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SEDIMENT INFLOW, OUTFLOW AND DEPOSITION FOR
LAKES MARION AND MOULTRIE, SOUTH CAROLINA,

OCTOBER 1983 - MARCH 1985

By Theodore W. Cooney

ABSTRACT

In 1941 a Coastal Plain reach of the Santee River was impounded to
form Lake Marion and diverted into a diked-off part of the Cooper River
basin to form Lake Moultrie. Rates of sediment inflow and outflow of the
lakes were determined previously by the U.S. Geological Survey for the
period July 1966-June 1968 and during this study for the period October
1983-March 1985.

During the recent study, total sediment discharge was estimated for two
inflow stations. Bedload discharge was computed by the modified Einstein
procedure. Suspended-sediment discharge was monitored at three outflow
stations.

Mean annual suspended-sediment inflow and outflow to Lakes Marion and
Moultrie were estimated to be 722,000 and 175,000 tons, respectively,
for a trap efficiency of 76 percent and a deposition rate of about 547,000
tons per year during the 1983-1985 study. This is about 33 percent less than
the deposition rate determined by the 1966-1968 study.

INTRODUCTION

Background

In 1939 the South Carolina Public Service Authority began construction
on the Santee-Cooper Lakes system consisting of Lake Marion and Lake
Moultrie and a diversion canal connecting the lakes. The lakes (fig. 1),
located in the Atlantic Coastal Plain province, receive the second-largest
streamflow on the East Coast of the Unjted States. Lake Marion, which
receives drainage from about 14,700 mi® (square miles), is the largest
reservoir in South Carolina with a surface area of approximately 110,600
acres. The lake was formed by the construction of Wilson Dam on the Santee
River at river mile 87.4, as shown in figure 2. A 4-mile long diversion
canal connects Lake Marion with Lake Moultrie. Lake Moultrie was formed by
the construction of earth dikes and Pinopolis Dam, located about 2 miles
northeast of Moncks Corner on the Cooper River. Pinopolis Dam is equipped
with concrete navigation locks and a hydroelectric generating station.

Since storage began in November 1941, the Santee-Cooper system has had a
significant effect on the local economy. The system provides hydroelectric
power and has also developed an excellent reputation for sport fishing that
has created a thriving tourist industry.

1
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Purpose and Scope

The purpose of this study, which was conducted in cooperation with
the South Carolina Department of Health and Environmental Control (SCDHEC),
was to determine recent sediment inflow, outflow, and depositional rates for
Lakes Marion and Moultrie, South Carolina. The scope of the work included
monitoring suspended-sediment concentration at two inflow sites on a daily
basis using automatic samplers and at three outflow sites on a weekly basis
during the period October 1983 to March 1985.

Technigues for estimating suspended-sediment discharge and bedload
discharge are discussed in this report and findings of this study are
compared with the findings of a previous study conducted during the period
July 1, 1966 to June 30, 1968.

Previous Investigations

During the period July 1,1966, to June 30,1968, the U.S. Geological
Survey (Survey), in cooperation with the South Carolina Public Service
Authority (SCPSA), conducted a sediment inflow-outflow study of Lakes
Marion and Moultrie. The purpose of the study was to estimate the quantity
of sediment retained in the Santee-Cooper system during the period of
investigation. Results of suspended-sediment sampling were published by the
U.S. Geological Survey (1966-68) in Water-Supply Papers 1991, 2011, and
2092. A summary of the data collected and estimates of sediment inflow and
outflow were not published as a formal report but are on file at the U.S.
Geological Survey office in Columbia.

Mean annual suspended-sediment inflow and outflow for the 1966-68 period
were estimated to be 978,000 and 164,000 tons per year, respectively. These
estimates indicate a reservoir trap efficiency of 83 percent and a mean
annual deposition rate of 814,000 tons.

Description of Study Area

The Santee River basin has a drainage area of approximately 16,000 mi>
in North and South Carolina with about 70 percent in South Carolina. The
basin occupies parts of three physiographic provinces, the Blue Ridge, the
Piedmont Plateau, and the Atlantic Coastal Plain, Lake Marion being in the
Coastal Plain province. Characteristics of topography, geology, and climate
in each province are given in table 1. A detailed description of the
geology and soil types in the Santee River basin is included in a report by
the U.S. Department of Agriculture (USDA, 1973).

The Cooper River basin is located in the Atlantic Coastal Plain province
adjacent to the Santee River basin. Within its boundaries are the Diversion
Canal and Lake Moultrie. Sediment inflow to the Santee-Cooper system from the
Cooper River watershed is relatively insignificant compared to the sediment
inflow from the Santee River watershed.
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Reservoirs in the Santee River basin are a major factor in controlling
fluvial sediment transport within the basin. Sediment originating in the
upper part of the basin is stored in channels and reservoirs and is gradually
transported downstream, mostly during flood events. Reservoirs located
upstream from Lakes Marion and Moultrie also provide various degrees of flow
regulation on the three main tributaries, the Saluda, Broad, and Wateree
rivers (fig. 2).

Flow in the Saluda River downstream of Lake Murray is completely
controlled by Lake Murray Dam. The storage capacity of Lake Murray is about
2,114,000 acre-ft (acre-feet), which is large enough to allow virtually all
suspended sediment to settle out in the lake.

