





is located in York County, South Carolina. The site is located near the
center of a peninsula lying between Beaver Dam Creek on the north, Big Allison
Creek on the south, and the main body of Lake Wylie on the east (Figure 1).
The cooling water will be withdrawn from the main body of the lake and will
pass through a maximum of 10 cycles of concentration in mechanical draft
cooling towe < with the blowdown to be discharged at a rate of 0.15 cms into

the Big Allison Creek arm of Lake Wylie.

In August 1974, Duke Power Company, Environmental Services Section began a
sampling pfogram on Lake Wylie. This program constitutes the interim monitoring
program for Catdewba Nuclear Station. The interim study conforms to the 1977
through 1979 interim program stated in the Catawba Nuclear Station Environmental
Report (CNSER Section 6.1.1.1.2 - Table 6.1.14). Data for the period 1974
through 1981 have been reported by Duke Power Company (1977a, 1978, 1979,
1980a, 1981). The data contained in this report cover the period July 1981
through June 1982. The objectives of the intenim study for Catawba Nuclear
Station are to: .
(1) document any long-term trends in the temporal variability of Lake
Wylie water quality and,

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

and below the CKS site.

MATERIALS AND METHODS
Sampling locations were monitored from July 1981 through June 1982 (Figure 1;
Table 1). The sampling regime ic listed in Table 2. A Hydrolab Model 6D
water quality surveyor was used for all in-situ measurements. Water samples
were collected with a diaphragm pump. The analytical methods for chemical
and physical constituents measured on Lake Wylie are listed in lable 3.

Quality assurance practices adhered to USEPA (1979).



Data Analysis

Daily precipitation totals at Charlotte Douglas International Airport, Chariotte,
North Carolina were plotted for the period July 1981 through May 1982 (National
Oceanic and Atmospheric Administration 1981-1982) (Figure 2). Also, daily Lake
wylie forebay surface elevations were plotted to indicate lake levels for the
period. Mean daily discharge at Wylie Hydroelectric Station and at Mountain
Island Hydroelectric Station were plotted to indicate daily discharges (Figure

2).

The water quality data were subjected to descriptive statistics (means, standard
deviation, maximum and minimum values) as outlined in Barr et al. (1976).

Also, the data were subjected to Pearson's correlation analysis (Helwig and
Council 1979). Only results with p >0.05 were considered statistically signifi-
cant. Standard deviaticn is denoted by “s". For statistical calculations,

all analytical determinations recorded as less than the detection limit were
assumed to be equal tc the detection limit as 1%isted in Table 3. Bicarbonate
values were calculated fro; aikalinity values using factors found in Hem

(1970).

As previously reported, to summarize the large amount of data collected from

July 1981 through June 1982 the following locations were grouped into specific
regions: Catawba River region (Locations 250.0 and 260.0), South Fork Catawba
River region (Locations 240.0 and 249.0), Catawba Nuclear Intake region (Locations
220.0 and 225.0) and Catawba Nuclear Station Discharge region (Locations 210.0
and 215.0). These groupings were based primarily on the geographic proximity
of each location. In discussing seasonal variability among quarterly data the

foliowing monthly divisions were made: summer (August), fall (October),

winter (January) and spring (May). Data for certain variables are presented




graphically for the period January 1976 through July 1982. Comparisons in
this report generally are made with data obtained during the 1979, 1980, and

1981 reporting periods.

The physicochemical data collected on Lake Wylie during the 1981 through 1982

interim period are presented in Appendices 1 through 5.

SUMMARY AND CONCLUSIONS
In=situ profile data were collected monthly and water samples for laboratory
analyses were collected quarterly during the period July 1981 through June
1982. As noted in previous reports, local hydrology and meteorology exerted

the primary influence upon the variability of the chemical and physical parameters.

The South Fork Catawba River continued to be strongly influenced by surface
runoff, municipal and industrial discharges, and thermal discharges from Plant
Allen Steam Station. Due to the influence of discharge from Mountain Island
Lake, the Catawba River continued to exhibit trknds of a well-mixed riverine
system. The region of Laké WQIie immediately above and below Catawba Nuclear

Station displayed characteristics of a warm monomictic lake (Hutchinson 1957).

As observed in previous study periods, water temperatures throughout Lake
Wylie generally followed typical seasonal variations. Temperature profiles in
the South Fork region displayed stratification induced by heated discharge
water from Plant Allen. The maximum water temperature was measured in the
South Fork Catawba River region which is irfluenced by thermal discharge from
Plant Allen. Throughout the study period, temperatures in the Catawba River
region indicated well mixed conditions. Thermal stratification was apparent
in the regions immediately above and below CNS during the spring and summer.
Isothermal conditions were generally observed in the regions immediately above

and below CNS from October through March.









repcrted temperature trends similar to those observed during this period (Duke

Power Company 1977a, 1978, 1979, 1980a, 1981).

