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PREFACE 

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 Hydraulics Division of the 

Waterways 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 ~ffiS personnel and representatives of the Department 

of Public Works. Open house was held at the Waterways 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. HuB. 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 1rater 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 vith 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 ~Till 
obtain in the future, the effect on bay salinities of a reduction in 
fresh-water inflow as a result of the Old 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-vrater discharge, and fresh--vrater withdrawal. 

The model tests sho-vred that installation of the proposed closure of 
SouthiTest Pass under present conditions of Atchafalaya River discharge 
1rould 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 
ppm for a season of extremely low runoff. Corresponding maxima for present 
conditions with Southwest Pass open are in the order of 8000 p:pm and 8800 
ppm, 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 -vrest 
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 Old River Control Structure will lessen the effectiveness 
of the South1rest Pass closure in reducing salinities along the west side 
of Vermilion Bay. Maximum salinity for a season of extremely low runoff, 
with the control structure in operation, would be of the order of 4400 ppm 
as compared to 3600 ppm for present conditions of Atchafalaya River flo-vr. 
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 wi thdra-vring 
10,000 cfs from the north and west part of the bay demonstrated that the 
1Tithdrawals would not affect the date of the peak salinity, but would in­
crease the peak salinity by about 2000 ppm; 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 SOUTHVJEST 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 11hich 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 vaters that southvest 

Louisiana is experiencing deficiencies in its fresh-11ater supply. To add 

to this problem, the region's major streams empty into coastal basins or 

into the Gulf of Mexico, and 11hen their flows are lovr because of scanty 

local rainfall, salt vrater enters their channels, contaminating both sur­

face vater and aquifers. 

2. Rice irrigation accounts for nearly all the fresh surface-water 

usage in southvest Louisiana. The Louisiana Department of Public Horl;:s 

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 Horl<.:s 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 vJhi te, 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 >vith the part of this plan that proposes that Southwest Pass, ivhich 

connects Vermilion Bay and the Gulf (see plate 2), be closed as a means of 

retarding salt-water flow into the bay. 

4. A major portion of the Atchafalaya River flow consists of 11ater 
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diverted from the Mississippi River through Old River. Because the amount 

of water diverted from the Mississippi is reaching proportions detrimental 

to interests below Old River, the Corps of Engineers is planning to stabi­

lize the over-all amount of this diversion by means of a control structure 

on Old 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 ivhether the closure of Southivest Pass would reduce salinities in 

Vermilion Bay to concentrations permissible in irrigation; (b) if so, to 

determine the effects on the reduced salinities of vrithdrawing 10,000 cfs 

for irrigation and industrial use from the north and \·rest 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 vrell 

under vray, the question arose of ivhat effect a hurricane tide might have 

on the improved bay system. Accordingly, determination of this effect 1ras 

also included in the investigation. 

6. To obtain the desired information, the Department of Public VJorks 

requested the follmv-ing model tests: 

a. Hydraulic and salinity verification. 

b. 

c. 

d. 

e. 

f. 

Jjf· 

Long-term salinity verification to 1955 hydrograph. 

Long-term salinity verification to 1954 hydrograph. 

Base test of 1954 published hydrographs repeated for hro 
years. 

Tests of the effects of the Old River Control Structure on 
Vermilion Bay salinity with the 1954 hydrographs repeated 
for tivo years . 

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

Tests of the effects of closure of Southvrest Pass on Ver­
milion Bay salinity using 1954 hydro graphs >ri th Old River 
discharge routed through control structure, repeated for 
tvlO years. 



h. 

i. 

k. 

l. 

3 

Test of the hydraulic effects of closing Southwest Pass. 

Base test of 1955 hydrographs with Old 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 Old River flow routed through the control structure. 

Test of the effects on bay salinity of vli thdravling 10,000 cfs 
from the periphery of Vermilion Bay during a year of normal 
precipitation ( 1955) with South-vrest Pass closed and the Old 
River discharge routed through the control structure. 

Test of the effects on salinity in Vermilion Bay 1fith 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. 
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PART II: THE PROTOTYPE 

Location 

7. Vermilion Bay is located on the coast of Louisiana, about 30 

miles south of Lafayette and about 45 miles west of lviorgan City (plate l). 

The principal connection between Vermilion Bay and the Gulf of Mexico is 

Southw·est 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 involving salinity intrusion. 

Physical Characteristics 

8. The total area of the bay system is about 650 s~uare miles. 

Depths throughout the system are ~uite small, the maximum being of the 

order of 8 to 9 ft. In Southl<est Pass the maximum depth is 1<ell 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 l1exico 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 ~uite 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 ~uite low, 

being approximately 2-3 ft above mgl for great distances bacl~ 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 e~uator and diurnal when 
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the moon is in the tropics. The average semidiurnal range of tide in 

Atchafalaya Bay at Eugene 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 is 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 phenomena of a local nature. 

Upland Discharge 

10. Most of the upland discharge into the bay system is contributed 

by the main and Hax Lal\:e outlets of the Atchafalaya 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 follmdng heavy local rains, include the Vermilion River, Heeks 

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

Salinity 

11. The intrusion of salt vrater from the Gulf of Mexico into the 

bay system is of the frontal (or 'dell mixed) rather than the vredge 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 quite small. Because of 

the large area and shallmr 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 
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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, I·Thile 

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 lov Atchafalaya discharge. 

13. After a period of high fresh-1vater discharge that has essen­

tially freshened the entire bay system, the influx of salt water into the 

system appears to follow a fairly \¥ell-defined pattern. The initial in­

trusion occurs through Southwest Pass into Vermilion Bayj then the salt­

lrater front fans out through Vermilion Bay and into Hest Cote Blanche Bay. 

By the time the salt-1rater 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 

1vestern portion of Atchafalaya Bay. Salt lvater intruding from this source 

apparently meets that intruding from Southwest Pass in the vicinity of 

Harone 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 1vould 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 1resterly set­

ting, alongshore current, a salinity range 1ras 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 shoved 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 1vas 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 

ivas the only feasible explanation of some of the salinity phenomena ob­

served in Vermilion Bay (prototype). 

7 
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PART III: THE MODEL 

Description 

Area reproduced 

15. The Vermilion Bay model vas 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 Louisiana., 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 Hater>my from Morgan City to the Vermilion Lock. 

Features of model 

16. The model included provisions for reproducing prototype tides, 

tidal currents, salt-vater movement, alongshore currents, fresh-water dis­

charges, and fresh-water 1fi thdrmvals in the modeled area. Fresh-1-rater dis­

charges were measured by Van Leer 11eirs, and fresh-water ifi thdrawals were 

measured by means of adjustable V-notch gates. Salt \Tater 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 -vms added as needed in the 

form of metal strips. 

Scale ratios 

17. The model 1ras 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, l:4oo,ooo,ooo; velocity, 1:10; discharge, 

1:2,000,000; and time, 1:200. The salinity scale ratio was l:l. 

Appurtenances 

Tidal equipment 

18. Tides vere simulated by means of a system composed primarily of 

a header behreen the model head bay and an underground sump, a discharge 

line supplying this header, and an automatic, electromechanical valve 
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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 flolf 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 1ri th a recording de­

vice that permitted a visual check of the accuracy of the tide reproduction 

at all times. 

Gages 

19. vlater-surface elevations lfere 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 corres~onded 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 vrhite 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 lfould 

correspond to the depths at which prototype readings were made, the veloc­

ity meter \fas used at middepth and these readings were compared lfi th 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 

means of a pole float. 

Alongshore current 

22. In order to reproduce in the model the alongshore current and 

its freshening effect upon the waters adjacent to Southwest Pass, a pipe 

lfas 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 wi thdrmval of -vmter over the weir drev 

the fresh water from Atchafalaya Bay west1mrd, and the Hi thdrawn 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 '\vere 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 1ras formulated 

by the Vlaterways Experiment Station and carried out by the Louisiana De­

partment of Public Vlorks. 

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 a complete tidal cycle at the major control sections 

in the bay system (South1rest Pass, Marone Point, and Cypremort Point) vrere 

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 m~asurements 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 1rere 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 ivi th and at 

the same locations, depths, and time intervals used for current-velocity 

measurements. It \vas lmmm in advance that the model ivould not reproduce 

such prototype salinities in a quantitative manner if the fresh-water dis­

charges at the time of the observations ivere reproduced on a sustained 

basis, because prototype data then available 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 period prior to the time of the measurements. However, 

salinity data of this nature 'lvere considered essential to demonstrate that 

the fluctuations (rather than the concentrations) of salinity 'lvi th 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 rather slow. 

This indicated a need for a large number of salinity-sampling stations with 

a fairly long period between sampling at a given station, rather than a 

limited number of stations sampled at close intervals. Accordingly, a net­

'lvork of 73 salinity-sampling stations (see plate 3) 11as laid out over the 

entire bay system, and sampling operations were carried out at all stations 

at intervals of from one to t'lvo weeks throughout calendar years 1954 and 

1955. (The salinity stations were numbered from l 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 Hax Lake Outlet vere 

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 Hax Lake Outlet, was 41,500 cfs, 

a fairly low flow that resulted in a well-mixed salinity condition in the 

bays and no salt-vater >vedge in Southlvest Pass. 

Hydraulic Adjustment 

29. Adjustment of the automatic tide control vas 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 vere 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. Flo>v in Southwest Pass, however, was responsive to changes 

in roughness. 

31. Examination of the field data revealed that prototype uind 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 4. 
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 vas 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 (HVl) 1-Tith fresh water. 

The tide machine was started and the river and bayou vreirs -vrere adjusted, 

after 11hich the barrier separating the t1w bodies of vrater vras removed. 

34. Prototype salinity conditions represent an integration of the 

forces involved in tidal and fresh-water flows. In the model, 1rhere the 

fresh- and salt-water bodies vrere separated at the beginning of a test, 

operation for a considerable period of time vras 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 model 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 1vater. It vras 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 vrater. The fans did 

prove to be effective, and after many trials, it was found that the best 

arrangement was a battery of five 14-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 prototyp~ salinity by reproducing observed discharges. Plates 

7, 8, and 9 show the results after approximately 170 tidal cycles. It can 



14 

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 

lmm-lledge 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 vater 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 vrhich lay outside the forces being reproduced. 

Long-term Salinity Verification 

39. The real test of the model 1 s adequacy was the ensuing stage of 

long-term salinity verification in which it -vras attempted to determine 

iihether 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 -vras 1955 because continuous sampling had been done over 

the entire area for this period. The discharges reproduced 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 Vlax Lake Outlet from the 

Atchafalaya River (see plate 2), the total Atchafalaya River discharge uas 

distributed so that 20% passed through vlax Lake Outlet and 80% through the 

Lower Atchafalaya River. Hydrographs were not available for Vermilion 

River, vTeeks and Petite Anse Bayous, and Charenton Canal; so iveekly hydro­

graphs were computed by the USGS. These hydrographs are shown _in table 1. 

40. For this first long-term salinity verification, model operation 

was begun 1vi th the salt \vater in the Gulf of Mexico and the fresh '\Vater 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 ivas 

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 -vras about complete. 

41. Surface salinities Here 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, -vrhile the model tides >vere all of 

the semidiurnal equatorial variety, it was necessary to devise a system to 

adapt the prototype sampling time to the model. This -vras done by deter­

mining the percentage of the time bet-vreen high vrater and the preceding or 

succeeding low water at vrhich the prototype sample had been taken. The 

model sample 1vas then obtained at the same percentage of time before or 

after HW. Comparative model and prototype salinity surveys (year 1955) are 

shovrn in plates 10-55 and in table 2. The 1955 salinity verification is 

shovrn in plate 56 and in table 2. 

42. 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 

A tchafalaya River. An alternate period -vras the year 1954, during vrhich the 

Mississippi and Atchafalaya River stages were at an all-time low, although 

a felv 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 >vere 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 lveekly hydrographs are shown 

in table 3. 

44. When reproduction of the 1954 annual salinity data -vras attempted, 

it was found that the summer increase in salinity began earlier in the 



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 

lmown 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 jump 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, Existing 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. In this test, samples were 

obtained every second vreek, 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, 40, 46, 
and 52. Salinities for this test are shown in plate 58 and in table 5. 