Flow in the Broad River receives minimal control by Parr Shoals
Reservoir, which has a storage capacity of about 10,800 acre-ft and has lost
about 90 percent of its volume to sediment deposition (USDA, 1973). Because
flow retention time in the reservoir is low, a significant
suspended-sediment load is sustained by the Broad River downstream from Parr
Shoals Reservoir. The sediment-laden Broad River joins with the relatively
clear Saluda River near the Fall Line (the imaginary line that separates the
Piedmont and Coastal Plain provinces and is characterized by a rapid descent
in elevation, (Overstreet and Bell, 1965)) in Columbia to form the Congaree
River. From Columbia the Congaree River flows southeasterly for about 50
miles, through a broad, swampy flood plain, to its confluence with the
Wateree River. The long-term average discharge, based on years 1940 to
1985, of the Congaree River at Columbia (02169500) is 9,318 ft3/s (cubic
feet per second).

Flow to the Wateree River is moderately controlled by Lake Wateree Dam.
From the dam the Wateree River flows southerly on a winding course for about
70 miles. As it crosses the Fall Line near Camden, the steep banks of the
river diminish and a broad flood plain emerges. The long-term average
discharge, based on years 1905 to 1910 apd 1930 to 1985, of the Wateree
River near Camden (02148000) is 6,410 ft /s.

The Santee River is formed by the confluence of the Congaree and
Wateree Rivers. About 5 miles downstream from this confluence is upper Lake
Marion, formed by backwater from Wilson Dam. Lakes Marion and Moultrie have
average depths of 15 and 18 feet and storage capacities of about 1,450,000
and 1,143,000 acre-ft, respectively. Under normal hydrologic conditions,
flow through Wilson Dam to the lower Santee River is restricted tg about 500
ft”/s. Flow through the Diversion Canal averages about 15,000 ft /s. When
the outflow from Lake Marion exceeds about 30,000 ft®/s, the excess is
released through a spillway at Wilson Dam.

Until 1985 the only outflow from Lake Moultrie was through Pinopolis Dam
and into the West Branch Cooper River. Although the suspended-sediment
concentration of the outflow was low, usually less than about 10 mg/L
(milligrams per liter), the volume of flow to the Cooper River was
sufficient to create sedimentation problems in Charleston Harbor
(Patterson, 1983). The recent completion of a Rediversion Canal that carries
water from Lake Moultrie to the lower Santee River thus bypassing the Cooper
River is expected to alleviate these problems (fig. 2). The Rediversion
Canal was completed in 1985 and will reduce flow through Pinopolis Dam by as



much as 90 percent. Streamflow through the Rediversion Canal is used for
hydroelectric power generation, which was not in routine operation during
the period of this study.

DATA COLLECTION
Streanflow

Daily streamflow records for stations Wateree River below Eastover
(02148315), Congaree River near Ft. Motte (02169750), and Santee River near
Pineville (02171500) were computed by standard methods (Rantz and
others, 1982). Streamflow at Wateree River below Eastover (02148315) has
been monitored by the U,S. Geological Survey since July 1968. When flow
exceeds about 10,000 ft /s, it spills out of the main channel and into the
flood plain, bypassing the gage. Inaccessibility of the flood plain, and
the consequent lack of a suitable measuring section, prevented determination
of this bypassed flow. Monthly estimates of streamflow through the flood
plain were made by subtracting the monthly flow at the station from the
monthly flow at the Wateree River near Camden (02148000) where all flow is
measured at high stages. The drainage area of the Wateree River below
Eastover (02148315) is approximately 5,590 miZ2.

Streamflow of the Congaree River and its broad flood plain was
monitored at U.S. Highway 601 near Ft. Motte (02169750), located about 2
miles upstream from its confluence with the Wateree River. The highway,
which spans the entire flood plain and is supported by an earthen
foundation, funnels all flow from the flood plain through two channels.
These channels are referred to as Overflow Channels 1 and 2 and are shown in
the insert in figure 2. When low and medium flow conditions exist on the
main channel, Overflow Channels 1 and 2 remain stagnant. During periods of
high flow only Overflow Channel 2 sustains significant flow. The
stage-discharge relation for this channel for the period of investigation
was established and the water surface elevation relative to the main channel
was monitored. Streamflow at Congaree River near Ft. Motte (02169750) was
monitored from November 3, 1983 to March 31, 1985. The drainage agea of the
Congaree River near Ft. Motte (02169750) is approximately 8,550 mi~.

Streamflow at the Santee River near Pineville (02171500) has been
monitored since April 1942. Daily mean values of streamflow through the
Diversion Canal (02170500) were computed by adding the daily release at
Pinopolis Dam to the 24-hour change in storage in Lake Moultrie, based on
the midnight stage readings. Daily mean values of streamflow from Lake
Moultrie to the Cooper River, via the Tailrace Canal (02172002), were
obtained from Pinopolis Dam (Jeffries Hydro-Plant) generating records.

Daily mean streamflow values for the Wateree River near Eastover
(02148315) are given in table 2. Flow through the flood plain was
significant from December 1983 through May 1984 and again during the month
of February 1985, during which time as much as 30 percent of the monthly
flow measured upstream at the Wateree River near Camden (02148000) bypassed
the Wateree River near Eastover (02148315). Based on the monthly streamflow
values at each station, the average flow throygh the flood plain during
these periods was estimated at about 3,230 ft /s.



Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Wateree River below Eastover, S.C. (02148315), October 1983 - March 1985
[ft’/s, cubic feet per second; mg/L, milligrams per liter; ton/d, tons per day;
dashes indicate value not determined]

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge Discharge tration discharge

Day (ft /s) (mg/L) (ton/d) (ft /s) (mg/L) (ton/d) (ft7/s) (mg/L) (ton/d)

October November December
1 2,060 10 56 1,600 13 56 7,570 20 613
2 1,170 11 35 1,460 12 47 8,530 35 807
3 757 - *20 1,220 12 40 8,050 51 1,100
4 908 - *27 1,210 7 23 7,300 50 1,000
5 2,750 - *159 1,600 13 68 8,700 48 1,130
[ 3,720 - *258 3,440 39 360 9,460 65 1,660
7 5,400 - *466 2,520 18 125 9,840 88 2,340
8 4,000 - *289 1,750 14 69 10,000 93 2,510
9 2,240 - *115 2,680 19 137 10,200 85 2,340
10 1,230 - *44 2,400 17 121 10,200 68 1,870
11 1,020 - *33 3,100 21 176 10,200 65 1,790
12 1,160 - *40 2,640 20 143 10,200 89 2,450
13 2,540 - *141 2,550 16 114 10,200 82 2,260
14 2,020 - *98 2,680 15 113 10,200 69 1,900
15 2,080 - *102 2,210 15 97 10,200 69 1,900
16 1,340 - *51 3,990 33 370 10,200 65 1,790
17 916 - *28 5,350 43 621 10,200 69 1,900
18 1,410 - *55 6,430 47 816 10,200 58 *x]1,600
19 2,150 22 128 6,260 31 524 10,200 50 1,380
20 1,870 12 60 6,000 33 535 10,100 55 1,500
21 1,560 12 51 5,360 23 333 10,100 53 1,450
22 1,780 15 72 3,790 14 156 10,100 55 1,500
23 1,780 17 79 2,850 17 131 10,100 50 **],360
24 1,240 9 33 3,130 18 152 10,100 42 1,150
25 2,630 39 371 2,660 17 125 10,000 37 999
26 4,550 42 512 2,660 26 205 10,000 - *1,240
27 3,740 22 222 6,520 74 1,400 9,990 - *1,240
28 4,220 29 330 7,010 47 955 10,000 - *1,240
29 3,000 20 243 5,300 33 505 10,000 - *1,240
30 1,860 16 85 7,890 51 1,090 10,000 - *1,240
31 1,560 13 55 -— - _— 10,000 - *1,240
Total 68,661 - 4,258 108,260 - 9,607 302,140 - 47,739



Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Wateree River below Eastover, S.C. (02148315), October 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
Discharge tration discharge  discharge tration discharge discharge tration discharge
Day (ft™/s) {mg/L) (ton/d) (ft'/s) (mg/L) (ton/d) (ft°/s) (mg/L) (ton/d)

January February March

1 10,000 - *1,240 9,430 38 968 9,910 36 **963
2 9,970 - *1,230 9,520 33 848 9,940 32 **859
3 9,930 - *1,230 9,220 33 822 9,960 30 807
4 9,760 - *1,190 8,670 28 655 9,960 38 1,020
5 8,570 - *370 8,780 32 759 9,950 40 1,070
6 6,190 - *579 8,260 30 669 9,960 43 1,160
7 6,410 - *612 8,430 30 683 9,930 45 1,210
8 8,910 - *1,030 8,160 26 573 9,930 45 1,210
9 9,060 - *1,060 8,710 28 658 9,950 50 1,340
10 9,190 - x1,080 8,910 29 698 9,950 45 1,210
11 9,590 - *1,160 9,000 26 632 9,950 29 1,050
12 9,810 - *1,200 9,120 33 813 9,960 36 968
13 9,930 - *1,230 9,340 35 892 9,970 39 1,050
14 9,980 - x1,240 9,680 51 1,330 9,960 29 1,050
15 10,000 - *1,240 9,890 61 1,630 9,970 37 996
16 9,990 - *1,240 9,940 46 1,230 9,970 37 996
17 9,960 - *1,230 9,960 44 1,180 9,960 37 995
18 9,960 - *1,230 9,970 46 1,240 9,950 28 1,020
19 9,950 - *1,230 9,980 42 1,130 9,950 38 1,020
20 9,940 64 1,720 9,980 46 1,240 9,950 40 1,070
21 9,930 63 1,690 9,960 45 1,210 9,950 37 994
22 9,920 64 1,710 9,930 48 1,290 9,940 38 1,020
23 9,900 60 1,600 9,920 56 1,500 9,750 37 974
24 9,900 54 1,440 9,900 53 1,420 9,500 39 1,000
25 9,900 49 1,310 9,880 46 1,230 9,640 51 1,330
26 9,890 47 1,260 9,870 44 **1,170 9,850 - *1,210
27 9,900 42 1,120 9,900 42 **1,120 9,910 - *1,220
28 9,870 38 1,010 9,890 40 **]1,070 9,920 - *1,220
29 9,850 39 1,040 9,890 28 **]1,020 9,900 - *1,220
30 9,740 35 920 -— - _— 9,930 - *1,230
31 9,580 36 931 -— - -_— 9,960 - *1,230
Total 295,480 - 36,972 274,090 - 29,680 307,280 - 33,712



Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Wateree River below Eastover, S.C.

