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Subjects mssiasippi River Flood Discharge. capamy
?Qﬁ. o .ﬁh@“ﬁﬁvi&iQQwEngineer, v, ¥, V. B.* @g»*ﬁ@ﬁi&, ﬁisaeuri

1o Amsh""'italf.— This report is summted in: eamplianee with letter

da‘aed 2!, July }.9‘44, frem the Division Engineer, U. M, V. D, 5 in whieh it
was~wques§$d»bha$~an investigation be made»t@'detawmins the reasons for :
thefééyérentfié&hction af the carrying eapaeit#“bf?ﬁhs Missiseippl River

floodway between St, Louis, Missouri and the mouth of the Chip River,

sporb,~ The purpose of this inveatigation is to deter-

. mi & bhe relatiw fleedway eapacity of the Hissiasippi River for the years
’ 19@& 192‘7 ané 1%11 by a compa¥ison of the effeet. af pregraasive wdifica-»

tion of the flcod plain acgomplished by the canatruetien of - flamé oentrol

ami ehanne}, mgulaﬁing warks. These three yea-rs wew--cho-sen- beeaxxs»e ‘they
.«r@preaenbﬁd the terminatian of three different phasea ia censtructien of

) 'mgula%ing worka and levess. Up to 1908 the ammim: of laveaa and regulating

works bnilt waa sm&ll - Batween 1908 and 1927 eenstruetien of regulating works

had»$aereased-aﬁd practieally all present levess were in place. Between ‘

1927 and 19&& the ma jor 9artien of regulating werks had ‘besn canstrucﬁed

and the pro;}ec% dep*hh had been changed (in 1927) frem & fest to 9 feeb,
It beeame apparent af’ee;- analyzing the purely physical changes that had
e:aceurred in ‘&ha flmodway, that it would be advisablm to investigats the

' aceumay of. methadg with which discharges wers. meaaured drming the last
: savera}. years as gomparad to these used in ear’liar periads. ‘Data ‘and resulbs
' 'pertaining te @hia inv&a%;gatisﬁ are contained. ia the lattgy part ef this

‘ repm'i‘n

3. Leeatitm,- ‘i‘hme reaches of the Miosiasippi Rivar, each 20 miles

in lengt;h, Wh.are_therer had been constructed a eensid}e_nable amount of flood


http:increas.td
http:r~duet.i.on

P

control prejee%a and channel regulating works, were investigated. The reathes
in upstream order ara, No, 1, that portion of the river between Commerce,
Miasémri‘ (mila w*) and Poe Landing (mile 60) 3 No. 2 Prom hear foot of
Grain Islana (m:lle 105) to mttle Rock Landing (gﬁ.le 125) and No, 3, from
Ghes:l,sy Igland (k?ila &60) to 8, Louis Eads Bridgs (mila 180)9

b ‘_T_'_.fzaas of Re ulatin  Yorks .~ Open river regulating works can be

glassified into two types according to the purpose for which they are bmilt,

The purpose _éf cme type such as bank protection is to sbabilize the banks

of the river while the purposs of the other type dikes, is bo change-the

physieal features of the fx-iver;; for example, ‘baild .neﬁ banka, and. shift and

‘cotifine ¥he ohannsl., This report is concerned with the type of regulating

work that would ahange the physiecal festures ef the . floodway or channel,

therefora, heyeinafter, the term regulating works my be csnaxdared to refer
to dikes. uﬁleés;_ otherwise stated. | |
b X o 3o~ The mssissippi River from 8t Leuis

t0 the mouth of the Chie R:wez' flows gemerally in & seutﬁerly direetion
although in the lower reaches between Cape Girardesn, Ho. and Caire, ill,,
there are several sharp bends and two or three 1@:,;5 sweeping bendg. In an
upstmam. direction from Commerce, Heach No, 1 tums sharply westward at
Grays Point, V‘m’i}f@ L6, then makes a long /swaéepin_g ‘bend to the east before
continuing northward at mile 60 {Sheets 8-11, Alluvial Vallsy !ﬁgps-, Appen-
dix B)., A _cmrjizparafriveiy moderate amount of regulating works héd been con-

structed in this reach By 1908 and ne levees had been constructed on either

gide of the river, .