Following seasonal patterns typical of other Piedmont Carolina reservoirs
(Duke Power Company 1977; Industrial Bio-Test Laboratories 1974), dissolved

1

oxygen (DO) concentrations in Lake Wylie ranged from 0.0 mg-¢ during July and

1 during May. The overall highest concentrations generally

August to 14.4 mg-2
occurred in January and the lowest DO concentrations generally occurred from
July through October (Figures 3 through 6). The elevated DO concentrations in
May were associated with elevated pH indicative of photosynthetic activity.
Dissolved oxygen concentrations in the water column began to decline in April
with the bottom waters being less than 5.0 mg-z-l from July through September
1981 and May through June 1982. Surface DO concentrations were always above
5.0 mg-ﬁ-l. These DO trends were similar to those observed in previous reports

(Duke Power Company 1977a, 1978, 1979, 1980a, 1981).

Turbidity, ranged from 4 tg 52 NTU (x = 16.0 NT.U. s = 13). Highest turbidity
values were generally recorded in the C;tawba River region and the Scuth Fork
Catawba River region auring August (Figure 7) and were similar to spatial

trends observed in previous reports (Duke Power Company 1980a, 1981). Winter
turbidity values were higher (9.6% increase) in the downlake locations immediately
above and below the Catawba Nuclear Station than those values reported in the

1981 reporting period (Duke Power Company 1981) (Figure 7).

Alkalinity and pH

Alkalinity values exemplified a soft water lake (Wetzel 1975). Monthly values
ranged from 10 to 40 mg-CaC03-2-l (x = 15 mg-CaC03~£-l, s = 5). Lake Wylie was
slightly acidic with 70% of the pH values less than 7.0 pH units. During this

interim period, pH values ranged from 6.0 (CNS discharge region; July 1981)
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(Location 200.0; October) to 9.5 (Location 215.0; May 1982) (x = 6.8, s = 0.6).
The higher summer pH values observed in the surface waters were attributed to
photosynthetic activity. The seasonal pH trends were similar to those previously

reported.

Specific Conductarce and Hardness

Specific conductance values ranged from 54 to 410 pth‘Cm-l (x = 104 umho-cm'l,

s = 36) throughout the study area. As observed in past years, specific conduct-
ance values were higher in the South Fork Catawba River region than in either the
Catawba River region or the downlake regions in the vicinity of CNS. Generally
conductance values observed during this monitoring period were slightly higher

than those observed in the 1980-1981 reporting period (range of 42 to 296 pmho-cm'lT
during 1980 through 1981). The conductivities of the lake regions immediately
above and below CNS were similar. Lake Wylie waters, exhibiting a hardness value

1

of 18 mg-CaC03-£- , exemplified a soft water lake (Wetzel 1975).

Mineral Composition

No substantial monthly or yearly variability was observed in minera) con-
centrations (Figure 8). Sodium and bicarbonate were the major ions in Lake
Wylie. Caicium, chloride, magnesium, silica, and potassium were also important
constituents in Lake Wylie (Figure 8). Minor mineral constituents included

aluminum, iron, and manganese (Figure 8).

Aquatic Nutrients (Nitrogen and Phosphorus)

The mean nitrate plus nitrite concentration was 0.20 mg-N-,Q-1 (s = 0.20), with
concentrations ranging from less than 0.010 mg~N-21 (August 1981) to 0.89

mg-N-E-1 (October 1981). The trends observed during the 1980-1981 reporting period
continued through the 1981-1982 period (Figure 9). Maximum concentrations of

nitrate plus nitrite generally occurred in winter. The lower nitrate plus nitrite
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concentrations occurred during periods of low DO concentrations in Lake Wylie
bottom waters. Upstream loading along the South Fork River (Industrial Bio-Test
Laboratories 1974) resulted in higher nitrate plus nitrite concentrations in

the South Fork Catawba River region than any of the other three regions

(Figure 9). The lake regions immediately above and below CNS continued to

display previously observed seasonal patterns.

The.mean ammonia concentration for the study was 0.11 mg--N-R'1 (s = 0.08), with
concentrations ranging from less than 0.005 mg-N-!l'1 (August 1981) to 0.57
mg-N-2"1 (May 1982). During the 1981-1982 reporting period ammonia concentrations
were generally more consistent in the down lake regions than in the river regions

(Figure 10).

