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Introduction

S<:ourol channel-bed malerial around bridge piers and
In the Yicirily 01 bridges Is a potential problem that
must be considered when constructing bridges
spantlng waterways Erosive action 01 llowing water
may expose or undermine briclge-pler lII1d bridge­
abutmert foundations and thereby irdJce structural
Ia/)Jre. Accurate eSlima!es of poIenba1 scour are
.ssentialln the design. construcrion, lII1d maintenance
of bridges. The collection of scour data at bridge Sites
ooring lloods provides a bener understanding of scour
and provides the In/ormation necessa'Y to Improve
methods Ihat can be used In bridge design to estimate
scour. Because 01 the diNicuny of obtaining scour
dala around bridges during lloods, lew data have
been collected.

TIl.lerm ·scour: as used in this repon. Is defined as
tna Iowenng of lhe channel bed by erosion below an
assumed natural level or other appropriate datum.
"SlXlUr depth" is the depth 10 which matenal is
removed below the stated datum. SCour. a
phenomenon that Is a cause of concem lor aIuvial
streams In MiSSl&Sippi. can be anributed to three
Interrelated phenomena:

General scour: progressive degredatlon 01 the
channel bed caused by natural processes or by
changes in channel control that may OCQJr over a long
channel reach and. possibly, over many years.
General scour could also be a lemporary tk.lctuation
abOut some mean level. This type of scour may occur
In a channel. even if no bridge is present.

ConSfncOOn scour: channel-Oed el'O$lOfl caused by
II1creased !low velocities through a bridge opering clJe
10 the decreased llow area lormed by the bridge. Its
approaCh embankments. and its plers.

Local scour: erosion 01 the channel bed caused by
local disturbances in the flow, such as vortices and
eodies in lhe vicinity 01 piers and abulments.

AIlhough these components of scour are not
corrgelety independent, general practice In bridge
deSIgn is to co~te each component of scour
separately. uSing ~ations based on scale-model

'"

laboratory measurements, and then combine these
preoieted scour depths to estimate lhe total scour
depth al a bridge site. SCour data at bridge sites are
needed to verily and IfTlNOVe the scour,predctlng
equations. However. in evauating !Ield dala lor a
natural stream at a bndge sile, it is usually cItlIcull to
idertity Whether the scour measured is general,
const.riction. or local scour. Ueasoremerts d scour
depth are ~8d by chaMel-bed oonditions.
debris, ellacts d multiple piers, !low clstribulion. and
definition of the relererce elevation used 10 detemtne
scour. Also. measured scourdeplhs could be partially
clJe to extreme lloods that have occurred prior to dala
collection and. therelore, total scour depths could be
incorrectly associated with measured lloods.

Purpose and SCOPe: In 1990. the U.S. Geological
SlJrvey (USGS), in cooperation WIth Ihe Mlsslsslppi
Slate Highway Depanmem (MSHO), began a 4·year
study to cotleet briclglt-scour data. Duling 1990. scour
Qata were coIected belOTe, ciJring, and alter lloods al
15 stream crossings in Mississippi. ThIs report
deSCribeS only the results d scour dala coIlecl:ed lrom
January 28. to 5eptermer 10, 1990, at the State
Highway 15 bridge across the Leaf River at
Beaumont, Mississippi. Eight onsile scour
measurements were collected ooring two floods
having 5- to 10·year recurrence Intervals. Channel
cross sections lor these two floodS were cofTllared to
a channel crou section surveyed in 1937 {prior to
bridge corcslnJCllon) lII1d to a cross section lrom a
clschaJge measuremerd made in 1943. General,
constriction, or loCal smur was determined from each
channel aoss section. Alter sutfic:ient data haVe been
COIected, theM data wi. be COfTlloarBd 10 estimates
determined trom the scour-prlldiction e<J.IalJOnS
o.,,"ently being used In bridge design by theF~
Highway Admlristration (1988).

