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INTRODUCTION

The South Carolina Wildlife and
Marine Resources Department, Marine Re-
sources Division, began a statewide
research program of South Carolina
estuaries in February 1973, entitled
"An Environmental Base Line Study of
South Carolina Estuaries" (Estuarine
Survey). This project was a joint
effort of the Marine Resources Re-
search Institute (MRRI) and the Office
of Conservation, Management and
Marketing (OCMM). The primary object-
ives of the program were to determine
the basic biological, chemical, and
physical characteristics of the major
South Carolina estuarine systems, the
seasonal changes in these character-
isties, and their interactions over a
long-term period. The data, thus
gathered, would serve as a basis for
evaluating and detecting environmental
modifications, whether natural, indus-
trial, or municipal. The collection of
these base line data is of great signif-
icance, especially when dealing with
relatively unpolluted estuaries. With
continuing development and an ever-
increasing coastal population, it is
particularly important to be able to
assess the effects of such growth on the
estuaries.

This work is quite timely with re-
spect to major environmental modifications
to the study area in that Santee-Cooper
rediversion is scheduled to occur about
1983. Both the Santee and Ceoper Rivers
will return to conditions approximating
those prior to the 1941 Santee River
diversion. This study will provide a
means of evaluating the extent of ensu-
ing changes to the hydrography of the
study area, whether beneficial or detri-
mental. A similar argument holds for the
proposed State Ports Authority (SPA)
expansion to the Wando River, an estuary
emptying into Charleston Harbor (Figure
1). The SPA expansion will increase the
potential for pollution of the upper
reaches of Charleston Harbor, making it
imperative to document present hydro-
graphic conditions in order to elucidate
future conditions.

This report presents the results of
the second two year program segment of the
Estuarine Survey, *“he first two year
segment having been concerned primarily
with the Edisto and Cooper Rivers
(Mathews and Shealy, 1978).

STUDY AREA

Cooper River

The Cooper River, prior to Santee
River diversion, had a drainage basin of
1865 kn? (720mi2) and an average dis-
charge of about 5.7 m3/sec (200 ft 3/sec)
(Nelson, 1974). Many plantations occur
along the upper reaches of the river with
numerous rice fields, many of which are
incompletely diked to provide river
circulation within the fields. In con-
trast to the relatively unpolluted upper
reaches, the lower half of the Cooper
River is heavily industrialized, starting
at Bushy Park on the Back River Reservoir
and continuing te the Charleston penin-
sula (Figure 1). The river now extends
from the mouth of Charleston Harbor to
the Pinopolis Dam on Lake Moultrie, a
distance of about 97 km (52 mi).

Prior to Santee diversion, Charles-
ton Harbor was a well-mixed estuary with
depths of 15 m (49 ft) or more, making it
an excellent natural harbor. After Santee
River diversion and the creation of the
Santee-Cooper Lakes, approximately 85% of
the Santee River flow was diverted via
the Tail Race Canal to the West Branch of
the Cooper River and ultimately Charleston
Harbor. This increased flow of about
425 m3/sec (15,000 ft3/sec) resulted in
distinct stratification and subsequent
clay deposition in Charleston Harbor.
Today the problem is of such magnitude
as to prompt rediversion of about 80% of
the present Cooper River flow back to the
old Santee riverbed, reducigg the average
Cogper flow to about B85.0 m”/sec (3000
ft3/sec).

Santee River

Previous to the 1941 diversion pro-
ject, the Santee River drainage basin was
fourth largest on the Atlantic Coast south
of the St. Lawrence River. The Santee had
a drainage basin of 38,100 km? (14,700 mi2)
(U. 5. Geological Survey, 1978) with head-
waters extending into western North
Carolina, while the river now reaches only
to Lake Marion, about 163 km (87 mi) from
the mouth. Downstream from Lake Marion,
the Santee River is still undeveloped ex-
cept for occasional plantations. Few
man-made structures other than the Atlantic
Intracoastal Waterway (AIWW), power lines,
and three highway crossings are to be found.
Modifications have been made along the lower
reaches of the river, where logging and



Figure 1. Sampling stations occupied monthly during this study.



farming operations have persisted since
Colonial times.

After diversion the Santee River
average stream flow was only 14.2 -
17.0 m3/sec (500-600 ft3/sec) (U. S.
Geological Survey, 1978). The maximum
flow of 4390 m3/sec (155,000 ft3/sec) was
recorded on September 23, 1945, while
values near zero were recorded during
repair work on the electric generating
turbines at Wilson Dam on Lake Marion
during February 1947 (U. S. Geological
Survey, 1978). In addition to much-
reduced flow, the flow regime has been
altered at the point of bifurcation of
the North and South Santee Rivers,
about 30.6 km (19 mi) upstream, to
direct more of the river flow into the
North Santee River (Nelson, 1976).

METHODS

Sampling Design

Hydrographic samples for this re-
port were collected from fifteen stations
representing three estuarine river sys-
tems from February 1973 through December
1977 (Table 1). Stations were categorized
by sampling interval, i.e. stations
sampled monthly were designated Inten-—
sive Phase stations included six in the
Charleston Harbor-Cooper River estuary,
five in the North Santee River and four
in the South Santee River. The Extensive
Phase stations were represented by two
stations in Charleston Harbor-Cooper
River, one in the North Santee, and one
in the South Santee. All three estuarine
systems also were represented by one
twenty-five hour station occupied each
quarter.

Stations were selected in order to
provide information on hydrographic
conditions in several locations within
these three estuaries (Table 2). (Sta-
tion locations are given in river miles
(R.M.) in nautical miles followed by
the metric equivalent in Table 2 and
throughout this report.) Sampling the
salinity gradient provided us with a com-
plete data base for assessing any
ecological effects which future altera-
tions might have on the hydrological
quality of these rivers, Hydrological
conditions found within these estuaries
could eventually be a key factor in de-
ciding future issues concerning the
management of coastal areas dependent
upon them.

We chose to sample the Charleston
Harbor-Cooper River system for the entire
period for several reasons. Because of
its location this river exhibits a
fluctuating salinity regime, being typi-
cally a mixohaline environment. Three

major zones of salinity found within this
estuary are the following: high salinity
(230 °/o0) in Charleston Harbor, inter-
mediate (0.5-20 2/c0) from the river
mouth inland, and limnetic (20.5 2/co)
above the freshwater line. Additionally,
this river system flows through the in-
tensely industrialized and heavily-
populated area of North Charleston.

The Santee River was sampled at this
time primarily because of future plans for
rediversion. The salinity distributions in
the three estuaries are similar, although
the Cooper River (due to diversion), has
a much higher discharge rate than the
Santee River. Stations were chosen along
both estuaries in an effort to provide a
comparison of both rivers and their tribu-
taries. The lower Santee is relatively
unpolluted and undeveloped, although plans
are being made for use of much of the land
as spoil areas for the rediversion project.

Field and Laboratory Procedures

All hydrographic data were derived
from water samples collected aboard the
RV Anita from February 1973 through Decem-
ber 1977. Samples were obtained using
six-liter Van Dorn bottle casts at two
depths, 1 m below the surface and 0.3 m
above the bottom, All water samples were
returned to the laboratory for analyses,
excluding measurements of temperature and
pH, which were measured in the field with
a stem thermometer and a Corning model 10
pH meter. Samples for nutrient analysis
were frozen on dry ice immediately after
collection. Analyses were made to deter-
mine dissolved oxygen, salinity, turbidity,
nitrite, nitrate, silicate, orthophosphate,
and solids (total, suspended, and settle-
able). In addition, secchi disc readings
were taken to determine light penetration.
Samples for dissolved oxygen and turbidity
analyses were fixed in the field.

Dissolved oxygen was determined by a
modified Winkler-Carpenter titration
{5trickland and Parsons, 1972). We deter-
mined salinity with a Beckman RS7B
induction salinometer, turbidity with a
Hach model 2100 A turbidimeter, total
suspended solids by the American Public
Health Association (APHA) Standard Method
224 C (APHA, 1971), settleable solids by
Standard Method 224 F (APHA, 1971) and
nutrients with a Technicon Auto Analyzer
11.

For comparison of results temporally
and spatially, all monthly and quarterly
samples were collected at the flood stage
of the tide during daylight hours. Twenty-
five hour station samples were collected
at all stages of the tide to provide in-
gight into the effects of the tidal cycle
on estuarine hydrography.



Table 1. Schedule of Estuarine Survey cruises in the Charleston Harbor-
Cooper River and North and South Santee Rivers from February 1973
through December 1977.
Date Cruise
1973 February Charleston Harbor-Cooper River (Intensive Phase)
March Charleston Harbor-Cooper River (Intensive Phase)
April Charleston Harbor-Cooper River (Intensive and Extensive Phases)
May Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
June Charleston Harbor-Cooper River (Intensive Phase)
July Charleston Harbor-Cooper River (Intensive and Extensive Phases)
August Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
September Charleston Harbor-Cooper River (Intensive Phase)
October Charleston Harbor-Cooper River (Intensive and Extensive Phases)
November Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
December Charleston Harbor-Cooper River (Intensive Phase)
1974  January Charleston Harbor-Cooper River (Intensive and Extensive Phases)
February Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
March Charleston Harbor-Cooper River (Intensive Phase)
April Charleston Harbor-Cooper River (Intensive and Extensive Phases)
May Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
June Charleston Harbor-Cooper River (Intensive Phase)
July Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
August Charleston Harbor-Cooper River (Intensive and Extensive Phases)
September Charleston Harbor-Cooper River (Intensive Phase)
October Charleston Harbor-Cooper River (Intensive and Extensive Phases)
i November Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
December Charleston Harbor-Cooper River (Intensive Phase)



Table 1,

(Continued).

Date Cruise
1975 January Charleston Harbor-Cooper River, North and South Santee Rivers

(Intensive and Extensive Phases)

February Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)

March Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)

April Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)

May Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)

June Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)

July Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)

August Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)

September Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)

October Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)

November Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)

December Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)

1976 January Charleston Harbor-Cooper River, North and South Santee Rivers

(Intensive and Extensive Phases)

February Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)

March Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)

April Charleston Harbor-Cocper River, North and South Santee Rivers
(Intensive and Extensive Phases)




Table 1.

(Continued).

Date Cruise
1976 May Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)
June Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)
July Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)
August Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)
September Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)
October Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)
November Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase and 25-hr. Stations)
December Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive Phase)
1977 January Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)
February Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)
March Charleston Harbor-Cooper River (Intensive Phase)
April Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)
May Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stationms)
June Charleston Harbor-Cooper River (Intensive Phase)
July Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stationms)
August Charleston Harbor-Cooper River, North and South Santee Rivers
(Intensive and Extensive Phases)
September Charleston Harbor-Cooper River (Intensive Phase)
October Charleston Harbor-Cooper River, North and South Santee Rivers

(Intensive

and Extensive

Phases)




Table 1. (Continued).

Date Cruise

1977 November Charleston Harbor-Cooper River (Intensive Phase and 25-hr. Stations)

December Charleston Harbor-Cooper River (Intensive Phase)
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RESULTS

Although the data from this study
resulted from three collection intervals:
intensive (monthly), extensive (quarter-
ly), the 25-hour (quarterly), the main
body of results is composed of data from
intensive collections. Consequently most
of this report is based on the monthly
results, with the quarterly data serving
in a supplementary capacity, Appendix 1
contains the intensive phase data from
February 1975-December 1977 in the Cooper
River and from January 1975-December 1976
in the North and South Santee Rivers,
Annual means of the intemsive data are in
Tables 3-5, with the ranges in Tables
6-10.

Te illustrate long-term trends,
salinity data collected during the in-
tensive phase have been plotted in
conjunction with precipitation and river
discharge versus time (Figures 2-13).
These salinity plots include stations
C002-J003 for the Cooper River, boatslip
salinity values from the Marine Re-
sources Center on Charleston Harbor, and
all of the Santee River stations. Station
CO0l was not plotted since the salinity
was 0.5 %/oo for the entire 5-year
sampling period and, hence, did not show
noticeable fluctuations. Salinity data
from 1973-1977 were plotted for the
Cooper River and boatslip, while 1975-
1976 data were plotted for the Santee,
except for stations NS11 and S$S511, which
were essentially fresh (0.5 ©/o0) during
the study period. Mean salinity values
for the study period, i.e. 1973-1977 for
the Cooper River and 1975-1976 for the
Santee River, were also plotted against
river mile to determine the permanent
freshwater line (Figures 14-16).

Oxygen saturation (%) was also
plotted for all Cooper River intensive
phase stations versus time for 1975-1977
(Figures 17-22). Mean oxygen saturation
(%) was plotted versus station for all
Charleston Harbor-Cooper and Santee
River intensive stations (Figures 22-23).

Extensive phase data are presented
in Appendix 2. These stations were loca-
ted in each of the estuaries covered by
this report (Fig. 1).

Station data collected during the
twenty-five hour study are displayed in
Appendix 3. These hydrographic data were
taken around the clock on station while
anchored. Secchi disc readings, of
course, were not takem at night, but the
other parameters were measured. Water and
alr temperatures were measured every hour,
with full hydrographic sampling being
conducted every four hours. Also depending
on the requirements of the biological
field sampling being conducted concurrently

aboard the research vessel at that

time, e.g. trawling, samples were occa-
sionally collected at varying intervals.
Data are from the 1973-1977 period, but
not all inclusively for each station.

DISCUSSION

Several points should be kept in
mind by the reader. The Cooper River data
are included for the entire sampling
period of 1973-1977, not just for the
Santee sampling period. Also some weather
extremes occurred during the 1975-1977
sampling period (weather extremes in the
1973-1974 data were discussed in Mathews
and Shealy, 1978). Since cruise samples
were taken monthly and quarterly, not
daily, only the more significant, long-
term events have been recorded. As a
result, it should be emphasized that the
means in Tables 3-5 are means of our data,
not necessarily the absolute means for
the sampling period.

SALINITY

General Trends. Salinity in the
Charleston Harbor-Cooper River and Santee
River systems ranged from <0.5 /oo to
£30 °/oo. Annual trends were persistent
at each station, but relationships with
rainfall were difficult to detect. It
appears that drought conditions have a
widespread effect, whereas rainfall can
be significant in a small area, Rainfall
near the coast may not always cause a
large decrease in salinity in the lower
reaches of a river, while moderate rain-
fall in the watershed may cause a
distinct decrease in salinity near the
coast., In the Santee and Cooper systems
this is further complicated by a series
of lakes, i.e. Lakes Murray, Marion, and
Moultrie, which largely control the flow
to the coast. Heavy rainfall in the water-
shed may only fill the lakes without
substantially increasing river discharge,
particularly after an extended drought.
The converse is true during a rainy
season, when even a moderate amount of
rainfall upstream may force large amounts
of fresh water out of the lakes, resulting
in low salinity downstream.

At times, it appears that some
salinity fluctuations do not obviously
correspond to either rainfall or lake
discharge. Examples will be discussed
below.

Despite the fact that 85%Z of the
Santee River flow has been diverted into
the Cooper River, the salinity regimes in
the three rivers are similar, i.e. com-
paring the North and South Santee Rivers
to the Cooper River starting at the head
of Charleston Harbor (Figures 14-16). Also



10

*uoyzearrqnd a3eredes v se afqeTYEA® a1e pue (g/]) “ATEeys pue smeyjwy £q Lrsnoyasid pajzedax aiam Lieniss
zaapy aedoop-uoisaTiwvyy 9yl 103 (HL6] PUR £Z6]) ®IEp A2aing aupaenisy jer(eaed jo sa724> Tenuue iaj[iEe om] ‘ureisy pajusssiad BIEp Y] 0 UOTITPPE Ulx

8°929 C°£Z9 9°Z 9°z 1°011 T'€2T Sl E*L v %0 7°02 z'0z 961 puels] uoldueH-TT§S
0°669 0'695 8'C 0 8°59 Ll 1 1L €L 0% g'¢ 0'0Z 1°02 L 81 aAI83Y TEISED) 28IUES
wmo1j dn afTm [-f0SS
S EEL v Zve e £°€ 09 9L A 3 L BT 98 0°0¢ 2 07 861 pueTs1 Ayding-40ss
9°009 8'Zv9 L'E TTE v'Z8 6°€S i 6°9 W TL 9°0¢ °02 902 v°0z JeTu] P93UES °S-TOSS
:AJATY 2BVJUES yYyanog
Z°6IET z'lg9 8z £'¢ AdEA | 9°EET 5°L ot z'0 z'0 z'02 £'02 981 alprag (1 “4mH
woxj dn aTTw T-TTISN
L°Z59 9 1LL v°€ yg 9 0%T 9°1Z1 9L (4] 6°T 61 £'02 £°02 90z dwemg 223uEg-£OSN
68091 STSOST 8¢ L'E 626 968 i el 6°6 6 5 902 %'0C A b pueTs1 M0ID-H0SN
6°%6% H1CHe 6°2 9°g 0°Zy 7°€Y L9 69 L'E2 0'zZ 902 802 0z J9TuUl 293IuPs N-TOSH
6°62TT T 8EYT 0"t gt £°29 $°19 L9 0L 291 LIST v 0Z v*0Z 161 Aeg @93jueg YIION-HOEN
$ABATYH 92]UEg yYlaol
B ERY C'ET6 r > 9°¢ L°0€ 8°ES 69 Al FA A G4 £°02 §'0Z £°02 (34 sSupmmy)
10qQ1%H u03Isa[ABRYD-LOO0
9'€LZ6 1'6LL £'E il %09 8421 89 zoe 981 60T v 0T 6102 A 41 (uosuyor “34)
1001EBH :.Eumu._”k-.uﬂu.._“_un:)
77984 7628 LAds Vinds LTGhT 828 6°9 9°¢ S 0T 6°C 70z %07 7761 1adoo) JO YINOR-HOOD
1°110T L°9L8 8'¢ 8°z 1°96 Lyt 9L 6L 't 1°Z 02 %°0T 6°81 ue3lsatieyy ‘N-£000
£°998 1°056 € £'C 0°S6T £°801 z'8 (A z°0 z'0 7702 702 6°07 pue1sI 314-700D
089y 8°5£9 w°T 9°z9T 8871 z'8 0’8 1°0 z'o A 174 £°02 0T sal 2Y1-T00D
:TaAafy Jedoo)
wojjog ajejang wo3jog 2JeJANG wolloy alejang wo3Iog aJejang we3joq atejang woljoeg aoejang X
X X X X b's X X X X X X -
T (1/31) (1/81) (1/81) (1/8w) (e2/0) (20) (Do) Azenisy
a3EITIIS SATIITN FILIIIN uaBixp AITUTTES sanjeaxadua] sanjeaadual (sueay Tenuuy) G/AT
PRATOSSTQ 1a3EM Ty

¥°GL6T ‘aequadeq yBnoiyjl Lienuep
wo13 £pni1s Jo sa[2£d [EPNUUE OM1 JO 1SITJ 2yl Bupanp BURTOAED Yinog ‘safaenisa IaaTy Iadoo)-i0qIBH UOISATIRY) PUE 22JUES UYINOS PUB YIION 2yl
Ul SUOTIEIS C] 38 ‘m0330q puE adEJIns ‘ATyjuow paiojjuom SOTISTIAIORIBYD I93eM [EITWeyd pue Tedysiyd zofem pur ainjeiadwe] 17e 103 SUBAW TENUUY <g¢ BTE]




<0 L 1 R g2 { S & 2 L 19 8'62 T70¢ €'E£ 6'9 0L 6°9E 0°%E pueTs] uojdueg-I1SS
€°0 €°0 T ZT 2791 £°6S Tty %'9¢ L '6T 8'9 89 L1 'y aalasay TelIsSe0) IIVJUES
mo1y dn aTjm 1-L0SS
970 90 £ LE 8701 " 6L £70S 8°TE 8°6E ¢ 679 #°6¢ 9°ES pues] Aydiny-40sS
c o (] Lo% T LE 8 EETL L7686 GTLE 8 IE 'L [l 7E6 089 isTul IJueg °“5-TOSS
1aPATY 293UBS Y3nog
g0 1] 912 €91 aon 8" 1€ B 1€ BT 6°9 679 D EY 6°T% a8prag (T ‘4mH
woiy dn ayyw T-TISN
%0 ¥'0 Z'BE ¥ 1Z 0" 0L g°8% 13 Tl 4 6"9 6'9 BEY €°9¢g dwuesg 2a3uBg-/08SN
9°0 9'0 L°ET °6 ¢ 95 8 LE A % 8 % 679 0L B8'6S (% PUBTEI A0ID=-%0SN
L c'0 6°EY 9°%Z B LET 1°68 9 Iy 9 1L 'L e L 1°Lg E"BY jaTu] aajueg °"N-TOSN
%0 20 < vs 1 EE Lo LN L°T16 Z°18 1°0E 6°9 0°L 9°h6 1°h9 Aeg @ajues YIION-HOHN
“Hm-?._nﬂ— Wm.uﬂ.wm ..m..—h.ﬂ.?
%°1 $1 (4] 9*Z1 T°8LT £ TR ?70% 0"L g L A A £°C8 Z°hs (*34 sSupumny)
H...un_hﬂu.- ﬁOUHWHhMLUIHODH.
1 r A o 821 LA £'c9 B"BT E'ET £"01 ol 1L Lo+ 1 1°6E (uosuyo *34)
HDH—HNE HHBUNWHHH&Ul.—.DD.ﬁ.
ol § A o Al 4 "8 899 R 4 g 0L 68 T L QL 26 0°8% aadoo) Jo YaINoR-v00D
L A FA i 8 voL B LE L°ET P e £°6 ai 0L 8'9¢€ £°Z9 uojlsaTiey) °“N-£000
LB | 21 ] | | L°0T gL Z"0T 9°6 o~ 0°L £°CE [0 1 puelsI 3¥E-Z00D
L i T°T A | 6°C ¥°9 £'6 £°6 6°9 6°9 T'6T £*92 @3] 94yL-T00D
nhanr.wm_ HQNODU
mo3Joq ajejang mojjog @o0Ejang wo3Jog adejang wmajjog adeIINg moj3joq IOBJANS mo3I0oE aoejang
£ X X £ X I X X X X X X A Enaqey
(m) (1/3m) (1/8u) (nLd) Rd (1/81) (suesy Tenuuy) G/GT
28T SPrITOS8 EPTTIOS £3TpFgang s3eydsoyg
TYa2asg aTqeaT3IILg TeIOL

*(panuyjuoc)y) ‘g ATqeEl




12

‘uorjedtiqnd ajeaedes ® se STQETTEA® 9IF pue (g/GT) LTEeyS pue smaylwy Lq Arsnoyasad pajaodaz aizss Axeniss Iaary
13d00)-10qIBY UOISITIRY) @yl 103 (pL6] PUB £/6]) BIEp L3aang supienisy ToTTEIEd jo SayoA> Tenuue i9Fraes omy ‘ureisy pajuesaid BIEp Yl 03 UOTITPPR Ulg

