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Preface 

An empirical method of determining riverbank stability from the 

standpoint of liquefaction failures has been described in Surnn1ary Report 

of Soils Studies, Potamology Report 12-2. Estimates of bank stability at a 

number of sites along the Mississippi River were included in that report, 

and it was suggested that boring data acquired in future routine investiga

tions be examined and used to estimate bank stability by the proposed em

pirical method . It was further suggested that these studies be conducted 

by a central office to permit refinement of criteria and to establish the 

validity of the proposed empirical method . In a letter dated 18 February 

1953 to the Director, Waterways Experiment Station, subject ''Proposed 

Potamology Study - Soils,'' the President, Mississippi River Commission, en

dorsed the proposed progran1 for verification of the empirical method and 

indicated that the Menwhis, Vicksburg, and New Orleans DiBtricts of the 

lower Mississippi Valley Division, Corps of Engineers) would be instructed 

to forward the necessary data to the Waterways Experiment Station. 

This report is the sixth in the series of verification studies . This 

study was authorized in indorsement, dated 23 May 1958, to basic letter 

from the vlaterways Experiment Station to the lovTer Hississippi Valley 

Division, dated 12 May 1958.~ subject tiStatus of Soils Division Projects 

for Mississippi River Commission and lower Mississippi Valley Division for 

Fiscal Year 1958 and Request for Funds for Projects for FY 1959. '' 

The studies and analyses presented in this report were made by 

Messrs . R. W. Cunny and W. E. Strohm, Jr . , under the direction of Messrs. 

w. J . Turnbull and W. G. Shockley of the Soils Division, Waterways Experi 

ment Station. The report was prepared by Mr . Strohm, and has been 
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reviewed and approved by Potamology Board, in accordance with Mississippi 

River Commission Special Orders No . l, dated 20 May 1959. 
Director of the Waterways Experiment Station during the preparation 

of this report was Col . Edmund H. lang, CE . Mr . J . B. Tiffany was Technical 

Director. 

, 
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S11mmary 

This report is the sixth of a series in which new data obtained from 
borings made for revetment construction are analyzed to determine the ap
plicability of the empirical method for predicting riverbank stability with 
regard to liquefaction failures. Data obtained principally in fiscal year 
1958 are analyzed, and stability predictions are made for 17 new areas. 
Failures at sites previously analyzed also are discussed. 

Based on analyses made during 1958 of previous performance data, the 
classification criteria for overburden soils, zone A sands, and zone B 
sands were modified. Consequently, this report discusses (a) the failures 
at sites previously studied, and (b) new site predictions and 1958 per
formance with regard to both the original and modified classification 
criteria. 

During 1958, 45 bank failures were reported at 41 boring locations on 
18 sites for which stability predictions had been made. Nine of the 
failures were believed to be of the flow type; the others were considered 
to be of the shear type, resulting from current scour or other causes. Six 
of the nine flow failures occurred at boring locations predicted to be un
stable and three occurred at boring locations predicted to be stable ac
cording to the original classification criteria. According to the modi
fied classification criteria, all nine boring locations at which flow 
failures occurred were predicted to be unstable. 

Since 1954 when stability predictions were initiated, data have been 
studied from 535 boring locations at 65 revetment sites on the Mississippi 
River in the Memphis and Vicksburg Districts. Flow failures have occurred 
at 5 boring locations in the Memphis District and at 18 boring locations 
in the Vicksburg District. Of the 23 locations where flow failures have 
occurred, all except three are considered unstable according to the modi
fied classification criteria. At these three locations the borings did not 
penetrate the full depth of zone A sand, and the predictions are not con
sidered valid. 

Analysis of performance data indicates that the modified classifica
tion criteria for predicting susceptibility to liquefaction-type failures 
are superior to the original criteria and that their use should be 
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continued in future verification studies. From the analysis of boring 
data at locations where flow failures have occurred, it is concluded that 
an unstable condition is indicated by an R value (ratio of overburden 
thickness to zone A sand thickness) of 0.85 or less and a thickness of 
zone A sand greater than 20 ft. An R value higher than 0.85 or a thick
ness of zone A sand less than 20 ft indicates a stable condition. 

The empirical method for determining riverbank stability does not 
provide means of determining factors that initiate flow failures; the in
fluence of such factors as river stage, migration of the river, turbulence, 
current attack, and deepening and movement of the thalweg of the river 
should be investigated to permit further refinement of the criteria for 
predicting instability. It is believed that at certain unstable locations, 
turbulence in the river may not become sufficiently severe to initiate flow 
failure until a river stage of as much as 10 ft above bankfull is exper
ienced. Therefore, it is recommended that annual verification studies be 
continued until all revetted locations for which predictions have been made 
are subjected to river stages at least 10 ft above bankfull, and that ad
ditional studies be undertaken to determine the river conditions that 
initiate flow failures. 

• • • 
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POTAMOLOGY INVESTIGATIONS 

VERIFI CATION OF EMPIRICAL METHOD FOR DETERMINING 

RIVERBANK STABILI TY 

1958 DATA 

Purpose and Scope of Investigations 

l . The study reported herein is part of a continuing investigation 

to determine the validity of an empirical method of predicting the sus

ceptibility of Lower Mississippi River banks to flow slides and/or 

liquefaction- type failures . In this report soils data obtained from 

routine borings in the riverbanks during 1958 are evaluated and from the 

evaluations, predictions are made of the susceptibility of the banks to 

failures of these types . This report also includes discussion of failures 

that occurred in 1958 at sites previously studied and for which stability 

predictions were made in previous reports of this series . 

2 . Seventeen sites along the lower Mississippi River between 944 

and 449 MAHP* are evaluated in this report . The seventeen sites are listed 

below under the U. S. Army Engineer districts in which they ar e located . 

Memphis District 

Wolf Island, Ky. 
Little Cypress Bend, Mo . 
Keyes Point, Tenn. 
Chute of Island 35, Tenn. 
Ensley, Tenn . 
St . Francis, Ark. 
Helena, Ark. 
Old Town Bend, Ark. 

Vicksburg District 

Victoria Bend, Miss . 
Klondike, Ark. 
Ozark, Ark. 
Georgetown, Ark. 
lakeport, Ark. 
Mayersville, Miss . 
Hagaman, la. 
Goodrich, la . 
Milliken Bend, la . 

3. This study is a test of a proposed analysis rather than a com

plete bank- stability analysis; consequently, factors other than those on 

which the method is based have purposely been excluded. Also, it is em

phasized that the data used in compiling this report were collected by the 

Memphis and Vicksburg Districts in routine investigations of soil condi

tions at proposed revetment sites or at revetments being repaired, and no 

* Miles above Head of Passes . 
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special explorations, such as deep undisturbed borings or penetrometer 

(resistance) soundings, were made for this study. 

4. The methods used by the districts to obtain samples below the 

ground-water table vary; the Vicksburg District uses a bailer sampler, and 

the Men~his District, a thin-wall, fixed-piston- type sampler . The samples 

obtained with the piston- type sampler are generally considered to be more 

representative and to provide a more accurate grain- size distribution than 

those obtained with the bailer sampler . Nevertheless, the bailer samples 

used in this analysis were assun1ed to be representative of the grain- size 

distribution even though some loss of fines can be expected in this type of 

sampling, which may have affected the determination of the limits of vari 

ous zones, as described subsequently. 

Empirical Criteria for Determining Riverbank Stability 

5. The following discussion, based on data accumulated as a part of 

the potamology investigations and related studies of caving banks, concerns 

the soil conditions involved in the criteria for determi ning r i verbank 

stability . 

Soil conditions as 
sociated with flow failures 

6. Several basic soil conditions have been found to be associated 

with flow slides and/or liquefaction- type failures ; they are described in 

Potamology Reports 9- l, 12- 2, and other reports, and were summarized in 

Potamology Report 12- 3, the first of this series . A brief description of 

these soil conditions is repeated here for the sake of convenience . 

a . Liquefaction failures occur in point-bar deposits . 

b . Po i nt -bar deposits usually contain three basic soil types : 
a somewhat cohes i ve overburden; and underlying clean, fine 
sand, called the 11 Upper sand seriesil ; and, in turn, under 
lying coarse sands and gravels called the 11 lower sand 
series . I: 

c . Failures have never been known to extend into the lower 
sand series . 

d . The stability of a given slope is dependent upon the rela
tive thicknesses of the overburden and a stratum of fine sand 
occurring within the upper sand ser i es . 
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7. The upper sand series has been subdivided into two zones, A and 

B, based on variations in sand grain size, density, and/or cone penetration 

resistance. At sites where failures have occurred, the boundary between 

zones A and B corresponds approximately to the depth of failure. Grain 

size and density appear to be related functions and can be used either 

independently of each other or in conjunction to determine this boundary. 

Predictions of slope stability made in the past were based on criteria 

developed in October 1952 and described in Report 12- 2. However, anal

yses made during 1958 of previous performance data indicated that the 

classification criteria for overburden soils, zone A sand, and zone B 

sand should be modified. Results of this analysis, described in detail 

in Potarr.ology Report 12-8 , showed that all flow- failure locations, except 

two where the borings did not penetrate the full depth of zone A sand, 

would have been predicted to be unstable by use of the modified criteria. 

The original and modified classification criteria for overburden soils, 

zone A sand, zone B sand, and lower sands are shown in table l . 

8 . Since it is considered much more important to be able to 

designate all locations where the soil conditions are susceptible to flow

type failure, rather than to predict flow failure at just a fraction of 

the locations where flow failures will occur, the modified classification 

criteria will be used for making predictions at new revetment sites. How

ever, for the sake of continuity and criteria develo~ment, the original 

classification criteria also will be used in this report for waking pre

dictions, and the rr.odif ied criteria will be improved as indicated by 

future performance records . 

9· For the purpose of zoning soil conditions within the riverbanks, 

it should be noted that zone B sands may contain occasional thin strata 

of sands as fine as those found in zone A sands, but predominantly zone B 

contains coarser and more dense material than zone A. Conversely, the oc

currence of strata of medium or coarse material up to about 5 ft in thick

ness in a stratum of fine sand greater than 20 ft in thickness is not con

sidered sufficient reason to prevent the fine sand from being classified 

as zone A. 
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Thicl~ness of zone A sands com
pared with overburden thickness 

10. The presence of a given thickness of zone A sand does not al

ways signify that a site is unstable . A comparison of the conditions at 

stable and unstable sites previously investigated shows that stability is 

apparently governed by the ratio R of overburden thickness to zone A 

sand thickness . Sites of known stability have R values exceeding 1 . 40, 

and sites where failures have occurred have R values e~ual to or less 

than 0 . 85 . 

11 . Two important limitations apply to the criteria advanced con

cerning the stability of slope and depth of failure . vlhen the R value 

is between 0 . 85 and 1 . 40, stability has been considered uncertain. Also, 

a certain thickness of zone A sand, believed to be in the order of 20 to 25 

ft or greater, must be present for failure to occur . The analyses made in 

this and earlier reports of this series have been conducted to verify the 

criteria on vThich stability predictions are based . 

Variability of soil conditions 

12 . Previous investigations have shown that the thickness of zone A 

sand may vary considerably in a horizontal distance of 250 ft . Because of 

the wide spacing of borings at the sites studied, usually 1000 ft or more, 

it is reasonable to assume that appreciable changes in soil conditions may 

occur between borings . However, predictions in this report are based on 

the assumption that strata are continuous between borings . 

Predictions at New Sites 

Method of analysis 

13 . The data furnished the Waterways Experiment Station by the 

districts for use in this study consisted of logs of borings , mechanical 

analyses of soil samples, and a hydrographic survey map of each site show

ing the locations of the borings . Table 2 is a swnmary of the map identi

fication data . 

14 . The percentages of material passing the No . 40 and No . 60 sieves 

were used in defining zones A and B of the upper sand series and the per

centage :fassing the No . 40 sieve in defini ng the lower sand series . The 

percentages were obtained directly from sieve -analysis data sheets 



furnished by the Memphis and Vicksburg Districts. Each soil sample was 

classified, using both the original and modified criteria, either as over

burden, upper sand (zone A or B), or lower sand series material. The peak 

grain diameter D , referred to in previous reports, was not used in anal-
P 

ysis of new data presented in this report since the use of percentages 

passing the No. 40 and No. 60 sieves in defining the zones and series is 

considered reliable and reduces the time required for analysis. 
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15. The various series and zones were delineated on a soil profile 

for each site. The thicknesses of overburden and zone A sand were deter

mined for individual borings, and the corresponding R values were com

puted. Table 3 summarizes soil conditions at all sites for which data 

were supplied in 1958. The ranges in thickness of overburden and zone A 

sand are plotted separately for the original and reodified criteria in 

plates 1 and 2,* respectively, for all sites in the Vicksburg and Memphis 

Districts where zone A sand was present. Analysis of data from each of the 

new revetment sites investigated in 1958 is presented in the following 

paragraphs. 

Wolf Island, KY· 
16. Eighteen borings, 1000 to 1050 ft apart, were made on the right 

bank of the Mississippi River between 944 and 942 MAHP in the vicinity of 

Wolf Island, Ky. 