# Wileage given herein is ébcv& ¥outh of Ohioc Biver,
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-6.' Between 1%8 and 1927 very little addi-bional regulating works
whre constructed in Reach No, 1; however, a small amom:t of bank protection
was plaged imlnding some by lecal interests. By '1927’ three levee
districty h.é'd -béa&g organized and levees c:cnsﬁmc:‘ﬁed in Reach No. 1 on the
left baialé. These 'Wera the Bast Cape Girardeaun aﬁd”Cla‘ar Creek drainage and

levee distriet ’ the N@r‘bh Alexander County drainage and. 1evae district and

. the Clear craek-giraiaa,ge and levee distriet, In additicm aboub loize,

8t. Prancis outlet for Mississippi River flood wa“&:e;ra was clossed by \‘;he
sonstruction of the Little River diveraion ahgn-nei:’witfh s bardéring levees, |
on. righbs bank: aboub 2} miles downstream from Cape Girardean, Missouri.
7. - Host of t.he ‘pogulating works in Reach 1%. 1 were construcked
during the per‘iﬁd 192? Bo l%h and were mainly in tha»fém of dikes and:
revetment, 'E‘hemajwity of ths work was placed along the left bank of ,
the river, the right bank hugging the bluff through & greater portion of
the reach., HNeo é&@itﬁi@n&l laveea were cens‘emét:ac’ii'gaariﬁg the pericd,
Regulsting -wggks._‘;exis%ing at the present time are shown on survey sheets
15-22, appendix B, R |
- 8,. Deseription, Reach No, 2.~ In this reach going upstream, the river
between benks comtains two fairly sharp bends, the First at mile 117 towards
the west and the second &t mile 121 to the north (Sheets 21-25, Alluvial
Valley Waps, -appendix '_B')v, A moderate amount .of regulating works weie eon-
strué%,ﬁ' dﬂring he p&z‘&eﬂ prior to 1908, Praeﬁt;iéally all the works were
placed in two lacal&tiﬁﬁ » Crain Tsland mile ;05-&%' énd ‘in the ‘viéi.nity of

“ She. Genevieve-,:rénﬂé 120«#25. There were no levees c@nsﬁmcﬁed along the main

channel of the ri.ver up to 19083 however, a levee had been buibt alcng the
seuﬁh s:Lde ei‘ me 1awex- end of ths old river channel behind Kaskaakla Ialand
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that is the uppes flank of Perry County District ﬁa‘. 1.

9. Between’ 1968 and 1927 a small amount ef addiﬁional regulating
work was couaﬁmete«é. ‘I‘ha gmaﬁer portien of the work was placed et the
two lcaaxitiea manﬁienad in preceding paragmph Fouz* levee districts were
organized and their levess bullt s 311 on the r:.ght bank; by 1927; the Perry
County éirainag?e and levee districts Nos 1, 2 and 3, the Kaskaskis Island
.. di;wainﬁ‘ge'and levaé distriet and the Ste. Censvieve -Evéie' 'dié‘ﬁriét' 'ﬁsaa ‘Lo

- 10 A eonsmwabls amount of regulating mrks way bﬁilt mﬂhis reach
during the pameﬁ 1927 to 1944, A& small pementage Wab plaead along the :
left bank which runs along the bluff line through almas’e the entire réach,
‘the right bank r’aeeiviﬁg the larger percentage’ éfffﬁh:‘e work. The lﬁee dig-
teiete that existed in 1927 protected land on the ‘~-zti!ght' bank almost hrough-
out the en‘cire 1ength of the rsach, consaquent}.y no new d stricts needed to
be organized. On survey sheets 4O~47, appendix B ave shown regulating works
that exist at the present time, , |

