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FREFACE

The model investigation of the effect of the proposed closure of
Southwest Pass on the salinities and hydraulics of Vermilion Bay, Louisiana,
was conducted for the Louisiana Department of Public Works, which paid all
costs. Authority for the Waterways Experiment Station to perform the
work was contained in first indorsement dated 6 August 1954 to a letter
dated 29 July 1954 from the Director, Waterways Experiment Station, to the
Office, Chief of Engineers, subject "Proposed Model Study of Vermilion
Bay, Louisiana.”

The investigation was accomplished in the Hydrsulics Division of the
Waterwsys Experiment Station during the period December 1955 to December
1956. Waterways Experiment Station personnel who were actively engaged in
the testing, analysis, and report phases of this investigation were
Mr. Thomas J. Kinzer, Jr., project engineer, assisted by Messrs. A. J.
Banchetti and R. V. Puckett. The investigation was conducted under the
general supervision of Messrs. E. P. Fortson, Jr., G. B. Fenwick, and
H. B. Simmons. This report was prepared by Mr. Kinzer.

During the course of the investigation, monthly progress reports were
submitted to the louisiana Department of Public Works, and numerous confer-
ences.were held between WES personnel and representatives of the Department
of Public Works. Open house was held at the Waterwsys Experiment'Station
on several occasions so that Public Works Department officials and other
interested parties could observe the operation of the Vermilion Bay model.

Grateful acknowledgment is made to Mr. E. L. Hendrix of the U. S.
Geological Survey who computed the weekly prototype hydrographs used in
this study. Special acknowledgment is also made to Mr. Hu B. Myers, chief
engineer for the Louisiana Department of Public Works, and Mr. F. N. Hansen,
district engineer for the U. S. Geological Survey, for their cooperation

and assistance during the model investigation.
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SUMMARY

Use of Vermilion Bay to relieve the shortage of water for rice irri-~
gation in southwest Louisiana has been proposed, but will require some
means of reducing salinities in the bay during the irrigation season.
Closure of Southwest Pass, which connects Vermilion Bay with the Gulf of
Mexico, was proposed as a means of retarding salt-water flow into the bay,
and a model study to investigate the proposal was initiated. Before the
effectiveness of this plan could be determined for conditions which will
obtain in the future, the effect on bay salinities of a reduction in
fresh-water inflow as a result of the 01ld River Control Structure being
constructed on the principal fresh-water source, the Atchafalaya River,
had to be ascertained.

The model, built to scale ratios of 1:100 vertically and 1:2000
horizontally, reproduced 1860 square miles of the problem area, and in-
cluded devices for simulating tides, tidal currents, salt-water movement,
alongshore currents, fresh-water discharge, and fresh-water withdrawal.

The model tests showed that installation of the proposed closure of
Southwest Pass under present conditions of Atchafalaya River discharge
would reduce maximum salinities along the west side of Vermilion Bay to a
maximum of 1700 ppm for a season of normal runoff and a maximum of 3600
prm for a season of extremely low runoff. Corresponding maxima for present
conditions with Southwest Pass open are in the order of 8000 pprm and 8800
prm, respectively.

The tests also showed that, in addition to a major reduction in max-
imum salinities for conditions of both normal and low runoff, closure of
Southwest Pass would retard the time of maximum salinity along the west
side of Vermilion Bay so that maximum salinity would occur well after the
peak of the irrigation season.

The ultimate reduction of the Atchafalaya River flow following com-
pletion of the 01d River Control Structure will lessen the effectiveness
of the Southwest Pass closure in reducing salinities along the west side
of Vermilion Bay. Maximum salinity for a season of extremely low runcff,
with the control structure in operation, would be of the order of L4LCO ppm
as compared to 3600 ppm for present conditions of Atchafalaya River flow.
The control structure would not decrease the effectiveness of the closure
in retarding the time of maximum salinity until after the peak of the ir-
rigation season. Tests of the effect on these salinities of withdrawing
10,000 cfs from the north and west part of the bay demonstrated that the
withdrawals would not affect the date of the peak salinity, but would in-
crease the peak salinity by about 2000 prm; low salinities would be further
reduced.

The effect of closure of the pass on recession of a hurricane surge
was studied, and though no definite conclusions were obtained, it appears
that hurricanes severe enough to affect the salinity of the bay with the
pass closed would occur very rarely.



EFFECTS OF PROPOSED CLOSURE OF SOUTHWEST PASS ON THE
REGIMEN OF VERMILION BAY, LOUISIANA

Hydraulic Model Investigation

PART I: INTRODUCTION

The Problem

1. Although it may seem strange that a portion of the state of
Louisiana, through which passes the drainage of a major part of the conti-
nent, should have water-supply problems almost as pressing as those of
drainage and flood control, such is the nature of the agricultural and in-
dustrial demands upon its subsurface and surface waters that southwest
Touisiana 1s experiencing deficiencies in its fresh-water supply. To add
to this problem, the region's major streams empty into coastal basins or
into the Gulf of Mexico, and when their flows are low because of scanty
local rainfall, salt water enters their channels, contaminating both sur-
face water and aguifers.

2. Rice irrigation accounts for nearly all the fresh surface-water
usage in southwest Loulsiana. The Louisiana Department of Public Works
reports that the average total flow of surface fresh water into the coastal
basins (Vermilion, Mermentau, and Calcasieu) of this region during the ir-
rigation season of April-August, based on a 52-year period of record, is
about 725,600 acre-ft, while the current needs are about 1,201,360 acre-ft.

3. The Department of Public Works has investigated several plans
proposed to remedy this shortage. One of the most promising involves re-
ducing salinities in Vermilion Bay and incorporating the bay into a res-
ervoir system that would also include White, Grand, and Calcasieu Lakes
(see plate 1) and would be supplied by the Atchafalaya River through the
Intracoastal Waterway. The model study reported herein was concerned pri-
marily with the part of this plan that proposes that Southwest Pass, which
connects Vermilion Bay and the Gulf (see plate 2), be closed as a means of
retarding salt-water flow into the bay.

k. A major portion of the Atchafalaya River flow consists of water



diverted from the Mississippil River through 0ld River. Because the amount
of water diverted from the Mississippi is reaching proportions detrimental
to interests below 01d River, the Corps of Engineers is planning to stabi-
lize the over-all amount of this diversion by means of a control structure
on 01d River. Since stabilization of the Mississippi River flow into the

Atchafalaya might affect the salinities in the bay system adjacent to its

mouth, this contingency had to be considered in the study of plans for re-

ducing salinities in Vermilion Bay.

Purposes and Scope of the Model Study

5. The principal objectives of the model study were: (a) to deter-
mine whether the closure of Southwest Pass would reduce salinities in
Vermilion Bay to concentrations permissible in irrigation; (b) if so, to
determine the effects on the reduced salinities of withdrawing 10,000 cfs
for irrigation and industrial use from the north and west parts of the bay;
and (c) to obtain data for use, if needed, in evaluating the effects of
the Southwest Pass closure on fish and wildlife. After the study was well
under way, the question arose of what effect a hurricane tide might have
on the improved bay system. Accordingly, determination of this effect was
also included in the investigation.

6. To obtain the desired information, fhe Department of Public Works

requested the following model tests:

a. Hydraulic and salinity verification.

b. Long-term salinity verification to 1955 hydrograph.

c¢. Long-term salinity verification to 1954 nydrograph.

d. Base test of 1954 published hydrographs repeated for two
years.

e. Tests of the effects of the Old River Control Structure on

Vermilion Bay salinity with the 1954 hydrographs repeated
for two years.

f. Test of the effects of closure of Southwest Pass on Vermilion
Bay salinity using 1954 published hydrographs.

g. Tests of the effects of closure of Southwest Pass on Ver-
milion Bay salinity using 1954 hydrographs with 0ld River
discharge routed through control structure, repeated for
two years.
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Test of the hydraulic effects of closing Southwest Pass.

Base test of 1955 hydrographs with 0ld River discharge routed
through the control structure.

Test of the effects of closing Southwest Pass on Vermilion
Bay salinity during a year of normal precipitation (1955)
with the 0ld River flow routed through the control structure.

Test of the effects on bay salinity of withdrawing 10,000 cfs
from the periphery of Vermilion Bay during a year of normal
precipitation (1955) with Southwest Pass closed and the 0ld
River discharge routed through the control structure.

Test of the effects on salinity in Vermilion Bay with South-
west Pass closed of the hurricane surge of 20 September 1947
superimposed upon conditions existing during a year of sub-
normal precipitation (1954).%

* Hurricane "Audrey,'

' one of the most severe of record, occurred over this

area on 27 June 1957, after this study had been completed and the model

dismantled.



PART II: THE PROTOTYPE
Location

T. Vermilion Bay is located on the ccast of Louisiana, about 30
miles south of Lafayette and about 45 miles west of Morgan City (plate 1).
The principal connection between Vermilion Bay and the Gulf of Mexico is
Southwest Pass (plate 2), a rather narrow but deep channel about 6 miles
in length; however, a second connection with the Gulf lies to the east
through West and East Cote Blanche Bays and Atchafalaya Bay. Since condi-
tions in any one of the bays affect (or even control) conditions in the
adjacent bays, the entire bay system must be considered as a single unit

in any study invelving salinity intrusion.

Physical Characteristics

8. The total area of the bay system is about 650 square miles.
Depths throughout the system are quite small, the maximum being of the
order of 8 to 9 ft. In Southwest Pass the maximum depth is well in excess
of 100 ft, but the controlling depth at the Vermilion Bay end is about 8
ft, and that at the gulf end, approximately 10 ft. The entire bay system
is separated from the Gulf of Mexico largely by Marsh Island on the west
and an extensive shell reef that extends almost unbroken from the east tip
of Marsh Island to Point Au Fer. Although the general elevation of Marsh
Island is quite low (about 2-3 ft above mgl), the south side of the island
is bounded by a coastal ridge, or chenier, that rises to an elevation of
about 5 to 6 ft above mgl. The general elevations of the extensive marsh
areas that abut on the bay to the west, north, and east are also quite low,
being approximately 2-3 ft above mgl for great distances back from the

shore line of the bays.

Tides and Tidal Currents

9. The tides in this region of the Gulf of Mexico are of the mixed

type, being semidiurnal when the moon is near the eguator and diurnal when



the moon is in the tropics. The average semidiurnal range of tide in
Atchafalaya Bay at Tugene Island (for location, see plate 3) is about 1.1
ft, and the average diurnal range about 1.9 ft. Since the mean diurnal
range 1s approximately double that of the mean semidiurnal range, while the
period of the diurnal tide is about double that of the semidiurnal tide,
the velocities of tidal currents throughout the bay system are relatively

constant unless affected by wind or other phencmens of a local nature.

Upland Discharge

10. Most of the upland discharge into the bay system is contributed
by the main and Wax Lake outlets of the Atchafalays River. The normal max-
imum discharge from these sources is of the order of 300,000 cfs, while
the normal minimum discharge is about 40,000 cfs. Other tributaries of
the system that contribute significant quantities of upland discharge, es-
pecially following heavy local rains, include the Vermilion River, Weeks

and Petite Anse Bayous, and the Charenton Canal (see plate 2).

11. The intrusion of salt water from the Gulf of Mexico into the
bay system is of the frontal (or well mixed) rather than the wedée type;
consequently, there is little difference between surface and bottom salini-~
ties at any location. The principal force involved in the vertical mixing
of the salt and fresh water appears to be surface wave action, since the
velocities of tidal currents throughout the system are too small to produce
such complete mixing even though the depths are gquite small. Because of
the large area and shallow depths throughout the bays, local winds are very
effective in producing choppy waves that promote mixing throughout the
depth.

12. The average salinity of the bay system varies for the most part
on a seasonal basis, and is inverse to the Atchafalaya River discharge,
reaching a maximum at the time of minimum flow from the Atchafalaya and a
minimum at the time of maximum flow. The effects of local runoff from the

minor tributaries may reverse the seasonal trend for short periods of time



in certain portions of the bay system, but such effects appear to be in-
significant in both extent and duration as compared to the seasonal trend.
Salinities throughout the system have been reduced essentially to zero as
a result of sustained high discharge from the Atchafalaya River, while
maximum salinities of the order of 6 to 8 parts per thousand have been
measured along the west and north sides of Vermilion Bay near the end of
a period of sustained low Atchafalaya discharge.

13. After a period of high fresh-water discharge that has essen-
tially freshened the entire bay system, the influx of salt water into the
system appears to follow a fairly well-defined pattern. The initial in-
trusion occurs through Southwest Pass into Vermilion Bay; then the salt-
water front fans out through Vermilion Bay and into West Cote Blanche Bay.
By the time the salt-water front has reached the central portion of East
Cote Blanche Bay, the Atchafalaya River discharge has usually decreased to
such an extent that the salt water from the Gulf begins to intrude into the
western portion of Atchafalaya Bay. Salt water intruding from this source
apparently meets that intruding from Southwest Pass in the vicinity of
Marone Point. This pattern is capable of considerable variation, however,
depending on the local runoff into Vermilion Bay. The evidence that saline
intrusion into Vermilion Bay through the Marone Point cross section lags
behind that through Southwest Pass was the principal basis for belief that
the closure of Southwest Pass would effect a reduction in the salinity of

the bay complex.

Alongshore Currents in the Gulf of Mexico

14. Off the coast of Louisiana, the Gulf Stream flows in an easterly
direction in the Gulf of Mexico. Since this might create a westerly set-
ting, alongshore current, a salinity range was established about five miles
offshore to determine the effect, if any, that this situation has on the
distribution of the Atchafalaya discharge.. Several salinity surveys were
made on this range. These surveys showed that there is a westerly flowing
current along the Louisiana shore that moves the Atchafalaya discharge
westward, thus affecting the source salinity at the gulf end of Southwest

Pass. Although there was no evidence from the offshore surveys that the



current reversed itself or ceased at any time, it was deduced from the
model study that either a reversal or a cessation of the westerly current

was the only feasible explanation of some of the salinity phenomena ob-

served in Vermilion Bay (prototype).



PART III: THE MODEL

Description

Area reproduced

15. The Vermilion éay model was a scale reproduction in concrete of
approximately 1860 square miles of prototype area. As shown in plate 2,
the area reproduced included a portion of the Gulf of Mexico adjacent to
the southern coast of Louilsiana, Marsh Island, Vermilion Bay, East and West
Cote Blanche Bays, Atchafalaya Bay, the mouths of Vermilion River, Petite
Anse and Weeks Bayous, the Atchafalaya River from Morgan City to its mouth,
and the Intracoastal WVaterway from Morgan City to the Vermilion Lock.

Features of model

16. The model included provisions for reproducing prototype tides,
tidal currents, salt-water movement, alongshore currents, fresh-water dis-
charges, and fresh-water withdrawals in the modeled area. Fresh-water dis-
charges were measured by Van Leer weirs, and fresh-water withdrawals were
measured by means of adJjustable V-notch gates. Salt water for filling the
gulf portion of the model, and for reproducing the tides therein, was
stored in an underground sump equipped for mixing and controlling the con-
centration of the salt water. Extra roughness was added as needed in the
form of metal strips.

Scale ratios

17. The model was constructed to linear scale ratios, model to pro-
totype, of 1:100 vertically and 1:2000 horizontally, with a resulting slope
scale of 20:1. Other scale ratios, computed from the linear ratios, were:
area, 1:200,000; volume, 1:400,000,000; velocity, 1:10; discharge,
1:2,000,000; and time, 1:200. The salinity scale ratio was 1:1.

Appurtenances

Tidal equipment

18. Tides were simulated by means of a system composed primarily of
a header between the model head bay and an underground sump, a discharge

line supplying this header, and an automatic, electromechanical valve



between the sump and input point in the header. If the valve was closed,
the input was entirely diverted to the model, causing a rapidly "flooding"
tide; conversely, if the valve was completely open, not only would all the
input return to the sump, but gravity flow from the model as well, causing
a rapidly "ebbing" tide. The function of the tide~-control machine was to
position the valve so as to produce the proper ebb or flood for each in-
stant of the tidal cycle. The apparatus was equipped with a recording de-
vice that permitted a visual check of the accuracy of the tide reproduction
at all times.
Gages

19. Water-surface elevations were ascertained at hourly intervals
during model operation by means of point gages graduated to permit reading
to the nearest 0.001 ft in the model, which corresgonded to 0.1 ft in the
prototype.

Current meter

20. Current velocities in Southwest Pass were measured by means of
a midget current meter. The meter consisted of five small cups about 0.02
ft in diameter, mounted on a vertical phonograph-needle shaft set in
Jeweled bearings. One of the five cups was painted wvhite so that the
number of revolutions of the meter could be counted visually. Revolutions
per second of the meter were transferred to prototype velocity by means of
a calibration curve. Calibration of the meter was checked at regular in-
tervals to insure its correct operation.

21. ©Since the shallow depth of the model bays did not permit the
complete separation of the two-tenth and eight-tenth depths that would
correspond to the depths at which prototype readings were made, the veloc-
ity meter was used at middepth and these readings were compared with an
average of the two prototype depths. The middepth model velocity was found
to be identical with the integrated velocity measured in the prototype by
neans of a pole float.

Alongshore current

22. 1In order to reproduce in the model the alongshore current and
its freshening effect upon the waters adjacent to Southwest Pass, a pipe
was laid along the eastern end of the model gulf for the introduction of

salt water, and a pit with a weir at its perimeter was provided at the
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western end of the model gulf. The withdrawal of water over the weir drew
the fresh water from Atchafalaya Bay westward, and the withdrawn water was
replaced by salt water from both the alongshore~current pipe and the ocean

head bay.

Prototype Data Requirements

23. Prototype data required for the adjustment and verification of
a model to be used for studies involving salinity intrusion throughout the
problem area fall into four general classifications: hydraulic data,
short~term salinity data, long-term salinity data, and upland discharge
data. Such prototype data as were available at the inception of the model
study had been obtained sporadically over a wide range of conditions;
therefore, it was necessary to formulate and carry out a program for col-
lection of the data needed for the model study. The program was formulated
by the Waterways Experiment Station and carried out by the Louisiana De-
partment of Public Works.
Hydraulic data

24, A total of five tide-recording gages were maintained in the bay

system for the duration of the prototype survey. Of these, three (at Cypre-
mort and Salt Points, and Eugene Island) were used for model verification,
and are shown in plate 3. The Eugene Island tide gage is maintained by the
U. S. Coast and Geodetic Survey (USC&GS), while the other four gages were
installed and maintained just for this study by the Louisiana Department of
Public Works. Tidal data at these locations were needed for adjustment of
the model tide generator to simulate properly tidal phenomena throughout
the entire area under investigation. Records of current velocities and
directions‘throughout s complete tidal cycle at the major control sectlons
in the bay system (Southwest Pass, Marone Point, and Cypremort Point) were
needed to insure that current velocities and directions in the model would
agree with those of the prototype for similar conditions of tide and upland
discharge. Current-velocity measurements at the three above-mentioned lo-
cations were obtained at hourly intervals for various points in depth. In
addition to the tide and current data, the upland discharges of all signif-
icant tributaries to the bay system were determined as accurately as

possible.
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Short-term salinity data

25. The short-term salinity data consisted of salinity determina-
tions throughout complete tidal cycles obtained concurrently with and at
the same locations, depths, and time intervals used for current-velocity
measurements. It was known in advance that the model would not reproduce
such prototype salinities in a quantitative manner if the fresh-water dis-
charges at the time of the observations were reproduced on a sustained
basis, because prototype data then avallable indicated that the salinity
at a given point in the bay system at a given time was the net resultant
of the tide, upland discharge, and local wind conditions that had occurred
for an appreciable pericd prior to the time of the measurements. However,
salinity data of this nature were considered essential to demonstrate that
the fluctuations (rather than the concentrations) of salinity with tidal
phase at given critical locations were the same in the model as in the
prototype.

Long-term salinity and
upland discharge data

26. Available prototype data at the inception of the model study in-
dicated upland discharge into the bay system to be the controlling factor
with respect to the extent and degree of salinity intrusion throughout the
bays. Available data also indicated that the response of salinity concen-
tration at any given point to changes in upland discharge was rafher slow.
This indicated a need for a large number of salinity-sampling stations with
a fairly long periocd between sampling at a given station, rather than a
limited number of stations sampled at close intervals. Accordingly, a net-
work of 73 salinity-sampling stations (see plate 3) was laid out over the
entire bay system, and sampling operations were carried out at all stations
at intervals of from one to two weeks throughout calendar years 1954 and
1955. (The salinity stations were numbered from 1 to 76, but there were
no stations corresponding to the numbers 47, 48, and 51.) The upland dis-
charges of the main Atchafalaya River outlet and the Wax Lake Outlet were
measured during this entire period, and the discharges of the remaining
tributaries to the bay system were computed by the U. S. Geological Survey
(USGS). These data comprised the principal basis for the salinity verifi-

cation of the model described later in this report.
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PART IV: VERIFICATION OF THE MODEL
27. Verification of the Vermilion Bay model consisted of: (a) hy-
draulic adjustment, (b) short-term salinity verification, and (c¢) long-

term salinity verification.