{02148315), October 1983 -~ March 1985--Continued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft'/s) (mg/L) (ton/d) (ft'/s) (mg/L) (ton/d) (ft'/s) (mg/L) (ton/d)
April May June

1 9,960 - *1,230 9,340 31 782 9,590 - *1,160
2 9,950 . *1,230 9,170 30 743 9,340 - *1,110
3 9,950 37 994 9,420 35 890 8,590 - *974
4 9,960 35 941 9,640 43 1,130 7,970 -— *864
5 9,950 37 994 9,790 33 872 8,460 - *950
6 9,960 39 1,050 9,870 31 826 7,570 41 838
7 9,960 34 914 9,910 29 776 7,840 50 1,060
8 9,960 34 914 9,930 32 858 8,750 47 1,110
9 9,940 29 778 9,920 30 **804 8,490 42 963
10 9,910 32 856 9,920 30 **804 8,720 45 1,060
11 9,910 39 1,040 9,900 28 748 8,870 44 1,050
12 9,900 35 936 9,850 28 745 7,970 39 839
13 9,920 34 911 9,690 29 759 6,810 42 772
14 9,920 31 830 9,520 31 797 6,530 47 829
15 9,900 28 748 9,460 33 **843 7,050 - *712
16 9,890 29 774 9,390 36 913 7,110 - *721
17 9,880 29 774 9,230 43 1,070 6,160 - *574
18 9,880 31 827 9,120 35 862 3,840 - *271
19 9,870 28 746 8,990 38 922 6,420 - *613
20 9,890 29 774 8,000 49 1,060 7,000 - *703
21 9,890 28 748 6,720 55 998 7,240 - *742
22 9,880 27 720 7,500 52 1,050 7,020 - *707
23 9,880 27 720 7,710 45 937 6,810 - *673
24 9,890 30 801 7,490 55 1,110 7,380 - *765
25 9,900 28 748 7,500 39 790 6,150 - *573
26 9,910 27 722 7,870 37 786 5,740 47 728
27 9,870 25 666 8,270 41 915 5,330 48 691
28 9,830 27 717 7,960 42 903 5,730 48 743
29 9,810 26 689 8,990 68 1,640 6,030 78 1,280
30 9,610 27 701 9,670 51 1,330 4,780 49 632

31 — - _— 9,700 36 943 — - —
Total 296,930 - 25,493 279,440 - 28,606 215,290 - 24,707
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Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Wateree River below Eastover, S.C.

(02148315), October 1983 - March 1985--ContInued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge disgharge tration discharge  disgharge tration discharge
Day (ft7/s) (mg/L) (ton/day)  (ft'/s) (mg/L) (ton/day)  (ft'/s) (mg/L) (ton/d)
July August September

1 4,120 74 853 9,250 62 1,550 4,770 71 963
2 5,830 64 1,010 9,210 47 1,170 4,510 45 572
3 6,410 57 986 8,870 38 910 3,630 37 391
4 5,900 54 860 8,980 46 1,120 4,960 35 462
5 4,930 51 679 8,990 42 1,020 3,230 21 183
[ 5,910 76 1,220 7,780 34 714 1,580 9 42
7 6,780 68 1,250 6,780 51 961 1,310 - *49
8 7,490 73 1,480 8,160 57 1,260 1,320 - *50
9 8,240 64 1,420 8,240 43 957 1,860 - *86
10 7,770 49 1,020 7,310 42 829 2,220 - *114
11 5,300 38 544 6,070 62 1,010 3,230 - *206
12 4,650 46 578 4,110 54 599 5,550 - *486
13 5,170 49 684 5,560 75 1,130 6,210 40 671
14 5,280 53 756 4,740 47 619 5,450 31 456
15 6,300 56 953 6,570 67 1,240 5,510 35 521
16 6,900 50 931 7,620 50 1,030 5,850 34 537
17 6,790 44 807 7,340 38 753 4,090 22 243
18 6,880 46 854 6,060 34 556 2,080 12 69
19 7,920 52 1,110 5,780 63 992 1,750 20 **94
20 8,430 54 1,230 5,150 29 403 1,840 25 124
21 8,800 60 1,430 5,110 38 532 2,600 21 143
22 8,820 52 1,240 5,960 38 611 2,660 21 164
23 8,110 40 876 5,970 32 516 4,490 44 538
24 7,620 40 823 6,620 34 608 3,320 26 243
25 6,940 39 731 6,320 31 529 2,370 26 165
26 6,960 52 977 6,160 33 549 2,710 31 222
27 6,720 52 **944 5,790 27 422 1,720 - *76
28 6,490 54 **946 4,440 30 360 1,730 - *76
29 7,470 56 **1,130 2,850 26 200 1,450 - *55
30 8,780 59 1,400 2,320 24 150 1,220 - *44
31 9,360 78 1,960 2,330 27 170 — —— ——
Total 213,070 - 31,682 196,440 - 23,470 95,220 — 8,045
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Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Wateree River below Eastover, S.C. (02148315), October 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft™/s) (mg/L) (ton/d) (ft°/s) (mg/L) (ton/d) (ft7/s) (mg/L) (ton/d)
October November December

