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FLOODFLOW CHARACTERISTICS OF ARKANSAS RIVER
AT INTERSTATE HIGHWAY 54O
AT VAN BUREN, ARKANSAS

INTRODUCTION

The Arkensas Highway Department proposes to construct a new
highway across the Arkansas River three quarters of a mile down-
stream from the present crossing of U.S. Highways 64 and Tl at
Van Buren. The new crossing will be a part of Interstate Highway
540, which will form a connecting link between Interstate Highway 4O
north of the Arkansas River and State Highway 22 in Fort Smith south
of the River.

The Arkansas Highway Department requested the U.S. Geological
Survey to analyze the floodflow characteristics of the Arkansas
River at the proposed Interstate Highway 540 crossing, to provide
information which will assist them in determining the most feasible
type and arrangement of embankment and waterway openings consistent
with economic and engineering principles of highway-structure design.
The Department has presented for an analysis, a main-channel opening
and a relief opening on the right (west) flood plain.

This report was prepared under the provisions of the cooperative
agreement between the Arkansas State Highway Commission and the
Geological Survey and contains information for the particular site
on the Arkansas River to show: (1) megnitude and frequency of floods;
(2) relation of water-surface elevation to discharge; (3) distribution

of flow in the approach channel and through the proposed bridge



openings for the 50-year flood and the maximum flood of record;
(4) maximum elevation of water surface above constriction; and
(5) summary of floodflow characteristics.
All elevations given in this report are to highway datum, which

is mean sea level.

DESCRIPTION OF AREA

The Interstate Highway 540 will cross the Arkansas River in an
expanding reach of channel. The river begins to expand at a rail-
road embankment l% miles upstream and continues to expand through
the existing highway bridge and on downstream from the proposed
crossing. General features at the site are shown on the location mep,
figure 1.

The river consists of a deep main channel situated near the left
edge of the flood plain and a wide expanding overflow section on the
right bank. The flood plain is interwoven with cultivated fields
and wooded areas. The area in the vicinity of the proposed relief
bridge consists mainly of cultivated fields. During extreme floods
the river, at the site, is ebout 11 miles wide.

The proposed highway crosses the main channel in a normal
direction; but, because of the expanding right flood plain, the
proposed relief bridge and embankment runs at a skew of sbout
32 degrees from the normsl to the direction of flow over the flood
plain.

The drainage area sbove this crossing is 150,484 square miles,
of which about 128,243 gquare miles contribute directly to surface

runoff.



MAGNITUDE AND FREQUENCY OF FLOODS

History and Development

According to records collected at gages on the Arkansas River
at Fort Smith and Van Buren, the maximum stage known since at least
1833 occurred on April 16, 1945, at an elevation of 410.46 feet at
the Van Buren gage, or sbout 409.8 feet at the proposed bridge site.
The maximum discharge known since at least 1833 occurred on May 12,
1943, with a pesk of 850,000 cfs (cubic feet per second). The same
discharge would have occurred at the site. During the 1943 flood,
the river levees failed in the vicinity of Van Buren and downstream,
resulting in a lower stage than was experienced in the 1945 flood
with a peak flow of 650,000 cfs. The levees were rebuilt after the
1943 flood and have contained all floods since that time.

Through the development of a comprehensive reservoir system,
the flood potential of the Arkansas River at the site is being
substantially reduced. Since the maximum discherge of record
occurred in May 1943, several flood-control reservoirs have been
built on tributaries of the Arkansas River that contribute to flooding
at the site. Other reservoirs are nearing completion and will be
ready for flood-control storage in sbout 2 years. With the completion
of these reservoirs, all major tributaries of the Arkansas River will
be controlled. Listed in downstream order in the following table are
the principal flood-control reservoirs in operation or under construc-
tion, the streams on which they are located, and their flood-control

storage capacities.



Reservoir

1/
Keystone™

Heyburn

1/
Oologah™

2
Lake O'The Cherokees™

1/
Markham Ferry™

Fort Gibson
Tenkiller Ferry
1/

Bufaula™

Wister

Stream
Arkansas River
Polecat Creek
Verdigris River
Grand (Neosho) River
Grand River

Grand River

Illinois River
Canadian River

Poteau River

1/ Reservoir under construction.

