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ABSTRACT

The Charleston Harbor model reproduced the Ashley, Cooper, and Wando
Rivers, and a portion of the Atlantic Ocean. The model was of fixed-
bed construction and was equipped with all the necessary appurtenances
for accurate reproduction and measurement of tides, tidal currents,
salinity intrusion, and other significant phenomena of the prototype. "-

Construction of the Santee-Cooper power project in 1940-1942 included
diversion of flow from the Santee River into the Cooper River watershed. " . -

Average freshwater flow into Cooper River was increased from 72 cfs to
15,000 cfs, and maintenance dredging in Charleston rapidly increased .
from about 180,000 cu yd per year up to 10,000,000 cu yd today. Prior
studies led to the conclusion that rediversion of a major portion of
the Santee River flow would result in a substantial reduction in main-
tenance dredging in Charleston Harbor. The amount of Santee River flow
to leave diverted into Cooper River became a critical value with respect L -
to power generation at Pinopolis, water quality in Charleston Harbor,
and the prevention of saltwater intrusion into the Back River Reservoir
constructed to supply freshwater for the Bushy Park industrial area and
the City of Charleston. The results of previous studies indicated that
a weekly average flow of 3000 cfs would be satisfactory with respect to
reduced maintenance dredging. The power requirements could also be
satisfactorily met with a minimum weekly average flow of 3000 cfs. A
detailed study involving various weekly schedules for release of the
3000 cfs on conditions in the upper reaches of Cooper River and the
Bushy Park Reservoir was considered necessary.

Hydraulic and salinity tests were made for six weekly release schedules
from the Pinopolis power plant. The first involved the continuous re-
lease of the existing weekly average freshwater discharge at the Pinopolis
power generating station of 15,600 cfs, which is referred to as Schedule
A. Schedules B, C, and D all involved release of the 3000-cfs weekly
average flow; however, the respective daily flows were different. Schedule
B had one day of 1325 cfs and six days of 3279 cfs; Schedule C had three
days of zero flow and four days of 5250 cfs; and Schedule 0 had three days
of 1200 cfs and four days of 4350 cfs. Schedule E reproduced a weekly
average flow at Pinopolis of 3500 cfs, with 69 hours of zero flow, 3 hours
of 28,500 cfs, and four days of 5250 cfs. Schedule BM also reproduced a
weekly average flow at Pinopolis of 3500 cfs, but this schedule had one
day of 1325 cfs and six days of 3860 cfs.

The results of the six tests indicated that, due to rediversion, tide levels
in the upper Cooper River, Back River Reservoir, and the East Branch of the
Cooper River were lowered by amounts between about 0.3 ft and 2.0 ft. Tides
at stations in lower Cooper River (below mile 20), the Wando River, and the
Ashley River were relatively unchanged. Surface and bottom ebb predominance
was decreased drastically in the upper reaches of Cooper River, and was more _
nearly balanced thrcughout the length of Cooper River for rediversion condi-
tions than for existing conditions. For existing conditions, the upstream
limit of saltwater intrusion (100 ppm) was about Cooper River mile 25. For
rediversion condituns, the upstream limit of saltwater intrusion was about
mile 39 for Schedules B and D, mile 40.5 for Schedule C, and mile 36 for '.-
Schedules E and BM. The deqree of salinity stratification was significantly -

reduced throughout the system for rediversion conditions.

*.~~ .*. . . . . . . . .. . .



PIU3FACE

~This report presents the results of a model study'rqueste--by--

U. S. Army Engineer District, Charleston, South Carolina. 'The study was

performed during the period Novemiber 1973 to August 1974 1in the existing

Charleston Harbor model in the Hydraulics Laboratory, U. S. Army Engineer

Waterways Experiment Station (WES), Vicksburg, Mississippi, under the

direction of Mr. HI. B. Simmons, Chief, Hydraulics Laboratory; Mr. F. A. - 0

Herrmann, Jr., Assistant Chief, Hydraulics Laboratory; Mr. R. A. Sager,

Chief, Estuaries Division; Mr. W. H. flobb, Chief, Interior Channel Branch;

Mr. H. A. Benson, Project Engineer; and Mr. H. R. Smith, Senior Technician. -

Technical help was provided by Messrs. C. R. Herrington, J. Cessna, J. T. 0

Cartwright, D. M. Stewart, and E. S. Jefferson. This report was prepared

by Mr. Benson with the assistance of Messrs. Bobb, Herrmann, Sager, and

* Smith.

Director of the WES during the performance of this study was

COL G. H. Hilt, CE. Technical Director was Mr. F. R. Brown.
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CONVERSION FACTORS, U. S. CUSTOMARY TO ME~TRIC (SI)

UNITS OF MEASURE3MENT

U. S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply By To Obtain

inches 2.54 centimetres .

feet, 0.3048 metres

miles (U. S. statute) 1.609344 kilometres

square feet 0.092903 square metres

square mniles (U. S. statute) 2.58999 square kilometres

cubic yards 0.764555 cubic metres

feet per second 0.3048 metres per second

cubic feet per second 0.0283168S cubic metres per second
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COOPFR RIVER REDIVERSION PROJECT
BUSILY PARK WNIliR SUPPLY TESTS

Hydraulic Model Investigation 0

PART I: INTRODUCTION

The Prototype

1. Charleston Harbor, an important South Carolina seaport, is

located on the Atlantic Coast about 110 miles* southwest of the North

Carolina-South Carolina state line, and is formed by the junction of the S

Ashley, Wando, and Cooper Rivers as shown in Figure 1. Prior to 1940,

the estuary had a drainage area of about 1400 square miles, and the

average freshwater inflow from all tributaries was on the order of 415 cfs

(261 cfs from Ashley River, 82 cfs from Wando, and 72 cfs from Cooper S

River). The estuary was of the homogeneous type, being almost entirely

salt water. Construction of the Santee-Cooper Hydroelectric Project was

begun in 1940 and completed in 1942 and included a dam in the West Branch

of the Cooper River at Pinopolis, SC, and diversion of Santee River flow _ .

through the Pinopolis power plant into the West Branch of the Cooper

River. The drainage area of the Charleston estuary was thus increased

to about 16,000 square miles, and the average annual freshwater inflow of

the Cooper River was increased from 72 cfs to about 15,000 cfs. The

estuary was changed to a partially mixed type, and density currents became

a controlling factor with respect to shoaling in the harbor. Prior to

completion of the Santee-Cooper power project, maintenance dredging in-

Charleston Harbor averaged about 180,000 cu yd per year. Since com-

pletion of the project, annual maintenance requirements in the navigation

channels steadily increased up to 10,000,000 cu yd at the present time.

The results of previous studies indicated that rediversion of a major

portion of the Santee River flow from Cooper River back to the Santee -

A table of factors for converting U. S. customary units of measure- .'2
ment to metric (SI) units is presented on page 3. . "

S
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River is the best way to obtain a substantial reduction in maintenance

dredging in Charleston Harbor. However, continuation of as much flow as

possible through Pinopolis was considered desirable to minimize change to

the Cooper River and harbor environment and to accommodate downstream

needs of Bushy Park Reservoir at mile 43 and the Jefferies Steam Electric

Generating Plant just below Pinopolis. The existing Cooper River Federal

navigation channel and the portion maintained by the Navy have project

depths of -35 ft mlw*.

Purpose of Model Study

2. The purpose of the model study was to determine the effects on

tidal heights, current velocities, and salinities of various weekly

hydrographs at Pinopolis which could result from the proposed rediversion

project. The existing hydrograph has a weekly average flow of 15,600 cfs.

Five suggested rediversion schedules were tested, including three with

a weekly average flow of 3000 cfs and two with a weekly average flow of

3500 cfs.

* * In this report, mlw refers to mean low water for the Custom House
tide gage located on the Charleston waterfront (gage CR2 as shown in

* Plate 2).

6
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PART II: TiIE MODEL

Description

3. The Charleston Harbor model reproduced the entire tidal portions

of the Ashley, Cooper, and Wando Rivers and a portion of the Atlantic .

Ocean within the limits shown in Plate 1. The Ashley and hWando Rivers

and the East Branch of the Cooper were reproduced to correct lengths and

cross sections, but, in order to conserve space, were realigned to con-

form to the general alignment of the Cooper River. 0

4. The model was constructed to linear scale ratios, model to

prototype, of 1:2000 horizontally and 1:100 vertically. These scale ratios

fixed the following model-to-prototype relations: slope, 20:1; velocity,

1:10; time, 1:200; discharge, 1:2,000,000; and volume, 1:400,000,000. The *
salinity scale ratio was 1:1, and the model ocean supply was maintained

at a salinity of 30,000 parts per million (ppm) total salts. One prototype

tidal cycle of 12 hr and 25 min was reproduced in the model in 3.725 min.

The model was approximately 137 ft long, 46 ft wide at the widest point, __

and covered an area of about 3600 sq ft. It was constructed within a

shelter to protect it from the weather and to permit uninterrupted

operation.

Model Appurtenances

S. The model was equipped with the necessary appurtenances to

reproduce and measure all pertinent phenomena such as tidal elevations, S

saltwater concentrations, current velocities, freshwater inflows, and

dye concentrations. Apparatus used in connection with the reproduction -

and measurement of these phenomena included an automatic tide generator

and recorder, tide gages, conductivity (salinity) meters, chemical • •

titration equipment, current velocity meters, freshwater inflow measuring .-.-

devices, skimming and measuring weirs, and fluorometers for dye concen- .

tration determinations.

7
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Tide generator and recorder

6. The reproduction of tidal action in the model was accomplished

by means of a tide generator, located in the model ocean, which main- 5
tained a differential between a pumped inflow of salt water to the model

and a gravity return flow to the supply sump as required to reproduce all

characteristics of the prototype tides at the ocean control tide gage.

A schematic drawing of the operation of this system is presented in 0

Figure 2.

Tide gages

7. Automatic water surface transmitters were installed at the

locations shown in Plate 2. Brush recorders were used to record the

tidal elevations throughout the model. Portable point gages were used

to measure tidal elevations at special points of interest.

Salinity meters

8. All salinity concentrations of samples taken from the model 0

throughout the various tests with a concentration in excess of about 1.0

parts per thousand (ppt) were determined by use of salinity meters con-

sisting primarily of conductivity cells especially built and calibrated

for this purpose. The salinity meter is shown in Figure 3. One cell was

used for salinities between 1.0 and 1.5 ppt; a second cell covered the

range from 1.5 up to about 20.0 ppt; while a third cell was used for

values greater than 20.0 ppt. The accuracy of the salinity meters is

+ 2 percent of full scale above 1.0 ppt. The values were determined by 0 0

chemical titration when concentrations were less than about 1.0 ppt.

Chemical titration equipment

9. This method of determining salinity concentration was used

primarily to determine the salinity concentrations in critical areas S

known to be less than 1.0 ppt, for periodic calibration checks of the

salinity meters, and to insure that a constant source salinity was .

maintained in the ocean supply sump. The titration equipment consisted

of a graduated burette for measuring the volume of silver nitrate 0 S

required to precipitate the salt, pipettes for measuring the volume of

each sample, sample jars in which to perform the titration, a supply of

S S

8
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silver nitrate, and a quantity of potassium chromate for use as an end-

point indicator in the titration process. The method consisted of adding 0'

a known concentration of silver nitrate solution to a known volume of

the model salinity sample; the amount of silver nitrate required to pre--

cipitate the salt contained in the sample was then converted to salinity

in parts per thousand. The accuracy of the titration process was within •

40.1 ppt.

Current velocity meters

10. Current velocity measurements were obtained with miniature

Price-type current meters (Figure 4). The five meter cups, constructed 0 S

of either a light plastic or a metal material, were approximately 0.04 ft

(4.0 ft prototype) in diameter and were mounted on a horizontal wheel

0.09 ft in diameter; the center of the cups was 0.05 ft (5.0 ft prototype)

from the bottom of the frame. The meters were calibrated frequently to S S

ensure accurate operation and were capable of measuring actual velocities -

as low as 0.03 fps .(0.3 fps prototype).

Freshwater inflow measuring devices

11. All rivers with freshwater inflows were equipped with a constant 0

head tank and either rotometers or Van Leer weirs for precise measurements

of the respective flows. The Cooper River control at Pinopolis was

equipped with a quick-opening valve to make it possible to simulate the

flow changes dictated by the power-generating schedule being tested.

Skimming weir

12. A portion of the mixed salt water and fresh water that accumu-

lated in the model ocean had to be wasted in order to maintain a constant

volume. This was accomplished by means of a skimming weir that removed 0 t

a quantity of water equal to the total of the freshwater inflows. Precise

measurement of the discharge over the skimming weir was made by means of

a Van Leer weir.

Limitations of the accuracy of model measurements

13. Measurements of tidal elevations in the model were made with -

point gages graduated to 0.001 ft, or 0.1 ft prototype, and with automatic .---. .

............ : ..- . ......
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water-level transmitters, also graduated to 0.1 ft prototype. The limita-

tions of the current velocity meters used in the model were mainly due to

the size of the meter with respect to the 1:2000 horizontal scale to which

the model was constructed. The horizontal spread of the entire meter cup

wheel was about 0.11 ft in the model, which represents about 220 ft in

the prototype, as compared with a horizontal distance of about 1.0 ft for

prototype meters. The height of the meter cup was about 0.04 ft (4.0 ft

prototype) as compared with only a few inches in prototype meters. The

center line of the meter cup was about 0.05 ft above the bottom of the

frame; therefore, bottom velocity measurements in the model were _

actually obtained at a point 5.0 ft (prototype) above the bottom,

instead of about 2.0 ft above the bottom as usually obtained in prototype ....

velocity measurements. The model velocities were determined by counting

the number of revolutions of one meter cup in a 10-sec interval, which 5 •

represented a period of about 33 min prototype, as compared with about

1-min observations in the prototype. Three or more model observations

were averaged in an attempt to obtain the best data possible. In a

physical model constructed to a 1:2000-horizontal scale, the critical _.O

feature in obtaining truly comparable base and plan test current measure- .

ments lies in the technicians' ability to locate the meter at exactly .

the same position in the cross section each time measurements are made. -

Horizontal errors in meter location in the order of 0.01 to 0.05 ft can P O

result in large velocity differences, particularly in a narrow, sinuous

channel such as Cooper River. This should be kept in mind when comparing . --

corresponding velocity measurements.

13
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PART III: TESTS AND RESULTS

14. Tests were conducted for six freshwater flow conditions at

Pinopolis with the existing 35- by 600-ft Cooper River navigation channel.

Freshwater inflows for the Ashley and Wando Rivers remained constant for

all tests at 261 cfs and 82 cfs, respectively. All tests were conducted

with a continuous reproduction of an average spring tide having a range

of approximately 6.0 ft at Custom House (HW elevation = 6.3 ft; LW eleva-

tion = 0.3 ft). The model was operated with an ocean source salinity of

30,000 ppm.

15. For all tests, a combined withdrawal of 1150 cfs was pumped

from Bushy Park Reservoir to simulate water usage by Charleston and

industries located in the Industrial Park. Of the total withdrawal,
200 cfs was for the Charleston Public Works and was returned to the

estuary at the City of Charleston at approximately the mouth of the

*: Ashley River. A second 200 cfs, withdrawn for the Vernona Plant, was

returned to the Cooper River at approximately mile 29. The withdrawal

* for the South Carolina Electric and Gas plant amounted to 750 cfs and

was returned to the Cooper River at approximately mile 33. The locations

". of the various intakes and outfalls are shown in Plate 1.

16. Maps showing the locations of the tide, salinity, and velocity

stations are shown in Plates 2 and 3. For all tests the model was operated

until stable salinity conditions were obtained before any reported data

were taken. This was achieved by operating the model with a constant

freshwater inflow for a period of approximately 60 tidal cycles, or

until the model consistently reproduced the hydraulic and salinity

phenomena with respect to location and phase of the tidal cycle. The

proposed weekly hydrograph was then started and continued throughout the

remainder of the test.

17. The only differences between tests are the changes in daily

Pinopolis releases dictated by the six weekly hydrographs that were

reproduced. For the first test, a modification of the existing Cooper

River average daily inflow which averaged 15,600 cfs for the week
0

14
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(Schedule A) was reproduced. The model hydrograph is shown in Columns

"N" of Table 1 along with corresponding prototype values listed in 0 0

Columns "P." Inspec;tion of the hourly prototype flows shows that several

significant flow changes occur each day. The flow changes result from -'-'''-

variations in the demand for electricity. Detailed reproduction of such

a daily hydrograph in the model was not practical due to the time scale 6 0

of the model; therefore, the simplified hydrograph shown in Columns "IM"

of Table 1 was used for the model tests. The model values were obtained

by averaging the periods of relatively uniform discharges shown in

Colu mns "P" of Table 1. 0 0

18. For the second test, the proposed Cooper River rediversion

weekly hydrograph shown in Table 2 (Schedule B) was reproduced. The

proposed flows consisted of sustained flows of 1325 cfs each Sunday,

with sustained flows of 3279 cfs for the remaining six days of the week. 0 6

The average inflow for the week was 3000 cfs.

19. The third test was conducted with the proposed Cooper River

rediversion weekly hydrograph shown in Table 3 (Schedule C). This hydro-

graph invited maximum upstream intrusion of the salinity front during a

generating week. The proposed flows consisted of zero flow for the 72-hr

period from midnight Saturday to midnight Tuesday and a daily average

flow of 5250 cfs for the remaining four days of the week. Schedule C

also resulted in an average inflow of 3000 cfs for the week. - •

20. The fourth test was conducted with the proposed Cooper River

rediversion weekly hydrograph shown in Table 4 (Schedule D). This hydro-

graph involved a sustained flow of 1200 cfs for 72 hours followed by a

daily average flow of 4350 cfs for the remaining four days of the week. 
0

Schedule D resulted in an average weekly inflow of 3000 cfs.

21. The fifth test was conducted with the proposed Cooper River

rediversion weekly hydrograph shown in Table 5 (Schedule E). This hydro-

graph was similar to Schedule C described in paragraph 19, except that

the average weekly flow was increased from 3000 cfs to 3500 cfs. This

was accomplished by decreasing the period of zero flow from 72 hours

to 69 hours, releasing 28,500 cfs for the following 3-hr period, and

15
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releasing a daily average flow of 5250 cfs for the remaining four days

of the week.