1. Des@x_—*iptien; Reach No. 3,« Reach 2\’50; Sis px?ac}tiea}.ly'a straight
reach of river (sheets 33-35 and sheets 37-38, Alluvial A‘ialley Maps,
appendéx B). Sisce the upper half of the reach ié’s:éaimident wiﬁ:ﬁ the lower
half of 8%, :iaauxs harbor, there existed in 1908 a _éensi&erable ameuntvéf regu=
lating works. BRecords of this office show that férl this important reach,
regulating Wﬁrké by the Bnited Staﬁes were begun Ia‘n’eﬁ% 18805 a large amount
of work having baexa done by local interests ba%’wean 3.838, vhen two dikes
were built by the U, 8, (B, E, Lee), and 1880, Threae levees of varying
irportancs _exi:sﬁg&.ia Reach Ho. 3 in 1908, a1l om left bank, The eolambia
drainage and levee district (mile 160 to 165.5); _‘a sm;_all'lswe miles 168.6-
169,5, which later became a portion of the "’ilaen and’ ?if'enkel drainag@ and
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levee districts and a levee (miles 171.9 to 172.2) protecting the towns of
the Enst Garéﬁde&,eﬁ, and Prairie du Popt from oyefz-flaw of ‘Eﬁie Prairie du
Pont Gpéek{ ‘éhé’lema ‘of the HBast Side Levee and Sanitery méﬁxﬂi@ﬁ in thig
reach in 1508 éa'étenééd from mile 180 d@m.a’sream,ﬁ}a:qdié 172, ,
13, A comparatively emall additional ammz_&i;;' éf:z%egalaﬁng works wers
~ cheek beard maps constructed in Resch No. 3 from 1908 to 1927. There
existed in 192?-»-%3 Columbia drainage and levee &isﬁri.ef;, the ¥Wilsen and
Henkel graiﬁage;'anﬁ leves distriet, the Prairis du Ptmt drainage and levee
distyict and the Bast Side leves and Sanitary dé.._aft;x-&étﬁ which had been
-extended somﬁha% 4o protect land further ﬁawngﬁ?éaﬁa in Beach He. 3. All
levees weye on the left bank, the right bank being adjacent .v*ea bluffs or high
ground, | | |
 13.: Only & moderste amount of additionsl pegulating works was placed
in Reach Ne. 3 during the peried 1927 %o 19%k, this reach belng reasonably
well stabilized. HNo additional levees were neeﬁéd.aﬁ land éibng the left
bank throughout-almost the entire reach was protected by levees that existed
in 1927, The exigting regulsting works are shown on Survey sheets 60-67,
Appandix B..
14,  In tebular form below are given the guantities of regulating works

of both types constructed in the three reaches for the three pericds.

Beash No, 1, mile 40-60
1908-1927,4ncl, 1928-19.k, incl.

Dikes, lin. fb. 20,700 A 533 51,600
Mﬂfﬂ’al‘eﬁﬁ, 1511- "% ] 1991}5@ 5 1@@ é&‘&y Ba0
- Paving sq. f%. 688, 900 . Béé + 500 2,059,100

Before 1908 81927, dnck, 1926-10k4,inc)
Dikes, lin. ft, 36,800 16,950 82,700
Mattress, 1in, £4,% 18,050 15,300 24,050
Paving, sq. fbe 2,849,500 1 607,690 ,M’i’,hﬁa
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Before 1908

Dikes, lin. f8. = 180,150 1,650 0 23’“,

Mattress, 1lin, f.% 53,900 1100 8,050
Pﬁ'ﬁ.ng, 84, f‘i e 291&?5 806 139,@5@ ] 23-63’ 650

# L-inear fest along bani H.ne.
15, The following tabulatim shews the langths (milexs) of river front

levee that existed atb the end of sach period fe»r %he %hrae reaches of river,

Reach Ne. 1~ . 0. 16 16
Reach Npo 2 . 0 : ke iy i 11
Rﬂ&eh Nos -;v' : 11,0 ' li‘r o u"

16, bat-.a used.~ For the pnrpnse af de&ei‘ﬁaﬁ.ﬁg t?x‘é affect of ﬂeocl

eentral prejacts and regulamng works on the Mississippi River ﬂeedway,

cross—-seetiens ware plﬁtted for each mile in sach of the threa reaches for
the yeara 1968,-»_1927 an@ 194k, Cross-sections wé’»re: ylet;ﬁe@; "hluff %e bluf£e
and leveeé-'ebntﬁéllingj width of fleodwayare shémi,-." & fypieal cross»aécfaion
in each reaeli is given 'éﬁ plates 1, 2 and 3 of ‘t‘:hi‘e- éépeﬁ and théir location
is ghown on shests 11, ;ﬂp and 34, Allevial Valiey Mapa » “ppendix B,

i7. The 19€}$ srasa’-aact-ima sere plotted from the 71908 Board Suwey"

charts. The 19:2'? qro&s-seetions were plotted using the 1927 low water survey

' charks for the ohamnel section and the 1940 Alluvihl Valley Maps for overbank

section, The 1%1.; csrasa-sect.ims were plotted using the }.QM low: waf.er' survey
charts for the channal se@ﬁ.@n and the 1940 Alluvial Valley Haps for overbank,

i8, For the pux-pese of comparing the phyaica&., changes in the e.nti-re

. floodway section sccomplished by construction of levées and channel é'égué

lating wérka, ‘area cuprves were constructed in accordance with the width of

floodway as determined by the bluffs or confining levees, The areas were
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taken'blaffltevb;nf£ where no levees existed, bIuff to levees where there
were leva@s:on:qﬁly one bank and levee to levse‘When th@ latter condition
prevailed, - ‘