General Description 01 Study Site: The study site Is
located at the Stale Highway 15 bridge across the
Leal River 0.9 ml (mile) north lrom intersection of U.S.
Highway 98 and Stale Highway 15 at Beaumont.
Mississippi. The flood plain Is abOUt 1.7 mi WIde and
Is coostriC1ed by a 1,03IHt (loot) long mam-ehannel
bridge and a 38G-1t long reliel bridge in the roadway
embankment (F'IQ. 1). TIle drainage area of Leal
River at Slate Hghway 15 is 3.010 1l"Il2 (SlJJare mJes):



the length 01 the channel upstream 01 the crossing is
abOut 153 mi, and the average channel slope
(between 10 and 85 percent ollhe length upstream of
the crossing) Is about 2.2 I1/Tni (teet per mile).
Average channel and valley sklpes are about 1.0 ItImi
In the VlCl.... ty 01 the croSSing. The hiohway alignment
is skewed about 10 degrees trom normal to the
Channel and tlood plaln. The walltr!lows It1rough a 90
degree bend about 0.3 mi upstream from the StalB
Highway lS crossing, but the main channel Is falrty
stralghl and uri/onn In width through ltIe bridge
opening.

The main-d\annel bridge is supported by tin1:ler pile
bent3 on the IIood plain and lour concrete square­
nosed piers In !he channeL The two piers near the
edges 01 the channel have an average width 01 2.811,
and the ofhe!' two piers in the channel have an
average width of 3.2 II.

The rigllt (south) bar* Is~sed of sand and clay.
bulthe leh (nonh) bank Is Q)"llClsed mostly of loose
sand. (The leh and right convention used lor cross
sections in this repot1 Is defined as the ciredion as
VIeWed wilen lacing doWnstream.) The ctlannel bed
COrtS!S1S of loose to dense san:;! overtying a hard slit
and clay sltatum It Is uncertain where the sand and
clay Interface IS locaJed below ltIe bed because no soil
borings were taken in the channel (MSHD, written
comrrvn., 1989). No Iong-tenn Instability (degradation
Of aogradatlon)Is evldert lor the channel bed. The
righl bank appears to be lairty stable, but the left baM
has experienced some instabiities.

Oat3 Collection

Extent of Data: SCour data were collected in 1990 by
lhe USGS near the peak discharge and during the
laJing limb (decreaSing discharge) of the Jaruary 28
flood as well as during the riSing imb (increasing
discharge) and at the peak discharge 01 the FebnJary
21 l100d, Data were also coUeCled during low flows on
March 27 and Seplel1t:ler 10 'to determine bed
elevations when sediment transport was minimal. The
USGS also made Iow-Ilow discharge measurements
In 1965, 1976, and 1978. Other agencies thaI have
collected slreamtlow dala 8tthls site Include the U.S.
Army Corps ot Engineers. which obtained Intermlnent
stages and discharges Irom January 1941 to Februal)"
1945, and fhe National Weather Service, which
obtalnecl dally slages Irom January 194110 April 1976.
In 1943,lha U.S Army Corps 01 Engineers measured
a diSCharge 01 85,100 rt31s (cubic feel per second),
which is Ihe largest available discharge measurement
with a recurrenca Interval 01 about 25 years. Stage
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data and olher elevallons used in this report are
reterenced to National Geodetic Vertical Datum 01
1929 (a datum c1erived lrom a general adjustment 01
lirst-<lrder level nels 01 both the Uniled States and
Canada, lonnerly called sea Level Datum of 1929)
and relerred to in ltIis report as sea level.

During the IIoods of Jal'lJary and Febr'Ual)" 1990. cross
sections wltre sounded at the upstream and
downstream sides of the main Channel bridge, at fhe
upstream side 01 the bridge piers, and also about 50
h downs1ream lrom ltIe main ChatVMJl bridge. Stage,
water depth, and angle and magnitude of the
approach vetodty were measured to delermine
channel-bed elevations and corresponding discharges
fOf scour condioons al the bridge. Discharge
measurements were used 10 develop a stage­
di$d'large relation at the downstream side oj the
bridge so lhal slage reaclings could be converted to
discharge without having to make contil"lJOOS
dischafQ8 measurements..

Channel crou sections and \ongilucInal profiles tNi3y
from ltIe bridge were nol measured wring the l100ds
but were measured when it was possi)le to work
safely lrom a boat. seven cross sections were
sounded In the chatVMJl reach between aboul 1.300 h
upstream and about 950 It downs'Iream lrom the main
channel bridge (FlO. 1). Bridge geomelry. some
Channel cross sections, and a soils loondaliOn report
(MSHD, wrinen COrt'V'I'Un., 1989) were obl31ned from
the MSHD. PhotooraPhs were taken al the SIte 10
doaJmtnl debris and IIcMo condillons.