22. The sixth test was conducted with the proposed Cooper River

rediversion weekly hydrograph shown in Table 6 (Schedule BM). It was

desired to increase Schedule B's weekly average flow from 3000 cfs to

3500 cfs. This was accomplished by reproducing the same sustained

1325-cfs flow each Sunday but increasing the sustained flow for the

remaining six days of the week from 3279 to 3862 cfs.

Tides

23. The locations of the 17 tide gage stations are shown in

Plate 2. Hourly tidal heights were measured for each station for 14

tidal cycles for the hydrographs of Schedules A, B, C, D, and E. The

tidal curves shown in Plates 4-IS are the average curves measured over

the 14 cycles at each tide station with the exception of the tidal 0

curves of Schedule BM. The tidal curves for Schedule BM are for a sus-

tained flow of 3500 cfs. This was necessary because of operational

problems with the automatic tide gages. Because these problems could

not be resolved, it was necessary to use point gages for the Schedule

BM tide measurements. Since neither the time nor personnel required

were available to make manual tide measurements at all gages throughout

the 14-cycle period, it was necessary to simplify the measurement pro-

cedure by introducing a constant freshwater inflow. Because the tide S

mcasurements for Schedule B did not exhibit marked variations throughout

the weekly cycle, this procedure was determined to be a reasonable

a pp roximation.

24. The effects of the 3000-cfs rcdiversion hydrographs on the ,

seven-day average of the tidal heights throughout thc estuary are shown

by comparisons of the existing Schedule A weekly hydrograph and the

rediversion Schedules B, C, and D. Examination of Plates 4-9 shows

little or no change at the downstream Cooper River stations (CR2, CR3,

and CR4). The data from the upstream Cooper River stations (CR5 , CR6,

CR7, and CR8) show progressively more pronounced decreases in water

surface elevations due to the reduced flow of Schedules B, C, and D.

16 ' ,
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The mean water level at CR5 .dccrerscd aut. 0.3 ft, while tile levels for

CR6, CR7, and CRS decreased approxiimatcly 0.7, 1.2, and 2.0 ft, respec- S ,

tivcly. Water ur'f;Icc L ic-;at in: for St I ionii PR 1 and BR2, in Back River- .

Rese rvo ir, Were 1(c( rld .a p roi.~iatclv 0.7 it aftcr rdiversion, w)ile the . .•.

tide ranc in the recr'.'oitr .s oucha:n cd. Tide heights after rediversio... ........-.-

in the upper cud of the Lti. ' hirch of the Cooper River (ECl) were lowered

about .. 1 ft. at hi'h ,at'r and bt vaQ-c ii awounllts at lo later wit1h the

Schedule 1) test ois, ot pr m (-,m)ced. Tho W:111do River (Stations W RI,

I2, and WR3) , the Asj Iky 1), v (S ,i t ions, ,\RI and AR2) , and Clouter

Creek (Station C(CI) expeien. ad chim, c which were generally less than S S

0.3 ft as a result Of th'. rfdlcci f ow necessitated by the rediversion.

25. The e officts -t thf, 5,() -c s rcdi -(rsian hydrographs on t i al -

heights tihiroughent the est Ua v Ae ';hov,:i ,v comparisons of the existing

Schedule J\ weekly hydrograph and th e redi\ers.ion Schedules E and BM . S

Exaiination of the co:7,ptraiti'c cui-,e shown in P1la tes 10-IS shows basically . ...

the same effects for Sch,,dukVs h, and BM, is were noted and described for .

Schedulc-s B, C, and I. Thor, ,as litric or no change in the lower portion.

of the Cooper Ricer, as indic;ited bv rinau rcmcnts at gages CR2, CR3, and

CR4. The data froi t he ui- t r,'Am (oper Ri ver Stations CR5 , CR6, CR7 ,

and CR8 show a progressively iiore pronounced decrease in water surface

elevations for both Sc hedhle-. F and BM (,! approximately 0.4, 0.8, 1.2p

and 2.0 ft, respectively. Water cecl at Station 1C1 in the upper end

of the East Branch of the Ca1 - River LIcreased about 1.0 ft after

rediversion. Water- surface clec:t ons in Back River Reservoir were

lowered an avera ,, a)., V.re:,. !'t for Schedul 1e Land approxi-

mately 1.2 I't f'or ;chticit i-1. !Lcn : c; the 1aido River (Stations

WRI, MZ2 zuad WN,.3), the VIilc ic! ('atat-tjens ARI and AR2), and Clouter

Creek (St it ion CCl) t,'re gn, a1 v , I than 0.4 ft . Differences on

the order o!' abo t ii.5-1..i ft cx.c- tct.an the results of Schedules E . .

and BM at a fe., stata., o:oT:,;lv .2, C-., Wi-;, BR], BN2, and AR).

These differences are pro&a , iv duc to the differences between taking data

during repreduct i on uf ti 0.> i, da c h:l 'o ,ra1ph and during a sustained

flow which was stOb:t itut cd fcor h hedlc I1 , ,! : as inentined previously.

Therefore, the ;c diff'oru-i.,, , V,,i: , ie- red to be significant.
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.- . °- ° " - ... . . .



--"---" -"f "" '"

26. In general, the reduction of the mean Cooper River freshwater

discharge from 15,600 cfs to 3000 cfs or 3500 cfs will result in a 0

lowering of the tidal levels throughout the upstream portions of the

Cooper River only.

27. Maximum and minimum tide heights at six selected stations (CR5,

CR6, CR7, CR8, BRI, and BR2) located either in upper Cooper River or in •

Back River Reservoir for Schedules A-E are shown in Plates 16-45. Each

plate shows the inverted weekly hydrograph (both prototype and model)

along with the corresponding water surface levels at the various locations.

28. Plates 16-21 show maximum and minimum tide heights in upper I

reaches of the estuary throughout a week's operation with Schedule A.

In the model, Schedule A had low flows on Sunday (except from 8:00 to

11:00 A.M.) and for the rest of the week had flows varying from 1200 cfs

to 26,585 cfs during each day. All six stations showed substantial ,

decreases in high- and low-tide levels all day for Sunday and Monday

morning and relative stability throughout the remainder of the week.

At Station CR5, the influence of the daily fluctuations of freshwater

inflow on the differences between successive high and low waters was quite _ __

small. The influence on low-water elevations increased progressively at

stations farther upstream, however. At Station CR5, successive low-water

elevations differed by about 3.5 ft. Except for the Sunday/Monday morning "

period, successive high-water elevations at Cooper River stations varied | S

by about 0.2 ft. The Back River stations exhibited the same type of

weekly fluctuations; however, elevations of successive high and low waters

varied by about 0.5 ft.

29. Plates 22-27 show the maximum and minimum tide heights in

upper reaches of the estuary throughout a week's operation with the

rediversion Schedule B. In the model, Schedule B had a sustained low

flow of 1325 cfs Sunday with a sustained flow of 3250 cfs for the re-

maining six days of the week. During this relatively stable hydregraph, p
high-water levels for the six stations remained relatively constant

from cycle to cycle, with minor overall fluctuations. Low-water eleva-

tions also remained at a fairly constant level during the week with the

I S
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greatest overall change, an increase of approximately 0.6 ft, recorded

at Station CR8. Tidal ranges and mean tide levels remained relatively • 0

constant during the week with Schedule B.

30. The maximum, and minimum tide heights in upper reaches of the

estuary with Schedule C are shown in Plates 28-33. In the model,

Schedule C had zero flow for the first three days of the week followed 0 0

by a sustained flow of 5250 cfs for the rcnaining four days. Stations

CR5 and CR6 experienced a gradual rise in water Frurface elevations

during the lattcr part of the week. At Stations CR7 and CR8 a somewhat

greater rise occurred, especially at low water, during the 5250-cfs flow. O .

Hligh-water elevations increased about 0.b ft and 0.4 ft, while low-water

elevations increased about 1.1 and 1.3 ft at Stations CR7 and CR8, - -

respectively. Tide ranges were relatively unchanged throughout the week

except at Stations CR7 and CR8. The tidal range at Station CR7 decreased 6 6

from about 3.3 ft on Monday to about 2.9 ft during the latter part of

the week, while at Station CR8 the tide range decreased from about 2.5

ft to about 1.6 ft. In Back River Reservoir at Stations BRI and BR2,

a gradual rise in water surface elevation occurred as the week progressed s o
with little or no variation in tidal ranges as shown in Plates 32 and 33.

31. The maximum and minimum tide heights in upper reaches of the

estuary with Schedule D are shown in Plates 34-39. In the model,

Schedule 1) had 1200-cfs flow during the three-day period from Sunday

through Tuesday with the remaining four days regulated at 4350 cfs.

At Station CR5 in Cooper River the Schedule D hydrograph caused minimal

change in the water level. A gradual increase in the tide level occurred

at Station CR6 during the 4350-cfs flow period, with an associated

decrease in tidal range of about 0.2 ft. The increase in water surface

elevations was more pronounced at Stations CR7 and CR8, with approxi-

mately 0.2- to 0.4-ft-range reductions occurring during the high-flow

period of the hydrograph. In Back River Reservoir at Stations BRI and-
BR2 a slight, gradual rise in water elevation occurred during the latter

part of the week with minimal variation occurring in tide range as is :' .K 2.

shown in Plates 38 and 39.

* °0
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32. The maximum and minimum tide heights in upper reaches of the

estuary with Schedule E are shown in Plates 40-45. In the model, Schedule 0

E had zero flow during the first 69 hours of the week followed by three

hours of 28,500-cfs flow, which is followed by a sustained flow of 5250

cfs for the remaining four days. Maximum and minimum water levels

remained fairly constant from Sunday through Tuesday at all locations;

thea a sharp increase occurred on Wednesday as a result of the 28,500-cfs

release during the three-hour period between 9:00 P.M. and 12:00 midnight

Tuesday. Subsequently, water levels decreased slightly and remained

constant (but significantly higher than Sunday-Tuesday levels) during

the remainder of the week. Compared to Sunday-Tuesday levels, low-water

peak elevations increased from about 0.3 ft at Station CR5 to about 1.A
ft at Station CR8. Low-water levels during the latter part of the week

were increased by amounts varying between about 0.2 ft at Station CR5,

to about 1.1 ft at Station CR8 (compared to Sunday-Tuesday levels). High-

water levels fluctuated in similar fashion, but the chan,,c-, were of a

lesser magnitude. The tide range was reduced during the week by anounts

varying from about 0.3 ft at Station CRS to about 0.7 ft at Station CRS.

Stations BR1 and BR2 in Back River Reservoir were affected in the same

manner, with tide levels changing approximately 0.5 ft overall during ' " "

the week.

Current velocities -

33. Current measurement!, were made throughout the estuary for

Pinopolis release Schedules A, 13, E, and BM and at six selected locations

for release Schedules C and D. The current measurements were made during - "

the last tidal cycles of sustained high flow for each hydrograph. Station';

utilized for the overall survey included all even-numbered mile stations

in Cooper River from mile 0 to mile 44, mile stations 1, 3, 5, 7, 9, and

13 in Wando River, mile stations 1, 3, 5, and 9 in Ashlfey River, and

mile 1 in Clouter Creek. The six selected locations occupied during

tests of Schedules C and 1) were mile 1 in Ashley River and miles 30, 34,

38, 42, and 44 in Cooper River. The locations of all current velocity

stations are shown in Plate 3. Measurements were made hourly throughout

20
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a tidal cycle at surface and bottom dep-ths for all conditions tested and
the results arc prcsetted inl Tables 7-40 and inl Plates 46-85. The tables0 0

a] la u 1 id t be I iu1cn cf oCk currLuce and the values of maximum flood and

ebb y vce ,:it. ics and OW coipted~tk prcentage of thc total flow which is in . .

anl ebb li ry t ionl, Cum1:oir 1 rferred to as CM) predoniuance. This expression

iS dCvi lid from a conventional plot of velocity versus time over a tidal0

cNvc Ic at xny gi vLii point. The areas subtenided by both ebb and flood por-

t ions of thec curve art. ineasured (or calculated) and summarized. The area

subtended 1)y the ebb) port ion of the curve is then divided by the total

area to detcrmline whaLt pcen~ltalge of the total flow is in the ebb direction.

Predum inlarwe valuecs greater than -50 pecrcent indicate that tile net flow at

the jpoirit of measuivueilt is inl the downstream or elbb direction. Values

le.Ss thall SO percent, indicate that net flow is in anl upstream or flood

dIi rec t i on. Plots of surface and bottom flow predominance along Cooper

ai'r e presented ini Plates 86 and 87, respectively.

34. The effects of rediversion of a major p~ortion of the Coopcr

Ri ver freshwater flow onl current velocities call be seen by comparing the

curves Fur Schedule A (the existing l5,600-cfs average weekly flow hydro--_

graph) to Sinlilay curves for the various redliversion release schedules. .':
Scheduiles B, Y, and 11M generally increased surface flood velocities

ups-treamn of approximately mile 210 inl the Cooper River, hut caused smaller

changes (generally reduILction1s) to surface flood veloci ties downstream of

mile 20 (see Pl at es .11)-08). 'I'l roughout Cooper Rtiver , surface ebb veloci -

tie,; a, over haIif the mecasurement locations were relatively unchanged by

!;e-Ledul(,. P, , 1, and W1. At tile locations where changes inl strength of

eH) VelOc-itie!S WCYC no0ted, abuntL hal1f Were inlc reaseS anld half were

decreases. Schedules, B, 17, and B%1 resulted inl a significant phase shift

'f' sllr f'aC ye leeit ie up:it ream of' about Couper River mile 30.

35. Schedule>, 1, E., and BMN significantly, increased maximum bottom

flood velocitics upstrean of mile 20, while ebb velocities remained

relatively, unlchnlged. Maximum bottom ebb velocities were generally

increased from the jetties to the miouth of the Cooper River (approxi-

mately mitles 2 to 14); whilie above mile 14, ebb velocities inl the Cooper

21
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River were generally reduced or unchanged as a result of rediversion.

Upstream front about mile 30, a significant phase shift of bottom veloci- S

ties was observed.

36. As seen in Plates 86 and 87, Schedules B, E, and BM resulted

in drastic changes of surface and bottom flow predominance in the upstream

portion of Cooper River. At the surface, ebb predominances above about S

mile 28 were reduced from 80-100 percent for Schedule A to 50-80 percent

for the rediversion schedules. In the vicinity of miles 7-13, surface

ebb predominances were reduced from about 65 percent to 50-60 perceat.

At the bottom, ebb predominances upstream of mile 15 were reduced from I 0

about 50-100 percent for Schedule A to about 35-65 percent for the

rediversion schedules. Between about miles 5 and 15, bottom ebb predomi-

nances were increased about 20-50 percent for Schedule A to about 30-60

percent for rediversion conditions. It can thus be seen that, for redi- S

version conditions, surface and bottom flow predominance throughout the

length of Cooper River would be more nearly balanced for rediversion

conditions than for existing conditions.

37. In the Wando River, overall effects of the flow reduction to . .

conform to Schedules B, E, or BM appear to be minimal (Tables 30-35).

Random increases and decreases in both overall flow and maximum current

values occurred. At the three downstream locations measured, miles 1, 3,

and 5, bottom ebb flow predominance increased slightly for the rediversion

schedules.

, 38. In the Ashley River, the overall effect of the rediversion to

Schedules B, E, or BM or surface flow also appears to be minimal (Tables

36-39). Surface flow prediminance for the four hydrographs tested was 0

in the ebb direction and was generally reduced slightly by the rediversion.

At bottom depth, random increases and decreases in both flow predominance

and maximum current values occurred. . .... ".

39. The measurements in Clouter Creek show a general reduction in

maximum ebb velocities, while the ebb flow predominance was relatively

unchanged (Table 40).

* 0
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40. The effects of Schedules B, C, and 1) are shown in Tables 41-46

and Plates 80-87. In Cooper River, surface flood velocities were generally 0

increased at the five selected stations, while the surface ebb velocities

had slight rundom increases or decreases as a result of the redivcrsion

from Schedule A to Schedules B, C, or D. Maximum bottom flood velocities . ..

were increased at these selected stations, while bottom ebb velocities

remaincd jeiicrally niciainged or were slightly reduced. Both surface and

bottom flow are predominantly ebb, and the rediversion significantly

reduced k-bb prcdomilainces at the five Cooper River stations presented

(Plates 86 and 87).

41. At mile 3 in the Wando River, surface and bottom maximum ebb

velocities were relatively unchanged, while maximum surface and bottom

flood velocities decrea.ed slightly due to the rediversion from Schedule A

to Schedules B, C, or D (Plate 85 and Table 46). Ebb predominances at

both surface and bottom depths increased slightly, making the overall

flow predominantly in the ebb direction.

Salinities

42. Profiles of salinity concentrations in Cooper River for surface

and bottom depths, at times of both high- and low-water slack, for the

existing Schedule A hydrograph and for the rediversion hydrographs,

Schedules B, C, D, L, and BMI, are shown in Plates 88-93, respectively.

The salinity values shown in the six plates were determined by averaging : -

measurements miade during Tuesday after the low-flow period of the weekly

release hydrograph and measurements made during Saturday after the high-

flow period. During the hydrograph week, the salinity front migrated

slig:htly farther upstream and slightly farther downstream than is

indicated by the prof.tlcs which show the average locations during the week.

Considerii,; the capabilities of the model and the limits of accuracy of

the salinity measuring equipment and the variability of the background

concentrations, the exact location of the 10-ppm value is difficult to

define. 1he location of the 100-ppm value is considered to be accurate;

therefore, all discussion of the salinity fronts refers to the location

of the 100-ppm values.

23. 
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43. The upstream limit of intrusion (100 ppm) of ocean salt

water (high-water slack, bottom) was at approximately mile 25 for existing

or Schedule A conditions. The upstream limit of intrusion of ocean salt

water for the 3000-cfs rediversion Schedules B and D was at approximately "

"The Tee," mile 39; while for Schedule C, with zero flow for 72 hours,

the salt front moved upstream to approximately mile 40.5. The 3500-cfs •

rediversion Schedules E and BM held the salt front at approximately mile

36, or 3-1/2 miles below "The Tee" and seven miles below the entrance

canal to Back River Reservoir. It can also be seen in Plates 88-93 that

the rediversion schedules significantly reduced the degree of stratifi- 0

cation throughout the length of Cooper River. That is, surface and bottom

salinities were more nearly identical for rediversion conditions than for

existing conditions.

