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SADEN-GK (4 Aug 76) 1st 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 1" December 1976

TO: District Engineer, Charleston ATTN: SACEN-GF

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

* FOR THE DIVISION ENGINEER:

L IUAU

3 Inc] WILLIAM N. McCORMICK, JR.
*wdl11cys ea Chief, Engineering Division

* Copy furnished:
* HQDA (DAEN-CWE-B)
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DEPARTMENT OF THE ARMY
,- CHARLESTON DISTRICT, CORPS OF ENGINEERS

P0 BOX 919
CHARLESTON, S.C. 291102 -

S-. , *.. , ..

SACEN-GF 4 August 1976
-. .% S%-%

SUBJECT: Cooper River Rediversion Project, Lake Moultrie and Santee • "" ""
River, South Carolina, Appendix A to Supplement No. 2 to 0
General Design Memorandum- Bushy Park Water Supply Tests

Division Engineer, South Atlantic
ATTN: SADPD-P

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- AL
closed Appendix A.

(b) Revised Table of Contents page.

3 Incl. HARRY S. WILSON, JR.

as 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 cfs and six days of 3860 cfs.

The results of the six tests indicated that, due to rediversion, tide levels
in the upper Cooper River, Back River Reservoir, and the East Branch of the
Cooper River were lowered by amounts between about 0.3 ft and 2.0 ft. Tides
at stations in lower Cooper River (below mile 20), the Wando River, and the
Ashley River were relatively unchanged. Surface and bottom ebb predominance
was decreased drastically in the upper reaches of Cooper River, and was more
nearly balanced 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 deqree of salinity stratification was significantly
reduced throughout the system for rediversion conditions.

. W a 0 9 a 0 0 0 0 0 0 . . ...



PR. . . .

This report presents the results of a model study requested by the

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

performed during the period November 1973 to August 1974 in the existing

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

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

direction of Mr. 11. B. Simmons, Chief, 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 Engineer; and Mr. H. R. Smith, Senior Technician. ."

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

Cartwright, 1). 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 ..

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)

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 .0
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 11 M/KJ
wd 10 cys ea Chief, Engineering Division

Copy Furnished:
District Engineer, Charleston 3

ATTN: SANGE

W W 4P a 1P W a _ 0 0 0 0 0 0 0 0 0
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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

*DA, Office of the Chief of Engineers, Washington, D.C. 20314 21 June 1976

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

1. The subject Supplement is approved, subject to the comments of the
Division Engineer in the 1st 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 S
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. 5

4
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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, -

South Carolina, Supplement No. 2 to General Design Memorandum 0
Requirements for Protection of Bushy Park Reservoir

5. The subject report indicates that at those times when salt water
intrusion threatens to affect the water quality at Bushy Park Reservoir,
that the "Manual of Operation" for the Cooper River Rediversion Project - " t

prescribes procedures for permitting discharges from the Pinopolis Plant
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."

FOR THE CHIEF OF ENGINEERS: S

1 Incl O WI LIS
wd all incl Chief, Engineering Division
Added 1 incl Directorate of Civil Works

3. as
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SADEN-GK (6 Feb 76) 3rd 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, 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 add'tional guidance is offered:

a. Reference paragraph 2 of 2nd Indorsement: A mathematical
model is warranted only if there is not sufficient information from
physical model studies to provide the necessary operating guidelines.
Information provided by the District (John Golden) indicates that a
vigorous analysis of the physical model study results may provide the
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-Neember 1976.

FOR THE DIVISION ENGINEER:

-7t9

I Ind / ILLIAM N. McCORMICK, JR.
nc-/Y' Chief, Engineering Division

6
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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

TO: Division Engineer, South Atlantic, ATTN: SADEN-GK 0

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

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-

* ions given in the EPA report although the mileages are different.

4. First Indorsement, Paragraph c 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

WES report on the model study has been distributed as an appendix to subject

report.

9. Second Indorsement, Paragraph 3, and Third Indorsement, Paragraph lb It

appears that the mortality rate of anadromous ftis (blueback Herring) would _ _

*be very high through slotted bulkheads. SASEN will conduct detailed design

studies of the emergency release facilities to determine the 
most feasible

*' type of gate. The impact on migratory fish will be considered in the gate

feasibility study. Completion date is about July 1978, results will be in-

cluded in Cooling Water Facilities DM.

7
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SACEN-G (6 Feb 76) 4th Ind I 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
I wd Chief, Engineering Division 0
Added 2 Incl
2. Revised Pages (17 cys)
3. 4th Ind (17 cys)

-... i .'-./.
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DEPARTMENT OF THE ARMY
, ICHARLESTON DISTRICT, COPS OF ENGINEERS

P 0 BOX 919
CHARLESTON, S.C. 294102

SANGE 6 February 1976

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

Division Engineer, South Atlantic S
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. S

.. :t ATIOA_
-+ ..7,-7%
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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 S
Reservoir

4. Results of the 1974 Cooper 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.

2 Incl HARRY S. WILSON, JR.
1. Supplement (23 cys) Colonel, Corps of Engineers
2. Table A District Engineer 9

'---" -''-,i
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Table A

COOPER RIVER REDIVERSION PROJECT
UP-DATED PROJECT ECONOMICS

3 FEBRUARY 1976
S(OCTOBER 1975 PRICE LEVEL) __.".__"

NOTE: This table reflects (
economic effect of changed
values in the SCPSA agree-
mrent presently under review.

Annual Benefits: (26 November 1975 DTO)

Reduction in Harbor Maintenance $6,242,000

Benefits to Commercial Shipping 158,000

Reduction in Maintenance Cost
of Navy Facilities 78,000

Net Fish and Wildlife Effects 266,000

Redevelopment Benefits 240,000

Total Annual Benefits $6,984,000 .

Annual Charges:

0 & M Costs:

Project $ 641,600

Monitoring System 26,000

Project Cost Interest and
Amortization @ 3 % for 50 yrs.
with Interest During Construction 3,922,326

Power Deficit:

84,000 kw @ $13.65/kw -1,146,600

110,000,000 kwh @ 12.35 mills/kwh 1,358,500

'Future Unit 143,200

Monitoring System 5,000

Emergency Flow structure @ Pinopolis Dam 8,000

Total Annual Cost 4,957,000
(with interest during construction)

Benefit - Cost Ratio:

Benefits (Annual) = $6,984,000 Use 1.4
-1.41 ___Costs (Annual) $4,957,000

Inc) 2
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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
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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
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.

4. 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 i.

.. .
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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 Pinopolis 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 .

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.

The items indicated by requests in subparagraphs a and c are discussed

in detail in the following paragraphs 8 and 9.

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.

2
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Spring tides were considered in the model tests for the project and

their effect is reflected in the results shown in the following
Table 1. The model was not sophisticated enough to produce actual
oceanic tide variations. Rather, in order to consider the most adverse
potential condition, all tests were conducted with a continuous repro- q
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
are currently underway at the Coastal Engineering Research Center.
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
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

telemetry system would include an alarm signal to alert the dam opera-

tor at the Pinopolis Powerhouse to take appropriate action as indicated
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
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

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

3
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would be establishedbelow 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
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.

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

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
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 I

Stable Locations of 100 ppm Total Salt, River Mile

Daily Low Water Slack High Water Slack
Test Average Surface Bottom Surface Bottom

Schedule FW, cfs RM RN RM RN
.... -', - .- --------

A 15,600 18.0 21.0 23.0 25.0 .

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

44
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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
unit has not been installed and the project agreement with SCPSA will
preclude any future hydro unit installation in the "empty stall".

The navigation lock or an additional outlet structure were ruled out
as solutions to the above stated problem. It was determined that
only 1,100 cfs of controlled flow could be passed through the lock
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
control 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 would 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
this item is not listed because of its insignificance, particularily
in relation to the accuracy of the estimate.

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
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
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.

5 ,
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EST IMATES

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.

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
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
actions indicated by the requests of local officials described in sub-
paragraphs 6a and 6b, above as project requirements. The corrective
action involving the emergency flow facility at Pinopolis Hydro Plant
as described herein is proposed as a project requirement.

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

6 _
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Table 2

""COOPER RIVER REDIVERSION PROJECT

HYDRO PLAN

COOPER RIVER SALINITY CONTROL .

DETAILED COST ESTIMATE
(October 1975 price levels)

Cost Unit Total ..

Account Feature Unit Quantity Cost Cost

20. PERMANENT OPERATING EQUIPMENT

.1 Monitoring system
Equipment
Monitor Ea. 4 $15,000 $60,000
Telemeter system Ea. 2 12,000 24,000
Monitor shelter Ea. 4 3,000 12,000

Land lease LS Job 5,000
Subtotal direct costs $101,000

Contingencies, 25% 25,000

Total Cost $126,000

i .2 Emergency flow facility
Emergency gate Ea. 1 $96,000 $ 96,000
Concrete slab LS Job 24,000
Rehabilitate existing gantry crane LS Job 40,000

Subtotal direct cost $160,000

Contingencies, 25% 40,000

Total cost $200,000

.3 Miscellaneous (from Table 4 GDM
Suppl No. 1, Oct. '73) LS Job $3,0-

Subtotal $139,o0o

Contingencies, 15% 20,000 . .

Total cost $159,000

Account 20. total $485,000

Monitoring system operation LS Job $ 6,000
(52 man-days for GS-9 per year)

Monitoring system maintenance LS Job 20,000

Total annual O&M cost $ 26,000
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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 $6,242,000

Benefits to Commercial Shipping 158,0OO

Reduction in Maintenance Cost
of Navy Facilities 78,OOO

Net Fish and Wildlife Effects 266,000

Redevelopment Benefits 240,000 .

Total Annual Benefits $6,984,000

Annual Charges:

0 & M Costs: .

Project $ 641,600

Monitoring System 26,000

imp-
Project Cost Interest and
Amortization @ 34% for 50 yrs.
with Interest During Construction 3,922,326

Power Deficit:

84,000 kw @ $13.65/kw 
-1,146,600 •

110,000,000 kwh @ 12.35 mills/kwh 1,358,500

Future Unit 143,200 - "-'-"

Monitoring System 5,000

Emergency Flow structure @ Pinopolis Dam 800 "

Total Annual Cost 4,957,000
(with interest during construction)

Benefit-Cost Ratio:

Benefits (Annual.) $6,984 000 1.41 Use 1.4
Costs Annual) $4,957,000
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K'CONVERSION FACTORS, U. s. CUSTrOMARY TO METRIC (SI)
UN ITS O1F MEASUREMENT

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

to metric (SI) units as follows:

Multiply By To Obtain

inches 2.54 centimetres

feet, 0.3048 metres

*miles (U. S. statute) 1.609344 kilometres

square feet 0.092903 square metres

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

*cubic yards 0.764555 cubic metres

*feet per second 0.3048 metres per second

cubic feet per second 0.02831685 cubic metres per second

3
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COOPER RIVER REI)IVERSION PROJECT
BUSHY PARK WATER SUPPLY TESTS

Hydraulic Model Investigation -0 -

PART I: INTRODUCTION

The Prototype -

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

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

Carolina-South Carolina state line, and is formed by the junction of the S
Ashley, Wando, and Cooper Rivers as shown in Figure 1. Prior to 1940,

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

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

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

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- 0

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

S- 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.

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

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

possible through Pinopolis was considered desirable to minimize change to

the Cooper River and harbor environment and to accommodate downstream

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

Generating Plant just below Pinopolis. The existing Cooper River Federal

navigation channel and the portion maintained by the Navy have project

depths of -35 ft mlw*.

Purpose of Model Study -

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

tidal heights, current velocities, and salinities of various weekly

hydrographs at Pinopolis which could result from the proposed rediversion O

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.

•"---i 2-i
-

• 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: Till MODEL

Description

3. The Charleston Harbor model reproduced the entire tidal portions

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

Ocean within the limits shown in Plate 1. The Ashley and Wando Rivers 0

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

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

form to the general alignment of the Cooper River.

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

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

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

1:10; time, 1:200; discharge, 1:2,000,000; and volume, 1:400,000,000. The

salinity scale ratio was 1:1, and the model ocean supply was maintained , S

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

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

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

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

shelter to protect it from the weather and to permit uninterrupted

operation.

Model Appurtenances - -0

5. The model was equipped with the necessary appurtenances to

reproduce and measure all pertinent phenomena such as tidal elevations,

saltwater concentrations, current velocities, freshwater inflows, and 0

dye concentrations. Apparatus used in connection with the reproduction

and measurement of these phenomena included an automatic tide generator

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

titration equipment, current velocity meters, freshwater inflow measuring -

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

tration determinations.

7
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Tide generator and recorder

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

by means of a tide generator, located in the model ocean, which main-

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

7. Automatic water surface transmitters were installed at the

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

tidal elevations throughout the model. Portable point gages were used S

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 especially built and calibrated

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

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

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

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

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

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 salinity was

maintained in the ocean supply sump. The titration equipment consisted

of a graduated burette for measuring the volume of silver nitrate

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

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

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

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

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

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

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

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

+0.1 ppt.

Current velocity meters

10. Current velocity measurements 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 approximately 0.04 ft

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

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

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

ensure accurate operation and were capable of measuring actual velocities

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

Freshwater inflow measuring devices

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

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

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

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

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

Skimming weir

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

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

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

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

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

a Van Leer weir.

Limitations of the accuracy of model measurements

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

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

___7
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watcr-level transmitters, also graduated to 0.1 ft prototype. The limita-

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

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

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

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

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

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

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

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

frame; therefore, bottom velocity measurements in the model were

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

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

velocity measurements. The model velocities were determined by counting

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

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

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

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

physical model constructed to a 1:2000-horizontal scale, the critical --
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
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PART III: TESTS AND RESULTS

14. Tests were conducted for six freshwater flow conditions at

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

Freshwater inflows for the Ashley and Wando Rivers remained constant for

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

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

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

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

30,000 ppm.

15. For all tests, a combined withdrawal of 1150 cfs was pumped 9

from Bushy Park Reservoir to simulate water usage by Charleston and

industries located in the Industrial Park. Of the total withdrawal,

200 cfs was for the Charleston Public Works and was returned to the

estuary at the City of Charleston at approximately the mouth of the 0

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

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

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

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

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

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

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

until stable salinity conditions were obtained before any reported data

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

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

until the model consistently reproduced the hydraulic and salinity

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

proposed weekly hydrograph was then started and continued throughout the

remainder of the test.

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

Pinopolis releases dictated by the six weekly hydrographs that were

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

River average daily inflow which averaged 15,600 cfs for the week -
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(Schedule A) was reproduced. The model hydrograph is shown in Columns

"MN" of Table 1 along with corresponding prototype values listed in

Columns "P." Inspection of the hourly prototype flows shows that several

sigaificant flow changes occur each day. The flow changcs result from

variations in the demand for electricity. Detailed reproduction of such

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

of the model; thcrcfore, the simplified hydrograph shown in Columns "M"

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

by averaging the periods of relatively uniform discharges shown in

Columns "P" of Table 1.

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

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

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

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

The average inflow for the week was 3000 cfs.

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

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

graph invited maximum upstream intrusion of the salinity front during a

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

period from midnight Saturday to midnight Tuesday and a daily average

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

also resulted in an average inflow of 3000 cfs for the week. 0

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

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

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

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

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

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

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

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

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

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

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

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

of the week.

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

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

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

3500 cfs. This was accomplished by reproducing the same sustained

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

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

Tides

23. The locations of the 17 tide gage stations are shown in
Plate 2. Hourly tidal heights were measured for each station for 14 •
tidal cycles for the hydrographs of Schedules A, B, C, D, and E. The

Plt .Hul ia egt eemaue o eahsainfr1 . S)-.-

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- S

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

problems with the automatic tide gages. Because these problems could

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

BM tide measurements. Since neither the time nor personnel required * S

were available to make manual tide measurements at all gages throughout

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

cedure by introducing a constant freshwater inflow. Because the tide

measurements for Schedule B did not exhibit marked variations throughout t .

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

approximation.

24. The effects of the 3000-cfs rediversion hydrographs on the

seven-day average of the tidal heights throughout the estuary are shown 0

by comparisons of the existing Schedule A weekly hydrograph and the

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

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

and CR4). The data from the upstream Cooper River stations (CR5, CR6, 5.

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

surface elevations due to the reduced flow of Schedules B, C, and D.
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The mean water level at CRS decreased about 0.3 ft, while the levels for

CR6, CR7, and CR8 decreased approximately 0.7, 1.2, and 2.0 ft, respec-

tively. Water surface elevations for Stations BRL and BR2, in Back River

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

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

in the upper end of the East Branch of the Cooper River (EC1) were lowered

about 1.4 ft at high water and by varying amounts at low water with the 0

Schedule B test being most pronounced. The Wando River (Stations WRl,

WR2, and WR3), the Ashley River (Stations ARI 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. 0.

25. The effects of the 3500-cfs rediversion hydrographs on tidal

heights throughout the estuary are shown by comparisons of the existing

Schedule A weekly hydrograph and the rediversion Schedules E and BM.

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

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,

and CR8 show a progressively more pronounced decrease in water surface

elevations for both Schedules E and BM of approximately 0.4, 0.8, 1.2,

and 2.0 ft, respectively. Water levels at Station ECI in the upper end

of the East Branch of the Cooper River decreased about 1.0 ft after

rediversion. Water surface elevations in Back River Reservoir were

lowered an average of approximately 0.8 ft for Schedule E and approxi-

mately 1.2 ft for Schedule BM. Changes in the Wando River (Stations

WRl, WR2, and WR3), the Ashley River (Stations ARI and AR2), and Clouter

Creek (Station CCI) 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, WR1, BRl, BR2, and ARl.

These differences are probably due to the differences between taking data

during reproduction of the 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

.... . . .. .. . .. . **° ..- * ... . . ..

.°o. • *..*"

~~. .. ,-......'.............. -. -.......... .. . . .-....... ,

o. ' 'W o-
°

'. .".- -. '.-,-. *' . . . ... .... - . . ...-.. . %-. ... .. o.....-... ... -. " -. o



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

lowering of the tidal levels throughout the upstream portions of the .

Cooper River only.

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

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

Back River Reservoir for Schedules A-E are shown in Plates 16-4S. Each _

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

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

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

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

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

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

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

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

morning and relative stability throughout the remainder of the week.

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

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

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

stations fart-her 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

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

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

* varied by about 0.5 ft.

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

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

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

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

maining six days of the week. During this relatively stable 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 the week with the

18
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greatest overall change, an increase of approximately 0.6 ft, recorded

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

*constant during the wcck with Schedule B.

30. The maxinmum and mininitri tide heights in tipper reaches of the .-. -

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

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

by a sustained flow of 5250 cfs for the remaining four days. Stations 0

CR5 and CR6 experienced a gradual rise in water surface elevations

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

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

High-water elevations increased about 0.6 ft and 0.4 ft, while low-water

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

* respectively. Tide ranges were relatively unchanged throughout the week

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

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 Schedule 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 increase in the tide level occurred

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

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

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

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

period of the hydrograph. In Back River Reservoir at Stations BRl ard

*: BR2 a slight, gradual rise in wate., elevation occurred during the latter

part of the week with minimal variation occurring in tide range as is

shown in Plates 38 and 39.
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32. The. maximum and minimum tide heights in upper reaches of the

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

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 I 0

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 CR5

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

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 CR8.

Stations BRI and BR2 in Back River Reservoir were affected in the same L.

manner, with tide levels changing approximately 0.5 ft overall during

the week.

Current velocities

33. Current measurements were made throughout the estuary for L--

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 Clouter Creek. The six selected locations occupied during

tests of Schedules 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 velocity

stations are shot-n in Plate 3. Measurements were made hourly throughout

20

.. ,. ".'..• • ,.

• . .-..':- .......... -. ......... _--,--_-...- .. . -. - ............. ..--
". '-". . "." ." . . ..- ." '.- " .-- "." ..- .- ...- " ". ..' ". . . .". . .- . . . . . . . . . . ..". ..'-..' -. ..-. " : - . . :": °



a tidal cycle at surface and bottom depths for all conditions tested and

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

also include the times of occurrence and the values of maximum flood and

ebb velocities and the computed l erccntage of the total flow which is in

an ebb direction, commonly referred to as ebb predominance. This expression

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 are measured (or calculated) and summarized. The area

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

area to determine what percentage of the total flow is in the ebb direction. 0

Predominance values greater than 50 percent indicate that the net flow at

the point of measurement is in the downstream or ebb direction. Values

less than 50 percent indicate that net flow is in an upstream or flood

direction. Plots of surface and bottom flow predominance along Cooper ID

River are presented in Plates 86 and 87, respectively.

34. The effects of rediversion of a major portion of the Cooper

River freshwater 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 simiiar curves for the various rediversion release schedules.

Schedules B, L, and BM generally increased surface flood velocities

upstream of approximately mile 20 in the Cooper River, but caused smaller

changes (generally reductions) to surface flood velocities downstream of "

mile 20 (see 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 where changes in strength of

ebb velocities were noted, about half were increases and half were 9

decreases. Schedules B, E, and BM resulted in a significant phase shift

of surface velocities upstream of about Cooper River mile 30.

35. Schedules B, E, and BM significantly increased maximum bottom

flood velocities upstream of mile 20, while ebb velocities remained

relatively unchanged. Maximum bottom ebb velocities were generally

increased from 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-

ties was observed.

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

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

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

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

length of Cooper River would be more nearly balanced for rediversion

conditions than for existing conditions.

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

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

Random increases and decreases in both overall flow and maximum current

values occurred. At the three downstream locations measured, miles 1, 3,
and 5, bottom ebb flow predominance increased slightly for the rediversion

schedules.

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

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

3b-39). Surface flow prediminance for the four hydrographs tested was

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

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

and maximum current values occurred.

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

maximum ebb velocities, while the ebb flow predominance was relatively

unchanged (Table 40).
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40. The effects of Schedules B, C, and D are shown in Tables 41-46

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

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

had slight random increases or decreases as a result of the rediversion - : . -

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

were increased at these selected stations, while bottom ebb velocities

remained generally unchanged or were slightly reduced. Both surface and

bottom flow are predominantly ebb, and the rediversion significantly

reduced ebb predominances at the five Cooper River stations presented

(Plates 86 and 87).

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

velocities were relatively unchanged, while maximum surface and bottom

flood velocities 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 predominantly in the ebb direction.

Salinities

42. Profiles of s'alinity 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 week.

" Considering the capabilities of the model and the limits of accuracy of

- the salinity measuring equipment and the variability of the background

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

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

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

of the 100-ppm values.
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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- P S

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 P

an upstream limit of 10 ppm.

45. Profiles of salinity concentrations in Cooper River for bottom

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

repeated in Plate 94 for direct comparison of the effects of each schedule | 0

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 I . -

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 I S

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 increased 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 the Cooper River. The degree of

stratification in the Ashley and Wando Rivers and Clouter Creek was

reduced significantly by the rediversion schedules. S 0
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1,%RT IV: CONCLUSIONS

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

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

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

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

estuary for the existing 35- by 600-ft Cooper River navigation channel:

a. Tide ranges and levels downstream of mile 20 in Cooper
River remained relatively unchanged. Tide- levels and
ranges in the Wando River and Ashley River were also
essentially unchanged. Mean tide levels in the upstream l
portion of Cooper River wcre decreased by amounts varying
between approximately 0.3 ft at mile 33 to about 2.0 ft
at mile 50.5. Mean tide levels in the East Branch of the
Cooper River and in Back River Reservoir were decreased
approximately 1.0 ft.

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

c. Maximum bottom flood velocities were significantly increased
upstream of about mile 20, while velocities downstream of
mile 20 remained relatively unchanged in Cooper River.
Maximum bottom ebb velocities were generally increased
from about mile 2 to mile 14, while upstream of mile 14 S
velocities were generally reduced slightly or were un-
changed. A significant phase shift of bottom velocities
occurred upstream from about mile 36.

d. Predominance of surface and bottom ebb flow was drastically " --

reduced in the upper reaches of Cooper River. Downstream 0
of the mouth of the Wando River, surface ebb predominance
was decreased and bottom ebb predominance was increased.
Throughout the length of Cooper River, rediversion inflows
resulted in more nearly balanced flow predominance at both
the surface and bottom.

e. Changes in flow conditions in Wando River, Ashley River,
and Clouter Creek were minimal.
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f. The limit of the average intrusion of ocean salt water
(100 ppm) in Cooper River was moved upstream approximately
10 to 15 miles as a result of rediversion. For release
schedules averaging 3000 cfs, the weekly average limit ,
of intrusion of salt water was located in the vicinity of
"The Tee" between river miles 39 and 40.5. For schedules
averaging 3500 cfs, the weekly average limit of intrusion
of salt water was located at about mile 36.

g. The degree of stratification (that is, the difference 0
between surface and'bottom salinity) was significantly
reduced throughout the length of the Cooper River.

h. Salt water was not detected in the Back River Reservoir
for any of the Pinopolis release schedules tested.

i. Salinities in the Ashley and Wando Rivers and in Clouter
Creek were increased by amounts varying between 4 and 17
ppt. The degree of stratification was also significantly
reduced.
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TABLE 7.
CHAItLESTON HARBOR MODEL

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

SCHEDULES A, 8, E, AND 81M _

COOPER RIVER MILE 00
SURFACE

TIME SCII
IN HOURS SCH A SCH B SCrI E B-MOD

i.0 -1:9 -2.0 -i.5 0
i.0 -0.3 -La -0.7 *

S.0 -0.6 0.1 -0.4 6A
4.0 -0.'3 01 0.1 4
5.0 0.1 0.1 0.1 94
600 0.1 0.1 0.1 0.4
*.0 -0.3 0.1 0.1 §
6.0 -0.4 -t.6 -0.5 .A
9.0 .0,5 -. 8. -0.9 -0.7

10.0 -0,6 -0.8 -0.9 ;-8
11.0 -1.5 -0,9 i1.1 -.