1 1,270 - *47 3,670 - *252 5,170 19 265
2 1,750 - *78 1,910 - *89 3,050 16 126
3 4,620 - *364 1,650 -- *71 1,640 17 75
4 5,800 - *523 3,630 -- *248 2,200 14 92
5 3,000 35 283 2,030 - *98 3,620 24 251
6 4,100 31 343 1,250 - *46 6,580 55 1,030
7 2,400 23 149 973 - *3] 8,020 51 1,100
8 1,500 19 77 3,150 -- *198 8,030 37 802
9 1,980 19 102 2,640 -- *149 7,240 25 489
10 1,500 15 61 1,970 -— *94 5,670 18 283
11 1,090 10 29 1,860 - *86 4,820 24 331
12 1,890 18 92 1,350 - *52 5,680 27 414
13 1,280 11 38 2,850 - *169 4,360 14 165
14 846 11 25 4,850 - *393 2,530 14 96
15 712 10 19 4,160 - *308 1,720 12 56
16 648 11 19 3,710 -- *257 1,850 9 45
17 658 15 30 3,130 - *196 1,400 10 38
18 1,850 31 152 2,710 - *156 1,820 16 105
19 4,140 64 694 3,080 18 150 3,420 25 231
20 4,760 - *381 2,080 21 120 2,480 15 100
21 2,910 - *174 2,740 23 179 3,320 23 226
22 1,450 - *58 3,730 19 191 4,870 38 500
23 1,140 - *40 2,880 13 **x101 4,020 25 271
24 2,310 - *121 1,900 6 31 5,230 34 480
25 2,740 -- *156 1,950 5 26 4,760 27 358
26 3,580 - *242 1,640 11 49 3,370 20 182
27 3,350 - *218 2,260 23 149 4,120 16 178
28 2,050 - *100 4,040 38 496 4,200 16 181
29 1,190 - *42 6,980 65 1,200 4,680 15 190
20 2,160 - *109 5,170 33 461 6,110 23 379
31 4,390 - *335 -— - _— 5,610 21 318
Total 73,064 - 5,101 85,943 - 6,046 131,590 - 9,357
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Table 2.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Wateree River below Eastover, S.C. (02148315), October 1983 - March 1985--Continued

Mean Mean Mean
Mean caoncen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft°/s) (mg/L) (ton/d) (ft™/s) {mg/L) (ton/d) (ft7/s) (mg/L) (ton/d)
January February March

1 4,950 14 187 5,030 46 633 8,360 28 632
2 4,100 13 144 7,310 75 1,490 7,560 23 469
3 4,290 19 220 9,040 102 2,490 6,250 41 692
4 6,290 48 909 9,460 99 2,530 7,250 43 842
5 9,260 96 2,400 9,580 80 2,070 7,010 34 664
[3 9,190 67 1,660 9,610 68 1,760 6,920 50 970
7 8,750 36 850 9,610 67 1,740 7,480 39 788
8 8,930 35 844 9,610 66 1,710 7,020 30 569
9 9,010 34 827 9,610 58 1,500 5,520 31 446
10 9,030 28 683 9,620 61 1,580 2,690 30 239
11 8,470 19 434 9,620 50 1,300 2,060 - *101
12 8,320 27 606 9,560 49 1,260 3,690 - *254
13 9,260 39 975 9,520 46 1,180 2,810 - *165
14 9,150 33 815 9,450 39 995 3,980 - *287
15 8,350 22 496 9,110 31 762 5,550 - *486
16 7,290 24 472 7,540 42 855 4,380 - *334
17 6,750 21 383 7,670 51 1,060 2,950 -- *178
18 4,220 19 216 7,550 33 673 1,770 - *79
19 4,310 31 363 8,000 56 1,210 3,190 60 517
20 3,650 21 226 7,600 37 759 4,080 30 330
21 1,980 11 59 7,960 41 881 4,420 28 342
22 2,940 48 503 8,390 32 725 4,050 23 258
23 4,080 48 563 7,420 27 541 5,170 46 745
24 3,030 13 106 8,580 33 764 6,130 41 689
25 1,830 11 54 8,780 28 664 3,360 17 166
26 1,260 9 31 8,910 26 625 2,300 16 104
27 2,180 22 189 9,040 24 586 2,460 20 133
28 3,250 34 317 8,340 19 428 2,470 20 146
29 2,210 11 66 -_— - —_— 3,320 30 269
30 2,610 14 99 — - — 2,690 21 156
31 2,850 18 175 -— - —_— 3,290 28 **249
TJotal 171,790 - 15,872 241,520 - 32,771 140,180 - 12,299

* Suspended-sediment discharge estimated using sediment transpbrt curve (figure 3).
** Daily mean suspended-sediment concentration estimated for use in equation 1.
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Daily mean streamflow values for the Congaree River near Ft. Motte
(02169750) are given in table 3. Flow at Overflow Channel 1 was
insignificant, with no flow on most days. Overflow Channel 2 sustained
significant flow from December 1983 through May 1984 and again during the
month of February 1985. The avegage streamflow in Overflow Channel 2 for
these periods was about 2,240 ft /s.

