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ABSTRACT
. Computer simulations of the hydrography of Barataria Basin indicate

siéAificant hy&rologic changes due to navigation and transportation
- canals. The simulations compared hydrologic parameters in the Basin
before and after the construction of the Barataria and Intracoastal water-
ways; and the canals associated with eight oil and gas fields. The
waterwayé accounted for about 90 percent of the simulatéd changes;_the
remaining 10 pefcent was due to the canals of the eight oil and gas fields.
fhe‘effects of oil and gas canals are individually small, but they are
cumuiative and, overall, probably are‘just as significantvas those due

to waterways, since there are apprqximaﬁely 90 fields in the Basin.

The f&llowiﬁg hydrélogic éarameters were measured: area flooded
versus nonflooded, Qater heights over a tidal cycle; and total water flow .
ét several locations ovér a tidal cycle. Canals increased the area of
wetland, especially in the northern half of the Basin; for example,
flooded areas increased between 11 andvl3 percent; Water heights
increased on the average by about 2 inches, or more than 9 percent above
normal conditions; this effect was evident only north of Little Lake.
Total water flow over a 25-hour tidal‘cycle increased befween'7 and 16
percent in thg intermediate marshes. Wafer flow at 1ndividual‘exchange

»points in the freshwater marshes was reduced between 20 and 70 percent
of normal. Water flow through' tidal passes was not changed.

Systematic studies of these effects, how to mitigate them, and how
they are related to biological production are badlyvneeded. Large~-scale

'development projects, which require waterways or.canals, should be

carefully evaluated and wonitored to determine their full environmental

effects. Although the hydrologic effects of individual canals of oil and



gas fields are probably small (especially.when evaluated at the basin
level) their effécts are cumulative, and so we recommend that additional
canais be added only 1if abﬁolutely necessary; and, when they are no longer
useful, they should be refilled and refurbished. We also recommend that a
se:;es of workshops be hold with public égencies and private interests to

discuss these results and their management implicationms.

CONCLUSIONS

1) Computer simulations can be used to assess the hydrologic
effects of canals,. especially for the evaluation of their
cumulative effects on a hydrologic basin.

- 2) Computer simulations indicate that canals, such as those used
for large ship traffic and‘thdse used for access to oil and
gas fields, have created significant and cumulative hydrologic
changes within Barataria Basin.

3) Navigational canals, namely the Barataria and Intracoastal
Waterways, accounted for approximately 90 percent of the
hydrologic changes, and canals of eight oil and gas fields
(out of a total of 90 in Barataria Basin) accounted for

about 10 percent of the changes.

RECOMMENDAT IONS
1) We recommend that a systematic study on the cumulative hydrologic
effects of canals be undertaken via computer simulation studies.
This effort should also be related to the;dther studies on
cumulative impacts (namely, 1§nd loss and eutrophicatiqn), and

if possible, correlated with a field study so that some



2)

3y

.4)

5)

6)

empirical relationship can be derived for the effects on
biological production and species habitat requirements.
We suggest that guidelines developed for canalingvinclude
such hydrologic parame;é;s as: flooding; water heights;

water flow over a éomplete tidal cycle, namely ebb and

flood conditioms.

The hydrologic effects of large-gcale‘develqpment projecté
should be evaluated by means of this computet stimul;tion
techqique. On completion of each préjgct, the environment
should be refurbished to its prior or original'condition.

The effects of small projects, such as access canals to

oil and gas fields, should also be evaluated by means of

the comﬁutetvsimulation techﬁique but at two levels; one
being the macr&—scale level, as done in this study, for
evaluation of their Cumqlative effects and the other being
the micro-scale level for eValuationnof immediate hydrologic
gffects.

We -recommend that a series of techni;él wprkshops be Hald
with public agencies.(such as the Louisiana Department of
Wildlife and Fisherieé and the U.S. Army Engineers) and
with private companies (such as oil éompanies) in order to
pfesent our data and discuss possibie management implica-
tions and miﬁigative procedures.

We also recommend that reseércﬁ éfforts on computer simu-
lation models be vigofously supported. ‘A hydrography model
should be developed'for each coastal basin, along with a

series of models that are sensitive to various geographic



scales so that impacts and mitigations may be more

accurately determined.

INTRODUCTION

Canal and dredging activities have a long history-—from at least
the 1920s--in coastal Louisiana. Detailing the environméntal effects
of these activities is of recent origin--namely, the 1970s (e.g., see
Gagliano 1973; Day and Craig 1977; and Stone et al. 1977). The primary
purpose of these envirommental studies has been to placé the impacts of
cheée activities on an objective basis and to provide some data for the
design of possible mitigative procedures.

