perkin-Elmer Corp., 1976
Perkin-Elmer Corp., 1977

U.S.E.P.A., 1979

Perkin-Elmer Corp., 1976
Perkin-Elmer Corp., 1977
U.S.E.P.A., 1979
Hydrolab Corp., 1973
Perkin-Elmer Corp., 1977
Hydrolab Corp., 1973
A.P.H.A, et al., 1976
Perkin-Elmer Corp., 1976

Perkin-Eimer Corp., 1976
Perkin-Elmer Corp., 1978
U.S.E.P.A., 1979
U.S.E.P.A., 1979
Hydrolab Corn., 1973
U.S.E.P.A., 1974
Perkin-Elmer Corp., 1976
U.S.E.P.A., 1979
Perkin-Elmer Corp., 1976

Hydrolab Corp., 1971
Monitor Tech. Inc., 1973

Preservation
Technique

4 C

s

o3

4 C, filtration
o,

W0,

none -

in situ

NNO3

in situ

none

NﬂO3

o,

NNO3

4 C, filtration
4 C, filtration
in situ

4C

o,

4 C, filtration
HNOJ

in situ

4C

Detection
Limit

0.1 mg/}
0.1 mg/)

0.005 mg/1-N

0.1 w9/l
0.01 mg/1
0.3 mg/1
1 umhos/cm
1.0 wg/l

0.0 mg/1

1 --)IH:aco3
0.01 mg/1

0.01 mg/1
0.01 mg/1
0.01 mg/1
0.005 mg/1-P
0.1 pH unit
0.005 mg/1-P
0.5 mg/1

0.1 mg/1-S%~
0.2 mg/1

-5.0C
1.0 NTU

The actual analytical methods,
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