Condition to be Reproduced

28. An equatorial tide was chosen for reproduction in the model, the
tidal range at Eugene Island being 0.89 ft. The discharge of the Atchafa-
laya River measured at Krotz Springs, La. (see plate 1 for location), dis-
tributed between the Atchafalaya River and Wax Lake Outlet, was 41,500 cfs,
a fairly low flow that resulted in a well-mixed salinity condition in the

bays and no salt-water wedge in Southwest Pass.

Hydraulic Adjustment

29. Adjustment of the automatic tide control was accomplished
through a cut-and-try process of adjusting the amount of up or down move-
ment of the motorized valve for each portion of tidal cycle. The date for
which data were reproduced was 17 January 1956.

30. After adjustment of the Gulf of Mexico tide had been accom-
plished, current velocities and tidal heights were observed in the bay
portion of the model and found not to conform to prototype data. Addi-
tional roughness was added but this was ineffectual because of the low
velocities. Flow in Southwest Pass, however, was responsive to changes
in roughness.

31. Examination of the field data revealed that prototype wind con-
ditions had affected the tidal elevations recorded at Cypremort Point and
Southwest Pass. Therefore, only the tidal heights recorded at Eugene
Island and Salt Point were used in the model verification. A comparison
of these model and prototype tidal heights is shown in plate L.

32. A comparison of the current-velocity measurements obtained in
"the prototype and in the model-verification tests is presented for sur-

face, middepth, and bottom at Southwest Pass in plate 5, and for middepth
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at stations off Cypremort Point and Marone Point in plate 6.

Short-term Salinity Verification

33. After hydraulic adjustment of the model was completed, a movable
partition was placed in the model just outside the shell reef and across
Southwest Pass to separate the simulated Gulf of Mexico and the bay system.
The gulf was then filled with water having a salinity of 20,000 ppm,
slightly greater than the highest ocean salinity observed in the prototype.
The bay system was then filled to high-water level (HW) with fresh water.
The tide machine was started and the river and bayou weirs were adjusted,
after which the barrier separating the two bodies of water was removed.

34. Prototype salinity conditions represent an integration of the
forces involved in tidal and fresh-water flows. In the model, wvhere the
fresh- and salt-water bodies were separated at the beginning of a test,
operation for a considerable period of time was necessary before the forces
of the fresh-water and tidal flows could become properly adjusted. Since
the observations made in nature represented a transient condition and not
a steady state, it was not necessary to run the model to stability. There-
fore, salinity determinations were begun after 10 cycles of operation.

35. In general, the model bays tended to be more stratified than
their prototypes. The addition of roughness did not change this situation
because the mcdel currents were not of sufficient velocity to cause mixing.
It therefore appeared that some other agency was responsible for the mixing
of the salt and fresh water. It was readily apparent that in nature the
agency involved was the wind.

36. To determine whether wind would be similarly effective in the
model, fans of various sizes were set to blow on the water. The fans did
prove to be effective, and after many trials, it was found that the best
arrangement was a battery of five 1lh-in. oscillating fans blowing obliquely
down upon the water.

37. The salinity verification was an attempt to bring the salinity
at Southwest Pass, Marone Point, and Cypremort Point into agreement with
the observed prototype salinity by reproducing observed discharges. Plates

T, 8, and 9 show the results after approximately 170 tidal cycles. It can
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be seen that the difference between surface and bottom maximum salinities
at Southwest Pass was about 3000 ppm in the prototype, while in the model
they were identical. This is believed due in part to an insufficient
knowledge at the time of the effect of alongshore currents. It is probable
that in the prototype the surface salinity was reduced by the westward
drift of fresh water discharged by the Atchafalaya River.

38. The prototype measurements show both surface and bottom salini-
ties at Marone Point to be higher than those at Cypremort Point. The model
salinities at Marone Point were lower than those at Cypremort Point. Ex-
amination of the prototype records shows that at no time during the year
1955 were the Marone Point salinities higher than those at Cypremort Point.
It was concluded that the prototype verification data represent an unusual

condition, the cause of which lay outside the forces being reproduced.

Long~term Salinity Verification

39. The real test of the model's adequacy was the ensuing stage of
long-term salinity verification in which it was attempted to determine
whether the model, reproducing a repetitious tide and the observed or com-
puted hydrographs for all tributaries, could be depended upon to reproduce
the changing salinity picture observed in the prototype. The year chosen
for this purpose was 1955 because continuous sampling had been done over
the entire area for this period. The dischargesvreproduced in the Atcha-
falaya River were those measured at Krotz Springs, and since the model did
not extend as far upstream as the separation of Wax Lake Outlet from the
Atchafalaya River (see plate 2), the total Atchafalaya River discharge was
distributed so that 20% passed through Wax Lake Outlet and 8C% through the
Lower Atchafalaya River. Hydrographs were not available for Vermilion
River, Weeks and Petite Anse Bayous, and Charenton Canal; so weekly hydro-
graphs were computed by the USGS. These hydrographs are shown in table 1.

4O. For this first long-term salinity verification, model operation
was begun with the salt water in the Gulf of Mexico and the fresh water in
the bay system separated by a long sheet-metal gate extending from Marsh
Island to Point Au Fer, and by a block in Southwest Pass. The model was

‘started as of 1 January (prototype), which meant that the first few months,
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during which high fresh-water discharges normally occur in the prototype
and greatly reduce the bay system salinity, were an adjustment period dur-
ing which the salinity pattern became established. The prototype low-
salinity period occurred about cycle 280, and as the model test emerged
from this low, the adjustment was about complete.

41. Surface salinities were measured at the stations where prototype
measurements had been made. Samples were obtained at the same time of the
tidal cycle and on the same date when prototype samples had been taken.
Since the tides in the Gulf of Mexico are of the mixed variety, being some-
times diurnal and sometimes semidiurnal, while the model tides were all of
the semidiurnal equatorial variety, it was necessary to devise a system to
adapt the prototype sampling time to the model. This was done by deter-
mining the percentage of the time between high water and the preceding or
succeeding low water at which the prototype sample had been taken. The
model sample was then obtained at the same percentage of time before or
after HW. Comparative model and prototype salinity surveys (year 1955) are
shown in plates 10-55 and in table 2. The 1955 salinity verification is
shown in plate 56 and in table 2.

k2. With the model verified to the 1955 salinity condition, it was
desired to reproduce the hydrograph of the driest year of record as a base
condition with which to compare tests of improvement plans. The least
local precipitation in the areas contributory to Vermilion Bay occurred in
1948, with low stages in the Mississippi River and consequently, in the
Atchafalaya River. An alternate period was the year 1954, during which the
Mississippl and Atchafalaya River stages were at an all-time low, although
a few more inches of local precipitation were recorded in 1954 than in
1948, The Department of Public Works was of the opinion that 1954 was the
better choice because prototype salinity data were available for 1954, but
not for 1948.

43, Since salinity data were available for the year 1954, the use
of 1954 conditions for the model really amounted to reverification of the
model to a new annual condition. The 1954 weekly hydrographs are shown
in table 3.

4, When reproduction of the 1954 annual salinity data was attempted,

it was found that the summer increase in salinity began earlier in the
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prototype than in the model, and that the prototype peak salinity not only
preceded the model peak but was also higher. An attempt was made to corre-
late the earlier prototype salinity increase and higher peak for Vermilion
Bay with such obvious factors as the mean daily level of the sea, the ag-
gregate tributary hydrographs, and individual tributary hydrographs. No
correlation was apparent in any of these cases. Finally, consideration was
given to the fact that the salinity increase began at Southwest Pass and
progressed to station 3 (see plate 3 for location of salinity stations) and
then to station 40. This seemed to indicate that the water in the Gulf of
Mexico adjacent to the mouth of the pass had increased in salinity and that
the increase had progressed into the bay via Southwest Pass. The only
known factor stabilizing gulf salinity at the mouth of the pass at a fairly
low figure was the westerly flow of the Atchafalaya discharge along the
continental shelf, caused by the backwash of the Gulf Stream. It appeared
that if by the agency of the wind, or by some other means, the westerly
flow of fresh water should be stopped, or its direction reversed, the sa-
linity at the mouth of the pass would suddenly increase. Arrangements were
made to reverse the direction of the offshore currents in the model, and
the model salinity curves immediately began to follow those of the proto-
type. It was not possible to confirm by means of prototype observations
that such current reversals occur in nature, but in the absence of other
workable hypotheses, the current reversal was accepted, with reservations,
as the cause of the salinity phenomenon observed. The reservations with
which this hypothesis was accepted were tempered by the fact that if the
current reversal was not the cause of the Jjump in salinity, its reproduc-
tion during tests of improvement plans would make the closure of Southwest
Pass less effective, and it would thus act as a safety factor. It was
therefore decided to retain the current reversal as a part of the standard
testing procedure. The 1954 salinity verification is shown in table 4 and
in plate 57.
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PART V: BASE TESTS AND TESTS OF IMPROVEMENT PLANS

Salinity Base Test, BExisting Conditions

45, After the model salinity verification had been accomplished, a
test of existing conditions (base test) was conducted to afford a basis for
evaluating the effects of improvement plans. 1In this test, samples were
obtained every second week, and at local HW slack only. Instead of samples
being taken at all salinity stations (plate 3), they were obtained only at
the following stations in the bay system: 1, 3, 5, 13, 27, 29, 34, L0, 46,

and 52. Salinities for this test are shown in plate 58 and in table 5.

Base Test Including Effect of 0ld River Control Structure

46. Since it was considered possible that the stabilization of
Atchafalaya River discharge resulting from operation of the 0ld River Con-
trol Structure (see paragraph 4) might affect the salinity of the bay sys-
tem, information concerning the salinities to be expected after the struc-
ture is completed, i.e., permanent future conditions, was desired so that
improvement plans for Vermilion Bay could be evaluated realistically. 1In
order to obtain this information from the model, computations of the flows
that would be diverted from the Mississippi River and routed through the
control structure according to the performance criteria for the structure
were needed. The Office of the President, Mississippi River Commission
(the agency in charge of construction and operation of the control struc-
ture), was requested to furnish computed flows through the structure under
conditions similar to those that had prevailed in 1954, the conditions used
in the base test. This was done, and a model test was conducted that was
identical with the base test except that the Atchafalaya and Wax Lake
hydrographs reflected the effect of the control structure. The duration of
the test was two years, the second year being a repetition of the first
year's hydrograph. The results of this test are presented in plate 58 and
in table 5. Low and high salinity surveys for the two years are shown in

plates 59 through 62. The following tabulation compares the maximum
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salinity at the indicated stations for published and routed discharges.¥

Effect of 01d River Control Structure on Peak Salinities
for 1954, Southwest Pass Open

Without 0ld River With 0ld River
Control Structure Control Structure
Salinity Peak Peak
otation Date of Salinities Date of Salinities Difference
(Plate 3) Peak Salinity prm Peak Salinity prm pom
3 Oct 19 10,400 Oct 10 12,100 +1,700
5 Oct 25 10,800 Nov 27 11,300 +500
13 Oct 24 8,800 Oct 24 9,800 +1,000
27 Oct 4 8,200 Sept 30 10,100 +1,900
29 Oct 4 7,400 Oct 4 10,900 +3,500
3k Oct 4 4,800 Sept 26 7,600 +2,800
Lo Oct 26 9,100 Oct 16 10,100 +1,000
46 Oct 18 8,800 Oct 16 10,400 +1,600
Average Difference +1,750

Closure of Southwest Pass

Published-discharge condition

47. A dike was placed across Southwest Pass, completely closing it
off from the Gulf of Mexico. A salinity test was then conducted that was
identical with the base test in all respects except for the closure of the
pass. Published hydrographs were used at all weirs. The times of HW slack
were changed by the closure of the pass, and a corresponding change was
made in the time of sampling. The effects of the closure upon salinity
are shown in table 5 and plate 58. High and low salinities are shown in
plates 63 and 64. The salinity in Vermilion Bay was reduced by about two-
thirds and the period of maximum salinity was retarded by about 85 days so
that, with the pass closed, maximum salinity would occur after the rice
irrigation season is over. Salinities at stations 27 and 29 in the Marone

Point cross section, which represented the source salinity for West Cote

% In this report, "published" discharge refers to historic Atchafalays
River discharges measured and recorded by either USGS or the Corps of
Engineers; "routed" discharge refers to flows routed through the 01d
River Control Structure, as computed by the Office of the President,
Mississippi River Commission.
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Changes in Times of HW Slack at Major Sampling Stations

Time of HW Slack
(Hours after Passage of Moon over Eugene Island)

Station With Southwest Pass Open  With Southwest Pass Closed

3 6.0 8.5

5 5.0 7.0
13 6.5 7.5
27 6.0 7.5
29 6.5 1.5

34 7.0 8.5
40 7.0 7.5
L6 7.0 7.5

Blanche and Vermilion Bays when the pass was closed, remained nearly the
same as those of the base test. The typical relation between the base-test
and closure-test salinities in West Cote Blanche and Vermilion Bays is
shown in the following tabulation:

Effect of Closure of Southwest Pass on Peak 1954
Salinities, Published Discharge

Date of Peak Salinity Peak Salinity, prm
Station Base Test Closure Base Test Closure Difference
3 Oct 19 Jan 9 10,400 3,800 -6,600
5 Oct 25 Jan 9 10,800 3,800 ~7,000
13 Oct 24 Jan 9 8,800 3,600 -5,200
3k Oct L Oct 2 ;700 4,500 © =200
Lo Oct 26 Dec 11 9,000 3,600 -5,400
L6 Oct 18 Dec 11 8,800 3,200 ~5,600

Routed~discharge condition

48. A test was next undertaken in which Southwest Pass was closed
and the 1954 hydrographs for the Wax Lake Outlet and Atchafalaya River
complex were reduced by being routed through the 01d River Control Struc-
ture. The results of this test are shown in table 5 and plate 58. High
and low salinity data are shown in plates 65 through 68. In the following
table, salinities are compared at stations 3, 5, 13, 3%, 40, and 46 for the
published discharge, pass closed, the routed discharge, pass open, and the
routed discharge, pass closed, in order to show: (a) the effect of closing
the pass against the background of the open pass for the same discharge
condition, and (b) the effect of the 0ld River Control Structure upon

salinities in the bays with the pass closed.
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Effects of 01d River Control Structure and Closure of
Southwest Pass on 1954 Peak Salinities

Date of Peak Salinity Peak Salinity, prm

Published Routed Published Routed

Discharge Base Test Discharge Discharge Base Test Discharge
Pass Routed Pass Pass Routed Pass

Station Closed Discharge Closed Closed Discharge Closed

3 Jan 9 Oct 10 Jan 8 3,800 12,100 4,400

5 Jan 9 Nov 27 Dec 25 3,800 11,300 4,500

13 Jan 9 Oct 24 Jan 9 3,600 9,800 4,400

3h4 Oct 2 Sept 26 Oct 2 4,500 7,600 4,300

40 Dec 11 Oct 16 Dec 25 3,600 10,100 4,800

46 Dec 11 Oct 16 Dec 26 3,200 10,400 4,200

49. The tabulation shows that closure of Southwest Pass caused simi-
lar shifts in the time of peak salinity in Vermilion Bay for both published
and routed discharges. It also shows that salinities in Vermilion Bay were
increased by approximately 1000 prm by the reduction in discharge in
Atchafalaya River and Wax Lake Outlet caused by the 0ld River Control
Structure.

50. The salinity curves shown in plate 58 indicate that if a lag
occurred in the intrusion of saline waters into Vermilion Bay because of
the closure of Southwest Pass, a lag also occurred in the recession of the
saline waters, so that at the Marone Point cross section (stations 27 and
29), the salinity recession carried over into the succeeding year. This
raised the question of whether the slow recession might have a cumulative
salinity effect should the second year be extremely dry. Therefore, this
test was extended through 1506 cycles, or 780 days. The results of these
tests are shown in table 5 and plate 58. There was no evidence at the end
of the test that salinity values in Vermilion Bay were increasing because
of slow recession.

Effect of closure on the tidal

characteristics and hydraulics
of Marone Point cross section

51. It was desired to determine the effect of the closure of South-
west Pass on the tidal range and phasing in Vermilion Bay, and the head
difference that would exist between the two sides of the closure. Tidal

heights for Bugene Island, Salt Point, Cypremort Point, Southwest Pass
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(bay side), and Southwest Pass (ocean side) are shown in plates 69-70. The
tidal range at Eugene Island was decreased by 0.05 ft (0.000S ft model) by
closing the pass, and the plane of tidal fluctuation was raised about 0.1
ft. There was no appreciable difference in the tides at Salt Point. At
Cypremort Point the time of high and low water was retarded by about 2 hr.
The range of the tide was reduced by 0.3 ft, high water being 0.1 ft lower
for the closure than for the base condition, and low water being 0.2 ft
higher.

52. The tides on opposite sides of the closure structure were 90 deg
out of phase, low water in the Gulf of Mexico corresponding to high water
in the bay, and high water in the Gulf of Mexico corresponding to low water
in the bay. This would produce the greatest possible slope from one side
of the structure to the other. TFor the equatorial mean tide reproduced in
the model, a high water of 1.4 ft in Vermilion Bay corresponded to a low
water of 0.7 ft in the Gulf of Mexico, producing a head of 0.7 ft. Should
the closure be provided with a bypass canal, the slope through the canal
would thus be great both at high water and at low water. A gulf high water
of 1.6 ft corresponded to a bay low water of 0.82 ft, giving a head of 0.78
ft. At the inner end of Southwest Pass the phasing of the tide was re-~
tarded 3.0 hr by the closure.

53. The reduction in tidal range inside the bays was not entirely
due to the loss of Southwest Pass as a source of tidal flow. The changed
phasing of the tide in West Cote Blanche and Vermilion Bays effected a
reduction in current velocities in the Marone Point cross section (plates
71-72). It therefore appears that there is little likelihood of scour
around the east end of Marsh Island.

Effect of closure on salin-
ity during a normal year

54. As stated earlier, the effectiveness of the closure bf Southwest
Pass in reducing the salinity of Vermilion Bay was studied first for the
year 1954, a low-discharge year approximating the worst conditions of
record with respect to water supply. When the plan proved effective under
the worst conditions, the Department of Public Works desired to know what
salinities to expect for a normal year. Since 1955 was considered a normal

year in regard to precipitation, and since the model had already been
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adjusted to that year, it was decided to test the effectiveness of the
closure of Southwest Pass for the 1955 discharge condition.
55. 1955 salinity base test. Although the model had been adjusted

to reproduce the 1955 condition, model samples had been obtained on the
date and at the time of the prototype samples. A test of one-year dura-
tion was therefore undertaken, during which model samples were obtained at
high~water slack. In this test, the discharge for the Atchafalaya River-
Wax Lake complex reflected the effects of the 01d River Control Structure.
Salinities for this test are presented in table 7 and plate 73. Low and
high salinity data are shown in plates T4 and 75.

56. 1955 closure test. Southwest Pass was then closed, and a test

of one-year duration was conducted using routed discharge as in the base
test. The results of the test are presented in table 7 and plate 73. Low
and high salinities are shown in plates 76 and T77. The table below shows

the effect of the closure of Southwest Pass for a normal year:

Pealk Salinity, ppm

Dates and Cycles of Peak Salinities 1954 1955 1955

1954 1955 1955 Pass  Pass Pasgs
Station Pass Closed  Pass Open Pass Closed Closed Open Closed
3 Jan 9 722 TNov 13 614 Feb 3 772 3,800 9,800 2,000
5 Jan 9 722 TNov 19 627 Feb 6 777 3,800 9,000 2,000
13 Jan 9 722 TMNov 13 614 Feb 6  TT7 3,600 7,500 1,700
34 Oct 2 533 Nov 6 600 Oct 30 587 Lk ;500 3,800 3,900
4o Dec 11 668 Nov 7 601 Nov 27 641 3,600 7,900 2,500
46 Dec 11 668 Nov 12 612 Jan 9 723 3,200 8,000 1,200

It can be seen that with Southwest Pass closed, salinity in Vermilion Bay
for a normal year is about 2000 prm less than for the 1954 low-discharge
year. While the peak salinity occurred later in the year with the pass
closed, no direct comparison of the two years is possible, because the

shape of the discharge hydrographs for the two years was not similar. It
was assumed in the model study that completion of Southwest Pass closure
would be accomplished at low salinity, and it should be noted that low
salinity in 1954 was about cycle 35, whereas in 1955 it was about cycle 290.