The temporal trends of total phosphorus and orthophosphate were sinilar.
Orthophosphate concentrations ranged from less than 0.005 mg°P~£-1 to 0.44

. (i = 0.035 mg-P-R'l. s = 0.06). Orthophosphate concentrations were

mg=P+2"
higher in the deeper wateriregions immediately ;bove and below CNS during the
winter and may have been due to surface'runoff. Orthophosphate concentrations
in the South Fork Catawba River region were considerably higher than the
concentrations in the Catawba River region. Previous studies reported ortho-

phosphate trends similar to those observed during this period (Duke Power

Company 1977a, 1978, 1979, 1980a, 1981).

During the study period, total phosphorus concentrations ranged from 0.016 to
0.65 mg-P-if1 (; = 0.067 mg-P-E-l, s = 0.07). Total phosphorus ccncentrations
generally decreased with distance, during August and October, downstream from the
South Fork Catawb> River region. Higher total phosphorus concentrations were

observed in the downlake regions during January and May than observed in the

1890-1981 reporting period (Figure 11).




heavy Metals (cadmium, copper, lead, and zinc)

Analyses of cacmium, copper, lead, and zinc indicated concentrations and

spatial variability similar to previous years (Duke Power Company 1977a, 1978,
1979, 1980a, 1981). Cadmium levels ranged from less than 0.1 to 4.5 pg-2°l.
Generally, lowest values were observed during January (80% less than 0.1 pg-z'l)
and August (90% less than 0.) ug-ﬁ'l). Copper concentrations ranged from

less than 1.0 to 280 pg-t'l. The higher copper concentrations were observed at
Locétion 249.0 on two occasions (October 1981, 280.0 pg-ﬂ'l and January 1982,
260 pg-ﬁ'l) indicating input to the South Fork River from an apparent upstream
point source. Ninety two percent of lead concentrations were less than 1.0
ug-2"%.  Zinc concentrations ranged from 5.0 to 300 pg-2 >. The higher zinc

concentrations was generally observed in the South Fark Catawba River regions.
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Lake Wylie water quality monitoring locations and depths (Duke Power

Table 1.
Company 1980b).
Location
Depth
Sampiing Location (m)
260.0 6-8
250.0 5
249.0 3-4
240.0 11-12
225.0 14-15
220.0 15
210.0 16-17
215.0 9-10

Catawba River at Rt. 29-74 bridge, mid-
channe)

Catawba River, 25 m from Allen Steam Station
intake screen

South Fork Catawba River at Upper Armstrong
Bridge, mid-channel

South Fork Catawba River at Lower Armstrong
Bridge, mid-channe!

Lake Wylie at Route 49 Bridge, mid-channel

Lake Wylie near mouth of embayment near
proposed intake to CNS, mid-channel

Lake Wylie near mouth of Big Allison Creek
and Catawba River, due east of Goat Island,
mid-channe)

Big Allisom Creek, near bridge over proposed
discharge for CNS, mid-channel



Table 2.

Location

Temperature
Dissolved oxygen
foh

Specific conductance

Alkalinity
Turbidity
Ammonial
Hitrate-fitrite
Orthophosphate
Tetal phosphorus
Chloride

Silica

lron

Manganese
Magnesium
Calcium

Sodium!
Potassium
Aluminum
Cadmium

Copper

lLead

linc

Frequency of Sampling:

M - Honthly

0 - Quarterly (Jan-Feb, April-May,
Auy, Oct-lov)

210.0

In-situ parameters are acquired

at all locatons at 1 m intervals frow the surface (0.3 m) to)

Q/1,8/2
Q/1,8/2
Q/1,8/2
Q/1,8/2
0/71,8/2
Q/1,8/2
0/1,8/2
QG/1,8/2
0/1,8/1
0/71,8/1
Q/7,8/1
Q/7,8/1
/1,871
0/1,8/1
Q/7,8/1
0/1,8/1
Q/1,8/1
Q/1,8/71
0/1,8/1

Late Uylie Interim Honitoring Program

215.0

Q/7,8/2
/1,872
0/1,8/2+
0/1,8/2
Q/1,8/2
0/7,8/2
Q/1,8/2
a/v,8/2
Q/1,8/1
Q/1,8/1
Q/1,8/1
Q/7,8/1
0/1,8/1
Q/1,8/1
Q/71,8/1
Q/1,8/1
Q/1,8/1
0/1,8/1
Q/1,8/1

220.0

245.0

240.0 249.0

Ta .ty Analyses

monthly wsing the In-situ Vater Qu

Laboratory Analyses

Q/T,8/2
/1,872
0/1,8,2
Q/1,8/2
0/1,8/2
/1,872
/1,872
Q/1,8/2
0/1,8/1
/1,871
q/7,8/1
1/1,8/]
0/1,8/1
0/1,8/1
Q/1,8/1
0/1,8/1
0/1,8/1
a/71,8/1
0/71,8/1