Description of E(JJipmel1: Soundings 0/ water depth
and measurements of vetodty lor detemining
discharge were made using standard slreamlow­
oaOlng proceciIres as described by Rantz and others
(1982). Depth and vertical posillon In the water were
measured by suspending a 100-, 150-, or 200-poond
Columbus sounding weioht which was used to keep
Ihe suspended Price AA current meter and cable fairly
stationary In the water A truck·mounted winch was
used 10 lower and raise the meter and weigl'll.

Soundings to the channel bed to measure channel
geomelry were Obtained with an Eagle Model MaCh 1
Graph recording fathometer (the use 01 lrade or
product names In Ihls report Is for identification
purposes only and does not constitute endorsement
by Ihe USGS). Transducers used w11h fhe fathomeler
produced an 8-<1egree beam width, allowing close
access to bridge pIers withoul creating side echoes.
Use 01 the fathomeler made soundings possible at a
large number of points across Ihe cross section.



During l\ooafloWs. lhe transd.lcer was attached to the
bottom of the sounding wetght which was lowered irl:o
me water lrom a truck-mounted WInch and towed
through the water as the t~ was driven slowly
across the bridge. For the soundings about 50 fI
downstream trom lhe bridge, a llotation device was
connecled to the cable so that the transdUcer could be
floated downstream. Durir'lg low Ilows, the transducer
was attached at or Mar the bow of a boat and the
depths were recorded as the boat traversed lhe cross
section or Iongitudnal prolile.

Results 01 Survey.

Charnel cross-section surveys were made at seven
ditlerenl Iocatioos (Fig. 1) lrom January 28 to
5eptermer 10. 1990 Cross sections were aJso
obtalr18d trom MSHO bridge plans and from selected
discharge measuremel1ls made at the upstream side
of the bridge (cross section 4). Two approximate
thaflNeg profiles (longitudinal Nne of col1lirlUOUS
maximum descent on the channel bed) were obtained
lor the channel reach between cross sections 1 and 7
(Fig. 2). Between the lanhest cross section upstream
(7) al'M:l the cross section at the upstream side 01 the
bridge (4). the that-Neg elevation Increases In the
downstream cirection. Between cross section 4 and
CtOSS seaion 1. which is the laMest ClOSS section
downstream. tlla/weg elevation is relatively utWIorm.
IXCept lor a scour hole downstream 01 cross HC'lIorl 2.
Thus. the deplh of water decreases in lhe downstream
cirectlon toward the bridge, andlhe decrease In depth
is characteristic of non-urilorm 11oW. The decreasing
depth is caused by the water flowing through a natural
constriction at the 90 degree bend, jusc upstream from
cross section 7 (Fig. 11. The now velocities are
Increased al the channel bel'M:l and. thus. the channel
bed Is scoure<l. The material scoured from fhe
channel ben::l is then depoSlled downstream as
veloaties decrease and become more Uniform across
the chamel width. The two lhaJweg proliles Qeneraly
have the same trends with scour and Iii at venous
locations (rIO. 2). Some cltlerencea may be attriblJled
10 the difficulty In oblainng the profiles In the same
IocatKln. For this repan, therefore, the profiles are
conskfered approXimate.

General SCOur: Three surveys 01 cross sections " 5,
and 7 (Figs. 1 and 2) were made In 1990 to document
general scour. Selected characteristics describing
general scour at these cross sections are presented In
Table 1. SCour at these cross sections Is conSidered
to be representalJve 01 only lemporary l'lIauations
abou1 some mean valle beCause no long-lerm trend
(degradation or aggradabon) is 8VICIent tor this river.

General SCOUr at ead! cross s8CllOn was caJculated
based on lhe February 13, 1990, average-- and
rririmum-bed etevations. So:lur at the mirim.sm bed
(rMXIrT1.Jm scour) is very l~ant in bridge design
because it is !he worst case situation (BIod;eIt 1989).
The maxirrum stage of lhe three SlJrveys was abOul
8 It below bankiuP stage on February 13, 1990. The
maximum difference in stage belWeen the three
SlJrveys at cross sections 1,5, and 7 averaged \4.4 It.
Average·bed scour at the three cross sections ranged
trom 1.0 10 4.4 n (boIh al cross section 7). Maximum
scour ranged from -2.4 to 1.9 It (Table 1). N8Qalive
scour is indicative 01 iii. The average-bed elevalion
was 1.2 to 3.2 tI higher than the mirimum-bed
elevation tor cross sections 1 an:l 5 and 6.410 13.2 tI
hiQher than the ITlIrimum-bed elevation lor cross
""'"" 7.