19. Fer eempaﬁison of available floodway areaa, particularly these of
1927 and 19&4 when the same levees existed in both: .years it was believed .
advisable to assume: the levees in each case to be b#ilﬁ to contain flow of
5ﬁayear'£reQaéa¢y, Investigations indieatad‘%ha%‘laﬁeés'éxisting in 1908
were 0£_insnffiaientiheight aqd gaction to have gaﬁsibhaﬁ a ﬁegligible
effect on large flood flows, |

20, Gompax%aﬁive areas of the entire floodway :{seeﬁion under the
elevabion of ‘the ﬁﬂ-yeérbflced profile were ebﬁainéd;gpr.aach mile in the
reach and the average arsas for each of the ?hreafreaehaa wera computed,
Area curvés'fa?fénﬁira ﬁypical floocdway sectibn_a?g'éhawé on plates 1, 2 and
3. The resulbs ave given in the three tables bﬁleﬁ:

REACH NO, I

o Mila hO»&@ Inel,
Section ¥ogm. Ph

Wle % 1040
K 149 149 139
. 157 147 149
L2 172 166 155
L3 : 155 139 125
b - _ 133 136 124
45 136 113 ]
46 183 198 132
L7 ' 350 13 131
L8 : 578 29 715
49 736 306 313
50 681 276 2&9
51 710 , 190 170
52 : 732 S A 156
53. 772 162 180
Bl - 661 : 158 . 169
55 679 213 212
56 T2 378 378
57 blb 378 378
58 ) 677 393 393
59 A 555 336 323

60 ‘ 656 . 7 - . A 292
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Average L87 B ) 4 B 25
BRACH MO, II

Ml 195»3.25, }Snel,
4 in 3,000

Section
Wile _ , 194
s 560 - 265 285
106 . 6h5 350 353
107 627 317 327
los 558 177 169 -
109 o 587 125 i3
110 . ' 546 75 175
L | 623 231 236
112 | 683 37 378
113 665 352 332
124 630 298 29%
115 628 ’ 365 388
116 : 535 435 L3
137 : 890 856 840
ileg ' TOk 486 - 509
19 722 420 LOL
120 653 ALT 458
121 L 646 . 635 - 598
122 _ . 596 566 542
123 534 525 506
12 521 397 - h3k
125 393 359 376

Average 616 - 389 3es

REACH NO, XTI
Mile 160-180, Inel.

Section - Area in 1, QQQ gq. £t ‘
Hile 1908 1987 - 1944
160 S 512 226 204
161 624 263 2,5
162 ' LE6 150 2
163 Lh2 214 213
164 385 198 198
165 361 167 159

166 S 343 : 173 193
167 316 302 298
168 344 - 304 315°
169 31 AN 145
176 33 - 351 327
172 gy 409 398
e 291 377 - 3Tk
73 ' 431 153 170
17% 331 . 154 168



REACH NO. IIT (Cont'd)
Wile 160180, Iml.

, ’ Area in 1606 ,s-..»' b .
Sesbion T

Juge ok 1%
176 392 18k 187
176 ‘ 580 142 139 .
177 - : 500 g U % i32
w8 512 s 136
1719 o 618 129 133
180 240 IS 106 -
évarage 416 AR 209

Analysis of the above tabulated dats leads to the c:onelasien that the
cms‘amctien- of levess in the Mississippl River flood plain during the perded
190&192’? heg been the main facter inm reducing fl@edway area to approximately
54% of the 1993 area., Between 1527 and 1944 when no additionsl levees were
constructed ,_ar;cl when, at the same bime about ‘ha'li" of all regulating works
vere builb, ﬁhé?"ﬂeadway area remained praci:iaa}.;y:écnst.an% being reduced
only an additiensl & of 1%

2. Aninv’astigaﬁeﬁ wag next made of changeé?in the condition of the
main ehahﬁel'oxi};}y;, wihich changes were caused mainly by construetion of
regulating works. At each sestion for each year chiosen for study,; bhe aress
up to the leweat high bank elevatlon that existed duz ing sach respective
yeoap was.abﬁ&inad and the average area thersof eo@pﬂted for sach reach.

Area curves for ﬁypicai main channel section only are shoun on plate 4.

