


REFINED 1973 MR&T PROJECT FLOOD FLOWLINE

VICKSBURG DISTRICT

In accordance with instructions contained in LMVED-H, letter dated
4 June 1974, subject, "Plan of Study, Review of Mississippi River Project
Flood Flowline,'" the Vicksburg District has performed a mathematical
analysis of the MRET Flowline on the Mississippi River.

The 1956 Mississippi River Project Design Flowline was derived based
on 1950 channel and overbank conditions. The carrying capacity of the
Mississippi River within the Vicksburg Dictrict was most efficient during
the time of this flowline determination. The increase in carrying capacity
was due to the cutoff program conducted on the river in the 1940's that
reduced stages as much as 16 feet at Arkansas City, Arkansas, and 10 feet
at Vicksburg, Mississippi. Subsequent to the 1956 flowline determination,
it was noted by rating curve comparison that the carrying capacity was
decreasing. However, the 1973 flood clearly indicated that the channel
deterioration was sufficient to influence a change in the Project Design
Flowline.

Subsequent to the 1973 flood, the 1956 Project Flowline was adjusted
upward based on observed rating curves at the major gaging stations on the
river. The purpose of this study was to refine this adjusted flowline with
a detailed mathematical analysis. .

After the 1973 flood receded, channel and overbank cross-sections

were surveyed at approximately two mile intervals. This cross-sectional

data was used in Hydrologic Engineering Center computer program, HEC-II,



"Water Surface Profiles" along with the highwater profile of the 1973
flood. The math model was calibrated to the 1973 flood to calculate a
steady state profile of the Project Flood.

The Mississippi Basin Model in Clinton, Mississippi, was also used
to obtain a steady state profile of the Project Flood. The physical
- model is more capable than a math model of showing the effect on the
Project Flowline of dikes, expansions, contractions, superelevation,
and other local anomalies. The steady state profile from the math model
was adjusted in reaches where the physical model showed adjustment was
necessary.

The stage-discharge relationship on the Mississippi River is not
unique. The river will carry a certain discharge at a lower stage when
it is rising than when it is falling. This phenomenon is known as the
dynamic "loop' effect. When the Mississippi River peaks and then begins
to recede and then starts to rise again, the second rise is higher than
the first rise for a given discharge. The 1973 flood was a flood of
several crests and recessions. It was obvious that the Project Flood
could be the result of several small storms which would cause the river
to have multiple crests and recessions. A study was conducted using an
unsteady flow program to determine the magnitude of the adjustment that
needed to be added to the steady state flowline to allow for the dynamic
"loop" effect. The results of this study, one-foot adjustment for all
locations, are shown on the accompanying tables. s

Since the Mississippi River has lost channel carrying capacity over

the last 25 years, a study was conducted to determine the adjustment



e

that needed to be added to the steady state flowline to allow for any future
channel deterioration. The study consisted of an analysis of specific

gage records, an analysis of overbank sedimentation, an analysis of the
basin hydrology, and an analysis of the channel geometry. The adjustments
for future deterioration to be added to the steady state flowline are

shown on the accompanying tables.

At the extreme north end of the District, the 1956 Project Flowline
is higher than the steady state flowline with its adjustments. Along this
reach, Mississippi levee station 0+00 through 800+00, the flowline is ad-
justed to the 1956 Project Flowline.

This steady state flowline with all of its adjustments is called the
Refined 1973 MRET Project Flood Flowline.

The accompanying tables represent the final results of all studies
concerned with the Refined 1973 MRET Project Flood Flowline. The map
preceding the tables shows the portion of the Mississippi River included
in this study and the Levee Districts that govern each reach of levee.
Table 1 shows the Project Flood discharges on the Mississippi River.

Table 2 shows the Refined 1973 MR&T Project Flood Flowline elevations at
the major gaging stations. Table 3 shows the Project Flowline elevations
in the Red River Backwater Area from Jonesville to Black Hawk. Tables
4, 5, and 6 show the Refined 1973 MRET Project Flood Flowline elevations
in Arkansas, Louisiana, and Mississippi, respectively. These elevations
are listed by 1962 river mile and levee station. The adjustments for
"loop'" effect and future deterioration are also shown on Tables 4,5, and 6.
The Refined 1973 MRET Project Flood Flowline should be used for all

design purposes except in the case of the Yazoo Backwater Levee. The Yazoo



Backwater Levee should be designed based on the Refined 1973 MRET Project

Flood Flowline less the adjustment for future deterioration.
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TABLE 3