Effect of Water Withdrawals on Salinity

57. Because of anticipated future surface~-water requirements in
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southwest Louisiana, it was desired to determine the effect on Vermilion
Bay salinity of the withdrawal of 4000 cfs west of Vermilion Lock, and
2000 cfs from each of the following streams: Vermilion River, Bayou Petite
Anse, and Charenton Canal. A test of these withdrawals was made for condi-
tions of the 1955 hydrographs routed through 01d River Control Structure
with Southwest Pass closed. The duration of the test was 803 cycles, or
about 416 days. The results of the test are presented in table 7 and plate
73. High and low salinities are shown in plates 78-79. The closure of
Southwest Pass was made on cycle 290, and withdrawal of water was begun
immediately upon completion of the closure.

58. It was found that the date of peak salinity was not appreciably
altered by the withdrawals. The salinity of the peak was increased by
about 1800 ppm in Vermilion Bay, but the extremely low salinity peak that
had characterized the mouth of Vermilion River for the normal runoff year
was increased from approximately 1200 ppm to 3600 prm by the withdrawals.
The salinity at station 34 at the mouth of Charenton Canal, which had not
been appreciably improved by the closure of Southwest Pass, was not appre-
ciably worsened by the withdrawals, the peak salinity increasing from about
3900 ppm to about 4200 prm.

59. Another pertinent aspect of the effects of the withdrawals was
the reduction in the minimum salinity occurring subsequent to the ceclosure
of Southwest Pass. Undoubtedly, the cause of this reduction was the fact
that the water withdrawn was replaced by fresher water from East Cote
Blanche and Atchafalays Bays. If such withdrawals were continued on a
year-round basis, the question might well arise of whether the water of
Zast Cote Blanche and Atchafalaya Bays would be sufficiently fresh at the
end of winter to allow this situation to recur year after year. It is be-~
lieved that the answer to this question lies in the fact that the vast dis-
charges from the Atchafalaya River and Wax Lake Outlet would continue to
freshen Atchafalays and East Cote Blanche Bays during the winter regardless
of the withdrawal of 10,000 cfs in the bay complex to the west. If this be
the case, the withdrawals tested would continue to be beneficial to the
salinity in Vermilion Bay during the rice irrigation season.

60. Another aspect of the situation that could not be evaluated in
the model was that although the withdrawals would not adversely affect the
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salinity of Vermilion Bay during the rice irrigation season, the increase
in Vermilion Bay salinity that occurs late in the year would tend to make
the salinity of the water withdrawn fairly high. Since this office does

not know what salinity can be tolerated in the water withdrawn, the effect

of this situation is not evaluated in this report.

Effect of Hurricane on Vermilion Bay Salinity

6l. The fact that salinity recession from Vermilion Bay becomes very
slow when Southwest Pass 1s closed raised the question of how long a period
of time would be required for the dissipation of the effects of a hurricane
tide on Vermilion Bay salinity. Accordingly, the hurricane tide of Septem~
ber 1947 was reproduced in the model. This hurricane tide was superimposed
upon the astronomical tide at a time corresponding to 1 July of the 195k
runoff year. In addition, the hydrographs of all tributaries to the
modeled embayments were altered to reflect the runoff caused by the hurri-
cane precipitation (table 8).

62. As stated in paragraph 8, a chenier, or dune, having a crest
elevation of about 5 ft above mgl, traverses almost the entire length of
the seaward side of Marsh Island. In the model, this dune acted as a bar-
rier and prevented the hurricane surge from crossing the island. The hur-
ricane surge was not of sufficient duration to cause the penetration of
salt water through the Marone Point cross section in appreciable guanti-
ties, as can be seen in plate 80. Since there were no detectable salinity
effects in Vermilion or West Cote Blanche Bays, the test was discontinued.

63. After this study was completed, Hurricane Audrey occurred (27
June 1957). While it is not known what effect this hurricane had upon
salinity in Vermilion Bay, the elevation of high water at Eugene Island
was 7.9 ©t mlw. No doubt such a surge would have crossed Marsh Island,
and would have introduced a considerable volume of sea water through the
Marone Point section and through Southwest Pass by translation. The hur-
ricane conditions simulated in the model study were not severe enough to

indicate the results of such a situation.
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PART VI: DISCUSSION OF RESULTS AND CONCLUSIONS

Results

Effect of closing South-
west Pass on peak salinities

6Lh. For the low-discharge year tested (1954), the closure of South-
west Pass caused an average reduction of 5000 prm in peak salinity in
Vermilion and West Cote Blanche Bays for the published-discharge condition.
For the routed-discharge condition, comparison of the base test with the
closure test showed that the closure of Southwest Pass caused an average
reduction in salinity of 5800 ppm in Vermilion and West Cote Blanche Bays.
Comparison of the peak salinities that actually occurred (base test with
published discharge) with those of the closure test and routed discharge,
which is really a comparison of a dry year under the existing conditions
with a dry year after construction of the 0ld River Control Structure and
closure of Southwest Pass, shows that the average decrease in peak salinity
will be about 4300 prm.

65. The year 1955, although fairly normal as regards precipitation,
began with high salinities, having followed the high-salinity year 195k.
For the normal year, the closure of Southwest Pass was compared only with
a base condition that reflected the effects of the 01d River Control Struc-
ture. Closure of the pass for this condition reduced the average peak
salinities 5450 ppm below those of the base test. With Southwest Pass
closed the peak salinities occurred in Pebruary of the following year.
Southwest Pass was closed at the period of low salinity, and because of the
relatively high discharge from Atchafalaya River and Wax Lake Outlet, which
reduced salinities at stations 27 and 29 almost to zero, the salinity in
Vermilion Bay continued to diminish until early September when the rice
growing season was over.

66. Probably the most important effect of closing Southwest Pass,
regardless of the discharge condition, was the shift in the phasing of high
and. low salinity with respect to the discharge hydrographs, or to the
seasons of the year. The rice irrigation season in southwest Louisiana is
reported to be from April through August. For the 1954 discharge condition

with Southwest Pass open and routed discharge, the peak salinity in all
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parts of Vermilion Bay came in October, and since low salinity in most of
the bay came in June, the period June-August was one of increasing salini-
ties. With closure of Southwest Pass, the peak salinity in the bay as a
whole was shifted to January of the succeeding year, low salinity for this
condition occurring in May.

Effects of 01d River
Control Structure

67. Results of the tests in which the discharge hydrograrhs con-
tained the effects of operation of the 01ld River Control Structure showed
that for the dry year of 1954 the average increase in peak salinities in
Vermilion and West Cote Blanche Bays attributable to the decreased dis-
charge from the Atchafalaya River and Wax Lake Outlet was 1750 prm. The
maximum increase in peak salinity was 3500 pmm at station 29; the minimum
increase was at station 5, where the primary salinity response to changes
in gulf currents occurs.

68. Within the interior of the bays, not only did the 0ld River
Control Structure increase the peak salinities, but it also increased the
low salinities (during the rice season) by considerable amounts. It is
important to note, however, that at stations 27 and 29, both of which indi-
cate the source salinity for Vermilion and West Cote Blanche Bays when
Southwest Pass is closed, although the increase in peak salinity was great,
there was no increase in low salinity. This fact is probably the key to
the success of the closure plan.

Effects of water withdrawals
with Southwest Pass closed

69. Apparently, withdrawals of water from streams adjacent to Ver-
milion Bay increase or decrease the salinity of the bay waters depending on
the salinity at the Marone Point cross section. When salinity at stations
27 and 29 is low, as it was in June and July 1955, withdrawal of water from
the periphery of Vermilion Bay reduces bay salinity because the withdrawals
are replaced by fresher water from East Cote Blanche Bay. Conversely, if
salinities at stations 27 and 29 are relatively high, as they were in No-
vember and December 1955, the result is a higher peak salinity in Vermilion
3ay. The increased salinity of the bay would tend to cause contamination

>f aquifers outcropping in the respective basins from which withdrawals are
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made. It is therefore recommended that withdrawals during winter months be
made contingent upon low salinity at the Marone Point cross section.

Hurricane tides

T70. The hurricane of 1947 was the worst that had passed inland near
the problem area prior to the model study. Its intensity was not great
compared to intensities of the worst hurricanes that have occurred in the
Gulf of Mexico, such as the 1919 hurricane at Corpus Christi that caused
the waters to rise to an elevation 16 ft above the predicted high water,
or the 1900 hurricane at Galveston. It is reasonable to suppose that such
a hurricane will one day move across the problem area.¥ When it does,
water will be driven across Marsh Island and through the Marone Point
opening into West Cote Blanche and Vermilion Bays. It is not considered
necessary to design a salinity clearing system for these extremes, however,
as only a few such hurricanes have occurred since 1886, and on only one oc-
casion have they recurred at the same point (Galveston, 1900 and 1915).

The usual type of gulf hurricane does not cause nearly as great a surge as
the rare, very severe storms, and the results of the hurricane surge gener-

ated in the model are therefore considered fairly typical.

Conclusions

Effects of Southwest Pass closure

71. The closure of Southwest Pass would effect a considerable re-
duction in salinities in Vermilion Bay for all conditions of discharge.

Reductions for low-discharge and normal-discharge years are given below:

For a Low-discharge Year TFor a Normal-discharge Year
Published discharge 5000 prm Not tested
Routed discharge 5800 ppm 5450 ppm

The time of the salinity peak would be shifted so as to occur after the
rice irrigation season. Although the recession of saline waters from
Vermilion Bay would be retarded by the closure of the pass, there would

not be a cumulative effect from year to year.

* Hurricane Audrey, which occurred after these tests had been completed,
was such a hurricane.
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72. 'The closure of Southwest Pass would also result in a retarded
phasing of tides, and a reduction in tidal range inside the bays. The
changed phasing of the tide in West Cote Blanche and Vermilion Bays would
effect a slight reduction in current velocities in the Marone Point cross
section. Therefore, there would be 1little likelihood of scour around the
east end of Marsh Island.

T3. It was found that the closure (for conditions of a semidiurnal
tide) affected the phase of the tide in such a way as to generate the max-
imum possible head differential on the upstream and dowvnstream sides of the
closure both at high and low water.

74. If a canal should be provided at or near the closure site, the
head across the canal at high water inside the bay would be about 0.7 ft
for a tide with a range of approximately 1.0 ft.

Effects of water withdrawals
75. The withdrawval of 10,000 cfs from the northern and western parts

of Vermilion Bay would not affect the date of peak salinity as shifted by
the closure of Southwest Pass. Peak salinities would be increased by about
2000 ppm. Low salinities would be reduced, since they occur at a time when
the Marone Point cross section is low in salinity. During the low-salinity
period, much more water could probably be withdrawn without damage.

Effects of hurricane tides

76. No valid conclusion can be drawn as to the effect upon salinity
of the inundation of the problem area by a hurricane surge, or of the ef-
fect of the closure of the pass on the recession of such a surge. However,
from the fact that the hurricane reproduced in the model study was one of
the worst of record until Hurricane Audrey occurred in 1957, and since this
reproduced hurricane did not affect the salinity of the area, it appears
that the occurrence of hurricanes that would affect the salinity of Vermil-

ion Bay with Southwest Pass closed would be very rare.



Table 1

Weekly Hydrographs, 1955
Discharge in cfs

Atchafalaya River Weeks Bayou, Bayou
Week Morgan Wax Bayou Cypremort Bayou, Petite Vermilion

Ending City Lake Teche and Bayou Carlin Anse River
Jan T 4,000 20,000 460 12 14 k70
14 110,000 25,000 850 110 125 875

21 130,000 30,000 6,830 940 1,040 3,940

28 110,000 30,000 1,120 20 25 485

Feb L4 80,000 20,000 365 3 3 460
11 95,000 25,000 29,700 2,510 3,010 14,900

18 100,000 25,000 11,000 60 70 695

25 135,000 35,000 14,000 795 955 4,710

Mar 4 155,000 40,000 4,920 5 3 470
11 195,000 50,000 730 2 2 565

18 200,000 50,000 245 6 2 590

25 220,000 55,000 215 1 1 375

Apr 1 290,000 70,000 295 16 16 165
8 315,000 80,000 210 2 2 350

15 340,000 85,000 19,600 1,740 1,740 9,820

22 300,000 75,000 9,060 7 7 260

29 235,000 60,000 2,190 2 2 290
May 6 210,000 55,000 105 8 5 -95
13 185,000 45,000 60 L 2 -385

20 145,000 35,000 10,200 2,590 1,580 2,800

27 115,000 30,000 8,550 860 525 880
June 3 135,000 35,000 820 1 2 22
10 125,000 30,000 260 85 450 100

17 115,000 30,000 150 25 130 -80

24 105,000 25,000 -15 8 45 ~-665
July 1 100,000 25,000 805 350 1,910 555
8 85,000 20,000 125 30 55 -280

15 80,000 20,000 4,260 1,080 2,050 4,990

22 85,000 20,000 3,120 435 830 2,280

29 85,000 20,000 1,480 165 320 410

Aug 5 80,000 20,000 4,530 905 655 1,850
12 75,000 18,000 8,790 2,2h0 1,320 2,980

19 60,000 14,000 360 Lo 240 1k

26 55,000 14,000 -40 Lo 25 -950

(Continued)




Table 1 (Concluded)

Atchafalaya River Weeks Bayou, Bayou
Week Morgan Wax Bayou Cypremort Bayou, Petite Vermilion
Ending City Lake Teche and Bayou Carlin Anse River
Sept 2 50,000 13,000 965 285 140 285
9 50,000 12,000 325 30 210 Tho
16 45,000 11,000 165 25 185 70
23 40,000 10,000 180 4 30 120
30 35,000 9,000 180 6 L5 215
Oct 7 55,000 14,000 290 45 42 160
14 55,000 13,000 180 5 L 30
21 80,000 20,000 155 2 2 60
28 60,000 15,000 185 2 2 20
Nov 4 145,000 12,000 175 2 2 40
11 40,000 10,000 265 15 17 110
18 45,000 12,000 270 6 7 110
25 45,000 11,000 1,170 230 250 960
Dec 2 60,000 15,000 3,600 1,010 1,350 4,900
9 70,000 17,000 3,070 380 975 3,680
16 55,000 14,000 560 3 8 255
23 55,000 14,000 Los5 2 L 305
31 45,000 11,000 540 1 3 350
Note: Atchafalaya River and Wax Lake discharges based on Krotz Springs
measurements. Other discharges estimated by USGS. Minus sign indi-

cates withdrawal.



1955 Salinity Verification

Table 2

Salinity in ppm

Sta
Ko.

FEBw

5

OO OWn Fw e

Cycle 8 Cycle 21 Cycle 48 Cycle 73 Cycle 79 Cycle 91 Cycle 10k Cycle 11k Cycle 118 Cycle 129 Cycle 1h3
Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model
8630 L5 - 1490 7110 3380 ———— 3667 3650 3151 4560 2693 2920 2521 3570 2292 3440 2120 1480 1833
5450 229 6910 917 3540 1260 2500 917 1920 1031 3690 917 2850 687 ——— 687 1980 J— 662 573 a8 401
8230 229 9220 1203 7300 2349 5670 2635 5870 2578 3790 1948 3120 3094 3620 1547 3620 ——— 2400 1318 2020 859
_—— —— - ——- — —— -——— —— ———— —— 742 687 ———— a5 ——— 4ol c——— 286 25 229

Cycle 158 Cycle 172 Cycle 18k4 Cycle 214 Cycle 226 Cycle 228 Cycle 240 Cycle 251 Cycle 267 Cycle 280 Cycle 292
2200 1203 2200 917 2080 1031 1170 4o1 1280 401 1140 573 1290 458 1230 229 1120 229 1130 229
2350 1547 2210 2000 2120 1260 1380 1031 1320 802 1130 802 1050 859 920 630 1010 5T3
1380 2234 1k10 2292 1400 1719 a—— 97h 900 1203 1310 802 510 T8 ——— Ths 64 573 840 917
1920 2177 3340 1948 1070 160k 179 1260 910 859 455 802 262 T4 1130 573 560 917 9ho 917
%110 2177 4590 1318 1800 1547 1190 a7k 1770 Ths 660 ™S 2510 802 3990 687 730 687 1620 802
4810 1604 4310 2062 2600 1031 1070 630 1900 802 640 630 3150 630 Logo 630 780 802 1180 917
3890 1891 3670 1661 2750 1089 gho 859 1690 859 620 687 2620 859 4340 630 940 3h4b 2210 9Tk
3520 802 1260 1146 2620 1260
3540 859 1350 1203 3220 1375
(AT} 859 1630 1375 3640 1260
2180 1661 2120 1547 2150 1432 650 745 1410 630 960 687 1420 573 1420 516 1340 458 900 3h4h
2350 1089 2020 1146 2150 859 950 573 1230 458 860 573 1120 573 1430 458 1320 o1 1020 34k
2520 1089 1840 850 1840 TS 438 573 k52 158 1020 458 1550 %01 1310 286 us5 o1 k72 286
2500 1490 2320 1375 2200 1031 1890 630 830 573 1220 573 1540 516 1300 516 1070 ho1 320 3k
1h80 1547 2470 1776 2650 1375 1910 573 1740 917 1530 573 1590 687 1310 516 730 516 55 458
2010 1776 2600 1432 2350 1375 2030 859 1230 45 1250 1031 1530 573 1180 802 920 458 650 573
2520 1432 3280 1661 2600 1547 1570 630 910 859 670 687 1030 630 1830 458 720 401 780 3hdy
2200 1318 3280 1776 3000 1203 870 573 1740 859 620 573 2030 802 2390 516 720 573 790 516
2620 o7k 3770 11hk6 2600 630 880 458 1930 859 545 34k 2970 573 4200 458 960 917 1270 859
2130 859 3470 45 558 516 280 229 1210 687 528 229 2410 286 1810 LoL 650 229 435 34k
1170 859 1720 ThS 545 Lol 292 229 295 286 171 286 382 229 278 229 197 229 620 286
1160 630 1450 516 592 458 308 229 298 286 290 229 260 172 126 172 178 229 200 172 580 229
1080 859 850 458 Lo 458 320 286 72 286 148 229 118 172 ko 286 360 115
1070 802 615 687 k720 573 4os — 285 286 138 229 121 115 77 229 288 172
715 573 595 458 398 4oy 235 229 165 bk 117 229 118 172 102 229 171 172
542 458 608 34 405 286 147 229 111 172 128 172 125 172 104 115
173 3kl 1k9 286 11k 286 61 115 29 229 65 172 58 172 37 Ls8 162 172
Lo 3hb 116 286 3% 286 110 229 60 115 48 172 35 3k Lk 172
86 401 L6 286 32 3hhy 5 229 63 286 78 172 45 172 ——— 286 38 229 56 115
405 458 230 286 38 172 111 172 65 172 Ls 115 L6 115 kg 115 52 172
308 3k 330 34k 205 229 13 ir2 36 229 T 115 62 115 84 115 72 115
ks 58 275 3k 330 ko1 19 229 28 172 31 115 90 115 61 229 36 172
552 229 205 k01 452 3hh 1k 172 31 172 37 229 68 172 19 115 53 115
252 229 61 34y 69 3hh 13 229 25 115 36 172 na 229 30 172 54 115
290 4oL 980 286 540 3k 97 229 158 229 112 172 45 172 120 172 89 115
1500 1318 950 1089 1030 458 470 229 137 286 k7 172 154 172 95 172 70 3l
800 1719 2240 1375 1320 1318 285 573 690 573 900 573 k37 573 Loz 516 70 3hh L52 286
1660 1661 2200 1260 1020 1031 225 573 Lgs k58 272 573 140 630 117 3k 7 3k 810 3hb
1540 1719 1880 1490 632 1375 185 573 175 516 125 630 126 516 78 516 87 286 1010 Lol
1590 1375 1530 11h6 390 97k 70 516 200 573 62 516 109 516 96 516 1030 286
1310 g7k 1500 802 ohy 859 88 hoy 157 286 ™ 458 83 229 12 229 122 516 ™ 286 960 34h
1760 160k 2260 1318 1660 1318 800 573 1180 630 990 458 183 458 590 668 50 34 660 34k
2080 1318 2170 1375 1690 120 860 7hs5 1120 573 1300 687 1170 573 920 4ol 760 Lo1 620 3k
2330 1776 2220 1719 1710 1719 15400 917 1320 573 1120 458 1100 630 930 229 990 34l
2475 2005 2170 1661 1940 1375 1280 630 1280 573 1000 630 1110 573 1020 b 1070 3k
2200 1260 2320 859 2260 1146 1870 516 1290 229 1580 516 730 516 1250 34k 1150 Loy 392 3hh
1930 - 2050 ——- 1960 ———- 920 “——- 970 - 1100 ———— 108 172 ko 286 1us
1550 ——- 1970 e 20L0 e 515 —-- 910 - 1040 —-— 53 172 33 286 72 115