Flood-control storage
(acre-feet )

1,464,000
138,800
963,000
525,000
233,000
918,800
602,300

1,470,000

399,600

2/ Reservoir in operation during flood of May 1943.

Frequency Curves

Two frequency curves, one for unregulated flows and one for

regulated flows, based on records collected at the Van Buren gage

are presented in figure 2.

equivalent to that at the gage.

Discharge at the proposed site is

The frequency curve based on unregulated flows was determined

from the report, "Floods in Arkansas, Magnitude and Frequency."

The frequency curve based on flows regulated by the reservoirs

listed in the preceding section, "History and Development,” was

prepared by the Corps of Engineers.

From this curve, the discharge

that mey be expected to be equaled or exceeded on the average of once

in 50 years is 500,000 cfs; hereafter referred to as the 50-year

flood.



RELATION OF ELEVATION TO DISCHARGE

The relation of elevation to discharge (stage-discharge relation)
is based on current-meter measurements below 611,000 cfs and extended
to 850,000 cfs by logarithmic plotting. The current-meter measure-
ments were made at the geging station, "Arkansas River at Van Buren,"
located three quarters of a mile upstream. The discharge at the
proposed highway crossing is considered equivalent to that at the gage.
The elevation (stage) at the gaging station was reduced by the amount
of fall in water surface to the site, which is asbout 0.7 foot during
flood stage.

The plots of all the discharge measurements made sbove flood
stage since 1943 show considerable shifting in the stage-discharge
relation, due mostly to rate of change in stage and to changes in the
sand-bed channel. Enveloping curves indicate a maximum change in
stage of 3 feet for the same discharge.

The relation of elevation to discharge was developed to give the
maximum discharge for a given elevation; or, in other words, the
enveloping curve drawn through the discharge measurements plotting
to the extreme right was used for the stage-discharge relation at
the site. This relationship will give the highest mean velocities
that will occur for a given discharge. The relation of elevation to
discharge is shown by the rating curve in figure 3. From this figure,
the stage corresponding to the 50-year flood of 500,000 cfs is 4OL.9
feet. Likewise, under present channel conditions, the elevation
corresponding to a discharge equal to the 1943 flood (850,000 cfs)

is 412.9 feet.



The Corps of Engineers has prepared an estimated profile for a
regulated 50-year flood with all planned locks and dems in place
downstream from the proposed crossing. On the basis of this profile,
the elevation-discharge relation at high stages will not be signifi-

cantly affected by presently planned river development.

DISTRIBUTION OF FLOW

The distribution of flow in the approach channel has been
computed for a discharge equal to the 50-year flood of 500,000 cfs
and for a discharge of 850,000 cfs, which is equal to the maximum
experienced flood of record. The distribution of each flood across
the approach channel was computed by the relative-conveyance method
as outlined in previous reports.

The discharge through individual bridges of a multiple-opening
river crossing is proportionate to the effective area of the openings.
When there is nonuniformity in the epproach, due to shape or
roughness, the discharge must be adjusted for the influence of channel-
resistance characteristics on flow distribution. Nonuniform
conditions exist in the approach to the proposed bridge openings, and
the distribution of flow for each flood given above has been computed
accordingly.

The levee on the left bank is offset from the general levee
alignment upstream and downstream from the proposed main-channel
bridge. It is believed that the area under about 500 feet of the
bridge in this levee offset would be ineffective in passing flood-

flows. (See figures 1, L4, and 5.)




50-Year Flood

In figure 4, the water-surface elevations for the 50-year flood,
the 1943 flood for present channel conditions, and the proposed water-
way openings are shown on the profile of the valley along the proposed
centerline.

The distribution of the 50-year flood (500,000 cfs at elevation
of 4OL.9 feet) in the approach channel and through the proposed bridge
openings is also shown in figure 4. The hydraulic data for the flow

through the openings are presented in the following table:

Bridge opening Discharge Area Mean velocity
Main channel 480,000 cfs 63,913 sq Tt T«5 fps
Relief 20,000 cfs 4,913 sq ft 4.1 fps

The division of flow will occur between stations 511+20 and
517+00, depending on the elevation at which the 50-year flood occurs.
At the minimum elevation of 404.9 feet, a small ridge which runs
parallel to the direction of flow will separate the approaching flow
at station 511+20. At higher elevations, the division of flow will

occur sbout midway between the proposed bridge openings.