RED RIVER BACKWATER AREA

BLACK RIVER

JONESVILLE TO BLACK HAWK

1973 PROJECT DESIGN FLOWLINE ELEVATIONS

Flowline Elevation

Ft MSL
1939 Quachita : Miss. River i
Mile Project Flood : Project Flood ¢ Remarks
Meeting : Meeting :
Fuse Plug : 1973
Grade : Miss. R.
: Project Design
: Flowline
56.3 63.2 64.5 Jonesville - Gage
46.2 62.8 64.0
25.0 62.3 63.7 Jonesville Lock and Dam
12.5 61.8 63.6
9.9 61.6 63.5
7.6 61.5 63.5
5.10 61.4 63.4
2.5 61.4 63.4
0.1 6l1.3 63.3 Acme
61.3 63.3 Black Hawk



LOIYLSIA dIATT SVSNVIYUV LSVH HLNOS
YJAIY IddISSISSIN
SNOILVAZTH INITMOTA NIISHA LDAC0oud

¥ J19VL




S yo 1 @ded
¥ °1qe]

¥°991 £°0 0°1 00+0=6"SL+61SY L°VLS
0°L91 £°0 0°'T 00+£SEY 0°9LS
2°L9T ¢°0 0°1 6¥+80¢t
. Mt v°L91 £°0 0°1 67+80S ¥
¥ L9T z°0 0°'1 00+082Y
9°L91 rAV 0°1 LS+6SZV
Td 0°891 z°0 0°T LS+6SCY S°6.LS
0°891 rA 0°1 14521184
oyTa 8°891 z°0 0°1 pS+E61Y L°£8S
S°691 1°0 0°T 00+SLIY 0°L8S
0°TLT 1°0 0°'1 00+806¢ 9°16S
L°TL 0°0 0°t1 00+18.L¢ ¥°S6S
utdoouej L°SLT 0°0 0°1 8L+YLSE
_ uoT3®IS ZS6I
QUTITMOT] POOTA UOT3BIOTIS39(] 190334 dHV
109foxd 1Bl aaninyg doo1 UoTleas STTIN JI9ATY
syIeuey €161 pautrjay 10 9OUBMOTTY X0y @oueMOlTY oaA07] Z961

e .

eI Y

00+0 uoTielS YoATy TddrSSTISSTH 031 Ssesuediy ‘urdosuex
JOTIIST( 99A9T SEBSUBNIY 3ISBI YInog - IeATY 1ddTISSTSSTRH
SUOTJBADT SUTTMOTJ Udtsaq



§ Jo g @38eq

v 2Iqel
£31) sesuejry-adey L°LST 5°0 0°T Sy+1T0T 1°¥SS
6°LST 5°0 0°T SL+S00T
oI 2°8S1 S°0 0°'1 SL+S001
¥°8ST 5°0 0°1 TL+L66
oyTq 0°6ST 5°0 0°1 TL+L66
UOT3IeI0]
P10 £31) sesuejxy-o98en S*6S1 S°0 0°1 00+898
S*6ST v°0 0°1 06+T9L v°8SS
v°091 v°0 0°1 06+19L L°095
oyta 8°09T v°0 0°1 06+19.
8°09T v°0 0°1T ¥8+25L 0°295
L°Z91 0 0°T z8+529 6°59S
1 8°291 v°0 0°1 Z8+SZ9
Z*¥91 €0 0°'1 LLAYSY 1°0.S
7 ¥91 €°0 0°1 16+49¢
9Iq 6°¥9T £°0 0°1 16+L9¢ 1°14S
6°¥9T €0 0°T 66+L8C
EX 1°591 €0 0°1 66+L8C
€°591 £°0 0°T 8L+15C 9°ZLS
Ta L°S91 £°0 0°1 8L+152
¥°991 £°0 0°1T 00+0 L°¥LS
UOT3®3S 8561
QUITMOTH .TOO.H L GOH H.N.HOMHOU.QQ HOOMWN dHV
100foxd 19N aaning door uoTIeIg STTW ISATY
SHaeuoy ¢L61 .mumﬂ..mmmm JI0,] 93UeBMOT v J0g 9oUueMOT v JOAD] 2961

(3.,uoD)
J0TIIST(Q 99A97] SesueyIy 1Sed Yinog - IoATY TAAISSISSTH
SUOT3BASTF SUI[MOTJ udtsag



