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SADEN-GK (4 Aug 76) Ist Ind

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Appendix A to Supplement No. 2 to
General Design Memorandum - Bushy Park Water Supply Tests

DA, South Atlantic Division, Corps of Engineers, 510 Title Building,
30 Pryor Street, S. W., Atlanta, Georgia 30303 14 pecember 1976

TO: District Engineer, Charleston ATTN: SACEN-GF

Appendix A has been added to Supplement No. 2 to GDM.

FOR THE DIVISION ENGINEER:

g | 55.L. Gekle

3 Incl WILLIAM N, McCORMICK, JR. )
wd 11 cys ea Chief, Engineering Division
*E Copy furnished:

HQDA (DAEN-CWE-B)
w/10 cy incl 1

Accession For
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DEPARTMENT OF THE ARMY
CHARLESTOM DISTRICT, CORPS OF ENGINEERS
PO BOX 9(9
CHARLESTON, S.C. 29402

SACEN-GF 4 August 1976

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee ;Ls;ib;;ﬁl
River, South Carolina, Appendix A to Supplement No. 2 to .
General Design Memorandum - Bushy Park Water Supply Tests o

Division Engineer, South Atlantic ;;;Q.;lii
ATTN: SADPD-P Pe

1. Transmitted are 23 copies of the subject Appendix A. The infor-
mation contained in the body of the appendix was developed for the
Charleston District by the Waterways Experiment Station in Vicksburg,
Mississippi.

2. Also transmitted are 23 copies of the following items for revision
of the basic Supplement No. 2 report.

(a) Cover and back sheets for binding Supplement No. 2 with in-
closed Appendix A.

(b) Revised Table of Contents page.

4 P Loy Sl Sl

HARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer
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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
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 D 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 c¢fs 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 throughout 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 conditions, 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 degree of salinity stratification was significantly
reduced throughout the system for rediversion conditions.

.........




PREFACE

This report presents the results of a model study requested by the
U. S. Army Engincer District, Charleston, South Carolina. The study was
performed during the period November 1973 to August 1974 in the cxisting
Charleston Harbor model in the Hydraulics Laboratory, U. S. Army Engineer
Waterways Experiment Station (WES), Vicksburg, Mississippi, under the
dircction of Mr, tl. B, Simmons, Chicf, Hydraulics Laboratory; Mr. F. A,
Herrmann, Jr., Assistant Chief, Hydraulics Laboratory; Mr. R. A. Sager,
Chief, Estuaries Division; Mr. W. H. Bobb, Chief, Interior Channel Branch;
Mr. H. A. Benson, Project Engincer; and Mr. H., R. Smith, Senior Technician.
Technical help was provided by Messrs. C. R. Herrington, J. Cessna, J. T.
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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( SADEN-GK (6 Feb 76) Ist Ind
SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Supplement No. 2 to General Design
Memorandum - Requirements for Protection of Bushy Park
Reservoir

o
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DA, South Atlantic Division, Corps of Engineers, 510 Title Building,
' 30 Pryor Street, S. W., Atlanta, Georgia 30303 13 April 1976

TO: HQDA (DAEN-CWE-B)

o Supplement No. 2 to GDM is recommended for approval subject to the
following comments:

a. Pages 2 and 3, paragraphs 6 and 7. Since it is probable that
hurricane surges would enter the Bushy Park Reservoir with or without
reduced flows, we should not guarantee protection of the reservoir
under hurricane conditions.

b. Page 3, second line from bottom. The mileage figures 32.6
and 38.5 should be verified since it is our understanding that mileage
distances vary on some project maps, i.e., one statement in hand indicates
that ""During this 10 day period, the EPA found the maximum penetration of
the salt water wedge occurred at mile 28.4." Another refers to mile 33.2
and states ''According to EPA studies, this is the maximum intrusion to
be expected."

c. Page 6, paragraph 12. The District has been given authority to
conduct further study of monitor system requirements and provisions
needed to assure protection of the Bushy Park Reservoir against salinity
intrusion. This report gives the results of the study for Bushy Park and
recommends that corrective action be approved.

d. Page 1, last line. Spelling of '"complex' should be corrected.

e. Page 3, second line from bottom. Spelling of '"Bushy' should be
corrected.

f. Page 4, line 7. Spelling of "Bushy' should be corrected.
FOR THE DIVISION ENGINEER:

2 Incl
wd 10 cys ea

Copy Furnished:
District Engineer, Charleston 3
ATTN: SANGE
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DAEN-~CWE-B (SANGE, 6 Feb 76) 2d Ind

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee River,
South Carolina, Supplement No. 2 to General Design Memorandum -
Requirements for Protection of Bushy Park Reservoir

20314 21 June 1976

S AR

DA, Office of the Chief of Engineers, Washington, D.C.

TO: Division Engineer, South Atlantic, ATTIN: SADEN-GK

1. The subject Supplement is approved, subject to the comments of the
Division Engineer in the lst Indorsement, and to the comments in the
following paragraphs.

2. Paragraph 8. The application of a mathematical model appears feasible
for computing the salinity migration under various combinations of flow
and tidal conditions for the study project. In view of the potential cost
savings in terms of selecting the number and location of monitoring
stations, and the provision of better information for formulating the
"Operations Manual" of project operation, the possibility of application

"of a mathematical model should be explored.

3. Paragraph 9. An investigation should be made of the possibility of
using slotted bulkheads for diversion through the skeleton bay at the
Pinopolis plant to obtain emergency flows.

a. Model and prototype tests at the Snake River projects in Washington
have shown that flow control through skeleton bays by operation of the
intake gates is not practicable at these projects. Instead, slotted bulk-
heads (intake diffusers) were used in both the skeleton bays and operating
units to divert water to reduce spillage. Only minor modification to the
skeleton bays was required. The bulkheads when used with the operating
units maintained near maximum discharge with more than a 90 percent re-
duction in unit output. Most of the head is dissipated across the slotted
bulkheads.

b. For the above described system to be applied, emergency closure
provisions are necessary in case of bulkhead failure. This was provided
at the Snake River projects with the intake gates. The intake diffusers
were placed in the bulkhead slots just upstream of the intake gates. When
used with the operating units, slow wicket gate closing times had to be used
to avoid damaging surges in the intake water passages during a load rejection.
c. A copy of prototype tests made at Little Goose is inclosed. Much
additional information is available from the North Pacific Division.

4, Paragraph 11 and Table 3. The project economics in this paragraph and

in the table are misleading. A negative annual power betterment of $1,822,368
cannot be substantiated by any of the recent efforts in negotiating a power
betterment contract. This discussion and table should be qualified to
indicate that based on the draft agreement of December 1975, the BCR is 1.4,
and the final figure will depend upon the time of the negotiated contract.
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"that the '"Manual of Operation' for the Cooper River Rediversion Project
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DAEN-CWE-B(SANGE, 6 Feb 76) 2d Ind 21 June 1976 ”_ .
SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee River, o e ]
South Carolina, Supplement No. 2 to General Design Memorandum - L 4 - o
Requirements for Protection of Bushy Park Reservoir IR

5. The subject report indicates that at those times when salt water
intrusion threatens to affect the water quality at Bushy Park Reservoir,

prescribes procedures for permitting discharges from the Pinopolis Plant A {
up to 5,000 c.f.s. In order to permit such an emergency operation to '
take place under the authority of this project, specific authorization
must be obtained from the Secretary of the Army to allow such a discharge
procedure to be incorporated into the '"Manual of Operation."

L
PO S

- R

FOR THE CHIEF OF ENGINEERS: -
Tl oo S

1 Incl {»/ HOMER B. wILLIS .o

wd all incl
Added 1 incl
3. as

Chief, Engineering Division
Directorate of Civil Works
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SADEN-GK (6 Feb 76) 3rd Ind

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee o]
River, South Carolina, Supplement No. 2 to General Design -—~.~——4
Memorandum - Requirements for Protection of Bushy Park EERSE
Reservoir

DA, South Atlantic Division, Corps of Engineers, 510 Title Building,
30 Pryor Street, S. W., Atlanta, Georgia 30303 4 November 1976

TO: District Engineer, Charleston, ATTN: SANGE

1. The second indorsement is referred for necessary action. The
following addtional guidance is offered:

a. Reference paragraph 2 of 2nd Indorsement: A mathematical o o

model is warranted only if there is not sufficient information from SR

- physical model studies to provide the necessary operating guidelines. TR
Information provided by the District (John Golden) indicates that a

- vigorous analysis of the physical model study results may provide the

FE operating guidelines for the manual. A report on the physical model

study by WES is being prepared by the District and will be distributed
as a supplement to the GDM.

b. Reference paragraph 3.a. of 2nd Indorsement: Discussion on the
use of slotted bulkheads should include the impact that velocities through
the slots have on migratory fish. The experience of NPD (Mr. David Legg
FTS 423-3764) may be helpful.

2. Your response should reach SADEN-GK by 15-levember 1976.
FOR THE DIVISION ENGINEER:

#Az¢) 2/ 42{/71. oy

1 Incl ﬁ;: ILLIAM N. McCORMICK, JR.
nc ¥ Chief, Engineering Division




SACEN-G (6 Feb 76) 4th Ind

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Supplement No. 2 to General Design
Memorandum - Requirements for Protection of Bushy Park
Reservoir

DA, Charleston District, Corps of Engineers, P. 0. Box 919, Charleston,
South Carolina 29402 1 September 1977

T0: Division Engineer, South Atlantic, ATTN: SADEN-GK

1. The information in the following paragraphs is in response to the
comments in the preceding indorsements. The responses are referenced to
paragraphs in first, second, and third indorsements.

2. First Indorsement, Paragraph a Concur. The District has informed

IH local interests that there is a present potential for surges from hurricanes,
| earthquakes, etc. to enter the low areas along the lower reaches of Bushy

- Park and this condition will remain after project construction. However,
should these or other uncontrollable forces occur it is planned to make

such releases from Pinopolis that will reduce impacts on the Bushy Park

Reservoir.

3. First Indorsement, Paragraph b Mileage figures shown in the report refer . .
to the map shown on Plate 1 of this report and correspond to the same locat- creT e T
ions given in the EPA report although the mileages are different. N

k. First Indorsement, Paragraph ¢ Concur.

5. First Indorsement, Paragraph d Concur.

6. First Indorsement, Paragraph e Concur.

7. First Indorsement, Paragraph f Concur.

8. Second Indorsement, Paragraph 2, and Third Indorsement Paragraph la The :;;j;_;&;A
WES report on the model study has been distributed as an appendix to subject R

report.

9. Second Indorsement, Paragraph 3, and Third Indorsement, Paragraph 1b It e
appears that the mortality rate of anadromous fish Tueback Herring) would . e .
be very high through slotted bulkheads. SASEN will conduct detailed design - 4
studies of the emergency release facilities to determine the most feasible L

type of gate. The impact on migratory fish will be considered in_the gate ii*iﬁiif:g
feasibility study. Completion date is about July 1978, results will be in- AR
cluded in Cooling Water Facilities DM. T ; )
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SACEN-G (6 Feb 76) A4th ind 1 September 1977

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Supplement No. 2 to General Design
Memorandum - Requirements for Protection of Bushy Park
Reservoir

10. Second Indorsement, Paragraph 4 New pages containing appropriate
revisions to paragraph 11 and Table 3 are attached.

11. Second Indorsement, Paragraph 5 The operations manual will include
provisions for 5000 cfs emergency release as permitted by the South Carolina
Public Service Authority/Corps contract agreement for project operations.

12. Revised pages 3, 4, 5, 6, 7, and 8 are inclosed for substitution in the

report.

FOR THE DISTRICT ENGINEER:

3 Incl JACK J. LESEMANN

1 wd Chief, Engineering Division
Added 2 Incl

2. Revised Pages (17 cys)

3. bth Ind (17 zys)
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DEPARTMENT OF THE ARMY :
CHARLESTON DISTRICT, CORPS OF ENGINEERS coe
PO BOX 919
CHARLESTON, S.C. 29402

SANGE 6 February 1976

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Supplement No. 2 to General Design
Memorandum - Requirements for Protection of Bushy Park
Reservoir

Division Engineer, South Atlantic
ATTN: SADEN-PD

1. Transmitted are 23 copies of the subject supplemental report,
submitted for review and approval in accordance with applicable
provisions of ER 1110-2-1150,

2, This supplement is prepared to incorporate into the official project
design document’ certain potential project impacts on Bushy Park Reser-
voir and appropriate remedial actions proposed as project responsibilities.
The information in this supplement essentially summarizes that presented
in the '"Special Report on Water Quality at Bushy Park'’ dated 21 October
1975 and subsequent indorsements 1, 2, and 3. The special report should
be consulted for more extensive discussion of matters covered in this
supplement.

3. This supplement contains applicable calculations reflecting the
effect of the proposed improvements on the economic formulation for
the approved project. It does not consider economic changes indi-
cated by revised values in the SCPSA agreement now under review.
However, for the benefit of reviewers an economic formulation is
provided as a separate inclosure to this letter which does consider
both the changes indicated in the agreement and this supplement.
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SANGE 6 February 1976

SUBJECT: <Cooper River Rediversion Project, Lake Moultrie and Santee
River, South Carolina, Supplement No. 2 to General Design
Memorandum - Requirements for Protection of Bushy Park
Reservoir

L. Results of the 1974 Couper River model studies for the project
are presently being compiled by Waterways Experiment Station into
a final report. It is planned to submit the final report as an
appendix to this supplement when it becomes available.

S}y e T D

2 incl HARRY S. WILSON, JR.
1. Supplement (23 cys) Colonel, Corps of Engineers
. Table A District Engineer
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Table A

UP-DATED PROJECT ECONOMICS
3 FEBRUARY 1976

(OCTOBER 1975 PRICE LEVEL)

NOTE: This table reflects
economic effect of changed
\ values in the SCPSA agree-
“ ment presently under review.

Annual Benefits: (26 November 1975 DTO)

Reduction in Harbor Maintenance
Benefits to Commercial Shipping

Reduction in Maintenance Cost
of Navy Facilities

- Net Fish and Wildlife Effects

- Redevelopment Benefits

Total Annual Benefits

Annual Charges:
0O & M Costs:
Project
Monitoring System
Project Cost Interest and
Amortization @ 3%% for 50 yrs.
with Interest During Construction
Power Deficit:
84,000 kw @ $13.65/kw
110,000,000 kwh € 12,35 mills/kwh
‘Future Unit
Monitoring System

’

Emergency Flow structure @ Pinopolis Dam

‘i Total Annual Cost

(with interest during construction)

ik?- Benefit - Cost Ratio:
Benefits (Annual)
€osts (Annual)

= $6,984,000
$4,957,000

= 1.41

P YAl S Shatl M varg "
e S T T e )

COOPER RIVER REDIVERSION PROJECT

$6,242,000

158,000

78,000

266,000

__240,000

$6,984,000

$ 641,600

26,000

3,922,326

-1,146, 600
1, 358,500
143,200

5,000

8,000

4,957,000

Use 1.4
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COOPER RIVER REDIVERSION PROJECT
LAKE MOULTRIE AND SANTEE RIVER, SOUTH CAROLINA

Design Memorandum No. 1
General Design Memorandum

Supplement No. 2
Requirements for Protection of Bushy Park Reservoir

INTRODUCTION

1. Purpose. This supplemental report to the General Design Memor-
andum presents information and a recommendation regarding additional
project requirements for protection of the Bushy Park Reservoir.

' These requirements were not specifically recognized in the basic

' document or Supplement No. 1.

2. Authority. This report is prepared in response to paragraph 2,

3rd Indorsement, dated 21 January 1976, Subject: Cooper River Rediver-
- sion Project, Lake Moultrie and Santee River, South Carolina, Special
i; Report on Water Quality at Bushy Park.

3. Pertinent Reference. Cooper River Rediversion Project, Lake
Moultrie and Santee River, South Carolina, Special Report on Water
Quality at Bushy Park submitted 21 October 1975 with indorsements
1, 2 and 3.

L, Scope. This report is prepared to incorporate into the official

project design document certain additional proposed requirements and

corrective measures involving water quality protection of Bushy Park

Reservoir. A more definitive discussion of this matter is documented
in the reference in paragraph 3, above.

DISCUSSION

5. Bushy Park Reservoir. The reservoir is part of the postwar in-
dustrial development primarily involving the City of Charleston.

The reservoir contains about 8,500 acre-feet of water and covers
about 850 acres. The water rights belong to the City of Charleston.
The reservoir is a backup facility for the City's distribution system
which is presently supplied by ample water from the Edisto River.
Bushy Park Reservoir presently provides only raw water to industrial
sources mostly at the Bushy Park Industrial area. Long term contracts
with the industrial users provide the City significant revenue which
is utilized for maintenance and development of the water supply sys-
tem under the direction of the Commissioners of Public Works. The
reservoir was formed by damming the Back River, about a mile above
its confluence with the Cooper River. Fresh water is supplied from
Cooper River thru a man made canal (Durham Canal) at the upper end

of the Bushy Park industrial complex. See Plate 1.
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6. Concerns of Local Interests. Concerns about possible project
adverse effects to the Bushy Park Reservoir have been voiced pri-
marily by the Cooper River Water Users Association (CRWUA) and City
officials. Their concerns were effectively presented at a meeting

of representatives from the Corps, City, CRWUA and State Ports Auth-
ority in Senator Strom Thurmond's office in Washington on 5 September
1975. From this meeting and immediate subsequent contacts the fol-
lowing expressed requests by the officials evolved.

a. The Corps should provide a proper monitoring system with
sufficiently sophisticated devices to assure timely warning of a
salinity threat to Bushy Park Reservoir after the rediversion project
is placed in operation.

b. The Corps should provide guaranteed protection of the Bushy
Park Reservoir from ocean salinity intrusion under all conditions
including spring tides and hurricanes. The degree of protection
should be comparable to current capability. The protection may be
provided by assurances of increased flows through the Pinopoliis Hydro
Plant owned by the South Carolina Public Service Authority (SCPSA)
up to maximum plant capability to prevent ocean salinity from moving
up the Cooper River and threatening Bushy Park Reservoir. Procedures
for this activity should be specifically included in the '"Manual of
Operation'' for the project. Structural alternatives to protect Bushy
Park Reservoir were discussed to a lesser degree and would be accept-
able if they were compatible with water supply utilization requirements
from the reservoir.

c. The Corps should provide facilities necessary to assure the
capability of discharging up to 3,000 cfs (and possibly up to 5,000
cfs) through the Pinopolis Hydro Plant in the event flow through the
turbines is prohibited, as was the case following the control room
fire in February 1970 (after the fire, only 1,132 cfs could be dis-
charged into Cooper River through the lock filling system at the
hydro plant for a period of two weeks).

The requests in subparagraphs a and b above have been satisfied by
the commitments indicated in the revised inclosure to the 3rd Indorse-

ment, dated 21 January 1976, Subject: Cooper River Rediversion Project,
Lake Moultrie and Santee River, South Carolina, Special Report on Water

Quality at Bushy Park. ..‘7‘._

The items indicated by requests in subparagraphs a and c are discussed o o
in detail in the following paragraphs 8 and 9, f-:;};f}f@

7. Spring Tides and Hurricane Effects. In response to comment 2e,
1st Indoresement to the special report reference in paragraph 3 above,
the following explanation is furnished regarding spring tides and
hurricane effects on salinity intrusion in the Cooper River near
Bushy Park.




. Spring tides were considered in the model tests for the project and
T their effect is reflected in the results shown in the following

" v Table 1. The model was not sophisticated enough to produce actual

o oceanic tide variations. Rather, in order to consider the most adverse
o potential condition, all tests were conducted with a continuous repro-
& duction of an average spring tide having a range of approximately 6.0
- ft. in Charleston Harbor at the Custom House (HW elevation = 6.3 ft; LW
. elevation = 0.3 ft.) Even though spring tides may advance salinity up
- the Cooper River to some extent, the model tests and prototype tests

. have indicated that it will not advance sufficiently to cause water to
enter the Bushy Park Reservoir.