Codes

/1,871
Q/1,8/1
/1,871
Q/1,8/1
V1,871
0/7,8/1
Q/1,8/1
Q/1,8/1

0/1/1
/11
Q/1/1
Q/1/1
Q/1/1
Q/1/1
Q/1/1
/171

Q/1,8/71
0/1,8/1
0/1,8/1
4/1,8/1
Q/1,8/1
Q/1,8/1
q/1,8/1
Q/1,8/1
G/7,8/1
0/1,8/71
Q/1,8/1
Q/1,8/1
0/7,8/1
Q/7,8/1
Q/1,8/1
0/1,8/1
Q/1,8/1
Q/1,8/1
0/1,8/1

Frequency of Sampling / Depth Interyals / Number of Replicates

Depth Intervals;

I - Surface (0.3 m)

B - Botom (1 m above bottom)

Number of Replicates:

250.0

Q/7,8/71
Q/1,8/71
UTAMIVE
Q/1,8/1
Q/1,8/1
Q/1,8/71
Q/7,8/1
Q/1,8/1
Q/1,8/1
Q/7,8/1
Q/1,871
0/1,8/1
Q/1,8/1
/1,871
0/1,8/1
Q/1,8/1
0/1,8/1
Q/1,8/1
/1,871

2E0.0

ality Amalyzes
m above the votius

Q171
/171
/11
/171
Q/1/1
Q11
/171
/171
Q/ 171
Q/171
0/1/1
/171
Q/1/1
1/
0/1/1
0/1/71
Q171
Q/1/1
Q/1/71

1 (only a surface and a bottom sample)
2 (two surface and two bottom samples)

——



Table 3. Analytical methods

Variables
AIiaHmt,. total

Alusinum

Ardonia

Cadmium

Calcium

Chior fde

Conductance, specific

Copper

Hardness (Ca, Mg)
Iron, total

Lead

Magnes 1um
Manganese

Hitrate ¢ Hitrite
Orthophosphate

Oaygen, dissolved
P

Phosphorys, total

Potassium
Silica
Sodlum
Temperature
Turbidity
Zinc

t = The detection llent is defined as

for chemical and physical constituents measured on Lake Wylie.

_ Method LY

Elertnmetric titration to a
pi of 511

Atomic absorption/DAY
Automated phenate!
Atomic absorption/HGAY
Atomic absorption/DA}
Automated ferricyanide!

Teanperature compensated nickel
electrote!

Atomic absorption/HGA} 0
Calculation? .
Atomic absorption/DA!
Atomic absorption/HGA!
Atomic absorption/DA}
Atomic absorption/DA!
Automated cadwium reduction!

Automated ascorbic acid
reduct fon!

Temperature compensated
polarogeaphic cell!

Temperature compensated glass
electiode!

Persulfate digestion followed
by automated ascorbic acid
reduction!

Atomic absorption/DA!
Automated molydosilicate!
Atowic absorption/DA}
Thermistor thermoweter!
Nephelometric turbidity!
Atomic absorption/DAd

of determination 1s ﬁ ned as:
m

* = Detection Vimit and
NO = Not determined.

Vst 1479 “APEA 1976

3urrie 1968

Preservation
4°c

0.5% MO)J
°c

0.5 omo]
0.5% WCO,
4°C
In-situ
0.6% IMJ
O.SNN()3
0.51 uuo,
0.5% mn,
0.5% M,
3°C

4°C

In-situ

In-situ

{°C

0.5% HNO
4°C
0.5% NII)J
In-situ
4°C
0.5¢ HNO

3

3

Ssfection Jimts
1 mg-CaCo,. | !
a
0.2 wg-\
0.006 wg-H-1"!
o.M g7
0.06 wg-1""
0.2 wg-1""
-l.
1 ymho/cm

0.7 vg-t !

0.1 mg1"

2 vg-1"!
0.007 wg-1"
0.02 wg-1""
0.005 wg-n-1""
0.005 mg-P.1°"

_lﬁ

0.1 mg-)

0.1+

0.004 mg-p17
0.03 mg-1"!
0.2 wg-5i-17"
0.0} -;.l"
0.1%*

1 N

4 uq'l"

1.0 vg1”!

0.1 wg-Cat0,, !
0.2mg-)

5.2 g2}
0.0) mg-1”"
0.06 -g-l"
0.008 mg-t-1""
0.008 mg-p-1°!

0.006 wg-p-1-!