Base Test Including Effect of Old River Control Structure 

46. Since it was considered possible that the stabilization of 

Atchafalaya River discharge resulting from operation of the Old 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. In 

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 

1rere 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 1ras 

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. Lo1r and high salinity surveys for the two years are shown in 

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

Salinity 
Station 

(Plate 3) 

3 
5 

13 
27 
29 
34 
40 
46 

Effect of Old River Control Structure on Peak Salinities 
for 1954, Southi-rest Pass Open 

Without Old River Hith Old River 
Control Structure Control Structure 

Peak Peal~ 

Date of Salinities Date of Salinities 
Peak Salinity ppm Peal<: Salinity ppm 

Oct 19 10,400 Oct 10 12,100 
Oct 25 10,800 Nov 27 11,300 
Oct 24 8,800 Oct 24 9,800 
Oct 4 8,200 Sept 30 10,100 
Oct 4 7,400 Oct 4 10,900 
Oct 4 4,800 Sept 26 7,6oo 
Oct 26 9,100 Oct 16 10,100 
Oct 18 8,800 Oct 16 10,400 

Average Difference 

Closure of Southwest Pass 

Published-discharge condition 

Difference 
ppm 

+1,700 
+500 

+1,000 
+1,900 
+3,500 
+2,800 
+1,000 
+1,600 

+1,750 

4 7. A dike was placed across South~Test Pass, completely closing it 

off from the Gulf of Hexico. A salinity test was then conducted that 1ms 

identical vith the base test in all respects except for the closure of the 

pass. Published hydrographs were used at all weirs. The times of HH slack 

1rere changed by the closure of the pass, and a corresponding change was 

made in the time of sampling. 'l'he effects of the closure upon salinity 

are shmm in table 5 and plate 58. High and lmr salinities are shown in 

plates 63 and 64. The salinity in Vermilion Bay -vras reduced by about two­

thirds and the period of maximum salinity ·uas retarded by about 85 days so 

that, 1rith the pass closed, maximum salinity irould 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 Hest Cote 

* In this report, ''published" discharge refers to historic Atchafalaya 
River discharges measured and recorded by either USGS or the Corps of 
Engineers; "routed" discharge refers to flovrs routed through the Old 
River Control Structure, as computed by the Office of the President, 
Mississippi River Commission. 



Station 

3 
5 

13 
27 
29 
34 
40 
46 
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Changes in Times of HVl Slack at Major Sampling Stations 

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

Vli th Southwest Pass Open With South;.-rest Pass Closed 

6.0 
5.0 
6.5 
6.0 
6.5 
7.0 
7.0 
7.0 

8.5 
7.0 
7·5 
7·5 
7·5 
8.5 
7·5 
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 

shmm in the following tabulation: 

Station 

3 
5 

13 
34 
40 
46 

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

Date of Peak Salinity Peal~ Salinity, p:r;m 
Base Test Closure Base Test Closure Difference 

Oct 19 Jan 9 10,400 3,800 -6,6oo 
Oct 25 Jan 9 10,800 3,800 -7,000 
Oct 24 Jan 9 8,800 3,6oo -5,200 
Oct 4 Oct 2 4,700 4,500 -200 
Oct 26 Dec 11 9,000 3,6oo -5,400 
Oct 18 Dec 11 8,800 3,200 -5,600 

Routed-discharge condition 

48. A test was next undertaken in 11hich Southwest Pass was closed 

and the 1954 hydrographs for the Wax Lalce Outlet and Atchafalaya River 

complex were reduced by being routed through the Old 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 follmring 

table, salinities are compared at stations 3, 5, 13, 34, 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 baclcground of the open pass for the same discharge 

condition, and (b) the effect of the Old River Control Structure upon 

salinities in the bays "ivith the pass closed. 
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Station 

3 
5 

13 
34 
4o 
46 

Effects of Old River Control Structure and Closure of 
Southwest Pass on 1954 Peak Salinities 

Date of Peak Salinity Peak Salinity, 
Published Routed Published 
Discharge Base Test Discharge Discharge Base Test 

Pass Routed Pass Pass Routed 
Closed Discharge Closed Closed Discharge 

Jan 9 Oct 10 Jan 8 3,800 12,100 
Jan 9 Nov 27 Dec 25 3,800 11,300 
Jan 9 Oct 24 Jan 9 3,600 9,800 
Oct 2 Sept 26 Oct 2 4,500 7,6oo 
Dec 11 Oct 16 Dec 25 3,6oo 10,100 
Dec 11 Oct 16 Dec 26 3,200 10,400 

ppm 
Routed 

Discharge 
Pass 

Closed 

4,400 
4,500 
4,400 
4,300 
4,800 
4,200 

49. The tabulation shows that closure of South>vest 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 ppm by the reduction in discharge in 

Atchafalaya River and Hax Lalce Outlet caused by the Old 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 Southvest Pass, a lag also occurred in the recession of the 

saline vTaters, 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 vThether the slOif 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 slovr 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

iJest Pass on the tidal range and phasing in Vermilion Bay, and the head 

difference that would exist between the t\vo sides of the closure. Tidal 

heights for Eugene 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 (0.0005 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 -vrater being 0.1 ft lo-vrer 

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. For 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 -vrater and at low water. A gulf high >Tater 

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 e~tirely 

due to the loss of South>rest Pass as a source of tidal flmr. 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 of Southwest 

Pass in reducing the salinity of Vermilion Bay -vras 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 lmow 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->mter slack. In this test, the discharge for the Atchafalaya River­

Hax Lalce complex reflected the effects of the Old River Control Structure. 

Salinities for this test are presented in table 7 and plate 73. Low and 

high salinity data are shown in plates 74 and 75. 
56. 1955 closure test. Southwest Pass >ms 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 77. The table belmr shmrs 

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

Peak Salinity, ppm 
Dates and Cycles of Peak Salinities 1954 1955 1955 

1954 1955 1955 Pass Pass Pass 
Station Pass Closed Pass Open Pass Closed Closed Open Closed 

3 Jan 9 722 Nov 13 614 Feb 3 772 3,800 9,800 2,000 
5 Jan 9 722 Nov 19 627 Feb 6 777 3,800 9,000 2,000 

13 Jan 9 722 Nov 13 614 Feb 6 777 3,6oo 7,500 1,700 
34 Oct 2 533 Nov 6 6oo Oct 30 587 4,500 3,800 3,900 
40 Dec ll 668 Nov 7 601 Nov 27 641 3,6oo 7,900 2,500 
46 Dec ll 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 ppm 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 

>ras assumed in the model study that completion of Southwest Pass closure 

>TOuld be accomplished at lmr salinity, and it should be noted that lov 

salinity in 1954 was about cycle 35, w·hereas in 1955 it >Tas about cycle 290. 

Effect of Hater Wi thdrmmls on Salinity 

57. Because of anticipated future surface-water requirements in 
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Bay salinity of the vri thdrmml of 4000 cfs vest of Vermilion Lock, and 
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2000 cfs from each of the follovring 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 Old River Control Structure 

with Southwest Pass closed. The duration of the test liaS 803 cycles, or 

about 416 days. The results of the test are presented in table 7 and plate 

73. High and lov salinities are shown in plates 78-79· The closure of 

Southlfest Pass was made on cycle 290, and wi thdravral of water vras begun 

immediately upon completion of the closure. 

58. It was found that the date of peak salinity liaS not appreciably 

altered by the withdravals. The salinity of the peak was increased by 

about 1800 p:pm in Vermilion Bay, but the extremely lovr salinity peak that 

had characterized the mouth of Vermilion River for the normal runoff year 

uas increased from approximately 1200 ppm to 3600 prm by the withdravrals. 

The salinity at station 34 at the mouth of Charenton Canal, which had not 

been appreciably improved by the closure of Southvest Pass, vras not appre­

ciably worsened by the 1d thdravrals, the peak salinity increasing from about 

3900 p:pm to about 4200 ppm. 

59. Another pertinent aspect of the effects of the 11i thdrawals liaS 

the reduction in the minimum salinity occurring subsequent to the elosure 

of Southwest Pass. Undoubtedly, the cause of this reduction was the fact 

that the liater vli thdrmm vas replaced by fresher lfater from East Cote 

Blanche and Atchafalaya Bays. If such withdrawals lfere continued on a 

year-round basis, the question might vrell arise of uhether the water of 

East Cote Blanche and Atchafalaya Bays •muld be sufficiently fresh at the 

end of winter to allow this situation to recur year after year. It is be­

lieved that the ansvrer to this question lies in the fact that the vast dis­

charges from the Atchafalaya River and Hax Lake Outlet would continue to 

freshen Atchafalaya and East Cote Blanche Bays during the lfinter regardless 

of the vri thdrmial of lO, 000 cfs in the bay complex to the \fest. If this be 

the case, the wi thdravals tested "Yrould 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 wi thdravrals \WUld not adversely affect the 



24 

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 ¥rater withdrawn fairly high. Since this office does 

not lmmr what salinity can be tolerated in the water il"i thdrawn, the effect 

of this situation is not evaluated in this report. 

Effect of Hurricane on Vermilion Bay Salinity 

61. The fact that salinity recession from Vermilion Bay becomes very 

slmr -vrhen Southwest Pass is 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 1954 
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 1-rater through the Marone Point cross section in appreciable quanti­

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 1-ras completed, Hurricane Audrey occurred (27 

June 1957). While it is not lrnown what effect this hurricane had upon 

salinity in Vermilion Bay, the elevation of high water at Eugene Island 

was 7.9 ft mlvr. 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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Effect of closing South­
vest Pass on peale salinities 

Results 
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64. For the lm-r-discharge year tested (1954), the closure of South­

vest Pass caused an average reduction of 5000 ppm 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 -vrith the 

closure test showed that the closure of Southwest Pass caused an average 

reduction in salinity of 5800 ppm in Vermilion and Vlest Cote Blanche Bays. 

Comparison of the peak salinities that actually occurred (base test with 

published discharge) uith those of the closure test and routed discharge, 

which is really a comparison of a dry year under the existing conditions 

11i th a dry year after construction of the Old River Control Structure and 

closure of South1re st Pass, shmm that the average decrease in peak salinity 

vrill be about 4300 pr:m. 

65. The year 1955, although fairly normal as regards precipitation, 

began with high salinities, having followed the high-salinity year 1954. 
For the normal year, the closure of South1.1est Pass >TaS compared only 1-Ti th 

a base condition that reflected the effects of the Old River Control Struc­

ture. Closure of the pass for this condition reduced the average peale 

salinities 5450 ppm below those of the base test. With Southwest Pass 

closed the peak salinities occurred in February of the follmring year. 

Southwest Pass ~Vas closed at the period of lmr salinity, and because of the 

relatively high discharge from Atchafalaya River and Hax Lalce Outlet, 1rhich 

reduced salinities at stations 27 and 29 almost to zero, the salinity in 

Vermilion Bay continued to diminish until early September >rhen the rice 

gro~Ving season vas over. 

66. Probably the most important effect of closing Southwest Pass, 

regardless of the discharge condition, 1ras 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 

vrith Southwest Pass open and routed discharge, the peale 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 vras one of increasing salini­

ties. Hith 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 Hay. 

Effects of Old River 
Control Structure 

67. Results of the tests in which the discharge hydrographs con­

tained the effects of operation of the Old 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 -vras 1750 ppm. The 

maximum increase in peale salinity was 3500 ppm at station 29 j 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 Old River 

Control Structure increase the peak salinities, but it also increased the 

lo-vr salinities (during the rice season) by considerable amounts. It is 

important to note, ho-vrever, that at stations 27 and 29, both of which indi­

cate the source salinity for Vermilion and Hest Cote Blanche Bays when 

Southvrest Pass is closed, although the increase in peale salinity >vas great, 

there 1vas no increase in lov salinity. This fact is probably the key to 

the success of the closure plan. 

Effects of water wi thdra...vals 
11i th Southw·est Pass closed 

69. Apparently, vithdra~Vals of water from streams adjacent to Ver­

milion Bay increase or decrease the salinity of the bay 1-raters depending on 

the salinity at the Marone Point cross section. When salinity at stations 

27 and 29 is low, as it vas in June and July 1955, vithdrawal of vater from 

the periphery of Vermilion Bay reduces bay salinity because the wi thdra1rals 

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 1-rould tend to cause contamination 

)f aquifers outcropping in the respective basins from >Vhich vithdravrals are 
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made. It is therefore recormnended that ·vri thdrawals during 1finter months be 

made contingent upon low salinity at the Marone Point cross section. 

Hurricane tides 

70. The hurricane of 1947 \Tas 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 1mrst 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.* vlhen it does, 

water will be driven across Marsh Island and through the f.iarone Point 

opening into Hest 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 Southw·est Pass 1muld 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 belolf: 

Published discharge 

Routed discharge 

For a Lou-discharge Year For a Normal-discharge Year 

5000 ppm 

5800 ppm 

Not tested 

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 1raters from 

Vermilion Bay would be retarded by the closure of the pass, there 1muld 

not be a cumulative effect from year to year. 

* Hurricane Audrey, uhich occurred after these tests had been completed, 
'\vas 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 >muld be little likelihood of scour around the 

east end of Marsh Island. 

73. It ilaS found that the closure (for conditions of a semidi urnal 

tide) affected the phase of the tide in such a 1vay as to generate the max­

imum possible head differential on the upstream and dovmstream sides of the 

closure both at high and lov 1vater. 

74. If a canal should be provided at or near the closure site, the 

head across the canal at high 1.-ater inside the bay vrould be about 0. 7 ft 

for a tide •vi th a range of approximately 1. 0 ft. 

Effects of water withdravals 

75. The >vi thdrmral of 10,000 cfs from the northern and western parts 

of Vermilion Bay vould not affect the date of peal;: salinity as shifted by 

the closure of South>vest Pass. Peak salinities 1vould be increased by about 

2000 ppm. Low salinities uould be reduced, since they occur at a time "'vhen 

the Marone Point cross section is low in salinity. During the low-salinity 

period, much more lvater could probably be 1ri thdrawn 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 1rorst 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 1vould affect the salinity of Vermil­

ion Bay "'vi th Southvest Pass closed 1...-ould be very rare. 