The extent of canals in Barataria Basin is given in Adans et al.
1976. They estimate that therelare about 60 square miles (about 2 percent
of the total Basin) of various type canals in fhe basin. Some 34 percent
of this total consists of rig access canals, pipeline canals, and oil
field navigation canals. These oil and gas pipeline canals are widely
distributed throughout the basin among 90 fields (Stanfeld 1973). |
Canaling and dredging is not a problem of the past. For examﬁle, during
1974>more than 100 dredging permits were issued in the Basin. The
remainder of the canals in Barataria Basin is made up of navigation
caﬁals, agricultural, and urban drainagg canals, and impoundments.

it is very apparent that canals and their associated activities
are significant in their extent in Barataria Basiﬁ, and a complete

environmental evaluation of their effects is badly needed.

_ OBJECTIVES

The objectives of this study were:



1) To 1nvestigate the feasibility of using hydrologic
modeling to assess cumulative effects of channelization
in the lower Barataria Basin. |

.-;.2) To suggest'hydrologic parameters which erelimportant for

canaling guidelines.

MATERIALS AND METHODS

Solution Technique of the Circulation Model

_The three—dimensionel hydro&ynamic equatiqne of motion were averaged
from bottom to top of the.water coiumn aud solved by the Alternating
Direetions Implicit—Exulicit technique of numerical analysis (McHugh
1976). The driviug force of the model is tidal_elevation. No wind was
coneidered in this seudy‘and freshwater inputs were neglected. Outputs

of the model and water elevations and currents.

Geographical Configuration of the Circulation Model

..The circulation,model encloses a region of coastal Louisiana

bounded on the west by the levee of Bayeu Lafourche and on the east by
the levee of the Mississippi River (Fig. 1); this constitutes a hydro-
flogical unit that can'ue treated, for modeling purposes, in isolation
from the surrounding territory, except where man~made canals conduct
© water into the unit from either of these two rivers., The northern
boundary of the unit is strictly the Mississippi River at its junction’
‘with Bayou Lafourche, but it was convenient to take as the northern

boundary of the estuarine model an artificial obstruction to water flow, .

_namely, Highway 90. This b0undafy can be considered closed except



through Bayou des Allemands. The latfer conducts fresh water ihﬁo
the Basgin from,Lac des Allemands. B

Certain canals-breach the western model boundary, and, for tﬁe
sf;ictest analysis, their flow contributions into the estuary must be
conéidered. Thére afe only two c&nals that bfeach the eastern
boundary;vthese are the Harvey banal No. 1, and the Algiers Alternate.
.Route. However, these latter features are éontrolled by locks at their
junction with the Mississippi, and they are considered as contained
solely within the‘ﬁodél area; hence the easterﬁ boundary is entirely
élosed. The most important canals in the western are the Harvey Canal
No. 2 (Intracoastal Waterway), and Company Canal, and the South West
Louisiana Canal. All these features were modeled, with the option of
vbeihg opeﬁ or closed. ‘A similar option was extended to Bayou des
Allemands. |

The southern boundary of the model area is defined by three
_physically distinet sectors: In the west, from La. Highway 1ﬂto the
bridge across Caminada Passg; in the center, the barrier islands of
Barataria Bay; and in the east, the Freeport Sulphur Compény Canai,
‘céﬁsidered here as a hydrologically constraining featuré., |

The southern boundary has four breaks‘that allow gulf water to
fiow into the model area; they are Caminada Pass, Barataria Pass,
Pass Abel, and Quatre Bayoux Pass. Computation with the modgl shows _
that Barataria Pass accounts for some two thirdé of the volume flow

into and out of the bay; Pass Abel is the least significant.

Grid Selection and Topography

H

The basic mesh size of the grid is 5,741 feet; it was chosen

because it corresponded with 1 cm on the National Ocean Survey chart,



and because it was.the approximate width of Barataria Pass; This square
mesh grid was qfientéd so that the southern boundarv cpincided approxi-
matei§ with the bafrier iélands and the four tidal passes. ‘The resf of
the‘boundary‘followed‘the*levees and}obstructions.mentioned above. In
pafciéular, much of the western boundafy of the model was chosen to follow
the_S—fooﬁ elevation above méan sea level,

Next, additional 1ines were ‘drawn on the regulaf grid in such a

~manner that the greatest ﬁumber of water bodies and contours of importance
could be reprgsgnted with the‘fewest number of additional lines (see
Appendix Fig. Al). The total number of north-south lines (in the

fraﬁe of the model). was restricted to 58, and ﬁﬁe total number of east-
west lines to 75. This created 4,218 interior points at which topographical
eleQations had to be specified--one per grid '"square."

From the dependence of numerical stability on grid mesh size and
integrating time steb, it was found desirable to place gridiliﬁes not
cloéer than -574.1 féet apart, corresponding tovl mm on the chart. This

" enabled a time step.aé lérge as 40 seconds to be employed. Canals with
represented widths of léss than this figure had to be expanded in width
to approximately 574 ft. .The depths of such expanded canals, or natural
channels, were reduced in such a way as to maintain tﬁe model flow cross-
section equal to the actual cross section.