Hurricane surge studies for Charleston Harbor and its tributaries

L are currently underway at the Coastal Engineering Research Center.

3 The predicted elevation of the hurricane surge in the Bushy Park area
has not yet been finalized, however it is probable that the surge
from a severe hurricane will enter the reservoir across a low area in
the industrial park, just downstream of Cote Bas at about river mile
32.6 (See Plate 1).

PROPOSED PROJECT IMPROVEMENTS

8. Monitoring System. When the Cooper River Rediversion Project be-

- comes operational, the decreased flow of fresh water in the Cooper
N River will be accompanied by an upstream migration of the ocean salin-
. ity front to a general location much nearer the entrance to Bushy Park
. Reservoir. This fact has caused much concern about the increased

. possibility of saline pollution of the Bushy Park Reservoir. As a
~ means of safeguarding against such an occurrence, a monitoring system
for detecting salinity intrusion has been devised as a procedure to be
adopted which will provide for special releases at Pinopolis Dam to
repel any serious salt water intrusion threat to the reservoir.

The main objective of the monitoring system will be to provide an

early warning of a possible salt water pollution threat to Bushy

Park Reservoir. In the event that such a threat should occur, the

e telemetry system would include an alarm signal to alert the dam opera-
- tor at the Pinopolis Powerhouse to take appropriate action as indicated
L by predetermined emergen:y operating procedures. A study would be
performed to prepare an ''Operations Manual'' which would describe ac-
tions to be taken under various possible salinity conditions in the

» Cooper River. In the formulation of this plan, it was decided that

. a system of four monitoring stations are needed.

The selection of the sites for the initial installation of monitors

- was based on results of studies conducted by the Environmental Pro-

tection Agency. These studies were performed during a 10-day test

) period when the discharge at Pinopolis Dam was limited to 3,000 cfs

o in order to approximate post-rediversion conditions of flow. Results
from these studies show that the maximum intrusion of salt water (as
determined by chloride ion concentration) on a high slack tide was

. between river miles 32.6 and 38.5. The entrance to the Bush Park

Qy Reservoir is at river mile 43.2. In view of this, monitoring stations




would be established below the Verona outfall at river mile 27, at
Cote Bas (river mile 33.2), and at Dean Hall (river mile 38.5).
Telemeter systems would be used at the two lowermost stations to
provide a direct readout of data at Pinopolis Dam and under certain
conditions, to activate an alarm to alert the dam operator. An
l additional monitor would be located within the Bushy Park Canal to
monitor water entering the Bushy Park Reservoir. The monitors in the
Cooper River would measure chloride ion concentration, conductivity,
and temperature at the middle and bottom depths of the river. The
monitor in the Bushy Park Canal would measure the same parameters at
the bottom only.

£ & ¥V 5 v FoF
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Detailed design of the monitoring system would be presented in the
forthcoming feature design memorandum for Water Quality monitoring.
The total initial cost is estimated to be $126,000. Operation and
maintenance cost is estimated to be $26,000 annually. See Table 2
for details of costs.

. 9. Emergency Flow Facility. Under present operating conditions an
- average of about 15,600 cfs of fresh water flows from Lake Moultrie
through the Pinopolis hydro plant into the Cooper River. This high

: flow causes the salinity front to stabilize well below the Bushy

- Park Canal entrance. However, with flows through Pinopolis reduced
Y to 3,000 cfs the salinity front will migrate much closer to the canal
entrance. The following Table 1 developed from WES model studies is
presented to illustrate the comparable conditions. The table shows
o Schedule A as present operating condition and Schedule C as the most

severe post-project operating condition ( 3 consecutive days zero flow).
The WES report on the model study has been distributed as an appendix

to this report.

Table 1

A T ) - ¥
R PO

Stable Locations of 100 ppm Total Salt, River Mile

-

. Daily Low Water Slack High Water Slack
b Test Average Surface Bottom Surface Bottom
, Schedule FW, cfs RM RM RM RM
- A 15,600 18.0 21.0 23.0 25.0
5 c 3,000 35.0 36.0 40.0 40.5

Various alternatives have been considered as a possible solution to the
problem of being able to pass up to 5,000 cfs through the Pinopolis
hydro plant when operation of the generating units is impossible due to

Rev. 2 Sep 77
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some unexpected emergency condition. These alternatives included
possible use of the filling and emptying system of the navigation lock,
an additional outlet structure through the embankment near the power-
house, and the use of the ''empty stall'' which was provided during

| initial construction for installation of a fifth hydro unit. This fifth

ek

A

. unit has not been installed and the project agreement with SCPSA will ~:
. preclude any future hydro unit installation in the "empty stall’'. -4
. The navigation lock or an additional outlet structure were ruled out : -
- as solutions to the above stated problem. It was determined that ]
l only 1,100 cfs of controlled flow could be passed through the lock '"":‘ 1

filling system. An outlet structure which would require a side
channel spillway was considered much too costly.

In evaluating the use of the empty stall, two approaches were taken.
One was the installation of wicket gates and appurtenant parts and
l cantrol system. A preliminary cost based upon a manufacturer's esti-
mate revealed that this approach would cost in excess of $1,000,000.
The second study entailed the use of one existing wheeled intake gate
to control the flow. The SCPSA indicated that these gates were not
designed to be raised against an unbalanced head. Therefore to use
one of the gates wouid require modifications to the gate and intake
gantry crane. For purposes of this study, however, it was decided to
propose the second approach and to consider the highest reasonable cost
arrangement - the cost of a new gate, modification of the gantry crane,
and a concrete slab over the turbine pit which would be required in
either case. The total cost of the above scheme is $200,000, as shown
- in detail in Table 2. An annual operations and maintenance cost for
i . this item is not listed because of its insignificance, particularily
- in relation to the accuracy of the estimate.

SERERARE o SRR A
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- More recent investigations with SCPSA regarding this matter indicate

- that the present intake gates may have been designed for operation
- against an unbalanced head. Should this be true, the cost could be
l considerably reduced. It is planned to pursue this aspect during de-

tailed design of the emergency flow facility, if approved. Detail
studies would be presented in the feature design memorandum presently
scheduled to cover design of the cooling water system at Pinopolis.

Per instruction in the 3rd Indorsement to the referenced special
report in paragraph 3 above, a supplement to the SCPSA agreement

. would be transacted to cover appropriate arrangements for implementing
: the above scheme for the emergency flow facility. The scheme has

g been discussed with responsible officials of SCPSA and they have in-

- dicated a desire to cooperate with the District in the scheme imple-
¥ mentation. Since it would involve an alteration to the Pinopolis

), hydro plant SCPSA would be given the opportunity to approve contract
plans and construction.
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ESTIMATES

. 10. Estimate of cost. The cost estimate for the Bushy Park monitor-
" ing system is based on prices quoted by a prominent manufacturer.

' The figures quoted were for monitoring units which would provide the
data desired. The following Table 2 presents the total project Per-
manent Operating Equipment (Cost Account 20) detailed cost estimate
updated from GDM Supplement No. 1, p. 30, and including the Bushy
Park protection features discussed in this report. The total initial
cost of the protection features is $326,000. Total annual operation
and maintenance cost is $26,000.

. R L B Y

T 11. Project Economics. The revised project economic formulation

updated to October 1975 price levels and including costs for the pro-

_ tection features proposed in this report shows Annual Benefits of

= $6,984,000, Annual Costs of $4,957,000 and Benefit to Cost Ration of

2.4, The following Table 3 presents a breakdown of the updated pro-

ject economics. Power values are based on the draft Corps/SCPSA
agreement dated 2 Dec 1975. Final computations will depend on pro-
visions and values of consummated agreement.

CONCLUSIONS

12. Conclusion. As a result of the comments in the indorsement to
the report referenced in paragraph 3 above (including the draft reply
to Senator Thurmond inclosed with the 3rd Indorsement), it is pre-
. sumed that the District has been given authority to include corrective
i actions indicated by the requests of local officials described in sub-
paragraphs 6a and 6b, above as project requirements. The carrective
action involving the emergency flow facility at Pinopolis Hydro Plant
as described herein is proposed as a project requirement.

ate T s
TR A NS

A
()

13. Recommendation: It is recommended that (1) the proposed pro-

I tective featurcs for Bushy Park be adopted as part of the project
plan and (2) the information presented in this supplement be used as

a basis for developing appropriate detail design preparatory to con-

. struction of the proposed items.

- : Rev. 2 Sep 77
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S Table 2

S COOPER RIVER REDIVERSION PROJECT
A HYDRO PLAN ;
| COOPER RIVER SALINITY CONTROL

DETAILED COST ESTIMATE
(October 1975 price levels)

.I- Cost Unit Total N S
Account Feature Unit Quantity Cost Cost ' -
20, PERMANENT OPERATING EQUIPMENT o
= S| Monitoring system f'”';“‘”“
: Equipment Con ]
- Monitor Ea. 4 $15,000 $60,000
- Telemeter system Ea. 2 12,000 24,000 .
. Monitor shelter Ea. 4 3,000 12,000 :
sl Land lease LS Job 5,000
b Subtotal direct costs $101,000
. Contingencies, 25% 25,000
_i Total Cost $126,000
- .2 Emergency flow facility
i Emergency gate Ea. 1 $96,000 $ 96,000
= Concrete slab LS Job 24,000
i Rehabilitate existing gantry crane LS Job 40,000
l;:; Subtotal direct cost $160,000
. Contingencies, 25% 40,000
. Total cost $200,000
o .3 Miscellaneous (from Table 4 GDM
s Suppl No. 1, Oct. '73) LS Job $139.000
v Subtotal $139,000
Contingencies, 15% 20,000
Total cost $159,000
. Account 20. total $485,000
.
= Monitoring system operation LS Job $ 6,000
N (52 man-days for GS-9 per year)
5 Monitoring system maintenance LS Job 20,000
P s Total annual O&M cost $ 26,000
)
: 7
Rev. 2 Sep 77
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Table 3

COOPER RIVER REDIVERSION PROJECT

UP-DATED PROJECT ECONOMICS
3 FEBRUARY 1976

(OCTOBER 1975 PRICE LEVEL)

NOTE: This table reflects
economic effect of values
in the SCPSA agreement
draft dated 2 Dec 1975.
The final computations
will depend on provisions
and values of consummated
agreement.

Annual Benefits: (26 November 1975 DTO)

Reduction in Harbor Maintenance
Benefits to Commercial Shipping

Reduction in Maintenance Cost
of Navy Facilities

Net Fish and Wildlife Effects
Redevelopment Benefits

Total Annual Benefits

Annual Charges:
0 &§ M Costs:
Project

Monitoring System

Project Cost Interest and
Amortization @ 3i% for 50 yrs.
with Interest During Construction

Power Deficit:
84,000 kw @ $13.65/kw
110,000,000 kwh @ 12.35 mills/kwh
Future Unit
Monitoring System
Emergency Flow structure @ Pinopolis Dam

Total Annual Cost
(with interest during construction)

Benefit-Cost Ratio:

Benefits (Annual) _ $6,984,000 _
Costs (Annual) € 557000 = |-

Rev. 2 Sep 77

Use 1.4

$6,242,000
158,000

78,000
266,000
240,000

$6,984,000

$ 641,600
26,000

3,922,326

_________
........

~1,146,600
1,358,500 ]
143,200 RETRTEN
5,000 SR

8,000
4,957,000
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COOPER RIVER REDIVERSION PROJECT
LAKE MOULTRIE & SANTEE RIVER
SOUTH CAROLINA
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WATER SUPPLY TESTS

U. S. ARMY ENGINEER DISTRICT, CHARLESTON
CORPS OF ENGINEERS
CHARLESTON, SOUTH CAROLINA

PREPARED BY
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (S1)
UNITS OF MEASUREMENT

U. S. customary units of mecasurement 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 N
miles (U. S. statute) 1.609344 kilometres :
square feet 0.092903 square metres ?' t;"”'
’.i square miles (U. S. statute) 2.58999 square kilometres o
rﬂ cubic yards 0.764555 cubic metres ﬁ;
feet per second 0.3048 metres per second s

E; cubic feet per second ' 0.02831685 cubic metres per second
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COOPER RIVER REDIVERSION PROJECT
BUSHY PARK WATER SUPPLY TESTS

Hydraulic Modcl Investigation

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
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
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-
ment to metric (SI) units is presented on page 3.

.

CPRC TR R )
PR P IR RPN




T P ——wT v
T T v v e A

. 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).
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PART II: THE MODECL

Description °

3. The Charleston Harbor model reproduced the entire tidal portions

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

Occan within the limits shown in Plate 1. The Ashley and Wando Rivers

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

. i o..'l '.. l‘l

cross sections, but, in order to conserve space, werc realigned to con-
form to the general alignment of the Cooper River,
4. The model was constructed to linear scale ratios, model to ®

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

T r.
)
I

fixed the following model-to-prototype rclations: 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 -9 .
shelter to protect it from the weather and to permit uninterrupted .

operation.

Model Appurtenances - 8 .

5. The model was equipped with the necessary appurtenances to e 53f_}{?
reproduce and measure all pertinent phenomena such as tidal elevations, R R
saltwater concentrations, current velocities, freshwater inflows, and -
dye concentrations. Apparatus used in connection with the reproduction e

and measurcment of these phenomena included an automatic tide generator

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

titration equipment, current velocity meters, freshwater inflow measuring - 0
devices, skimming and measuring weirs, and fluoromcters for dye concen-
tration determinations,




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-
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

Figure 2.

Tide gages

f . 7. Automatic water surface transmitters were installed at the
o locations shown in Plate 2. Brush recorders were used to record the
h:l 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
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 éspecially built and calibrated
for this purpose. The sélinity 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
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
known to be less than 1.0 ppt, for periodic calibration checks of the
salinity meters, and to insure that a constant source §alinity was
o maintained in the ocean supply sump. The titration equipment consisted
- of a graduated burette for measuring the volume of silver nitrate
required to precipitatc the salt, pipettes for measuring the volume of

each sample, sample jars in which to perform the titration, a supply of
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silver nitrate, and a quantity of potassium chromate for use as an cnd-
point indicator in thc titration process. The method consisted of adding
a known concentration of silver nitrate solution to a known volume of

the modcl salinity sample; the amount of silver nitratc required to pre-

. cipitate the salt contained in the sample was then converted to salinity
i in parts per thousand. The accuracy of the titration process was within
+0.1 ppt.

Current vclocity meters

"10. Current vclocity measurcments were obtained with miniature

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

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

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

0.09 ft in diamcter; 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
ensure accurate operation and were capaible 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

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

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

Skimming weir L
12. A portion of the mixed salt water and fresh water that accumu- SRS
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 P
a quantity of water cqual 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 modecl measurcments °

13. Mecasurements of tidal elevations in the model were made with

P I
o 00 a

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 duc to
the size of the meter with respect to the 1:2000 horizontal scale to which
thc model was constructed. The horizontal sprcad of the entirc meter cup
wheel was about 0.11 ft in the model, which represents about 220 ft in
the prototypec, as compared with a horizontal distance of about 1.0 ft for
prototype mcters. The height of the meter cup was about 0.04 ft (4.0 ft
prototype) as comparcd with only a few inches in prototypc meters, The
center line of the meter cup was about 0.05 ft above the bottom of the
frame; thcerefore, bottom velocity measurements in thé model were

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

instead of about 2.0 ft abovc the bottom as usually obtained in prototype
velocity measurements. The model velocities werc determined by counting
the number of revolutions of one meter cup in a 10-sec interval, which
represented a period of about 33 min prototype, as comparcd 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
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
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




PART III: TESTS AND RESULTS

14. Tests were conducted for six freshwater flow conditions at

ty Pinopolis with the existing 35- by 600-ft Cooper River navigation channel.
Freshwater inflows for the Ashley and Wando Rivers remained constant for
b all tests at 261 cfs and 82 cfs, respectively. All tests were conducted
ll 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
4 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

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

Ashley River. A second 200 c¢fs, 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 arc 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

14




r.'...-, P
j et T
A . . .

R R ]

ORI A g et
.
e

caltate

(Schedule A) was reproduced.  The wodel hydrograph is shown in Columns
"M' of Table 1 along with corresponding prototype values listed in
Columns "P." Inspection of the hourly prototype flows shows that several
significant flow changes occur cach day. The flow changes result from
variations in the demand tor clectricity. Detailed reproduction of such
a daily hydrograph in the model was not practical duc to the time scale
of the model; therefore, the simplificd hydrograph shown in Columns ''M"
of Table 1 was used for the model tests. The model values werc obtained
by averaging the periods of rclatively uniform discharges shown in
Columns "P'" of Table 1.

18. TFor the second test, the proposcd Cooper River rediversion
weckly hydrograph shown in Table 2 (Schedule B) was reproduced. The
proposcd flows consisted of sustained flows of 1325 c¢fs cach Sunday,
with sustained flows of 3279 cfs for the remaining six days of the weck.
The average inflow for the week was 3000 cfs,

19. The third test was conducted with the proposed Cooper River
rediversion wcckly'hydrograph shown in Table 3 (ScheQule C). This hydro-
graph invited maximum upstrecam intrusion of the salinity front during a
generating week. The proposed flows consisted of iero 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 weck. 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 wecek.
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 incrcaséd from 3000 c¢fs to 3500 cfs. This
was accomplished by decrcasing 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 éfs 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 . i :J_:'- O
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 4-15 are the average curves measured over

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

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 nécessary 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 l4-cycle period, it was necessary to simplify the measurement pro-

cedure by introducing a constant freshwater inflow. Because the tide

measurements for Schedule B did not exhibit marked variations throughout

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

approximation. Ef&:{
24, The effects of the 3000-cfs rediversion hydrographs on the

o

' .v.l .
S e
L AP

seven-day average of the tidal heights throughout the 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 T

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

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

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

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




The mean water level at CR5 decreased about 0.3 ft, while the lcvels for

E’ CR6, CR7, and CR8 decrecased approximately 0.7, 1.2, and 2.0 ft, respec-‘ S
tively. Water surface elevations for Stations BR1 and BR2, in Back River ;_-iﬁ?.:n,

e,
Lt

Reservoir, were lowered approximately 0.7 ft after rediversion, whilc the

Va
.
.
-——

tide range in the reservoir was unchanged. Tide heights after rediversion

. l in the upper end of the East Branch of the Cooper River (EC1) were lowered
L about 1.4 ft at high water and by varying amounts at low water with the
t i Schedule B test being most pronounced. The Wando River (Stations WR1,
- WR2, and WR3), the Ashley River (Stations ARL and AR2), and Clouter
%: Creek (Station CCl) experienced changes which were generally less than -
0.3 ft as a result of the reduced flow necessitated by the rediversion.

25. The effects of the 3500-cfs rediversion hydrographs on tidal
heights throughout the estuary are shown by comparisons of the existing
ii‘ Schedule A weekly hydrograph and the rediversion Schedules E and BM. ‘ o

Examination of the comparative curves shown in Plates 10-15 shows basically

the same effects for Schedules E and BM as were noted and described for Q;l}

Schedules B, C, and .D. There was little or no change in the lower portion

of the Cooper River, as indicated by measurements at gages CR2, CR3, and
CR4. The data from the upstream Cooper River Stations CR5, CR6, CR7, S
and CR8 show a progressively more pronounced decreasc in water surface -*fggK;}
elevations for both Schedules E and BM of approximately 0.4, 0.8, 1.2, i
and 2.0 ft, respectively. Water levels at Station ECl1 in the upper end 55;4%75;;
of the East Branch of the Cooper River decreased about 1.0 ft after
rediversion. Water surface elevations in Back River Reservoir were 'i:;f¥*}:
lowered an average of approximately 0.8 ft for Schedule E and approxi- fiﬁtilgzi
mately 1.2 ft for Schedule BM. Changes in the Wando River (Stations e
WR1, WR2, and WR3), the Ashley River (Stations ARl and AR2), and Clouter
Creek (Station CCl) were generally less than 0.4 ft. Differences on

the order of about 0.3-0.4 ft exist between the results of Schedules E
and BM at a few stations, notably CR4, CR5, WR1l, BR1l, BR2, and ARl,

These differences are probably due to the differences betwecen taking data

during reproduction of thc Schedule E hydrograph and during a sustained

flow which was substituted for Schedule BM as mentioned previously.