The results for imebn of all sections are tabulated ‘belows

Beach No, 1 Reach No, 2 Reach No, 3

‘Aazéa., 8g. ft. ' Areas sg. ft, rea, sa, fi.
1908 99,000 89,000 87,000
1927 87,000 98,000 L 80,000
19k 86,000 83,000 189,000
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22. Attsnticn is here invited to the fact that the lowest respective
high bank elevatian to which the areass wers taken in the above computations
were not at a cgmman elevation in all three ysarﬁ. Thls way due Yo the

fact that in some cases the banks had been built up in the lated jears by

* the regulating works; indicating.an improvement im channel conditions due to

the regulating works,
23, Aveas were also taken at the lowest high bank elevation common to

all three years and the average areas for zach reééh computed. The results

are listed be}éws

‘Besch No, 3 Reach No, 2 Reach No. 3

o Area, so. ft. Area, sg. ft.  Area, sg. fi.
1908 96,000 74,800 £0,000
927 78,000 78,000 80,000
194 79,000 76,000 78,000

- 2. Imprevement in channel conditions, mentianeﬂ in parsgraph 22
as the result of consbructing regulating worka was'geﬁermined by a compari-
son of“hhe mean‘depths derived for each veach b? &1§1ding the areas of
each se#tipnféﬁ‘bénkfull by the bankfull wid%h, Below aré 1isted the m@aﬁ'

‘depths in feet for the three reaches at both bankfull elevation and lowest

bankfull sievatibn for the three ysars 1904, 1937'ana_19hh.
| Mesn deoths at bankfull slevation

Reaeh g@-@g Reach 1460~180
1508 EX 29,4
1927 09 31.8
194k 29.8 32.1
. 3$ean dggﬁ.. : |
 Hoach 40-60 Besoh 260-150
1908 27,1 28,2
1927 28,1, 29.0
984 29.0 30
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25, The ".with-in banks cross sectional area, regardless of the
elevation of the banks for all three years, has baa’f; generally reduced dus
to regulating works whick narrowed the channel. However, as could bé_ expected,
the narx’-'wing: of the channel caused scour and the meén depth progressively
improved. ‘ |

26, It should be remembered that grades of mos*b of the levees were not
8s high in 1927 as at the present time and that fleed heights wers probably
reduned vconsiderably by shborage in the distriets, afﬁa‘g{ the levees broke.

In recent years the more efficient flood-fighting o:ganiaahion is, to a great
axtan‘t,‘ reapoxgéé;bia for holding flood flows to a higher alevaﬁioﬁ which
consequently 'déni-ed storage to the flow almost up to the peak. Analyeis

of the data ’é'otitalainad in the preceding paragraphs indicates that the a?parent
redud‘biet; in the carrying capacity of the Mis‘siasippi River floodway between
St. Louis and the mouth of the Ohio River from 1927 t6 1944 was not ‘ca\asad
by & phjaie al reéduction of available floedway asction., A paasible solutien
15 that the apparent reduction in floodwsy capacity is due mainly to the
improvement. in -_the ;;sreéam. method of measuring stream flow over the methed

used in earlier years, A comparison of metheds ﬁas made the results of which

are given in %he following paragraphs,

27. Deserigtion. Discharge measurements wiﬁhin the limits of the
8t. Louis H;lss_ouri Engineeyr district have been seéurad as early as 1866,
The earlier measurements were taken by the 8ity of 5%, Louls, Mississippi

River Commission and the Engineer Department. The majority of the earlier

 measurerents were obtained thru the use of floats, Variocus methods were

used to determine discharge viz rod floats, surface floats, surface and
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sub-gsurface floats, ice cakes and meters. Fldat measurernents were usually
made by timing the floats from ranges laid out about 400 féet above and

K00 feét ‘belew the main discherge range, Hod fléa,tas consisted of a serié%i;i-::f:
of poles in sections of various lengths which were fastened together to |
give & l‘éanéth about equal to the depth of water and on the top of which was .-
connected a flag and on the bottom end a weight ..éu‘ffieient to kéep the rod
in & vertical position, Surface floats as the name impl-';e'a floated upen the
surféce of t;heb water and were ususlly spheroid in construction containing

a small flag on top. Deubie floats consisted ~ef"ty:vo floats connected
together by an abd-:jrus%ab‘le line one float riding ori;.the surface &nd the other
fleat submarged at any desired depth. | '

.28, Da‘ba used.~ Prior to ¥arch 1933 discharge maaauremms were ‘
obt.ained for use in the U, S. Ingineer Departmént by field diseharge partie#
of the U, S, Pngineer Department, St. Louis, Miﬁsou-‘_i at St, Laﬁia_, Ehe‘sher.,
caﬁg Girardéa;; and Thebes, Subsequent to March 1933 in asccordance with a
coopera‘biw}é sﬁf‘eam gavging agreement beiween the EI. S. E., D. and the U, 3,