B'OEE T'71S LA 8T L°E9 0708 1°8 o'e 70 %0 9°B1 9*BT "1z pueTs] uojdmwel-T1153
£ L6y £ 99y o £°T rA % 9°9% 9°L %8 s D'y 8781 1°6T 6702 @Alasay [EISEOQ) 223UBS
woxy dn aTym T-£0SS
6°ES9 0°6L9 L > 7L 6°LY 0°8s L 6L 1°91 £°0T 8°81 88T g 1z pueTsl Ayding-505s
9809 S 08¢ 0°E f g 4 T EE 6'0E 8L T 0*ZZ LT 4 Z°61 6°'BT €702 iaTu] a9jueg *S5-10SS
sA3ATY Sa3jueg yinog
0°1ES " 68% L ik L°E g %11 ¥'ZTL 18 18 20 270 7 6T %61 g0z a8pyag (1 ‘Amy
woly dn ayfw [-TTSN
6 ELY L'T9% 19 ®'9 6°TIZT 8’111 9L gL LT ST 5% £°6T L6l dwesng aajueg-/0SN
Z'8EL £ €89 0% 6y L°89 T4 9L 8 8 11 0°11 0'6T 1761 L*61 PUBTS] MOID-H0SN
9°918 £ "8RG b€ 0% 9 gt 1Y 9°L g i A 8°TT 8°B1 0°6T 8°L1 jaTu] a=juesg "N-TOSN
17289 1°969 6°E 't L YE 9zy ik 8L f i ¢ A e 1 8°B1 T°6T Z'61 Aeg asjueg YIION-HOEN
IPATY @9IUES YIION
0" LLE %7455 L8 ] §'6 8492 g'ah £"f i LT B LT 061 9°61 z a1 (34 sSupmmng)
do0gaey uolsaTIeYd-fool
0°%1g 8°LLS LY 9% Lae Z'0s gL ) 0°6T 0°€T oz 66T 1702 (uosuyor *33)
10QIBH U0ISATIBYD-TOOM
Rl (119 0°1E5 gy vy 9°Lg 0wt gL 0°g 19T L°9 L 6T 7 6T 6°S1 aadoo) JO YINOK-900D
LA 1Y hrcay £ [ 4 998 L°08 s %8 £ Tk 96T 961 0781 uolsaTIBYD “N-£00D
0°9z7% L°Z1Y 8% T 0°Z0T £'06 98 L'8 6'0 9°0 761 £°61 881 PUETSI 814~700D
8°9£% 9 ELY 0z o 9°g0t Z'86 9°g 8°g 1°0 z'0 T'61 06T 8oz 3L 3YL~-T00D
iIanTH dedooy
wo33og aJEjaing | wojjog 80BJ1ING | Wo3I30Q adejang | wojjog @edEjang | wojjog IDeIANG | wojlog aowjang ¥
X X X X ' 1 X X X X X X X =
T o(1/En)” T (1/8) T (1/8n) T (1/8m) T T (00/5) L 7 (3s) Aaenysy
231BOTTTIS SIATAITH SIBLITIN uaddixp AIguries ainjeaadmag aanjeladma] (sueay TENULY) 9/61
PPATOSSTO 123eM 4TV

#'9/61 ‘aaquedeq yBnoauyz Lienuep
wp1y Apnis Jo safafd> TENUUR Om3 JO PuOISS Ayl Fupanp BUTTOIE] YInog ‘s21iEnis? 12aTY 29doo)-10QIBH WOISATABY) PUE DDIUBS YINOS PUR yYiloy ouI
Ul Suoflels ¢7 Je ‘mojjoq pue 2vejang ‘A(yiuvom paiojjuow S2TISTIASIDBIRYD I23BM TEOTERYD pue auuawhzn 1ofem pue aanjeladway ape 103 SUWAW TENUUY g ITQE]



Table 4. (Continued).

Total Settleable Secchi
Phosphate Turbidity Solids Solids Disc
1976 (Annual Means) (ug/1)_ _ (FTD) _ _ (mg/1) _ - (mg/1) _ - (m)
Estuary X X X X X X X
Surface Bottom Surface Bottom Surface Bottom Surface Bottom Surface Bottom
Cooper River:
C001-The Tee 18,9 121 7.5 7.4 7.0 6.9 9.1 8.9 2.4 2.0 1.9 1.9
C002-Big Island 12,3 21.0 7.4 e 7.3 8.2 9.0 13.4 3.1 . 3 1:5 L5
C003~N. Charleston 26,7 14.8 7.4 7+3 7.0 7.6 15.0 28.0 4.0 5.5 1.4 1.4
CO04=Mouth of Cooper 19.9 18.1 7.3 Tob 6.2 12.4 14.7 68.9 3.4 27.6 1.3 1.3
JO01-Charleston Harbor
(Ft. Johnson) 24,5 21.0 71 7.2 5.8 14.0 38.2 84.7 13.7 19.8 1.3 1.3
JO03~Charleston Harbor
(Cummings Pt.) 24,7 35.1 7.6 7.8 5.9 34.6 61.8 139.0 18.1 49.8 1.3 i3
North Santee River:
NBO4-North Santee Bay 37.7 30.2 7.2 7.5 22.2 32.2 94.8 158.6 23.7 60.8 0.5 D.5
NSO1-N. Santee Inlet 41.7 38.7 7.4 1.4 20.2 37.2 93.5 133.6 25.8 52.5 0.6 0.6
NSO4-Crow Island 20.9 24.3 7.2 7.4 21.0 25.3 56.8 76.3 i fn 22.3 0.6 0.6
NSO7-Santee Swamp 44,9 36.7 7.3 7.3 39.2 56.5 60.1 1157 25.0 63.6 0.4 0.4
NS511-1 mile up from
Hwy. 17 Bridge 34.7 26.5 7.4 7.4 26.6 36.1 37.0 60.7 18.4 36,1 0.6 0.6
South Santee River:
5801-5. Santee Inlet 2} .2 32.9 7.3 7.4 18.6 19.6 84.8 90.7 23.8 25.3 0.6 0.7
5504~Murphy Island 36.2 24.6 it 7.4 17.3 21.9 54,5 74.4 15.5 18.4 0.6 0.6
5507-1 mile up from
Santee Coastal Reserve 24.9 30.9 7.2 1ot 27.4 46.2 54.4 95.3 17,3 35 0.4 0.4
5511-Hampton Island 31.4 13,9 7.2 1.2 31.2 35.8 &l 4 60.6 23.0 36.9 0.4 0.4

tT
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there is surprisingly little difference
in the salinity regimes in the North and
South Santee distributaries, considering
that most of the present flow is in the
North Santee River (Cummings, 1970;:
Kjerve and Greer, 1978). The 1975-1976
Santee data indicate that both estuaries
are essentially fresh (<0.5 °/oo) by
R.M. 11-12 (20.6-22.4 km) (Figures 15-
16) . The Cooper River freshwater line was
located near R.M. 21-22 (39-41 km)
(Figure 14).

Differences between surface and
bottom mean salinities are greater in the
lower reaches of the Cooper River and
Charleston Harbor than in the same por-
tions of the North and South Santee
Rivers (Tables 3-5). This definitely
indicates the stratified nature of
Charleston Harbor and the zone near R.M. 9
(16.8 km) (station CO004) on the Cooper
River, where differences between mean
surface and bottom salinities are up to
12.7 /oo (Tables 3-5). Surface to bottom
differences between mean salinities in
both the North and South Santees are
<2.0 °foo, except at station 5S04, where
the difference is about 3.0-6.0 9/oo
(Table 3-5). Figures 2-13 show monthly
salinities, which distinctly illustrate
the extent of stratification in each
estuary.

Cooper River. Utilizing precipita-
tion data for the watershed (Greenville-
Spartanburg and Rock Hill) and Charleston
in conjunction with the discharge from
Lake Moultrie (Pinopolis Dam into the
West Branch of the Cooper River), it is
possible to elucidate most of the
salinity fluctuations in our data. As
would be expected, high rainfall in the
watershed and concommitant discharge of
water from Lake Moultrie normally caused
a definite drop in Cooper River salini-
ties at all stations. High local
precipitation also produced low salini-
ties at times, but generally was less
important in affecting salinity than
watershed precipitation., No rainfall for
extended periods corresponded to in-
creases in salinity. Only gross trends
were seen however, and some salinity
fluctuations observed during this study
could not be explained. Tidal effects may
have been importamt in altering salinity
regimes, and causing salinities higher or
lower than would be expected,

Data from the main Cooper River sta-
tions, i.e. J001l, Ft. Johnson (boatslip),
and JO03, in some cases agreed well with
the main Cooper River stations, but were
more variable overall, probably due to
tidal action., With the nominal discharge
from Lake Moultrie being 326 m”/sec
(15,000 ft. 3fsec), any value appreciably
different from that would be likely to
cause a noticeable salinity change. It
appears that surface salinities are
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affected more than bottom salinities by
fluctuations in discharge and/or runoff
(compare Figures 4-6 with Fig. 2).

The following events were selected
for discussion, since both surface and
bottom salinities rose at all Cooper
River stations (Figures 2-6). These ele-
vated salinities followed very low
surface and bottom salinities recorded
during June and July, caused by record
high local precipitation (Figure 25).
The high salinities of Fall 1973 were a
reflection of minimal summer rainfall and
subsequent discharge from Lake Moultrie
during October and November 1973
(Figures 25-26).

The next noticeable salinity change was
recorded during the fall of 1974 at all
stations (Figures 2-7) as a result of low
precipitation and reduced discharge during
October and November 1974 (Figures 25-26).

Since discharge from Lake Moultrie was
>326 m”/sec (>15,000 ft3/sec) during 1975, a
result of high rainfall throughout the year,
the next major increase in surface and bottom
salinities did not occur until May 1976
(Figures 2-7). Rainfall was low in April,
as was discharge from Lake Moultrie in
April and May 1976 (Figures 25-26).

The last observed salinity rise occurred
in the late summer and fall of 1977 (Fig-
ures 2-7). Each station exhibited similar
trends, but to varying degrees. This in-
crease coincided with reduced rainfall in
July 1977 in Greenville-Spartanburg and
Rock Hill and low discharge from Lake
Moultrie from May to October 1977 (Fig-
ures 25-26). This salinity increase occurred
during a period of unusually hot weather,
during which time evaporation also would
have led to increased salinities.

8antee River. Salinity trends in the
Santee River could generally be detected
at each station. Some fluctuations were
greater at one station than another, and
others were not observed at all stations.
The reasons for this are not clear, al-
though large tidal variations may be the
cause. Local rainfall data are not readily
available since there are not weather
stations located on the Santee River.
Consequently, mainly watershed precipita-
tion data will be used to elucidate
salinity variations.

The first noticeable event observed
at all stations was during April 1975
(Figures B-13). It appears that relatively
high rainfall and very high discharge
from Lake Marion produced the exception-
ally low salinities recorded in March and
April 1975 (Figures 8-13). Salinity de-
creased at the upper Santee statioms
(NS07, SS07, NS04, and SS04) before the
lower ones (NSOl and SS01) and generally
in the North Santee prior to the South
Santee.



The May 1975 increase in salinity
was recorded at all statioms except
station NSO7 (Figures 8-13). This is
surprising because Lake Marion discharge
was still rather high (Figure 26).

The July 1975 salinity increase was
noted at all stations during a period of
above average discharge (Figures 8-13).
Both the May and July increases occurred
during or after periods of reduced rain-
fall in the watershed. Since Lake Marion
discharge was still high, this salinity
increase is somewhat of an anomaly
(Figures 25-26).

The next large inflection in salin-
ity was during November and December
1975, when salinity rose sharply at all
stations (Figures 8-13). Watershed rain-
fall and discharge were low during this
period (Figures 25-26), as was local
rainfall, e.g. Andrews had 3.07 cm
(1.21 in.) of precipitation in November
and 10.1 cm (3.96 in.) in December
(U. S. Department of Commerce, NOAA,
1976).

The last major salinity change
occurred in July 1976, when salinities
dropped sharply at all stations (Figures
25-26), so the decrease in salinity must
be due to local rainfall and/or reduced
tidal influence. Precipitation data for
July from Andrews, McClellanville, and
Georgetown indicate average amounts of
rainfall (U. S. Department of Commerce,
NOAA, 1977a), so a lack of tidal incur-
sion may be the cause of low salinity
water at all of the stationms.

DISSOLVED OXYGEN

In general, dissolved oxygen was
high at all stations, whether surface or
bottom. Concentrations ranged from a low
of 4.4 mg/1l to a high of 13.1 mg/l in
the Cooper River for the 1975-1977 period
(Tables 6-10). Thus, the Cooper River was
well-oxygenated, as would be expected in
an open estuarine system. During this
sampling period another study was being
conducted in Shem Creek, which drains
into the northern part of Charlesten
Harbor. The results indicated that Shem
Creek had summer dissolved oxygen concen—
trations as low as 3.2 mg/l (T. D.
Mathews, unpublished data, 1977) in con-
trast to the 1977 Charleston Harbor
minimum of 4.3 mg/1 (Table 10).

Santee River dissolved oxygen con-
centrations were similar to those in the
Cooper River, The North Santee had a
minimum of 4.1 mg/l and a maximum of
10.5 mg/1, while the South Santee minimum
and maximum oxygen concentrations were
4.3 and 12.0 mg/1 (Tables 6-9). Monthly

dissolved oxygen concentrations for both
the Santee and Cooper Rivers are
summarized in Appendix 1.

Oxygen saturation (%) was calculated
from dissolved oxygen data, temperature,
and salinity. These data ecan show signs
of pollution, temperature extremes, and
the general degree of oxygenation of a
particular body of water. In the present
study oxygen saturation has been plotted
for the Cooper River from February 1975-
December 1977 to complement the 1973-
1974 data (Mathews and Shealy 1978).
Several general observations can be made
with respect to the data: surface waters
are usually more saturated than bottom
waters, saturation is at a minimum in
the summer and a maximum in the winter,
and the differences in saturation be-
tween estuaries are about the same as
the differences within an estuary. Fig-
ures 17-22 illustrate that most of the
bottom oxygen saturation values are <
surface values. This can also be seen in
Figure 23, which shows annual means.
Figures 17-22 illustrate seasonal varia-
tions. Figures 22-23 compare 1976 data
for the Nerth and South Santee Rivers
(81-93%) with the Cooper River (81-91%).

Additionally, note the differences
in the 1973-1974 and 1975-1976 data for
the Cooper River. The drop in bottom
oxygen saturation from C002 to CO04 was
on the order of 10-11% for 1973 and 1974
data (Mathews and Shealy, 1978), whereas
the 1975-1976 data indicated a drop of
8-9% for bottom oxygen saturation (Fig-
ure 22). This might indicate less of an
influence from the industrialized North
Charleston area on the river, but due to
the size of the decrease such a claim
can only be considered conjectural. Mean
oxygen saturation was also lowest over=
all for 1975 in the Cooper River
(74-87%) (Figure 23), with 1974 having
the highest values (81-95%) (Mathews and
Shealy, 1978). These results should be
compared to the much lower values found
by the Federal Water Pollution Control
Administration (1977).

Cooper River annual mean values were
about the same at station CO0l as at
station JO03 for 1973-1976. The North
and South Santee Rivers had higher mean
saturation values at their mouths than
upstream (Figure 24). The same was true
of the North and South Edisto Rivers,
where the South Edisto, for instance,
ranged from about 77% upstream to 92% at
the mouth (Mathews and Shealy, 1978).

NUTRIENTS

Nutrient data were highly variable
at all stations although some trends
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appeared in the means. Nitrate usually
decreased with increasing salinity, in
surface and bottom waters of all three
estuaries (Tables 3-5). This was not a
smooth, even decline, however, for ex-
ceptions occurred in several instances.
Nitrite, on the other hand, increased
with increasing salinity in the Cooper
River (surface and bottom) during 1975-
1977 and in the South Santee (bottom)
during 1975 to 1976, while there was

no apparent relationship between ni-
trate and salinity in the North Santee
(surface and bottom) during 1975 to
1976 (Tables 3-5). Increasing nitrite
may be due to decreasing oxygen, since
a high oxygen concentration would
probably oxidize most of the nitrite to
nitrate. Tables 3-5 illustrate decrea-
sing dissolved oxygen concentration
with increasing salinity. Unfortunately
there is no obvious relationship be-
tween dissolved oxygen and nitrite
except in the Cooper River.

Silicate varied more than nitrate or
nitrite, with 1975 mean concentrations
having no readily discernible pattern
(Table 3). During 1976 surface silicate
concentrations in the Cooper River gener-
ally increased with increasing salinity,
as did North and South Santee silicate
concentrations (Table 4). The Cooper
River silicate concentrations in 1977
appeared to increase with increasing
salinity (surface), while bottom values
were variable (Table 5).

Orthophosphate concentrations, like
the other nutrients, had few regular
trends. Values from 1975 increased irreg-
ularly with increasing salinity (Table 3).
The 1976 orthophosphate concentrations
were irregular in each estuary with no
obvious pattern (Table 4). The 1977
Cooper River data were more consistent
with orthophosphate concentrations gener-
ally increasing downstream (Table 5).

SQLIDS AND TURBIDITY

Both total and settleable solids in-
creased irregularly downstream, especially
in the Cooper River (Tables 3-5). This
trend was not as distinct in the North
and South Santee Rivers, although it
could be seen to some extent in total
solids.

Turbidity should follow solids, but
the data indicate an inverse relationship
in some examples. Most of the 1975 tur-
bidity data suggest a direct relatiomship
between turbidity and solids, but 1976
data in the North and South Santee Rivers
indicate that turbidity decreases down-
stream (Tables 3 and 4). Cooper River
data for 1977, though irregular at the
surface, increase downstream near the
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bottom (Table 5).

Extensive Phase Data 1

These data are included in Appendix
2, as a supplement to intensive (monthly)
data. Station JOO1l in Charleston Harbor,
for example, was occupied quarterly until
it was shifted into the intensive phase.
These quarterly data helped to fill in .
data gaps prior to intensive sampling.
As long as extensive sampling occurred at
any station, no intensive sampling was ‘
conducted at that particular station. The
converse was also true. .

Twenty-Five Hour Data

These data are displayed in Appendix |
3. Diurnal variations can be readily de-
tected at each of the stations, especi-
ally in the obvious parameters such as
salinity, temperature, and dissolved
oxygen. Typical ranges in Charleston
Harbor (station J251) during July 1976,
for example, were on the order of 9 9/a0
surface and 22 °/oo bottom for salinity,
1.5°-2.09C for surface and bottom
temperature, and 1.0 mg/l for surface and
bottom dissolved oxygen (Table 3a).

During the same period ranges in the
South Santee River (station S254) were as
follows: about 16.0 /oo and 22.0 /oo
for surface and bottom salinity approxi-
mately 2.59-3.0°C for surface and bottom
water temperature, and about 1.5-2.0 mg/l
for dissolved oxygen (Table 3b).

North Santee River (station N254)
ranges for this sampling period were sim-
ilar to those in the South Santee, i.e.
about 16.5 ©/oo and 23.0 ©/oo for surface
and bottom salinity, 2.09C for surface
and bottom temperature, and 1.0-1,5 mg/1l
for dissolved oxygen (Table 3c).

The other data varied far more than
the above, with no clear diurnal trends
existing in these data. An example of the
data fluctuations can be seen in sili-
cate, which ranged from 372.3-1032.7 ug/l
during the May 1976 sampling period
{Table 3b). Overall, the values varied
in a seemingly random way.

SUMMARY AND CONCLUSIONS

The hydrography of the North and
South Santee and Charleston Harbor-Cooper
River estuaries is presented for 1975-
1976 and 1973-1977 respectively. Major
physical and chemical parameters are de-
scribed and discussed with respect to
overall trends and variations within and
between estuaries. Many fluctuations in
values could be explained with available
data, while others seemingly varied
randomly.



Several conclusions were drawn from
our data, illustrating specific points.
They are as follows:

1.1t was noted that even salinity flue-
tuated occasionally in an unexpected
fashion, unrelated to either rainfall or
discharge. Such occurrences were assumed
to be the result of tidal action.

2, Rainfall near the coast may not always
cause a large decrease in salinity in the
lower reaches of a river, while moderate
rainfall in the watershed may cause a
distinct lowering of the salinity near
the coast.

3. There is surprisingly little differ-
ence between the North and South Santee
distributaries, considering that most of
the present flow is in the North Santee
River.

4. There is also great similarity be-
tween the salinity regimes in the Santee
system and the Cooper River above
Charleston Harpor.

5. The encroachment of relatively high
salinity water was clearly seen at
Cooper River stations C002-C004

(R.M. 8-17/15-32 km) during late summer
fall.

6. Stratification was clearly detected in
Charleston Harbor and the lower reaches
of the Cooper River by salinity measure-
ments. Differences between mean surface
and bottom salinities were up to

12.7 %/oo.

7. High dissolved oxygen concentrations
were found at all stations, with values
ranging from 4.1 to 13.1 mg/1, Oxygen
saturation was generally higher in sur-
face than bottom waters and was at a
minimum in the summer and a maximum in
the winter. The differences in oxygen
saturation between estuaries were about
the same as the differences within each
estuary.

8. Both total and settleable solids in-
creased irregularly downstream,
especially in the Cooper River.

The complexity of the three estu-
arine systems in this study was
illustrated not just in the differ-
ences, but in the similarities of these
estuaries. If Charleston Harbor is ex-
cluded, the North and South Santee and
Cooper Rivers had similar salinity
distributions, but greatly different
freshwater discharge. The freshwater
line (20.5 °/oo0) was located upstream
of R.M. 11 (20-21 km) in the North and
Squth Santee Rivers and near R.M. 21-22
(39-41 km) in the Cooper River. If,
however, the distance is taken from
€004 (R.M. 9/17 km), the Cooper River
freshwater line is near R.M, 12-13
(22-24). This points out the need for
careful examination of such systems
prior to any major man-made alterations
or modifications, since altering flow
rates might not produce the desired
effect.
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Figure 15. Isohalines for the North Santee River, based on mean surface and
bottom salinities during the two-year period 1976 through 1977.
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Figure 16. Isohalines for the South Santee River, based on mean surface and
bottom salinities during the two-year period 1976 through 1977.
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Figure 23, Surface and bottom mean oxygen saturation for the Charleston

Harbor-Cooper River estuary during the two annual cycles 1975

and 1976.
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APPENDIX 1

An appendix of physical and chemical values
resulting from analyses of individual water samples,
surface and bottom, collected monthly (Intensive
Phase stations) over the three annual cycles from
January 1975 through December 1977 at six locations
throughout the Charleston Harbor-Cooper River
estuary and over the two annual cycles from Janu-
ary 1975 through December 1976 at nine locations
throughout the North and South Santee River
estuaries, South Carolina.

Individual hydrographic values for several
additional stations monitored quarterly (Extensive
Phase stations) in these same estuaries are re-
ported in Appendix 2.