BOTTOH
TIME SH.

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

0. 0.1 -0.4 0.1 6.4
Is.0 0.1 -6.5 -0.3 6.3
2.0 -0.5 -0.3 40.17 6.1
S.0 -0.5 -6.3 .0.7 6.3
4.0 -0.3 0.1 -0.7 4_____
310 -0.3 0.1 .0.5 0.J

6. 01 .1 -0.3 0.1
7.0 0.1 0.1 0.1 0.1

.0 0.1 0.1 0.1 0.
(040 -0.3 -0.4 "0.3 01

10.0 -0.6 .-0.5 -0.5 0.
l1.0 -0.6 -0.5 -0.5. 0.5

6L
SURFACE

MAXIMUM FLOOD MAXIMUM PBB
TIME VELOCITY i'IME .VELO !tY EBB PR9;

SCM HOURS DATA HOURS DAZA DOMtINANCE
A 5,0 0:1 0. L2.3 98.1
9 3.0 0:-1 0, !2.1 94.2
E 4.0 0.1 0. 1.8 94.5

SM 3.0 0'.1 0. £1.7 9i.A

MAXIMUM FCDnD -MAXIMUM tB
TIME VELOCITY T IHE VELOCITY EBB ORV,.

SCH HOURS DATi HOURS DMqA DOM I NANcE
A 0. 0.t. s0.e Z0.6 87.9

9 4.0 O 1 10.0 70.5 85.3 2
E 0. 0.1 2.0 ;.. 9.

3M 2.0 0:-7 4,0 .0.1 0

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

4P a II lS 10 19 0 40 0 0



TABLE 8

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

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

COOPER RIVER MILE 02
SURFACE

TIME SCH
IN kIOURS SCII A SCH H SCti E 8-MOOD

6* -. 0. .3.5 *2.7 -1.9 0
i~o -19 -2.0 -. 1

2.0 -0.3 -0.4 -0.7 -0.5
3.0 0.1 0.3 0.3 6.1
4.0 0.1 0.5 0.7 6.4
5.0 0.3 0.4 0.7 .
6,0 0.3 0.3 0.5 0.!
7.0 0. 0.1 0.3 0.
8.0 0.1 -0.3 -0.3 -0.3
9,0 -0.9 -t.2 -1.0 .6.9

10.0 1.5 2.3 -2.2 .
11.0 -2.3 -3.3 -2.5 -2.4

TIME BTt SCM I
IN HOURS SCH A SCli a SC!! E B-41O0

~. -0.3 -j.4 -1.2 -1.2
1. -0. 6 -1.1 -0.5 -0.9

2.0 -1 .0 -0.1 0.5 -0.3
3.0 -0.8 0.3 0.9 0.9
4.0 0.1 0.6 0.9 0.9
5.0 0.5 0.5 0., 0.?
6.0 0.1 0.2 0.7 0.
7.0 0.1 0.1 0.4 6.4

8.0 0.1 .1 0.1t .
9.0 -0.3 -0.5 .0's -0.5

16.0 -0.5 -i.2 -0.9 -0.9
11 -0.5 -1.9 -1.6 -1i.6-

SURFACE

MAXIMUM FLOOD MAWIMUM 89
Time VELtMCiTY *SHE VELOEITY EBA ORG..

SCH HOURS D TA HOURS DATA DOMINANlCE
A 5.0 0.3 0. -3.0 91.8

9 40 0.5 0. :3.5 90.? I
E 4.0 0o7 0. Z2.7 8.

am 5.0 0:-5 11.0 L2.4 8.

BOTTOM

MAXjMUM FLOOD MAXIMUM 089
TIME VELOCITY time VFL0rIty Een OR9;

SCH HOURS DATA HOURS DAtA DOMINANCE
A ts. 0 0.5 2.0 L1.0 82F6

* 4.0 0.~6 11.0 ;1.9 so.5
E 3.0 0,9 11.0 .71.6 55.8

am 3.0 0.9 11.0 :1.6 60.3

Note: Time is expressed in hours after noon's transit of 74th meridian.
Velocitics are expressed ip fact per second prototype.

-6 .-a_ .!-7



TABLES 9
CH ARL ESTO N HA RBO R MOD EL

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

SCHEDULES A, B, E, AND BIM
COOPER RIVER MILE 04

SURFACE
TIME S0

IN 11OURS S01 A SCH 13 SCH E a-NOD

as -2.8 -3.0 -2.5 -2.1 -

i.0 -1:2 -i.9 -1.3 -1.3
2.0 0.1 Q.5 0.8 -0.4
3.0 1.4 2.0 2.3 1.6

4,0 2.4 2.4 2.6 2.'
g.0 2 ,.0 2.4 .2.4 1.9
4.0 1.7 i.7 1.6 i.8
7.0 1.0 i.1 1.2 .6
8.0 0.1 -0.1 -0.3 -0.,%
9.0 -1.5 *t.5 -i.4 -1.3'

10.0 -2:2 .2.5 -2.3 -2.1i
11.0 -2.A -3.4 -2.9 w2.3

I N HOURS SCII A SCH B SC"I E *B-MOU

0. -1.3 -1.7 w2.8 -1.1
.0 -0:3 -0.5 .0.8 -0.,

i.0 1*9 i.1 0.8 0.3
3.0 2,3 2.0 L.5 1.6
4.0 2.1 i.7 i.7 i.6

6.0 1.1 1.4 1.6 1.6
.0 0.8 0.8 0.9 0.0

goo 0.1 001 0.5 0.4
9.0 -. 8 -i.3 -1.2 -1.2

*11.0 -1.6 -2.0 -2.0 -1.4

SURFACE.

mAXIMUM r~oio MAXIMUM i98
TIME VELOCITY TIME VELOr ITY EBR PRE'

SCH HOuRS DATA HOURS DATA I00M1.ANCE
A .4.0 2.4 110 a 2.9 57.3

9 4.0 2:4 11.0 13.4 57.3

E 4.0 2,6 110 !2.9 5i.4
am 4,0 2. 4 11.0 :2.3 5.

mAximum r[OOD MAXIMUM F89
TIME VFLOCiTY TIWE VELOEITY k9" ORE-

SC HOURS DA~k HOURS DATA D0MINANCE
A 3.0 2.3 11.0 1I.6 37.1

9 3.0 2:0 11.0 .2.0 4.

E 4.0 1.7 0. 2.0 49.9
am S.0 1.7 0.1b.7 46.3

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

w w w w lU lU -a- 1P a W- IU _w II l_ U



TABLE 10

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCH EDU LES A, B, E, AND 13BM

COOPER RIVER MILE 06

SURFACE
TIME SCIt

IN HIOURS SCIt A SCl a SCl E O-MOD

a. -3.0 .- 2.4 -2 .o ;2.4
i.0 -1;9 -0.9 -i.6 -i.E
2,0 0.4 d.t -1.3 1.4
3.0 1.6 0.9 1. 17
4.0 2.1 1.8 1.9 ..9
g.0 * 2.0 i.7 i.8 2.6
6.0 1.o5 1.5 1.6 1,6
7.0 0,6 0.1 0.8 i.8
8.0 -0.3 -i.6 0.1 0.3
9.0 -2.1 -2.5 -2.1 -2.1i

16.0 -3,7 -3.1 -3.5 -3.A
11.0 -4.1 -3.1 -3.8 .4.j

801-rotl
TIMESC

13 HOURS SCA A SCH B Sc" E B-MOD

0. -18 -2.4 -2.3 -2.5
10 -0;6 -i.6 U0.8 00.0

2.0 1 .7 0.1 0.1 0.
3.0 1.9 i.6 1.4 i.
4.0 2.0 1.6 1.5 1.7
5.0 2.3 i.8 1.5 1.7
6.0 2.0 1,4 1., .
7.0 1.2 0.9 1.1 1.3
Bo0 0.2 0.1 0.1 0.
9,0 -1.2 -1.6 -1.5 1.

1de0 -2.2 -2.6 -3.2 w3.6
11.0 -2.4 -3.1 -3.0 .3.i

SURFACE

MAXiMUM FLOOD MAXIMUM ion
TIME VELOCiTY TIME VELO ,ITy EB8 ORE-

SCa HOURS DkTA HOURS OATA DOMIN~ANCE
A 4,0 2.1: 1.0o Z4.1 67.1
a 4. 0 1.8 10.0 :3.1 70.2
E 4.0 1.9 11.0 -3.8 686

am 5.0 2 '' 11.0 Z4.2 62.5

BOTTOM

MAXIMUM FLOOD MAXIMUM Pon
TIME VELOCiTY TIME VELOrITY EBA ORC;

SCH HOURS DATi WOORS 00tA OOMIIANS-
A 5.0 2.3 11.0 d2.4 44.6

S 5.0 1,s Ile0 ;3.1 6.
E 6.0 1.7 10.0 43.2 6i.4

am 6.0 .9 I0.0 :3.6 6.

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

w 4P v 0 w 0 qU lp lU lipU U U



TABLE 11
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 08

SURFACE
TIME SCII

IN HIOURS SCH A SCII H SCiI E B-MOD

'o -2.2 .1.4 .1.2 -1.&
j.0 -1.0 .- 0.6 -0.6 -0.7
2.0 -0,1 P.3 0.1 6.9
10 0.8 1.2 1.2 1.1

K4.0 1.0 i.7 i.5 1.
g.0 1.5 i.9 i.6 1.
6.0 1.0 i.3 1.2 1.

P7.0 0.8 j.2 0.8 i.2
B.0 0.1 C 5 0.1 0.3
9.0 -1.6 -0.8 -0.9 -1.0

10.0 :2;2 -2.0 -2.4 -23
11,0 -2.2 -1.9 .1.6 -1.0

BOTr i

IN HOURS SCH A SCH B SCH E B-MOD,

0. 0.1 -i.0 -0o. 7 .0.9
1.0 -0.3 -04 .1 -0.3
0.0 0,3 0.' 1.1 0.9
3.0 1.9 1.0 1.2 1.

.0 1:3 1.1 1i.2 i.3
Bo0 1.0 0.8 i.2 .__
6.0 0.9 0.9 1.0 1 .0(
1.0 0.5 0.7 0.8 8.8
8.0 0.1 .0.1 6.1 01
9.0 -0.5 -0,7 -0.9 .0.9

10.0 :0,8 1 -i.1' -1.2
I -0 0.7 -i.4 -i.0 -6.,

SURFACE

MAXIMUM FLOO0D MAXIMUM 560
TIME VELOCiTY TIME VELOtITY EenON

SCH HOURS DATA HOURS DATA DOMINANCE
A 5.0 1.5 0, 12.2 65.0
B 5.0 1.,g 10,0 12.0 46.6
E 5.0 1 6 10.0 t2.4 0.

8M 5.0 1.8 10.0 1.2.3 46.j
BOTTOM

MAXimum FLOOD -MAXIMUM 0OD
TIME VELOCITY TIME VELO.tTY EON ORG.

SCH HOURS DATA H2URS DATA DOMINANCE
A 3.0 1.9 10.0 zo a 29.4- 9

6 .0 1!1 10.0 ;1:7 51. 4
5 3.0 1.2 10.0 91.1 3.
RM 5.0 1 4 s0.0 41.2 39.3

*Note: Time is expressed in hours after moo-i's transit of 74th meridian.
Veocitics are expressed in feet per second prototype..

4

w! lp p 40 -0

. . . - . . . .. . . . . . . . . . . . . . .



TABLE 12
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND SMi
COOPER RIVER MILE 10

SURFACE . ..-

TIME SCII
IN i IOU RS SCII A SCH B~ S0 I E H -%VD

0. -2.1 -2.3 .. . 2. 0
tic -1 .. -i.4 -j.4 -1.4
2.0 0.1 6.2 0.1 OJ
3,0 0.6 2.1 1.8 1.
4.0 1.9 i.4 1.8 2.i
.0 1.7 1.6 1.4 i.

6,0 1.6 2.3 0.9 iJ
7,0 0.6 1.2 0.9 0.

op.se 0.1 0.3 0. 6.1
9.0 -0.9 -i..5 0.1 ee1.3

10.0 -2.4 -2.7 .2.3 -2.3
11.0 -2.8 -3.0 -2.6 -2.6

TIME BOTI SCH
IN HOURS SCH A SCH B SC". E 81-MOD

0. -1:2 -i.5 -1.1 -0.9
1. 02. -0.5 -0.5 -f.S

2.0 0.6 0.6 0. 0.1J
3.0 2.4 2.4 i.8 2.3
4.0 2.3 2.5 2.2 2.3
Sea 2. 2.3 2.0 2.3
6.0 21 i.8 1.6 1.
f.0 ! 1.9 i.7 1.2 i.
a.,0 0,8 0.5 0.1 .
9,0 0.1 -0.6 -0.8 -0.1

10.0 -1.0 -2.0 .1t.3 -1.5-
11.0 -2.3 -1.5 -1.1 -1. 4- -

SURFACE

M4AXIMUM4 FCOOD MAXIMUM 089
TIME 'VELOCiTy TIM4E VELOCITY EBB PRG- -

SCH HOURS DATA HOURSI Of OIAC
A 4.0 1.9 11.0 -2.8 60.9
B 4.0 2.4 f1.0 '3.0 54,6 S
E 3.0 13I li:0 :2.6 56.1

MAXIMUM FLOOD MAXIMUM 0BI
TIME VELOCITY TIME VELO ITY E86 ORV;

sai HOURS CAT& HOURS BO!A COMI4N~tCII
A 3.0 2.4 I1.0 a .2.3 30.4

* 4.0 2.5 10.0 :2.0 36.3
* 4,0 2:2 Il.0 .1.7 39.6

am 4.0 2.3 10.0 Ales 37.2

Note: Time is expressed in hours after moon's transit of 74th meridian. 1
Velocities are expressed in feet per second prototype.



TA BLE 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
TINE RCif

IN tIOURS S04 A SCI4 B S04 E B-MOCD

0.8 -0.6 -0.6 -0.9 Tj j
*to 0:1 -0.4 .0.9 ..

se 6.0 01 fl.3 0.310.3

1. -0.7 -i.0 .3 u

11.0 -0.6 -1. -0.9 .

IN a 0OUR iC.A54 B 01 E Bet

.0 0.1 0.4 0.1 0.1

4.0 01.9 -. 0 -q.7 ;1.&

1 6.0 10.7 1i.3 1.0 j.t
0o 1,e6 !.2 -0.6 .

0 -0.1 -0.3 .0.1 -0.7
14.0 -0:4 -0.3 06 ..
11.0 -0.3 -0.6 0. 10.0

i-. -i.2 !

A 40 .7 1. . 1.6 2.
t .0 16 . 0. Li.2 6

to 0.0 1. -0. 0. 00.6 .

IM .0 -03 6. 1. -1.5 1.

SURFACE

MAXIMUM rLoot MAXIMUM t88
TIME VELOCITY tIME VELO('IyY E60 iRE;

SoH HOURS DATA HOURS DAIA. DOMINANCE
A 4.0 1. 0. aa a0. 6i.5
3 4,0 1.6 11.0 110 29.2
E 4.0 1e3 t 10a R1.2 5i2

EM 6.0 1.9 1.0 .1.0 5.

Note:Time s exresse in O TaTOrMoo' rni f7t eiin

Velocities MU areo -xrse MAXMU kegpc eon rtoye
TIME VEL~iTY TIM VEL~tYEgg RV-

SC HOR DAT HO U U UR 00 DOMINANCE U
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TABLE 14
CHA RLESTO N HAR BO R MO DEL

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

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

TINE SURFACE

IN iIOURS SCH A SCII 0 SCII E B4?.00

0. -3.0 M2.7 -2.9 -20. a
i.0 24 2.0 -2.6 PA.

2.0 -a.7 -0.5 -0.9 -1.0
3.0 0.1L 0.6 0.2 -06.3
4.0 1.0 1.3 1.1 1.9
5.0 1:6 i.2 1.1 0.9
6.0 2.3 1.0 1.4 . -

7. '06a . 0.7 0.
se8. 0.4 b.5 0.5 0.
9.0 0:1 -0.8 -0.9 -0.9

10.0 -3.2 -i.7 01.8 -r..8

11.0 -3;6 -3.2 -2.7 ..

BorotTO __

TIME SCH
IN HOURS SCII A SCH B SCH E B-1,OD

a. -2'.13 -2.7 -2.1 01.6

.0 -0 -2. -0.5 -.
2.0 0 .1 -0.6 0.3 *.
3.0 0.8 9,8 1.8 1.4
4.0 1;3. 113 1.7 1.6

S.0 1'.6 i.3 1. 6 i.&i

8.0 1.9 i.1 i.5 i.8

7.0 1.6 0.8 1.4 i.6

8.0 .t 0.4 t.0 0. .

9.0 0.1 -0.7 -0.3 94
10.0 -1.5 -2.6 -2.1i-1
11.0 -2.4 ,3. 2 -2.9 .2.4

SURFACE

TIME VELOCiTY TIME VELOCITY lE9 PROM
S HOURS DATA HOURS OA!A DOMINANCE

A- .60 2.4la ;. 9.9

8 4.0 1* 1. 3. 6.

ON 4 a 1. 0 0 :2. 7 V V.VS

BOTT0-14*- -



TABLE 15
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 169

SURFACE
TIME SCH

IN HIOURS SCH A SCH 15 SCtI E B-MOD

0, -3:6 .2.7 -3.6 -3.0
1,0 -2.9 . 2.6 .3.0 .t
2.0 -l*.r -1 .0.8 -0.9
S.0 0*5 5 0.1 0.3
i.0 0.3 e.8 0.6 0.9
4.0 0.6 1.0 i.0 1.6
&.0 0.7 0.4 1.2 6.8
f.0 0'.3 0.5 0.3 0.4
to0 -0.3 0.3 0. 0.
9.0 -1.6 -0.3 -0.5 -0.&

10.0 -3.41 -3 .2.3 :7.&
11.0 -3.6 -4.0 .3.8 -3.0

BOTTOrI
* TIME SCSI

IN HOURS SCH A SCH B SCSI E 3100M

0, -. 7 -. .1.5 ..
1.0 -. -0.9 .. 0-1. 1
2.0 -1,0 -0.5 -0.6 00.3
3.0 0.8 i.2 0.1 2.0

40 1!.5 i.9 j.5 2.!
CO 1.7 i.? I.& 2.i
60 1,6 i.7 j.3 2.1

7.0 1,4 its i.2 - .?
So .0 i0 0. .
to -0.3 0.1 0.1 *0.3

10.0) -17 -0.4 -1.3 -1.0
11.0 -2.4 -i.9 eej.3 -1.&

SURFACE

MAXIMUM FLOOD MAXIMUM Fos
TIME VELOCITY *iME VELOO.ITY EBB ORE-

SCHi HOURS DATA HOURS DATA DOMINANCE

A 6.0 0.7 0. L3.6 88.6
9 5.0 1.0 1.0 L4,0 80.5

E 6.0 1'2 tie0 13.8 62.1
3 see. 1.6 0. 93.0 76.1

MAXIMUM FLOOD MAXIMUM 098
TIME VELOCITY TIME VELOIITY EBB PR9;

SC HOURS DATA HO~URS DATA DOMINANCE
A 5.0 1 7 tied :2.4 55.8
9 4,0 1: 9 fi. :1.1 3.

EM 4.0 2.e5 11.0 .1.6 33.1

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, , E, AND BM
COOPER RIVER MILE 18

SURFACE
TIM "-SC

IN tHOURS SCiH A SCI H SCtl E B-MOD

0. -2.3 .-2.1 .2.4 -,2.1
i.o - -1.-.7 -2.1 -2. 02.0 -.1.0 -0.6 -. 1. -1. ...

3.0 0,5 0,3 0.3 0.4
4.0 0.6 0.6 0.9 6 "
5.0 • 0.6 a. i.2 0.7
6.0 0.9 0.6 0.7 0.4
7.o 0.5 0.6 0.7 0.6
860 0.3 0.5 0.4 6.3
9.0 -0.6 -0.3 -0.4 -o.5

10.0 -1,9 -2.1 -2.1 -i.8
i.0 -2.1 -2.. -2.4 -2.2

BOTTOM
TINE SCH

IN hOURS SCH A SCH B SCH E B-MOD

0. -2.2 -. 3 -1.9 -t.2
i.0 -2*1 -1.2 -1.4 -1.8
2.0 -1.0 0.1 -0.4 0.
3.0 0.5 i.9 i.9 1..
4.0 0.6 i.9 2. 1.8
.0 G;7 i.5 2.1 2.A

6.0 1.7 i.5 2.1 2.0
7.0 1.8 0.5 i.9 .8
8.0 1.3 0.9 1.3 1.6
9.0 -0.5 g.1 -0.5 .0.3

10.0 -. 12 14 -.
11.0 -1.6 -1.3 -2.0 -1.2

SURFACE

MAXIMUM FLOOD MAXIMUM EBB
TIME VELOCITY tIME VELOEITY EBi OR ;

SCH HOURS DATA HOURS DAfA DOMIANCE" "
A 6.0 0;9 O. .2 ,3 75.3
* 5.0 0.8 0, 2.1 73.5
E 5.0 1.2 0, .2.4 73.2

3M 5.0 0.7 11,0 :2.2 78.4

BOTTOM

MAXIMUM FLooD MAXIMUM P.B
TIME VELOCOTY TIME VELOItY EBB iRG;

SCH HOURS DATA HOURS DAiA DOMINARC6
A 7,0 1.6 0, "2.2 58.0 S
8 3,0 1..9 0, 1.3 39.8E 4,0 21 11.0 ;2.0 42.7

11" 5.0 2.A 0. &1 2 2i.0

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype. - . 0

. ... .... -

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



TABLE 17
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B. E. AND BM
COOPER RIVER MILE 200

SURFACE
TIME SCH

IN HIOURS SCH A SCH H SCil E B-HYOD

0. -l.9 -2.2 -1.9 -2.3--
j.0 -1.7 -i.5 -1.8 -2.3

2. 09 -0.8 -L.0 -t.6
s.0 0.5 0.5 0.1 0.1

40 1.1 -. i.2 6.a
5.0 1!2 0.9 i.3 i.6
to0 1.4 j.2 1.2 1.0

$s0 0.7 0.7 0.5 0.3

9.0 -0.4 -0.3 0.1 0.1
1ot0 -1.6 -1.4 -1.6 -1.8

BoTrOr I
TIME SCH

IN HOUJRS SCH A SCH B SCH E B-MOD

I.0 -0.7 -1.2 .- 1.3 -.
2.0 -0.5 -0.6 -.0.5 sed.t
390 0.5 1.1 0.1 0.1

i.0 1:3 1.7 1.3 1.

S.0 1.5 i.7 i. .0 ___

8.0 1.5 i.4 I.0 6.9
7.0 1,5 1.4 1.0 1.0
8.0 1.1 1.l 0.9 0.8
too. -0.5 0.2 0.1 0.

10.0 -0.9 -0.3 -0.9 -0.5.
11.0 -1.2 -i.5 -1.2 -0.8

SURFACE
MAXIMUM FLOOD -MAXIMUM 88

TIME VELOCtTY TIME VEL06ITY E8§ ORE4
SCH HOURS DATA HOURS OA*A DOMINANCE

A 6.0 1.4 0. Ti 9 60.0
9 6.0 1.2 a, .2.2 02.;

E 5.0 1:3 0, ;1.9 6i.i
am 6.0 1.0 0. ;E.3 7i.6

BOTTOM

MAXIMUM FLOOD MAXIMUM Ogg
TtME %IELOC iTy *IME VEL01TIY EB§ OR$;

SCH HOURS DATA MOORS DATA DOMIhJANCE
A 5.0 1.5 11.0 il.2 42.3

a 4,0 1-7 11.0 C1.5 4i.3
E 5o0 1.6 0. Al.4 49.2

UN 4.0 10 0a '15 52.3

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

w w w w w w * . 9 9

6 .......................