0.006 wg-p-1""
0.3 mg-Si-1°"
0.06 mg-1""

7 vs'l"

l= X+ Z(s) where % = mean and s = standard deviation of a selected number of blanks.
S(s
t of detenlnauon iere not determined on these varlables; instead fustrument sensitivity 1Is given.

The limit
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Figure 1. Sampiing locations for Catawba Nuclear Station Interim Monitoring.




Bamrbur Wavhe Bie hgege 80 O Laias Wk

. ..

> o o

>
N i il b . g e

- E '
- - - 3 - = &
ARl g0 BA
i S ——

e

L Serrane Ga iy Dovenacar a0 welin wyeen

ng}
-
r'.’-
-
ok
r

b a tone)
-
N
= 3

-
-
Y
on
3
ok A e B8 ST S
e
.

Y o (RS
R e R T | I ‘ RS ’
NE 11 ' : STTHY
.cE !y . ! Eu'l :'I ¥ Rt | ,‘
[ ut | '! HR 4 L S5y o
ok it LBy JUR LG sl A, 1
[ Taily Fegrintiation Totaly
)S‘L ]
-g'r_ \
?:s"y oo .
| | | |
Pt | | | ’
tob] || | |
I
;
1
j

i prer faet an A—}

} : v iy s o B -
S TR .igs;....*gén*;f_‘w “A;M.”wh“ ot -

‘ & SO P
L f 'fg._} ’:f} -i; ?:A'.(\.1.'(‘ J’fﬁ""t‘*m ’-a- ‘11::‘,?‘:,': :l .
| BoSBR dwanss e T .‘jv‘_' S la e
- L e e R e
» .e > oo - i m e SORereey et g - - ’

Frgure O Summary f avariable hvdroloaic gats for Laks Jvlie for thne peripe

.




.?._

3
S
)
b
3 20
-
~
.
1o
0
s
Jir
o
-
.
2
et 2
& *F
G
o
—_-
0
Figure

SOUTH FORK CATAWBA RIVER REGION

> - _.....;.amm.ﬂ..
Dissolved

o Oaygen
?

A/

‘.

'

.

1

‘ \
%

SONDIF NAHIIA S

A e i s ——

JFNANIIA ::cw,:m:g_wm:::;_z>:g;mwcrc;m:>:g;,uuz:h_:;:b;>¢:=c;.~_»;ug>w::

1976 1977 1978 1979 1980 1981 1932
T BER : I T | I~ Tarperaton
CATAWBA RIVEK REGION o
’ -
’ : ‘4
p ’ :
. \o 1 4 4 R a .l
b ) ’ . P ® 3
: BY : . X _, Lo ;
) k \ & r i J
TR ! p | N
‘1 . » .: ] b ’ | B
- . ) !
.. o)o‘o ook \ ‘ nc
] v
d .
.

h,=bm_wwwa=cw.:p:,;umo;:_w:»:ughwa::.w:>m_;ch::mw::Af:
1978 1977 1978 1979

SORBIFNANIIASORDIFHANIJASOR

1930 1981 1982

3. Monthly variations of

ean temperature and
Fork Catawha River and

dissolved vxygen for the South
the Tatavha Rivar vaniane £ ¥~ - %3 W - .

]

=

SR |

/1)

{me

Uissoives Uxvaen

~



iemperature (0

)= - —

1976

Figyure 4. Monthly variations of mean t

vl

F 3

fu emperature apd
Intake and the NS Di<%havan

v - e el e e o e L "‘“E‘:,‘l'l' -
< d
CNS INTAKE REGION Orygen
i’.
;
M
JFRAIJASOHDIF HAMITASONDIF MAMDTASONOIF HANIJASONDIFRARIIASORDIT RARIIASORBIFRANIIFRSER
Va7 1977 1978 1980 1991 193,
L)) ———— —_— — — —-— —_ _— T - —
—Tomperatuy ]
CNS DISCHARGE REGIOW ~Qergon
10
-
Y 2
\
.
2D .
A
§\!
-
wl o

1981 1982

dissp!vod oxygen for the CNS

N

ma/

Ox yaen

fsoiveq

Uizsolvea Uxvoen (mg/)



- (2] s °
r S — vy
e
\\\~
Vi
V
\...w
-
.
Ol —— — il el b ol

o o
— ) em
S pubet 0
- o . e
g gy g —y
T 1)
b - it s ol N Bl
e ‘ > ©

0

n
L1

~

(1/bw) suworyjequasuod (g pue (2.