{Continued)



Table 2 (Continued)

Cycle 158 Cycle 172 Cycle 184 Cycle 21k Cycle 226 Cycle 228 Cycle 240 Cycle 251 Cycle 267 Cycle 280 Cycle 292
No. Prototype Model Prototype Model Prototype MNodel Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model
28 115 30 229 48 172
28 172 36 115 37 115
——— 115 ——— 172 [ 115 ——— 115 m_—— 115 ———— 115 32 115 ——— 172 32 115 36 115
38 115 35 3k 3 115
Cyele 309 Cycle 330 Cycle 346 Cycle 365 Cycle il Cycle 466 Cycle 487 Cycle 506 Cycle 528 Cycle 553 Cycle 582
890 286 1220 458 1910 Loy 2340 Ls8 980 688 2220 802 2800 1203 2920 1719 2700 2463 3050 3266 5530 3838
8g0 630 1510 573 1930 687 2020 1146 1240 1203 3050 1375 3990 2292 3220 2693 3120 3437 33k0 kogy 8430 5213
1890 1432 1960 1661 1910 2578 2850 309k 3840 3266 34ko 3781 3070 ngo7 3520 Lg8l 5670 5729
1,600 1719 3490 2292 1880 2922 1260 4239 2780 2349 3200 4010 Loto 4755 3570 5500 3740 5729 k160 5099 5820 5672
2,700 2292 10 2177 6240 2750 1260 3667 4240 3323 6190 3838 5580 2693 3920 hogt 3940 5156 5100 5500 6710 50k2
2,800 1203 4540 1490 5100 1833 1260 2865 4560 239 6190 3266 6120 3896 3970 1583 3890 b3k 4980 5812 7500 927
k, 340 1719 41h0 2277 5700 2521 1280 4755 3270 3151 660 2865 7160 4526 1530 Lozt 3940 6760 5230 5729 7500 5787
5,200 1146 Leko 3266 7250 3781 1360 5042 5230 3380 6640 5099 6660 1354 4190 5213 4390 6989 5620 6646 7200 58Uk
6,220 2693 5920 3094 7550 3896 1300 4870 5950 3266 7550 50k2 7650 5786 4810 5901 5300 6646 7110 5557 8680 5958
13,400 2865 6oLo 3437 8730 4010 1270 5271 8280 372k 8090 5213 8770 6187 6040 6875 5750 7276 T400 6588 9270 6h7h
690 516 1220 Ths 2010 1089 2070 1318 1060 1604 2750 2062 2750 2578 2780 2693 3k20 3896 2980 4526 K760 %182
580 458 800 458 2360 802 1890 802 790 1203 2100 1604 3000 2177 2420 2463 2670 3094 2820 4010 4190 3953
Los 458 600 34k 1890 458 2300 687 56 1260 2290 1203 2550 2120 2150 2349 2050 2750 2580 3552 4610 3838
%28 573 600 458 2040 S73 2280 1031 k9 1203 34k0 L1661 2k50 2292 2580 2578 2720 3323
720 630 1080 802 2570 1089 2170 1k32 662 1432 4560 1948 2320 2005 3390 2807 3200 3781 2600 3896 5500 182
ko T45 1630 630 2190 1260 1620 1490 1010 1776 5720 1833 2800 2406 3990 3036 3940 3724 %290 4354 6810 4812
1,960 1260 2870 1490 5230 2005 1260 2807 2600 1547 6190 3552 3790 2863 3840 Y755 3720 5213 4490 3838 7890 4182
&, 5h0 1432 3740 1318 6710 223k 1260 3151 3420 160k 5530 ——— 4880 309k 3820 4755 3820 4583 4660 4h69 7850 4526
5,770 1547 3890 2578 43ko 2635 1290 3838 3520 2005 6000 435k 5580 5271 3770 6015 3870 5958 Liho 4526 6220 4583
2,670 1203 3920 573 3990 2578 1260 1661 3220 1547 5450 2349 4810 2979 3990 3552 4020 4182 4290 k111 6090 hi25
860 115 1830 3kl 1280 34k 890 573 2220 2120 3000 1318 3270 1661 Loko 2177 3620 3323 3740 4182 5130 3323
338 115 1610 286 1210 172 T30 286 2090 974 2780 3080 1833 4310 2865 3770 2635 3570 3437 K7ho 3437
232 573 580 172 512 172 2260 573 2500 802 3390 1375 3370 2177 3990 3208 3hko 2578 4360 3036
183 172 232 115 548 172 2400 ho1 2780 630 3390 1203 Lkeo 1375 3970 2521
183 172 215 229 320 172 1940 3k 3590 573 3790 516 3790 97k k210 1833 3640 2292 5100 2292
415 115 378 172 335 172 530 172 1820 286 5600 573 Lhho 859 3890 1318 4490 2463
860 115 2l 172 385 115 212 286 970 3kl 5650 4610 1148 3820 2005 4oz20 2979 3970 3094 5330 1833
780 115 152 172 22k 172 68 172 1200 229 5030 401 3740 1089 3000 1833 3340 2635
180 115 81 286 179 3hk 58 229 1430 286 1660 hox 3000 745 2650 1203 2k80 2349 1980 2463 3470 1948
128 115 80 115 132 115 65 3hh Tho 286 1070 Lo1 1840 THE 2120 1432 2260 2234
61 172 84 172 89 115 102 172 362 3hh 970 3hk 1670 630 1960 1318 2170 2635 1990 2463 2040 1891
56 115 87 115 93 115 104 115 50 286 1040 1520 687 2100 1089 2400 2005 2010 2349 1460 2062
60 115 92 115 97 172 111 115 99 229 800 34 1510 630 1800 589 2480 1776
78 286 125 172 Sk 172 132 172 T 86 930 115 1130 229 1720 286 2420 687 1560 1851 1380 223k
120 115 155 172 312 172 150 172 735 286 1670 3hh 1550 516 2270 859 2620 1260 2180 2463 2650 2234
227 115 506 172 750 172 295 229 1840 286 1860 401 2600 688 2380 1669 2900 1490 2980 2406 2900 2521
850 ho1 1870 ho1 1930 573 332 573 1820 1203 1950 1490 3270 2177 2950 2463 3050 2979 3420 k125 4k10 4526
700 BO1 1680 516 1900 630 232 630 1930 1318 2150 1661 3420 1547 2680 2865 3420 3151
550 401 1720 516 1800 630 228 687 1940 1h32 2050 1948 3470 2005 2h20 3323 3470 3609
kog hoy 1690 516 1640 573 180 687 1970 1089 2030 1719 3440 1089 2680 2635 3520 3725 3300 3896 4490 4182
560 229 1600 516 1540 573 502 573 1960 1203 2180 3250 1891 1oko 2578 3720 3437
78 458 880 458 ko 630 1940 1031 19k0 2005 3150 2578 3000 2979 3970 2979
930 ko1 2090 hOL 1820 516 1210 859 1710 1146 3050 1089 3920 234y 3540 2807 3370 2406 33k0 3609 4340 4640
880 ko1 1950 516 1720 458 1990 859 1590 97h 3050 1432 3720 160k 3270 2463 3320 3609 3370 3953 k7ho PINER
gko 286 1460 458 2090 573 1760 573 1190 1146 3300 1203 3370 1719 3200 2521 3370 3667 3120 3896 5620 hhay
398 458 191 Loy 1330 573 1k30 687 182 1031 1950 1776 840 2005 2040 2750 1810 2463 1970 4182 5330 kolo
71 172 85 172 95 115 52 172 485 2390 34k 1880 573 2290 97h 2200 1891 2050 2292 2350 2005
73 229 10L 115 115 115 8k 115 258 229 3520 34y 2140 516 2140 859 2330 1801 2320 1980 223k
55 115 70 115 36 286 73 172 68 229 328 229 2920 3k 1640 802 1280 1891 2780 2234 1040 2234
49 115 73 172 1095 286 61 172 220 11k 1980 229 3390 4ol 1830 1089 2190 1948 3150 2177 1450 1776
302 115 83 172 169 115 58 3k 495 458 3340 286 3370 630 2070 1490 1930 3440 2779 2180 1719
508 115 156 172 1ks 286 58 172 1130 286 4360 BOL 3570 8oz 2520 1h32 2600 2578 3620 2750 3420 1776
43 57 73 115 1320 57 2170 172 1100 172

(Continued)



Table 2 (Continued)

Cycle 309

Cycle 330

Cycle 346

Cycle 365 Cycle 4h1 Cycle 466 Cycle 487 Cycle 506 Cycle 528 Cycle 553 Cycle 582
Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model
43 5T 101 57 790 57 850 115 468 115 1950 115 175 172
L7 57 92 115 270 57 8e 115 115 57
g 57 81 86 310 57 9k 115 8 57 198 115 180 ST
49 86 82 57 1180 57 740 57 165 57
62 57 212 115 740 57 Ls55 86 282 57 1360 115 13% 57
51 57 278 57 61 57 590 57 145 57
L7 57 75 57 €0 57 168 86 230 57 375 57 178 57
51 57 69 57 57 57 165 57 165 57
it} 114 82 57 60 57 121 57 8 57 62 57 182 115
50 11k 83 57 101 57 106 115 282 57 gk 57 185 57
50 57 137 57 175 57 172 57 248 57
50 114 12k 57 57 57 200 57 300 57 920 115 180 5T
56 57 1280 115 1730 57 1010 57 3570 57 2700 229 1350 a7
52 57 530 57 680 57 340 57 1202 57 1820 172 790 57
130 57 628 57 8ko 57 278 57 1020 57 2550 57 650 57
52 57 860 115 1020 115 Los ST 1640 57 1770 57 1650 ST
48 114 1430 115 1930 57 618 57 1090 57
63 57 2k50 57 2550 57 1k70 57 1650 57 1660 57 1780 ST
L5 57 1190 57 2k20 57 1500 57 1940 57
46 57 362 57 2350 57 870 57 2220 57 2650 5T 990 57
Cycle 616 Cycle 659 Sta Cycle 616 Cycle 659
Prototype Model Prototype Model No. Prototype Model Prototype Model
5500 4182 3440 4583 50 2310 1833 1310 2120
5130 kog7 3250 4870 52 505 1833 245 573
5050 3609 3220 3667 53 1990 2005 2900 1089
4760 3667 2800 2521 54 3870 1891 1860 2120
4210 2406 2420 2635 55 k510 1891 2750 2120
4760 2005 2700 2292 57 112 57 115 172
4310 2120 2100 2406 59 k2 172 h72 115
3540 2120 2190 2177 61 107 57 260 115
3670 2005 11ko0 2062 63 103 57 65 115
2880 1948 452 573 65 10k 115 6h 229
1120 2062 1170 2292 66 102 57 [ 115
1580 2521 2620 1661 68 350 57 68 115
3300 4812 k610 hagy 69 1640 115 76 115
4830 hhiy 3590 g2 70 282 57 212 115
2850 4583 Logo 3437 71 462 57 405 115
5820 Lh11 4260 3266 72 350 57 178 115
460 4526 178 1458 T 155 ST 850 115
3270 1948 1590 2120 76 110 57 920 115

Cycle 616 Cycle 659
No. Prototype HModel Prototype Model
5200 ho68 4210 1833
4360 5156 3720 bh11
5600 5672 3120 LEho
5430 5500 3370 4698
6760 62hs5 L7ho 4755
6860 5213 4510 4755
7250 5557 4860 L8120
7060 9901 Lg6o kga
7500 6015 5750 5156
7650 5786 6190 5042
4590 4812 3690 ho3g
2750 3953 1820 4125
2040 Lhsg 450 1719
6460 4h1y 575 2979
5950 hoo7 4540 4812
6410 4755 4830 3838
6760 5042 4830 hog7
6610 4354 k760 4526




Table 3

Weekly Hydrographs, 1954
Discharge in c¢fs

Atchafalaya River Weeks Bayou, Bayou

Week Morgan Wax Bayou  Cypremort Bayou, Petite Vermilion
snding City Lake Teche and Bayou Carlin Anse River
Jan 8 41,400 10,300 2,160 490 435 1,710
15 41,800 10,500 4,280 1,010 900 3,150
22 51,500 12,900 1,690 100 89 560
29 106,000 26,400 700 7 6 385
Feb 5 155,000 38,600 646 36 380 L5
12 127,000 31,800 342 0 0 330
19 70,200 17,500 310 0 0 310
26 6l , 400 16,000 364 0 0 340
Mar 5 88,800 22,200 231 0 0 320
12 8l , 800 21,200 226 0 0 340
19 87,200 21,800 176 0 0 310
26 83,200 20,800 183 0 0 250
Apr 2 76,400 19,100 675 63 8 530
9 83,200 20,800 319 1h 18 700
16 86,200 21,500 138 1,100 1,470 100
23 95,300 23,800 303 220 295 Lo
30 105,000 26,200 0.2 235 310 -120
May T 141,000 35,200 1,050 0 0 260
1k 174,000 43,400 976 0 0 2ho
2l 182,000 45,600 609 0 0 ~-160
28 164,000 41,000 120 0 0 -385
June L 129,000 32,400 -136 0 0 -595
11 101,000 25,200 -200 0 0 -760
18 100,000 25,000 -152 0 0 -725
25 89,600 22,400 =41 0 0 -470
July 2 80,000 20,000 -229 0 0 -1,120
9 4,400 18,600 ~12k 100 Ll -630
16 70,900 17,700 -180 6 3 -930
23 58,800 14,700 ~-155 56 25 -760
30 60,100 15,000 3h7 3,180 1,410 2,970
Aug 6 58,600 1k4,700 850 75 120 540
13 41,600 10,400 127 0 66 -790
20 43,800 10,700 -105 0 3 -720
27 43,400 10,800 87 0 2 ~190

(Continued)



Table 3 (Concluded)

Atchafalaya River Weeks Bayou, Bayou

Week Morgan Wax Bayou  Cypremort Bayou, Petite Vermilion
Ending City Lake Teche and Bayou Carlin Anse River
Sept 3 4L ;700 11,200 ~-109 140 46 -770
10 51,100 12,800 101 175 58 -48
17 46,300 11,600 -11 310 100 -505
2k 35,900 9,000 87 455 150 -165
Oct 1 36,900 9,200 102 39 79 -34
8 41,100 10,300 168 0 1 100
15 43,900 4,010 4,010 0 390 1,100
22 50,700 12,700 625 o} 14 405
29 67,100 16,700 352 0 9 330
Nov 5 90,300 23,000 630 280 320 415
12 4,700 18,800 257 75 80 190
19 55,900 14,000 227 16 17 96
26 41,900 10,500 198 15 16 81
Dec 3 36,900 9,300 201 9 13 4o
10 39,400 9,900 225 0 0 28
17 46,200 11,700 360 0 0 e}
2L 51,200 13,000 507 0 0 95
31 55,700 14,600 1,460 0 0 310

Note: Atchafalaya River and Wax Lake discharges based on Krotz Springs
measurements. Other discharges estimated by USGS. Minus sign indi-
cates withdrawal.



Table &

1954 Salinity Verification

Salinity in ppm

Cycle Prototype

10

35

60
100
125
143
197
2ho
242
263
265
257
305
307
325
330
334
359
361

388
b2
Lk
hos
Lo7
k29
460
k93
Los
520
522
537
541
574
576
614
618
€30
632
671
674
682

Sta 3 Sta 5 Sta 13 Sta 27 Ste 29 Sta 31 Sta 34 Sta 40 Ste L6 Sta 52
Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model
1,375 meeem emeee eeeee e 3,0 e 859 51 meee-
2,250 2,005 2,000 1,891  eewem  eema- 3,750 2,005 125 115 ceweme eemes
2,750 2,375 eeee- L,661 745 e
3,437 otk e 2,521 1,432 aeeen
,h11 < S S
7,000 7,047 - R T 6,500 7,906
4,000 7,333 LA meeee eeeen
3,720 5,901 5,660 6,073  e-e--  a-e-= 1,900 1,375 630 1,547  ceeen ceees 495 3hk
--------------- 52 859
LT o T B T OO S
A I M8 56 2,100 2,750  ememm e e L
2,820 3,035 5,380 Lh,b11l  ceeee cacon cmmew ceien ceeen ciees meees ameen ecme ameee ceeme mmems e emeee memee meaee
R DT T g L
I LTI T Taee I
11,-000 ----- 1,350 wew-n
9,7%  -emcm memew eoee- eeoo- L4100 6,089 2,600 6,130 eeewe- 270 3,323
............... 272 5,271
10,427 1b,900 12,718 cmeec cmmae memce cmcee mmmme cemee mmmee eeeee memme cmeee mmeee eeeee 5,400 7,108 eemee eeees
10,025 0 9,739 emeem ceee= 56 eceee deeee 8,250 B9 emmee
7,500 9,166 e;-es cveee memes c--ee 5,230 6,588 4,610 5,786 0 ceme- oeeen 3,050 6,015 = amems  emcee cmemm momom eemen memaw
7,350 9,854  —eeeo cceen cveen aeeoe 6,270 7,108 BAMD 6,005 emmem ameee 3,380 3,838 5,710 7,906 v memem cceoe cswem oo
6,490 8,880  -m-er eeeem mmeee oooee 7,200 7,73k 5,280 6,47h 0 cceee ceeee 3,270 4,297 5,670 6,302 cemew  smeom comee eeeen
9, 568 """ 3,81¥O }4)297 """""
55 I Tie g e 2P MBI WS oo
10,885  sieex  <iece  wizew leil 6,600 W27 6,410 6,16 —eeer  eeee L,E70 3,437 10,600 9,739 -iocm  cie  emmm aoem
0,568 beme aieie Lo 2D 70890 5,271 6,720 b8k cecee oo 880 W18 iimw  oillo elle. LD o
---------- 139 2,521 mmmos emee-