Individual hydrographic values for several
additional 25-hr stations occupied quarterly in
the Charleston Harbor-Cooper River and North and
South Santee River estuaries are reported in
Appendix 3.
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Table la. Physical and chemical characteristics of water samples collected monthly at Estuary Mile 1 (Statien

51

JO03), Harbor mouth at Cummings Peint, Charleston Harbor-Cooper River estuary, South Carolina, during
the three annual cycles from January, 1975 through December, 1977. Samples were taken adjacent to Bell

wh pypfliter

+ FIU - Formazin Turbidity Units

Buoy "223".
1975
Parameter Mar, June July Qet., Kov, Dec.
Water Temp. (°C)
Surface 12.8 26.8 26.6 235 21.6 15.2
Bottom 13.4 24,2 26.8 22.9 21.8 14.8
Salinity (2/o0)
Surface 11.3 13.7 14,7 17.1 k7.9 15.6
Bottom o 32.6 30.0 22.2 30.7 24.4
Dissolved Oxygen*®
Surface 9.2 5.5 5.7 7.1 7.0 8.6
Bottom 7.9 6.0 6.2 7.0 6.2 B.4
pH
Surface 7 7.5 7.6 3 1.6 6.5 6.8 6.9 7.2
Bottom 7 8.1 7.7 3 1.9 7.1 6.9 73 7.8
Turbidity + 9.6 5.9 &6 3.6 12.0 4,0 10.0
Surface 21,0 8.2 12.0 6.5 33.0 54,0 65
Bottom
Secchi disk (m) 1.0 2.1 1.8 0.8 2.1 1.7
Solids
Total Solids *
Surface 22.0 41.2 - 61.6 - -
Bottom 77.2 - 78.4 146.4 226.8 264.8
Settleable Solids*®
Surface 0.4 13.2 = 22.8 - -
Bottem 8.4 - 30.8 60.4 80.4 136.4
Hutrients
Nitrate **
Surface 145.2 35.7 64.5 40.0 29.3 24.0
Bottom 41.8 - 34,5 40.9 13.4 =
Nitrite **
Surface 0.4 1.1 1.0 10.8 2e2 36
Bottom 0.2 - 1.5 11.6 1.0 -
Silicate **
Surface 807.9 871.1 920.3 1264.5 779.8 =
Bottom 533.9 351.2 407.4 1201.3 372.3 1039.7
Phosphate **
Surface 42.0 64.5 3393 40.5 495 35
Bottom 91.5 101.0 48,0 3555 12755 34
* mg/liter
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Table la, (Continued).
1976
Parameter Jan. Feb, Mar. AptT., May June July Aug, Sept, Oct, Rov. Dec.
Water Temp. (°C)
Surface 10. 9.2 17.8 19.4 22,0 24.2 28.2 29.2 26.5 24,1 3.5 11.1
Bottom 11.1 10.8 15.8 15,4 21.3 24.3 27.3 29.0 26.2 24,7 .0 8.
Salinity (°foo)
Surface 111 I2.2 14.8 13.8 30.7 14.2 9.8 18.2 320 20.7 17.0 17
Bottom 28.1 3. S 26.2 32,7 26. 24.9 28.0 - 28.5 28.1 30.1
Dissolved Oxygen *
Surface 10.6 10.7 8.6 8.0 6.1 6.8 5.4 35 6.7 6.9 9.6 7.0
Bottom 9.2 9.3 6.9 7.4 6.2 6.2 5.3 5.8 6.8 6.7 9.3 8.9
pH
Surface 7.8 7.8 7.7 7.9 8.1° 7.2 7.2 6.8 7.5 - T45 8.0
Bottom 7.8 8.0 8,0 B.0 1.9 7.5 1.7 6.9 7.6 = 7.8 8.3
Turbidity +
Surface 8.5 5.6 4.1 3.6 7.8 3,8 6.0 5.7 5.5 5.7 5.4 9.1
Bottom 24.0 14.0 1.4 42,0 5.3 19,0 74.0 41,0 49.0 64.0 63.0 12.0
Secchi disk (m) i LS 1.6 1.6 0.8 E.2 0.9 1.1 1.4 1.4 1.4 1.0
Solids
Total Solids *
Surface 13.2 - - - 154.0 32.4 - - 53,2 - - 56.4
Bottom 66.5 73,2 - 188.4 98.8 84,8 - 119.2 233.2 172.8 222.4 131.2
Settleable Solids *
Surface 2.4 - - - 62.8 2.8 - - 16.8 - - 5.6
Bottom 15.2 21.2 - 88.0 12.0 12.8 - 28,8 I25.2 58.0 95.2 46.0
Nutrients
Nitrate **
Surface 66.8 108.1 66,7 55.8 28,1 8,7 - 29, 78.1 26.5 19.7 -
Botton 25.9 14,2 20.4 17.5 7.8 - 34,7 15,5 26.2 24,6 61.0 -
Nitricte **
Surface 0.8 2.5 2.9 3.4 4,5 2.1 - 5.6 56.3 14.8 2,0 -
Bottom 0.7 0.8 1.0 1.7 3.4 1.7 3.4 15,1 13.6 2.7 =
Silicate **
Surface 1271.5 583.1 470.7 618.2 337.2 189.7 576.0 351.2 414.5 477.7 597.1 765.7
Bottom 695.5 295.0 189.7 435.6 84.3 112.4 323.2 344 .2 238.8 407.4 1187.2 210.8
Phosphate A%
Surface 18.5 25.5 26.0 39.0 0.0 0.0 30.0 21.0 37.5 ™.0 39.0 21.0
Bottom 67.0 14.5 19.0 30.0 0.0 0.0 99.0 34.5 B2.0 54.0 135 7.0
* mg/liter

#% pg/liter

+ FTU - Formazin

Turbidity Units



Table la. (Continued).

Parameter

Water Temp. (°C)
Surface 7.5
Bottom 7.5

Salinity (°foo)
Surface 16.3 21.8 14,7 22.8 16.4 20.0 20.4 20.5 23.5 21.8 24.0 18.2
Bottom 25,2 31.0 282 30.0 7.1 25.8 28.6 28,2 9.7 28.6 33.3 31.7

Dissolved Oxygen *
Surface 10,5 10.9 8.
Bottom 10.3 9.8 8

Nitrate #*
Surface - 79.1 B5.5 40.3 45.4 27.8 - - - 1.9 18.9 72.5
Bottom - - 29.7 13.2 451.6 34.2 2.5 34.0 - 40.1 10.5 20.8

Nitrite **
Surface - 0.7 0.6 0.3 2.9 4.8 - - - .9 0.7 3.1
Bottom - - 0.1 0.1 2.4 6.0 1.3 32.8 - 12.7 0.3 0.6

Silicate **
Surface 990.5 562.0 245.9 252.9 997.6 372.3 112.4 372.3 309.1 1405.0 498.8 653.3
Bottom 632.2 161.6 372.3 140,5 519.8 491.8 126.4 393.4 259.9 765.7 224.8 203.7

Phosphate #%
Surface 16.5 10.
8

26.5 22,0 89.0 34.5 0.0 38.0 34.0 60.0 21.5 18.0
Bottom 22.5 . 9.0

27.0 13.5 118.5 25.0 . Bi.0 21.0 47.0 25.5 10.5

pH
Surface 7,
Bot tom 7

o
=i O

Turbidity +
Surface 11.0
Bottom 44.0 1

Total Solids #
Surface 42,4 44,8 45.2 - 53.6 444 35.6 = 62.8 60.8 42.0 39.6
Bottom 138.8 B6.0 179.6 79,2 147.2 184.4 64 .8 105.8 350.0 266.8 223.2 251.6

Settleable Solids *
Surface
Bottom 3

- 1.2 19.2 25.2 i
821.2 164,54 136.4 184.8 l43.6

Secchi disc (m) 1.0 1.5 0.6 1.0 0.8 1.1 1.3 1.3 L.4 0.5 1.0 1.0

* mg/liter
Ak ugfliter
+ FTU - Formazin Turbidity Units
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Table lb. Physical and chemical characteristics of water samples collected monthly at Estuary Mile 3 (Station
J00l), Ft. Johnson, Charleston Harbor-Cooper River estuary, South Cerolina, during the three annual
cycles from January, 1975 through December, 1977. Samples were taken in the 6-8 m depth contour on
alignment with the James Island Yacht Club dock.
1975
Parameter Jan, Feb. Mar. Apr. May June July Aug. Sept. Oer. Now. Dec.,
Water Temp. (°C)
Surface 10.7 12.0 12.8 15. 23.7 27.0 27.5 28,0 28,9 23.4 21.2 15.0
Bottom 10.8 .6 13.0 16.2 22.6 25.5 27.3 28,3 29,2 23.2 21.5 14.7
Salinity (°/oo)
Surface 13.5 9.2 9. B.8 9.0 12.6 12.0 9.0 13.2 11.4 Fl5 10.4
Bottom 16.2 12.6 21.5 16.4 137 26.2  23.6 22,5 21.0 13.1 24, 11.8
Dissolved Oxygen *
Surface 9.6 9.2 8.6 8.5 6.4 5.4 5.7 4.9 4.6 1.5 7.2 8.8
Bottom 9,2 9.1 8.3 7.9 6.3 4.5 4.9 4.6 4.4 7.0 6.6 8.7
pH
Surface 7.2 6.8 7.0 7.2 r 20 6,9 1.4 6.8 7.3 6.7 7.1 7.5
Bottom r 3 | T2 7.5 7.1 6.9 7.5 T8 6.8 | 6.8 s | 7.6
Turbidity +
Surface 4.6 11.0 10.0 14.0 52.0 5.2 3.1 3.6 5.9 7.0 4,2 4.7
Bottom 5.1 9.7 7.9 10.0 64 6.6 5.6 7.0 16.0 16.0 6.7 5.1
Secchi disk (m) 1.5 0.7 0.9 057 V2 1.8 1.6 1.3 1:2 1532 15 Le3
Solids
Total Solids *
Surface 36.8 23.6 21.6 35.2 17.6 28.0 T - 2.8 £5,2 o -
Bottom 3 & = 6.4 S 76.8 81,2 69.6 56.8  70.4 = L
Settleable Solids *
Surface 0.8 3.6 0.0 i5.6 2.4 | % A - 2.8 8.8 - -
Bottom - - - 11.6 - 2.4 . b 152 2R 21,2 - -
Butrients
Nitrate **
Surface 47,1 191.5 55.4 697.9 90.2 43 64,4 = = 35.1 42.6 10,
Bottom 64.5 145.4 53.9 198.6 4.9 13.1 58.4 = = 31.5 20.0 13.5
Kitrite **
Surface 1.6 3.5 0.2 24 2.9 2.8 4.2 = - L R 2.9
Bottom 2.0 3.7 0.3 2.7 4.9 2.7 3.2 = - 8.7 2.0 2.9
Silicate **
Surface B43.0 1088.8 351.3 569.0 1131.0 906.2 137.6 = /e L e = 597.1 -
Bot tom 1016.7 990.5 751.7 1074.8 758.7 512.8 1194.2 562.0 779.8 l34B.B 674.4 9.1
Fhosphate **
Surface 3.0 - j3.0 86.5 10.5 £0.0 37.0 30.0 40,5 22.5 73.5 13.
Bottom 33.0 - 40.5 B4.0 g2.0 102.0 12,5 51.0 195 21.0° 94.5 21.0
* mg/liter

#% yp/liter

+ FTU - Formazin Turbidity Units



Table lb. (Continued).

Parameter Jan. Feb. Mar, Apr., July Sept. Oct. Nov, Dec.
o
Water Temp. ( C)
Surface 9.9 10.2 17.9 19.2 28,5 26.7 24,8 14,3 11,2
Bottom 10,5 1t.2 17.1 19.4 28.5 26.7 26,8 15.0 12.
Salinity (9/00)
Surface B.6 11,6 11,3 9.5 Lol 1.8 16.1 12, 12,
Bottom 22,2 i 19.5 16.4 r g, .0 21, 12.1 25,1
Dissolved Oxygen *
Surface 10.6 10,7 7.0 8.0 Sl 6.4 1% 9.4 9.7
Bottom 9.4 9.3 4.6 o3 5.5 6.3 6.3 9.9 8.8
pH
Surface 7.9 1.6 1.4 7.4 B.b 5.5 7.1 - 7.0 1.4
Bottom 8.0 7.2 7.6 7.6 6.8 6.0 7.3 - 7.0 1.7
Turbidity +
Surface 4.8 5.4 3.7 3.7 3.4 8.0 12.0 4.6 9.0 8.5
Bottom 26.0 6.5 4.0 7.4 5.0 6.0 14.0 60.0 6. 8.9
Secchi disk (m) 1:5 1.2 1.3 1.6 151 1.0 1.7 1.1 0.9
Solids
Total Solids *
Surface 17.6 34.0 - # 30, . - 27.2 87.2
Bottom 82,4 74.4 - - 38.8 - 150,0 - 99,2
Settleable Solids *
Surface 6.0 15.2 - - 4.0 = - 2.0 48,4
Bottom 312 32.8 - - B.0 - 46.0 - 4.0
Nutrients
Nitrate *%
Surface 63.0 100.0 71.0 3l.5 63.9 - 28.9 59,2 -
Bottom 44,6 25,5 48,0 24.5 51,2 - 30.4 56.4 -
Hitrite **
Surface 3.8 32 2.5 25 4,3 - 18.3 3.1 -
Bottom 2.0 25.5 2.0 2.5 3.4 - 18,2 2.4 =
Silicate #*
Surface 758.7 772,8 365.3 667.4 744 .6 681.4 660.4 716.6 632.2
Bottom 1299.6 421.5 442.6 358.3 400 .4 540,9  456.6 779.8 449.6
Phosphate **
Surface 13.0 28,5 53.0 27.0 0.0 20,0 32.0 34,5 30.0 10,
Bottom 28,0 18.0 30.0 30.5 0,0 17.0 45,5 43,0 s 12.0

* mg/liter
*% yug/liter

+ FTU - Formazin Turbidity Units



Table lb. . (Continued).
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Parameter
b s Jan.
Water Temp. (°C)

Surface B.&

Bottom 8.8
Salinity (%/oo)

Surface 13.8

Bottom 23.1
Dissolved Oxygen *

Surface 10.6

Bottom 9.5
Nitrate **

Surface -

Bottom =
Nitrite **

Surface -

Bottom =
Silicate **

Surface 309.1

Bottom 267.0
Phosphate **

Surface 16.5

Bot tom 13.5
pH

Surface 7.8

Bottom 7.5
Turbidity +

Surface 6.9

Bottom 17.0
Total Solids *

Surface 33.6

Bottom 91.6
Settleable Solids *

Surface 6.8

Bottom 39.6
Secchi disc (m) 0.5

124.3

110.0

Sept. Oct. Nov.
28.5 18.6 20.1
28.9 19.0 20.0
19.6 17.7 17.6
25.2 24.8 19.0 24
5.7 1.0 7.0
5.4 7.2 6.8
- = 27.3 51.2
= = 17.4
o - 0.7
" = 0.4

40. 39.0 60.0
30.0 75.0 40.0
6.9 7.5 7.1
6.8 7.7 1.3
5.3 5.3 3.6
20.0 58.0 4.8

572 | 126.4 0.4

1.0 0.8 1.6

* mg/liter
** ppfliter

+ FTU = Formazin Turbidity Units



Table lec. Physical and chemical characteristics of water samples collected monthly at Estuary Mile 8 (Stationm
C004), near the mouth of the Cooper River, Charleston Harbor-Cooper River estuary, South Carolina,

during the three annual cycles from January, 1975 through December, 1977.
above Drum Island on an alignment with the most seaward major dock of the U. §. Navy facilities.

Samples were taken midriver

Mar.
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Parameter Jan. Feb.
Water Temp. (°C)
Surface 12.5 12.2
Bottom 12.4 11.6
Salinity (%/oo)
Surface 2.5 225
Bottom 16.1 3.4
Dissolved Oxygen *
Surface 10.4 10.0
Bottom 8.9 9.9
pH
Surface 7.4 7:2
Boattom 7.9 7.2
Turbidity +
Surface B.4 16.0
Bottom 85.0 18.0
Secchi disk (m) 0.8 0.8
Solids
Total Solids *
Surface - 15.2
Bottom 220.0 27.6
Settleable Solids *
Surface - .
Bottom 121.6 10.0
Nutrients
Nitrate %%
Surface ol 226.3
Bottom 21,5 21222
Nitrite #*
Surface 0.0 4.0
Eottom 0.5 3.4
Silicate #*
Surface 2069.0 -
Bottom 1363.0 I116.9
Phosphatie *#
Surface 10.5 33.0
Bottom 44,0 24.0
* mp/fliter
# pp/liter
+ FTU - Formazin Turbidity Units



Table le. (Continued).
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Parameter Jan.

Dec.

Water Temp. (UCJ

Surface 10.0

Bottom 10.8
Salinity

Surface 3.3

Bottom 14.6

Dissolved Oxygen *

Surface 11.0

Bottom 0.0
pH

Surface 7.4

Bottom 7.4

Turbidity +

Surface Bl
Bottom 12.0
Secchi disk (m) 1.4
Solids
Total Solids *
Surface 12.4
Bottom 67.6
Settleable Solids *
Surface 4.8
Bottom 40.0
Hutrients
Hicrate **
Surface -
Bottom 57.1
Nitrite **
Surface =
Bottom 0.7
Silicate **
Surface 491.8
Bottom o
Phosphate **
Surface 14,5
Bottom 20.0
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* mg/liter
*% pp/liter
+ FTU - Formazin Turbidity
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Table lc. (Continued)

» 1977 -

Parameter
. Jan. Feb. Mar. Apr. May  Jume July Aug.  Sept. Oct. Hov, Dec.
Water Temp. (°C)

Surface 7.8 ek 1205 17.2 23,3 27.1 30.1 29.2 8.9 18.6 19.9 16.0

Bottom 10.0 4.8 12.6 17.0 23.6 27.2 29.8 29.0 29.1 19.4 19.8 16.1
Salinity (°/oco)

Surface 7.3 5.1 6.1 1.8 5.4 6.2 10.5 B.3 13.0 9, 5.5 2.7

Bottom 21.6 6.1 8.4 l4.6 10.0 10.4 22.3 19.1 19.0 14.5 51 10.1
Dissolved Oxygen *

Surface 11.4 12.1 B.9 8.4 6.6 6.3 5.2 6.1 5.2 7.4 7.1 8.6

Bottom l0.8 11.9 8.9 7.5 6.2 5.1 4.6 5.6 . e | 6.8 1.0 7.9
Nitrate **

Surface 86.7 121.0 123.5 95.4 = 49.9 11.8 = = - 43.3 107.8

Bottom - 124.7 131.1 B4.3 - 29.1 9.1 - - 37.5 39.8 101.4
Nitrite **

Surface 15 0.8 1.1 0.8 = 5.7 s | - = - 1.1 2.8

Bottom - 0.6 1.5 1.1 = g.1 4.9 ™~ = 13.6 0.8 3.2
Silicate *%

Surface 274.0 231.8 252.9 259.9 379.4 B43.0 23B.8 407.4 540.9 1236.4 1405.0 B878.1

Bottom 400.4 224.8 330,2 407.4 533.9 400.4 217.8 42B.5 562.0 B21.9 1405.0 857.0
Phosphate ##%

Surface 24.0 10.0 14.5 10.5 49.5 49.5 21.0 50.0 28.5 45.5 23.0 3.5

Bottom 15.0 B.0 21.0 15.5 23.0 23.0 18.0 52.5 48.0 3755 31.5 12.0
pH

Surface 7.4 1.3 7.5 6.7 7.0 7.3 1.3 6.8 7.0 7.9 1.2 7.2

Bottom 7.5 1.2 7:3 6.6 7.0 7:2 7.8 6.8 7.0 79 7:2 7.3
Turbidity +

Surface 14.0 15.0 11.0 1.9 12.0 6.4 2.6 3.6 5.3 5.1 6.3 6.1

Bottom 8.3 21.0 9.7 13.0 28.0 8.8 6.9 12.0 22.0 13.0 6.8 6.2
Total Solids *

Surface - 49.2 26.4 132 28.4 13.6 = 18.8 46.8 = 16.8 8.4

Bottom 83.6 - 38.0 59.6 78.8 35.2 66.0 65.2 156.0 52.8 20.4 2.8
Settleable Solids *

Surface - 31.2 2.0 2.4 8.4 3.2 - 3.2 1.2 - 15.6 1.5

Bottom 2.0 - 0.8 13.6 38.0 8.8 0.4 16.4 57.6 0.4 6.0 4.4
Secchi disc (m) 0.5 0.8 0.8 0.8 0.7 1.4 2.1 1.3 1.1 1.5 1.0 1.0

* mg/liter
**% ug/liter
+ FTU = Formazin Turbidity Units
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Table |d. Physical and chemical characteristics of water samples collected monthly at Estuary Mile 12 (Station
C003), North Charleston, Charleston Harbor-Cooper River estuary, South Carolina, during the three annual

cycles from January, 1975 through December, 1977, Samples were taken near Buoy R "58" off the West

Virginia Pulp and Paper Company (WESTVACD) facilities.

1975
Parameter Jan. Feb. Mar. ApT. May June July Aug. Sept. Oct. Nov, Dec.
\]
Water Temp. ( C)
Surface 12.1 10, 12.5 16.2 22.4 27 27.5 9.5 28.9 22.8 20.7 14.7
Bottom 11.8 10.5 11.6 16.1 22.4 27.2 27.2 8.6 29.4 23.0 20.4 14.0
Salinity (°/oo)
Surface 1.6 1.4 1.2 1.4 0.9 3.2 3.2 1.3 3.8 2.2 3.5 0.9
Bottem 2.3 2.8 2.9 1.5 2.6 5.2 4.4 2.6 6.7 1.1 5.1 l.6
Dissolved Oxygen #
Surface 10.0 10,3 10.1 8.8 6.7 5.9 6.5 5.4 5.1 ol B.1 9,7
Bottom 9.9 10.2 9.6 8.7 6.4 5.6 6.1 4.9 4.5 7.1 7k 9.9
pH
Surface 7.3 7.4 7.2 6.9 6.9 7.0 6.4 6.9 6.5 6.9 7.6 7.5
Bottom 7.2 7.2 7.2 6.9 6.8 T3 6.3 6.4 6.6 6.8 7.8 7.4
Turbidity +
Surface 14.0 17.0 14.0 26.0 B.1 3.6 .2 3.6 5.5 8.0 2.6 4.6
Bottom 21:0 18.0 14.0 27.0 11.0 &1 4,1 = L 9.6 56.0 3.7 11.0
Secchi disk (m) 0.7 0.8 0.9 0.5 1.1 1.7 1.6 1.5 1.2 0.9 2.1 1.1
Solids
Total Solids *
Surface 18.8 12.8 11.6 6.8 10.4 10,8 17.6 14, L. 4 - 10.0
Bottom 26.0 27.6 - 21,6 17.6 - - B 136.B 15.6 30.0
Settleable Solids *
Surface 6.4 0.0 2.8 2.8 0.4 1.2 &.4 - 1.6 0.0 - b.4
Bottom 5.6 52 - 5.6 0.8 - - - 0.8 77.6 2.0 16.0
Nutrients
Nitrate ##%
Surface - 233.2 264.6 241.2 119.0 47, 54.0 43,4 - a7, 54,0 42.0
Bottom - 254.8  254.3 37.5 87.6 67.2 57.9 59,4 - 51.1 54,4 36.5
Nitrite #®%
Surface - 4.8 1.0 2,4 2.5 3,6 1.0 7.0 & 1.0 1.0 3,2
Bottom - 4.2 0.8 333 2.4 L 1.3 7.8 - 6,2 0.6 2.7
Silicate ##*
Surface 2293.0 - 252.7 323.2 625.2 - - 906.2 309.1 1145.1 1159.1 -
Bottom 2230.0 - 351.3 323.2 1011.6 - 1222.4 786.8 850.0 - 1313.7 -
Phosphate #*#*
Surface 13.0 63.0 45.5 70.5 25.5 165.5 0.0 30.0 75.0 192.0 24.0 43.5
Bottom 24.0 38.0 33.0 9.5 33.0 16.5 25,5 25,5 B4.0 55.5 42,0 15.0
* mg/liter

w% pp/liter
+ FTU - Formazin

Turbidity Units




Table 1d.