Table 1 

Heekly Hydrographs, 1955 
Discharge in cfs 

Atchafalaya River Weeks Bayou, Bayou 
1ileek Morgan Wax Bayou Cypremort Bayou, Petite Vermilion 

Ending City Lake Tee he and Bayou Carlin Anse River 

Jan 7 74,000 20,000 46o 12 14 470 
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 4 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 6o 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 6o,ooo 2,190 2 2 290 

May 6 210,000 55,000 105 8 5 -95 
13 185,000 45,000 6o 4 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 l 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 l 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 2,240 1,320 2,980 
19 6o,ooo 14,000 360 40 240 14 
26 55,000 14,000 -40 40 25 -950 

(Continued) 



Table 1 (Concluded) 

Atchafalaya River vleeks Bayou, Bayou 
Week Morgan Hax 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 30 210 740 

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 45 215 

Oct 7 55,000 14,000 290 45 42 160 
14 55,000 13,000 180 5 4 30 
21 80,000 20,000 155 2 2 6o 
28 6o,ooo 15,000 185 2 2 20 

Nov 4 45,000 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 6o,ooo 15,000 3,6oo 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 14,000 425 2 4 305 
31 45,000 11,000 540 1 3 350 

Note: Atchafa1aya River and vlax Lake discharges based on Krotz Springs 
measurements. Other discharges estimated by USGS. Minus sign indi­
cates wi thdravml. 



Table 2 

1955 Salinity Verification 
Salinity in ppm 

Sta C;[Cle 8 C;[cle 21 Cycle 48 C;,:cle 73 Cycle 79 C:lcle 91 C;,:cle 104 C;[cle 114 c;,:cle 118 c;,:cle 129 C;[Cle 143 
!!£.:. Prototype Model Prototzye Model Prototype Model Prototype Model Prototype ~ Prot ot y;pe Model Prototype Mode 1 Prototype ~ Prototype ~ Prototype Model Prototype Model 

3 8630 745 1490 7110 3380 3667 3650 3151 4560 2693 2920 2521 3570 2292 344o 2120 148o 1833 
29 5450 229 6910 917 3540 1260 2500 917 1920 1031 3690 917 2850 687 687 1980 662 573 88 4o1 
4o 8230 229 9220 1203 7300 2349 5670 2635 5870 2578 3790 1948 3120 3094 3620 1547 3620 24oo 1318 2020 859 
54 742 687 745 401 286 25 229 

c;,:c1e 158 c~::c1e 172 c~::c1e 184 Cycle 214 Cycle 226 c~::cle 228 c~::cle 240 Cycle 251 Cycle 267 c~::cle 280 C;[cle 292 

1 2200 1203 2200 917 2080 1031 1170 4o1 1280 401 114o 573 1290 458 1230 229 1120 229 1130 229 
2 2350 1547 2210 2000 2120 1260 1380 1031 1320 802 1130 802 1050 859 920 630 1010 573 
3 1380 2234 1410 2292 1400 1719 974 900 1203 1310 802 510 745 745 64 573 84o 917 
4 1920 2177 3340 1948 1070 1604 179 1260 910 859 455 802 262 745 1130 573 560 917 94o 917 
5 4110 2177 4590 1318 1800 1547 1190 974 1770 745 660 745 2510 802 3990 687 730 687 1620 8o2 
6 4810 16o4 4310 2o62 2600 1031 1070 630 1900 8o2 64o 630 3150 630 4090 630 780 8o2 1180 917 
7 3890 1891 3670 1661 2750 1089 94o 859 1690 859 620 687 2620 859 4340 630 94o 344 2210 974 
8 3520 802 1260 1146 2620 1260 
9 3540 859 1350 1203 3220 1375 

10 4460 859 1630 1375 364o 1260 
11 218o 1661 2120 1547 2150 1432 650 745 1410 630 960 687 1420 573 1420 516 134o 458 900 344 
12 2350 1089 2020 1146 2140 859 950 573 1230 458 860 573 1120 573 1430 458 1320 4o1 1020 344 
13 2520 1089 184o 859 1840 745 438 573 452 458 1020 458 1550 4o1 1310 286 455 4o1 472 286 
14 2500 1490 2320 1375 2200 1031 1890 630 830 573 1220 573 154o 516 1300 516 1070 4o1 320 344 
15 1480 1547 2470 1776 2650 1375 1910 573 1740 917 1530 573 1590 687 1310 516 730 516 545 458 
16 2010 1776 2600 1432 2350 1375 2030 859 1230 745 1250 1031 1530 573 1180 8o2 920 458 650 573 
17 2520 1432 328o 1661 2600 1547 1570 630 910 859 670 687 1030 630 1830 458 720 4o1 780 344 
18 2200 1318 328o 1776 3000 1203 870 573 174o 859 620 573 1030 8o2 2390 516 720 573 790 516 
19 2620 974 3770 1146 26oO 630 880 458 1930 859 545 344 2970 573 4200 458 96o 917 1270 859 
20 2130 859 3470 745 558 516 280 229 1210 687 528 229 2410 286 1810 401 650 229 435 344 
21 1170 859 1720 745 545 401 292 229 295 286 171 286 382 229 278 229 197 229 620 286 
22 1160 630 1450 516 592 458 308 229 298 286 290 229 260 172 126 172 178 229 200 172 58o 229 
23 1080 859 850 458 410 458 320 286 72 286 148 229 118 172 49 286 360 115 
24 1070 8o2 615 687 472 573 405 285 286 138 229 121 115 77 229 288 172 
25 715 573 595 458 398 401 235 229 165 344 117 229 118 172 102 229 171 172 
26 54.2 458 608 344 4o5 286 147 229 111 172 128 172 125 172 104 115 
27 173 344 149 286 114 286 61 115 29 229 65 172 58 172 37 458 162 172 
28 4o 344 116 286 34 286 110 229 60 115 48 172 35 344 44 172 
29 86 4o1 46 286 32 344 75 229 63 286 78 172 45 172 286 38 229 56 115 
30 405 458 230 286 38 172 111 172 65 172 45 115 46 115 45 115 52 172 
31 308 344 330 344 205 229 19 172 36 229 77 115 61 115 84 115 72 115 
32 415 458 275 344 330 401 19 229 28 172 37 115 50 115 61 229 36 172 
33 552 229 205 401 452 344 14 172 31 172 37 229 68 172 79 115 53 115 
34 252 229 61 344 69 344 13 229 25 115 36 172 112 229 30 172 54 115 
35 290 401 980 286 540 344 97 229 158 229 112 172 45 172 120 172 89 115 
36 1500 1318 950 1o89 1030 458 470 229 137 286 147 172 154 172 95 172 70 344 
37 Boo 1719 224o 1375 1320 1318 285 573 690 573 900 573 437 573 402 516 70 344 452 286 
38 1660 1661 2200 1260 1020 1031 225 573 465 458 272 573 14o 630 117 344 77 344 810 344 
39 154o 1719 188o 1490 632 1375 185 573 175 516 125 630 126 516 78 516 87 286 1010 4ol 
4o 1590 1375 1530 1146 390 974 70 516 200 573 62 516 109 516 96 516 1030 286 
41 1310 974 1500 802 241 859 88 401 157 286 74 458 83 229 112 229 122 516 74 286 96o 344 
42 176o 16o4 226o 1318 1660 1318 800 573 1180 630 990 458 183 458 590 688 50 344 660 344 
43 2o8o 1318 2170 1375 1690 1203 860 745 1120 573 1300 687 1170 573 920 4ol 76o 401 620 344 
44 2330 1776 2220 1719 1710 1719 1400 917 1320 573 1120 458 1100 630 930 229 990 344 
45 2475 2005 2170 1661 1940 1375 1280 63(} 1280 573 1000 630 1110 573 1020 344 1070 344 
46 2200 1260 2320 859 226o 1146 1870 516 1290 229 1580 516 730 516 1250 344 1150 4o1 392 344 
49 1930 2050 1960 920 970 1100 108 172 4o 286 66 115 
50 1550 1970 2040 515 910 1040 53 172 33 286 72 115 

(Continued) 



Table 2 (Continued) 

Sta c;z:c1e 158 C;z:c1e 172 C;z:c1e 184 C;z:c1e 214 C;z:c1e 226 C;z:cle 228 c;z:cle 240 c;z:cle 2z1 C;z:c1e 26J: C;z:cle 280 C;z:cle 292 

~ Prototy;pe ~ Prototype Model Prototype Model Prot oty;pe Model Prototy;pe Model Prototype Model Prototype ~ Prototype ~ Prototype Model Prototy;pe ~ Prototy;pe Model 

52 28 115 30 229 48 172 
53 28 172 36 ll5 37 115 
54 115 172 115 115 115 115 32 115 172 32 ll5 36 115 
55 38 115 35 344 46 115 

C;z:c1e 309 C;z:c1e 330 C;z:c1e 346 C;z:cle 365 Cycle 441 C;z:c1e 466 C;z:cle 487 Clcle 506 C;z:c1e z28 c;z:c1e 553 C~1e 582 

1 890 286 1220 458 1910 401 234o 458 980 688 2220 802 2800 1203 2920 1719 2700 2463 3050 3266 5530 3838 
2 890 630 1510 573 1930 687 2020 1146 1240 1203 3050 1375 3990 2292 3220 2693 3120 3437 3340 4297 8430 5213 
3 1890 1432 1960 1661 1910 2578 2850 3094 3840 3266 344o 3781 3070 4927 3520 4984 5670 5729 
4 1,600 1719 3490 2292 1880 2922 1260 4239 2780 2349 3200 4010 4070 4755 3570 5500 3740 5729 416o 5099 5820 5672 
5 2,700 2292 4410 2177 624o 2750 1260 3667 4240 3323 6190 3838 5580 2693 3920 4297 394o 5156 5100 5500 6710 5042 
6 2,8oo 1203 4540 1490 5100 1833 1260 2865 4560 2349 6190 3266 6120 3896 3970 4583 3890 4354 4980 5812 7500 4927 
7 4,340 1719 4140 2177 5700 2521 1280 4755 3270 3151 6640 2865 7160 4526 4510 4927 394o 6760 5230 5729 7500 5787 
8 5,200 1146 4240 3266 7250 3781 136o 5042 5230 3380 6640 5099 6660 4354 4190 52l3 4390 6989 5620 6646 7200 5844 
9 6,220 2693 5920 3094 7550 3896 1300 4870 5950 3266 7550 5042 7650 5786 4810 5901 5300 6646 7110 5557 8680 5958 

