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Preface

The investigation reported herein was conducted for the U.S. Army Engi-
neer Waterways Experiment Station (WES) by Edward B. Madden under
Contract DACW39-85-M3699. It documents a modification to coefficients in
the Laursen Transport Function using data from streams and rivers. To better
fit observations, a new expression involving Froude number of the flow was
added to the calculations. -

The study, conducted during the period 1984 to 1985, was under the gen-
eral supervision of Messrs. F. A. Herrmann, Jr., Chief of the Hydraulics
Laboratory, WES; R. A. Sager, Assistant Chief of the Hydraulics Laboratory;
Mr. M. B. Boyd, Chief of the Waterways Division, Hydraulics Laboratory; and
under the direct supervision of Mr. W. A. Thomas, Research Hydraulic
Engineer, Waterways Division, who was the Contracting Officer’s
Representative. This report was prepared by Mr. Madden as part of the
contract, and was reviewed by Mr. Thomas.

At the time of publication of this report, Director of WES was
Dr. Robert W. Whalin. Commander was COL Bruce K. Howard, EN.



Conversion Factors,
Non-Sl to Sl Units of Measure

Non-SI units of measurement used in this report can be converted to SI units
as follows:

Multiply By To Obtain

cubic feet 0.02831685 cubic meters

Fahrenheit degrees 5/9 Celsius degrees or kelvins'

feet 0.3048 metres

tons (2,000 pounds, mass) 907.1847 kilograms

1 To obtain Celsius (C) temperature readings from Fahrenheit (F) readings, use the following
formuia: C = (5/9)(F - 32). To obtain Kelvin (K) readings, use: K = (5/Q)(F - 32) + 273.15.




1 Introduction

During planning studies for the Arkansas River navigation channel, which
were carried out during the late 1950’s and on into 1960, it was considered
desirable to express the relation between stream and channel characteristics,
discharge, and bed-material sediment load in generalized terms such that the
effects of changes in the various parameters involved could be evaluated. A
functional relationship developed by Emmett M. Laursen (1968) was used as a
framework for developing a generalized working curve for use in the Arkansas
River channel design studies. Laursen’s relationship was adopted because it is
expressed in terms which permit separating readily the effects of the various
parameters which are generally considered to govern the relation between the
bed-material load, the hydraulic characteristics of the streamflow, and the
characteristics of the material of which the streambed is composed. In addi-
tion, being empirical, the Laursen relation is susceptible of being adjusted to fit
Arkansas River sediment load observations.

Chapter 1 Introduction



2 Laursen Procedure

Using the results of a number of flume tests from various sources Laursen
developed a functional relation curve between the expressions y/to/p/w and

c/((@/py’'6 ((vo’fxc)-1)), where yto/p is the shear velocity at the streambed
in feet per second, and the second group of parameters is referred to as
f(yTo/p/w) ; To is the boundary shear or tractive force in pounds per square
foot, 1o’ is the boundary shear associated with the sediment particles in the
streambed, tc is the critical tractive force for beginning of movement of the
sediment particles, p is the mass density of the fluid (1.94 for water), w is the
fall velocity of the sediment particles in water in feet per second, c is the con-
centration of sediment in percent by weight, d is the diameter of the sediment
particle (mean diameter of each fractional size range in feet, D is the depth of
flow in feet, and f means "function of."

Laursen’s functional relation curve is shown in Figure 1. In attempting to
reproduce sediment load versus discharge rating curves which had been
developed for gaging stations on the lower Arkansas River from numerous
sediment measurements that had been made over a period of many years, it
was discovered that the rating curves calculated from Laursen’s relation
resulted in loads considerably smaller than the curves developed from the long-
term measurements. However, the curves did parallel each other. It was also

noted that the data point values of f(yto/p/w) calculated from Missouri
River data by D. C. Bondurant (1968) plotted considerably higher than
Laursen’s functional relation. For these reasons, a new relationship curve was
developed for use in the Arkansas River planning studies, using Laursen’s
parameters but based on Arkansas River data. Two versions of the modified
relationship were developed at different times. Both versions are shown on
Figure 1 for comparison with Laursen’s original curve.

Chapter 2 Laursen Procedure
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Figure 1. Relation for sediment load, Laursen method
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3 Arkansas River Data

Three sets of special measurements were made on the Arkansas River as
follows: : .

Near Dardanelle, Arkansas, in June-July 1957,
Near Dardanelle, Arkansas, in April 1958, and
Near Morrilton, Arkansas, in April 1958.

In each set, the measurements were made on four separate ranges and at
five verticals on each range, resulting in 20 measuring locations in each set
and a total of 60 locations for the three sets.

The observations at each vertical consisted of the sounded depth, the mean
velocity in the vertical, and a depth-integrated suspended sediment sample.
Bed-material samples were also obtained at each vertical with a revolving-
bucket type sampler during the 1958 measurements at both Dardanelle and
Morrilton. Attempts to obtain bed-material samples with a drag-bucket
sampler at Dardanelle during the 1957 observations were unsuccessful. The
water temperature was measured on each day of the observations. Water sur-
face elevations also were obtained at each range. The total river discharges
during the observations were approximately 178,000 cfs! at Dardanelle in
1957, 121,000 cfs at Dardanelle in 1958, and 97,000 cfs at Morrilton in 1958.

1 A table of factors for converting non-SI units of measure to SI units is found on page v.

Chapter 3 Arkansas River Data



4 Development of Modified

Laursen Functional

Relationship

The sediment size classification used in this study is presented in the

following tabulation:

Sediment-size Class | Size Range Geometric Mean for Size Class
in mm in mm in feet

Coarse Silt 0.031 -0.0625 0.044 0.000142
Very Fine Sand 0.0625 - 0.125 0.088 0.000285
Fine Sand 0.125 -0.250 0.177 0.000580
Medium Sand 0.250 -0.500 0.363 0.001158
Coarse Sand 0.500 -1.00 0.707 0.00232
Very Coarse Sand 1.00 -2.00 1.414 0.00464
Very Fine Gravel 2.00 -4.00 2.828 0.00928

Sediment fall velocities as a function of grain size and water temperature
are shown in Figure 2.

The procedure for developing the desired functional relationship consists

essentially of calculating values of 1/1:0/p/w s (d/D)7/6, and ((t ft,)-1) for
each data point, based on the observed information on flow and bed-material
characteristics and then solving for f(‘/'co/p/w) using the equation:

1 \fealolw) = (@tPY{Py@iD) (-1}

1)

where P is the fraction of suspended material of the size class represented by
d, Py, is the fraction of bed material of the size class represented by d, and the

other symbols are as previously defined.

Chapter 4 Development of Modified Laursen Functiona! Relationship
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Additional pertinent equations are as follows:

1, = yDS = 28.25n%v4D 13 )
1, = (V230d,,/D)" €)
T, =4d in general, (4a)
but t, > 4d for particles less than .088mm in size (4b)
qs =27qc  or Qg = 27Qc &)

In these equations y is the specific weight of the fluid in pounds per cubic foot
(62.4 for water), S is the energy gradient in feet per foot, n is the Manning
roughness coefficient, V is the mean velocity in feet per second, d,, is the
median size of the sediment mixture in the streambed in feet (considered repre-
sentation of the grain roughness of the bed), g is the discharge per foot width
in cubic feet per second per foot, Q is the total discharge in the stream cross
section in cubic feet per second, g, is the sediment load in tons per day per
foot width, and Q is the total sediment load in the channel cross section in
tons per day. These and other symbols are summarized in a list of symbols,
Appendix A.

The procedure described above was applied to each sediment size class in
the suspended and bed material samples at each observation location. These

calculations resulted in values of f(;/t,/p/w) for the suspended sediment
corresponding to each value of (‘/tolp/w) . Values of f(y/t /p/w) for bed

load were calculated from the equation.

ffT lp W), = 10.7378 (fr /p iw)02301 (6)

which was deduced from Laursen’s curve labelled "Bed load" in Figure 1.
The bed-load values were added to the suspended-load values to obtain values

of f(‘/‘co/p/w) applicable to the total load. Plotting of the resulting values of

f(‘/ro/p/w) versus corresponding values of \/rolp/w served as the basis for

developing the functional relationship curve. As the many points were widely
scattered, group averaging was employed to aid in plotting the curve. The
points fell into groups according to sediment-size class. Accordingly, the
group averaging was performed on a size-class basis.

Chapter 4 Development of Modified Laursen Functional Relationship



The latest, 1985, implementation of the procedure described above is
illustrated in detail by Table 1. In the interest of simplifying computer print-
outs, the symbols To, 7o', X, Y, and Y’ have been substituted for <, t’o,
‘/tolp/w , f(‘/to/p/w) for suspended load, and f(‘/'co/p/w) for total load,
respectively. The results of computations for all of the special Arkansas River
observations at Dardanelle and Morrilton in 1957 and 1958 are included in
Appendix B of this report as Tables B-1 through B-12. The computation of
group averages of data points is included as Table B-13.

At the time of the Arkansas River project planning studies, the results of
laboratory analyses of the bed-sediment samples had not been completed.
Because of this, it was necessary to use the results of bed-material samples
obtained previously during relatively low river flows. The resulting modified
functional relationship curve in Figure 1 is labelled "Curve dated October
1959." The application of that relationship curve to the Arkansas River project
planning studies is described in Madden (1964).

The relationship curve was revised in 1963 utilizing the results of the bed-
material samples that were obtained at the time of the special observations in
1958. The 1958 samples at Dardanelle were assumed to be applicable to the
1957 observations at Dardanelle in the absence of actual bed-samples at that
time. The 1963 modified relationship curve is labelled "Curve dated Jan.
1963" in Figure 1. A more detailed "working-curve" version of the 1963
curve is included as Figure 3 of this report. Copies of this curve were distri-
buted to attendees at a course in Sediment Problems in Hydraulic Engineering
that was held at the US Army Engineer Waterways Experiment Station in
Vicksburg, MS, May 18-22, 1970.

The group-averaged data points computed in the latest (1985) study agree

very closely with the 1963 relationship curve. Consequently, further revision
of that curve is considered not warranted.

Chapter 4 Development of Modified Laursen Functional Relationship
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5 Application of Modified
Laursen Functional
Relationship

Calculation of the bed-material sediment concentration follows a reverse
process to that described above. Data requirements include the flow depth or
hydraulic radius, D or R; the velocity, V; the energy gradient, S; or a Manning
n value; a grain-size distribution for the bed material, P,; and an observed or
estimated water temperature, TDF. The parameters /1t /p/w , (d/D)7/6, and
((x,ft)-1) are first computed from the known information as before. For

each value of ‘/ro/p/w , a corresponding value of f(‘h:o/p/w) is then read
from the functional relationship curve. The sediment concentration is then

calculated by means of the equation:
¢ = Py(d/D)""® ((xghe)-1)f(fro/p ) @

The sediment load is calculated from Equation 5.

The calculations are carried out for each grain-size class, and the resulting
incremental loads are then summed to obtain the combined load for all sizes.
For total load, Equation 7 is modified as follows:

C = TPLAD)S ((xote)-1)f(rlo W) (72)

where C is the total bed-material concentration and 3, represents summation.

As a test of the procedure, it has been applied to the following locations at
which observed sediment concentration data are available for comparison with
computed values:

RIVERS: 7
Atchafalaya River at Simmesport, Louisiana
Mississippi River at Tarbert Landing, Louisiana

Chapter 5 Application of Modified Laursen Functional Relationship



Mississippi River at St. Louis, Missouri

Red River at Alexandria, Louisiana

Rio Grande near Bernalillo, New Mexico

Middle Loup River at Dunning, Nebraska

Niobrara River near Cody, Nebraska

Arkansas River at Dardanelle and Morrilton, Arkansas

FLUME TESTS:
Simons and Richardson, 0.19mm sand, Colorado State University
" " " 0.27mm Sand " n "
S " 0.45mm sand " " "
L] " " 0.93mm Sand " ”n "
Toch, 0.04mm sand, Iowa Institute of

Hydraulic Research

The information on all of the rivers except the Arkansas was obtained from
a paper by Toffaleti (1968). Information on the flume tests by Simons and
Richardson was obtained from Guy, Simons, and Richardson (1966). Informa-
tion on the flume tests by Toch was obtained from Laursen (1968).

Calculation of the bed-material sediment load is demonstrated in detail in
Table 2. Calculations for all of the locations listed above are included in
Appendix C as Tables Nos. C-1 through C-27. Critical tractive force values of
4d were assumed for all computations except for the Toch flume tests, for
which a value of 5d was used because of the small size of the bed material.
The tables include computations of ratios of computed load to observed load.
A wide variation in the ratios can be noted. In an investigation to determine
whether or not some additional parameters should be included in the pro-
cedure, the ratios were plotted against values of the Froude number,
F,=V/‘/ED— , where g is the gravitational acceleration. The Froude number is

considered to be one of the factors governing the presence of ripples, dunes,
antidunes, plane bed, or intermediate transitions. (See Albertson, Simons, and
Richardson (1958) and a relationship of dune wave steepness versus Froude
number presented in Vanoni (1975) from a study by Kennedy (1963).) Varia-
tions in these bed-regime features affect the bed roughness and turbulence,
which, in turn, affect the flow-sediment interaction.

The plot of the computed-to-observed load ratios versus Froude numbers on
log-log graph paper is shown in Figure 4. A definite correlation can be
observed. A representative straight-line curve has been drawn in an
approximately median position among the points. Most of the points lie within
enveloping curves drawn at positions giving ratio values from one-half to two
times the median curve values. This degree of correlation is considered good
for field sediment data. Almost all of the points are within a range of one-
third to 3 times the median values. This is considered acceptable.