17. According to the original classification criteria, the overbur

den varies from 12 to 38 ft in thickness, and zone A sands ranging from 5+ 
to 28 ft in thickness are present in 11 of the borings. The R values 

range from 0.78 to 7.60 for areas where zone A sands are present. Stabil

ity is uncertain at borings 16 and 17, sta 273+50 and 284+00, as 28 and 23 
ft of overburden is underlain by 28 and 20 ft, respectively, of zone A sand, 

and the R values are 1.00 and 1.15. The remaining areas are considered 

stable with respect to failure by liquefaction since zone A sands are less 

than 20 ft in thickness. 

18. The modified classification criteria indicate that zone A sands 

are present in all 18 borings and that they vary from 5+ to 45 ft in thick

ness. · The R values range from 0.14 to 7.60. Potentially unstable 

* The method used for plotting R values is described in Report 12-4 of 
this series. 
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conditions exist at borings 2, 3, 4, 5, 7, 8, 12, 14, 17, and 18, located 

at sta 130+00 to 160+00, 182+00 to 192+50, 234+00, 254+00, and 284+00 to 

294+00, respectively, where the zone A sands are greater than 20 ft in 

thickness and the R values are less than 0.85. The stability is uncer

tain at borings 9 and 16, located at sta 203+50 and 273+50, respectively; 

28 ft of overburden at both of these locations is underlain by 26 and 28 

ft, respectively, of zone A sands, and the R values are 1.08 and 1.00, 

respectively. The remaining areas (borings 1, 6, 10, 11, 13, and 15) are 

considered stable. 

Little Cypress Bend, Mo. 

19. Five borings, 1000 ft apart, were made on the right bank of the 

Mississippi River between 866.7 and 865.9 MAHP at this site. 

20. According to the original criteria, the overburden varies from 

14 to 42 ft in thickness, and zone A sands are present in all five borings, 

varying from 3 to 26 ft in thickness. The R values range from 0.54 to 

14.00. Potentially unstable conditions exist at borings 26 and 28, sta 

410+00 and 430+00, respectively, as zone A sands exceed 20 ft in thickness 

and R values in both instances are less than 0.85. 

21. The modified classification criteria indicate a change only at 

boring 28, sta 430+00, where a stratum of sand originally classed as 

zone B now becomes zone A. Consequently, the R value is decreased from 

0.54 to 0.29 at this location. 

Keyes Point, Tenn. 

22. Five borings, 1000 ft apart, were made on the left bank of the 

Mississippi River between 798 and 797 MAHP at this site. 

23. According to the original classification criteria, the over

burden varies from 10 to 43 ft in thickness, and zone A sands are present 

in three of the borings, varying from 4 to 12+ ft in thickness. The R 

values range from 2.00 to 8.50 at areas where zone A sands are present. 

The site is considered stable with respect to liquefaction-type failures 
~ 

as zone A sands do not exceed 20 ft in thickness and the R values exceed 

1.40. 

24. The modified classification criteria indicate that zone A sands 

are present in four of the borings, and vary from 3 to 16 ft in thickness. 

The R values range from 0.63 to 12.32. Although the R value for 
' 



boring 15, sta 50+00U, is 0 . 63, this location is considered stable since 

the zone A sands are only 16 ft thick, which is less than that believed to 

be required for liquefaction- type failures to occur . At the other areas 

the R values are greater than 1 . 40, and zone A sands are less than 20 ft 

thick; therefore, these locations also are considered stable with regard 

to liquefaction- type failure . 

Chute of Island 35, Tenn . 

25. Five borings, 1000 ft apart, were made on the right bank of 

the Mississippi River between 768 and 767 MAHP at Island 35 . 

26 . According to the original classification criteria, the over

burden varies from 14 to 18 ft in thickness . Zone A sands are present in 

three of the borings, and vary from 4 to 18 ft in thickness . The R 

values range from 1 . 00 to 4 . 00 . The site is considered stable with re 

spect to failure by liquefaction since zone A sands, where present, are 

less than 20 ft in thickness . 

27 . The modified classification criteria indicate that zone A 

sands are present j_n four of the borings and that they vary from 8 to 28 

ft i n thickness . The R values range from 0 . 29 to 1. 50 . A potentially 

unstable condition exists at boring 5, sta 0+00, where the zone A sands 

are greater than 20 ft in thickness and the R value is 0 . 29 . The re

maining areas of the site are considered stable with respect to failure 

by liquefaction as zone A sands are either nonexistent or less than 20 ft 

in thickness . 

Ensley, Tenn . 

28 . Four borings, 1000 ft apart, were made near Ensley on the left 

bank of the Mississippi River between 719 and 718 MAHP. 

29. According to the original classification criteri a, the over

burden varies from 14 to 24 ft in thickness . Zone A sands are present in 

all four borings, and vary from 9 to 25 ft in thickness . The R values 

range from 0 .60 to 1 . 56 . Potentially unstable conditions exist at borings 

20 and 21, sta 298+00 and 3C8+00, respectivel:-, since at both of these 

locations the thickness of zone A sand is greater than 20 ft and the R 

values are less than 0 . 85 . The remaining areas of the site are considered 

stable with respect to failure by liquefaction since zone A sands are less 

than 20 ft in thickness . 

7 
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30. The modified classification criteria indicate that zone A sands 

are present in all four borings and that they vary from 20 to 30 ft in 

thickness . The R values range from 0.20 to 0.43. Consequently, a 

potentially unstable condition exists over the entire area investigated, 

since zone A sands equal or exceed 20 ft in thickness and the R values 

are less than 0.85 . 
St. Francis, Ark. 

31. At this site two borings, 1000 ft apart , were made on the right 

bank of the Mississippi River between 667 .2 and 667.0 MAHP. 

32. According to the original classification criteria, the over

burden ranges from 38 to 43 ft in thickness. Zone A sands are present in 

both borings 15 and 16, located at sta 570+00 and 580+00, and are 25+ and 

16 ft in thickness, respectively; the R values are 1.52 and 2.69, re

spectively . On the basis of these R values, the area is considered 

stable with respect to liquefaction failure. However, the R value of 

1.52 for borinG 15 may be high since the full depth of zone A sand was not 

determined. 

33 . The modified classification criteria indicate the same condi

tions as those indicated by the original criteria at the boring 15 loca

tion . For the boring 16 location, however, the modified criteria indicate 

that 43 ft of overburden is underlain by 33+ ft of zone A sands, and that 

the R value is 1. 30. Thus, the stability at this location is uncertain . 

Moreover, the R value of 1. 30 may be high since the full depth of zone A 

sand was not determined, and this location may be susceptible to failure 

by liquefaction. 

Helena, Ark. 

34. Three borings, 1000 ft apart, were made near Helena on the 

right bank of the Hississippi River between 654 .4 and 654.0 MAHP. 

35. According to the original classification criteria, the over

burden varies from 20 to 38 ft in thickness, and zone A sands, present in 

t-vro of the three borings, are 6 and 23+ ft in thickness . The R values 

are 1.61 and 3· 33 at areas where zone A sands are present . The site is 

considered stable with respect to failure by liquefaction since either zone 

A sands are not present or the R values exceed 1.40. 

36 . The modified classification criteria indicate that zone A sands 



are present in the same two borings mentioned above (borings 26 and 27); 

however, the thickness changes to 13 and 30+ ft, respectively. The R 

values are 1.00 and 1. 54 . Stability is uncertain at boring 26, sta 

400+00, as 30 ft of overburden is underlain by 30+ ft of zone A sands . 

The R value lS 1 . 00 and may be high since the f ull depth of zone A 

sands was not determined. The remaining areas of the site are considered 

stable with respect to failure by liquefaction. 

Old Town Bend, Ark. 

37 · At this site, three borings, 1000 ft apart, were made on the 

right bank of the Mississippi River between 638. 7 and 638 . 4 ~ffiHP . 

38 . According to the original classification criteria, the over 

burden varies from 47 to 60 ft in thickness, and 6 ft of zone A sands is 

overlain by 60 ft of overburden at one of the three boring locations; 

the R value is 10. 00. The site is considered stable with respect to 

failure by liquefaction since either zone A sands are not present or the 

R value exceeds 1 . 40 . 

39· The modified classification criteria indicate that zone A 

sands are present in all three borings, and vary from 34 to 45 ft in 

thickness . The R values range from 1 . 20 to 1 . 76. Stability is uncer 

tain at borings 21 and 22, sta 314+50 and 324+50, respectively, as the 

R values are 1.22 and 1 . 20. The area in the vicinity of boring 20, sta 

304+50, is considered stable with respect to failure by liquefa.ction since 

the R value exceeds 1 . 40 . 

Victoria Bend, Miss . 

40 . At this location four borings, 2500 to 3500 ft apart, were ~ade 

along the left bank of the Mississippi River between 588 . 4 and 587 . 4 MAHP. 

9 

41. According to the original classification criteria, the over

burden varies from 17 to 57 ft in thickness, and zone A sands present in 

two of the borings are 15 and 32 ft thick . The R values for these two 

borings are 1 . 73 and 0 . 53, respectively . A potentially unstable condition 

exists at boring V- 4- 58 (587 . 4 MAHP) as 17 ft of overburden is underlain by 

32 ft of zone A sands and the R value is 0 . 53 . The remaining areas of 

the site are considered stable with regard to liquefaction since no zone A 

sand is present at the locations of borings V- 2-58 and V- 3- 58 and the depth 

of zone A sands at the location of boring V- 1- 58 is less than 20 ft . 
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42 . The modified classification criteria indicate that the zone A 

sands at the locations of borings V- 1- 58 and V- 4-58 are 51 and 63+ ft in 

thickness a.nd the R values 0.19 and 0 . 27, respectively. Therefore, 

these locations are considered unstable with respect to li~uefaction-type 

failure . The locations of borings V-2- 58 and V- 3- 58 are considered stable 

since no zone A sands are present. 

Klondike, Ark . 

43 . Three borings, 2300 ft apart, were made near Klondike on the 

right bank of the Mississippi River between 579. 1 and 578 . 2 ~ffiHP . 

, 44. Original classification criteria indicate that the overburden 

varies from 8 to 16 ft in thickness, and that zone A sands, 9 ft thick, 

are present only in boring K- l - 58 (579. 1 MAHP); the R value is 1 . 78 . 

Therefore, the site is predicted to be stable with regard to flow failure . 

45. The modified criteria indicate that zone A sands are present 

in all borings at this site, and vary from 15 to 25 ft in thickness; the 

R values range from 0 . 53 to 0 . 70 . A potentially unstable condition exists 

at borings K- l - 58 and K- 2- 58 (578 .6 MAHP) since 25 and 20 ft of zone A 

sands are present and the R values are 0 .64 and 0 . 70, respectively. The 

zone A sands at the location of boring K- 3- 58 (578 . 2 MAHP) are less than 

20 ft in thickness, and this location is predicted to be stable with re

gard to flow failure . 

Ozark, Ark. 

46 . ~relve borings, 2000 to 4000 ft apart, were made on the right 

bank of the Mississippi River near Ozark between 572 .6 and 568 . 1 MAHP. 

47 . The original classification criteria indicate that the over

burden varies from 21 to 122 ft in thickness and that zone A sands present 

in seven of the borings vary from 6 to 41 ft in thickness . At boring 

locations where zone A sands are present the R value ranges from 0 . 93 

to 20.30. The stability is uncertain at the location of boring 0- ll- 58 

( 568 . 6 ~·IAHP) where 38 ft of overburden is under lain by 41 ft of zone A 

sand and the R value is 0 . 93 · The ren~aining areas of the site are 

predicted to be stable . 

48 . The modified classification criteria indicate that the over

burden varies from 16 to 100 ft in thickness and that zone A sands, 

present in all t-vrelve borings, vary from 6 to 64 ft in thickness; R 
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values range from 0 . 32 to 14 . 00. Potentially unstable conditions exist at 

the locations of borings 0- l - 58 (572 .6 MAHP), 0- 2- 58 (571 .8 1~), and 

0- ll- 58 (568 . 6 MAHP) where the zone A sands are 30, 64, and 49+ ft in 

thickness, and the R values are 0 . 54, 0 . 32, and 0.78, respectively. The 

stability is uncertain at the location of boring 0- 9- 58 (569.4 MAHP) where 

49 ft of overburden is underlain by 41+ ft of zone A sands and the R 

value is l . 20j however, since the boring did not penetrate the full depth 

of zone A sand, this location may be unstable . The remaining areas of the 

site are stable with regard to liquefaction- type failure . 

Georgetown, Ark. 

49. Four borings were made, 1800 to 3000 ft apart, on the right 

bank of the Mississippi River between 544 . 1 and 542.6 MAHP near Georgetown. 

50. The original classification criteria indicate that the over

burden varies from 3 to 18 ft in thickness and that zone A sands, present 

in only one boring, are 6 ft deep. Therefore, the site is predicted to 

be stable with regard to flow- type failure . 

51 . The modified classification criteria indicate that zone A sands, 

present in three borings, var y from 9 to 25 ft in thickness . Since zone A 

sands are not present at one location and are either less than 20 ft in 

thickness or the R value is greater than 1. 40 at the remai ning locations, 

the site is predicted to be stable . 

lakeport, Ark. 

