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determining the optimum location and grade ot these levees. Test results
indicate that:

a.

Installing Jonesville-to-lLarto Lake, Tensas-Cocodrie, Sicily Island,
Bushley Rayou, Blue Cane Bend, and South of Red River levees to con-
fining grade; installing Delta Farm levee to existing conditions; and

installing a plug in the entrance to Bushley Bayou to el 60 would
increase crest stages along the Red River to above Moncla and along
the Black amd Ouachita Rivers to above Riverton for both the 1973
flood and 0OPD tlood. The maximum increase in flood crest stages
would he 1.8 ft at Harrisonburg with the 1973 flood and 1.9 ft at
Clayton with the OPD flood.

Rai1si1ng the water surface at Acme 4.8 ft (from el 56.5 to el 61.3)
with the levees 1nstalled as described in subparagraph a above would
raise OPD flood crests to upstream of Monroe. The increase in crest
stages would range from 4.8 tt at Acme to 1.7 ft at Jonesville to
0.2 ft at Monroe.

Installing the South of Red River levee to confining grade with the
other levees 1nstalled as described in subparagraph a above would
raise OPD tlood crests from Clayton to Old River Diversion Channel.
The maximum i1ncrease would be 0.4 ft at Acme.

With the Jevees 1nstalled as described in subparagraph a above, de-
grading the plug in the entrance to Bushley Bayou from el 60 to el 58
"when it is overtopped would lower crest stages from Fort Necessity to
Jonesviile with a maximum decrease of 0.2 ft at Harrisonburg. Remov-
ing this plug when it is overtopped would lower crest stages from
Riverton to mile 15.2 with a maximum reduction of 1.1 ft at
Harrisonburg.

Installing a 1,000-ft-wide confining riverbank floodway around the
west side of Larto Lgke, raising Delta Farm levee to confining grade
with other levees installed as described in subparagraph a above,
would raise OPD flood crest stages in the Ouachita-Black River Basin
upstream of Larto Lake by as much as 0.4 ft and lower those down-
stream by as much as 0.1 ft. Red River crest stages upstream of the
f loodway would be raised as much as 4.0 ft.
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Preface

This study was conducted on the Mississippi Basin Model (MBM) for the
US Army Engineer District, Vicksburg (LMK), by the US Army Engineer Waterways Ex-
periment Station (WES) during the period February-April 1976. The tests were re-
quested by Mr. Phil Combs of LMK during a visit to the MBM in February 1976. Pre-
liminary results were furnished to personnel of LMK upon completion of the tests.

The investigation was conducted in the Hydraulics Laboratory under the general
supervision of Messrs. H. B. Simmons and F. A. Herrmanu, ..., Chief and Assistant
Chief of the Hydraulics Laboratory, and J. E. Glover, Chief of the Waterways Divi-
sion. The engineer in immediate charge of the model study was Mr. J. E. Foster
(retired), former Chief of the River Regulation Branch. He was assisted by
Messrs. J. V. Allen, A. 1. Fortenberry, €. D. Jones, W. L. Higdon, and D. B. Brister.
This report was prepared by Mr. Foster. Data for the report were assembled by
Mr. Allen and Mr. Glover reviewed the report.

Commanders and Directors during the course of this investigation and the prepa-
ration and publication of this report were COL John L. Cannon, CE, COL Nelson P.
Conover, CE, and COL Tilford C. Creel, CE. Technical Director was Mr. F. R. Brown.
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Conversion Factors, US Customary to

Metric (SI) Units of Measurement

US customary units of measurement used in this

upits as follows:

Multiply By
teet 0.3048
cubic teet per second 0.2831685
miles (US statute) 1.609344

report can be converted to metric (SI)

To Obtain

metres
cubic metres per second

kilometres

s
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EFFECTS OF VARIOUS LEVEE ALIGNMENTS AND GRADES ON 1973 AND PROJECT
DESTGN FLOW LINES IN THE RED-OUACHITA-BLACK RIVER BASIN