Two of the points diverge widely from the others. An examination of the

basic information on these points revealed that sediment transport was very
small, consisting entirely or almost entirely of bed-load movement with little

Chapter 5 Application of Modified Laursen Functional Relationship
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or no suspended load. The bed configuration was in the ripple regime. Also,
it was noted that the grain-associated tractive force, T, for the median-size
was only 1.4 and 1.5 times the computed critical tractive force, T,. This sug-
gests the possibility of a "hiding effect," in which the smaller particles are
partially sheltered when movement of the median size is marginal, or that the
assumed value of 4d does not define the critical tractive force with sufficient
accuracy under near-threshold conditions.

The following equation was deduced for the median curve of relationship
between the ratio of computed to observed sediment load and the Froude
number:

Ratio = 6.19F %% (8)

An adjustment factor for adjustment of the computed load can be computed
from the inverse of the latter equation:

Adj. Factor = 0.1616/F ©)

Equation 9 was applied to each initially computed load or concentration in
Tables 2 and B-1 through B-27 to obtain adjusted values of computed load or
concentration. Although the adjustment was performed as a separate operation
in the tables for illustrative purposes, it should be noted that Equation 9 can be
incorporated into Equations 7 and 7a, resulting in the equations:

¢ = Py(dID)"® ((xyfee)-D)f( e /o w)(0.1616/F (10)
and € = TPy@ID)"'® ((v}fr)-1)f([t/p w)0.1616/F 2% (102)

As indicated previously, the bed-material load is computed by means of the
equation:

qs = 27q5 or Qg = 27Q5 (11)

A plot of all values of adjusted computed loads or concentrations versus
observed loads or concentrations, shown in Figure 5, indicates acceptable
results, comparable to results of other sediment load computation procedures.

Chapter 5 Application of Modified Laursen Functional Relationship
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6 Range of Applicability

The modified Laursen procedure has been applied to sediments ranging in
size from coarse silt (noncohesive) to very fine gravel, flow depths ranging
from 0.25 to 54 feet, velocities from 0.85 to 7.7 feet per second, energy
gradients from 0.00001 to 0.1, temperatures from 36 to 90 degrees Fahrenheit,
and Froude numbers from 0.07 to 1.7. It is concluded that the results, with
adjustments for Froude number effects, are satisfactory throughout these ranges
in variables except when the grain-associated tractive force for the median size
of the bed-material mixture is less than about two times the critical tractive
force. Within this same restriction, satisfactory results can be obtained without
the Froude number adjustment when the Froude number is within the range
from 0.10 to 0.30 (see boxed area in Figure 4.) This range of Froude numbers
is characteristic of large alluvial rivers.

Chapter 6 Range of Applicability
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13.05

20.55
15.30
12.82

0.4
13.44
2.3

19.28
1434
12.03

20.57
15.31
12.83

Y for

b3

12108. 19
821.%
137,46

12993.53
187355
114.80

9181.90
1123.43
49.5¢

T604.17
1m.a
8414

2,54
881.80
63.33

fve. of ¥ Ave. of Y
Bad Load Total Load each size each sire

n

1.1

%
IRY

3!

8982.47
129169
L




TABLE MO, 2

WODIFIED LAURSEN METHOD
SEDIMEMT LOAD CALCULATIONS

Locatioe ] \ r L}
and date
1 H 3 L] 3

Atchafalaya R., Sinsesport, La.

Mpril 12, 1962 301000 (% ] 0.3 1651
Atchafalays R, Siesesport, La.

Nay 74, 1941 4000 568 66 1542
Atchafalaya R., Siesesport, La.

Rareh 18, 13 101000 49 4.3 1353
Mchatalaya R, Sismesport, Lo,

Becesber 14, 1944 176000 4.9 .6 1270
Atchafalaya R., Stasespoct, La.

hugust 13, 1964 43700 1.92 224 1030

$ ¥

) ?
0000492 S
0000485 10
0000319 30
0000276 %
- 0000113 [

Sed-faterial
Sed Compotition ] H v [4 Sediaent Load Ratis froude Adjusted Adjusted  Mjusted Loag
-------------------------- Tons Per Day Conp/Obs  Wusber Cosputed  HRatie Toas/Day/Ft
Size Geoa. B M e - Fr Loat  Comp/Mbg ~-mmmemvomennmeee
Clavs Size, f2. 3 Conputed Dbserved Tons/Bay Coaputed Dhserved
s ® L] n 12 13 1" 5 % ” 1] 1 » Hil 27
Vs 000265 048 S17 0 14035 13000 013308 18121253 18 154159.05
141 00038 M7 .04 (1943 800 0130493 174519.93 150167.01
" 004130 3] 148 1.0 76 0004107  5535.84 nu.e
s 80232 002 .237 1.8 21.7 0000008 2.0 0.0
ves 004k ¢ ] 12 12.7 L4 .00 00
Nedian 000656
Total 36330100 477000 51 309063,35 A6 1.2 4008
VFs§ 000285 0% 022 12.00 2000 0118723 §42325.13 .15 13045278
113 00058 m 072 3.47 S00 0071407 8304494 78583.9¢
L] 001136 Nii 154 1.7t 34 .0001307 1804, 4Y 1655.52
41 00232 .002 W28 1.0 1 ,0000004 1.4 6.70
Vs 00454 o .S N 12 ] .00 .00
Median . 0005¢
Tota} 229993.56 437900 .53 210799.00 A I3 2,38
s . 000285 S T BT | 18,33 12700 .027404% 222719.54 13 2290403
(1] 00058 412 088 412 700 0058603 47788.84 41333.04
" 00158 S8 138 L 3% .0001434 1048 0Y 1203. 44
s 00232 028 2828 5 17 .000003% .8 32.48
WS 00444 (] .8 43 12 [} .00 .00
Median 00056
Totat MEN.EL 192300 §.4 Wo4st. 0 LA 200131 2.1
s 000285 a2 01 .3 5230 .022293% 103%40.40 NURR AN
(13 00058 A0 L0548 an 200 .0017512 @321, 49 7800.25
XS 001150 015 L1388 [ 27 .0000042 nu .%
s 00232 2258 43 12 .0000002 1.0 .
ves 00844 8 .35 A3 L} L] .00 .00
Nedian 00038
lata) 14130 Hive00 B/ 107133.3¢ 80 M3 02
vFs .000285 JH2 L0 LU 390 0004307 8.0 07 88431
43 00058 317 o8tk 1.1 22 0000084 LA na
" 001158 03 Lun .55 1 -. 000002 “n .0
s 00232 LI 1Y 38 [} [} N K
ves 00844 ] .} 28 7 [} 00 b0
Bedian 000303
Total 316.3¢ 20 .23 903,39 40 " 2.1




Appendix A
List of Symbols

Appendix A

19]]

sediment concentration of each grain size class, percent by weight

total sediment concentration of all grain size classes, percent by
weight

diameter of sediment particle (geometric mean of size class;

d= \/di * d;,1 Wwhere I represents the lower bound and i+1

the upper bound of the size class), ft
median size of bed material, ft (i.e., Ds)
depth of flow in a vertical, ft

function of variable inclosed in the parentheses
Froude Number, V/ygD

gravitational acceleration, fi/sec/sec

roughness coefficient in Manning flow formula
fraction of bed material of diameter d, % by weight
fraction of suspended material of diameter d

flow per unit width, VD or Q/W, cfs/ft

sediment load per unit width, tons/day/ft

total rate of flow in a cross section, cfs

total bed material sediment discharge, tons/day

List of Symbols



R hydraulic radius of a channel cross section, ft
S energy gradient, ft/ft

Tc substitute symbol for T, critical tractive force for beginning of
sediment movement, 1b/sq ft

To’ substitute symbol for T, boundary shear or tractive force
associated with sediment particles, Ib/sq ft

IDF temperature of water, degrees Fahrenheit

v velocity of flow, ft/sec

w fall velocity of sediment particle of size (or size class) d, ft/sec
w surface width of channel cross section, ft

X equivalent to W (also = \/gDS/w or gRS/w),

dimensionless

Y function of X or f{X) for suspended sediment concentration
Y’ f(X) for total concentration including bed load

Y specific weight of water, Ib/cu ft

o] mass density of fluid, 1.94 for water, slugs/cu ft
T, boundary shear or tractive force (=yDS), Ib/sq ft

T,/P boundary shear velocity U, (also = /gDS$ ), ft/sec

3 sum

Appendix A List of Symbols



Appendix B
Development of Modified
Laursen Sediment
Relationship Based on
Arkansas River Data

Appendix B Development of Modified Laursen Sediment

B1



cd

Wwewipeg ussine payipop jo Juswdojereg g xipusddy

Range
Na.

i

3

Bate

§-21-97

Water
teap.

3

T6F

TABLE ND. B-1

DEVELOPRENT OF MODIFIED LAURSEN SEDIMENT RELATIONSHIP

Station
on range

]

420

1220

620

2020

DARDANELLE RANGES

26.80

19.50

14.40

9.80

¥

size class

.3

43

3.2

June-July (957

Sedinent

7

VFS
FS
s

2]
us

VFS
FS

VFs

us

BASED DM ARKANSAS RIVER DATA

000283
00058
001158

.000283
00058
001158

000283
»00058
001158

.000283
00058
001158

000283
00038
001158

Ps

.03
02

A1

.02

A3
.07
0

Wb
06
01

03
.08
.02

;]

10

033
136
57

033
g3
57

1Y
136
57

033
13
iy

033
A38
.37

001213

ic To’

6324931
00114
00232
00463

0283128
00114
00232
00463

.0303722
00114
00232
00483

0170909
00114
00232
00483

0284724
L0t
00232
00463

J2UT156S

1892191

.2029823

1142210

1902838

0
on
453

024
01
153

024

133

0

077
133

02
077
o153

A73
0173
00519
00348

212
.02132
01484
.0042¢

.188
02644
01316
00188

.19
Lot
0114
0019

A9
L0097
.01552
.00388

7 19

13.94 12087.28
433 812.18
218 1282

13.01 1297298
4.08 1850.25
2,01 123.98

3.48 s1.16
4.20 1108.01
.09 36.58

10.11 T584.89
3.19 1763.52
.57 1

13.03 2403.97
4,07  Bbb.4B
.02 %0.50

Y for

20

20.91
13.57
13.05

20.53
13.30
12.82

2.7¢
3.4
12.93

19.28
1.3
12.03

.57
13.31
1283

DARSD]

Y for  Ave. of 1 Ave. of ¥’
fed Load Total Load each size each size

b1l

12108.1¢
1.
137. 46

12993.53
1873.33
135.80

118t.90
1123.43
4.3

7504.17
1779.97
8.16

24,54
881.80
63.33

2

.72
3.9
Ly

3

8882.47
1287.49
wn




Juswipeg ussine paipol jo ewdojeasq g Xipuaddy

Range
No.

1

7

Date

§-28-57

Yater
tesp,

3

16F

TABLE NO. 3-2

OEVELOPMENT OF MODIFIED LAURSEM SEDINENT RELATIONSKIP
BASED 0N ARKANSAS RIVER DATA
DARDANELLE RANBES
June-July 1987

Station ] v Sedinent [] Ps 4] [ {4 To’
o range size class
§ H ] 7 § L} 10 11 12 13
001213

500 20.40 4.43 0277996
Vs 4000283 «04 +033 J00114
Fs 00058 025 A3 «00232
L] +001158 005 57 00463

T00 21.70 23 ,0348617
VFs 000283 093 +033 00114
[ -00058 02 «136 +00232
-] »001158 003 57 00483

100 2.2 $.10 0451189
L2 ] 000283 .01 +033 00114
F§ +00058 .03 A3 00232
L] 001158 02 1 «00463

1300 .0 0369499
VFS 000285 +0! 033 00113
2] 00038 025 13 00232
L 001158 028 57 00483
1500 21.50 .49 0383328

VFS ,000283 .0 033 00114
s 00058 .03 138 200232
LN .001158 K 57 00483

1857893

2329868

23013370

3806058

.2373212

024
077
153

O
077
433

.02
077
o158

+024
077
A5
02

155

17

212
00843
0053
00105

2239
022705
00478
001193

205
.02205
00733

.004%

226
402034
00343
00563

.23
02025
00675
00225

18 19

12.89 35126.16
.02 122.9
.00 .78

14 152073
4.5  Se2.18
220 UM

16,43 10222.02
512 71570
2.5¢ 113.03

18.46 §409.00
S.75 392,02
2.8, 87,00

15.18 9173.89
473 480.62
235 5650

¥ for

Y for

Ave, of 1 Ave. of ¥’

Bed Load Total Load each size each size

0

2.50
15.27
12.7%

.10
131
13.16

21.80
16.23
13.60

2.4
16.72
14,01

.37
15.94
13.33

A

S146.47
737.83
%.57

11550.83%
337.89
H.17

10243.82
T70.93
125,63

3143
408.74
£101.00

9193.26
896.53
54.83

2 3

15.48 8513.41
4.82 534,38
2.40 Tb.64




wewipeg uesineT psypopy jo wewdojensq g xipueddy

Range
M.

t

10

Date

7-1-87

Bater
tenp.