TABLE 18
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND BM
COOPER RIVER MILE 22

SURFACE
TIME SCH

IN tiOURS SCH A SCH 8 SC1 E B4?t00

do :0' -J.6 vvi.2 .
to 1. 1.4 -1.3 -1.1 -1.1

2,0 -0. -07 0.5 "8.4

.0 0.6 0.9 0.8 0.
se0 0.5 0.7 0.5 018
6.0 0.3 i.2 0.5 1.1
7.0 0.3 o.a 0.5 8.9.
8.0 0'.2 0.5 0.3 do@
9.0 0,1 de 0.1 do1tQ.

10.0 -0.8 -0.9 .1.4 '1.5
11.0 -1.5 -1.5 -1.9 -2.0

TIE SCH
IN HOURS SCH A 501 B SCH E a-MOI)

0. -15 -0.9 -0.6 se.s
i.0 -I ,.5 -i.5 -0.7 -.
2.0 -1.2 -0.9 -0-.6 -0.3
3.0 0,.1 0.1 0.1 Pet
i.0 0:6 0.9 0.5 0.9
5.0 0.6. 0.9 0.7 .
600 0 .6 1.0 0.7 1.4
7.0 0.6 1.2 0.7 i.

80 0.5 0.6 0. 11
9.0 0,1 0.1 0.5 6.3

10.0 -0.7 -0.3 0.1 0.1
11.0 -1.5 -1.1 -0.9 -0.5

SURFACE

MAXtMUM FLOOD mAxIMUM 088
TIME VELOCITY TIME VELOCITY 98B ORE;

SCH HOURS DATA NOURS DAjA DOMINANCE
A 4.0 0 :6 live -1.5 7t.8. .

3 6.0 1.2 0. L1.6 66.3
E 4.0 0.8 t1.0 -1.9 7i.5

3M 6.0 1.1 11.0 Z2.0 62.1

BOTTOM

MAXIMUM FCOOD MAXIMUM 088
TIME VELOCiTy fIMq VELOEIty 118i PRO;

SCH HOURS DATA HOURS DAYA DOMINANCE
A 4,0 0.6 0. .1.5 69.6

7:~0 1:2 i.0 :1.5 511.3
E 5.0 0.7 1i.0 10*9 46.4

SM 6.0 11.4 1.0 M:6 249.5

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

W. No. .



TABLE 19
CHARLESTON HARBOR MODEL

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

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

SURFACE
TIM4E s

IN HIOURS SCH A SCI4 8 SCtI E B-MOD

0. .3.2 .3.2 .4.2 -.

i.0 -3*8 -3.0 -4.0 ..
2.0 -3.3 --2.7 -3.2 ..
-3.0 1.2 -0.6 .0.7 0.6
4.0 1.4 i.1 1. 1.

5. 12 i.6 I.$ i.6

6.0 1 2 1.4 1.7 i.6
.0 1'5 f.6 i.6 .

3.0 1.2 1.4 i.3 1.i
9w .0 -1,5 0.3 0.3 -0.1

1al0 -1,8 -i.6 .1.9 1.-9
11.0 -2.9 -2.81 -3.4 ..

TINE C
IN HOURS SCHi A SCH B SCH E 841101)

0. 2. -2,6 -2.9 -.
i.0 :3;.0 -2.3 .2.5 -2.8

3.0 -1: a* 0.8 0.6
4.0 0.8 1.4 1.3 1.3

6.0 0.9 i.3 i.3 i.6
~. 10 i.6 1.4 i.6

5.0 0.9 i.3 i.1 i.3
9.0 -0.6 0,3 a0.1 6A

10.0 -1!*9 1.-4 -i.6 -1.3
11.0 -2.8 -2-.4 -2.4 ".

SURFACE

MAXIMUM FLOOD MAXIMUM 088

TIME VELOCITY tIME VELOCITY EBB PRE-
SCH HOURS DATA MOORS DATA DOMINANCE
A 7.0 1.s 1.0 L3.8 70.V
0 5.0 1 6 0. 13.2 66.2

E 5.0 0.e a, 4.2 70.,
IM t.0 1.7 0. :3.1 63.4

B017lOM

MIAXIMUM FLOOD MAXIMUM 688
TIME VELOCITY TIME VELOCITY EBB ORS.

SCIH HOURS DATA MOURS DAtA DOMINANCE G

A 6.0 1.0 1.0 -3.0 78.6
1:8 o. 12.6 57.6

E 6.0 1'.4 0. 12.9 6i.4
am 5.0 1.6 0. 12.9 59.1

Note: Tiire is expressed in hours after moon's transit of 74th Mieridian.
Velecities are expressed in feet per second prototype.

* V V V V S V V S V NIP



TA3.E 20
CHARLESTON HARBOR MODEL

BUSHY PARK( WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WNEEKLY RELEASE HYOROGRAPHS

SCH EDU L CS A, B, E. AN D BM ____

COOPER RIVER MILE 26 0
SURFACE

TINE- SCH
IN tiOURS SCH A SCH BI SCtI E 8410 .>I. -

0. -0.9 t.. .17 -0.9
a. -0.8 .- 6.9 -. 7 -6.8 &.

2.0 -0.5 -12 -. 5 -6.9
3.0 0.1, -0.4 -0.6 a0.1.
4.0 0.2 0.6 0.6 0 .4
5.0 0.5 0.a 0.8 0.9
6,0 0.7 0.9.- 0.9 6.A
7.0 0.5 1-.2 1.2 0.
8.0 0.5 0.8 0.8 0.
9.0 0.1 0.2 0.1 0.A

10.0 -0.8 -0.3 -0.5 -0.7
11.0 -1.0 -0.5 -0.8 -6.6

TIME .SCH

1I- HOURS SCII A SCH B §C4 E B-MIOD

0.o -1.6 -1.4 -1.4 -1.57

C.0 -2.7 -0.9 0i.9 -~

2 00 . 4. -, -1.4 -0.7
g.0 -0., -0.3 -0.3 0.1
9.0 0. j.6 0.7 0.3
56.0 0.1 0.9 0.9 0.t -

7.0 0 -1.4 1a.2 0.9 - .

6.URFACE L

MAXIMUM F'LOOEr MAXIMUM i88
TIME VEFLOCITY tIME VELO6ITY EBR pinG.

SCM HOURS DATE HOURS DA#A DOMINANCE
A 6.0 0.7 i.0 -1.0F 61.4
9f 7.0 1.2 2.0 aI.2 40.1
E i.0 1!.2 .0o w1.7 0~.5

13" 5,0 0.9 .0. 40.9 64.3
BOTION

MAXIMUM Fl. 003 MAXIMUM F88
TfiHa VELOCITY T I E VELD Ity ERA PRE;

SCM HOURS CA! T, OORS DATA DOMINAtICS
A 7.3 0:4 0. ;1.9 86i.8
9 7.0 112 1'd ;1.9 so.# L 9
E .7,0 ;11.056.5

am 5. 11 o 1.5 49.&

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

Velocities are expressed ii icat per second prototype.

v w w

U U U U U U ~U' U U .Y U



TABLE 21
CHARLESTON HARBOR MODEL

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

SCHEDULES A, 8, E, AND BM
COOPER RIVER MILE 28 0-

SURFACE
TIE sCH

IN HIOURS SCII A SCII i SCdI E B-MIOD

J. .1!2 -2.2 -1.5 -1.6
Io -1 3 -1 -1.2 .4

3.0 -0.3 -0.1 -0.5 -0.4
4.0 0.1 0.1 0.1 6A~
0.0 0,2 0.7 0.3 0
6.0 0.4 1.3 .0.2 0.71
f.o 0s3 i.6 0.2 i
$.0 0:4 i.2 0.2 4.
9.0 0.1 0.7 0.1 6.i

11.0 -0.8 i-1. -0.9 -1.0

ao'rron
IN HOURS SCH A SCH 8 SC'! E B-MIOD

0. -1:3 o -09 1.
f.0 -1.4 -1.1 -0.9 ;.

.0 1.3 -0.9 08 '.
0. a0t$ -0.i 01 -.

4.0 :.3 0.6 0.1 0.5
g.0 0,1 i.3 0.9 i-8
6.0 0.2 i.2 1.4 1.4 -

t.o 0.5 i.3 1.5 i.6
s.0 0.4 its it5 i.6
9.0 0.1 0.90. 1.

ID0 -o05 0.1 0.A 6.i
1. -11 -0.4 Wa0s -0.7 -ifV

SURFACE
MAXIMUM FLOOD MAXIMUM 88

TIME VELOCITy TIME VELOWEI7Y EBB ORE;
SCH H4OURS DATA HOURS DATA DOMINANCE
A 6.0 0:4 Ito £"1.3 79.t
S f.0 .6 0. 42.2 60.1
E S.0 0:.3 o. 01.5 63.40

SM 6.0 0.7 0. 41.6 77.3

BOTTOM

MAXtMUM FLOOD MAXIMUM 088
TIME VELOCtTY fIME VECo~ity EBA PRE-......

SCH HOURS DATA MOORS 00IA DOMINANCE
A 7.0 0,5 1.0 ;1.4 $5.2

8,un 1.0 It 51.1 35.0
0.0 1.5 a 0.9 37.1

3M *.0 1.66 .s:. 38.4

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

w w _ V U U U U U U U V U
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TABLE 22
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E. AND BM
COOPER RIVER MILE 30

SURFACE
TIME SCIl

IN aiGURS SCH A SCH 8 SCa4 E B-400

0. -2.5 -i.7 -1.9 -1.2
i.0 -2.6 -. 0 w2.1 -2.i

2,0 -p3 -*9 -1.8 -2.4
3.0 -1.4 -0.6 -0.5 -0.6
4.0 -0.:3 0.2 0.1 0.1
s.0 .0. 0.7 0.8 141

7.0 074 0.4 1. *
a1o 0.2 0.3 0.9 0.9 0
9,0 0.1 0.l 0.7 0.6

1Q.0 -0:3 -0.3 0.l 0.1

TIME S-CM - .

IN HOURS SCH A SCH B SCH E B-MOD

0. -2.1 -2.3 -1.5 -t.6
1.0 -2:.3 -2,3 -i.7 '.
2.0 -2e4 -2.3 -1.5 -1.6
3.0 :2'0 -1.5 -0.7
4.0 -0.6 0.1 0.3 0

.0 0.1 0.6 Ill 0.
693 0.1 f.3 i.1 1.2

8.0 0.3 0.8 i.3 t.1

9.0 0.1 0.6 ill Q.
10.0 -0.7 0.3 0.2 ..
11.0 -1.6 -0,5 -0.7 0.

SURFACE

MAXIMUM FLaOO MAXIMUM 988
TIME VELOCiTY TIME VELoaITY 1!9f ORG.

SCH HOURS DATA HOURS DATA DOMINANCE
A 7.0 0.4 1.0 ;2.6 92.0

1 5 .0 0:7 1.0 - 2.0 77.9
E 7.0 1I 1t0 :2.1 63.5

am 6.0 1.2 It0 L2.4 61.8

MAXIMUM FLOO MAXIMUM 0ee
TIME VELOCiTY TIME VELOEItY E8 ORE-.

SCH HOURS DATi HOURS DATA DOMINAkdCR
A 8.0 0:3 2,0 ;2.4 94.9

* 6.0 1'3 I.0 :2.3 64.7
E *.0 1?5 .0 4I.7 49.6

so 7.0 1;4 1.0 1.7 96,4

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype. 0
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TABLE 23
CHARLESTON HARBOR MODEL

BUJSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLISIWEEKLY RELEASE HYDROGRAPI4S

SCHEDULES A, 8, E, AND IN
COOPER RIVER MILE 32 ..

SURFACE
TJI~l~ SCII-

IN #1OURS SCl A SCH BI SCtI E B-W)D

0. -3'.2 -2.7 -2.6 .2.0
t.0 -3:4 -2.8 -2.7 -3.0

.0 -3.6 -3.2 -3.0 -2.8
3.0 -2.9 -i.3 -i.4 -i.3
4.0 -0.9 0.1 .0.1 -6.6
5.0 -0.3 f.3 8.9 ~.
6.0 0.1 1.4 1.6 i.5
7.0 0.3 i.3 1.6 1.
Soo 0.7 i.1 1.6 1.6
go0 0,.3 0.9 0.9 0.0

10.0 -0.5 0.1 0.3 i.3
11.0 -2.7 -1.6 0.1 '1.6

TIME SC IF
IN HODURS SCH A SCH B SCH E 11-1OD

a, -26 -2.4 -3.0 -3.3

i.0 -2.8 -2.6 -3.0 -3.8
2.0 -2.*?7 -2.6 -3.0 V3.6
3.0 -2.2 -0.9 -1.6 -2.1

i.0 -1:1 0.1 .0.1 -0.4

5.0 -0.3 i.5 1.2 i.3

4.0 0.1 i.5 i.6 2.i

7.0 0.5 j.? i.6 2.A
8.0 0.:7 2.1 1.6 2.1

90 0.4 i.0 . .

11.0 2.0 .0.9 -1.8 -.

SURFACE

MAXIMUM FLOOD MAXIMUM FOB

TIME VELOCITY *IME VELD61TY FOR PRE-
Sol HOURS DATA 40CRS DAjA flOMINAWCE

A 6.0 0.7 2.0 -3.6 93.1
B 6,0 14 2,0 -3.2 67.3

E 6.0 1:6 2,0 ;3.0 5.
3M 7.0 1.6 1.0 .3.0 69.5

MAXIMUM FLOOD MAXIMUM F88

TIME VELOCITY *IMF VELOfITY EBB PRE-
Sot HOURS DATA I4OURS DATA OmIAWCE

A 6.8: .0 L2.8 88.6

S 8.0 2.i . L2.6 55.9

8 80 1:'6 0. :3.0 64.0

ON 6.0 2.1 1.0 13.6 63.6

Notw Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet p~er second prototype.
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TABLE 24
CHARLESTON 'IARBOR MODEL

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

SCHEDULES A, 8, E, AND BM
COOPER RIVER MILE 34

SURFACE
TIME SCH

IN HIOURS SCH A SCI 1 a SCiI E 84%100

0. -0.5 .3 .0.9 -0.8

1.0 -0.5 41.3 -1.0 -0.7
2.0 -0:5 -t.9 -0.9 -.
3.0 -0.4 -0.9 .0.9 -01
4.0 0.1 0.1 0.1 0.1

s.0 0.1 0.1 0.1 8.2A
7.0 0,1 0.5 0.1 1.
6.0 041 0.5 0.1 i.8

9.0 0.1 0.5 0.1 1.*
100 0.1 -0.5 0.1 0.4

110 -0.3 -0.8 0.1 0.1

BOTTOMl
T114E SCH

IN HOURS SCH A SCH 8 SCH E B-4M) 5

0. -0.8 .0.6 -0.7 -.
1.0 1. -i.0 at.9 -.
2.0 -0.81 -0.8 -0.9 -0.6
3.0 -0.3 .0.5 -0.6 -0O.5
4.0 0.1 0.1 0.1 0.1.
g.0 0.1 0.8 0.1 6.4
6.0 0.1 1.4 0.3 0.5
7.0 04 i.5 0.5 1.5
8.0 0.1 1.4 0.9 1.3
9.0 0.1 1.3 0.9 1.0

10.0 0.1. 0.7 0.5 0.5
11.0 -0.8 -0.5 0.1 -0b.2

SUR FACE

MAXIMUM rLOOO - MAXIMUM F88
TIME VELOCtTY TIME VEL06ITY EBB ORE;

SCH HOURS DATi HOURS DAfA DOMINAR3 CE

A 4.0 ox1 0. 10.5 84.6
* g.0 14 2, 1.5 64.2
E 4.0. 0.1 10 T1.0 7.

em 7.0 1.8 2.0 -1.4 29.2
BOTTOM

MAXtMUM FC'0ID MAXIMUM 088
TIME VELOCITY TIME VELOCITY ESO PRE.

SH HOURS DATA HOURS DATA DOMINANCE .
A 4.0 0.1 1,0 .1.0 90.3

7 .a 1:5 1,0 L1.0 39.2
E 4.0 0.9 t,0 10.9 46.8

IIN 7.0 I1z5 2.0 £0.6 36.3

*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 25
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E, AND 5%1
COOPER RIVER MILE 36 .0

SURFACE
y TIMESC

*IN HIOURS SCH A SCH R SCtI E 8-1OD

8. -1.2 -1.4 :1.6 -1.5
2.0 -114 -j.6 -1.7 ;4.6

3.0 -1.5 -1.5 -1.0 -1.1
4.0 -0:7 0.1 0.1 -0.3

4.0 0,1 It 0.5 i.6
7.0 0:1 i.6 0.6 1.6
gea 0,1 2.1, 1.6 i.7
9.0 0.1 i.6 1. 8 2.0

16.0 0,.1 0.7 q.a *
11.0 -0.6 -0.3 Q.1 *~

IN HOURS SCH A SCH 8 SCH E B4100

. -G".6 -0.6 -0. iA
It0 -1.2 -0.6 -0.6 -09
2.0 :1'2 -0.7 -0.9 -1.0
3.0 -0.8 -0.5 .0.7 ..

5.0 0.1 0.2 0.1 0.3
600 0.1 0.3 0.1 0.5
f.0 0.1 0.2 u.6 6.!
8.0t 0,1 0.2 0.9 0.5
9.0 0.1 0.2 U.7 0.3

16.0 -0*3 0.2 0.4 0A1
11.0 -0.6 -0..4 0.1 ..

SURFACE

MAXIPUM rLoor MAXIMUM E9B
TIME VELOCITY TIME VELOCITY EBB PRE-

SC H)URS DAIA hoq DATA DOMINANCE
A 6;,j 0.1 2.0 :.6 96.0
9 8;0 2,1 2.0 .* 45.9
E 9,U 1.8 X.0 .j,'7 5Q.4

em 9;0 2*0 1.0 .1*6 50.6

B0orOM

MAXIOM? FLOOD MAXIMUM EBB
TIME VELOCITY TIME VELOCITY EBB PRE-

SC H3LJRS DAT A HOURS DATA DOMINANCE
A 5j 0.1 1.0 *1.2 94,7
3 6-0 0.3 2.0 .0:7 69.5
E 8.0 0.9 0, 90-9 49,2

eM 600 0.5 2.0 .1.0 64,1

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

_ 4PS



-:..,.- - r . - a .- 
-. -.j 

- . - .

-67.

TABLE 26
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 HIOURS SCH A SCI 8 SCl E B-MD

0. -3'9 -3.3 -3.2 -3.-

i.0 -4.6 .4.0 -3.7 -3.7 p
2.0 -3:.9 -4.2 .4.4 -4.4
3.0 -3.9 -3.7 -3.. -3.2
4.0 -2.6 -0.3 -0.6 -0..
6.0 -1"3 2.6 1.3 3.2
6.0 -0.4 4,0 1.. 4.6

7.0 0.2 4.0 i.7 4.7
8, 0.7 4 i 1.6 4.7
90 0;3 3.9 1.5 4.4

16.0 -0.3 2.5 0.3 2.6
li.0 -2.2 -0.6 -0.8 1..

BO'rrOt I

T IM E 
B oH 

@ .

IN HOURS SCH A SCH B SC! E B-HO0 - 5

j. -3;4 -3.3 -2.3 -3.2

io -4.1 -3.9 -2.5 -4.0
2.0 :4;3 -4.3 -2.9 -4.4

3.0 -4.5 -3.5 -2.5 ,3.8
4.0 -2.5 -0.7 -0.5 -0.-
6.0 2.0 i..0 2.5 .
6.0 -0.4 2.5 2.3 3.4
7.0 0.2 2.9 2.4 3.3
se0 0;4 2.5 2.6 3.4
90 0.3 2.3 2.3 3.2 .-.

idea -1.3 0.8 2.3 2.i
I1.0 -2.3 -i.1 -1.0 -6.9

I* S

SURFACE

MAXIMUM FLOOo MAXIMUM F98
TIME VELOCITY TIME VELO ItY EBB PRAII

SCH HOURS DATA HOURS 0AA DOMINANCE

A 8.0 0:7 l.0 54.6 95.3

* 8.0 4.1 2.0 44.2 44.4

E 7.0 1.7 2.0 -4.4 68.2

am 7.0 4:7 2.0 -4.4 4i.4

MAXIMUM FLOOD MAXIMUM FOB

TIME VELOCITY TIME VELO.ItY EBB PR ;
SCH HOURS DATA HOURS DAiA DOMINANCE
A $,0 0:4 3.0 4.5 96.7 *
* 7.O 2:9 2.0 :4.3 57.5

s 8.0 2:6 2.0 2.9 49.7
BM 6,0 3.4 2.0 .4.4 49,9

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

Velocities are expressed in feet per second prototype. 0 5 .
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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 &M

COOPER RIVER MILE 40
SURFACE

TIME SCH
IN HIOURS SCH A SCH B SCH E B-MoD-- --

.0 -1:5 -0.9 -1.6 -i.6I2.0 -2*2 -i.1 -2.2 112.1i
2.0 -2.5 -i.6 w2.4 -1.4
4.0 -2.3 -b.8 .1.5s ;.
5,0 -1.2 0.1 .0.1 0.1
6, 40 -0.6 0.9 0.7 i.2 -

7.0 -0.4 1.0 1.1 1.0
$t0 0.3 0.9 1. 0 0.
9.0 0.2 0.9 0.9 0.

16.0 0.2 0.8 0.6 0.9
11.0 .- 0.5 0.2 0.1 0.1

TIME A CI
IN HUURS SCH A SCM B SC'! E B-MOO

a. -1:5 -i.2 .0.0 -0.9
1la :1.9 -1.4 -- i.7 -1'.6
2.0 -2.3 -1.6 -2.1 ;6.9
3.0 -2.0 -i.2 -2.0 06.9
4.0 -2.1 -0.9 -1.1 "0.!
5.0 -1.6 -0.3 0.1 0.
6.0 -1.1 6.1 0.4 1.
7.0 .0,7 0.7 0:6
8.0 0.2 1.2 0.8 1.3
9,0 0.2 0. . 1

18.0 0.2 0.7 0.1 i.8
11.0 -0.8 0.1 0.1 0.1

SURFACE

MAXtMUM-FLOOD MAXIMUM FB8
TIME VELOCITY TIME VELO~tTY ERR OR6-

SC HOURS DATA WOURS DATA DOMINANCE
A 8.0 0.3 3.0 02.5 95.6
11 7.0 1.0o 3.0 11.6 50.9
E t.0 1.1 3.0 .2 4 67.5

IN 6.0 1:2 2.0 .2.1 62.5

BOTTOM

*MAXIMUM rCOOD MAXIMUM 988
TIME VELOCiTY fINE VELOE!7Y18 EO RV;

SCH HOURS DATA HOURS DAiA DOMINANCE
A 6.0 0.2 2.0 12'.3 97.2
I 8.0 1.2 2.0 . 1.6 66.5

Boo. 0:8 2.0 .2.1 76.2
iN 7.0 1a4 1.0 -1.6 43.4

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

IN i1OURS SCMi A SCH B SCO IE B-MOD

.1.0 -.
2.0 -2.0 .-. -3.8 -4.2

3.0 -2.2 -1.3 -4.0 -4.0
. 2.2* -0.9 -30 2.6

Sea l.2 0.4 0.4 0.5
.0 -0.3 0.5 1.0 .

7.0 0.2 0.9 1.5 1.3
8.0 0.2 0.9 t.5 .

10.0 0.2 0.8 1.1 1.0
11.0 -0.4 0.3 0.2 0.3

BOTTOM
TIME SCH

IN HOURS SCM A SCH B SCH E B-MOD

as -1.7 -1.2 .2.9 -2.6 S
i.0 -2.3 -1.7 .3.2 -3.4
*.0 -2.9 -i.7 -3.7 -3.9

3.0 -3.1 -1.6 .3.7 -4.0
40 -3.0 -i.4 -2.9 ..

g.0 -2.5 .0,3 -0.7 -0.3
600 -1.6 0.1 1.2 1.

7,0 -10 ., 1.7 i..7
a00 -0,4 i.2 1.7 1.

90 012 i.3 1.5 1.9%
10.0 0,2 1.1 1..5 1.
11.0 -0.6 0.5 0.5 0.3

SURFACE0

MAXjMUM FCOOD MAXIMUM 088

TIM4E VELOCITY TIME VEL0hITY FSR PRE-
SCH HOURS DATA HOURS DAtA DOMINANCE
A 7.0 0:2 3.0 .2.2 9413

9 7.0 0.9 2,.0 -1.4 64.7

E . 15 3.0 -4.0 71.5

am 70 1 2,0 &.4.2. 70.6

BOTTOM

MAXiMUM Ft O0 . MAXIMUM 813
TIME VELOCITY TIME VELOCITY 9BB PRE-

SCH HOURS DATa wOURS tDMA DOMINANCE
A 9.0 0.2 3,0 131 95.2
9 9.0 1:'3 2.0 !1.7 60.4

E 7.0 1:7 2.0 .3 .7 67.60
'a" 8.0 1.9 3.0 &4.0 66.1

Note: Time is expressed in hours aftcr moon's transit of 74th meridian.4
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 PINOI'OLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B. E, AND BM

COOPER RIVER MILE 44

SURFACE
TIME ScII

IN HIOURS SCII A SCH 8 SCiI E B-W)D

at -1.6 -i.3 .0.3 .0.7 -

.0 -1.8 -j.2 -0.4 -0.8
3.0 .1.9 -1.0 -0.6 -.
4.0 -1.9 -0.9 .0.3 -0.1
Sa0 -1.7 0.1 0.2 0.2
6.0 -1,6 i.0 0.3 0~
7.0 1j.4 0.7 0.6 0.2

8.0 -14 0.6 0.5 0.
t.0 b05 .5 0.3 b~i

10.0 -0, 8 0.2 0.2 0.i
11.0 -1.1 0.1 .0.9 .