Hydraulic Model Investigation

The Propolypo

1. The Red-Ouachita-Black River Basin (Figure 1), downstream of Alexandria and
Monroe, Louistana, has a large, relatively flat area with multiple inflows and a
single pnarrow outlet and acts somewhat like a storage reservoir. The area is sub-
ject to tlonding from excessive rainfall over the Red and Ouachita Basins and from
Mississippr River flood flows through the Old River Diversion Channel. The only
outiet from the area 1s the Atchafalaya River at Simmesport, Louisiana. Some of
this area as protected by levees, but these levees have been designed to be over-
topped by the Missassippr River Project Design flood to reduce downstream flooding
4t «ritical locations along the Mississippi and Atchafalaya Rivers. There are
proposed levees that will provide protection for additional areas. These levees are
also to be designed to be overtopped by the Mississippi River Project Design flood,

but they could increase upstream stages for floods of lesser magnitude.
Need for and Purpose of Model Study

2. During and since the 1973 flood, the highest recent flood in the lower
portion of the Red River, changes have occurred in the channels that have altered
rating curves at various points in the Red, Old, and Atchafalaya Rivers. Also,
since the 1973 flood, some major levees have been built or raised. These levee
changes also affected the stage-discharge relationships in the basin. Analytical
determination of the changes to stages and the solution to problems developing in
this area with its multiple inflows, backwater effect from the Mississippi River,
and extremely large natural storage area are complex and uncertain. Therefore it
was decided that tests should be conducted on the Mississippi Basin Model (MBM) to
provide additional information that could be used in conjunction with analytical
data to develop reliable stage predictions for various conditions. The specific
purposes of these tests were to assist the US Army Engineer District, Vicksburg
(LMK), in determining the stages that would result from the Ouachita River Project
Design (OPD) flood with levees to existing conditions and with proposed and some

existing levees to confining grade.
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The Model

1. These tests were conducted on the Mississippt River portion ot the MBM from
Vicksburg, Mississippi, to Baton Rouge, lLouisiana, including the Red River upstream
to Alexandria, Louisiana, the Uuachita River upstream to Monroe, Louisiana, and the
Black and Tensas Rivers and the Atchafalaya River downstream to Krotz Springs,
Louisiana (Figure 2). The MBM is a fixed-bed model of the Mississippi River and its
tributary system built to a horizontal scale of 1:2,000 and a vertical scale of
1:100. Thas model, including appurtenances, instrumentation, and operation pro-
vedure, as described in detail in Mississippi Basin Model Report Number 1-4,
bescription of Mississippi Basin Model, dated July 1951. The portion of the model
used for these tests was adjusted to reproduce stages of the 1973 flood for the

period 10 March-31 May as shown by the results of Test 1.

Test Procedure

4. Ten tests (eight hydrograph and two steady flow) were conducted in this
study. Two of the hydrograph tests (Tests 1 and 2) used flows that occurred in the
prototype during the period 10 March-31 May 1973 and six tests (Test 5-10) used OPD
flood flows with the 1945 flood flows on the Mississippi and Red Rivers. These flows
were 1ntroduced at model inflow points shown in Figure 2 and routed to Baton Rouge
on the Mississippt River and Krotz Springs on the Atchafalaya River where the water
surfaces were held to 1973 prototype stages or to rating curves developed from 1973
prototype data. These tests were conducted with levees to conditions existing in
1973 and with some existing and proposed levees to confining grades.

S. The two steady-flow tests (Tests 3 and 4) used flows simulating the crest
of the OPD flood. These steady flows were routed to Simmesport, Louisiana, on the
Atchafalaya River where the water surface was controlled to produce a given eleva-
tion at Acme. These tests were conducted with some levees to 1973 conditions and
others to proposed alignment and to confining grades.

6. No levees were crevassed during any of these tests. Water-surface eleva-
tions were recorded at model gaging stations for all tests. Discharges were mea-
sured a\ Baton Rouge and Krotz Springs for all tests and at Morganza Floodway struc-
ture for tests of the 1973 flood. Table 1 lists the variable conditions for each

test and Table 2 lists the resulting crest water-surface elevations for each test.

Test 1

Description
7. The 1973 flood flows, used for verification of this reach of the model and

-




The Model

§ These tests were conducted on the Mississippi River portion of the MBM from
Vicksbhurg, Missassippir, to Baton Rouge, lLouisiana, 1ncluding the Red River upstream
to Alexandria, Lowrsiana, the Uuachita River upstream to Monroe, Louisiana, and the
Hisck and Tensas Rivers and the Atchafalava River downstream to Krotz Springs,
Leuwrsrana (Figurve 2). The MBM 15 a fixed-bed model of the Mississaipp:r River and 1ts

trarbutary svatem built to a horizontal scale of 1:2,000 and a vertical scale of

1100 this model, 1ncluding appurtenances, instrumentation, and operation pro-
cedure, as described g detarl in Mississippi Basin Model Report Number 1-4,
Description ot Mississippr Basin Model, dated July 1951. The portion of the model

used tor these tests was adjusted to reproduce stages of the 1973 flood tor the

period 10 March=-31 May as shown by the results of Test 1.