3

%

TABLE NO. B-3

DEVELOPKENT OF MODIFIED LAURSEN SEDIMENT RELATIONSHIP
BASED OM ARKANSAS RIVER DATA
DARDANELLE RANGES
June-July 1937

Station v Sedisent é Ps ] [ Tc (4
o range size class
4 3 ] ° 1 [] 9 {0 i 12 13
001213
300 .68 32 amn
VFS 000283 3 033 00114
Fs +00058 03 13 00232
ns 001138 0t a7 00463
100 17.20 523 0378698
112 000283 o4 033 00114
8 +00058 .088 43 00232
us 001159 02 57 00463
1100 10.70 L7 ,0368504
(13 000283 0 053 00114
3] 00058 .06 13 00232
s 001158 .02 & 00463
1700 13.00 §.40 0292700
VS . 000283 .08 033 00114
Fs 100058 .03 1% J00232
s 001138 =03 5 0043
2300 8.00 .92 0273133
VS ,000283 .03 033 00114
£5 00058 025 3% 00232
¥ 0011358 02 57 00463

i¢

.02¢

3189030

2317532

2463442

1955164

1825394

t6

023
<078
157

028
079
159

025
078
4%

4025
078
-139

029
.078
A5

24
03133
00723
00241

«202
0202
Q1T
004844

499
01592
01194
00398

176
0088
00528
00528

AT
00522
00435
00348

18 19

16,22 14405.42
3.20 74543
255 S5t

L4 72037
4,42 1415.30
21 8.4

14,23 3344.87
457 .21
VLI R )

12.70 294.58
4.07 39176
2,00 2.4

12.21 1086.16
393 200.35
.93 W

Y feor

20

A7
16.29
13.6¢

21.09
13.81
3.2

.03
1.7
[A Y

20.43
13.32
12.7%

-
=
o
=3

v for

Hi

1452833
WL
9.2

T84
1431.11
3.5

3365.90
74,98
3.83

8967.01
413.08
103,26

1084.41
235.73
30,23

DARSDY

Ave. of T Ave. of Y°
Bet Load Total Load each size each size

2

13.97
4.4
2.20

P

3857.83
479.33
.




JUSWIPeS uesIne" paIPo 40 Juswdojeasq g xipusddy

<g

Range
No.

!

14

Date

1-2-37

Nater
tenp.

3

WF

TRBLE NO. B-4

DEVELOPNENT DF MODIFIED LAURSEN SEDIMENT RELATIONSHIP
BASED ON ARKANSAS RIVER DATA
DARDANELLE RANGES
June-duly 1997

Station ] ¥ Sedisent [} s 1] [1] Te To*
o8 range size class
[} 3 é H [ ] 9 to 1t 12 13
2001213
240 38.60 T.08 L0521
L2 ] 000283 Bl 033 00114
FS 00058 K. o138 00232
L4} 001158 02 57 +00463
440 31.00 1.5% 0645778
Vs 000283 12 033 J00134
FS 00058 .08 138 00232
XS 001158 R 57 00483
840 20.5 .49 0391495
VFS 000283 07 S5 00114
FS 400058 03 «136 400232
ns 001138 02 .57 00453
840 20.00 3.88 ,0197150
VF§ +000283 .07 033 00114
s +00038 «05 «13 +00232
ns .001158 .02 57 00483
1240 1.5 3.01 0182692
VFS 000283 043 NY 00114
FS .00058 .03 A3 00232
s 001138 01 .57 +004483

"

029

- 3823859

A322525

2616422

21317634

0953633

1)

028
078
Jb

023
.07
Jé

023
078
.16

4023
.078
Jb

023
078
16

W26
0216
0129
00432

28
02736
0114
00228

A7
0133
0093
.0038

185
L1298
00925

0037

69
007605
005915

00169

18 19

£7.03 14038.92
S.4b 1838.14
266 137.9

18.88 11179.2t
6.03 1023.02
295 #5.18

14.69 35607.18
471 990.9%
.30 60.81

10.42 10834.02
3.34 178447,
1.3 IT4.93

8.87 §14.74
.80 971.06
L3 83

Y for

Y for

Bed Load Total Load

0

2.0t
16.50
1378

.58
15.93
.12

.19
13.89
13.25

19.43
iy
12.13

19.63
13.99
11,48

il

10873.46
1799.04
187.08

0.4
083,04
.23

Ave. of 1 Ave of ¥’
each size wach size

2

3.8
4.4
.18

I

9302.39
1301.11
1.e7




9d

ewipas ussine palipop 4o juswdojers g xipusddy

Range Date
No.
i 2

firidqe 2-1-S8

Nater
tesp.

3

¥

TASLE ND. B-S

DEVELOPMENT OF MODIFIED LAURSEN SEDIMENT RELATIONSHIP

Station
oA range

§

40

§10

830

1130

1390

DARDANELLE RANGES

21.00

.70

4.0

19.00

17.20

v

gize class

%

3.50

4.26

4.38

3.66

April 1958

Sedinent

7

VS
S

vFs
s
ns

BASED ON ARKANSAS RIVER DATA

.000285
00038
001158

.000283
00058
001158

000283
00038
001138

.00028F
+00058
001138

+000283
00058
.001158

s

07
03
01

o4
0
023

.3
025
013

o1
04
008

08

08
02

L

10

433
A3
57

Y
13
37

033
136
5

033
436
.57

033
138
57

it

001213

Te Yo'

12 13

20270286
00114
00232
00463

0379793
00114
00232
00463

0223635
00114
400232
00463

0253381
S0t
00232
00443

.0184481
00114
00232
00483

027

To

. 1365803

2200203

L2930

1480618

1068723

16

073
081
B

0173
081
.44

0173
041
Bl

Ot73
<061
B

73
068
J4

W28
0173
0075
0025

228
03138
01344

0036

207
02824
005423
003233

206
02288
,00824

001648

.19¢
00778
L84
.00388

18 19

16.23 11140.99
4.66 1078.33
203 W1

19. 24 15363.77
.52 146024
261 13884

14,77 23397.30
LU 1N
185 161,93

13.79 13609.17
453 1120.07
1.9 2.9

13,60 8.2
3.85 203128
168 1679

Y for

%

AN
13.8%
f12.8¢

.69
1.3¢
134

4.2
3.4
1.5

1.38
1.7
12.73

0.1
15.10

1.2

1 for

u

1162.73
109418
.12

15385.46
1482.78
152.2%

23418.92
1138.98
11847

134630.73
1136.50
£3.46

|LNn
2046.38
180.20

Ave, of 1 Ave, of ¥°
Bed Load Total toad each size wach size

frd

13.8¢
4.56
.9

A}

14334.48
1379.78
133.94




JuLWIPSS UBsIneT] Palipon jo juewdojeasg g xipuaddy

4

Range
No.

3

ate

4-1-38

Nater
tesp.

3

S

TABLE XD, B-b

DEVELOPNENT Of MDDIFIED LAURSEN SEDIMENT RELATIONSHIP
BASED OX ARKANSAS RIVER DATA
DARDANELLE RANGES

fApril 1958
Station ] v Sedisent [] Ps Py d Te To'
on range size class
4 H [ 7 ] L] 10 1 12 13
001213

30 26.20 .9 22317
VFS .00028% AT 033 00114
F§ 00058 .03 138 .00232
LH] .001158 N 57 00443

820 19.5% L} 023409
¥FS .000283 N 053 00114
FS 00058 02 W03 00232
ns 001158 003 .5 00463

fo10 14,00 wn 0331393
VS .000283% .08% 033 00114
Fs 00038 01 3% 00232
s 001158 003 57 00443

1400 1.00 .8 L0183843
113 000283 06 NAY 200114
Fs 00038 03 A3 00232
NS .001158 N 57 00483

1780 35.00 2.48 0127883
¥Fs 000283 06 033 00114
FS 00058 013 A3 00232
s .001158 01 k1 200463

(] To

.027

+2048337

130122

1919818

J063135

0740729

0173
061
A4

0173
081
8

0173
061
B1]

O173
061
A4

0173
061
14

17

203
03621
00839
00213

199
0199
.00398
000993

.02808
0033

182
.01092
00546
.00182

JAT
01044
00281
00174

19 1y

20.29 18800.31
.82 7327
L5 By

13,11 13508.15
£33
1.8 36,89

17.98  %002.10
S0 237.02
.25 1634

13.39 3683.38
180 M.27
L8 37

11.47 2769.38
3.20  186.08
140 30.19

Y for

0

23.00
1.n
13.5¢

n3
13.56
12.41

.30
16.26
i3.10

2.76
13.09
wn

nw.n
LR Y]
f1.68

1 for

A

18823.3¢
T33.04
48.93

1352¢.4¢
430.48
9.3

90408
46436
i

78915
180.47
.88

Ave. of 1 Ave, of '
Sed Load Total Load each size each siza

i

15.59
(R 1)
1.93

I

9414.08
438,33
.81




8d

Juswipag ussine PalPol 0 uswdojarsy g Xipusddy

Range
No.

i

Date

§-1-38

Water
tesp.

3

¥

TRBLE NO. 8-7

DEVELOPRENT OF WODIFIED LAURSEM SEDIMENT RELATIONSHIP
BASED ON ARKANSAS RIVER DATA
DARDANELLE RANBES

fpril 1958
Station [} v Sedisent d Ps 1] [[] Te o
on range size class
§ $ ] 7 [} § i0 1 i2 13
001213

2% i1.50 n 0217948
VFS . 000283 .08 033 00114
s 00058 .033 .13 00232
s 001158 O 87 00463

890 16.50 8.4 0241852
vFs 000283 .13 .01 00114
F§ 00038 06 A% 00232
s 001158 013 5 00483

1100 17.00 3.9 0212449
v§s .000283 A3 033 00114
s .00038 .03 A% 00232
us 01138 028 .37 00463

1500 12,00 4.50 0314435
VFS . 000283 .4 033 00114
4] 00058 028 3 00232
us 001158 .008 57 . 00453

i%00 12.4¢ 3.3 0168348
YFS .000285 W2 033 0014
3] .00058 08 A3 .00232
ns 001138 008 i 00463

21262600

1399923

1230746

1821362

0983793

0178
061
B

078
1081
A4

073
061
A5

0173
081
14

073
081
Bl

A7
0136
.00935
L0017

239
.03107
RJLM]

.003585

.207
02691
.00621

005173

.189
0189
004725
.001512

152
.01824
00608

001214

18 19

14,58 5378.32
419 8M.83
.82  37.04

13.35 16785.73
440 1760.11
1.92 104,58

14.39 17240.13
413 103
1.62  183.7%

17.51 §350.8¢
5,02 300.02
2.4 2.8

12,74 10689. 80
.65 03133
1.9 a2

¥ for

¥ for

Ave of I

Ave. of ¥’

Bed Load Total Load each size each size

20

.13
15.42
12.50

.43
13.62
12.66

21.08
15.37
.14

1

5395.48
260.25
49.5¢

16807. 1%
1374
ur.

17261.22
925.40
193.93

sne
I16.18
35.25

10709.984
845.23
wn

2

1.9
428
1.83

FA

11109.33
944,98
90.74




JUaWIPeS USsINET PaliPoly o Juswdojeas] g Xipusddy

6d

Range
Ho.

3

13

Date

4-2-39

Kater
tesp.

3

W

TABLE NO. 8-8

DEVELOPMENT OF NODIFIED LAURSEN SEDINENT RELATIONSHIP
BASED ON ARKANSAS RIVER DATA
DARDANELLE RANGES

Station
on ranqe

4

330

16

1100

1480

1840

25.00

19.00

11.20

4.00

April 1938
¥ Sedisent ] Ps b “@ Tc fo’
size class
[ 7 ] L] 10 1 12 3
001213

5.43 0361115
VFS .000285 42 .033 00114
31 00058 .03 136 00232
NS 001158 .02 R1) 00453

4.9 0327751
VES .000283 2 .033 00114
1] 00058 .05 138 .00232
ns 001158 .02 57 00463

L .021265%
VS 000283 A3 013 00114
S 00058 035 A3 00232
XS 001158 013 5 00463

.64 0135350
VFS 000283 A2 .033 00114
FS 00058 .033 38 .00232
ns 001158 .02 57 00463

2.4 0126417
VS .000285 N .033 00114
[ ] 00058 .035 38 00232
L .001158 015 57 00463

027

. 2091907

. 1898708

1231988

.07898%6

0732354

0173
081
A4

.0I73
.0b4
Bi

0173
061
153

073
081
A4

0175
061
J4

1

.201
02412
.01005
00402

202
.0404
0101

. 00404

A7

021
00393
00253

88
01988
00374
.00328

159
0159
003563
002385

18 19

18,74 13931.52
3.38 1294.9¢
235 118.18

17.80 18728.20
5.13 1048.31
.23 %44

14,40 10528.80
413 449.06
.63 4.33

11.33  8019.16
L3t M7.88
LS AN

11.10 4371.18
319 38428
139 410

Y for

2

0.5
.44
11.32

2.21
16.24
13.16

21,00
15.57
12.14

19.93
14.33
.78

1.1
14,40
1187

Y for

A

13958.07
1311.33
13149

18750.47
1064.533
109,80

10549.89
04,44
ne

6039.09
432.4
75.5%

1590.93
398.48
8.7

Ave. of T Ave, of ¥°
Bed Load Total Load each size each size

2

.73
L
1.81

P34

10774.89
17428
%0.57
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TABLE %0, B-9

DEVELOPHENT OF MODIFIED LAURSEN SEDINENT RELATIONSHIP
BASED ON ARKARSAS RIVER DATA
RORRILTON RAMGES

Aprii 1938
Station |} v Sedisent ¢ 4] da Tc o’
on range size class
4 3 ) 7 1 L} [ 1 {2
001213

380 13.00 .3 0165443
¥¥s . 000285 .03 00118
3] 00058 L2185 00232
L] 000158 NS 00863

810 20.80 L] 0232385
¥FS 000285 03 00114
3] 00058 L2183 00232
L] L001158 L4985 00443

1110 19.3¢0 3.83 0194407
VFS . 000283 .03 00118
3 .00058  .2183 00232
us 001138 4955 00443

1380 13.8¢ 3.58 0181950
VFs . 000283 .03 L0014
s .00058  .2183 00232
NS 001158 L4985 00483

1780 8.70 iR 0173491
VFS 000283 .03 00114
FS .00058 2183 00232
s 001158 L4983 00443

024

To

0738198

1063499

.08898535

0BA9ATS

0795035

073
. 041
.4

0173
081
A4

L0173
081
A4

02193
00892
.00147

04554
.00828
00207

.03388
L0077
00138

L0072
00N
.0024

01098
00244
00§22

17 ig

11.30 18788, 38
LU LG
L 81,02

13.38 34945.17
304 B45.32
L&7 95,33

12.24 30415.27
331 %0120
1,53 0.68

12,10 4479.5¢
3.47 195.00
.31 8874

1197 4387.44
.2 128
1.4 29.89

Y for Y for
Bed Load Total Load
1" L]
1983 f@781.14
W M6.92
1.n n.n
20,70 34966.67
15.09 880.61
12.23 107.58
2020 30435.%0
175 915.%
1.9 3.63
20.18 §499.68
wn 0071
1.9 100,65
10.95 4401.%9
1455 102.79
inn 4.4

Av. of I
each size

n

12.12
3.48
1.5t

Ave. of ¥°
sath size

2

i9018.08
989,20
.22
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Aange
Mo,

i

1

Date

4-7-58

Water
tesp.