52 . Four borings were made, 2200 to 3400 ft apart, along the right 

bank of the Mississippi River between 519.8 and 518 . 3 MAHP near lakeport . 

53 · The original classifi cation criteria indicate that the over

burden varies fron1 20 to 52 ft in thickness and that zone A sands, present 

in three of the borings, vary from 5 to 16 ft in thickness j the R values 

range from 1 .87 to 5 . 78 . Since no zone A sand is present at one location 

and the R values for the other locations are greater than 1 . 40, the site 

is predicted to be stable with regard to flow failure . 

54 . The modified classifi cation criteria indicate the same over

burden thicknesses as the original criteria, but show that zone A sands are 

present in all borings and range in depth from 5 to 38+ ft . A potentially 

unstable condition exists at boring LP- 3- 58 (518 . 8 MAHP) where 30 ft of 

overburden is underlain by 38+ ft of zone A sand and the R value is 0.79 . 
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The other locations are predicted to be stable . However, the prediction at 

the location of boring LP- 4- 58 (518 . 3 MAHP) where 52 ft of overburden is 

underlain by 16+ ft of zone A sand may not be reliable since the full 

depth of zone A sand was not determined. 

Mayersville, Miss . 

55 . At this site, four borings were made, 1400 to 3700 ft apart, 

along the left bank of the Mississippi River between 491. 5 and 490. 4 MAHP. 

56 . The original classification criteria indicate that the over

burden varies from 9 to 67 ft in thickness and that zone A sands, present 

in borings M-2- 58 (490.6 MAHP) and M- 5- 58 (491 . 5 MAHP), are 72+ and 34 

ft in thickness, respectively; the R values are 0 . 13 and 1 . 20, respec 

tively. The location of boring M- 2- 58 is predicted to be unstable, and 

the stability is uncertain at the location of boring M- 5- 58 . The other two 

boring locations are predicted to be stable with regard to liquefaction

type failure . 

57 . The modified classification criteria indicate that the location 

at boring M- 5- 58 is unstable since 31 ft of overburden is underlain by 

54ft of zone A sand, and the R value is 0 . 58 . The predictions for the 

other locations are the same as those based on the original criteria . 

Hagaman, la . 

58 . At this location three borings were made, 2000 to 2400 ft apart, 

along the right bank of the Mississippi River between 476 .8 and 476 . 0 

M/'.HP. 

59 . The original classification criteria indicate that the over

burden varies from 50 to 90 ft in thickness and that zone A sands, present 

in only one boring, are 30+ ft in thickness . The R value at the loca

tion of boring H- 2- 58 (476 . 4 MAHP) v1here zone A san<ls are present is 1 .67, 

but since the full depth of zone A sand -vms not determined, the R value 

may be high. The site is predicted to be stable with regard to 

liquefaction- type failure since either no zone A sands are present or 

the R value is greater than 1.40. 

60. The rr.odified classification criteria indicate that the over-

burden varies from 50 to 72 ft in thickness and 

in all borings, vary from 6 to 30+ ft. The R 

that zone A sands, present 

values range from 1. 67 to 

12 . 00, and the site is predicted to be stable vli th regard to failure by 



liquefaction . However, at the locations of borings H- l - 58 (476.8 l~P) 

and H- 2- 58 (476.4 ~WiliP), the full depth of zone A sand as defined by the 

modified criteria was not determl· ned, a.nd the R values of 2 68 d l 67 . an . 

may be high. 

Goodrich, La . 

61 . Four borings were made, 1700 to 2200 ft apart, along the right 

bank of the Mississippi River between 463 .6 and 462 .8 MAHP near Goodrich. 

13 

62. The original classification criteria indicate that the over

burden varies from 0 to 65 ft in thickness and that zone A sands, present 

in two borings, are 5 ft in thi ckness at each location. Since zone A sands 

are not present at tvro locations and are less than 20 ft in thickness at 

the other two locations, the original criteria indicate that the site is 

stable with regard to failure by liquefaction . 

63. The ~odified classification criteria indicate that the locations 

of borings G- 2- 58 (463 . 4 V~HP) and G- 3- 58 (463 . 2 MAHP) are unstable with 

regard to liquefaction. At the location of boring G- 2- 58, 46 ft of zone A 

sands is overlain by a 10-ft stratum classified as lower sand series, 13 

ft of zone B sand, and 6 ft of zone A sands, respectively . If the strata 

above the lower zone A sands are considered to act as overburden, the R 

value is 0 . 63 and this locat i on would be susceptible to flow failure. At 

the location of boring G- 3- 58, 9 ft of clay and silty sand overburden is 

underlain by 24 ft of zone A sands, and the R value is 0 . 37 . Therefore, 

this location is predicted to be unstable . The other two boring locations 

are predicted to be stable since no zone A sands are present at boring 

location G- l - 58 (463 . 6 MAHP), and the R value at boring location G- 4- 58 

(462 . 8 lfillHP) is 2 . 00. 

Milliken Bend, Ia . 
64 . At this site, three borings were made, 2500 ft apar t, along the 

r ight bank of the Mississippi River between 445 . 7 and 444 . 7 MAHP. 

65 . The oriGinal classificat i on criteria indicate that the over

burden varies from ll to 34 ft in thickness and that strata of zone A 

sand, pres~nt at the locations of borings M- l - 58 (445 . 7 MAHP ) and M- 3- 58 

(444 . 7 MAHP), are 58 and 29ft in thickness, respectively. The R values 

are 0 . 19 and 1 . 17, respectively. A potentially unstable condition exists at 

the location of boring M- l - 58, and stability is uncertain at the location 
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of boring M-3-58. Zone A sands are not present at the location of boring 

M-2-58; conse~uently, a stable condition is predicted for that location 

with regard to failure by li~uefaction . 

66. The modified criteria indicate that the overburden varies from 8 
to 26 ft in thickness and that zone A sands, present at all three boring 

locations, vary from 64+ to 82 ft in thickness. The R values range from 

0.10 to 0.41, and the site is predicted to be unstable with regard to flow 

failure . 

Failures at Sites Previously Analyzed 

Method of analysis 

67 . In furtherance of the objective of the program for verification 

of the empirical method for determining riverbank stability, the President, 

Mississippi River Commission, has instructed the Memphis, Vicksburg, and 

New Orleans Districts to forward to the Waterways Experiment Station reports 

of an:r bank and revetment failures at sites that have been analyzed in this 

investigation. The river inspection made in 1954 revealed no significant 

failures at sites studied previously. However, during the 1955 inspection, 

13 revetment failures were noted at six sites, as described in Report 12-6, 
and during the river inspection of 1956, 14 revetment failures were noted 

at seven sites, as described in Report 12-7. During the river inspection 

and performance surveys of 1957, 48 revetment failures were noted at 17 
sites, as described in Report 12-8. During the 1958 river inspection and 

performance surveys, 45 revetment failures were noted at 18 sites previously 

analyzed. These 1958 failures are discussed in the following paragraphs . 

68. Survey maps and cross sections of the failure areas were for 

vlarded to the l;.Taterways Experiment Station and have been studied to de

termine whether the failure was a flow slide or some other type. The 

following criteria were used to identify flow-failure surfaces: 

a. The failure surface, in plan, tends to be bowl- or neck-
shaped with a narrow throat at the outlet of the failure. 

b. After- failure slopes are relatively flat. 

c. The failure surfaces usually encompass the top of bank. 

d. The rrajority of the failed material is not deposited at the 
toe of the failure area, but is carried away by the river. 



69. In the evaluation of revetment performance, high river stages 

are generally considered more critical than low stages for liquefaction

type failures . In 1954, the maximum river stage was generally 10 to 20 
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ft below bankfull stage; in 1955, the maximum river stage at Helena, Ark . , 

and above was generally bankfull to 5 ft above bankfull; below Helena, the 

w.aximum river stage was generally bankfull to 10 ft below bankfull. In 

1956, the maximum river stage gener ally ranged from bankfull to 14 ft 

below bankfull, and in 1957, the maximum river stage generally ranged from 

2 ft above bankfull to 5 ft below bankfull . In 1958, the maximum river 

stage generally ranged from bankfull to 9 ft below bankfull. It is 

pointed out that in 1954, when the maximum river stage was low, no 

revetment failures were reported, whereas in 1955, 1956, 1957, and 1958, 
when some reaches of the river did become bankfull, a number of failures 

were reported . However, s i nce the bankfull condition did not occur every

where, some reaches may not have been subjected to as severe a test as they 

may be subjected to in the future . I t should be noted also that in general 

the survey maps were made from annual surveys conducted dur i ng the summer 

at low river stages, probably sever al months after the failures had oc 

curred . During 1958, special surveys were made for only three of the re

ported failures . Consequently, it may reasonably be assumed that river 

currents had rr.odified the contours of most of the failure areas, and for 

this reason it is difficult in some cases to determine whether the failures 

were of the liquefaction or the shear type . 

70. Flow- failure predictions and observed performance through 1958 
for all sites for which predictions were made in Reports 12-3, 12-4, 12-6, 
12-7, and 12-8 are summarized in table 4. The estimated maxi mum river 

stages with reference to the bankfull condition at each of the sites 

studied are also shown in tab l e 4. Failures reported in 1955, 1956, and 

1957 were discussed in Repor ts 12-6, 12-7, and 12-8, respecti vely, and 

similar discussions of failures observed in 1958 are given below for sites 

for which performance predictions have been made . 

Islands 2, 3, and 4, Ky. 

71. A failure was reported to have occurred during the spring of 

1958 at 949.8 MAHP between sta 178+00 and 182+00, where revetment had been 

placed in July 1956 . The failure is about 320 ft wide and extends from the 

top of bank to about 200 ft riverward of the top of bank. The failure 
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surface increases in vridth toward the riverj thus, it appears that the 

failure is of the shear type caused by scour . 

72. The soil conditions in this area were analyzed in Report 12-7. 

The nearest boring, No . 4, located at the top of bank 350 ft downstream 

from the failure area, showed that according to the original classifica

tion criteria 44 ft of overburden was underlain by 18 ft of zone A sands, 

and the R value was 2. 44 . Thus, it was predicted that this area would 

be stable with regard to failure by liquefaction. Based on the modified 

classification criteria, the depth of overburden at boring 4 is 28 ft and 

the depth of zone A sand is 34 ftj the R value is 0.82. Thus, on 

the basis of the modified criteria, the area is considered to be unstable . 

Since a flow failure has not occurred, it appears that the prediction based 

on the modified classification criteria has not been verified, even though 

a shear-type failure has occurred. 

Barfield, Ark. 

73 · A failure was reported to have occurred during the fall of 1958 
at 810. 5 l~P between sta 410+00 and 413+00, where revetment had been 

placed during September and October 1953 · This failure is located next to 

a previous failure which occurred during the spring of 1957 between sta 

404+00 and 410+00 and was described in Report 12-8 as being a scour 

failure . The new failure, about 300 ft wide, occurred below the mean 

low waterline) and is believed to have been caused by scouring of material 

1rom under the revetment. 

74 . The soil conditions at the location of the new failure were 

analyzed in Report 12-3. The nearest boring, No . 15, located 250 ft land

vrard from the top of bank at the failure area, showed that according to 

the original classification criteria zone A sands were not present, and it 

was predicted that the bank would be stable with regard to flow failure . 

This prediction is not changed when the rrodified classification criteria 

are considered. Therefore, it appears that the prediction based on either 

set of classification criteria is correct . 

Bend of Island 25, Tenn. 

75 . ~To failures were reported to have occurred at this site during 

the spring of 1958 between 8C6 and 805 MAHP, where revetment had been 

placed during October and November 1954 . The larger of the two failures 



17 

occurred between sta 268+00 and 284+00 and does not encompass the top of 

bank. Comparison of the thalweg profiles of March 1955 and September 1958 

for sta 268+00 to 284+00 indicates that the thalweg had deepened about 

25 ft. This failure is believed to be of the shear type caused by scour 

at the toe of the revetment. The second failure occurred between sta 

326+00 and 328+00, is about 200 ft wide, and extends from 50 to 200 ft 

riverward from the top of bank. Since this failure encompasses only the 

lower portion of the upper-bank riprap paving and extends only a short 

distance under the mattress, it is believed to be of the scour or shear 

type caused by removal of material from beneath the mattress. 

76. The soil conditions in this area were analyzed in Report 12-6. 

The nearest boring to the larger failure is No. 2, located 140 ft land

ward of the top of bank at sta 276+00, and it showed that according to the 

original classification criteria 30 ft of overburden was underlain by 17 

ft of zone A sand. The prediction that this area would be stable with 

regard to flow failure appears to be correct. Use of the modified clas

sification criteria to determine the depth of zone A sand does not change 

the prediction. The nearest boring to the smaller failure is No. 7, 
located 100 ft landward from the top of bank at sta 326+00, and it showed 

that according to the original classification criteria 23 ft of over

burden was underlain by 46 ft of zone A sand. This location was predicted 

to be unstable with regard to flow failure. Use of the modified criteria 

to determine the thickness of zone A sand does not change the prediction. 