G, 8. regular measurements were obtained by the U. 8, G. S, although at
times the U, S, B, BD. also sent discharge parties int,a this field to measure
stream flow, This was particularly the case when flood conditons prevailad,l
coﬁsequentlyg aiamltanenus measurements were ebeéﬁ__.ned at St. Louls, Cape
Girardeau and Thebes, These simultanecus measum:panﬁs afford the opportunity
‘o .compare- t.h.e‘ﬁxethoda used by aéeh agency. . |

29. ’Cémp_a_%ﬂ'sén' of methods.~ It is proposed tb”‘sﬁaw by anglysis of
dz.scharge masuremants taken by the U, 8. G. S. and the U, S, E, i). that
the present mthoﬂ and equipment for measuriag s’eream flow used by the
U. 8, &. .S. reaults in & smaller amount of measured discharge tham resulted
from former xmthods and equipment used by the U, S. 2. D, Meaanmmeafm by -
the U. 8. G. S. are made from the downstream side of bridges using small type
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v Price currsnt meters, Columbus type sounding welght and fine wire sounding.

lines.

Mbasareméntsﬁby_tne O. 8. BE. D, were made from a launch, barge or boat.

A wihdkahd wet line correction to soundiﬂgslis applied to dspths,

ALl meter measurements were taken with the large Price current meter sttached

either singly or doubly to a rod, with large flat iron weight at the bottom.

SoundingSﬁwéeeyﬁékan with 2 scunding lead attached to rope $¢unding line., -

It is belie#ed»advisablé and reasonable in view of tﬁa years chogen for the

physical analysis of the carrying capacity of the ﬂxqedway, te'eom;are the

rosults of diséhargévmeasnremﬁnts taken in 1927 ﬁibh’thase taken in 1943
and 1944
U. 8. Ga 5. using the best of modern equipmert, while the 1927 discharge

measurementa were tzken by the y, 3, E, D. using doubla.fleata.

The 1943 end 1944 discharge measurements were taken by the

Reaults

of diaeharge ‘measurenents made by the verious msthods are given in tha follow-

stage Disehal
" (Feet} (1000 EPs) .

ing btable:r
Xear St."Leuié |
‘Date
1903
1922 W/ - 33.9
1926
1927  hf2h  35.6
1929 4/28 3k.6
L/29  33.8
1935 6/7  33.3
1942 6/30  3h.k
1943 5/2%  38.9
1954 . 4/30 39.1

762(F)

870(F)

669(2m)

876(F)
649(x0)
663 ()
835{1)
8hi ()

Table

Chester
Pischarge.

g & Stage
zFeet) {2000 ofs)

6/11 32, g 90&231?)
6/13  33.4 900({®F)

Cape

Date

6/L
6

L/20-

.‘&/21

10/7  2B.4 é&i?{&) :
10/8  28.6 736()

W21 343 1,060(8F)
L/27  34.2  97L(BF)

6/8  32.8 é@?(aa)
7/2 33.6 583(M)
5/23 37.9 837(1)(v)
8/2  37.h  37(M).
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L/28
5/22

6/10
7/3
5/28
5/7

rardeau

Stage Discharge
Theto)

36. 5(&) 1,0044(30)
36. h(a) 13009#(E)

37.9(
LR

36.3{a)

Tuhla)

3‘,603:

36.(a)
41.9(a)

40.4(s)

33§ﬁ§§§>

Th5(F)
736{M)
633 (1)
611 (M)
267 (M)
798(4)



{a) Measurements at Thebea,
(v) Flow through levee break not maasurede
¥ < Doublae flcats

BP - Rod floats
¥ ~ One meter : _ _
2Y - Two meters ' e e

30. The __ﬁrmﬁas of arialysis used was as _!_.’c_;;«.lkmsz

A comparison ves made of the results of 'discharge messurements

_taken by the U, 8, B, D. using the old type Price current meter as com~

pared to results obtained from measurements taken by the U. 8. K. D, using
double fleats, the methed used in 1927. The ¥. 8, E. D, current meter discharges
wé?e-_.t,hgg: mtum aompared with the dissharges. zée.sjixl%&zag.frem measurements

made by ‘é.-h'a’ftl. 8. G 8, :wikh present-day equipmeatv .'In this manner, through

the comon eriterion, the U, 8, E, D. meter masurezmnta, a aomparlstm

~ could be made bst.ween the 1927 flost measurements taken by U. S. E D, and

the 1943 and :1?%_ meter measurements taken by U. 8. G. S.
31, Plats No. 5 shows rabting curves obtaiﬂ;édiﬁby’ plotting the resulis

of discharge msasﬁremriﬁs ‘taken at 5t, Louis by the U. s. E‘." D, ua.’mg double

floats and Prise current meters. Listed below are the comparison of dis-

charges al various gauge heights obbained by bé‘ﬁiﬁ':meﬁhédavs

Gauge Height : Floats Meters .Biffemnce
—Feet - Y SofeBe m
| 29 3344000 316,000 6