Maximum Flood of Record

The water-surface elevation for a discharge equal to the 1943
flood and the proposed waterway openings are shown on the valley
cross section along the proposed centerline in figure 5. The eleva-
tion of 412.9 feet represents the minimum stage at which a discharge

of 850,000 cfs would occur under present channel conditions.




‘

The distribution of the 1943 flood (850,000 cfs at 412.9 feet)
in the approach channel and through the proposed bridge openings is
also shown in figure 5. The hydraulic data for the flow through the

openings are presented in the following table:

Bridge opening Discharge Area Mean velocity
Main channel 778,000 cfs 84,221 sq ft 9.2 fps
Relief 72,000 cfs 12,189 sq ft 5.9 fps

The division of flow will occur near the relief opening at about

station 504+00.

MAXIMUM ELEVATION OF WATER SURFACE ABOVE CONSTRICTION

The maximum elevation of water surface along the upstream side
of the proposed road embankment outside of the drawdown zone is
principally dependent upon: (l) the maximum probable water-surface
elevation at the downstream side of the embankment; (2) the normal
friction loss between the beginning of the drawdown above the bridge
opening and the downstream side of the embankment; and (3) the
increase in elevation sbove the normal elevation in the unconstricted
channel,: which is commonly known as backwater.

The stage-discharge relation at the site is unstable. As
explained in the section, "Relation of Elevation to Discharge," the
change in stage for a given discharge can be as much as 3 feet.
Therefore, the 50-year flood and the 1943 flood could occur at
elevations as high as 407.9 and 415.9 feet, respectively, at the

downstream side of the road embankment.




The meximum water-surface elevation on the upstream side of the
embankment will occur at the point of division of flow between the
bridge openings. The increase in water-surface elevation that can
be expected from the 50-year flood and the 1943 flood will be sbout
1.3 and 1.5 feet, respectively.

From the information given sbove, the maximum elevation of the
water surface upstream from the proposed constriction for the 50-year
flood and the 1943 flood will be sbout 409.2 and 41T7.L4 feet,

respectively.

COMPARISON OF PRESENT BRIDGE OPENINGS

The present crossing at the gaging station three quarters of a
mile upstream, on U.S. Highways 6L end T1l, has a main-channel opening
and a relief opening on the right flood plain. A discharge measure-
ment of 476,000 cfs (5 percent less than the 50-year flood) was made
May 27, 1957, by engineers of the Geological Survey. Hydraulic data

from this measurement are shown in the following table:

Bridge opening Discharge Area Mean velocity
Main channel 443,000 cfs 57,710 sq ft 7.68 fps
Relief 33,000 cfs 17,640 sq ft 1.87 fps

Maximum point velocities found in the main-channel opening and

the relief opening were 11.91 and 7.86 feet per second, respectively.




SUMMARY

The floodflow characteristics of the Arkansas River at the
crossing of Interstate Highway 540 are summarized as follows:

1. The flood potential is being greatly reduced by flood-
control storage in upstream reservoirs.

2. The maximum discharge known since at least 1833 occurred
on May 12, 1943, (peak discharge, 850,000 cfs) and reached an
elevation of 410.36 feet at the Van Buren gage, or about 409.7 feet
in the unrestricted channel at the proposed highway crossing. Under
present channel conditions, a flood of equal magnitude would reach
an elevation of at least 412.9 feet on the downstream side of the
proposed road embankment. The constriction of flow caused by the
embankment and bridges would increase the elevation of the water
surface at the point of division of flow between the bridge openings
to at least 41lh.4 feet.

3. The maximum stage known since at least 1833 occurred on
April 16, 1945, with a peek elevation of 410.46 feet at the Van Buren
gage, or sbout 409.8 feet in the unconstricted channel at the site.

k. For flows regulated by reservoirs, the 50-year discharge
(that which may be expected to be equaled or exceeded on the average
of once in 50 years) is 500,000 cfs and would reach an elevation of
at least L4OL.9 feet at the downstream side of the proposed road
embankment. The constriction of flow caused by the embankment and
bridges would increase the elevation of the water surface at the
point of division of flow between the bridge openings to at least

L06.2 feet.