Test Procedure

4. Ten tests (ei1ght hydrograph and two steady flow) were conducted in this
study. Two of the hydrograph tests (Tests 1 and 2) used flows that occurred 1n the
prototype duriag the period 10 March-31 May 1973 and six tests {(Test 5-10) used OPD
flood flows with the 1945 tlood flows on the Mississippi and Red Rivers. These flows
were 1ntroduced at mode)l intlow points shown in Figure 2 and routed to Baton Rouge
on the Mississipp:r River and Krotz Springs on the Atchafalaya River where the water
surfaces were held to 1973 prototype stages or to rating curves developed from 1973
prototype data. These tests were conducted with levees to conditions existing in
1977 and with some existing and proposed levees to confining grades.

3. The two steady-flow tests (Tests 3 and 4) used flows simulating the crest
of the "PL tlood. These steady tlows were routed to Simmesport, Louisiana, on the
Atchafalaya River where the water surface was controlled to produce a given eleva-
tion at Acme. These tests were conducted with some levees to 1973 conditions and
others to proposed alignment and to confining grades.

6. No levees were crevassed during any of these tests. Water-surface eleva-
tions were recorded at model gaging stations for all tests. Discharges were mea-
sured at Baton Rouge and Krotz Springs for all tests and at Morganza Floodway struc-

ture for tests of the 1973 flood. Table 1 lists the variable conditions for each

test and Table 2 lists the resulting crest water-surface elevations for each test. F
Test 1
Description

7. The 1973 flood flows, used for verification of this reach of the model and
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shown in Plates 1 and 2, were introduced at model inflow points downstream from

Vicksburg (Figure 2). The flows at Vicksburg were those measured on the model

during verification tests routed from Memphis, Tennessee. These flows were routed
to the Morganza Floodway structure and Baton Rouge on the Mississippi River and to
Krotz Springs on the Atchafalaya River where water surfaces were held to those
recorded during 1973. Old River and Morganza Floodway structures were operated as
they were during 1973. Levees were to conditions existing in 1973 as shown in
Figures 2 and 3.
Results

8. The resulting stage and discharge hydrographs are compared with available
prototype data in Plates 3-15. These results show that the mode] satisfactorily
reproduced prototype stages and discharges. Model crest stages were within 1/2 ft¥
of the prototype published stages except at high-water gages 180R and Gibson Landing
(Plate 4). These were 0.7 ft above the prototype readings. The model discharge
hydrographs reproduced the general shape of the prototype discharge hydrographs over
the crest at Baton Rouge and Krotz Springs even though they did not reproduce the
erratic fluctuations of the prototype (as much as 130,000 cfs in a total of
1,300,000 cfs in a period of two days). The model discharge at Baton Rouge was
within 4 percent of the published discharge just prior to the crest and within
1! percent on the crest. The model discharge at Krotz Springs was within 2 percent
of the published discharge just prior to the crest and agreed with the published
discharge on the crest. The Morganza Floodway discharges agreed with the published

discharges within about 5 percent.

Test 2

Description ’
9. Test 2 was thr same as Test 1 except that:

a. Sicily Island, Bushley Bayou, Blue Cane Bend, and South of Red River
levees were installed to confining grades along proposed alignments
furnished by LMK as shown in Figure 3.

b. Jonesville to Larto Lake levee was completed as shown in Figure 3 and
raised to confining grade. This levee was completed after the 1973

flood.
c. Delta Farm levee was extended to reflect existing conditions (Fig- 3
ure 3). This extension was constructed after the 1973 flood. 3

d. Tensas-Cocodrie levee was raised to confining grade.

* A table of factors for converting US customary units of messurements to metric
(S1) units is presented on page 3.
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e. A plug was anstalled 10 the entrance to Bushley Bayou to el 60.%

t.  The water surfaces at Baton Rouge and Krotz Springs were held to
rataing curves developed hy LMK from 19773 prototype stages and
discharges.