BOTTOMl
T I N SCH

I N HOURS SCH A SCH B SCH E B-4109

2.0 -1.3 -i.6 -0.1 -1.1.
3.0 -1.1 -i.6 0.1 -1.1
4.0 -1r3 -1.1 !0.3 -6.7
5.0 -1. 0.1 0.4 0.3
6.0 -1.0 i.2 0.5 0.6

.0 -0.6 0.9 0.6 0.6
8.0 -0 .4 0.5 .0.8 0.
9.0 -. 3 0.4 0.6 0.s .- .

10.0 -0.1 .0.2 0.3 0.
110 -0.5 0.1. -0.5 -0.3

SURFACE

MAXiMUM FLOOD MAXIMUM FBB
TIME VELOC!TY TIME VELOr!ITY EBB RE.

SCH HOURS DATA WOORS DATA DOMINANCE
A 9.0 -. 5 3.0 ;1 .9 100.8
B 6.0 i' 0 1.3 62.9
E .0 0.6 3. a S.6 56.2

am S.0 0.2 1.:0 0.O.8 72.3

BOTTrOM

MAXIMUM VLOnO . MAXIMUM FOB
TIME VELOCITY TIME VELOnT~VY EBR PRO.,

SCH HOURS DA&A H4OURS DAtA DOMINANCE
A 10.0 . 2.0 ;1.3 106.d

9 6.0 1.2 0. 11.0 69.2
E 8.0 0,' 1.a 1.5 37.6

3M 40 0.6 0: 11.2 69.2

*.Note: Time is cypressed in hours after moor's transit of 74th meridian.
Velocitics arc exprcsscd in feet per second prototype.
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Tf.6LE 30
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS
SCHEDULES A, B. E, AND B3M

WANDO RIVER MILE 01

SURFACE
TIME scai

IN tIOURS SCH A SCH 8 SCII E B419D

a, -2.0 -1i.6 -1.4 ..
1.0 -1,2 -0.6 -0.5 ..
2.0 0. al1 0.2 0.3
3.0 1.7 i..6 1.3 1..4
4.0 1.9 i.6 j.4 i.6
5.0 1.:9 i.6 1. i.

6.0 1.6 1.4 .. 1.i
7.0 1.0 0.9 0.6 6.8
9.0 -0.4 -i.6 -0.5 .&

10.0 -2,8 -2.3 -2.5 -.
1. -2.9 -2.2 -2.4 ;2.i

BOTrO11
TI~E SCH

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

I.0 0. -0.7 -0.6 -.
2.0 0.9 0.1 0.5 0.8
3.0 1.4 i.2 1.3 1.5
4.0 1.2 1.7 1.5 i.&
5.0 13 i.6 1.2 i.6

Jl,0 1.0 0.7 1.0 08
S.0 0 .5 0.1 -0.3 6.i

idea0 -1.0 -2.3 -2.2 -2.0
Ilea -1.1 -2.3 -2.3 -2.3

SURFACE

MAXtMUM FLOOD MAXIMUM Egg
TIME VELOCiTy TIME VELOHTly EBB ORIE;

SCl HOURS DATA WOORS DAfA DOMINANCS
A, 4.0 1.-9 Ile0 !2.9 59,6

* 3.0 1.6 10.0 L2.3 55.4
E 4.0 1;4 10.0 a2.5 63.3

am 4.0 L1:6 10.0 -2.15 .

MAXIMUM FCO1D MAXIMUM 089
TIME VELOCiTY TIME VELO 171Y EBB OR~i-

SCH HOURS DATA WOURS 0A'?A DOI41NANCE
A 3.0 1.4 Ilea al.1. 31.5
* 4.0 1;7 to a 12.3 07.6
* 4.0 1.5 11.0 :2.3 57.5

am 4.0 1.6 Il.0 ;2.3 49.6

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet pcr second prototype.
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TABLE 31
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY' RELEASE HYDRO GRAPHS

SCHEDULES A, B, E,.AND BIN
W1ANDO RIVER MILE 03

SURFACE
TINE SCH

IN HOURS SCH A SCI is SCH F B4101)

2. 0;9 0.1 0.6 0.4
3.0 2.7 2.3 2.2 1.7

6.0 *2;3 j.9 .J.5 i-
f.0 1.8 1.6 1.1 1.2
700 1'2 1.0 1.1 6.a

80 0.1 01 .. .
9.0 -2.0 -i.9 -i.9 -2.2

16 0 :3;4 -3.2 -3.2 w3.9
11.0 -2.5 -3.1 -2.7 ;3.i

Barroll
TIME SCH

IN HOURS SCH A SCH B SCH E 0-ILOD

0. -:1 -. 3 2.0 -1.9

1.0 -14 -i.2 i 0.
2.0 1.0 0.1 0.5 0.6
3.0 2,6 2.4 2.
4.0 2:6 2.3 1.9 1.6

5.0 2.5 2.1 L.8 i.6
6.0 2.0 2.0 1.7 1.

*.0 1.5 i.6 1.4 .

9.0 -1.3 -1.4 -1.2 -1.4
10.0 -3.2 -3.1 -3.4 -3J1
11.0 -3.2 -3.i -3.2 -3.0

SURFACE

MAXIMUM rCOOD MAXIMUM FOB
TIME VELOCtTY TIME VELOEIY EBB PRG;

SCH HOURS DATA HOURS DAiA DOMINANCS

A 3.0 2.7 l0v0 :3.4 49.5

B 3.0 2.3 .10.0 13.2 56.0

E 3.0 2;2 s0o ;3.2 56.9

3M 3.0 1.7 100 3.9 63.4

BOTTOM

IkAXtHUM FLOOD MAXIMUM 092

TIME VELOCiTY TIME VELoEITY EBR PR6.

SCH HOURS DATA HooRs DA DOMIJANCO
A 3.0 2.6 10.0 .3.A2 48.7

9 3.0 2.4 love i3.4 5636
E 3.0 2,0 10.0 13.4 56.3

am 3.0 147 l00ogo 5.

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

w lw 4P w lp 9



- 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

SURFACE
T IE SCH

IN HiOURS SCH A SCH B SCII E B-MOD

0, -3.7 -3.0 .2.2 .6-

i.0 -2.2 -i2 i. 'i
2.0 0,7 0.1 0,3 0.4
3.0 3.1 2.3 i.4 2.
4. 3,1 2.3 ?.3 ~
t .0 2.3 2.1 16 1.9
6.0 2.1 L .6 j. 1.
7,0 1,8s 1.3 1. 1.
8.0 0.7 0.1 0.3 .0.4
9,0 -1.3 -2.0 -.

TIME SCH
IN HOURS SCH A SCH B SCH E B-MOO .

0. -3.0 -2.3 -. 2 -2.3
i.0 -1.6 -1.3 -.1 .,
2.0 0.9 0.1 0.5 0.4

3.0 3.0 2.0 2.0 2.1
4.0 2 8 2.1 .2.0 ?.3
5.0 2.3 i.9 i.7 1.9
690 .2.1 1.4 i.3

7:0 2.0 2. 2 42
8a 0,9 0.1 .0.3 ~.

10.0 -3.2 -3.0 -2.3 -.0
11.0 -3.3 -3.4 -2.3 -3.4

SURFACE

MAXIMUM FLOOD , MAXIMU4M EBB
TIME VELOCITY TIME VELOCITY EBB ORt;

SCH HOURS DATA HOURS DATA DOMINANCE
A 3.0 3:1 1100 w4.3 5.

9 3.0 2.3 10,0 .4.0 60.2

pE 4.0 1.7? 10.0 :F41 6i,9
am 4.0 2.3 10.0 .3.9 55AN

MAXIMUM FCDOD MAXIMUM 089
TIME VELOCtTY tINE VELOeITY EBR OR

*.SCH MOtURS DATA HOORS DATA Dom I -ANCtI
A 30 3 0 it, T3.3 49

8 4.: 0 2:1 11.0 3:4 60.4
I S.0 2. 0 I0.0 i2.3 54*4

IM4 4.0 2:3 10.0 14.0 96,9

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

Po
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TABLE 33-
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPI4S

SCHEDULES A, B, E, AND BM
WIANDO RIVER MILE 07

SURFACE -

TIME SCII
IN HIOURS SCH A SCH 8 SCH E 84Y30

-1. -0.9 .4 -.

1.0 -1.4 .0.9 0.1 ;i.b
2.0 -0.1 0.1 0.1 0.1
3.0 1.4 i.2 1.2 i.3

4.0 1.4 i. 1.2 t.8
S.0 141 .2 1.2 1.
60 0 1.0 1.0 1 .5
7.0 1.0 1.0 0.7 1.
i.0 0,7 0.5 0.4 .
9.0 -0.5 0.1 .0.1 .0.1.

11.0 -2.0 .1.7 .1.8 -1.8

TliE SCM
IN HOURS SCM A SCH B SCH E .B-MOU

0, 1 .1.4 -i.2 .
i.0 -1.4 -0.9 -0.6 -.

2. '05 01 0.3 6A

3.0 1;2 0.9 0.7 1.1
i.0 1:3 i.0 -0.9 -i-6

si0 1.0 1.0 0.8 1.4

7.0 1.0 0.7 0.6 1.1
8.0 0.5 0.3 0! ..
9.0 -0.5 0.1 -0.3 -1.9

100 -18 -0.9 -0.9 92.2

11.0 -2.1 -i.2 -0.9 .2.1 -

SURFACE

MAIU FOD MAXIMUM kBB

TIME VELOCiTy *IME VELOCIty ESBPE
Sa HOURS DATA wOORS 00~A DOMINANCE

A 3,0 1. 4 11.0 ;2.0 56.2

B 4.0 1 .3 110 7 44.2

E 3.0 j2 11.0 A1.8 4t.5

ON 4.0 1.8 110. La 42.L

BOTTOM

MAXIMUM FLOOD MAXIMUM F88
TIME VELOCITY tIME VELOh!ITY Ego PR9;

SCH WOURS DATA MOO0RS 1)A1 A DOMINANCE
A 4.0 1!3 110 .. 5.

S 4.0 1 0 0. 61.4 48.5
E AS0 0.9 0. 11.2 47.2 -

SM .0 0. 2.2 5t.6

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

No w w V V V VS U V _



TABLE 34
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E. AND BMI
WANDO RIVER MILE 09

SURFACE
TIME SCH

IN WLURS SCH A SCH I SCH IE 8410D

0. -1'2 .2.3 .2.6 -3.3-

i.0 0o,5 0.1 a.3 ..
3.0 1.8 3.8 i.1 2.6
4.0 1.7 2.8 3.1 2.4
g.0 .2.1 i.7 .2.1 1.
6.0 I.4 i.7 1.4 .
7.0 1:2 i.3 1.0 1.
see 0,8 0.9 -0.6 .6.4
9.0 -0.5 0.1 .1:0 !'.6

10.0 -1.4 -1.6 .27 -.
11.0 -1.4 -2.3 .3. a

BOTTO.'1
TIME C

IN HOURS SCIL A SCH B SCH E B84100

. -13 .16 .2.9 -3.t

i.0 -1.0 -1.0 -1.9 w.?

0.0 -0.5 O.t 0.5 .0.5
3.0 1.4 3. 2.9 2J'
4.0 1.8 3.0 2.1 1.

g.0 2.4 2.0 1. 1.
6.0 1.9 i..6 1.1 0. S

.0 1.4 1.6 0.8 6.8
8.0 0.7 0.8 0.3 08.4
9.0 -0.4 0.1 -1.0 .1.0

lo.0 -1;2 ~j 5 -2.4 .2.8

11.0 -1.4 -1:e -2.9 *3.6

SURFACE

MAXIMUM FLOOD MAXIMUM i84

TIME VELOCiTy TIME VELOFITY E84 ORE-
SCH WouRs DATX MOORS DAIA DOMINANCE
A 5.0 2.1 10.0.l. 42.3

8 3.0 3'.8 0. ;2A3 4i.0

2 .0 34:10 :3.0 59.1

0" 3.0 2.6 11 43.5 63.2

BOTTOM

MAXIMUM FLOID MAXIMUM 0B0
TIME VELOCITY tIME VELOrEITY EBB OqE;

SCH 1OR OT OUiRS DATA DOMINANCE
A 5.0 2:4 11.0 .. .4 40.3

5 3.0 3.9 0. ~ 6 33.8
9 3.0 2.9 Ita 12:9 05.

ON 3.0 2.1 11.0 .3.6 67.3

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

S_ S S VW w w 0 0
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TABLE 35

CHARLESTON HARIOR MODEL
BUSHY PARK WATER SUPPLY TESTS

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

WANDO RIVER MILE 13
MIDDEPTH

TIHE scH
IN HIOURS SCH A SCH B SCat E 8-MOD

o. -2.2 .2.3 -3.8 -1.6
1.0 '2-1 12.5 -1.5 -1.1.p2.0 %-3 -0.4 -G.3 0.1
3.0 0.5 1.6 0.3 1.6
4.0 t.5 1,6 1~.4 1.6

5. t3 :0 1.1 1.4
6.0 ~ ~ ~1.0 09 .. 1

7.0 0.9 0,9 0.7 0,

6.0 0.7 0.7 0,7 c.6
9.0 .0.4 0.1 0.3. 0.1 . S

10.0 -2-0 -2:g -0.9 w1.6
11.0 -2.0 -2.3 -1.6 -1.6

MIDLOiPT1

MAX11'UM FLOOD MAXIIMUJ1 E98

TIMES vELOCITy TIME VELOCITy EBB PRE.
SCH JURS DATA HiOUR5 P~AT DOMI!NANCE

A 4-.0 1.5 0, w2-.2 65.0
B 3-:0 1.6 i,0 .2.5 60,6

E 4-.0 1,4 0. .1.8 511.3
em 3-.0 3..6 Q, . .1.6 46,9

Note: Time is expressed na hours after moon's transit of 74th meridian.
Velocities are ex;'ressed in feet per second protct~p4J.

w
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TABLE X
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT. VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B, E, AND O3M

ASHLEY RIVER MILE 01

SURFACE
TIME SCH

IN flOURS SCH A SCH 8 SCtI E B 410D

1.0 -0.9 -0.6 00.9 ..
2.0 -0.8 0.5 0.1 0.3

3.0 0.6 i.2 1.7 .
4.0 0.9 1.9 1.4 211
5.0 0,8 2.0 j.2 2.6
4.0 1.5 1.5 .1.0 1.3

.0 0.1 0.6 0.3 0.
se0 0.4 -0.8 0.1 el0.6
9.0 -1:4 -i.5 -2.0 .0f.6

10.0 -1.4 -2.0 -2.1 -1.9,
11.0 -1.6 -2.3 -2.2 -.

BOTT&I
TIME SCH

IN HOURS SCH A SCH B SC4 E B-MOO

0. -0.9 -1.4 -i1 ".
1.0 .0;3 -0.3 -0.4 o
2.0 0.8 0.9 0.1 1.0
3.0 0.8 i.5 1.7 2.0
4.0 1.3 i.6 1.5 2.1

1. 1.2. . 1.5 .
6.0 1.3 1.6 1.2 i.4
7.0 0.8 0.7 0.6 0.9
8.0 -0.3 -0.1. 0.1A~
9.0 -0'9 J~.4 -. -.

10.0 -1.4 i1.8 .1.6 -1.3
11.0 -1l.5 -2.1 .1.6 ;1.9 ...

SURFACE

MAXIMUM 71000 MAXIMUM 080

TIME VeLOCITY tI4E VELOtItY EBB ORE;
SCM HOURS DATE HOURS DATA DOMINANC6
A. 6.0 1.5 11.0 .1.6 6.

9 5.0 2.0 11.0 '2.3 5~

E :3.0 117 11.0 !2.2 62.3

am 4.0 2.1 1110 52.0 52.2

BOTTOM

* MAXIMUM FLOOD MAXIMUM 99
TIME VELOCiTY tIME VEL08ITY EBB PR9-

504 HOURS DATX HOURS DAfA, DOMINANCS
A 4.0 It:3 11.01 1. 46.6

IS 4. 11:6 11.0 2. 50.3

E 3.0 1,7 10.0 :1.6 49.6

OM 4.0 2:1 s1l0 91.9 39.3

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

_ 4PS
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TABLE 37
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, E. AND BM4
ASHLEY RIVER MILE 03

SURFACE 7

IN aIOURS SCH A SCH 0 SCHt E 94201)

~. j7 19 .4 -1 .9

1,0 .io a 1. -0.7 -0.9 .0
2,0 0 1. 0.1 D 0.

S.0 0!7 6.6 ::9 .
.0 1.0 0.6 06

5.0 .0,7 0.6 -0.7 .

.0 0.1 0.4 0.:4 0.3

16.0 -2 2 -2.2 1 3 -2.0

110 -2.2 -2.3 -. 5 -0

TIME sCH
IN fHOURS SCH A SCH B SCH E 8-1-100..

o1 -0.7 -0.8 -.

O'o 0.8 0.5 0.6 5
6.0 01 Q0. 0.1

9.0 01 2p4 *.4 -.
10.0 - 1.0 i -i3 -. 2

1 1.0 1 -3 -. 3~ -0.2

SURFACE
MAXIMUM FLOOD - MAXIMUM FOB

TIME VELOCtTY TIME VELOEITY E8B ORE-.
Sal HOURS DATA WOURS DATA DOMINANCE
A 4.0 1.0 1000 *2.2 75.9

S 3,0 018 &2.. 1.3 74.8

E 3,11 0.9 11.0 11.5 75 0
3M 3.0 0.9 10.0 62. 0 7i.4

1MAXIMUM FLOOD MAXIMUM i88

TIME VELOCITY fINE VELOtITY FBR ARE;
504 HOURS DAY# HOURS DATA D0MINCE
A 3.0 1.2 1000 .1.0 25.3

0 3.0 1;3 t0.0 :1.3 45.3

6 3.0 1.2 10.0 11.3 46.6

EM 1.0 1.3 10,0 1.1.2 3991

Note: Time Is expressed in liours aftcr moon's transit of 74th~ meridian.
Velocities 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 HYOROGRAPHS
SCHEDULES A, B, E, AND 11M

ASHLEY RIVER MILE 050

SURFACE
TIME SCli
INLOURS SCH A SCH 3 SCII E B-MOD

0. -2.5 -2,3 .2.4 -2.i

2.0 -0,1 0.1 0.1 0.4
3.0 2.1 2.0 1.6 2.2

.0 2.0 i.7 i.6 .

si0 1.1 i.6 1. .

7.0 0.9 1.0 lot 0.
s.0 0.1 0,11 0. ..

9.0 -2.2 -2.3 -1.8 -2.1

110 -3.0 -3.0 -2.8 e2.9

BOTTOrl
TIME SCMI

IN HOURS SCH A SCH B SCM E B-MOD

0. -I .9 -1.8 -. 7. ;i.6

.0 -1.0 -0.9 -0.9 -a
2.0 0.1 0.1 0.1 1.1
3:0 2.3 2.3 2.3 2.i
4.0 2.1 2.1 -2.2 2.i
to0 2.2- i.6 2.6 1.*
6.0 1'6 j.6 j.4 1.8 _

7. 4.0 1.0 1.0 0.9
8.0 0.1 0.1 0.1 -6.2
9.0 -1.4 -j.9 -1.6 -1.6

1.6.0 .2.5 -2.6 -3.0 -2.6.
li.0 -2.4 -2.7 -2.4 -2.1

SURFACE
MAXIMUM FLOOD MAXIMUM FBB

TIME VELOCiTY tIME VELOCITY EBB ORE;
SCII HOURS OAT& HOURS DAfA DOMINANCE
A 3.0 2.1 10, 3.3 62.7

* 3.0 2.10 10.0 .13.0 66.1
E 5.;: oo 3.0 60.5

RM 3.0 2:2 10.0 r3., 58.3

BOTTOM

MAXIMUM FLOOD MAXIMUM 089
tIME VELOCITY tIME VEL08ITY EBB ORE;

SCH HOURS DATA HOURS DAf A DOMINANCE
A 3.0 2.3 10.0 ;2.5 51.4
* 3.0 2.3 11.0 12.7 53,7

E 3.0 2.3 Io.0 Z3.0 53.1
3M 3.0 2. 4 10.0 ;2.6 48.3

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

P



TABLE 39'-
CHARLESTON HARBOR MODEL

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

SCHEDULES A, 8, E, AND BM
ASHLEY RIVER MILE 07

SURFACE
TIME Sbi

IN HIOURS SCFI A SCII 9 SCH E B-MO1D

, -2'2 -la -0.9 ..
10 -1.5 -0.9 -0.9 -.

0. 0 .1 0.1 0.1 -0.3
3:0 1. i:0 1.2 i.2 -

10.0 -2.9 1.9 t2.2 -.

-11.0 -2. -9 . -2.2 -2.7

BorrO1I
TIME .SCH

IN HOURS SCH A SCH B SCH E B-MIOD

0. .2;4 .. 16 -.
i.0 -1:7 -0.8 .0.9 -.
2.0 0;1 0.1 0.1 -0.3
3.0 2.0 1.0 2.2 2.5
4.0 17 0.9 2.0 2.i

6.0 1.7 0.8 1.6 1.5
- -7. 10 .5 1.2 1.3

6. 03 0.1 0.1 0.
9.0 -16 -j.0 -0.9 -.

11.0 -2.7 -2.1 -1.9 -2.3

SURFACE

MAXIMUM 17LOD MAXIMUM F98
TIME VELOCIYY tIME VELO ITY EBA ORE:

SCH HOURS DATi HOURS DATA DOMINANCE
A 3.0 1.7 10.0 ;2.9 62.5

B 3.0 11:0 10.0 :1.9 64.5
E 4.0 1 6 10.0 L2.2 54.1

am 4.0 1.-6 10.0 .2.7 64,i

MAXIMUM UCOD MAXIMUM FB
TIME VELOCtTy tIME VELO I*Y EBb ORE;

SCII HOURS D Al I wOURS DAiA DOMINANCE- -

A 3.0 2 .0 10'0 ;2.9 60.4
B 3.0 1.0 10.0 ;2.3 66.6
E 3.0 2.2 10. a 2.1 46.9

ON 3.10 2 ,5 11.0 12.3 50.8s

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities arc expressed in feet per second prototype.0

01.7 ,e.