- w0

- widic

“2861 sunp ybnoayy g6t Aynp

. o s °
Yy rrTeT T e e TR
v -
Ll
"
4
i
v
v
.
-
L
A r\ Y
SETIEE. b -t wdotas s d p
o o o~ ©
m—d e
ewe philey 90
- w . o
rTrTTrTYT T YT rma
(R TR LU "
"
"
o
o
¥
L]
’
2
hdbatddi bdbndatabidodoid g
o or Y 3

DS e

W wiedc

) widl0

o

~w-e fba 00

ﬂ . °
TTrrr YT Y rTrrTre N
e "
"
L1
]
o
.
i
»
t
- LAl -lel.>£h>I£blI—. ©

o
w0 e

o hts) 00

.- L) s e

YT TTTY YT Ty

LR R Ll

"

"

L]

o1

v

L]

'

:

bk dat dded dakbsbaraii S g
o o o o

B SRR 2

(07022 worjed01) ayejuy sy) e

e MidB0

i Miei0

—e- nbe) 00

- o . <
[rrrrs—rrryrrrey R
on e ™
Ll
Ll
o
17
-
L]
s
L]
14
— v I LR 9
o o2 o (4
— ) e
.
ol
e hibs) OO0
- o 3 ]
IR R A e B e B ] i L
CIESSTRE "
L [}
"
4]
'
v
\ ’
- ¥
\ :
b . e s T T SN . o
ot oz o ©

—— 2 W21

) samibaa (ewaay) ui suorjeraea A1yrvoy

e (iihe 00

- Midic

Lo 1.
"

T T Tt T

ALY

badod bobntr abae i h

o
(30 a1

o Lty DQ

- Midd0

i

G aanbiy

-

o

> 4

»

[

or
— I el

o

e S Y ST |

- M

e wigic

(24

L]

i Y

or G

= S en 2l

S prbe 00

o

v

- wjeic

- i



NERTH m

SEPTR i

§ .

0O =g e

TEW )
i

= . p——

L L

L)
DO lmyil e

Jw
" & N &
“
.
'

-

dLPin -

Figure 6.

Y —

ELRL T

SN S ——" Y.

3 ]
0D )} oo

»

L}

QEPTH Imi

QEPTH (m

T "¢}
30

s 0
I Y ey -

SEPTEMBLR

- » - ~ o

B s SN ST W
o ] p.
A0 myl swe

TEWS 1°0) e

9 o 20
AR A e e e e e e e

R

-k e o i M L
° s L L)
00 imgil boa

DEPTH

QEPTH (m

(LT NS Je—— .
< 0
e et e e e ] q,.~w—v-~-1y‘

/

O Tumi B

Add dobodt i A ALy
" L
LR LT R S—,

TEWR °C) e

) NS S . SU—
, |
4
L]
.
0
” 1
AL
6
i) A
20 L ) I N W S W S——
o s L L

GEPTH m

DEPTH (™

e i°g)

0’-- "."‘—-:"f' ’-71* 2 3 Y

?

L

.

L]

0

"”

"

L

AL NeRER

L ST ST SRV W SNIES S NN
=} s o 1"

- ~ o

Q0 mg >

e oo ——

, /’.f'

i

o o 29 9
MAALEREEIS St os S Sl o e

e S R
"

00 wgd o

Monthly variations in thermal regimes (°C) and DO concentrations (mg/1)
at CNS Discharge (Location 215.0) July 1981 through June 1982.

DERTH (m

DEPTH -

e )
o i 13

I A=




ZR6L-GL61 "I AM aye) aoy

v »
X “ ».v.. . v\o..r, 5
o, <) - _
’s < nw . = o...
‘e . t‘.. 5 ( < n‘ F\' H. . —. ‘ y
.. ol /n, nw [ ~ —_ ..
., e
W O ; L) N €
., s W B . 5] L 0\ '
“* < .
-— % LA .; U >
e 0\ S £ RS : L B
Y &, »vVQ < ﬁ\.’ ‘ \.J .
X %O " n' &
& . L
L %D __ &) N ! | _— ;
- . % -~ _. & N | _—
5 ‘e o g & \ « _
3 Yu, S S ] g
ro;h &> p. %) & ﬁ- o
> »
- 5 . O _. . X o~
- . o N <> - o> il
‘i .o(. - r/ - > ] —. “..I
* P . ¢
. - ..’ Lo - —. S p'
- ™ o o~ N
N ™ .f/ p- XN N
‘N ™ ri ‘N
N _’ n %
N o

AVIpLQany ueaw - Fo suoLIelaea |Puoseag *] aanbiy

o

ALOEwO



0.0

5.0

meq/

0.0

Figure 8.