9,739




Table 5

Salinity Tests, 1954 Hydrographs

Salinity in ppm

Station
Condition T 3 5 13 27 29 34 40 46 52
. Cycles 47-48
Base test, published discharge koo 2,875 2,900 900 2,800 1,825 3,400 1,700 225 570
Base test, routed discharge 573 2,807 1,833 687 k4,354 2,979 2,120 3,151 115 2,406
SW Pass closure, published discharge T4s 1,833 3,437 1,60k 2,635 2,062 34 2,406 115 Th5
SW Pass closure, routed discharge 1,h90 2,k06 2,578 2,349 4,068 3,323 1,089 2,979 286 2,750
Cycles Th-T5
Base test, published discharge 1,575 3,600 k4,275 2,100 1,275 1,180 680 2,100 1,400 115
Base test, routed disc.:harge 1,661 h,OlO 3,495 2,693 2’693 1,833 1,089 3’265 2,23L 172
SW Pass closure, published discharge 1,719 1,801 2,693 1,719 1,833 1,146 ko1 2,120 97Tk 172
SW Pass closure, routed discharge 1,719 2,179 2,292 2,292 2,865 2,521 1,146 2,578 1,719 687
Cycles 101-102
Base test, published discharge 2,075 3,600 k4,600 2,300 1,025 880 675 2,200 1,675 200
Base test, routed discharge 2,521 5,211 L,6ho 2,979 2,635 2,005 1,260 3,h95 2,292 1,k90
SW Pass closure, published discharge 2,120 2,005 2,635 1,948 1,661 1,375 516 2,177 573 630
SW Pass closure, routed discharge 1,801 2,521 2,750 2,292 2,349 1,801 1,k90 2,865 1,146 1,719
Cyeles 128-129
Base test, published discharge 2,670 k,h25 6,050 3,000 1,950 1,600 800 3,300 1,800 500
Base test, routed discharge 3,094 6,015 3,552 2,463 3,609 3,151 1,661 L4,k11 1,318 1,719
SW Pass closure, published discharge 1,948 2,062 2,922 2,062 1,432 1,375 802 2,234 286 3kl
SW Pass closure, routed discharge 2,062 2,693 2,234 2,349 2,635 2,062 1,260 2,521 401 1,948
Cycles 155-156
Base test, published discharge L,075 5,050 6,125 4,300 2,020 1,950 1,050 4,200 3,725 860
Base test, routed discharge 4,068 6,875 3,896 3,838 3,208 3,09k 2,120 4,812 4,182 2,292
SW Pass closure, published discharge 2,062 2,062 2,521 2,062 1,375 1,203 45 2,177 1,318 3bh
SW Pass closure, routed discharge 2,120 2,463 2,292 2,349 2,693 2,292 1,260 2,406 1,661 1,776
Cycles 182-183
Base test, published discharge L,s25 6,400 5,750 k4,650 1,900 1,725 600 4,550 3,825 1,215
Base test, routed discharge L,525 7,161  6,k7h 4,870 2,807 2,863 1,260 4,927 4,870 2,120
SW Pass closure, published discharge 2,005 2,120 2,463 2,005 1,203 1,031 516 2,120 1,146 573
SW Pass closure, routed discharge 2,349 2,578 2,463 2,k06 2,234 2,062 859 2,406 1,318 1,80
Cycles 209-210
Base test, published discharge 3,200 5,600 4,300 2,525 1,850 1,500 1,100 4,100 375 775
Base test, routed discharge 6,818 6,760 5,614 1,547 2,463 2,406 1,146 L,35h 1,604 917
SW Pass closure, published discharge 1,432 2,120 2,177 1,948 1,318 1,260 630 1,948 458 458
SW Pass closure, routed discharge 1,203 2,635 2,062 97k 1,948 1,833 859 2,062 172 1,891
Cycles 236-237
Base test, published discharge 3,2h0 4,980 3,600 2,400 1,550 1,300 820 3,k75 750 175
Base test, routed discharge 3,208 6,302 5,672 1,490 2,349 2,120 802 L,526 2,120 229
SW Pass closure, published discharge 1,375 1,801 2,349 1,661 1,375 1,260 286 1,833 229 687
SW Pass closure, routed discharge 1,661 2,3k9 2,120 1,260 1,776 1,719 229 1,948 172 286
Cycles 263-26L
Base test, published discharge 2,700 3,750 3,600 2,475 1,125 1,200 700 2,550 1,100 90
Bage test, routed discharge 2,807 h,35% L,640 2,406 1,547 1,260 3k L,068 2,807 115
SW Pass closure, published discharge 1,260 1,k90 2,120 1,375 1,031 1,089 115 1,490 917 115
SW Pass closure, routed discharge 490 1,833 1,776 1,661 1,60k 1,60k 115 1,776 401 172
Cycles 277-278
Base test, published discharge 2,700 3,275 2,925 2,525 775 700 600 2,575 2,300 115
Bage test, routed discharge 3,151 k4,698 3,667 3,09k 97k 917 458 3,266 3,266 115
SW Pass closure, published discharge 1,375 1,60k 2,349 1,490 9Tk 917 229  1,h90 1,375 115
SW Pass closure, routed discharge =  =mmm=  me—ee ascme meeee memee esses moeee
Cycles 290-291
Base test, published discharge 2,520 3,050 2,575 2,875 500 400 600 2,k25 3,000 150
Base test, routed discharge 2,865 L,h11 3,495 3,208 45 458 Lsg 3,266 3,552 15
SW Pass closure, published discharge 1,490 1,k90 1,891 1,490 802 630 229 1,k90 1,490 115
SW Pass closure, routed discharge 1,719 1,891 1,776 1,833 1,375 1,089 386 1,719 1,661 172
Cycles 304-305-306-307
Base test, published discharge 2,350 3,100 3,275 2,250 400 350 ko 2,000 2,875 125
Base test, routed discharge 3,094 kL9 4,354 3,552 458 286 458 2,750 4,870 115
SW Pass closure, published discharge 1,490 1L,UO  eeeee 1,490 802 573 ko1 1,547 1,k90 115

SW Pass closure, routed discharge
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Station
Conditicn 1 3 5 13 27 29 34 19) 48 52
Cycles 317-318
Base test, published discharge 2,200 3,100 3,380 2,325 hoo 425 350 2,125 2,700 200
Base test, routed discharge 2,521 4,h11 k69 3,380 286 573 3bh 35151 3,953 115
SW Pass closure, published discharge 1,547 1,547 1,776 1,432 573 458 Ls8 1,b90 1,546 172
SW Pass closure, routed discharge  w-o-- 1,716 1,948 1,801 917 45 k58 1,739 1,661 it
Cyecles 330-331
Base test, published discharge 2,275 3,500 3,975 2,250 hoo 100 300 2,250 2,750 160
Base test, routed discharge 2,521 4,698 3,838 3,323 ko1 Lol 286 3,437 3,953 115
SW Pass closure, published discharge 1,604 1,604 2,521 1,490 630 458 kor  1,k90 1,490 229
SW Pass closure, routed discharge ————— mmmen memee ee— . m———
Cycles 344-345
Base test, published discharge 2,250 3,700 k175 2,350 Lzs 300 200 2,580 2,550 115
Base test, routed discharge 2,292  L,6h0 3,781 2,3hk9 158 286 286 3,036 2,463 172
SW Pass closure, published discharge 1,490 1,375 1,547 1,432 516 3hd 573  1,k90  1,k90 172
SW Pass closure, routed discharge 1,719 1,948 2,005 1,719 859 573 89 1,719 1,719 458
Cycles 360-361-362-363
Base test, published discharge = =  coccr mmcoo crmee cmmme mmmem mmeme meeme e e omee
Base test, routed discharge = = = cecrci cmvce cmeme meemee memee eeae seees cewee ame—es e
SW Pass closure, published discharge eceee cecee commm  comee eeee= s—cee em—— - meeme em———-
SW Pass closure, routed discharge 1,79 1,833 1,801 1,719 687 573 802 1,547 1,661 ko1
Cycles 371-372
Base test, published discharge 2,690 L,h75 5,025 2,800 hos 300 300 2,350 3,300 220
Base test, routed discharge 2,865 5,443  h,h11 2,979 630 458 ko1 3,667 3,h37 286
SW Pass closure, published discharge 1,490 1,490 1,490 1,375 458 Lo1 458 1,375 1,490 172
SW Pass clogure, routed discharge 1,776 1,833 1,833 1,661 Ths 573 802 1,719 1,719 Lo1
Cyeles 385-366
Base test, published discharge 2,950 4,950 5,650 3,225 550 300 200 2,580 3,400 280
Base test, routed discharge = = = ceumce mcemn cmens cmcse mmcee rmeas memee memme mmmew ce——
SW Pass closure, published discharge o.-w- m———— mmm—. mm—— mrmmee mmmes memes aemes mmeee meee-
SW Pass closure, routed discharge =  <acace  c;ece ;dece seeee ceene wemee e mmeme mmmen ee———
Cycles 398-399-400
Base test, published discharge 2,720 5,750 5,575 3,675 675 300 225  g,k25 3,700 ko5
Base test, routed discharge 3,323 6,416 L,297 h,125 1,432 1,203 286 5,500 3,838 859
SW Pass closure, published discharge 1,375 1,547 1,490 1,375 516 458 172 1,h90 1,318 172
SW Pass closure, routed discharge 1,661 1,661 1,719 1,60k 9Tk 859 Lol 1,547 1,661 687
Cycles 4122413
Base test, published discharge 2,260 5,350 5,750 3,800 1,250 625 200 2,820 3,980 650
Base test, routed discharge e T wmmmm mmmee emmme meese eeees sem——
SW Pass closure, published discharge ----- . meeen meene e
SW Pass closure, routed discharge =  w-==v  «;ccce  cocne cmmee cesde memce emees eceee weeee cmeee
Cycles Lo5-L26-4o7-4o8-L429
Base test, published discharge 3,020 6,200 5,300 2,950 1,825 1,350 275 2,625 4,980 850
Base test, routed discharge 3,151 6,302 4,297 3,896 2,292 2,k63 kol 4,755 k,984 1,719
SW Pass closure, published discharge 1,031 1,776 1,948 1,490 687 687 115 1,375 1,375 688
SW Pase closure, routed discharge 1,432 1,833 1,719 1,60k 1,776 1,318 34k 1,60k 1,661 974
Cycles 439-hko
Base test, published discharge 3,025 5,315 4,950 3,800 2,k75 1,600 380 3,125 14,300 750
Base test, routed discharge @ = = ~-w=s momee emesse msees mmeme ecese oeses mem—— mmmem mesee
SW Pass closure, published discharge --=--  =~~== eccom smema mecee emees cmess dmeee wmees aeoee
SW Pass closure, routed discharge = ~==w~r w-cee ceece ceese ssmos ceens eesee memme smmes esoow
Cycles 452-453
Base test, published discharge 3,k90 5,900 6,400 L,4k50 2,525  2,k00 875 3,300 4,600 1,190
Base test, routed discharge L 469 7,505 6,875 5,09k 6,187 5,328 1,k90 4,698 5,786 4,182
SW Pass closure, published discharge 1,318 1,661 1,490 1,375 1,260 1,2 3 1,260 1,432 516
SW Pass closure, routed discharge 1,547 1,719 1,719 1,547 3,552 3,036 974 1,604k 1,661 1,891
Cycles 463-46-b65 466 '
Base test, published discharge 6,275 8,050 k4,450 3,950 2,175

Bage test, routed discharge
SW Pass closure, published discharge
SW Pass closure, routed discharge
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Station
Condition T 3 5 13 27 35 50 L6 52
Cycles 479-480
Base test, published discharge 4,850 6,525 9,425 5,150 4,875 3,600 2,000 000 00 2,700
Base test, routed discharge 5:729 9;625 7;151 6:989 7:275 7:906 4125 ?(’161 2,389 7’;19
gg Pass closure, published discharge 1,490 1,833 1,661 1,490 5,0k2 3,036 '917 115)47 l:h90 1:9)\‘5
Pass closure, routed discharge 1,5k7 1,776 1,948 1,60k 6,245 6,187 2,693 1,801 1,60k 5,042
Cycles 506-507
Base test, published discharge 6,225 9,100 8,925 6,825 6,000 5,050 2,800 6,000 620
Base test, routed discharge 6:932 10:91+1 9;968 8:591+ 9:052 9:739 6’875 8’36’# ;’052 633’;?7
SS;I 1;:58 closure, published discharge 1,661 1,848 1,833 1,661 6,302 5,271 2:807 e:l+06 1:60 kigz{
ss closure, routed discharge 1,661 1,776 1,948 1,776 9,052 8,823 5,213 2,922 1,719 7,390
* Cycles 520-521
Base test, published dlscharge 7,025 9,400 9,825 7,550 6,680 6,375 3,650 7,275 7,050 5,600
Base test, routed discharge 7,505 11,000 10,885 9,052 10,083 10,312 7,l48 8,823 9,166 9,854
SW Pass closure, published discharge 1,661 2,177 1,948 1,719 7,390 6,359 3,667 2,635 1,661 5,672
SW Pass closure, routed discharge =  wacece  cceee  cicme cecce meemee meoee
Cycles 533-53k4
Base test, published discharge 7,450 10,300 8,825 8,325 8,200 7,350 L,775 8,000 8,000 6,500
Base test, routed discharge 8,135 11,k58 8,36k 9,280 10,083 10,885 7, 9,396 9,739 107083
SW Pass closure, published discharge 1,776 2,349 1,948 1,948 9,052 6,932 4,kég 3,09 1:833 5:328
SW Pass closure, routed discharge 1,776 2,177 2,005 1,948 11,000 10,312 6,351 3,495 1,833 9,854
Cycles 547-548
Base test, published discharge 7,875 10,175 9,900 8,675 7,875 7,100 3,300 8,725 8,200 7,120
Base test, routed discharge 8,651 12,131 10,198 9,625 9,911 10,771 2,177 9,682 9,968 10,251
SW Pass closure, published discharge 2,005 2,406 2,863 2,177 7,620 7,b48 1,031 3,266 1,776 8,021
SW Pass closure, routed discharge =  =w=-=  e~===  escee seeae mmmee eeeece mmcee cesee eseme meees
Cycles 560-561-562-563
Base test, published discharge 8,190 10,425 9,500 8,800 T,025 6,780 3,700 8,675 8,800 6,675
Base test, routed discharge 8,594 11,74k 9,510 9,625 9,396 10,255 k4,927 10,083 10,312 8,880
SW Pass closure, published discharge 1,948 2,750 2,635 2,292 7,216 6,302 3,781 3,437 1,833 6,818
SW Pass closure, routed discharge 2,120 2,750 2,292 2,3k 9,396 9,223 4,870 L,182 1,776 8,823
Cycles 5T4=575
Base test, published discharge 8,500 10,100 10,800 8,775 6,475 6,000 3,900 9,125 8,050 6,200
Base test, routed discharge 8,937 11,802 9,625 9,854 8,59% 9,166 6,302 9,625 9,7h0 8,937
SW Pass closure, published discharge 2,292 2,750 2,63 2,635 6,474 14,812 3,151 3,495 2,062 5,901
SW Pass closure, routed discharge = =====  ==m=s=  cocee meoon mmsee meees mmmce meses memee eesse
Cycles 587-588
Base test, published discharge 8,400 9,750 9,825 8,800 6,050 4,900 4,150 8,825 8,325 L,375
Base test, routed discharge 8,937 11,229 9,510 9,281 8,250 7,963 5,328 9,052 9,396 5,213
SW Pass closure, published discharge 2,635 2,979 2,635 2,922 4,b11 3,806 3,k37  3,k95 2,005 hk
SW Pass closure, routed discharge 2,578 3,09k 2,635 2,750 7,791 6,875 5,4k3  LLE9 2,062 7,333
Cycles 601-602
Base test, published discharge 8,275 9,525 9,400 8,700 5,300 3,825 2,780 8,225 7,675 3,540
Base test, routed discharge 9,109 10,943 9,109 9,223 7,505 5,958 6,588 10,083 9,602 4,812
SW Pass closure, published discharge 2,922 2,979 2,922 2,922 3,896 3,151 3,208 3,323 2,177 4,755
SW Pass closure, routed discharge = —--es=  scee-c ammce mcmce smwme mmmom mmmeo momee mmese emsee
Cycles 614-615
Base test, published discharge 8,240 9,550 8,500 8,200 k,825 3,250 3,200 8,525 7,900 14,025
Base test, routed discharge 8,995 11,114 9,510 9,396 7,161 5,156 5,614 9,281 9,682 5,156
S Pass closure, published discharge 2,922 3,437 2,922 3,036 L,870 2,922 3,036 3,380 2,863 4,239
SW Pass closure, routed discharge 3,380 14,182 3,552 3,437 T,161 4,526 5,bk3 L35k 2,865 5,79
Cycles 641-642
Bage test, published discharge 8,250 9,400 9,100 8,050 3,700 3,L00 3,350 7,725 6,875 3,980
Base test, routed discharge 9,052 10,656 11,343 9,281 6,015 5,385 5,l43 9,166 9,682 5,385
SW Pass closure, published discharge 3,323 3,208 3,323 3,208 3,781 3,208 2,521 3,667 2,922 4,068
SW Pass closure, routed discharge 3,806 3,781 L,233 k4,010 5,84 5,156 3,72h  L,583 3,380 5,729
Cycles 668-669
Base test, published discharge 7,560 8,775 8,625 7,850 k4,175 3,000 2,650 7,800 7,900 3,
Base test, routed discharge 8,765 10,427 9,797 9,567 7,161 6,646 L,927 8,078 9,338 6,187
SW Pass closure, published discharge 3,437 3,552 3,437 3,323 L,239 3,781 2,349 3,609 3,208 3,72k
SW Pags closure, routed discharge L,068 b,297 k297 L,239 6,359 5,612 2,693 L,526 3,896 k4,927
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Condition T 3 5 3 4l X[ 3 %0 13 52
Cycles 695-696
Base test, published discharge 7,800 9,000 8,800 8,300 4,200 3,825 1,600 8,200 8,375 3,790
Base test, routed discharge 8,708 10,k27 8,995 9,223 7,677 7,161 L,125 9,052 9,223 6,818
SW Pass closure, published discharge 3,552 3,667 3,609 3,552 4,469 L,068 1,375 3,667 3,151 3,609
SW Pass closure, routed discharge h,297 k4,297 4,583 4,297 5,500 5,729 2,234 4,812 k239 5,271
Cycles T22-723
Base test, published discharge L,o8k 8,308 7,kk8 5,958 3,838 @ a-ewe 3,266 6,531 L,984 3,72k
Base test, routed discharge 6,187 10,198 8,021 5,729 6,989 7,448 1,432 8,59k 4,812 7,333
SW Pass closure, published discharge 2,922 3,838 3,896 3,552 k,297 4,k69 859 3,323 1,b90 3,896
SW Pass closure, routed discharge 3,151 h,h11 4,469 k69 5,604 5,958 1,432 h,297 1,318 5,500
Cyeles Th9-750-751-752
Base test, published discharge 5,0b2 7,276 7,219 5,271 1,260 1,260 3,437 k4,297 k984 1,661
Base test, routed discharge 5,786 9,396 6,646 7,948 6,981 7,219 3,323 T,6T7 3,667 2,979
SW Pass closure, published discharge 3,151 3,495 3,208 3,323 3,724 3,k95 1,776 3,437 2,635 2,177
SW Pass closure, routed discharge 3,495 h,239 L,000 3,781 5,901 5,328 3,266 3,806 2,578 L,068
Cycles T76-TT1
Bage test, published discharge 3,208 6,531 4,698 3,72k 2,005 630 172 2,521 1,547 630
Bage test, routed discharge 5,958 9,339 17,276 8,995 5,099 3,296 3,036 7,677 5,213 917
SW Pass closure, published discharge 3,094 3,37 3,323 3,323 3,266 2,120 1,661 3,437 2,750 172
SW Pass closure, routed discharge 3,724 b,239  L,068 3,806 4,354 3,552 516 L,125 2,865 1,375
Cycles 803-80L
Base test, published discharge 3,266 5,099 k,927 3,151 1,146 1,146 ™ 3,609 1,719 573
Base test, routed discharge 7,104 10,943 8,307 8,021 4,35k 3,72k 2,349 8,307 4,984k 3,437
SW Pass closure, published discharge 3,036 3,495 3,b95 3,266 2,202 1,432 1,547 3,208 2,062 917
SW Pass closure, routed discharge 3,838  k,297 4,239 3,953 3,838 2,807 1,432 4,010 1,801 2,979
Cycles 830-831
Bese test, published discharge 3,781 5,099 6,130 2,979 1,375 1,203 ko1 2,635 1,948 458
Base test, routed discharge 6,47 11,516 7,161 8,078 4,927 k297 2,177 9,052 3,208 3,036
SW Pass closure, published discharge 2,865 3,208 3,208 3,094 2,349 1,948 1,260 3,266 974 1,490
SW Pass closure, routed discharge 3,552 4,125 k4,125 3,896 3,380 2,750 1,661 3,838 1,260 2,463
Cycles 846-847
Base test, published discharge @ =  acere  ;ecom mecme amcee smems emeew smeee mceee memen eeeee
Base test, routed discharge = = = cecee mmcce mmame cceee memee mesee meeee seeme eemme e
SW Pass closure, published discharge 2,750 2,979 3,09% 2,807 2,349 1,801 1,049 3,151 2,062 1,547
SW Pass closure, routed discharge =  aueee  ;ceee cowme ammme meemem rmcme mmcme meesw smees e
Cycles 857-858
Base test, published discharge 3,455  L,927 6,531 3,437 2,463 1,776 745 L,239 3,781 172
Base test, routed discharge 7,791 10,771 8,135 8,594 L,870 L,010 2,693 6,989 T,333 3,266
SW Pass closure, published A1BCHATEE amcve  ;ccae coman  cmmes meeee ememe mewes memes meme= mmma
SW Pass closure, routed discharge 3,838 3,781 3,896 3,667 2,979 2,062 1,490 3,380 2,865 1,375
Cycles 884-885
Base test, published discharge L, 755 6,302 7,104 k640 1,547 1,432 687 5,156  L,k11 573
Base test, routed discharge 7,791 10,141 6,703 7,963 4,182 3,781 2,k06 6,302 7,219 3,667
SW Pass closure, published discharge e~we-e  eccme  c;cce —;eoe weees cesee mccoe memes sssee eeeew
SW Pass closure, routed discharge 3,552 3,667 3,838 3,609 2,63 1,833 1,318 3,724 2,807 1,801
Cycles 911-912
Base test, published discharge 3,781 5,786 5,729 4,010 1,k32 1,260 516 4,755 2,234 687
Base test, routed discharge 5,099 8,708 4,98k 5,786 3,896 3,208 1,547 6,359 1,1k6 2,463
SW Pass closure, published discharge ~=--=- S L T Rt R T S Rt mm—mm emeee ame—-
SW Pass closure, routed discharge 1,948 3,208 3,208 3,036 2,807 2,292 1,089 3,266 172 2,062
Cycles 938-939
Base test, published discharge 3,806 4,812 6,073 3,266 1,203 1,089 229 h,010 1,375 172
Base test, routed discharge L,35% 7,333 2,979 4,010 3,208 2,635 1,031 4,068 1,50 286
SW Pass closure, published discharge -=-mm  wmome  ;caac mecoe smeae cmsee saeee
SW Pass closure, routed discharge 2,292 3,k95 2,578 2,750 2,349 2,177 573 2,750 172 687
Cycles 965-966
Base test, published discharge 2,865 2,750 4,010 2,292 Th5 ThS T4 2,177 1,719 57
Base test, routed discharge 3,k95 5,84k 3,323 3,552 1,776 1,089 458 2,693 2,578 172
9W Pass closure, published discharge wwewe  coceme  ancce comam meeme  mmmem mmeme meeme esesm eees—
SW Pass closure, routed discharge 2,062 2,234 2,234 2,292 2,005 1,948 3k 2,578 1,490 115
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Cycles 979-980
Base test, published discharge 2,578 2,005 3,380 1,948 34k 516 L58 1,833 2,L06 5T
Base test, routed discharge 3,437 4,927 3,896 3,806 1,031 516 573 2,807 4,068 115
SW Pass closure, published discharge oeeme  cme-w mmnmn smsse ecees seeme eseem ssses e e
SW Pass closure, routed discharge S LT e ememe meeme eemee sewse eemes coesee me—e
Cycles 992-993
Base test, published discharge 2,l06 2,635 2,521 1,776 Lo1 ko1 3bh ™ 2,292 57
Base test, routed discharge 3,380  b,u11 2,750 3,437 458 229 Ls8 2,979 3,552 115
SW Pass closure, published discharge =---= ~ccmm  cucec  mcmce mocee eeees mmmem ceese wemee weeee
SW Pass closure, routed discharge 2,406 2,635 2,578 2,463 1,719 1,375 630 2,h06 2,292 172
Cyeles 1006-1007-1008-1009
Base test, published discharge 2,120 2,292 2,349 1,60k 3kl 34k 34k 917 1,948 172
Base test, routed discharge 3,208 5,099 4,927 2,865 458 ko1 576 2,693 L4,010 115
SW Pass closure, published discharge m==ee  cemene coccme ceece ceeee seeme eeoee aemes cmeem acame
SW Pess closure, routed discharge = —-—--w  —ccac cmmen mmmme mmeme mmmae mmecm emmem mmeme e
Cycles 1019-1020
Base test, published discharge 2,292 2,120 2,578 1,719 286 286 ksg 1,031 2,292 115
Base test, routed discharge 3,151 4,239 3,k95 2,635 573 344 ko1 3,266 4,010 172
SW Pass closure, published d1SCharge —--ee  ceuoc  ;mecee coeme moeee mecme emees eeemm eeeme mem——
SW Pass closure, routed discharge 2,578 2,292 2,635 2,349 1,203 859 ko1 2,406 2,463 286
Cycles 1032-1033
Base test, published discharge 1,146 2,578 3,495 1,60k 286 286 286 1,719 2,005 172
Base test, routed discharge 2,693 4,297 2,23k 2,807 516 3hd 286 2,463 3,323 172
SW Pass closure, published discharge we-cae cmccn cmeom wccen meeme ceeew mmmme mmmmm emmee emmme
SW Pass closure, routed discharge = wec-e  coccn cmmue wcnwes wemes emese mmeee asees cmeee mesew
Cycles 1046-1047
Base test, published discharge 2,062 2,922 3,437 2,062 366 366 458 2,062 2,177 58
Base test, routed discharge 2,865 5,213 5,557 3,208 573 286 286 3,437 3,266 2029
SW Pass closure, published discharge waeee  mwcee coccc wmeee weede cdcdn cmmem cmeee mmeme meeee
SW Pass closure, routed discharge 2,463 2,202 2,578 2,406 859 630 573 2,k06  2,k06 458
Cycles 1073-107h
Base test, published discharge 2,635 4,182 5,271 2,635 366 366 286 2,865 2,578 172
Base test, routed discharge 3,667 6,531 7,161 3,552 802 516 286 4,526 k4,354 Lo1
SW Pass closure, published dlscharge eww--  accce  cmeee wmeeme wesee mooon mmmes meesws cmcme e
SW Pass closure, routed discharge 2,292 2,120 2,578 2,292 859 573 630 2,062 2,292 573
Cycles 1100-1101
Base test, published discharge 2,807 5,672 7,047 3,323 516 Lo1 172 3,09 2,979 229
Base test, routed discharge 3,151 7,619 7,791 L4,927 1,661 1,260 286 5,901 4,927 802
SW Pass closure, published discharge —---=  w-c-m  arco- wmoce cmmde cmdoo ceene e ————— -
SW Pass closure, routed discharge 1,719 2,177 2,406 2,177 1,031 802 286 1,490 2,177 630
Cycles 1108-1109-1110-1111
Base test, published discharge = ~  =w==== =r=-= —=eme soomo msecs mmees s sesse soese eseee
Base test, routed discharge @ = = ==--=  mommo m-ome eemee eeesm mmmoo bomes mcomn momee oo
SW Pass closure, published discharge =~==«=  =ww==  ==--e cocec meceme swoscl wssss ceses eoseo eeee.
SW Pass closure, routed discharge 630 2,177 2,635 2,120 1,661 1,146 286 1,146 1,833 802
Cycles 1127-1128
Base test, published discharge 2,750 4,984 6,646 2,750 1,031 802 115 2,005 3,036 3l
Base test, routed discharge 3,268 8,300 8,500 5,850 2,292 2,463 1,031 4,755 L,98k 1,719
SW Pass closure, published discharge e--w- ccome  ccmme cmewm mddee seesoe memos wesee mmeee eeeee
SW Pass closure, routed discharge 1,776 1,948 2,3k 2,120 1,719 1,375 458  1,hk32 2,120 97U
Cycles 1154-1155
Base test, published discharge 2,807 5,156 k4,640 3,380 2,005 1,801 917 3,323 3,495 630
Base test, routed discharge 469 8,950 9,150 6,750 6,187 5,328 2,234 4,608 5,786 4,182
SW Pass closure, published discharge -----  —cm-e  c-ccs crmeen dseed ssmce mmmee meees smeese wesee
SW Pass closure, routed discharge 1,948 2,234 2,062 1,833 3,323 2,3k9 1,089 1,833 2,23k 1,033
Cycles 1181-1182
Base test, published discharge 3,896 5,672 6,989 4,125 3,437 2,578 1,260 3,896 4,297 1,031
Base test, routed discharge 5,729 9,625 9,800 7,700 7,276 7,906 L,125 7,161 6,989 7,219
SW Pass closure, published discharge =-=--=  ==wen  ~wewe  cecee cecese memee wsese moese sesse mese.
SW Pass closure, routed discharge 1,833 2,120 2,062 1,948 L,870 4,668 1,375 2,292 1,948 3,323