10 13,400 2865 6040 3437 8730 4010 1270 5271 8280 3724 8090 5213 8770 6187 6040 6875 5750 7276 7400 6588 9270 6474 
11 690 516 1220 745 2010 1089 2070 1318 1060 1604 2750 2062 2750 2578 278o 2693 3420 3896 298o 4526 476o 4182 
12 58o 458 Boo 458 2360 802 1890 8o2 790 1203 2100 1604 3000 2177 2420 2463 2670 3094 2820 4010 4190 3953 
13 1>95 458 600 344 1890 458 2300 687 56 126o 2290 1203 2550 2120 2150 2349 2050 2750 2580 3552 4610 3838 
14 428 573 6oo 458 2040 573 2280 1031 49 1203 3440 1661 2450 2292 258o 2578 2720 3323 
15 720 630 loBo 802 2570 lo89 2170 1432 662 1432 4560 1948 2320 2005 3390 28o7 3200 3781 26oO 3896 5500 4182 
16 940 745 1630 630 2190 1260 1620 1490 1010 1776 5720 1833 28oO 2406 3990 3036 3940 3724 4290 4354 6810 4812 
17 1,960 126o 2870 1490 5230 2005 1260 2807 2600 1547 6190 3552 3790 2863 3840 4755 3720 5213 4490 3838 7890 4182 
18 4,540 1432 3740 1318 6710 2234 1260 3151 3420 1604 5530 4880 3094 3820 4755 3820 4583 466o 4469 7850 4526 
19 5,770 1547 3890 2578 4340 2635 1290 3838 3520 2005 6000 4354 5580 5271 3770 6015 3870 5958 4440 4526 6220 4583 
20 2,670 1203 3920 573 3990 2578 1260 1661 3220 1547 5450 2349 4810 2979 3990 3552 4020 4182 4290 4111 6o90 4125 
21 860 115 1830 344 1280 344 890 573 2220 2120 3000 1318 3270 1661 4o4o 2177 3620 3323 3740 4182 5130 3323 
22 338 115 1610 286 1210 172 730 286 2090 974 2780 3080 1833 4310 2865 3770 2635 3570 3437 4740 3437 
23 232 573 580 172 512 172 2260 573 2500 802 3390 1375 3370 2177 3990 3208 3440 2578 4360 3036 
24 183 172 232 115 548 172 2400 401 2780 630 3390 1203 4460 1375 3970 2521 
25 183 172 215 229 320 172 1940 344 3590 573 3790 516 3790 974 4210 1833 3640 2292 5100 2292 
26 415 115 378 172 335 172 530 172 1820 286 5600 573 4440 859 3890 1318 4490 2463 
27 860 115 242 172 385 115 212 286 970 344 5650 4610 1148 3820 2005 4020 2979 3970 3094 5330 1833 
28 78o 115 152 172 224 172 68 172 1200 229 5030 401 3740 lo89 3000 1833 334o 2635 
29 48o 115 81 286 179 344 58 229 1430 286 1660 401 3000 745 2650 1203 2480 2349 1980 2463 3470 1948 
30 128 115 80 115 132 115 65 344 740 286 1070 401 1840 745 2120 1432 2260 2234 
31 61 172 84 172 89 115 102 "172 362 344 970 344 1670 630 1960 1318 2170 2635 1990 2463 2040 1891 
32 56 115 87 115 93 ll5 104 115 50 286 1040 1520 687 2100 lo89 2400 2005 2010 2349 146o 2062 
33 60 115 92 115 97 172 111 115 99 229 Boo 344 1510 630 1800 589 2480 1776 
34 78 286 125 172 54 172 132 172 71 86 930 115 1130 229 1710 286 2420 687 1560 1891 1380 2234 
35 120 115 155 172 312 172 150 172 735 286 1670 344 1550 516 2270 859 2620 1260 2180 2463 2650 2234 
36 227 115 506 172 750 172 295 229 1840 286 1860 401 2600 688 2380 1669 2900 1490 2980 2406 2900 2521 
37 850 401 1870 401 1930 573 332 573 1820 1203 1950 1490 3270 2177 2950 2463 3050 2979 3420 4125 4410 4526 
38 700 401 1680 516 1900 630 232 630 1930 1318 2150 1661 3420 1547 2680 2865 3420 3151 
39 550 401 1720 516 1800 630 228 687 1940 1432 2050 1948 3470 2005 2420 3323 3470 3609 
40 425 401 1690 516 1640 573 48o 687 1970 1089 2030 1719 3440 1089 2680 2635 3520 3725 3300 3896 4490 4182 
41 560 229 1600 516 1540 573 502 573 1960 1203 2180 3250 1891 4040 2578 3720 3437 
42 478 458 88o 458 1440 630 1940 1031 1940 2005 3150 2578 3000 2979 3970 2979 
43 930 401 2090 401 1820 516 1210 859 1710 1146 3050 1089 3920 2349 3540 2807 3370 2406 3340 36o9 434o 464o 
44 880 401 1950 516 1720 458 1990 859 1590 974 3050 1432 3720 1604 3270 2463 3320 3609 3370 3953 4740 4411 
45 940 286 1460 458 2090 573 1760 573 1190 1146 3300 1203 3370 1719 3200 2521 3370 3667 3120 3896 5620 4411 
46 398 458 191 401 1330 573 1430 687 182 1031 1940 1776 840 2005 2040 2750 1810 2463 1970 4182 5330 4010 
49 71 172 85 172 95 115 52 172 485 2390 344 1880 573 2290 974 2200 1891 2050 2292 2350 2005 
50 73 229 101 ll5 115 115 84 115 258 229 3520 344 2140 516 2140 859 2330 1891 2320 1980 2234 
52 55 115 70 115 36 286 73 172 68 229 328 229 2920 344 1640 802 1280 1891 2780 2234 1040 2234 
53 49 115 73 172 105 286 61 172 220 114 1980 229 3390 401 1830 1089 2l90 1948 3150 2l77 1450 1776 
54 302 115 83 172 169 115 58 344 495 458 3340 286 3370 630 2070 1490 1930 3440 2779 218o 1719 
55 508 115 156 172 145 286 58 172 1130 286 4360 401 3570 802 2520 1432 2600 2578 3620 2750 3420 1776 
56 43 57 73 115 1320 57 2170 172 1100 172 

(Continued) 



Table 2 (Continued) 

Sta cze1e 309 czcle 330 czcle 346 czcle 365 c;cc1e 441 Czcle 466 czcle 487 c~::cle 506 Cycle 528 Cycle 553 czcle 582 

!!2.!. Prototw ~ Prototw Model Prototype ~ Prototype Model Prototype Model Prototype Model Prototype Model Prototype Model Prototzye Model Prototype Model Prototype Model 

57 43 57 101 57 790 57 850 115 468 115 1950 115 175 172 
58 47 57 92 115 270 57 82 115 115 57 
59 47 57 81 86 310 57 94 115 84 57 198 115 180 57 
6o 49 86 82 57 1180 57 740 57 165 57 
61 62 57 212 115 740 57 455 86 282 57 1360 115 135 57 
62 51 57 278 57 61 57 590 57 145 57 
63 47 57 75 57 60 57 168 86 230 57 375 57 178 57 
64 51 57 69 57 57 57 165 57 165 57 
65 49 114 82 57 60 57 121 57 84 57 62 57 182 115 
66 50 114 83 57 101 57 106 115 282 57 94 57 185 57 
67 50 57 137 57 175 57 172 57 248 57 
68 50 114 124 57 57 57 200 57 300 57 920 115 180 57 
69 56 57 1280 115 1730 57 1010 57 3570 57 2700 229 1350 57 
70 52 57 530 57 680 57 340 57 1202 57 1820 172 790 57 
71 130 57 628 57 840 57 278 57 1020 57 2550 57 650 57 
72 52 57 86o 115 1020 115 495 57 1640 57 1770 57 1650 57 
73 48 114 1430 115 1930 57 618 57 1090 57 
74 63 57 2450 57 2550 57 1470 57 1650 57 1660 57 178o 57 
75 45 57 1190 57 2420 57 1500 57 1940 57 
76 46 57 362 57 2350 57 870 57 2220 57 2650 57 990 57 

Sta C;t:cle 616 czcle 6z9 Sta Czcle 616 c~::c1e 659 Sta Czcle 616 czcle 652 
!!2.!. Prototw Model Prototm Model ~ Prototype Model Prototype ~ ~ Prototype ~ Prototype Model 

1 5200 4o68 4210 1833 20 5500 4182 3440 4583 50 2310 1833 1310 2120 
2 4360 5156 3720 4411 21 5130 4297 3250 4870 52 505 1833 245 573 
3 56oo 5672 3120 4640 22 5050 3609 3220 3667 53 1990 2005 2900 1089 
4 5430 5500 3370 4698 23 4760 3667 2800 2521 54 3870 1891 1860 2120 
5 676o 6245 4740 4755 25 4210 2406 2420 2635 55 4510 1891 2750 2120 
6 6860 5213 4510 4755 27 4760 2005 2700 2292 57 112 57 115 172 
7 7250 5557 486o 4812 29 4310 2120 2100 2406 59 142 172 472 ll5 
8 7o60 5901 4960 4927 31 3540 2120 2190 2177 61 107 57 26o 115 
9 7500 6015 5750 5156 32 3670 2005 1140 2o62 63 103 57 65 115 

10 7650 5786 6190 5o42 34 288o 1948 452 573 65 1o4 115 64 229 
11 4590 4812 3690 4239 35 1120 2062 1170 2292 66 102 57 64 ll5 
12 2750 3953 1820 4125 36 1580 2521 2620 1661 68 350 57 68 ll5 
13 2o4o 4469 450 1719 37 3300 4812 4610 4297 69 1640 115 76 115 
15 646o 4411 575 2979 40 4830 4411 3590 4182 70 282 57 212 115 
16 5950 4927 4540 4812 43 2850 4583 4090 3437 71 462 57 405 115 
17 6410 4755 4830 3838 45 5820 4411 4260 3266 72 350 57 178 115 
18 6760 5042 4830 4297 46 4460 4526 178 458 74 155 57 850 115 
19 6610 4354 476o 4526 49 3270 1948 1590 2120 76 110 57 920 115 



Table 3 

vleeldy Hydrographs, 1954 
Discharge in cfs 

Atchafalaya River vieeks Bayou, Bayou 
Heek Morgan Hax Bayou Cypremort Bayou, Petite Vermilion 

:=nding 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 36 380 475 
12 127,000 31,800 342 0 0 330 
19 70,200 17,500 310 0 0 310 
26 64,400 16,ooo 364 0 0 340 

Har 5 88,800 22,200 231 0 0 320 
12 84,800 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 14 18 700 

16 86,200 21,500 138 1,100 1,470 100 
23 95,300 23,800 303 220 295 40 
30 105,000 26,200 0.2 235 310 -120 

Hay 7 141,000 35,200 1,050 0 0 260 
14 174,000 43,400 976 0 0 240 
21 182,000 45,600 609 0 0 -160 
28 164,000 41,000 120 0 0 -385 

June 4 129,000 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 74,400 18,6oo -124 100 44 -630 

16 70,900 17,700 -180 6 3 -930 
23 58,800 14,700 -155 56 25 -760 
30 60,100 15,000 347 3,180 1,410 2,970 

Aug 6 58,600 14,700 850 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 
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Table 3 (Concluded) 

Atchafalaya River Weelcs Bayou, Bayou 
Heek Morgan 'VJax Bayou Cypremort Bayou, Petite Vermilion 

Ending City Lake Teche and Bayou Carlin Anse River 

Sept 3 44,700 11,200 -109 140 46 -770 
10 51,100 12,800 101 175 58 -48 
17 46,300 11,600 -ll 310 100 -505 
24 35,900 9,000 87 455 150 -165 

Oct l 36,900 9,200 102 39 79 -34 
8 41,100 10,300 168 0 l 100 

15 43,900 4,010 4,010 0 390 1,100 
22 50,700 12,700 625 0 14 405 
29 67,100 16,700 352 0 9 330 

Nov 5 90,300 23,000 630 280 320 415 
12 74,700 18,800 257 75 Bo 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 40 
10 39,400 9,900 225 0 0 28 
17 46,200 11,700 360 0 0 49 
24 51,200 13,000 507 0 0 95 
31 55,700 14,6oo 1,46o 0 0 310 

Note: Atchafalaya River and Hax Lake discharges based on Krotz Springs 
measurements. Other discharges estimated by USGS. Minus sign indi­
cates wi thdra-vral. 



Table 4 

1954 Salinitz Verification 
Salini tz in ppm 

Sta ~ Sta 5 Sta 13 Sta 27 Sta 29 Sta 31 Sta 34 Sta 40 Sta 46 Sta 52 
Cycle Pro tot~ ~ Prototl!2e ~ Pro tot~ ~ Prototl!2e Model Pro tot~ ~ Prototl!2e M:>del Prototl!2e ~ Prototl!'.!! ~ PrototlJ2e M:>del Prototl!2e ~ 

10 1,375 3,094 859 57 
35 2,250 2,005 2,000 1,891 3, 750 2,005 125 115 
60 2, 750 3,667 1,375 1,661 745 

100 3,437 7, 793 974 2,521 1,432 
125 4,411 7,390 1,203 3,667 1,375 
143 7,000 7,o47 6,250 3, 552 3,250 1,260 6,500 7,9o6 1,840 3,036 3,500 516 
197 4,000 7,333 4,200 8,537 1,500 1,490 3,250 5,672 240 458 1,550 1,203 
240 3, 790 1,146 2,110 4,755 
242 3, 720 5,901 ;],660 6,073 1,900 1,375 630 1,547 495 344 
263 1,020 1,146 712 1,260 52 859 
265 4,o4o 4,182 400 1,260 340 57 
2'o7 7, 700 5,099 3,120 2,005 970 2,693 
305 1,880 2,807 3, 720 7, 578 980 2,979 2,920 2,865 
307 520 573 83 573 248 516 2,100 2, 750 
325 2,820 3,035 5,380 4,411 
330 2, 770 4,870 3,270 2,4o6 1,330 2,570 3,200 2,693 
334 1,540 286 695 401 186 329 1,960 2,292 
359 11,800 10,714 3,970 4,125 4,020 4,125 3,070 3,838 
361 3,340 2,693 1,820 1,891 202 229 
386 12,200 7,448 6,440 7,677 7,270 8,479 5,400 7,677 
388 9,980 11,000 6,510 8,652 4,490 8,250 1,350 
412 8,560 9, 796 4,410 6,989 2,600 6,130 270 3,323 8,330 9,109 
414 9,420 6,531 5,430 7,276 2,100 6,073 
425 7,010 7,505 3,820 4,583 272 5,271 n,6oo 7,562 
427 6,540 8,135 
429 10,600 10,427 14,900 12,718 5,400 7,104 
460 10,025 9,739 5,614 8,250 8,479 
493 8,430 10,656 8,920 8,021 6,510 7,9o6 8,090 6,531 
495 7,500 9,166 5,230 6, 588 4,610 5, 786 3,050 6,015 
520 7,350 9,854 6,270 7,104 4,140 6,015 3,340 3,838 5,770 7,9o6 ~ 
522 6,370 10,656 7,850 7,1o4 8,120 7,o47 
537 6,490 8,880 7,200 7,734 5,280 6,474 3,270 4,297 5,670 6,302 
541 7,550 7, 792 7,890 8,193 
574 7,010 9,568 4,690 6,588 4,640 6,187 3,840 4,297 6,860 8,880 
576 6,710 9,510 6,460 6,588 6,070 6,015 
614 6,020 8,594 5,850 6,474 6,460 8,135 4,830 4,927 
618 6,710 8,937 4,290 5,o42 3,250 3,896 460 4,640 
630 7,650 9,854 8,380 8,193 9,600 9,166 4,090 5, 729 
632 9,270 10,885 6,640 4,927 6,410 6,416 1,670 3,437 10,600 9,739 
671 12,600 10,256 9,420 8,193 9,600 8,594 8,970 7,1o4 
674 9,650 9,568 7,890 5,271 6,710 4,984 880 4,182 
682 9,120 9,739 12,300 8,937 6, 710 7,677 8,280 5,786 6,710 4, 755 139 2,521 10,200 8,537 6,490 7,505 