Therefore, these differences are not considered to be significant.

17
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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 o

lowering of the tidal levels throughout the upstream portions of the

Cooper River only,

27. Maximum and minimum tide heights at six selected stations (CRS, .
CR6, CR7, CR8, BR1l, and BR2) located either in upper Cooper River or in FRREAENS
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. s ::f,tx;

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

reaches of the estuary throughout a week's operation with Schedule A. .-
In the model, Schedule A had low flows on Sunday (excebt 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 f~?~~;;~‘*
decreases in high- and low-tide levels all day for Sunday and Monday -
morning and relative stability throughout the remainder of the week. f;i.:
At Station CRS, the influence of the daily fluctuations of freshwater ;311
inflow on the differences between Successive high and low waters was quite ; - .‘

e v e

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 ; P
by about 0.2 ft. The Back River stations exhibited the same type of
weekly fluctuations; however, elevations of successive high and low waters j’;.;3
varied by about 0.5 ft. :
29. Plates 22-27 show the maximum and minimum tide heights in y': " '

upper reaches of the estuary throughout a week's operation with the
rediversion Schedule B, In the model, S;hédulc 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 rclatively stable hydrcgraph, ;' ' ; ;

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 thc week with the
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greatest overall change, an incrcasc of approximatcly 0.6 ft, recorded

at Station CR8. Tidal ranges und mean tide lcvels remained relatively
constant during the weck with Schedule B.

30. The maxinum and minimum tide heights in upper rcaches of the

estuary with Schedule C arc shown in Plates 28-33. In the model, ;f

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

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

CRS and CRG experienced a gradual rise in water surface elevations

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

greater rise occurred, espccially at low water, during the 5250-cfs f{low., -

High-water clevations incrcased about 0.6 ft and 0.4 ft, while low-water :

elevations incrcased 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 .

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 BR1 and BR2,

a gradual rise in water surface elevation occurred as the week progressed ——

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 Schedulc D are shown in Plates 34-39. In the model,

Schedule D 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 incrcase in the tide level occurred
at Station CR6 during the 4350-cfs flow period, with an associated
decreasc in tidal range of about 0.2 ft. The increase in water surface
elevations was morc 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 BRl and | ';“

BR2 a slight, gradual risc in watc.: elevation occurred during the latter
part of the week with minimal variation occurring in tide range as is
shown in Plates 38 and 39.

19




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
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;
then 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 1.4
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 CRS
to about 1.1 ft at Station CR8 (compared to Sunday-Tuesday levels). High-
water levels fluctuated in similar fashion, but the changes were of a
lesser magnitude. The tide range was reduced during the week by amounts
varying from about 0.3 ft at Station CR5 to about 0.7 ft at Station CRS.
Stations BRl 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 measurements were made throughout the estuary for
Pinopolis release Schedules A, B, 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. Stations
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 Ashley River, and
mile 1 in Cloutcr Creek. The six selected locations occupied during
tests of Scheduies C and D were mile 1 in Ashley River and miles 30, 34,
38, 42, and 44 in Cooper River. The locations of all current vclocity

stations are shown in Platec 3. Measurements were made hourly throughout
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: a tidal cycle at surface and bottom depths for all conditions tested and

EI the results arc presented in Tables 7-46 and in Plates 46-85. The tables

Y also includc the times of occurrence and the values of maximum flood and

} cbb velocities and the computed percentage of the total flow which is in

Er an cbb dircction, commonly referred to as ebb predominance. This expression
ii is derived from a conventional plot of velocity versus time over a tidal

cycle at any given point. The areas subtended by both ebb and flood por-
tions of the curve arc mcasured (or calculated) and summarized. The arca

| subtended by the ebb portion of the curve is then divided by the total

Prcdominance values greater than 50 percent indicate that the net flow at
the point of measurcment is in the downstrcam or cbb dircction. Values
less than 50 pcrcent indicate that net flow is in an upstrcam or flood
direction. Plots of surface and bottom flow predominancc along Cooper
River are presented in Plates 86 and 87, respectively.

34. The effects of rediversion of a major portion of the Cooper
River frcshwater flow on current velocities can be seen by comparing the
curves for Schedule A (the existing 15,600-cfs average weekly flow hydro-
graph) to similar curves for the various rediversion relcase schedules.
Schedules B, L, and BM generally increased surface flood velocities
upstream of approximatecly mile 20 in the Cooper River, but caused smaller
changes (gencrally reductions) to surface flood velocities downstream of
mile 20 (sec Plates 46-68). Throughout Cooper River, surface ebb veloci-
ties at over half the measurement locations were relatively unchanged by
Schedules B, E, and BM., At the locations wherc changes in strength of
ebb velocitics were noted, about half were increascs and half were
decreases, Schedules B, E, and BM resulted in a significﬁnt phase shift
of surface velocities upstream of about Cooper Ri?er mile 30.

35. Schedules B, E, and BM significantly increased maximum bottom
flood velocitics upstream of mile 20, while ebb velocities remained
relatively unchanged. Max.imum bottom ebb velocities were generally
incrcased {rom the jetties to the mouth of the Cooper River (approxi-

mately miles 2 to 14); while above mile 14, ebb velocities in the Cooper

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

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

g ties was observed.
:2 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 upstrecam
t; portion of Cooper River. At the surface, ebb predominances above about
.l 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 percent.

At the bottom, ebb predominances upstream of mile 15 were reduced from
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-
version conditions, surface and bottom flow predominance throughout the
lenath of Cooper River would be more nearly balanced for rediversion
conditions than for existing conditions.

37. In thc 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 overzll]l 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 ‘;;;if;f;a
schedules, i

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
30-39). Surfacec flow prediminance for the four hydrographs tested was ..".;
in the ebb direction and was gencrally reduced slightly by the rediversion.
At bottom depth, random incrcases and decreases in both flow predominance

and maximum current values occurred. RN

39. The mcasurements in Clouter Creek shew a gencral reduction in ®
maximum ebb velocities, while thc ebb flow predominance was reclatively
unchanged (Table 40).

-
1




40. The cffects of Schedules B, C, and D are shown in Tables 41-46
and Plates 80-87. In Cooper River, surface flood velocitics were generally
increased at the five sclected stations, while the surface cebb velocitics
had slight random increases or deccreascs as a result of the rediversion
from Schedule A to Schedules B, C, or D. Maximum bottom flood velocities
werc incrcased at these sclected stations, while bottom cbb velocities
remained gcnerall& unchanged or wecre slightly reduced. Both surface and
bottom flow are predominantly ebb, and the rediversion significantly
reduced cbb predominances at the five Cooper River stations presentced
(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 decreased 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 prcdominantly 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, E, and BM, are shown in Plates 88-93, respectively.

The salinity values shown in the six plates were determined by averaging
measurements made 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

slightly farther upstream and slightly farther downstream than is

indicated by the profiles which show the average locations during the weck.
Considering the capabilitics of the model and the limits of accuracy of
the salinity mecasuring equipment and the variability of the background :ﬁ>' flfj
concentrations, the exact location of the 10-ppm valuc is difficult to L
definc. The location of thc 100-ppm value is considercd to be accurate; e

thercforc, all discussion of the salinity fronts refers to the location j?}?

of the 100-ppm values.
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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-
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
an upstream limit of 10 ppm.

45. Profiles of salinity concentrations in Cooper River for bottom
depths, at times of high-water slack, fér the six schedules tested are
repeated in Plate 94 for direct comparison of the effects of each schedule
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
the Cooper River. The results of measurements at these locations at high-
water slack for the existing Schedule 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
increased on the order of 7 to 12 ppt as a result of the rediversion.
Salinities in the Wando River were generally increased on the order of
8 to 13 ppt. Salinities in Clouter Creek were also iﬁcreased on the order
of 13 to 17 ppt. Within the accuracy of the salinity measuring system,
ocean salt was not detected at the two Back River Reservoir stations or
in the lower end of the East Branch of thc Cooper River. The degrec of
stratification in the Ashley and Wando Rivers and Clouter Creek was

reduced significantly by the rcdiversion schedules.
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FART IV: CONCLUSIONS

47. Based on the results of the model tests reported herein,
rediversion of the Cooper River from an cxisting weekly average flow of
15,600 cfs to weekly average flows of cither 3000 cfs or 3500 cfs had
the following effcects on tides, currents, and salinities in the Charleston
estuary for the cxisting 35- by 600-ft Cooper River navigation channcl:

a. Tide ranges and levels downstream of mile 20 in Cooper

" River remaincd relatively unchanged. Tide levels and
ranges in the Wando River and Ashley River were also
essentially unchanged. Mecan tide levels in the upstrcam
portion of Cooper River w:re decreased by amounts varying
betwcen 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,

=2

Surface flood velocities were gencrally increased upstrcam
of approximately mile 20 in the Cooper River and were
relatively unchanged downstrcam of mile 20, Surface ebb
velocities throughcut Cooper River were essentially un-
changed.. Surface velocities upstrcam of about mile 30
experienced a significant phase shift.

¢. Maximum bottom flood velocities were significantly increascd
upstream of ahout mile 20, while velocities downstream of
milce 20 remained relatively unchanged in Cooper River.
Maximum bottom ebb velocities were generally incrcased
from about mile 2 to milec 14, while upstream of mile 14
velocities were generally reduced slightly or were un-
changed. A significant phase shift of bottom velocities
occurred upstrecam from about mile 36.

=5

Predominance of surface and bottom ebb flow was drastically
reduced in the upper reaches of Cooper River. Downstream
of the mouth of the Wando River, surface ebb predominance
was decrcased and bottom ebb precdominunce was increcased.
Throughout the length of Cooper River, rediversion inflows
resulted in more ncarly balanced flow predominance at both
the surface and bottom,

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

The 1limit 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

I 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 rclease 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.
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? N TABLE 7.

CHARLESTON HARBOR MODEL
i BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCIIES FOR PINOPOLIS WFEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM e
COOPER RIVER MILE 00 .
SURFACE -
TIME SCil
IN MOURS SCHA SCHB SCH E  B-MOD
0. 2.3 2,4 1,8 =1.7
.0 1.9 -2,0 <-i.5 =1.8
2,0 -9,3 ~-i,0 =0.? =0.3
3,0 -0,6 0,4 =0.4 0.1
4,0 -~0,3 0.4 0,4 O.%
5,0 0,1 0,1 6.1 0.1
6,0 0.1 0.1 0.1 0.4
7.0 0.3 0.1 p.1 0.1
8,0 <-0.4 =-n,6 =-0.5 0.1 - :
9.0 0,5 <-b,8 ~-0.9 <0.7 °
10.0 «0,6 -0,8 -0.9 <0.8 )
14,0 ~1.5 ~-0,9 ei.% <-0.8 . T
BOTTOM -
TIME SCH  ° v
IN HOURS SCH A SCH B 'SCH E  B-MOD ®
0, 0.1 -0,4 0.1 0.4 . -
1.0 0.1 =-6.% 0.3 5.3 : 4
2,0 ~0,5 =0.3 «0,7 0.7
3,0 0.5 <-0.3 0,7 0.3
‘.0 ’023 0.4 D.’ g-!
3,0 ~0,3 0.1 0,9 0.8
6.0 0.1 0.4 ~0,3 0.4
7.0 0.1 0.1 9.4 8.1
8,0 0.1 0.4 0.4 8.1
0 =0.3 ~0.4 0.3 0.4
19.0 <=0,6 =~0.5 ~0.5 8.1
11,0 0.6 '005 «0,95 0.9
SURFACE
MAXTMUM FLOOD MAXMUM £BB AR
YIME  VELOCiITY  TIME . VELOGItY EBB PRE~ e T
SCH  HOURS DATA HOURS DAIA DOMINANCE : AN
A 5,0 0.1 0. 2.3 98,8
8 3.0 0.1 o, £2.1 94,2
13 4,0 0.1 0. 1.8 94.5
8M 3.0 01 0, 81.7 9.4 . e
' BOTTOM . R
MAXIMUM FLOOD _ MAXINUM EBB L g '
TIME  VELOCITY  TIME VELOCITY EBB PRE- .
SCH  HOURS DATX HOURS  DAYA DOMINANCE K
A 0. 0.1 £0,0 «0.6 87.9
) 4.0 021 10,0 0.5 83,2 - @
E 0., 071 2.0 5007 95., ..
(1] 2.0 0.7 4,0 0.1 B, e
Note: Time is expresscd in hours after moon's transit of 74th meridian, K
Velocities are expresscd in fect per second prototype. t
®
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TABLE 8
CHARLESTON HARBOR MODEL .
BUSHY PARK WATER SUPPLY TESTS ]

CURRENT VELOC!TIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS Y e
SCHEOULES A, B, E, AND BM
COOPER RIVER MILE 02

SURFACE
TIME SCH
IN HOURS SCH A SCH 8 sC E B-MOD
a, -3.0 3.5 2,7 ~1,9
1,0 -1.9 =-2,0 =-i.8 ri1.2 B
2,0 =-90.3 -0,4 0.7 =0.4 !
s.0 0.1 0.3 0.3 6.1
4.0 0.1 0,9 0.7 0.4
5.0 0.3 0.4 0.7 a.%
6,0 0.3 0.3 0.5 0.%
,lo 0.1 0.1 0.3 _q.i -
8.0 0.1 ~0.3 =0.3 ~=0.3 ) ()
9,0 <~0,9 -1,2 ~1.0 ~=0,9
10,0 -1.5 -2,3 ~2.2 ~-1.? 1
11,0 =-2.3 =3,3 =-2.5 2.4 .
‘ . {
BOTTOM
TIME s : : ) [ )

IN HOURS SCHA SCH B SCH E B-MOD

Qo '093 '!o‘ ‘1.2 ?1-,

1,6 -0.8 =~i,4 <-0.3 0.5

2.0 1.0 <-0.% 2.5 =8.3

3,0 .0.08 0.3 009 q-q P s 8 e ——
40 0.1 0,8 2.9 6.9 ’ ®
5.6 0.5 0.8 0.7 0.7 N _
6.0 0.1 6.2 0.7 8.7

7.0 0,1 0,4 8.4 0,4

8.0 0.t 0,4 0,14 0,8

9.0 -0,3 <-0.3 8,5 ~=0.%
10,0 0.5 ~ -i,2 -0,9 <0.9
11.0 ~0.5 'i.’ 1,6 -1.4

SURFACE

MAXTMUM FLOOD  MAXIMUM EBB
TIME  VELNCITY  TIME VELOGITY EBA PRE-

SCH HOURS DaTa HOURS  DATA DOMINANCE
A 5.0 c. 0, =3.0 94¢.8
8 4,0 0.5 0. 3.5 96.7 4 ®
E 4,0 057 a. £2.7 83.4 R
8M 5.0 025 11,0 i2.4 86.6 SR VIR
BOTTOM R
MAXIMUM FLOOD  MAXIMUM EBE ) i :
TIME  VELOCITY  fIME VELOGITY E83 PREs s 3
SCH  MOURS DATa WOURS  DATA DOMINANCE » ®
A 4.0 0.5 2,0 él,0 82,6
) 4.0 0.6 11,0 1.9 80,1 )
E 3.0 0.9 1,0 1.6 55,8 O
’" 3lo 009 31.0 .1.6 60.’ ’_.-' ~
Note: Time is expressed in hours after moon's transit of 74th meridian. : ) . ®

Velocitics are expresscd ip feet per sccond prototype.
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TABLE 9 o

CHARLESTON HARBOR MODEL , :
BUSHY PARK WATER SUPPLY TESTS . 1
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS , T
SCHEDULES A, B, E, AND BM . S
COOPER RIVER MILE 04 ' T e ]

SURFACE '
TIME SCH

IN ({QURS SCH A SCHH SCH E B-MOD

4, 2,8 -3,0 2,5 -2,1
£.0 -1,2 4,9 1,3 1.3 c
2.0 0.1 0.5 0.8 ~d.4
3.0 1,4 2.0 2.3 1.6
4,0 2.4 2.4 2.6 2.4
5.0 2.0 2,4 2,4 1.9 o
6.0 1,7 1.7 1.8 i.8 - -
7.0 1.0 1.1 1,2 1,0
8,0 0.1 0,1 0.3 v0.6
9.0 -1'.5 1,5 T | 1.y - p
10.0 2,2 v2.9 2,3 =2.1 ) {
14,0 2.9 3.4 2,9 2.3
) BOTTO! ) : ]
TIME SCH . . ’
IN HOURS SCH A SCHB SCH E _B-MOD .
C e ]
90 .1:3 —i.’ 2,0 -1,? .
{,0 -0.3 -0,5 0.8 =0.7 ]
"o 1-9 i.i 0.8 90. <
3.0 2,3 2.0 1.5 1.8
4,0 2.1 1.7 1.7 1.6
5.0 1.8 1,8 1.6 1.7
6.0 1.1 i, 1.6 1.6
7.0 0.8 0.8 8.9 0.9 .. 9 ]
g,0 0.1 0.1 0.3 6.4
9.6 0.8 4,3 -g5,2 ~-1.2 -
16,0 <-1,3 4,7 1.8 ~-1.9 R S
11,0 =1.6 =2,0 «2,0 ~1.6 A
SURFACE . . . e 4
MAXIMUM FLO2D  MAXIMUM E8B8 S ]
TIME  VELOCITY  PIME VELOA!YY EBR PRE=
SCH WOURS  DATA WOURS  DATA  DOMINANCE Rt '1
A e,0 2.4 £1,0 L2.9 57.3 ST
8 4.0 2.4 11,0 3.4 572 ST e
E 4.0 2,6 {1.0 £2.9 51.4 : 1
8M 4.0 2.4 1.0 2.3 55.4 °
BOTTOM ]
MAXiMUM FLOOD  MAXIWMUM FB8B ) L .
YIME  VELOCiTY  TIME VELOZIYY EBA PRE- o
SCH  wouRs DATX WOURS  DA%A DOMINANCE
A 3.0 2,3 11,0 1.6 37.% ]
B 3.0 2%0 11,0 -2.0 47,2
E 4.0 1.7 0, +2.0 49.% ) )
8M 5.0 1.7 0. 1,7 4.3

Note: Time is expressed in hours after moon'’s transit of 74th meridian,
Velocities are expressed in fcet per second prototype.
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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 BM
COOPER RIVER MILE 0§

SURFACE
TIME Sl
IN HOURS SCH A SCHB SCHE  B-MOD
0, -3.0. -2.,4 2,9 ~2.9
1,0 -1,9 -0.9 -i.,6 ~i.5
2.0 0:‘ 001 -!,.3 !-!
3,0 1.6 0,9 1.9 1.7
4,0 2.1 1.8 1.9 1.9
5,0 -2.0 1.7 1.8 2.0

6,0 1,5 1.9 1.4 1.4 .
7.0 0,6 0.1 0.8 6.8
8,0 <~0.3 ~1,8 0.4 0.3
9.0 ’2_-1 '2', 2.1 '20’:
18,0 =3,7 +3,1 «3,5 =3.,8
11.0 -4.1 -3.1 -3,8 -4,2

BOTTOM 3
TIME SCH
IN HOURS SCH A SCH B SCHE B-MOD
- B, .1.8 ’2-‘ -2.3 f?-!
1,0 =0,6 -1,6 0,8 30,9
2,0 1.7 0.1 6.1 0.4
3.0 1,9 1.6 1.4 1.6
4,0 2.0 i.68 1.3 1.7
5.0 2.3 1,8 1.5 1.7
6,0 2,0 1,4 1.7 1.9
7.0 1.2 a.9 1.1 1.3
8,0 0.2 0.1 0.4 0.4
9.0 1.2 «i,8 ~1,9 <-1.7
14.0 -2,2 -2.6 =-3,2 3.4
14,0 =~2.4 3,1 3,0 3.4