(Continued)



Tsble 5 (Contimued)

Station
Condition 1 3 > 13 27 29 34 L0 16 52
Cyeles 1208-1209
Base test, published discharge 4,411 6,818 6,187 4,182 k125 3,208 1,60k 3,208 4,927 2,463
Base test, routed discharge 6,932 10,541 10,500 8,600 9,052 9,739 6,875 8,364 9,052 8,937
SW Pass closure, published discharge wecae ae;cn  wmcme wocmn cmeoe weoew wmm—a mmmma cemmm e
SW Pass closure, routed discharge 1,891 2,521 2,177 2,062 8,021 6,187 2,578 2,463 2,120 6,073
Cycles 1222-1223
Base test, published discharge 8,652 9,396 6,073 4,698
Base test, routed discharge 1,000 10,885 9,050 10,083
SW Pass closure, published discharge a-cccr weccm ecmee  comem ;ow-—-
SW Pass closure, routed discharge = cocee  cccvn  ;omen cmcea ———
Cycle 1235-1236
Base test, published discharge 5,213 8,364 9,510 5,84k 6,302 L,h69 2,062 6,073 5,786 4,125
Base test, routed discharge 8,135 11,458 8,36k 9,280 10,771 10,885 7,448 9,396 9,739 10,083
SW Pass closure, publiched disCharge ece-m-  cecue cceecm  ;emee cwees mmeme memee ememm mmemae wm———
SW Pass closure, routed discharge 1,948 2,635 2,349 2,177 6,416 5,213 2,693 2,922 2,23% 3,72k

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed. discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Cycles 1249-1250

8,651 10,369 6,130
12,031 10,198 9,625

Cycles 1262~1263~1264-1265

7,104
8,594

9,739 8,937 7,161
1,77 9,510 9,625

2,578 2,518 2,521

Cycles 1276-1277

8,995 9,223 6,989
11,802 9,625 9,85k

Cycles 1289-1290

8,193 9,453 6,875
11,229 10,198 9,281

2,635 2,693 2,635

Cycles 1303-1304

7,906 8,651 6,932
10,943 9,109 9,223

Cycles 1316-1317

7,849 8,193 6,989
11,13k 9,625 9,396

2,807 2,865 2,807

Cycles 1343-134k

7,48 9,625 6,875
11,458 11,343 9,281

3,208 2,979 2,922

Cycle 1370-1371

8,823 9,739 7,562
10,885 9,797 9,567

3,208 3,036 3,036

Cyeles 1397-1398

9,396 9,567 7,219
11,171 9,510 9,39

3,151 3,151 3,208

(continued)

6,302
10,427

2,635

7,333



Table 5 (Continued)

Condition

1 3 5 13

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Base test, published discharge

Base test, routed discharge

SW Pass closure, published discharge
SW Pass closure, routed discharge

Cycles 1h2h-1425

2,k06 3,208 3,153 3,380
Cycles 1451-1452

2,750 3,036 3,151 3,151
Cycles 1478-1479-1480-1481

2,979 3,380 3,266 3,323

Cycles 1505-1506

2,979 3,323 3,151 3,266

Station
27 )
S
S
==
=

40 L& 52
e
s T e




Table 6

Low and High Salinity Measurements in Base Tests and Closure Test, First and Second Years

Selinity in ppm
Closure Closure Closure Closure
Base Test Test, 1954 Test, 1954 Base Test Test, 1954 Test, 1954
1954 Published 1954 Routed Published Routed 1954 Published 1954 Routed Published Routed
Station Discharge Discharge Discharge Discharge Station Discharge Discharge Dilscharge Discharge
Low Salinity, First Year¥ High Salinity, First Year#*
1 3,00k 1,490 1,719 1 8,59k 1,948 3,495
2 3,667 1,60k 1,77 2 11,000 2,693 3,896
3 L, hég 1,490 1,833 3 11, Tk 2,750 4,239
4 6,130 1,490 1,833 b 13,062 2,521 4,068
5 h, 35k 7,562 11,573 5 9,510 13,520 ~eeee
54 ammee emen 1,801 5% ———— 2,635 4,010
6 4,583 6,531 eemew 6 10, k27 2,578 13,463
7 3,437 6,818 11,286 7 12,145 15,010 1,323
8 6,359 9,223 12,031 8 13,979 15,583 15,010
9 N 9,510 13,406 9 13,520 1k, 7681 10,083
10 6,760 9,854 13,406 10 13,406 16,270 12,145
11 3,495 1,490 1,719 1n 9,281 2,406 3,896
12 2,693 1,60k 1,776 12 9,625 2,23k L,068
13 3,552 1,450 1,79 13 9,625 2,292 3,781
b 3,953 1,450 1,719 1k 9,567 2,349 3,838
15 3,380 1,432 1,661 15 9,739 2,ko¢ 3,609
16 3,781 1,60k 1,776 16 10,312 2,635 3,896
17 L, 239 1,719 1,719 17 11,458 2,3k9 4,010
18 5,042 1,833 1,776 18 12,375 2,578 3,838
19 5,729 1,490 1,776 19 12,604 2,177 3,838
20 5,557 1,450 1,719 20 11,573 3,151 k,010
21 2,693 1,375 1,60k 21 8,250 3,667 4,182
22 2,005 1,203 1,547 22 8,479 3,953 L,068
23 1,719 1,203 STk 23 8,594 k, 169 3,781
2k 1,031 1,260 1,089 2h 7,104 3,667 3,953
25 1,031 1,089 97h 25 9,968 6,359 L,755
26 630 630 TS 26 6,818 6,932 4,526
27 458 802 687 27 9,396 7,276 5,901
28 34k 458 630 28 9,281 5,901 39
29 286 573 573 29 10,255 6,302 5,328
30 458 802 573 30 10,198 6,302 5,271
31 458 687 7 31 10,083 8,021 5,672
32 458 745 687 32 10,198 5,61k k4,755
33 45 802 802 33 10,198 5,328 5,099
3h 458 Lo1 802 34 b,927 3,761 3,2
35 687 917 859 35 9,166 3,953 L, 698
36 1,031 1,031 1,031 36 9,052 5,156 L,297
37 3,781 1,661 1,719 31 10, 427 3,151 3,896
38 3,09k 1,604 1,719 38 10,141 3,036 3,953
39 3,838 1,547 1,719 39 9,625 3,552 3,896
2,750 1,547 1,547 Lo 10,083 3,437 3,896
1 2,292 1,604 1,547 b 9,467 3,896 3,953
k2 3,667 1,60k 1,719 L2 9,510 3,094 3,896
43 3,838 1,661 1,719 43 10,656 3,09k k010
iy 3,437 1,490 1,719 L4k 8,537 2,693 3,495
45 L 125 1,604 1,719 45 9,510 2,349 3,896
kg 4,870 1,Lk90 1,661 46 10,312 1,833 2,578
49 229 687 802 kg 9,739 7,620 5,271
50 115 573 516 50 8,135 7,161 4,698
52 115 115 ho1 52 8,880 6,818 k,0
53 115 172 401 53 6,531 L, 755 1,661
sk 115 745 516 5k 7,333 5,557 L,927
55 115 458 573 55 8, 5,099 »927
56 15 115 15 56 229 286 57
57 115 115 115 57 266 229 115
58 115 115 15 58 229 229 115
59 115 115 15 59 286 3hl 115
15 115 115 &0 687 3k 115
61 115 115 115 61 630 3hk 115
62 115 115 115 62 Lo1 3hb 57
63 115 226 115 63 o1 ko1 115
15 115 115 6h 458 3Lk 115
65 115 115 115 65 516 458 115
€6 115 57 57 66 ko1 229 57
67 115 115 115 67 516 3hh 115
68 115 229 172 68 9™ 516 15
69 229 57 57 69 1,089 k58 115
70 115 57 115 70 802 573 115
T 115 57 115 71 L,239 573 3l
72 115 57 115 72 3,380 573 3k
73 115 115 115 73 1,146 229 115
Th 115 115 115 T 1,031 630 115
75 115 229 115 75 1,490 Loy 115
76 115 57 115 6 917 229 115
(Contimed)

% PBase test 1954 published dischasrge not taken. 1954 routed discharge taken on cycles 304-305.306-307. Closure test
1954 published discharge taken on cycles 304-305-306-307. Closure test 1954 routed discharge taken on cycles
360-361-362-363.

#% Bage test 1954 published discharge not taken. 1954 routed discharge taken on cycles 560-561-562-563, Closure test
1954 published discharge taken on cycles 560-561-562-563, Closure test 1954 routed discharge taken onm cycles
T49-T50-T51-752.



Table 6 (Continued)

Closure Closure
Base Test Test, 1954 Test, 1954 Base Test 'rgﬁfmlzsh Tect:,suigsk
Station l95gimgi.ished 1954 Routed Published Routed 1954 Published 1954 Routed Published Routed
scharge Discharge Discharge Discharge Station Discharge Discharge Discharge Discharge
low Salinity, Second Year# High Salinity, Second Year#
1 2,120 3,208 630 1 10k 8,594
2 2:922 l+:35k 2,120 2 ;:677 n:ggo §:ch2
3 2,292 5,099 2,177 3 9,739 11,7k 3,380
L 3,151 Lk 927 2,521 b 11,859 13,062 3,266
;X 2,349 4,927 1;,286 ;X 8,937 9,510 12,202
__________ 35 ———— v
6 3,036 068 9,685 8 9,797 10,427 25
7 3,380 3,609 11,630 7 12,031 12,145 12,145
8 3,552 L, 927 12,718 8 12,375 13,979 13,979
9 3,495 k927 12,775 9 12,145 13,520 13,120
10 3,495 5,042 12,489 10 12,375 13,406 13,979
11 2,521 4,010 1,432 11 8,823 9,281 ,208
12 1,776 2,922 2,234 12 7,276 9,625 3,266
13 1,60k 2,865 2,120 13 7,161 9,625 3,323
1h 2,177 3,724 2,120 1k 7,677 9,567 3,437
15 2,005 3,380 2,062 15 7,276 9,739 3,323
16 1,948 L, 354 2,234 16 8,k22 10,312 3,151
17 3,09k L,125 2,234 17 11,000 11,458 2,979
18 2,979 3,781 2,521 18 11,057 12,375 3,036
19 2,979 b, k69 2,234 19 11,229 12,60k 3,036
20 2,292 3,609 2,349 20 10,828 11,573 3,437
21 1,547 2,635 2,292 21 8,021 9,261 3,781
22 1,604 1,719 2,234 22 6,932 8,651 L, 068
23 687 1,375 2,120 23 5,901 8, 59k 4,010
ol €30 802 2,005 2k 4,810 7,734 k,010
25 573 1,260 1,833 25 5,557 9,968 L, 927
26 ko1 286 1,375 26 5,901 9,166 3,781
27 3hh 458 1,661 27 6,302 10,427 L, 698
28 286 286 1,089 28 5,729 10,427 2,234
29 34k 401 1,146 29 5,729 10,255 3,437
30 516 ko1 1,260 30 L,812 10,198 3,838
31 tsg 2&136 1,375 31 6,073 10,362 “’378
32 5 7 1 32 5, 10, 191 3,83
33 458 687 11228 33 5,328 10,198 3,838
3k 3y 516 286 34 2,635 5,385 1,716
2 3 b e vz
1 5 1,203 ) ’ f)
37 1,661 3,380 2,005 37 7,333 10,427 3,609
38 2,005 2,521 1,776 38 6,302 10,141 2,922
39 1,661 3,323 1,203 39 8,021 9,625 3,323
4o 917 2,693 1,146 ko 7,333 10,083 3,781
L1 2,23k 2,23h 1,776 Ly 8,078 9,467 L,125
k2 2,292 4,125 2,062 b2 8,078 9,510 4,010
k3 2,062 b, 755 2,120 43 8,021 10,656 3,323
Lk 2,521 3,72k 1,719 bl 7,276 8,537 3,151
L5 2,922 k297 1,547 b5 8,479 9,510 3,208
46 1,048 1,010 1,833 b6 7,10k 10,312 2,234
hg hoi ko1 1,3060 ‘;g i,?ﬁ g:zgg ’;,gﬁg
5 115 229 2 ] b ’
52 172 15 802 2? g, ggg 2, %ﬁ . l’ﬁ??
3 115 1 s ]
?u 172 172 1,?)53 5k L, 870 8,651 2,635
y 3 I G v
5 115 115 115 , L
5; 115 172 115 ‘;g ﬁg 229 ;72
5 15 15 172 29
59 115 34k 115 59 229 286 917
115 115 115 (8] 172 687 229
61 115 115 57 61 57 630 229
62 57 115 15 62 229 Loy 172
63 115 115 15 63 57 Lol 115
6l 57 115 15 6k 57 k58 229
65 115 15 57 &5 15 516 229
66 115 15 15 & 15 w01 12
67 115 115 115 67 us5 516 15
68 115 229 115 68 15 9T 172
69 115 115 115 % i‘i’; 1»88‘2 gﬁg
70 115 115 115
o 115 115 115 T 57 4,239 3,h495
72 115 s 172 72 15 3,380 2,005
73 115 115 115 73 115 1,146 2
Th 115 115 115 Th 57 1,031 286
7 115 115 57 75 172 1,490 286
76 15 15 15 76 57 917 172

* Base test 1954 published discharge teken on cycles 1006-1007-1008-1009. 1954 routed discharge taken on cycles
1006~1007-1008-1009. Closure test 1954 published discharge not taken. Closure test 1954 routed discharge taken on
eycles 1108-1109-1110-1111.

%% Base test 1954 published discharge teken on cycles 1262.1263-1264-1265. Test 1954 routed diacharge
taken on cycles 1262-1263-1264-1265. Closure test 1954 published discharge not taken. Closure test 1954 routed
discharge taken on cycles 1478-1479-1480-1481.