Topographiggl elevations and déptEvaere.defined relative to mean
sea level (MSL), whiéﬁ in turn was assumed to be 0.5 feet above the mean
low water datum of the chart used.~ Marsh areas were set at 0.5 ft above
MSL; areas gnclbsed~by dashed lines on the chart were set either 1-5 ft
above MSL ( if th;y occurred in the western half qf fhe model area), or
2.5 ft above MSL.  Land 5 ft and more above MSL was.assﬁmed fo be outside

the model area.



Variable Wet-Dry Boundary Feature

The internal boundary between water and "dry'" land is a function of
tiﬁe in tidal wetlands. .In-the modei, this b0undary was allbwed to
adjust itself automatically, following a tecﬁnique described in McHugh'
(1977).

Tidal Input to the Model. Hourly tidal elevations measured at the

Bafou Rigaud station (Grand Isle) on 9 and 10 January 1971 were uséd to
congtruct tidal histories at each of the three passes, Caminada, Baratafia,
and Quatre Bayou. On these days the wind was insignificant. The tide
at Pass Abel was assumed to be the mean of thbse at Barataria Pass and
Quéfre Bayoux Pass. On the assumption that tidal ielationships in the Gulf
of Mexico have not change& significantly sincé 1971, the tidal correc-

tions for the times and heights of high and low water, based on Pemsacola,

Fla., were taken from the publication, Tide Tables (1977). With these

corrections, and assuming sinusoidal variation of water level between

adjacent turning points of the tidal curve, the necessary input tidal
functions were estimated. It is impor;ant to note that the tidal curve
off the Louisiana coast is noticeably asymmetric, with very commonly a
drift in mean tide level from one cycle to the next. Consequently, a
pure sinusoid is unrealistic to assume for accurate work.

The constructed tides at the passes showed cleérly,é periodicity
of approximately 25 hours in the fundamental h;rmonic, starting at
0 hburs on 9 January. In order that the model might achieve cyclic
steady state, it was necessary to assume strict periodicity of 25 hours
for all cycles, and therefore that the tidal level at time 25 hours after
time zero, equalled the value at time zéro. The adjustment to the.valué

at 25 hours was less than 8 percent in each case.



‘ Since the model requires water-levels in the passes at'every time
_step, these levels were computed by interpolation between the counstructed

hourly values.

Output of the Cifculation Model

. 'The fundamental output consists of thrée variables for each grid
square: water elevation (relative to MSL), and two perpendicular com-
ponents of velocity.

. These quantities are shown in the diagram for square 1, j:

3,3+1 _ - i+l, j+1 y v

. ‘

isJ Ci’J u

i,3 A 'j ‘ i+1, ———> x
, _

Parallel to southemrn
- grid boundary

Locations of Water Level I and Components of Velocity U, v for a Grid Square.

In addition, certain integrated volume flows were also computed
pertinent to the aims of the present study. These are described herewith.

The model area was-divided up into four vevetation zones and eight
"exchange points" or short segments of the grid between zones. Atound
each zone boundary the instantaneous,volume-flow in cu ft/sec was com-
puted every 12 minutes in the tidal cycle. Thus for zone z at time t,

the. net volume flow out of the zone is

F_(t) =J v-nHal
z i
_Zone

Boundary

where V is the velocity vector, d1 is an element of the zone boundary
with outward unit normal n, and H is the depth along dl. The integral

is of course obtained numericelly from the gr1d dlscretization.



A similar integrétion was performed every 12 minutes for the exchange
segmeﬁts. |
| At the completion of a tidal cycle, the time summation_of‘thé
instantaneous flows was computed using the trapezoidal method to yield
the net flow per zone (exchange segment) per tidal cycle. Thus for

' zone z, if T is the tidal period, the algebraic net flow is given by

Q, = SO'TFz(t)d:

Also of interest are the summed positive flows and the summed negative

flows, which may be denoted for zone z: Q: and Q;{

Ideally, the sum of Q, over all the zones, or equivalently, the net
algebraic flow through all tidal passes per tidal cycle (since the‘model
boundary is assumed closed elséwhere) should equal zero. But computa-
tional errors prevent this.

The total volume of water crossing a zone or zone segment per tidal

cycle, regardless of direction is calculated as
‘ . )
Q= |7 + o7

Difficulties Encountered in Obtaining Soiutions

Following the "zero start” of the model, when artificial (zero)
values of the field variables were spécified; and ﬁhereafter following
any_ghggg to the system consequent on making chénges in topography, the
model had to be allowed to achieve cyclic equilibrium in fhe field
variabies,'or to approach fairly near to éuch a staﬁé. This means that
running the model for an additional cycle will not then significantly

change the results.
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ﬁnfortuﬁately, ﬁonsidérations of time necessitéted that the iterative -
procesé be terminated inAevery case before cyclic equilibrium could be
ja@hieved. On1y 11 cycles'wefe-ruﬁ fér each case: (1) no canals; (2)
‘canals added; The:greaﬁ time needed to.execute oné tidal cycle (about
3 1/2 hours), conditioﬁs of the service, énd an approaching deadline, made
such an arbitrary cut-off ﬁecessary. In ordér to check the closeness of
sblution.cqnvergence,_water_levels‘were output at five selected points
in the grid (Maﬁilla,-Airplane Lake, Little Lake, Lafitte, Barataria) at
every hour. The changes.in values between the 10th and llth cycleé at
fcofresponding timeS;wére generally less than 2 percent; but there were
still some larger fluctuations (up to 8 percent) at Airplane Lake. The

: iarger fluctuations probably arise from the disturbing effect of the
.. variable wet=dry boﬁndary feature of the médel.