3

5%

TABLE NO. 8-10

DEVELOPMENT OF MODIFIED LAURSEN SEDIMENT RELAYIONSHIP

BASED ON ARKANSAS RIVER DATA

WORRILTON RANBES
April 1938

Station
on range

1300

1680

1950

2260

2540

3.3

3.3

26.00

v

2.70

.32

Sedinent
size class

7

VF5

L1

vFS

F§

ns

(4]

VS

s

VFS

ns

.000285
00058
.001158

. 000283
00058
001158

.000283
00058
001158

. 000285
00058
001158

000283
.00058
.001138

03
22185
A%

.03
L2183
4985

.03
2183
983

.03
21483
4985

.03
L2185
A0S

.00114
00232
00443

.00114
.00232
00483

00114
00232
00483

00114
.00232
00483

00314
.00232
00443

0193363

0178719

0261478

0351263

0132287

0885995

.0818050

1198861

1607835

0605424

L0178
041
4

0173
041
B

0178
081
14

0175
081
W

0173
081
A4

1 |
17 18
1228 5.4
3% 1.3
1.53 2.62

11,73 7485.93
337 W
.47 20,45

10,19 31642.70
407 736,43
L nn

16.45 19794.10
wn usu
206 50.23

10.09 8498.25
2.90 29392
L2 .00

Y for

¥ for

Bed Load Total Load

19

0.2
.73
11.93

20.02
14,60
11.83

21.01
15.32
1.4

21.81
15.90
12.89

1.2
1603
11,39

0

552.68
.1
1.5

T485.95
§9.01
2.28

33T
nLn
7.3

19819.91
po L8]
43.12

8717.52
301.97
11.39

Ave, of 1
each size

Hi

12.94
Ln
1.62

Ave, of ¥°
each size

2

1364398
81.00
42.74
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Range
Ko,

§

1§

Date

§-7-38

Hater
tenp.

3

¥

TABLE NO. B-11

DEVELOPMENT OF MODIFIED LAURSEN SEDIMENT RELATIONSHIP
BASED ON ARKANSAS RIVER DATA
MORRILTON RANGES

April 1938
Station ] ] Sedisent [} 4]
o8 range size class
L} 3 ] 7 [] ]
370 14.80 l.2
VFS 000285 .03
S 00058 .2185
4] J001158 L4943
580 19.80 .32
Vs . 000285 03
1] 00058 L2183
s 001158 L4965
9220 20.79 1.8
VFS . 000283 .03
3] 00058 2183
ne 001158 L4985
1220 §5.80 3.55
VFS 000285 .03
S .00059  .2183
ns J001158 L4983
1500 16.70 4.33
VFS . 000283 .03
FS 00058 .2185
LH] L001158 4985

(4 To

0349333
00114
,00232
. 00443

0245233
00114
00232
00463

0189924
00114
.00232
00483

0176340
0014
00232
00843

0260757
00114
00232
00843

0775186

1122501

0849324

0817232

1593568

L0178
081
B

0175
081
Al

0173
0b1
o4

0173
14
L0175

o081
A4

.0283
0058

033
00471

0228
00228
00078

00733

000733
. 000733

11.42 21393.19
.28 583.3
1.4 .00

13.75 21716.52
3.9 9.9
.72 .00

12.10 32934.99
341 e
1.5 .00

H.TI LR
3.3 23297
1.7 35.13

14,17 4090.40
07 .Y
.17 2.n

Y for Y for  Ave, of X
Bed Load Total Load wach size
11 2 i
19.89  21815.08 12.63
14,50 9.9 3.8
11.713 1173 1.58
20.84  2731.3%
15.1¢9 573.00
1.3 1.1
20.18  32975.1
uwn 620.99
11.92 11.92
20.02  §7745.34
14.60 21.47
11.83 4.57
21,00 LITEN 1
5.3 47.68
1.4 35.18

Ave. of ¥°
eich size

2

19640.87
423.02
panl]
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Range
Na.

r

Date

$-7-58

Nater
teap.

3

35

TABLE WD. B-12

DEVELOPKENT OF MODIFIED LAURSEN SEDINENT RELATIONSHIP
BASED OM ARKANSAS RIVER DATA
NORRILYOM RANGES

April 1958
Station ] v Sedisent [] 4] da (3 To* a To
on range size class
L) 3 6 7 [] ] 10 ti 12 i3 14
001213 028

240 25.30 L 0207552 0950024
VFS .000285 .03 00114
[ .00058  .2183 00232
"5 001158 L4955 L00463

450 19.80 .25 0237350 .1086418
VFS . 000283 .03 00114
3 .00058  .2183 ©.00232
s 001158 L4985 00443

840 16.80 4.82 0322471 1476042
VFS 000283 .03 00814
1] 00038 .2183 00232
ns 001138 L4945 00463

880 16.80 3.0 J0468542 J214452
VS 000283 .03 00114
S 00058 .2185 00232
LH] L001158 L4945 00453

1090 10.50 4.8b .0332539 1613678
VFS . 000283 .03 00114
FS ,00058  .2188 00232
ns 001158 L4985 00463

0173
.081

L0173
081
.14

0173
054

L0173
.06t
.14

L0175
044
A

0143
0024

0193
0039
.0028

0417
0209
L0017

0481
0099
00167

0233
00474
00158

12,45 16425.40
3.63 W7
1.58 .00

13.52 14608.21
3.8 375.94
[ 1R

15.76 18732.80
452 11%0.27
1.97  4.13

19.00 t4703.47
5,45 .8
.31 .8

16.48 5999.27
L7317
.06 .92

Y for

Y for

Bed load Total load

19

20.40
14.88
12.08

2.73
15.13
1.2

n.s
15.713
12.73

2.82
16.49
13.38

2182
15.91
12.89

20

16443, 80
312.62
12,04

14528. 98
L1
122,40

19754.37
1206.00
33.88

14726.08
191.87
n.719

4011.09
137.67
2.8

Ave, of 1
each size

2

15.48
(N 1]
1.9

Ave, of ¥’
each size

n

1M13.2
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TABLE NO. B-13

DEVELOPMENT OF MODIFIED LAURSEN SEDIMENT RELATIONSHIP

BASED ON ARKANSAS RIVER DATA

Coaputatios of Group Averages of Data Paoints

Sedisent Size Class

Very Fine Sand Fine Saad Medius Sand

Location Date Range Ave. T Ave. Y° Ave. I Ave. ¥ Ave. 1 Ave. ¥
Dardanelle  June-July 1957 3 12,72 8882.47 3.96  1297.89 1.9 w7
° ® 7 15.48  851%.81 482 83038 .40 7b.54

° . 10 3.97 9857.83 448 #9.33 2.20 .81

. ° 1§ i3.98  9302.39 §.48 1301110 218 uL.e?
Dardanelle  June-July 1957 Average 10,04 B134.08 8 e L0 90.01
Dardanelle April 1958 Bridge 15.89 1433488 5 13 1.9 133.94
° e 3 15.59  9514.08 447 4908 1.93 17.81

e ° 8 1691 11109.53 28 L% 1.83 90.44

. * 13 14.73 10776.89 £23 T8 t.81 90.57
Dardanelle April 1958 Average 15.28  11458.80 4,39 888,04 1.90 90.69
Norrilton fpril 1958 H 12.12 19018.08 .48 589. 1.3 nn
. ° 7 12.94 13643.96 L1 8.0 1.62 2.14

° e 1t 12,63 19640.8?7 3.62  42%.02 1.58 28.7%

° * ] 15.48 14113.28 LA 305.02 1.94 45.23
Norriiton April 1958  Average 13.29 18604.04 L% 1.9 1.66 L33
OVERALL AVERAGE 14,20 12083.584 413 788.12 1.92 7.3
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TABLE 0. €-1

NKODIFIED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

tocation ] ¥
and date
1 2 3
Atchafalaya R., Siasesport, La.
horil 12, 1962 501000 428 8.3 1651
Atchafalaya R., Siesesport, La.
May 24, 1961 444000 3.48 4.5 1382
Atchafalaya R., Siasesport, La.
March 18, 1963 301000 4.9 5.3 1353
Atchatalaya R., Siesesport, La.
Decesber i4, 1964 176000 4.49 30.6 1270
Atchafalava R., Sissesport, La.
Pugust 13, 194 3700 192 221 1030

¢

0000492

0000443

. 0000398

0000276

0000113

7

3

4%

8

Bed-Material
#ed Cosposition [ 1 ¥ 4 Sedieent Load fatio Froude Adjusted Adjusted  Mdjusted Load
--------------------- - fons Per day  Coap/Obs  Nusber Cosputed Ratio Tons/Day/ft
Size Geon. Mean Pb fr toad  Comp/Obg -------s-semmamm
Class Size, ft. 1 Toas/Day Conputed Gbserved
8 9 10 1t 12 13 14 13 18 17 18 1 20 21 n
VFS 000285 089 L0190 1455 13000 0133964 18121253 14 154159,03
FS 00038 an 064 .32 800 0130495 174510.93 150147.01
ns 001158 2 4 .2 76 0004107  5535.0% a2%.0
[=] 00232 002 .37 1.08 21.7 0000009 1.8 £0.88
ves 00458 0 . 388 12 12.7 ] 00 .00
Median  .000456 .
Total 343301.00 477000 -1 309043.33 A6 187,20 810.05
vfs . 000285 076 S22 1.0 000 0118723 142323.13 .13 13043278
FS 00038 m 072 .48 500 0071609 3844.80 786839
K 001338 148 154 LN 34 .0001507  1804.19 $595.52
€s .00232 002 261 §.08 19 06000006 140 (%}
s 00444 ¢ . 383 4% 12 [} 00 .00
fledian . 00059
Total 229983.58 37900 -\ 21079%.00 A8 134095 280.35
¥Fs 000285 L85 L0188 1433 12700 0274049 222719.54 13 229916.03
] 00058 .12 0383 412 700 .0058803 47780.84 49333.01
ns 001158 184 378 1.7% 59 0001434 1145.71 1203.38
cs 00232 023 L2328 5 17 0000039 .8 32.43
L% ] 0044 (] 385 .43 2 0 .00 .00
fedian 00056
fotal 20167411 192300 ‘1.41 780484.84 1.4 207.31 142.13
vFs 000285 L2 L7 el 5230 .022293% 103940.48 4 9930444
FS 00038 400 L0545 n 250 ,0017512 8321.49 7800.2%
us .001158 018 L1388 L2 27 ,0000062 2.3 21.%
s 00232 L0027 2525 43 12 .0000002 1,06 N
ves 00444 [] 383 43 9 0 00 .00
Redian  .000328 }
Tatal 1429131 119400 R/ 107133.39 .90 8436 9402
VFS 000283 362 0268 3.3 380 .0004307  508.20 01 8esdt
FS 00058 J12 08l i.10 22 .0000084 .9 17.28
L1 001158 037 L1624 .55 11 -.900002 -7 .00
%] .00232 0 .2686 .33 8 9 00 .00
ves 00464 [ . 383 .23 7 13 .00 00
Nedian  .000305
Tatal 516,34 2260 .23 903.5¢ A0 .88 .19
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TABLE M0, C-2

MODIFIED LAURSEN METHOD
SEDINENT LOAD CALCULATIONS

Location ['] v t []
Date
t 2 3 4 bl
Atchafalaya River, Sisaesport, Louisiana
Mpril 20, 1958 429000 .35 4510 1500
Atchatalaya River, Siamesport, Lovisiana
Mpnil 7, 1963 361000 3.62 4300 1400
Atchafalaya River, Sisaesport, Louisiana
Fedruary 19, 1965 298000 3.82  38.20 1340
Atchafalaya River, Sisnesport, Lovisiana
Nay 19, 1984 96400 .12 27.00 130
Atchafalaya River, Sisaesport, Louisiama
Septeater 18, 1964 1500 .9 21,70 1040 .