Since the failure at this location was small and appeared to have been 

caused only by scour, it is considered that the prediction has not yet 

been verified. 

Ensley, Tenn. 

77. A failure was reported to have occurred in the spring of 1958 

at 719.7 MAHP between sta 254+00 and 263+00, where revetment had been 

placed in November 1956. The failure is located about 100 ft downstream 

from a previous failure, which was described in Report 12-8 as being 

principally a flow failure. The new failure extends from about 50 ft 

landward to about 350 ft riverward of the top of bank. The portion of the 

failure in the upper bank is bowl-shaped and about 280 ft wide. Below the 

mean low waterline, the failure widens to about 800 ft. Comparison of the 
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1957 and 1958 riverbank profiles reveals that the thalweg had deepened 

about 30 ft along the toe of the revetment. The slope of the failure sur

face was less steep above, and steeper below the mean low waterline than 

the original slope before failure. From the configuration and slope of 

the failure surface, it appears that the portion of the failure in the 

upper bank was of the flow type initiated by a general shear failure below 

the mean low waterline. 

78. The soil conditions at the site were analyzed in Report 12-4, 

and boring 16, located 50 ft landward from the top of bank at the failure, 

showed that according to the original classification criteria 17 ft of 

overburden was underlain by 14 ft of zone A sand, and this portion of the 

site was predicted to be stable. However, use of the modified classifica

tion criteria indicates that 17 ft of overburden is underlain by 26+ ft 

of zone A sand, and the prediction is changed to that of unstable. It 

appears that the modified criteria are correct in predicting susceptibil

ity to flow failure at this location. 

Coahoma, Tenn. 

19· Two failures were reported to have occurred in the spring of 

1958 between 714.5 and 714.2 MAHP, where revetment had been placed in 

November 1954. The larger of the two failures occurred between sta 170+00 

and 180+00 and is located adjacent to a previous failure reported to have 

occurred between sta 180+00 and 184+00 in the spring of 1957 and described 

in Report 12-8 as a shear failure. The larger new failure encompasses the 

top of bank between sta 171+00 and 173+00 and extends below the mean low 

waterline from sta 170+00 to 180+00. The thalweg had deepened about 20 ft 

since 1957, and it appears that the failure was of the shear type. The 

second new failure (the smaller) occurred between sta 152+00 and 154+00 and 

extends from 30 ft landward of the top of bank to the toe of the revetment. 

The failure increases in width toward the river and is believed to be of 

the shear type. 

80. The failures are in a reach analyzed in Report 12-4. Boring 6, 
located at sta 172+00, and boring 4, located at sta 152+00, showed that 

according to the original classification criteria no zone A sand was pres

ent, and this portion of the site was therefore predicted to be stable with 

regard to liquefaction-type failures. Use of the modified criteria does 



not change the prediction, and it appears that the prediction based on 

either set of classification criteria is correct . 

Rescue l anding, Miss . 

19 

81. Two failures occurred at this site during 1958. The first 

failure was first reported in September 1958 and occurred at 624 . 1 MAHP 

between sta 179+00 and 184+00. The second failure was first reported in 

January 1959 and occurred at 625 . 5 MAHP between sta 77+00 and 127+00. Both 

fai l ures occur red at locations where revetment had been placed during 

August 1954. Prior to 1958 no failures were reported to have occurred at 

either location. The first failure is about 500 ft wide and occurred 

beneath the upper portion of the concrete mattress . It is believed to be 

a scour failure caused by removal of material from beneath the mattress . 

The second fa i lure is about 5000 ft long and extends from a maximum of 60 
ft landward to 60 ft riverward of the top of bank at sta 122+00. This 

failure is believed to be an upper -bank shear failure . 

82 . The soil conditions at this site were analyzed in Report 12-3. 
The nearest boring to the failure at sta 180+00 is No . 26, located near 

the top of bank at sta 180+00, and it shows that according to the original 

classification criteria, 50 ft of overburden is underlain by 26 ft of 

zone A sand . Since the R value was greater than 1.40, this location was 

predicted to be stable with regard to liquefaction- type failure . The 

prediction is not changed when the modified criteria for determining 

zone A sand are considered . Eight other borings, 14 through 21, located 

between sta 79+50 and 130+00, showed that according to the or i ginal 

classification criteria no zone A sand was present . Therefore, this por

tion of the site was predicted to be stable with regard to liquefaction

type failure . The overburden along this portion of the site ranges from 

58 to 71 ft in thickness and consists of sandy silt underlain by fat clay. 

The prediction i s not changed when the modi fied criteria are used . Since 

no flow failures have occurred, it appears that the predictions based on 

either set of classification cr iteria are correct . 

Smith Point, Miss . 

83 . Three failures were reported during the period 4- 10 September 

1958 between 596 . 0 and 595 .7 MAHP, where revetment had been pl aced during 

October and November 1955 . The largest of the three failures occurred 
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between ranges 15D and 18D (595·5 MAHP). This failure has a maximum width 

of about 250 ft and extends from the top of bank to a 10-ft-deep hole at 

the toe of the revetment. The second failure, bet1-reen ranges lU and lD 

(596.1), was first reported as being subaqueous in September, but by 21 

October it bad encompassed the top of bank. This failure is about 200 ft 

wide and extends from the top of bank to the toe of the revetment. The 

third failure occurred between ranges 23D and 25D (595.8), is about 250 

ft wide, and extends only under the mattress. The three failures are 

believed to be shear or scour failures initiated by scour beneath the 

mattress or at the toe of the revetment. 

84. The soil conditions at this site were analyzed in Report 12-8. 

The nearest boring to the failures at ranges 16D and 24D is SPR-3-57, 

located at range 23D. The boring data showed that, according to the 

original classification criteria, 22 ft of overburden is underlain by 

25 ft of zone A sands, and the R value is 0.88; thus, the stability was 

predicted to be uncertain for this reach. The modified classification 

criteria indicate that 23 ft of overburden is underlain by 34 ft of zone 

A sand, and the R value is 0.65. Therefore, according to the modified 

criteria, this location is considered to be unstable with regard to 

liquefaction failure, but this prediction has not been verified since a 

flow failure has not occurred. The nearest boring, SPR-2-57, to the 

failure at range 0 is located at range lD and showed that, according to 

the original classification criteria, 34 ft of overburden is underlain by 

24 ft of zone A sand, and the R value is 1.42. Thus, this location was 

predicted to be stable with regard to flow failure. The modified classi

fication criteria indicate that 34 ft of overburden is underlain by 34 ft 

of zone A sand, and the R value is 1.00. Thus, by the modified criteria 

the stability for this location would be uncertain with regard to flow 

failure. 

Big Island, Ark. 

85. A failure at 591.1 MAHP between ranges 3U and 6u was reported in 

September 1958. A previous failure had occurred at the same location in 

1955 and was described in Report 12-7 as a shear failure. The new failure 

is about 250 ft wide and extends from the top of bank to a 30-ft-deep hole 

about 250 ft riverward from the top of bank. It is believed to be a 
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shear failure initiated by scouring beneath the mattress. 

86. The nearest boring to the failure is BI-2-55, located at 

range 7U, and was analyzed in Report 12-6. The boring showed that accord

ing to the original classification criteria 50 ft of overburden was under

lain by 40 ft of zone A sand. The R value was 1.25. Therefore, the 

stability of this location was predicted to be uncertain, and it appears 

that a flow failure has not occurred. Use of the modified criteria does 

not change the prediction. 

Victoria Bend, Miss. 

87. Two failures were reported to have occurred at 587.2 MAHP dur

ing the winter of 1958 between ranges l2U and 23U, where revetment had 

been placed in August 1955 . Seven previous failures have occurred be

tween ranges 6D and 22D, and these failures were described in Reports 12- 7 

and 12-8. The two new failures occurred at the upstream end of the revet

ment . Distress at range 21U described as "cracks in the upper bank paving•• 

was reported 4 December 1958, and a large break occurred between 4 December 

1958 and 7 January 1959. On 15 January 1959, a second break was reported 

at range l5U. Results of a study survey made on 15 and 16 January 1959 

showed that the failure at range l5U was about 600 ft wide at the top of 

bank and extended from 50 ft landward to 400 ft riverward of the top of 

bank. The survey also showed that the revetment from range l7+50U to 23U 

had been flanked by the river . During January 1959, the river at this 

location was about 4 ft below bankfull stage, and the two breaks converged 

and progressed downstream, destroying approximately 2500 ft of the up

stream portion of the revetment . Comparison of the survey profiles in

dicates that the thalweg at the toe of the revetment had deepened about 

60ft since June 1957. It appears that this failure is principally of the 

shear type caused by scour and flank attack at the upper end of the re

vetment, although certain small scall ops within the failed area have the 

characteristics of flow failures . 

88 . The soil conditions at the site were analyzed in Report 12-6, 

and the data from boring V- 4- 55, located at range l?U, showed that ac

cording to the original classification criteria 34 ft of overburden was 

underlain by 40 ft of zone A sands, and the R value was 0 . 85 ; the 

stability was therefore predicted to be uncertain with regard to 
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liquefaction-type failure. Use of the modified criteria indicates that 

the location would be susceptible to flow failure. Although small flow 

failures may have been associated with the flanking failure, this predic

tion has not been verified since distinct flow failures have not been 

reported. 

Klondike, Ark. 

89. Two failures at 580.5 MAHP were reported in September 1958 . 

The failures occurred at ranges lU and 30D, where revetment had been placed 

during October 1956 . Both failures, each about 200 ft wi de, occurred be

neath the mattress and are believed to be shear slides caused by scour 

at the toe of the revetment. 

90. The soil conditions at the site were described in Report 12- 7 . 

Borings K- 5- 56 and K- 7- 56, located at ranges 7U and 29D, respectively, in

dicated that according to the original classification criteria no zone A 

sand was present . Therefore, these locations were predicted to be stable 

with regard to liquefaction- type failures . Use of the modified classifi

cation criteria does not change tbe prediction. The prediction appears to 

be correct since no flow failures have occurred . 

Catfish Point, Miss. 

91 . Five failures were reported to have occurred during the early 

part of 1958 between 565 . 9 and 565 . 1 MAHP, where revetment had been placed 

in July and August 1954 and repaired in October 1956 and August 1957 . 

Three previous failures, located between ranges lOD to l6D, 14D to 24D, 

and 8D to l2D, respectively, were described in Reports 12-6 and 12- 7 as 

being shear failures . The largest of the five new failures is located be

tween ranges 3U and lD, is bowl- shaped, about 600 ft wide near the top of 

bank, and extends from 30 ft landward to a 15- ft - deep hole 300 ft river

ward of the top of bank, where the minimum width is about 150 ft . This 

failure is believed to be of the flow type . The failure between ranges 

24D and 27D has two scallops , each about 170 ft wide near the top of bank, 

and extends from 50 ft landward to a 25-ft - deep hole 250 ft riverward of 

the top of bank. The failure at range 29D is about 200 ft wide and ex

tends from 20 ft landward to 300 ft riverward of th~ top of bank. These 

latter two failures are believed to be primarily shear slides caused by 

scour. In addition, a small subaqueous failure occurred at range 15D, 



and an upper- bank seepage failure occurred at range 5D. Several other 

small breaks in the upper -bank paving were also noted between ranges 13U 

and 31D when the annual survey was made . 

92 . The soil conditions at the site were analyzed in Report 12- 4 . 
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Borings C- 4- 54, C- 5- 54, and C-6- 54, located at ranges 7U, o, and 37D, 

respectively, showed that according to the original classification cri

teria no zone A sands were pr esent at ranges 7U and 37D and that 28 ft of 

overburden was underlain by 7 ft of zone A sands at range 0 . Consequently, 

this reach was predicted to be stable with regard to liquefaction failure . 

Use of the modified criteria indicates that 28 ft of overburden are 

underlain by 55 ft of zone A sands at range 0, and the predi ction is 

changed from stable to unstable; it appears that this modified- criteria 

prediction is correct since a flow failure has occurred at this location . 

Cypress Bend, Ark. 

93 · A 180- ft -wide failure at range 51D (560. 5 MAHP) was reported 

on 10 September 1958. Revetment had been placed at this location in 

August 1956 and repaired in August 1957. One previous failure reported 

to have occurred between ranges 2D and 23D (561.0 MAHP) in the spring of 

1957 was described in Report 12-8 as a shear failure. The new failure 

extends from 20 ft riverward to a 15-ft -deep hole 250 ft riverward of the 

top of bank) and the slopes are steeper now than they were prior to 

failure . The failure is believed to be of the shear type caused by scour . 

94. Boring C- 3- 56, located at range 50D, was analyzed in Report 12- 7 

and showed that 42 ft of overburden was underlain by 13 ft of zone A 

sands, according to the original classification criteria, and this loca

tion was predicted to be stable w·ith regard to flow failure . Use of the 

modified criteria does not change the prediction . The prediction appears 

to be correct since no flow failure has occurred . 

Cracraft, Ark . 

95 . A 250- ft -wide failure was reported to have occurred i~ April 

1958 between ranges 55U and 53U (502 . 8 MAHP), where revetment had been 

placed in August 1953 . A previous failure occurred at range 6u in the 

spring of 1955 and was described in Report 12-6 as a flow failure . The 

new failure extends from the top of bank to the toe of the revetment . 

