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FLOODFLOW CHARACTERISTICS OF WHITE RIVER AT U.S. HIGHWAY 167 

Al BATESVILLE, ARKANSAS 

By J. N. c:elictvan 

INTRODUCTION 

The Arkansas State Highway Department plans to build a new two-lane 

highway bridge, parallel to and approximately 50 feet (15.2 metres) 

downstream from the centerline of the existing U.S. Highway 167 bridge, 

over the White River at Batesville. The present bridge will be altered 

and remain in service. thus providing a four-lane crossing after com-

Diction of the new bridge. 

The State Highway Department requested a hydraulic analysis of the 

SO-year flood at the site, considering the effect of upstream flood 

storage in existing (1974) reservoirs. The purpose of this study was 

to determine for the regulated 50-year food: (1) the discharge and 

elevation of peak flow and resulting backwater with exiing r. idge in 

lace; (2) the discharge and elevation of peak flow and resulting back-

water if an aditional bridge of the same length, parallel to and 50 

feet (15.2 metres) downstream from the existing bridge, is added; and 

3) the reduction in length of relief span of proposed four-lane bridge 

that could be made without flooding existing buildings on the north 

Lank of the upstream flood plain. 

Information is provided in this report to assist the Highway Depart-

ment in deciding upon the most practical and economical river crossing 



within existing limitations. Floodflow characteristics ef the design 

(50-year) flood are summarized in table 1 for (1) existiri bridge and 

embankment, (2) proposed four-lane bridge the sane lergth as present 

structures, (3) proposed four-lane eeidge with length of reli f span 

reduced to 3,000 feet (914 metres), (4) Tenth of relief span reduced 

to 2,000 feet (610 metres), (5) length of relief span reduced to 1,000 

feet X 305 metres), and (6) without a reUef spar. 

All elevations listed in this report are referenceA to highway 

datum, which is mean sea le,,e1. 

For use of those readers who may prefer to use metric units rather 

than English units, the conversion factors for the teries used in this 

report arc listed below. 

Multiply Eralishunit B1 To obtain metric unit 

feet (ft) 0.3048 n!etres (m) 

miles (mi) 1.609 kilometres (km) 

square miles (mil) 2.590 square kilometres (km2) 

cubic feet per second (ft ) 0.02832 cubic metres per second 

DESCRiPlION OF THE AREA 

U.S. Highway' 167 crosses the White River south of Batesville, Ark. 

(fig. I). The site is 0.5 mi (0:97 km) downstream from the mouth of 

Polk Bayou and 0.3 mi (0.48 km) upstream from Lock and Dam 1, The upper 

White River flows through the Ozark Mcuntains in a narr3w channel that 

in many places has eroded vertically through rock to more than 100 ft 

(30.5 m). The streambed in the upper reach is composed mostly of rocks, 

boulders, sand, and gravel. Four dams--Beaver, Table Rock, Ozark Beach, 

2 



   

  

   

       

       

 

    

 

  

   

           

Table off.:,00c;flov ch.:2racterirtz:c8 c. CJ-bH:?ar floo,7. CY White Ri:)(fA'7 at 
U.S. le% at Batesville, Ark. 

Highway stationing ---r Water-surface elevation 
at bridges Mean (ft)Dlscharge ket area

bridge velocity
(ft/s) (ft') 

(ft/s) _ft RiqtA opsure,:n, Downstream-1 

Plan 1: Present two-lane bridge 

T .Main 71+44 54+45 139,000 .:? ,605 1.7 2o2.6 262.5 
Pr:lief 48+12 10+03 I 76,000 1'2,150 2.4 262.6 262.5 

J 

Plan 2: Proposed four-lane bridge, same length c) present bridge 

T 
Main I 71+44 54+4s i39,000 29,600 262.6 262.5 
Pelief 48+42 10+00 1 76,000 L a Lf 262.6 262.5 