{Continued).
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Parameter

Feb.

Apr.,

Nov,

Water Temp. (°C)
Surface
Bottom

Salinity (9/vo)
Surface
Bottom

Dissolved Oxygen*®
Surface
Bottom

pH
Surface
Bottom

Turbidity +
Surface
Bottom

Secchi disk (m)
Solids

Total Solids *
Surface
Bottom

Settleable Solids #
Surface
Bottom

Nutrients

Nitrate *#*
Surface
Bottom

Nitrite *#*
Surface
Bottom

Silicate **
Surface
Bot tom

Fhosphate ##
Surface
Bottom
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* mg/fliter
k% up/liter

+ FTU - Formazin Turbidity Units
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Table ld. (Continued).

NS e et Sl
Parameter
Jan. Feb. Mar.  Apr. May June July Aug. Sept. Oct.  Nav.,  Dec.
Water Temp. (OC)
Surface 7.5 4.1 12.5 17.3 23.5 27.2 30.2 31.0 29.0 18.6 16.0
Bottom 8.2 4.6 12,5 17.4 23,8 271.1 30.0 29.2 29.1 19.3 16.0
Salinity (°/oo)
Surface 3.7 3.8 1.7 2.1 2.6 3.8 7.3 5.8 A 6.7 5.2 2.0
Battom 9.8 5.3 0.8 5.9 3.3 &.7 9.1 8.6 11.7 10.8 6.9 2.4
Dissolved Oxygen *
Surface 12.3 12 9.5 8.8 6.9 6.2 4.8 6.1 6.0 T.7 6.9 8.6
Bottom 11.8 12.1 9.0 8.0 55 5.7 4.6 5.2 5.0 7.3 6.9 B.5
Nitrate **
Surface = 185.0 193.3 123.5 50.0 57.2 - - - - 35.8 L12.7
Bottom - 150.5 178.9 68.3 43.9 - 4.3 - - - 31.4 95.9
Nitrite *#
Surface i z.2 1.3 1.1 2.5 6.2 = - - - 1.0 2.8
Bottom = 2.1 1.3 0.3 1.3 - 2.0 - - - 0.8 2.1
Silicate **
Surface 252.9 365.3 119.4 576.0 245.9 £39.0 140.5 456.6 611.2 1348.8 1222.4  484.7
Bottom 288.0 295.1 147.5 231.B 140.5 B800.8 77.3 358.3 653.3 1405.0 1271.5 765.7
Phosphate **
Surface 7.5 16.5 28.5 2 26. 27.0 21.0 B7.5 21.0 36. 43.0 10.5
Bottom 10.5 28.0 28.5 10 11.0 105.5 3.0 54.0 33.0 42.0 20.0 4.5
pH
Surface 7.7 7.2 73 6.7 7.0 7.2 o 6.9 7.0 7.8 2.3 7.4
Bottom 7.4 7.6 T 6.8 7.0 7.3 T 6.8 6.9 7.7 7.2 7.5
Turbidity +
Surface 13.0 14.0 17.0 7.4 14.0 6.4 3.7 3.0 4.4 5.7 3.8 6.3
Bottom 11.0 16.0 33.0 7.6 17.0 16.0 3.1 6.0 6.1 16.0 | 6.6
Total Solids *
Surface = - 24.8 - 13.6 - = - - 22.0 2.6 6.0
Bottom - = 67.6 - 25.6 30.0 = 222 64.8 66.0 - 5.6
Settleable Solids *
Surface i - 6.4 - 0.8 ++ - & = 7.6 1.6 -
Bottom 2 - 29.6 5.6 i - 1.0 18,8 30.8 - -
Secchi disc (m) 0.5 0.8 0.5 0.8 0.6 1.4 1.3 1.5 153 1.3 1.5 1.2
* mg/liter

* ygfliter
+ FTU - Formazin Turbidity Units




Table le, Physical and chemical characteristics of water samples collected monthly at Estuary Mile 17 (Station
€002), Big Island, Charleston Harbor-Cooper River estuary, South Carolina, during the three annual

cycles from January, 1975 through December, 1977. Samples were taken near Buoy R "28" just below Big
Island.

1975

Paramecer Jan, Feb. Mar, Apr. May June July Aug., Sept. Oet, Nowv. Dec,
Water Temp. (°C)

Surface 12.1 10.3 1223 16.2 22.5 28.0 27.5 28.8 29.2 22.8 20.7 13,8

Bottom 11.6 10.4 12.4 16.2 22.3 26.8 27.4 28.8 28.9 22.9 20.5 13.8
Salinity (°/oo)

Surface 0.3 0.3 0.2 0.2 0.1 0.2 0.3 0,1 0.2 6.1 0.2 0.1

Bottom 0.3 0.3 0.2 0.2 0.1 0.4 0.3 0.1 0.3 0,1 0.2 Q.1
Dissolved Oxygen *

Surface 10.7 10.3 10.4 9.0 7.2 6.3 fyi 6,1 Sty 8.4 7.9 10.4

Bottom 10.9 10.5 10.4 9.0 7.2 6.1 6.6 50 5.3 8.1 B.l 10,2
pH

Surface T3 7.0 7.4 6.7 7.0 6.9 6.2 6.4 6.9 6.5 7.4 T

Bottem 1.3 7.1 7.5 6.4 6,9 b.8 6.2 6.6 6.9 6,7 7.6 7.6
Turbidity +

Surface .3 20.0 17.0 32.0 6.9 4,8 1.6 3.6 4.0 6.0 3.8 LA

Bottom 6.3 19.0 18.0 3l.0 7.0 4.3 6.7 6.3 6.9 10.0 1.6 1,1
Secchi disk (m) 1.3 1:1 0.8 0.5 1.4 1.9 1.2 1.6 1.7 1.4 2.4 1.4
Solids
Total Solids *

Surface - - 7.2 10.8 8.4 e 10.4 6.8 7.2 - 2.0 -

Bottom 10.0 B.0 - 14,4 10.0 = = L1.6 8.8 12.4 - =
Settleable Solids *

Surface - - 0.0 l.6 0.4 - 2.8 1.6 2.8 - 0.0 -

Bottom 2.0 0.4 - 4.8 b.4 - - 4.0 G4 4. & - 3
Nutrients
Nitrate **

Surface = 274.8 240.4 44,1 164,13 78.4 86.2 - 24.9 21.0 - 34.3

Bottom - 264 .4 292.6 696.8 136.6 61.0 64.3 = 9.7 - - 4.5
Nitrite **

Surface - 4.5 0.7 3.5 2.7 a.7 0.6 - P ] 0.0 - 1.1

Bottom - 4.4 1.0 3.2 2.4 1.3 1.5 - 3.4 - - 2.8
Silicace **

Surface 2230.0 1110.0 B4,3 295.0 316,1 3084.0 913.2 267.0 407.4 - 793.8 =

Bottom 1071.0 885.2 1124 252.9 983.5 2732.7 - 1450.5 -295.00 1355.8 B%%.0 =
Phosphate **

Surface 15.5 20.0 43.5 55.0 43.5 12,0 9.0 10.0 43.5 42,0 52.5 18.0

Bottom %.0 20.0 45.0 34 .0 .5 12.0 11.5 15.5 45.0 24 .0 51.0 135

* mg/liter
*#% yo/liter

+ PTU

= Formazin Turbidity Units



Table le, (Continued).

Parameter Jan.

Feb.

Water Temp (°C)
Surface 9.8
Bottom 9.7

Salinity (%/oo)
Surface 0
Bottom 0

Dissolved Oxygen *
Surface 11.4
Bottom 11.&

oH
Surface 7.4
Bottom 1.3

Turbidity +
Surface 5
Bottom 4.

Secchi disk (m) 2.0
Solids

Total Solids *
Surface -
Bottom 0.8

Settleable Solidg *
Surface -
Bottom 0.4

Nutrients

Nitrate **
Surface -
Bottom =

Ritrite **
Surface -
BEottom =

Silicate **
Surface 302.1

Bottom 463.6

Phosphate **

Surface 13.0

Bottom 7.0
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* mg/liter
®% pp/fliter

+ FTU - Formazin Turbidity Units
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Table le.
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— v : 1977 e i
Parameter
Jan.  Feb. Mar. Apr. May June July Aug. Sept. Oet. Nov._ Dat.... -

Water Temp.

Surface 7.3 4.0 12.3 17.6 235 - 26.5 2.0 29,2 29.4 19.1 19.1 .6

Bottom B.0 4.2 12.0 17.5 23.8 26.8 31.0 29.0 29.3 18.8 19. 5.8
Salinity (%/o0)

Surface 0.9 0.2 0.5 0.3 0.3 0.4 1.0 0.9 2.7 0.8 0.6 0.4

Bottom 6.1 0.4 0.3 0.3 0.5 0.5 1.6 1.6 4.2 s 57 0.6 0.4
Dissolved Oxygen *

Surface 2.9 9.3 0.7 i § 6.2 5.6 5.9 5.9 8.6 7.9 8.5

Bottom ¥ .9 9.6 9.0 6.9 6.2 5.7 5.5 5.4 B.4 7.9 B.4
Nitrate *#

Surface 142.5 240.4 260.3 136.8 - 56.6 = 35.0 - i 31.9 131.3

Bottom = 248.6 296.5 43.2 4.9 52.5 10.7 46.5 - 11.2 40 151.9
Nitrite #**

Surface 1.0 3.2 1.5 1.1 = 1.8 151 9.1 - 1.8 0.3 | £

Bottom = 2.0 1.5 1.0 1.4 2.8 15 13.3 - 3.2 0.4 2.1
Silicate #®=*

Surface 224.8 210.8 84.3 175.6 133.5 407.4 91.3 189.7 316.1 1405.0 1405.0 765.7

Bottom 196.7 217.8 112.4 259.9 147.5 730.6 168.6 231.8 338.8 1018.6 1405.0 976.5
Phosphate *%

Surface 12.0 13.5 15.5 26.5 57.0 24.5 6.0 43.5 21.0 22,5 17.0 2.5

Bottom 13.5 18.0 18, 17.0 21.8 19.5 1.5 27.0 15.0 28.0 20.0 24.0
pH

Surface 7.7 7.8 7.6 7.2 Tl 7.3 7.3 7.2 6.9 8.5 P 7.8

Bottom 7.5 7.7 7.6 6.9 2k 7.1 7.4 7.4 7.0 8.1 7.7 7.7
Turbidicy +

Surface 17.0 23.0 .0 13.0 18.0 8.8 3.1 3.2 4.8 5.9 5.7 11.6

Bot tom 0 3.0 18.0 14.0 20.0 13.0 2.8 8.7 6.2 6.4 6.3 8.1
Total Solids

Surface 13.2 10.4 .8 17.6 2.8 8.4 4.8 8.0 26.4 6.8 - 5.6

Hottom = 12.0 21.2 B 13.2 9.6 11.6 16.8 41.2 12.8 i 3.6
Settleable Solids *

Surface 1.2 0.0 2.8 8.4 5.2 4.0 2.0 2.0 v I 1.2 = 2.0

Bot tom & 0.0 5.2 10.8 4.0 bk 5.6 7.6 11.2 0.0 3.2 2.8
Secchi dise (m) 0.6 0.5 0.5 0.6 0.7 1.2 2.5 1% 1.3 1.0 1.2 1.2

* mg/liter
** pp/liter

+ FTU - Formazin Turbidity Units




66

Table 1f. Physical and chemical characteristics of water samples collected monthly at Estuary Mile 28 (Station
€001), "The Tee", Charleston Harbor-Cooper River estuary, South Carolina, during the three annual cycles

from January, 1975 through December, 1977. Samples were taken in the vicinity of the uncharted fixed
marker at "The Tee".

1975

Parameter Jan. Feb. Mar. Apr. May June July Aug. Sept. Oet. Nov. Dec.
Water Temp. (°C)

Surface 12.1 10.3 12.6 16,1 23,0 27.7 i 28,6 28.4 22.8 20.5 13.8

Bottom 11.5 10.3 l12.6 16.0 22,3 27.5 27.4 28,6 28,7 23.0 20.4 14.2
Salinity (°/oo)

Surface 0.3 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.2

Bottom 0.3 0.3 0.2 0.2 0.1 Bl 0.1 0.1 0.1 0.1 0.1 0.1
Dissolved Oxygen *

Surface 10.5 10.4 10.5 9.5 7.4 6.1 6.7 5.7 53 B.2 8,0 7.6

Bottom 10.8 10.4 10.6 9.5 7.1 6.1 6.6 AL 5.1 B.2 8.4 9.7
pH

Surface 7.6 1.3 6.8 6.8 izl 6.8 5.8 6.4 7.2 6.6 7.5 7.6

Bottom 73 143 6.9 7.1 6.9 - 5.9 6.3 Tl 6.8 7.5 7.8
Turbidicy +

Surface 4.0 21.0 16.0 34.0 6.3 ) § .8 3.6 2.9 4.1 5.2 5.1

Bottom 4.0 20.0 17.0 35.0 6.3 5.6 3.9 N R 3.8 4.3 3.8
Secchi disk (m) 1.8 0.9 0.7 0.4 1.5 1.6 i 1.8 2.4 2.2 - 1.8
Solids
Total Solids =*

Surface - 8.8 B.& 14.8 = 4.0 2.8 6.4 4.0 - - 1.6

Bottom 4.8 - 8.8 10.4 bb 4.4 - 1.2 4.0 - 7.6 1.6
Settleable Solids #*

Surface - 0.4 0.8 3.6 - 0.0 0.4 1.6 1.2 - = {5

Bottom 0.0 - 0. 0.8 1.2 0.8 - 1.6 0.8 - 4.4 0.0
Nutrients
Nitrate **

Surface - 281.6 292.8 223.6 -129.3° 71.5 67. £2.8 24, - 81.5 73.2

Bottom - 292.6 306.9 696.9 125.8 64.4 57.4 41,1 24,8 24.5 88, b4 .8
Nitrite %%

Surface - 4,7 0.8 2.5 V2o 1.3 2.0 4.8 1.8 - g.1 3.8

Bottom - 4,2 0.7 3.2 27 1.1 1.4 5.0 1.5 0.0 0.4 3.4
Silicate #%

Surface 1440.0 - 196,7 540,9 414,5 709.5 - 449.6 639.3 - 695.5 -

Bottom 1159.0 - 210.8  365,3 309.1 449.6 - 484.,7 112.4 - 653.3 =
Phosphate %

Surface SeD - 2545 56.0 19.5 36.0 28.5 33,0 22.5 0.0 3.5 -31.5

Bottom 7.5 - 75.0 73.0 25,0 12.0 22.5 25.5 22,5 13.5 39.0 7.5
5 mg/liter

#% ug/licer

+ FTU - Formazin Turbidity Units



Table If. (Continued).

Parameter Jan.

Nov.

Water Temp. (%)
Surface 9.4
Botteon 9.3

Salinity (°/00)
Surface D.1
Bottom 0.1

Dissolved Cxygen *

Surface 15

Bottom LEe2
pH

Surface 7.2

Bottom R

Turbidity +

Surface 9.0

Bottom 4.7
Secchi disk (m) 2.3
Solids

Total Solids *

g =i
£

=]
[LCR=S

Lo
=

104.6
111.7

5.
5

W
a0 =i
=~ =i

L=}

(")

=
-~

e ]
—

)

&
0o =4

= o
£
&= o

(=1 ¥
(=18 -]

11.1
10.5

o=

0.7

126.6
124.2

Surface 1.2

Bottom 2.4
Settleable Solids #*

surface 1.2

Bottom 1.2
Nutrients
Nitrate *#*

Surface 78.1

Bottom -
Mitrite **

Surface 1.0

Bottom =]
Silicate **

Surface 639.3

Bottom 6EB1.4
Phosphate **

Surface 2.0

Bottom 3.5

* mgfliter

®% pgflirer

+ FTU = Formazin Turbidity Units

——
(T -3

oo
[=J=]
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Table 1f. (Continued).

=N =" - 1977 =
Parameter
_— Jan. _ Feb. Mar. Apr. May June July Aug. Sept. Oct.  Nov, Dec.

Water Temp. (°C)

Surface 8.4 4.0 | i 7 S 23.3 26.5 33.0 29.0 29.1 18.6 9.2 15.4

Bottom 6.7 4.0 155 17.6 23.7 26.1 30.3 29.2 29:2 18.1 B.9 15.4
Salinity (®/o0)

Surface 0.1 0.1 0.3 0.3 0.3 0.3 1.0 0.3 0.4 0.4 0.5 0.3

Bottem 0.0 0.1 0.2 0.4 0.3 0.4 0.4 0.3 0.4 0.3 0.4 0.3
Dissolved Oxvgen *

Surface 12.3 13.1 9.8 8.9 { e 5.0 62 6.0 6.8 B.7 B.4 8.6

Bottom 12.3 12.9 9.8 8.9 7.3 6.0 5.9 6.1 6.7 8.8 8.2 B.6
Nirrate **

Surface 151.1 259.1 270.2 129.9 - 62.2 10.1 31.8 18.5 28.7 0.3 154.8

Bottom 196.3 269.9 281.0 101.8 65.5 56. & 9.5 3 5.5 28. 41.2 162.7
Nitrite %%

Surface 0.8 2.0 1.4 1.0 - 1.5 0.4 1.1 3.2 0.0 0.3 2.7

Bot tom 0.7 2.4 1.4 11 1.0 1.4 0.3 2.0 2T 0.0 0.4 1.5
Silicate %%

Surface 758.7  210.8 91,3 21.1 91.3  491.8 42,2 330.2 470.7 1405.0 1405.0 189.7

Bottom 379.4 288.0  98.4  267.0 154.6 6I11.2  35.1 386.4 562.0 1405.0 1405.0 681.4
Phosphate **

Surface 10.5 19.5 1 13.5 -5 9.5 14. 29.5 12.0 21.0 19.0 9.0

Bottom 3.0 6.5 1.0 15 3.0 10.0 4.5 2.0 25.5 5.5 o 0.0
pH

Surface 7.7 7.9 7.6 6.9 7.0 7.5 7.5 6.9 1.0 6.5 7.5 7.6

Bottom 7.7 1.9 1.6 6.8 7.0 7.3 7.4 6.6 6.9 6.8 Tl 7.2
Turbidity +

Surface 18.0 23.0 17.0 14.0 15.0 8.0 4.0 3.3 4.5 4.9 3.2 1.0

Bottom 18.0 25.0 18.0 15.0 14.0 - 3.6 4.5 5.0 4.9 .0
Total Solids *

Surface 5.6 8.0 11.6 17.6 6.8 6.0 £.0 1.6 20.4 5.6 10.0 6.0

Bot tom 7.6 10.0 .8 20.0 T2 7.6 = 5.8 22.0 4.8 = 9.2
Settleable Solids *

Surface 2.0 0.4 2.0 7.2 1.2 2.0 2.0 0.4 2.8 2.0 5.2 3.6

Bottom 2.4 1.2 2.0 8.0 2.4 4.0 - 2.8 4.4 1. - 6.0
Secchi dise (m) 0.4 0.5 0.8 0.7 1.0 1.6 2.2 1.5 1.9 1.8 2.5 0.8

* mgfliter
** yp/liter
+ FTU - Formazin Turbidity Units




Table lg. Physical and chemical characteristics of water samples collected monthly at River Mile 1 (Station
H501) North Santee River estuary, South Carolina, during the two annual eycles from January, 1975
through December, 1976, Samples were taken midchannel off the seaward tip of Cane Island.
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1975

Parameter Jan, Feb, Mar, Apr. May June July Aug, Sept. Oct, Nov, Dec.
Water Temp. (°C)

Surface 12.4 11.0 11.9 15.4 26.0 26.6 28.8 29.6 29.4 24,8 20.3 14,8

Bottom 12.2 11.5 11.9 15,5 23,3  26.1 28.6 29,8 29,3 24,6 20.5 14,1
Salinity (°/oo)

Surface 3l.o0 29.0 28.8 0.2 20.0 20.2 21.3 6.4 32.3 17.6 24,4 32.8

Bottom 31.2 30.8 29,0 0,2 20.4 3l.4 22.2 8.1 32.7 20.9 25.0 32,9
Dissolved Oxygen *

Surface 8.5 9.0 B.6 6.5 7.2 5.6 6.5 5.1 5.8 5.9 6.8 7.6

Bottom B.9 8.7 8.8 6.5 6.9 6 6.3 4.7 5.8 5.7 6.5 5.8
pH

Surface 7.8 7.5 7.8 6.2 6.9 s 7.3 7.0 7.0 6.9 6.9 7.7

Bottom = 7.4 7.8 6.3 7.0 8.0 7.1 7.0 7.1 6.7 7.4 7.2
Turbidity +

Surface 54.0 23.0 15.0 36.0 9.7 9,0 16.0 13.0 21.0 18.0 7.8  37.0

Bottom 57.0 38.0 23.0 36.0 14.0 39.0 84,0 27. 45.0 67.0 30.0 39.0
Secchi disk (m) 0.3 0.5 0.6 0.4 0.7 0.8 0.3 0.4 0.4 0.7 0.8 0.4
Solids
Total Solids #*

Surface - - 62.0 12.4 - 45.2 218.0 23.6 108.0 72.0 -  171.6

Bottom 164.0 159,2 78.0 3 73.2 204.4 = 54,8 148.4 201.2 109.6 185.6
Settleable Solids *

Surface - - 16.0 6.0 - B.0 64,8 4.4 12.8 29 & i 62.8

Bottom 12.8 52.0 20.8 = Sva 11952 - 18.4 4,0 82.0 40.8 B3.6
Nutrients
Nitrate **

Surface 16.0 68.8 30.5  102.3 73,8  84.7 = - 20. 176.2 37.0 24.6

Bottom 10.9 42.8 3.8 110.7 81.0 3.2 - - 11.5 102.6 33.0 20.7
Nitrite **

Surface 6.1 1,2 1.0 8.7 2.9 1,8 - 1.0 6.9 3.6 2.4

Bottom 5.2 0.6 0.4 8.0 2.7 0.0 - - 1.5 6.6 3.4 1.0
Silicate *#*

Surface - 632,3 168,6 217.8 653.3 1011.6 576.0 696.3 407.4 - 864.1 449.6

Botton > 519.9 238.7 210.8 576.0 443.,6 590,1 1383.9 281.,0 - 688.4 267.0
Phosphate **

Surface 7.8 27.0 87,0 27.0 36,0 94.5 56.0 64.5 79.5 54,0 19.5 11.3

Botton 15.6 35.0 49,5 40.0 68.5 195,5 154.0 55.5 157.5 195.0 58.5 13.0

* mg/liter

*% pgfliter
+ FTU - Formazin

Turbidity Units
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Table 1g. (Continued).
1976

Parameter Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nav. bec.
Water Temp. (oC)

Surface 39 9.2 19.5 17.8 21.8  24.9 26.7 26,9 25.4 26,3 10,3 11.1

Bottom 9.4 9.0 19.5 17.8 0.7 25.1 26.3 6.8 25.2 24, 11.2 11,2
Salinity (9/00)

Surface 31.5 25.6 20.6 22.3 21.1 18, .8 19.8 25.0 29, 19.7 32.6

Bottom 31.9 26.8 20.9 22.9 24,6 19.4 10.8 20.1 25.0 0.1 24.7 i2.6
Dissolved Oxygen®*

Surface 37 9.7 1.9 7.6 6.9 6.8 5.9 5ad 5.7 7.2 10.1 9.6

Bottom 9.5 9.9 7.2 8.0 6.8 6.4 5.8 5.3 5.8 7.1 9.9 9.2
pit

Surface - 7.9 7.4 7.7 7.2 7.4 6.8 7.4 6.1 1:3 7.8 7.8

Bottom - 7.8 7.5 7.9 1.9 7.4 A 6.3 6.0 7.6 8.0 7.8
Turbidity+

Surface 36.0 42.0 20.0 7.3 Suh  11.0 19.0 16.00 1.0 17.0 15.0 33.