-
SURFACE

MAXIMUM FLOGD  MAXIMUM §B8 .
TIME ~ VELOCITY  TIME VELOGI?Y EBA PRE-

SC4  WOURS DATA WOURS  DATA DOMINANCE
A 4,0 2:1 11,0 (4,1 67,0
] 4,0 1.8 19,0 3.1 76,2
E 4,0 1.9 11,0 -3.8 68.4
8N 5.0 2.0 £1,0 34.2 62,9
BOTTOM

MAXIMUM FLOOD MAXIMUM £BO
TIME  VELOCITY  YIME VELOEITY EBA PRE=

SCH HOURS DATA WOORS DATA DOMINAKCE
A 5,0 2.3 11,0 82.4 ‘.f‘c
8 5.0 1,8 11,9 <3.1 62,4
€ 6,0 1.7 t0,0 §3.2 61.4

8M 4,0 1.9 10,0 «3.4 61,3

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocitics are expressed in feet per second prototype.
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TABLE 11

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

ﬂ SCHEDULES A, B, E, AND BM
y COOPER RIVER MILE 08
N : ' SURFACE
by TIME SCH
" IN MOURS SCH A SCHB SCHE B-MID
o s *2.2 e84 1,2 1.8
. 1,0 <«1,0 .~-0,6 0,6 =0,7
3 2.0 -0,1 9-3 0.1 o'?
r- 3,0 0,8 1.2 1.2 1.4
. 4,0 1.0 1.7 i.5 1.7
I 8.0 1.5 1.9 1.6 1.8
' 6.0 1,0 1.9 1.2 1.4 .
- 7.0 0.8 1,2 0,8 1.2
8.0 0.1 t s 0.1 0.3
h 9,0 1,6 ‘o.a «0.9 ?1.0
18,0 -2,2 2,0 -2,4 2.3
- 14,0 =2.2 ={,9 4,6 =-1.0
BOTTOM
. TIME i SCH :
é[ IN HOURS SCH A SCHB SCH E  B-MOD
0, 0-1 ’iao °‘°.’ 0.9
1.00 .0_03 .oo‘ o'i -dls
2,0 9,3 8.6 1.4 0.9
3.0 1,9 {.0 1.2 1.2
4.0 1.3 1.4 1,2 1.3
8.0 1.0 0.8 1.2 $.4
6,0 0.9 0.9 ¢,0 1,06
7.0 0.5 0.7 0.8 0.8
8,0 0.1 0.4 0,4 0.4
9_.0 0.5 '9.7 .9 0.9
10.0 '0,3 '!-7 '1:.1' ?1_.2‘
1..0 '007 -.’»c‘ . '1.0 !0-9
SURFACE
MAXIMUM FUOOD  MAXINUM BBB i
TIME VELOCETY TIME VELOGQIYY E86 PRE.
SCH HOURS DATa WOURS  DAYA DOMINANCE
A 5.0 1.5 o, 82.2 65,0
8 5.0 1.9 t0,0 £2.0 46,8
E 5,0 1,6 10,0 2.4 53,9
oM 5.0 1.8 10,0 2.3 49.¢
BOTTOM

MAXIMUM FLOOD _ MAXIMUM EBB L
TIME VELOCETY TIME VELQEITY FEOR PREw

SCH  HOURS DATA uguas DATA DOMINANCE
A 3.0 1, 0,0 30,8 20,4
8 4,0 1.1 {0,0 =1.7 %1.4

E 3,0 1.2 £0,9 8.1 37.4
oM 5,0 1.4 £0.,0 81.2 . 30,3

Note: Time is expressed in hours after mooa's transit of 74th meridian,
Velocitics are expressed in feet per second prototype.
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TABLE 12
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS .
CURRENT VELOC!ITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS -
/| SCHEDULES A, B, E, AND BY |
X COOPER RIVER MILE 10
- SURFACE
. TIME SCH :
- IN (IOURS SCH A SCH B SCi E  B-MOD .
. - 8. -2;1 2,3 1,8 =2,0 )
6 <11 ~3,4 =, 4 1.4
2,0 0,1 0.2 0,1 0.4
3,0 0.6 2.4 1.8 1.7
. 4,0 1.9 2.4 1.8 2.8
- 5.0 1:7 1,8 i.‘ _l.g
: 4,0 1,6 2.3 0.9 1.4 -
f 7.0 a,6 1.2 0.9 0.7 -
ol 8,0 0,1 0,3 0,4 0.4 L
9,6 =-0,9 ~-i.5 0.4 1.3
lgno -2..‘ "2.7 '2.3 -203
18,0 ~2,8 -3,0 «2.6 2.4 i
4
. BOTTOM 3 ' 1
y TIME SCH L }
IN HOURS SCH A SCH B SCH E  B-MOD 1
L 0, -1.2 -i,5 -1,1  =0,0 I
- 1.0 0.1 ~-0,% =0.5 =0.8 o X
- 2,0 0,6 0.8 0.4 8.4 )
3.0 2.4 2.4 1.8 2.3 ]
4.0 2.3 2.9 2,2 2.3 o e e
a2 $.0 2,2 2.3 2.6 2.3 .
8,0 2.1 i.4 1.8 1.7
L 7.0 1.9 i.7 1.2 1.3
8,0 0,8 0.3 0,8 0.4
e 9.0 0.1 «6,8 <-0.8 =0.8
10,0 =-1.0 ~2,0 *«%.3 1.9
y)i 14,0 -2,3 '1.5 .10’ “1,4
B SURFACE ::-: SR
. MAXTIMUM FLOOD  MAXIMUM EBB ) o
- TIME  VELOCITY  TIME VELOEITY EBR PRE~ : A
SCH HOURS NATA HOURS DATA DOMINANCE . - -
A 4,0 1.9 f1,0 2.8 60, ' 1
8 4.0 274 {1,0 3.0 54,8 ) ° )
E 3-0 . 1:6 ‘1'“ :2v6 59.‘ !
aM 4,0 2.0 11,0 2,6 60,4
ROTTOM ‘
MAXIMUM FLOOD  MAXIMUM FBB .
TIME VELOC!TY TIME VELOEITY EBA PRE~ Lo
SCH  WOURS DATx HOURS  DATA DOMINANCE °
A 3.0 2,4 1,0 =2.3 30,4 - ¥
8 4,0 205 ‘ooo :2.0 3‘.3 ’ RS R
€ 4,0 212 £1,0 1.7 39.6
BM 4.0 2.3 t0,0 11,5 37.2
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 13

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 12

SURFACE
TIME SCH
INMOURS SCHA SCHB SCHE B-MID
0, -0,8 0,8 0.9 <1.4
{0 0,7 <0.,6 0.9 oi.8
2.0 0.1 '~0,4 0.4 «p.8
3.0 0,1 5.3 0.3 i.3
!-0 0.07 1.2 1.3 _1.-‘
5.0 .0,5 i'z o" !os
._lo 0,3 !.16 0.9 ;-’ -
7.0 0.3 1,4 0.8 1.8
. 8.0 0.1 0.4 0.4 9.3
) 9.0 '0_.3 -1.0 3,7 -0,8
19.0 -0,7 '!no .102 -1.5
14,0 <0,6 ~i,0 0.9 1,5
8OTTOM .
- ‘ TIME ' SCH
] INHOURS SCHA SCHB SCHE B-MOD
. 0. 0,4 0,6 0,5 <-0.7
1.0 'o..‘ 0,3 . =0,5 'p.!
2,0 0.1 0.4 0.4 0.4
3.0 1.3 {.1 {.0 1.4
_ ;-o 1,: i3 1.2 1.9
~ lo 1 -J .o ‘t.
| e 107 13 fa ile
7.0 1,6 1.2 0.8 1.2
. 8,0 0,7 0.8 0.4 6.3
N 0.0 0.1 ~0.% 0.4 <=0.8
. 10,0 <0,4 =-0.7 0.8 =1.0
. 11,0 0.3 =p,8 8,7 *=1.0
SURFACE .
MAXIMUM FLOOD _ MAXIMUM EBB L. :
TIME  VELOCiTY  TIME VELOAIYY EBB PREs .
' SCH  WOURS DATA NOURS  DAJA DOMINANCE -
g A 4.0 0.7 0. 0.8 62.9 S
. 8 6,0 1.6 - 9,6 - §1.o 46,4 Ce T
. E ‘.o 1.3 io.ﬁ '102 5?.’ .
BM 4,0 16 1.0 iL.5 5{.2 - o
BOTTOM . ' R
- MAXIMUM FLOOD _ MAXIMUM EBS8 L REERCR
: ‘ TIME  VELOCITY  FIME VELORITY EBB PRE- S
- ' SCH  MOURS DATA HOURS  DATA DOMINANCE
Y A 4,0 1.9 o, £0.4 15.5
) 8 4.0 1:3 11,0 0.8 29,2
E 4.0 152 10,0 i0.8 32.17
; "™ 6.0 129 £0.0 1.0 38.¢
. . Note: Timc is expressed in hours after moon's transit of 74th meridian,
" ".' Velocities arc cxpressed in feet per second prototype.
. ,
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TABLE 14

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS ‘
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
'COOPER RIVER MILE 14

SURFACE
TIME sch
IN HOURS SCH A SCH B SCHE B-MOD
a, =3,0 -2,7 2,9 =2.8
£,0 «2;7 «2,0 2,6 2.4
2,0 -0,7 =-0,3 =0.9 <1.0
3.0 0.1 0.8 0.2 =0.3
4,0 1.0 1.3 i.4 i.9
_ 8,0 1,6 1.2 1.1 8.9
: 6,0 2,3 1.0 1.4 0.9 -
. 7.0 0.8 0.7 0.7 0.9
i 8,0 0.4 2.3 0.5 0.2
9,0 9,1 ~-0,8 0,9 0,9
10,0 *3.2 =2,7 1.8 e1,6
: 1¢.0 ’3.6 '3.2 '2.’ 2,6
: BOTTOM 3
i TIME SCH
IN HOURS SCH A SCH B SCH E B-MOD
- 0. -2.3 ‘2.7 -2.1 ‘1'.5
. 1,0 =-0,8 =2,0  =0.5 0.3
) 2,0 0.1 =-0,8 0.3 <~0.3
v 3,0 0.8 9.8 4,8 1.4
. 4,0 1,3 1.3 7 1.4
4 8,0 1.6 1,3 1,8 1.8 -
. 900 10’ 101 1-’ !" LT
i 7.0 1.6 0.4 1.4 1.4 y RS
L 8.0 0'07 ol‘ 4.0 g'g . .~':"-.
‘ 2.0 0,1. <-0,7 0,3 0.1 o R
10,0 =1,5 - -2.,6 2.{ <=i.7 - IR
14,0 =2.4 =3,2 2,9 <=2.4 s o —evunced
» e
b SURFACE . , : . e o
[ MAXTHUM FLOOD  MAXIHUM €88 o o
: TIME VELOCITY  TIME VELOEITY EBB PREw
r SCH  MOURS DATA HOURS  DAYA DOMINARCE -
A 6,0 2.3 $1,0 3.6 69,9
. 8 4.0 1.3 11,0 3,2 70.2
. E 6.0 124 0. 2.9 70,9 )
3 '" 0.0 1-’ °o .206 7‘.‘ KR .‘4.
{ maxiMum FLOOD _ MAXIMUM BB A L .
[ TIME  VELOCITY  ?IME VELOGITY EBA PRE= e "1
SCH  HOURS DATA WOORS  DATA DOMINANCE > o 1
l A .-0 1:’ ‘1.0 '2-‘ 4?.’ 1
! ] 4,0 1.3 11,0 3.2 71.4 )
b E soo ‘_o, ‘1.0 .209 ‘?.,
! oM 4,0 1.6 £1,0 82.4 4“9

. - . . - .
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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 15
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS .
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS *

SCHEDULES A, B, £, AND BM -
COOPER RIVER MILE 16

SURFACE
TIME : SCH
IN MOURS SCH A SCH B SCil E B-MOD
] 0, -3.6 2,7 3,6 =3.0
1,0 -2.9 2,6 3,0 '?.5
20 -1,5 -i,1 0,8 -0.9
3.0 0.5 0.9 0.4 0.3
: : 4.0 0.3 0.8 0.6 0.9
& ) 5,0 0.6 1,0 1.0 1.4
) "o 0'7 ch 1.2 00_. -
} _ 7.0 0.3 0.% 0.3 0.4
- 8.6 -0,3 0.3 0.4 0.3 - 4
9.0 <~-1.,8 =p,5 ~0.3 <0.6 ®
10,0 -3,4 -3,3 2,3 -=7.6 i
14.0 3.6 -d,0 3.8 =-3.0
. BOTTOM )
: : ' ™ e
’ IN HOURS SCHA SCHB SCHE B-MOD
3 0. “1,7  ei,1 1,5 ei.4
T : £.0 <1,5 <=0.9 4,0 ~31.i
2,0 ~1,0 ~0.5 .0.,6 0.3
S.0 0.8 1.2 0.4 2.8
4.0 1.5 1.9 .5 2.9
8.0 31,7 1.2 g6 2.4
6.0 1,6 i.? i.3 2.4
7.0 1,4 i.3 1.2 1.9
8.0 1.0 1.0 0.8 1.4
9.0 0,3 0.3 0.1 0.3 \
19.0 —1.,7 -p.! -t.3 .,’.2
* 11.0 2.4 -n'° 'ics -106
SURFACE
MUM FLOOD MAXIHMUM €88 .
Txuz‘xivsLocr!v TIME VELORITY EBB PRE-
SCH MOURS DATR WOURS DAYA DOMINANCE
A 6.0 0,7 0, £3.6 88,6
] 5.0 1.0 £1.0 i4,0 80,3
E 6,0 1.2 £1,0 £3.8 82,3
BM 5.0 126 0. 83,0 7e.8
BOTTOM

MAXIMUM FLOOD  MAXIMUM BB L
TIME  VELOCETY TIME VELOElTY EBB PRE.

SCH  WOURS DATA WIURS  DAYA DOMINANCE
A 5.0 1.7 1.0 82,4 55.8

8 6,0 1:9 6, . 1.1 33,2

€ 5.0 1: 0, 1,5 47,9
M 4.0 2.5 11,0 *1.6 33.%

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 16

CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 18

SURFACE
TIME SCH
IN HOURS SCH A SCH B ScHE B-MOD
ﬁ. '2:.3 .-2-1 '2.‘ '20’—.
1,0 ~-1,7 ~1,7 2.4 2,
2.0 "1.00 -0.4 =t,.4 'fl_.._o
3,0 0,5 0.3 0.3 0.4
4.0 0,6 0.6 0.9 0.6
5,0 .0,6 0.8 {,2 0.7
8,0 0.9 0.6 0.7 0.4
7.0 0,5 0,6 0,7 0.6
8.0 0.3 0.5 0,4 8.3
_9.0 '0,-6 -0,3 0.4 '905
19!0 "’._'9 2.1 2,4 "10'0
1.0 ~2.1 2,1 -2.4 2.2
BOTTOM
TIME SCH
IN HOURS SCHA SCHB SCH E  B-MOD
. 0. ~2,2  +1,3 1,9 -1,2
;00 ‘2..1 -i.2 "10‘ '!-é
2.0 ~1,0 0.1 <~0.4 0.4
3.0 0.3 1.9 1.9 1.9
4,0 0.6 1.9 2.4 1.8
8,0 8,7 1,8 2.4 2.4
6.0 1.7 4,35 2.4 2.0
7.0 1.8 0.9 i.9 1.8
8,0 1,3 0.9 1.3 1.4
9.0 0.5 0.1 -0,% 0.3
19!0 ’O’B ’!ol .10‘ .0-,
1.0 ~1.6 1,3 2,0 ~-1,2
SURFACE
MAXIMUH FLOGD MAXIMUM €88
TIME  VELOCITY  TIME VELOZI?TY
SCH HOURS DATK HOURS  DAYA
A 6,0 039 0, £2,3
] 5.0 0.8 0, T e2.1
E 5,0 1.2 0, 2.4
s" ,oo 0-7 1&.0 .202
BOTTOM .
MAXIMUM FLOOD MAXIMUM £B0
TIME  VELOCITY  YIME VELOGITY
SCH  MOURS DATA NOURS  DAFA
A 7.0 1.8 0, 2.2
8 3.0 1.9 0, 1,3
E 4,0 2:1 11,0 82,0
(17 5,0 2.0 0, 81,2

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

EBR PRE-
DOMINANCE
75,3
73,8
73,2
78,4

€88 PRSw

DOMINANCE
58,0
39.8
42,7
29,9

Velocities are expressed in feet per second prototype,
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TABLE 17
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

‘-f: Note:

Time is expressed in hours after moon's transit of 74th meridian.

Velocities are cxpressed in fcet per second prototype.

SCHEDULES A, B, E, AND BM ’ — e e
COOPER RIVER MILE 20 . .. @
SURFACE .
TIME SCH N
IN tIOURS SCH A SCH B SCH E B-MOD *
0, 1,9 -2,2 ~1,9 -2.3 e
.0 ~-1.7 -1,3 -1.8 2,3 =
2,0 <=0:9 -0.8 <i,0 ~1.5 ®
s,.0 0.5 0,% 0.4 0.t
4,0 1,1 0.7 1,2 5.8
5.0 1,2 0.9 1.3 8.9
6,0 1,4 1,2 4,2 i.0 .
) 7.0 1,1 1.4 1.1 8.8
i 8.0 0,7 0.7 0.5 0.3 o
1 ?.0 '0,‘ '9.3 q.’. 901 '
18,86 ~1.6 <-1.,4 «~i.6 i.6
14,0 =1.8 =1,6 1,8 ~i,.6
BOTTO!
TIME SCH  ~
b‘“ IN HOURS SCH A SCH B SCH E B-MOD o
& g, 1.1 1,3 f. 4 ~-1.5
a8 1,0 <=0,7 ~=i,2 ={,3 =1.4
ﬁ - 2,0 <~0,5 =-0,6 0,5 =0.7 E
- 3.0 0,5 1.1 0.1 0.1 .
2 4,0 1:3 !n’ .;.3 !'o
s,0 1.5 i.? 1.6 i.0 .
6.0 1.5 1.4 1.0 0.9 [
- 7.0 1,5 i.¢ 1.0 1.0 ToTnT
3 :‘. 8.0 1:1 1,4 . 0.9 o'! . - e
- s ?.0 =-0,5 0.2 0.4 0.4 et
\' 19.0 -0,9 -9.8 Cﬂ.9 '9.5 _ ._:
- 14,0 <~1.2 ~-i,3 1,2 ~0.8 RRURIRAE
2 et i e
- .9
SURFACE .
g MAXIMUM FLODD  MAXIWUM EBB B )
&z TIME  VELOCITY  TIME VELOCITY EBB PREa
- SCH MOURS TRE WOURS  DATA DOMINANCE
1 A 6,0 1,4 o, 1.9 60,0
- ] 6.0 1.2 e, -2,2 62.2
E 5.0 123 0. 1.9 61.¢ °
." 6-0 1.0 °| '203 71" -~
BOTTOM
Maximum Floon MAXIMUM BB o
TIME  VELOCETY TIME VELORITY EBR PRE-
SCH  HOURS DATA HOORS  DAYA DOMINANCE
A 5,0 1.5 {1,0 el,2 42,3
8 4,0 1.7 $£,0 L1,5 4.3
. E- 5,0 16 0. By.4 49.2
. oM 4,0 1.0 0, 1.5 52,3




TABLE 18
o : CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

. CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
= SCHEDULES A, B, E, AND BM -
n COOPER RIVER MILE 22
0 SURFACE
W TIME SCH
IN MOURS SCHA SCHB SCH E B-MOD
Q. ’039 'iod {.2 *1.4
1,0 ~1.4 ~1,3 =1,1 <i.8
2,0 =-0,8 =~0,7 ~0.5 ~0.8
3,0 0.1 0.1 0.4 8.4
4,0 0.6 6.9 0.8 2.8
3,0 0.5 0.7 9.5 0.8
6.0 0,3 1.2 0.% 1.1 .
7.0 0,3 0.8 0.5 0.9.
8,0 0,2 0.9 0.3 0.8
9.0 0.1 0.4 0, 0.¢.
16.0 ~0,8 =-0,9 ~t,4 ~1.5
11,0 «1.5 ~-1,5 =t,9 =2.,0
. BOTTOM .
. TIME ‘ SCH
IN HOURS SCH A SCH B SCH E B-MOD
- o, -1.,5 -0,9 =0,6 =0.8
- f.0 ~-1,5 =i{,% =-0.7 =0.4
. 2,0 ’1‘02 '0.9_ 0.6 .gsg
- 3.0 0,1 0.4 0.4 0.1
4.0 0,6 0.9 0.9 0.9
$,0 0.6 0,9 9,7 1.0
8,0 0.6 1.0 0.7 1.4
) 7.0 0,6 1,2 6.7 1.4
& 8,0 0.5 0.6 8.5 1.4
- 9.0 0,1 0.1 0.5 0.3
": 19.0 -037 .903 0.4 9'1_
* 11,0 =-1.5 =~i,1 ~0,9 <=0.8
SURFACE
MAX{MUM FLOOD  MAXIMUM E88 o
TIME  VELOCETY  TIME VELQEITY EBB PRE~
SCH HOURS DATA KOURS  DATA DOMINANCE
A 4.6 0:6 11'3 '1:5 7!.’
B 6.0 1.2 0, t1.6 60.%
€ 4.0 0.8 11.0 1.9 71,8
1] 6,0 1.1 14,0 22.0 62,8
' BOTTOM .
MAX{MUM FLOOD  MAXIMUM EBB L.
TIME  VELOCETY TIME VELOZITY €88 PREe
SCH  MOURS DATA HOURS DATA poMInaNCE
A 4.0 o:é g' -1-5 69.‘
8 7.0 152 {0 <1.5 52,3
E 5,0 0.7 14,0 0.9 46,4
BM 6,0 1.4 1.0 0.6 24,3

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

T

R T S I S A
PRV EIFCINR PO PR

-

-,
alt e

VS et e e -
AP, A Wl S ST .