• 

Plan 2: Proposed four-lane bridv with 3,000-foot relief s 

Main 71+44 54+45 i 143,000 29,600 4.8 262.65 262.5 
Relief 40c.;0 10+00 j 72,00C 27,96D 2.6 262.65 262.5 

L--- _ 

Plan 4: Proposed four-lane bridge with ?,300-foot relief span 

Main 71+44 54+45 159,00„) 29,600 5.4 262.7 252.5 
R?lief 30+00 i 10+00 56,000 20,270 2.8 262.7 262.5 

i I 
Plan 5: Proposed four-lane bridge with 1,000-foot rClef span 

Main 71+44 )44 45 181,000 29,600 
1 
1 6. I 262.9 262.5 

Relief , 20+00 10+00 34,000 2,784 I 3.5 262.9 262.5 

Plan 6: Proposed four-lane bride with n3 relief spar 

T--Main 71+44 54+45 215,000 1 29,600 i 7.3 27:Y.3 1 262.5 
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Figure 1.—Location of study site. 
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and Bull Shoals--form a series of lakes on the upper White River. 

Norfork Lake on North Fork River also contributes some floot-f; control. 

The White River in the vicinity of the site is characterized by a 

meandering channel and flat slopes, and the banks and streambed are com-

posed mostly of fine-grained sand, silt, and clay. The bridge crossing 

is slightly skewed. Drainage area at the site is 11,070 mil (28,670 km2 ). 

MAGNITUDE AND FREQUENCY OF FLOODS 

Flood History 

Daily records of stage nave been collected by the National Weather 

Service at Batesville since 1904. Daily records of stage and discharge 

were collected by the U.S. Geological Survey from 1937 to 1958. Annual 

peak-discharge data are available for the period 1904-58. The maximum 

stage and discharge during the period of record was 269.6 ft (82.2 0 

elevation and 382;000 ft 3/s (10,820 m3/s), and occurred February 1, 1916. 

Since regulation by Bull Shoals Dam (1951), the highest stage and dis-

chdrge were 25/.5 ft (78.i:, m) e ievation and 124,000 ft,/s (3,510 m3/s) 

on Apri 4, 1957. Regulation upstream from the site is provided by 

Beaver, Table Rock, and Bull Shoals Reservoir, on the White Nver, and 

by Norfork Reservoir, on North Fork River. 

Flood Frequency 

The 50-year flood of 215,000 ft 3 /s (6,090 m/s) at the site for 

present regulated conditions will occur at an elevation of 262.5 ft 

(80.0 m) at the downstream side of the bridge. 

5 



FLOODFLOW CHARACTERISTICS 

The floodflow characteristics were determined for the regulated 

50-year flood (215,000 ft 3/s (6,090 m 3/s)) which would occur at an eleva-

tion of 262,5 ft (80.0 m) at the downstream side of U.S. Highway 167. 

Floodflow W35 analyzed for six conditions: (1) With present two-

lane bridge, (2) with proposed four-lane bridge the present length, 

(3) with proposed four-lane bridge with a 3,000-ft (914-m) relief 

span, (4) with proposcd four-lane bridge with ;:k. 2,000-ft (610-0 relief 

span, (5) with proposed four-lane bridge with a 1,000-ft (305-0 relief 

span, and (6) with proposed four-lane brdge with no relief span. 

Figure 2 shows the valley cross section; the distribution of flow 

in the appro&h section, in increments of 4,000 1t3 /s (113.3 m3 /s); and 

the distribution of flow through the bridges for the conditions 

described previously. Valley cross-section s,:rvey information Irld 

details of the bridge were furnished by the Arkansas State Highway 

Department. 

Backwater for present conditions is about 0.1 ft (0.03 m), and the 

mean velocity is 4.7 rt/s (1,4 m/s) in the main span and 2.4 ft/s 

(0.73 m/s) in the relief span. Addition of a two-lane bridge downstream 

from the present bridge would not significantly change the floodflow 

characteristics at the site. 