It'appears,'however, from graphical disoiav. that the small increase
in water level registered at Little Lake, Lafitte. and Barataria, con-
sequent on adﬁiﬁg the Intracoaskal and Earataria Waterways, is.significants.

" The net flows ouf of the various vegetative zones also provide a
”bhéck on solutibn conQergence. Ideally, these should be zero per tidal
cyclé; Actually, residualé were ﬁfeseﬁt in the four zohes,'being |
vsmaiiestbin the south and increasing northward. The trend is well illus-
trated by figures for case (1). ‘Looking at the 11lth cycle, the most
s&uthefly zone flow per cycie has a residual error of 0.2 percent
(expressed relative to lqt + le~]), the néxt has an.error of 4 perceﬁt,
the ﬁext’of 11 peréent, and the last, or freshﬁater'zone, of 100 percent.
_In.tﬁis region the currents‘were simply too far from the cyclic steady

state to give meaningful results.

11



- . stdill consideriﬁg the 11th cycle, the percentage errors for the

 flow through all passes per cycie, were, for cases (1) and (2), 2.6

percent and 4.9 percent, respectively. These errors remained nearly

constant from cycle to cycle, and hence must again be attributed to the

- noise-generating effect of the variable wet-dry boundary.

Test Conditions

Sections of the Barataria and Intracoastal WaterwaYS were deleted

from the model in order to obtain "pristine" or baseline conditions;

this run was considered #1. Data on the canals of eight oil and gas
fields (Figure 1) were extracted from standard quad maps; these data are

given in table Al4 in the appendix.

RESULTS
Three computer simulations were made. The first simulated the
"pristine" condition of Barataria Basin without the Barataria and Intra-

coastal Waterways and without the canals of the eight oil and gas

. fields; this run (#1) is considered as our baseline condition against

which the other runs (#2 and #3) are compared. The second run simulated
the hydrologic system after the Barataria and Intracoastal waterways were

constructed. For the third run the canals of eight oil and gas fields

and the two waterways were inserted.  Data were computed on three hydrologic

parameters; they are flooded versus nonflooded area, water height over a

*25-hour tidal cycle; and total water flow over a 25-hour tidal cycle;

the latter parameter was estimated at several locations in Barataria
Basin. The raw data on each of these parameters are given in the Appendix,
along with a figure that shows the exact grid system of the computer

model.
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The‘éddition of Baratagia;ﬁﬁd Intracoastal waterways to béseiine'
:conditioné'résultea iﬁ‘the_fioo&iﬁg"of dry areas in the northern parf of |
‘”:the Baraﬁaria Baéin, namély, ﬁbstly north of Lake Salvador (Fig. 1). !
y :noo'qing-is defined as w;cef heights greater than or equal to 0.2 £t in |
3reach grid (éee Appendix, tables Al through A3). The exact area of the
flooding cannot béucalcﬁlatéd Because of the variable grid syétem used.
'>H0wever, this represents an 11 percent increase over baséline conditions ;
“”(Namely,Afun_#l;~téble 1).

" The addition of theicanals of eight oil and gas fields resulted

" “in the flooding of additidnal dry areas, particularly in the northern

part of'thé‘Barataria“Basin, namely, mostly north of Lake Salvador
(Fig. l);b This reﬁresenfs a 3 percent increase in flooding over and
above the effeéts of the two waterways (table 1).

Water heighfs &efe increased as a result of canals. The increase
over béseline conditions Waé significant from Little Lake north (Table
:»2). The median inérease of water height at Liﬁtle‘Lake, as a result

.of Bardtaria and ihtracéastal waterways, was 0.09 ft; at Lafitte it was
h  0:16 ft; énd ét ﬁarataria it &as 0.22 ft. The addition of the canals
of€£hé éiéht‘dil and‘gas fields increased these values to 0.10, 0.18,
and 0.24 ft, Qespectiveiy.

| Tdtalfwater flow over a 25-hour tidal cycle was significantly
changed in éhé'northern part of Barataria Basin as a result of the
" canals (Tables 3, 4, and 5). Total wafer flow per tidal cycle in
_intermediate marshes was increésed by about-z percent above normal- as
- a result of the two wéterways (Bafa;aria and Intracoastal) and by
about 9 ﬁercent above normal as é fesul; ofAthe addition of the canals

of the eight oil and gas fields. Total watef flow per tidal cycle in

13



the fresh marshes was reduced by about 22 percent as a fesult‘of the
tﬁo waterways and by an additional 2 éercen; as a result of the addition
of the canals of the eight o1l and gas fields (Table 3).