GACRATMIPAIT A St I I Jn e N i g e S e S L e i o e e e e v . P
AR . . . RS . R PO AR O T N .

TABLE 19
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

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

SURFACE
TIME SCH
IN fOURS SCH A SCHB SCHE B-MOD

-3'.2 03.2 -‘.2 's.i

o,
{,0 -3.8 =-3,0 4,0 *2.8
2.0 <-3,3 ~2,7 <3,2 1.7
-3.0 1,2 -p.6 =0.7 0.6
4,0 1.4 1.1 1.2 1.4
8,0 .1,2 i.6 1.8 1.6
6.0 1,2 1.4 1.7 1.6
7.0 1.5 1:‘ ’_»" !"?
8.0 1.2 1.4 1.3 1.2
9,0 ~-1,5 0.3 0.3 0.1
10,0 ~1,8 «1,6 1.9 1.9
14,0 ~2.9 ~-2,8 3.6 °=3.1
BOTTOM .
TIME SCH
IN HOURS SCH A SCH 8 SEH E B-MOD
. e' ’2:9 -2,.6 «2,9 02_9
1.0 3,0 “2.3 2,5 2.8
2,0 +2,7 «i.,3 1,3  =i,5
3.0 -1,2 0.8 0.8 0.6
4,0 0.8 i.4 1.3 1.3
5,0 0.9 i.3 i.3 1.6
6.0 1.0 $.68 1.4 1.8
7.0 1.0 1,8 1.4 1.8
8,0 0.9 1,3 1.1 1.8
9,0 =0.,6 0.3 «0.i 0.9
10'0 "139 ’io‘ ":-6 ’i.!
11.0 -2.8 2,4 2.4 —2."
SURFACE
MAXIMUM FLOOD  MAXIMUM EBB
TIME  YELOCITY  TIME VELOGITY EBR PRE-
SCH HOURS DATA WOORS DATA DOMINANCE
A 7.0 1.5 1,0 3.8 70,7 e -
8 5.0 136 -0, - 83.2 66.2 : T
E 5,0 its 0, L¢.2 70.9 C i
1] 2.0 1.7 0, 3.1 63,4
BOTTOM

MAXIMUM FLOOp  MAXIMUM EBB o
TIME  VELOCIYY  TINE VELOCITY EBR PREe

SCH  HOURS DAY WMQURS DATA DOMINANCE

A 600 1.0 1.0 ‘3!0 7606 '.-.' -
.8 7.0 1.8 0, £2.s8 37.6 °

€ 6.0 1.4 0. La.9 62,4 - : 1
3M 5.0 1.6 0, i2.9 50.8 o

Note: Tire is expresscd in hours after moon's transit of 74th meridian.
Velccities arc expressed in feet per sccond prototype.
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CHARLESTCN HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS *

SCHEDUL:S A, B, E, AND BM
COOPER RIVER MILE 26

A
.

SIURFACE
TIMZ SCH
IN HOURS SCH A SCHB sci E  B-MOD
0, 0.9 *1,0 «~1,7 ~0.9 ‘
1,0 -0.8 .=0.9 =4,7 =0,A
2.0 -0.5  =¢{,2 ~1.,% =-08.,9
3.0 0.1' =0,4 <=0.6 0.4
4.0 0.2 0.8 0.6 0.4
8.0 0.5 0.3 0.8 0.9 :
) 6,0 0.7 0.9 0.9 0.5 K
- 7,0 0.5 1,2 1.2 0.1
8,0 0.5 0.5 0.8 ‘ 90!-
i 9,0 0.1 0.2 a.1 6.1 -
10.0 -0.8 =0.3 =0.3 0.7 ' L
' 11.0 -1.0 -0,% =0.8 ~=0,8
BOTTOM ) .
TIME . ] SCH .
IN HOURS SCHA SCHB SCHE B-MOD ‘ .' ° -
0. -1.9 ~{.9 =i{.% ~1.S g )
", 1,0 =1,7 -{,9 ~-1.9 -1.1 R
2,0 ~1,6 -{,4 =~1.4 0.7 e
3,6 -0,8 0,3 ~0.3 0.1 Lo
4,0 0,1 0.7 0.7 4.7 - - -
8,0 0.1 0.9 0.9 1.4 -
8,0 0.3 i.4 1.4 8.9 T e
- ’no o.‘ i.z 1.2 0.9 Lt bt et
8,0 0,2 1.2 1.2 0,7 .
9.0 0.1 2,8 0.6 0,3
16.0 ~0.4 0.4 0.4 0,1
11.0 -1.0 'ﬂ-.‘ “0.4 ~0.9
SURFACE )
’ MAXTIMUM FLOOP  MAXIMUN EBA .
3 . TIME  VELOCIYY  TIME VELOE!TY EBR PREe
3 SCH HOURS DATX HOURS  DATA DOMINANCE
. A 6.0 0.7 11.0 Jq.0 61.4 .
. ] 7.0 1.2 2,0 91 2 9,1 ‘ S
* € 7.0 1,2 .0, .7 YR \ °
. BH oo 0:9 : . ol 3009 6‘.: .~ - s
BOTTOM e e
MAXTMUM rfooa MAXIMUM BB ) . e
. TIME  VELSCITY TIME VELOCITY EBA PRE= N
.- SCH  HOURS n»r, HOORS  DATA DOMINANCE uf
A 7.9 ) Q. 1.9 8s,0
E 8 7.0 122 1,0 «1.9 50,8
b E 700 1 2 1.0 :109 sdo'
- amn 5.¢ 1 0, 1.5 49.3
) Note: Time is expressed in hours after moon's transit of 74th meridian. \‘:'“ e
: Velocities are expressed ia tcet per sccond prototype, : N A T
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TABLE 21 L
CHARLESTON HARBOR MODEL PSR
BUSHY PARK WATER SUPPLY TESTS IDRDRS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS B ;i N
SCHEDULES A, B, E, AND BM - PIRTCIE
COOFER RIVER MILE 28 o |
SURFACE -
TIME SCH
IN HOURS SCHA SCH B SCHE B-MOD
.* Je .1.2 '2.2 .1_05 "l-.‘
i.0 =1.3 -{.,7 =1.,2 1.4
2,6 ~-1,0 ‘-§,6 <=1.0 ~0.8
3.0 '013 '0.7_ .ous '0_.4_
4.0 0,1 0.1 0.1 0.5
8,0 0,2 9.7 0.3 0.2
6.0 0.4 .3 0.2 0.7
¥.0 0.3 i.6 0.2 9.4
8.0 0.4 1.2 0,2 0.2
9.0 0.1 0.7 0.1 8.1
19-0 '0’5 ‘9.5 0,4 0.8
11,0 <-0.8 1,3 <0,9 1,0
. BOTTOM
TIME SCH
IN HOURS SCHA SCH S8 SCHE _B-MOD
B, “1.3  «i,0 ~0.9 '-1,2
£.0 <~1,4 o(,1 <«0,9 ei,2
2.0 -1'.3 .o.? 0,8 .Qoa
§.0 "0,8 -0,% «0,9% -0.3
4,0 ~0,3 0,6 0.1 8.5
$,0 0,1 i,3 0.9 i.0
6.0 0.2 g,2 1.¢ 1.4
0 0.5 i.s ‘_05 I_.o‘
8,0 0.4 1.5 1.5 1.6
9.0 0.1 0.9 0.9 1.2
16.0 -0.5 0.1 0.{ 0.4
11,0 =~-1.1 0,4 ‘0.5 <0.7
SURFACE

_ MAXIMUM EBB o
TIME VELORITY €BA PREZ

MAXIMUM FLODD
TIME  VELOCITY

SCH  HOURS DATA WOURS  DAYA DOMINANCE RURCI S

A 6.0 0-4 1.0 1.3 79.¢ T

] 7.0 1.6 0, 2,2 60,2 : :

E 5,0 . 0.3 0, 1.5 83.4 ®

M 6.0 0.’ o. ‘106 7’.3 - ‘ .:b'
o

MAXTMUM FLOOD _ MAXIMUM EBB
TIME  VELOCITY §fME VELOCITY EBA PREe RIS
SCH  KOURS DATa KOORS  DATA BOMINANCE e S

A 7.0 0,5 i,0 e1.4 85.2 , e
B 8,0 1.5 1,0 . 8.1 35,0 -7
E 7.0 1.5 0. 2o.9 37.0
T %.0 126 0, 1.2 . 38.¢

Note: Time is expresscd in hours after moon's transit of 74th meridian.
Velocitics are expressed in fect per second prototype.
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" JABLE 22
b CHARLESTON HARBOR MODEL
3 BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 30
SURFACE
TIME SCH
IN HOURS SCHA SCHB SCHE B-MOD
8,  =2.5 i,7 <~1.9 1.2
,_ulo '2_-6 2,0 .glt ‘2.‘
9,0 -2.3 -{,9 ei.8 -2.4
3.0 =~-1.4 =-0,6 =0.3 <0.4 )
4,0 -0,3 0.2 0.1 0.1 . -
s.0 0.1 0.7 0.8 1.4 S .
8,0 0,3 0.6 1.0 1.2 . o
7.0 0,4 0.¢ 1.4 1.8 T
8,0 06,2 0,3 0.9 0.9 S
2.0 0.1 6.4 0.7 0.8 ) °® J
14,0 <=0,3 ~¢,3 0.1 8.1 o
11.0 1,5 -t.0 1.1 =0,8
BOTTOM ] R
TIME SCH B
IN HOURS SCHA SCHB SCHE B-MOD ) o o
. 8,  +2.1 2,3 1,5 ~-1.8 e
: 1,0 =2,3 2,3 «i,7 =1.7 T
2,0 -2;4 «2,3 -1,.8% 1.6 o SRS
3.0 -2,0 -i{,5 =0.7 - -0.8 e
4.0 -0,6 0.1 0.3 0.1 . i emnend
8.0 0.4 0.6 1.4 0.7 ) o
6,3 0.1 1,3 1.1 1.2 SRR stang
7.0 0.1 1,3 1.5 1.4 - -
8,0 0_33 0.8 !.3 ‘_»01 i
?-0 051 0.6 1.1 Q'?
18.0 =-0,7 0,3 0,2 8.4
18,0 ~=1.6 -0,35 0.7 “b,9
SURFACE . .
MAXIMUM FLOOD MAXINUM FOB

TMm>

SCH
A
8
E

L

TIME
HOURS
?

5.0
7.0
6.0

MaximumM FLOoOD

TIME
HOURS
a’o
6.0
7.0
7.0

VELOCITY  YIME VELOEITY
DaTa MOURS  DATA
0.4 .0 2.6
07 . 1,0 =2.0
191 100 .2u1
1.2 1,0 L2.4
BOTTOM

MAXIMUM €88

VELOCITY  FIME VELOEITY
DATa WOURS  DATA

023 2,0 <2.4

1,3 1,0 32.3

1,5 1,0 81,7

1:4 1.0 1.7

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

€BA PRE

DOMINANCE
9?"
77.9
63,5
61,8

EBG PREa
DOMINANCE
94,9
64,7
".‘
54,4
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JABLE 23
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 32

SURFACE
TIME SCH
IN MOURS SCH A SCHB SCHE B-MOD
ot '3;2 '207 .2.‘ '2-'
30 =34 -2,8 «2,7 3,0
2,6 -3,6 =-3,2 =3.06 =2.8
_3-0 '2'09 '_’.03 -10‘ '1_03
4.0 -059 901 0.1 .90‘
s.0 -0.3 1.3 0.9 1.8
6.0 0.1 1.4 1.6 1.9 .
7.0 0,3 i.3 1,6 1.6
8.0 0.7 1.1 1.6 1.6
9.0 0,3 0.9 0.9 0.9
i0.0 -0.5 0.3 0.3 0.3
11,0 '2-7 '1-' 0.4 1.8
BOTTOHM
TIME SCH ’
IN HOURS SCHA SCHB SCHE  B-MOD
0, -2.6 2,4 - =3,0 -3.3
.0 <-2.8 -2,6 =3.0 3,6
2.0 <~2,7 ~2,6 *=3.0 3.8
3.0 =-2.2 ~-p.9 ~-1.6 2.1
4,0 ~-1.1 0.4 0.4 -0.4
5.0 ~0.3 i.% 1.2 1.3
6,0 0.1 1.5 1.6 2.4
7.0 0.5 i.7 {.6 2.1
8.0 0.7 2.4 - 1.6 2.1
0.0 0.4 1.0 1.2 1.4
10,0 0,1 0.4 0.4 9.3
14,0 =-2.,0 0,9 ~-1.8 1.9
SURFACE -
MAXTIMUM FLODD = MAXIMUM EBB o
YIME  VELOCITY  YIME VELOCITY EBR PRE-
SCH HOURS DATa WOURS  DA§A DOMINANCE
A 8.0 0.7 2,0 =3.6 93,4
B 6.0 1.4 2,0 =3.2 67,3
E 6.0 1.6 2,0 £3.0 58.0
L] 7.0 1.6 1,0 3.0 63,0
BOTTOM
MAXIMUM FLOOD ,’n;!lcgnos?gv con BRE
! Y TIM Loe PRE =
SCH “GSS vaﬁgsir WOURS DATA DOMINANCE
A 8.0 6.7 1,0 L2.8 8e.8
] 8.0 2.1 1.0 L2.s 5%.9
E ‘Oo 1’:6 o. .300 6‘.°
1 6,0 2.1 1,0 83.6 63.6

Time is expressed in hours after moon's transit of 74th meridian.

Velocitics are expressed in feet per second prototype.
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TABLE 24
CHARLESTON 4ARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCHEDULES A, B, E, AND BM -
COOPER RIVER MILE 34

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

. a, -0.5 -i,3 0,9 0.3
.0 =-0.,5 ~%,3 =i,0 <=0.7
2,0 =-0,5 ~-1.3 «0.9 ~-1.4
3.0 <~0,4 <-0,9 =0,9 =0.1
4,0 0.1 0.1 0.t 0.1
5,0 0.1 1.1 0.1 0.3
6.0 0.1 0.8 0.1 1.2
7.0 0,1 0.9 0.1 1.8
8.0 0.1 0.3 .1 1.7
9.0 0.1 0.3 0.1 1.5

10,0 0.1 =-0.1 0.4 6.4
1!.0 °0.3 -0.6 0.4 0.1

BOTTOM ;
TIME ’ SCH

IN HOURS SCH A SCH 8 SCHE B-MOD

B, -0,8 0.8 0,7 <-0.3
1,0 -1.0 -1,0 .9 '9.5
2.0 ’O;a -0,8 3,9 ?0.‘
3,0 =-0,3 <0,%5 0.6 <-0.3
40 0,1 0.1 0.1 8.y
5.0 0,4 0.8 0.1 0.4
6,0 0.1 $.4 0.5 5.8
7.0 0,1 1.3 0.3 - 1.%
8.0 0.t $,4 0.9 1.3
9.0 0.1 4.3 g,9 1.0
10_00 0'01 0.7 0.5 gog
11'0 -0-8 .oo, 0.1 0,2
SURFACE

MAXEIMUM FLOOD  MAXIMUM EBB .
TIME VELOCtTY TIME VELOCITY EBB PRE.