0000443

0000385

.00001%

0000108

Y]

@

n

Ded-Material
Bed Coaposition [ 1 Y 4 Sedisent toad Ratio Fr Adjusted Mjusted  Mjusted Loa¢
-------------------- Tons Per Day  Cosp/Dbs Cosputed  Ratio Tons/Day/Ft
Size Geow. Hean Pb m——————— Load  Comp/lbg —=m-—-vomomeeeee
Class Size, §t. 1 Cosputed Observed Toas/Day Cosputed Observed
[ ] L] 10 1" 12 13 1 13 i 17 18 1" 0 hil 2
Vs 000285 033 L02 13,53 11400 0101415 117440.74 A7 Sem
F§ 00038 R 0bb 4.0 490 0092783 107470.47 17752.9%
" 001158 407 A 1.84 48 0007966  9226.% 7334.08
s $0232 028 258 1.03 21 .0000184 14631 135.7%
ves 00444 001 385 70 12.5 0000002 83 2.3
Bedian 000787
Total 23433525 324500 WJ2 191341, 94 3% 127.5% 21633
¥FS 000285 £32 L7 163 13200 0002878 807R1.4Y W5 7239154
s . 00038 701 04 (A1) 700 8103243 100435. 34 20101.59
L1 001138 2263 W4 1.78 410003000 333731 3000.42
s 00232 001 W25 " 18.3 0000003 kR0 .9
¥Cs 00444 0 . 385 -4 12 0 .00 00
Redian 000458
Total 184775.50 333500 55 16358473 50 118,27 7382
vis 000285 .4 016 13,39 11300 0256474 204520.20 17 189280.10
£S . 00038 592 058 3.715 330 .0075021 60341.92 H471.78
ns .0011358 018 136 1.60 46 .0000200  140.Y5 1319
cs 00232 001 25 87 5.4 .0000003 2.61 (AL
vis 00484 ] 385 .58 10.4 0 00 00
Median  .000442
Tatal 267045.76 323000 .2 218866.93 W47 133 M2
VF§ 000285 .5 02 [ ] 1400 .0022510 3858.92 AU 2.8
113 00058 432 07 1.6 32 0003341 849.51 1076.33
ns 001138 A5 .15 8 14 0000133 40.4 49.00
s .00232 (] L3 8 to ] .00 .00
Vs 0004 ] .385 33 [ R} 0 00 00
Bedian 000558
Total 474889 17300 59 8332.40 Rl .31 18
VFS 000283 .38 0247 3.52 440 0005950 16,49 01 1210.83
31 00058 J3n Q07 113 23.5 .0000129 13.45 .11
LM 001158 .028 A6 .54 0.4 0 .00 .00
s . 00232 4 254 33 8.4 ) .00 .00
ves L00454 0 .383 23 1.4 0 .00 .00
Nedian 000312
Total 731.94 2260 W32 1236.94 55 1.19 L
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TABLE 3. C-3

WODIFIED LAURSEN METHOD
SEBINEXT LOAD CALCULATIONS

Location ] v R L} H 0F
Date
] 2 M ] 3 4 7
Rississippi R., Tarbert Ldg., Louisiana
May 13, 1964 1618000 .19 3.8 3640 . 0000382 b
Rissiseippi R., Tarbert Ldg., Louisiama
Hay 3, 1965 858000 .00 47,40 3620 00003438 o
Mississippi R., Tarhert Ldg., Lovisiana
March 24, 1963 415000 19 d.20 3560 0000332 L)
Hississippi K., Tarbert Ldg., Louisiana
dune 2, 1965 373000 373 30.26 3310 0000353 n
Mississippt R., Tarbert Ldg., Lovisiana
hugust b, 1964 168000 .37 2.0 3000 .000019% 87

Ded-Material
Bed Coaposition (] 4 | 3 Sedisent Load Ratio fr AMjusted Mjusted  Mjusted Load
"""""""""""""""" Tons Per Bay  Cosp/Ods Computed  Ratio Tons/0ay/Ft
Size Geon. Mean Pb B YT V07 'Y S ————
Class Size, ft. 1 Coaputed ODbserved Tons/bay Conputed Observed
t 9 10 1 12 i3 14 13 16 17 83 4] 20 hil 2
vrs .000285 07 L0222 1L.W 9600 0093352 262084.20 12 279622.08
(1 . 00058 .83 LONS 3.5 303 0016270 4472099 47457.42
"s 001158 564 154 1.87 82 .0004389 12043.48 12001.87
cs 00232 .078 L1 K. 19 .0000189  519.7¢ $51.50
ves 00044 002 383 47 12 .0000001 3.4 3.8
Bedian 00102
Total 319392.01 278000 i.13 33893647 .22 B.u 7637
Vs 000285 97 L0206 11,45 13000 0144153 3B410.%0 13 198%45.50
F§ . 00058 A5 0673 1.9 440 0037380 B7040.58 20219.5%0
s .001138 263 J48 1.58 45 .00015%9  3703.27 383049
€ 00232 02t 2 K} 16.3 0000036 43,08 %11
ves 00454 0 385 Nl 1.3 8 00 00
Bedian 000623
Total ATSTSI.A AASS00 1.07 9312980 i1 1322 13.0
VFS 000285 078 L0182 12,95 10500 0099274 16484094 .12 188134.70
F§ 00058 AR L0588 n 520 .0030015 49839.80 $4847.9¢
s 001138 A28 1335 1,35 44 000236 3547.18 4048.73
s 00232 0% 2508 Kl 15 0000028 a5 53.99
ves 00484 0 385 4 0.4 0 0 00
Median  .000753
Total /M5 173300 1.2 249147.4% LA .9 8N
VFS .000285 [STTENN 7L N 1] 3500 0056041 44510.03 A2 7328544
£S5 . 90058 487 L0782 .G 160 .0014802 14%907.02 16425.80
L] 001158 W23 .15% .18 25 .0000681 48412 756,01
€ 00232 013 32 R 12.7 0000008 8.4 LR 1]
vCs 00464 [ 385 .49 19 [ .00 00
Median 000558 {
Total B2111.63 97700 N:L 90476. 38 AT S -
VFS 000285 058 .02n 4.8% 1106 .0003808  1932.82 08 3109.99
131 00058 13 .82 1.60 46 .0000777  394.2b 434.38
ns 00158 B 183 .0 i4 .0000169 83.98 138.19
s 00232 .04 268 9 10 -.000003  -13.49 00
vCs 00484 ] 383 W3 1.4 [} 00 06
Median 000919 °
Total 399.27 8300 .29 3882.54 A7 .29 an
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TABLE M0. C-4

MODIFIED LAURSEN METHDD
SEDIMENT LOAN CALCULATIONS

Bed-Material
Location ] v r ] H TOF Bed Composition ] t | [4 Sedinent Load Katio Fr  Mjusted Mjusted Adjusted Load
Date e o e Tons Per bay Coep/Bhs Cosputsd Ratio Tons/Day/Ft
Size Geow, Mean PY B et Load  Cosp/Obs
Class Size, ft. 1 Cosputed Observed Tons/Day Cosputed Dbserved
1 2 3 ] H $ ? ] ¢ 10 1 12 13 it 13 16 1 18 19 20 u 2
Wississippi R., St. Louis, Missouri
Moril 8, 1963 278000 45 W40 1676 . 0000603 0 vs 000285 S04 01875 15.80 15000 0137464 103183.41 13 103161.03
S 00038 3710588 458 130 .00B6L3Y 64455.97 441,93
ns 001158 07 .13 194 70 .0001387  1010.06 1010.94
cs . 00232 S5 L2528 1.08 21 0001567 117411 1176.04
ves 00444 .14 .38 .6t 12.3 .0000166  124.53 120.%
Hedian 00187
Total 170151.31 100 L3 170114.40 .73 101,50  58.33
Rississipp R., St. Louis, Mixsouri
fApril 21, 19a1 226000 431 3.0 1640 . 0000833 32 ws 000285 18 L01705 17,24 17200 (0041414 373%.59 14 34830.08
1 . 00038 W25 L0518 (81} 1130 .0084325  51576.00 50124, 14
] 001198 21 .88 212 102 .0008%11  4217.14 4099.52
s 00232 255 2538 L1 4.5 .0001287 705,14 743.04
ves 00454 078 .83 Jb 13.3 0000061 n3u W%
Kedian 00128
Total 0421305 64000 143 MULG LI S S
Kississippi R., St. Louis, Missouri
July 14, 993 188000 i 2% 1823 0000647 n WS 000285 A 0T 1004 4200 0010017 54%0.4 - A3 5730.30
[ 00038 St 0T .2 330 .0034456 174%0.10 10233.43
[ H01158 J2 159 .58 &4 .,0000077 0.9 464,33
cs 00232 A7 LM gL 17.2 0000307 15400 162.82
ves 00dsd K. 385 Nl 1.6 ] 0 .00
Median 00077
Total 23501.68 34600 ) 20610.% 47 1518 W
Nistissippi K., St. Louis, Missouri
Mpr1l 19, 1954 138000 a2 8.5 1381 .000072 [ ] 000285 J01 01925 12.62 10200 0016582  6178.38 J20 2
S 00038 S8 L0845 wn 540 .0031218 1%083.79 21069.44
" 001158 .33 143 i.68 52 .0002414  899.55 9313
s 00232 W06 L2978 " 17.2 0004063 23.58 26.03
ves 00854 .02 383 43 1.4 0 00 .00
Median 000787
Total 24185.28 29500 .09 28%09.86 S8 18,29 1R.bb
Mississipp R., St. Louts, Missount -
fugust 27, 1958 102000 .89  22.80 1550 . 0000773 77 VS 000285 LN 7L} %.68 4000 .0040884 11259.3b AL 13780078
S .00058 A3 L0782 312 310 .0006814  1882.04 2300.17
L] 001158 .36 L1588 1.50 40 .0002038  S&l.17 483.83
[%] .00232 2 .aR .90 16.2 .0000253 89.81 85.07
s L0046 Nt .383 62 1.4 [ .00 .00
Hedian 00154
fotal 132,19 10200 .35 1483178 185 10.85 4.58
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TABLE MQ. C-3

MODIFIED LAURSEN METHOD
SEDINENT LOAD CALCULATIONS

Bed-Haterial
Location ' v R [} 3 10F Bed Composition ] X Y [4 Sedisent Load Ratio Fr  Adjusted Mjusted Adjusted Load
Date Tons Per Day Coap/Obs Cosputed  Ratio Tons/bay/Ft
Size Geon. Mean P60 e toad  Comp/lbs --—memmrmmm=m-
Class Size, ft. 3 Cosputed (bserved Tons/Day Cosputed Obsarved
1 2 3 L} 3 [ 7 ] ? 10 {1 12 13 14 13 11 t7 18 19 20 pi 2
Nississippi R., St. Louis, Missourt
Mprid B, 1959 287000 4.80 3320 1700 . 0001131 51 WS 000285 .0t 017 21,05 21000 0053128 41149.03 L4 38704.22
4] 00038 A5 L0543 4.57 2320 0094457 73194.91 68012.63
ns 001158 A8 138 2.59 180 .0021795 14888.89 15877. 69
% 00232 2 26 .38 33.5 .0002113  1537.60 1539.56
ves 00488 .08 385 93 17 .0000103 01.43 .57
Nedian 00141
Total 132971.86 80300 1.86 123010.69 £.5% L3 LA
Mississippi R., St. Lowis, Missouri .
July 11, 1982 173000 N N 1597 . 0000443 §2 VS 000285 .03 025 8.3 4000 0023961 11192.00 L2 12208.03
s 00038 08,0795 2.83 162 0003031 1415.42 15343.75
ns 001138 8] 141 1.3 29.5 .0001802 841,59 "l
s 00232 3 233 .8 13,6 .0000679  317.19 345.90
ves 00484 ol .383 S 0.4 0 .00 .00
Redian 00151
Total 13766.40 14600 .9 1501245 1.03 9.0 914
Hississippi R., St. Louis, Kissouri
Decasber 27, 1955 57700 2.3 100 1508 .000102% 3% s 000285 015 L0133 (7.83 17800 .0037773 3884.81 A0 765218
S 00058 3 . 051 4.85 930 .0038018  5922.7¢ 7701.73
K5 001158 M A3 1.82 46 0002028  315.68 410.76
[ .00232 43 2 R, i8.7 [ .00 .00
Vs 00448 .06 385 .62 11.4 0 00 .00
Median .00103
Total §2123.23 4950 N/ 15784, 465 .27 10.45 441
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TABLE NO. C-4

MODIFIED LAURSEN METHOD

SEDIMENT LOAD CALCULATIONS

Sud-taterral
Location ] v R ] ] TOF Bad Cosposition ] H ¥ 4 Sediesnt Load fatio fr Mdjusted Miusted  Adjusted Load
Bate  emeeemrermame e Tons Per Day Conp/Qbs Cosputed Ratio Tons/Bay/Ft
Size Geos. Mean A e Load  Comp/Obg -——-n-m—m-nmmmm
Class Size, ft. 1 Cosputed Observed Tons/Day Cosputed Dbserved
1 2 3 4 H 4 7 ] 9 10 1 12 i3 1" 13 1% 17 8 1] 20 u u
Red River, Alexandria, Lovistana
February 21, 1962 43822 L3 8.8 383 .000072¢ 50 VFS 000285 an 18 122 9700 0343223 42710.82 .12 $54%9.50
FS 00058 417 044 364 485 .0045831  3470.20 604042
LH] 008158 B 4485 1.81 47 0000441 nz M.
s 00232 .00 .255 R 6.4 0000003 .38 R
ves 00454 [ .383 .4l 1.3 ] .00 .00
Median 000492
Total 4848067 34200 L3 SN 543 89.33 .00
Red River, Rlexandria, Lovisiane
Harch 21, 1982 34000 1 B 368 .0000641 37 WS 000285 .33 L0183 1214 9300 0293157 20689.25 .10 37204.48
11 00058 an 0622 .37 450 0014033  1344.12 i
XS 001158 058 143 .53 44 0000110 1.5 (LR M
%1 00232 J4 W28 .88 15.4 0 .00 00
ves 00444 .03 385 .58 it 0 00 .00
Bedian 000492
Total 30066.88 14530 1.2 389913t 234 845 M1
Red River, Alexandria, Lowisiam
Decesber 13, 1942 25000 2.8 1% S43 . 0000748 o ws +000285 328 L0152 13.38 1300 .06132% 43193.73 12 46569.74
Fs 00058 515 035 3.7 500 0040843  2840.50 010,13
ns 001158 A3 A3 [ 1) 40 .0000570 40.01 43.53
[ .00232 .002 28 W8 18.2 0 00 .00
ves 0044 [] .383 3 10.2 0 .00 00
Nedian  .000492
Total 46074.26 20150 1.9 50123.3¢ 208 NI ue
Red River, Alexandria, Louiviana
duly 1, 1959 14400 1.9 1370 532 .0000752 87 vFS 000285 103 SN2 1.0 2730 .0028922 112449 0% 1535.40
FS 00058 At .083 219 112 .0004908  248.5% 341,02
ns 001158 .0n 163 1.10 2 ¢ .00 .00
=] 00232 0 2 .67 12 0 .00 .00
Vs 00484 ] 383 4 9.7 [ .00 .00
Median 00054
Total 1393.08 3230 A3 1903.62 .5 1.58 8.07
Red River, Alexandria, Loursiama
June 26, 1960 9710 1.52 12.20 525 .0000797 90 VS 000285 308 027 5.55 2300 0039320  1030.84 .08 1897.82
13 . 00058 352 .086 2.04 95 0000364 w.n 0.3
ns 001158 .30 .188 1.03 pil [] .00 .00
s 00232 007 2 63 15.7 ] .00 .00
ves 00454 .004 . 385 4 .6 0 .00 .00
Median 000557
Total 1045635 1125 93 1721.97 1.53 3.28 214
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TABLE W0, C-7
MODIFIED LAURSEN METHDD
SEDINENT LOAD CALCULATIONS