TABLE 40

CHARLESTON HARBOR MODEL
BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A. B. E. AND INM .0
CLOUTER CREEK MILE 01 -- -

SURFACE --

TINE !§C11
IN ilOURS SCH A SCH B SCtI E B-1OD00

0 07 -0.7 -0 .5 -0.6
2.0 '0.3 0.2 g.1 -0.5
3.0 o.5 0.5 0.5 0.1
4.0 0.0.7Q5 0.
5.0 .8 0.6 .0.7 0.2
6.0 1.! D.9 0.8 0.2
7.0 0~.9 0.9 Q,9 0.3
8.0 0.2 0,3 0.2 0.70

10.0 -1.6 -1.2 -1.1 o.3
11.0 -1.3 -1.3 -108 -X,8

BOTTON
TIMESC S

IN HOURS SCH A SCH B SCH E B-101)

1.0 -0.! -0.3 0.1 0.1
2.0 0.5 -0.1 o.il 0.5
3.0 0.7 0.5 0.t 0.3
4.0 0.8 0.5 0, 0.2
5.0 0.6 0,6 0.7 0.7S
8.0. 1.0 1.0 1,2. 0.8
7.0 0.8 1,2 111. o.8
810 0.3 0.9 0.4 -Q.5
9.0 -1.0 -i.1 -005 "00.3

10.0 -1.3 .1.1 .0,6 -0.9
11.0 -0.7 -0'.6 -0.3 -0.5

SURFACE

MAXIMJUM FLOOD M1AXIMU11 E98

TIMFS VELOCITY T1M1ES VELOCI TY EBB PRE-.
SCH HJRS DATA $0UR3 PATA DOMIN4NCE
A 6-.0 111 10,0 . 1,7 611,)
8 6-0 0.9 1U.0 .1.6 60.20
E 7-.0 019 10,0 al't 52,7

sm 4-0 0.8 10.6 p.3 65.1
BOTTOM

RAXIPUM FLOOD MAXIMUM EBB
SCM 1M2 ELOCTYy TI' VELCIT EBB PRE-

SM umR S VDATA 4OURS IJATA DOMINAtlCi
A 6-.0 1.0 10,0 11113 45,6
B 7-0 12 9,0 12. 4,
E 6.0 1.1 10,0 .0.6 24#4

13M 6,0 0, 10.9 00. 4,

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

OF W w W
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TAL 4,.
CHARLESTCN HAREOR MODEL

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

SCHEDULES A, B. C. AND 0
COOPER RIVER MILE 30

TIME SURIFACE

IN HOURS SCH A SCI -t SCiI C SCII D

i0 -2:6 -?.O -1.0 -i.3

3.0 -1.4 -0.6 -0.8 -. !
4.0 -0'3 0.2 2.1 8.1
S.0 0.1 b.7 0.4 CA5
6.0 0;:3 0.6 i.4 1.0
T.0 0!.4 0.4 1.4 0.9
6.0 0,2 0.3 1.2 6.6.
9.0 0.1 0.1 1.0 0.3

10.0 -03 -0.3 0.1 -0.3
11,0 -1.5 -1.0 .0.9 -60

BOnD?!t

IN 1IOURS SCH A Sn!1 B SCH C SCH D

0.O -2.1 -It3 .I -. 8 -. 1

3.0 -2.0 -1.5 -1.3 -1.0
4.0. -. 6 5.1 0.1 0.A

6vo 0.1 ,3 0.6 .
1.0 0.1 .3 0.5 .
a.0 0.3 0.8 0.9 0.6
9.0 0ll 0.6 0.5 0.3

10.0 -.0.7 0.3 0. .h .I
11 .0 -1.6 -0.5 .0.3 -i.8

SI IRFACE

MAXIMUM FLOOD mAYCMUM F88
TIME VFLOCtTY TIhiE VELO I1TY FBR ORE.

sCH HOURS DATA HOURS DA#A DOM114AQCE
A 7.0 0.4 1.0 .26 92.6

* 5.0 0.7 1,0 -2.0 77.,
C 6.0 1&4 i,0 Z1.0 46.i

0 6.0 1.0 0. £1.6 66.8

MAXIMUM FLO~r MAXIM'p4 ;:88
TIME VILOCiTY ~ImE ~ELO ATY Fgh R$;Q

SCH HOURS D A 7 01ups IAJA DOMINANCE
A 6.0 021 2.0 -2.4 94.9 _* 6.0 1- i.3 0.2.3 64.2
C 6.0 31. 1.0 12.3 70.5
0 *.0 0.8 1.0 Z2.3 72.6

*Note, Time is expressed it, l.ors z Fcr mooi's tran,,it of 74th meridian.
Velocities are expressed in feet per second prototype.

-w w_____



TABLE 42
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS

CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYDROGRAPHS
SCHEDULES A, B. C. AND 0

COOPER RIVER MILE 34

SURFACE
T~IE

IN tiOURS SCH A SCII h S01I C SCH 0

2.0 -0,5 -, 13 -.

3.0- -0.4 -0.9 .0.9 ..

4.0 0.1 0.i -0.5 6.J

6.0 0.1 0,8 0.2 0.1
7.0 01 6.5 0.1 04t

.0 0.1. 0.5 0.1 8.
90 0.1 0.9 0.1t 0.1

10.0 0,1 .0.1 0.1 .4
ii.o -0.3 .0.8 0.1 -06.3

BOTTOM
TINE

IN [hOURS SCH A SO-I B SCH C SO-I Do'

0. -0.8 .0.8 .0.19 .i
1.0 -1*0 -. 11 p.

3.0 -0.3 -0.0) .0.6 .0.8
.0 0,1 0.1 0.1 0.1

5.0 0,1 6.8 0.3 6.4
6,0 0.1 i.4 0.8 b.6
7.0 0.1 i.5 1.0 0.
8.0 0.1 i.4 1.2 09
9.0 0.1 1.3 J.4 0.

10.0 0.1 0.7 0.9 6.6.
11.0 -0.8 -0.5 0,1 0.1

SURFACE

MAXIMUM FLOOD MAXIMUM FBB
TIME VELOCITY TIME VELOdITY EBB ORO;

SCH HOURS DATA HOURS DATA DOMINJAWCG
A 4.0 0.1 a, .0.5 8.

So 5.0 11 20 6 1.5 64.2
C 6.0 0.'2 ;,1.6 8.

Soo. 0.3 1.too8.

MAximum FLOOD MAXIMUM PO

tIME VELOCITY iIME VELOCIty 686 "t;-
scH HOURS DATA MOORS DATA, DOMINAGCI

A 4.0 0:1 1~ ;;1.o0 90.3

C .0 14 1'D ;1,1 39.6
0 .0 0.9 1. 10 46.2

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

Z 7-0
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TABLE 43
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B, C, AND D00
COOPER RIVER MILE 38

* SURFACE

IN tIOURS SCH A SCH B SCI C SCI I D

0 -3.9 -3.3 .8. -.

1.0 -4.6 -4.0 .3.7 ..
2.0 -3.9 -4.2 .3.6 -4 .
3.0 :3#9 -3.7 -3.6 -4.0

4.0 -2.6 .0.3 .0.6 -0.8
5.0 -1 3 2.6 .7 .

6. 0.4 4.10 1.7 1.1

.0 0.2 4.0 2.0 1.
8.0 0.7 4.1 2.2 1.
9.0 0.3 3.9 2.2 1.9

11. 0 -2.2 -0.6 -0.3 ..

BOTT0O1
TIMIE

IN HlOURS SCH A SCI! B SC!! C SCH D 4

0. -3:4 .3a3 -i.8 .2.9
1.0 -4.1 -3.9 -24 3*

2,a0 -4.3 -4.3 -;.7 .3.6
3.0 -4.5 .3.5 -2.3 -3.3
480 -2.5 -6.7 0.4 .0.7
5.0 :1;1 2.0 1: 0.5!1
6.0 -0,4 2.5 2.4 i.9
7.0 0.2 2.9 2.9 I's
8.0 0,4 2.5 3.2 2.0
9.0 0:3 2,3 3.0 1.3

11.0 -2.3. -1.1 -0.5 .0.5

SURFACE*

MAXIMUM FLOOD MAXIMUM F98
TIME VELOCITY TIME VSLOrITY FBA OR5.

SCH HOURS DATA WOURS DATA DOMINANCE
A 8.0 0.7 1.0 a..6 95.3
9 8.0 4-. 2,0 .4 .2 44.4
e 8.0 2.2 20 a £3.8 6i.t

D 8.0 1.7 2.0 -P4.5 7i.5

aorroMI

MAXIMUM FLOOD MAXIMUM 089

t IME VELOCiTY TIME VELOFITY v9 B PRE-
SCH HOURS DATA HOURS DATA DOMINANCE
A 8.0 0.A 3.0 ;64.5 96.7

* 2. 2:9 2.0 :4.3 50.5
C 8.0 2;0 2, a 3.6 64.5

0 6.0 3.2 2,:0 -2.7 40.6

Note- Tiroe is expressed in hours after moon's transit of 74lth meridian.
Velocitics are expressed in fect per second prototype.



TA13LE 44
CHARLESTON FHARBOR MODEL

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

SCHEDULES A. B, C. AND 0
COOPER RIVER MILE 42

U SURFACE

IN HOURS SCII A SCI! ki SCI C SCIl D

0. -0.51 -1.3 -i.3 -i.3
.0 -1.1 -1.3 -2. 1 -2.0

2.0 -2.0 -1.4 -2.6 -2.39
3.0 -2.2 -1.3 .2.7 -2.6
4.0 :2.2 -0.9 -2.2 -t.9
5I.0 -1.2 -0.4 -i.0 -0.3
6.0 -0.3 0. g.9 i
7.0 0.2 -0.9 1.1 13
8.0 0.2 0.9 1.2 0.9
9.0 0.2 0.9 V.3 1.

1i.0 0:2 0.8 0,7 a.8
11.0 -0.4 0.3 0.2 0.3

TIMEBOT'Otl
IN HOURS SCH A SCH a SC!! C SCI! 0

i.0 -2.3 -i.7 -2.1 17
2.0 -2.9 17 -, -2.

12.2
6.0 -3:0 -4 -. 9 -.

5. -. 6 0.1 0.5 0.4

goo -0.4 1.2 1. 1.

10,0 0.2 i.3 1.0 11

SURFACE
MAXIMUM FLOOD MAXIMUM 098

Time VELOCITY TIME VELOOITY 6BB ORO'
SCH HOURS DATA HOOIRS DAiA nOMI NA NCE
A 7.0 0.2 .3.0 Z~2.2 94.89 7 .0 09 2.0 -.- 6,C 9.0 1,3 .3,0 .22,7 68.2

* .0 1.3 . 3.0 .2.6 *

BOTTOM

MAXIMUM TCOOD MAIMlUM 'FOB
TIME VELOCITY TIWE VELO ItY FBA 014t;

SCH HOURS DATA HOUR! DAiA DOMINANCO
A 9.0 0 2 3,0 .3.1 98.2
8 9,0 1:3 2.0 .1 67 60.4
C 7.0 1.0 2.0 2. 2 6 - 9

0 80 1.3 3.0 1-2. 1 .

Note: Time is expressed in Iho.,rs after moon's transit of 74th m~eridian.
Velocities are expressed irk feet per second prototype..
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TABLE 45
CHARLESTON HARBOR MODEL

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

SCHEDULES A, B. C, AND D
COOPER RIVER MILE 44

SURFACE
TINE

IN ,iOURS SCi! A SCH B 50l C SC D.

. 0. -116 -1.3 -0.9 -1.31 ,0 -1;7 -i.3 -1.6 -l.,,9

2.0 -1.8 -. 2 -1.8 -l.A
$,0 -1:9 -i0 -0.4 -. 4
1.0 -1.9 -0.9 -1.1 0.

"- 6.0 -1'.6 1.0 1. . .
,, - ;4 0.7 . 3 .

sea -1!1 0.6 L,1 6
9.0 -o.5 a.5 0.9 0 .4

16.0, -o'.e 0.2 0.9 6.3
11.o -1.1 0.1 0.3 0.1

BOT'rOt I
TIME

-.q lOURS SCH A SCH B SCH C SCH D : 0

0. -1.1 -1.8 -1.6 ...1.0 -1.1 -. ,6 -2.0 -1.1. ..

2.0 -1 -j.6 -8s -M.9
3.0 -1.1 -1.6 -1.9 -fl.-
4.0 1.3 -1.1 -1.6 -01.4
5.0 -1:1 t ,0. 0.i 6.1 --
6.0 -1!O j.2 1.4 i..
7.o -0.6 o.9 1.3 1.2
8.0 -0.4 a.5 1.3 0.9
9,0 -0 3 0.4 1.0 0."

1.0 -0.1 0.2 6.9 0.1
11.0 -0.5 0.1 0.1 .0.,

SURFACE

MAXiMUM rono MAXIMUM F89
TIME VELOCITY TIME VELOrITY EBB PRE-

SCH HOURS DATA WOURS OA A nomIONAQCE

A 9.0 -0.5 3.0 L1.9 ioo."
. 6.0 1.0 0. !1.3 6.0
C 7.0 1:3 2,0 1.8 55.2 S
D 7.0 0:9 2.0 E1.6 63."

BOTTOM

MAXIMUM Fit:O1) MAXIMUM F99
TIME VFLOCITY *EHE VELC.ITY E89 PR-.

SCH HOURS DAT4 WOUR9 DATA DOM14ANCE
. 10.0 -0.1 2.0 -1.3 100.1 0

O 6.0 1.2 0. :1.8 69.2
C 6.0 1.4 1.0 L2.1 60.4
D 6.0 1.2 1., -1.1 53..

Rote: Time is expressed in hours after r.,-n's transit of 74th meridian
Velocitics are expressed in feet per second prototype.
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TA BLE 46
CHARLESTON HARBOR MODEL

BUSHY PARK WATER SUPPLY TESTS
CURRENT VELOCITIES FOR PINOPOLIS WEEKLY RELEASE HYOROGRAPHS __

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

SURFACE
TIME

I N tIOURS SCH A SCH H S~tl C SCH 0

0. -2.0 -1.9 .1,6 -2.3
i.0 -0.6 -0.9 .0.7 -.
2.0 0.9 0.1 0.1 0.J
3.0 2.7 2.3 2,0 A.
4.0 2. 7 2.3 2.0 1.i

5.0 2.3 . & 1.

1.0 0.1 0.1 0.1 01
too -2.0 -i.9 -2.0 -3.2
10.0 -34 -3.2 -. 3

1t1.0 -2.5 -3.1 .2.4 -3.0

TUDIE
IN 110URS SCH A SCH B SC!! C SCH D

as -2.1 -2.3 -1.8 .1.4
1.0 -1.1 -i.2 -1.1, .0.6

3.0 2.6 2.4 2 .1 .
4.0 .2,6 2.3 2.3 1.!
5.0 2.5 2.1 2.0 1.0
8.0 2.0 2.0 .8 1.0
7.0 1. 5 .8 .4 609.-
a .0 0. 0. a. 0.1a
9.0 -i.3 -i.4 -t.4 -0.1

160.0 -3.2 -3t .3. i -2.3
11.0 -3.2 -3.1 .2.4 -2.i

Ak

SURFACE

MAXiMUM FLOOD MAXIMUM FF88
TIME VELOCITY tTWE VECOIt*Y EBB ORG

SCH HOURS DATA HOURS OAfA DOM j%AACE
A 3.0 2.7 10.0o .3.4 49.5
0 3.0 2'.3' lose :3.2 56.11
C 3.0 2.0 I0.0 ~3.1 5.
D 4.0 1.9 9.0 Z3.2 64.3

BOTTOM

MAXIMUM FLOOD MAXIMUM 0813
TIME VELOCiTy T!WE VELOrITY FBA PR

SCH HOURS DATA WOURS DATA rhC4I AACG
A 3.0 2.6 l0.0 3.2 48.2
* 3.0 2'4 I0.0 :3.1 53.6
C 4.0 2.3 i0.0 63.1 5i.4
0 3.0 1.7 11.0 ;2.4 58.1

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

Velocities are expressed in feet per second prototype.



TABLE 47

CHARLESTON ItARBOR MODEL
BUSILY PARK WATER SUPPLY TESTS 0
EFFECTS OF WEEKLY I[YDROGRAPIIS

ON SALINITILS IN PARTS PER TH!OUSAND
[IGH-WATER SLACK

MILE SC-I A SCH B SCH C SCIf I SCH E SCi BM
STATION SUR 101' SUR BOT SUR BOF SUR BOT SUR BOT SU. BOT R..

ASHLEY RIVER

1 21.2 24.8 28.3 28.3 28.3 28.6 28.1 28.2 28.2 28.6 28.0 28.7
3 19.0 22.3 27.3 27.5 27.7 28.2 27.3 27.4 27.3 27.5 27.0 27.4
5 16.5 19.6 25.7 26.9 26.7 27.1 26.1 26.9 25.7 26.8 25.4 26.5 S
7 13.7 17.0 24.9 25.6 25.3 26.1 25.0 25.6 24.4 24.8 23.5 24. .
9 12.8 14.3 23.3 24.2 24.6 24.6 23.9 24.4 23.1 23.3 22.3 22 9
11 11.9 12.5 22.3 22.9 24.0 24.0 23.4 23.6 22.1 21.9 21.2 21.7
13 11.5 11.8 21.8 21.8 23.4 23.5 22.7 22.7 21.0 21.0 19.9 20 S

WANDO RIVER

1 14.4 18.8 25.6 26.4 24.3 25.5 24.1 26.3 24.5 24.9 22.7 25. S
.3 12.4 15.7 24.9 2S.0 23.9 25.0 25.3 25.3 23.8 24.0 23.5 23. S?
5 11.0 12.3 23.3 23.6 23.8 24.1 23.6 23.8 22.0 22.2 21.5 21.7

.7 10.3 10.7 23.0 22.9 23.3 23.0 22.6 22.6 21.4 21.3 21.1 21. 1
9 9.6 9.8 22.7 22.7 22.9 22.8 22.6 -22.6 21.0 21.1 21.2 21.>

' 11 9.1 9.2 22.3 22.3 22.2 22.1 '2.5 22.2 21.0 21.0 20.9 20.9
13 8.9 8.9 21.0 21.0 21.4 21.4 21.S 21.4 20.2 20.2 19.0 19 0 " " ."-

15 8.7 8.7 20.9 21.1 20.5 20.5 20.6 20.6 15.8 15.7 18.7 Is.7

CLOUTER CREEK

1 6.5 8.5 22.8 22.9 23.8 23.9 22.0 23.0 20.7 20.7 19.3 21 5

BACK RIVIR RESERVOIR

1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.-0 0.0 0.0 0.0
2 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EAST FiHANCn) (:o'11\P RIVER.

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.n
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0

.- .

. . . . . . . . . . . . . . . . .•..



TABULL 48

CIIARI.ESTON IARlv MODL,
BUSIHY PARK W!\ll R S i PLY TtSTS
rFFCTS OF 1W'FLKL tflhIt0) AilIS-

SON SALINN ILS IN P\RTS PER 'OUSAN""")

LOW - WA I LR S LAC K

M I LE SCII A SCIt R SC'I 7 Sel I I SCl E SC I 0
. STATION SItI BOT SUR 0b0T S-.--- I'- - I S u I BOt S-- - " "

ASILY RI Vi P

1 12.9 20.1 25.2 26.4 25.7 20.S .,1.9 26.0 2,1.2 26.5 24.4 25.o
11.3 17.7 23.9 21. 9 2. .1 25. 23 8 24.7 22.9 2.i. o

S 12.3 13.1 22.7 23 "  _.921. "3.; 23, 22.3 2,.0 21.1 2 2.0
7 11.5 11.7 21 c) 22 1 23.4 " .7" 22.o I 21 21.6 20. 207
9 11.3 11.3 21.1 21.4 2 . ? F .9 2.) 2.9 2.i 21.0 19.2 19"S

11 10.0 10.5 19.6 1). 21 2?) 1 0 21.8 1.. 19.1o 18 i l(. , - -
13 8.4 9.2 16.8 17.7 20. 2 .0.3 1S.8 19.2 16.2 16.8 14. S 15.o 0

WAN RI I

1 10.0 16.0 22.6 23.7 2. 2- ; 1 22 '2.2 21. 22.1""3 9.7 10.3 22.7 2. . 2. 1 3 .I 21 1
5 9.2 9. 3 22.3 22.1 2 '. 6 2. 22 '.i -. 1 1 . 2 i . 2 ) 2. -
7 . 9.0 9.0 22.1 22 .2 21.8 22.3 2. 22.0 7) - 1.9 212 22 0
9 8.8 8.9 21.4 213 21 - 2i. .'.7 ' 20.3 20.4 2.1

11 8.6 8.7 20.4 20 20.- .- t .' .4 1. ). .' " .1 1).5
13 8.2 8.4 19.1 19.5 18.8 I9 P 19..) I. t, 1'.1 19. 20.2 20."?
1s 7.7 .".8 17.9 17.8 18. U i 17.8 17. 17. I1 ., 16.- -s;

ClA Y1,111 C,,I:I
CIO~lI 

• C.II..

1 2.6 4. 7 17 .8 9-i 1 . 2 0. 1"-. i1.:- 7 i , .S "A

,AC.K R IVI.I I -i PlV()IK "

1 0 .0 0 . 0 ()..(1 1.(0 . r 1. 0 ' . , .~.W . -
2 0.0 0.0 o.0 (!.O t) IA' 2. . t. A 1"

1 0.0 (1.0 (1.0 (.9 ().11 0I 0 .; . I . 1 (1 i 1)
0.0 0.0 9.0 1.0 0.9 I.) to '0. A o. o11 0.1)

a o -.- . -

S- -o .... '%°



i 0
~/ ~ 0

a:- a. a.I~~ a.i~/7n z
ft

w -C

_j 0: 0

I C -IAl d

x~
z ~ \

xv
/ -X4fA$/ A R !, 2,z/ ,

~2 1
t T.-t

CL x

* IK

PLAE.
w w w W w -w -JI0

7-9

.. ~ ~ o .- ......



0. >.JI

4I W :
x w/ 1--~ 0 08 --

Iqf I~ I. .

II
I z

02'.4S

/q
,/ag Krm

4' -/7 7--: 7



Z Ni 8
Ii - I

03

j~" 9C h~/z :z4~ u

/mZ' U

/ x
w 0,%

~', ~ A A

jl ;t l /

r$0,00,

PLAT 3



77

6

22

a 0

0 1 2 3 4 6 6 7 S 1 10 11 1220

7 ----- - ----- - - *---- 7

-4

0 0

0 1 2 3 4 S a 7 1 9 10 11 1220

* CR3 .

7

6

*4 -4

33

0 I 2 3 4 S S 7 a 9 o 1I1
111K IN "OUR$ AFTER MOO0u*5 TUAN311 OF 74T"MEIDA

TEST CONDITION$
KI IERPW 5.4 FT BSYPI RE UL ET

OE fI ITOTAI. SaL?) 30.0 PUT SSUA 13SP~ EI

"SC a Wi 6 s ~mlae@, RIVER 2 f TIDAL HEIGHTS FOR
COMRIVER - VARIOUS WEEKLY "YoOORAPwS WEEKLY HYDROGRAPH

LEiGEND SCHEDULES A, B, C, AND D
Sch. A STATIONS
Schi. BI - - - - I.C.isC3

Sch. C -.

Sch. 1) - .

PLATE 4



4 0

0 0

0 1 2 3 4 6 5 7 a 9 10 1I 12 0

4 4.

Ns

0 3 4- ___7a__t 1 1

-7 -

0 1 2 3 4 6 6 7 0 9 10 11 1220

-E1CNIIW - - -......

OCEA TIM~ RrnO( CONITO FT CHARLEST04I IARSOR "OE-

OCEAN SALINITY I TOTAL SALTI 30.0 PPT BUSHY PARXI *AYER SUPPLY TESTS

04N 3 MR It 6 f Cr98hWE RIVERdA 150 ci's TIDAL hiEIGHTS FOR
COOPER RIVER - VARIOUS WEEKLY HYOROORtaPPIs WEEKLY HYDROGRAPH

II~iNI)SCHEDULES A, B, C, AND~ D

Sch AC04. CR5. ANO CR6

sch. B

PLATE 5

w w w w v w 0 a a 0 0 a S S 0



7 7

£6

7 7-

DE - -... 0--

7 7g

t -3

12 2 I 4 S, 6 7 a 9 t t i

Ges 110 "W-.ai OKSOWHM

40 c Ilte" IS W00 IVR S F TIDA HIGHT FOR

c ItRIVR - WONIU3 EEKY "0000APH WEKLY YDRGRAH 7

TEST CSTATIONS
ucc~iaoeawc A. iCILSO AO OE

~z s~iwi~ ~o~. smi 300 PP SU C47.M CU.R SUOL EST

ScIh. 0t -- -Ci R.AGE

PLATE 6



7 . 7

2- -2

0 1 2 3 4 5 a a 3 S 10 it 12 0

0-0
0 I 2 3 4 5 0 7 1 IS 10 11 120a

77

3-

OSL 0
0-1 i 3 4 5 0 7 o 1 2

TIME IN NOUNS AFTER "ft*$w TRANSIT Of 74T" MERIDIAN
TEST CONDITIONS AWEONIROMOL

OCEAN TIME RANGEf ,.4 FT CI~ETNHNO OE
KENN SALINITY ITOTMt IJLTI 30.0 "IT SUSHI PAI MATER SUP$. MS
suv "Mu COPSIEO hITHO ~fs 1163 UVs TIDAL HEIGHTS FOR

A811.! RIVIEN 2111 UVs PIr'0 RIfeR of CVSWLKL YRORcomeu RIVER - VAIRIOUS WEEKLT Y NP EELYHDRGRP
SCHEDULES A, B, C, AND D

Sch. ANl.N. GMR
Sch. 13 -

* ScI. C - -

ScIh. u - *. -. .

PLATE 7



R Ir.

0-- 2 -9 t t I

0

- - I I

5 '

4

22

0 S 6 t 0 1 t I

TINE IN NOtM3 S FTEX R00N5 TRANSIT Of 74T" M41101111

~ INK TEST CONITIUI . T ISETOn0IE

GUAM SALINITY flOTAL SftT1 30.0 PPT U!PAATRSPLTST

MUIN FRME CON CVS MWHOM 11NVE US TIDAL HE-IGHTS FOR
comeR RIVER - VARIOUS WEEKLY HT0UOORPI WEEKLY HYDROGRAPH

SCHEDULES A, B, C, AND D
IIEGIAI)STAT IONS

Sch. A -SRI$ N2. amG CCI
ScIh. B3 --

Sell. C . -

scit. u -.