SCH HOURS DAYk WOURS  DATA DOMINARCE
A 4.0 0.2 0, o.5 84,6
] 5,0 1;1 2,0 «1.5 | 64,2
3 4,0 0.1 1,0 1.0 77.6
8M 7.0 1.8 2,0 .4 29,2
BOTTOM
MAXEMUM FL09D MAXIMUM PB8 .
TIME  VELOCITY  TIME VELOCITY €88 PRE-
SCH HOURS DATA WOURS  DATA DOMINANCE
A 4,0 0,1 1,0 “1.0 90,3
i ) 7.0 15 1,0  &1.0 39,2
E 8.0 0.9 i,0 Bo.9 4.0
aM 7.0 1:5 2.4 Eg.s 3a.3

Note: Time is expresscd in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.
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TABLE 25
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 36

Note:

AR T T S T

) SURFACE
TIME SCH
INMOURS SCHA SCHB SCHE B-MOD
gl .1:2 -1.‘ -1.6 :1_.’
1,0 -1.4 1,6 <-1.7 1.6
2,0 1,6 3,8 =-1.6 1.4
_3'0 "1:5 -1.5 01.0 -1_.1
‘Oo '037 0.4 0.1 ’9.!
5.0 0,3 i.0 0.3 8.5
6.0 0,1 1,0 0.5 1.0
. 7.0 0.1 1.4 0.6 1.6
8.0 0,3 2.4 1.6 1.7
2.0 0,1 1,6 1,8 2.0
18.0 0.1 0.7 0.8 4.0
14,0 ~-0.6 ~-0.3 0.1 1.0
BOTTOM
TIME SCH
IN HOURS SCHA SCH B SEH E  B-MOD
. 8,  -0;8 -b.6 -3.9 1.8
i.0 =-1.2 =-p,86 =0.6 <=0.9
2,0 -1,2 -0,7 =0.9 1,0
3.0 =0.8 ~-0,5 <~0.7 -=0.6
!-0 '0:3 6-’. 0'1 901
,to 0_-1 6.2 001 g.:
6.0 0,1 0,3 0.1 0.9
7.0 0,1 0.2 ¢.6 0.9
8,0 0,1 0.2 0.9 0.9
9,0 0.1 6,2 V.7 0.3
10.0 -0,3 0,2 0.4 0.1
11.0 .0.6 'D..4 0.1 .005
SURFACE

MAX]IMUM FLOOL MAXIMUM EBB
TIME  VELOCITy TIME VELOC!TY

SCGH - WyuRsS DATA HWOLRS  DATA
A 65v 0.1 2.0 1,6
B 8.0 2.1 2,0 1,8
B 9.0 1.8 1.0 wy,?
6N 9,0 2,0 1.0 et ,6

BOTTOM

mAX]IMUM FLOOD MAXIMUM EBH
TIME  VE_LOCITy TIME VELOCITY

SCH  wWauRrs DATA HOURS  DATA.
A 5,V 0.1 1.0 1,2
‘ 6;0 013 200 '0_07
. E 850 0.9 0. «0,9
gM 6,0 0,5 2.0 1,0

W N

€88 PRE-

DOMINANCE
9¢.0
45,9
500‘
50.6

€BB PRE-

DOMINANCE
94,7
69.5
49,2
64.1

. Time is expressed in hours after moon's transit of 74th meridian.
s . Velocities are expressed in feet per second prototype.
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TABLE 2
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 38

SURFACE
TIME SCH
IN HHOURS SCH A SCHB SCi E B-MOD

0, -3.,9 -3,3 -«3,2 =3.0
i.0 <=4,6 =-4,0 =3,7 =3.7
2,0 =-3.9 4,2 4,4 4.4
3.0 3,9 -3.7 3,2 =3,2
T 4,0 =2,6 -0,3 0,6 «0.5
$,0 ~-1,3 2,6 1.3 3.2
6,0 <-0.4 4,0 1.5 4.6 .
7.0 0.2 4,0 1.7 4.7
8,0 0,7 44 1.6 4,7
' 9.0 0,3 3.9 1.5 4.4
1900 '0_-3 2.5 0.3 go‘
11,0 2.2 ‘0.‘ -0,8 1,2
BOTTOM
TIME SCH i

IN HOURS SCH A SCH B SCH E B-MOD

! _ 8. 3,4 3,3 2.3 3,2
{.06 =-4.1 =3.9 «2,9 <4.0
2,0 <-4,3 -4.3 2,9 4.4
3.0 =4.5 -3.9 «2.5 3.8

4,0 =2.5 =-0,7 <0.,5 <0.7
85,0 '1'1 2.9 i.O 2.9
6,0 '0,4 2.% 2.3 3.4
.0 0,2 2,9 2.4 3.3
8,0 0,4 205 : 2.6 3.!
9.0 0,3 2.3 2,3 3.2
1gl° '1:3 gna 2,3 2.1
11.0 2.3 -1,1 =1,0 8,9
SURFACE

MAXIMUM FLOOD _ MAXIMUM EBB .
YIME  VELOC!TY YIME VELORITY EBB PRE~

SCH HOURS DaTx NOURS  DAYA DOMINANCE , - e e
A 8.0 0.7 1,0 i4.86 95.3 T
B 8,0 4:1 2,0 04,2 44,4
E 7.0 1.7 2.0 4.4 68,2
amM 7.0 427 2.0 £4.4 41,4
BOTTOM

MAXiMUM FLOOD  MAXIMUM BB L.
YIME  VELOCiTy YIME VELOZIfY EBR PREs

SCH HOURS DaATA HOURS DAYA DOMINANCE
A 8.0 0s4 3,0 4,5 94,2
8 7.0 229 2.0 -4.3 57,8
E 8,0 2:6 2,0 52,9 49,7
1] 8,0 3.4 2,0 ed. .4 49,9

Note: Time is expressed in hours after moon's transit of 74th meridian,
Velocities are expressed in fcet per second prototype.
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TABLE 27
. CHARLESTON HARBOR MODEL
: BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
- SCHEDULES A, B, E, AND BM -
3 COOPER RIVER MILE 40
SURFACE

TIME SCH
IN HOURS SCH A SCH B sCHE B-MOD

. 0, =0.7 -0, i ¢ 1.1
40 =15 0,9 1.6 1.8
2,0 -2,2 -{,1 ~2,2 2.4
3.0 <=2,5 1,6 «2.4 =1.7
4,0 =-2.3 -0.8 «i,5 1.1

5.0 ~1,2 0,1 0.1 6.1
6.0 -0,8 0.9 0.7 1.2 |
7.0 ~0,4 i.0 4.1 1.0
.00 0,3 0.9 1.0 g!’
E: 9.0 0.2 0,9 0.9 0.9
18.0 0,2 0,8 0.6 0.9
: 11,0 . -0,5 0.2 0.4 0,4
BOTTOM .
. : . TIME - SCH
» - IN HUURS SCH A SCH B SCH E  B-MOD
0. 1.5 1,2 0.8 ~0.9
. . ' 1.0 -1,9 <i,4 . -i,7 ~i.6
2.0 <=2,3 ~-§,6 <=2.1 ~0.9
3.0 =~2,0 ~-1,2 =2.0 =0.9
4.0 -2.51 -0.9 1.1 .902
— 5,0 <-1,6 =0, £.1 0.4
~ | 6.0 =-1,1 0.1 0.4 1.2
- . 7.0 =0,7 0.7 0.6 1.4
. . 8.0 0.2 1,2 0.8 1.3
o : 9.0 0,2 0.9 0.3 1.2
s 18,0 0,2 0.7 0.1 1.0
. . 11,0 -0.8 0.4 0.1 0.1
- .
. SURFACE
T MAXTMUM.ELOOD MAXINUM gBB

- TIME  VELOCITY fIME VELOCIYY EBR PRE-

LAY
.

S HOURS DATa WOURS DAYA DOMINANCE
o 2 el 0.3 3,0 °2.5 95,6
a 8 7.0 1.0 3.0 L3 50.9 ) ;
b € 7.0 . 1.1 3.0 2.4 67.8 °
- L L} 6,0 1:2 2.0 . .201 62.5 - “ ) —:
BOTTOM : Tteerels

MAX{MUM FLOOD _ MAXIMUM EBB L
© VTIME  VELOCiTY  fIME VELOC!TY E€BB PREs
SCH HOURS DATa WOURS  DAYA  BOMINANCE

A 8.0 0.2 2,0 £2.3 97.2
e 8,0 1.2 2,0 1.6 64,3
E 8,0 0:8 2.0 v2.1 78,2
." ’!o 10‘ 100 -1.‘ ‘3.‘

Note: Tim¢ is expressed in hours after moon's transit of 74th meridian.

Q Velocities are expressed in feet per second prototype.
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TABLE 28
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 42

SURFACE
TIME . SCH
IN 1IOURS SCH A SCH B sCil E B-MOD
gl "0'-5 ) -1.3 .2:4 2,3
. 1,0 =-1,1  -1.3 3,0 -3.%
2,0 "230 -1.4 3,8 '_‘-g
3.0 ‘2,2 -1.3 -4.0 -4.0
4,0 -2,2° .0.9 3,0 =2.8
$,0 ~1,2 -0.4 =0,4 0.5
6,0 -0,3 0.5 1.0 1.2 .
7.0 0.2 0.9 1.5 1.3
8.0 0,2 0.9 1.5 1.3
9.0 0.2 0.9 1.4 1.3
10.0 0.2 0.8 1.1 1.8
11,0 =0.4 0.3 0.2 6.3
BOTTOM .
TIME SCH
IN HOURS SCH A SCH B SCH E 8-MOD
g, 1.7 =1.,2 2,8 <=2.4
1,0 <-2,3 «1,7 3,2 ~-3.4
2,0 =2,9 ~1{,7 3.7 =3.9
3,0 =-3.1 ={,8 3,7 =4.0
4,0 =3,0 ~i,4 2,9 2.8
5.0 -2,5 -0,3 =-0,7 =0.,)
6,0 -1,6 9.1 1.2 1.2
7,0 ~1,0 n,7 1.7 1.7
8,0 ~0,4 1.2 1,7 1.9
9.0 0,2 1.3 1.5 1.9
10.0 0,2 1.1 1.5 1.9
11,0 0,6 0.8 0.5 0.3
SURFACE
MAXIMUM FLOOD  MAXIMUM £BB L
TIME  VELOCITY  TIME VELORITY EBR PRE-
SCH  HOURS DATA KOURS  DATA DOMINANCE
A 7.0 0.2 3,0 -2, 94,9
8 1.0 c.9 2,0 -1.4 64.7
E 7.0 1.5 3,0 -4.0 71,3
8M 7.0 133 2,0 .4,2. 70,8
. . BOTTOM = | »
maxiMuM FLOOD . MAXTMUM §BB o
TIME  VELOCEITY TIME VELOCITY EBB PRE»
SCH  HOURS DATX HOURS  DATA, DOMINANCE
A 9.0 0.2 3,0 «3.1 98,2
8 9,0 1.3 2,0 f17 60,4
‘BM 8,0 1.9 3,0 4,0 66.7

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 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

TIME
IN tIOURS SCH A SCH B SCH E  B-MOD

v
Q

eo ’1:6 'é-s 00'3 "9-7
£.0 -1,7 =i,3 0,3 <d.8
2,0 ~-1,8 ~i{,2 0.4 0.8 ,
3.0 ~1,9 ~i{,0 <~0.,6 <=0.8 S
4,0 <-1,9 =0,9 0,3 «0.1 P
!-0 '1:7 901 °-z gcg ; '-_
6.0 -1,6 1.0 0.3 p.4 . S
7.0 ~1,4 0.7 0.6 0.2 R
8,0 ~1,% 0.6 8.9 p.1 R
!.o '0,5 6.5 . 9.! - : -
18,0 ~-0.8 0.2 0.2 f.4 e
11.0 ’1.1 0.1 .005 0.1 ) T
. .V*
BOTTOM 3 o
TRE SCh S _~$
IN HOURS SCH A SCH B SCH E  B-MOD . .- -
. L » { r
0, -1,1  «i,8 0,4 1,2 DRI
1,0 <~1:1  <i.6 0.5 1.2 Cena ey
2.0 ~-1.3 ~4{.86 '=0.1 1.1 e
3.0 ~1,1 ~-i,6 0.4 =1,
4,0 -1,3 ~{,1 =0,3 ~0.,7
5,0 -1.1 p.1 0.4 0.3
6,0 -1.0 1.2 0.9 0.6
7.0 =0,6 0.9 0.6 0.6
8,0 =-0,4 5.5 0.8 0.4¢
'j.O '0!3 0.4 0'6 905_
16,0 ~0,1 0.2 8,3 9.2
11.0 '005 .Y -0.5 0,3

SURFACE

MAXiMUM FLOOD  MAXIMUM FBB .
TIME  VELOCEYY  TIME VELOEITY EBB 7RE-

SCH HOURS DATA WQORS  DATA DOMINANCE
A 9.0 «0.5 3,0 =1.9 100,58
B 6,0 120 0, 1.3 62,9
E 7.0 0.6 3.0 éo.e 54,2
BM s,.0 8.2 1,0 «0.8 72.3

MAXiMUM FLOND _ MAXIHUM FBB o
TIME  VELOCITY  TIME VELOCITY EBR PRE.

SCH HOURS DATA HOURS DATA DOMINANCE
A 10.0 «0.1 2.0 1.3 100,4d
] 6,0 1.2 0, 1.8 69,2
'3 8.0 0.8 1.0 Lo.s 37,4
M 5,0 056 0, iL,2 69.3

Note: Time is crpressed in hours after moon's transit of 74th meridian,
Velocities are expressed in feet per second prototype.
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TZBLE 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 0L
SURFACE
TIME s
IN 1lOURS SCH A SCH B8 Sl E 8-MOD
. 8, -2,0 -~1,6 1.4 1.4 .
1,0 =-1,2 -0,6 ~0,3 0.4 :
2.0 0.1 0,1 0.2 0.3
3.0 1_.7 2.6 1_.-3 %.‘
4,0 i,9 !.6 1-‘ 1-@
5.0 1.9 1.6 1.4 1.2
6.0 1.6 1.4 1.1 1.4 - )
7.0 1.0 0.9 0,6 0.8 ‘
8,0 0,4 0.t =0.5 0.4
9.0 =1.7 ~-1,6 =t.5 =4.4 - 4
10,0 -2,8 -2,3 2,5 -2.8° . o }
11,0 2,9 ~2,2 '204 »2,.4
BOTTOH i .
TIME SCH -
IN HOURS SCH A SCH B SCH E  B-MOD - . S
4
0. =0,5 «1,6 i,4 1,0
. 1,0 0.1 -0.7? 0.6 0.3 A
2,0 0.9 8.2 0.5 6.8 ST
3.0 13‘ !..2 1.3 1.9 S T
4.0 1,2 1.7 1.5 i.s ST
5.0 1.3 1.6 1,2 1.6 L
6,0 1.3 1.2 1.1 1.1 """"."""""
7,0 1.0 0.7 1,0 - 4,8 -
8.0 0.5 0.1 0.3 0.1 :
9,0 <-0,5 ~{,4 =1.3 0,8 R
48,0 ~1.,0 <~2,3 2,2 2,0 S
11.0 -1-1 .2'3 '2.3 -2.3 -.:‘
e oo eose
®
SURFACE - .
MAXEMUM FLOOD MAXIMUM EBB . v
TIME  VELOCIYY  TIME VELOGITY €88 PREe o
SCH HOURS DATA WOORS  DATA DOMINANCE e,
A 4,0 11,0 L2.9 59,6 RS
8 3.0 1,6 10,0 2.3 55,4 S
€ 4,0 . 1;4 f0.0 §2,5 63,1 P
aM 4.0 1:6 10,0 «2.5 58,3 -
ROTTOM ‘ e
MAXTMUM FLOOD  MAXIMUM 288 ) T
YIME  VELOCHYY  TIME VELOGITY EBH PRE= AR
SCH  wOURS DATA WOURS  DATA DGHINANCE S
A 3.0 1.4 $1,0 i1.1 31.9 R
8 4,0 1.7 10,0 82,3 57.8 °
e 4,0 1.5 11.0 2,3 57.9 RN
an 4.0 1.6 $1.0 -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. - R
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TJABLE 3l
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM o
WANDO RIVER MILE 03 ®
SURFACE ,
TIME SCH SRR
IN HOURS SCH A SCH B SCi E  B-MOD o
0. -2.0 ~i,9 «f,¢ 2.9 . o
{0 -0,8 0,9 0.5 0.8 -
2,0 0,9 0.4 0.6 6.6 L
;lo 237 2!3 2.2 !v’
4.0 2.7 2.3 i.5 1.6
5.0 .2'3 1-9 1.5 1.9
8,0 1.8 1.4 1.4 1.2 .
7.0 1.2 1.0 1,4 8.8
8,0 0.1 8.1 ~0.4 0.3
9.0 ’2.00 -‘l’ ey.,9 ?2.2 -
16,0 =3,4 3,2 3,2 3.9 ®
1100 '2.5 '301 "20, 3.1
BOTTOM
TIME SCH
IN HOURS SCHA SCHB SCHE  B-MOD ’ °
. ﬂ;- -2.1 -2,3 "2‘-9 -'_" .
1,0 1,1 -{,2 ~-1.i 0.8 .
2,0 1.0 0.4 0.5 0.6
5.0 2.6 2,4 2.0 - 1.7 .
4.0 2,6 2,3 1.9 1.6 S
8,0 2.5 2.1 1.8 1.6 e ieen
6.0 2.0 2,0 1.7 1.4 . ..®
7.0 1.5 i.6 1.4 0.8 "
8.0 0.8 0,1 =0.1 0.3 -
9.0 1,3 1,4 -i,2 =1.4 .
16,0 =-3,2 -3,1 =3.,4 3.1
14,0 3.2 -3,4 =3.2 =3.0 SR
SURFACE . -
maximum FLOOD MAXTHUM FBB ;
YIME  VELOCRTY YIME VELOEITY EBB PRE« S
SCH  HWOURS DATA WOURS .DAYA DOMINANCE R
A 3.0 2.7 10,0 3.4 49,9
] 3.0 2.3 -¢0,0 - 83,2 56.0 : R
E 3.0 2;:2 g0,0 <3.2 56,9 °
8" 3.0 1.7 ‘oco i .319 63.‘ -
BOTTOM
MAXIMUM FLOOD _ MAXIMUM B2 , ;
TIME  VELOCITY  YIME VELOEITY EBB PREw
SCH HOURS DATR HOORS  DATA DOMINANCE :
A 3.0 2.6 £0,0 3. 48,1
B 3.0 2.4 50,0 3.1 53,6 . e
€ 3.0 2.0 {0,0 83.4 56,3
K 3.0 1.7 $0.0 3.1 58,48

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

- aud gl Jank aeslh Suds Aad N

- SURFACE
TIME SCH
IN tiOURS SCH A SCH B SCH E B-MOD
- 6, -3.7 3,0 2,2 «i.a
l 1.0 =2,2 -1,2 i, 4 =1.0
3,0 0,7 0.1 9.3 0.4
3.0 3.1 2.3 1.4 2.1
. 4,0 3,1 2,3 1.) 2,3
- 8.0 2,3 2.4 1.6 1.9
» 6.0 2.1 1.6 i.s 1.6
: 7.0 1,8 1.3 1.1 1.4
T 0.0 007 901 0-3 9-9
o] 9,0 =-1.3 ~-i.7 .2,0 °1.7
18,0 3,7 -4,0 ed, g <3.9
11,0 -4,3 '4.0 -3.5 -3.3
BOTTOHM
TIME SCH -
i’ IN HOURS SCHA SCHB SCHE  B-MOD
0, -3.0 «2,3 2,2 2,3
- i,0 ~1,6 -i,3 ~i,1 =i.0
. 2,0 0.9 0,1 0.5 0.4
- 3.0 3.0 2,0 2.0 2.4
= 4,0 2,8 2,4 2,0 2.3
5,0 2,3 1.9 1.7 1.9
i 6.0 2,1 i.4 1,3 1.5
o 7.0 2,0 0.9 1.1 1.5
- 8.0 0,9 0.1 0,3 .0.4
" ¢.0 -1.2 ~1{,8 -t,7 1.4
T 18,0 -3,2 .=3,0 -2,3 4.0
. 14,0 -3.3 -3.4 2,3 -<3.¢
l SURFACE '
N MAXIMUM FLOOD . MAXIMUM E88 L
- TIME  VELOCITY VIME VELOCITY EB8 PRE-
. SCH  HOURS DATA WOURS  DATA  DOMINANCE
- A 3.0 301 11,0 4.3 55.0
- 8 3.0 2.3 10,0 4.0 60,2
) E 4,0 1.7 10,0 L41 64,9
aM 4.0 2.3 10.0 3.9 55,8
BOTTOM
- MAXiMUM FLOOD _ MAXINUM pBB .
. TIME  VELOCITY  TIME VELOG!TY EBA PRE=
. SCH  MOURS DATX WOURS  DATA DOMINANCE
- A 3.0 3,0 13,0 23,3 49,4
J 8 a,0 2.1 1,0 23 60,4
- & 3.0 2.0 £0.0 82.3 54,2
RS oM 4.0 233 £0,0 Be.0 56,9
S Note: Time is expressed in hours after moon's transit of 74th meridian,
: Velocitics are expressed in feet per second prototype,
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TABLE 33-
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY. TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, €, AND BM
WANDO RIVER MILE 07

SURFACE
TIME SCH
IN JOURS SCH A SCH B SCHE B-MOD

- 0, 1,9 0,9 et.4 -0.9
1,0 <«1.4 <«0,9 0,1 1.8
2,0 -0,1 8.4 0.1 6.1
3.0 1.4 1.2 1,2 1.3
4,0 1.4 1,3 1,2 1.8
s.0 1.1 1.2 1.2 1.7
6.0 1.0 1.0 1.0 1.8
7.0 1,0 i.0 0.7 1.4
6.0 6,7 0.9 0.4 0.7
9.0 .O-s 0.1 .oo! .4 .
1.0 =1,8 i,2 =t.,1 =1,6
14,0 =2,0 ~1,7 1,8 -i.8
. BOTTOM .
TIME SCH
IN HOURS SCH A SCHB SCH E .B-MOD
8, "1..9 'i.‘ -1,2 f!-!
i 1.0 <1.4 0,9 0,6 <i,0
‘ 2,0 ~0,5 B.t 0.3 0.
3.0 1,2 0,9 0.7 1.4
4.0 1,3 1,0 0.9 §.6
5,0 1,0 i.0 0.9 1.8
6,0 1.0 1.0 0.8 1.4
7.0 1,0 0.7 0,6 1.1
; 8.0 0.5 0.3 9.9 0.3
9.0 ~-0.5 0.4 =0.,3 1.8
16,0 ~1,8 ~-g,% =0.9 2.2
. 11,0 -2.14 ~i,2 =0,9 2,1
SURFACE
MuM FLOOD MAXTMUM B8 L
: Tlng‘x‘VELOC!TV TIME VELOCITY EBB PRE-
SCH  WOURS DATA HOORS  DATA DON!NA;CE
A S.O 1.‘ ‘1.0 .zuo 5611
B ‘.n 1-3 11.0 -1 7 . “0
E 3.0 1,2 14,0 gz.a 45-2
BM 4.0 1.8 £1.0. 1.8 2.
BOTTOM _
MAXiMUM FLOOD _ MAXIMUM EBB . .
" YIME  VELOCiTY TIME VELOelvY EBA PREe
SCH  WOURS DAYR WOORS  DA%A DOMINANCE
A 4,0 1.3 11,0 2.1 $9.9 .
8 4,0 1,0 0, o B1,4 48,5
E 4,0 0.9 0. 51.2 47,2
(1] 4,0 126 £0.0 2.2 57.6