Results

10, The resulting stage and discharge hydrographs are compared with those for
Test 1 an Plates §-15. These results indicate that reducing valley storage by
ta) making the proposed and some of the existing levees to confining grade,
(b) extending the Delta Farm levee to existing alignment and grade, and (c¢) in-
stalling a plug 1n Bushiev Bayou to el 60 wonld increase 1973 crest stages from
Moncla on the Red River and Riverton on the Ouachita River to Woodside on the
Atchafalaya River. The maximum increase 1n crest stages was 1.8 ft at Harrisonburg
(Plate 10). This 1ncrease 1n Red-Ouachita River Basin crest stages had little, if
any, etfect on Mississippr River crest stages as indicated by the Old River Head-
water hydrographs 1n Plate 6. However, holding Baton Rouge stages to the rating
curve furnished by LMK rai.ed Mississip, River stages from P-7 (just above Old
River) to Baton Rouge. The maximum inci: ase in Mississipp1 River crest stages was
0.6 ft at Baton Rouge. Decreasing the valley storage in the Red-Ouachita River
Basin increased the discharges on the rising side of the hydrograph at Krotz Springs
(Plate 15) by as much as 30,000 cts but had little effect on the crest portion of

this hydrogr.ph or the hydrograph at Morganza Floodway.

Tests 3 and 4

Description

11. Steady flows of 120,000 ¢fs on the Ouachita River, 30,800 cfs on the Boeuf
River, and 25,200 cfs on the Tensas River (simulating the crest of the OPD flood)
were introduced at model inflow points (Figure 2) for Tests 3 and 4. These flows
were routed to Simmesport where the water surface was held first to el 55.9 for
Test 3, to produce an elevation of 56.5 at Acme, and then to el 61.1 for Test 4, to
produce an elevation of 61.3 at Acme. The model conditions for both tests were the
same as they were for Test 2 (Figure 3).
Results

12. The water-surface elevations recorded for Tests 3 and 4 (Table 2) indicate
that with the proposed and existing levees shown in paragraph 9 to confining grade,

raising the water surface at Acme 4.8 ft (from el 56.5 to el 61.3) would raise OPD

* All elevations (el) cited herein are in feet referred to the National Geodetic
Vertical Datum of 1929 (NGVD).




A

tlood stages to upstream of Monroe. The 1ncrease in stages ranged from 4.8 ft at
Acme, to 1.7 ft at Jonesville, to 0.4 ft at Riverton, tu 0.2 ft at Monroe. These
difterences can be used to indicate crest elevations to be expected with the OPD

tlood meeting floods ot a lesser magnitude than the 1945 flood.

Test 5

Descraption

13. Test 5 was the same as Test | except that:

a. The OFPD tluod flows were introduced on the Quachita, Boeuf, and Tensas
Rivers and in Catahoula Lake. The 1945 flood flows were introduced on
the Mississippi and Red Rivers. The 1945 flood flows at Natchez on the
Mississtippi River were modified in an effort to produce a crest water
surface at Acme ot about el 61.3 (actual elevation produced was 61.6
which was considered satisfactory). These inflows are presented in
Plates 16 and 17.

b. The Tensas-Cocodrie levee was graded to el 61.3 from the Mississippi
River main-line levee to Acme and raised to confining grade from Acme
to Cynthia Bayou. The remainder of the levee was left to grades exist-

ing in 1973,
¢. 0ld River Overbank structure was open for the full test period.
d. Water surfaces at Baton Rouge and Krotz Springs were held to rating
curves developed by LMK from 1973 prototype data (as in Test 2).
Results
14. The resulting stage and discharge hydrographs are presented in Plates
18-30. These results will be used as a base for comparing results of Tests 6-10 to

determine the effects of proposed changes in the basin on OPD flood stages.

Test 6 )

Description

15. Test 6 was the same as Test 5 except for the modifications listed below.
With these modification, the model conditions were the same as those for Test 2
except the South ot Red River levee was not installed.

a. Sicily Island, Bushley Bayou, and Blue Cane Bend levees were installed
to confining grades along proposed slignments shown in Figure 3.

b. Jonesville-to-Larto Lake levee was completed as shown in Figure 3 and
raised to confining grade.

. ¢. Delta Farm levee was extended to reflect existing conditions (Fig-

ure 3).
, d. Tensas-Cocodrie levee was raised to confining grade.
A plug was installed in the entrance to Bushley Bayou to el 60.0.