Table 5 

Salinit~ Tests1 1954 HydrograEhs 
Salinit~ in EEm 

Station 
Condition 1 __ 3 _ __ 5_ ___u_ 2L ~ _L 40 46 ___g._ 

!::;z:cles 47-48 

Base test, published discharge 400 2,875 2,900 900 2,800 1,825 3,4oo 1,700 225 570 
Base test, routed discharge 573 2,807 1,833 687 4,354 2,979 2,120 3,151 115 2,4c6 
SW Pass closure, published discharge 745 1,833 3,437 1,6o4 2,635 2,062 344 2,4c6 115 745 
SW Pass closure, routed discharge 1,490 2,406 2,578 2,349 4,068 3,323 1,089 2,979 286 2,750 

C~cles 74-75 
Base test, published discharge 1,575 3,6oo 4,275 2,100 1,275 1,180 680 2,100 1,4oo 115 
Base test, routed discharge 1,661 4,010 3,495 2,693 2,693 1,833 1,089 3,266 2,234 172 
SW Pass closure, published discharge 1,719 1,891 2,693 1,719 1,833 1,146 4cl 2,120 974 172 
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 3,6oo 4,6oo 2,300 1,025 880 675 2,200 1,675 200 
Base test, routed discharge 2,521 5,271 4,640 2,979 2,635 2,005 1,26o 3,495 2,292 1,490 
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 1,891 2,521 2,750 2,292 2,349 1,891 1,490 2,865 1,146 1,719 

Cycles 128-129 
Base test, published discharge 2,670 4,425 6,050 3,000 1,950 l,6oo 800 3,300 1,800 500 
Base test, routed discharge 3,094 6,015 3,552 2,463 3,6o9 3,151 1,661 4,411 1,318 1,719 
SW Pass closure, published discharge 1,948 2,062 2,922 2,062 1,432 1,375 802 2,234 286 344 
SW Pass closure, routed discharge 2,062 2,693 2,234 2,349 2,635 2,062 1,26o 2,521 4cl 1,948 

Cycles 155-156 

Base test, published discharge 4,075 5,050 6,125 4,300 2,020 1,950 1,050 4,200 3,725 86o 
Base test, routed discharge 4,068 6,875 3,896 3,838 3,208 3,094 2,120 4,812 4,182 2,292 
SW Pass closure, published discharge 2,062 2,062 2,521 2,062 1,375 1,203 745 2,177 1,318 344 
SW Pass closure, routed discharge 2,120 2,463 2,292 2,349 2,693 2,292 1,26o 2,4c6 1,661 1,776 

Cycles 182-183 

Base test, published discharge 4,525 6,400 5,750 4,650 1,900 1,725 6oo 4,550 3,825 1,215 
Base test, routed discharge 4,525 7,161 6,474 4,870 2,807 2,863 1,26o 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 2,406 2,234 2,062 859 2,4c6 1,318 1,891 

Cycles 209-210 
Base test, published discharge 3,200 5,6oo 4,300 2,525 1,850 1,500 1,100 4,100 375 775 
Base test, routed discharge 6,818 6,76o 5,614 1,547 2,463 2,406 1,146 4,354 1,6o4 917 
SW Pass closure, published discharge 1,432 2,120 2,177 1,948 1,318 1,26o 630 1,948 458 458 
SW Pass closure, routed discharge 1,203 2,635 2,062 974 1,948 1,833 859 2,062 172 1,891 

C~cles 236-237 
Base test, published discharge 3,240 4,980 3,6oo 2,4oo 1,550 1,300 820 3,475 750 175 
Base test, routed discharge 3,208 6,302 5,672 1,490 2,349 2,120 802 4,526 2,120 229 
SW Pass closure, published discharge 1,375 1,891 2,349 1,661 1,375 1,26o 286 1,833 229 687 
SW Pass closure, routed discharge 1,661 2,349 2,120 1,26o 1,776 1,719 229 1,948 172 286 

Cycles 263-264 

Base test, published discharge 2,700 3,750 3,6oo 2,475 1,125 1,200 700 2,550 1,100 90 
Base test, routed discharge 2,807 4,354 4,640 2,4c6 1,547 1,26o 344 4,068 2,807 115 
SW Pass closure, published discharge 1,26o 1,490 2,120 1,375 1,031 1,089 115 1,490 917 115 
SW Pass closure 1 routed discharge 1,490 1,833 1,776 1,661 1,6o4 1,6o4 115 1,776 4cl 172 

Cycles 277-278 

Base test, published discharge 2,700 3,275 2,925 2,525 775 700 6oo 2,575 2,300 115 
Base test, routed discharge 3,151 4,698 3,667 3,094 974 917 458 3,266 3,266 115 
SW Pass closure, published discharge 1,375 1,6o4 2,349 1,490 974 917 229 1,490 1,375 115 
SW Pass closure, routed discharge 

Cycles 290-291 

Base test, published discharge 2,520 3,050 2,575 2,875 500 400 6oo 2,425 3,000 150 
Base test, routed discharge 2,865 4,411 3,495 3,208 745 458 458 3,266 3,552 115 
SW Pass closure, published discharge 1,490 1,490 1,891 1,490 802 630 229 1,490 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 2,250 400 350 400 2,000 2,875 125 
Base test, routed discharge 3,094 4,469 4,354 3,552 458 286 458 2,750 4,870 115 
SW Pass closure, published discharge 1,490 1,490 1,490 802 573 401 1,547 1,490 115 
SW Pass closure, routed discharge 

(Continued) 



Tab1e 5 (Continued) 

Station 
Condition 1 _3_ _5 _ __..!1_ ::tL .22_ Ji_ 4o 46 __g_ 

Cyc1es 317-318 
Base test, published discharge 2,200 3,100 3,380 2,325 4oo 425 350 2,125 2,700 200 
Base test, routed discharge 2,521 4,41.1 4,469 3,380 286 573 344 3,151 3,953 115 SW Pass closure, published discharge 1,547 1,547 1,776 1,432 573 458 458 1,490 1,546 172 
SW Pass closure, routed discharge 1,TI6 1,948 1,891 917 745 458 1,719 1,661 172 

Cyc1es 330-331 
Base test, published discharge 2,ZT5 3,500 3,975 2,250 4oo 4oo 300 2,250 2,750 16o 
Base test, routed discharge 2,521. 4,698 3,838 3,323 4o1 401 286 3,437 3,953 115 
SW Pass c1osure, published discharge 1,6o4 1,6o4 2,521 1,490 630 458 4o1 1,490 1,490 229 
SW Pass closure, routed discharge 

Cycles 344-345 
Base test, published discharge 2,250 3,700 4,175 2,350 425 300 200 2,580 2,550 115 
Base test, routed discharge 2,292 4,640 3,781 2,349 458 286 286 3,036 2,463 172 
SW Pass closure, published discharge 1,490 1,375 1,547 1,432 516 344 573 1,490 1,490 172 
SW Pass closure, routed discharge 1,719 1,948 2,005 1,719 859 573 859 1,719 1,719 458 

Cyc1es 360-361-362-363 
Base test, published discharge 
Base test, routed discharge 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,719 1,833 1,891 1,719 687 573 802 1,547 1,661 401 

Cycles 371-372 

Base test, published discharge 2,690 4,475 5,025 2,800 425 300 300 2,350 3,300 220 
Base test, routed discharge 2,865 5,443 4,411. 2,979 630 458 4ol 3,667 3,437 286 
SW Pass closure, published discharge 1,490 1,490 1,490 1,375 458 4o1 458 1,375 1,490 172 
SW Pass closure, routed discharge 1,776 1,833 1,833 1,661 745 573 802 1,719 1,719 4ol 

Cyc1es 385-386 
Base test, published discharge 2,950 4,950 5,650 3,225 550 300 200 2,580 3,4oo 280 
Base test, routed discharge 
SW Pass c1osure, published discharge 
SW Pass closure 1 routed discharge 

Cyc1es 398-399-400 
Base test, published discharge 2,720 5,750 5,575 3,675 675 300 225 2,425 3,700 425 
Base test, routed discharge 3,323 6,416 4,297 4,125 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 1,490 1,318 172 
SW Pass closure, routed discharge 1,661 1,661 1,719 l,6o4 974 859 401 1,547 1,661 687 

Cyc1es 412-413 
Base test, published discharge 2,26o 5,350 5,750 3,800 1,250 625 200 2,820 3,980 650 
Base test, routed discharge 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 425-426-427-428-429 

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 2,463 4ol 4,755 4,984 1,719 
SW Pass closure, published discharge 1,031 l,TI6 1,948 1,490 687 687 1.15 1,375 1,375 688 
SW Pass closure, routed discharge 1,432 1,833 1,719 l,6o4 1,776 1,318 344 1,6o4 1,661 974 

Cycles 4 39 -44o 

Base test, published discharge 3,025 5,375 4,950 3,800 2,475 1,6oo 380 3,125 4,300 750 
Base test, routed discharge 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 452-45 3 

Base test, published discharge 3,490 5,900 6,400 4,450 2,525 2,400 875 3,300 4,6oo 1,190 
Base test, routed discharge 4,469 7,505 6,875 5,094 6,187 5,328 1,490 4,698 5,786 4,182 
SW Pass closure 1 published discharge 1,318 1,661 1,490 1,375 l,26o l,26o 344 1,26o 1,432 516 
SW Pass closure 1 routed discharge 1,547 1,719 1,719 1,547 3,552 3,036 974 1,6o4 1,661 1,891 

Cycles 463-464-465-466 

Base test, pub1ished discharge 4,180 6,275 8,050 4,450 3,950 3,100 2,6oo 4,4oo 5,200 2,175 
Base test, routed discharge 
SW Pass closure, published discharge 
SW Pass closure 1 routed discharge 

(Continued) 



Table 5 (Continued) 

s tion 
Condition 1 __ 3_ _5_ .-l:L _.3l_ __52_ _L 40 46 52 

Cycles 479-480 
Base test, published discharge 4,850 6,525 9,425 5,150 4,875 3,6oo 2,000 5,000 5,500 2,700 
Base test, routed discharge 5,729 9,625 7,161 6,989 7,276 7,906 4,125 7,161 6,989 7,219 
SW Pass closure, published discharge 1,490 1,833 1,661 1,490 5,042 3,036 917 1,547 1,490 1,948 
SW Pass closure, routed discharge 1,547 1,776 1,948 1,604 6,245 6,187 2,693 1,891 1,604 5,042 

Cycles 506-507 
Ba~e test, published discharge 6,225 9,100 8,925 6,825 6,000 5,050 2,800 6,000 5,620 3,975 
Base test, routed discharge 6,932 10,941 9,968 8,594 9,052 9, 739 6,875 8,364 9,052 8,937 
SW Pass closure, published discharge 1,661 1,848 1,833 1,661 6,302 5,271 2,807 2,4o6 1,604 4,927 
SW Pass 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 discharge 7,025 9,400 9,825 7,550 6,680 6,375 3,650 7,Zf5 7,050 5,6oo 
Base test, routed discharge 7,505 11,000 10,885 9,052 10,083 10,312 7,448 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 

Cycles 533-534 
Base test, published discharge 7,450 10,300 8,825 8,325 8,200 7,350 4,775 8,000 8,000 6,500 
Base test, routed discharge 8,135 11,458 8,364 9,280 10,083 10,885 7,448 9,396 9,739 10,083 
SW Pass closure, published discharge 1,776 2,349 1,948 1,948 9,052 6,932 4,469 3,094 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 2,4o6 2,863 2,177 7,620 7,448 1,031 3,266 1,776 8,021 
SW Pass closure, routed discharge 

Cycles 560-561-562-563 
Base test, published discharge 8,190 10,425 9,500 8,800 7,025 6,780 3,700 8,675 8,800 6,675 
Base test, routed discharge 8,594 11,744 9,510 9,625 9,396 10,255 4,927 10,083 10,312 8,880 
SW Pass closure, published discharge 1,948 2,750 2,635 2,292 7,276 6,302 3,781 3,437 1,833 6,818 
SW Pass closure, routed discharge 2,120 2,750 2,292 2,349 9,396 9,223 4,870 4,182 1,776 8,823 