- 10 -




2. The Corps of Engineers furnished a flood-frequency curve
for the Arkansas River at Van Buren for flows regulated by all
authorized reservoirs; an estimated profile for a regulated 50-year
flood (500,000 efs) with all planned locks and dams in place down-
stream from the proposed crossing; a high-water elevation for the
flood of May 28, 1957, at river mile 349.3; and an aerial mosaic of
the proposed crossing.

3. Stage records collected by the Weather Bureau for Arkansas
River at Fort Smith, Ark., 1879 to December 31, 1955.

4, Stage and discharge records collected by the Geological
Survey for Arkansas River at Van Buren, Ark., October 1927 to date.
The report, "Floods in Arkansas, Magnitude and Frequency." An
engineer of the Geological Survey visited the site and selected
appropriate channel-roughness coefficients and took stereo pictures
of the important features of the area.

Base data and computations used in the preparation of this
report are available in the files of the Geological Survey, Little

Rock, Arkansas.

- 12 =



9-213-C
(March 1949)
Sketch Form

UNITED STATES DEPARTMENT OF THE INTERIOR

WATER RESOURCES DIVISION
';0, Artans.

g0, Apharnsis [Fver alt biar Furen, Ashensas

GEOLOGICAL SURVEY

Op - LLLLEM T 0T N, S

s g
N
\\\ ~3
~— - F 4
M X ) /
S
< \
A
‘A!7 (
52 (
W
53‘ \
\J: > \
/'2'7/ \
o \
\
\
\
\
\
\
35°25 |
94422 30" ‘.
l\
1
\
|
|
|
)
‘(,/\
T AR
= e
= -CQ
) < Vo
3| N
= 3 |
3
S D!
(N é\
o \
&)
*§ {
S
“
.
3
R .
i
0 = J I
B —J g F—3 ]
Scale in Miles

Sheet No. .

5%25'
94°20’

Levee

—t
-

TRACED FROM
U.S.GEOLOGICAL SURVEY
TOPOGRAPHIC MAP
VAN BUREN QUADRANGLE

SCALE

:24,000

Sheets.  Prepared by 2 .G . Dale S-4Z-43C

heeked by . &G Date S/ 7 &3
o




+ File Number

L LOBICAL SURVEY — WATER RESOURCES DIVISION

UNITED STATES DEPARTMENT OF THE INTERIOK

9-179a
Flood data plot
( March 1949)