[ ]

[ 11
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Results

lo. The resulting stage and discharge hydrographs are presented in Plates
31-44. A comparison of these hydrographs with those of Test 5 indicates that the
proposed and existing levees 1adicated 1o paragraph 15 to confining grade, extending
Delta Farm levee to exasting alignment and grade, and 1nstalling a plug in Bushley
Bayvou to el 60 would increase crest stages of the OPD flood in the Quachita-Red-Black
River Basin from abceve Riverton and Moncla to Krotz Springs and on the Mississippi
River trom Natches to Baton Rouge. The Ouachita River Basin crest stages were in-
creased a maximum of 1.7 ft at Clayton. The crest stage al Acme was raised 0.4 ft
and at Riverton, 0.9 ft. The Mississippt River crest stages were increased 0.2 to

0.3 tt from Esperance ta Baton Rouge with o 0.3-ft increase at 0ld River Headwater.

Test 7

Description

17. Test 7 was the same as Test 6 except that the South of Red River levee was
installed to contining grade along the proposed alignment furnished by LMK and shown
in Figure 3. The model conditions for Test 7 were the same as those for Test 2.
Results

18. The resulting stage and discharge hydrographs for Test 7 are shown com-
prared with those ot Test b in Plates 31-43. These results indicate that installing
the South ot Red River levee to (ontining grade with the Jonesville-to-Larto Lake,
Tensas-Concadrie, Sicily Island, Bushley Bayou, and Blue Cane Bend levees to confin-
ing grade, the Deltas Parm levee to existing condition, and a plug in Bushley Bayou
ta el 60 (Tests 6 versus 7) would raise ¢rest stages trom Clayton to Old River Diver-
s1on Channel with & maximum 1ncrease of 0.4 ft at Acme. Installing this levee had
no rtfect on Mississippr River crest stage. A comparison of the differences between
Tests 5 and 7 with those between Tests | and 2 i1ndicates that the modifications for
lest 7 would have about the same etfect on crest stages of the OPD flood as on crest
stages of the 1973 tlood even though the crest of the OPD flood was as much as

4 7 ft higher than the crest of the 1973 flood.

Test B .

|
?
q
3

Description
19. Teat 8 was the same as Test 7 except that the plug in the entrance to

Rushley Bayou was degraded to el 58 when it was overtopped.

12
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Results

J0. The resulting stage and discharge hydrographs for Test 8 are shown com-
pared with those of Test 7 1n Plates 18-310. These results indicate that degrading
the plug 1n Bushley Bayou to el 58 when 1t s overtopped would lower crest stages
trom Fort Necessity to Jonesville on the Vuachita River with a maximum decrease of

0.2 tt st Hariisonburg Other stages 1n the test reach were not affected.

Test 9

Descraiption

21. Test 9 was the same as Test 7 except that tte plug ian the entrance to
Bushley Bavou was removed when 1t was overtopped.
Results

22. The resulting stage and discharge hydrographs for Test 9 are shown com-
pared with those ot Test 7 in Plates 18-30. These results indicate that removing
tue plug 1n the entrance to Bushley Bayou when it is overtopped would lower Black-
Guachita River c(rest stages from Riverton to mile 15.2 with a maximum of 1.1 ft at

Harrisonburg. Other c(rest stages 1n the test reach were not affected.
Test 10

Description

23. Test 10 was Lhe same as Test 9 except that the Delta Farm levee was raised
to contining grade, the Larto Lake levee was installed to confining grade along the
proposed alignment, and a 1,000-ft-wide overbank floodway was installed from
mile 6.6 1n Catahoula Lake Diversion Canal around the west side of Larto Lake to the
Red River 6.2 miles upstream of the mouth of the Black River. Confining levees were
installed along each side of the floodway.
Results

24. The resulting stage and discharge hydrographs for Test 10 are presented in
Plates 31-43 and the crest water-surface elevations are listed in Table 2. A com-
parison of the resulting hydrographs and crest water-surface elevations for Tests 9
and 10 indicates that raising the Delta Farm levee to confining grade and installing
a 1,000-ft-wide floodway around the west side of Larto Lake would raise crest water-
surface elevations in the Ouachita River Basin upstresm of the Larto Lake levee by
as much as 0.4 ft and lower the crest elevations downstream of this levee by 0.1 ft.
The Red River crest elevations upstream of the 1,000-ft-wide floodway were raised as

much as 4.0 ft (Moncla). Other crest stages were unaffected.




Laimitation of Model Results

29, In evaluating the results of these tests 1t should he considered that:

The Mississippt Basin Model 1s a fixed-bed model and does not reflect
channel bed changes with changes in flow and water-surface slope.