UL e LT e L L
Na Ca Mg Fe Al K Mn HCOl C1
SUMMER
-
b
e
Na Ca Mg Fe Al K Mn HCO, C)
WINTER

meq,

meq/ 1

wn

.0

0

.0

0

.0

.0

.0

0

.0

[L....11

m | 11
Na Ca Mg Fe Al K Mn H(()3 Cl
FALL
m [["
Na Ca Mg Fe Al K Mn HCOD, CI

SPRING

Variations (meq/1) in mineral compositions for Lake Wylie, July 1981 through June 1982.

3




outn rore Kreny|

|4
f Latawte Aiver :
.ob :
-
; m
s HH
2 n.6p l
- |

woti/ 1

3
‘ .
O.lr )
l I
A H

F==3

=

1 :'Wnn MMm

i m
- u M m i
7

il ofill - N Tlrrrﬂ':[”m

SUNRDJITMAMISASOND JFMAN, JASOND g FHHAMY JASONIIFMAMYJASOND

vy 'A80 981 1982

Figure §. Variations of nitrate + nitrite concentrations for Lake Wylie,
1876-1982.



ot/

vastn rpre Hawer!

i g

o . i
" a b ale

i | i
S EEEy ,f:l i |l§
_;r;;‘ aomo il |
dof o
c'ﬂ il ﬂ! it

O § g
! I
| Catawoa Rrver |

i
0.2 5:1 lfl
| il, It il i
ol I E L
6

0n
| CNS Intaxe | '! -
0.5 ji "
L it '.5!}.
0.4 i |
| i i
0.3k ‘.; m 'f" il;:
! '!F; H“ :Z:
! nh :':I i
.2 b W  m
o @ Mm o o |1
0 o 0o i i I” T !hi Ill to:. “H 'T
Ry - i HH R f‘. ’If; {1 m
w0 n oSN mmamt o W f
3.0 & UL | P | |
g.8
| CNS Discnarge |
e ———
- m
J.ér m ni;
Il {H
- I‘;‘ m
‘ -
3 b mn [ p— I¥
‘ m RN BT
, O M b m
- . i
R - i | Lt i i ' i ,i’ il :’ - - ”7] ,”i -~ ’
! o i i i i 0 -~ lil y ok i " { \
. 4 it e W e }.n i ,';,': i rﬁﬁ: "'Jm ;'m_ .JL mi;! .'“ b

JEMAMIUASONQUFMANSL ASONDUFMAMIJASORDI FMAMIJASONDIFMAMJSASONUIFMANIGUALLIOJFMANSJASEND

o 1978 1279 1980 198 1982

Figure 10. Variations of ammonia concentrations for Lake Wylie, 1976-1882



b= Wutn rur e miwen ) |
s,-r-p-——-——.- {
T |
N ; 'q ’
‘..'On. !
- ‘i" -
?; u.'»SH!I L r;. "
= 1‘” : o m i'.
Ml 5‘1 i ‘.’” l,
0.1 H"j “5? “', ‘,;l :“P
ERE
oosr— m i b A “
RENER
0.00 & ol L
0.307 v
~atauna Hiver I'
L — 'i
!
Q.20 1
; 215k |
1 |
N0k il ,;"
il
0.05 m I .I,’
Iﬂ m il |! W m m i ”Jl I "n |
ol D00 ol ik s0pngop 0 @ U0
J-J"
| CA3 Inteve |
(1111 S ——
]
| .
o. 80} ‘F!
| . -
. i
S 0.18p .;I‘
0.10F " ::'5
! Hiy - ;':.‘ {
s.csr}'gﬂ o m ;:'{ m ;f, i 7 i:v T";i!' m | Im
i 1 M g I B . - ‘
il EREETEERE J i m H! o ” .
. CHS Discrarge ﬁ
£ e t—
0.20F
T u.asp
1. 10k - ‘
ol Al ﬂ
Yia ai, il m i
m m oa il ".,' | i ™ | a 4l ;
wa B B8 A4 o in (U0 nQllon ug Dng i

FRAMS A= S A \ .
RMIJASONDIFIAMIIASCHOIFIAMYY -..uNO.,"!AH..)A,ONCJFN.n’JASUlD..F“""J.AJONOJFHMlJJASGiD

" n 978 79 7580 1981 1982

Figure 11. ¥arla$10ns of total phosphorus concentrations for Lake Wylie,
976-1932



N

wn

APPENDI X

TABLE OF CONTENTS

Water quality data: temperatures, dissolved oxygen, dissolved oxygen %
saturation, specific conductance, pH,
turpidity and alkalinity.

Water quality data: nitrate plus nitrite, ammonia, orthophosphate, total
phosphorus, and silica.

Water quality data: iron, manganese, calcium, magnesium, hardness,

- sodium, potassium, and aluminum.