* PLATES



77

0 6 0 1 t I

e A-~ R 2

a 0 1 3 4 5 6 9 10 It It20

FTINOM 'fl Wi RMTO7TH"NI

TESTCONDTION
CbRE1M O M"W

-J ti TI __6 F bsTP* aERSPL E

Oc AX M IV -TM "L1 r(

2um -r rnw ICM'ls 111 F IA EG T O

Ts Th A0ND!TIrM5

LLGL~fl SAT I 011



* - - -- - - - -7

CRI

* 3 4 5 6 7 0 1 to It It a

* - - r
7- -f

__ -I-.
'0 00

3S
-D0

00

0 1 1 S 4 6 a 7 8 3 to I I It0
TIME 10 "OURS AFTER no -3 TiUSII OF 74T" MERIDIAN

TEST CONDI T ION3 wuiw.ig~OE
614 TIDE l- O 6.4 FTlSH M NESUPYTU

SUE" PAR Co"0INED "NI"CRAtUS I160 cis TIDAL HEIGHTS FOR
come RIVER MI VARUS MEEK 12123 8 PS WEEKLY HYDROGRAPH

cW~m"vi -~Iois ~"~~n~"SCHEDULES A, E, AND BM

LEGEND STAT IONS
Sch. A ____Cato Cate mW Call -

Sch. L --

SCh. BNI -

PLATE 10

S S7:%:



3

0-

0 I 2 3 4 6 6 7 6 3 to II it20

33

S.-7

CR6

7-7

2

0 1 2 3 4 5 6 7 9 9 to0 1 it 20

TIEE IN 3_ OF PLAT 110* RMTOF71""MDA
"" Pm Uelii WruFL 10CSTDLHI S FOR



CR7

7 7---

1 1 a 7 6 9 to 1 t

U7i7

a 3 4 1 a 7 9 9 to I it 0

7 -1

3-
2 -0

I-

TIME IN HOURSt WIEN NOONS TRANSIT Of 74T" MENRIDIM
Test COSSITIPIS

seemN TIN Mw 1.4 FT CAIULEON NO fRLT ET
WEN SAINITY 4STLotSA LT) 30.0 PP U T1hW'L CT
&ANY PMAN C&SIVND MITHORUMS 116 CIS TIDAL HEIGHTS FORg
Imacy IVER. wami USt~ '010 IERo02umw WEEKLY HYDROGRAPH

SCHEDULES A, E, AND BM
IXGLN 1) TTS

scli. A C11. cots. am 9 CI
Sch. Ii

PLATE 12



0

0 T 0
o 1 2 3 4 6 0 7 8 9 10 11i t 20

7 WJR2 -

i 
0 

...

0 0

F - - -S-- - - - ~ - - - - - .

0

0 1 2 3 4 S f8 7 S to 10 i t 20

ME:4 --- I " 1 - -I__ _____ Ca_ 1" 301

0~t RIT nl CP kA3 fl ." r2 CI S 20 I
coonitTtl nF is YMaOta RT "TmomeS WEEKLYT HYD74R IWIDI

c~u miu - NSCHEDULES A, E, AND BM

sch. MR-- II MR2.fAM U13

sch. . - -S

PLATE 13

w w w w w w w w



77

aI *. -.E*-4 t@ YVA AE S M ET

*WI 2t 21 F IN RIE 02 S 7 S 10 I 1

Sch. L - - -

-- 5. BM

A T 14



AtS

- -s

3 0 1 2 3 4 6 6 7 a 9 IQ It it20

*s I -
- -

0 2 UE45YF2 t 11 12
TIME IN 1-KAJ AFTER l= 'S, TRANSIT CIf 747" tIII4

l(ST COM0I"~Ol
gCIrU TILI t~c 6.4 FT CNMLE51OTER tuSty TOEST

Mr.1N UA.INI1T I Tolr. "-aTI r SSIF' KlE AI'l.ET

61091 rIvt "I~RE H'Pl 21.8 11 C11S TIDAL t-EIGHTS FOR .

cWrI RIVER - vMuOi bACKLY HTMO~ORWS WEEKLY HYDROGRAPH
SCHEDULES A, E, AND BM

I (A ~i)STAT ion

PLATE 15



7S

WEEM~Y HYD'POt&WAPH

Swt MO IUE IE HR R A

00". or

-4

0)0

SuNt WN ufs wEO TNURS FRI !A

--- LETOMODEL MDE

TESTCONDTIO'; BSHYPARKWATE SUPLY EST

OCIANI~~ TID -1 50
OC- - - - i - - -SA-NT-TTLS ) 000PmE FC SO

LW W^ -

STARLESON HAROr-M5E

TETCOLTOABUH PR WTRSUPY ET



I-7

WE K! Y fI,)-1A t

0~

C, r

300
SUN MON T JEb WEE) lIJURS FIJI1 S.1

- "", I OT Pr

4 T

3-

,of- MO 5E E '-SFR A

OCEN TO[E WA AHEIRS 5R 4A 1

ASHLEY~~HALETO HARDOR 26 VO ANUR4E .L

I SY ASIO CPRAJQ:WTOPVVL 15 CfS SCHEDULE A WEEKLY HYDROGRAPH
K WATERON MAXIMUM AND MINIMUM

h4LOW WATER TIDE HEIGHTS
~ I. STATION CR-8

I. PLATE 17



WrxI HYDROC-RAPH

w I

S MON *CS wO TNLIRS FRI SAT

PolW)TOTYPt

1MOJLL

NO r

*4

TIM -AY

CHALETO HABO MODELI
ISTCNIIN U- AKWTRSPL ET

6- - HIG -- - - - - - - - - -

C SAALESON HARO MD

LOLATETI



WEEK[ Y Hi'PRO(CflAPH

0,0

0

SUN MON u V., E.'t THURS FRI SAT

-PR~OTOTYPE

MODEL

I %,

4

SUN MO SSWD TH R A
TIE DY

CHRETNHRO OE
TETCNIIN UH AKWTRSPL ET

COOPE RIEMLW 0 O'S SCHDUL WON MAXIUR M AND MINMU
co---TIME DAYSWAIE

CHARLTSON HARO MDE

TEST ONDIIONSBUS~l PAR WATR SUPLYATST 19

OCA IERwJ. 4P

OCA21IT TOA AT (.ooPMEFCSO



WEEKLY HYDROGRAPH

I II

4,I .

301 1 10 1 -

SU O US WD THUR5 FRI $AT

--- MODEL J 7

4-

23

SUN MON TUES WED THUAS FRI SAT
rims, DAYS

CHARLESTON HARBOR MOOEL
TEST CONDITIONS BUSHY PARK WATER SUPPLY TESTS

OCA IERANGE3 54, EFFECTS OF
OCEAN SALINIr-Y (TOTAL SALT) 30,000 pPM

*ASHLEY RIVER aef Crl WANOO RIVER 02 CVS SHDL EKYHDORP
* *~USNV PARK COMOINEO WI1NORAWALS 1150OCFS SCEJL AWELYH RGAH

COOPERN RIVER FLOW ISOO CFS SCHEDULE A ON MAXI MUM AND MINIMUM
*- - C m eG WATER

* LOWWATERTIDE HEIGHTS
L STATION BIA-1

PLATE 20

a lp W W IM IMP__



WtI)KI Y IM~lDC.PH PH

4'0) 20

ZI-f

SVN N TULS W I THUNS td $AT

TIME~) p AY

CHALETO HARORvODE
TEST CODTOSBSYPRKWTRSPL ET

OCA __~ RAG{s r

OCA SAIIY(OA4 AT 3,0 pIE F C S O
AHE RI-E 6C5 W N0RV .

i4svPR owifwrD1WL 15CS S H D L EKYHDO R P
CO PE 0IE4F O 56 0CF C E ULE AO A I U N I I U
0--0HC AeaTD EG T

LOW " ilb S ATIO N OR -2

PLATE 2

I-. - -1



WEEKLY HYDROC.RAPHI

a 00

SUN mom TUCS WED rmuAs FRI SAr

-Pnro TTYPE
M ODEL

' 1-----
SUN mom TualS WED THURS low. SAT

TIME) DAYS

CHARLESTON HAR8OR MODEL 0
TEST CONDITIONS SUSHY PARK WATER SUPPLY TESTS

OCEAN riot wANGE EFFCT Or
OCEAN SALINITy (TOTAL SALT) 30,000 P00 FECSO

ASNLEY RIVER 241 CVS WANOO RIVER 82 :FCEULSEKL YRORP
*USN6V PARK COMINEDOWITHDORAWALS 1ISO C FS SCEUEBWEKYHDORP
COOPER RIVER1 rLOW 30130 Cf5 SCIOULE a ON MAXIMUM AND MINIMUM
0-- -a NOG" WATER

LOW WATER TIDE E1lIGTS9

STATION CR-5

PLATE 22

S ~ U S U U U U *U *7



rip ~V,' ' FL.Y HI'{()k,)(,IAPH " :

0 -'-T 7

0l.3

J- ' I 1 .. -I

SUN MG'N I UE S Vi 10 1 HUR S FRlI SA7

VjDiL

0.- -. -

I ",

_ ________- .S. _ _. _ o_ _. .--- - --

__ I t"d
. t i I -1 "" i

I- _ __ _ l j ! 0-,; -- :- -.. .-

. . . ...... . .- . .-I lii

t I- -:-:.

0 - -i _ . . . - ,,

"" ~~~~TIME, CAYS.'-"""..""

CHARLESTON HARDOR MODEL-

TEST CONDITIONS BUSHY PAr4K WATER SUPPLY TEST5

OCEAN TtOE RAJdC[ 5 4 FT

• .s .. ,'E. .,c .,,ro, ,. , SCHEDULE B WEEK'LY HYrROGRAPH 'Ti .Ti ji
.cooI(R R,'. FLo*, ,000 CES ",c.-tL C ON MAXIMUM AND MINIMUM

0""-- O IH WATER

b o4 LOW W& TID L H EIG H TS" " "
II S STATION CR-B - -

'-'-"PLATE 23

-.............................. . . ... ... -. ,

• -. ."V ". "4



0

WEEKLY HYDROGRAPH

0I

"1=71

£0

OZ

00 10
IS

1 SUN MON TUES WED TI4UR3 FRI SAT

-PROTOTYPE

-- MODEL

-0 ~ 01 - I

Z6---i iK
-t

SUN MON- TUE WE - R A

- -- - - - -DAYS

CHRESO -A O MOD-L

TETCNIIN BSYPR AERSPL ET

OCCA TO[RANE 3 IT
2CA AIlr TTLSLT 000PmE F C SO

IC

SUN ON UES WO THUST IO R SA

PIMTE 2A4



K WEEKLY tIYCOROGRAPUt

,

-'U

S v

SUNI L40_____WD_____FRI SA

TIM, AY

MVN ALNT (OA STu(S 30.000 PPMR E FC I OF Y

ASHEY IVR ?$CF WNOOIVE 8 CF SC ED LE WE KLOHY ROG AP
BUSH PAR COM41NE WIP40RWALS11O1 C L

COPE -IE FLOW -00 C CEUE0O A I U N I I U

LO WA 1_TDEHIGT
STAIO IR

6. ___PLATE_25



WEE14ty Hi(DROGRAPH

0 F

MODE

SUN MON TUES WEO THURS FRi SAT

CHRLSONHRBRMOE

ASLE I,[ 06CS WNORVR0 F

s -AM 0Afl WTOAASl5 I S H D L BWEKYH R G AP

COPR i FLw300Cs CEDL* NM XIU A DMIIU
0- - I WAE

C SAALEON HARO MD

PLAST 26OTOSSSYPRKWTRSPL ET



______ _ Iy H l14)*1, l-

__ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ __0_

K. 5
fia

4~

3

00
SUN A4N rTtS WE D I HuF F I SAT

-TIME, DAYS

CHRESO HABR OE

TEST CODTIN euH PAR WAE UPLSET
OCA -ID RANGE- 5 4 F T

0----0 MIG -WATER

LOW~~TML WACA TDEH IG T

CALSTATON HAR-2~MOE

O----PLAT 27M AT



WLEIKLY HYDROGRAPH

j 0

3010 -

"7 
-

.,C.

00

SUN MON TJ(S Wvi TRURS FRI SAT

- paotorDAY3

CHRESO HABO MODEL

TES CODTIN BUH PAR WAE-UPL ET

OCEA TIE" NEs

0- -0 --C4-

L :AT6
OWAC ID EGT

- STATIN _____

PL-T 28_______

-~~ wt ~ I __



WEEKL.Y HYtROG14APH
0 i....*.-

'Iz

-4

SUIN K40N TuS wED THUI5 FI SAT

OCEAN IDE RNOl L

0- -Q IIM W TE

LO 1AI 1 TD UHS

STTO-C-

PLATE 29'>i1ii



WEEKLY t YDROGRAP H

00

SUN k~oN TJ(S vv E T HUPS I SAT
-PROTUl YP[

- ~ ~ ~~0 -~O-----O

-0

2

SUN M4OP. TUES WED TI4URS FRI SAT

TIME, DAYS

C -AR-ESTON t.AR8c'P M00C..
TEST CONOITIONS eUSH~Y PARK WATFR SPJFPLY TE5TS

OCEAN 1JALPty(rorAL SALT)1,0 A EFFECTS OF
AS-LEY R E4 2,Cl- WANJO RIVED d'I Cr' SHDLCWELYHDORP
SUSHY P14" OUB.ISNEOW,t.,)QA*AL 'I50 CrS SHDL EKYHDO

COO(RRIER LO 300 FSSC4VOJL ~ON MAXIMUM AND MINIMUM
Q-- 141GH WATER

-4LO* WATER TIDE HEIGHTS
STATION CR-?

* PLATE 30

.~~~~~. . . .. .



WEEMIY [IY[)OG$RAP11

4 cI

*15

. N kkN TvjtS vv E) rT H '15 04 5A

-P~A07OTYPI

- -0MOLL

0 1

TIME, DAYS

CHARLESTON HARBOR M.ODEL

pIE!T CONt'TI11NS BUSHY PARK WdA-P ',UPPLY TESTS

OCAYA,'1 f ~ k i)% 30,00PP EFFECTS OF
*~ P l~M')'O% t0W WA', 50 C F SCHEDULE C WEEKLY HYDROGRAPH

C00OIL'IPPIV(14 FLU.W30OOCVS !.CHEaULt C ON MAXIMUM AND MINIMUM
-A. LOW WATER TICE HEIGHTS

STATION CR-B

PLATE 21



WEEKLY HYDROGRAPH

_____J I

000
z:

* -4

4 -mt il

* Ox

SUN4 IL4N TUES WED TFIURS FRI SAT

CHRESO HABO MODEL

TET-NDTN BUSH PAR WATR SUPYET

_CA TIDE RANGE 0.p

OCA SLNry(OA I-r 0 0 Imp EFF CT_ O
.30e P~E 26-F NO IE 2U

-TTOIO I

PLT 2 ____

w



WILEK1 Y HYDR~OGnAPH

-1

SUN M C N 7 uU WcO T HIIU' Flid SAT

PRO! 0' L.
moDi I

p.4

hi ~ 7IrX
3 _ _ _ ~

________1f.. _______ _______ ___

SU VO US wD 7lk R A

TIEiDY
CHARESTO HAB OE

COOPE PVkR FLOW 3000II FRI SATDIIE

TIIEE HEIGHT

LOW ARLEtSTON HAR-MOE

TES' ~ ~ ~ ~ ~ ~ ~ ~ ~ LT CODTOS3SY3R WTR5U'L ET

sC A ' .F A, rS P



WEEKLY HYOROCRAPH

I0
00

00 100

SUN 06ON TUES YVED THURS FRI SAT

- -MODEL

p ~1 T

S ~ ~ rr
7,- ~ -0 ~

4 - _ _ _ 4 .

__ 1 N_ "O rus WO TU R A
TIE DAYS-

CH-R---O HABO MOE
TETCNIIN BSY-R AERSPL ETOCEAL TfI AC-

OENSLINItY(o, t AM 3.0 PAE F C S O

A fLYRVZ d FS N0:ORVR0 S

SUN MN rue V/CT ATION RI SA

PIMATE34r

CHRESO aA-O MODE .0 l S p a 0 .

* ~~ pETCN~IN UM AKWTRSPL ET



wr[Kl-.Y IlV~OGIAP'H

0j

-4

0 -

SUN1 MON TUES WED THuRS FRI SAT

CHARLSTONVARBO

OCEA TID I G s. IE F C S O
hiA SAL _~t (TTLS L) 3.0

AS-ILI V A , _EIZ 261 FS _AN__ RIVER U.? CF

olS -II 7 .hNOwrOAASis r C E U ED I K YH D O R P

CCP 'V O 30 - SHDL

I-f WTR NM XIU A DMIIU

LO WAERTDEHIG T

STTO CR-

PLA7r:z3
qp Ilp 19 S

SUN MO TES WE TIJS RI SA



WEEK(LY H4YDROGRAPH

'z

o0 10

SUN MON TUEIS WED THUR5 FRI SAt

-a I ROy Y
0

t

MODE~

Iq.

-J-

SUN- L40 SUS WE HR R A

TME, DAYS

CHARLESTON HARBOR MODEL
TEST CONDITIONS BUSHY PARK~ WATER SUPPLY TESTS

OCEAN TIDE RANGE 34rr
CENSALINITY (TOTAL SALT) 30,000 PPM EFFECTS OF

ASHLEY RIVER 261C 1 WANDO ARIVER 62 CFS
BUSHY PARR CONAOINFO WI!MDRAWAI.S 1150 CFS SCHEDULE .D WEEKLY HYDROGRAPH
COOPER RIVER FLOW 3000.CFS SCHEDULE 0 ON MAXIMUM AND MINIMUM
0-- HIGH WATERHEGT

&-- LOW WATER TIDEHEGT
STATION CR-7

PLATE 36

III lU Il a v qU qU iU w li 0 0 S



WL.F~~t.Y Il771GAP
00

(U

000

SUN MO0N 7uf5 WED THURS FRI $AT

-PROTOTIPs.

__ 114 ll

0_ _ 1 m-.-- ~

SUN 06ON TUES WEO THUR5 FRI SAT
TIME, DAYS

CHARLESTON HXR13OR MODEL

TEST CONDITIONS BUSHY PARK WATER SUPPLY TESTS

OCEAN TIDE RANGE EFFCTFO
OCEAN SALINITY (TOTAL SALT) 30,000 PPM EFCSO
A 3"LEY RIVER 2&ICFS WANOO RsVER 152 CFS
GUSHY PARK COPOWNEO0 WIT04OR AVVALS5 g0 CF SCHEDU LE D WEEKLY HYDROGRAPH

COPE RVE FOW)005F SCHEDULE Q ON MAXIMUM AND MINIMUM
0----- HIGH WATER

ALOW WATER TIDE HEIGHTS
STATION CR-S

PLATE 37

* * S S S S S S Sall



wirt Y I IYrPHOI:;IAPH 0

.0

Is -7

-4

3 -

SUN #AON TUES WE(D THUNS FRI SAT

CHRLSONHRBRMLE

OCj1__ AN SA S TTLSL) 000pmEFCSOASH EY IVE 26 CFS WAN O R VER 82IF-
ILISY PRN CMBIED ~rNOAWA5 150 C3 S HEDU E DWEELY HDRO RAP

3OP I 0 LWSO F CEOLEC
O -I o, AE 

N A IU N IIU

LO AE -D EG T

STTO - - -

PLATE3

. . .-.



.
.---- "

'

-Jo

It"

':1 -- M [

!n'

Qc, I

0,0

! I . : I I iI

151---

I I;
- MON I I W I SAT

• i I

t, L "..."-"I.I

CHARt EST: N HAV'EIOR MODEL- -

TEST CONIDITIONS 9USHY PARK WATER SUPPLY TES TS, "

-oore,,SA'N (ToAL S,.oT 30.') . '' EFFECTS OF '" " '"
"'." . ,A5LEY RyE' ?6,. _ .. ' "N'" ' RI3' SCHEDULE Z) WEEKLY HYDROGRAPH".-'."-

COOPERRIR,, U i,, ,, o*,.oo , 'L, UL.c E. , 0 ON MAXIMUM ANiD MINIMUM :.:::::.:'"" '

• NEo, WAVE TIDEf HEICHTS_ _

, ~37AT ION BR-I ::

. . . . p 1 , .- !.. . 3. - . •

° .

. , - ..
7

" . . . . .

.• w • • • I • • •J• - .. .- ,: . ":. , . .. -: : ./ .. .:. ., : : . . : . -': .: :: , . ., .. .

": ': . -" " " :- ' -. : " -i3 : :- . : " : :: : ::: : :: : : :: : : :: : :- ' ' ': " . .' " :' ' ': : : :-.x
° . • . . .

,.: .-.:-.: :.::. -:. .: :.: :. :.: :. ..' .. .. .. -.



WEEKL.Y HYflROGFIAPH

go

*0:

3 1 1 1 1 1 1 0

SvN MON TUES WED THURS FRI SAT

-Ao C)"I'tO~

-I0

SUN~~~~~~ MO SSWD T4R R A

TIME, DAYS

CHARLESTON HARBOR MODEL
TEST CONDITIONS BUSHY PARK WATER SUPPLY TESTS

OCEAN rIDE PANGE I .4 rT
OCEAN SAL Ni Y (?orAL SALT) 30.000 PPM EFFECTS OF

*ASHLEY RIVER 261CFS WANO tIVER 62 CFS SCEUE-WEKYHDORP
GUSHY PANIC COMBINED wirNORAWAI.S i150 cra CEUEEWEKYHDOR
COOPER RIVER FLOW 3300 CC% SCHEDULE 9 ON MAXIMUM AND MINIMUM
0 - H IG4 WATER

LOW WATER TIDE HEIGHTS
* STATION CR-S 3

PLATE 40

0 li CI w w



II I T

-420

0~

SUN m U 1 TuoE vifS TE IHU R FRI SAT

- ,)OtII't
- VOULL

7

6

C

0-*
4S

_ t1

SUN LMON IUES W.ED ENURS FRI SAT

CHARLESTON HARBOR K4ODEL

TETCONDITIONS BUSHY PARK WATER SUPPLI TESTS
OCCAN TIOF RiANGE 54 F c-tf-eO
OCEAN SAL INITY (I OrAL SALT) 30.000 PPMUFECSO
ASHLE YVL 261CF5 WAN0COHIVER elCF5 CEUEEWEKYHDOR
BUSHY PAA- C.5111140 W, IMOAWALS IS CEUEESEKL YRORP

COOPER AlIVEC FLOwSoO CE! 3CHC DULF C ON MAXIMUM AND MINIMUM
O---O HIGH WATERHEGT

-4LOW WATER TIDEHEGT
STATION CR-6

PLATE 41--



I II " WEEKLY H.YMGRGAPH

j I
0I

u.WI
.

Lo ._
00

I I . I I1 I ,
3 0 -

SUN MON TUES WEO THUR5 FRI SAT

MQ&I

. 0.

O_ _

-J

2-

SUN MON TUErS WED I MURS FA SAT ""' ""-

" " T~~~~IM E
I  

AYS""""•" "

-..

.3- -" --.

~~CHARLESTON HARBOR MODELS . . ,

O C E N S A L.,N T Y ( O T A L S A L) 3 .oo o ,,,0 'p E F F E C T S O F
A S.L FY 01-VIR 28.CS w AOO PV E4 62 CFS S C H E D U L E E W E EK L Y H Y D R O G R A P H ". .
O~ U S 1, P I A R - C 0 0 A W N C D W I T . D R A W A L S 1 1 50 . T i l

C O O PE R R IVE R FO W 1 30oo , . S C HE U L E 9 O N M A X IM U M A N D M IN IM U M- " % --- -
*----A LOW 

TIDE HEIGHTS" - -"

STATION CR- MOE

OCPLATE 42 RA"GE'.-..

OCEAN AlITY (rrt A• 00 PPM EF E T OF • • •

.t . ....' -Ao._I IL .E.Y ; .Av ' . -ER2 '', '2 '-. ""- . , . •"o ." - ' ' ' "•. -.- . ' % ,-, """"°'. """"""""-"- . -" 24'C75"ANCO RIVER 62
,

C



J 0 ?

30 *-

-. I

00

CHRESO -i--iO IDE

COP IVr UNFO 50 S51 MONE t ~ WON MAXIU M AND MINMU
LOW~~TME WAkA TDEHIG T

C STALTON R8 MDL

TEST ~ ~ ~ ~ ~ ~ ~ ~ LT C43OSBSY AK 4 AE SPL ET

OCEAN~~~ -I-Z~I 4 FEC SO



wrrLY HYtDROGRAPH

* 'C 0

U 10I
* £0

'0 Z-

00

301
SUN MON TWES wED THVRS FRI $AT

-PQOTO' YPE

MODEL

x

* 0

SUN MON TvjES * WED THURS FRI 3AT
TIME, DAYS

CHARLESTON HARBOR MODEL
TEST CONDITIONS BUSHY PARK WATER SUPPLY TESTS

OCEAN TIDE R ANGE s~V EFETSO
OCEAN SAL INITY (TOrAL SALT) 30,000 PPM EFCSO
ASNLEY RIVER 26ICFS WANDO RIVERS6? CFS CEUEEWEKYHDORP
lUSNHY PARK COMflIPN( WI?NORAWALS 0lS CTS SHDLEEWEL HDORP
CQOOER RIVER4 FLOW .350 CfS SCHEDULE C ON MAXIMUM AND MINIMUM
0-- N-0 IGH WATER TIDEHEGTLOW WATERHEGT

STATION 814-t.