, /e

o~ \\..th\N\R.* curves \\Nﬁxﬁwﬁw \m\h\ el \\\\ Bouyesn \A\.\m
HL« Hre HHHH a
1 T 1T T -t [ 14
w . A + HLr.leJ!JTHL.L.‘TAr + TTTTTT B
' + + $ + 1 1
—— 11 ; ] 1Y : |3 it |
E T T 1 T T T T
a rHHHH H T 4 1T
T3 T T T BEER T 1
4 i | 31 | i it .., .l
8 T I inn il
! | i | i Y
=t 8 I i Il [
N 1 | Ty B4 1 L
77 I NN Wi
. —
1 W et ,ﬂfr + 17 L EaEIEEERas 111
I ] I mE U AES
Bl | 1] |
1] I I EENEN
Tl i 1 i f
* b ,w\r o S | W ~‘
411 | T T
B [ i ﬂ/.,pj%x EE i
% + T NG i L
T f ' 1
] 17 i 1 I n
i IBemER b BEY T
5 T A S M 1 N ! :
B dod 4t S b ded ¢ :
,¢qu1 j< - '¢.valf ; *.ﬂ./, i 18
SRSENEEEREEADIRENnDI s wmt I RERERES
e R ; } | |
BRSsSREB: 43 a1 20 @ ') o = = o 1
esusssmken s $bes s .M}llvmr. Ly r 0 7
1 . . o o 30 30 ) e 0 - - Ly - B - -
08 26 R D 1 T L B . 13 - : B 15 0 Y Y
e T HHE H R
e R = T 1 AYHI. 1 s
‘?4141\» MIJIATJ H -ttt R »‘ e 1 =
ISSAEESEEEEETERSENELEREEEERDEE B! i _ T
B I S B B e e e s B e
0 O 55 35 O S A ¢~¢IT¢THF dll bst o des 3L 4 i} I
L NEEEE LELET i 1
T T o1
e ki I /\;N i
et ; I
T N |
RSN RN R | |
! il ! !
B B i Y Il i
i 11 4 | W |
1 + + s + o) i
| + 4 t S 1 S SR
L i | ‘
L Ll B |
(B BEES L T
Pirey | Rl 1 !
ERENEN RERERE) i r
#J gL Ll L | | I
[T N IRERe -t e
ST 3§ T T
= , e
A —4 it M ! B
yr i rt ; t
¥ 2 IS 1
QI ! BEEREER
Al + + B 44
X — i dad blharded .;T.x |
bl { el A R iR
0t i T e
/m,vlt... e o - £ 2 0 1) I 5 0 5 O O
, 85 A ) 6 1 0 0 1 R 0 S x I§ I
<3 e il
O Nt IS 43 b
%ﬂr.., a4 . S i g IERENERRERRE LR LR
AN T t QHA' .-A.,¢4.. + i A R (e ¢+bw i
/ﬂ eodp pp Lt Hg 2 ~+—+—— R L _, e
-+ I I 1
w o .ﬁf.w;r o T O 4 1 0
WL, e ,H»p. = H e q.ll[.ﬂ‘[ I+
- X -t 1+ 1 * : 1=F
S./w 0§ W w?T 1 I LR ) W i ] T T
X T SR Raa HHHHH
ke 1 e B T
” + T + 1+ T+ T T
% SHT — IR 1L,4,.1 444 f; b 111
+— 4 L { . {
4/.5,.. } I IBNEEN EERSRESREN
0)/1 L gl Ly B %M_#_,F |
5m | H |2 4__ Lidididt,
N i L EL L] ERRRRRRNNEN
c s T ; " 4ttt ,TH.
o My et b +—t by s reb gt B e et e
i Nt Tt 1T t 6 00 A R !
- T HEREN I
T o N , 1 T T I T
Q Y R B 1 §E T 5 0 O O L T F
L) Qigy et -1 T
— %, e e - .7‘%# +b ‘w 3 =+ 44
= & ot IREE! ! T :
S o\ 1 i T T
m k= “ F—tt4ttt—t i 1 ﬂ;l' -t 1 + k t .
€ S8 4 RRANR T
< SN il . BIRES |
< il ﬁ
|1 | v | | ! |
SO RTRRS A RN AR RRRRNE| | s |

Jo0
Z
/00

SH2 AP SPUESs oLy U PEULYSS I
/4

200

100

40 50

30

20

10

14 15

13

12

101

GPO 9086002

interval, in years

Recurrence



[H"ashington S

vy

Ifite |
Number [Dist'rict e e

DIiVISION

S

UNITED STATES DEPARTMENT OF THE INTERICR
GECLOGICAL SURVEY
WATER RESOQURCE

9—213-A

(October 1949)

16—13468-2 GPO

£

o
Beren, ArKE.

Aschar

Yo

Krers
Arkansas River 77 Varn

evy,

Fgure 3. Relatior of _ef

i,
‘.

1
|

i

ryos

|
¥

o2

P02+

4o

B G

SHE/ 1/

778

2

P
53S0ddnd UZ.GZ:%:-: H Ld3OXT ADVIS SIHL ISN LON 0A)

R,

> Yy

Sheot Ny



QJZ?CL“T&, UNITED STATES DEPARTMENT OF THE INTERIOR |

Jross-8ection— Double GEOLOGICAL SURVEY szle ......................
WATER RESOURCES DIVISION

! | | | { ‘ { ‘ ! |
{ ‘ : . fity ‘ S25815uatt odsqunzks duagi 1hest pig ’