The channel·bed oeome\Jy of cross section 7 is
substantially dillerent from the other sections because
the geometry it affected by the upstream channel
bend (Flgs. 1 and 2). Belween February 13 and
September 10, scour lowered the average-bed
elevation 4.4 n. but the minimum bed elevation
inCreased 2.4 tt at section 7 (Table 1). These data
are Iirrited. an:l as suggested by Colby (1964). the
scour data at a cross section may not be
representa1JVe of scour thfOUOhOulthe channel reach.

Constriction SCour: Cross secllons 2. 3, and 4 WfInt

used 10 document constrietlon scour at lhe bridge
(Table 2). The upstream siM of the bridge (cross
section 4) was sounded with both a lathometer and a
sounding weight on January 28 and FebnJary 21. The
sounding weight, used 10 obIaln depth and velocity
observations tor the discharge measurements,
probably penetrated the channel bed al'M:l Indicated
depths grealer than those obtained using the
fathomeler Average and maxlrrum now velocilies lor
the channel were 6.3 and 9.3 !tis (IHI per second) lor
January 28 and 6.5 and 9.5 Itts lor FebNary 21.

To be consistent with the general scour estfllates
(Table t). the average and minimum--bed elevations
on February 13. 1990. were also US&d to calculate
scour at cross sections 2. 3, and 4 (Table 2).
Average bed scour ranged from -0.9 to 4.5 fl. and
scour at minimum bed ranged from -1.4 to 8.1 It
Scour at minimum bed may be caused by local
scour processes. Maximum scour was oblained on
March 23, 1943. during the largest discharge
measurement. and average and maxinum flow
velocities lor the channel were 7.1 and 10.8 tvs,
respectively.
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MOSI of the average bed elevations obtained in 1943
and In 1990 tor sections 2, 3, and 4 are higher lhan
lhe 1937 elevation (scaled from MSHO bridge plans,
daled 1937 (prior to bridge construdlon)j. It Ihe scour
elIe only to bridge constriclion was substantial, lhe
1937 average bed elevation should typieally be one 01
lhe ~hest. The Channel geometry at ClOSS seclion 4,
oblained1n 1937 and from Itle fWO largess discharge
measurements made In 1943 and 1990, are planed in
F".gurt 3. There are substantial irregularities in the
channel bed lor Ihe two Iargesl discharge
measurements made at cross seaion 4 after 1937.
The mlnllTllm-bed elevalion tor al three observations
at cross seclIon 4 is at a difterert location (Fig. 3).
The mlnllTllm-bed elevation is at piers lor both
discharge measurements and is near lhe base of lhe
nght bank tor lhe 1937 cross section. The 1943 cross
sectIOn has the Iowesl bed el8V8llCM'l al cross sectIOn 4.
The 1943 average bed Is only 0.8 It lower than 11'18
1937 average bed, but lhe 1943 mI~m bed is 8.4
and 4 8 fI Iowerthan the 1937 average and mlrilTllm
bed, respectively (Table 2). This suggests thai moSl
of lhe scour at the bridge was ptebably local scour al
the bridge ~ers.

In companng general scour (Table 1) Wlth constriction
scour (Table 2). only the Februaty 13, March 27. and
5epIember 10, 1990, surveys are concurrent. For
these concurrent surveys, lhe c:onstnction SCOUt at
ClOSS sections 2. 3. and 4 Is nol substantially oreater
than tile general scour pl"esenled lor sections 1 and 5.
Approl(unale Ihalweo profiles (Fig. 2) do f10t Irdcate
a scour hole at ttle bI'ldge, w~ also suooests Ihat
cons1nction scour at the bridge is not substantially
oreoter than general scoutt!VouOh lhe channel reach.
These concurrent surveys were made when
discharges were much less than the peak discharges
and the depth of scour at the bridge on these dates
may have been rlK1Jced by the deposition ol material
during periods of relatively low velocity. For the peak
dischar08S. constrk:tlon scour may be substantially
dil1erenllrom general scour. bul because 01 the limited
data. lhis Is uncertain.