The slopes are somewhat steeper now than they were prior to the failure, 
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and the failure is believed to be an upper-bank shear slide initiated by 

lower-bank scour. 

56. The soil conditions at the site were analyzed in Report 12- 3 . 

Data from boring c-4- 53, located at range 54U, showed that according to 

the original classification criteria no zone A sand was present; thus, the 

location was predicted to be stable with regard to flow failure. Use of 

the modified criteria does not change the prediction. Therefore, it ap

pears that the prediction, based on either the original or modifi ed cri

teria, is correct. 

Ben lomond, Miss. 

97. Two failures were reported to have occurred during the spring 

of 1958 between 479.2 and 478.7 MAHP, where revetment had been placed in 

September 1955 and repaired in October 1957. Six previous failures re

ported to have occurred during the spring of 1957 between ranges 3U and 

24D were described in Report 12-8; one failure (at range 2D) was described 

as a flow failure, and the others as shear failures. The larger of the 

two new failures is located between ranges 28D and 32D, extends from the 

top of bank to the toe of the revetment, and is fan-and- neck- shaped with 

a maximum width of about 450 ft near the top of bank and a minimum width 

of about 200 ft near the toe of the revetment . Based on these conditions, 

the failure is believed to be of the liquefaction type . The other new 

failure is located between ranges 26D and 23D, is about 200 ft wide , and 

extends from 60 ft landward of the top of bank to the toe of the revetment . 

This failure increases slightly in width toward the toe of the revetment, 

and the slopes are steeper now than they were prior to the failure . Based 

on these conditions, this failure is believed to be of the shear type . 

98. The soil conditions at this site were described in Repor t 12-6 . 

The nearest boring, B-6- 55, to the flow failure at range 30D is located 

600 ft downstream from the failure and showed that , according to the 

original classification criteria, 22 ft of overburden was underlain by 

7 ft of zone A sand; consequently, the location was predicted to be 

stable . Based on the modified classification criteria, the data from the 

boring shows that 22 ft of overburden is underlain by 43 ft of zone A 

sand, thus indicating an unstable condition. It appears that use of the 

modified criteria gives the correct prediction. The nearest boring, 

, ~ 

-0 f 
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B-5-55, to the shear failure at range 25D is located 600 ft upstream and 

showed that 66 ft of overburden was underlain by 23+ ft of zone A sand 

(with a resulting R value of 2.87) according to the original classifica

tion criteria, and this location was predicted to be stable with regard to 

liquefaction failure. The modified criteria do not change the prediction, 

and it appears that both criteria provide a correct prediction. 

Hagaman, La. 

99· Five failures were reported to have occurred between 475.1 and 

473.8 MAHP, where revetment had been placed in August and September 1954 

and repaired in September 1956 and October 1957. Six previous failures 

were reported to have occurred in the spring of 1957 between ranges 187 

and 268, and were described in Report 12-8 as shear failures. One of the 

new failures, located at range 243 (474.4 MAHP) and first noted in Decem

ber 1958, extends from about 30 ft riverward of the top of bank to the toe 

of the revetment. It is about 130 ft wide near the top of bank and about 

270 ft wide near the toe of the revetment. The rest of the new failures 

were reported during July 1958. The failure at range 232 (474.7 MAHP) 

is about 200 ft wide and extends from about 20 to 200 ft riverward of the 

top of bank. Failures at ranges 212 (475.1 MAHP), 224 to 229 (474.8 MAHP), 

and 272 (473.8 MAHP) occurr~d under the lower portion of the concrete mat

tress. All failures are believed to be of the shear type associated with 

scour beneath the mattress or at the toe of the revetment. 

100. The soil conditions at this site were analyzed in Report 12-4. 

Boring H-1-54, range 266, 700 ft distant from the nearest failure, showed 

58 ft of overburden underlain by 31 ft of zone A sand, according to the 
-original classification criteria. The R value was 1.87; thus, this loca-

tion was predicted to be stable. Use of the modified criteria indicates 

that 8 ft of overburden is underlain by 78 ft of zone A sand, thus indicat

ing an unstable condition. However, 3ince scour failures were reported up

stream and downstream from this boring location, and since flow failures 

were not reported, it appears that this prediction bas not been verified. 

Borings H-2-54 and H-3-54, ranges 244 and 216, respectively, showed that 

no zone A sands were present; therefore, this portion of the site was pre

dicted to be stable with regard to flow failure, and this prediction ap

pears to be correct. Use of the modified criteria does not change the 
• 

prediction. 21407 
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Goodrich, la. 
101. The upstream 2000 ft of the revetment from range 91U to 86u 

(462.5 MAHP) was reported to have been destroyed between December 1957 and 

September 1958. Revetment had been placed between ranges 91U and 73U 

during November 1957. The failure was reported to have started at the 

upstream end and is believed to be the result of flanking and overbank 

scour. Failures also occurred at ranges 5U and 9D but are not described 

here since no predictions have been made for the site below range 66u. 

102. The soil conditions between ranges 66u and 88U were analyzed 

in Report 12-8. Boring G-l-57, range 88u, showed that 19 ft of over

burden was underlain by 18 ft of zone A sands, according to the original 

criteria, and this portion of the site was predicted to be stable with re

gard to flow failure. Analysis of data from the boring using the modified 

criteria indicates that zone A sand exists from ground surface to a depth 

of 52 ft and that the location is unstable with regard to flow failure. 

Since t he failur e r esulted from overbank scour, t he modified-criteria pre

di c tion has not been verified . 

Marshall-Browns Point, la. and Miss. 

103. Seven failures occurred at this site during the spring of 1958 

between 441.2 and 439·5 MAHP, where revetment had been placed between 

November 1952 and September 1955 and repaired in 1955, 1956, and 1957. 

The revetment in this reach contains scars from many previous failures, 

six of which were described. in Report 12-6, three in Report 12-7, and one 

in Report 12-8 as being flow failures. One of the seven new failures is 

located between ranges 20U and llU (441.2 MAHP) and has two distinct scal

lops, one of which is about 800 ft wide and the other about 300 ft wide. 

The failure extends from about 300 ft landward to about 400 ft riverward 

of the top of bank. Two distinct narrow t~roats are present, and the 

slopes are flatter now than they were prior to failure. Based on these 

conditions, the failure is believed to be of the flow type. A second 

failure, located at range 3U, has two distinct scallops. One scallop is 

about 200 ft wide, extends from the top of bank to the toe of the revet

ment, increases slightly in width toward the river, and is believed to be 

a shear slide. The second scallop is about 150 ft wide near the top of 

bank and has a distinct narrow throa.t. The direction of the second 
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scallop is oriented downstream toward the first scallop, and this scallop 

is believed to be a small flow failure. Three other failures, located at 

ranges 6D (440.6 MAHP), and l4D and l6D (440.3 MAHP), are about 150 ft wide 

near the top of bank and extend generally from the top of bank to the toe 

of the revetment . Comparison of the survey profiles indicates that the 

thalweg has deepened about 16 to 38 ft along this reach at the toe of the 

revetment. Previous flow failures have occurred along this reach, but it 

appears that the three above-mentioned new failures are of the shear type 

caused by scour at locations not previously graded during repair work. 

Two additional failures occurred, one at range 41D and one between ranges 

42D and 46D. The failure at range 41D is about 100 ft wide and extends 

from the top of bank to the toe of the revetment. No narrow throat is 

present, and this failure is believed to be a small shear failure caused 

by scour . The failure located between ranges 42D and 46D is bowl- shaped, 

with a maximum width of about 550 ft and a minimum width of about 300 ft . 

I t extends from about 300 ft landward of the top of bank to a 30-ft -deep 

hole at the toe of the revetment. The slopes are flatter now than they 

were prior to the failure, and the failure is believed to be of the 

li~uefaction type . 

104 . The flow failure between ranges 20U and llU occurred near 

boring B- 5- 53, analyzed in Report 12- 3, which indicated 20 ft of over

burden underlain by 45 ft of zone A sands, according to the original clas

sification criteria . Use of the modified criteria indicates that 16 ft 

of overburden is underlain by 60 ft of zone A sand. Consequently, an un

stable condition with regard to flow failure was predicted by both sets of 

criteria, and appears to be correct . The failure at range 3U is located 

150 ft downstream from boring B-7-53, which indicated 47 ft of overburden 

underlain by 27 ft of zone A sand and an R value of 1 . 74 . Based on the 

original classification criteria, a stable condition was predicted for this 

location. However, use of the modified criteria indicates that l ft of 

overburden is underlain by 78 ft of zone A sands, and thus an unstable 

condition ~s predicted. The modified- criteria prediction appears to be 

correct since a flow failure ~as occurred . The failure at range 6D is 

located 150 ft downstream from boring B-8 - 53, range 5D. For this boring 

location, both the original and modified criteria indica~e an unstable 
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condition, which appears to be correct since previous flow failures have 

occurred near the location of boring B-8-53· The failures at ranges l4D 

and l6D are located about 450 and 750 ft, respectively, downstream from 

boring B-9-53· At this boring location, both original and modified ~ri

teria indicate that the stability is uncertain. The nearest boring to 

the failure at range 41D and the failure between ranges 42D and 46D is 

boring B-12-53, located about 1600 ft upstream from the failures. This 

boring indicated an unstable condition, but is not close enough to the 

failures to be considered in the verification of the criteria. 

Reid Bedford, La. 

105. Eight failures were reported to have occurred at this site 

during the spring of 1958 between 423·3 and 422.1 MAHP, where revetment 

had been placed in September 1954 and October 1955 and repaired in 1955, 

1956, and 1957. The revetment in this reach contains scars from many 

previous failures, three of which were described in Report 12-7 and five 

in Report 12-8 as being liquefaction failures . The eight new failures 

are located as follows: 

location 
Range MAHP 

94 to 101 423.3 
101 to 104 423.2 
1C6 to 109 423.1 
110 to 114 423 .0 
116 to 120 422 .7 
125 to 126 422.5 
128 to 133 422.2 
136 to 139 422.1 

The failures are all generally bowl-shaped, with maximum widths ranging 

from 900 to 200 ft and minimum widths ranging from 450 to 100 ft. The 

extent of the f~ilures ranges from 300 to 30 ft landward of the top of 

bank to the toe of the revetment. The failures all tend to have narrow 

necks, and the slopes are flatter now than they were prior to the failure. 

Based on these conditions, the eight new failures are believed to be of 

the liquefaction type. 

1C6. The area vThere failures occurred had been investigated in 

1954 by means of borings B-2-54 through B-5-54, which were analyzed in 



Report 12-4. Both the original and rr.odified criteria indicate that the 

depth of zone A sands is greater than 20 ft and that the R values are 

less than 0.85. Conse~uently, the area was predicted to be susceptible 

to liquefaction-type failures, and it appears that the prediction was 

correct. 

Summary of New Site Predictions and 1958 Performance 
at Sites Previously Studied 

NevT site predictions 
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107. In this report, data from 86 borings made at 17 sites along 

the Mississippi River in the Memphis and Vicksburg Districts were analyzed. 

Predictions of stability with regard to failure by liquefaction were made 

using both the original and modified classification criteria. Based on 

the original criteria, 7 of the 86 boring locations are predicted to be 

unstable, the stability of 5 is uncertain, and the remaining 74 boring 

locations are predicted to be stable. Based on the modified criteria, 32 

of the 86 locations are predicted to be unstable, the stability of 7 is 

uncertain, and 47 are predicted to be stable. 

Performance during 1958 
at sites previously studied 

108. The maximum river stage during 1958 generally ranged from 

about bankfull to 9 ft below bankfull for the revetment sites being 

studied. Maximum stages for the years 1954-1958 are as follows : 

Year 

1958 
1957 
1956 
1955 
1954 

Maximum River Stage 
Referenced to Bankfull 

From, ft To, ft 

0 
+2 

0 
+5 

-10 

- 9 
- 5 

-14 
-10 
-20 

109. During the spring of 1958, 45 bank failures were reported to 

have occurred along the Mississippi River at 41 boring locations on 18 
sites for which stability predictions have been made . The stability of 

the 41 boring locations where failures occurred during 1958 has been de

termined using both the original and modified classification criteria. A 
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summary of the 1958 performance at the 41 boring locations is shown below : 

Revetment Performance at Boring Locations That 
Experienced Failures During 1958 

Performance Boring Failure Experienced 
Prediction locations Flow Other 

Prediction Based on Ori ginal Criteria* 

Unstable 8 6 2 
Uncertain 3 0 3 
Stable 30 3 27 

1IT - -Total 9 32 

Prediction Based on Modified Criteria** 

Unstable 16 9 7 
Uncertain 3 0 3 
Stable 22 0 22 

4I - -
Total 9 32 

* For the original criteria, strata are designated zone A 
sands if 50 per cent or more of the material is finer than 
the No . 60 sieve and 10 per cent or less is finer than the 
No . 200 sieve. 

** For the modified criteria, strata are designated zone A 
sands if 25 per cent or more of the material is finer than 
the No . 60 sieve and 20 per cent or less is finer than the 
No. 200 sieve . 