22 379,000 356,000 6
2 4,85,000" 4k2,000 . . 10
28 - 546,000 491,000 11
So300 . ém,eae . . BL3;000 - 3

32 0 6RY,000 | 597,000 15



~

Bauge Height Fﬁ.oaﬁs Mebeara Bifference

Feab g.f.8. - 8ef.8, - . neréent
W 762,000 655,000 16
36 e 844,000 718,600 - 18
38 936,000 789,000 19
39 996,000 830,000 20

32, The: 1927 discharge measurements, by tha U. 8, B, D., were made with
double f;'leaﬁs; thersrere, this report is not partmularly concerned with
rod floa‘tr measurements but it was believed to be of paseing J.ntez-eat,
since this m%hod of measuring discharge was xxga'ntiened in paragraph 27.
Plate 6 showawralﬁing curves derived by plotting the tesults of discharge
measuréments ﬁaken at Ghester, Illincis in 1926, 1927 and 1936, by. the
U, 8, B, B using red floats and Price carrenh meters. At highey stages,
at this partieular atat:.on, dischayges eomputed from red ﬂeat me asurements
are les.a. thanx»’eh q'se computed from messuremsnts bgken with Frice eurrent
metera. L |

Bﬁ On plate 7 is a rating curve derived from p}oh‘oing results of
discharge masurament-s taken by the U. 8. G. 8. during the pericd June 1933 -
June 1935 f?am. tha Municipal Bridge at 5t. Louis and the uppser port.ion of &
rat.mgourve 5 dvawn through peinﬁs obtained from U. S,.- E. D. measurements
whichq éer;a ﬁ;é‘é"apprmcimtely 2.7 miles downstream from the Hunicipal Bridge
during the periad August 1934 ~ July 1935. A reasonably relisble relation-
ship aan ba ob‘eained by the eamparison of these twWo curves as the discharges
fmm /whifch\ they wera derived were measured during the same pericd of time,
a number of ﬂmm being simultanaeua measuramenﬁs. Below in the first table

¥
is giveyi@-\,t.he pementage of difference in the discharges read from the rating

cumram amd in the sacond table is given the percm‘bage of difference in



simultaaeously~,;ée‘asurad discharges. Corraspcndénea- and pict_urés regarding
experimaln‘bé]; ai_faultaneous discharge maaaurementé of the Mississippl Biver
at 8t, Leaié-s,k ;Kgiaacuri_ mpade by the U. S, E. E...-.ita éenjunetion with the

U, S, G. 8. is conbained in Appendix A, r

Discharges from Rating Curves

Stuge, Feet sbove  U.3,8.5, U.8.E.Be Difference
MeBels Discharge Discharge Referred to U,.3.8.5.
A R 10006, £a8, 1000c,£.8, percent
406 . 115 L2l A2
w8 165 , L7k o 42
1o 518 so £ b
112 | 578 620 £ T
5T - bh2 76 £12
e 710 g2 £ 17
Ky - 840 1,060 . A26
| Simaltaneous Measurements
U,5.6.5. U.5.B.D. . Difference
S Heasurement Hoasurement Referred to U.B.G.5
Date . CafuBo . B.f.8, .. Percent
June 3 L9s 545 B ¢
b | 520 53 . g
6 : 633 678 : 7
B 641 716 12
10 612 6u8
1 o 607 636 5
13 546 561 3
17 406 470 12
22 L17 463 11
25/ 160 LT 8
24 | 369 397 8

34. The relationship between the results of discharge measurements
takey/b% the ©.8,8.5. and the U.8,%,D. at Cape Girardesu, Missouri and
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‘rhébes, ' Kllinoia aré shown on plate 8, The U.5.6.5, 'ratking@érve was derived
from meaauré‘nhgs@a taken at Caps Girardeau from Eamh 1933 th une 1935

while the »U,séz,_D, rating curve was oétaineé i‘mm méasuiémeqts taken at
Thebes, ap?rn#imataly'&% miles downstreamn, duﬁing‘tha_perioé dJune 1933 -