Total water flow per tidal cycle at some of the eightvexéhange
points (Fig. 1) %as also significantly altered as a result of the canals
‘(Table 4). For example, total water flow per tidal cycle at exchange

point 2 (Fig. 1) was reduced b& about 67 percent of nofmal as a result
jof the addition of the two waterﬁays, while the addition of the oil and
- gas canals did not alter flow volume.at this boint. Water flow at
exchange point 3 showed the same pattern, namely, a reduction of about
62 percent of normal as a result of the two waterways, and oil and gas
| canals had no effect. At exchange point 4 the total water flow per
tidal cycle was reduced by about 22 percent of normal or baseline
condifions; ﬁhe canals of the eight oil and pas fields decreased water
flow by 2.5 percent of normal.

It should be emphasized that exchange points 2, 3, and 4 are
‘located in the north part of Barataria Basin (Fig. 1).

Total ﬁater fiow per 25-hour tidal cycle at the fourvtidal passes
of Barataria Basin—-namely, Caminada Pass, Barataria Pass, Pass Abel;
and Quatre Bayou Pass--did not show any change by the addition of any
canals. The total water flow for each tidal pass was in all cases

almost exactly equivalent to normal or baseline conditioms.

DISCUSSION
The basic question of these studies is: Do the results describe
reasonablv well what exists in nature? There are two ways to resolve

this question. One, compare the output of the model with empirical or

14



vkﬁdwn hydfographic-data‘frdm Barataria Basin;‘.This has been done in a
;"preliminéry-waynand,the_results are.comparable::additional data on
’ Hydrography of the basin are~now.being_collected so that thils verifica- =
. tion'wil1-be_done more completely and the model adjusted appropriately.:
“Second, compare the output of the model with hydrography Qata gathered
: before and after a large-scaleAproject.- This will be done in association
v‘ﬁith the pipeline Being developed fo; the Louisiana Offshore 0il Port, |
~ TInc. (LOOP). |
| The next moét important questions about our results are: Are the
results significant? Do .they indiqate cumulative effects?
Significance usually-connptes a statistical definition; such as,
‘the résults‘are significant and real if their probability is less than
or equél.to a. 5 percent of being due to chancé. We have no way at
‘preéent of establishing.sﬁch é rigorous definition to our data; however,
we have considered,ali results significant if they differ by 5 percent
or more from baseline cdnditionsd.iThus we believe that the flooding,
the water heights, and Qater moveﬁentAat the northern locations are
significantly different from baseline conditions and that these are the
‘ fesult of the canals.
. Cumulative effects can be~defined as environmental impacts that are
“small individually bu;‘are;additive~innpature. Our preliminary data
suggest that‘the hydrologic effects of canals of oil and gas fields are
small--at least when énalyzed at the basin level--and that they are cﬁmu-
lative. . The basis for this conélusion is first that the effects of the
_‘cayals of eight oil and gas fields were small in comparison to effects
.of major waterways, aﬁd,’secondly, that in almost all cases these caﬁals

caused an increase (or added to) the effects of the'waterways.
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Compuﬁer simulation models have limitations and assumptions that
" ‘the user should ‘be fully aware of. The basin-levei model (ﬁsed in this
study) is presently 1imitéd because of the following: (1) it does not
as yet include the effects of wind; .(2) the grid size is approximately
l-mile, which is quite large; (3) the canal data must be averaged inﬁo
one canal per number of grids covered by the particular oil and gas
field-~this is an extreme simplification; (4) the calculations.assume a
Qariety of simplying features~—as described in the materials‘and methods
section; (5) certain geographic features are not yet realistic, for
example the intracoastal waterway has no levee that blocks waterflow
on either side; and (6) the computer model needs to be run through -
several (at least 12) tidal cycles so that the final results stabilize.
For example, Run #3 was calculated through only 4 cycles becausgbof the
time limitations of the contr;ct. Therefore, the hydrologic values
~derived for the freshwater marsh are to be viewed only as an indication
of the effect; they are not absolute values.

This preliminary study indicates where there is a lack of data pr.
information. TFor example, we do not know how yet to correlate these
results with a change in biological,production or with a change in species

- habitats. In addition, wé do not know how to couple these data with the
| results of other cumulative impact studies such as eutrophication, land

‘loss, and salinity intrusiom.
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© Table 1. Simulation.estimates of the flooded area in Barataria Baéid

created -as a result of Barataria and Intracoastal Waterways
(Run #/2) and the canals of eight oil and gas fields (Run #3).
Both runs were compared to Run #1. Extracted from Tables Al
through A3 in Appendix.

Computer Simulation

Run #2 : Run #3
Area
Percent
Change _ , 10.8+ 13.4+
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Table 2, Median increases of water heights due to canals at

selected locations in Barataria Basin, La.

Values are in feet. Computer simulation Run #2 was
done with Barataria and Intracoastal Waterways and
simulation Run #3 was done with the waterways and

canals of o0il and gas fields. Both runs were compared ‘
to Run #1 which was done without any canals or waterways.