Local SCour at Bridge Piers: Estimates 01 local scour
deplhs near a pier may vary considerably. depending
on lhe melhod chosen 10 interprel channel·bed
geometry at lhe bridge. BlodgeU (1969) presented shl;
possible methods ror detinlng a rererence-p1ane (bed}
elevation: he considered lhe typical bed elevation
adjacent to lhe scour hole 10 be the most accurale
rererence·plan.e elevation lor determining local scour
depths. Consequenlly. lOcal scour deptns for this
report were delermined, where posSible. uSing the
typesl bed elevation ad!acenllo llle scour hole on the

upstream side of the bridge at lhe lime 01 tile
measurement.

Reference-bed elevation. pier-bed elevation (local
minilTllm bed in ptOl(imity or ~er). and 5COur-l'lole
depth are presenled, where possible, for eaCh bridge
pier (Table 3). For al four ~ers. relerence-bed
elevation ranoecl from 49.7 to 60.4 ft. pler-bed
elevalfon ranged from 43.8 to 68.6 ft, and scour-hole
depth ranged from 0.8 to 9.3 ft. These large r.lInges
Irdcale lttat Ihe Channel bed at the bridge piers
IkJctuates substantiaJy. The relerence·bed eIeYaIions
at each pier were greater than ltte average-bed
elevations shoWn in Table 2, e_cept at piers 2 and 4.
Fot Pier 2, al reference-bed eleVations were less than
average·bed elevations. For per 4, relerence-bed
elevations were greater Il'lan averaoe-bed eteva1iOnS,
eKcept on February 1 and 20. 1990. when the
relerence-becl eleVations were sightly less than
average-bed eleYations.

The pter-bed elevations for 1937 (prior to bridge
construction) were the highest eteV3lfons measured at
piers 1 and 4. For a~ between concitlons
prior to and atler bridge constl\Jdlon. the 1937 bed
scoured a lolal of 8.9 It at pier 1, 6.5 It at pier 2. 7.6
It at per 3. and 17.1 "at ~er 4. Piers 1 an::! 4 are
located near the base of !he right and left bar*s.
respecdvely. The right bat*. appears to have
eJq)8riencecl some basal erosion, but the lop 01 the
bank has tw)( substantialy relreated. The lOP of the
left ban< has reueated about 45 It. however. Thus,
lhe col11)arisons between the 1937 elevations and the
IIllnl1'llm pier-bed elevation are substantially distorted
by a CXllTlblnation 01 bed and bank eroSiotl at ~ers 1
and 4 (FlO. 3).

The depth of the SCOUt hole is very dependert on the
relerence-bed elevation al the time ot lhe
measurement (Table 3). The miflllTllm-bed elevation
(43.8 It) was recorded at pier 2 on March 23. 1943.
when the reference-bed eleVation was 49.7 It: lhus.
the scour·hote depth was about 5.9 ft. However.lhere
are five scour·hole depths for pier 3 Ihat are greater
lhan 5.9 It, and one for pier 4 that is greater than 5.9
It. The maximum scour-hole deplh or 9.3 ft was
recorded on January 28. 1990. at pier 3 using a
reference·bed elevation of 59.9 ft (4.4 ft higher lhan
the relerence·bed elevation sounded wilh a weight).
The weight possibly penelraled lhe loOse·sand surlace
which was being dislurbed by water turbulence
because 01 a tree caughl on pier 3.
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Conclusions

During the large 1I0o<:I of 1943, Ihe channel-bed
elevation In Ihe viclnity of Ihe Slate Highway 15 bridge
across the Leaf River at Beaumont, Mississippi,
averaged about 0.8 It lower Ihan fhe average-bed
elevation prior to bridge construction, and minirrorTt-­
bed elevation was about 4.8 ftlower. Dala collected
In 1990 during periods 0' moderale discharges
Indicate the channel bed is susceptible to general
scour. Based on the Umited data, the general scour is
not substantially different from the constriction scour
that occurs at the bridge. Local scour at the bridge
piers Is the lTl8JIimum cofTllOnent 01 total scour In
these measurements. Local scour 01 9.3 ft at pier 3
has been measured. Total scour 0' 17.1 ft at pier 4 is
due mostly 10 erosion 01 the leU (norlh) bank which
has eroded laterally about 4511 allhe lop of the bank.

Data In this reJXIrl are an example of tM type of data
that have been collected In the Ilrst year of a 4-year
study. As more dala are collected at bridge sites, a
bel1er underslandlng of scour processes may lead to
I~roved methods of predicting scour In bridge design
and evaluation.
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~abla 1.--~Daral .<;our at croa••act!.oD. 1, 5, ...<1 7 (about
950 taat dowllatnl_. about 300 t_t upatra_, aDd 1.300 t.at

upatra_ trom maiD chanaal b~idq.. ~a.pact!.~aly)

eft, feet, ft 2 , squa>:e teetl

Oat..