44. The salinity profiles in Plates 88-93 have been drawn to show I

an upstream limit of 10 ppm.

45. Profiles of salinity concentrations in Cooper River for bottom

depths, at times of high-water slack, for the six schedules tested are

repeated in Plate 94 for direct comparison of the effects of each schedule 6

on the salinity distribution in the Cooper River. -

46. Salinities were also measured at seven locations in Ashley

River, eight locations in Wando River, one location in Clouter Creek, ".. -

and two locations each in Back River Reservoir and in the East Branch of 0

the Cooper River. The results of measurements at these locations at high-

water slack for the existing Schedile A and the rediversion Schedules B,

C, D, E, and BM are listed in Table 47, and low-water slack values are

listed in Table 48. Salinities in the Ashley River were generally 6

increased on the order of 7 to 12 ppt as a result of the rediversion.

Salinities in the Wando Rive: were generally increased on the order of

8 to 13 ppt. Salinities in Clouter Creek were also increased on the order .

of 13 to 17 ppt. Within the accuracy of tile salinity measuring system, 5

ocean salt was not detected at the two Back River Reservoir stations or
in the lower end of the East Branch of the Cooper River. The degree of

stratification in the Ashley and Wando Rivers and Clouter Creek was

reduced significantly by the rediversion schedules. I
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PART IV: CONCLUSIONS

47. Based on the results of the model tests reported herein,

rediversion of the Cooper River from an existing weekly average flow of

15,600 cfs to weekly average flows of either 3000 cfs or 3500 cfs had

the following effects on tides, currents, and salinities in the Charleston 0

estuary for the existing 5- by 600-ft Cooper River navigation channel:

a. Tide ranges and levels downstream of mile 20 in Cooper
River remained relatively unchanged. Tide levels and
ranges in the Wando River and Ashley River were also
essentially unchanged. Mean tide levels in the upstream S

portion of Cooper River w.re decreased by amounts varying
between approximately 0.3 ft at mile 33 to about 2.0 ft
at mile 50.5. Mean tide levels in the East Branch of the
Cooper River and in Back River Reservoir were decreased
approximately 1.0 ft.

b. Surface flood velocities were generally increased upstream
of approximately mile 20 in the Cooper River and were
relatively unchanged downstream of mile 20. Surface ebb
velocities throughout Cooper River .were essentially un-
changed. Surface velocities upstream of about mile 30
experienced a significant phase shift.

c, Maximum bottom flood velocities were significantly increased ...- ; -.-
upstream of about mile 20, while velocities downstream of
mile 20 remained relatively unchanged in Cooper River.
Maximum bottom ebb velocities were generally increased -

from about mile 2 to mile 14, while upstream of mile 14 0
velocities were generally reduced slightly or were un-
changcd. A significant phase shift of bottom velocities
occurred upstream from about mile 36.

d. Predominance of surface and bottom ebb flow was drastically
reduced in the uipper reaches of Cooper River. Downstream _
of the mouth of the Wando River, surface ebb predominance
was decreased and bottom ebb predominance was increased.
11hrolIghout the length of Cooper River, rediversion inflows
resulted in more nearly balanced flow predominance at both
the surface and bottom.

e. Changes in flow conditions in Wando River, Ashley River,
and Clouter Creek were minimal.

25-
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f. The limit of the average intrusion of ocean salt water
(100 ppm) in Cooper River was moved upstream approximately
10 to 15 miles as a result of rediversion. For release
schedules averaging 3000 cfs, the weekly average limit
of intrusion of salt water was located in the vicinity of

"The Tee" between river miles 39 and 40.5. For schedules
averaging 3500 cfs, the weekly average limit of intrusion
of salt water was located at about mile 36.

g. The degree of stratification (that is, the difference

between surface and bottom salinity) was significantly
reduced throughout the length of the Cooper River.

h. Salt water was not detected in the Back River Reservoir

for any of the Pinopolis release schedules tested.

i. Salinities in the Ashley and Wando Rivers and in Clouter
Creek were increased by amounts varying between 4 and 17
ppt. The degree of stratification was also significantly
reduced.

L. 9
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TABLE? 7

CHAILESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCIlIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 00

SURFACE 0 •
TIMESC

IN HlOURS SCH A SCH B SCH E 114101)

0, -2:3 -2.1 .1.8 -1.7
i,0 -1:9 -2.o -j.5 -1..
2.o -0.3 -i.0 -0.7
So -0.6 0,1 -0.4 0A
4,0 -0.3 0.1 0.1 a.
Soo 0.1 0 1 6.
6,0 0.1 0.1 0.1 0 4.

7,0 -0.3 0.1 0.1 DA
6,0 -0:4 -t1.6 -0.5 0.1

9,0 -0.5 -0.8 -0.9 -o.7
10,0 -0;6 -0.8 .(.9 0.1.9
11.0O -1.5 -0.9 *1.1 -0.8

TIK
TIMlE SCM

IN HOURS SCH A SCH B 'SC!! E B-MOD

0. .1 -0.4 0.1 0.4
.o 0.1 -6.5 -o.3 6.3
I.0 -o.5 -0.3 -0.7 0.
So0 -0.5 -0,3 .0.7 .3,.o -o.3 Co. -0.7 b.i
1.0 -0.3 0.1, -0.7 i•

7.0 0.1 0.1 -0.3 o.1 "
7.0 01 0.1 0.1 6.i,,,D o.1 o,1 D, o.i
S. -0.3 -0.4 -0.3 0.1

11.0 -0.6 *0.5 -0.5. ,.-

SURFACE

MAXIMUM FLOOD MAXIMUM BB
TIME VELOCITY ?IME VELO!ItY EBB PR9;

SCH HOURS DATA HOURS DAZA DOMINANCE
A 5.0 0.1 , 2.3 98.1
a 3.0 0:1 O, !2.1 94.2
E 4.0 0.1 0, '1.8 94.5

9M 3.0 021 o, &1.7
* 0

BOTTOM

MAXIMUM FLOOD MAXIMUM EBB
TIME VELOCITY tIM1E VELOCITY EBB ORV.

SCH HOURS DATi HOURS I)AA DOMINANCE
A 0. 0 Sa.o ;0.6 87.9
I 4.0 0.1 lo. -0.5 85.2
E 0. 0.1 2.0 &0.7 94.9 0 0

BM 2.0 o7 4. .0.1 ..

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

* 0

° " -... .. .. ...-

.... , .• . . • O

• . v -".",- ... . .. . . . .... ...... ""'"- -"' -"-'" -- " .. "" " ''" .. ,.-,,.-'"- . " " . -"."']



TABLE 8

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM

COOPER RIVER MILE 02 0

SURFACE
TIME SC I

IN HOURS SCII A SCH 8 SCil E B-4.

0. -3 0 3.5 .2.7 .-.9
1.0 -1.9 -2.0 -1.8 elt.2
2.0 -0.3 -0.4 .0.7 -0.4 ,
3,0 0.1 0.3 0.3 0.i
4.0 0.1 0.5 0.7 0.4
s.0 0.3 0.4 0.,7 0.
6,0 0.3 0.3 0.5 6.3
7.0 0.1 0.1 0.3 h.1

g.0 0.1 -0.3 -0.3 -0.3
9.0 -0.9 -1.2 .10 6.9
100 -1.5 -2.3 -2.2 -t.7
11.0 -2.3 -3.3 -2.5 -2.4

BOTOt I
TINE SCII

IN IIOURS SCt A SCH B SC! E B-MOD

as -o.3 -j.4 -1.2 -1.2
1.0 -0.6 -1.i -0.5 -0.5
2.0 -2.0 -0.1 0.5 -0.3
3.0 -0.8 0.3 0.9 0.9
4,0 0.1 0.6 0.9 .9
go 0.5 0. 0.7 0.7
&,0 0.1 0.2 a.? 0.7
7.0 0.1 0.1 0.4 6.4
8.0 0.1 0.1 0.1 0.1
9.0 -0.3 -0.5 .0.5 -0.-

1b.0 -0.5 -i.2 -0.9 --.911.0 -. -1.9 -1.6 -1.6""" -

SURFACE

MAXtMUM FLOOD MAXIMUM PBB"
TIME VEL(MCiTY TIME VELOEITY EGA PRG;

SCH HOURS D.TA HOURS DATA DOMINAlCE
A 5.0 0.3 0, 3.0 91.8
9 4.0 0'.5 0, !3.5 90.2
E 4.0 0.7 0. Z2.7 83.d

2M 5.0 0:5 11.0 2.4 86.

BOTTOM

MAXIMUM FLOO MAXIMUM " -
TIME VELOCITY TIME VELOrITY EBB OR-",

SCH HOURS 04TA HOURS DATA DOMINANCI
A 5.0 0'5 2,0 ;1.0 82,6
* 4.0 06 11,0 ;1.9 80,5
E 3,0 0 9 11.0 1.6 55.8

9N 3.0 0.9 11,0 .1.6 60.3

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed iji feet per second prototype.

b w w w wv w w.......................................................................-.
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TABLE 9

CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM * 0

COOPER RIVER MILE 04

SURFACE
TIMtE - -SCF

IN IOURS SCl A SCIA B SCil E B-MOD

C. -2.8 -3.0 -2.5 -2.1-
i,0 -1:2 -i.9 -1.3 -1i.3

t.0 0"1 0.5 0.8 -6.4
3.0 1.4 2.0 2.3 1.6
A.o 2 .4 2.4 2.6 7.4
5.0 2.0 0.4 2.4 i.9
6.0 1.7 .,7 1.8 1._

7.0 1.0 1.1 1.2 .1.0
8,0 0.1 -0.1 -0.3 -0.6

9.0 -1.5 -i.5 -i.4 -1.3,
16.0 -2.2 -2.5 -2.3 -2.1

11.0 -2.9 -3.4 -2.9 w2.3

BeT~or I.

TIKE SCH

IN HOURS SCH A SCH B SCI! E *B-MOL) S

0. -1.3 -i.7 -2.0 -I.""

1.0 -0:3 -0.5 -0.8 -0.?

1.0 1.9 1.1 0.8 0.8
S.o 2,3 2.0 1.5 .-
4,0 2.1 i.7 1.7 1.6

6.0 18 1.8 1.6 .. 

7.0 0.8 a., 0.9 0.0
8.0 0.1 al1 0.5 0.4
9.0 -0.8 -1.3 -1.2 -1.2

10.0 -1.3 -i., -. 8~ -1.8 :Ti.: -i

11.0 -1.6 -2.0 -2.0 -1.6

SUR[FACE

MAXIMUM FLOOD MAXIMUM BB"
TIME VELOCITY TIME VELOCITY EB§ R-. "

SCH HOURS DATA OUR DOMIR NDA -,ANCE

A .4.0 2.4 11,0 "-2.9 5t.3

9 4.0 2:4 11.0 13.4 57.3

E 4.0 2,6 i.0 !2.9 5i.,

eM 4.0 2.4 l, :2.3 55. 

BOTTOM

MAXIMUM FLOOD MAXIMUM EBB

TIME VELOCITY ?t11E VELOCITY EBR ORE-

SCH HOURS DAT HOURS DAA DOMINANCE

A 3.0 2.3 . L..6 37.1

S 3.0 2:0 11:0 ;2.0 47.20

E 4.o 117 0. ;2.0 40.s

2M 5.0 1.7 0. ;1.1 46.3

Note: Time is cxpressed irn houirs after moon's transit of 74th meridian.

Velocities are exprescd in feet per second prototype. *

W. .w " , v ..
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TABLE 10

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A. B, E, AND 8M

COOPER RIVER MILE 06

- -SURFACE
TIME -SCIM

IN HOURS SCII A SCt 6 S B-HOD

a, -3.0 -2.4 -2.9 .9
i.o -1,9 -0.9 -1.6 -1.5
2.0 0.4 0.1 -1.3 I.4
3.0 1:.6 69 1 .5 1 .7
4.0 2.1 1 .8 1.,9 1.9
5.0 -2.0 j7 18 2.0,.0 .5 t.5 1,.6 1.6,+

7.0 0,6 .1 0.8 6.3
8.0 -0.3 -1.6 0.1 0.3
9,0 -2.1 -2.5 -2.1 -2.1

16.0 -3;7 -3.2 -3.5 -3.5

.1.0 -4.2 -3.. -3.8 -4.2

BOTTOI
TI E SCH

IN HOURS SCH A SCH B SC! E B-MOD p

0. -. 8 -2.4 -2.3 -2.5

2.0 1.7 a . 0.1 0..

4.0 2.0 .6 2, 0.,
4.0 2.3 . 1. 1.
6.0 2.0 1.4 1.7 .,
7,0 .2 0,9 t 1 1.3
8,o 02 a~ .. +t
9.0 -1.2 -i.6 - , J.

16.0 -2.2 -2.6 -3.2 -.3.6
li,0 -2.4 -3.1 -3.0 - .

- . . -'

SURFACE

MAXIMUM FLOOD MAXIMUM son

TIME VELOCITY 7 1ME VELO6ITY EBB PRE.
Scli HOURS D4TA OURS DA#A DOMINANCE
A 4,0 2-'1 1.,0 4.1 67,0
9 4.0 1:8 11.6 :3.1 76.2
E 4.0 1.9 1i.o -3.8 68.4 I S

am 5.0 2.0 11,0 Z4.2 6i.3

MAXIMUM FLOOD MAXIMUH F88

TIME VFLOClTf TIME VFLOrITY ERR PR;.
SCM wOURS DATA W3ORS DAA DOM+AAfC"

A 5.0 2.3 11 .0 i2.4 44.6
S 5.0 1,a 11.5 .3.1 62.1
1 6.0 1.7 10.0 L3.2 6i.4

I, 6.0 1 9 Leto Z3.6 6i1

Note: Ttm," is cxpressd in hnurs aftor ,)f l'S trin-it of 74th meridian.
Veloctic are exp1 ressed i fect per second prototype.

lb0 w w -w
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TABLE 11

CHARLESTON HARBOR MODEL
BUSHY PARK V,'A FCR SUPPLY TESTS

CURRENT VELOCITIES FOR FIN')POLIS VEEKLY RELEASE HYDROGRAPHS
SCHEDULES A. B, E, AND BM

COOPER RIVER MILE 08

TIKIE SCil
IN ilOUS S iI A Ci B SCH E B-MOD

, . -2.2 .i 4 -1.2 -1.6
1,O -i.o -0.6 -0.6 -0.7
2,0 -0,1 D.3 0.1 0.9

3.0 0.8 . 1.2 1.1
,.0 1.0 i.7 1., !.'
So 1.5 i 9 1.6 1.8
600 10 1 2 1.4
7,0 0. i.2 0.8 1 .2a o o e. 5 0.1 0.3.
9,0 -1.6 -0.8 -0.9 1.0

10.0 -2:2 -2,0 -2.4 -2.3
11,0 -2:2 -1,9 -1.6 -1.0

BOT[O C

TIME SCH -

IN IIElIRS S ,H A SCI B SC!! E B-1OD

0. 0.1 -i.0 -0.7 -0.9
1.0 -D.3 -0.4 0.1 -0, 3
210 0 3 o.6 i . 0.9

3.0 1 .9 10 1.2 1.2

5.0 .0 0.8 1.2 ..
6.0 0.9 0,0 1.0 1.0
7.0 o.5 0.7 0.8 6.8
8.0 0 .1 0 .1 0 .1 0 .1
9.0 -0.5 -0 .7 -0.9 -0.9

10.0 -. 8 1. .. -. .2
11.0 -0.7 F1.4 - 0

MAXIMLJM FLO'D MAXIMUM FOR

TIME VFLOZ!TY TIME VELOCITY FO RE " -
SCl WOuRS DATA wollRS DATA DOMIJANCE

A 5.0 1.5 0, £2.2 65.8
B $,o 19 to0 C2.0 46.6
E 5,0j 1,6 1c.0 ;2.4 0.

BM 5.0 1.8 10,0 2.3 49.1

MAX!I MU1 i ~OlD MAXIMUM Ft
TIME V!V&?T, I T Y TIME VELO .. TY FOR PRA9

SCM HoIJp
q  T A wOuRs OkA+A DOMINANCE

A 3.0 1,9 i.0,0 a0.8 2o.4
g ".," 1.1 10.0 1.7 51.6

E 3.0 1.2 100 E1.1 3i.4
3M 5.0 1:4 10.0 L1.2 30.3

Note: Tire is expi ,,,i i h aftei moon's transit of 74th meridian.
V loc it e 

, 
a e . ' ! i1 p'( e r t cond p ro totype .

S -w w v-w w . -- . - - -

....................................... ... . .. . .
-. . . . .2 . . . . . . . ~. . ._. ._. .__.__.._.._. .__.__.._. .
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TABLE 12

CHARLESIPKN iAluR l ,,qj FI

BUSHY PARK '4ATLR S::PPK Y i S sr
CURRENT VELOCITIES FOR PINOPOI IS ', EIFL Y L.''L HYDROGRAPHS

SCHED LES A. 8, E. ANL' F;A
COOPER RIVER MILE 10

A'

TIME
IN tIOURS SCH A (-ii B. ..W

0. -2.1 -. 3 -1, 8 -2.0

20 0.1 0.2 51 1 .
3.0 0.6 2.1 1,8 1.7
4.0 1.9 .4 I.A 2.0
5.0 1.7 1.6 1,4 1.2

6.0 1.6 2.3 6.9 1.1
7.0 0.6 1.+ 1 .9 0.7
8,0 0.1 0.S 0.1 0.1
9.0 -0.9 -i.5 0.1 -1.3

10.0 -2.4 -2 .7 -2.3 -2.3
11.0 -2.8 -3.0 -2.6 -2.6

Boll o

TIME
IN HOURS SCH A S(ii i L 13-1IO0D

0. -1.2 -t,3 -1., -0.9
.0 0.1 -0 .5 1 ' .

2,0 0.6 . 6 0.1 M.1
3.0 2.4 2.4 1 .8 P. 3
4.0 2.3 2.15 2.2 2).351
5.0 2.2 ?.3 2 . 2.3
6,0 2.1 1.8 1.18 1.

8.0 0,8 D. 0 6.1
9,0 0 .1 -. 8 .1.8 A6.