Bottom 43.0 125.0 20.0 14,0 22.0 23.0 53.0 18.0  17.0 L1 26.0 33,
Secchi disk (m) 0.4 0.4 0.7 0.8 Lal 0.6 0.6 0.4 0.4 0.7 0.7 0.5
Solids
Total Solids #

Surface 126.0 131.6 x = 61.6 47.6 44,4 - 95,2 102.0 62.4 170.4

Botton 224.4 - - 92.4 115.2 99.2 28.0 = 101.2 192.0 108.B i71.6
Settleable Sollids#

Surface 48,8 20,4 3 oz B.4 9.2 15.:6 - 0 1.6 16.2 92,0

Bottom 139.2 - . 50.8 40.4 40,8 38.0 - 10.0 37.2 9.2 g1.2
Nutrients
Nitrate &%

Surface = 3.3 52. 54.9 4.5 0.2 - 94,3 - 35.3 68,1 5.7

Bottom 24.2 b4 57. 44,5 231.9 14,6 - 90 .6 50.8 46.5 65.1 |
Nitrite ##

Surface = 0.8 3.5 3.9 4.5 4,1 - 9.7 - 6,7 1.5 17

Bottom 2.0 0.8 3.5 3.8 &5 2.9 - 9.8 T 5.3 . 0.0
Silicate #*

urface 407 .4 337.2 569.0 35.6 484.7 B29.0 604.2 137.6 702,53 444%.6 1405.0 217.8

Bortom 238.8 327.2 540.0 39 484.7 B19.3 Q636 172 Tab.6 456.6 1074.8 112.4
Phosphate **

Surface 18.0 32.0 16.3 27.¢ 4B.0 229.0 5.5 22.5 il.o 13.0 20.0 16.0

Bottom 26.0 51.5 315 17.0 15.0 220.0 13.0 22.5 34.5 18.0 15.0 pz.n

* mg/liter

*% yg/liter

+ FTU - Formazin Turbidity Units




Table 1h. Physical and chemical characteristics of water samples collected monthly at River Mile 4 (Station
N504), NHorth Santee River estuary, South Carolina, during the two annual eycles from January, 1975
through December, 1976. Samples were taken midchannel immediately seaward of the Intracoastal
Waterway off Marker Number 15,

Parameter Jan,

Feb.

Mar.

Oct.,

Now .

Water Temp. (°C)

Surface 13.8

Bottom 13.8
Salinity

Surface 2.5

Bottom 3.3
Dissolved Oxygen*

Surface 9.5

Bottom 9.6
pH

Surface Tid

Bottom 7.4
Turbidicy +

Surface 43.0

Bottom 55.0
Secchi disk (m) 0.3
Solids
Total Solids *

Surface 67.2

Bottom 96.4
Settleable Solids *

Surface 3.6

Bottom 29,2
Nutrients
Hitrate #*

Surface 66.6

Bottom 67,3
Nitrite %%

Surface 6.9

Bottom 6.2
Silicate **

Surface -

Bottom =
Phosphate #**

Surface 18

Bottom 15.6

(==
.
w oW

L= ]
oo 0o

79.6

1.6

107.1
135.6

181.7
185.2

b3 =
= =
(=2}

379.4
323.2

48.0
177.0

s 4
LR
-1 o

oo
-0

o

(L

w o

1975

June July
26,7 28,2
26,2 28.1
0.1 4.2
0.1 4.2
6.7 6.3
6.7 6.5
6.9 7.0
6.9 7.0
9.9 21.0
11,0 24,0
1.1 0.6

8,8 35,
10.8 33.6
2.0 11,6
4.0 7.2
158.9 6,1
14,0 26.6
1.8 1.3
1.8 1.0

512.8 597.1
1060.8 850.0

52,5 33.0
57.0 42,0

B3.6

14.0

133.1
261.4

=~ =~
& o

13.0
23.0

0.6

60.4

6.0

* mg/liter
** ugfliter

+ FIU - Formazin Turbidity Units

-
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Table lh. (Continued).

1976

Parameter Jan, Feb. Mar. Apr, May June July Aug. Sept. Oct., Now., Deec.
Water Temp. °c)

Surface 8.4 10,4 17.9 18.4 22.4 25.0 26.6 27.3 26.3  24.8 0.7 1a

Bottom 8.2 10,4 17.2 18.2 22.4 24,3 27.0 27.0 26.1 24.8 B s 1
Salinity (“/oo0)

Surface 11.2 1.5 13.1 14.5 8.0 7.0 0.3 11,2 la, 13.3 10.7 26

Bottonm 131 157 13.0 16.2 8.1 7al 0.4 14,1 16.5 14.3 12.0 26.6
Dissolved Oxygen *

Surface 10,3 10.1 8.7 .0 7.7 6.6 4.9 4.9 5.6 6. 10.0 953

Bottom 10.4 10.0 8.2 7.9 Tul 6,5 5.0 4.6 5.8 6.1 9.7 9.6
pH

Surface - 7.4 7.4 7.3 6.6 6.8 743 6.6 6.4 7.2 7.5 7.7

Bottom - 1.5 7.5 7.5 7.7 7.0 7.6 7.0 6.6 1.3 7.6 ey
Turbidity +

Surface 12,0 42,0 28.0 14.0 14.0 20.0 32.0 16.0 11.0 10.5 13.0 39,0

Bottom 16.0 48.0 28.0 21,0 14,0 25.0 27.0 23.0 15.0 19.0 16.0 52,0
Secchi disk (m) 0.8 0.4 0.5 0.6 0.7 0.6 0.6 0.4 0.6 0.8 0.7 0.5
Solids
Total Solids #*

Surface 30.4 68.8 60.8 53.2 - 54.0 20.4 55.6 34.0 - 38,4 132.0

Bottom 43,2 78,0 17.2 71.6 - 46,8 26,4 87.2 71.6 64.0 55.6 218.0
Settleable Solids *

Surface 6.4 6.4 19.6 19,2 - 3.2 7.6 I1.6 8.8 B 4,4 44,0

Bottom . 12,0 19.6 24,0 26,4 - 6.0 12.4 34.8 B.4 2.4 23.6 76.0
Nutrients
Nitrate ##%

Surface - 130,5 56,1 59.4 31.4 20.7 - 144.0 57.4 65.0 102.2 =

Botton 67,6 121.9 53,1 - 16,4 9.4 - 101.5 = 65.8 109.5 -
Nitrite **

Surface - 1.1 2.7 3.6 3.6 3.5 - 26.0 4,2 71 2.4 -

Bottom 1.4 1.7 2.5 - 1,8 2.8 13.0 e 6.6 2.1 -
Silicate **

Surface 955.4 913.2 442.6 519.8 393.4 B814.9 112.4 814,9 533.9 618,2 1405.0 674.4

Bottom 1102,9 1110.0 259.9 1264.5 224.8 351.2  456,6 519.8 7B6.8 53,31 1405.0 723.6
Phosphate *%

Surface 18.0 170 28.0 58.0 3.0 6.0 25.0 20.0 28.0 14.0 4.5 29.0

Bottom 28.0 24,0 18.0 59,5 0.0 39,0 13.0 20,0 36,0 18.0 15.0 21.5

* mg/liter
*% yg/liter |
+ FTU - Formazin Turbidity Units
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Table 1i. Physical and chemical characteristics of water samples collected monthly at River Mile 7 (Statiom
NS07), North Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken 0.8 mile upriver from mouth of Sixmile Creek.

1975

Parameter Jan. Feb. Mar, Apr. May June July Aug, Sept. Oct. Nov. Dec.
Water Temp. (°C)

Surface 12.5 9.9 11.5 15,2 25.3 26,2 27.9 29.3 29.7 25.0 i S e

Bottom 12.6 9.7 11.4 15,2 26,4 26,2 27.7 29.5 29.5 25.2 17.5 14,9
Salinity (%/oo)

Surface 0.3 0.3 0.2 2.4 0.1 0.2 2.2 0.3 0.3 0.2 15.9 2.4

Bottom 0.2 0.3 0.2 2.1 0.1 0.1 2.6 0.1 0,2 0.2 15.9 2.5
Dissolved Oxygen#*

Surface 9.5 9. 9.5 6.4 T5 6.3 6.1 5.5 6.9 6.4 7e5 9.0

Bottom 9.5 10.1 9.7 6.3 7.6 6.3 5.5 5.3 6.8 6.5 7.6 8.9
pH

Surface 6.8 6.8 6.9 6.4 6.9 7.0 6.8 6.8 7.2 6.6 6.8 7.8

Bottom 6.8 7.1 6.6 6.4 7.0 6.8 6.8 6.8 7.2 6.5 6.8 7.6
Turbidity +

Surface 35.5 32.0 26.0 32.0 16,0 11.0 17.0 20.0 27.0 2.0 35.0 34,0

Bottom 80.5 33.0 26.0 33.0 32.0 13.0 18,0 18.0 30.0 91.0 43,0 50.0
Secchi disk (m) 0.3 0.3 0.4 0.4 0.5 0.7 0.6 0.5 0.4 0.4 0.4 0.4
Solids
Total Solids *

Surface 62.0 - 30.0 1.2 29.4 - 20.8 25.6 48.8 60.4 100.0 66.8

Bottom 154.8 23.6 19.2 12,4 59.2 23.6 25.6 21.6 58,8 140.8 133.2 168.&
Settleable Solids *

Surface 18.8 - 21,2 0.8 14.8 - 7.6 16,8 12.4 27.2 56.4 17.6

Bottom 59,2 10.0 11.6 6.0 36.0 15.2 9.6 14.0 23.6 73.2 82.64 123.6
Hutrients
Nitrate %%

Surface 107.8 151.0 200.0 105.8 207.3 148,1 59.8 5.5 29.1 338.5 34.0 80.9

Bottom 104.0 161.3 213.6 102.6 232.1 155.5 57.4 6.4 - 337.7 40,3 -
Nitrite #*

Surface 4.2 12 1.6 5.9 5.6 3.1 3.2 4.3 0.3 3.4 6.5 2.4

Bottom 4.5 1.4 2.0 5.6 5.6 1.7 18 - 2.4 3.8 =

Silicate **
Surface 1102.9 1243.4 224.8 161.6 576.0 1264.,5 1138.0 BOO.B 407.4 934,3 688.4 =

Bottom 505.8 709.5 210.8 147.5 1278.6 1117.0 T44.6 252.9 456.6 821.9 920.3 -
Phosphate #*
Surface 6.6 25.0 40.5 72,0 46,5 90.0 40,0 15.0 26.5 70,5 22.5 20.0
Bottom 6.6 25.0 3.5 42.0 70.5 79.5 5555 28,5 43.5 38.5 39.0 &40.0
* mg/liter

A% ug/liter
+ FIU - Formazin Turbidity Units
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Table 1i. (Continued).

1976

Parameter Jan. Feb. Mar, Apr, May June July Aug. Sept., Oct, Nov. Dec.
Water Temp. (°C)

Surface 9.2 9.4 17.7 19.4 22. 24.4 26.3 29.2 27.3 25, 11.2 9.9

Bottom 8.9 10.0 17.2 19.3 22.2 24.5 25.7 28.9 26.4 24.8 12.1 10.9
Salinity (°/oo)

Surface 6.6 0.2 1.3 3.0 0.2 0.6 0.1 0.4 0.6 3.9 0.2 0.6

Bottom 6.7 0.3 1.6 4,2 0.2 0.4 0.1 0.2 1.1 5.1 0.1 0.
Dissolved Oxygen*

Surface 10.4 9.8 B.3 7.9 7.8 6.5 5.3 6.0 5.6 6.5 9.4 9.6

Bottom 10.2 9.6 8.6 1.8 7.3 6.2 5.0 5.8 5.4 6.2 9.4 9.5
pH

Surface 7.3 T.oh 7.3 7.3 7.9 Tard 7.2 6.8 6.8 7.0 7.7 7.4

Bottom 7.7 T3 7.3 7.3 7.8 7.2 8.3 6.3 6.7 7.0 7.6 7.6
Turbidity +

Surface 18.0 42.0 74.0 27.0 44.0 48,0 18.0 23.0 38.0 47,0 31.0 60.0

Bottom 33.0 64.0 145.0 58.0 54,0 46.0 19.0 28.0 50.0 70.5 31.0 80.0
Secchi disk (m) 0.7 0.3 0.4 0.5 0.4 0.1 0.5 0.4 0.4 0.4 0.5 0.3
Solids
Total Solids *

Surface 35.0 67.2 129.2 34.4 46.0 63.2 2138 29,2 46 .8 97.6 27.2 124.4

Bottom §1.6  152.8 406.4 131.6 75.6 48,0 15.6 30.4 B1.2 143,z  32.8 189.2
Sattleable Solids *

Surface 9.6 24,0 54,8 1.8 18,0 24.8 10.8 8.0 16.8 40.8 9.6 B0.4

Bottom 39,2 88.0 282.4 64.8  32.0 10.0 5.6 8.8 38,8 71.2 16.8 105.6
Nutrients
Nitrate **

Surface 70.5 128.0 141.3 B6,5 25.7 43.0 - 192.4 132.6 95.1 202..7 -

Bottom = 133.3 135.1 141.0 48,7 38.4 & 206,3 138.2 76,9 117.0 18B4.4
Nitrite **

Surface 5.5 1.5 5,0 10.5 333 A2 - 9.9 13.7 6.7 3.4 -

Bottom 4 1.1 4.2 8.8 3.1 4.3 - 10.0 15,1 5.3 4.8 3.9
Silicate *#*

Surface 1173.2 590.1 182.6 428.5 217.8 252.,9 316.1 196.7 3l6.1 569.0 B36.0 -

Bottom - 449.6 231.8 428.5 252.9 210.8 245.9 112.4 836.0 632.2 983.5 B829.0
Phosphate **

Y s fate 13.0  40.5 22,5 13,5 18.0 247.5  30.0 28,0 37.5 31.5 12.0 -

Bottom 29,5 32.0 21.0 7.5 15,0 - 6.0 18.0 27,0 16.5 214.5 16.5

* mg/liter
*% pgfliter
+ FTU - Formazin Turbidity Units
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Table 1j, Physical and chemical characteristics of water samples collected monthly at River Mile 11 (Station
NS11), North Santee River estuary, South Carolima, during the two annual cycles from January, 1975
through December,1976. Samples were taken 1 mile upriver of Highway 17 Bridge.

1975

Parameter Jan. Feb. Mar, Apr. May June July Aug. Sept. Qct . Nov. Dec.
Water Temp. (°C)

Surface 12.5 9.8 11.1 15.2 24,4 26,0 27.8 28.8 29.4 25.0 18,7 13.2

Bottom 125 9.9 11.2 15.2 26.4 25,7 27.8 28.5 29.5 25.3 18,6 13.2
Salinity (°/oo)

Surface 0.4 0.3 0.2 0.2 0.2 0.1 0.2 0.2 0.3 0.1 0.4 0.3

Bottom 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.2 0.1 n.1 0.3 0.4
Dissolved Oxygen*

Surface 9.6 10.3 9.3 6.4 6.8 5.6 6.1 5,1 7.2 6.4 8.0 8.9

Bottom 9.4 10.s 9.6 6.3 6.7 6.3 6,1 4,9 7.3 6.2 8.2 9.0
pH

Surface ol | 7.0 7.3 6.4 6.8 6.9 6.7 6.6 7:2 6.5 7.1 7.2

Bottom 7.2 7.0 6.9 6.4 7.0 7.0 6.7 6.7 7.3 6.5 7.2 7.4
Turbidity+

Surface 36.0 37.0 32.0 32.0 15,0 7.0 19.0 21.0 26.0 18.0 33.0 57.0

Bottom 31.0 40.0 25.0 33.0 17.0 8.0 26.0 19.0 34,0 21, 49.0 74.0
Secchi disk (m) 0.3 0.3 0.5 0.5 0.7 1.0 0.5 0.5 0.6 0.8 0.3 0.3
Selids
Total Solids*

Surface 69.2 22.4 14.0 7.2 22.4 10.4 15,6 18,8 35.6 22,8 57.2 85.6

Bottom 66.0 20.0 18.8 12.4 19.6 11.6 16.4 24,0 56,8 31.6 99,2 112.8
Settleable Solids*

Surface 35.2 11.6 5.2 0.8 4.0 4,0 6.4 12,4 20.8 9,2 33.2.  18.4

Bottom 45.6 7.6 10.4 6.0 0.8 7.6 2.4 16,8 37.2 2.4 65,2 3
Nutrients
Nitrate**

Surface 104.3 177.6 210.5 105.8 244.4 141,.8 158.9 6.4 7.7 289.1 78.4  77.7

Bottom 108.0 185.1 216.3 102.6 253,9 145.3 73.8 8.6 5.2 280.4 62.7 B&,3
Nitrite®#®

Surface 4.2 2.6 1.6 5.9 7.3 2.4 5.3 4.1 0.7 1.7 1.4 2.1

Bottom 4.0 2.1 1.8 5.6 8.3 2.4 3.2 2.2 0.0 1.0 1.3 2.2
Silicate®*

Surface 688.5 302.1 224.8 16l.6 983.5 723.6 1117.0 365.3 1145.1 1355.8 491.8 -

Bottom E 217.8 211.8 147,5 1222.4 393.4  414,5 435.6 = = 463.6 =
Phosphate##

Surface 14.4 50.0 73.5 72.0 31,5 65,5 68.0 21.0 16.5 0.0 #3.5 1D

Bottom 7.2 78.0 46.5  42.0 39.0  73.0 58.5 30.0 22,5 0.0 16.5 103,0

* mg/liter

% pofliter
+ FIU - Formazin Turbidity Units
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Table 1j. (Continued).
1976

Parameter Jan, Feb, Mar, Apr. May June July Aug. Sept. Oct. Now, Dec,
Water Temp. (°C)

Surface 9.8 10.4 17.3 19.8 22,4 24,2 25,5 292 27.2 24.9 11.5 10.2

Bottom 9.9 10.2 17.0 20.1 22.4 24,4 25.3 29.2 27.1 24,9 12,2 10.5
Salinity (%/oo)

Surface 0.3 0.2 0.2 0.3 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.4

Bottom 0.1 0.2 0.1 0.1 0.1 0.2 {+ 1 3 0.2 0.2 0.1 (1P | 0.4
Dissolved Oxygen*

Surface 10.1 10.0 8.7 9.5 B.4 6.0 5.4 6.0 6.3 1T 9.2 9.6

Bottom 10.2 9.8 8.8 9.6 B.3 6,0 1 6.1 6.4 7.6 9.4 9.3
pH

Surface 7.3 7.2 7.4 T¢3 7.3 7.3 8.4 Tl 6.9 6.9 7.5 7.6

Bottom 7.3 7.4 7.4 7.8 7.5 7.4 7.9 7.4 6.9 6.9 7.3 7.6
Turbidity+

Surface 23.0 21.0 55.0 22,0 23.0 22.0 21.0 36.0 25.0 32.0 21.0 18.0

Bottom 27.0 25.0 77.0 30.0 54.0 35.0 26,0 32:0° 32.0 57,0 20.0° 1B
Secchi disk (m) 0.6 0.7 0.5 0.6 0.5 0.6 0.5 0.2 1.0 0.3 0.7 -
Solids
Total Solids*

Surface 23.6 30.4 100.4 36.4 36.0 25,2 17.2 50.0 44,0 52.8 9.2 18

Bottom 28.8 8.0 148.4 61.2 98.0 1.2 27.6 104.4 39.6 124.8 10.0 16.4
Settleable Solids *

Surface 9.6 16.0 68.8 16.0 22,6 10.4 8.0 30.8 10,8 20.0 4.4 3.6

Bottom 17.6 26.4 105.6 38.8 73.6 10,0 B.4 64.4 .0 58.8 bob, 5:2
Nutrients
Nitrate **

Surface - 112.3 167.7 112.7 53.5 83.9 70.7 176,1 122.4 76,0  129.4 131.2

Bottom = 113.3 175.0 103.2 53.8 51.9 1.7 193,2 126.4 73,2 132.9 16?:3
Nitrite **

Surface - 131 3.1 3.6 1.8 5.0 2.1 8.7 2.9 2.4 2.9 5.6

Scvion - 0.8 g %6 L 1.5 £t e Ly b s
Silicate **

Surface 583.1 758.7 786.8  344,2 414.5 154.6 238.8 281.0 660.4 491.8 491.8 B67.4

Bottom 941.4  B892.2 498.8  386.4 252.9 358,3  140.5 175.6 604,2 646.3 379.4 1095.9
Phosphate #*

Surface 17.0 18.5 20.0 0.0 3.0 91.5 2.0 25.5 24.0 164.0 43.5 1.5

Bottom 15.5 37.5 15.0 15.0 7.5 85.5 3.0 20.0 25,0 78.0 13.5 -ﬁ:ﬁ

* mg/liter
*% pgfliter
+ FTU - Formazin Turbidity Units
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Table lk. Physical and chemical characteristics of water samples collected monthly in North Santee Bay (Statien
NBO4), North Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken midbay on an alignment with the upriver tip of Cane Island.