Computer Simulation

legend

location , on Fig, 1 : Run #2 Run #3
Barataria Pass | a ' '.‘0.00 ' 0.00
Manilla ' b ' . 0.02 0.01
Airplane Lake ' - - 0.01 '0.01
Little Lake - d | o0.09 0.10
LaFitte » | e 0.16 0.18.
Barataria . ot l o.22 0.24
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Table 3,

‘Mar sh Type

Total water flow per 25 hr tidal cycle in each of four
marsh types in Barataria Basin, La., in cubic feet

and in percent change (common log base used; see table

in appendix). -Computer simulation Run #1 was done with

no canals; simulation Run #2 was done with the Barataria
and Intracoastal Waterways; and simulation Run #3 was done
with both waterways and canals of eight oil and gas fields,

# cubic feet X 10° . . Percent change

Saline
Brackish
Intermediate

Fresh

Run #1 Run #2 ' Run #3 ‘#2/#1 X 100% #3/#1 X 100%

1.5424  1.5511  1.5618 100.6 101.2

0.3615 0.3658 0.3685 101.2 : 101.9

0.4105  0.4390  0.4764 106.9 116.0

0.7151 0.4844 0.5001 : 67.7 69.9
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Table 4. Total water flow per 25 hr tidal cycle at selected exchange
points in Barataria Basin, La., in cubic feet and percent
change (common log base used; see Appendix, tables A8-A10).
Computer simulation Run #1 was done with nocanals; Simulation
Run #2 was done with the Barataria and Intracoastal Waterways;
Simulation Run #3 was done with both waterways and the canals
of eight oll and gas fields.

Computer Simulatlon

(cubic feet X 10%) | Percent changg
Exchange Point Run #1  Run {#2 Run #3'. #2/#1 X 100% #3/#1'X 1007

1 0.0 0.5195  0.3238 — —

2 - 0.1949  0.0639  0.0613 32.8 31.4
3 ©0.9302  0.3571  0.358L - 38.4 ~ 38.5
4 0.6327  0.490L  0.4998 77.5 79.0
5 0.2880  0.2877  0.2848 99.9 © 98.9

6 2.3375  2.3590  2,3480 100.9 100.4 .
7 0.9077  0.8789  0.8719 9.8 96.0
8 0.0 0.0 0.0 = -
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Table 5.

Pass

Caminada

Barataria

Abel

Total water flow in cubic feet and percent change per 25 hr
tidal cycle through tidal passes of Barataria Basimn, La.

(common log base used; see table'’

" in appendix). Computer

simulation Run #1 was done with no canals; Simulation Run #2
was done with the Barataria and Intracoastal waterways;
Simulation Run #3 was done with both waterways and. the canals
of eight oil and gas fields. ' ' '

Computer Simulation
(cubic feet X 10%)

Percent change

#3

Quatre Bayou  2.8560

All

Run #1  Run #2  Rum #3  T2/#1 X 100% /#1 X 100%
1.5088  1.5180  1.5299 100.6 101.4
0.9210 0.9221 0.9256 .100.1 100.5
0.8725  0.8674  0.8768 9.4 100.5
2.8448  2.8927 99.6 101.3
1.3597 1.3597 1.3708 100.0 100.8
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Flooded areas indicated by 1 and nonflooded areas indicated by O for Run #1.

to Fig. Al (for 10 cycles).
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Grid corresponds

Flooded areas indicated by 1 and nonflooded areas indicated by O for Run #3.

to Fig. Al (for 10 cycles).

Table A3.

32

23 37 N

27 2k

i
~

€04 OEr R S € ECICIC € LM OC T C 1T € DIEEC ¢ Ot O €8 = e e e
»

ACE L CIEI LI = LRI LI A I L T o P e e e )
r

BT T i LR W T R T P R e atatat st RS SR
w . .

HU R e e € P e e T 16 T T L 8 P e e e o e P e g g g e g
I

VSN I o e 1 e o 17 e e g 8 P d AL UE OF 1 6 7= v 1 o [ 1 g 0 B8 = g e P e 7 o e e P e ()
w

NI NI e e o e s P e O L TR N e e o g e e 4 e
o )

G e 1 o £ g T 0 e 0 b 1 e o 8 O e P e 0 7 4 e e 0]

O ) o e 1 o 1 o e = o P O e O P g 8 T (g O g e ¥ Oy P P 0% 0 = P P e e

O o o e (= o e 7 4 e e £ P s A T e T O e g e g P e
E]
'

L el P R alatatalal et S e e
s "
P I e 1 e [ ™ o e A e = e = e P T e T 0 P e T e O g e
3

e DT 1 o 1 P I o ¢ g € e e g g e g P S P e 7§ 0 g e €0 P o e
Bl

WPt Lo gm0 o e b e Y e o o e e P e e O 0 g i e P e £ O A 0 e
2

e e g e e B e g g g 7 g e 0 e e B g (o e e g P 0 e e
7 T

[ R it alatat et ettt e il et et el ettt et el
a

I e P e g e e e s P e
LI 1 e e e e 8 e g P R P (o P T P O 0 R B O P e e = e
L = o b e g e e e e 8 I g g T T o T P e 0 T e O e e
B e e T e