Note: Time is expresscd in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.
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TABLE 4
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
WANDO RIVER MILE 09
SURFACE
TIME SCH
IN IOURS SCH A SCH B SCH E  B-MOD
gl -1;2 -2,3 «2,68 -?.3
1,0 =1,0 ~i,7 {,8 <“2.6
2,0 ~-9,% 0.1 2,3 ~-1.0
j.0 1.8 3.8 1.1 2.8
4.0 1.7 2.8 3.4 2.4
5.0 . 2.1 1.7 2.1 1.7
6,0 1.4 4.7 1.4 1.4
700 1:2 1.3 1.0 !-2
8.0 6,8 0.9 «0,6 .0.4
9.0 -0.5 0.4 «i,0 *1.4
10.0 -1.4 ~i,8 2,7 =3.2
14,0 =~1.4 =2.3 3,0 °=3.9
BOTTOM
TIME SCH
IN HOURS SCH A SCHB SCHE B-MOD
. 8. 1,3 1,8 2,9 3.2
i.,0 =~1.0 =~1,0 <-i.,9 1.7
2.0 ~0.5 0.4 0.5 0.8
3,0 1.4 3.9 2,9 2.4
4.0 1,8 3.0 2.4 1.7
5,0 2,‘ g.o ,go‘ !'a
6'0 109 !..6 1.1 q.’
7.0 1.4 i.6 0.8 0.8
8.0 0.7 0.8 0.3 0.4
9,0 <-0,4 0.1 -;.2 -;.:
10,0 =-1,2 «1,% -2, .2,
19:0 ~1.4 =1.8 =2.9 3.8
SURFACE )
MAX{MUM FLOOD  MAXIMUM €88 L
TIME VELOCETY  TIME VELOGITY EBR PRE~
SCH  WOURS DATXK HOURS  DATA DOMINANCE
A 5.0 2,1 f0.0 1,4 42,3
d B 300 3.8 ' 0. :§o: ;:o:
E ‘no 3.1 ’1.0 : . [
M 3,0 2.6 11,0 3.5 t_i:!.!  4
BOTTOM ]
MAXIMUM FLOOD _ MAXIMUM FB3 L S
TIME VELOCETY  PIME VELOCITY EB8 PREe
WOURS DATA KOURS  DATA DOMINANCE S
A 5,0 2.4 11,0 -t. 40,3
8 3,0 3,9 a, £1.,6 33.8 ]
€ 3.0 2.9 11,0 E2.9 51.:
aM 3.0 2.1 11,0 3.6 67.
Not‘c: Time is expressed in hours after moon's transit of 74th meridian. .
Velocities are expressed in fcet per second prototype. °
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TABLE 35

CHARLESTON HAR30R MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPCLIS WEEKLY RELEASE HYDROGRAPRS
SCHEDULES A, B, E, AND BM
WANDO RIVER MILE 13

MIDVEPTH

TIME SCH
INHMOURS SCHA SCHB SCHE B-MOD

.202 '2.3 "106 ‘1.6

0.
1.0 -2.2 2,5 “1.5 1.1
2+0 1.3 “0,4 =G.3 0.1
3.0 05 1.6 0.3 1.6
4.0 1.5 1,6 Led 1.6
5.0 1.3 1.0 1.1 1.4
6.0 140 0.9 J.9 1.0
7.0 9.9 0,9 8.7 0.9
8.0 0.7 6.7 0.7 0.6
9'0_ “n-4 0.1 0.1 0.1
10.0 =20 e2,0 =0.9 1.6
11.0 =2.0 2,3 1.6 «1,6
MIDDEPTH -~
- MAX]MUM FLOOD MAX1MUY EBB .
JIME  yELOCIyy  ¢IME yELOCI,vy EBB PRE.
o s RoURS ' DATAT ROURS  RATA'  DOMINANCE
- A 4.0 1,5 0, .2,2 65,0
- B 350 ) 1,0 2,5 80,6
‘.“ E 470 1,4 0, 01,8 58,3
P BM 330 1.6 0, . o),6 46,9
- A .
g . e L
- ey
- - - RO
-. 9 .
] SRR
- -\.l. 1}
: BNy
" T
' Note: Time is expressed 'n hours after moon's transit o 74th meridian. Dy -‘::*:\-‘.:-
. “ Velocities arc expressed in feet per second protc:,pe. STt
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TABLE 3%
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, £, AND BM -
ASHLEY RIVER MILEO1 .

SURFACE
TIME SCH
INHOURS SCHA SCHB SCHiE B-MOD
. 0 1.5 =-2,0 .8 1.7
1,0 =0,9 =0.6 0.9 8.7
2.0 '0 8 go’ 0.1 gos
5.0 0,6 i.9 1.7 1.9 S
&0 0,9 1,9 i.4 2.4 s
s,0 0,8 2,0 $.2 2.0 SR
9.0 1’5 1.5 .0 §-§ - R -
.0 0,1 0.6 0.3 8.7 o
e.,0 0,‘ "goa 0.4 '0.‘ - ’ d
9.0 -1.,4 '1.’ 2,0 '!.o‘ . |
10,0 ~1,4 2,0 2,4 =i.9 j !
14,0 ~-1.6 =2,3 2,2 -2.3 S
BOTTOM . »
TIME ' SCH . - 1
INHOURS SCHA SCHB SCME _B-MOD - . e .
0. -0,9 ~1.4 i.1 4.9 ST
i.o '0’3 -0,3 . <~0.4 .Boi mel
2,0 0,8 g-q 6.4 1.0 R
3.0 0’8 !o’ %c, ?ng -
6.0 1.3 4,6 1.5 3.
§,0 1,2 .5 1.5 1.6
6,0 1.3  {,6 1.2 1.4
’lo 0-08 00’ oa;' N gog
8,0 =-0,3 -0.1 0.4 8.1
900 '0,9 _.!.‘ '10‘ '1-0
10,0 1,4 =i,8 1,6 1.3
11,0 -1.5 2.4 i, ~1,9
SURFACE

MaxiMuMm FiLOOD MAXIMUM BBB
TIME VELOCiTV TINE VELOclYY EBD PRE~

SCH HOURS HOURS DOMINANCE

A' 06.0 1.’ ‘1 0 :1 6 67.2

8 8,0 2.0 {1.0 2.3 53,0

E 3.0 137 11,0 L2,2 62,3

am 4.0 2.1 11,0 §2.0 - %22
BOTTOM : :

MaXiMUM FLOOD _ MAXINWUM ¥BB
TINE  VELOCiTY  TIME VELOCITY €88 PRE-

HOUR DATK WOURS DATA  DOMINANCE
scﬁ 02 g 1:3 11.0 1.5 48,8
) 4,0 176 1,0 32,1 50,3
E 3,0 127 t0,0 1,6 49,8
M 4.0 221 £1,0 LL.9 39,3

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in fcet per second prototype. 5
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TABLE 37
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCHEDULES A, B, E, AND BM
ASHLEY RIVER MILE 03

SURFACE
TIME schi
IN MOURS SCH A SCHB SCHE B-MOD
o, 1,7 1,9 i, 4 1.6
i,0 <-1.0 =~i,0 =0.7 <0.%
2,0 0,1 0.4 0.4 0.2
- 5.0 0,7 0.8 0.9 0.9
- 4,0 1.0 0,8 0.6 0.9
s.0 0,7 0,6 0.7 0.7
. 6.0 0.1 0.4 0.4 0.3
7.0 0.1 0,3 0.3 .0.3
i: 8.0 0.1 0.i 6.1 0.3
0.6 1.2 =0,9 0,8 Ti.i
! 10.0 =-2.2 2,2 ~-1.3 -2.0
s 13,0 -2.2 <-2,3 ~i,5 "2.0
3
N . BOTTOM }
? TIME SCH
. IN HUURS SCH A SCH B SCH E B-MOD
3 ", 8. 0,1 ~-0.,7 -5.8 =0.8
- 1.0 0.1 =-0,5 <0.5 ~-0.9
4 2.0 0,4 9.3 0.4 98.%
3.0 1.2 1.3 1.2 1.3
4,0 0.8 1,0 i.2 i.3
5.0 039 1.4 10’- 1';
6.0 0:9 0.7 0.8 0-7
0 0.8 0.5 0.6 0.9
8,0 0,1 0,1 8.4 0.1
9,0 0,1 ~-0,.4 0.4 <~0.8
16.0 =-1,0 ~1,3 1,3 -1.2
14,0 ~0.6 ~1.0 «{,1 =0.8
SURFACE
MAXIMUM FLOOD _ MAXIMUM EBB o
TIME  VELOCiTY  TIME VELOElYY EBB PRE-
SCH  HOURS DATA WOURS  DATA DOMINANCE
A 6.0 1:0 £0,0 2.2 75.9
8 3.0 0.8 1,0 - E2.3 74.3
€ 3.0 0.9 11,0 t1.s 67.8
b BM 3.0 0.9 16,0 i2.0 76,4
8 BOTTOM
" MAXIHUM FLOOD _ MAXIMUM §B8 o
Y .. YIME  VELOCiTY  TIME VELOEZIYY EBR PREe
» SCH  WOURS DAYS HWOURS  DAYA DOMINANCE
B A 3,0 1.2 10,0 1.0 2%.3
- 8 3.0 1,3 10,0 :1.3 45,2
- € 3.0 1,2 10,0 £1.3 4.6
oo 8K 3.0 1.3 10,0 k1.2 30,8
Note: Time is expressed in hours after moon's transit of 74th merjdian,

Velocitics are expressed in feet per second prototype.
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TABLE 38

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM

ASHLEY RIVER MILE 05

SURFACE

v
.

TIME
IN tIOURS  SCH A

0

SCH

SCH B SCH E B-MOD

E
A

-2.5
-1.5

PO O® O R AN D
QOO0 0O00O0O000 O

[

AN DI IR D ¥ N

QO WrOoOOCDPNOrOW

2,4
"102
0.4
1.6
1,6
1.7
1.6
1.4
0.1
~1,8
-3,0
2.8

| Y )
s AN eI A)

U
NEUNO D
® @ ®» ® o ® o ¢ o ° o =
Wi O N =N 4+

TIME
IN HOURS SCH A

w
o)
=
=
w
0
B4
m
-]

8
S

0, -1,9
{,0 ~-1.0
2,0 0,1
3,0 2.3
€0 2,1
5,0 2_.2'
6.0 1.6
7.0 *,0
8.0 031
!.0 ’1..‘
1900 '2..5
14,0 2.4

- ' MAXTMUM FLO

o fIME  VELOCIT
S ’ SCH  HWOURS DATA

A 3.0 2.3

. 8 . 2.3

[ ] 3.0 2.3

[ 1] 3.0 2.4

'io’
. .2,.8
'.20’

oD
A
]

1,7 <i,8
~0,9 ‘602
0.4 1.1
2.3 2.4
2.2 2.
2.0 1.7
‘o‘ it,
t.0 0.9
C0.4 0.2
'in‘ ?1.‘
~3,0 '2.9
2.4 2.1

SURFACE

MAXTMUM FLOOD
- TIME  VELOCITY

MAXIMUM €88

TIME VELOGITY

. SCH HWOURS DATA HOURS  DAYA
A 3.0 2.1 10,0 £3.3
B 3,0 2.0 10,0 23,0
€ 5,0 1.7 10,0 «3.0
BM 3.0 2.2 10,0 3.1
BOTTOM

MAXIMUM EBB

IME VELOE!YY
OURS  DATA

{0,0 2,5
11,0 2,7
{0,0 £3.0
‘o-o 2.6

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

£B8 PRE<

DOMINANCE
62,17
60,1
60,9
53,3

£B8 PREa

DOMINANCE
54,4
83,1
53,4
43,9




_ . TABLE 39
o L CHARLESTON HARBOR MODEL
o BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND BM
ASHLEY RIVER MILE 07

SURFACE
TIME SCH
IN HOURS SCH A SCH B SC E  B-MOD
- 0, 2,2 1,6 =0,9 2.0
1,6 =~1,9 +=0,9 =0.9 1.8
2,0 0,1 8.4 8.4 =0.3
3,0 1,7 1,0 1.2 1.2
4,0 1.6 0.9 1.6 1.6
5.0 1,5 {.0 1.3 1.3
6.0 1,3 0,9 1,2 1.2 -
7.0 0.7 0,6 0.9 0.9
8.0 0,1 0.1 9.4 0.1
9.0 *1,9 {6 ={,1 =1,3.
16,0 =2,9 4,9 =~2,2 -2,7
14,0 2.4 1,7 =y,? «2.9
BOTTOM .
TIME i SCH

IN HOURS SCH A sCH B SCH E B-MOD

2. -2_:‘ -i.ﬁ -i.‘ ;g.i
. 1.0 1,7 “0,8 «0,9 -31,2
2.0 .1 0.4 0.1 =5.3
3.0 2,0 1,0 2.2 2.5
4,0 1.7 0.9 2.0 2.4
5.0 1.9 c.9? 1.8 1.4
!lo 1_'7 0.3 ic‘ 1-5
7.0 1,0 0.9 1.2 " 1,3
8,0 -0,3 0.4 0.1 0.3
9.0 -1,6 -1,0 0,9 ~=1.0
10.0 2.9 -2,3 2.1 =2.4
14,0 2.7 -2.1 vy, -2,3
SURFACE

MAXIMUM FLOOD  WAXIMUM EBB L
TIME  VELOCITY  FIME VELOGCITY EBR PRE-

SCH HOURS DATA HOURS DATA DOMINANCE
A 3.0 . 10,0 2,9 62,9
B 3,0 1:0 10,0 <1.9 64,5
E 4.0 . 1; 10,0 2.2 84,8
8M 4,0 1.6 t0,0 - 2.7 664,%
BOTTOM :

. MAXIMUM FLCOD  MAXIMUM ¥BB o
TIME  VELOCITY  TIME VELOC!TY EBR PREe

SCH  MOURS DATA MDURS  DATA DOMINANCE
A 3.0 2,0 10,0 <2.9 60,8

] 3,0 1,0 £0,0 2,3 66,4

E 3.0 2.2 10,0 T e2.1 46.9
8M 3.0 28 11,0 g2.3 50,8

“. Note: Time is expresscd in hours after moon's transit of 74th meridian,
(. Velocities are expresscd in feet per second prototype.
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= o © TABLE 40
T CHARLESTON HARBOR MODEL

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

. SCHEDULES A, B, E, AND BM
CLOUTER CREEK MILE 01

SURFACE
. TIME SCH
- : IN IOURS SCH A SCH B SCH E B-MOD

ok 0. :.0'9 1,1 -8 os -1 0

F 1.0 *0.7 “0,7 «d,9 -0,8

- 2.0 “0.3 0,2 0.1 =0.5

3.0 0‘5 005 avs 0.t

4.0 0.8 9,7 0,5 ;8

- 5.0 .0‘8 006 007 0.2

6.0 11 0,9 0,8 3.2

7.0 N.9 0,9 9,9 0,3

- 8.0 0.2 0,3 0.2 0.7

m 9.0 =16 1.2 1.0 0.y

. 10.0 =1.7 =1,6 1,1 1.3

o 11,0  =1.3 =1,3 =0,8 =0,8
[ BOTTOM

- TIME SCH

IN HOURS SCHA SCH B SCH E B-MOD

.. U- "'0-6 ‘0.3 °|1 ‘noa

1.0 “0.2 '0,3 0,1 0.1

2.0 0.5 =0, 0.4 0.5

3.0 0.7 0.5 0.2 0.3

4.0 0'6 005 807 002

5.0 06 0,6 0.7 9.7

6.0 . 1.0 1,0 1,1 0.8

7.0 0.8 1,2 1.1 0,8

8.0 0.3 G.9 0.4 “),5

9.0 =1.0 *i.1 =0.,5 -0,

10,0 =-1,3 1,1 <0,6 <0,9

11.0 0.7 -0,6 «0,3 ~0.5

SURFACE

HAXMUM FLNJD MAXIMUN E88B
1 IME vELOCI,y TIHE vELOC!,Y EBY PRE=

SCH  HHURS NDATA HOURS DATA DOMINANCE
A 6:0 1.1 103'} . '1,7 61.’

B 6:0 2.9 “1v,0 ) 60,2

€ 79 0.9 10,0 a1, 52,7
BM 470 0,8

10.‘ .tgs 65'1

MAXIMUM FLOOD  MAXIMUM €88
;IME (ELOCI,y IS yELOCl v EBB PRE

SCH  HCURS DATa HOURS  WHaATA DOMINANCE
A 60 1.0 10,4 1,3 45,8 y
8 7:0 1,2 9,0 1,1 44,1
E 653 1.1 10.0 '006 2‘0!
8M - 650 0,8 10,6 «,9 43,6

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




»

' TEL: 4,

' CHARLESTCN HAREOR MODEL

:;.: BUSHY PARK WATER SUPPLY TESTS

v CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS

SCHECULES A, B. C. AND D
COOPER RIVER MILE 30

SURFACE

TIME
IN tIOURS SCH A SChi 4 Saic scup

L
b

0. =2.5  -1,7 0.8 =-1.6
1,0 -2,6 -2,0 ei,0 <~i.%
2,0 2,3 ~1,9 0,9 ~-i.6
3.0 -1.4 0,6 «0,8 -0.7
4.0 0,3 0.2 9,14 0.4
S,0 0,1 6.7 0.4 t.5
6,0 0.3 0.6 1.4 1.0
7.0 0,4 0,4 i.¢ 0.9
8,0 0,2 0,3 i,2 6.6
9.0 0,1 0.1 1.0 0.3
10.0 -0,3 -p,3 0,1 =0.3
1‘.0 1.5 -1,0 “0,9 -0.9
BOTTOH
TIME
& IN HOURS SCHA SCHB SCHC SCHOD
t'; e, -2.1 '2.3 .,.0 -i.i
- 1,0 ~-2.3 -2,3 2,3 -2,3
L 2.0 2,4 2,3 «i,8 =2,{
- 3.0 -2,0 ~1.5 ~1.3 =1,0
- 4,0, =0.6 2,4 0.4 0.4
‘i s.0 0,1 3,4 0,4 8.8
, 6,0 0.1 1.3 0.6 8.7
. 7.0 0.1 1.3 6.8 8.8
T 8,0 0.3 6.8 0.9 0.6
9,0 0,1 0.6 0.9 0.3
10.0 -0,7 2,3 0.4 . A.1
14,0 -1.6 <-8,3 0,3 0.8
SHRFACE

MAX{HUM FLODD WAXTMUM EBB ]
TIME  VELOCI!TY TIME VELORITY EBR PREe

SCH  HOURS DATA HGURS  DAYA DOMINANCE
A 7.0 0.4 1,0 £2.6 92,0
] 5.0 0.7 1,0 s2.0 77,9
¢ 6,0 1:4 i,0 £1.,0 46,4
[ 6.0 1.0 0, i1.6 66,8
BOTTOM
MAXIMUM FLOAT  KAXIMUM FBB .
TIME VELOCETY *IME  LELOFITY EBR PREe
SCH HOURS DaY: HIURS IATA DOMINANCE
A 8,0 9.2 2.0 "2.4 94,9
] 6.0 133 1.9 2,3 64,1
c 9.0 3") 1.0 -‘:2.3 70.'
D 7.0 0.8 i.0 «2,3 72,6

Note: - Time is expresscd in hours sf er moon's transit of 74th meridian.
Velocitics arc expressed in fect per second prototype,

. - . . » - . e - - -
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TABLE 42
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

COOPER RIVER MILE 34

'ono>§

uno>§

e -"p‘_p'_p ‘.