L20
: SE3S0ast et ' Levee psrres”
May 12 1943 Flood wna a’an//i.sr‘r'ean
K- : From proposed
8 /‘/\ Sp-year Fflood, = 500000 ciXs ‘ ' briage.
N HLO0
%
Q
N
AN
N
2\ 380
Q
\\
Craht (Wesh) benk Lt (East) bank
360 |
AL70 ZEO L 70 500 _5'/0| B20 e ) SH0 S50 - Jeo 1520
&‘\ Highway .5’7‘07‘/00//79 /7 hundreds oFf Feel

|

CROSS SECTION ALONG FPROPOSELD CENTER LINE

il 25000 255 LT

I sncrements oFf 25000 cfs, § = 500,000 cfs

DISTRIBUTION OF FLOW IN AFPPROACK CHANNEL FOR 50-VEAL FLOOD

L Dlrision of fFow ! lneffecrire aréez
J wnder proposed

Fiomn ) N = B Z I il

209 000 Ccrs +8g000 C Fs

DISTRIBUTION OF SO-YEAR FLOOD FTHROUGH PROPISED ARIDGE OPENINGS

Bheet No. ..co.... A ...... Bheets [‘r(np,”(:d hy fc & - Date S-75-43 Checked [,y [(;C//J vovee Date f’/&'&} . /6 - 1K GOVEHNMENT DHINTING OPPICE © 198 - 0 - 5418}




H-2183-F
éMarch 149)
“ross-8ection—Double

_____ Figure 5, Valley <

UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

_____________________ %j /4/'/64”-”4.5 Aver a7 V4/7 iﬂ/'é", 4/[&»14.:‘. /7/;”—( s
A20
Flood of May/2,/943, @ =8584000cks, elevalion #/2.9/% Level qpsiream
—_——— e ——— . ard @olnssrcars
from proposes
N brigze.
-\:\ L00
y
N
\ F8o
\
R
Kighs [Weast) bank LefP (Fas/) bank
Feo A Bt ]
470 450 #90 sve | s70 SZo SZFo S0 S50 Séo 70
CROSS SECT/ON ALONG PROPOSED CENTER LINE
k—25000 chis—w | | l | | L LT | |
Vz /'nfrz'menﬁs oFf 25000 clrs, Q= 8506000 cks.
|
D/STRIBUTION OF FLOW /N APPROACSK CHANNEL fOR /43 [fLOOp
I
- ~3—_ Dr/5/07 OF Flow Ip & SreCrivE Rrea
1 2{/}//(-’/’ o roposes’
-~ SR ’/"/17'/5?5.
2= i ( Sl ) Ry
i ol
72,000 chs 778000 crs
DISTRIBUT/ION OF /943 FLOOLD T7THROLES FROLOILED BR/IDEE QLPLEN/NES
Sheet No. ......._of ........ Bheets N-C.G

Prepared by

. Date 592 ~le3 Checked by . ALLC . ... Date Z-R-63 I
FOAD

17 U,

GOVENNMENT PRINTING OFFICE 1001 - O« 610




FLOODFLOW CHARACTERISTICS OF ARKANSAS RIVER
AT INTERSTATE HIGHWAY 5.0
AT VAN BUREN, ARKANSAS

SUPPLEMENT I

Introduction

After a detailed study of the report, "Floodflow Characteristics
of Arkensas River at Interstate Highwey 540, at Van Buren, Arkansas,"
the Arkensas Highway Department requested the Geological Survey to
compute and show the distribution of flow in the approach channel and
through the proposed bridge openings for a flood equal to the
meximum flood of record modified by flood-control storage in reser-
voirs upstream from the bridge site.

This supplement contains the information relative to this

additional request and becomes a part of the original report.

Modified Maximum Flood of Record

The Corps of Engineers has routed the maximum flood of record
through the principal flood-control storage reservoirs on the
Arkensas River and its tributaries as given in section, "History
and Development." From this study, the meximum flood of record at
the proposed highway crossing would be reduced from 850,000 cfs to

about 550,000 efs (modified maximum flood of record).

= 18 =



Recurrence Interval of Modified Flood

The recurrence interval of a flood event under natural
conditions will most likely be changed when the flood is modified
by storage in reservoirsgs. The effect of flood-control storage on
the magnitude of a given flood depends greatly on its flood volume.
High-magnitude floods with relatively small flood volumes would be
reduced much more by flood-control storage than would similar floods
with large flood volumes.