S Fo g @8eq

¥ S1qel
o3pTag S[[TAUGDIY - dFeH T°LVT 0°T1 0°T 20+0¥S?e ¢°1¢s
6°LY1 6°0 0°'T 20+01SZ
2 11| 8°8v1 6°0 0°1 ¢0+01S¢
1°6V1 6°0 o°'1 8L+0T22 1°v¢€S
€°0ST 8°0 0°T 8.L+S¥02 STLES
€°0s1 8°0 0°T 89+.20¢C
ayTd S°IST 8°0 0°'1 89+L207 0°0vs
0°2Ss1 8°0 0°T 06+6081 ST 1vS
1°¢St L0 0°'1 Tr+¥691
NAIq Y ARAY! L°0 0°1 Ty+v691
S°Zst L0 0°1 OP+1.L91 A 2]
1q 1°¢ST L°0 0°1 Ov+1.91
2°¢est L0 0°1 L0+8991 S*v¥S
3 111 T°vST 9°0 0°1 L0+8991 6°LYS
v vSt 9°0 0°'1 Zv+9SST
uotTlels 6S61
S*yST 9°0 0°1 6S+9¥Z1 1°6VS
8°9ST1 S°0 0°1 0S+9111 L°ZSS
atd 6°9S1 S°0 0°T 0S+9TT1
T°LST S°0 0°t1 LS+9S0T
Td v LST S0 0°1 LS+950T
SUTTMOTA POOTA UOT}IBIOTISID( 21993349 dHV
_ 109foxd 1I9WW aIninyg dooT UOT}®R1g OTTW IOATY
STy €.61 POUTJIoY 10, ©OUBMOTTY 10 9OUBMOTTY CENEL | 2961

(3,u0D)
I0TIIST(Q 99497 sesueyIy 3seqd Yyinog - IoAty TddISSISSIN
SUOTIBAOT SUTIMOT4 udtisa(



S Jo ¢ a3ed

v °1lqel

SOVt 0°1 0°1 o91+1¢9¢

ATJ 6°0v1 0°1 0°'1 91+1¢9¢
0°1v1 0°1 0°1 00+095¢ 0°v1s
T°TPT 0°'1 0°1 wo+~w¢m

atd AN At 0°1 0°1 80+19V¢
e Ivl 0°'1 0°1 06+29¢¢ 8 V1S

uotiels 0961

9°1v1 0°1 0°'1 20+991¢ L°STIS
1ARAA! 0°1 0°1 96+060¢ 0°61S
YA S| 0°'1 0°1 1Z+666C

o)1q 8°¢cPhl 0°1 0°1 1Z+6662
0°vv1 0°1 0°1 05+096¢ v°czs
0°vb1 0°1 0°'1 0S+S9S62

T IS 2A¢ 0°'1 0°t 05+5S6¢
S vl 0°1 0°1 88+VZ6C

8y Td 8Pl 0°1 0°'T 88+¥267
6 V1 0°'1 0°1 CP+868¢C 6°vZS
9°sv1 0°1 0°t ¢¥+608¢
8°SP1 0°1 0°1 SY+v9Ll 6°9ZS
T 91 0°T 0°'1 ZL+9692 z2°8tzs
¢ 9P1 0°1 0°1 ZS+L6ST

Iq LoVl 0°'1 0°t Z2S+L6ST

QUTIMOT POOTJ UOTIBIOTIOI( 109334 dHvV
300loxd 189K aaninyg doop uoTl1el1s STTW XoATY
syxewsy ¢.61 pPsutryay 10 9OUBMOTTV 10 9OUBMOTTY CEYEY | 7961

b aereb it st at ettt

(2,u0D)
10TI]ST( 99A07T Sesuedly 1Seq Yyinog - JIoATy TAATSSTSSIN
SUOTIBAD[Y OUITMOT4 udtsaq



G Jo g ade(q
¥ 2iqe]

aur 93els ‘B - Iy 9°8s1 0°1 0°1 00+0=LL+066%
9°8¢1 0°1 0°1 L9+126S £°90S
L 8T 0°1 0°1 y9+z£8¢<
oytd Z°6S1 0°1 0°1 y9+258¢
Z°6S1 0°T 0°1 ge+628S
Iq £°6ST 0°T 0°1 £E+628S
€°6ST 0°1 0°1 LL+66LE 1°60S
L 65T 0°1 0°1 29+£69¢ T°11S
oytd 6°65T 0°1 0°1 29+£69¢€
SUTTMOTA POOTAH uoT3eIOTISIS(Q dHy
. 100foxd LYW uotrlels STTW I9ATY
wu—H.mEom mnmﬁ ﬁmﬂﬂwm.m 0 @JUBMOTTY J04 90UBMOT IV 99A9T] 2961

B s T e

J0TIJST( 99AdT SEBSUBNIY 358 YINOS - IOATY TAATSSTSSTH
suotjeAs[d ouITMOT4 udrsaq