Daily mean streamflow values at Lake Marion-Moultrie Diversion Canal
(02170500), Santee River near Pineville (0217500), and Lake Moultrie
Tailrace (02172002) are given in tables 4, 5, and 6, respectively.

Sediment
Suspended Sediment

Suspended sediment travels in the water column and is supported by the
upward components of turbulent currents. Typically, suspended sediment
consists of particles the size of fine sand, silt, and clay. For this
investigation, suspended sediment includes all material, organic and
inorganic, that is carried in suspension. Concentrations of all
suspended-sediment samples were determined using methods outlined by Guy
(1969).

Suspended-sediment concentrations at the Wateree River near Eastover
(02148315) and the Congaree River near Ft. Motte (02169750) were monitored
with PS-69 automatic pumping samplers. The PS-69 is designed to backflush
the intake system and collect the desired volume of suspended-sediment
sample as the backflush reservoir is refilled with river water. Throughout
the investigation a 6-hour sampling interval was maintained, with the
optimum sample volume being about 400 ml (milliliters). Operation of the
PS-69 sediment samplers began on October 1, 1983 at the Wateree River near
Eastover (02148315) and on November 16, 1983 at the Congaree River near Ft.
Motte (02169750).

A sample collected using the pumping sampler is a fixed-point sample
and does not account for lateral and vertical variations of concentration in
the stream cross-section. The sediment concentrations in these fixed-point
samples were adjusted to represent the cross-sectional mean concentration by
frequent comparison with concentrations in cross-section samples obtained at
8 to 12 verticals in the cross section using depth-integrating methods
described by Guy and Norman (1970). On-site field investigations indicated
that monthly sampling was sufficient to define the relation between
fixed-point and cross section concentrations. The ratio of the mean
concentration in the cross section to the concentration of the fixed-point
sample was used as a correction coefficient that was applied on a daily
basis. The correction coefficient used for any given day was determined
from a temporal graph that best fitted the data set. Guidelines for the
calculation and application of correction coefficients are given by
Porterfield (1972). Daily mean values of suspended-sediment concentration
were computed from the concentrations in the automatically obtained samples
and correction coefficients and are given in table 2 for the Wateree River
near Eastover (02148315) and in table 3 for the Congaree River near Ft.
Motte (02169750).
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Congaree River at U.S. Highway 601 near Fort Motte, S.C. (02169750), November 1983 - March 1985

[ft3/s, cubic feet per second; mg/L, milligrams per liter; ton/d, tons per day;
dashes indicate value not determined]

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft™/s) (mg/L) (ton/d) (ft°/s) (mg/L) (ton/d) (ft°/s) (mg/L) (ton/d)
October November December

1 — -— — 3,130 - *116 6,810 20 368
2 —— - — 4,640 - *231 6,010 19 308
3 - - ——- 3,470 - *139 6,120 19 314
4 —— - —— 2,760 - *93 6,540 26 467
5 — —_— —— 2,430 - *74 9,990 70 1,970
6 ——— - _— 2,670 - *88 13,300 144 5,310
7 _— - — 2,430 - *74 15,300 241 9,960
8 — - — 2,200 - *63 17,700 191 9,090
9 _— - ——— 3,130 - *116 24,000 117 7,340
10 - - _— 3,140 - *117 28,100 72 5,460
11 - - _— 2,150 - *60 26,000 47 3,300
12 — - S 1,910 - *49 22,800 43 2,650
13 _— - _— 1,890 - *48 20,200 52 **2 840
14 — - -— 2,590 - *83 19,700 77 4,100
15 _— - — 2,710 - *90 22,700 71 4,350
16 _— - -_— 3,270 24 219 22,700 46 2,820
17 _— - — 4,870 29 381 21,100 40 2,280
18 _— - -— 4,030 14 152 19,100 34 1,750
19 -— - -— 3,560 8 79 16,000 35 1,510
20 —_— . -— 4,310 13 151 14,900 44 1,770
21 S - _— 3,610 9 88 14,500 - *1,700
22 — - — 4,390 16 203 14,300 - *1,660
23 _— - —— 5,810 24 370 13,600 - *1,520
24 _— - _— 4,080 11 121 11,700 - *1,170
25 _— - _— 4,960 17 249 13,500 - *1,500
26 —_ - —- 6,920 30 561 14,800 - *1,770
27 - - _— 8,780 65 1,800 12,800 - *1,370
28 _— -— _— 9,220 87 2,280 13,100 - *1,430
29 - - -— 7,260 40 784 12,300 - *1,280
30 — -— — 7,160 28 541 12,300 - *1,280
31 _— -_— _— -— - _— 13,500 - *1,500
Total — - -— 123,480 - 9,420 485,470 —— 84,137
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Congaree River at U.S. Highway 601 near Fort Motte, S.C. {02169750) November 13983 - March 1985--Continued

Mean Mean Mean
Mean Concen- sediment Mean concen- Sediment Mean concen- sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft°/s) (mg/L) (ton/d) (ft7/s) (mg/L) (ton/d) (ft°/s) (mg/L) (ton/d)
January February March