1975

Parameter Jan. Feb. Mar. Apr, May June July Aug. Sept. Oect. Nov. Dec.
Water Temp, (°C)

Surface 12.0 10.8 115 16.0 24,4 26,0 28.2 28.8 29.4 24.4 18.5 14.9

Bottom § 4L 10.6 115 16.0 24.2 26.0 28.0 28,7 29.1 24,4 18.5 | 15.]
Salinity (°/00)

Surface 27.5 11.6 2.2 0.5 16.8 2.6 18.9 5.7 22.8  19.2 26.8 34.0

Bottom 30.8 17,4 2.2 0.5 Y5 3.5 20.6 5.7 23.1° 19.4 26.8  34.0
Dissolved Oxygen*

Surface 8.9 9.5 9.1 7.0 7.4 5.6 6.4 4,1 5.2 oA 1.3 7.4

Bottom 8.7 9.9 9.2 7.2 7.2 5.2 6.2 4.1 4.8 5.3 7.1 6.1
pH

Surface 7.8 142 7.1 6.5 6.8 6.7 6.5 7.0 6.8 6.8 7.3 7.6

Bottom 7.2 7.6 7.1 6.5 6.9 6.8 6.1 7.0 6.9 6.7 6.8 7.6
Turbidicy +

Surface 32.0 15.0 70.0 45.0 17.0 14.0 60.0 16.0 12.0 28.0 20.0 32.0

Bottom 56.0 88, 80.0 46, 32.0 14, 27.0 26.0 120.0 35.0 2B.0 &2.0
Secchi disk (m) 0.3 0.5 0.2 0.3 0.7 0.7 0.3 0.2 0.7 0.4 0.5 0.4
Solids
Total Solids *

Surface 117.2 - 153.2 3.2 54.0 20.0 192.8 38.0 = 91.2 86.8 132.8

Bottom - 392.8 179.2 37.6 62.0 60.4 196.8 51.6 307.2 122.4 88.8 189.6
Settleable Solids *

Surface - P - 78.4 - S 11.6 5.2 111.6 19.2 - 40,8 23,6 26,4

Bottom = 112,0 31.2 6.4 4.8 31,6 752 32,00 153.2 30.4 29,2 80.4
Butrients
Nitrate **

Surface 13,4 30.5 147 .4 9.9 61,4 102.6 3.5 - 18.8 170.4 26,7 21.7

Bottom 10.6 68.7 126.0 78.1 62.3 134.5 B.4 = 17.2 135.7 23.7 19.%
Nitrite %%

Surface 4.1 1.4 1.7 7.3 3.9 Bl 0.3 - 3.6 6.3 o7 1.4

Bottom 3.8 1.3 1.4 B.7 1.7 2.1 0.4 = 3.8 6.7 1.5 L,5
Silicate &%

Surface 295,1 - 260.0 252.9 7B3.8 1032.7 625.2 976.5 983.5 - 667.4 407.4

Bottom 210.8 - 386.4 168.6 646.3 1299.6 555.0 892.2 1236.4 - 646.3 323.2
Phosphate #*

Surface 19.2 38.0 130.0 57.0 72.0 0 116.0 67.5 1.5 82,5 270 25.0

Bottom 43.2 180.0 139.5 43.0 1095 177.0 159.5 102.0 2.0 124.5 28,0 17.0

* mg/liter
% pofliter

+ FIU - Formazin Turbidity Units



Table lk, (Continued).

1976

Parameter Jan, Feb. Mar, Apr. June July Aug. Oct, Now Dec
Water Temp. (°C)

Surface 7.8 9.8 21.2 19.1 25.5 26.0 26.9 24.6 10.3 12.1

Bottom 7.9 9.8 - 19.1 25.5 25.8 26.8 24.4 10.5 12.2
Salinity (°/oo)

Surface 16.9 12.0 21.7 21.8 17.6 7.1 21.5 29.4 20.4 32,4

Bottom 17.3 12.2 - 23.6 7 7.3 21.5 29.7 20,4 32.3
Dissolved Oxygen*

Surface 10.4 10.3 8.0 8.1 6.6 5.1 5.2 5 7.1 10.0 9.5

Bottom 10.2 10.3 - 7.9 6.8 4.9 4,8 S 7.0 9.8 -
pH

Surface 7.7 7.6 5.9 7.6 7.3 6.9 FATE 7.3 7.2 7.8

Bottom FiE 7.8 - 7.8 7.4 6.9 7.3 7.5 B.0 7.9
Turbidity+

Surface 20.0 24.0 70.0 6.4 27.0 22.0 11.0 20.0 15.0 16.0

Bottom jz.0 70.0 - 4.4 25.0 55. 20.0 43, 17, 16.0
Secchi disk (m) 0.3 0.3 0.3 0.7 0.5 0.3 0.7 0.5 0.3 0.5
Solids
Total Solids*

Surface 93.6 715.2 213.2 58.8 88.8 43,2 - 119.6 T6.4 B9.6

Bottom 136.4 291.6 - 207.6 92.0 105.2 - 223.6 90.4 -
Settleable Solids*

Surface 26.0 10.4 7.2 14.8 26.8 17.2 - 27.2 32.0 3.2

Bottom al.2 167.6 - 125.2 29.2 51.6 - 77.6 28.8 =
Nutrients
Nitrate**

Surface 67.3 25.2 52.2 52, 20.7 - 57.0 41.4 67.6 13.3

Bottom - 33.3 - 35.4 34.3 - 59.1 0.7 - -
Nitrite#=®

Surface 0.6 0.4 3.8 6.6 4.1 - 6.7 .1 2.0 23

Bottom - 1.0 - 3.1 5.3 - 6.7 4.3 - -
Silicate®*

Surface 1362.8 772.8 555.0 477.7 772.8 562.0 151.7 400.4 1405.0 245.9

Bottom 1299.6 829.0 - 332.2 1131.0 449.86 723.6 386.4 1145.1 224.8
Phosphate®*

Surface 13.0 18.5 3l.5 22,0 229.0 19.5 24.0 25.0 13.5 20.0

Bottom 32.0 50.5 - 36.0 13.5 18.0 27.0 25.0 49.5 28.0

* mgfliter

#% yg/liter

+ FTU - Formazin Turbidity Units
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Table 1i. Physical and chemical characteristics of water samples collected monthly at River Mile 1 (Station
§501), South Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken 0,3 mile upriver from seaward tip of Grace Island in the
main channel between Grace and Murphy Islands.

1975

Parameter Jan. Feb. Mar. Apr. May June July Aug. Sept, Oct. Nov. Dec.
Water Temp. (°C)

Surface 14,7 11,0 10.8 15.5 24,2 27.4 28.3 30.0 29.0 24.5 16.8 15.1

Bottom 14.1 10.5 10.3 15.8 23.0 27.2 28.2 30.5 28.7 24,8 16.6 15.3
Salinity (“/oe)

Surface 29.5 26.8 Tl 1.0 24,0 5.5 & 9:3 il.8 27.5 24,5 27.8

Bottom 29.8 217 1.7 10.8 27.8 8.3 31. 9.6 31.8 28.2 27.8 27.8
Dissclved Oxygen*

Surface 7.6 9.7 9.3 7.7 6.9 5.4 5.9 B 5.9 6.0 4.7 8,

Bottom B.5 9.5 9.3 7.8 1.2 B2 5.9 5.4 6.2 6.3 7.0 8.3
rH

Surface e 7.8 sl 6.1 6.9 7.0 7.5 6.7 7.2 7.1 7.6 7.6

Bottom 7.2 7.4 Tl 6.7 7.2 7.0 7.6 6.7 7.2 7.3 7.1 7.6
Turbidiey+

Surface 40,9 73.0 25.0 33.0 18.0 13,0 89.0 14.0 18.0 3i.o 7.2 19.0

Bottom 54,0 82.0 30.0 24,0 32.0 31.0 91.0 22,0 18.0 33.0 16.0 17.0
Secchi disk (m) 0.4 0.2 0.6 0.3 0.4 0.5 0.1 0.6 02 0.4 0.9 0.7
Solids
Total Solids#

Surface = 232.0 48.8 17.2 64,0 20.8 292.,0 37.6 - 122.8 62.0 2

Bottom 184.8 293.2 49.2 35.2 96.0 64,4 326.0 41,2 86.0 152.4 = -
Settleable Solids*

Surface - 51.2 14.4 2.0 9.6 2.8 109.6 12.0 - 37.2 6.4 -

Bottom 40.4 113,2 10.4 17,2 9.6 34,0 152.4 6.0 10.4 73.2 - -
Nutrients
Nitrate *#%

Surface 45.0 68.7 133.8 91.4 43,1 78.5 11.9 23,8 5.7 89.3 27, 27.9

Bottom 17.0 69.4 148.1 45.7 34,9 52.6 2.5 32.2 58,2 118.7 23.8 25.6
Nitrite #%

Surface b4 L3 1.3 5.9 0.7 3.1 1.1 3.5 2.0 9.0 2.8 2.2

Bottom 4.0 0.6 L4 8.8 5% 2 ¥ 46 2,5 10.8 2.8 1.0
Silicate **

Surface 400.5 976,4 533.9 281.0 583.1 - 231.8 = 688.4 1018.6 885.2 829.0

Bottom 323.2 541.0 562.0 716.6 4B4.7 632,2 358.3 - 484.,7 1194,2 = }09:5
Phosphate **

Surface 25.2 117.0 39.0 45.0 795 B3.5 144.5 42.0 55.5 121.0 36.0 28.0

Bottom 12.0 142,0 82.5 - 151.5 108.0 169.5 61.5 67.5 127.5% 87.0 18.0

* mg/liter

** ypg/liter
+ FIU - Formazin Turbidity Units
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Table 1%. (Continued).
1976

Parameter Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Water Temp. (°c)

Surface 9.8 10.0 17.2 17.6 20.3 26.6 27.0 27.1 25.9 21.9 11.9 9.7

Bottom 9.5 10.6 19.0 17.8 19.2 26.5 26.8 271 %2 mE 154 1155
Salinity (ofoo}

Surface 19.3 31.3 20.5 21.1 24,0 13.4 10.0 3.0 6.y 24, 21 20.8

Bottom 19.3 313 21.4 21.6 25.5 13.6 11.8 316" “21.3 24.3 21.6 21.2
Dissolved Oxygen®*

Surface 10.1 9.2 8.1 7.6 7.5 1.6 6.1 7.4 5.7 6.3 8.8 10.1

Bottom 9.9 9.3 B.1 7.4 7.2 7.4 5.4 7.4 5.9 6.4 9.2 10.4
pH

Surface 7.4 7.9 1i3 7.0 7.6 6.8 7.3 7.2 6.5 . 7.8 7.3

Bottom 7.8 8.0 7:5 ey 7.7 7.0 7:3 7.7 6.8 35 » oy 7.3
Turbidity+

Surface 14,0 25.0 11.0 5 5.2 18.0 14.0 21.0 16.0 16.0 37.0

Bottom 15.0  26.0 14.0 36 72 490 130 ;o 86 rhn B s
Secchi disk (m) 0.8 0.6 0.9 0.9 0.8 0.6 0.7 0.6 0.5 0.7 0.4 0.4
Solids
Total Solids#*

Surface 77.6 132.8 - 73.2 62.8 44,0 45.2 B4, 4 71.2 66,0 1476 128.0

Bottom 86.4 148.4 66_4 11.2 99,2 35.2 62.0 86.8 - 64.4 134.4 143.2
Settleable Solids*

Surfage 30.4 56.0 - 9.6 36.4 2.8 5.6 15.2 30,8 11.2 3

Bottom 31.2 57.6 3.2 1.2 48.4 2.4 23,6 33.6 - 21.6 lg:i fg':
Nutrients
Nitrate **

Surface 51.2 13.6 31.9 46.2 14,1 17.0 40.9 35.1 - 38.2  26.9 25,1

Bottom 55.0 7.6 38.3 433 126 8.5  49.8 139 61,0 40.6 26.7  40.1
Nitrite #*

Surface 2.0 0.0 2.1 9.4 1.7 3.6 2.9 1.7 - 1.4 2.9 0.1

Bottom 1.0 0.1 1.7 9.9 1.8 1,7 3.8 0.1 4.8 5.2 3.1 1.5
Silicate **

Surface - 161.6 463.6 1046.7 407.4 674.4 337.2 393.4 709.5 583,1 702.5 906.2

Bottom - B4.3 400.4 1018.6 407.4 Bl4.9 519.8 238.8 §88.4 68Bl.4 604.2 1236:ﬁ
Phosphate %%

Surface 15.5 22.5 13.0 0.0 0.0 100.5 0.0 15.0 30.0 21,0 36.0 1.5

Bottom 15.5 37.5 15.0 10,5 3.0 0.0 0.0 15.0 133.0 22.5 235.% 1.5

* mgf/liter

** ug/liter
+ FTU - Formazin Turbidity Units



Table 1lm, Physical and chemical characteristics of water samples collected monthly at River Mile 4 (Statien
§504), South Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken immediately seaward of intersection of South Santee
River and the Intracoastal Waterway.

1975
Parameter Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
o
Water Temp. ( C)
Surface 14,2 9.3 10.4 15, 24.2 26.8 28.0 30.4 28.4 24,3 16.4 15.1
Bottom 14,1 9.3 10.3 15.3 24,0 26.6 28.4 30.0 28.5 24,2 15.2 14.9
salinity (/o)
Surface 23.7 0.5 0.3 0.4 5. 0.2 10.1 4.6 12.1 10.8 14, 20.8
Bottom 26.0 0.4 0.3 0.2 15.1 0.4 17.3 6.5 15.3 10.8 18.7 22,2
Dissolved Oxygen *
Surface B.6 10.3 9.2 6.9 7.4 5.4 6.1 6,4 - P 5.9 8.9 8.1
Bottom 8.5 10,3 9.5 1.2 6.7 5.6 5.5 5.5 5.2 5.9 B.4 7.9
pH
Surface 710 | 7.0 6.6 6.5 7.2 5.8 6.6 6.9 Tl 6.6 7.6 7.6
Bottom 7.4 6.8 8.0 6.4 g - 6.8 6.9 6.9 7.3 6.7 TeT 6.8
Turbidity +
Surface 25.0 62.0 48.0 46.0 13,0 16.0 17.0 21.0 14.0 17.0 8.1 23.0
Bottom 38.0 64.0 64.0 46,0 11.0 27.0 21,0 39.0 21.0 17.0 12.0 34.0
Secchi disk (m) 0.5 0.2 0.2 0.3 0.7 0.6 0.6 0.4 0.6 0.7 1.k ¢ 4
Solids
Total Solids *
Surface 62.0 67.6 69.6 27. 24,8 22.4 74.4 62,0 34, 51.2 38.8 73.6
Bottom 90.8 110.0 115.2 18.8 - 41.6 92.4 91.6 57.2 52,0 68.4 135.2
Settleable Solids #
Surface 3.4 10.0 24,0 b.4 4,0 6.8 10,0 22.8 B.4 .2 9.6 25.2
Bottom 8.0 44.8 48.4 4.0 - 30,4 2,8 52.4 15.6 21.6 19.6 57.4
Nutrients
Nitrate *%
Surface 22.5 116.5 171.5 109.6 128.0 120.9 7.8 20, - - 46 .2 12.3
Bottom 21.4 133.8 150.7 86.2 36,7 133.5 11.3 15.4 22.6 63.8 312 19.5
Nitrite #*
Surface 4.8 4,2 1.4 4.5 3.6 3.5 1.3 .9 = = 4.6 1.0
Bottom 4.2 4.4 1.2 4.1 2.9 4.1 1.7 3.2 6.4 3.8 1.4 1.5
Silicate **
Surface 569.1 189.7 1159.1 147.5 2451,8 555.0 751.,7 723.6 899.2 1236.4 - 583.1
Bottom 449 .6 428.6 119.5 140.5 1011.6 632.2 962.4 800,88 1004.6 850.0 1391,0 1011.6
Phosphate #*
Surface 9.0 34,0 36,0 136.5 47.5 59.5 76,5 52:5 19.5 105.0 49.5 18.0
Bottom 10.2 70.5 84,0 0.0 54.0 74,5 67.5 91.5 60.0 46.5 B4.0 1.5
*® mg/liter

**% yg/liter

4+ FTU - Formazin Turbidity Units
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Table 1lm. (Continued).
Parameter Jan, Féb. Mar. Apr, May July Aug, Sept. oct, Nov. Dec.
Water Temp. (°C)
Surface 9.2 11.5 18.7 18.1 19.8 2947 27,2 26,4 23.9 10.3 10.0
Bottom 9.1 10.8 18.0 18.1 21.2 25.6 27.5 26.1 23.7 10.5 9.7
Salinity (°/oo)
Surface 8.1 i | 12,2 14.4 15.3 0.3 11.5 12.3 16.0 11. 8.7
Bottom 15.2 15.4 15.5 19.4 21,1 0.4 16.3 18.5 22.0 20.0 18.5
Dissolved Oxygen *
Surface 10.4 10.0 9.9 8.0 8.9 4,3 4.8 5.7 6.7 9.3 10
Bottom 10.2 9.6 9.4 7.0 8.0 4.5 4.9 5.3 5.9 9.3 10.
pH
Surface 7.5 7.2 7.6 6.5 7.9 7.2 7.1 6.5 72 7.3 7.3
Bottom 1.6 7.7 7.5 7.7 T 7.3 | 6.7 7.4 7.7 7.6
Turbidity +
Surface 9.0 26.0 14.0 7.5 14.0 45,0 18.0 13.0 13.0 14.0 14.0
Bottom 12.0 16.0 17.0 6.7 16.0 47,0 24.0 15,0 19,0 31.0 32.0
Secchi disk (m) 0.8 0.4 0.8 0.8 0.5 0.6 0.3 0.6 0.6 0.8 0.6
Solids
Total Solids *
Surface - 54, - 58.4 92.0 61,6 50,0 48.8 49,2 35.2 -
Bottom 66.4 34.8 46.0 68.8 102.0 92,8 77.6 74.8 76.0 71.6 118.8
Settleable Solids #
Surface - 26.4 - 3.6 42.8 34.8 3.6 1.6 13.6 i -
Bottom 13.6 8.0 0.0 26.4 272 63.6 22.0 6.4 20.4 4.8 17.6
Hutrients
Nitrate %%
Surface 64.3 47.2 40. 36.1 29,4 - 103.6 63.1 51.8 = 114.9
Bottom 65.4 49,7 53.4 35.6 13.0 - 100.7 - 53,9 517 42.6
Nitrite A%
Surface 2.5 0.8 1.8 8.7 1.8 - Tk 4,5 2.4 - ) L |
Bottom 2.2 1.4 2.1 7.8 1.0 - 10.6 - 3.1 3.2 0.4
Silicate *#*
Surface - 765.7 519.8 1018.6 463.6 147.5 477.7 611.2 ‘470.7 (997.6 94l.4
Bottom - 723.6 540.9 98.4 505.8 175.6 632.2 793.8 s505.8 1215.3 1215.3
Phosphate **
Surface 25.0 94,5 13.0 0.0 0.0 0.0 11.5 7.5 25.5 12.0 238.0 7.5
Bottom 25.0 B84.0 13,0 12.0 4.5 0.0 155 28.0 36.0 16.5 46.5 15.0

* mg/liter
#% yglliter

+ FTU - Formazin Turbidity Units



Table 1ln. Physical and chemical characteristics of water samples collected monthly at River Mile 7 (Station
§507), South Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken in the channel at the upriver tip of the small, unnamed
marsh island one mile upriver of Santee Gun Club dock,

B3

Parameter Jan, Feb. Mar, Apr, May Juuiﬂ5 July Aug. Sept. Oct, Nowv. Dec.
i Ta?P' o) 15.0 8.6 11,5 15 24,4

bt 152 8,2 WY 53 s e ane- s my Ly NA i
Salinity (cfoc) g il 4

b iR~ e R R R B B
Dissolved Oxygen# :

rby B itmi o ad - sal WY ah gy B cem eSS
pi

ey B I B R S
Turbidicy +

it e (o Rl G S0 R R IR
Secchi disk (m) 0.2 0.2 0.5 0.4 0.4 0.6 “ 0.4 0.6 0,5 0.8 0.5
Solids
Total Solids*

oy S - e R T LR
Settleable Solids %

sy - el LR e are ain RN NS sl LKL e
Nutrients
Nitrate *#

Bia w2 s s owEoae s B B o = Ba aa
Nitrite %=

Surface 6.9 20.3 1.7 2.8 2.3 2,9 1,0 1.4 3.1 - 0.8 1.0

Bottom 7.5 4.2 16 - 48 33 ax Caly 1.4 % : 1.5 i
Silicate #*%

Surface 702.5  252.7 126,5 133.5 990.5 435,6 927,3 702.5 50,0 569.0 - -

Bottom 1201.7  569.1 140.5 189.7 751.7 231.8 948.4 1081.8 - 505.8 1369.9 -
Phosphate #*

orsin R AP PO R A SR L L R S
* mg/liter

** pgfliter

+ FTU - Formazin Turbidity Units
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Table 1n. (Continued)
1976

Parameter Jan. Feb. Mar, Apr. May June July Aug. Sept, Oct. Nowv. Dec.
Water Temp. (°C)

Surface 9.2 9.8 18.3 18.8 20.9 25.9 26,2 28,0 27.0 23.8 11.8 9.7

Bottom 9.2 9.9 18.1 18.4 19.8 25.5 26,2 2.7 25.8 23.2 1.6 . B
Salinity (%/oc)

Surface 3.2 0.8 3.8 N 7.2 1.6 0.4 9.6 &4.6 6.1 3.1 1.7

Bottom 3.4 2.9 5.9 10,5 1.5 1.8 0.3 10.5 5.4 8.0 5.3 2.8
Dissolved Oxygen *

Surface 10.4 9.5 12.0 10.5 B.7 5.4 5.3 5.7 6.6 7.8 9.4 9.5

Bottom 10.2 9.7 11.0 8.0 7.1 4.8 4,8 5.8 5.0 6.3 9.4 9.5
pH

Surface 5.3 7:2 7.6 6.7 7.9 - 6.9 6.9 6.8 Tk 7.5 7.4

Bottom 1.3 T | 7.6 6.9 ] 6.4 7.0 7.1 6.9 o3 7.4 7.3
Turbidicy +

Surface 21.0 37.0 35.0 8.4 L 3. | 41.0 07.0 26,0 18.0 13.0 29.0 24.0

Bottom 30.0 47.0 92.0 27.0 27.0 68.0 47,0 36.0 28. 25.0 85.0 42,0
Secchi disk (m) 0.6 0.3 0.4 0.7 0.5 0.3 0.4 0,5 0.5 0.6 0.3 0.3
Solids
Total Solids *

Surface 35.6 66.8 2.4 30.8 - 52.4 99.6 65:2 - - 36.0 30.8

Bottom 47.2 B80.8 156.8 1.2 - 10l.6 112,0 107.6 53.2 60.4 189.2 69,2
Settleable Solids *

Surface 15.2 16.0 33.2 2.8 - 8,2 50.8 23.6 - - 2.0 4.0

Bottom 12.4 28.4 68.4 27.6 - 23.6 56.8 65,2 1.2 21.2 88.0 20.0
Nutrients
Nitrate %%

Surface 45.6 51:5 16.6 - 9.7 32, 57.4 83.3 52.0 35 77.6 51,1

Bottom 54.6 41.7 5.9 9.4 8.0 14,0 44,2 66,9 49.3 <3 - 40,1
Nitrite %

Surface 0.6 1.0 0.6 - 2.9 3.6 i | 1.0 2.2 2.4 Sed 1.1

Bottom 0.7 0.7 0.4 3.9 3.6 2,1 2.0 5.9 1.8 2.0 = 1.%
Silicate &%

Surface - 702.5 91.3 252.9 477,7 646,3 203.7 505.8 54B8,0 B43.0 337.2 498.8

Bottom - 632.2 168.6 491.8 498B.8 379.4 295.0 576.0 463.6 533.9 449.6 540.9
Phosphate **

Surface 66.5 66.5 31.5 0.0 0.0 18.0 0.0 10,5 7.0 19.0 75.0 4.5

Bottom 44.5 39.0 22.5 1.5 0.0 132.0 0.0 18.0 24.0 28,0 49.5 0.0

* mgfliter
% yofliter
+ FTU - Formazin Turbidity Units
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Table lo. Physical and chemical characteristics of water samples collected monthly at River Mile 11 (Station
§S11), South Santee River estuary, South Carolina, during the two annual cycles from January, 1975
through December, 1976. Samples were taken in the main river channel off the mouth of Hampton Creek.