10.0 -1.0 -2.0 -1. .-i. ..-.

1.0 -2.3 -. -1.7 -1.6

MAXIMUM ri 0 Af2 FR
TIME VEL Cf'TY T I -  

L'. T Y 99c3 PRE-
SCH HOURS DATA "c 1" AI A nO04NANC-
A 4,0 1.9 11, "2.8 60.9
9 4.0 224 11 , 7 -'.0 54.6

E 3.0 1;3 t. -2.6 .56.

81 4.0 2 0 .. , ..6 60.40
ES)FiOM-" ""] -"

MAXIMUM FI-10 t4~~! 0 B

TIME VEL!C T T!I V L ' f Y FqA OPR.

SCH H4OURS AA +'A' 7 22 A'4ANCU

A 3.0 2.4 t. -.. 3 30.4

a 4.0 2.3 1'.0 :2.0 36.3 I •

E 4,0 2Z I,8 .. 7 .9 .6
am 4,0 2.3 10.0 -1.5 37."

Note: Time is expressed in hour . u, ,'tf .th ,rcridi3n.

Velocities are exprcsv,.,J i,. V i. " - "' '

.. ..- ...: : > ..- : :, : .:: : > > .: .-: : : : :. -.: +-. . .-. . , . . .. . . .....• ...v .
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TAt W 13H

JSrIY P;,, , -. k r'! Y TESTS
CURRENT VELOCITES F R i!i,;t I ,.KLY HLEASE HYDROGRAPHS

SCHO. j A ANI) M
C01fP' R;Vi R M!LE 12

t .6 -6.9 9 j*
2 0 1 -,4 0., -0.8
3.0 . '.3 6.3 1.S

41o 0 C .2 1. 1.

6.0~~~ 8. . . .

16 n -. , -0.7 -0.8 1

11.0o ->26 - ,.0 -6.9 -1,5
- a. . ." . .

SSCI

0 - 4 -n,6 - ,5 - .7

2.0 01. o. 0.1 01

6.0 > . 3 1,0 1.9

7.0 1. 2 ~ .2
8.0 0.7 07 0.3
0.0 ,. 'I 6.1 -0.8

10.0 0,, -4 7 -08 a 1.0

! E Vt .' . VE VELC.IC Y EBB PRE-

SCH !4 )'!P P S r, A k D0MINANCE
" ... . 0.8 62.9

E 1. .2 2.2

Gm . L1.5 51.2

SV E' MELOr. ITy EBB PRE-
." , A' A DOMINANCE

A . "0.4 15.-
" 4 1 z(. n £0.8 29.2
S 0",.8 32.7

O M 6.0 :. i,.0, ;..0 3 ,5..' ---

Note: T im,- is cy .. . titt it of 74th meridian.

ww w w V V S

. . .. .. .. . - % ... ... ° . ..- .. -. ° . .. -.,. - , - - ,..- -. o .. .. • . . . . - . -. . -. ° , . . .. .. . z .

• - '-, - "- .- : '-" -' -,_ h'_ im&., " ._ . .- .,-,- ' . " .,+"
. ." . ."" .' ., . .-' ' " ' ' ' ' ". ". ' .



TABLE 14
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A B, E, AND 8-
COOPER RIVER MILE 14

SURFACE

TINE SCII
IN I1OURS SCII A SCIi H SCt E B-MOD

1.0 -2.7 -2.0 -2.6 -.. 1
2.0 -0.7 -0.5 -0.9 -1.0
3.0 0.1 6.6 0.7 -0.3
4.0 1.0 i.3 i.1 i.5
1.0 1.6 i.2 1.1 0.9
.00 2.3 1.0 1.4 8.
,o 0.8 ox .7 0.7 .
8.0 0.4 0.5 0.5 0.2
9.0 0.1 -0.6 -0.9 -0.9
100 -3.2 -2.7 .1.0 ,a.. I
11.0 -3.6 -3.2 -2.7 e2.6

BO'I'OI
TIME SCI

IN HOURS SCH A SCH B SCH E B-MOD

0. -2.3 -2,7 -2.1 ,1.6

i.0 -0;8 -2.0 .. 5 -f..
2.0 0.1 -0.6 0.3 -6.-
3,0 0.8 6.8 i.8 i.4
4.0 1.3. .3 i.? 1.'
5.0 1.6 i.3 1.6 1.0
6.0 1.9 i. i.5 1.0 __ .
7.0 1.6 0.6 1.4 1.0
8.0 0.7 0.4 L.0 O,!
9.0 0.1 -0.7 -0.3 0.1

10.0 -1.5 " -2.6 -2.1 7
11.0 -2.4 -3.2 -2.9 -2.i

SURFACE I S

MAXIMUM FLOOD MAXIMUM EBB

TIME VELOCITY TIME VELO 'ITY EBB R- '

SCH HOURS DATA HOURS DATA DOMINAACi
A 6.0 2.3 11,0 .3.6 69.9

4.0 1.3 11.0 ;3.2 70.7

E 6.0 1:4 0, 42.9 70.9

am 4.0 1.5 0. .2.8 74.1 5

BOTTOM

MAXIMUM FLOD MAXIMUM keg
TIME VELOCITY *IME VELOe.IiY Ee8 ORE;

SCH HOURS DATA WOORS OAiA DOMIIANCE"
A 6.0 1.9 11.0 ;2.4 49.59 4.0 1:3 11.0 #63.2 71.4 . •

E 3.0 I's 11.0 '2.9 49.7
ON 4.0 1;6 11.0 a2.4 4t.9

Note: Time is expressed in hours after moon
ts transit of 74th meridian.

Velocities are expressed in feet per second prototype.

S• • .. . . .~~~%' ,° , . .". .-. --- o--- -=..J



TABLE 15
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 16

SURFACE
T I M SKCMH

IN flOURS SCII A SCH 8I SCt I E B-MOD

0, -3.6 .2.7 -3.6 -3.0
1,0 -2.g -2. .3.0 -235

2. -. 5 -i.1 -0.8 -0.9
3.0 0.5 0.9 0.1 0.3
4.0 GA.3 ,8a 0.6 0.9
1.0 0.6 1.0 1.0 1.6
6.0 0.7 0.8 1.2 0.3
7.0 0.3 0.5 0.3 0.
8.0 -0.3 0.3 0.1 6.3

9.0 -1.8 -0.5 -0.5 -0.6
10.0 -3.4 -3.3 -2.3 -7.6
11.0 -3.6 -4.0 .3.8 -3.0

1 Nl hOURS SCH A SCH B SC!1 E 84101)D

i.0 -1.5 -6.9 -1.0 -1.1
2.0 -1.0 -0.5 -0.6 -0.3
3.0 a.8 1 .2 0.1 2.0

5.0 1.7 i.? i.6 2.1
6.0 1.6 i.7 i.3 2.1
7.0 1,4 .,3 1.2 i.9
8.0 o 1.0 0..1.

*9,0 -0.3 0l1 0.1 06.3
100 -1.7 -0.8 -1.3 -1.2

11.0 -2.4 -0.9 -i.3 -1.6

SURFACE0

MAXiMUM FLOOD MAXIMUM P88
TIME VELOCITY lIME VELO0.I*Y EBB ORE'

SCM HOURS DATA HOURS DAiA D0mIj.ANCE
A 6.0 0.7 0. '3.6 88.6

9 5.0 1.0 t1.0 L4.0 80.5

E 6.0j 1.2 110 a 3.8 82.1

3M 5.0 1:6 0. 93. 76.1

MAXIMUM rcOOD MAXIMUM 0f99
TIME VELOCITY tIME VELOITY EBB R~

SCH HOURS 04TA wOURS DAYA DOMINANCE

A 5.0 1.7 f1.0 ;2.4 535.8

6 4.0 1:9 6, .11 33.2

E 5.0 l.6 0 15 41.0
3M 4.0 2.;5 11.0ea 33.111

Note: Time is expressed in hour, after moon's transit of 74th meridian.
Velocities are expressed in feet Icer second prototype.

w w w w w w IM w w w w ~
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TABLE 16

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCHEDULES A, B, F. AND 83M

COOPER RIVER MILE 18

TIME IC
IN tIOURS SC!! A SuLI b S ,41 E B - V.uI . -

a. -2'3 .-2.t .2.4 -7.
1.0 1.7 1.7 -2.1 -2.0

3.0 0,5 0.3 0.3 0.4
&,0 0.6 0.4 019 0.&

.0 .0.6 0.8 1.2 6.7
6.0 0.9 0 .4 0.7 0.4

.0 0.5 0.4 0.7 0.6
6.0 0.3 0 .5 8.4 0.3
9.0 -0.6 -0.3 -0.4 -0.5
180 19 -2.1 -2.1 -1.8 5

11.0 -2.1 -2.1 -2.4 -2.?

TINESH
IN 11UURS SCH A SC!! B 3-C! E B-NIO!

. -2'2 .i, 3 -t.9 -t.2
i.0 -2.1 -1.2 -J.4 -.

2. 10 a0.1 -0.4 01
3.0 0. 5 1.9 1. .9 1.9
4.0 0.6 i 9 2.1 1.8
so.0 0, .5 2.1 2.0
6.0 1.7 1.3 2 .1 2.0 _

7.0 1.6 0.5 1.9 .a
6.0 1. .3 0,9 1.3 1 .A
9.0 -0.5 0.1 -0.5 0.3

16.0 -0.9 -11 -. 0.9
11.0 -1.6 -j.3 -2.0 -1.2

SURFACE

MAXIMUM FLOOD MAX~IMUM EBB

TIME VELOCITY TIME VELO IY E84O R9;
SCH HOURS DATA HOURS DATA DOMINANCE

A 6.0 09 0. .2,1 75.
9 5.0 0.8 0,. 73.5
E 5.0 1.2 0. .2.4 73.2

SM 5.0 0.7 11.0 ;.2 78.4

BoI1mm

MAXIMUM FLOOD MAXIMUM 089
TIME VELOCjTY TIME VELO?1?Y 696 ORG;

SCH HOURS DATA HOUR3 nAiA O0NINAMCG
A 7.0 1.8 a0. 2. 2 56.0

S 3.0 1.9 0, :1.3 39.1
9 4.0 2.1 11.0 42 .0 42. 7

SM .0 2 0 0, £1.2 2.

Note: Time is expressed in h ours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.
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TABLE 17 e

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B. E, AND BM

COOPER RIVER MILE 20

SURFACE

!N zIOUI h A SCII H SCH E aB4EJD

1.0 -1.7 -j.9 -1.8 -2.3
0.0 -0.9 -0.8 -i.0 -1.5
3.0 0.5 0.5 0.1 8.1
4.0 11 .7 1.2 0.8
5.0 1.2 9.9 i.3 i.0
&.0 1.4 j.2 1.2 1.
7.0 1.1 1.1 1.1 0.1
8.0 0.7 0.7 0.5 0.35
9,0 -. 4 Cp.3 0. 0.

10.0 -1.6 -i.4 -1.6 ..j

BOTTOr I
TIME §C H

IN HOURS SCH A SCH B SCH E B-NMOD

0. -1.1 -i.3 X~.4 -1. 5 0i : 0.7 -1.2 -1.3 .1.4
20 -0.5 -0.6 -0.5 -0.7

3,0 0.5 1. .1 0.1
6.0 1,3 i.7 1.3 1.

Soo 1.5 i.7 1.6 1.0
6.0 1.5 i.4 1.0 0.0
7.0 1'5 i.4 1.0 1.0
8.0 1.1 1.1 0.9 0.3
9.0 -0.5 0.2 0.1 0.1

100 -0.9 -0.8 -0.9 -0.5
11.0 -1:2 -i.5 -1.2 -0.8

SURFACE .f

MAXIMUM FLOID MAXIMUM 9
TIME VFLOCTY tME VEL~tr1TY EBB ,RE4

SCH WOURS D47A WOURS DATA DOMINANCE
A 6.0 1o4 0. ?.9 60.0
9 6.0 1.2 0. ;2.2 62.;
E 5.C 1:3 0. ;1.'9 6iAi

GM 6.0 1.0 0. ;2.3 7i.9

MAXIMUM FLOOD MAXIMUM 088
TIME VFLOCITY *IME VFLDnITY EBA OR$;

SCH HOURS OATi MOORS DAiA DOMINAQCF
A 5.10 1.5 11.o r-1.2 42.5

6 d.0 1:7 It Z.5 4i.3
E 5.0 1.6 0. 41.4 49.2 9

6M 4.0 1.0 a, "1.5 52.3

Note: Time is expressed in hours after moonts transit of 74th meridian.
Velocities are c1 jrescd~ in feet per second prototype.

0



TABLE 18 m

CHARLESTON HARBOR MODEL
"" BUSHY PARK WATER SUPPLY TESTS

- CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCHEDULES A. B. E. AND BM

COOFER RIVER MILE 22

SURFACE 

0

TIME SCff
IN tfOURS SCII A SCI B SCg I E B-WOD

.. -o .6 -i.2 -t.
1,0 -1.4 -1.3 -1.1 -1.1 Z
2,0 -0,8 -0.7 -0.5 V0._
3.0 0.1 .1 0.1 1
4.0 0.6 0.9 o.8 0.8
5,0 0.5 0.7 0.5 0.8
&,0 0.3 1.2 0.5 1.1 .
7.0 0.3 0.8 0.5 0.9
8.0 0,2 0.5 a.3 0.8

0 .0 1 0.1 0.1 _.,.t ."

100 -o.8 -0.9 .1.4 .1.5
11.0 -1.5 -1.5 -1.9 -2.0 0

TIME SCH
IN IIOURS SCH A SCHI B SCH E 84100)

0. -1.5 -0.9 -0.6 0.5 S
1.0 -1.5 -1.5 -0.7 -0.6-
2,0 -1.2 -0.9 -0.6 -0.3

40 0 0.9 0. .9-
.0 0.6 0,9 0.7 1.0

6.0 0.6 1.0 0.7 1.4
'.o ~ el {2 0.7- .

8,0 0.5 0.6 0.5 1 .1

1o.0 -0.7 -0.3 0. 0.1
11.0 -1.s -. 1 -0.9 -0.5

SURFACE 1

MAXItMUM FCOOD MAXIMUM FOS
TIME VELOCITY TIME VELOr.ITY FBR P

SCH HOURS DATA WOURS DAtA DOMINANC"
A 4, 0 1..0 -1.5 75.8

3 6.0 1.2 0. L1.6 60.1
E 4.0 0.8 t1.o -1.9 7i1
11" 6.0 1.1 11.0 ',2.0 62.5

MAXIMUM FLOOD MAXIMUM 0BA

TIME VELOCITY TIME VELOCItY EBB ORV;
SCH wOURS DATA NOURS DATA DOMINANCE
A 4,0 0.6 0, -1.5 69.6

* ,.0 1.2 i.o :s 52.3

E 5.0 0.7 11,0 -40.9 46.4

IN 6.0 1'4 i.0 .0.6 24.8

Note: Time is expressed in hours after moon's tr.nsit of 74th meridian.

Velocities are expressed in feet per second prototype.
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TABLE 19
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 24

SURFACE ' "
TIME SC".

IN flOURS SCM A SCH 8 SCH E B-MOD

a. -3.2 .3,2 .4.2 .3.1

1.0 -3;8 -3.0 -4.0 ?.4
2.0 -3.3 -2.7 -3.2 -1.7
-3,0 1.2 -0.6 -0.7 0.6 0

4.0 1:4 i.1 i.2 1.i

t.0 .1.2 i.6 1.8 i.6
6.0 1,2 i.4 1.7 1.&

6.0 1.2 i.4 1.3 1.2
9,0 -1;5 0.3 0.3 -P.1

16.0 -1,8 -1.6 -1.9 01.9

11.0 -2.9 -2.8 -3.4 03,.

BOTI'Otl . '

TIME SCH
IN HOURS SCH A SCH 8 SCH E B-MOD

0. -2.9 .2.6 -2.9 -2.9

I.0 -3"0 -2.3 -2.5 -2.6

2.0 -2.7 -i.5 -1.3 -i.5
3.0 -12 0.8 0.8 0.6
i.0 0.8 j,4 1.3 1.3
5.0 0.9 i.3 1.3 i.6
6.0 1.0 i.6 1.4 1.6

?,0 1.0 i.8 1.4 i.6 S _
5.0 0.9 1.3 1.1 1.3
9.o -0.6 0.3 -o.1 0.5

l6o -1.9 -. 4 -i.6 -i.3

11.0 -2.8 -2.4 -2.4 -2.4

SURFACE 0

MAXIMUM FLOOD MAXIMUM B8.

TIME VELOCIT
Y  tIME VELOCITY EBB PRE

L

SCH HOURS DATA MOORS DATA DOMINANCE . -

A -. 0 1.5 1,0 So3.8 70.r
9 5,0 1-6 - 13.2 66.2

E 5.0 1:8 0, L4.2 70.9
h 7.0 1.7 0. :3.1 63,4

BOTT OM

MAXIMUM FLOOD MAXIMUM iB"

TIME VELOCITY iIME VELOCITY E8 OREs

SCI HOURS DATA HOURS DAyA DOMINANCE

A 6.0 1.0 1.0 -3.0 78.6
..o 1:8 0, 92.6 57.6

E 6.0 1.4 0. 12.9 6i.4
3M 5.0 1.6 0. a2.9 59.1

Note: Time Is expressed in hours after moon's transit of 74th meridian.
Velocities are exprcss d in feet per second prototype.

w.. -v ,.9-..9 I. l..
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TABLE 20
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E. AND BM
COOPER RIVER MILE 26

SUR~FACE 0
TINE SCH

IN flOURS SCH A SCH H SCH E 114101

0. -0.9 -10 -. ? -9
.0 -0.8 .- 0.9 -1.7 06.8

2.0 -0.5 -i.2 -1.s -a.9
3.0 0.1, -0.4 -0.6 0.1
i.0 0.2 0.6 0.6 0.4I
g.0 0.5 0.8 0.8 0.9
6.0 0.7 0.9 0.9 6.A
7.0 0.5 i.2 1.2 01
g.0 0.5 0.6 0.8 0.
9.0 0.1. 0.2 0.1 8.A

10.0 -0.8 -0.3 -0.5 0.7
Ii.o -1.0 -0.5 -. a. 60.6

TIE SCH
IN HOURS SCH A SCH B S C4 E B-MOD

i.0 -1,7 *i~5 --. 5 -15

2.0 .-1.6 -1.4 -1.4 -.
63.0 -0.8 -0.3 -0.3 0.1.