1 13,400 - *1,480 13,600 27 991 22,800 103 6,340
2 13,500 - *1,500 14,000 23 869 22,600 79 4,820
3 11,600 - *1,150 13,700 18 666 21,600 45 2,620
4 12,900 -— *1,390 13,100 14 495 20,300 30 1,640
5 13,500 - *1,500 12,100 18 588 18,700 29 1,460
[3 12,600 - *1,330 9,510 27 693 16,000 35 1,510
7 10,200 - *920 11,700 36 1,140 15,000 54 2,190
8 9,630 - *832 12,600 25 850 18,100 58 2,830
9 9,470 - *808 13,300 24 **862 22,400 41 2,480
10 8,970 - *735 14,100 24 914 20,800 28 1,570
11 10,300 - *936 13,800 23 857 18,300 23 1,140
12 14,000 - *1,600 12,500 24 810 15,700 24 1,020
13 15,900 - *2,000 11,100 21 629 14,500 23 900
14 22,600 - *3,710 11,400 51 1,490 14,700 28 1,110
15 23,300 - *3,920 13,500 167 6,140 14,900 36 1,450
16 19,300 33 1,720 16,200 246 10,700 15,600 35 1,470
17 15,700 36 1,530 22,900 180 **]11,100 15,000 20 810
18 14,900 34 1,370 26,500 80 **5,720 13,000 29 1,020
19 15,300 31 1,280 23,800 52 **3 340 11,100 41 1,230
20 16,000 48 2,070 19,400 45 2,360 11,900 39 1,250
21 17,300 45 2,100 15,400 41 1,700 13,100 37 1,310
22 19,000 41 2,100 13,800 34 1,270 13,400 34 1,230
23 18,900 31 1,580 14,200 41 1,570 13,100 33 1,170
24 17,100 27 1,250 15,000 47 1,900 12,600 29 987
25 16,100 24 1,040 16,100 43 **] 870 11,600 32 1,000
26 15,000 20 810 17,500 41 1,940 12,300 51 1,690
27 14,200 26 997 19,100 43 2,220 13,400 44 1,590
28 14,000 22 832 21,200 78 4,460 14,000 30 1,130
29 13,200 26 927 22,000 103 6,120 14,400 40 1,560
30 12,100 29 947 — — - 15,400 58 2,410
31 12,800 33 1,140 — — J— 17,700 61 **2 ,920
Total 452,770 -— 45,504 453,110 — 74,264 494,000 -— 55,857
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Congaree River at U.S. Highway 601 near Fort Motte, S.C. (02169750) November 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- sediment mean concen- sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft'/s) (mg/L) (ton/d) (ft'/s) (mg/L) (ton/d) (ft'/s) (mg/L.) (ton/d)
April May June

1 21,600 62 **3 620 11,900 52 1,670 18,300 152 7,510
2 21,100 60 *%3 420 11,900 35 1,120 17,200 85 3,950
3 18,200 54 **2 650 11,900 33 1,060 14,500 59 2,310
4 16,700 48 *+2 160 13,300 52 1,870 11,700 45 1,420
S 16,400 47 2,080 14,900 60 2,410 11,300 45 1,370
6 16,600 41 1,840 17,300 48 2,220 11,400 36 1,110
7 16,600 36 1,610 20,600 42 2,340 11,300 34 1,040
8 15,600 32 1,350 21,800 39 2,300 11,600 35 1,100
9 13,300 36 1,290 23,000 38 2,360 10,800 32 933
10 14,100 27 1,030 22,500 39 2,370 9,000 32 778
11 15,300 39 1,610 22,300 36 2,170 7,950 32 687
12 17,000 35 1,610 21,900 29 1,710 9,210 49 1,240
13 19,100 55 2,840 19,600 28 1,480 9,730 38 998
14 19,800 48 2,570 16,500 27 1,200 8,730 38 896
15 17,900 54 2,610 15,000 38 1,540 7,730 33 689
16 14,700 33 1,310 14,900 31 1,250 6,920 40 747
17 13,000 35 1,230 13,300 25 898 6,190 35 585
18 13,100 38 1,340 11,400 29 893 4,550 32 393
19 13,300 34 1,220 10,500 28 794 5,670 42 643
20 13,500 34 1,240 9,360 25 632 5,870 32 507
21 13,300 27 970 8,680 25 586 6,240 37 623
22 12,300 28 930 10,400 40 1,140 6,800 51 936
23 11,800 46 1,470 10,100 28 764 7,400 85 1,700
24 12,400 54 1,810 9,210 48 1,190 7,490 49 991
25 13,300 55 1,980 9,610 60 1,560 7,200 44 855
26 14,500 53 2,070 10,800 52 1,520 6,560 43 762
27 15,400 33 1,370 11,800 44 1,400 6,410 42 727
28 15,100 33 1,350 10,700 36 1,040 6,370 41 705
29 14,200 56 2,150 10,500 72 2,110 6,540 43 759
30 11,300 33 1,010 14,700 78 3,100 7,220 72 1,400
31 -— - — 17,100 95 4,390 -_— - -—
Total 460,500 - 53,740 447,460 - 51,087 267,880 — 38,364
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Congaree River at Highway 601 near Fort Motte, S.C. (02169750) November 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft'/s) (mg/L) (ton/d) (ft/s) (mg/L) (ton/d) (ft™/s) (mg/L) (ton/d)
July August September