According to the original classification criteria, 8 boring locations 

v1ere predicted to be unsta-ole, and during 1958, 6 of these locations ex

perienced flow failures and 2 experienced failures other than the flow 

type . According to the modified classification criteria, 16 boring loca

tions were predicted to be unstable, and during 1958, 9 of these locations 

experienced flow failures and 7 experienced failures other than the flow 

type . According to the original classification criteria, 3 of the 30 
boring locations predicted to be stable experienced flow failures . How

ever, on the basis of the modified classification criteria, these 3 loca

tions are predicted to be unstable . Furthermore, during 1958, no flow 

failures occurred at any location predicted. to be stable according to t he 

modified classification criteria . 

Evaluation of Performance Predictions From 1954 Through 1958 

110. Since 1954, data have been studied from 369 borings made at 38 
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sites along the Mississippi River in the Memphis District) and from 166 
borings made at 27 sites along the Mississippi River in the Vicksburg 

District . Since the modified classification criteria were developed in 

1958 (see Potamol ogy Report 12-8 )) the susceptibility with regard to flow 

fai l ure for all boring locations on the Mississippi River in the Vicksburg 

District has been determined using both the original and modified classi

fication criteria. Since fewer flow failures have occurred in the Memphis 

District) and none have occurred in the New Orleans District or on the 

Arkansas River in the Vicksburg District) time and effort have not been 

spent to re- evaluate all the boring data from these locations using the 

modified criteria . However) the boring locations in the Memphis District 

where flow failures occurred during and prior to 1958) and all locations 

for which predictions are made in this report have been analyzed using 

both the original and modified classification criteria . Also) during the 

next fiscal year) it is planned to re- evaluate all the boring data from 

·all locations not yet analyzed using the modified classification criteria. 

lll. The performance of revetment sites analyzed since 1954 is 

summarized in table 4. Predictions that were determined using the modified 

classification criteria are shown in ~arentheses . In order to evaluate 

the actual performance with that predicted and to compare the predicted 

performance based on the original classification criteria with the pre

dicted performance based on the modified criteria) a summary of perform

ance at all boring locations in the Vicksburg District at which revetment 

has been placed is shown below: 

Revetment Performance, Vicksburg District, 1954- 1958 
Performance at Boring locations 

Performance No . of Revetted Flow Other No 
Prediction Boring Locations Failures Failures Failures 

Prediction Based on Original Criteria 

Unstable 20 9 0 ll 
Uncertain 10 0 5 5 
Stable 73 9 17 47 - - 63 Total 103 18 22 

Prediction Based on Modified Criteria 
I 

Unstable 47 15 4 28 
Uncertain 20 2 4 14 
Stable 36 l 14 21 

Total 103 ill 22 b3 
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Based on the original classification criteria, the tabulation on the 

preceding page reveals that of the 20 revetted boring locations pre

dicted to be unstable, 45% have experienced flow failures, none have ex

perienced failures other than the flow type, and 55% have had no failures; 

of the 73 predicted to be stable, 12% have had flow failures, 23% have had 

failures other than the flow type, and 65% have had no failures. However, 

according to the modified classification criteria, of the 47 revetted 

locations predicted to be unstable, 32% have experienced flow failures, 8% 
have had failures other than the flow type, and 60% have bad no failures; 

furthermore, of the 36 locations predicted to be stable, only one has bad 

a flow failure, 39% have had failures other than the flow type, and 58% 
have had no failures. The one flow failure shown for a location pr edicted 

to be stable according to the modified criteria occurred at Big Island, 

Ark., at a location where the boring did not reach the bottom of the 

stratum that is classified as zone A sand by the modified criteria. Had 

the depth of the boring been increased from 100 ft to 137 ft, sufficient 

additional zone A sands might have been found to at least indicate an un

certain condition. Except for this one location, no flow failures have 

occurred in the Vicksburg District at locations predicted to be stable 

according to the mod1fied criteria. 

112. Since the evaluation of revetment performance was begun in 

1954, flow failures have occurred at 23 revetted boring locations in the 

Memphis and Vicksburg Districts . Analysis of the boring data based on the 

modified criteria indicates that the minimum depth of zone A sand at any 

one boring location where a flow failure has occurred is 23 ft and that the 

maximum R value is 0.80, excluding data from three boring locations 

where the full depth of zone A sand was not determined and for which the 

R values are 1.13, 3. 00, and 5. 00, 
it is believed that the range of R 

respectively. Based on this analysis, 

values from 0.85 to 1.40 for which 

the stability has heretofore been considered uncertain can now be consid

ered stable. Also, since the minimum depth of zone A sand at borinB loca

tions where flow failures have occurred is 23 ft, it is believed that at 

least 20 ft of zone A sand must be present for a flow- type failure to 

develop. 

113. It is considered very significant that, practically speaking, 
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all flow failures have occurred at locations predicted to be unstable ac

cording to the modified criteria. Furtherance of an understanding of the 

nature of flow slides must begin with a reliable ~eans for identifying 

those soil conditions conducive to flow failure. That flow failures have 

not occurred at all locations predicted to be unstable probably can be ex

plained by the fact that river currents at some locations have not been 

sufficiently severe to create scour and initiate shear slides that could 

develop into flow slides. Therefore, even though flow failures have oc

curred at only 32% of the Vicksburg District sites predicted to be un

stable, it is believed that the modified criteria are superior to the 

original criteria because all flow failures have occurred at sites pre

dicted to be unstable according to the modified criteria. 

Conclusions and Recommendations 

114. The modified classification criteria for predicting suscepti

bility to liquefaction-type failures are superior to the original criteria, 

and their use should be continued for future verification studies. From 

the analysis of boring data at locations where ~low failures have occurred, 

it is concluded that an unstable condition is indicated by an R value of 

0.85 or less and a thickness of zone A sand greater than 20 ft, and that 

conditions other than these indicate a stable condition with regard to 

flow failure. Since the empirical method for determining riverbank sta

bility does not provide means of determining factors that initiate flow 

failures, the influence of such factors as river stage, migration of the 

river, turbulence, current attack, and deepening and movement of the thal

weg of the river should be investigated to permit further refinement of the 

criteria for predicting instability. It is believed that at certain un

stable locations, turbulence in the river may not become sufficiently se

vere to initiate flow failure until a river stage of as much as 10 ft above 

bankfull is experienced. Therefore, it is recommended that annual verifi

cation studies be continued until all revetted locations for which predic

tions have been made are subjected to river stages at least 10 ft above 

)ankfull, and that additional studies be undertaken to determine the river 

onditions that initiate flow failures. 



Material 

Overburden soils 

Up];:er sands 

Zone A 

Zone B 

Lm-rer sands 

Table 1 

Original and Modified Classification Criteria 

Original Criteria 

>10% passing No . 200 sieve 

50% or more passing No . 40 sieve 
Natural density < 106 lb per cu ft 
D < 0.460 mm 

p 

50% or more passing No . 60 sieve 

<50% passing No . 60 sieve 
50% or more passing No . 40 sieve 

<50% passing No . 40 sieve 
Natural density > 106 lb :t::er cu ft 
D > 0.460 mrn 

p 

Modified Criteria 

>20% passing No . 200 sieve 

50% or more passing No . 40 sieve 
Natural density < 106 lb per cu ft 
D < 0.460 mm 

p 

25% or more passing No . 60 sieve 

<25% passing No . 60 sieve 
50% or more passing No . 40 sieve 

<50% passing No . 40 sieve 
Natural density ~ 106 lb per cu ft 
D > 0.460 mm 

p 



Revetment Site 

Ylolf Island, Ky. 
Little Cypress Bend, 

Mo. 
Keyes Point, Tenn . 
Chute of Island 35, 

Tenn. 
Ensley, Tenn . 
St . Francis, Ark . 
Helena, Ark . 
Old Tovm Bend, Ark. 

Victoria Bend, Hiss . 
Klondike, Ark . 
Ozark, Ark. 
Georgetown" Ark . 

Lakeport, Ark . 

l·1ayersville, lvJ:iss . 
Hagaman, La . 
Goodrich, La . 
IIilliken Bend, La. 

Table 2 

Summary of Map Identification Data 

Boring No . 

1 - 18 
24 - 28 

11 - 15 
1 - 5 

19 - 22 
15 - 16 
25 - 27 
20 - 22 

V- 1- 58 - V- 4- 58 
K-1- 58 - K- 3- 58 
0- 1- 58 - 0-12- 58 
GT-1- 58 - GT- 4- 58 

LP- 1- 58 - LP- 4- 58 

M-1,2,3, and 5- 58 
H-1- 58 - H- 3- 58 
G-1- 58 - G- 4- 58 
1~1 - 1- 58 - M- 3- 58 

Miles Above 
Head of Passes 

:Map 

General Title 

Memphis District 

946 to 941 
867 to 862 

802 to 797 
769 to 764 

723 to 718 
669 to 663 
657 to 653 
642 to 637 

Wolf Island, Ky. 
Lee Towhead, l·1o • 

Ashport, Tenn. 
Chute of Island 35, 

Tenn . 
Ensley, Tenn. 
Prairie Point, Ark. 
Helena-Delta, Ark . 
Old Town Bend, Ark. 

Vicksburg District 

587 
581 
571 . 82 to 868 . 06 
544 .1 to 536 . 6 

~ 

522 .10 to 513 . 72 

489 
477-5 
460 . 5 
447 

Victoria Bend, lliss . 
Klondike, Ark . 
Ozark to Caulk Neck 
Eunice to Miller 

Bend 
Greenville Bridge to 

Walnut Point 
Mayersville, 1·1iss . 
Hagaman, La . 
Goodrich, La . 
Milliken Bend, La . 

Date 

June 1955 
July 1957 

Sept 1951 
July 1955 

Sept 1950 
Jan 1950 
June 1949 
Aug 1950 

May 
Mar 

Mar 

1955 
1956 
1958 
1958 

1958 

1952 
1954 
1958 
1952 

Sheet 
No . File No . 

1 
1 

1 
1 

1 
1 
1 
1 

1 
1 
l 
1 

1 

1 
1 
1 
2 

60/239 
60/249 

60/241 
60/244 

60/157 
60/112 
60/96 
60/153 

MRBP- 37/4 
1-ffiBP- 4 7/4 
M- 3- 68 
M- 3- 68 

M- 3- 68 

NRBP- 13/7 
I-ffiBP- 7/5 
I.ffiBP- 9/29 
MRBP- 13/12 



Site 

Wolf Island, Ky . 944 to 942 

Little Cypress 867 to 866 
Bend, Mo . 

Keyes Point, Tenn. 798 to 797 

Chute of Island 35, 768 to 767 
Tenn. 

Ensley, Tenn . 719 to 718 

St. Francis, Ark. 667.2 to 667 .0 

Helena, Ark . 654.4 to 654 .0 

Old Town Bend, Ark. 638 .7 to 638.4 

Table 3 

Summary of Soil Conditions at 1958 Sites 

Date 

Jan 1958 

Feb 1958 

Mar 1958 
Sept 1958 

Jan 1958 

June 1958 

June and 
July 1958 

July 1958 

Sept 1958 

July and 
Aug 1958 

Aug and 
Sept 1958 

Boring 
Depth 

Number f't 

Memphis District 

ltt 52 
2 71 
3 50 
4 52 
5 58 
6 56 
7 67 
8 67 
9 67 

10 70 
11 64 
12 67 
13 43 
14 70 
15 68 
16 68 
17 68 
18 61 

24tt 58 
25 58 
26 64 
27 61 
28 61 

1H 52 
12 53 
13 53 
14 61 
15 63 

H 53 
2 52 
3 52 
4 52 
5 52 

19tt 68 
20 63 
21 68 
22 64 

15tt 63 
16 74 

25tt 63 
26 6o 
27 61 

20t t 94 
21 114 
22 110 

(Continued) 

Overburden 
Thickness 

f't 

12 12 
23 12 
26 6 
17 14 
14 11 
16 16 
13 13 
32 18 
37 28 
30 30 
21 15 
24 24 
38 38 
14 14 
25 25 
28 28 
23 23 
20 20 

42 42 
34 34 
18 18 
28 28 
14 14 

37 37 
43 43 
41 41 
34 34 
10 lO 

17 17 
18 18 
16 16 
14 12 
17 8 

24 12 
15 10 
17 1.1 
14 4 

38 38 
43 43 

38 38 
37 30 
20 20 

60 60 
55 55 
47 47 

Zone A 
Thickness 

f't 
0 M 

0 17 
16 33 

0 44 
0 31 

10 33 
0 12 

14 38 
0 45 

17 26 
0 7 

10 16 
15 43+ 

5+ 5+ 
18 42 
10 10 
28 28 
20 30 

0 30 

3 3 
10 10 
22 22 

6 6 
26 47+ 

0 3 
0 0 

12+ 12+ 
4 4 
5 16 

0 0 
18 18 

4 16 
6 8 
0 28 

16 28 
25 30 
21 27 

9 20 

25+ 25+ 
16 33+ 

0 0 
23+ 30+ 

6 13 

6 34 
0 45 
0 39 

R Value Predictiont 
0 M 0 M 

0.71 ST ST 
1.44 0.36 ST us 

0.14 ST us 
0.45 ST us 

L4o 0.33 ST us 
1.33 ST ST 

0.93 0 .34 ST us 
0.40 ST us 

2 .18 1.08 ST uc 
4 . 29 ST ST 

2 .10 0.94 ST ST 
L6o 0 . 56 ST us 
7 .60 7.60 ST ST 
0 .78 0.33 ST us 
2.50 2 . 50 ST ST 
1.00 1.00 uc uc 
1.15 0.77 uc us 

0.67 ST us 

14 .00 14.00 ST ST 
3.4o 3 . 40 ST ST 
0 .82 0 .82 us us 
4 .67 4. 67 ST ST 
0 . 54 0.29 us us 

12. 32 ST ST 
ST ST 

3 . 42 3 .42 ST ST 
8.50 8.50 ST ST 
2 .00 0.63 ST ST 

---- ST ST 
1.00 1.00 ST ST 
4.00 1.00 ST ST 
2.33 1.50 ST ST 

0.29 ST us 

1.50 0 . 43 ST us 
0 .60 0 . 33 us us 
0 .81 0 . 41 us us 
1. 56 0 . 20 ST us 

1.52 1.52 ST ST 
2 .69 1.30 ST uc 

ST ST 
1.61 1.00 ST uc 
3·33 1.54 ST ST 

10.00 1.76 ST ST 
1.22 ST uc 
1.20 ST uc 

Note: When bottom of boring did not completely penetrate zone A sand stratum, a plus symbol was used to indicate 
that the total thickness of stratum is probably greater than shown. 