4.0 0.1 0.7 0.7 6J!
C.0 0.1 0.9 0.9 1.1

7.0 0.4 i.2 1.2 0.9
6.0 0.3 i.2 1.2 0.J_
900 01 0.6 0. 6.3

10.0 -0.4 0.1 0.1 0.t
11.0 -1.0 -6.4 -0.4 -0.9

SURFACE

MAXIMUM FLOOD MAXIMUM i99
TIME VELOCITY fIME VEL0EITY EBR OR#;

501 WOURS DAT9 HOURS DAYA DOMINANCE
A 6.0 0.7 1.0 -1.0 6 61.4

6 7.0 1.2 2.0 £1.2 40.1
E *.a 1.2 .l o 17 02.1

UM4 510 0:9' 0. 40.9 64.2
BOTTOM

MAXIMOM FLOOD MAXIMUM F88
rtME VELOCtTY *IME VELO Ity EBA PRE;

Sol HOURS DATA wOORS DA!A DOMINANCE
A 7.0 0:*4 0. ;1.9 86.6

U 7.0 1 2 1'D ;1.9 50.6
E .7.0 1.2 I'D ;1.9 50.8

goo5. 1.1 0 .15 49,8

Mote: Time is expressed in hours- after moon's transit of 74th meridiaA.

Velocities are expressed in feet per second prototype.

40 ID
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TABLE 21
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 28

SURFACE
TIME SCH

IN HIOURS SCII A SCII 8 SCH E B-MOD

J. *1.2 .2.2 - 1.5 .1.6
j.0 - -i..7 -1.2 -1.4

3.0 -0.3 -0.7 -0.5 -0.4
io0 0.1 0.1 0.1 0.

0. 02 e.7 0.3 0
6.0 0.4 1.3 .0.2 0.
t.0 0:3 .6 0.2 01

s.0 0.4 1 .2 0.2 .
9.0 .1 0.7 0.1 0.1

1 : 0,5 -6.6 -0.1 ..8
1. -0.8 -1.1 -0.9 0,1.0. S

TIAE
IN HOURS SCH A SCH B SCH E B-NOU

6. -1:3 -i-O -0.9 -1.2 S
1.4 -11 0.9 ..

i.0 -1.3 -0.9 -0.8 "0.8
3.0 .0;8 -0.1 -0.1 -6.3
4.0 -0.3 0.6 0.1 0.5
goo 0,1 i.3 0.9 i.6l

60 0.2 i. 1.4 :4

90 0.1 0.9 0.9 1.2

11. -11 0.4 .01 -8.7

SURFACE

MAXIMUM FLOOD MAXIMUM F88
TIME VELOCITY TIME VELO jITY F84 OR[-;

Sae HOURS DATA HOURS DATA DOMINANCE

A 6.0 0:4 1ie 11.3 79.t
to7. 1*6 0, !2.2 60.3

E 5.0 0.3 0. -1.5 83.4
am 6.0 0.7 0. 64.6 77.3

BorrOM

MAXIMUM FLOOD MAXIMUM F88
TIME VELOCITY TIME VELOCITY ESA PRE.

SCH HOURS DATA HOORS DAtA 150MINANCE
A 7.0 0,5 l.0 .1.4 85.2
B 8.0 1.5 1.0 11.1 35.0
E 7.0 a, 0 10.9 37.l

3M *. 1.6 a. ;1.2 38.4.-

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in fee~t per second prototype.

lp~~ 4004P a 4



TABLE 22 0 0

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B. E. AND BM

COOPER RIVER MILE 30

SURFACE
TIME SI

IN HIOURS SCII A SCII B SCtI E B-MOD

0. -2.5 -1.7 -1.9 -t.2
i.0 -2 .6 -2,0 -2.1 -2.i

,o -.2.3 -1.9 -1.8 -2.4
3.0 -1.4 -0,6 -0.5 -0.6
4.0 -0.3 0.2 0.1 0.t
9.0 .0.1 0,7 0.8 1.1
6,0 0.3 0,6 i.0 1.2
7. 0.4 0.4 1.1 1.0
&o,0 0.2 0.3 0.9 0.9
9,0 0.1 0.1 0.7 0.6

10.0 -0,3 -0,3 0.i 0..
1.0 -1.5 -1.0 -1.1 ,0.8 6

BOTTOti
TIME SCII

IN HOURS SCH A SCHI B SCH E B-MOD

0, -2.1 -2.3 -1.5 -1.6
LO0 -2,?3 -2.3 -j.7 -1.7
2,0 -2.4 2.3 -1.5 -1.6

,o -2 0 -i.5 -. ? -.7

4.0 -0.6 0.t 0.3 0.1
.0 a .1 0.6 1.1 0.7

7.0 0.1 1.3 1.5 5._

9.o . 0.6 . .9"
10.0 -0.7 0.3 0.2 0.1
11.0 -1.6 -0,5 -0.7 -0.9 - - - -

SURFACE S S

MAXIMUM FLOOD MAXIMUM ;98
TIME VELOCiTY TIME VELOCITY EBA OR.,

SCH HOURS D-TA WOURS DArA DOMINANCE
A 7.0 0.4 1.0 ;2.6 92.0
a 9.0 0:7 1,0 ;2.0 77.9
E 7.0 1a 0 ;2.1 63.5

aM 6.0 1.2 1,0 Z2.4 6i,$.

BOTTOM

MAXIMUM FLOOD MAXIMUM F89
?IMF VELOCiTy TIME VELOCITY E8 PRE.

SCH HOURS DATi WOURS DAtA DO1 INA"CS
A 8,0 0:3 2.0 -2.4 94.9

e 6.0 1.3 t.0 ;2.3 64.7
E i, 4..7 49.6 0

*M 7.0 1.4 i,0 -1.7 56.4

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

0 e•
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TABLE 23 0
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A. 8. E. AND BM
COOPER RIVER MILE 32

SURFACE 0
T I, ME SCI

IN tZOURS SCl A SCH 8 SCi E B-MJD

0. -3.2 .2.7 -2.6 -2.9

i.0 -3.4 -2.8 -2.7 -3.6
2.0 -3.6 -3.2 -3.0 -2.8

3.0 -2.9 -i.3 .i.4 -i .3
440 -0.9 0.1 0.1 -. 6
5.0 -o.3 i.3 0.9 1.5
6.0 0.1 1.4 1.6 i.s

7.0 0.3 i.3 1.6 i.6
$,0 0.7 1.1. 1.6 1.6
9,0 0,3 0,9 0.9 .9

10.0 -0.5 0.1 0.3 io.3
1.,0 -2.7 -1.8 0.. -1.8 0

BOT"TOI I
TIME SCH

IN HOURS SCH A SCH B SC! E B-MOD

0. -2.6 -2,4 -3.0 -3.3
. -2. -2.6 -3.0 -3.6

2.0 -2.7 -2.6 -3.0 -3.6
3.0 -2.2 -0.9 -1.6 -2.1
d0o -1.1 0.1 0.1 -. 4"
5.0 -0.3 1.5 1.2 1.3
6,0 0.1 i,5 1,6 2.1
7,0 0.5 1.7 1,6 2.1

B,. 0.7 2.1 1.6 2.1
9,0 0.4 1.0 1.2 1.4

10.0 0,1 6.1 0.1 0.3
11.0 -2.0 -0.9 -1.6 1

SURFACE

MAXIMUM FLOOD MAXIMUM p89
TIME VFLOCITY TIME VELOtITY EBR PRE-

SCH HOURS DATA HOURS DAyA IamNjhCE
A 8.0 0.7 2,0 -3.6 93. "
9 6.0 1. 4 2,0 ;3.2 67.3
E 6.0 1:6 2,0 Z3.0 59.a

3M 7,0 1.6 1.0 ;3.0 65.5

BOTOM

MAXIMUM FLOOD MAXIMUM FBB
TIME VELOCITY tIME VELOITY EBA PRE-

SCI HOURS DATA HOURS DATA DOMINANCE

A 8.0 0-7 1,0 L2.8 88.8

9 8.0 2-1 1.0 L2.6 55.9

E 6.0 16 0, :3.0 64.0

aM 6.0 2.1 1.0 63.6 63.6 0

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.
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TABLE 24
CHARLESTON HARBOR MODEL

PUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOL IS 'NEEKLY RELEASE HYDROGRAPHS

SCHEDULES A. R, F, AND RM

2 COOPER RIVER MILE 34
_SU)RIAC F

1IN IURS SCII A SUAi K SCH II a-.'f

0. -0.5 .3 -0.9 .0.8

2.0 -0.5 -1.5 -0.9 -i.4

. 0.4 -0.9 -0.9 .0.t

4.0 0.1 0.1 0.1. .
5.0 0.1 i.1 0.1 .
6.0 0.1 0.5 0.1 .
9.0 0.1 0.5 0.1 1.

1s.0 0.1 -0.1 0 .1 0 .4

11 -0.3 -0.8 0.1 0.0

TIME -6T(H SCII
IN HOURS SCH A SCH B SC!! E B-MIOD

0. .. 8 -. e. -0.7 -.
1.0 -1. -1.0 0.9 -.

2.0 -0.8 -0.8 -0.9 -0.6
3.0 -0.3 -0.5 -0.6 -0.5
4,0 0.1 0 .1 0.1 a0.1.
so.0 0.1 0.8 0.1 .
6.0 0O1 1.4 0.3 0.5
7.0 0 .1 i!5 0 .5 1 .5S- -
8.0 0.1 j,4 0.9 1 .3
9.0 0.1 j 3 0.9 1 .0

16.0 0.1 0.7 0.5 .53
11.0 -0. -0.5 01 ..

j SURFACE
MAXIMUM FLOID MAXIMUM FOB

TIME VELOCITY TIME VELOCITY E89 ORE;.

SCH HOURS OATA HOURS 00AA DOMIkAP.CE
A 4.0 0.:1 0a 10.5 84.6
9 5.0 1;I. 2.0 T1.5 64.2
E 4,0 0 . 1 1,0 a 1.0 77.6

am 7.0 1.8 2,0 -1.4 29.2

MAxIMUM FLOOD MAY IMUM 089

7.TIME VELOCITY TIME VELO I TY E86 PAC-

SCH HOURS DATA HOURS OATA DOIIINANCE
A 4.0 0 .1 1.0 -1.0a 90.3
'9 70 15 1.0 .1.0 35.2
E 8.0 0.9 i1 !0.9 46.11U

am 7. 15 2.0 L0.65 36.3

Note: Time is expressed in hours after moon's transit of 74th sncridian.
Velocities are expressed in fef!t per secund prototype.

. . . . . . . . . .. .. .



TABLE 25
CHARLESTO FARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINUPcjLIS'NEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND 13M

a COOPER RIVER MILE 36

TIldIl SCII
!'N liolUUW, S'AI A 'Cil el SCHI E B-MOfl

0.-1.2*j4 -1.6 -1.5
1. -. 4 -1.6 -1.7 -1.6

3.0 -i .5 -1.5 -1.0 -1.16
4.0 -0.:7 . i u.I -0.3
t.0 a o '!3 .0 0~ . .5

4.0 0,1 o . .
,.0 .1 16 0.8 I
6. 01 .1 1.6 .7

9.0 0.1 .6 a .
10.0 0. 1 0.7 8. .

hi i.o -o.6 -o0,3 0.1. *~

____B0O) _____

T I . SCH
I N HOURS SLII A Scil B SCH E B-MOD

2.0 -1.2 .0.7 - .9 -1 .0
3.0 -0. 8 -0 .5 .0. -6.6
4. - 0.3 0 .1 0.1 0.
5,0 0.1 0.2 u4 . 6 .3
6.0 0. 0.3 0 .1 8.5j

9. . . 0.5

10.0 -0,3 0, .4 0.

11.0 -0.6 -0.4 0.4 .0.5

SUR FACE --

MAYIPUm FLtPQ1 HAAYMIM E98
Tj !F VELO

T ~ TIP VELOC!TV ERB PRE-
Scl HDURS P, A TA Houpb DATA DOMINANCE

A 6 -,l 0 .2 z 2.0 -1.6 9t. 0
B 0.0 2.1 2. 0 *-.,8 45.9
E 9 u 1. ~ .0 ,j:7 50.4

F, & 9- 0 1.0 dt1 50.60

ORA X PU1l VLr)C iAXI'II)M ERI

T IM mf v L y VELOC!1y ERB PRE-
)CII H)w -,ATA Hl~upb IQATA DOMINANICE
A 1. .0 .1.2 94, 7

B ~ d D3 2.9 '07 69.5

* E 8.0 , .09 49.2

em 5 2.) '10 64.1

Note: Tir.c is expr, il, r rs on'us tr:ansit of 74th meridian.

Velo~ztic .ir, c . ' A in ., ,r ut'on)l piototype.

w~ ~ w S
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TABLE ?6

CHARLES TON HAR-3R )D[L
BUSHY PARK , i Lr T[IS

CURRENT VELOCITIES FOR Fi,jVl .. ... U i LL ,F ;I i'D OCRAPHS
SCHEFULEi A. b. F. AND IW

COOPER RIVER /ILE 33

TIME.
IN HOUR', S i Z\ "- ii i. '" -

0, -3.9 -3.3 -3,2 -3.0
1.0 -4.6 -4,0 -I.7 -3.7
2.0 -3.9 -4.2 -4.4 -4.4

3.0 -3.9 -3.7 -3.0 -3.2
A.0 -2.6 -0. 3 -0,6 -0.5

5.0 -1,3 2,6 1,.3 3.2
6.0 -0.4 4.0 1,5 4.6

7,0 0.2 4.1 1.? 4.7

8.a 0.7 4 1 t.5 4.7

9.0 0.3 3.9 15, 4.4
10.0 -0.3 2.5 0.3 2.

11.0 -2.2 -0.6 -.,. -1.2

TIME
IN HuURS SCH A '.1t B : 1 5

0. -3.4 -3.3 -2.3 -3.2
i.0 -4.1 -3.9 -2'.5 -4.0q

2.0 -4.3 -4.3 -2.9 -4.4
3.0 -4.5 -1.5 -2.5 3 -8
4,0 -2.5 -,1.7 -C.5 -0L 7
5.0 -1,1 2.0 1.M 2. 3
6.0 -0.4 2.5 2.3 3. 4

,.0 0.2 2.9 2.4 3.3 S
6.0 C,4 ?.5 2.6 .4 ..
9,.0 0.3 7.3 2 3 3.2

1.0 -1.3 0.8 2.3 21

11.0 -2.3 -i.1 -1.0 -6.9

SJRFACd S

MAXtMUM FL010 .4 A 4L'H rR
TIME VFLOCITY T iE Y L 1 7Y EFiR PRG.'

SCH w40IRs ZATA N0'Jqs nAiA n0MINANCE

A 8.0 0"7 1, 0 4 6 99. 3
9 8.0 4.1 2.C :4.2 44.4

E 7.0 1 . 2, :0 A , A 6 A. 2
aM 7.0 4-7 24( 4 4j . A

U 11F(. '

MAX jMJ4 F 01] '.,A 4i '
)  t . -

TIME VEZ 7TrY ", r v Y P. ---.

SCI4 WOUR S ')A TA c E
A 8.0 0 4 l, .4 9, .

9 7.0 9 t, i 57.
E= 3.0 2',5 7, ; 4 ,7 •

aM 6.0 3 .4 2,0 .4 40.9

Note: 'rime is exfre s,-d n . r r 1,,. Ci ii I i "n

V locjitijs a:e e..pr,,s(:i ,0: : 1. , 0t .

. . --. • . -. 4



TABLE 27.
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 40

SURFACE
TIME SC-

IN rOURS SCH A SCH b SCl E B-O-.."

o, -o.7 -0.5 -1.4 1.-

2.0 -2.2 -1.1 -2.2 02.1
3.0 -2.5 -i.6 -2.4 -1.7
4.0 -2.3 -0.8 .i.5 -1.
5.0 -1.2 0.1 -0.1 0.1
440 -0.8 0.9 0.7 1.2
7.0 -0.4 1.0 1.1 1.0
8,0 0.3 0.9 1.0 0.9
9.0 0.2 0.9 0.9 0.9

16.0 0.2 0.8 0.6 0.!
i1.0 -0.5 o.2 0.1 0.1

BOTTOM

TIME SCI
IN HOURS SCH A SCH B SC! E B-IOO-

0. -1:5 -i.2 -0.8 -0.9
1.o -1.9 -i.4 -1.7 -1.6
2.0 -2.3 -i.6 -2.1 -0.9

3.0 -2;0 -. 2 -2.0 -0.9
4.0 -2.1 -o.9 -1.1 -0._
S.o -1.6 -0.3 0.1 0.1
600 -1.1 0.1 0.4 1.2
7.0 -077 0.7 0.6 .4
8.0 0.2 i.2 0.8 i.3
9,0 0.2 0.9 0.3 s4

16,0 0.12 0.7 0.1 1.0

11.0 -0.8 0.1 0.1 0.

SURFACE

MAXiMUMFLOOD MAXIMUM PBs

TIME VELOCtTy TIME VELOCITY EBR ORi-
SCM HOURS DATA HOURS DAIA DOMINANCE
A 8.0 0.3 3,0 .2.5 95.6
9 7.0 1.0 3.0 4-.6 50.9
E t.o 1.1 3,0 .2.4 67.5

am 6.0 1:2 2.0 ;2.1 62.5

BOTTOM

MAXIMUM FCOOIJ MAXIMUM PB
TIME VELOCiTY tIWE VELOCITY EB§ ORE;

SCH HOURS DATA HOURS DAiA nOMINANCE

A 8.0 0.2 2.0 ,2.3 97.2
9 8.0 1.2 2.0 11.6 64.5
E 8,0 0:8 2.0 ;2.1 76.2 0
M ,0 1:4 i.0 -1.6 43.4

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

UP No v 
, v w



TABLE 28 .