1 6,770 59 1,080 13,900 67 2,510 11,200 31 937
2 7,170 49 949 15,000 65 2,630 9,270 25 609
3 7,580 49 1,000 15,900 55 2,360 7,020 37 689
4 8,730 98 2,460 16,600 50 2,240 8,070 31 675
5 9,750 83 2,230 16,500 37 1,650 9,200 29 720
6 8,760 61 1,460 15,400 40 1,660 6,160 23 392
7 8,390 39 883 14,600 43 1,700 4,830 22 287
8 9,570 61 1,580 14,600 40 1,580 4,510 23 280
9 8,960 43 1,040 13,900 32 1,200 3,910 23 243
10 8,060 42 914 13,300 36 1,290 3,290 16 142
11 6,920 43 803 12,800 31 1,070 3,230 23 201
12 7,790 63 1,370 10,600 37 1,030 4,710 23 292
13 7,500 41 830 9,350 45 1,140 5,900 41 705
14 6,790 39 715 9,280 41 1,030 6,070 23 407
15 8,120 78 1,710 9,050 40 977 6,150 33 592
16 8,730 54 1,270 11,100 44 1,320 5,930 21 359
17 8,390 40 906 10,900 44 1,290 3,620 14 133
18 10,400 74 2,160 10,800 43 **],250 2,860 19 147
19 11,300 70 2,140 9,110 42 **],030 3,840 29 301
20 12,200 73 2,400 8,100 44 962 4,240 22 252
21 13,500 96 3,500 8,140 51 1,120 4,660 26 327
22 14,400 70 2,720 7,800 45 948 4,340 16 187
23 13,900 58 2,180 7,250 34 666 3,930 11 117
24 14,000 52 1,970 8,280 45 1,010 3,620 10 98
25 14,300 46 1,780 7,910 46 982 4,620 30 418
26 14,400 38 1,480 6,440 36 626 4,640 15 188
27 13,800 52 1,940 6,570 46 816 3,080 13 108
28 13,000 53 1,860 8,060 54 1,180 2,650 12 86
29 12,000 &8 2,200 9,710 45 1,180 3,120 13 **110
30 11,800 65 2,070 10,100 40 1,090 3,200 14 **121
31 12,900 68 2,370 10,400 34 955 -— - -—
Total 319,880 - 51,970 341,450 - 40,492 151,870 - 10,123
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the

Congaree River at U.S. Highway 601 near Fort Motte, S.C. (02169750) November 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge
Day (ft™/s) (mg/L) (ton/d) (ft™/s) (mg/L) (ton/d) (ft™/s) (mg/L) (ton/d)
October November December

1 2,850 14 108 6,820 20 368 6,860 12 222
2 2,480 16 107 5,140 21 291 4,980 6 81
3 3,170 14 120 3,910 17 179 3,970 8 86
4 4,380 20 237 4,030 15 163 3,810 8 82
5 4,660 22 277 2,990 12 97 5,510 15 230
6 4,430 - *218 2,650 11 79 7,370 22 438
7 3,540 - *144 2,820 16 122 9,410 34 890
8 2,550 - *81 3,650 20 199 11,600 47 1,470
9 2,170 - *61 3,920 13 138 12,100 49 1,600
10 2,870 - *100 3,330 23 213 11,200 26 786
11 3,180 27 232 2,850 11 85 8,260 27 601
12 3,130 19 161 2,580 12 84 5,460 16 236
13 2,580 - *83 2,570 8 56 5,300 12 172
14 2,070 - *56 5,490 34 555 4,230 13 151
15 1,870 -— *47 6,760 27 493 3,090 5 42
16 2,000 - *53 5,420 18 260 3,960 12 128
17 2,780 - *94 4,260 9 104 3,820 14 146
18 3,720 31 311 3,320 8 72 2,280 16 100
19 4,330 29 339 3,510 4 28 2,700 9 66
20 5,060 23 318 3,000 5 40 2,700 7 51
21 4,410 22 265 4,950 31 480 2,570 7 49
22 2,750 12 91 7,530 31 630 3,280 8 71
23 2,570 13 S0 5,600 14 219 3,140 9 76
24 3,760 25 265 3,760 10 103 3,770 9 92
25 6,340 48 857 2,920 7 55 4,580 11 136
26 7,370 39 810 3,060 6 50 3,750 11 111
27 7,930 56 1,240 2,970 6 48 2,850 8 61
28 5,360 25 362 3,480 4 38 2,410 10 65
29 4,290 20 232 4,790 8 103 2,540 10 69
30 5,480 32 523 7,020 22 417 2,920 11 87
31 8,190 30 663 -—- - -—- 4,120 14 156
Total 122,330 - 8,545 125,100 - 5,779 154,550 - 8,551
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Table 3.--Daily mean water discharge, suspended-sediment concentration, and suspended-sediment discharge for the
Congaree River at U.S. Highway 601 near Fort Motte, S.C. (02169750) November 1983 - March 1985--Continued

Mean Mean Mean
Mean concen- Sediment Mean concen- Sediment Mean concen- Sediment
discharge tration discharge discharge tration discharge discharge tration discharge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>