1975

Parameter Jan. Feb, Mar, Apr. May June July Aug. Sept. Oect. Nov. Dec.
Water Temp. (°C)

Surface 14.1 9.7 11.7 15.4 +3 25.7 27.4 298 29.3 25,1 16. 13.9

Bottom 14.1 9.7 11.9 & 24.5 25.7 27.5 29.8 29.2 24,8 16.0 13.9
Salinity (°/foo)

Surface 1.0 0.2 0.4 0.2 0.1 0, 0.6 0.1 0.1 0.1 0.2 1.7

Bottom 0.9 0.3 0.2 0.2 0.1 0.2 0.7 0.1 0.1 0.1 0.2 1.8
Dissolved Oxygen*

Surface 8.4 10.2 9.5 7.2 6.6 6.0 5.8 5.2 5.6 6.1 8.0 9.4

Bottom 8.6 9.9 9:5 6,8 6.8 5.9 5.8 5.2 7.4 6.2 7.6 10.4&
pH

Surface - 6.9 6.9 7.3 7.2 7.0 - 5.4 7.2 6.6 7.2 11

Bottom - 6.8 6.9 7.6 7.3 6.9 = 5.9 Tl 6.6 el 7.0
Turbidity +

Surface - 40.0 21.0 38.0 24,0 10.0 20.0 20.0 18,0 18,0 27.0 23.0

Bottom 54.0 40.0 20.0 38.0 23,0 14,1 25.0 19.0 27.0 27.0 24.0 50.0
Secchi disk (m) 0.2 0.2 0.6 0.5 0.4 0.7 0.5 0,5 0.8 0.7 0.4 0.4
Solids
Total Solids *

Surface 70.4 23.6 - 15.2 22.8 10,4 43,2 18.0 - 24.4 33.2 37.2

Bottom 122.0 22.0 13.6 12.0 34,6 14.8 178.0 20.4 35.6 43.6 43.6 78.4
Settleable Solids *

Surface 20.0 12,0 - B.4 0.8 5.6 9.6 10.4 - 13.6 18.4 18.0

Bottom 10.4 T2 6.4 Z.8 12.8 B.0 11.8 9.6 18.0 26.0 20.8 40.8
Nutrients
Nitrate #*#

Surface 45,4 153.7 197.1 111.0 148.8 173.3 44,8 136.8 129.8 217.4 74.9 43.9

Bottom 51.5 156.5 197,3 1100 179.6 117.9 4h, 8 - 4.5 214.5 91,7 42.4
Nitrite %%

Surface 5.4 2.0 1.0 3.8 3.8 2.1 2.4 6.0 1.1 1.0 kT 1.3

Bottom 6.3 2.7 1.2 5.2 4,5 1.8 2.8 = 0.7 0.4 2.1 1.4
Silicate %%

Surface 1067 .8 449.6 175.7 175.6 562,0 639.3 639.3 = - 1278.6 -

Bottom 1138.1 449.6 98.4 252.9 660.4 4584,7 667.4 = - 800.8 1088.9
Phosphate ##

Surface 38.4 39.0 37.5 34.5 48,0 69.0 43.5 43.5 0.0 0.0 42,0 13.0

Bottom 4,2 50.0 22.5 39.0 55.5 88.5 36.0 58.5 9.0 0.0 43.5 36.5

* mgfliter
*% ug/liter
+ FIU - Formazin Turbidity Units
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Table lo. (Continued).

1976

Parameter Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct., Rov. Dec.
Water Temp. (°c)

Surface 9.4 9.3 17.2 19.1 19.9 25.2 24.3 28.1 25.7 24 11.0 10,

Bottom 9.4 9.2 17.0 9.1 19.7 25.1 24.3 28.2 25.8 24,0 11.8
Salinity (°/o0)

Surface 0.2 0.1 0.1 0.3 0.6 0.2 0.1 0.4 1.3 L2 0.2 0.4

Bottom 0.1 0.1 0.1 0.1 0.6 0.2 0.1 0.4 1.4 1.4 0.1 0.4
Dissolved Oxygen*

Surface 9.9 9.6 8.8 9.7 9.6 5.0 4.6 7.4 5.9 6.6 93 9.2

Bottom 9.9 9.1 8.7 10.2 9.9 5.0 4.8 7.4 5.9 8.3 2.3 9,2
pH

Surface 7.3 7.1 T3 6.8 7.6 6.8 740 7.5 6.9 - 1.2 y AL

Bottonm 7.3 7.2 7.3 6.8 Tad 6.5 7.0 7.4 7.1 - 7.3 7.1
Turbidity +

Surface 21.0 23.0 28.0 28.0 53.0 36,0 22,0 38.0 41,0 1,0 26.0 17.0

Bottom 21.0 7.0 33.0 42,0 63.0 37.0 17.0 57.0 57.0 28.0 27.0 21.0
Secchi disk (m) 0.4 03 0.4 0.6 0.3 0.4 0.3 0.2 0.4 0.4 0.3 0.5
Solids
Total Solids #*

Surface 28.0 25.6 42.8 54.0 86.0 51.2 20.8 72.0 68.4 55.6 11.6 16.8

Bottom 9.2 31.2 46.0 62.0 138.4 69.6 22.8 98.8 104.4 74.0 18.0 23.2
Settleable Solids *

Surface 18.8 16.8 29.2 29,6 54.0 23.2 12.4 23.2 32.8 26.8 4.4 4,8

Bottom 23,6 23.6 22.4 30.0 102.8 41.6 12.0 56.8 65.6 36.4 7.6 10.4
Hutrients
Nitrate #*

Surface 61.0 6l.6 186.2 30.8 14,0 51.6 53.3 99.0 - 69.7 146.3 106.3

Bottom 57.7 6l.6 - 4.0 B.5 59.8 41.9 95.5 - 69.0 146.6 92.4
Nitrite #%

Surface 1.0 1.4 2.4 7.0 2.4 3.4 1.3 5.3 = 2.1 £ 0.8

Bottom 0.4 0.7 3.4 1.7 3.2 1.5 5.3 - 7 | - 1.8
Silicate #*

Surface - B64. 1 84.3 1250.4 526.9% 526.9 154.6 393.4 562.0 526.9 470.7 295,0

Bottom - 512.8 91.3 709.5 267.0 31&.1 77.3 365.3 449.6 281.0 358.3 210.8
Phosphate ##%

Surface 3.5 15.5 16.5 12.0 9.0 227.5 4.5 10.5 27.0 1.5 155 0.0

Bottom 17.0 18.5 21.5 6.0 1.5 28.5 9.0 9.0 22.5 4.5 28,5 0.0

* mgfliter
% pgfliter
+ FTU - Formazin Turbidity Units



APPENDIX 2

An appendix of physical and chemical values
resulting from analyses of individual water samples
surface and bottom, collected quarterly (i.e. sea-
sonally at Extensive Phase stations) over the three
annual cycles from January, 1975 through December,
1977 at Station J002, vicinity of Hog Island in
Charleston Harbor-Cooper River estuary and over the
annual cycle from January through December, 1977 at
Stations NS04 and SS04 (while part of the quarterly
Extensive Phase), Estuary Mile 4, North and South
Santee Rivers, South Carolina, respectively.

Individual hydrographic values for an additional
15 stations monitored monthly (Intensive Phase
stations) over several annual cycles in these same
estuaries are reported in Appendix 1.

Individual hydrographic values for several ad-
ditional 25-hr stations occupied quarterly over
several annual cycles in the Charleston Harbor-

Cooper River and North and South Santee River estuaries,
South Carolina, are reported in Appendix 3.
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Table 2a. Physical and chemical characteristics of water samples collected quarterly at

Extensive Phase Station J002, vicinity of Hog Island in Charleston Harbor, South
Carolina, during the three annual cycles from January, 1975 through December, 1977.

1975
Parameter
Jan Apr. Aug. Oct.

Water Temp. (°C)

Surface 111 16.2 28.0 23.9

Bottom 11.7 16.1 28.4 24.6
Salinity (°/oo0)

Surface 20.1 17.7 15.0 19.3

Bottom Z21.6 18.4 20.9 24.4
Dissolved Oxygen *

Surface 9.2 8.5 4.8 7.3

Bottom 8.8 8.4 4.8 5.9
Nitrate %%

Surface 48.0 55.6 36.1 15.4

Bottom 19.8 88.3 23.1 9.4
Nitrite #*#*

Surface 1.7 1.8 33.9 7.7

Bottom 0.5 2.4 21.6 8.1
Silicate **

Surface 864.1 540.9 - 33130

Bottom 393.4 625,2 - 1194.2
Phosphate **

Surface 0.0 68.5 67.5 0.0

Bottom 8.0 54.0 94.5 66.0
pH

Surface 7.2 7.3 7.1 7.9

Bottom 159 7.8 T2 -
Turbidity +

Surface 5.4 14.0 6.6 4.0

Bottom 8.4 21.0 22.0 12.0
Total Solids

Surface 47.6 47.2 33.6 -

Bottom 64,4 63.6 82.4 89.6
Settleable Solids *

Surface 2.4 26.4 7.2 =

Bottom 1.2 25.2 25.2 22.0
Secchi disc (m) 1.6 0.2 0.9 1.8

* mg/liter
** pp/liter

+ FTU - Formazin Turbidity Units
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Table 2a. (Continued).

1976
Parameter
Jan. Apr. Aug. Oct.
Water Temp. (°C)
Surface 10.8 17.8 29.0 24.7
Bottom 11.8 17.0 28,9 24.6
Salinity (°/oo)
Surface 17.8 16.7 24,7 23.8
Bottom 29,2 22.0 31.5 27.2
Dissolved Oxygen *
Surfacw 10.0 7.8 6.1 7.2
Bottom 9.3 7.5 6.1 6.9
Nitrate #*%*
Surface 21.7 49.8 24.1 30.3
Bottom 9.7 36.5 25.3 34.8
Nitrite **
Surface 0.3 3.8 16.9 16.9
Bottom 0.1 3.4 0.3 11.6
Silicate #**
Surface 491.8 548.0 323.2 421.5
Bottom 337.2 449.6 309.1 274.0
Phosphate #*%
Surface 20.0 28.5 24,0 28.5
Bottom 21.5 39.0 49.5 19.5
pH
Surface 8.1 7.8 7.6 7.4
Bot tom 8.1 7.9 7.8 6.9
Turbidity +
Surface 5.3 4.7 8.9 8.0
Bottom 33.0 5.6 20.0 17.0
Total Solids *
Surface - - 81.2 97.6
Bottom 108.4 - 129.6 129.
Settleable Solids *
Surface = = 18.4 37.2
Bottom 19.6 = 42.0 69.6
Secchi disc (m) 1.1 121 0.8 0.9

* mg/liter
*% pyg/liter
+ FTU - Formazin Turbidity Units
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Table 2a. (Continued).

1977
Parameter
Jan. Apr. Aug. Oet.
Water Temp. (°C)
Surface 7.6 21.2 31.2 23.9
Bottom 7.6 20.0 34.0 24.1
Salinity (°/oo)
Surface 16.6 13.0 24,5 22.5
Bottom 24.3 20.1 26.6 26.2
Dissolved Oxygen *
Surface 10.7 7.6 6.8 7.2
Bottom 10.3 7.6 5.4 5.8
Nitrate *%
Surface 5 39.2 2.9 =
Bottom i 43.3 2.4 i
Nitrite *%
Surface - 1.0 0.3 =
Bottom - 1:5 0.8 3
Silicate **%
Surface 850.0 182.6 330.2 435.6
Bottom 463.6 224.8 224.8 330.2
Phosphate **
Surface 10.5 15.0 11.0 47.0
Bottom 33.0 16.5 49.0 7.5
pH
Surface 7.0 7.3 6.2 7.7
Bottom 6.9 7k 6.4 7.3
Turbidity +
Surface 5.6 7.4 Tk 3.6
Bottom 17.0 6.1 11.0 13.0
Total Solids *
Surface 38.8 42.0 x 68.8
Bottom 103.6 67.2 71.6 112.0
Settleable Solids *
Surface 1.2 10.8 - 24,0
Bottom 0.8 12.0 17.2 36.4
Secchi disc (m) 1.0 0.8 0.9 1.5
* mg/liter

*% yg/liter
4+ FTU - Formazin Turbidity Units




Table 2b. Physical and chemical characteristics of water samples collected quarterly at Station
NSO4 (while it was part of the Extensive Phase), Estuary Mile 4, North Santee River
estuary, South Carolina, during the annual cycle from January through December, 1977.

1977
Parameter
Jan. Apr. Aug. Oct.

Water Temp. (°C)

Surface 6.0 20.4 29.4 24.3

Bottom 6.0 20.3 29.0 24.2
Salinity (°/oo)

Surface 0:1 0.2 11.8 24.0

Bottom 0.2 0.3 i1.8 23.7
Dissolved Oxygen *

Surface 10.8 8.6 5.2 6.9

Bottom 10.7 8.8 .3 6.5
Nitrate **

Surface 53.6 158.8 16.7 -

Bottom 65.5 158.9 23.4 B
Nitrite **

Surface 1.4 1.8 4.3 =

Bottom 0.7 LaT 5.6 =
Silicate #*%*

Surface 161.6 126.4 428.5 1405.0

Bottom 133.5 126.4 618.2 1405.0
Phosphate #*%

Surface TS 26.5 142.5 32.0

Bottom 5.0 28.5 49.0 37.5
pH

Surface 7 Tl 7 ) 1.3

Bottom 1.6 T:l 7.4 1.5
Turbidity +

Surface 17.0 37.0 11.0 25.0

Bottom 22.0 38.0 11.0 38.0
Total Solids *

Surface 7.6 43.6 = 104.8

Bottom - 44 .8 = 157.6
Settleable Solids *

Surface 0.4 26.8 = 34.0

Bottom = 29.6 - 57.6
Secchi disc (m) 0.6 0.2 0.6 0.3

* mg/liter
**% pg/liter
+ FTU - Formazin Turbidity Units



Table 2c. Physical and chemical characteristics of water samples collected quarterly at Station
S504 (while it was part of the Extensive Phase), Estuary Mile 4, South Santee River
estuary, South Carolina, during the annual cycle from January through December, 1977.

1977
Parameter
Jan. Apr. Aug. Oct.
Water Temp. (°C)
Surface 6.2 21.5 28.8 24.2
Bottom 6.4 21.4 29.6 24,2
Salinity (°/oo)
Surface 0.2 0.4 19.0 23.9
Bottom 0.2 0.4 22.3 24.4
Dissolved Oxygen *
Surface 317 8.4 5.4 7.0
Bottom 10.8 8.5 LT 6.3
Nitrate *%
Surface 53.6 150.5 18.1 -
Bottom 56.4 141.0 30.4 40.0
Nitrite *%
Surface 2.4 2.8 3.9 -
Bottom 1.0 2.2 6.4 19.2
Silicate **
Surface 182.6 203.7 646.3 1405.0
Bottom 140.5 267.0 1222.4 1131.0
Phosphate **
Surface 105 19.5 66.0 25.5
Bottom 9.0 2100 43.0 22.5
pH
Surface 7.4 7.3 7.5 Tl
Bottom 72 7.3 7.6 7.2
Turbidity +
Surface 24.0 63.0 9.0 21.0
Bottom 27.0 69.0 14.0 22.0
Total Solids *
Surface 21.2 104.4 L 94.8
Bottom 22.0 107.2 - 83.6
Settleable Solids *
Surface 6.0 70.8 - 38.8
Bottom 10.0 74.0 = 4.0
Secchi disc (m) 0.4 0.1 0.5 0.4
* mg/liter

**% pgfliter
+ FTU - Formazin Turbidity Units
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APPENDIX 3

An appendix of physical and chemical values
resulting from analyses of individual water samples,
surface and bottom, collected on consecutive tide
stages over 25-hr cycles quarterly (i.e. seasonally)
at Estuary Mile 3 (Twenty-five Hr Station J251), Ft.
Johnson, Charleston Harbor-Cooper River estuary, South
Carolina during the five annual cycles from January
1972 through December 1977; and at Estuary Mile 4,
(Twenty-five Hr Stations N254 and S254) on both the
North and South branches of the Santee River estuary,
South Carolina during the two annual cycles from
January, 1975 through December,1976.

Individual hydrographic values for an additional
15 stations monitored monthly (Intensive Phase
stations) over several annual cycles in these same
estuaries are reported in Appendix 1.

Individual hydrographic values for several
additional stations monitored quarterly (Extensive
Phase stations) in the Charleston Harbor-Cooper River
and North and South Santee River estuaries, South
Carolina are reported in Appendix 2.




Appendix Table 3a.

Physical and chemical characteristics of water samples collected through
consecutive tide stages over 25-hr cycles quarterly (i.e. seasonally) at
Estuary Mile 3 (Station J251), Ft. Johnson, Charleston Harbor-Cooper River
estuary, South Carolina. This 25-hr A station was occupied during the five
annual cycles from January, 1973 through December, 1977.

SPRING:
1-2 May 1973
Parameter +
Time: 0654 1000 1600 2200 0400 0900

Water Temp. (°C)

Surface 19.2 19.8 20.6 19.5 19.5 20.0

Bottom 19.4 19.7 19.6 19.5 19.4 19.9
Salinity (°/oo)

Surface 2.7 14.9 11.9 15 10,7 14,6

Bottom 23.7 22.3 8.3 27.2 12,7 24.5
Dissolved Oxygen *

Surface Tl T2 7.6 7.4 6.9 6.9

Bottom T3 7.0 6.5 7.5 6.8 7.4
Nitrate *%*

Surface 32.6 573 76.8 51.6 53.9 38.4

Bottom 37.9 29.8 46.5 7 s | 9 16.8
Nitrite #%

Surface Xk 2.5 1.3 2.0 2.0 135

Bottom 2.0 1.4 4.1 1.8 2.8 1.4
Silicate #*

Surface 709.5 948 .4 1025,7 871.1 804.4 681.4

Bottom 730.6 670.9 871.1 3513 1405.0 358.3
Phosphate **

Surface 6.0 14.4 6.0 11.% 5.4 9.0

Bottom 7.8 13.2 10.8 15.0 9.9 7.8
pH

Surface 8.0 7.8 7.9 7.8 7.8 7 L

Bottom 8.0 7.9 7.9 8.1 7.8 8.0
Turbidity +

Surface 9.4 4.4 10, 5.3 7.3 7.0

Bottom 15.0 32.0 235 33.0 14.0 21.0
Total Solids

Surface 16.8 9.2 11.4 4.4 6.0 11.4

Bottom 25.8 54.4 69,2 53.4 21.6 33.4
Settleable Solids *

Surface 10.4 2.0 5.8 0.8 0.4 3.8

Bottom 13.0 26.0 39.6 39.8 8.8 12.6
Secchi disc (m) 1.3 0.9 0.9 et e 1.0

* mg/liter
*#% pg/liter

+ FTU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.
tTimes of sampling based on 24-hr system. Respective tide stages for these times were: (left
to right): late flood (0654 hr), maximum ebb (1000 hr), maximum flood (1600 hr), maximum ebb
(2200 hr), maximum flood (0400 hr) and maximum ebb (0900 hr).



Appendix Table 3a.

(Continued). Twenty-five hr station J251, Ft. Johnson, August, 1973.

SUMMER :
2-3 August 1973
Parameter %
Time: pg30 0930 1530 2030 0630

Water Temp. (°C)

Surface 29.0 29.1 29.8 29.3 29.8

Bottom 28.0 28.8 29.3 29.1 28.7
salinity (°foo)

Surface 11 15.5 16.3 14.1 11.

Bottom 11.8 21.8 23.7 20.3 15.
Dissolved Oxygen *

Surface 4.3 4.8 5.7 5.3 5.5

Bottom 4.5 4.9 4.8 4.9 5.4
Nitrate *%

Surface 47.9 43.8 145.0 42.1 50.1

Bottom 61.3 47.7 35.2 6 62.
Nitrite **

Surface 10.2 13.3 1.3 8.7 3.8

Bottom 7.7 11.5 12.7 11.9 4.8
Silicate **

Surface 1222.4 1405.0 1025.7 1405.0 435.6

Bottom 885.2 1405.0 182757 = 702.5
Phosphate #**

Surface 22.8 23.4 31.2 15.6 8.4

Bottom 18.6 31.2 120.0 25.8 18.0
pH

Surface 7.0 7.6 7.9 7.4 8.0

Bottom 7.7 7.7 7ol 7.6 7.8
Turbidity +

Surface 5,2 4.6 12.0 4.7 4.3

Bottom 5.5 23.0 20.0 18.0 14.0
Total Solids

Surface 6 14,8 26.2 15.2 14.4

Bottom 13.0 73.0 43.0 44.6 36.6
Settleable Solids *

Surface 4,2 1.0 6.6 1.8 3.2

Bottom 1.6 40.8 13.8 13.2 16.0
Secchi disc (m) 1.1 1.2 0.7 + ++

* mg/liter
k% ng/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.
-hr system. Respective tide stages for these times were (left to
maximum ebb (1530 hr), maximum flood

+Times of sampling based on 24
right): early flood (0630 hr), maximum flood (0930 hr),

(2030 hr), late ebb (0230 hr) and early flood (0630 hr).



Appendix Table 3a.

(Continued). Twenty-five hr Station J251, Ft. Johnson, November, 1973.