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS ;VEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, 8. E, AND BM

COOPER RIVER MILE 42

SURFACE
TIME SCH

IN flOURS SCII A SCH 8 SQ I E B-NOD,

0. -0'. -1.3 .2.4 ..
1.,o -1.1 -1.3 .3,0 -3.5.-
2,0 -2.0 .-1.4 .3.8 .4.2

3,0 -2.2 -1.3 -4.0 -4,0
4.0 -2.2' -0.9 W3.0 -2.6
5.0 -1.2 -0.4 -0.4 0.5
6.0 -0.3 0.5 1.0 i.2
7.0 o.2 0.9 1.5 i.3
8.0 0.2 0.9 1.5 1.3
9.0 0:2 0.9 1.4 .3"

16.0 0.2 0.8 1.1 .6
11,o -0.4 0.3 0.2 0.3 •

BOTTOM
TIME SC-

IN HOURS SCH A SCII B SCH E B-MOD

-1.7 -1.2 -2.5 -2.6

a0 -2.3 -1.7 .3.2 -3.4
t.0 -2.9 -i.,7 .3.7 -3.9
3,0 -3.1 -1.6 -3.7 -4.0
4.0 -3.0 -i.4 -2.9 .6
5 .0 -2.5 -0.3 .0.7 -0.3

6.0 -1.6 0.1 1.2 1.2

80 -0,4 t.2 1,7 _.9 ..
9 0 0.2 i,3 1.5 1.9

16.0 -0.6 6,8 0.5 .3

SURFACE

MAXimUM FLOOD MAXIMUM 089
TIME VELOCITY tIME VELOIYY EBB PRE-

Sol HOURS DATA HOURS DAtA DOMINANCE
A 7.0 0:2 3.0 2.2 94.8

7,0 C,9 2:0 '4.4 64.7

E 7.0 1.5 3,0 -4.0 71.3

aM 7.0 1.3 2,0 -4.2. 70.6

BOTTOM

MAXIMUM FLO0D MAXIMUM EBB
TIME VELOCITY TIME VELOCITY EB PRE.

SCH HOURS DATS HOURS DATA DOMINANCE
A 9.0 0.2 3.0 .1 98.7
9 9.0 1:A 2.0 !1.7 60. 4

E 7.0 1.7 2.0 :3.7 67.6
'am 8.0 1.9 3,0 '.4,0 66.1 I S

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype..-

U V - -.-V - -W - --- - -J-

.'. ".-..-" ... . . . . -



TABLE 29
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS:
SCHEDULES A. B, E. AND BM

COOPER RIVER MILE 44

SURFACE 0 0
TIE sC75

IN HIOURS SCIf A SCH B SCH E B-MOD

0. -1:6 -i.3 .0.3 .0.7

2,0 -1.8 -1.2 -0.4 6.8-
3.0 -1.9 -1.0 -0.6 -0.6
.o -1.9 -0.9 -0.3 -0.1 0 9
go -1.7 0.1 0.2 0.1
'.0 -1,6 1.0 0.3 0.1.

1,O -1.4 0.? 0.6 0.2
6.0 -1.1 0.6 0.5 0,
9.0 -0,5 0.5 0.3 9.i

10,0 -0.8 0.2 0.2 0.1
11.0 -1.1 0.1 .0.5 0.1

BOTTOti
TIt-nE SCH

IN HOURS SCH A SCH B SCH E B-1-O1

0, -1.1 .i . . .4 -1 .2
i.0 -1.1 -i.6 .0.5 . .2
2."0 -1 3 "+.{ 10 1 "]
3.0 .1:1 -1.6 0.1 -5. I

4,0 -1,3 -1.1 -0.3 -0.7
S,0 -1.1 0.11 0.4 0.3
6.0 -1.0 i,2 0.5 0.6
7.0 -0.6 0.9 0.6 0.6
BIC -0.4 b.5 0.8 ,4
9.0 -0.3 0.4 0.6 O.S

10.0 -0.1 0.2 0.3 0.2
11.0 -o.5 0.t -0.5 w0.3

SURFACE -

MAXIMUM FLOOD MAXIMUM F89 - 0
TIME VELOCITY TIME VELO ITY EBB PRE.

SCH HOURS DATA MOORS DATA DOMINANCE
A 9.0 .0.5 3.0 1.9 too.n
9 6.0 1o 0. Z1.3 62.9
E 7.0 0.6 3,0 C0.6 56.2

aM .0 0.2 1.0 -0,.8 72.3

BOTTO 0
MAXIMUM FLOOD MAXIMUM FBB

TIME VELOCITY TIME VELOtITY EBR PRE.

SCH HOURS DATA MOOURS DAA DOMINANCE

A 10.0 -0A 2.0 ;1.3 too.-
6.0 1 2 0. 1.B 69.2

E 6.0 01.3 1.0 10.5 37.6
SM 6.0 r-.6 0, L1.2 69.2

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocit es are expressed in feet per second prototype.

v R. + .. 'o..',°: Uo.V 0

. -. . . . . . .

o , • - • .-
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TABLE 30
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
WANDO RIVER MILE 01

SURFACE

TIWE Sc1

IN HIOURS SCII A SC! B SC E B-OD-

, -2.0 -i.6 .1.4 .1.4
1.0,o -2 -0.6 .0.5 .. 6
2.0 o.1, o.1 0.2 0.3 . -

3.0 1.7 1.6 1.3 1.4 -

4,0 1.9 .6 L..4 i.e
5.0 1.9 i.6 1.1 i.2
6.0 1.6 i.4 1.1 1.1
7.0 1.0 0.9 0.6 0.8
8, 0 -0.40.1_-0.5 0.1
9.0 -1.7 -i.6 -t.5 -t.6

16.0 -2,8 -2.3 -2.5 -2.9
1i.0 -2.9 -2.2 -2.4 .2.i I *S

BOlrOtT 

TIME SCH
IN HOURS SCHI A SCH B SC!! E B-MOD

4 , -0:5 .1.6 .1,4 .1.0
i.0 o. -0.7 -0.6 o..3 P 6
2.0 0.9 o.t 0.5 6.8
3.0 1,4 i.2 1.3 1.5
&o 1.2 i.? 1.5 i.6
6.0 1.3 i.e t.1 ie

7.0 1.0 0.7 i.0 . _____

s.0 0.5 o.1 -0.3 n~j L ,
9.0 -0,5 -1., -1.3 :t.8

10.0 -1.0 -2.3 .2.2 -2,"
11.0 -1. -2.3 -2.3 -;2 .3

SURFACE

MAXiMUM FLOOD MAXIMUM PBB
TIME VELOCiTY TIME VELOIiTY EBB ORE.,

SCH HOURS DATA WOORS OA+A DOMINARC,
A.. 4,0 1.9 11,0 -2.9 59,6
0 3.0 1.6 10.0 Z2.3 55.4
E 4.0 1,4 to. a2.5 63.8

am 4.0 1:6 10.0 .2.5 58.3
JBOTTOM I

MAXIMUM FLOOD MAXIMUM F88

TIME VELOCITY TIME VELG ITY EBB PRt-
SCH HOURS DATA wOURS DA#A rOMI ANCE
A 3.0 1;4 11.0 LI.1 31.5

* 4,0 1,7 1L,0 2.3 57.8
4.0 1.5 11.0 -2.3 57..

am 4.0 1.6 11.0 .2.3 49.6

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

* V w 410 w w

- .
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TABLE 31 0
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND I.M
VWANDO RIVER MILE 03

SURFACE 0
TIME SCI"

IN HIOURS SCH A SCII 8 SCiI E B4oED

.. -2.0 -j.9 j1.4 -2.1

1.o -0:8 -0.9 .0.5 -6.8
2.0 0;9 OIL 0.6 j.6
30 2.7 2.3 2.2 1.,
i.0 2.7 2.3 i.5 i..6
6.0 2;3 j.9 .. 5 i.5
S.0 1.8 1., 1.1 1.2
,.o 1.2 i.0 1.1 b.86,0 0.1 0.1. .0.1 0.3 .
9,0 -2.0 -i.9 -i.9 -2.2

0,o -3.4 -3.2 .3.2 .3.9
- i.0 -2.5 -3.1 -2.7 -3.1

BOTTOM
TIME SCI.

IN HOURS SCH A SCH B SCH E B-MOD

, -2:1 -2.3 -2.0 -1.9
1,0 -1.1 -1.2 -. 1~ .0.5
2,0 1.0 0.1 0.5 0.6
3.0 2.6 2.4 2.o 1.7
4,0 2.6 2.3 1.9 1.6

S.0 2.5 2.1 18 .
6.0 2.0 2.0 1 ., 1.4

,0 1.5 . 6 1.4 6}.8

So 0.8 0 OI -0.1 0.3
9.0 -1.3 -1.4 -1.2 -,

16.0 -3.2 -3.1 -3.4 -3.1

11.0 -3: 2 -3. -3.2 -3.0

SURFACE

MAXIMUM FLOOD MAXIMUM FBB

TIME VELOCITY TIME VELOrITY EBB PR9,

SCH HOURS DATA WOURS .DATA DOMINANCE

A 3.0 2.7 10,0 :3.4 49.5

9 30 .3 10.0 !3.2 56.0
8 3.0 23 . , -32 56.9

E 3.0 2-2 10,0 3.2 56.9

BM 3.0 1.7 O10.0 ;3.9 63.4
BOTTOM 0

MAXIMUM FLOOD MAXIMUM FBB

TIME VELOC!TY 7IME VELOEITY EBB PR. 
-

Sn C HOURS DATA HOORS DATA I0MINA C-A 3.0 2.6 16.0 ,3.2 4A.7

3 3,0 2.4 1o,0 :3. 53.6.

E 3.0 2:0 100 13.4 56.3
1M 3.0 1.7 10.0 '03.1 56.4

Note: Time is expressed in hours after moon's transit of 74th meridian.

Velocities are ,xpressed in feet per second prototype.

w w w w w w w w w w w 0 sp

........ ........ ........ ........

......... ......... ......... ....... ...... ....... ...... ....... ......



TABLE 32
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A. B, E. AND BM
WANDO RIVER MILE 05 p 6

SURFACE
TIME SCH

IN HlOURS SCif A SCIf B SCH E B-M)D

.. 3. 7 -3.0 '2.2 *.
i.0 -2,2 -i.2 .1,4 ,1.o
2.0 0,7 0.1 0.3 o._ p 0
3.0 3.1 2.3 j.4 2.A
d.0 3:1 2.3 1.} ) ,3
5.o 2.3 2.1 1 .6 .9
6.0 2.1 i.6 1.5 1.6
7.0 1.8 j,3 *.1 1.4
8.0 0.7 0.1 0.3 6.4
9,0 -1.3 -i. 7 -2.0 1,

16.0 -3.7 -4.0 -4.1 -3.9
11.0 -4.3 -4.0 -3.5 -3.3

BO'Irot I

TIME SCH
IN FLOURS SCH A SCH B SCH E B-MOD * •

0. -3'!0 .2,3 ..2.2 --2.3
i .0 - 1 .6 -1 ., 3 . i b

2.0 0.9 01 0.5 0.4

3.0 3.0 2.0 2.0 2.1
4,0 2.8 2.1 2.0 2.3

5.0 2.3 i.9 1.7 1.9

6.0 2:1 i.4 i.3 t-!
7.0 2.0 o.9 .I f.. 1 t _
8.0 0,9 0.1 0.3 .0.4

9.0 -1.2 -1.6 -1.7 t.6

10.0 -3. 2 .- 3.0 -2.3 %4.6

1.0 -3..3 -3.- -2.3 -.

SURFACE I 0
MAXIMUM FCLOD - MAXIMUM F88

TIME VELOCITY TIME VELOITY Fan P R -
SCH HOURS DATA HOURg DATA DOMINANCE
A 3.0 3:1 11.0 4 .3 55.0

9 3.0 2.3 10,0 ,,4.0 60.7

E 4.0 1.7 1(1,0 .4.1 64.9

aM 4.0 2.3 1000 .3.9 55.1 *
BOTTrOM

MAXIMUM rFOID MAXINUM PB8

TIME VELOCITY TIME VELOITY EBn PR". "

SCH HOURS DATA 0 (j:1S DATA DOMIN~ANC11
A 3,0 3,0 11 ,0 .3.3 49.4

* 4.0 2.1 11,0 .3,4 60.4

E 3.0 2.0 10,0 .2.3  54,t I

aM 4.0 2:3 10.0 64.0 56,9

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

... . , v UP N-o.

. .. .... . .....
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TABLE 33.

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM"_

WANDO RIVER MILE 07

SURFACE

TIO SCL
IN flOURS SCH A SCH B SCal E B-MOD

. -1.9 .9 .9 L.4 -0.9
1.0 ..1*4 .0.9 0.1 -1.-
2.0 -0.1 0.1 0.1 0.1 •

3.0 2.4 i.2 1.2 1.3

4.0 1.4 i,3 1.2 1.8

So 1.1 1.2 1.2 1.7
6.0 1:0 1.0 1.0 1.-
7.0 1.0 i.a 0.7 1..
6.0 0,7 0.5 0.4 0.2
9.0 -0.5 0.1 .0.5. .1.)o -j.8 -1.2 -1.1. -i.6 •

1i,0 -2.0 -1.7 -1.8 -.1, ,

BOTTOI
TIME SCH

IN POURS SCH A SCH B SCH E .B-OD

a. -1.9 .1.4 -1.2 ..

1.0 -1"4 -0.9 .0.6 -1.6
2,0 -0.5 0.1 0.3 0.,
3.0 1.2 0.9 0.7 1.1
4.0 1.3 . 0.9 ."
5.0 1.0 . 0.9 ."

6, 1.0 1.0 0.8 1.4

.0 1.0 0.7 0.6 1. i_"- ---
6.0 0.5 0.3 0.5 -..
9.0 -0.5 0,1 -0.3 .1.,

10.0 -1.8 -0.9 -0.9 ,2.2
11.0 -2.1 -1.2 -0.9 .2.i

SURFACE " "

MAXIMUM rLOOD MAXIMUM EBB

TIME VELOC
i T Y  TIME VELOITY EBB PRE;

SCH WOORS DATA DOORS DATA DOMINANCE -

A 3,0 1.4 :11. 0 ;2.0 ..2

9 4 .0 1.3 11 .0 ZI7 .44.1

E 3.0 1 2 11,0 L1.8 4S.5
am 4.0 1! 8 11..0 41,8 42.1 •

BOTI OW

MAXIMUM FLOOD MAX Mi1 F9

TIME VELCITY TIME VELO!.ITY ER PR6,

SCH WOuR DATA w3f0RS , LA DOMINACG
A 4.0 1.3 11.0 -2.1 59.9
9 4.0 1.0 0, -1.4 48.5

E 4.0 0:9 0, L1.2 47.2

aM 4.0 1'6 10.0 .2.2 57.6

Note: l'ime is expre,sd I n imcur, after !rno' s tiansit of 74th meridian,
Velocities are c ;seu in e,.t pt-r second prototyp,.

IM IM IIIw w UP W S
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...... .......- ,... ...... .....



TABLE 34
CHARLESTON HARBOR MODEL

BUSHY PARK '?,ATER SI.PPLY TESTS

CURRENT VELOCI TIES FOR PINCPOL;S WEEKLY RELEASE HYDROGRAPHS
SCHEDUI FS A. B, E. AIN D RM

WANDO RIVER MILE 09

SUP FACfi:
TI E- SWi

1*4 HIOURS SUHl A SCi d~ ',Cdl 1 B -MOD

10 -12.0 -1.7 -1 .8 -.
2.0 -0.5 0.1 0.3 -.
3.0 1.8 3.8 1 . 1 7.6
4.0 1 .7 2.8 3 .1 2.4
s.0 .2.1 .7 2.1 1.7
6.0 1.4 .7 1.4 t. 4
7.0 1 .2 1 . 3 1. 1
8.0 0,8 0.9 -0.6 .04
9.0 -0.5 0.1 .1.0 'l.A0

16.0 -1.4 -1.6 -2.7 -.

BY.TC J. I.

TIME SCII
IN HOURS SCH A SCH R 1)(71 F B-MOD

a$ 1!3 -.. 2.9 -3.2

1.0 -1.0 -j.0 -1.9 .. ?
2.0 -0.5 0.i. 0.5 .6.S
3,0 1.4 3.9 2.9 2.J

4.0 1.8 3.0 2.1 1.?
5.0 2.4 2.0 1.6 .
6.0 J'9 1.6 1.1 09

7.0 1.4 i.6 C.3 b.8
8.0 0.7 0.8 0 .3 0.

9.0 -0.4 6.1 .1.0 ~t.0
16.0 -1,F2 -1.5 .2.4 q7.8

11.0 -j.4 -1.6 .2.9 -3.6

SURFACE 0

MAXIP4UM FLOOD0 MAXIMU~4 fBR

TIME YELOC I Ty MbE V JELCrAITY F 8 R ORE
SC1 HOURS OAT I HOURS DATA POOI NANC6

A 5.0 2,1 10 .0 .1.4 41. 3

9 3.0 3.6 0 . -2. 3 42.6

E 4.0 3'.1 11.0 .3.:0 59.1

am4 3.0 2 . 6 11.0 Z3.5 63.1

B(YTC 1.1

TIME VF.Le IT~ f T ME V21 Or.I TY ESR PRE;

SC HOURS D ATA 6 01 T)AiA [;OM INANCE
A 2.4 2 -4 .1.4

9 3,0 3: 9 0 ! 1.6 335.6

E !7.0 2.9 L2.0 L2.5
94 3.0 2.1 1.1,0 .3. 6 67.3

Note: Timne is expiessed in a .fter 1 '- rm .ni t of "th mricrdian.