Salinity Tests, 1955 Routed Discharge Hydrographs

Table 7

Salinity in ppm

Station
Condition 1 3 5 13 27 29 3 40 46 52
Cycles 8-9
Base test ----- 8,651 T,161 L,927 6,187 7,906 2,979 7,505 5,443 -----
Closure test = ====- 6,359 5,271 4,755 8,937 4,927 2,177 4,927 4,583 ~ew--
Withdrawal test w====-= 5,729 5,672 2,865 10,427 5,156 286 6 302 2,807 -=---
Cycles 20-21
Base test 5,213 8,307 9,281 6,015 10,885 5,156 u,927 7,390 6,359 6,130
Closure test 4,411 5,901 6,187 k4,526 8,135 k4,640 2,292 4,526 h Wil s,271
Withdrawal test 3,495 5,672 6,818 3,266 9,453 5,672 1,833 5,844 2 635 6,703
Cycles L7-48
Base test k,239 7,161 5,156 5,099 8,880 5,099 3,495 6,989 3,495 3,437
Closure test 3,495 5,156 5,958 3,&37 6, ,015 2,979 1,432 4,239 2,005 2,521
Withdrawal test 3,380 5,328 4,698 3,667 7,#&8 3,609 1,031 5,500 1,833 2,807
Cycles Th~T5
Base test 1,490 6,187 3,208 2,922 6,k7h 3,094 1,490 6,073 344 3,781
Closure test 2,234 5,156 4,812 3,208 4,239 3,151 1,719 3,667 516 2,463
Withdrawal test 1,021 5,156 2,463 2,234 5,557 2,922 1,776 4,870 229 3,437
Cycles 101-102
Base test 1,260 4,870 1,203 2,693 5,099 2,979 115 3,72k Loi 1,089
Closure test 2,349 4,068 h,b69 2,120 3,437 2,23k 630 2,635 458 2,234
Withdrawal test 802 4,010 1,776 1,833 L,297 2,234 458 3,151 15 1, 5&7
Cycles 128-129
Base test 1,719 3,781 2,693 2,521 2,807 1,432 115 3,323 2,005 115
Closure test 2,635 3,609 3,380 1,k90 2,234 1,661 516 2,234 1 776 458
Withdrawal test 1,60h 3,667 2,062 2,005 2,693 1,031 115 3,151 1,891 172
Cycles 155-156
Base test 2,062 3,609 2,234 2,234 1,432 687 917 3,09k 2,521 115
Closure test 2,521 3,266 2,521 1,k32 1 089 687 917 2,005 1,891 34k
Withdrawal test 1,719 3,208 1,547 1,776 1, ’ 260 Lo 573 2,h06 1,891 115
Cycles 182-183
Base test 2,120 3,094 1,547 1,60k Ths5 458 516 2,292 2,463 229
Closure test 1,719 2,922 1,661 1,719 458 286 516 1,661 2,349 115
Withdrawal test 1,719 2 349 1 089 1,318 516 286 458 1,833 1,833 115
Cycles 209-210
Base test 630 1,719 1,719 917 hoi 286 172 1,547 286 172
Closure test 859 1,948 630 3h4h 286 286 344 go2 229 115
Withdrawal test 573 1,719 1,031 3hL 286 286 172 1,h32 172 172

(Continued)



Table 7 (Contimued)

Station
Condition 1 3 5 13 27 29 3 40 16 52

Cycles 236-237

Base test 859 1,60k 1,375 630 229 115 115 1,089 735 15

Closure test 859 1,547 458 687 172 115 172 859 1,260 115

Withdrawal test 802 1,260 1,089 573 172 172 172 573 802 172
Cycles 249-250

Base test 802 1,490 1,146 630 172 172 229 97k 917 1s

Closure test ~==m= =~rece coeee ceeee eeees cesee emeee —eee- ————— e

Withdrawal test =--== ==-=e ceccce cccce cocre mmcen mccce cccee amcse eemew
Cycles 263-264

Base test 573 1,260 1,146 573 172 229 115 802 573 115

Closure test 802 1,260 573 1,031 115 115 115 3h4k 917 115

Withdrewal test 573 974 1,146 458 229 172 229 516 573 172

Cycles 279-280-281-282

Base test 516 1,375 1,089 458 172 229 115 802 458 115

Closure test 802 1,260 1,146 687 229 172 172 516 ko1 172

Withdrawal test hoi 1,031 802 Lo1 115 115 115 573 3L 115
Cycles 290-291

Base test 516 1,604 1,432 630 3hh 172 229 802 573 115

Closure test 5 1,146 1,146 687 115 172 115 630 458 115

Withdrawal test 458 630 573 458 172 172 115 516 458 172
Cycles 303-30k4

Base test 573 1,661 1,432 603 229 229 115 687 630 172

Closure test = =----- mmmmm mmmeo mmmem memen meeee meeee e L

Withdrawal test ===== =—c=-= «cc=me  ~ece-e socom coome wmoas mmses sosee seeeo
Cycles 317-318

Base test 573 2,120 1,661 802 115 115 115 45 687 115

Closure test 687 802 45 687 229 229 172 Th5 917 172

Withdrawal test 516 687 630 516 172 172 172 516 573 115
Cycles 344-345

Base test 687 2,234 1,833 630 115 115 15 1,318 974 115

Closure test Th5 917 5 802 286 229 172 802 859 172

Withdrawal test 458 458 573 401 57 57 172 458 516 115
Cycles 371-372

Base test 917 2,750 2,463 1,375 286 286 115 2,177 516 115

Closure test 687 974 859 687 Lo1 286 229 802 516 172

Withdrawal test 516 458 458 Lo1 115 172 115 573 458 115
Cycles 398-399

Base test oTh 2,292 2,693 1,661 573 516 115 2,863 859 115

Closure test 516 687 687 745 ko 34k 172 630 458 229

Withdrawal test 458 458 516 516 172 172 115 516 Lo1 115

(Continued)



Table 7 (Continued)

Station
Condition 1 3 5 13 27 29 34 L0 L6 52

Cycles L25-426

Base test 573 3,552 2,578 1,490 Th5 630 15 2,578 573 229

Closure test Loi 802 687 630 ks8 ko1 172 630 172 229

Withdrawal test Lol 573 ko1 34k 172 115 115 L58 458 115
Cycles 452-453

Base test 2,062 5,672 4,755 2,922 1,146 917 286 4,068 2,349 573

Closure test 573 687 630 688 hboi ko1 172 573 573 229

Withdrawal test 344 hoa Lo1 286 516 34k 115 286 229 115
Cycles 479-480

Base test 3,437 7,620 6,015 3,427 2,062 1,604 859 5,328 3,266 1,203

Closure test 516 €87 573 573 1,60k 97k 115 516 630 458

Withdrawal test 286 kol 3hh 286 2,750 687 Lol Lol 286 172
Cycles 506-507

Base test 4,239 8,364 7,620 5,500 3,896 2,922 1,490 5,958 5,099 2,349

Closure test 573 802 630 573 3,724 3,437 229 630 573 1,604

Withdrawal test Lo1 573 ko1 458 3,437 2,234 1,203 802 458 917
Cycles 533-534

Base test 5,729 8,765 6,302 5,786 L,870 L,354 2,L06 6,760 5,672 3,609

Closure test 573 802 630 573 4,182 5,271 1,203 5 34k 3,72k

Withdrawal test Ths Ths 573 45 5,213 4,583 3,036 1,490 45 2,750
Cycles 560-561

Base test 6,359 9,510 7,219 6,416 4,812 L,640 3,380 7,104 6,703 L,068

Closure test 687 802 687 630 5,385 5,557 2,979 1,146 573 L,T55

Withdrawal test 1,203 1,60L oT% 1,203 3,781 3,552 k4,068 2,865 1,203 1,547
Cycles 587-588

Base test 7,219 9,223 8,135 7,448 4,698 3,781 3,036 7,333 6,932 k4,239

Closure test 802 1,146 802 T4 5,557 5,328 3,806 2,177 630 L,927

Withdrawal test 1,776 1,661 1,661 2,062 2,463 3,838 L,182 3,323 1,776 1,833
Cycles 600-601

Base test 7,562 9,453 8,880 T,219 4,583 4,354 3,838 17,963 7,620 L,125

Closure test =  ====- o==-s cocow ceces memes ssmcos weese wecee sssne mesew

Withdrawal test -~---~ ==-== cccee cewws cesee cwsoe secce ssses cssee sesew

Cycles 611-612-613~614-615

Base test 7,562 9,625 8,708 7,562 5,213 k4,583 3,72k 7,562 8,021 k4,354

Closure test 1,031 1,432 1,031 1,031 k4,125 L,755 3,838 2,292 630 4,640

Withdrawal test 2,521 2,578 2,120 2,635 5,042 3,208 4,010 3,437 1,203 2,120
Cycles 641-6L42 '

Base test 5,786 8,708 9,052 6,818 5,729 5,156 1,719 6,760 k4,469 L, 640

Closure test 1,031 1,604 1,k90 859 4,640 5,02 1,318 2,521 286 5,557

Withdrawal test 3,036 2,635 2,807 2,979 3,724 3,495 2,349 3,437 3,094 2,521

(Continued)



Table T (Continued)

Station
Condition 1 3 5 13 27 29 34 40 L6 52

Cycles 668-669

Base test 4,927 71,677 6,760 5,385 5,213 4,870 3,380 6,073 k,125 L,812

Closure test 1,089 1,604 1,203 630 L,k11 4,125 1,661 1,776 286 5,557

Withdrawal test 3,094 3,151 3,151 3,266 3,437 3,208 3,667 3,609 3,437 2,578

Cycles 680-681-682-683

Base test = = | ow=mees cccee cmmen mdeae deeee mmewe ceces meeas ammee ceeee

Closure test 1,490 1,719 1,318 1,490 4,010 3,781 2,865 1,891 34l 5,213

Withdrawal test 3,437 3,380 3,094 3,208 4,984 3,151 3,808 3,724 3,323 2,750
Cycles 695-696

Base test 5,786 7,276 6,359 6,015 4,640 L,411 3,k95 6,073 5,672 k4,812

Closure test 1,719 1,776 1,375 1,661 k4,526 3,667 3,323 2,005 9tk 5,271

Withdrawal test 3,495 3,609 3,036 3,667 4,870 3,323 4,068 4,016 3,609 3,09k
Cycles 710-T711

Base test 5,844 7,333 6,359 5,786 4,755 L,b11 3,323 6,760 5,099 L,469

Closure test = ----= ==w=- - m==r  emmes mmcam memee mmses seses csmees meeee

Withdrawal test =---== ==coc -=--e —cecee coeme comoe cmesm msmee assse mewee
Cycles T22-T723

Base test 5,385 7,161 6,760 5,729 4,698 L,239 2,979 5,84k 4,755 3,208

Closure test 1,948 1,833 1,60k 1,719 3,495 3,268 2,521 2,406 1,203 3,036

Withdrawal test 3,437 3,323 3,208 3,437 4,125 2,922 3,495 3,838 3,437 1,833
Cycles TW9-750

Base test 3,896 6,74 3,437 4,182 3,151 2,865 917 5,213 2,177 1,776

Closure test 1,375 1,891 1,547 1,661 2,922 2,234 974 2,177 458 2,120

Withdrawal test 3,552 3,609 3,437 3,72% 3,437 2,234 1,833 3,781 3,667 516
Cycles T76-TTT

Base test 859 5,0k2 97k 1,661 2,750 2,349 630 4,354 115 2,635

Closure test 859 1,948 2,005 1,719 2,750 2,177 687 1,948 115 2,865

Withdrawal test 2,463 3,667 3,495 3,266 2,865 2,578 802 3,495 2,693 1,833
Cycles 803-804

Base test 516 3,323 2,578 1,375 1,719 1,776 5T 2,922 172 oTh

Closure test 516 1,719 1,k90 1,203 1,948 1,719 172 1,547 115 1,203

Withdrawal test 2,177 3,266 3,208 2,750 2,463 1,400 172 2,807 2,922 516
Cycles 830-831

Base test 917 3,036  T45 1,318 1,203 1,318 115 2,234 1,604 229

Closure test
Withdrawal test

L

- -




Table 8

Hydrographs

Hurricane Rainfall of September 1947

Discharge in cfs

Atchafalaya River Weeks Bayou, Bayou Vermilion
Wax Morgan Bayou Cypremort Bayou, Petite River
Day Lake City Teche and Bayou Carlin Ansge Basin
20 13,700 54,600 529 859 0 114
21 13,000 51,800 512 690 0 130
22 12,900 51,400 1,040 2,030 0 278
23 12,200 48,900 L28 iy 0 17
2k 11,800 47,400 343 261 0 130
25 11,500 45,900 307 168 0 151
26 11,200 4L 800 288 122 0 147
Avg 12,328.6 L9,257.1 Lo2.k 657.9 0 156.7




),

\ T E N N
LV W N7
7 MEMPHIS TENN. |
& o R T oy
= ‘ )
. ».fw
LAKE 5 OUACHITA R ]gglag ,:«fa
{ ¢
‘ 2 9 f
Hot Springs ‘,? J.
I '
DA - o)
oy~ /
Pine Bluff? =&y, >
24 "t‘-.,._ (}‘“’ P -N-
5
&
e rpires Y, >
b=

% 9 @

2 )
Texarkana ¢§

L oo
P LA R M |
B 2 {
laaao Q_
 LAKE Y N o2
0 ’ A Monroeg . &
SHREVEPORT ¢ 7 ] Meridian
! Picksburg DIACKSON 4
‘U F
H \‘
G R
=)
) \ j
AN g
b L ouy s 1 A N A G z
) 9 Laurel
\ X L
w K¢ \“\ AY PNatchez ™
{ 3 ' ] Z
u‘\i,. Alexandrid ,“ A NN - °McComb Hattiesburg
F < v E >
j ss.
g; )Y A— M||_A7 .........
i
J,i Bogalusa,
& of
g Krotz Springs ¢ & .
g» ; pring Hammond (?‘_‘» Biloxi
9 i
\ Lake
), ACharles

CALCASIEY
LAKE

VICINITY MAP

SCALE
100 10 20 30 40 S50MI

PLATE i



2 3lvd

B ol 3 . ) 3 F) H
ﬁ b H ( AYOU PETITE ANSE N v £ &
2 ® ° =
8y 5 ]
e WAL Rw 4 WEEKS BAYOU »
VERMILION § e 3
LOCK WEEKS BAY .
h . Q) s
25045 SN . lo ) o ~N= 120048/
s;;stﬂv‘s ?
BAYOU LOCK VERMILION BAY THE JAWS
CYPREMORT PT, WEST COTE
/“ BLANCHE BAY \
\ o MARONE PT ¢ ’
\ e*ngq o
- ¥ EAST COTE N
« BLANCHE BAY
&0 MARSH  ISLAND
20307 + \\ + -~ PT CHEVREUIL 20730¢
A4 ®
\ s %
\ i)
\\ G U L F oF ME X [ CO /
\\ POINT AU FER <
—~~ ISLAND
29° 15 + \ - M _+_ + + ¥ 208°i5/
~Y OD I3
\L\\ LOCATION MAPAND
T— ~  MODEL LAYOUT
2 SCALES
~ ~— / prROTOTYPE 29993 o 20000 40000 60,000 FT
2 8 g \:V MODEL 10 o 10 20 30FT
§ ¥ : g 5 1




INTRACOASTAL WATERWAY

Ocss ELre)

romeM

L33 08T po/NT 25 @ uaRONE POINT

o o a9
(e}

280
[+

SOUTHWEST fass

MARSH

ISLAND

EUGENE 5L AND

\ GULF oF MEXICO

LEGEND /

® TIDAL GAGE \_ _/

® VERIFICATION VELOCITY AND SALINITY STATION
O LONG--TERM SALINITY STATION

LOCATION OF
GAGES AND STATIONS

SCALE
PROTOTYPE 20,000 o 20,000 40,000 60|000 FT
MODEL [E——) 0 29 27T

£ d1lvd




EUGENE ISLLAND
24 24
22 2.2
20 20
1.8 18
18 18
14 14
L2 12
/—‘ ’—’ -
Mo o o -~ 1.0
08" R /,/ 08
N
0.6 NS - 06
04 N > — S 04
Pebn L o b =12
02 - 02
00 00
0 ] 2 3 4 5 6 7 8 9 10 1] 12
z SALT POINT z
4 24 24
3 s
o 22 220
E 4
S 20 205
2 a
w 8 1.8y
4 V4
o 18 164
2 >
14 14w
1
B2 e 12 &
w =~ S ]
10 1 < \ 1O
z L N z
8 08>
g 4 >~ - \ b z
E 08 = N —— - 06 2
s Bt N ) = %
& o4 04
-~ ]
¥ o2 02w
00 0.0
o I 2 3 4 5 6 7 8 9 10 1 iz o
10 10
8 8
6 6
4 4
2 2
o] o}
-2 -2
0 1 2 3 4 5 6 7 8 9 10 " 12 0
TIME IN HOURS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN
LEGEND
PROTOTYPE ---==~
MODEL

PLATE 4




VELOCITY IN FEET PER SECOND - PROTOTYPE

2.0

EBB

3.0

4.0

5.0

SURFACE

5.0

4.0

300

207
A ('

1.0

b

™ c—

S

N\

e S P

BOTTOM

\\
VELOCITY IN FEET PER SECOND -~ PROTOTYPE

=

=g

LT S E =

|

P e S N——

1

| 2

3 4 5 6 7

TIME IN HOURS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN

LEGEND

PROTOTYPE ~-===-

MODEL

8

9 10 i 12 0

VERIFICATION
CURRENT VELOCITY
SOUTHWEST PASS

PLATE 5



CYPREMORT POINT

5.0 50
40 40
[a] 300
2 30 T 0 g
220 207
]
1of— — — - —— 1.0
00— Sy 0.0
Y e i - i S . e i 1.0
L ~ J o 1 ’
20 + 2.0
] @
- E—— - — 2
Wao 30w
R SN I P A
40 - 40
,_.»;‘,
50 w 5.0
o | 2 EY p) 5 6 7 8 s ) I iz o
w MARONE POINT
o 50 - 5.0
[ i S R S SR R o 77—} e %
e aol— 40
9 B N A O A O U I N
@ Q30 300
Q [ o]
T —1- 3
a 20— 20 2
g SRS AN [ S—— N P — RN . e
9 O T ok T -0
a e ~d 00
x 00 = ——== .
bud T N TSRS == =
@ 1.0 . .0
o
w20 20
(' g i o . A.‘ _ . 8
z waol ! 304
> T T [ B I - I
G % | i 40
9 5o ' | i 50
g o 2 3 P 5 6 7 3 9 10 i 2 o
5.0 50
T ]
40 [L 40
o ] [a]
8 30} - - —— ! : 30 g
20 20¢
+ S GEENE — -
!
1.0 1.0
] !
00 00
1.0 1.0
o 20 ‘ 20
8 S - 8
30 30
40 B N S _ _ [ l]! 40
50 ) T” N I N ] - ! l 5.0
| 2 3 4 5 6 7 8 1) 0 T 2 o

TIME IN HOURS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN

LEGEND

:Zo;::we ------ VERIFICATION
CURRENT VELOCITY

CYPREMORT AND
MARONE POINTS

VELOCITY IN FEET PER SECOND — PROTOTYPE

PLATE 6



TOTAL SALT IN PARTS PER MILLION

SURFACE

15,000
L1
10,000 —]
P e
e e ~de T
-] T e T | ) A g
5,000
0
() 1 2 EY 4 5 6 7 8 9 10 1 12 0
MIDDEPTH
15,000
10,000 e
4+ S
A U N I SO oottt Wy S Siatulh e WIS SN SN P ML
5,000
0
(o] | 2 3 4 5 6 7 8 9 10 1" 12 0
BOTTOM
15,000
10,000 e il e =
' ’,"‘/ \‘~\\ \
,/’;/ e S N
I Y S e B -
5,000
0
) ) 2 3 4 5 6 7 8 9 10 " iz o

TIME IN HOURS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN

LEGEND

PROTOTYPE -—~~-
MODEL ~ ——

SHORT - PERIOD
SALINITY VERIFICATION
SOUTHWEST PASS

PLATE 7




SURFACE
15,000
10,000
5,000 |—=t= s e i B By ——d—— PP R PR F g g A
S — [
0
o | 2 3 4 5 6 7 8 9 10 i 12 0
BOTTOM
15,000
-4
=4
g}
=
=
o
w
a 10,000
(2]
’_.
@«
<
o
z
Y 5,000fmeg=oo ot E T T T T IO oo SSH NS S S _ — - =
z I — N S ]
-
<L
[
o
Pl
[+]
o] i 2 3 4 5 6 7 8 9 10 1] 12 0
15,000
10000
5,000
0
0 1 2 3 4 5 6 7 8 ) i0 " 12 0
TIME IN HOU RS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN
LEGEND
PROTOTYPE -~~~
MODEL SHORT - PERIOD
SALINITY VERIFICATION
MARONE POINT

PLATE 8



TOTAL SALT IN PARTS PER MILLION

SURFACE

15,000

10,000

5000

BOTTOM

15000

10,000

5,000

P e e — RN AR BN
= e o e —— H e g —

15,000

10,000

5000

2 3 4 5 6 7 8 S 10 it 2 0
TIME INHOURS AFTER MOON'S TRANSIT OF EUGENE ISLAND MERIDIAN

L EGEND

PROTOTYPE

MODEL

SHORT - PERIOD
SALINITY VERIFICATION
CYPREMORT POINT

PLATE




Ol 3L1vd

IN TRACOASTAL WATERWAY

\ GULF oF MEXICO

\
x

PROTOTYPE
SALINITY SURVEY

23 MARCH 1955

NOTE . ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 20,000 g 20,200 40,000 BO.OOFOTF T
MODEL : 2 =




H 31vd

INTRACOASTAL WATERWAY

20 7 X
. . o,
s ;
N
9 0 A" : .
YA Wﬂ(“n\\v\ .