FALL:
1-2 November 1973

FAERGSECT 0630 + 0830 1530 2130 0330 0630
Water Temp. °c)

Surface 18.6 = - - - =

Bottom 18.6 - - = i -
salinity (°/oo)

Surface 21.5 21.4 23. 21.9 21.4 21.8

Bottom 215 2B.5 29.3 29,3 28.4 24.7
Dissolved Oxygen *

Surface 8.1 7.2 8.8 7.6 7 % §

Bottom b 7.2 y b T2 Tl
Nitrate **

Surface - - - = =) i

Bottom 6.9 = - — = =
Nitrite *%

Surface = - - = = ol

Bottom 5.7 = - - = =
Silicate **

Surface 569.0 393.4 653.3 231.8 449.6 -

Bottom 941.4 400.4 519.9 8B5.2 252.9 695.5
Phosphate **

Surface 24,6 12.0 22, 3.6 9.0 12.6

Bottom 27.0 19.8 27.0 14.4 19.2 30.0

pH

Surface 6.5 6.2 6.5 6.7 6.4 6.7

Bottom 6.6 6.2 6.5 6.1 6.3 6.7
Turbidity +

Surface 4.3 3.6 3.0 10.0 9.5 3.4

Bottom 5.9 - 30.0 9.0 41.0 5.0
Total Solids *

Surface - 42.0 B 64.1 - -

Bottom 47.6 70.0 102.8 - 149.6 53,2
Settleable Solids *

Surface - 0.4 - 28.9 = 5

Bottom 9.2 21.6 34.4 - 56.4 12.8
Secchi disc (m) T3 1.3 ++ ++ ++ 1.4

* mg/liter
#*% yp/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.
+Times of sampling based on 24-hr system. Respective tide stages for these times were (left to
right): early flood (0630 hr), maximum flood (0830 hr), maximum ebb (1530 hr), maximum flood
(2130 hr), maximum ebb (0330 hr), and late ebb (0630 hr).



97

Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft, Johnson, February, 1974.

WINTER:
11-12 February 1974
Parameter
Time: 0642% 0830 1430 2030 0330 0630

Water Temp. (°c)

Surface 13.8 3.7 14.4 13.6 16.0 13.0

Bottom 13.2 14.2 14.2 13.7 14.2 13:1
Salinity (%/oo)

Surface Tl 9.3 12.3 8.1 2.1 1.5

Bottom 7.7 17.1 19.0 17-3 26.4 10.5
Dissolved Oxygen *

Surface 8.4 8.5 8.5 8.4 e 8.5

Bottom 8.6 7.9 7.9 8.1 7.8 8.2
Nitrate #*%

Surface - > - = - -

Bot tom - - - - - ~
Nitrite *=*

Surface = = - - - -

Bottom - - - - = -
Silicate #*

Surface 1960.0 2311.3 2551.0 1601.8 871.1 28.1

Bottom 2205.8 1180.2 864.1 1643.9 - 2170.8
Phosphate *%*

Surface 13.2 26.4 43.2 27.6 32.4 22.8

Bottom 20.4 36.0 24.6 27.6 - 27.6
pH

Surface 6.7 7.5 8.0 8.1 8.1 8.0

Bottom TielS 7.9 8.1 8.1 8.0 8.0
Turbidity +

Surface 7.4 7.2 8.0 6.0 6.0 6.0

Bottom 9.4 1.4 10.0 9.0 19.0 8.0
Total Solids *

Surface 23.2 27.6 - 24,4 F.2 18.4

Bottom 28.4 74.0 - 100.8 164.4 29.6
Settleable Solids *

Surface 2.4 4.4 - 0.8 9.6 3.2

Bottom 4.0 30.4 - 44.4 92.8 6.8
Secchi disc (m) 0.7 1.0 1.0 + ++ et

* mg/liter

** pg/liter

+ FTU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.

tTimes of sampling based on 24-hr system. Respective tide stages for these times were (left to

right): early flood (0642 hr), maximum flood (0830 hr), maximum ebb (1430 hr), maximum flood
(2030 hr), late ebb (0330 hr) and early flood (0630 hr).




Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johmnson, May, 1974.

SPRING:
13-14 May 1974
Parameter
Time: 1500 + 2200 0400 1000
Water Temp. (°C)
Surface 233 22.9 23.2 23.8
Bottom 23.3 22.8 23.0 23.6
Salinity (°/o0)
Surface 137 12.7 13.7 12.4
Bottom 28.7 28.5 20.1 23.1
Dissolved Oxygen *
Surface 7.5 7.2 740 6.8
Bottom 6.5 6.1 6.7 5.8
Nitrate %%
Surface 16.8 19.0 16.9 17.0
Bottom 17.7 2.2 13.4 5.4
Nitrite **
Surface 3.5 3.4 3.4 4.0
Bottom 3.3 2.0 2.0 3.7
Silicate **
Surface 1327.7 1341.8 1327.7 1229.4
Bottom 555.0 555.0 948.4 779.8
Phosphate **%
Surface 13.2 13.2 18.0 18.0
Bottom 19.2 254.0 33.6 30.0
pH
Surface 7.0 ek 6.8 Tod
Bottom 6.6 i 6.9 o
Turbidity +
Surface 7.0 6.0 12.0 6.0
Bottom - 15.0 9.0 11.0
Total Solids *
Surface 27.6 20.8 -~ -
Bottom 65.2 = 6l1.2 =
Settleable Solids *
Surface 6.8 0.8 - -
Bottom b.b - 1.6 =
Secchi disc (m) : ++ ++ 1.7
* mg/liter

%% yg/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.

+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left to
right): maximum ebb (1500 hr), maximum flood (2200 hr), maximum ebb (0400 hr), and maximum
flood (1000 hr).



Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, July, 1974.

SUMMER :

1-2 July 1974

Parameter

0300

Water Temp. (°C)
Surface
Bottom

Salinity (°/o0)
Surface
Bottom

Dissolved Oxygen *
Surface
Bottom

Nitrate #*
Surface
Bottom

Nitrite **%
Surface
Bottom

Silicate *=*
Surface
Bottom

Phosphate %%
Surface
Bottom

pH
Surface
Bottom

Turbidity +
Surface
Bottom

Total Soldids
Surface
Bottom

Settleable Solids #*
Surface
Bottom

Secchi disc (m)

* mg/liter
** pg/liter
+ FTU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.
t Times of sampling based on 24-hr system. Respective tide stages for these times were (left to
right): maximum flood (1500 hr), maximum ebb (2100 hr), maximum flood (0300 hr), maximum ebb
(0900 hr), and maximum flood (1530 hr).




Appendix Table 3a.

(Continued). Twenty-five hr Statiom J251, Ft. Johnson, November, 1974.

FALL:
4=5 November 1974
Parameter
Time: 0700 + 1330 1930 0224 0712

Water Temp. (°C)

Surface 20.3 21.3 20.4 21.2 20.3

Bottom 20.5 20.9 21.0 20.9 21.5
Salinity (°/oo)

Surface 22. 26.2 22.5 23.7 19.6

Bottom 27.6 30.1 24.6 27.8 22.5
Dissolved Oxygen *

Surface 5.8 6.9 6.2 6.1 6.1

Bottom 6.0 6.5 6.1 6.3 6.1
Nitrate *#

Surface 38.9 26.7 26.8 26. 28.1

Bottom 28.7 19.8 26.1 22.9 25.3
Nitrite **

Surface 4.5 4.8 2.6 2.6 2.0

Bottom 4.2 2.6 2.6 2.3 2.0
Silicate **

Surface 836.0 723.6 850.0 892.2 1145.1

Bottom 32.2 498.8 821.9 6533 878.1
Phosphate #**%

Surface 33.0 100.0 35.0 103.0 35.0

Bottom 155.0 85.0 65.0 67.0 61.0
pH

Surface 7.3 Tos il Tad ¥ 1.5

Bottom 7.8 79 7.8 Tl Foa D
Turbidity +

Surface 5.9 10.0 5.0 5.0 4.0

Bottom 4.6 12.0 22.0 12.0 6.0
Total Solids *

Surface 109.2 65.2 50.4 48.4 45.2

Bottom 200.8 130.0 100.4 71.2 66.0
Settleable Solids *

Surface 73.6 14.8 6.0 2.8 132

Bottom 127.2 72.8 42.4 ) B B il
Secchi disc (m) 1.2 0.9 + ek 1.3

* mg/liter
k% yp/liter

+ FIU - Formazin Turbidity Units

4++ Readings in this column taken at night, precluding secchi disc measures.

+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left

to right): maximum flood (0700 hr), maximum ebb (1330 hr), maximum flood (1930 hr), maximum

ebb (0224 hr), and maximum flood (0712 hr).

100
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, February, 1975.

WINTER:
12-13 February 1975
Parameter
Time: 2130t 0330 0930 1624

Water Temp. (°C)

Surface 12.0 11 11.6 1l.5

Bottom 12.3 12.0 12.8 12
Salinity (°/00)

Surface 11.2 7.9 10.1 1:4

Bottom 26.4 8.1 30.8 6
Dissolved Oxygen *

Surface 9.4 9.1 9.2 9.1

Bottom 8.5 9.1 8.2 8.9
Nitrate **

Surface 91.1 163.5 190.3 134.9

Bottom 56.5 211.9 29.4 141.1
Nitrite **

Surface 2.4 3.8 4.7 4.1

Bottom 2.0 4.4 2.1 4.9
Silicate *%

Surface 653.3 562.0 1067.8 885.2

Bottom 435.6 1095.9 267.0 1018.6
Phosphate **

Surface - = 30.8 -

Bottom - 43.5 131.0 67.5
pH

Surface T2 6.8 1.4 6.4

Bottom 7.8 6.7 8.0 6.6
Turbidity +

Surface 7.4 11.0 8.1 8.3

Bottom 16.0 11.0 50.0 5.6
Total Solids *

Surface 22.0 24.8 - 26.0

Bottom 58.0 25.2 177.6 51.2
Settleable Solids #*

Surface 2.0 2.8 - 3.2

Bottom 4.8 6.8 73.6 22.8
Secchi dise (m) e + 0.9 0.8

* mg/liter
** ppfliter
+ FIU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.
t+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left
to right): slack before ebb (2130 hr), late ebb (0330 hr), slack before ebb (0930 hr), and
slack before flood (1624 hr).
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, May, 1975.

SPRING:
13-14 May 1975
Parameter
Time: 2200 + 0500 1000 1612
Water Temp. (°C)
Surface 22.5 22,5 24.0 24.1
Bottom 22.1 22.4 22.1 23.0
Salinity (°/00)
Surface 22.9 10.2 16.7 8.3
Bottom 30.4 13.9 27.3 11.0
Dissolved Oxygen *
Surface 6.2 6.1 6.4 6.2
Bottom 6.7 5.5 6.1 6.8
Nitrate **
Surface 68.2 93.9 169.1 53.3
Bottom 771 85.3 50.5 36.6
Nitrite #*%
Surface 3.9 7 4 1.0 1.3
Bottom 2.0 4.3 0.6 1.8
Silicate **
Surface 709.5 674.4 878.1 442.6
Bottom 323.2 779.8 442.6 386.4
Phosphate *%
Surface 42.0 22.5 35.5 76.5
Bottom 57.0 80.0 73.0 86.5
pH
Surface 7.3 6.9 6.9 6.9
Bottom 7.6 7.0 T2 % |
Turbidity +
Surface 44.0 4.9 4.6 6.0
Bottom 12.0 8.0 14.0 8.7
Total Solids *
Surface - 17.6 29.6 30.0
Bottom - 31.6 63.6 52.4
Settleable Solids *
Surface ~ 0.8 1.2 6.8
Bottom = 6.0 } B i 8.4
Secchi disc (m) ++ ++ 15y : Hi
* mg/liter

** yg/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.

+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left
to right): slack before ebb (2200 hr), slack before flood (0500 hr), slack before ebb (1000
hr), and slack before flood (1612 hr).




Appendix Table 3a, (Continued). Twenty-five hr Station J251, Ft. Johnson, July, 1975,

SUMMER:
2-3 July 1975

et 1448 + 2200 0300 1000
Water Temp.

Surface 27.8 27.5 27.0 28,2

Bottom 27.6 27.6 27.1 27.4
Salinity (°/oo)

Surface 22.5 14.5 15,6 13:2

Bottom 30.0 17.7 28,2 22.0
Dissolved Oxygen *

Surface 6.6 6.1 5.9 5.9

Bottom e 6.3 5.5 4.9
Nitrate *%

Surface 28.8 18.6 23.0 14.6

Bottom 9.1 14.2 I7:7 26.3
Nitrite %%

Surface 3.8 1.0 1.5 0.8

Bottom 17 2.2 1.5 1.0
Silicate **

Surface 871.1 498.8 604.2 491.8

Bottom 259.9 449.6 337.2 274.0
Phosphate **

Surface 22.5 0.0 6.5 0.0

Bottom 30.5 19.0 6.5 25,5
pH

Surface 7.9 6.9 6.7 6.5

Bottom 749 6.6 7.3 6.8
Turbidity +

Surface 4.2 2.7 2.6 3.4

Bottom 6.7 b 5.1 6.1
Total Solids

Surface 60,0 = 26.0 -

Bottom 100.0 - = =
Settleable Solids *

Surface 9.2 - 2.0 -

Bottom 46 .4 - = -
Secchi disc (m) 1.7 ++ + 1.7

* mg/fliter
** po/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.

ystem. Respective tide stages for these times were (left
slack before ebb (1448 hr), slack before flood (2200 hr),
hr), and slack before flood (1000 hr).

+ Times of sampling based on 24-hr s

to right):

slack before ebb (0300

103
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, November, 1975.

FALL:

11-12 November 1975
FRERNCLES Time: 1500 + 2130 0330 0930

Water Temp. (°c)

Surface 20.2 21.5 21.1 21,7

Bottom 21.5 21.3 21.5 21.4
Salinity (ofoo}

Surface 12.7 12,2 13.0 12.4

Bottom 28.4 22:2 28.9 17.5
Dissolved Oxygen *

Surface 8.1 7.6 7.6 Ji5

Bottom 7.1 i 7.1 6.8
Nitrate **

Surface 28.3 41.0 22.8 39.6

Bottom 19.7 22.0 14.4 36.5
Nitrite **

Surface 125 2.4 1.7 2.0

Bottom 1.7 2.8 1.4 3.1
Silicate **

Surface 850.0 772.8 519.8 934.3

Bottom 442.6 484.7 330.2 885.2
Phosphate *#*

Surface 57.0 34.5 16.0 36.0

Bottom 34.5 40.5 37.5 49.5
pH

Surface Tl 7.1 T2 7.6

Bottom 7.6 7.1 3.5 7.4
Turbidity +

Surface 4.9 3.9 3.4 3.8

Bottom 5.2 6.3 5.2 4.2
Total Solids *

Surface 32.0 = 25,2 32.0

Bottom 82.4 = 74 .4 -
Settleable Solids *

Surace 4.4 < 6.8 6.8

Bottom 32.8 = 26.8 ¥
Secchi disc (m) 1.8 e i) 1.9

* mg/liter

*% pg/liter

+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures,

+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left
to right): late flood (1500 hr), late ebb (2130 hr), late flood (0330 hr), and late ebb
(0930 hr).
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Fr. Johnson, February, 1976.

WINTER:
10-11 February 1976
Parameter
Time: 1530 2200 0430 1100

Water Temp. (°C)

Surface 10.3 10.3 9.8 10.6

Bottom 10.8 10.5 10.6 10.9
Salinity (9/oo0)

Surface 19.7 15.0 6.3 13.8

Bottom 28.7 23.9 29.4 23.6
Dissolved Oxygen *

Surface 10.6 10.4 10.4 10.5

Bottom 9.4 Pl 9.3 9.3
Nitrate ##

Surface 29.9 57.4 - 45.6

Bottom 17.0 34 20.7 38.6
Nitrite #%

Surface 1.3 2.1 = 1.0

Bottom 1.5 1.5 1.3 3.4
Silicate **

Surface 477.7 772.8 702.5 519.8

Bottom 498.8 709.5 428.5 337.2
Phosphate **

Surface 18.5 27.0 28.0 6.5

Bottom 150 28.0 14.5 67.5
pH

Surface 7.2 7.0 8.0 7 s

Bottom 7.8 i ¥ 8.1
Turbidity +

Surface 4.8 S0 4.5 6.6

Bottom 5.5 9.5 #i:3 5.9
Total Solids *

Surface 62.0 61.2 = =

Bottom 108.4 = = =
Settleable Solids *

Surface 18.0 30.0 i =

Bottom 62.0 . = =
Secchi disc (m) 1.4 e e 1.6

* mg/liter
*% ug/liter
+ FIU -~ Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.
1 Times of sampling based on 24-hr system. Respective tide stages for these times were (left
to right): early ebb (1530 hr), early flood (2200 hr), early ebb (0430 hr), and early flood
(1100 hr).
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, May, 1976.

SPRING:
11-12 May 1976
Parameter
Time: 1800 + 0030 n630 1230
Water Temp. (OC)
Surface 21.8 22.3 21.8 24.3
Bottom 21.3 22.0 21.4 24.1
Salinity (°/oo)
Surface 28.1 20.9 23.0 20.5
Bottom 31.3 21.7 30.6 21.2
Dissolved Oxygen *
Surface 6.6 5.9 4.2 5.8
Bottom 6.9 5.7 4.2 5.7
Nitrate **
Surface 20.7 21,3 40.2 59.2
Bottom 1257 37.4 26.5 50.0
Nitrite **
Surface 3.1 2 6.4 7.3
Bottom 1.7 5.0 4.3 6.0
Silicate **
Surface 463.6 288.0 758.7 702.5
Bottom 189.7 723.6 337 .2 618.2
Phosphate **
Surface 0.0 0.0 4.5 33.0
5 Bottom 0.0 0.0 0.0 25.5
pH
Surface Tl Tl 7.7 P
Bottom 7.8 1.7 8.1 7.5
Turbidity +
Surface 4.3 6.6 4.2 4.9
Bottom 21.0 9.2 25.0 19.0
Total Solids *
Surface - - a7.2 78.0
Bottom 161.2 103.6 168.0 107.6
gettleable Solids *
Surface = = 20.4 5.6
Bottom 3.6 30.4 106.0 16.4
Secchi disc (m) 1.1 ++ 1.1 1.2
* mg/liter
*% ugf/liter
+ FTU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchl disc measures.
+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left
to right): late flood (1800 hr), late ebb (0030 hr), late flood (0630 hr), and late ebb (1230

hr).
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Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johmson, July, 1976.

SUMMER :

13-14 July 1976

Parameter

Time: 2212 + 0442 1030 1630

Water Temp. (°C)

Surface 28.1 27.7 28.1 28.5

Bottom 27.2 27.9 27. 28.0
Salinity (°/oo)

Surface 17.3 7.8 13.3 8.7

Bottom 32.3 10.3 30.0 10.9
Dissolved Oxygen *

Surface 5.8 5.2 6.2 6.1

Bottom 6.4 5.2 6.1 5.5
Nitrate **

Surface 515 3.3 51.2 44.8

Bottom - 59.8 = 31.4
Nitrite **

Surface 4.5 3.9 3.4 2.8

Bottom - 4.2 = 2.9
Silicate **

Surface 540.9 407 .4 470.7 267.0

Bottom 154.6 491.8 140.5 231.8
Phosphate ##*

Surface 24.0 48.0 17.0 43.0

Bottom 136.0 2345 246.0 39.0
pH

Surface Tt 1) 6.7 7.6

Bottom 7.9 8.2 7.3 6.5
Turbidity +

Surface 3.0 5.0 3.0 Lol

Bottom 11.0 7.0 21.0 9.0
Total Solids *

Surface = = 39.6 32.0

Bottom - - 123.6 46.8
Settleable Solids *

Surface = = 17.2 6.8

Bottom = = 51.2 13.6
Secchi disc (m) ++ 4t 0.9 0.9

* mg/liter
*% pg/liter

FTU - Formazin Turbidity Units

+
++ Readings in this column taken at night, precluding secchi disc measures.
+ Times of sampling based on 24-hr system. Respective tide stages for these times were (left to

right): late flood (2212 hr), late ebb (0442 hr), late flood (1030 hr), and late ebb (1630
hr).




Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, November, 1976.

FALL:
8-9 November 1976
Parameter
Time: 2130 t 0530 0930 1630
Water Temp. (°C)
Surface 12.9 3.2 13.4 13.8
Bottom 15.1 16.8 15.1 14.5
Salinity (9/o0)
Surface 12.8 10.3 13.8 12.4
Bottom 25.9 13.9 21.8 15.4
Dissolved Oxygen *
Surface 9.9 9.6 9.2 9.3
Bottom 9.1 9.2 8.5 9.2
Nitrate *%
Surface 67.1 68.8 66.1 43.0
Bottom 30.8 65. 23. 6h. 4
Nitrite *%
Surface 2.9 2.9 2.9 2.5
Bottom 1.8 3.4 1.8 2.8
Silicate **
Surface 709.5 892.2 962.4 941.4
Bottom 948.4 1032.7 807.9 1046.7
Phosphate **
Surface 20.0 100.5 18.0 10.5
Bottom T.5 22.0 31.5 24.0
pH
Surface 7.2 1.2 7.0 7.4
Bottom 7.6 7.3 7.3 7.4
Turbiditcy +
Surface 6.1 9.0 5.2 7.0
Bottom 6.9 6.3 13.0 6.3
Total Solids *
Surface 31.2 - & 23.6
Bottom 83.6 = i 39.6
Settleable Solids *
Surface 2.0 = = 4.8
Bottom 22.0 o = 14.4
Secchi disc (m) + ++ 1.4 s Je |
* mg/liter

*% pg/liter
+ FTU - Formazin Turbidity Units

++ Readings in this column taken at night, precluding secchi disc measures.

+ Times of sampling based on 24-hr system. Respective tide stages for these were (left to

right): slack before ebb (2130 hr), slack before flood (0530 hr), slack before ebb (0930 hr),

and slack before flood (1630 hr).



Appendix Table 3a. (Continued). Twenty-five hr Station J251, Ft. Johnson, February, 1977.

WINTER:
1-2 February 1977
Parameter
Time: 1854 + 0100 0730 1348

Water Temp. (GC)

Surface 5.6 4.8 4.6 5.5

Bottom 5.8 5.2 5.9 5.7
Salinity (%/oo)

Surface 14.8 12.5 16.2 13.4

Bottom 26.9 16.3 28.9 15.2
Dissolved Oxygen *

Surface 11.9 111 11.1 11.5

Bottom 9.9 11.2 8.7 11.2
Nitrate **

Surface 107.6 110.8 109.5 =

Bottom - 96.8 27.0 162.3
Nitrite ##

Surface 0.6 0.8 1.1 =

Bottom - 0.8 0.0 0.8
Silicate **

Surface 463.6 533.9 681.4 §28.5

Bottom 245.9 632.2 267.0 491.8
Phosphate **

Surface 11.0 11.0 24.0 21.0

Bottom 10.0 25.5 12.0 17.0
pH

Surface 7.4 7:3 7.4 5

Bottom 7.6 7.5 7.8 7.6
Turbidity +

Surface 8.2 9.6 6.7 10.0

Bottom 7.3 8.0 9.8 19.0
Total Solids *

Surface - 41.2 - 36.0

Bottom - 60.0 57.2 55.2
Settleable Solids *

Surface = 12.0 - 0.4

Bottom - 25.6 21.2 10.0
Secchi disc (m) e e 1.6 1.3

* mg/liter
*% pg/liter

+ FIU - Formazin Turbidity Units
++ Readings in this column taken at night, precluding secchi disc measures.

Times of sampling based on 24-hr system. Respective tide stages for these times were (left

to right): slack before ebb (1854 hr), slack before flood 100
hr),
(0730 hr), and slack before flood {1338 hr). ¢ i e SRS G

Click here to continue to Part 2
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