* Miles above Head of Passes. 
** 0 and M refer to original and modified classification criteria, respectively . 

t US, unstable; UC, uncertain; ST, stable . 
tt Ascending order downstream. * Ascending order upstream. 



Site MAHP 

Victoria Bend, Miss. 588.4 to 587.4 

Klondike, Ark. 579.1 to 578.2 

Ozark, Ark. 572.6 to 568.1 

Georgetown, Ark. 544 .1 to 542.6 

Lakeport, Ark. 519.8 to 518.3 

Mayersville, Miss . 491.5 to 490.4 

Hagaman, La . 476.8 to 476.0 

Goodrich, La. 463.6 to 462.8 

Milliken Bend, La. 445.7 to 444 .7 

tt Ascending order downstream. * Ascending order upstream. 

Date 

Apr 1958 

Aug 1958 

Feb 1959 

July 1958 

July 1958 

Aug 1958 

July 1958 

July 1958 

Apr 1958 

Table 3 (Continued) 

Boring 
Depth 

Number f't 

Vicksburg District 

V-l-58tt 92 
V-2-58 70 
V-3-58 70 
v-4-58 80 

K-l-58tt 90 
K-2-58 90 
K-3-58 91 

O-l-58tt 90 
0-2-58 90 
0-3-58 83 
0-4-58 100 
0-5-58 100 
0-6-58 95 
0-7-58 127 
0-8-58 91 
0-9-58 90 
0-10-58 94 
0-11-58 87 
0-12-58 85 

GT-1-58:t 71 
GT-2-58 75 
GT-3-58 71 
GT-4-58 84 

LP-1-58tt 71 
LP-2-58 68 
LP-3-58 68 
LP-4-58 68 

M-1-58* 86 
M-2-58 80 
M-3-58 78 
M-5-58 91 

H-1-58tt 8o 
H-2-58 8o 
H-3-58 8o 

G-1-58tt 75 
G-2-58 75 
G-3-58 70 
G-4-58 65 

M-l-58tt 90 
M-2-58 90 
t-1-3-58 90 

Overburden 
Thickness 

ft 
() ~1 

26 10 
50 50 
57 57 
17 17 

16 16 
14 14 
8 8 

21 16 
39 20 
67 57 
66 62 
28 23 
95 36 

122 100 
85 85 
49 49 
77 77 
38 38 
52 52 

3 3 
11 16 
8 8 

18 37 

20 20 
37 37 
30 30 
52 52 

67 67 
9 9 

44 39 
41 31 

59 59 
50 50 
90 72 

() () 

45 29 
9 9 

65 23 

11 8 
26 26 
34 24 

Zone A 
Thickness 

ft 
() l-1 

15 51 
() () 

() 0 
32 63+ 

9 25 
0 20 
0 15 

10 30 
20 64 
0 25 
6 35 

10 19 
0 6 
/ 

b 28+ 
() 6+ 

18 41+ 
0 14 

41 49+ 
0 33+ 

0 0 
() 13 
6 9 
0 25 

5 5 
0 9 

16 38+ 
9 16+ .. 
() () 

72+ 72+ 
() 13 

34 54 

() 22+ 
30+ 30+ 
0 6 

0 0 
5 46 
5 24 
0 16 

58 82 
() 64+ 

29 66+ 

R Value Prediction 
0 M 0 M 

1.73 0.19 ST us 
ST sr 
sr ST 

() . 53 0.27 us us 

1.78 0.64 ST us 
(). 70 sr us 
0.53 ST ST 

2.10 0.54 ST us 
1.95 0.32 ST us 

2.28 sr sr 
11.00 1.77 sr sr 
2.80 1.22 ST sr 

6.0() ST sr 
20.30 3.58 ST sr 
---- 14.00 ST sr 
2.72 1.20 sr uc 

5. 50 ST ST 
0.93 0.78 uc us 

1.58 sr sr 

---- ST sr 
---- 1.23 ST ST 
1.33 0.89 ST sr 

1.48 sr sr 

4.00 4.00 ST ST 
---- 4.10 ST ST 
1.87 0.79 ST us 
5·78 3.25 ST sr 

---- ST ST 
0.13 0.13 us us 
---- 3.00 ST ST 
1.20 0.58 uc us 

2.68 sr sr 
1.67 1.67 sr sr 
---- 12.00 sr sr 

---- ST sr 
9.00 0.63 ST us 
1.80 0.37 sr us 

2.00 sr sr 

0.19 0.10 us us 
---- 0.41 ST us 
1.17 0.36 uc us 



Table 4 

Swmnary of Peri'orma.nce Data at Sites Previously Studied 

Miles Predicted 
Above Per:t'ormance Estimated Max River Stage ,rl r~ Revetment Head With Regard Referenced to Bankfull I 

Site of to Flow Condition in ft 
No. Site Passes Failure* 195li 1955 195b 1957 

~Observed Performance** 
1958 1955 195b 1957 1958 -

Sites Evaluated in Potamology Report 12-3 

Memphis District 

1 Toneys Towhead, Tenn . 
Sta 236+00 to 276+00 885 Unstable -17 0 -6 +1 -1 N N N N 2 Merriwether Bend, Tenn. 
Sta 325+00 to 34o+OO 875 Stable -16 0 -6 0 -1 NR NR NR NR 

3 Little Cypress Bend, Mo . 869 -16 0 -6 0 -1 
Sta 102+00 to 185+00 Stable N N N N Sta 185+00 to 195+00 Unstable N N N N Sta 195+00 to 305+00 Stable N N 0 N 4 Hathaway Landing, Tenn. 857 -16 0 -6 0 -1 
Sta 210+00 to 280+00 Stable NR NR NR NR Sta 280+00 Unstable NR NR NR NR 
Sta 280+00 to 324+00 Stable NR NR NR NR 

5 Heloise, Tenn. 833 -16 0 -6 0 -2 
Sta 98+00 to 212+00 Stable N N N N 
Sta 212+00 to 218+00 Unstable N N N N 

6 Bari'ield, Ark. 812 -16 0 -6 -1 -2 
Sta 270+00 to 285+00 Unstable N N N N 
Sta 285+00 to 471+00 Stable N N 0 0 
Sta 483+00 (Stable) FN N 0 N 

7 Peters, Ark. 
Sta 187+00 to 270+00 688 Stable -17 +1 -5 -2 -2 N N N N 

8 Rescue Landing, Miss. 625 -21 -5 -10 -2 -2 
Sta 70+00 to 18o+OO Stable N N N 0 
Sta 202+00 to 215+00 (Unstable) FP N N N 

Vicksburg District 

9 Cracraft 1 Ark . 501 -20 - 4 -9 -1 -4 
Range 61U (Uncertain) N N N N 
Range 54U (Stable) N N N 0 
Range 44u (Uncertain) N N N N 
Range 33U ~Unstable) N N N N 
Range 26U to 18u Stable) N N N N 
Range 6u (Unstable) FP N N N 

10 Milliken Bend 1 Ark. 449 -21 -5 -10 -2 -5 
Rangell2D ~Stable) N N N N 
Range 124D Uncertain) N N N N 
Range 134D (Unstable) N N N N 

11 Marshall -Browns Point 1 La. 
and Miss. 441 -21 -5 -10 -2 - 5 

Range 16U to 5D (Unstable) ,..F.e. FP 0 FP 
Range llD to 18D ~Uncertain) ~ N 0 0 
Range 24D to 31D Unstable) FP FP N 

New Orleans District 

12 Coochie, La. 315 Stable -16 -2 -6 +1 N N N N 
13 White Castle, La. 192 Stable -8 +3 -1 +5 N N N N 

(Continued) 

* Predictions for sites in the Memphis and New Orleans Districts and sites on the Arkansas River in the Vicksburg 
District are based on the original classification criteria, except for those boring locations where flow failures 
have occurred, and at which the predictions are based on the modified criteria and are shown in parentheses. All 
predictions for sites on the Mississippi River in the Vicksburg District are based on the modified criteria and 
are shown in parentheses . 

** No peri'ormances reported in 1954. 
N·= DO failure reported. 

NR = DO revetment built . 
0 =failure other than flow. , 
F = flow failure at location for which prediction is uncertain . 

FN = flow failure not predicted but did occur. 
FP = flow failure predicted and did occur. (1 of 6 sheets) 

l 



Table 4 (Continued) 

Miles Predicted 
Above Performance Estimated Max River Stage 

Revetment Head With Regard Referenced to Bankfull 
Site of to Flow Condition in ft Observed Performance 

No. Site Passes Failure 1954 1955 195b 1957 1958 1955 l95b 1957 1958 

Sites Evaluated in Potamology Report 12-4 

Memwhis District 

14 Pritchard, Mo. 
Sta 264+00 to 284+oo 957 Stable +7 +1 +2 0 N N N N 

15 Campbell Point, Ky. 
Sta 147+00 to 205+00 853 Stable +5 -1 0 -1 N N N N 

16 Linwood Bend, Tenn. 
Sta 280+00 to 292+00 842 Stable 0 - 5 0 -2 N N N N 

17 Bauxippi-Wyanoke, Ark . 
Sta 83+50 to 217+00 725 Stable +3 -4 -2 -3 N N N N 

18 Ensley, Tenn. 720 +3 -4 - 2 - 3 
Sta 248+00 and 258+00 (Unstable) N FP FP FP 
Sta 269+00 Unstable N N N N 
Sta 278+00 Uncertain N N N N 

19 Coahoma, Tenn. 
Sta 122+00 to 193+00 715 Stable +2 -4 -2 -3 N 0 0 0 

20 Porter Lake, Ark. 697 +l - 5 -2 -2 
Sta 281+50 Unstable N N N N 
Sta 291+50 Stable N N N N 
Sta 301+50 to 311+50 Unstable N N N N 

21 Harbert Point, Miss. 673 +2 -4 -2 -2 
Sta 100+00 to 14o+OO Stable N N N N 
Sta 143+00 Unstable N N N N 
Sta 145+00 to 190+00 Stable N N 0 N 

22 Helena Delta, Ark. 
Range 350+00 to 38o+OO 657 Stable +2 -3 -2 -2 N N N N 

Vicksburg District 

23 Ad.kin lake-Kings Bayou, Ark. 84t -9 -14 - 5 
Range 20U RB Stable N N N N 
Range 8u LB Unstable N N N N 
Ranges 36D and 61D Stable N N N N 
75 .8t Uncertain • NR NR NR NR 24 Ct~.tf1sh Point, Miss . 566 -7 -13 -4 -6 
Range 27U (Uncertain) N N N N 
Range 23U ~Stable) N N N N Range l4u Unstable) N N N N 
Range 7U (Stable) N N N 0 
Range 0 (Unstable) N 0 0 FP 
Range 37D (Stable) N N N 0 

25 Cracraft, Ark. 
Range 30D 501 (Unstable) -4 -9 -1 -4 N N N N 

26 Carolina Bend, Miss. 
Range 3D 498 (Stable) -4 -9 -1 -4 N N N N 

27 Hagaman, Ia. 475 -4 -9 -1 -4 
Range 186 (Uncertain) N N 0 N Range 216 to 244 ~Stable) 0 N 0 0 Range 266 Unstable) N N 0 0 28 Reid Bedford, Ia. 425 -5 -10 -3 -5 Range 73 (Stable) 0 N N N 
Range 91 to 132 (Unstable) N FP FP FP Range 146 (Stable) NR NR 0 N 

(Continued) 

t Miles above mouth of Arkansas River. (2 of 6 sheets) 



Table 4 (Continued) . 