The model was adjusted to reproduce stage-discharge relationships at
the 19714 tlood and does not reflect channel bed changes that may have
occurred 1n the prototype since 1973,

Some of the tests were conducted with steady flows that could produce
higher wtages than hydrograph flows with crests of equal inflow be-
cause all valley storage is satisfied with steady flows and is not
with hydrograph flows.

<o, In spite of the above limitations, the adjustment of the model was suf-

ticient to indicate that the recorded stages and discharges are reasonable repro-

ductions ot those expected to occur in the prototype under the conditions tested.

Summary of Results and Conclusions

27. Results of these tests provide water-surface elevations to be expected on

the Mississipp1r River from Vicksburg, Mississippi, to Baton Rouge, Louisiana, in the

Red-Ouachita-Black River Basin and on the Atchafalaya River from Simmesport, Louisi-

ana, to Krotz Springs, Louisiana, for flows at the 1973 and OPD floods with existing

and proposed levees in the Red-Ouachita-Black River Basin to various alignments and

grades. Results of this study will be used to assist personnel at the Vicksburg

District 1n determining the optimum location and grade of these levees. Test re-

sults i1ndicate that:

a.

Completing the Jonesville-to-lLarto Lake levee and raising it to con-
tining grade; extending the Delta Farm levee to existing alignment and
grade; raising the Tensas-Cocodrie levee to confining grade; install-
ing Sicily Island, Bushlcy Bayou, Blue Cane Bend, and South of Red
River levees to confining grade; and installing a plug in the eatrance
to Bushley Bayou to el 60 (Test @ versus 2) would increase 1973 flood
crest stages from Moncla on the Red River and Riverton on the Ouachita
River to Woodside on the Atchafalaya River. The maximum increase
would be 1.8 ft at Harrisonburg. These changes increased the dis-
charge on the rising side of the hydrograph at Krotz Spriags but had
little effect on the crest discharges.

The changes listed in a above would have about the same effect on
crest stages of the OPD flood (Test 5 versus 7) as on the crest stages
of the 1973 flood (Test 1 versus 2) even though the crest of the OPD
flood was as much as 4.7 ft higher than the crest of the 1973 flood.

Reising the water surface at Acme 4.8 ft (from el 56.5 to el 61.3)
with the levees installed as described in subparagraph a above (Test 3
versus 4) would raise OPD flood crest stages to upstream of Monroe.
The increase in crest stages ranged from 4.8 ft at Acme to 1.7 ft at
Jonesville to 0.2 ft at Monroe.

14
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d.

Installing South of Red Kiver levee to contining grade with the other
levees tnstalled as described an subparagraph a above (Test 6 versus 7)
would taise OPD ftood ¢1est stages from Clay to Old River D.version
Channel with 4 maximum 1ncrease of 0.4 tt at Acme.

Degrading the plug in the cotrance to Bushley Bayou from el 60 to

el 58 when 1t 1s overtopped with levees installed as described in
subparagraph a ahove (Test 7 versus 8) would lower crest stages from
Fort Necessity to Jopesville with a maximum decrease of 0.2 ft at
Harrisonburg.

Removing the plug 1n the entrance to Bushley Bayou when it is over-
topped with levees to conditions described in subparagraph a above
(Test 7 versus 9) would lower crest stages of the GPD flood from
Riverton to mile 15.2 with a maximum reduction of 1.1 ft at
Harrisonburg.

Installing a 1,000-ft-wide confining overbank floodway around the west
s1de of Larto Lake, raising Delta Farm levee to confining grade, and
installing Larto Lake levee to confining grade with other levees
installed as described 1n subparagraph a above (Test 9 versus 10)
would raise OPD flood crest stages in the Ouachita-Black River Basin
upstream of lLarto Lake by as much as 0.4 ft and lower those downstream
by as much as 0.1 ft. Red River crest stages were raised as much as
4.0 ft.