Cycles 574-575 
Base test, published discharge 8,500 10,100 10,800 8,775 6,475 6,ooo 3,900 9,125 8,050 6,200 
Base test, routed discharge 8,937 11,802 9,625 9,854 8,594 9,166 6,302 9,625 9,74o 8,937 
SW Pass closure, published discharge 2,292 2,750 2,463 2,635 6,474 4,812 3,151 3,495 2,062 5,901 
SW Pass closure, routed discharge 

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 4,375 
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 4,411 3,896 3,437 3,495 ?,005 4,469 
SW Pass closure, routed discharge 2,578 3,094 2,635 2,750 7,791 6,875 5,443 4,469 2,062 7,333 

Cycles 601-602 
Base test, published discharge 8,275 9,525 9,4oo 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 9,682 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 

Cycles 614-615 
Base test, published discharge 8,24o 9,550 8,500 8,200 4,825 3,250 3,200 8,525 7,900 4,025 
Base test, routed discharge 8,995 11,114 9,510 9,396 7,161 5,156 5,614 9,281 9,682 5,156 
SW Pass closure, published discharge 2,922 3,437 2,922 3,036 4,870 2,922 3,036 3,380 2,863 4,239 
SW Pass closure, routed discharge 3,380 4,182 3,552 3,437 7,161 4,526 5,443 4,354 2,865 5,729 

Cycles 641-642 
Base test, published discharge 8,250 9,400 9,100 8,050 3,700 3,400 3,350 7,725 6,875 3,980 
Base test, routed discharge 9,052 10,656 11,343 9,281 6,015 5,385 5,443 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 3,896 3,781 4,239 4,010 5,844 5,156 3,724 4,583 3,380 5,729 

Cycles 668-669 

Base test, published discharge 7,560 8,775 8,625 7,850 4,175 3,000 2,650 7,800 7,900 3,900 
Base test, routed discharge 8,765 10,427 9,797 9,567 7,161 6,646 4,927 8,078 9,338 6,187 
SW Pass closure, published discharge 3,437 3,552 3,437 3,323 4,239 3,781 2,349 3,609 3,208 3,724 
SW Pass closure, routed discharge 4,068 4,297 4,297 4,239 6,359 5,672 2,693 4,526 3,896 4,927 

(Continued) 
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Sta on 
Condition 1 _L _L 2L Z'{ 29 _]£_ 40 46 _g_ 

Cycles 695-696 
Base test, published discharge 7,f'«l 9,000 8,800 8,300 4,200 3,825 1,6oo 8,200 8,375 3,790 
Base test, routed discharge 8,708 10,427 8,995 9,223 7,677 7,161 4,125 9,052 9,223 6,818 
SW Pass closure, pUblished discharge 3,552 3,667 3,6o9 3,552 4,469 4,068 1,375 3,667 3,151 3,6o9 
SW Pass closure, routed discharge 4,297 4,297 4,583 4,297 5,500 5,729 2,234 4,812 4,239 5,271 

Cycles 722-723 
Base test, published discharge 4,984 8,308 7,448 5,958 3,838 3,266 6,531 4,984 3,724 
Base test, routed discharge 6,187 10,198 8,021 5,729 6,989 7,448 1,432 8,594 4,812 7,333 
SW Pass closure, published discharge 2,922 3,838 3,896 3,552 4,297 4,469 859 3,323 1,490 3,896 
SW Pass closure, routed discharge 3,151 4,4ll 4,469 4,469 5,614 5,958 1,432 4,297 1,318 5,500 

Cycles 749-750-751-752 
Base test, published discharge 5,042 7,276 7,219 5,271 1,26o l,26o 3,437 4,297 4,984 1,661 
Base test, routed discharge 5,786 9,396 6,646 7,948 6,981 7,219 3,323 7,677 3,667 2,979 
SW Pass closure, published discharge 3,151 3,495 3,208 3,323 3,724 3,495 1,776 3,437 2,635 2,177 
SW Pass closure, routed discharge 3,495 4,239 4,010 3,781 5,901 5,328 3,266 3,896 2,578 4,068 

Cycles 776-777 
Base test, published discharge 3,208 6,531 4,698 3,724 2,005 630 172 2,521 1,547 630 
Base test, routed discharge 5,958 9,339 7,276 8,995 5,099 3,296 3,036 7,677 5,213 917 
SW Pass closure, published discharge 3,094 3,437 3,323 3,323 3,266 2,120 1,661 3,437 2,750 172 
SW Pass closure, routed discharge 3,724 4,239 4,068 3,896 4,354 3,552 516 4,125 2,865 1,375 

Qrcles 803-804 
Base test, pUblished discharge 3,266 5,099 4,927 3,151 1,146 1,146 745 3,6o9 1,719 573 
Base test, routed discharge 7,104 10,943 8,307 8,021 4,354 3,724 2,349 8,307 4,984 3,437 
SW Pass closure, published discharge 3,036 3,495 3,495 3,266 2,292 1,432 1,547 3,208 2,062 917 
SW Pass closure, routed discharge 3,838 4,297 4,239 3,953 3,838 2,807 1,432 4,010 1,891 2,979 

Cycles 830-831 
Base test, published discharge 3,781 5,099 6,130 2,979 1,375 1,203 4ol 2,635 1,948 458 
Base test, routed discharge 6,474 ll,516 7,161 8,078 4,927 4,297 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 1,26o 3,266 974 1,490 
SW Pass closure, routed discharge 3,552 4,125 4,125 3,896 3,380 2,750 1,661 3,838 1,26o 2,463 

Cycles 846-847 
Base test, published discharge 
Base test, routed discharge 
SW Pass closure, published discharge 2,750 2,979 3,094 2,807 2,349 1,891 1,049 3,151 2,062 1,547 
SW Pass closure, routed discharge 

Cycles 857-858 
Base test, published discharge 3,455 4,927 6,531 3,437 2,463 1,776 745 4,239 3,781 172 
Base test, routed discharge 7,791 10,771 8,135 8,594 4,870 4,010 2,693 6,989 7,333 3,266 
SW Pass closure, published discharge 
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 

Qrcles 884-885 
Base test, published discharge 4,755 6,302 7,104 4,64o 1,547 1,432 687 5,156 4,4ll 573 
Base test, routed discharge 7,791 10,141 6 .• 703 7,963 4,182 3,781 2,4o6 6,302 7,219 3,667 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 3,552 3,667 3,838 3,609 2,463 1,833 1,318 3,724 2,807 1,891 

Cycles 9ll-912 
Base test, published discharge 3,781 5,786 5,729 4,010 1,432 1,26o 516 4,755 2,234 687 
Base test, routed discharge 5,099 8,708 4,984 5,786 3,896 3,208 1,547 6,359 1,146 2,463 
SW Pass closure, published discharge 

1,948 3,208 3,208 3,036 SW Pass closure, routed discharge 2,807 2,292 1,089 3,266 172 2,062 

Cycles 938-939 
Base test, published discharge 3,896 4,812 6,073 3,266 1,203 1,089 229 4,010 1,375 172 
Base test, routed discharge 4,354 7,333 2,979 4,010 3,208 2,635 1,031 4,068 1,490 286 
SW Pass closure, published discharge 

3,495 2,349 687 SW Pass closure, routed discharge 2,292 2,578 2,750 2,177 573 2,750 172. 

Qrcles 965-966 
Base test, published discharge 2,865 2,750 4,010 2,292 745 745 745 2,177 1,719 57 
Base test, routed discharge 3,495 5,844 3,323 3,552 1,776 1,089 458 2,693 2,578 172 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,062 2,234 2,234 2,292 2,005 1,948 344 2,578 1,490 ll5 

(Continued) 



Table 5 { ContiDUed) 

s t on 
Condition 1 _L _L __11_ Z7 29 _L 4b 46 ___g_ 

Cycles 919-980 
Base test, published discharge 2,578 2,005 3,380 1,948 344 516 458 1,833 2,4c6 57 
Base test, routed discharge 3,437 4,927 3,896 3,896 1,031 516 573 2,807 4,068 115 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Qlcles 992-993 
Base test, published discharge 2,4c6 2,635 2,521 1,776 401 401 344 745 2,292 57 
Base test, routed discharge 3,38o 4,411 2,750 3,437 458 229 458 2,979 3,552 115 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,406 2,635 2,578 2,463 1,719 1,375 630 2,4c6 2,292 172 

Cycles 1006-1007-1008-1009 

Base test, published discharge 2,120 2,292 2,349 1,604 344 344 344 917 1,948 172 
Base test, routed discharge 3,208 5,099 4,927 2,865 458 401 576 2,693 4,010 115 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 1019-1020 
Base test, published discharge 2,292 2,120 2,578 1,719 286 286 458 1,031 2,292 115 
Base test, routed discharge 3,151 4,239 3,495 2,635 573 344 401 3,266 4,010 172 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,578 2,292 2,635 2,349 1,203 859 401 2,4c6 2,463 286 

Qlcles 1032-1033 

Base test, published discharge 1,146 2,578 3,495 1,6o4 286 286 286 1,719 2,005 172 
Base test, routed discharge 2,693 4,297 2,234 2,807 516 344 286 2,463 3,323 172 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 1046-1047 

Base test, published discharge 2,062 2,922 3,437 2,062 366 366 458 2,062 2,177 458 
Base test, routed discharge 2,865 5,213 5,557 3,208 573 286 286 3,437 3,266 229 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,463 2,292 2,578 2,4c6 859 630 573 2,406 2,406 458 

Clcles 1073-1074 

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 4,354 4cl 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,292 2,120 2,578 2,292 859 573 630 2,062 2,292 573 

Qlcles 1100-1101 

Base test, published discharge 2,8o7 5,672 7,047 3,323 516 401 172 3,094 2,979 229 
Base test, routed discharge 3,151 7,619 7,791 4,927 1,661 1,26o 286 5,901 4,927 802 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,719 2,177 2,406 2,177 1,031 8o2 286 1,490 2,177 630 

Qzcles 1108-1109-1110-1111 

Base test, published discharge 
Base test, routed discharge 
SW Pass closure, published discharge 

630 2,635 1,661 1,146 286 1,146 1,833 8o2 SW Pass closure, routed discharge 2,177 2,120 

Clcles 1127-1128 

Base test, published discharge 2,750 4,984 6,646 2,750 1,031 8o2 115 2,005 3,036 344 
Base test, routed discharge 3,268 8,300 8,500 5,850 2,292 2,463 1,031 4,755 4,984 1,719 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,776 1,948 2,349 2,120 1,719 1,375 458 1,432 2,120 974 

Clcles 1154-1155 

Base test, published discharge 2,8o7 5,156 4,640 3,38o 2,005 1,891 917 3,323 3,495 630 
Base test, routed discharge 4,469 8,950 9,150 6,750 6,187 5,328 2,234 4,698 5,786 4,182 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,948 2,234 2,062 1,833 3,323 2,349 1,089 1,833 2,234 1,033 

Clc1es 1181-1182 

Base test, published discharge 3,896 5,672 6,989 4,125 3,437 2,578 1,26o 3,896 4,297 1,031 
Base test, routed discharge 5, 729 9,625 9,800 7,700 7,276 7,906 4,125 7,161 6,989 7,219 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,833 2,120 2,062 1,948 4,870 4,c63 1,375 2,292 1,948 3,323 

{Continued) 



Table 5 (Continued) 

Station 
Condition 1 _3_ _5_ .2L 27 _§2_ _]£_ 40 46 __g_ 

£rcles 1208~1209 
Base test, published discharge 4,411 6,818 6,187 4,182 4,125 3,208 1,6o4 3,208 4,927 2,463 
Base test, routed discharge 6,932 10,541 10,500 8,6oo 9,052 9,739 6,875 8,364 9,052 8,937 
SW Pass closure, published discharge 
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 tes~, published discharge 5,099 8,652 9,396 6,073 4,698 3,896 1,948 4,64o 6,245 3,266 
Base test, routed discharge 7,505 11,000 10,885 9,050 10,083 10,312 7,448 8,823 9,166 9,854 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycle 1235-1236 
Base test, published discharge 5,213 8,364 9,510 5,844 6,302 4,469 2,062 6,073 5,786 4,125 
Base test, routed discharge 8,135 11,458 8,364 9,28o 10,771 10,885 7,448 9,396 9,739 10,083 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 1,948 2,635 2,349 2,177 6,416 5,213 2,693 2;922 2,234 3,724 

Cycles 1249-1250 
Base test, published discharge 6,416 8,651 10,369 6,130 6,187 5,500 1,719 7,276 6,531 4,698 
Base test, routed discharge 8,651 12,031 10,198 9,625 10,198 10,771 2,234 9,682 9,968 10,251 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 1262-1263-1264-1265 

Base test, published discharge 7,104 9,739 8,937 7,161 6,302 5,729 2,635 7,333 7,104 4,698 
Base test, routed discharge 8,594 11,774 9,510 9,625 10,427 10,255 5,385 10,083 10,312 8,88o 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,177 2,578 2,578 2,521 5,328 4,870 1,719 2,922 2,062 4,755 