Miles Predict.cd 
Above Performance Estimated Max River Stage 

Revetment Head With Regard Referenced to Bankfull 
Site of to Flow Condition in ft Observed Perfo~.a.uce 

No. Site Passes Failure 1954 1955 l95L1 1957 1958 1955 195b 1957 19)0 

Sites Evaluated in Potamology Report 12-o 

Memphis District 

29 laForge 1·10 • 897 
,. 

+1 -1 
Sta 146+00 and 186+00 

-o 
Uncertain N N N 

Sta 156+00 to 176+00 Stable N N N 

Sta 195+00 to 258+00 Stable 11 " H .. 
30 Tamm Bend, Tenn . 820 r 0 -2 -o 

Sta 225+00 Uncertain N N H 
Sta 123+00 to 215+00 Stable n N ll 

Sta 236+00 to 269+00 Stable N H H 

31 Bend of Island 25 , Tenn . 807 -6 -1 -2 
Sta 265+00 to 285+00, 

360+00 and 335+01 I Stable N N 0 
Sta 295+00 Uncertain N u N 

Sta 310+00 to 330+00 Unstable N N 0 

32 Islands 26 and 27, Tenn . 8o3 
,. 

-1 -2 -o 
Sta tl+50 to 80+50 Uncertain NR lffi N 

Sta 142+00, 161+50, and 
220+00 Unstable NR NR :N 

Sta 90+50 to 132+00 and 
172+00 to 212+00 Stable -- NR NR N 

33 Keyes Point, Tenn . 795 -6 -1 -2 
Sta 110+00 to 120+00 Unstable NR NR lffi 

Sta 130+00 to 200+00 Stable N II u 
34 Cedar Point , Tenn . 762 -5 -1 -2 

Sta 112+00 to 122+00 and 
142+00 to 182+00 Stable N N N 

Sta 132+00 Unstable N N u 
35 Dean Island, Ark. 

Sta 105+00 to 184+00 757 Stable -5 -1 -2 .NR Iffi Iffi 

36 Commerct Landing, Miss . 
Sta 122+00 to 192+00 693 Stable -5 -2 -2 N N N 

37 St . Francis, Ark. 
Sta 470+00 to 529+00 669 Stable -4 -2 -2 N N N 

38 Ludlow, Ark. 
Sta 27+00 to 96+00 620 Stable -10 -2 -3 N 0 N 

Vicksburg District 

39 Mud lake 4oArk . 64t -14 -4 --
Range D Unstable N N N 

Range 84D Uncertain N N N 

40 Big I sland, Ark. 591 -10 -2 -3 
589 . 7 r..fABP (Stable) NR NR NR 

Range 22U (Stable) N Fil N 

Range 7U (Uncertain) 0 0 0 

Range 9D (Unstable) N ll N 

41 Victoria Bend, Miss . 587 -9 -2 -4 

587 .8 (Uncertain) NR Iffi HR 

587 .6 (Unstable) NR NR lffi 

Range 30U to 2lD (Unstable) FP FP 0 

42 Ben Lomond, Miss . 480 -9 -1 -4 

481.2 to 480 .8 l>lA.HP (Stable) NR NR NR 

Range 5U (Stable) N 0 N 

Range 8D (Uncertain) N F il 

Range 2lD (Stable) N 0 0 

Range 34D (Unstable) N N FP 

478 . 5 l1AHP (Unstable) NR NR NR 

43 Cottonwood, f·1iss . 467 - 10 -1 _4 

Range lU (Unstable) NR H N 

Range> 17D (Uncertain) NR N N 

Rance 27D -co 52D (Unstable) I! FP H 

Range 72D (Uncertain) H I: n 

44 Belle Island, J.!iss . 
Range 39D 4~3 ( Ur:certain) -10 -~ -4 11 II I! 

45 Delta Point, Ia . 432 - 11 -5 
Range 24D to 47D (Unstable) I. I! II 

Range 70D (St.able) 'I ll If 

46 Ra.'cet. ra ::k, IlL,.; . 427 - 10 -J 
- ) 

429 . 1 to 428 .7 ; lAllP (. 1;ablE.) IIR liE ~IR 

428.3 ~~ (Uncertain) lfH 1m If]\ 

( Stablt.) I :r • 
Range 9D •• 

Rar.ge .,-D ( Ur.- t.abl ) I .. 1 
_,j 

Range 50D (:''Lt bh) 'l ll ;! 

'Co! ti.•.ueJ) 

t Jl.iles above !:lOuth of Arr.an-a3 R~ vc r . 



Table 4 (Continued) 

Miles Predicted 
Above Performance Estimated Max River Stage 

Revetment Head With Regard Referenced to Bankfull 
Site of' to Flow Condition in i't Observed Performance 

No. Site Passes Failure 195~ 1955 1950 1957 1958 1955 1950 1957 1958 

Sites Evaluated in Potamology Report 12-7 

Memphis District 

47 Islands Nos. 2, 3, and 4, Ky. 951 +2 0 
Sta 64+00 Unstable N N 
Sta 74+00 to 156+00 Stable N N 
Sta 164+00 Uncertain N N 
Sta 173+50 to 183+00 Stable N 0 
Sta 193+50 Uns-cable N N 
Sta 203+50 to 214+00 Stable N N 

48 Island No. 8, Ky. 924 +1 -1 
Sta 25+75 Unstable N N 
Sta 36+00 to 56+00 Stable N N 
Sta 66+00 to 87+00 Unstable N N 

49 Merriwether Bend, Tenn. 873 0 -1 
Sta 344+00 Uncertain Iffi NR 
Sta 353+75 to 374+25 Stable NR NR 

50 Little Cypress Bend, Mo. 
Sta 318+00 to 339+00 868 Stable 0 -1 N N 

51 T amm Bend, Te Dll • 820 0 -2 
Sta 83+00 to 113+00 Stable N N 
Sta 290+00 to 310+00 Stable N N 

52 Brandywine, Ark. 
Sta 63+00 to 186+00 748 Stable -1 -3 N N 

53 Pickett, Miss. 700 -2 - 3 
Sta 117+50 Unstable NR NR 
Sta 127+00 Uncertain NR NR 
Sta 139+50 to 185+00 Stable N N 
Sta 194+50 (Unstable) FP N 

54 St. Francis , Ark . 
Sta 430+00 to 460+00 669 Stable -2 -2 N N 

55 Island No. 62, Ark. 
Sta 73+75 to 134+25 635 Stable -2 -2 If N 

• Vicksburg District 

56 Klondike, Ark. 581 -3 - 5 
583 .1 MAHP (Stable) NR NR 
Range 62U to 45U (Uncertain) N N 
Range 28U to 29D (Stable) N 0 
Range 49D (Unstable) N N 

57 Cypress Bend, Ark. 561 - 5 -7 
Range 50U (Uncertain) N N 
Range 35U (Unstable) N N Range 20U (Uncertain) N N Range 6u (Unstable) N N Range 8D to 23D (Stable) 0 N 
Range 35D (Unstable) N N Range 50D (Stable) N 0 560.1 to 559.9 l-1AHP (Stable) NR NR 58 Eutaw, Miss. 558 -5 -8 
559.4 MAHP (Unstable) NR NR 559 .1 l-!AHP (Stable) NR NR 558.8 MAHP (Unstable) NR NR 558.5 MAHP (Uncertain) NR NR 558.1 to 557 . 5 MAHP (Stable) NR NR 59 Pair O'Dice , Ark. 555 -6 -9 555 .9 l-11\BP (Uncertain) NR NR Range 26U to 0 (Stable) N N Range 13D (Unstable) N N Range 26D (Stable) N N 552 .0 MAHP (Unstable) NR NR 60 Walnut Point, Miss. 513 -1 -4 514.4 (Uncertain) NR NR 514.1 (Unstable) NR Iffi Range 26u (Uncertain) N N Range 12U (Unstable) N N Range2D (Uncertain) N N Range 16D (Stable) N N Range 30D (Unstable) N N Range 39D ~Stable) N N 511.5 to 511 .2 MAHP Uncertain) NR NR 510.8 MAHP (Stable) NR NR 
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Table 4 (Continued) 

Miles Predicted 
Above Performance Estimated f•!ax River Stage 

Revetment Head With Regard Referenced to Ban.k:fu.ll 
Site of to Flow Condition in :ft Observed Performance No. Site Passes Failure 1954 1955 1956 1957 1958 1955 1956 1957 19)8 

Sites Evaluated in PotamolOff Report 12-7 (Continued) 

Vicksburg District (Cont'd) 

61 Belle Island, Miss. 453 -2 -4 
Range 54D (Unstable) N N 
Range 67D to 74D (Stable) 0 N 
451.6 MA.HP (Stable) NR NR 
451.3 MAHP (Unstable) NF. NR 

62 Diamond-Sargent Point , Miss . 418 -2 -4 
419.5 MAHP (Stable) NR NR 
419.0 MAHP (Uncertain) NR lffi 
Range 31U (Uncertain) N N 
Range 14U (Unstable) N N 
Range 2D (Stable) N N 
Range 7D to 40D (Unstable) NR N 

i 
63 Natchez Harbor, Miss. 

358 .2 to 357 .2 twrP 357 (Stable) -2 -3 NR NR 

Sites Evaluated in Potamology Report 12-8 

Memphis District 

64 Slough Landing Neck, Tenn . 901 -1 
Sta 312+00 to 341+00 Stable N 
Sta 352+00 Unstable N 
Sta 362+00 to 422+00 Stable N 

65 Lee Towhead, Mo . 863 -1 
Sta 100+00 Stable 
Sta 110+00 Unstable 
Sta 120+00 to 160+00 Stable NR 
Sta 170+00 Uncertain NR 
Sta 178+00 Stable NR 

66 Lower Bu.llerton, Ark. 784 -2 
Sta 368+00 to 388+00 Stabl.e N 
Sta 398+00 Stable NR 
Sta 408+00 to 418+00 Stable N 
Sta 428+00 to 439+00 Uncertain N 
Sta 449+00 to 458+00 Unstable NR 

67 Lookout, Tenn . 774 -2 
Sta 226+00 Unstable N 
sta 236+00 to 266+00 Stable N 
Sta 276+00 Stable NR 

68 St . Francis, Ark. 669 -2 
Sta 539+00 to 550+00 stable N 
Sta 559+00 Stable NR 

69 Old Town Bend, Ark. 
639 Sta 272+00 t o 294+00 Stable -2 H 

70 Fair Landing, Ark. 
627 Sta 264+00 to 294+00 Stable -2 N 

Vicksburg District 

71 Sm:lth Point , Miss. 596 - 3 
596 .4 MAHP (Uncertain) l'rR 
Range 0+50D (Uncertain) 0 
Range 23+50D (Unstable) 0 

72 Big Island, Ark. 591 -3 
592 .6 to 592 .1 MAHP (Unstable) NR 
591.8 MAHP (Uncertain) NR 

73 Terrene, Miss . 586 -4 
585 .9 to 584.1 MA.HP (Stable) NR 
583 . 5 MAHP (Unstable) NR 

74 Prentiss , Miss . 574 - 5 
575 .9 MAHP (Stable) NR 
575 .4 MAHP (Uncertain) NR 
575 .O MAHP (Stable) NR 
Range 8u (Unstable) N 
Range 5D to l2D (Stable) N 

75 Henard Bend, Ark. 25t 
Range 69U to 44u stable N 
Range 2D Uncertain N 
Range 16D to 40D stable • N 

(Continued) 

t Hiles above mouth of Arkansas River. (5 of 6 sheet s) 



Rl vetment 
Site 

No. Site 

Table ~ (Concluded) 

:JJilc Predicted 
Above Per.fonnancu 

lk:au With Regard 
of to Flow 

Pu .. es Failur 

E:>timated !·lax Rl ver Stage 
Referenced to Bankfull 

Condition in ft Obcerved Performunce 
1958 lJ)) 1956 1957 1 )8 

Sites Eval~~t d in Potamolor,y R port 12-8 (Co 

'.icKsburg Distr ... ct (CoLt 'd) 

77 

78 

9 

80 

Como, Ark . 
29 .4t 
29 .lt 
28 .9t 

Cummin~ Bend, Ark . 
64 .4t 
b3 .7t 
Range 16U 
Hance 13D 
1.6t 

Louisiana Bar, La . 
484 .0 to 483 . lt\lU 
48 . HAHP 

Goodrich, Ia . 
Rangt. 8Ju •o u 

Lake K.:l.rna~ Mis ... . 
414 .8 to 414 .3 r~HP 
414 .0 to 413.8 l·lAHP 
413 . !t.AHP 
4... :AHP 
41 . and 412 . 4 ; :AJIP 

t f·!iles abo;re mouth of ArJr.an •t. Ri vcr . 

t 

Stable 
utable 
Unc•'rtain 

Unstab ... e 
Stable 
Unstable 
Stable 
Stable 

(Stable) 
( Ur. stable) 

(Un table) 

(Stable) 
(Unstable) 
(StablP) 
(Uncerta.:n) 
( ~tab.Le) 

-4 

-4 
-4 

( 

m 
•m 
HR 

~.R 

tJR 
N 
N 
NR 

:rm 
NR 

0 

rm 
NR 
HR 
NR 
Jm 

) 