™ b e B e e A e e P O e P 0 g e £ e e e P B e e

T e e e T g e e = g T e e Y S T 1 T g g g g e 1 g P e A e v
[]

I ¥ I 1 T 7 e e e e e e T e T e e e P e o B P T e O e O T e g g

e o e g 0 o P g 0 e e T e o o o B e B e O e 8 A - O e e o o 0
L et ol ool ad ot atad ot L
T o o e o g e e € P e e e g T e e P e e e e e e e
€09 € g o 4 e i e e 0 ¥ 9 e g B e 9 o o gk e o T g B g B O = g $ e g
e e e e v P e T e T T e R e —————
T e e e e T e T e T P e e T T g T e e g 1 T e P P e

. '
P e ettt
P S atatatal et o oy R e R T )
“‘P——rr——wwprﬂfwr;F—FF—PF—FrFPPFFP?'P-F?FFFFFFPFOFF”

PR R el atatat sl etk ad

B e Y B o 4 £ o P W Y Y e 8 g o O 0 o P P

B kol R e e alal o N T e et

e e

= v P T g T P O e e € g e g g e e

o o ey

e o @3 o 4 g e 0 (g (L O b 0 e o i g g e O e g =

B ettt B el et o e o A R R e el ottt el ot el at ot T

Pttt R L ket aladad SRt Rt e e R L L S el B
e e e g e e g g e e e e o o =
P e AL (1 H S P g e 0 B P P g e e T e e g e e e e )

B Yl Y Rt Lalatatat e Ve Rt R R atud ot ot T L
e A e g L 0 s e b £ e e P e g o g e e b
Rl B et el Rttt et et atatat §

T T ST € 17 T 7m0 3G G € 7o 1= 1= CIE K K0 P 7 = 1 i e 4 g o ¥ e T f et e e e g T e g3

I 4D L g e £ E |t 2 TN g g e e O b v e e g P e g P 0 e o i 1
-
IO e R O O MCEIG T O _"r'-Pl-v-p—-"rl‘rv“v"O-F"'"P'" e
O s T D O T T Y e e e e e € P e (e e e e 03
N N S N T e R I e e e e e T T e e e e e e )
o R € O a3 LN IS Yo e e e e e 30 0
'
A e AN Fe R L € D, T e e g e e e b e b g g 1D
PGP G e SOOI O U OO m T e e e e e e e e e E e e e e T O O
PR RCYE O Ry VRN AP PV ST SRR TIR R ST DRTRINE ol ol ol ol ol ol et ol St el odead ot ol ol Lol SRS
[T R R R A A A T W N T N S LRI U ool ol ok it el ot ol MU
. et e e g

I T T e A R S R T R

L YRR e THE TR S VY Ry o T B A R SRS T e R TS A LU I oA Flat ol ol ad et s ol od S10 LAV ]

R I R SR STRE o et ] B R I T e Il et R G E2Y

OV R YR e e T R W

P Y T S

W AN e e AR OCG

SO O IAI T DN L T4 TP TN E I OATE 0 NI NS T NS P
R 0SB0 WG W33 3 3 3 SN AN IO NN = e e e e e e




Water heights over a tidal cycle at.selecféd»locations in Barataria Bﬁsin'

Table A4.

#2 (11 cycles), and #3 (4 cycles).
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brackish, A4 is

1s

is saline, AS i

Ab
Values were calculated through 11 cycles for Run #1.

Water flow per vegetative zone over a tidal cycle.

Table AS.

See Figure 1.

intermediate, and A3 is fresh.
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A6 is saline, A5 is,brackish, Ad is

Water flow per vegetative zone over a tidal cycle.

Table A6.

d through 11 cycles for Ran #2.
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Values were calculate

See Figure 1.
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tidal ‘cycle.

Water flow per vegetative zone over a
intermediate, and A3 is fresh.

Table A7.

Values were calculated through -4 cycles for Run #3.

See Figure 1.
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Values were calculated

Table A9.

Water flow per exchange point over a tidal cycle (see Fig. 1).

through 11 cycles for Run #2.
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int over a tidal cycle (see Fig. 1).

Water flow per exchange po

Table AlO.

Values were calculated

through 4 cycles for Run #3.
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Values

Water flow at tidal passes of Barataria Basin per 25-hour cycle (see Fig. 1).

were calculated through 11 cycles for Run #1.
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Values

Water flow at tidal passes of Barataria Basin per 25-hour cycle (see Fig. 1).

were calculated through 11 cycles for Run #2.

Table Al2.