Water quality data: chloride.

Water quality data: cadmium, copper, lead, and zinc.

N
-




APPENDIX 1

Water Quality Data

Variables:
femnerature
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APPENDIX 2

Water Quality Data

Variables:
Nitrate plus Nitrite
Ammonia
Orthophosphate
Total Phosphorus

Silica
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APPENDIX 4

Water Quality Data

Variables:

Chloride
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APPENDIX 5

water Quality Data

Variables:
Cadmium
Copper

Lead

Zinc



PR

e

e i

!
|
|
|
i
AT T—

) e
onoohooon

P

—— e+ — o — —— —— v — . SO

|
!
|
|
i
|
; !
_ |
TE (TH SRESTEN TRITR e s SEva TG

©0~-00

I
|

PO09D~09-DONO~

WSS, SRR ST | SR

3
a
Q ioL © wiel W wviod

SO e e s

SIVIIW WI0L U 3dAl

VIVO ALITTVNO d31VA
ANVIHOD 43004 3a0d

\\/

2 2\ Lv 10 0ol
i o1 > 8L vo € AN | l8/01/8 0 o2
| o'l > 0o'¢ 1 0 06
[ 0\ > 6V io $" 0061 28/80/6 0 ov2
-4 SR L 1.0 2 R el Rl e o el
01 > 19 10 e’ oSl 28 82/l 0 ove
I [ B > ) 1'a > 0'e
] [ I > 0o'9 1 0 > g ovii 18721701 0 oze
i .Mr” O.Mr .p‘o vV np M.: SSiLL ___ l1a/zql/8a 0 4
i 2 : A A m.! . — AL/ . § 4
i 0\ > ey | 01
i o1 > ve 1’0 € s2c! 28/G0/S 0 'oee
i o1 > o'p 10 > 01l
o1 €'y 10 > € o121 2as/82/1\ 0 o022
8l .. 28 nllnNr.AW el R . 2 S et By o o® B Sl o8
i o\ > 0'S L > € SCil I18/21/01 0 312
i o1 0o\ () > i 0@
{ o1l > 81 i1-0 > i £ veELL 18/01/8 0o'si2
| o\ > 82 1 O 08
- ittt el et B B SRS 5 WS NP, AR S VT G Y T e
] 01 9'¢ 1 0 > 08
i 01 6 v L0 > € ooz 28/92/1 U sle
2 0\ » 65 10 0 i
c o1 > 1L 10 > e’ oLt t8/21/01 O Oile
2 oL £-1 SNSESE L el R L e L
2 o1 > 0'¢ i 0 i £’ S2ii 18/01/6 oot
‘ o1 > o'y |1 O 0 0Ol
] 0t > s'2 2’0 & 0821 8./ G0/8 002
€l 01 > 6 v [ ot .
J‘”*gt!glb‘:&l»lHl.)'i‘xll-l!.bl.‘n“l.n.vl =% DJI».NI'\I.“I'.P&I'I.!!DI.&IT lllll _—b°ILlN lllllllllllllllll Bll lllll mNPb.IIW@rWU\MHM ||||| Al.lﬁl,.hm
3 en 3 /90 3700 d3d8 SH3ILaM SuH HAVAOH HO11vIO
Q no a 80 ad 1430 EITE DY 3i1va

Qi/207/c8
dUV4 IN1Yd




7T OELINDY 40 160 vivad -9
BYT NI NN SISAIWVHY NLIS-HI - 4

Y3LULY3IN Q1 3N 03Vys 1oy -3
O31VNIIIVINGD -0
Q3ZAWwHY L1ON -3
T T a3auvs e @
NOTLIONNAIVH IN3KGINOI ¥O LMIUNMISNT -7

o

v

:

v N

viv
»

SEvi 2a/82/1

-

v

MVvVvvVvNVYy

n-onL—«oo 2

f

€L __ 182101 0 _0c2
rEY | 18/01/8
28/50/6G

~NOOWYDTooBD

m © obooocoboo ob
N Ty - Lot OO SRS

878

T ey

W ———_—_— -
) '6o'ddF'o'oo'on'
vivvvwvulvv e

PG

28821

28/%0. ¢
28/92/1\

ﬂﬂﬂﬂPﬂOﬂOLﬁOﬂﬂﬂ

L=}

€l __ 1972101 __ 60

434 SH313W SHH AV
H1430 ML Lvo

SIVLIIW IOl © FJdAl DL/en2%
Viva ALITYND M3ILVM 39vd tHIHY
ANVJLOD H3IMD4 33900

“
J
m
!
m
f

WALEAS Blid tvwes 30000 AN

|

'
'