Reducing the length of the relief span would create additional back-

water and increase the velocities under all conditions (table 1). The 

point of division of flow in the approach would move closer to the relief 

span with each reduction in length of the span. A scoJr potential near 

the right-bank end of the frain span would result from reduction in length 

of the relief span. 

6 



  

 

 
 

 

  

 

 

   

 

      

 

      

      

      

        

 
 

Distrth,': 4,2) of flow t.,rldge openings 

Plan ts: Proposed fc.:r-lane bridge with ro relief span 

215,000 ft 3/S 
(6090 m3/s) 

Plan 5: Proposed four-Pane bridge with 1,0k0-foot relief span 

"-D I 

I 1 181,000 ft3/s 34,000 ft1 

(5130 m3/s) (963 rT13.15) 
Plan 4: Proposed four-lane bridge with 2.000-toot relief srin 

1 t 159,000 ft% I 59,000 ft% 
(4500 'ri 3/s ) (1590 nd 3/s" ) 

Plan 3: Proposed four-lane bricie with 3,000-foot relief span •is"_3 
1 143,000 tt 3Is 1 72,000 ft 3,isL 

.15x 
Plan 2: Proposed four-lane bridge, ,,arse length of preen brir:":;e 

(450 m3/s) (2040 In%) 
..... 

,L
I 139,000 ft 4's 76,000 ft 3/5I ...._ 

(3940 m 3/5 ) !15 (21 50 rn 3/s ),
Plan I: Present two-lane bridge :8-

...; 
1 ;39,000 ft 3/s 76,000 ft 34I El-,77._ A 

(3940 rri 3.1s) ;ow (2:50 rn 54) 
2:a." 

1 3°)°°-2-4.- 4-111444.4444•44444$4444-4-4. -• -4-4.-4- -4- -4-- ♦ • a —4 

Distribution of flow in approach section, in incremerts of. 4,000 =ft (113.3 m3/s) 

Left (.tor ft.) bank R.ght (south) bunk 
0 

i60 F7-7 -80re 
qt, 

to 1.4.4 
> z 4,,J 

ka1 

W 
6, 240 

44. • // 
14.1 
4/, 72 .31 

/7/ /, .1•
z 220 tr. „ / ,• z. <Valley cross sectibri/:, /' / c 

/// /4/,/,/,/////1," // //// • 
o 

////./'"/
200 9//fZ/ 

75o0 7000 6000 5000 4000 2600 .00c, 
,aiGaawAY STAT!ONiNG, iN a-"Er. -* 

-r
2200 2100 1800 I5QQ 1200 900 660 

miGkiWAY STATIONING. IN METRES 

Figur2 2,—Valley cross section and distribution of fic,w. 



Maximum backwater and velocities would exist if the relief bridge 

is eliminated. In addition, water in the right flood plain would have 

to travel a long distance to reach the main span, and would create a 

scour potential near the right-bank end of the main span. 

Elevations at the building on the north (left) bank of the up-

stream flood plain are (1) paved lot at loading dock at the back of 

the building, 262.4 ft (80 m); and (2) 1%in-floor elevation, 266.4 ft 

(81.2 m). The lot at the back of the building, with present highway 

conditions, would be inundated to a depth of 0.2 ft (0.06 m) during 

the 50-year flood. Maximum inundation of the lot for any of the six 

conditions analyzed would be 0.7 ft (0.21 m) if the relief span is 

eliminated. The main floor of the building would be 3.3 ft (1.0 m) 

above this maximum backwater. 

Discharge measurements made at the site indicate that the maximum 

point velocity at the bridge is about twice the mean velocity. The 

maximum-allowable point velocities probably would be the determining 

factor in the selection of a relief-span length. The division of flow 

between the main and relief spans would also be a deciding factor. 

8 
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