Velocitics aire expressed ia feu-t pe ).CC , jLoty*pe.

w ww w eve w w 411P
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- TABLE 35
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM

WANDO RIVER MILE 13

MI DLEPTH
TIME~ SCHi

IN t LOU RS SCH A SCHi B SCH1 E B - SO

D. -2.2 02.3 -1,.6 -1.6
1.0 2.1 -2,5 .1.5 -1.1
2.0 %-3 0:4 -0.3 0.1
3.0 0.5 1.6 0.1 1,6
4.0 1.5 1,6 .1. 1.6
5.0 ..3 I.,g 1. 1.,4
6.0 1.0 0.9 0.9 1.0
7.0 D.9 0,9 0.7 0.
8.0 0.7 0.7 0.7 096
9.0 -o.4 0.1 0.1 0.1

10.0 -2.0 :20 g -. 9 -1.6

11.0 12.0 .2:3 -1.6 -1.6

MIL)bi'Ttl

MAXP',Um FLOOO MAXIIJA E98

TI2 VELOCITY T 4~ vE L C I y EBB PRE-
SCH HOURS DATA HOUR5 UAA DOMiINANCE

A 4 .0 1.5 0, *2.!2 65,0u

8 3-.0 1,D. 0215 60,6
E 4-.0 1,4 0, 19, -8 58,3

BM 3-0 1.6 00 *1.6 46,9

Note. Time is exprfeSsed ij, hiours after moon's transit of 74th meridian.
Velocities arc expressed in feet per second prototype.

lpS



TACLE 36 "

CHARLESTON HARBOR MODEL
BUSHY PARK WA IER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS ,EEKLY RELEASE HYDROCRAPHS
SCHEDULES A, B. E, AND BM

ASHLEY RIVER MILE 01 ...

SURFACE
TIMlE

IN IOURS SCI A SCHi d Sil E B-."IJD

0 -1.5 -2.0 -1.8 .1.7
1.0 -0.9 .0.6 .0.9 .7
2.0 -0.8 6 5 0.1 6.3
3.0 0.6 .9 1.7 j.9 • 0

0 0.9 i.9 1.4 2.1
5.o 0,8 2.0 1.2 2.0
6.0 1.5 1.5 1.0 1.3
7.0o 0.1 6.6 0.3 6..
5.0 0.1 -6.8 0.1 W6.6
9,0 -1.4 -i.5 -2.0 .1.6

10.0 -1.4 -2.0 -2.1 -1.9
11.0 -1.6 -2.3 -2.2 -2. 3 S

BOTrOtf
TIME SCII

IN HOURS SCII A SCIH B SCH E B-MOD

0. -0.9 -t.4 -i. -0.9 S S
io -0;3 -0.3 -0.4 -0.1
2.0 0.8 0.9 0.1 1 .0
3,0 0.8 1.5 1.7 2.0
4.0 1.3 1,6 i.5 2.1
9.0 1*2 1.5 1.5 1.6
6.0 1.3 j,6 1.2 1.4
7,0 0.8 0.7 0.5 0.9 . S
A0 -0.3 -0.1 0.1 0..

9,0 -0.9 -i.4 -i.4 -.- -
1o.0 -1 .4 -j.8 -1.6 .,.3
1i.o -1.5 -,11 -1.6 -,. 9

SURFACE P 0

MAXIMUM FLOOD MAXIMUM -88

TIME VELOCjTY *IME VELOCITY EBR PRE-
SCH HOURS DATA WOURS DATA DOMINANCE
A 6.0 1.5 11,0 .1.6 67,2

9 5.0 2.0 11.0 '2.3 59.0

E 3.0 17 i1.o '2.2 62,3
eM 4.0 2.1 11,0 £2.0 52.7

BOTTOM

MAXIMUM FLOOD MAXIMUM OBB
TIME VELOCiTY lIME VELOCITY EBB PRt-

SCH HOURS DATA WOURS DAiA DOMINANC6

A 4.0 1-;3 11 .0 a .5 4S.
e 4.0 1.6 11.0 ;2.1 50.3

E 3.0 1:7 to,0 :1.6 49.6 8
Im 4,0 2:1 11.0 1-.9 39.3

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.

w .S

V U .'.'..-'.-U'..U'.'U-...',



TABLE 37 0
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM

ASHLEY RIVER MILE 03 T I

IN tiOURS SCH A SCI 8 SCH E B-M"D

, -1'7 -i.9 -o,4

2.0 0,1 0.1 o.i 6.2

3,0 0.7 O.8 0.9 0.9

4.0 1.o 0.8 0.6 0.9
S.0 .0;7 0.6 0.7 .
6.0 0.1 0.4 0.4 0.3
7.0 0.1 o.3 0.3 6.5

.0 0.:1 0. 1 0.1 *0.
9.0 -1.2 -o.9 -0.8 .1

10.0 -2.? -2.2 -1.3 -2.0
11.0 -2.2 -2.3 -1.5 -2.0

TIME Sol
IN IUURS SCH A SCH B SCH E B-HOL)

a. a; 1 -0.7 -0.8 -.5 S 0

1.0 0.1 -o.5 .0.5 -0.6
2,0 0.1 0.3 0.1 .5
3.0 1.2 1.3 1.2 1.3
4.0 0.8 1.0 1.2 1.3
5.0 0.9 1.1 1.1 1.3
6.0 0.9 0.7 0.8 6.7
7.0 0.a8 0.3 0.6 0.5jo
8.0 0.1 0.1 0.1 .f."
9.0 0,1 -0.4 -0.4 -0.5

10.0 -1.0 -j,3 -1.3 -1 .2
11.0 -0.6 - 0  -.1 -0.

SURFACE P S
MAXIMUM FLOOD MAXIMUM FPS

TIME VELOCITY TIME VELOITY EBA PRE,
SCH HOURS DATA WOURS DAiA DOMINANCE
A 4.0 1.0 10.0 ;2.2 75.9
a 3.0 0.8 11.0 L2.3 74.3
E 3.0 0.9 11 ,1.5 67.5.

aM 3,0 0.9 10,0 2.0 760.

BOTTOM

MAXIMUM fLOOD MAXIMUM 0BB
TIME VFLOCITY TIME VELOfITY EBR ORE;

S,'H HurS DATA P'OURS DA!A DOMI' ANCE
A 3.0 1.2 10,0 -1.0 23.3

3, ,.0 1;3 1.0 ;.1.3 45,2
E 3.0 1.2 10.0 L1.3 46.6

SM 3.0 1.3 10.0 .12 39.

Note: Tinmc i!s expresseJi in hours after moon's transit of 7401 meridian.....
VClocitiCs d1fC .xJ'-CsCd Lit teeS per second prototype.

p •a

. . S." S-S.- " - " -
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TABL E 38 0

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES F OR r'IN'3POLIS WEEKLY RLLEASE HYDROGRAPIS
SCH[ULES A, B. E, AND PI

ASHLEY RIVER MILE 05
SURFACE

T IME C
IN IOUR:; "C-H .k UC II Cr U B 1 C'L)I)

-, -2,5 -2.3 .2.4 -..
1.0 -1.5 -1.0 -1,2 -1.3 --.-,.,--..

0 -0,1 0 .1 0.1 0.8
3.0 2.1 2.0 t.6 2.2
4.0 2.0 i,7 1.6 2.i

1.8 i 8 ,76.0 1; .1 1 .6 t. 7
7.0 0.9 i o Iit 0.9

8.0 0.1 0l 0.1 -0.3
9,0 -2.2 -2.3 -1 i.8 .

10.0 -3.3 -3.0 -3.0 -3.i
1i.o -3.0 -3.0 -2.8 -2.9

TIWE SCIH
IN HOURS SC A " SCI] B INC!! E B-MOD

i.0 -1.0 -0.9 -o.9 -0.7
2.0 0.1 0.1 0 . 1.I
3.0 2.3 2.3 2.3 2.4
4.0 2 t 2. 1 2.2 .i
5, 22 i,6 2.0 1.76,0 1 6 6~ 1 .4 .5
7.0 1.0 1.0 i . 0.9 •

8.0 0.1 a I i 0.1 6.2
9.0 -1.4 -. 5 1. -. 6

16.0 -2.5 -2.6 -3.0 -2.6
11 -2.4 -2.7 -2.4 -2.i

5JRFACE .

MAXIMUM FLL00 MAXIMU"4 F'9

TIME VELOC!rY TIME VELOCITY FBE ORE;
SCli HOURS 0AT A wOURS 'IATA DOM INJANCE
A 3.0 2.1 10,0 a 3.3 62.7
B 3,0 ?''.0 10.0 .13.0 66.1
E 9.0 1.7 10,0 ;3.o 60.5

RM 3.0 2:2 0.0 -3. 58.5 I S

MAXiMLM FL{l"ID M AvI4I'j A f 

TIME VFLOCVY TIME VEL rITY F94 PRE-
SCIF HOURS DAT A w40 jR r rATA D c I jA kc E
A 3.0 2. 3 *'0 .2.5 '51.
a 3.0 2. 110 o 2. 7 531,2
E 3.,0 2.4 So.0 a .3.6 .

814 3.0 2.4 10 60 -2.6 4 C I

Note: Time is e.xpre,;scd in li;irs if r r--t- rt;t C It> .'inridian.

.~!. t C t~SS.S ~S tt".. * %" • StA

Velocirlo , jru .X!,: e,;-.ed );I i.*vt p,:r :;,'C,, 1-1 1 'n )t_.'[.-, . .-.-

v w . " .
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TABLE 39*
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
ASHLEY RIVER MILE 01

SURFACE
TI ME Sc"

IN tIOURS SCH A SCII B SCH E B-1OD 

0. -2.2 -i.6 -0.9 ..
1.0 -1.5 -0.9 -0.9 1 .6 "

2.0 0.1 o.i 0.1 -o.3
3.o 1.7 i.o 1.2 1.2
4.0 1:6 0.9 L.6 i.6
5.0 1"5 1.o i.3 1.3
.0 1.3 0.9 1.2 1.2

7.0 0.7 0.6 0.9 0.9
8.o 0.1 0.1 0.1 0.1
9,0 -1.9 -1.6 -1.1 -i.3

16.0 -2.9 - i.9 -2.2 -2.7
11.0 -2.4 -i.7 -1.9 -2.5

BO"TOt I
T4ILE SCH

IN HlOURS SCH A SCIH B SCH E B-MOD * S
. -2:4 .1.6 .i.6 -7. i

1 0 -1.7 -0.8 -0.9 -1.2

3 0 2.0 .0. 2.2 7.5

So 1.9 0.9 i.8 i 9
6.0 .7 0.6 1.6 i .

o o1.0 o.5 1.2 1.3
8.0 -0,3 0.1 0.1 0.3
9,0 -1.6 -1.0 -0.9 -1.0

I 10 -2.9 -2.3 -2.1 -7.i•
11.0 -2.7 -2.L -1.9 -2.3

SURFACE

M.INMUM FLOID MAXIMUM FBR

TIME VELOCITY TIME VELOlITY EBR ORC-

SCR HOURS DATA HOURS DATA DOI ANC•

A 3.0 1.7 10.0 .2.9 62.5

B 3.0 1:0 to,o -1.9 64.5
E 4.0 1 6 s0o 2 .2 54.0

aM 4.0 1.6 10.0 -2.7 66.1 S

BOT1TOM

MAXIMUM FLOOD MAXIMUM IBB"
TIME VELC IT Y TI'F VELOCITY Bcq PRE

SCH HfUPS OAT& wo!jPS DATA COMIN'ANCE

A 3.0 2.0 s0,0 -2.9 60..

a 3,0 1.0 10.0 ;2.3 66.6 1
E 3.0 2.2 o0 -2.1 46.9

aM 3.0 2:5 11.0 2.3 50.3

Notc: Tji,e is expressed in hour, aftur ru!on's transir of 7.1th meridian.
Velocities ar(, expressud in feet per second prototype.

.. S. -. .

U U ° . -. U- U".. .U." ° U - ° S . • - U U . . U - U . . U . U . • .. 0 . 0- • ,

-. _- . .. .. .... . . -" .- - : _=' -j., _ "_-[._ -' -. . , .. .. . .-. - . .- .- .. ., .-- - . .- -- ... ,. . .,- ,, ,_ .- .- - .- ,- -_ .._ ,._



TABLE 40 0

CHARLESTON HARBOR MODEl.
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS ,'EEKLY RELEASE HYDROGRAPHS
SCHEDULES A. R, E, AND 1314
CLOUTER CREEK MILE 01

SURFACE
T IME

IN iOUfRS SCH A SC 3 SCI L 8-D:O
0, . - , . 0- ,5 -1,0 ' " "

1.0 -3.7 -0,7 -0. -0 .8
2.0 -0. 3 0,2 0.1 -0.5
3.0 0.5 0.5 0.5 al
4.0 0.8 j,7 0,5 0,8
5.0 . 0.8 0.6 0,7 u .2
6.0 1.! 0,9 0,8 3,2
7.0 0.9 0.9 0.9 0.3
8.0 0.2 u,3 0.2 0,7
9.0 -1.6 -. 2 -1. 0.1

10.0 -1.7 -1.6 - I . ~ 1.3
2.10 .. 3 -1 ,3 -3 d -0,8 I S

SO T : 01.___I-
TIME SCH

IN HOURS SCH A S1'H B SC E B-MOD

;,:'. O 3 O : -0.3
0.O -i.A -0,3 0 .-3 0

2.0 0.5 0 ,1 0. 1 0 5"
3.0 0.7 0.5 0.1 ).3
4.0 .6 0 .5 0 m 2
5.0 0,6 0,6 o,7 ,7
6.0 1 !. 1, -,. 08
7. 0.8 1,2 1,1 0.8
13 0 .3 3,9 0.4 ,.5
9 0 " 0 1 , -0,5 .0.3 " "-0.0 - -1.2. ., -0 9

11.0 -0.7 -U,6 -0. Z5 -.5

SURFACE S
H AX[IHUA FL1)" -1 AxI1Uo E43

T I F v L " ' 1T Y T 1 :1= ' E v L I T Y E R R P R E -" " '

SCH H)URS DATA H, UQ 3  OAk 4I J1 M!Nk C

A 6;0 .l1 10,) .,7 61 ,t),"9 6:9 ' ; lUa ,,, *6 60,?
E 7-. 0.9 10.0 .1,1 52,7

SM 4;0 0.8 1O,Q -t.3 65,1 I S

BOTTOM

MAXIPU M FLOOD H1XIM U 9 B..
TIME VELOCIT r1 ;1= '2f EB R

SCH HOOPS DATA H, JA7 A 1) OM.! A'JC;-:..
A 6-0 1,0 10,0 -1.3 45,d

B 7-,0 1,2 9,9 -j.t 44,1
E 6.j 1,1 10,0 Q 4,4 15 4

aM 6tJ 0,8 I0,Q -0.9  41 ,6

Note: Time is e.xpress-A in oirs aFter moon's trar' t of 74th "n.,'idian.
Velocities are oexjr,.,,cd in fcet per s,-cowI viototype.

.-M-' 1  1 -> I- T

:. .. - . -- - -. ,> . .. - . . i -i ,- -- '- ' '- 1 -- - , '- " -< ' -' 'L ' ' - / i - • , . - . -- -. " . .' < , ' '. .- " " ' - -' '- . . '- --' - - " - -i " '- -

S _'S. - 'w . .' - . _ .U'' 'Z ' . _ . Z .Z .' ' _ . _ .-i ' _ . _ w ' -w-_ . _ = _ . _' - " * ', w' w-'. . ' ".' ' ' " " '_ . 2 ,4 6._ . _ .Z ._ _ ' '. _ . _ . _.. ' ' - .



TABLE 41

CHARLESTON1 HARBOR MODEL
BLISHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPILIS WEEKLY REL EASE HYDROGRAPHS

SCHEDULES A, B, C. AND D

COOPER RIVLF? MILE 30

I N .fOL~iS Kil A SCIIj ti S C SCIl D

0. -2.5 -~7 .0.8 -1.6
i0 -2.6 -2 .0 -. 0 -.

3.0 -1.4 -0. 6 -.. 8 -.

4.0 -0.1 0, 2 0.1 .

6.0 0.3 6 .6 j4 1.0
7,0 a.4 c .4 i.4 0.9
8,0 0.2 0.3 1.2 6.6
9.0 -0.1 0.1 1.0 0.3

Ira 10.0 - 0.:3 -0.3 0 .1 -0.3
110 -1.5 -1.0 .0.9 -0.9

Bo rro! ____

TIMEi
IN 1101iRsS 50 A L501 i B SC'! C SCH D

2.0 -2 .4 -2.3 -1.8a -2.1

4.0 -0.6 0.1 0.1 0.1
.0 0.1 m.6 0.4 A.

6.0 0 .1 13 0.6 6.
7.0 0.1 .3 0.8 6.S
8.0 0 .3 0 . 0.9 0.6
9.0 0 .1 0 .6 0.5 6.3

16. -07 0.3 0. 1
1n. -1.6 -n.5 .0.3 -0.8

S UR FACLI

MAXiMUMi FLOI0 MAXIMUM4 FBA
I I "E YFLOCTY TIWE VELOrITY FB9 PqE

501 H0o R S DATA w 0u R s DAVA 00u1NACE
A .0 0 .4 1 ,0 -2.6 92.0

6 5.0 0.7 1, 0 -2.0 77.9
C 6.0 1,4 i,0 L1.0 46.4
v 6.0 1.0 0. :1.6 66.8

H A X I H L F L 0') MA X IMU4' F
T I ME VVLOCITY TIME VELO- ITY Fg3p P .

sc., HQJPS ol TA WOURS rlA* A DCp.I'.ASCE
A 8.0 0.3 2,0 '2.4 94.9

8 6.0 1. .2.3 64 2
C 8.3 0.9 1.0 !2.3 70.1
0 70 0.8 10 , Z2.3 72 t

Ncte: i ir 0 1';~-, - ; ili I a ft'r mc .. T's I ti. it of 741th n'cri.I 11.

1C~,.ti. 11~ ),1 fi f t I)cr SeOnO~d plrutoty't'.



TA BLE 42 S
CHARLES ION HARBOR MODEL

BUSHY PARK( WATER SUPPLY TESTS

CURRENT VELOCIIIES FOR FNJOi FKY RFLEASC HYUV)lGRAPHS
SCHE DUJLEFS A, B, C AND 0

COOPER RIVER MILE 34

IN I L()UPS S(Ai A SCII h~ ';c C S iI 0

0. -0.5 -13 .16 -. 3

20 -0.5 -55-. -1 .5

3.0- -0.4 -0.9 .0.9 -1.0
4.0 0.1 0.1 no.3 a.t
s.0 0.1 0. 0.1 . 3
6,0 0. 0. 0.?2 .1
7.0 0 .1 a. 6.1 6.
8.0 0.1l 0.5 0 .1 6
9.0 0 .1 0.5 0 .1 .

10.0 0.1 -0.1 0 .1 0
11 -0.3 .8~ 0.1 -.

TIME
IN HOURS SCH A SCUl 13 ?.CI C SCII D

0. -0.8 -0 .8 -0.9 .0l.9

2.0 -1.0 - .8 -1 . 1 p
12.0 -0 .8 -0 .8 -0* .6.