Cycles 1276-1277 
Base test, published discharge 7,310 8,995 9,223 6,989 5,271 5,156 3,6o9 7,505 6,818 5,156 
Base test, routed discharge 8,937 11,8o2 9,625 9,854 8,937 9,467 6,302 9,625 9,740 9,166 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

£lcles 1289-1290 
Base test, published discharge 7,276 8,193 9,453 6,875 4,870 4,469 3,208 7,734 6,703 2,807 
Base test, routed discharge 8,937 11,229 10,198 9,281 8,823 9,166 5,901 9,337 9,396 6,989 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,578 2,635 2,693 2,635 4,526 3,838 2,463 3,036 2,349 2,635 

Cycles 1303-1304 
Base test, published discharge 6,245 7,906 8,651 6,932 4,469 3,495 3,036 7,448 6,76o 3,266 
Base test, routed discharge 9,109 10,943 9,109 9,223 7,505 5,958 6,588 10,083 9,632 5,443 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 

Cycles 1316-1317 

Base test, published discharge 7,219 7,849 8,193 6,989 3,781 2,979 3,208 7,104 6,76o 3,6o9 
Base test, routed discharge 8,995 11,114 9,625 9,396 7,276 6,187 5,614 9,281 9,682 5,156 
SW Pass closure, published discharge 

2,750 2,8o7 2,865 2,8o7 3,781 2,8o7 2,521 3,208 2,349 3,495 SW Pass closure, routed discharge 

Cycles 1343-1344 

Base test, published discharge 7,161 7,448 9,625 6,875 3,6o9 3,094 2,865 7,276 6,703 3,437 
Base test, routed discharge 9,052 11,458 11,343 9,281 6,703 6,474 5,443 9,510 9,682 6,646 
SW Pass closure, published discharge 

2,922 3,208 2,979 2,922 4,354 3,781 2,406 3,036 2,635 3,552 SW Pass closure, routed discharge 

crcle 1370-1371 

Base test, published discharge 7,448 8,823 9,739 7,562 4,297 4,239 2,521 7,161 7,390 3,6o9 
Base test, routed discharge 9,052 10,885 9,797 9,567 7,791 7,791 4,927 9,166 9,510 6,989 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,979 3,208 3,036 3,036 5,271 4,583 2,635 3,323 2,922 3,953 

Cycles 1397-1398 
Base test, published discharge 7,734 9,396 9,567 7,219 5,385 5,156 2,292 7,620 7,047 4,354 
Base test, routed discharge 8,937 11,171 9,510 9,396 8,708 8,937 4,526 9,567 9,281 8,135 
SW Pass closure, published discharge 

3,036 5,042 1,776 3,495 4,411 SW Pass closure, routed discharge 3,151 3,151 3,208 5,557 2,8o7 

(Continued) 
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t on 
Condition 1 _L _5_ __]]_ ___31_ __32_ _]!£__ 4() 46 ...23._ 

Cycles 1424-1425 

Base test, published dischsrge 
Base test, routed dischsrge 
SW Pass closure, published discharge 

2,4c6 3,2C8 3,38C 5,786 5,614 SW Pass closure, rou:ted discharge 3,151 8C2 3,38C 917 5,729 

Cycles 1451-1452 

Base test, published discharge 
Base test, routed discharge 
SW Pass closure, published dischsrge 

3,036 5,443 5,443 974 2,005 SW Pass closure, routed discharge 2,750 3,151 3,151 3,151 3,38C 

Cycles 1478-1479-148C-1481 

Base test, published dischsrge 
Base test, routed discharge 
SW Pass closure, published discharge 
SW Pass closure, routed discharge 2,979 3,38C 3,266 3,323 4,698 3,437 1,776 3,781 2,234 1,089 

Cycles 1505-1506 

Base test, published discharge 
Base test, routed discharge 
SW Pass closure, published discharg<c 
SW Pass closure, routed dischsrge 2,979 3,323 3,151 3,266 3,838 3,6o9 917 3,495 1,547 2,635 



Table 6 

Low and Hi!lh Salinit;r Measurements in Base Tests and Closure Test, First and Second Years 
Salini t;r in I!I!m 

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 Discharge Dischar~:~e 

Low Salinity z First Year* High Salinityz First .Year** 

1 3,094 1,490 1,719 1 8,594 1,948 3,495 
2 3,667 1,6o4 1,776 2 11,000 2,693 3,896 
3 4,469 1,490 1,833 3 11,744 2,750 4,239 
4 6,130 1,490 1,833 4 13,062 2,521 4,068 
5 4,354 7,562 11,573 5 9,510 13,520 
5X 1,891 5X 2,635 4,010 
6 4,583 6,531 6 10,427 2,578 13,463 
7 3,437 6,818 11,286 7 12,145 15,010 14,323 
8 6,359 9,223 12,031 8 13,979 15,583 15,010 
9 6,76o 9,510 13,4o6 9 13,520 14,781 10,083 

10 6,76o 9,854 13,4o6 10 13,4o6 16,270 12,145 
11 3,495 1,490 1,719 11 9,281 2,4o6 3,896 
12 2,693 1,6o4 1,776 12 9,625 2,234 4,068 
13 3,552 1,490 1,719 13 9,625 2,292 3,781 
14 3,953 1,490 1,719 14 9,567 2,349 3,838 
15 3,380 1,432 1,661 15 9,739 2,4o6 3,6o9 
16 3,781 1,6o4 1,776 16 10,312 2,635 3,896 
17 4,239 1,719 1,719 17 11,458 2,349 4,010 
18 5,042 1,833 1,776 18 12,375 2,578 3,838 
19 5,729 1,490 1,776 19 12,6o4 2,177 3,838 
20 5,557 1,490 1,719 20 ll,573 3,151 4,010 
21 2,693 1,375 1,6o4 21 8,250 3,667 4,182 
22 2,005 1,203 1,547 22 8,479 3,953 4,068 
23 1,719 1,203 974 23 8,594 4,469 3,781 
24 1,031 1,26o 1,089 24 7,104 3,667 3,953 
25 1,031 1,089 974 25 9,968 6,359 4,755 
26 630 630 745 26 6,818 6,932 4,526 
27 458 802 687 27 9,396 7,276 5,901 
28 344 458 630 28 9,281 5,901 4,984 
29 286 573 573 29 10,255 6,302 5,328 
30 458 802 573 30 10,198 6,302 5,271 
31 458 687 687 31 10,083 8,021 5,672 
32 458 745 687 32 10,198 5,614 4,755 
33 745 802 802 33 10,198 5,328 5,099 
34 458 4ol 802 34 4,927 3,781 3,266 
35 687 917 859 35 9,166 3,953 4,698 
36 1,031 1,031 1,031 36 9,052 5,156 4,297 
37 3,781 1,661 1,719 37 10,427 3,151 3,896 
38 3,094 1,6o4 1,719 38 10,141 3,036 3,953 
39 3,838 1,547 1,719 39 9,625 3,552 3,896 
4o 2,750 1,547 1,547 4o 10,083 3,437 3,896 
41 2,292 1,6o4 1,547 41 9,467 3,896 3,953 
42 3,667 1,6o4 1,719 42 9,510 3,094 3,896 
43 3,838 1,661 1,719 43 10,656 3,094 4,010 
44 3,437 1,490 1,719 44 8,537 2,693 3,495 
45 4,125 1,6o4 1,719 45 9,510 2,349 3,896 
46 4,870 1,490 1,661 46 10,312 1,833 2,578 
49 229 687 802 49 9,739 7,620 5,271 
50 ll5 573 516 50 8,135 7,161 4,698 
52 115 115 4ol 52 8,880 6,818 4,o68 
53 115 172 4ol 53 6,531 4,755 1,661 
54 115 745 516 54 7,333 5,557 4,927 
55 115 458 573 55 8,880 5,099 4,927 
56 115 115 115 56 229 286 57 
57 115 115 115 57 286 229 115 
58 115 115 115 58 229 229 ll5 
59 115 115 115 59 286 344 ll5 
6o 115 115 115 6o 687 344 115 
61 115 115 115 61 630 344 115 
62 115 115 115 62 4ol 344 57 
63 115 229 115 63 401 401 115 
64 115 115 115 64 458 344 115 
65 115 115 115 65 516 458 115 
66 115 57 57 66 4o1 229 57 
67 115 115 115 67 516 344 ll5 
68 115 229 172 68 974 516 115 
69 229 57 57 69 1,089 458 ll5 
70 115 57 ll5 70 802 573 115 
71 ll5 57 ll5 71 4,239 573 344 
72 ll5 57 115 72 3,380 573 344 
73 115 115 ll5 73 1,146 229 115 
74 ll5 115 115 74 1,031 630 115 
75 115 229 115 75 1,490 4ol 115 
76 115 57 115 76 917 229 115 

ed 

* Base test 1954 published discharge 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 
36o-361-362-363. 

** Base test 1954 published discharge not taken. 1954 routed discharge taken on cycles 560-561-562-563. Closure test 
1954 published discharge taken on cycles 56o-561-562-563. Closure test 1954 routed discharge taken on cycles 
749-750-751·752. 



Table 6 (Continued) 

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 Dischar!!e Discharge Discharge Discharge 

Low Salini tl::z Second Year* High Salini tlz Second Year** 

1 2,120 3,208 630 1 7,104 8,594 2,979 
2 2,922 4,354 2,120 2 7,677 11,000 3,266 
3 2,292 5,099 2,177 3 9,739 11,744 3,380 
4 3,151 4,927 2,521 4 11,859 13,062 3,266 
5 2,349 4,927 11,286 5 8,937 9,510 12,202 
5X 2,635 5X 3,266 
6 3,036 4,068 9,682 6 9,797 10,427 3,151 
7 3,380 3,6o9 11,630 7 12,031 12,145 12,145 
8 3,552 4,927 12,718 8 12,375 13,979 13,979 
9 3,495 4,927 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 3,208 
12 1,776 2,922 2,234 12 7,276 9,625 3,266 
13 1,6o4 2,865 2,120 13 7,161 9,625 3,323 
14 2,177 3,724 2,120 14 7,677 9,567 3,437 
15 2,005 3,38o 2,062 15 7,276 9,739 3,323 
16 1,948 4,354 2,234 16 8,422 10,312 3,151 
17 3,094 4,125 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 4,469 2,234 19 11,229 12,6o4 3,036 
20 2,292 3,6o9 2,349 20 10,828 11,573 3,437 
21 1,547 2,635 2,292 21 8,021 9,281 3,781 
22 1,6o4 1,719 2,234 22 6,932 8,651 4,068 
23 687 1,375 2,120 23 5,901 8,594 4,010 
24 630 802 2,005 24 4,870 7,734 4,010 
25 573 1,26o 1,833 25 5,557 9,968 4,927 
26 401 286 1,375 26 5,901 9,166 3,781 
27 344 458 1,661 27 6,302 10,427 4,698 
28 286 286 1,089 28 5,729 10,427 2,234 

29 344 401 1,146 29 5,729 10,255 3,437 
30 516 401 1,26o 30 4,812 10,198 3,838 
31 458 516 1,375 31 6,073 10,369 4,870 
32 458 687 1,490 32 5,844 10,198 3,838 
33 458 687 1,26o 33 5,328 10,198 3,838 
34 344 516 286 34 2,635 5,385 1,776 

35 344 458 974 35 5,213 9,166 3,094 

36 4o1 458 1,203 36 4,927 9,052 4,239 

37 1,661 3,38o 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 
40 917 2,693 1,146 4o 7,333 10,083 3,781 
41 2,234 2,234 1,776 41 8,078 9,467 4,125 

42 2,292 4,125 2,062 42 8,078 9,510 4,010 

43 2,062 4,755 2,120 43 8,021 10,656 3,323 
44 2,521 3,724 1,719 44 7,276 8,537 3,151 

45 2,922 4,297 1,547 45 8,479 9,510 3,208 
46 1,948 4,010 1,833 46 7,104 10,312 2,234 

49 4ol 4o1 1,26o 49 5,844 9,739 4,239 

50 115 229 8o2 50 4,411 9,109 2,349 

52 172 115 8o2 52 4,698 8,880 1,089 

53 115 115 573 53 2,922 8,994 401 

54 172 172 1,089 54 4,870 8,651 2,635 

55 172 229 1,203 55 5,844 10,255 3,094 

56 115 115 115 56 57 1,089 115 

57 115 172 115 57 172 286 172 

58 115 115 172 58 115 229 229 

59 115 344 115 59 229 286 917 
6o 115 115 115 6o 172 687 229 

61 115 115 57 61 57 630 229 

62 57 115 115 62 229 4ol 172 

63 115 115 115 63 57 4ol 115 

64 57 115 115 64 57 458 229 

65 115 115 57 65 115 516 229 

66 115 115 115 66 115 4ol 172 

67 115 115 115 67 115 516 115 

68 115 229 115 68 115 974 172 

69 115 115 115 69 344 1,089 229 

70 115 115 115 70 115 802 344 

71 115 115 115 71 57 4,239 3,495 

72 115 115 172 72 115 3,380 2,005 

73 115 115 115 73 115 1,146 286 

74 115 115 115 74 57 1,031 286 

75 115 115 57 75 172 1,490 286 

76 115 115 115 76 57 917 172 

* Base test 1954 published discharge taken 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 
cycles 1108-1109-1110-llll. 