Cros.!l
section

;&raa
(ftll

Ayengll
Genaral

bed'_
Scour

(ftl

3cour
Hi pi mum

Scour
(ttl

Cro3a Sect.ion 1

02-13-90
03-27-90
09-10-90

02-13-90
03-27-90
09-10-90

74.3
64.9
60.1

74.5
64.9
60.1

5,350
2,830
1,110

5.610
2,940
1.770

57.3
55.4
55.8

Cro.!l.!l Section 5

56.1
54.1
53.4

Cro.!ls Sect.ion 7

o
1.9
L5

o
2.'
U

54.1
52.2
54.0

53.4
52.1
52.2

o
1.9
0.1

o
1.3
1.2

02-13-90
03-27-90
09-10-90

74.7
65.1
60.1

6.380
3.620
2.830

47.5
46.5
43.1

o
1.'

•••
34.3
34.3
36.7

o,
-2.4

, c..lcl.llat.ed from measured channel-bed elevat.iona
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Tab1. 2.--CoDatr~ct~oD acour • t croaa a.ct.~oDa 2. '. ••• •(about. " L••t. dowDatre_ Lroa, c1oWD.t.~_ .14• • t. ...
upatre_ • t" .t _to chann.l. br~d4e, reapect.~.e1.yl

{Lt., feet., ft/s, feet. per second, ftl/lI, cubic t ..t per lIecol'ld]

SUlqe Conn rl etian ",cour Iftl

.t downlltre~

"4a at bridge oischarqe Avenge be"- Ml nhmm bedb

Date (ft! (ftJ/ll) E1tlvation Scour !:levation Scour

Cross Section 2

1937c 52.2 2.' 4.8.6 u
01-28-90 83.0 56,400 .56.0 -0.9 51.1 -1. 4
01-30-90 82.8 52,500 52.9 2.2 49.3 0.'
02-01-90 79.3 32,000 54.2 O•• 50.0 -0.3
02-13-90 74.5 18,500 55.1 0 49.7 0
02-20-90 83.8 61,000 55 . .5 -0.4 50.8 -1.1
03-27-90 64.9 4,810 53.9 1.2 49.0 0.'
09-10-90 60.1 1,060 53.5 L6 49.7 0

Cross Section ,
19370 52.2 '.2 48.6 2.•

01-28-90 83.0 56,400 54.8 O. , 50.6 0.'
01-30-90 82.8 52,500 54.0 1.< 48.4 2. ,
02-01-90 79.3 32,000 54.9 0.5 50.1 0.3
02-13-90 74.5 18,500 55.4 0 51. 0 0
02-20-90 83.8 61,000 53.5 1.' 49.4 L6
02-21-90 84.2 66,100 55.1 0.' 50.6 O.•
03-27-90 64.9 4,810 54.4 1.0 50.4 0.'
09-10-90 60.1 1,060 53.4 2.0 50.2 0.8

Cross Section •
1937c 52.2 ,., 48.6 ,. ,

03-23-43d' 16.2 85,100 51. 4 '.5 43.8 e , .1
01-28-90d' 83.0 56,400 55.3 O. , 49.6 f 2.'
01-28-90 83.0 56,400 56.6 -0.7 52.1 f 1.3
01-30-90 82.8 52, .500 55.7 0.2 51. 9t" 0
02-01-90 19.2 32,000 55.4 0.5 51. 6t' O. J
02-13-90 14.5 18,500 55.9 0 51. 9 0
02-20-90 83.8 61,000 55.3 0.' 50.9t' 1.0
02-21-90d 84.2 66,100 52.6 ,., 45.2t" ..,
02-21-90 84.2 66,100 55.4 0.5 50.9t' 1.0
03-21-90 64.9 4,910 55.8 0.1 51.1 O. ,
09-10-90 60.1 1,060 54 . .5 1.. 50.6 1.3

• Calculated tram observed channel-bed elevations.
b Scour at minimum bed may be caused by local scour processes.
o Scaled trom Mississippi State Highway Dept. bridge plans, dated 1931 (prior

to bridqe constructionl.
d' Soundinq weiqht used tor determining depthll and velocities in discharqe

measurement.
e At uplltream side Of Pier 2.
t' Near upstream side at Pier J.
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