From the short extension of the frequency curve for flows
regulated by reservoirs in figure 2, the recurrence interval for the

modified maximum flood of record (550,000 cfs) is sbout 63 years.

Relation of Elevation to Discharge

The relation of elevation to discharge is shown by the rating
curve in figure 3. From this figure, the minimum elevation at which
the discharge of 550,000 c¢fs would occur on the downstream side of

the proposed road embankment is 406.2 feet.

Distribution of Flow

The water-gurface elevation for the modified maximum flood of
record and the proposed waterway openings are shown on the valley
cross section along the proposed centerline in figure 6. The eleva-
tion of 406.2 feet represents the minimum stage at which a discharge

of 550,000 cfs would occur under present channel conditions.

- I0 =



The distribution of the modified flood (550,000 cfs at 406.2
feet) in the approach channel and through the proposed bridge openings
is also shown in figure 6. The hydraulic deta for the flow through

the openings\are presented in the following table:

Bridge opening Discharge Ares Mean velocity
Main channel 524,000 cfs 67,200 sq ft T.8 fps
Relief 26,000 cfs 6,100 sq ft 4.3 fps

The division of flow will occur at about station 512+00.
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FLOODFLOW CHARACTERISTICS OF ARKANSAS RIVER
AT INTERSTATE HIGHWAY 540
AT VAN BUREN, ARKANSAS

SUPPLEMENT II

Introduction

After further study of the original report and Supplement I,
the Arkansas Highway Department revised the bridge openings in the
Arkansas River crossing of Interstate Highway 540. The effective
opening of the main-channel bridge was lengthened from 2,577 to 2,592
feet, and the relief bridge was reduced in length from 947 to 562
feet. Spur dikes were added to the right end of the main-channel
bridge and to both ends of the relief bridge. The Geological
Survey was furnished with the revised bridge plans and requested to
compute and show the distribution of flow in the spproach channel
and through the revised bridge openings for a flood equal to the
maximum flood of record modified by flood~-control storage in
reservoirs upstream from the bridge site.

The supplement contains the information relative to this request

and becomes a part of the original report.

Distribution of Flow

The distribution of flow shows the floodflow charescteristics of
the Arkansas River in the vicinity of the crossing with the bridge

structures and embankment in place as they are to be constructed.
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The distribution of flow was computed for the modified maximum

flood of record of 550,000 cfs. The definition of the modified
- maximum flood of record, the recurrence interval of this flood,
and the relation of elevation to discharge were explained in
Supplement I.

The water-surface elevation and the waterway openings that are
to be constructed are shown on the valley cross section along the
proposed centerline in figure 7. The elevation of L06.2 feet
represents the minimum stage at which a discharge of 550,000 cfs
would occur under present channel conditions. The distribution of
the modified flood in the approach channel and through the revised
bridge openings is also shown in figure T. The hydraulic data for

the flow through the openings are presented in the following table:

Bridge opening Discharge Aree Mean velocity
Main chennel 527,000 cfs 67,400 sq ft 7.8 fps
Relief 23,000 cfs 4,090 sq ft 5.6 fps

Meximum Eleveation of Water Surfece above Constriction

The placement of the embankment end bridge across the Arkansas
River valley will constrict the floodflow and cause a rise in the
water surface on the upstream side of the constriction. The elevation
. of the water surface along the upstream side of the constriction
outside of the drawdown zone is principally dependent upon: (1) the
water-surface elevation at the downstream side of the embankment;

(2) the normel friction loss between the beginning of the drawdown
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above the bridge opening end the downstream side of the embankment;
and (3) the increase in elevation above the normal elevation in the
unconstricted channel, which is known as backwater.

The difference in water-surface elevations from the downstream
to the upstream side of the embankment will be about 1.3 feet.
Therefore, the elevation of the water surface above the constriction
with the revised bridge openings will be sbout 40T7.5 feet.

The stage-discharge relation at the site is unstable. As
explained in the section, "Relation of Elevation to Discharge,"
the variation in elevetion for a given discharge can be as much as
3 feet. Therefore, the elevations given for below and sbove the

constriction could be as much ag 3 feet higher.
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