Ted-Material
Locat on [ ¥ R ¥ $ T0F Bed Lonposition [ H Y € Sedinent Load Ratia Fr  Atjusted Adjusted Adjusted Load
fate  ewesmeeesssesococeeeeeoes Tons Par Day  Cosp/Obs Coaputed Ratio Toas/Day/Ft
Size Beos. Mean P emeeeeeeeeeeen toad  Comp/lbg ~-m-smmmmomomnmen
Class Size, #t. 3 Coaputed Ohserved Tons/Day Cosputas Observed
i 2 3 4 H [ 7 8 L] 1] 1 12 13 14 15 1 17 i8 1% n ki u
Rio Srande avar Bernalillo, Wew Mexico, Section A-2
May 27, 1958 10100 L 4.80 U3 L0008 s 000283 L0852 0725 05,62 14700 9138023 249194.03 .62 §2023.14
12 . 00038 A .01 4.7 1020 . 3804415 10374644 25821.%
[ 001158 B4 158 .21 125 0970386 24442.42 $384.36
s 00232 .088 262 1.3 32 .0044402  1210.83 .y
ves 00444 087 . 385 Bl i6.4 0004581 123,01 30.42
Median 000997
Total I80736.72 85000 A48 L} X H L g2 N
Rio Grande sear Bernalillo, New Mexico, Section A-2
June 10, 1938 5800 621 L 276 00074 45 ws 000285 L0582 .0202 14,15 12200 (E270474 129500.27 .60 33400.08
6§ 00038 2B L0075 4.3 750 3081453 48235.54 12430.33
RS 001158 .53 148 1.9 8 0653357 10231.58 3.9
s 00232 088 .2 1.10 22,0031 .% 1%0.83
¥es 00464 017 .85 4 13 . 0003456 51.18 .7
Wedian 000997
Total 188530.28 52300 3.6 48821.30 .93 180.08 19370
fia Srande near Bernalillo, New Mexito, Section A-2
May 3, 1961 3340 .9 3.2 270 .00083 WS 000283 .06 .0204 113 12200 .3924471  33604.41 .40 13230.52
13 00058 52 .08 .28 170 2344118 21245.84 7902.2¢
#s 001138 an JA6 1.80 42 .0141148  1280.50 413.83
[43 00232 032 2 |81} 22.4 0008044 36.468 13.43
ws 00844 002 .385 J5 13.2 0000101 N W34
Median 000728
Tatal 38188.35 18500 3.3 et 1,17 80.08  48.32
Rio Grande azar Bernalillo, New Nexico, Section A-2
June 22, 1940 2030 2.69 .93 268 00082 % WS 000283 041 0228 123 9700 .1293557  7089.99 .30 3421.76
11 £0058 .383 074 L% 53 .00893%¢  380.33 183.88
L] L001138 442 L1535 LN 42 0090476  495.90 29.75
s 00232 .10t 262 1.06 21.2 0005354 29.33 14,19
ves 00464 019 385 02 3.4 .0000027 .13 .07
Median  .000919
Total 7995.72 4300 1.83 386,43 W79 14,42 18.28
fio Grande near Bernalillo, New Mexico, Section A-2
Ray 24, 1960 40 - 2.7 3.4 133 .00083 45 VS 000285 W03 .0202  15.00 13300 .0921186  3084.13 W28 1899.20
3 00038 33 L0875 4.4 890 .0478121  2270.33 1250.83
L] 001158 .538 148 2.03 9% L0MISS 37318 203.5¢
{s 00232 073 W26 1,17 25 .0002764 .25 5.1¢
vis 00468 015 .385 19 13.9 [} 00 .00
Median 000782
Total 5736.88 4300 i.33 3160.74 JE 38 .1
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TABLE N0, C-8

NODIF1ED LAURSEN METHOD

SEDIMENT LOAD CALCULATIONS

Bed-Materiat

Location ] v R H {3 Bed Cosposition v 4 v € Sediaent Load Ratio Fr Mjusted Adiusted  Adjusted Load
Date Tons Per Day Cosp/Obs Cosputed Ratio Tons/Day/Ft
Size Geos. Meaw P  esmmmemessecesees Load  Comp/Obs -------meeeemenon
Class Size, #t. 1 Cosputed Cbserved Tons/Day Cosputed Dbserved
{ 2 3 4 ) 7 ] 9 1] it 12 13 14 1S 15 17 19 1t 0 2 2
Rio Grande sear Bernalillio, Mew Merico, Sectioa F
May 27, 1938 970 5.9 2.44 837 L0008 [ 3 1 000285 L0852 021 124 9800 .8801859 236937.24 A 87062.27
s 00058 2B L0895 3.7 S35 .2871325 717298.59 19i16.0¢
L3 001138 5 131 S8 .06A2877 17300.22 416,06
%3 00232 088 26 . 19 .0036971  995.2t 239.40
Vs 00444 017 385 . 12.2 .0004514 121,52 n.21
Nedian 000997
Total J32652.78 106000 114 wisn2 12577 see M)
fio Grande near Bersalillio, Mew Mexico, Sectioa
Juse 25, 1938 5960 $.3% 2.0¢ 832 L0008 7 WS 000285 052 0233 9.93 4000 6239099 100399.39 43 23831.75
133 . 00058 A .07 3.08 295 . 1829445 29042.65 £590.53
ns 001158 .53 457 i.48 38.5 .0491017 790144 1876.03
cs 00232 088 283 .88 13.6 0034835 SS7.34 132.33
Vs 00464 017 .83 b0 15.3 0004670 15.15 17.84
Kedian 00097
Totat 138376.17  A4400 .10 3285449 JU 0 bLTE 83,83
Ria Grande near Bernalillia, Mew Mesico, Section F
May 3, 1961 3890 3.4 173 438 000852 45 VFS 000285 L066  .0202  10.84 7300 .4625%07 4B385.92 A 13690468
FS§ . 00058 351 L0878 3.2 350 .20279%9 21299.02 6878.45
ns 001138 2337 148 .48 38.5 .0130238  §452.09 460,43
£ 00232 034 W2 .84 14.8 .6004913 31.60 16.66
Vs 00464 383 .57 10.7 ¢ 00 .00
Median 00049
Total 71388.64 23000 ‘310 23034.74 1.00 .14 36.03
Rio Grande near Jernalillio, MNew Mexico, Section F
hpral &, 1980 2100 3.03 1.0 832 00121 (Y31 000285 L0832 L0195 405 7100 ,3807020 21585.60 St 8395.18
FS 00038 .285 L0833 3.4 320 1450030 - 9353.47 e
"s 001138 528 147 1,40 34.5 .0337084  1911.04 54,18
[+ 00232 109 297 B0 (4.1 .002623% 148,73 .07
ves 00464 018 .385 53 10.3 0001964 1.13 pR
Nedian 00103
Total 33012.39 12000 .73 9780.52 82 1548 1899
Rio Srande near Sernalillio, New Merico, Section f
Hay 24, 1960 1240 2,03 1.32 459 00813 45 VS 000285 03 .0202 10.84 7300 (1174560 3932.43 W31 1808.53
FS .00058 323 L0673 L 350 .0612885  2051.94 943,89
[} 001158 .538 148 1.48 38.5 .0097946  327.92 150.81
s 00232 .073 2 .84 14,8 0002499 8.7 3.8%
Vs 00454 015 . 385 .57 10.7 ] .00 .00
Median . 000984
Total 4320.85 2500 2.53 2906.89 1.16 4.33 3.4
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TABLE MO, C-9

NODIFTED LAURSEN WETHOD
SEDIMENT LOAD CALCULATIONS

Bed-Material
Location Q ¥ ] ¥ s i3 Bed Conposition v H ¥ [4 Sedisent Load Ratio Fr  Adjusted Adjusted  Adjusted Load
Date Tons Per Day Comp/Obs Cosputed Ratio Tons/Day/Ft
Size Geon. Meaw Mm  meeemmeomeeeeee — toad Comp/Obg ~~v-m—wmemameme
Class Size, ft. 1 Computed Observed Tons/Day Cosputed Observed
1 2 3 4 3 b 7 ] 9 10 1 12 13 14 15 ié t7 18 1" 2 u n
Middle Loup R., Dunning, Nebraska, Section £
March 1, 1950 %Y 3.08 R 44 .00128 & vs 000285 L0246 L0839 14,38 12700 .5020538  7623.93 53 211626
[ 00058 3 032 3.8 370 5024791  4343.43 1762.7%
] 001158 A6 .32 £.50 40 0806060  S14.19 142,39
€s 00232 N3l 235 .85 13 0022581 28.59 1.92
Vs 00454 013 .38 52 19.2 . 0001992 .92 .10
Bedian 000902
Total 14534, 67 533 3.74 4025.02 .59 2.9 11.%%
Nidite Loup R., Dunning, Mebraska, Section €
October 3t, 1951 428 .7 1.03 15200131 hi A5 000283 ,00 L0142 14,67 13200 .19B6979  2296.13 A7 T30S
Fs 00058 240528 .9 630 (2037494 2817.00 896.87
] 001138 52 433 1.5 43,5 .0385230  M5.17 - 14,73
cs 00232 .13 256 8 14,2 .0030239 3494 1113
ves 00444 04 .3835 54 10.4 .0002821 3.2 1.04
Nedian 00413
Total $596.53 1802 .n 1791.82 99 172 118
Middle Loup R., Dunning, Nebraska, Sectioa E
hogust 13, 1952 386 24 i.08 146 00134 " ws 000285 .02 .0239 9.03 8900 .1901353  1981.59 RIB LK)
s .00058 2| BN /Y .8 230 .0801834  935.67 J03. 24
4] 001158 A3 159 1.3% 330134775 161,31 $8.33
€5 00232 13 0264 8.7 4.4 0013891 16,35 5.93
ves 00464 .05 .385 .56 10.6 0000396 R A5
Nedian .00108
Total 2995.33 Fil -5.01 1085.93 1.82 1.4 .04
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TABLE MO, C-10

NODIFIED LAURSEN METHOD

SEDIMENT LOA® CALCULATIONS

Bed-Haterial
Location ? v L4 s Bet Cospotition [] H v t Sedinent Load Ratio Fr Mjusted Adjusted Adjusted Load
fate . e———————— Tons Per Day  Comp/Obs Cosputed Matio Tons/Day/Ft
Size Geos, Mean P e em e Load  Comp/Ohg -—-vememommmeee -
Class Size, #t. 1 Computed Dbserved Tons/Bay Cosputed Observed
1 2 3 L} é ] 9 e 1" iz 13 i 13 16 17 18 1 0 n n
Riobrara R. near Cody, Mebrasta, Section -2
Septester &, 1951 T4 (%2 i.60 118 .0012¢ o VIS 000285 022 L0205 12,57 10100 4068671  BINL08 S5 214,88
Fs 100058 34 048 3. 40 ITSTA TSe8. 22 1955.88
1S 001158 518 At 1.712 36 .0620809 1230.43 32313
€ 00232 n .26 " 8.5 0020874 58.18 15.03
Vs 00464 014 .385 .67 2 .0003168 638 1.63
fedian 000015
Total 17074.2¢ 5940 2.8 “12.% 0 e s
Wiobrara R, near Cody, Nedrasta, Section C-2
May 8, 1932 406 um 1,28 1700133 58 ws 000285 017 L0183 12,57 10100 1922162  2107.07 A4 TI7.8¢
FS 00038 W335 .06 3.70 S10 .2040%17 223028 nw.u
ns 001158 13 8 1.8t .05 MLy 108.13
s 00232 068 254 .n 16.7 .00113%0 12.46 L1841
Vs 00464 017 383 .60 1.2 .0000783 B i
fedian 000984
Total W12 174 2,48 1392.07 9 13.8 .n
Wiobrara R. aear Cody, Mebraska, Section -2
fugust 3, 1951 3ue 18 4 £.30 {10 00123 3 000285 027 .o LY 4000 L 1143151 187.81 57
FS 00058 A8 074 3.04 27 .0v21031  780.83 312.82
ns 001138 A% 138 f.46 .0122135 103,58 448
s 00232 .058 282 0 £5.3 0000214 3.9 .48
s 00444 016 .38 B 12 -.000032 -7 -0
fedian  .00084Y
Total 1873,52 1232 ‘1.2 751,35 bt 883 1L
Hiokrara R. near Cody, Webrasta, Section {-2
July 18, 1931 by} .13 .2 Hy 00131 [S I 000283 W08 L0254 893 4750 0548730 411.88 W38 176,38
FS . 00058 353 082 2.7 220 0508813 381,7¢ t43.47
:H 001158 .33 154 i.38 33.5 .0104350 .30 13.57
€ .00232 .05¢ .28 N 13 .0002860 2.13 n
ves 00854 017 .383 .59 12 -.00007% -.80 -2
Nedian 00071}
Total }' 3.4 LY} 1.03 37448 A3 3. 1.2
Riobrara R. near Cody, Webrasta, Section C-2
Septesber 26, 1952 el 215 Rl t14 00138 8 ws .000283 028 L0183 1104 7600 .2062158  1299.33 39 495
[ ] 00058 389 L0828 3.3 345 1301139 818.3% 308.22
L4 001158 AT Ll 1.42 36 .0157992 96.41 36.43
s 00232 087 258 .80 14 ,0005427 L .25
ves 00484 019 .385 .53 10.2 -.000072 - W00
Median 000902
Total U75.97 337 L4