June 193%, ?héirating ¢urves aré in the formﬂqf 6ne'foe% fall eurves to
aceount for the backwater effect of the Chio River on flows st Cape Girardsan
and Thebes. &éﬁenﬁm is invited to the fact that flows at Thebes are at
times also afi{’q@a& by di scherge from the Little River Diversion Channel
whichfamtdagiﬁhg_ﬁissiéaippi River appraximaﬁelyys-miles upstream, A

number of siﬁﬂiﬁénncus measurements were obtaiﬂéaiﬁy;the U,.8,6.5, measuring
ai Cape Girdrdesu and the U.8,8.D. at The?esvaad s§ms simnltaneaaéAngasure~
ments were{maéggbyiboth agencies at Cape Girarﬁééu*dnring the peried 1933 -
-'-1559;'?1ét§59;;;$he results of these measurementﬁ and thelr respective perw
centages ef'&iffarenoe is given in the two tables below, |

Gape Girardesu and Thebes Eéaéﬁréﬁénta

' U,8.8.5, Cape U.3.E.D. Thebes Difference referred’
Girardeau Disch, Discharge o 9.8,8.5, Disch,
Date = 1000 c.f.8. 1000 c.fo80 . _Percent

Mareh 23 263 278
28 Ly 254,

‘ o . 24,8
April 3 238 250
9 229 , 237

’ : 235

19 28 261

o 260

June 7 57h 584
R R - ¢ . 600
10 633 637

13 60k 65l

12 595 636

14 575 653

7 52 571

TR RE W VO W o

ko
o &

- 3 =



Date ‘ ﬁ S G.5, U.8.E.D. szfaxfenee referred

- *Bischarga Discharge '~ to U.8,G,8.
. 3000.¢. 1000 ¢.fe8, _ Percem
Mareh T4 375 W35 16
Moy 18 . 388 6 ) =10
g2 392 B3 5
Juhe 21 M 522 . 11

2§ 1 493 557 AR -

July 1 o LS) O 9

In the table below are the comparative discﬁafrg,ééz;éﬁd their respective per-
centage of diﬁfére;nee as taken from the two rating ‘curves.

Bisehargas from Ratin _Gumr's _’cma foot fall

Btage ah. © U,.8.G,5, Diseharge U.8.E,D. Discharge Difference re=

Cag Girardeau 1000 c.f.8. 10_” 6.f.8, . ferred to U.5.0.8,
6 451 6 61
30 76 95 25
32 09 127 17
328 145 62 12
332 183 202 10
336 © 22 1% 11
340 B 268 297 1

35. iﬁone of the data, from which the tables and curves heretefare
rmentioned were derived, were of such magnitude as to determina the upper '
por‘lsions of. ma» curves except the labest ©,5, @-.u. rating.euwe: 8t '813. Leaié‘. '
In order i‘zo detaamé.ne the relationship of dlscharge measurements taken by
the U,3.G. S. and 'bhe v.8.8.D, at stages anproximtely equal to those of the
19&3\@:2@_}_9%{190&3 the curves were extrapolated on,semio-legarithmie
graph paper, A

36,

Sumtary.~ The reduction in ﬂ@edway e&paezty of the Missiseippi

River beween 51‘.. .}’»ouia » Missouri and the mouth ef tha Chio River during
the peried 1908-3,?27 was due mainly %o the cenatmation of levees which

w18 =


http:between.st

iahla floodway section to ap

raduced he. 2 tel? 5&% of floocdway a@a
' 908, Euring the peried l927-1" ail ‘ L
L additional Bor 1% due mainly to construction of regus
‘%}' ble below is ahmm fohe relaﬁi vres"ﬁliia of discharge
en aﬁlvaa‘imm stations on tha Mis' _iasippi referred to

8 aaurements.

U U.8.6.8, U,8.E,5.  US.B.D,
e ;mﬁe.rs Bod Flouts i_)_tsiub};e g

840,000 . = -_;;;eéa,e; 2
1,184,000 343‘?&: B
C&peggﬁabgg:i j % 360,000 -3§1,€90@

. S.E.B
Mepers

Ghé%ﬁﬁén: 1926.

Gapﬁ—ﬁébe'f 1-@35%?_,3 - 360,000 : IR TR 494,000

».measnramnhs move neav).&' reprefaent the actual amouzat‘ of atream flOWe *i-'here—

straamﬂawby oldar ‘methods and eguipment,
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