PLATE 44



oL 
0

*& 0

301-

SUN MON TULs WED THUS FRI SAT

-PO TOT IPE

S 06,____

S 5 ____ :1 4

_ _ ___N f-
V _

2

5tN MON TUES WEO T H UNS 5 RI SAT

TIME, DAYS

CHARLESTON HARBOR MODEL

TE ST CONITIONS BUSHY PARK WATER SUPPLY TESTS

OCEAN TIDE RANG.E 54 FT
OC EAN SAL " i-ty (TOTAL SALT) 30000o PF'm EFFECTS OF
AS HLE Y RIVEH 2P;ICFS WANOO R IV[N 4 2 Cr SCEDL 5 EKYHDORP
auUSHY PARK COkIHNI'D WirI.*v. T"1AAS o crs SHDL EKYHDORP
COOPER RIVEN FLOW .350 CFS CHCOULE 9 ON MAXIMUM AND MINIMUM

-4LOW WArER TIDE HEIGHTS

~ STATION BR-2

PLATE 45

w v



2 j'

-- 4

1 0 1 2 3 4 s 6 7 S 9 "tO If 12 0

s BOTTOM.....

2 
2

0 0

0 1 2 3 4 5 6 7 3 2 to It 12 0

71"t 1N HOURS AFTER "OONS3 TRANSIT OF 17" MERIDIAN

TEST COITIONS CHARLESION HARBOR MODEL

OCEAN TIDE XSINO S.4 ft eUSnv PR% HAVER SUPPLY TESTS
OCEAN SALINITY ITOTAL SALT)I 30.0 PPT
GUSHY PARK COMBINED NITgIURRiALS 1150 CF5

45LI RIVER 261 C5 Haso RIVER 62 CF3 CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS MEEKLY HYOROGARPH$ WEEKLY HYDROGRAPH

LN SCHEDULES A, B, E, AND BM
Sell. A COOPER RIVER MILE 0
Sell. 3 - - --

Sell. L' - -

Sell. 13M' - *

PLATE 46

S S S



SURFACE 5

- 2
m

I -4
___-- 

LF7 7ih
0 1 2 3 4 5 6 7 8 9 10 i 12 0

~BOT TOMl

-3t i -O3S

2 3 4 l( nOO 5 1I O 0 II 1

1T5TT CONDITIONS

O CAN Ti t') N N0 _A 5 .4 VT CHARLES IOI HIAR 80 R I 00 [i - . - -

OCAN S# IN11T I10'AL l I 30.0 PPT SUSPIT PARK NAT(R SUPPLY tES[S1

IUSNV PAR CO Ofk[O MITHORAMALS 1150 US$
A~tETN~vI 261 (V5' wnNDO RIv[N 82 ¢FS

€OCR ~~a va, nous MEEKLY t4YWORStl CURRENT VELOCITIES FOR
WEEKLY H-YDROGRAPH ]:i

I,IA;LNr) SCHtEDULES A, B, E, AND BM !: :i'

Schi. A COOPER RIVER MILE 2....

Sch. I! - - . -

-21

-4-

S .h,.......... 
.

2, :3:- 4 5 0 1 1

T I M E I N.-. . ""U. .. ."". . . ... - .-" I' O F. 1 4 T H ..--.-

- - - - - - - - - - -- - - - - - - - - - - -CONDITION



4

22

0 o0

x-4 -4

- 0 I 2 3 4 5 6 7 9 9 to 1t 12 0

S OTO

i-.T

0 0

400

TEST CONDITIONS
OCEAl TIDE RANGE 5.4 FT CHIARLESTONe "ARBOR MODEL1

OCEMN SALINITY ITOTAL sATrI 30.0 PPT BUSHY PARX WqlER SUPPLY TESTS
auSh? Famie COMBINED w"eoR'ieqls :150 uFs
05NLEY RIVER 261 EFS %ANDlO RIVER 62 uFS CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WERL? HVOROARAP"S WEEKLY HYDROGRAPH

1LIG(LND SCHEDULES A, B, E, AND BM
Sch. A COOPER RIVER MILE 4
sch. 11 - - - -

sch. I: - -

Sch. uNl - -

PLATE 48



S -- - SURFPCE S

2 0>

0--

77; , N ---..-.-.-

V) _ _

- 0 1 2 3 4 5 6 7 a 9 20 11 12 0

BOTTOM~ - - _ -4I 4

-2 2-. - - - - - .

0 1 2 3 4 5 6 7 0 9 10 11 120a
InME IN ttlURS AFTER MOON'$ TRANSIT OFZ 14TH KIqttI1p94

OCEAN TIDE RANE $ODTIN .A FT CHARLESTON "ARB8OR MODEL
t.OCEAN SALINjITY (TOTAIL SALTi 30~.0 PP BUSHY PRKe WATER SUPPLY TESTS

BUS"lY Pfl'"IK COMBINED kIT"0RI1lALS liSO CFS
AS"LEY WRER 261 ErS w-IN0O RIVER 0? CFS CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WbELY Mn4VlOU.RAPMS WEEKLY HYDROGRAPH

I.IGL> ~SCHEDULES A, B, E, AND BM
- COOPER RIVER MILE 6

0Sch. 11- - -

Sch. i1I *

PLATE 49

. ~ ~ ~ ~ l a U UU U S



o .,

SURFACE

4 -, - . .4

3" c

. - 0 i 2 3 4 5 6 7 SI 9 30 I1 12 0

2 5 -- ' 5

0 
W E

.-21-2

2 -- -- 3w

-? - - __ -- __ -4

O 2 3 4 5 6I 7 9 9 " 0 1t 12 0,.._. .

.3 3 - -•-

2- 2-U S2 .':

00
-4 o.-4- " .

TEST CONOITIONS

CrAN| TIDE RA IS, S.4 FT CHARLESTON HARBOR O0(1L

OCEAN SALINITY ITOTAL SALTI 3C.0 PPT SUSHI PARK MATER SUPPLY 1(5T$

SUS"Y PARR COMBINED MIITHORWnLS 1150 CFS
4sHLEY RIVER 261 CFS WAPDO RIVER 82 CrS
COOPER RIVER - VARIOUS WEELY YORNoGAPPS CURRENT VELOCITIES FOR

WEEKLY HYDROGRAPH
LiGENI) SCHEDULES A, B, E, AND BM

Schi. A COOPER RIVER MILE 8
psch. IB - - - -

Sch. 1 . ."
Sch. I1M - ....