82236 .4 LA 2.9
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TABLE k0. C-i1

HODIFIED LAURSEN WETHOD
SEDINENT LOAD CALCURATIONS

Sed-Material

Location q ¢ [ L] 8 i3 Jed Composition » H v [4 Sedisent Load Ratio Froude Mjusted Adjusted
anddate . smeeemesoestiecccomseeneee Tons Per Day/ft Cosp/Obs  Musber Cospute¢  Ratio
csift Size Geoa. Bean Pb ——nmeetesea———— fr Loat Coap/Obs
Class Size, t. 1 Coaputed Dbserved Toas/Day/Ft
i . 2 3 ] 3 [ ? ] L] 10 1 12 13 14 i3 16 17 i 1 20
Arkansas R. near Dardaneile, Ark., Range 3
Sta. 420, June 27, 1987  3A0.1h .23 %.8 - 000172 21 . 000285 033 L0238 1674 16200 0231844 81.75 B (YA 1]
3] 00058 A3 073 S.13 250 .0079877 .3 8.3
# 001158 .37 A5 2.45 153 0043014 .2 12.92
s 00232 [} 262 .47 3.3 (] .00 .00
ves 00464 ] .38 1.00 19 L] 00 .00
Median  .001213
Total 13425 105.65 1.27 103,26 R
Arkansas R, near Dardanelie, Mk., Range 3
Sta. 820, June 27, 1957 90.29 4.483 1.3 - 000172 76 WS 000285 033 023 .28 12500 0220408 un A8 40.724
11 00050 A3 073 438 810 0004417 15.73 1n
ns 001138 47 57 2.0% 87 .003315% 8.08 8.0t
s 00232 0 262 1.25 ® (] 00 .00
¥es 00484 [] 383 .25 1.2 [) 00 K]
Hedian  .001213
Total 7068 1847 .48 584 81
Arkansas R. near Dardanelle, Ari., fange 3
Sta. 1220, June 27, 1957 47.78 4.58 e - 000122 % WS . 000283 033 028 124 9700 0258775 7.3 2 31.40
11 00038 .03 U 2 960 0066512 .47 607
5 01158 87 A% 1.82 6 .003382% b1 410
£s .00232 ] 2262 .00 n 0 00 .00
Vs 00484 ] 383 Bl 13 ] .00 00
Median  L001213
Tatal 5,72 95.58 0 §3.58 S
Arkansas R. near Dardanelle, Ark., Range 3
Sta. 1820, June 27, 1957  49.28 3.2 Ha - 000172 % WS . 000283 .033 023 1.7 2400 0144287 19.19 RT3 16.36
2] .00058 A3 073 L% 330 0034222 435 3.88
ns 001158 57 157 1.80 43 0018137 213 1.83
%1 00232 [} W22 1.08 0.3 ] 00 .00
ves 00464 [] .388 a3 13 ] .00 .00
Nedran  .001213
Total 2%.88 9.3 48 n.01 .56
Arkansas R, near Dardaneile, Ark., Range 3
Sta. 2020, June 27, 1957  40.57 414 9.8 - 000172 T6  VES 000285 ,033 023 10.12 $400 0258239 2.2¢ .23 17.06
5 00058 138 073 .10 310 0035526 4.08 3.47
s 003158 .87 A9 i.48 39 0029949 3.8 .00
[} .00232 0 W22 .88 1 ] .00 .00
vis 00444 L] .385 .40 1.2 ] .00 .00
Median 001213
Total 37.65 4125 .87 2.72 .8
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TABLE 0. C-12

HOOIF1ED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

Sed-faterial
Location [) v ] [] g TOF Bed Composaition ] H ¥ 4 Sediseat Load Ratio Froude Adjusted  Mdjusted
and date e e e eae Tons Per Day/Ft Coap/Obs  Nusder Cosputed  fatie
cfs/it Size Geoe. Mean P R i Fr Load Comp/0ks
Class Size, ft. 1 Coaputed Ohserved Toas/Day/Ft
t 2 3 [} 3 [ 7 ] ] 16 11 12 13 1" 13 i 17 ] 1] %
Arkansas R, near Dardanelie, Ark., Range 7
Sta. 300, June 28, 1957 95.38 .83 N 000172 % WS . 000285 033 028 14,88 13100 0214708 .81 .18 2.55
1 00058 A3 075 4.50 890 .0065281 16.8t 12.82
ns 001138 37 57 215 105 0032933 [ X A7
s 00232 [] 282 i.2¢ Fad [} 00 0
ves 00464 [] .38% .88 13.7 ¢ .00 .00
Nedian 001213
Total 10 . 1.8l 41.83 1.4
Ariansas R. near Dardanelle, Ark., Range 7
Sta. 400, June 28, 1957  113.49 $.23 A7 -~ 000172 w WS 000285 033 023 15.06 14000 0275694 8.8 20 .06
FS 00038 A3 073 442 180 .0086400 2%.48 0.3
ns 001158 51 A57 .2 115 0044296 13.57 9.4¢
s 00232 0 262 1.32 3t ] .00 .00
Vs 00464 [} 388 %0 6.4 (] 00 .00
Redian 001213
Total 12433  N.17 1.8 1.0 .80
Arkansas R near Dardanelle, Ark., Range 7
Sta. 900, June 28, 1957 15372 b 3.2 - 000172 % WS . 000283 ,033 023 16,23 13500 0334352  138.77 .2 %.32
Fs 00058 A3 073 4.98 S50 . 005453 2.4 .73
L] 001158 37 157 238 140 0060441 .18 16.3¢
cs 00232 ¢ 262 1.3 kY L4 00 00
ves 00484 ] 388 .97 ] ] .00 .00
Median 001213
Total 185.38 13003 . 1.2 121.44 T
Arkansas R. near Dardanelle, Ark., Range 7
Sta. 1300, June 2B, 1957 148.95 [} n? - 000172 76 WS 000283 033 025 1524 14300 ,0433B34 182,53 25 102.93
5 00058 A3 078 4.87 1000 0140124 . 3249
s 001158 1) .57 L 120 0077697 31.33 17.47
£s 00232 ] 262 1.3¢ bt ] .00 .00
ves 00484 0 185 M 15.3 [ 00 B
Hedian 001213
Total 1,83 140.03 1.94 153.28 i.09
frtansas R, near Dardaneile, Ark., Range 7
Sta. 1500, June 28, 1957 118.04  S5.4¢ 1.5 - 000172 76 VFS . 000285 .033 023 15,00 13700 0302407 94.38 20 8,22
s 00058 A3 075 460 950 0094216 30.03 20.01
ns 001158 1] A5 2.20 112 . 0048905 15.5¢ .00
s .00232 0 ¥} 1.32 3 [] .00 .00
¥03 00464 ] . 383 .9 18.2 0 .00 .00
Median 001213
Total 141,99 $03.01 1.38 88.22 .82
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TABLE o, C-13

RODIFIED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

Bed-Naterial
Location q v ] ¥ § 1% Bed Composition [} 1 v 4 Sediseat Load fatic Froude Adjusted Adjusted
and date mmeeeam e Tons Per Day/Ft Cosp/Obs  Nusber Cosputed  Matic
cfs/ft Size Bece. Hean Pb e et fr Loag Coep/0bs
Class Size, ft. 1 Cosputed- Dbserved Toas/Bay/Ft
1 2 3 4 H ) 7 ] L 10 1 12 i3 14 [} 16 17 18 1 2
Arkansas R. near Dardanelle, Ark., Range 10
Sta. 300, July !, 1997 148.38 633 .80 -- 000172 % ws 000283 033 020 1590 §5500 .0323883  147.24 22 "y
5 .00058 136 K 4.90 1100 0114447 $2.03 15.5
ns 001138 .37 A8 2.4 144 , 0062340 : B4} .22
s 00232 ¢ 20 1.43 3.5 ] .00 .00
¥es 00464 [ (] 1,00 1% ] 00 .00
Fedian 001213
Total 2181 0153 .13 1.8 73
Arkan.as R, near Dardanelle, Ark., Range 10
Sta. 700, July 1, 1957 8.9 5.3 1.0 - 000172 % WS 000283 053 024 12,85 10400 .0290933 10.67 .22 e
1] 00058 36 .m .01 440 0082895 20.13 12.47
[ .001158 .57 16 1.93 T 0001987 f0.1¢ bAl
49 90232 0 284 L7 .3 [ &0 S
Vs 00484 [} . 385 .80 1 (] 00 00
Hedian 001213
Total 100.9% 119,03 N - 3.5 .5
Arkansas K. oear Bardanelle, Ark., Range 10
Sta. 1100, luly ¢, 1997 a3 A8 e - 000172 ! s 000283 Y A28 .18 4300 0299890 1.4 26 a.u
11 400058 3% 077 3.1 32.5 . 0006930 R .83
K 001158 57 Al 1.32 42 0039333 3.4 .9
[ 00232 L J264 R4 18.3 [] .00 00
s 00464 ¢ 383 43 1.3 ] 00 .00
Hedian 001213
Total §1.80 58.09 0 .33 A3
Arkansas R. near Dardanelle, Ark., Range 10
Sta. 1700, July 1, 1957 57.20 4.40 13.00 -~ 000172 WS 000283 033 020 L1 7800 0232943 5.9 2 3.3
11 00058 43 01 3.48 425 0056413 e 5.43
ns .001158 457 B3 1.4 3 .003024¢% L8 3.08
[+ 00232 ] 284 i.02 20 . 0 .00 .00
¥es 00404 (] .83 20 12.3 ] 00 .00
fedian 001213 5‘
Totat ! $#.3% W .32 32.06 .88
Arkansas R, near Dardanelie, Ark., Range 10
Sta. 2300, July 1, 1957 31,36 3.92 8.00 -~ .000i72 % WS . 000283 033 R7l] a.n 4550 0222112 18.88 2 10.90
(13 00058 136 on an 215 0046533 3.95 .8
a5 001158 B} A8 .3 30 .0027773 .33 .00
s .00232 L} 4 .80 141 ] .00 .00
ves 00464 9 388 W33 10.5 ] .00 00
fedian 001213
Total 5.1 te.bl .52 13.18 N
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TABLE NO. C-t4

MODIFIED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

Bed-Material
Location [ v § ] § T0F Sed Composition ] 1 v 4 Sedisent Load Ratie froude Adjusted  Mdjusted
and date et i Tons Per Day/Ft Cosp/Dbs Musber Cosputed  Ratio
cfs/ft Size Geow. Mean P eseememessceeeees fr Load  Cosp/lbs
Class Size, §t. 1 Coaputed Observed Toas/Bay/Ft
1 ? 3 4 3 ] 7 ] ¥ 10 1 12 13 14 135 i 7 18 1 e
Arkansas R. near Dardanelle, Ack., Range 14
Sta. 240, July 2, 1957 m.8 1.08  3B.80 - 000172 80 WS . 000283 033 L0241 1917 20000 0307718 227.04 20 15842
13 00058 A3 078 . 1800 .0125543 .44 8.9
s 001158 .57 Jé 2.8¢ 250 .0078243 S nn
cs 00232 ] W28 .15 3 ] 00 00
vis 200464 ] .388 1.20 2 0 <00 00
Bedian  .001213
Total nag w.a 1.25 260.34 .8
Ackansas R. aear Dardanelle, k., Range 14
Sta. 440, July 2, 1937 4.3 7.5 31.00 - 000172 8 WS 000285 L033 L0281 17,18 15300 0374432 2.M 2 130.4¢
31 -00058 A3 .078 .3 1400 0156008 "nn .2
L] 001158 37 .16 2.% 180 .00%0838 57.48 .8
s 00232 [] J264 .57 45 6 .00 00
ves 00464 0 .368 1.08 1.7 0 .00 .00
Median 001213
Total 30304 27019 1.2 2848 .88
Arkansas R, near Dardanelte, Ark., Ranqe 18
Sta. 640, July 2, 1937 112,55 .4 20.% - 000172 8 WS 000283 L033 L0241 1397 11900 .0282243 8" 2 5.93
S 00058 A% .07 4.32 100 0085301 n.9 .90
s 001158 ki B .10 1% 0044050 14.00 .13
s 00232 1] J268 .28 b ] .00 00
¥es 00464 [] 385 A7 15.3 ] .00 0
Kedrian 001213
Total 1258 90.42 1.3¢ ”"ne .50
Artansas R. near Dardanelle, Ak, Range id
Sta. 840, Juiy 2, 1957 17.60 3.8 .00 -- 000172 80 S 000285 033 0201 1380 11700 0139393 n.2s BH a0
(33 00058 138 .078 % 760 0039393 | -] 1.28
L] 001158 37 A8 2.08 47 .0020505 4.30 .9
%1 00232 ] il 1.2 0.3 0 .00 00
¥s 00464 ] .383 .86 15.2 ¢ .00 .00
Nedian  .001213
Total §1.80  &1.13 .68 36.89 .60
Arkansas R. near Dardanelle, Ark., Range 14
Sta. 1240, luly 2, 1957 34.62 .60 1150 - .000172 80 VS . 000285 033 Lot 1047 7008 0112577 10.52 b 9.10
£5 00058 136 .078 1.3 345 .0023428 214 t.8%
L] .001158 97 16 1.58 45 .0011598 1.08 .00
] .00232 ] 268 96 i7.8 ] .00 .00
Vs 00464 [ .383 b6 11.9 ] .00 .00
fedian 001213
fotal 13,79 18.¢0 Rl 10.99 .59
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TASLE NO. C-13