4.0 0.1 01 01. 61
3.0 0, 1 a . 0 .3 0.4

7.0 0: 1. 1. 0 093_
P.0 0.1 1, .2 .
9.0 0.1 .3 1.4 6.4

10 .0 0 .1 0. 0 .9 6.
11.0 -0.8 -0.5 0.. 0.1

SURFACE b
MAXtMUM FLOOO MAXIMUM F8a

TIM4E VE,-CtTY th4E VEI.O !IY E9.1 PR6-
SCri- H0LAS IjAT& wo0Jls OAiA 00C4tNANC6

A 4 .0 0 .1 0. '0 .5 84 .6
9 5.0 1.1 i.0 1 15 64.2
C 6.0 0 .2 0,I .. 6 d 7. 5
0 5.0 :3 1.0 41.8 87.3

M A X I 4M FL 07)D $AjjNum P Fl A
*ImE YFLnCtTy 7 14E vi 7 ty [T q :H pk

5Cil 4,Ju Q 0A 2 >'A ,4 A ;c E
1 0 1C -. 0
7. .0 ~ .5 1. 3u .

C 9.3 l.4 I .1 3.
D 7.0 0.9 . .. 0 46.3

Notc: Tire,, is 5 x x, , i F ir, iftir r( ',n, t it of 7I1)i WpX iijial.%

V,71i it i r, r, 'i . in foot 1 'or 1,. piot yp?,

w* w
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TABLE 43 S
CHARLESTON HARB!) MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINJPOLIS .1EKLY RELEASU MYDROGRAPH

SCHEDULES A. B, C ANDD
COOPER RIVER MILE 3-

"1] HK_
IN uKU(S SCI SURFkA(LIN ,S. CH Ao . i i++ h c, scil .1_ '. .-

-3.9 -3.3 -2.8 -3.
.0 -46 -4 .3,7 -4.0

7.0 -3.9 -4.2 o3.8 -4.5
3.0 -3,9 -3.7 -3.6 -..4 O
4.0 -2.6 - t 3 -o.6 -6 .

7.0 0.2 4.0 2.0 i.

8.0 0.7 4.4 2.2 1..
9.0 0.3 3.9 2.2 1.5

10.0 -0.3 2.5 1.4 0.
11.0 -2.2 -0.6 .0.3 -0.6

TI-r .0-

IN II)LIRS S;tl A SCII , SCI C CCt D

0. -3.4 -3.3 -1 .8 -2.9
1.0 -4.1 -3.9 .2.4 -3.5

2.0 -4.3 -4.3 - -.7 -3.6
3.0 -4.5 -3,5 -2.3 -3.3
4.0 -2.5 -0.7 0.4 -0 .7

6.0 -0,4 2.5 2.4 1.9
7.0 0.2 p.9 2,9 1.1
8.0 0.4 2.5 3.2 2.0
9,0 0. 3 2.3 30 1.3

10.0 -1.3 1.R 1.9 1.2
11.0 -2.3 - . 0.5 .0.5

SlIRFAC" S
MAXIMUM rLOID MAXIMU

M FBR

TIMHE VEL C T
Y  

TIME VELOn.I TY FBA PI ;
SCif HOURS T w .OuRS DATA DOminA6CE
A 8.0 0.7 1,0 -4.6 95.3
8 8.0 4.1 2,0 ?4.2 44.4
c 1.0 2.2 2.0 .3.8 66,1
D 8.0 1.7 2.0 -4.5 7i.1

POT [01

MAXIMi'% FiO0 MAXIMUM FqA3 ' "'-

TIHE V ,C! T 7 *IMF VELO-1Y VBR PRE.

,C.; CIW .I'A )4 J Q DATA f0OmINAt7E
A 0,0 0.4 3,0 -4.5 9t%. 7
B 7,0 2:9 2,0 .4,3 57.5

C 8,.C 2.0 2,0 -3.6 64.0 0

D 8.0 3.2 2,0 =2.7 40.6

I~o;if t -r !)I~ , ren'. t rars;i tro 71th meridian.,
Vtl(1,it .J1 , . t'1 t J'Cl

•  
CCOlld 1rototyi" " "

00 0 0 0 0 U U U U S S S S-



TABLE 44
CHARLEWiON A~i',R 'AO0EL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCTIES FOR PINQPOLIS WLFKLY RLL E HYDRO)GRAPHS

SCHEDULES A, B C AND D
COOPER RIVER MILE 42~CfA SURFA2E

TIMEIN i[URS SClf A SO I b S qCIf C SuiL D

t.0 -0.1 -1.3 -21. --.

2.0 -2.0 -1.4 2 . 3
3.0 -2.2 -1.3 .2.7 -2."-

4.0 -2.2 -0.9 -2,2 -'.9
5.0 -1.2 -0.1. 1.0~ P.3 .
6.0 -0.3 o.s 0,9 n.7
7.0 0.2 C.9 1.1 1.3
8.0 0.2 0.9 1.2 o
9.0 0.2 0.9 t.3 1.1

18.0 0.2 0.8 0.7 6
11.0 -0.4 0.3 0.2 n.3

BeIre0~ ____.

TIME -

IN IIOURS SCII A SCH B :3(51 II 0

C. -17 i.2 .1,4 .1.0
.0 -2.3 -i.7 -2.1 -1.7

2.0 -2.9 -i.7 -2.2 -2.6

4.0 -3.0 -i.4 -1.9 -1.3Sn -2'. -n .3 - .6~ ~ " "

6.0 -1.6 0.$. ,5 a.6 "

7.0 -1.0 0. 1.0 1.2
. -0.4 i.2 1 .a 1.,

9,0 0.2 1 .3 1 .0 1..3
1,.1 0.2 1.0 1..
11.0 -0,6 0.8 1.0 0.6

SUR FACE
MAXIMUM FL0o0 MAX4IMUM Fa8

TIME VFLOCITY TI w V-i-- trY I T PR-;

SCH WOJRS DAT A H3.113 nA+A 0OHIJANC6

A 7.0 0.2 3.0 Z"2. 2 9d.8
8 7.0 0.,9 . -1. 1 64.7
C 9,0 1.3 3,0 .2- .-68.-
D 7.0 1.3 3,0 -2.6 67."

BUYFOM

M A xM.2'. F90 '4AA II fllJ4 ;38TIME Y E L T'V Tlw= VEL-J,' ITv r- :i pQG-

SCH HOURS DATA W j'27 1A ,CHI N.ANC
.

A 9.0 0 2 3 , ... 1 9".

B I.O 2.0 .1 7 6 1. .

C ?.a .0 , .62.2 6,6

D 8. .. C ~. b2.1

Note Time is expre:; SCJ i n ho 
, 

,,h "r o,,' rp1 rw" t or 7.1th n:eridian.
Velocities or,~ exll %,,, I (,r I,,!: ;r -to~.yjc.

0 6 5 5 6 w w S

............. ................. - ,,,.,,. ,. ...., ,.,,......-.................-....

- .-.. ...-"..''.. .. . . . . ...... ..... ....... .... ':: ::"" . . . . 2: : : .. :

: :' :.::-:,:::::::.:::.-,: : : :..-. .::- , i :.. -



TABLE 45
CH ARL ESION HAVfP Yf) DFL

8lUS1Y PATkK WA TER S(WiLY TESTS
CURRENT \ELOC' TIES FOR I?OPOLIS NFFEKLY Pf LCWL HY0U(RAPHS

SCH L tJ L SA R C AND L

COOPER RIVER MILE 44

SURFACE:

I N X-A A~ :;ci 8 5(1l L, S(I 1

2.0~~ -I 8 312 .. .
.0 1 9 1 .3 .1.6 -1.4

4 .0 1 .9 0. -1 .4 -1 .1

5.0 17 0.1 0.1 r.)
6.0 -1.6 1 1 1.1 8.
7.0 .1.4 6.7 1.3 .

8.0~ 11 66 1.1
9.0 5 . 0.9 n

10.0 0 8 0.2 0.9 6.3
11 .0 -1' 1 0 .1 0.3 .

I N hJ J i .SCt A '110 Bl S:JL S.

2.0 -1.3 -1.68 18 1.

3.c -1. -6 -. 9 -1.

4,0 -1.3 -1.1 .3 1.

6 -1. .9 1. .2N
7.10 -0.4 C.3 1.3 1.2
9. 0 -0 .4 0.4 1. 6.9

16,( *. 1 6. a0.9 61

MA xI~r m u "o- IAXIMUH F
TIME 'EuCTT Tl E VEL0rIY kBn PRE,

A 9 -0.5 3.0 1 .9 1 00.9

B 60 1 .0 0. !1.3 62 .9

.0.9 2,0 .1 .6 6 .7

T I i' Vt D '~ T F v:' t OLr1 I Ty P~ p P;

A1 .1 1 c0 01. .oa

1. 14 2. L. 0 60
0 6. ~. ,1' .1 1 53.9

W .: Icl t- ir . Ii I' ,e: i t o!f "It reeridia,it

.r~~~~~ e., w:cI ~ .c-'Icc



TABLE 46
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, C, AND 0
WANDO RIVER MILE 3 0-

SURFACE
TIME

IN HIOURS SCII A SCII 8 SCt i C SCH 0

do -2.0 -1.9 .1.6 .2.3
1, -0:8 -0.9 .0 .7 -.

2.0 0.9 0.1 0.1 0.1J
3,0 2.7 2.3 2.0 i
A. 2. 7 2.3 2. 0 1.
is 0 2. 3 .-

6.0 1,2 i 1. 2 .

8.0 0.1 0.1 0.1 .041
go0 -2.0 1i.9 -2.0 -3.2i

11.0 -2.5 -3.1 .2.4 -3.0

BOi-rO!
TIME

IN hOUURS SCH A SCH B SCH C SCH D

0, -2.1 -2.3 .1.8 -1.4
i,0 -1.1 -i.2 -1.1 .0.6
2. 1.0 0.1 0.1 04t
3.0 2.6 2.4 2.1 1,7
!.0 2t6 2. 2.3 .
5.0 2.5 2.1 2.0 1.0
4.0 2.0 2.0 1. Q
7.0 1.5 1.6 1.4 6097
6.0 0.8 0. 61 0.
9.0 -1.:3 -1.4 -1.4 .0.3

10.0 -3.2 -3.1 -3.1 -2.3
11.0 -3.2 -3,1 .2.4 -2.4i

SUR FACE

MAXiMUM FLOID MAXIMUM FB8
TIME VELZCITY *IME VELO ITY EBB PA9;

SCH HOURS DATA WOURS DATA 0OMi.NANC6
A 3.0 2.7 10..0 -3.4 49.5
9 3,0 2.3 10.0 .3.2 501.0d
C 3.0 2.0 so.0 A3.i 56

D 40 1.9 9.0 .3.2  64.3

BOTTOM

MAXIMUM VLOID MAXIMUM 0BS
TIME VELOCITY TIME VELOrITY FBA PRV;

SCH HOURS DATA WOURS OArA OCMINAAC6
A 3.0 2.6 I0l0 13.2 48.2
o 3.0 2.4 10,0 Z3.1 53.6 0
C 4.0 2.3 told &3.1 i.
a 3.0 1.7 11.0 Z2.4 56.A

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in fect per second prototype.

v w w w w UP w w w
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TABLE 47

CHARLESTON HARBOR MODEL
BUSILY PARK WATER SUPPLY TESTS
EFFECTS OF WELKLf HYDROGRAPI "s

ON SALIIITIES IN PARTS PER TIHOUSAND.
HIGH-WATER SLACK

MILE SCI A SCII B SCt C SCt D SCt E SCII tBM-
STATIOiNO SUR 01 kSUR BOT SUR IOT SUR BOT SUR 6OT-f

ASHLEY RIVER

1 21.2 24.8 28.3 28.3 28.3 28.6 28.1 28.2 28.2 28.6 28.0 28.7

3 19.0 22.3 27.3 27.5 27.7 28.2 27.3 27.4 27.3 27.5 27.0 27.4
5 16.5 19.6 25.7 26.9 26.7 27.1 26.1 26.9 25.7 26.8 25.4 26.5
7 13.7 17.0 24.9 25.6 25.3 26.1 25.0 25.6 24.4 24.8 23.5 24.8
9 12.8 14.3 23.3 24.2 24.6 24.6 23.9 24.4 23.1 23.3 22.3 22.9

11 11.9 12.5 22.3 22.9 24.0 24.0 23.4 23.6 22.1 21.9 21.2 21.7
13 11.5 11.8 21.8 21.8 23.4 23.5 22.7 22.7 21.0 21.0 19.9 20.5

WANDO RIVER

1 14.4 18.8 25.6 26.4 24.3 25.5 24.1 26.3 24.5 24.9 22.7 25.8

3 12.4 15.7 24.9 25.0 23.9 25.0 25.3 25.3 23.8 24.0 23.5 23.9
5 11.0 12.3 23.3 23.6 23.8 24.1 23.6 23.8 22.0 22.2 21.5 21.7
7 10.3 10.7 23.0 22.9 23.3 23.0 22.6 22.6 21.4 21.3 21.1 21.1

9 9.6 9.8 22.7 22.7 22.9 22.8 22.6 22.6 21.0 21.1 21.2 2,1.2
11 9.1 9.2 22.3 22.3 22.2 22.1 22.5 22.2 21.0 21.0 20.9 20.9
13 8.9 8.9 21.0 21.0 21.4 21.4 21.5 21.4 20.2 20.2 19.0 I,) •

15 8.7 8.7 20.9 21.1 20.5 20.5 20.6 20.6 15.8 15.7 18.7 1,.7 . -

CLOUITER CREEK

1 6.5 8.5 22.8 22.9 23.8 23.9 22.0 23.0 20.7 20.7 19.3 21 .

BACK RIVER RESERVOIR

1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.0

2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

I-ASF BRANCH COOPIR RIVE;R

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 ().
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 )

.~~~~ .

. S7. 3

0

U U U S U U U S S ,S ., .-

.................................................
............................................................

I.................................................................



TABLI 48

CHARLESTON IIA]IWOR MODELI,
BUSILY PARK WA'IL R SUIPlPY TES..
EFFECTS Of: WElKLY IYDI)0RGRA'I iS

ON SALINITIES IN I'A'S PER "II()USAND
LOW-IATIZR SLACK

N ILE SCII A SCII B SCII C SCII I SCl E SCO BM S
STATION SUR BOT SUR BOT StUR -6 F ,1>--  I OTW SIJR BOT SUR 01>'

ASIIILY RIVLR

1 12.9 20.1 25.2 '26.4 25.7 26.8 24.9 26.0 24.2 26.5 24., 25.,
3 11.3 17.7 23.9 24.9 24.6 25.5 2,1.1 25.2 23.8 24. 7 22.9 23.9 •
5 12.3 13.1 22.7 23.2 23.9 24.4 23.3 23.6 22.3 23.0 21.1 2 ,.
7 11.5 11.7 21.9 22.1 23.4 23.5 -2.6 22.(, 21.; 21.6 20.1 20.-
9 11.3 11.3 21.1 21.4 22.8 22.9 21.8 21.9 20.7 21.0 19.2 19.,

11 10.0 10.5 19.6 19.8 21.9 22.1 20.0 20.3 19.5 19.5 18.1 I..2
13 8.4 9.2 16.8 17.7 20.2 20.3 18.8 19.2 16.2 16.8 11.8 1s.(;

WANDO RIVER

1 10.0 16.0 22.6 23.7 22.7 24.1 22.. . 2.3 2 21 20. 9 23. 2
3 9.7 10.3 22.7 22.7 22.8 23.1 22.5 22I, 21.w; 21.1 21.1 21.1
5 9. 2 9.3 22.3 22.4 22.6 23.2 22.1 22.i '1.3 21.4 , .1 1.
7 9.0 9.0 22.1 22.2 21.8 22.3 21) 2.. 2 . .7 21.0 ,1 . 2u.,
9 8.8 8.9 21.4 21.3 21.2 21.A 21.6 21.2 20. 4 26.. 20., 20. _ .

11 8.6 8.7 20.4 20.0 20.4 20.7 20.6 20.4 19.41 P).. 19.1 19
13 8.2 8.4 19.1 19.5 18.8 19.1 19.1 19 ., 19.1 19.2 20.2 20..2
15 7.7 ,Z 8 17.9 17.8 18.0 17.9 17.8 17.9 17.1 17.0 18.7 18.7

C 10i,'tJI: C.P, CIA.K

1 2.6 4.7 17.8 19.,1 19.2 211.4 1 7.8 19.5 1.1.7 17.3 1..0 o.

BACK RI V.I1 Ii;I.E\OI '-

0.0.

1 0.0 0.. .0 ((1) (*. 0.) (1.0 0.0 ( I
2 (1.0 01.0 I) .1) 1),) ')(1 .. 1 ((.1) I.. ('.1) O O H I 0.0 1•

EAST I0 \N(l ("0,))III RIVI V

0 .0 O . } 0 0) ( ) { . {.0 .1 ).1 ( . I . . . ,

p 0

S S -S S ." ". S ".°|
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In accordance with ER 70-2-3, paragraph 6c(1)(b),
dated 15 February 1973, a facelaile catalog card
in Library of Congress format is. reproduced below.

Benson, Howard A
Cooper River rediversion project, Bushy Park water

supply tests; hydraulic model investigation, by Howard A.
Benson Land] William H. Bobb. Vicksburg, U. S. Army
Engineer Waterways Experiment Station, 1976.

I v. (various pagings) illus. 27 cm. (U. S. Water- 3- .
ways Experiment Station. Miscellaneous paper H-76-5)

Prepared for U. S. Army Engineer District, Charleston,
Charleston, South Carolina.

1. Bushy Park Ares, S. C. 2. Charleston Harbor, S. C.
3. Cooper River. 4. Hydraulic models. 5. River diversion.
6. Salt water intrusion. 7. Santee River. 8. Water
quality. 9. Water supply. 1. Bobb, William H., Joint
author. IT. 11. S. Army Engineer District, Charleston.
(Series: IT. S. Waterways Experiment Station, Vicksburg,
Miss. Miscellaneous paper H-76-5)
TA7.W34m no.H-76-5

4P~~ 1P0 1



M E 0 17 .

FILMED

2-85

DTIC