PLATE 50

.* .. * . . ...

~~~. ............,: .......... .. .. :.. . .. .. ...... .. ... ........... . . .- : . . ... . . ]



SURF fl _'F

2----- ---- -2---

. -- -i ij72 --.-- -] ---- --
-i 07I --

-- 0 0 6 9 I I ]
-2 - ~ - - 2(

-3' -~ Pu

C. -4I

- 0 1 2 3 4 5 6 7 6 9 20 13 1220

5 BOTTOM

* -3

0 2 2 3 4 5 6 7 8 9 10 11 12 0

TIME IN HOURS AFTER MOON'S TRANSIT Of 74TH MERIDIAN 0

TEST .C.-01- -.

OCEAN INr RONGf S.4 FT CHARLESION HARBOR tiOOL.

OCEAN SAL IN111 I T0TH . SPLTI 30.0 PPi OUSHY PIARK bATER SUPPLY 1ISTS

BUS'Y PfkAh COM OINtC MITIHDRWRALS 1150 CS 5
Ag.%[T RIvER 261 CS WRNDO RIVER 82 CO
COOPER RIVLR - VOUS W ,oRoGRP.S CURRENT VELOCITIES FOR

WEEKLY IIYDROGRAPI.
SCHEDULES A, B, E, AND BM

Sch. A COOPER RIVER MILE 10
s h . k - - - -

Sch. I: . .
sch, IM, . . . . - .. '

PLATE 51

w w



5 S

0-

V3 4 .

0 1 2 3 4 5 6 7 S 9 to0 11 120
BOTTOM__

41'

1.33

2 -2- -

-2--

-4 -4

0 1 2 3 4 5 5 7 S 9 to it 12 0
TIME IN HOURS AFTER "DOO'S TRANSIT OF 741'" MERIDIAN

TEST CONDITIONS
OCEA Tio RAN( 5. VTCHARLESTON HARBOR MODEL

OCEAN SALINITY ITOTAL $ALTO 30.0 pry BUSHY PARK WATER SUPPLY TESTS

BUSHY PARK COMBINED WITHDRAWEALS 1150 CFS
ASmLET RIVER 261 CFS MANO RIVER 82 Cfs CURRENT VELOCITIES FOR
COOPER RIVER VARIOUS WEEKLY MY~OG8C-APNSWEKY YRO AP- -

LEGEND SCHEDULES A, B, E, AND BM
Scih. A _ ___COOPER RIVER MILE 12
ScIh. B - - - -

Sch. 1: - .

Schi. 13,% - *

PLATE 52



- SURFACE

*1 . . . ... ..... .. .. .. . .. .. ... . ... 4

[" 3 ...... 3 €'II 4
2 -. -- " -- - " --' - -

i-- ----- . . ... . .... I I_.. . . . . " - - " "

2 
2

.o - -..... ... .. - -- -- 0 '.

1-2

-- 3

-. II _I

S 0 2 3 4 5 6 7 a 9 10 11 12 0

1OITOM

4

2 "--. - - ---

-4 + - - - 4
3 3 Q 9 " c 0 1 2 0

11ile I OURS AVI(R f00O'5 IRtAWSII OF "141t4 ?~lER|I0 't . _I

TE~t COPE.llIONS

OC(' N TJ D{ RrIneG( 5 4 ft CHARLEI STON HIAR8OR RODEL.. _ .
OCEAN SAl INITY TOTAL SAiLT 30,0 PPi 5u5NY PARF( hdULlR SUPPLY I'[5T$ 5

8 US'i PARtE CO"8INEO NaT1ML)RA(,IALS 1150 cr5 -

CO0PER RIeR - VARIOUS .E.L, HoRoGRPs WEEKLY HYDROGRAPIHi

I.l:(;tLNI) SCFIEDULES A, B, E, AND 13M-.. ., .
Schi. A _____COOPER RIVER MILE 14 :!

•Sc'h. li - - --

Scht. U -. .,... .. -
Sch.. Lio• - -. -

PLATE 53 ii .~i' T

,-.i - ... - .. .-. .. . .. -. ** -........-. ,, .. -. ' ......-....- . i. .i,. -.

• . - ,'--' ,,% -. .. .,: ,:_.. ... t d - --- -'- " -/., ..'?.-. .. '_- :__"., "-. "., ' '... "_. _,,- -_,'.~ j,,', ,',;' .:. '. ', '. ' ' ' .'." ,, ', ._', .." .. ,. ."•3



2

0 0

0 3 2 3 4 5 6 7 6 9 10 11 12 0

5 80 TO

00

33"

TIME IN "OURS AFTER KDOOS TRAN511 OF 74TH MERIDIAN

TEST CONDITIONSCHRETN ABO MDL
* 0(alW TIDE RANGE S.4 FT BU H AREM O W ATE R PL TEST

OCEAN SAL IITY ITOTAL Sa~L1 30.0 PPTBUHPAKAERSPY SS

SUS14T PARM COMBINEO bill"DR'ANALS 1150 CFS
ASHLtEY RIVER 261 CF5 WAPIDO RIVER 02 EFS CURRENT VELOCITIES FOR

* ~COOPER RIVER - VARIOUS KEENL IOOAPSWELY HYDROGRAPII

L[GE~ND SCHEDULES A, B, E, AND BM
Sch. t4 COOPER RIVER MILE 16
Sch. I1 - - - -

Sch. E. - -

Sch. P111 - .-

PLATE 54

* . S S S S S 5 5 6 0 0 0 6"



SURFACE s

3 .... .. I22

00

z 0 1 2 3 4 5 6 7 8 9 •0 1 12 0

+'- xz z BOTTOM r _ 4
3? 

3 cr' I ,
.+¢ - - . . N..

o *0

--. . ... i - -
-2 -20 ~
-3 . .. .- 3w'Zimt-_-_--_______
-s

2 3 ' 5 6 1 9 I0 II 120

TIME IN HOURS AFTER MOON 5 TRPNSII OF 14Tm iEPI'IIRW"

TEST (OWDIT1ONS CHARLESTON HARBOjR MODEL
OrfaiW TIDE RANG( 5.4 FTBUH PAKWTRS PL TE S
31, fA4 SolII I T I 10f nt SA.L' 3C.0 PPI UH AKWlE UIL EI
PUSHY PARR CO01140 MI-"12AIALS 10 cis
ASH1LEY RIVER 261 CFS I'A'4DO RIVER e2 (F CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WEEKLY HICIROGRAPHS WEL IDOPAI

LICL~SCHEDULES A, B, E, AND BM
sch. A COOPER RIVER MILE 18 .*-

Sell. B - - - -

Sell. 1 -

Sell. B".1-

PLATE 55

. . . . .

,% .. -.. . . . . . . ..



3 
0

-2
-

0 3 2 3 4 S 6 7 a 9 10 It 12 0

- Q 0TOM-

.

07- -0---70-

3SLE RIE 26 Sr 7AD RIE 92 C0S12
COOPERRIVER E VARIOUS WEL NYORONS RASI CUREN VELOCITIRSFOR

WEEKL CONOIIIAPNS
OCEAN lEG RANG S*TCHDRLESO ABOR EOADEB

~~c.A COOPER RIVER M AIU EL IRGA URN EOIIE FOR

S ,ch. it - - - -

schi. I: - -

sch. IIM - .

PLATE 56

S * ~ ~ S S S S S S S *~7

.......... Z.



SURFACE~

LJ~lI FiL

4 ...--- 2I I 7 I j 2-
0-- ~3

-2 --- -

0 1 3 4 1 1 1

Li 1F BOTTOM S

0- 0

-2 .2 i

0 1 2 3 4 5 a 1 S g 10 11 12 0

TIME IN HOURS AFTERi MOON 5 TRANSIT OF 74T" MERIDIAN

OTEST CONDITIONS( C"ARL(STON HnRBOR MODEL1

OCEAN SAL INITY I TOTAL SAL1I 30.0 PPT GUSHY PARATEaflR SUPPLY TESTS
SUS"Y. PARK COMBINtO &bIIIICRAWALS 1150 UVS
AS"LEY RIVUR 261 CrS mpDoO RIVER 8? CVS
COOPER RIVER - VARIOUS WEEKLY "OIGrAAPHS CURRENT VELOCITIES FOR

WEEKLY HYDROGRAPH
LE~GEND) SCHEDULES A, B, E, AND BM

Schi. A -COOPER RIVER MILE 22
Sell. B~--

Sch . U

* ~sch. ItM -.

PLATE 57



3 - ---- 30

0

00

.2.

so I- -4

%L ..5 _ _
0 1 2 3 1 5 6a 7 'i g to 11 12 0

BOTTOM - -

2 0c

0 0

OCEN SL IITY INTA HOUSATR W 30.0 SI OF BUSHY MRDIATE UPL ET

SUSHY PARK COMOINED MITHORANALS 1150 CFS
AS"LEY RIVER 261 CFS WANOO RIVER 52 CfS CRETVLCTE O
COOPER RIVER -VARIOUS WEEKLY NYOROGRAPHS CRETVLCTE O

WEEKLY HYDROGRAPH
Lt.iN SCHEDULES A, B, E, AND BM

ScIh. A COOPER RIVER MILE 24
*schi. B - - - -

Sci. U -.

Sch. 13M -*.--

PLATE 58



SURFACE

2 - -- 2 -'

" " . ... S.. 0 ,,, -7

4 .

- 0 I 2 3 4 5 6 "7 8 9 10 Ii 120

= BOTTOM

2

F_ :: ii I So
I - -• .2 - -* - -I

i . . .. ... . - - - ."_- " -. I , .I- '00

-0 -- 1 2. - 5 7 F 9 10 "

SU.I PA1 COII[ 3 '0~NLS 5 0 CFS 9- t 2

TOOIRRtvR INRIOUS a(E R t'IT"ROORAISI WEE4TH K LYI HYDO.RP.

Sch. ~ _____- COPER.RIVE MILE 2
. ... -.[-- -

. .. - . . .

3. .

. .. °....

I£5T~ ~ c3O IIN
OC[R/ I01[ ANG 5.4 FI t!RA[S1N HRBORNOO[ " '"-

0I.[ e '1 2 r 3 m oo 5l[ 6 1r CU9 N 9ELOCITIES2 FO
cooP~ ~ TIM INvf - HURzS AF 9 "DON' ROO 451TS OF74 EEKI-IYDP~

TE~T Nlu SCHAULESO ABOR E, N M. .

S c . AC O O P E R R I V E R M I L V A R O U W E K L .YR O R A]SW E K L. .DR G

sc~h. I . .' "'
- ill ;~Sell. - -

sehl l. .. ] . :.] .

PLATE- :59.;.



SU FAC

0---

-t -- z . -- - - -2a,

-5

0 1 - - - -5 6 7 0 11 1

4 _

0a 3 3 O I 2

-2-

-3 - - - - - - - - - - - - w

-4- -4

0 1 2 3 4 5 6 7 S 9 10 it 12 0
TIME IN HOURS AFTER MOON'S TRANSIT Of 74TH Iq(RIOIA4

TEST CONDITIONS A? A m'"Ut
OCEAN TIDE RANGE 6.A FT
OCEAN SALINITY ITOTAL SALT I 30.0 PPTBu' lM AI SP yTSS..- 7
BUSHY PAR$ COMBINED I4ITMORQUALS 1150 CFS
ASHLEY RIVER 261 CFS WANDO RIVER 62 CF5 CURRENT VELOCITIES FOR
coopE* RIVER - VARIOUS WEEKLY HYOR00RAPHS WEEKLY HYDROGRAPH

LEGEIND) SCHEDULES A, B, E, AND BM
Sch. A COOPER RIVER MILE 28
Sch. It
sch. u. -

Sch. WLM

PLATE 60

W 0 0 0 -7 UUU



p 
0

S U RF-3

.0 . 10 - -11 1 2 --0

3 3 - " -7
1" 

---I-
o8 -- .J __ ..0

B--I 7 10 -- 
__

.... . . .............. 13 1 o

,- -
4,-0

I C ODTO I ~II[SO nBRI'O[ i '

-2

-3

i0 2 3 4 5 6 7 9 g 0 1O 12 0

TIMiE IN HiOURS5 AFTEP MOON'S TRAN311 OF 74TH MERIDIAN

TEST CONDITIONS HRETNHRO OE
OC[AN 11[E R,14U 6.4 Fl BUMs L PRK M AR SUPPLY TESTS

OCEAN SAL I Il ITT I 01AL SAL 1 1 30.0 PPY A

BUSHy PnRK COMBINED MiTHDRnALS 1150 EFS

PSHLEY k3v* (R? CrS WANu* l RIVER ez Cr5 CURRENT VELOCITIES FOR
COOPER RIVER - vARIOUS CEEKLY ,TOROCCAPHS WEEKLY HYDROGRAPH

LUXW~ I)SCHEDULES A, B, E, AND BM

Sch. A COOPER RIVER MILE 30
Sch. 3 - - - -
Sc:h. U
sch. ... -.

PLATE 61

0 S S S S.S"S S-S S. 0-o S

*.... ..... .....



4 0

3 --

0

00

.3 -

0 1 2 3 4 5 6 7 8 9 10 11 1?20

2 - * ' --- ~ - 2-

.2.

TIMEt IN HOURS AFTClt MOON'S TRANSIT OF 74TH MlERtIDlIAN

*OEA ?TO R EtCWOIO 5.4 F? C0ARLESION HRBOR liOOEL
octAW al"INTYIOTAL SALT I 3. PT SSIP~ie~fR5P~ tI

BSHYtu PARK CCMBZh(O MIIHO ALS 1150 CFS CURRENT VELOCITIES FOR 0ASI4Lt? RIVER 261 CUS mNDO RIVER 82 CFS
COEcR RIVER VARIOUS WEKL MYORODRAPHS WEEKLY HYDROGRAPH

IA~G:NDSCHEDULES A, B, E, AND BM
________COOPER RIVER MILE 32Sch . A

Sch . BI - - - -

Sch . L -- -IL

sch. IN

PLATE 62



SURFPCF -.

I 0

-I -4

5 0 1 2 3 4 5 6 7 a 9 to 11 12 0

___80T11 TON _

2 2

-2I

-3 - -3w m~

i0 1 2 3 4 5 6 a 9 to 11 12 0
T1IME IN "OURtS AFTER MOON'S TRANSIT OF 74T"H ERMOAN

OC~lNTIESTNG CONDITIONS CH C ~ARLESTON HARBOR MOEL -

OCEAN SALINITY 110TtAL SA~L 30.0 PITBSYPRKMERSPLTET
9USHY PARK COfl8INEO WItl1ORA4fALS 1150 ci s
ASHLEY RtIVfR 261 CVS hiANDO RIVER 6? (VS CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WEEKLY. H0RO~aP"SWEKYHDGRP

IL(;:NI)SCHEDULES A, B, E, AND BM
SCh. A _ _-COOPER RIVER MILE 34
Scht. 11 - -

Sch. E: -

PLATE 63



3 .-... ,.3 D

z. 0

-3 -3u

- <-" -'-.0

-1, . ...... ---. - .. . -

O-4 -41m

-0 1 2 3 4 5 6 7 8 9 10 11 12

-r - __- 0BTTOM ___

-1 4 4

* h I- - .. . . . .. . ._ . . . _" -: - :

*i 2! * - - -. 1_ -- 0" 1. ' -..'...-

00

|-3 ....-... ... 3u

. - 4 .. . . . .. .. 4

0'- O 2 3 4 5 6 "7 0 9 to it1 12 a

OCEA TID TES CONITIOS 5. FTCHARLESTON IIARVAR MIODEL
OCEAN SALINITY ETOT-L SALT) 30.0 rrT euvy rORK WATER surPLY TESTS

BUSHY rARK COMOINLO WITHUROWALS 1150 CFS
ASHLEY RIVER 261 CFS WHNDO RIVER 82 CFS
COOP'ER RIVER - VARIOUS WEEKLY HIOROORAPHS CURRENT VELOCITIES FOR

LEGENDWEEKLY HYDROGRAPHSCHEDULES A, B, E, AND BM

Sch. A _____COOPER RIVER MILE 36
Sch. B '

Sch. E - -

Sch. BM- -

PLATE 64

0 S S

". - ... .4 " . .. . * A " •*~t



00

I,-2m

3 -30--

22 4 { 1 .4 5 -a 9 10 i 1

5

3 -- -- ---- -- - - < -

22

-3 .

0 1 2 3 4 5 B 7 a 9 20 22 1220

TIMEf IN HOURS AFTER MOON'S TRANI4~T OF 74TM MIERIDIAN

1151 CON0:I1oks
OCEAN TIDE RANGE 5.4F CHA~RLESTON HAQRBOR MODE(L
OCLAN SALINITY ITOTAL SALt i 30.0 Pet BUSHlY PARK MAIER SUPPLY TE5SS
OU5HY PAR COMBIED uITOAWAIS 2250 US5
ASHLEY RIVER Z61 crs wnto~ RIVER 62 cVs CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WEEKLY HYO40GRAPUSWEKYH RORP

II~I~NbSCHEDULES A, B, E, AND BM
Sch, A COOPER RIVER MILE 38

SSell 1 - - - -

Sll. 1i - -

PLATE 65



SURFACE0

5 --------

3a

3 2

z 2 3 4 5 6 1 9 10 11 12 0

30

I 0

1 -3.

j0 3 2 3 4 5 6 7 a 9 10 it 12 0

TIM I "ORSAFTER MOON'S TRANSIT Of 74TH HERMDAN

T[ST CONDITIONSCHRETN"BOMDL
OCEAN tIO( *RUDE S.4 ftCALSO WRO OE

P.OCEAN SALINITY ITOTAL SALTI 30.0 PPTBUHPOKWTRSPLTES
BUSHY PanE CO"BINCO WITHDRAWALS 3)50 CFS
ASHLEY RIVER 261 CF5 MA14OO RIVER 8? CVs CURRENT VELOCITIES FOR

* ~COOPER RIVER - VARIOUSaEL OAPS WEEKLY HYDROGRAPHS

I.C~GIiNI SCHEDULES A, B, E, AND BM
Sch. A COOPER RIVER MILE 40

pSch. 11 - - - -

Seli. I:
Sch. B3M- .

PLATE 6



_ 4

i2 ---....--. 3.

2, - .... _ -- -- - -. .. . --- ---,4--... 2..

0 0
-2

5 I
0 2 2 3 4 5 6 7 8 9 10 11 12 0

-S ___ BOTTOM -

4a

'. l-: °~ ----i .... --:. .. -!-----t- !

3 3 ,

0 - -

-2- ' .

-4 :--- .. .-.------ ..--- ---------I-*5m
-3 3

0 1 2 3 4 5 6 7 a 9 to It 120 *
TIME IN HOURS AFTER MOON'S TRA4SIT OF 4TH MERIDIAN

list CONOIIIONSCHRETN ABO MDL
OCEAN TIDE RAN~GE S.4 F1 BUSY ARKEIO W ATE R OLY ELT
OCE.AN SAL INITY ITOTAL SA~LT) 30.0 PPT UH ANNIE UPI ET
8USHT PARR C3!lOIWdO W1THCIRPA4ALS 1150 UCS
ASHLEY RIVER 261 CF3 MANUO RIVER 82 CFS CRETVLOCITIES FOR
COOPER RIVER - VARIOUSIELYRORPS WEEKLY HYDROGRAPHS CURNT

LF ' 'N ) SHEDULES A, B, E, AND BM*-
Sch. A -- COOPER RIVER MILE 42..
Sel 11 - - - -

Sell. Ei• -

sch. - .Nt.,o .

PLATE 67

* U V -.. U _ U -S..
S ..- -: '.: -



SURFACE

2 2

I -- - Z- -

-22

-- -4- -4
I.

0 1 2 3 4 5 6 7 8 9 10 11 12 0

2 0 I 2

0 0

ASuE 1~E 2 3F 4AD RI 6 8 1 aF CURN VEOITE FOR2
TIOME IIVE V"ROUS AFL TEROO RANSIT WEEKLY7"YDROGRAPH

OCEANNI SMRNE .tCHDULESTO ABR EMOADEBM

Scit. A COOPER RIVER MILE 44
Schi. it - - - - - I .
Sell. 11 -

Sell. 13M - .

* PLATE 68

.p a a 0 _ 9 a a a

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



SURFACE

4 4 -

0 0

2 --.. . . . ... .. .. ... ... ... .. .. . 2

-3 - -"

, -- ... .,--= . :. _ ... ... ...... - -

g" -4

0 I 2 3 4 5 6 7 8 9 10 1i 12 0

BOTTOM "

o4
I • 1 . S

2V-

-2

0 1 2 3 4 5.. ....- 1 2 0

TIME IN tOUtR AFTER h 0N'S TRANSIT Of 74TH MERIDIAN

TEST CONDITIONS5 C"ARLESTON HARBORI MODEL
OCFSIN TIOE RAWE54 riGiG AKMIE UPL ET
OCEAN SAtINItY (TOTAL SA4.TI 30.0 PPTflti AN ATRS PL TST
BuS"T 9'RPN COHUIK D WITDRAWALS 1150 CFS9
ASILEV RIVER 261 Cr5 IOANDO RIVER 62 crs

COOPER RIVER -VARIOUS WEEKL ,4,OROGRAP"S CURRENT VELOCITIES FOR
WEEKLY HYDROGRAPIi

______SCHEDULES A, B, E, AND BM
Sch. A - - -WANDO RIVER MILE I

Sell. 11Sel. 1 -

Sch. •.,PLATE*69

..... '-.
____ ____ ____ _____5__ -O...11 --ON -



SURFAC

S5

E4 4

2 2 2 3 4 5 6 7 6 9 .0 2 2 2

04
-- 3w

-4 ----- - -4

S S

4

0 0

OCEAN ~~ MEINT IN TA RS AFE 30.0' TASTO 74HI MERDIAE UPVTET

OSSH PARR COMSINEO NIT*ORAMALS 1150 US9
4msLiTc RIVER 261 crs uamOO RIVER 62 US CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUSELYOOAPS WEEKLY HYDROGRAPH .

LjjG~iNDSCHEDULES A, B, E, AND BM
Sch. A WANDO RIVER MILE 3
Sch. E ----

sc . 11M .

PLATE 70



S0

2 2~

I.2 71 - _ ----- t--i- -Ze

-3

- 0 1 2 3 4 S 6 7 a 9 10 11 12 0

BOTTOM

ILI

-b4

0 1 2 3 4 S S 7 a 9 to 11 12 0
TIME IN "OURS OWTER "VON'S TRAN~SIT OF 74T" nERIDIAN

TEsf CONDITIONS
OCEAN TIDE RANOC 5.4 FT CHARLESTON III1SQ* NOOEL
OCEANi SALINITY I TOTAL SALT I 30.0 PPT SUSHl PARK WATER SUPPLY TESTS
OSSN PARK CO"OhI~t. HMI FWt.ALS 1150 CFS
AS"LEY RIVER 261 CFS HANUO RIV(N 02 CFS CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WEEKLY HYOROGOPHIWEL HDORP

LEC;ENI) SCHIEDULES A, B, E, AND BM -. *

sch. 11 - - - WANDO RIVER MILE 5

Sch. E -

sch. IM - -

PLATE 71



SURFACE

4 .~~-f4222
0

4 - I -5

0 -2 - 3 - - t 1 1

44

0~~~~~~ 1 6 7;910 I 2

0

-20

I4 -

-s-5

0 1 2 3 4 6 S 7 S 9 10 11 12 0

TIME IN HOURS AFTER MOON*S IRRNST OF 74TH MERIDIAN

TEST CONDOITIONS
OCEAN TIDE RAG 5.4 FT CHARLESTON "ARBOR MODEL.
OCEAN SALINITY fIOTAL. SAL1' 30.0 PPT AKWlR UPY41
sus"Y PAkK COMBINED miTHRAhiAkS 1150 CUS9
ASHLEY RIVER 261 CcS WAOO RIVER 3? UFS
COOPER RIVER - VARIOUS WEEKLY "OROGRAPHS CURRENT VELOCITIES FOR

WEEKLY HYDROGRAPH
* . SCHEDULES A, B, E, AND BM.*

Scll. A WANDO RIVER MILE 7-.
*Sch. It - - - -

Sell. I - -

sch. IM -

PLATE 72



SSURFACE

2 ... .. .. ..,__- >- .... .. \ .. J 1--
-~ -- -....--. -. -. ..... .. . .......... ! ... ..--- H --.

I 'I-, Ii I-.._ '-- 4 / o.. -: -:

- . L L. . ... -'-- - -"7-5c

z0

- 0 1 2 3 4 5 6 7 a 9 10 II 12 0

5 BOTTOM

-- 2 :1-- i-J I71-- i i"

> - - > . . . . . . . . . ....... .- - -

-2 4 J ! I - .J-7 -?

3" f- - - I ;.. - r . .

"--' I "- i z 1 zii"
C ..4 •67 8 -1- '2

u 0

.4 .'- - " .,

OCEAN 110! l ANGE 5.4 FT CHARLESION HARBOR MODEL

OCEAN SAL INITYI u0iAL SALTI 30.0 PPT SUSHI PARg WtlER SUPPLY TESTS
aUSM? PARK. C018IIfT D llu41ORrluitLS 1150 CFS

ASHtLi RnvR 261 CVS .,o RIVER 82 CrS CURRENT VELOCITIES FOR
COOPER RIv(R - VARIOUS EKLY HYVDOG4RAP S , V-.-I.E FOR

WEEKLY HYDROGRAPII
-.. ,.,,- SCHEDULES A, B, E, AND BM

Sc~i A -WANDO RIVER MILE 9
-', 51.l1. I{

Sc. 1 - . -

Scl. 111.1

PLATE 73

i 
°  

."" . o" "... . . . . . . .,. .,

:.-. .. ...... .:........ ... ... :..-...... .:---.. . ..-. ..



4 S

3 - --- ---

0 0

t.

- - - - - - - - - 4- -4

2 3 4 5 6 7 a 1 0 11 1220

TIME IN HOURS AFYC TE OON' S TRANSIT Of 741H MERIDIAN

TEST CONDITIONS
OCEA TIE RNGI5.4FT CHARLESTON HARBOR MODEL

OCEAN SALINITY ITOTAL sALT 2 30.0 PPTBUH lMMTRSPLTSS
BUSHY PARX COMBINED MIT040RAWALS 1150 CFS - . -

ASHLEY O.'.qER 261 CFS WANDO RIVER 92 UFS CURRENT VELOCITIES FOR .

COOPER RIVER - VARIOUS WEEKLY HYOROORAPf"S WEL IDORP
[LIGI>DI SCHEDULES A, B, E, AND BM

Schi. A WANDO RIVER MILE 13
Sch. II - - - -

Sch. 1: - -

Sch. BLki --

PLATE 74

6"r .



SUJRFACEE
4 4

-3 " - -- -3r •

-4 -ffl r r i" -4

-S °

z- 0 I 2 3 4 6 a I 9 10 II 12 0
3-BOTTOM

I 0

2a

4 - -- 4

.- . "- J zi, . - - -.' ... .

- ----4---- - - -- - -'

-5 1-
0 1 2 3 4 5 6 7 a g tO It 120

TIME IN "OURS AFTER MOON'S TRAqNSIT Of 74TH MERIDIAN

-. _-_BOTTO

- , .-- .5.

TEST CONDITIONS °  "
OC~gN ilO Rn~oC 54 fl C"ARLESION "ARBOR M!ODEL

OCEA N SALINITY 110TnL SALTI 30.0 PPTB~t fR QERSUPY|~ Si' ..

OuS14T PAiRA C'OM014CNO WITH'DRAWARLS llso UFS

COOPER RIVER - VARIOUS WEEKLY 4OROGRnPHSWEEILY IYDROGRAPH
l~l!(l!Ni)SCIHEDULES A, B, E, AND BM

Sch. A ASHILEY RIVER MILE I
sch. IBSell. 1----- -

Sc . I t .. .- Ti "..

Sel .3M.

wl__ w ,u w w v w w 0 0 a 0 a

L:.. ..i
-' - , - - - --. ,.,. .•,.,". - - - -]

OC. EA' N . . . . . . . . .•ju. t-,' .. IA O . TC A.E ,-.. HA BO ? , 0,0'.. - . ., . ,



SURFACE

S-- -•--T .--..

4 -4

u- - "--

a 1 24 9 1 1 1

- .- - - - -. - - - I - : - .,:. : , ._.

I - "_3 _

S-4. .. .. .. 34

o- 0 2 3 4 S 6 7 8 9 t0O 1

" . BOTTOM-- I

4 4

2 2

2-I -- "--"---.---.------2 1.-20

-3 -3w"J"" -' -4- 1--.---.-j .
-S -- 5 - - - -- --.. -. ,

1-4

1 2 3 4 5 S 1 s 10 11 12 0
TINE IN HOURS AFTER MOON'S TRANSIT OF 74TM MERIOIAN

TEST CONDITIONS
*OCEAN TIDE RANGE s.4 rT CHARLESTON HAiRBOR MODEL.

OCEAN SALINITY ITOTAL SQLT) 30.0 PPT SUSHY PARK WATER SUPPLY TESTS
BUSHY PARK COMBINED WITH~DRAWALS 1150 CF5
ASHLEY RIVER 261 CFS MANGO0 RIVER 82 CF3

*COOPER RIVER - VARIOUS WEENLY HTRG~a" CURRENT VELOCITIES FOR
LLC~iNDWEEKLY HYDROGRAPH

ScI.A _____SCHEDULES A, B, E, AND BM
Sch.~ -- -ASHLEY RIVER MILE 3

sch- -.i - -o--'-

sch. " - -

Sch. .- .

* PLATE 76

w.-::.::_._:_:'::::"

.sLv t~ ~ or . .NO e.ve.. rs .. :.:::. .. "...



SURFACE-

-2 2,, ~~7 Ii

4 A.

-2

0 2 3 4 5 6 7 a 9 10 11 12 0

TIME IN MOUfiS AFTERt 1100wS Tnm%5jT OF 141H MERIDIAN

o~c La I ICK A ANC4 5. (tICARLESTON HIARBOR # O0(L

MANlt nflt I?!Y ?0!A1. 514LT 1 30.0 rPf BUSHY PARK WIATER surPLY TE!SIS

BUSHlY Fllfz (0fl0I141 WITtfJ'^4ALS 1150 CFS
AlSHLEY Rt't" 261 CF3 t-.At(D RIVER 82 CFs0
COOPER ftlv[R - YARIOUS WEEKLY HYDROORAFtIS CURRENT VELOCITIES FOR

WEEKLY HYDROGRAPH
SCHEDULES A, B, E, AND BM

Sch. AASHLEY RIVER MILE 5
Sdi. Fi --

Sell. BIM .- . -

PLATE 77

w W- w w w 0 v w 0 0 0 0 a a v



SU---C 5

4-- 4

0 0

a.b

0 I 2 3 4 S 6 7 6 * to 11 120*

s - - - ___ BOTTOM

4 4

020

-. 5
0 I 2 3 4 5 6 7 6 9 to 11 12 0

TINE IN "OURS AFTER NOON'S TRANSIT Of 747" PERMDIAN S

TEST CONDITIONSCHREONARR OL
OCEAN TIDE RA61CE 5. FT CUHARLETO A R MODY EL
OCEAN SALINITY ITOTAL SALTI 30.0 PetBSYPRPATRSPLIET

BUSHY PARK COMBINED MITHORAM4LS 1350 UFS
A3"LEY RIVER 261 CFS NANDO RIVER 62 CFS CURRENT VELOCITIES FOR
COOPER RIVER - VARIOUS WEEKLY NYOROG4APHS WEL YRGAI

LE~GEND SCHIEDULES A, B, E, AND BM
Sch. A ASHLEY RIVER MAILE 9
sch. 1B - - -

Sch. I~- -

ScIh. IIM - .

PLA E 7 . . . . . .

. .



SL.JfU0CE6

S 0

I
• L. "jj-.- _-

0 1 2 3 4 b 6 7 0 9 tO I0 12 0
5 TOM 5

S, . . . . ... ... _ _ 1. .. _ 2 ..-. . .

2 -- ---- 4

-2-2 ,

-3 -3W

2 _ ---1---__'- -5 3LJ

-_ 0 1 2 3 4 5 6 7 0 9 1O 1o 12 0
lI1Z~C 114U~ ;;FTC.R 1100;aZ i'RN5IT CF 74TNI IIERIDIA!d

TEST CONDITIONS
OCEAN TIDE NImf3 S.4 FT CHARLESTON "ARBOR "OI
ocEaN snLINIlT I101GW SALT) 30.0 PPT BUSHY PAR#K NATLR SUPPLY TESTS
BUSHY PARKi COMB~INED NITPORA~nfLS 1150 CUs
ASHLEY RIYER 261 Cr5 wnfl90 RIVER 132 Cf s CRETVLCTE O
COOPER RIVER - VARIOUS HCEKLY HY0ROCRrA.iS CUREKL VE~LOITIES FO

1. 1:GI:NI1) SCHIEDULES A, B, E, AN4D BM
sch --- CLOUTER CREEK MILE I

Sell. FI - - -

n8Th -.- -.

Sell. I1M - -

PLATE 79

w w w w w w w 0 i 0 0 0

- -. ..

.o . . . . . . . . . . ...

.. "...."



SI--I- - - SURFACE-

-- =4

0 00
-1- -- - -- - -- ,-2 -S.......

- .--- ---0

-4

1--- -
0 1 2 3 4 5 p 7 6 9 10 It1 2 0

F, BTTOM -

0 - - ~ ~ U - - 0

-2 * - - - * -2

- - -3w
0 1 2 3 4 5 a 7 9 10 11 izO a

TIRE IN tO*UR AFTER 1OON'S TRIIASIT OF 74TH "IERIDIAN

TEST CONITIIONS
OCEAN T10E RANGE 6.4 FT CtOARLESTON HARBOR 1900!L
OCEAN SALINITY (TOTAL Sft TI 30.0 PPT OUS"lY PA&IK WATER SUrPLY TESTS-
VANT raWn COSSINEO NilmwrwTfIAS 1160 CFs
AGMET RIVER 261 CFS &IAX00 RIVER 02 CFS CURRENT VELOCITIES FOR
come RIVER - VARIOUS WEEKLY HYDOflOAP"S WEEKLY HYDROGRAPH

L1LLNDSCHEDULES A, B, C, AND D
ScIh. A COOPER RIVER MILE 30
Sch. B - - - - .- - .
sch. C -

sch. u". ". -

PLATE SO

S 5 iS 150 U . ..



55U R FACE 5

0 0

-3-

1*4 -4'~
0 1 2 3 4 6 6 7 03 9 to I 1 12 0

0_1F-2 _
-4,.

0 ~ ~ ~ ~ ~ T I 1 Z 6 e 7 a o it I

TIRE ~ ~ ~ ~ ~ ~ ~ ~ ~ -I--- IN-KSATRFO' 014I F7TAMI

TES C1-317Cw

COOER IVE - W VARIUS laEKVtC HYA WSI CUREN VELOITIE FOP,!f

WEEKL HYDRGRAP

Sch.A SHEDUES , BC, ND0

~ ~ TET C0~OI0~iSCOPlERET RIERO MLE 3
IsfiWO C. U#YP~WTRSPL ET

OCEN Sl~iaISellA. It)3. P

USNY~~~~~PLT 81, 0;INOMI'(~S 16 r



* -- - - ..S1LFACE5

p 4 - -- -4

2 3 5 -9a 9 o I t

- o

-4

-s

- 0 1 It 3 . 5 a 7 0 0 30 It It20
TIEI ORS3..Ol'3T = TO 4T III1

TETCODTIN
CONUS* "PA -- -W- -

damTj E6.
OCEA - . - - --T- (TTA SAT S00" U TPn UnE l" YT

O-- - - - - - - - - - - - - - - - - - - - --WI---1160 US

rawt NIT2 fil Cr WZW Rlvft ot-rh
COOP oi PER- "it" MEELY 0YOR000*13CURRNT ELOCTIE FO

WEEKLY -HYR AII

sch. 0

-~ - c--LATE82--



SURFP r

-2 
-..

--

m -0 1 .... .. .. -.... 6 .. .1 ..... 9 .. .. It ...0
I~ ~ ~ ~~0 1 ... W.I!, " .--. " .-,-. - ... . .. - - .-----

l2-T 2--
-0

I -2

-.4 --- 4_

0 1 k 4 5 6 8 9 10 11 12 0
Tin I flOURS AFTFR "QQMN3 TRRJ5T 0Of 74193 MERIDIAlN

TEST C01401710W5
OCEAN tl RAW 5.4 rT CH"RLEST0N 93AR 0% 30L. .

OCEAN SAlgIT ITY70TP S lI 30.0 "T BUSHY PARK WATER SUPPLY TrSTs

OW t PP. M CMr'. 0?:O 14ITf4DnPM4LS 11t0 CFS
f t"IT RIVER z FS IS -OO* RIVER 82 UES

COOPER RIVER - VFIOUS WEEKLY .iHOow"s CURRENT VELOCITIES FOR 0

1: GlI N1) WEEKLY HYDROGRAPH.
SL'h.,\ -_____SCHEDULES A, B, C, AND D

-Sc.' -- - - '.\COOPER RIVER MILE 42Sch . I1"1. .... .

~~~~~~Sch . ... "- . .'. "
sch. D .

..c-...IPLA..8.
PLATE 83...

. . - .. ,.- ." .. . . . . .

"--'-' : =' ,-' - ,- -,'-_.-'. _". .-_.-" '.'. .-..-.. .-... ..-. ". .". .- "..."."-.'.,..,-.-".-.-'. .".'"""."..".. ...-.-. ."."",.'-.".-. ... "-.'-"-"'-"--.,



SURFACE

44

0

S- ------ I: -. _--------
20- - -- ------ -- '-- -------- 1-'-. .

___ _ . --,-S :

-2 -- "., : .- '

- -...

-10 -

0 3 4 6 7 6 9 10 12 12 0

5" .B TTOM -" "

-2 ' ---- ". 2"
0

-2! 't-- ---------- " , --- _,._ -- i..:.

-~ V1V

o 1. 2 3 4 S. S 7 S 0 20 1 i '20
T!nE In HOUIS MTIER nON' TRANSIT OF 74TH ,tRIOIN ..

KEN TIO EST CONDITIONS 64CHARLESTONI "AufOR MODEL
OCEaN SAL INITY B 1O74L SKI) 30.0 PPUT AR AE IRL ET
SUSHI PARK COMBSINED NtTHORmIKS 2210 CVS
ASHLEY RIVER 261 CFS WANDO RIVER o2 UfS
corme RIVER VARIOUS WEEKLY NYOROORAPWS, CURRENT VELOCITIES FOR

WEEKLY I1YDROGRAPH
I.IiLUNI)SCHEDULS A, B, C, AND D

Sch. A COOPER RIVER MILE 44Sch. B.

Sc..*-C**- . "-

sch. 1) -....-

* PLATE 84

7. . . ". .

. . *. - . .



- cb

0 0

- 0 1 2 3 4 5 6 7 0 9 10 11 12 0

2 I1

-- -- I
0 7 0 9- to 1__12_0

-5WE RRItIN ni4T Us0I "MIJ RIVERi2ii:
CURRENT~-- VEOIIEO

TEST ~tOIIiSCEDULESO A B CNon

N~tE RIYR 21 CS )W~O IVE 82 YS URRNTO RVEOCIIE FO

Sell. A
Sell. di --

Sell. C
Sch. 1) - -

PLATE 85

_p lU v 0 a v



.. . . . .-.. .

Z0

WO

0 -) 0

o 0.0-1 . .I
(D 0o t'Jw

< oa-o0

LL D

UJ

okLA w WLL

< Pw

'-II

0

0

Li

&3AIY A37HuTV

U/J.1 3r

oN3 y3flno

a 0p0 l 0 N
. . . . . .0



0~~
o 0.0;0
m 0j

-N a-

u > 0

uw
I . ~ LL

0 W

A- w

-N- -- A'V/ b

>7 0

. . .Y Ab .. 7H.'.



I-

ul Li
*~~~I o .

x < in Iu

x-- ta

t -j

x - l-tLi

I cO
go

w w
- It d

A o

oo

I
oo4- -1... 5

PLATE 88

S w w w -V V_



ccU 0

0-

40 - :

z w
0 CC U

zz

2 4Cc

> W

7.j.

200

flddLTVI icO .

u .~

'S' A.

* PLATE 8

I SL I I I I I J 111 1 1 1 1 1 1 1S ee
* :- So .-

* . -. . . . . .. r* *.~.*It

. . . . . . . . . . . . .. . . . . ... . . . . .*,. . .



t.JzJ

Z u

oI~t 0

ra8 K

7,

I-

W40

0 (Cie (

wo Li..

nld'TV VOA~l.
PLT 90

3 at -* *a.

U ~Uq~**b
.. ~ ~~ ~~~~~~ S AWU . * * ~ . . ' \ .U U U U U '

U . IfUx



UjU

0'

Z CL in

< 0
~~0

bz

*t -
o I- z

WI ')-I

- 1.5'S

7J0

:1 0

I s,

1 CC

LULLILL~~~~~~~~~~ oILLL I0.LL.L..LLLLL..J i&

lt TS

PLATE 91

*~~l 
l _V V V V V

- .- L -2



cc (n Li
W - 0

W .

S0

cc~- 00

7- Li

-K I

A Fr-cco

> 'w

0 0

Z~U.

jr n

0

* 00

00

S S U U U V U

.oi L. . . .

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

* :,.*PLATE92 ..



00

2 A:

- ~ o V)

o~o

Z4 I

.1.4L

.,t. 0 3: La
0

X' <

~-n

> 0.

fft

L l II I --J I II I I
8 8 10,0

ndd 'ws wi

PLATE9

8 8 0 0 0

o 0



AID-Al5O 160 COOPER RIVER REDI VERSION PROJECT LAKE NOULTRIE AND 3/3
SANTEE RIVER SOUTH CAR.. (U) CORPS OF ENGINEERS
CHARLESTON SC CHARLESTON DISTRICT FEB 76

UNCLASSIFIE F/a 13/2 NL



1.0.

J&6

1111 1.0.0

1.2 11. 11.6

-- :

%S

MICOCPY.ESLUTON TES CAR

'. 

. . . . .-.

". 
: ... ,,.-.. -.



TFTTFI I II F -T)-TII II I 1 0 A

aa.5 w q o

IVNVOaXVII- 0(L 7 -J I-

U- 15 tq m

I-
-~4 y c.o da lI

ui -14 1- :I

rn u

0t

3j SX o

.4.

0~

'J.. a - j

-. "

C.**

* . U - - . -

- U ... U. ~** . *jtf *. .* * ... .. .o



ra acordance vith 0 70-2-3, PawW*P 6c(1)(b),
date 15 Febroary 1973, a faca Smile catalog card
In Library of Cnges fosuat Is reprodsmcd below.

Benson, Howard A
Cooper River rediversion project. Bushy Park water

supply tests; hydraulic model investigation. by Howard A.
Benson Eandl William H. Bobb. Vicksburg, U. S. Army
Engineer Waterways Experiment Station, 1976.
1 v. (various pagings) illus. 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. 4. Hydraulic models. 5. River diversion.
6. Salt water intrusion. 7. Santee River. 8. Water.
quality. 9. Water supply. I. Bobb, William H., joint
author. 11. U. S. Army Engineer District, Charleston.
(Series: U. S. Waterways Experiment S dtion, Vicksburg,
Miss. Miscellaneous paper H-76-5)
TA7.W34m no.H-76-5
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