MARSH [ISLAND

GULF oF MEXICO

\

\_ _/

MODEL
SALINITY SURVEY
23 MARCH 1955

NOTE: ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 0 20,000 40,000 80,000 FT

MODEL 20




2l 31vV1d

\ GULF OF

\
x

IN TRACOASTAL WATERWAY

MEXICO

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

SCALE
0,000 0 20,000 40,000 60,000FT
PROTOTYPE aararww
1o ] 10 20 30FT

MODEL

PROTOTYPE
SALINITY SURVEY
30 MARCH 1955




€l 3Llvd

INTRACOASTAL WATERWAY

\ GULF OF MEXICO

\
.

MODEL
SALINITY SURVEY

30 MARCH 1955

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

SCALE
! [ 0,000 ! ,000 FT
PROTOTYPE 2098 2 40,000 60,000
MODEL 10 20 20FT




i 31vd

\
-

INTRACOASTAL WATERWAY

\ GULF oF

MEXICO

-/

NOTE | ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
5 APRIL 1955

SCALE

PROTOTYPE

MODEL o] 10 20

20,000 <] 20,000 40,000 60,000 FT
o = = = e eeeeeme—
30FT




SI 3L1vd

~—

_

INTRACOASTAL WATERWAY

/ J ]

9 T “« .
& .

\0 0.57 . .

/ A ﬂMx\,\ .

OF

-/

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

MODEL
SALINITY SURVEY
5 APRIL 1955

SCALE
PROTOTYPE 209% 0 20,000 ao,zoo eo.oo: FT
MODEL 10 2 30FT




91 31vd

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

PROTOTYPE
SALINITY SURVEY

21 APRIL 1955

NOTE ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 20%% [ 20,000 40,000 60,000FT
[ 10 20 30FT

MODEL




LI 31vd

INTRACOASTAL WATERWAY

GULF OF MEXICO

_ _/
MODEL
SALINITY SURVEY

21 APRIL 1955

SCALE
20,000 [ 20,000

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE ;om:-:-:———-i:.—_:zz-——-'“m 00T

MODEL S 2 23

%OFY




gl 31VvTld

INTRACOASTAL WATERWAY

\ GULF OF MEXICO

\
= —/

PROTOTYPE
SALINITY SURVEY

27 APRIL 1955
SCALE

NOTE ' ISOCHLORS IN PARTS PER THOUSAND.

! ] 20,000 0,000 60,000 FT
PROTOTYPE m%_:aZHOFT
MODEL -




61 31VTd

GULF oF MEXICO

_ _/

\

MODEL

SALINITY SURVEY
NOTE ISOCHLORS IN PARTS PER THOUSAND. 27 APRIL 1955
SCALE
PROTOTYPE ~*emrwwma 2000 40000
MODEL g 0 20




02 3J1lvTd

INTRACOASTAL WATERWAY

" /
% /0_‘)
; MARSH ISLAND

\ GULF OF MEXICO

A

PROTOTYPE

SALINITY SURVEY
NOTE: ISOCHLORS IN PARTS PER THOUSAND. 4 MAY 1955
SCALE

0,000 20,000 000 ,000 £ T
PROTOTYPE ™ S 404 ”3?;

MODEL S 9 10 20




e 31vTd

INTRACOASTAL WATERWAY

GULF OF MEXICO

\

_ _/

MODEL
SALINITY SURVEY
. 4 MAY 1955
NOTE: ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 4] 20,000 40,000 80,000 FT
MODEL [+] 10 20 iOFT




e dlvd

INTRACOASTAL WATERWAY

O e

L/ o :
D: MARSH ISLLAND f}
4

\\ GULF oF MEXICO

\
= _/

PROTOTYPE
SALINITY SURVEY

10 MAY 1955
SCALE

NOTE ! ISOCHLORS iN PARTS PER THOUSAND.

PROTOTYPE

MODEL [P A—) 20

20,000 o 0,000 40,000 80,000 FT
R R




€2 3lvld

\
\

_

INTRACOASTAL WATERWAY

MEXICO

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

SALINITY SURVEY
10 MAY 1855
SCALE
PROTOTYPE 20,000 C 20,000 40,000 60,000 FT
MODEL = 20FT

MODEL




e 3lvid

INTRACOASTAL WATERWAY

GULF OF MEXICO

\
.

PROTOTYPE

SALINITY SURVEY
) 18 MAY 1955
NOTE: ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 4] 20,000 40,000 80,000 FT
MODEL 10 20 aOFT




g2 3ILvd

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

\
-

MODEL
SALINITY SURVEY
N 18 MAY 1955
NOTE: ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 0 20,000 40,000 60,000 FT
MODEL S 0 20 0FT




92 3J1V7ld

\ GULF OF MEXICO

\
\_

INTRACOASTAL WATERWAY

-/

NOTE ! I(SOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
25 MAY 1955

SCALE

PROTOTYPE - 'wacmms
MODEL ' 2




le 31Vd

INTRACOASTAL WATERWAY

\ GULF OF MEXICO

\
A

MODEL
SALINITY SURVEY
25 MAY 1955

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

SCALE
20,0 0,000 40,000 80,000FT
PROTOTYPE 3 g 2 i 9 =
MODEL 2




g2 3lvd

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

\
.

PROTOTYPE
SALINITY SURVEY
NOTE: ISOCHLORS IN PARTS PER THOUSAND. 31 MAY 1935
SCALE
PROTOTYPE Oan S 20,000 40000 OO0 FT
0 10 20

MODEL

30FT
-




62 3lvid

INTRACOASTAL WATERWAY

GULF OF MEXICO

_

MODEL
SALINITY SURVEY
NOTE ISOCHLORS IN PARTS PER THOUSAND. 31 MAY 1955
SCALE
PROTOTYPE i rwran O i T
MODEL S e e T




og FLVld

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

\
_

PROTOTYPE
SALINITY SURVEY

9 JUNE 1955

SCALE
20,000 0 20,000 40,000
10 20

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE - >
MODEL —

60,000 FT
30FT




I€ 31vld

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

\

_ _/

MODEL
SALINITY SURVEY
. 9 JUNE 1955
NOTE: ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 0 20,000 40,000 80,000 FT
MODEL ) 1Q 20 %OFT




ce Flvd

INTRACOASTAL WATERWAY

GULF OF MEXICO

\
-

PROTOTYPE
SALINITY SURVEY

20 JUNE 1955
SCALE

NOTE ! ISOCHLORS IN-PARTS PER THOUSAND.

X 000 000 FT
PROTOTYPE 20,000 (] 20. 404 80,000
10 20 30FT

MODEL




€€ 3J1vVd

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

MODEL
SALINITY SURVEY
20 JUNE 1955

NOTE : ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 20,000 0 20,000 40,000 80,000FT
[ = & = o & e
MODEL 'S > 2 S H—




be 3Alvd

\

\
=

NOTE: ISOCHLORS iIN PARTS PER THOUSAND.

INTRACOASTAL WATERWAY

-/

PROTOTYPE
SALINITY SURVEY

28 JUNE 1955
SCALE

20,000 o 20,000 40,000 80,000 FT

PROTOTYPE * mocacars

MODEL [+] 10 20

30FT
=]




ge 3ALvd

INTRACOASTAL WATERWAY

GULF OoF MEXICO

\
_ —/

MODEL
SALINITY SURVEY
NOTE ISOCHLORS IN PARTS PER THOUSAND. 28 JUNE 1955
SCALE
PROTOTYPE 20,000 Q 20,000 40,000 60,000 FT
MODEL SOFT




9€ 3JLVd

INTRACOASTAL WATERWAY

\ GULF OF MEXICO

PROTOTYPE
SALINITY SURVEY
8 JULY 1955
NOTE . ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE 20,000 [} 20,000 40,000 60,000FT
0 3I0FT

MODEL ¥ o i) 20




LE FL1Vd

INTRACOASTAL WATERWAY

GULF OF MEXICO

\
_

MODEL
SALINITY SURVEY
. ) 8 JULY 1955
NOTE : ISOCHLORS IN PARTS PER THOUSAND.
SCALE
PROTOTYPE e emmmai® 90000 SOD00FT
MODEL 2 2 2 2

30 FT
]




g8e 31lVTld

GULF OF MEXICO

\
A

INTRACOASTAL WATERWAY

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
16 AUGUST 1955

SCALE
0,000 0 0,000 A ' FT
PROTOTYPE 3 m-:——z-_——;_ﬁu‘m

MODEL




6€ 3J.1lvd

INTRACOASTAL WATERWAY

W o
L\hﬁiii;r}

\ GULF oF MEXICO /

\
_ _//

MODEL
SALINITY SURVEY
16 AUGUST 1955

NOTE' ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 20,000 (0) 20,:00 40,000 Bo‘otoTFT
MODEL . 2 =y




o 31vTd

\ GULF oF

\
_

INTRACOASTAL WATERWAY

MEXICO

-/

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
29 AUGUST 1955

SCALE
PROTOTYPE 209 o 20,000 40,000 60.000FT
MODEL [} 0 20 30FT




Iy 3Lvd

//N TRACOASTAL WATERWAY
o
=

—
P .
Va-

\ GULF oF MEXICO

\
-

MODEL
SALINITY SURVEY

29 AUGUST 1955

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.
SCALE

PROTOTYPE 20,000 0 20,000 40,000  60,000FT
MODEL 2 2 - 0T




2% 3lvd

\
_

INTRACOASTAL WATERWAY

\\ GULF oF

MEXICO

-/

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY

9 SEPTEMBER 1955
SCALE

20,000 o 20,000 40,000 60,000 FT

PROTOTYPE e o s
MODEL 0 10 20

30FT




€ 31lvd

\
-

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

INTRACOASTAL WATERWAY

/

-/

MODEL
SALINITY SURVEY
9 SEPTEMBER 1955

SCALE
PROTOTYPE 20.0_00- — _0 20,000 40,000 00.00: FT
MODEL 'S 2 PFT




Py 3lvd

INTRACOASTAL WATERWAY

GULF OF MEXICO

\
.

PROTOTYPE
SALINITY SURVEY
19 SEPTEMBER 1955

NOTE ! iISOCHLORS IN PARTS PER THOUSAND.

SCALE
PrROTOTYPE 2°%% [+ 20,000 40,000 60,000 FT

MODEL

30FT
]




st 3lvTld

\ GULF OF

\
_

INTRACOASTAL WATERWAY

MEXICO

-/

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

SALINITY SURVEY

PROTOTYPE
MODEL

/

MODEL

19 SEPTEMBER 1955

20,000

o

SCALE

20,000 40,000 60,000 FT
30FT

20




9% 31lvTd

\ GULF oF

\
_

INTRACOASTAL WATERWAY

o\

MEXICO

-/

NOTE ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
30 SEPTEMBER 1955

SCALE
0,0 [ 0,000 000 80,000 F T
PROTOTYPE @ 31-:-:—2:40'_
<] 10 20 30FT

MODEL




Ly 3LVd

INTRACOASTAL WATERWAY

y ISy
\ N
Y, \
.’? S
. : 9
S
. /;)b (\/

\\ GULF oF MEXICO //

\ /
_ _/
MODEL
SALINITY SURVEY
30 SEPTEMBER 1955

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 20,000 0 20,000 40,000 OO‘OOFOTFT
MODEL 22 =




8V 31lvd

INTRACOASTAL WATERWAY

20
sl

69~ MARSH ISLAND
70

\ GULF OF MEXICO

_ | _/
PROTOTYPE
SALINITY SURVEY
I3 OCTOBER 1955

NOTE ISOCHLORS IN PARTS PER THOUSAND.

SCALE
Q, 0
PROTOTYPE 20,000 20,000 40,000 80,000 FT
MODEL 2 -0 FT




6 3A1lvld

L3 .'tf""”NL‘j 4
N W

60 MARSH ISLAND
%0S

\ GULF OF

\
.

INTRACOASTAL WATERWAY

MEXICO

/

—/

NOTE | ISOCHLORS IN PARTS PER THOUSAND.

MODEL
SALINITY SURVEY

I3 OCTOBER 1955

SCALE
PROTOTYPE zo,c;oo [ 20000 40000 60,000FT

MODEL 9 o2 DT




09 31vld

\ GULF OF

_

INTRACOASTAL WATERWAY

—/

NOTE . ISOCHLORS IN PARTS PER THOUSAND.

PROTOTYPE
SALINITY SURVEY
28 OCTOBER 1955

SCALE
PROTOTYPE 2 e aarww sl 80000 Q000 FT

MODEL 2 2 2

30FT
_J




I 3L1lvTd

\ GULF OF

\
.

INTRACOASTAL WATERWAY

MEXICO /

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

MODEL
SALINITY SURVEY

28 OCTOBER 1955

SCALE
X X 000
PROTOTYPE 2°lz-c-:-:-=-:—..—-z_——-—-—-°° 3 2°‘:°° ‘°‘z°° °°‘3° o T
MODEL. - - 4




2s 3 Llvd

INTRACOASTAL WATERWAY

\ GULF oF MEXICO

PROTOTYPE
SALINITY SURVEY

15 NOVEMBER 1955

SCALE

20,000 o 20,000 40,000
PROTOTYPE o

MODEL jU——

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

60,000 FT

30
]




€ dlv'ld

INTRACOASTAL WATERWAY

GULF oF MEXICO /

\_ _/
MODEL
SALINITY SURVEY
15 NOVEMBER 1955

NOTE . ISOCHLORS IN PARTS PER THOUSAND.

SCALE
PROTOTYPE 209%% ° 20,000 40,000 60.000FT
MODEL 10 o 10 20 30FT




s 31vld

\ GULF OF

A

INTRACOASTAL WATERWAY

MEXICO

NOTE: ISOCHLORS IN PARTS PER THOUSAND.
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SALINITY SURVEY

7 DECEMBER 1955

SCALE

20,000 - 40,000
20
-

PROTOTYPE e
0 10

MODEL -

60,000 FT
30
—]
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INTRACOASTAL WATERWAY
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\_ _/
MODEL
SALINITY SURVEY
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NOTE: ISOCHLORS IN PARTS PER THOUSAND.

20,000 3] 20,000 40,000 80,000 FT
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[

MODEL o 10 20

30FT
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\
.

INTRACOASTAL WATERWAY

\ GULF OF

-/

NOTE: ISOCHLORS N PARTS PER THOUSAND.

BASE TEST
ROUTED 1954 DISCHARGE
LOW SALINITY SURVEY-FIRST YEAR

SCALE
' 0. : ,000 F
PROTOTYPE 20 %"“. — 20000 20,000 5oooFoT T
MODEL [ —] 10 20 30
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\ " GULF oF

\

INTRACOASTAL WATERWAY

MEXICO

-/

A

NOTE ISOCHLORS iIN PARTS PER THOUSAND.

BASE TEST
ROUTED 1954 DISCHARGE

HIGH SALINITY SURVEY-FIRST YEAR

SCALE

PROTOTYPE <7
10 0 10 20

20,000 L] 20,000 40,000 80,000 FT

30FT

MODEL -
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INTRACOASTAL WATERWAY

MARSH ISLAND

\ GULF oF MEXICO

\
-

BASE TEST
ROUTED 1954 DISCHARGE
NOTE: ISOCHLORS IN PARTS PER THOUSAND. LOW SALINITY S URVS%I:ESECOND YEAR
PROTOTYPE 20,000 [ 20,000 40,000 80,000 FT
MODEL S 2 T
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—INTRACOASTAL WATERWAY

MARSH ISLAND

\\ GULF oF MEXICO

\
.

BASE TEST
ROUTED 1954 DISCHARGE
NOTE | ISOCHLORS IN PARTS PER THOUSAND HIGH SALINITY SURVEY-SECOND YEAR
SCALE
PROTOTYPE 20,% S— ] 20,000 40,000 60,000 FT

MODEL l(;—_- --_0 10 20 30FT
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_—INTRACOASTAL WATERWAY

\ GULF oF MEXICO

_ _/
CLOSURE TEST

PUBLISHED 1954 DISCHARGE

LOW SALINITY SURVEY

SCALE

20,000 o] 20,000 40,000 60,000 FF
PROTOTYPE ° maracacw

MODEL L —— S

NOTE iISOCHLORS IN PARTS PER THOUSAND.
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INTRACOASTAL WATERWAY

MARSH ISLAND

\ © GULF OF MEXICO

\
_

CLOSURE TEST
PUBLISHED 1954 DISCHARGE
HIGH SALINITY SURVEY

‘ NOTE! ISOCHLORS IN PARTS PER TrHOUSAND

SCALE
PROTOTYPE % wwrm 20,000 40,000 60,000 FT
MODEL w0 o 20 30FT
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MARSH

ISLAND

\ GULF oF

\
.

INTRACOASTAL WATERWAY

NOTE . ISOCHLORS IN PARTS PER THOUSAND.

CLOSURE TEST
ROUTED 1954 DISCHARGE
LOW SALINITY SURVEY-FIRST YEAR

SCALE
prROTOTYPE 2°5% [ 20,000 40,000  6Q,000FT
MODEL [ 10 20 20FT
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INTRACOASTAL WATERWAY

\ " GULF oF MEXICO

\
-

CLOSURE TEST
ROUTED 1954 DISCHARGE
HIGH SALINITY SURVEY-FIRST YEAR
SCALE

PROTOTYPE *wacscscwa 00 00 i
10 30
_—J

MODEL o ¢} 20

NOTE: ISOCHLORS IN PARTS PER THOUSAND.
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\ GULF oF

\
.

INTRACOASTAL WATERWAY

-/

NOTE: ISOCHLORS IN PARTS PER THOUSAND.

CLOSURE TEST
ROUTED 1954 DISCHARGE
LOW SALINITY SURVEY-SECOND YEAR

SCALE
PROTOTYPE 20,000 0 20,000 40,000 60,000 FT
MODEL 2 2 20 20FT
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_—fINTRACOASTAL WATERWAY

\ CGULF oF MEXICO

\
.

CLOSURE TEST
ROUTED 1954 DISCHARGE

HIGH SALINITY SURVEY-SECOND YEAR

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.
SCALE

20,000 o 20,000 40,000 80,000 FT
PROTOTYPE R — T waa—
o 10 20 30FT

MODEL [—




ELEVATION IN FEET—PULASKI DATUM
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BAY SIDE OF CLOSURE
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VELOCITY IN FEET PER SECOND — PROTOTYPE
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STATION 30
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INTRACOASTAL WATERWAY

] ‘ H/
VIR
Ly
y M

QAF{:‘,\%'\

\ GULF OF MEXICO

\
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BASE TEST
ROUTED 1955 DISHARGE

LOW SALINITY SURVEY

SCALE

20,000 o 20,000 40,000 80,000 FT
PROTOTYPE
10 20 20FT

MODEL

NOTE ! ISOCHLORS IN PARTS PER THOUSAND.
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NOTE ISOCHLORS IN PARTS PER THOUSAND

BASE TEST
ROUTED 1955 DISCHARGE
HIGH SALINITY SURVEY
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NOTE ' ISOCHLORS IN PARTS PER THOUSAND

CLOSURE TEST
ROUTED 1955 DI SCHARGE
LOW SALINITY SURVEY
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CLOSURE TEST
ROUTED 1955 DISCHARGE
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INTRACOASTAL WATERWAY

\ GULF oF MEXICO
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WITHDRAWAL TEST
ROUTED (955 DISCHARGE
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NOTE ! ISOCHLORS IN PARTS PER THOUSAND. L w SAL|N Y SURVEY
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