I %




(NPT OJIET JO IPTS 1S4am PUNOIE IIATY pay

39491 jo pHo o) wearisdn sapes¥ (6] 03 pue

¥/N N juon inoj
YN A} jued
YN W jue)
YN L] o
YN |
YN N
' LA XN e
Coao1y Yo\ it
voA b 1
VoN VLt
oy S L3

juon

juo)

jued

juon

juon

juon

juen

Juoa

juo)

juon

juon

juon

juo)

junn

juoy

m.* PRI

Ary
Se iy

pue
Stroag

juad

juon

juon

juon

juay

juosy

Tue

[BESUITIR

juo)y

juoy

uo)

juo)

juo)

POk

Lol

juo)

juon

puo )y

f R

Braporan
SPsya]

HIAS]

S TPy

i

juo)
1%y

xy

x3y

Ix3

Xy

£inl

Xy

1x3

x4

voel

wiey
LRt

154

SIRLE:

‘poddoiraenc sem 3t
‘nodey etyiuk) o3 pesd Hututjuocs o1 ‘smdy o3 wessisdn §

juo>
pue dwon

juo>
pue dwon

juod
pue dmon

juod
pue dmor

juo>
pur dwoy
£i61

juo>
pue dwo))

juo>
pue dwo )

juod
puv dwon

ayey
NPT oy
“lltasaugg

ERET LN .

[SSLLE]
¥ 0001

Jeaty pay
D3 jeued
vinoyeye,
Atapoo(q

309

109

+409

09

09

9

09

99

3CM

ALy
¥n

jo

ey
sny
td
1

uadp

uadg

aadq

uadpy

uaday

vadn

L6l

Leapoog g
rrurdioy

21 [rue) 2¥PUtel(] PINOYEIN) WOij 11T1NQ SEA SIaAd| ¥yt tjuor qitm Aempooyj guegiaao P1A-13-000°1 Vv gt
‘paddoiianc sem 31 vaym panowas nokeg Aarqsng ut Snig g
usys g6 (2 01 papeidap nokeg Kaygsng ut L L1¢ VY
19 19 o3 Jusmuiie g/6] sINCITPUL
‘v1ep 2dAinjoad g 6] woay N1 Aq pado(aaap aAin)

"3WT AQ paysiuing Jusmudrye o) pajjessur 3

‘PO £L6l &
Soriey saiedtpur Jy 4
3am 332A2] pasodoag

vadp

a3do

uado

uadp

uvadn

uada

Y/N

(33.1

1Aty
Plo

soInionig
uotszaatg

Pool3 Sw6l
Suriaaw poorj q40 o1

POO[} S961
8u1152m pootj 4o 6

Pool} Sust
Sutiaam pooy} ado ']

Pool} S¥6l
$u1339w pooyj ado Fi

Pootl Se6t
Suti1aam pooyj q40 9

Pool} o6l
Sutiase pool} ggo ¢

smo1j
15315 pooll gdo v

HSHQ
18315 pool} ado ¢ J

SRO13 poolg g6t z

X013 pool) €6t t

(01 pue Yoy oy
M saeld 189
pue 7 ‘#14
9951 smo(juf




Fabrle

Crest Watercthartace Flesatyons’