EASSES

ALL

BARATARIA ABEL Q.BAYOU

CAMINADA

HOUR

D0 \0 DO DABAD O INNININDAL \D DD OODOINND
CIOLOTOOCCCCOL COICOOOLOCOOLO’

(ATSIATSIATAIAT AT STATAIAT AT A TATATA A TATA[ATAT AT
MO QNS ~ DO NI~ OO OIS FNI N T
OO OO0 IO OME (O3~ = IME MO
XOMNITONYIT—UITOOMNOO~OOSNNO D
CNNNNNT e T NI O e NN SNy e
l‘!.".C‘...l"lll."lllll
OUOCOQLOLOLUAOUOCC: C)OOOOOOOUOUQ
T R R I ()

PO UIANANDOB D AW UIA

OCLOUVDOVQOLAQLLOVOLLULOUOLLUCOGC™

€ 07 Fxd e £22 B3 £ 03 [ BT Fed 3 Ead £ £ £ f) 6 £ (I BT R B A a1 B
OO MM O M ONMINOMETNO— O ROO T ™M
OO NN~ OE I OO C) F 0L COUNUNO +— =

NN MANONT OOMNMMOOUN OV OMAFIONNOW Y
oMM EOEOINEC e NI OIS M e

. e » ¢ 0 - e e & 2 & & o e g - * & o * o L L .
OQCCOOCKC ()C’CU(JC!OOOC)OC‘OCJOOO
res it e

o3 HOUNILNINST I 2 ST M o 3 D NN 3y
OOOOVOUCC OOOMIOMNQUOLOLOLOOQ

B2 10 RYOY O R f f) O 6 (a3 00 £ o) R C B AIOIA] B A A )
~ONITIONOMNI IO QN0 It

C MMM~ QO NONOANNIO M= (N O D N =M N -

MNN QOO CIRUNTT O I N GO ONM NN IO N

N0 S NI = N O e e e e e e e

¢ 8 Ff & 0 0 4 0.0 0 20 0 % s 00 g & 9 0 o
[NdlalelelolilbloleldleldlalaloTolelole olslalalalq)
{2 T T O T I O O AN |

O\ OO OO ADADNUNIN F NINIOAO O O\C OO UWNN D
CGOHOOCNUCT MOOAOLOOLCIOCCLOTIK

B BIOY MG RIATGY A6 G I S G o) G B3 000 61 a0 fud B fd Y DAY
CNOUVNCOOT NP OD OO P PONSUI CDO0N
U0 MMWOWUINS s SO OO s oo o s~u
MDD IO NCT TN NN T O M
Lk kol ol el and ol fe OQVe B oo B N N o IY ol ol if ool ol nud Vol Vol g

S 8 & 5 8 8 ¢ 5 5 OB 8 ¢ 8 S p s S g g 0o

COOGCUOLCULOLOOCUOLOT COOLCCLOC,LH
lOl!llllllll o

NN NN 2 T M 3 T2 2 33 3 NN

LOOOOAOCOUAMNOOUOOOCOOUROO0O -

mr-JraJmmmmmmmmmm'mmmmmmmmmm’mm‘m
M- OOTOOVMINGOE I IO OO N
NONNT NN™ 2~ = e 2 OO D X X NCO
W OO @ OMOOUNINO OO IO AL ™0
O M IO T = = OV N O NI O M O O ™ (NN
0..A'Ol."!'I_'O‘."O".CO.!Q--
COOOOQOLOCLVCHIDC OOOLHIODOUOOOLD
[ T T T O I O IO A B R O IO IO | . 111

'OFNMQm@ﬁmmOFNMSWOFQOOPNM:mv

r-r-q—r'r—r—r-v—v—v—NNNNNN

EC9

6649

_l'\
. -

0.1045%

-0.7388E 79  €.2728% (9

£ 10

-7, 12688

suxn

n.1945E 16

SUM OF + FLOWS

RLGEERAIC

0.6466E 10

0.4241E 10 0.5707TE G9

0.1373E 09

-C.7131E 12

£9 . -0.,B8998E (9

2973%

-0

-C.4¢eCE 1°

-C.1381E 10

- FLO4YS

‘SUM OF



Values

Water flow at tidal passes of Barataria Basin per 25-hour cycle (see Fig. 1).

were calculated through 4 cycles for Run #3.

Table Al3.
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Table’Alb. .Canal data pef‘pil and gas fileld used for computer simulations.* '

Clovelly

o Golden Meadow Bayou Couba Couba Island
Field 1 2 C 3 4
Volume (cu ft)  0.1557E+09 0.1147E409  0.7370E+08 0.1230E+08
Area (sq ft) -0.2241EH09 0.2274E+09 . 0.1648EH09  0.6592E+08
Mean Depth (ft)  0.69 0.50 0.45 0.19
: _ Mendicant Lake "

Field Island Wasliington - Lafitte Des Allemands
Field 5 6 1 8
Volume (cu £ft)  0.1640E+08 0.2008EH9  0.2294EH09  0.6550E+08
Area (sq ft) 0.6921E+08 0.1252E409 = 0.3296E+09  0.2472E+09
Mean Depth (ft) 0.24 1.60. 0.70 0.26

*See Figure 1.for locatioms.
NOTE: Depths of Fields to be taken relative to. MSL.:

Depth = Volume/Area.
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