** Base test 1954 published discharge taken on cycles 1262-1263-1264-1265. Test 1954 routed discharge 
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. 



Table 7 

Salinit;r Tests 2 1222 Routed Discbarse HYdro~~hs 
Salini t;r in p~m 

Station 
Condition 1 _L _L .....JJ_ 2:Z: ~ J±_ 4o 46 _2_ 

c;rcles 8-2 
Base test 8,651 7,161 4,927 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 
Withdrawal test 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 4,927 7,390 6,359 6,130 
Closure test 4,411 5,901 6,187 4,526 8,135 4,640 2,292 4,526 4,411 5,271 
Withdrawal test 3,495 5,672 6,818 3,266 9,453 5,672 1,833 5,844 2,635 6,703 

C;rcles 4J:-48 
Base test 4,239 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 3,437 6,015 2,979 1,432 4,239 2,005 2,521 
Withdrawal test 3,380 5,328 4,698 3,667 7,448 3,6o9 1,031 5,500 1,833 2,807 

c;rcles :z:4-75 
Base test 1,490 6,187 3,208 2,922 6,474 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 
Wi thd.rawal test 1,021 5,156 2,463 2,234 5,557 2,922 1,776 4,870 229 3,437 

c;rcles 101-102 
Base test 1,26o 4,870 1,203 2,693 5,099 2,979 115 3,724 401 1,089 
Closure test 2,349 4,068 4,469 2,120 3,437 2,234 630 2,635 458 2,234 
Withdrawal test 802 4,010 1,776 1,833 4,297 2,234 458 3,151 115 1,547 

Cycles 128-~ 
Base test 1,719 3,781 2,693 2,521 2,807 1,432 115 3,323 2,005 115 
Closure test 2,635 3,6o9 3,380 1,490 2,234 1,661 516 2,234 1,776 458 
Withdrawal test 1,6o4 3,667 2,062 2,005 2,693 1,;031 115 3,151 1,891 172 

Cycles 122-126 
Base test 2,062 3,6o9 2,234 2,234 1,432 687 917 3,094 2,521 115 
Closure test 2,521 3,266 2,521 1,432 1,089 687 917 2,005 1,891 344 
Withdrawal test 1,719 3,208 1,547 1,776 1,26o 401 573 2,406 1,891 115 

c;rcles 182-18~ 
Base test 2,120 3,094 1,547 1,6o4 745 458 516 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 202-210 
Base test 630 1,719 1,719 917 401 286 172 1,547 286 172 
Closure test 859 1,948 630 344 286 286 344 802 229 115 
Withdrawal test 573 1,719 1,031 344 286 286 172 1,432 172 172 

( Co:p.tinu.ed) 



Table 7 (Continued) 

Station 
Condition 1 _3_ __L __ll_ 2'1 ~ JL 4o 46 __g_ 

Cycles 2~6-2~1 
Base test 859 1,6o4 1,375 630 229 115 115 1,089 735 115 
Closure test 859 1,547 458 687 172 115 172 859 1,26o 115 
Withdrawal test 802 1,26o 1,089 573 172 172 172 573 802 172 

C;rcles 242-220 
Base test 802 1,490 1,146 630 172 172 229 974 917 115 
Closure test ----- -----
Withdrawal test ----- -----

Cycles 26~-264 
Base test 573 1,26o 1,146 573 172 229 115 802 573 115 
Closure test 802 1,26o 573 1,031 115 115 115 344 917 115 
Withdrawal test 573 974 1,146 458 229 172 229 516 573 172 

Cycles 2'19-280-281-282 

Base test 516 1,375 1,089 458 172 229 115 802 458 115 
Closure test 802 1,26o 1,146 687 229 172 172 516 4ol 172 
Withdrawal test 401 1,031 802 401 115 115 115 573 344 115 

c;rcles 290-221 
Base test 516 1,6o4 1,432 630 344 172 229 802 573 115 
Closure test 745 1,146 1,146 687 115 172 115 630 458 115 
Withdrawal test 458 630 573 458 172 172 115 516 458 172 

C;rcles ~0~-~04 
Base test 573 1,661 1,432 603 229 229 115 687 630 172 
Closure test ----- -----
Withdrawal test ----- -----

Cycles ~11-~18 
Base test 573 2,120 1,661 802 115 115 115 745 687 115 
Closure test 687 802 745 687 229 229 172 745 917 172 
Withdrawal test 516 687 630 516 172 172 172 516 573 115 

Cycles ~44-~42 
Base test 687 2,234 1,833 630 115 115 115 1,318 974 115 
Closure test 745 917 745 802 286 229 172 802 859 172 
Withdrawal test 458 458 573 401 57 57 172 458 516 115 

Cycles ~'11-~'12 

Base test 917 2,750 2,463 1,375 286 286 115 2,171 516 115 
Closure test 687 974 859 687 4ol 286 229 802 516 172 
Withdrawal test 516 458 458 401 115 172 115 573 458 115 

C;rcles ~28-~22 
Base test 974 2,292 2,693 1,661 573 516 115 2,863 859 115 
Closure test 516 687 687 745 4ol 344 172 630 458 229 
Withdrawal test 458 458 516 516 172 172 115 516 4o1 115 

(Continued) 



Table 7 (Continued) 

Station 
Condition 1 _L _L _ll_ 27 __&. _A.. 4o 46 _R 

Cycles 42,2-426 
Base test 573 3,552 2,578 1,490 745 630 115 2,578 573 229 
Closure test 401 802 687 630 458 401 172 630 172 229 
Withdrawal test 4ol 573 401 344 172 115 115 458 458 115 

Cycles 4,22-4,2~ 

Base test 2,062 5,672 4,755 2,922 1,146 917 286 4,068 2,349 573 
Closure test 573 687 630 688 401 401 172 573 573 229 
Withdrawal test 344 401 401 286 516 344 115 286 229 115 

C;tcles 479-480 
Base test 3,437 7,620 6,015 3,427 2,062 1,6o4 859 5,328 3,266 1,203 
Closure test 516 687 573 573 1,6o4 974 115 516 630 458 
Withdrawal test 286 4ol 344 286 2,750 687 401 401 286 172 

C;tcles 206-201 
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 1,6o4 
Withdrawal test 401 573 401 458 3,437 2,234 1,203 802 458 917 

C;tcles 2~~-,2~4 

Base test 5,729 8,765 6,302 5,786 4,870 4,354 2,406 6,76o 5,672 3,6o9 
Closure test 573 802 630 573 4,182 5,271 1,203 745 344 3,724 
Withdrawal test 745 745 573 745 5,213 4,583 3,036 1,490 745 2,750 

Cycles ,26o-,261 
Base test 6,359 9,510 7,219 6,416 4,812 4,640 3,380 7,104 6,703 4,o68 
Closure test 687 802 687 630 5,,385 5,557 2,979 1,146 573 4,755 
Withdrawal test 1,203 1,6o4 974 1,203 3,781 3,552 4,068 2,865 1,203 1,547 

Cycles ,281-,288 
Base test 7,219 9,223 8,135 7,448 4,698 3,781 3,036 7,333 6,932 4,239 
Closure test 802 1,146 802 745 5,557 5,328 3,896 2,177 630 4,927 
Withdrawal test 1,776 1,661 1,661 2,062 2,463 3,838 4,182 3,323 1,776 1,833 

Cycles 6oo-6o1 
Base test 7,562 9,453 8,880 7,219 4,583 4,354 3,838 7,963 7,620 4,125 
Closure test ----- -----
Withdrawal test ----- -----

Czcles 611-612-61~-614-61,2 

Base test 7,562 9,625 8,708 7,562 5,213 4,583 3,724 7,562 8,021 4,354 
Closure test 1,031 1,432 1,031 1,031 4,125 4,755 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 

czcles 641-642 
Base test 5,786 8,708 9,052 6,818 5,729 5,156 1,719 6,76o 4,469 4,640 
Closure test 1,031 1,6o4 1,490 859 4,640 5,042 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 7 (Continued) 

Station 
Condition 1 _]_ _2._ __J:i._ 27 _?2_ Jf_ 40 46 ___.2_ 

Cycles 668-662 
Base test 4,927 7,677 6,76o 5,385 5,213 4,870 3,380 6,073 4,125 4,812 
Closure test 1,089 1,6o4 1,203 630 4,411 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 3,6o9 3,437 2,578 

Cycles 680-681-682-68~ 

Base test 
Closure test 1,490 1,719 1,318 1,490 4,010 3,781 2,865 1,891 344 5,213 
Withdrawal test 3,437 3,380 3,094 3,208 4,984 3,151 3,898 3,724 3,323 2,750 

Cycles 622-626 
Base test 5,786 7,276 6,359 6,015 4,640 4,411 3,495 6,073 5,672 4,812 
Closure test 1,719 1,776 1,375 1,661 4,526 3,667 3,323 2,005 974 5,271 
Withdrawal test 3,495 3,6o9 3,036 3,667 4,870 3,323 4,068 4,016 3,6o9 3,094 

Cycles po-:z11 
Base test 5,844 7,333 6,359 5,786 4,755 4,411 3,323 6,76o 5,099 4,469 
Closure test 
Withdrawal test 

Cycles 122-12~ 

Base test 5,385 7,161 6,76o 5,729 4,698 4,239 2,979 5,844 4,755 3,208 
Closure test 1,948 1,833 1,6o4 1,719 3,495 3,268 2,521 2,4o6 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 :Z42-:Z20 
Base test 3,896 6,474 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 3,6o9 3,437 3,724 3,437 2,234 1,833 3,781 3,667 516 

Cycles 776-'('('( 

Base test 859 5,042 974 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 

Clcles 80~-804 

Base test 516 3,323 2,578 1,375 1,719 1,776 57 2,922 172 974 
Closure test 516 1,719 1,490 1,203 1,948 1,719 172 1,547 115 1,203 
Withdrawal test 2,rrr 3,266 3,208 2,750 2,463 1,490 172 2,807 2,922 516 

Clcles 8~0-8~1 

Base test 917 3,036 745 1,318 1,203 1,318 115 2,234 1,6o4 229 
Closure test 
Withdrawal test 



Table 8 

Hydro graphs 

Hurricane Rainfall of September 1947 
Discharge in cfs 

Atchafalaya River Weeks Bayou, Bayou Vermilion 
\vax Morgan Bayou Cypremort Bayou, Petite River 

Day Lake City Teche and Bayou Carlin Anse Basin 

20 13,700 54,6oo 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 48,900 428 475 0 147 

24 11,800 47,400 343 261 0 130 

25 11,500 45,900 307 168 0 151 

26 11,200 44,800 288 122 0 147 

Avg 12,328.6 49,257.1 492.4 657·9 0 156.7 
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1954 HYDROGRAPH 11 REPEAT OF 1954 HYOROGRAPH 
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-- BASE TEST ( 1954 PUBLISHED DISCHARGE) 
--- BASE TEST (ROUTED DISCHARGE) 
---- CLOSURE TEST ( 1954 PUBLISHED DISCHARGE) 
--·- CLOSURE TEST (ROUTED DISCHARGE) 

NOTE: STATION 5X WAS ON THE BAY SIDE OF THE BARRIER 
AND WAS USED ONLY FOR CLOSURE TESTS. SALINITY TESTS-1954 HYDROGAPHS 
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NOTE: ISOCHLORS IN PARTS PER THOUSAND. 

CLOSURE TEST 
PUBLISHED 1954 DISCHARGE 
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CLOSURE TEST 
PUBLISHED 1954 DISCHARGE 
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NOTE: ISOCHLORS IN PARTS PER THOUSAND. 

CLOSURE TEST 
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CURRENT VELOCITY 

EFFECTS OF CLOS lNG 
SOUTHWEST PASS 

STATIONS 30 AND 31 
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CLOSURE TEST 
ROUTED 1955 DISCHARGE 

LOW SALINITY SURVEY 
SCALE 

PROTOTYPE 20,~~::._::---to =2~o,ooo~~4o,oE:oo~eo,ooo FT 
MODEL 10 o m:::a::a 10 20 30FT 



~ r------------------------------------------------------------------
)> 
...; 
rn 
-..J 
-..J 

" > 
\ 
\ 
\ I 
\ I 

\ Guu oF MEnco // 

\ I \_ _______________ _/ 

NOTE: ISOCHLORS IN PARTS PER THOUSAND 

CLOSURE TEST 
ROUTED 1955 DISCHARGE 
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NOTE: ISOCHLORS IN PARTS PER THOUSAND. 

WITHDRAWAL TEST 
ROUTED 1955 DISCHARGE 
LOW SALINITY SURVEY 
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-- BASE TEST, 1954 ROUTED DISCHARGE 
---- HURRICANE TIDE TEST 

HURRICANE TIDE TEST 
NOTE: HURRICANE OF 20 SEPT 1947. 
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