194 Flood Steady Flows 1945 Missassippt - P.D.F Ouachita
oa Statay Eiver fest 1 Test 7 Test 4 fest 4 Test 5 Test 6 Test 7 Test 8 Test 9 Test 10
Mins s py [T MR 74 } 74.) 74 .1 R | 74.1 74 .1
. e Missisaappa PO O 100 12.2 12.2 12.2 12.2 12.2
R Mivsinappa 0l 674 68 .9 69 .1 69 .1 691 69 .} 69 .1
e finsisaapm tt 0 66 0 67.¢6 6] R 678 67 B 67 .8 6&7.8
M ShEss PP 64y [T 65.7 66 .0 66.0 66.0 66 0 66.0
A fwate R L1% B 6l 8 63.9 63 R 6318 61.8 618 63.8
Yroon gty Missicsapp 6l f 6, 0 b 4 G437 63.7 61.7 63.7 3.7
Tt g Missaissappa 59 6 Y99 9 61.6 6l 9 61.9 6l.9 61.9 61.9
e Missisasapp ha) 59 4 611 6i. 4 61 4 6.4 61.4 61.4
REC R i Missoapgn W SR 7 60.4 0.7 607 607 607 607
Minsassapps St RT 98 .5 TR R 58.8 S8 8 98.8 58 8
e Missisnappm Y R 9h 2 573 971 6 57.6 "o 57.6 51 b
I Mrasiscsapp DY 4 S5 O 57 7 56 .0 56 0 6.0 S .0 5 0
s Missiaxapp 940 ER I 595 "5 8 55.8 9.8 55.8 95.8
R Missinsrppo 5 7 91 & 53.2 53.5 53.5 53.5 53.5 53.5
Hw- v Mississapps Wil 48 .0 49 .4 49 .7 49.7 49 .7 49.7 4%
Miw- o Mississaipm Gt ) b 8 48 .6 4%. 9 “8.9 48 .9 48.9 48 .9
st koare by Missassappa Wl R RN 45 1 45 .4 5.4 45 .4 45 4 49 .4
naet i Kioauge Missisnappo 4 b P - 438 441 4b 1 441 441 [
e tiachita RO N 80.5 H5. 4 85.6 85.2 85.2 85.2 85.2 BS .2 85.2
miventon tachita o7 09 79 . &4 7.8 4.8 75.3 1513 75.3 75.1 5.1
P Nc e gty Hig t1erk bl 6 (R SR 66 .2 65.2 66.1 66 . 3 66.2 65.6 69.6
tatt ot bt tuachita 6l 5 630 65 2 66| 65.0 661 66.1 66 .0 65.1 65.5
Mategeontogg Guachita [t [P 64} 65.5 64.2 65.64 65.4 65.2 64 .3 64.5
fanton Brushy Kayou [V 616 64 .2 65.4 64.2 65.9 66. 1 66.0 65.1 65.4
Dumbatton Trnsas 99 .9 613 61.3 04 7 61 6 65.0 65.2 65.0 64.2 64. 6
fotesvy e Hlack 99 R b].2 621 63.9 63.2 64.1 64.1 64 .2 63.1 63.7
Mile <R Black 60.9 60. 7 63.2 63.0 63.8 64.1 64.1 63.2 63.4
Mile o9 Black ©0.5 60.1 63.0 62 8 61.5 63.8 63.8 63.1 631.13
Mile ] R Rlack b0 1 58 .1 62.2 2.7 63.3 63.5 63.5% 63.0 63.0
Miie 15 L Klack 9.8 57.% 6.6 62.4 62.8 631.0 63.0 62.9 62.9
Mi. T Black 59.9 56.9 61.4 62.0 62.4 62.6 62.6 62.6 62.5
Al me Black 58 7 59.2 5.5 61.3 61 7 62.0 62.1 62.3 62.13 62.2
Taidwates indd 59 4 B3/ K1 613 61.6 61.6 61.6 6l .6 61.5
1 Kiver N s 0ld 586 8.9 61.2 bl.5 61.5 61.5 61.% 6l 4
a n14 9B 4 SH.R 61.2 615 815  al.5  61.5 6l.4 '
fache 1dg Atchatalaya 871 515 60.0 &N 2 60.2 60.2 60.2 60.1
maiters 59.4 59.7 57.6 61.9 62.95 62.7 63.1 631.3 63.3 63.5 i
atat s Lake Divernion Channel 59. 3 59 B 57.4 61.9 62.5 631 0 6). 3} 61.3 63.3 635 !
Mide o Diversion Channe %9 .9 97.2 61.8 62.9 631.0 631 i
Mot Diversion Chanpel 99.6 57.1 61.7 62 .6 62.5 62 7
Tlegat frga Red R0 .0 80.0 57.3 62.0 89.0 89.0 89.0 89.0 89 .0 89 .¢
M Red b4 8§ 65 .2 571.1 62.0 69.8 70.0 10.0 70.0 70.0 74.0
Myae ol Ked 57.2 61.8 62.9 02.8
Mg 7.0 61.7 62.7 62.5
Mite Larto Bayou 997 57.0 61.6 62.9 |
Hambiog g Bayou Des Glaines 56 3 56 .8 59.1 59.4 $9.4 59. 4 59 4 59.4 R
A Bayou Des Glaines 56.8 59.2 59.6 59.¢6 59.6 59.6 59.6
Simmengoogt Atchatalaya $9.0 59.2 95.9 6).1 57.7 S8.1 58.1 58.1 58.1 S8.1 I
wedn e Atchafalaya 51.R8 52.13 54.5% 54.9 4.9 54.8 54.8 54 .8
Melviile Atchatalaya by a4 2 &6.3 6.5 46.7 46.7 46 .7 46 .7 i
Krotse Springs Atchatalaya IR.2 18.2 40.1 40.2 40.2 40.2 40.2 40.2 i
|
Lo ]
! |«
s i
W ‘
R
; l
{
|

' water-surface elevations are an fret referred to the National Geodetic Vertical Datum (NGVD).
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