. SURFACE
TIME .
INIHOURS SCHA SCHB SCHC SCMD
o, «0,5 ~i.3 <{,6 =i.3
i,0 -0.% -{,3 1.9 -1.,8
2.0 -‘0;5 "'i', ~i.J '1_'!
3,0 "0_.4 -009_ 'o.’ '!.g
4,0 0.1 0.4 ~0.9 8.1
s,0 0.1 i, 0.1 6.3
6,0 0.1 6,8 0.2 0.1
7.0 0.1 0.5 0.1 0.4
a,0 0.1 0,9 0,4 6.4
9,0 0.1 0.9 0.1 8.1
19.0 0’1 '001 0.1 gl‘
1100 '003 '00' 0.1 .aos
BOTTOM
TIME - -
INHOURS SCHA SCHB SCHC SCHD
91 "0.8 'g.s .6,9 ;-o:.i
1,0 "1;0 -$.0 -i.‘ ,1.0
2.0 . '0.-8 -0.8 el.0 .é
300 '0_.3 '005 -006 .o.o.
4,0 0,3 0.4 0. 0.%
8,0 0,31 0.8 0.3 0.
6,0 0.1 1.4 9.8 0.8
7.0 0,1 1.9 ' F
8.0 0,1 i,4 {.2 H
9,0 0.1 1.3 1.4 8
10,0 0.1 0,7 9. H
1.0 =-0.8 =-0.9% 0.4 H
SURFACE
MAXTMUM FLOOD MAX]MUM FBB
TIME  VELOC!TY  FIME VELOGITY
HOURS DATA WOURS DA!A4
4,0 0.1 0, ¢0.5
5.0 1 2,0 i1.3
6.0 . 0. 1,6
3.0 ° 1.0 '1 8
BOTTOM
MAXIMUM FLOOD MAXTMUM £68
TIME  VELOCHTY  PIME VELOZIPY
HOURS DATA uoons DATA
4,0 : 1,0 1,0
7.0 135 1.0 1.0
9.0 1,4 1,0 =1,1
y.0 0.9 1,0 =1.0

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, C, AND D

£8a PRE=

DOMINANCE
8¢, b
64,2
87.4
87.0

esn srb-

DomlNARCE
on_!;
34,2
39.4
46.1

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




TABLE 43
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS

Note:

Tire is expressed in hours after moon's transit of 74th meridian.

Velocitics are expressed in feet per second prototype,

SCHEDULES A, B. C. ANDD _ "'
COOPER RIVER MILE 38 o ,,.ﬂ
SURFACE e
TIME
IN HOURS SCH A SCH B SCit C SCit D .
0. =3.9 =3,3 2,8 3.4 .
1,0 <-4,6 <-4,0 3,7 4.0 ‘
2,0 =3.9 ~4,2 3,6 4.5 g
3.0 3,9 =3,? «3. 6 4,0
4,0 2.6 -U.S 0,6 'gog t.J‘
5,0 ~1,3 2.6 0.7 8.8 N
6,0 ~0.4 4,0 1.7 1.4 "
7.0 0,2 4,0 2.0 i.9 R
8,0 0,7 4.4 2.2 1.7 - S
9,0 0.3 3.9 2,2 1.3 N 3 q
16.0 -0,3 ?.5 1-‘ ‘g-__; . ~1
1{,0 =~2.,2 <~-0,6 ~0.3 =0.4 _ !
PR 94
BOTTOM BRI
TIME ” ° b
IN HOURS SCH A SCH B SCH C SCH D A “
0, -3.4 3,3 1,8 2,9 SRS
: 1,0 =-4,1 =3,9 <=2.4 3.9
2.0 <-4,3 =4,3 2.7 3.6 L
3.0 -4,5 3,5 =2.3 3.3 OO
4,0 '2:5 '°l7 Q-‘ .017 R
5,0 1,1 2,0 1.3 0.8 -
6,0 ~0,4 2.5 2.4 .9 - -
7.0 0,2 2.9 2.9 1.8
8.0 0,4 2.5 3.2 2.0
9.0 0,3 2,3 3.0 1.3
10,0 ~1,3 0.8 1.9 i.2
11,0 <=2.3. ~i,1 <=0.3 0.5
.9
SURFACE* S
MAXiMUM FLOOD MAXINUM FBE .
TIME  VELOCITY  YIME VELOGIYY EBR PRE- AR
SCH  HOURS DATA WOURS  DATA DOMINANCE R
A 8,0 0.7 1,0 ~4,6 95.3 oL
8 8.0 41 2,0 54,2 4,4 :
¢ 8,0 2.2 2,0 3.8 60,4 . ®
D 8.0 1.7 2,0 4.5 74.% .
BOTTOM v el
MAXiMUM FLOOD _ MAXIMUM kBB ] LT
TIME  VELOCiTY  TIME VELORITY EBR PRE~ A
SCH  MHOURS DATA WOURS  DATA DOMINANCE S
A 8.0 0.4 3.0 #4,5 94,7 - @
B 7.0 229 2,0 -4,3 57.9 T
¢ 8,0 2;0 2,0 £3.5 64,0
D 8.0 3.2 2,0 £2.7 40,6
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CHARLESTON HARBOR MODEL
- . : BUSHY PARK WATER SUPPLY TESTS
o : CURRENT VELOCITIES FOR PINGPOLIS WEEKLY REL EASE HYDROGRAPHS
2 _ , SCHEDULES A, B, C. AND D oo
‘ - COOPER RIVER MILE 42 e
' SURFACE
TIME RO R
- IN IIOURS  SCt A SCH B SCiC  scu b
"::' ﬁo ’0-5 -1.3 'its .{ n; . -:‘4:-_'_ -:‘
o 1.0 -1,1 13 =2,4 2,0 ' D
2,0 -2,0 .14 2.8 ~2,3 . P
. 3.0 2.2 -1.3 *2,7 «2.8 .
- 4,0 =2,2 0.9 =2.,2 ~1.,9
8,0 -1,2 g4 ~i.0 ~0.3
- 6,0 ~0.3 0.5 0.9 4.7
- 7.0 0,2 0.9 1.4 1.3
- 8,0 0.2 0.9 1,2 8.9
e 9.0 0,2 0.9 €3 1.1 - -
- 18.0 0.2 0.8 0,7 4.8 ®
m 11.0 ~0.4 0.3 6.2 0.3
. BOTTOM
‘ TIME A : C
y IN HOURS SCHA SCHB SCHC SCH D . i’ g °
0. -7 B2 e 1.8 ’
.0 ~2,3  -1,7 .21 4,7
: . 2.0 =2,9 ~4.,7 "a2,2 -2,9
3.0 -3.4 -1,8 2,2 a2,q
6.0 <3,0 -i, 4 1,9 1.3
5.0 =2,5 <0,3 .0,8 8.1
4,0 =1.6 0.4 0,5 0.6
7,0  =-1,0 8.7 {.0 1.2
. 8,0 -0,4 1,2 {.0 1.3
9.0 0,2 1.3 1.0 1.3
10,0 0.2 1.4 i.0 1.1
11,0  =0.6 2.8 1.0 6.4
SURFACE ' -
MaxiMuM Fi00D MAXIMUM EB88 o '
TIME  VELOCITY  Time VELORIYY €88 PAKa
SCH  HOURS DATA MGORS  DAtA DOMINANCE
A 7.0 0.2 -~ 3,0 i2,2 94,8
8 7.0 0.9 2,0 ~1.4° 63,7
¢ 9.0 1,3 . 3,0 «2,7 68,2 °
D 7.0 1.3 3.0 2,6 87.% : -
BOTTOM : e
MAXIMUM FLODD  MAXINUM EBB L. RO
TIME  VELOC!TY  TINE VELOGITY FEBA AREw o
SCH  HOURS DATA WOURS  DA®A COMINANCE el
A 9.0 0.2 3,0 3.1 98.12 R
8 9,0 123 2,0 01,7 66,4 °
c 7.0 1,0 2,0 =2,2 69,4 ) -
X D 8,0 1.3 3.0 v2.1 57.4 : '
"n
.:‘ . »
- Note: Timc is expressed in honrs after moon's transit of 74th meridian,

- a
.

Velocities are expressed in feet per second prototype,.

.
]




TABLE 45
CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
. SCHEDULES A, B, C, AND D
2 _ COOPER RIVER MILE 44

'
.
-
-

dote: Time is cxpresscd in hours after mnon's transit of 74th meridian,

SURFACE

Velocitices are expressed in feet per second prototype.

N

ST T
VWL RS

P S - DTS T P TR, Lo
Mt atat e ",L"_n‘ PRIV IR IS W R I R I

- TIME
X IN MOURS SCH A SCHB SCI C ScubD
- . 8. 1,6  =i,3  ~0.9 <-1.3 S
e 1,0 1,7 4,3 ei,6 =1.6 °
' 2,0 ~1.8 -4,2 «1,8 =1.68
3.0 ~1,9 1,0 -1.4 ~1.4
4,0 -1,9 -5.9 =1,1 ~i.¢
5,0 ~1,7 0.4 8.4 0.1
‘lo "1:6 1n° !n! 9'7
7.0 ~1,4 0.7 .3 0.9
8.0 -1.1 0.6 {.+ 0.8 -
9.0 ~0.5 0.5 0.9 0.4 °
10,0 ~0.8 0.2 0,9 0.3
11,0 =-1.1 0.1 0.3 0.1
BOTTOH
TIME - . .
"N HOURS SCH A SCHB SCHC SCHD °
0, -1.1 1,8 1,6 1.0
{,0 =~1,1 «f{,8 2,0 =1.1 -
2,0 =-1,7 ~i,6 1,8 =0.9
3,0 =-1.1 -1.,6 =1,9 =0.9
4,0 -1.,3 ~g,1 1.8 0.4
$.0 ~1,1 0.4 0.4 0.1 e e
6,6 -1.0 1.2 1.4 1.2 .. e
7.0 0,6 0.9 1.3 1.2 -
8,0 0.4 0.9 1.3 8.9 e
9,0 =0,3 0.4 1.0 b.8 o
16,0 0.1 0.2 0.9 B.4 o,
14.0 =0.5 8.4 0.4 =0.4
- .
SURFACE s
MAXTMUM FLOSD  MAXIMUM FBB )
TIME  VELOCITY  TIME VELOC!TY EBB PRE-
SCH  HOURS CATA WOURS  DA¥A DOMINARCE
A 9.0 ~0.5 3,0 1.9 100.8
B 6.0 1.0 0. 21.3 62.9
c 7.0 1.3 2,0 1.8 55,2 [
D 7.0 0.9 2,0 E1.6 68,2 T
BOTTOM T
MAX{MUM FIO9D  MAXIWMUM EBR o .
TIME  VELOCITY  PIME VELCRIYY EBB PRE~ S
SCH WOURS DATA WOURS DAYA DOMINANCE o
A 10,0 -0.1 2,0 -1.3 100,80 °
8 6.0 1.2 0, -1.8 69,2 -
c 6.0 1.4 1,0 i2,0 60,4 -
D 6.0 1.2 i.0 -1.1 53.9 g
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TABLE 46
- CHARLESTON HARBOR MODEL
- BUSHY PARK WATER SUPPLY TESTS
. CURRENT VELOCITIES FOR PINGPOLIS WEEKLY RELEASE HYDROGRAPHS

SCHEDULES A, B, C. AND D
WANDO RIVER MILE 3

SURFACE

TIME
IN fOURS SCH A SCHB sSCHC sciD

0, =2,0 1.9 .i,§ <2.3
{,0 =-0.8 <-0,9 5,7 1.0
2.0 0,9 0.4 0.4 0.1
3.0 2,7 2.3 2,8 1.4
4,0 2.7 2.3 2,0 1.9
3,0 2,3 1.9 $.6 1.4
6.0 1.8 1.4 1.5 1.9
7.0 1,2 i.0 1.2 1.9 - i
8,0 n.1 0.1 0.4 0.4 P
°,0 '2’0 "1-’ «2,0 '3-?
14.0 3.4 -3,2 3.1 -3.,2
11,0 <~2.5 3,1 «2,4 «3.0
BOTTOM . e e

TIME : ®
IN HOURS SCHA SCHB SCHC SCHD R

. 0. «2.1 -2,3 -4.8 1,4
1,0 ~t.1 <{,2 ~1,t 0.8
2,0 1,0 0,1 a.,1 0.4
3,0 2,8 2,4 2.4 1,7
4,0 2,6 2,3 2.3 1.7
5,0 2,5 2,1 2,0 1.0
8.0 2.0 2,0 1.8 1.6
7,0 1.5 (.4 1.4 0.9
8,0 0.9 0.4 6.1 0.1
9.0 ~i.3 1,4 1,4 0,8

1@00 '332 .SQg 'Soi -2.3
14,0 =3.2° +3,1 2,4 2,4
SURFACE ‘ STt

MAXiMUM FLOOD  MAXIMUM £BB ] 4 B
TIME  VEL3CITY  ?IME VELOZI?Y E88 PREs DA

SCH  HOURS DATA MOURS  DAYA DUMi~ABCE

A 3,0 2.7 10,0 3,4 49,9 . I
8 3.0 2.3 f0,0 3.2 56.0 o

¢ 3.0 2.0 {o0,0 £3.1 55.¢ - oo
] 4,0 1.9 9.0 £3.2 64,3

BOTTOM

MAXIMUM FLOOD MAXIMUM BBS .
TIME  VELOCITY  TIME VELOGITY £B8R PREe

SCH HOURS DATA HOURS DATA NCMINARCE
A 3,0 2.6 10,0 €3,2 48.12
] 3.0 2,4 16,0 3.1 3.6
¢ 4,0 2.3 £0,0 83.1 51,4
D 3.0 1.’ 11.0 '20‘ "0‘

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



TABLE 47

CHARLESTON HARBOR MODLL
BUSHY PARK WATLR SUPPLY TESTS

- . EFFECTS OF WEEKLY [IYDROGRAPHS
& . ON SALINITIES IN PARTS PER THOUSAND
o HIGH-WATER SLACK
. MILE SCH A SCil B _SCH C SCH SCH E SCil BM T
- STATION SUR _BOT  SUR__BOT  SUR BOT  SUR BOT  SUR BOT  SUR SOt o
a5 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 o o—.i.
5 16.5 19.6 25.7 26.9 26.7 27.1 26.1 26.9 25.7 26.& 25.4 26.5 N}
_ 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 -
2 9 12.8 14.3 23.3 24.2 24.6 24.6 23.9 24.4 231 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 -
9. WANDO RIVER A
- 1 14.4 18.8 25.6 26.4 24.3 25.5 24.1 26.3 24.5 24.9 22.7 25.%
-, 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 23.6 238 24.1 23.6 23.8 22.0 22.2 21.5 21.7
p 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 1.2 21.2
X 11 9.1 9.2 22.3 22.3 22,2 221 2.5 22.2 21.0 21.0 20.9 20.9
. 13 8.9 8.9 21.0 21.0 1.4 21.4 21.5 21.4 20.2 20.2 19.0 9.0
- 15 8.7 8.7 20.9 2l.1 20.5 20.5 20.6 20.6 15.8 15.7 18.7 18.7
’ CLOUTER CREEK
o 1 6.5 8.5 22.8 22.9 23.8 23.9 22,0 23.0 20.7 20.7 19.3 21.5

BACK RIVER RESERVOIR

0.1 0.0 0.0 0.0 . . .
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

<
=
<
je)
o
jol
o
o
<
o’

—
o
o O
(o]
[
<
o

EAST BRANCH COOPLER RIVER

S . . . 0 0.0 0.0 0.0 0.0 0.0 0.
Y 2 0.0 0.0 0.6 0.0 v.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0

()
<
2
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TABLE 43

CHARLESTON HARBOR MODLL
BUSHY P'ARK WATER SUPPLY TESTS
EFFFCTS OF WELKLY HYDROGRAPIS
O ON SALINITIES IN PARTS PER THOUSAND ey
LOW-WATLR SLACK el

S OMILE SCH A SCl B scH v SCif b SCHE SCH_ BN }
.~ STATION SUGR  BOT SUR_ boT  sUK “wdi™ SullTBOT SUR TTBOTT SUR Toi oo
.‘\ ——— o —— e e PR S - - . j
- ASHLEY RIVER e
~ - . N o
i: 1 12.9 20.1  25.2 206.4 25,7 6.8 CH.u 26,0 24.2 26.5 24.4 25.¢ e
B 3 11.3 17.7 23,9 21,9 24,6 25,5 20.1 25.2 3.8 24.7  22.9 3.9 S
[ - 5 12.3 13,1 22,7 23,2 5.9 2004 2503 23.C 22,3 230 2.1 22.0 R
3 7 11.5 117 21,9 221 2504 2505 2.6 22000 2105 2160 20.% 200 Lo
9 11.3 113 211 2h.4 0 2208 22090 208 21.9 0 2007 21,00 19.2 19.%§ o
11 10.0 10.5  19.6 19.: 2.0 2201 20.¢0 20,08 1905 19,5 18,1 182 PR R
13 8.4 9.2 16.8 IT.7 0.2 0.3 18,8 19.2  14.2 16.8 14.8 15.0 . ) .
WANDO RIVER AL
1 10.0 16.0 22,6 23.7 207 i1 2206 231 2103 221 29.9 930 ’

3 9.7 10.3 22,7 2.7 228 2301 2160l JELAO01. 2y 210

5 9.2 9.3 223 22,0 22,6 2%, 2.4 2r LTS T RS O P B S B ) .
7 9.0 9.0 22,1 2.2 218 2.3 2200 2200 00T 210 21 - :

9 8.8 8.9 21.4 213  2p.2 2.t 2y o Vo205 200 20

11 8.6 8.7 20.4 0.6 2000 ). l(.e 2004 1ab 300 dull qo.s

13 8.2 8.4 19.1 19.5 18.8 1u.i 100 10,6 19,0 19.7 202 900

15 7.7 2.8 1709 1708 180 17,9 1T.8 178 1701 iT.n 1s.T LS.

CLOUTER CREDLK

BACK RIVER RiGEEVOLR

L0 0.0 g, 0 bon ¢L0 A o0 LS| a0
0.0 0.0 0.0 UL gL g, O v Y (A

oo
oo
>
=

t

SAST OBRANCH Coob i RIVER

o
<
>
=

. 0.0 0.0 0N 0.0
.0 a0 0.4 0.0 .
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In eccordance vith ER T0-2-3, paregreph 6c(1)(d),
dated 15 Fedruary 1973, & facsimile catalog caxd
in Library of Congress format is reproduced delow.

Benson, Howard A

Cooper River rediversion project, Bushy Park water
supply tests; hydraulic model investigation, by Howard A.
Benson pand] William H. Bobb. Vicksburg, U. S. Army
Engineer Waterways Experiment Station, 1976,

1 v. (various pagings) 1llus. 27 cm. (U. S. Water-
ways Experiment Station. Miscellaneous paper H-76-5)

Prepared for U, S. Army Engineer District, Charleston,
Charleston, South Carolina.

1. Bushy Park Area, S. C.

2. Charleston Harbor, S. C.

3. Cooper River.

quality.
author. II, U.
(Series: U. S.
Miss.

6. Salt water intrusion,
9. Water supply.

4, Hydraulic models.

S.

7. Santee River,
I. Bobb, William H., joint
Army Engineer District, Charleston.

5. River diversion.
8. Water

Waterways Experiment S ation, Vicksburg,

Miscellaneous paper H-76-5)
TA7.W34m no.H-76-5
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