MODIFIED LAURSEN METHOD
SEOIMENT LOAD CALCULATIONS

Bed-Material
Location q v ] L] H Bed Coaposition L] H v 4 Sedrsent Loaé fatio Froude Adjusted .Adjusted
ad fate e e Toas Per Day/Ft  Cosp/Obs  Musber Cosputed  Ratio
che/ft Size Geoa. Mean Pb R Fr Load Coap/0bs
Class Size, ft. 2 Cosputed Observed Toas/hay/Ft
i 2 3 4 $ b ] * 10 1 12 13 14 15 16 17 4 19 0
Arkansas R. near Dardanelle, Ark., Bridge
Sta. 416, April 1, 1958 98.18 .38 2.0 -- 000143 35 S . 000285 033 018 17,30 7100 .0268403 .73 .1 .17
S 00038 A3 206t .18 1230 0084740 n.% 17.53
L] 001158 97 42 2.1% 110 . 0032413 .47 (%]
s 00232 0 252 L% a [ 00 .00
ves 00464 ] 385 B i 1.4 ] .00 .00
Nedian 001213
Total 100.20  B5.%¢ .17 70.28 Bl
Arkansas R, near Dardanelle, Ark., Bridge
Sta. 610, April 1, 1958 124.8% 3.5 2.7 - 0001436 33w 000285 033 018 12,99 18100 0349451 1,54 .20 W
S 00058 A3 088 .3 1300 . 0126495 Q.. 8.0
] .001158 57 142 2.28 125 0030394 14.99 11.38
s 00232 ¢ 262 1.2¢ 2 ] 00 .00
ves 00464 ¢ .383 .84 14.8 [ 00 00
Redian 001213
Total 184.17  183.09 1.0¢ 125.56 b9
Arkansas R, near Dardanelle, Ark., Bridge
Sta. §50, April 1, 1958  102.2¢ 4% 2.0 -- 0001436 33 WS 000283 033 .018  18.30 18700 0206087 %.8% 15 .11
(2 00058 A3 061 3.4 1300 .007242% 9.9 17.8¢
ns 001138 57 .12 2.3% 133 .0027122 1.4¢ 5.59
(5 00232 [} 262 £27 » ] .00 .00
¥es 00464 0 385 .85 5.2 0 .00 00
Median 001213
Total 84,37 110.18 0 1.3t .87
Artansas R. near Dardanelle, Ark., Bridge
Sta. 1130, April t, 1938 83.22 438 19.00 -- 0001434 35 VS . 000285 .033 088 1446 14000 .0268400 9.9 .18 48.26
F§ 00058 A3 .06k 4.86 1100 . 0080866 1817 14,00
s 001158 A7 1482 .00 97 .0030201 [N E N (]
s 00232 0 2252 .18 3 ] .00 00
ves 00868 (] .383 a7 13.% 0 .00 .00
Median 001213
Total 94.82  80.6% 1.05 65.55 .8t
Arkansas R. near Dardaneile, Ark., Bridge
Sta. 1290, Apral f, 1958 62.95 3.6 17,26 - 0001434 35 vFS . 000285 .033 L6198 15.66 14400 0193530 32.89 .16 28.5¢
3] ,00058 W13 .06t 4.62 980 .0056158 9.53 8.30
ns 001158 1] 142 1.98 21.5 0006349 1.08 .00
€8 .00237 ] 292 142 102 ¢ .00 .00
ves 00464 ] .385 N [M 0 .00 .00
Redsan 001213
Total $5.92 4 .98 36.68 8




suoe|NojeD PEOT JUBWIPOS POYIEW UesINe peyipo O xipueddy

L1O

TABLE NO. C-18

NODIFIED LAURSEN NETHOD
SEDIMENT LOAD CALCULATIONS

Bed-Material
Location q v ] [] § ToF Bed Cosposition [ 1 Y [4 Sedisent Loatd Ratio Froude Adjusted  Mjusted
and date eeesseseseeseeeocseoooeees Tons Per Day/Ft  CoapsObs  Nusber Cosputed  Ratio
chs/ft Size Geos. Mean M  eeseecemeeeemcen fr Load Coap/Cbs
Class Size, ft. 1 Cosputed Observed Tons/Bay/Ft
{ 2 3 L] 5 [ 7 8 ¢ 10 1 12 13 i 13 13 17 18 19 2
Arkansas R. near Dardanelle, Ark., Range 3
Sta. 230, April 1, 1958  135.63 5.9%  2.20 -- 0001436 35 wS . 000285 033 L0188 1933 20000 0385206  161.06 .20 109.83
1] 00038 A3 061 5.7 1580 . 0145806 .27 4.57
ns 001158 5 142 .48 153 0038833 012 “w.n
[£1 100232 ] 252 .38 h ] ] .00 .00
vs 00464 ¢ 383 90 16.2 0 .00 .00
Nedian 001213 )
Total 185 0132 1.23 168.17 .84
Arkansas &, near Dardanelle, Ark., Range 3
Sta. 620, April 1, 1958 82.10 an s - 0001434 %5 ws .00028% 033 018 5487 14700 0214558 .00 A7 8.9
s 00058 A3 061 69 1130 007313 1.2 1314
nS 001158 5 442 .11 100 . 0027103 4.01 .97
cs 00232 [] 282 1.5 n [] .00 .00
ves 00464 0 385 .18 13.7 ] .00 .00
Bedian 001213
Total 70.22  40.4¢ 1.1 36.9¢ N
Arkansas . near Dardanelle, Ark., Range 3
Sta. 1010, April 1, 1938  66.34 L 100 — 0001434 55 VS .000285 .033 W18 1413 12300 038326t .87 22 308
s 00058 A% 06t L7 720 0100248 17.% 1.2
|.] 008158 .57 142 1.9 203 0122933 2.0 13.01
s 00232 [] 2262 B .1 0 .00 .00
ves 00444 [] 303 b8 12 ] .00 00
Nedian 001213
Total 108.46  47.26 - 1.82 8.1t 1.01
Arkansas R. near Dardanelle, Ark., Range 3
Sta. 1400, April §, 1938  29.92 . 9.00 -- 0001438 55 WS 000283 .033 018 133 8100 .022777 18.15 A9 13.00
13 00058 436 08l 3.3 380 0044102 3.48 PR}
ns 001158 .57 142 (L 31.5 0018350 .46 1.05
(s 00232 ] 252 .81 18.2 0 .00 .00
ves 00448 ] 383 83 0.3 [ .00 .00
Median 001213
Total 2530 19.06 1.2 18,48 .88
Ariansas R, near Dardaneile, Ark., Range §
Sta. 1780, Apra) 1, 1938 12,40 2.8 5,00 -- 0001438 55 VFS ,000283 033 018 8.44 4250 0160217 3.3 .20 .
(13 00058 A3 081 249 160 . 0025148 .84 .40
ns .001158 .57 142 1.07 21.5 0012382 4 .00
s .00232 ] 252 .40 11.2 0 .00 .00
ves 00464 0 .385 39 8.9 0 .00 .00
Median 001213
Total 8,42 8.80 .18 £.39 1]
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TABLE NO. C-17

NMODIFIED LAURSEN METHOD
SEDTMENT LOAD CALCULATIONS

Bed-Material
Location [ ¥ ] ¥ § 1% $ad Cosposition [ 1 AN 3 Sedisent Loaé tatio Froude Adjusted Mjusted
ang date e e Tons Per Day/Ft Cosp/0bs  Musber  Coeputed  Ratio
cis/ft Size Geoa. Mean Pb m— .- fr Loas Conp/Cbs
Class Size, ft. 1 Conputed Dbserved Toas/Day/Ft
1 2 3 § 5 [ 7 8 ¢ 10 ] 12 {3 14 [t 16 7 ] 1" 2
Arkansas R. near Dardanelle, Ark., Range §
Sta. 290, April 1, 1958 42.718 .72 s - 0001434 35 ws .00028% 033 018 12,90 10300 .0260598 30.10 A% .48
s 00058 A3 081 L 340 0059743 6% 493
] 001158 47 AR 1.42 48 .0022018 2.5¢ .92
[£] 00232 ] 252 Rl 1.4 [] 00 00
ves 00444 ] 185 40 11.2 [ .00 .00
fedian 001213
Total 39.55 W70 L. B0 .8t
Arkansas R, near Dardaneiie, Ark., Range 8
Sta. 690, Mpril 1, 1958 48,64 416 1850 - 0001434 35 s 000283 033 016 15.34 14300 0264590 49,05 A8 .
(33 00058 138 081 4.53 $00 0073323 13.39 10.32
"s .001158 A7 182 i 78 0026724 4.9 L
= 00232 ] A2 1.03 il [] 0 .00
ves 00454 9 383 T2 12.7 ] .00 .00
Redian 001213
Total 87.60  101.9% 4 51.33 50
Arkansas R. near Dardanelle, Ark., Ringe &
Sta. 1100, April 1, 1958  &6.84 3 e - 0001436 55 WS .000285 .033 018 15,37 14400 0227890 41.00 A7 n.32
s 00052 A3 041 4.5 §50 0064757 1,43 (X}
] 001158 87 182 1.97 82 .0023076 415 .37
£s 00232 ] 262 .07 2.4 [ 00 .00
ves 00484 [} .68 13 12.9 [ ] 00
Medias 001213
Total 5e.81 .4 4 %18 80
Arkansas &, near Dardanelle, Ark., Range §
Sta. 1300, April 1, 1958 §4.00 4.5 12,00 -~ 0001438 55 WS . 000285 033 018 1308 2100 0284108 a.n W23 25.58
s .00058 A3 081 3.8 3680 005984 [ B4 5.35
ns 001158 .57 J48 1,46 37.9 0023571 i 2.28
cs 00232 (] 252 3 18.2 ] .00 .00
¥es 00464 ] 388 A 0.3 ] .00 .00
Hedian 001213
Total 3417 20 £.23 pANL 15
Arvansas R. near Dardaneile, Arb., Range £
Sta. 1900, April 1, 1958  41.58  3.30 12.80 -- 0001438 5 VS 000283 .033 W08 1340 4250 . 0072520 f.14 R 8.75
[ 1] 00038 A3 .08t 3.93 160 0018762 1.3t 1.09
] 001158 .57 A8 1.7 21.5 0006201 10 00
s 00232 L] 252 R §1.2 [] .00 .00
yes L0084 ] .385 53 B.9 [ .00 .00
Median 001213
Total 10,15 38.09 W10 7.8¢ 23
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TABLE 0. C-18

NODIFIED LAURSEN METHOD
SEDIMENT LOAS CALCULATIONS

Bed-Material
Location [] v ] ] H TF Ded Compusition (] H 1 [4 Sedinent Load Ratio froude Adjusted  Mjusted
and date e e e Tons Per Bay/Ft Cosp/Obs Wusher Cosputed  Ratio
chs/it Size Geca. Nean Pb B St fr Load Losp/0bs
Class Size, §t. 1 Cosputed ODbserved Tons/Day/Ft
i 2 3 i 3 [ 7 8 9 10 {1 12 13 1" 13 16 i7 18 1 20
Arkansas R. near Dardanelle, Ark., Range {3
Sta. 330, April 2, 1938 136.23 345 /.00 - 0001434 3 VS 000283 033 L018 19.88 19300 0334146 122.M2 .t nuo
] 00058 A3 081 3.57 1550 .012029¢ - 4.25 nn
ns 001138 5 A8 .39 143 .0049304 18.1¢ 13.02
£s .00232 1] 20 1.3 3.3 ] K. .00
¥s 00484 ] 383 .88 13.7 0 00 .00
Hedian 001213
Total 185.32  150.17 1.23 133.07 .89
Arkansas R, near dardanelle, Ark., Range 13 .
Sta. 710, April 2, 1938 .2 4.9%  1%.00 -- 0001434 5 S 000283 013 018 144 1000 0345148 87.82 .20 .46
FS 00039 A% 06t 4.8 1120 0107707 .4 18.%
us 001158 .37 182 2.00 9 .,008145¢ 10.35 L2
=] 00232 [] 262 113 104 ] .00 .00
ves 00484 [] 388 a7 13.3 ? 00 00
Nedian 001213
Total 125.83 t32.77 n 8%.91 57
Arkansas k. near Dardanelle, Art., Range 13
Sta. 1100, April 2, 1958  49.43 . 1320 - 0001434 55 WS .000285 033 L8 1572 11700 0245584 N .18 un
1] 00038 13 .06t 4.05 430 0063253 5.8 6.38
L] 001158 57 142 1.7 54 .0020440 N 2.06
cs 00232 (] 262 Rl 1.2 (] .00 .00
ves 00464 ] 383 Nl 1.8 ] 00 .00
Kedian 001213
Total 413w B/ 3.2 .49
Arkansas R, aear Dardanelle, Ark., Ringe 13
Sta. 1480, Apri) 2, 1958 1344 .24 5,00 - 0001438 85 S .000285 033 018 . .28 4200 0140738 5.4 A8 430
11 00058 13 081 . 215 .0019585 i .80
" 001158 .97 142 1.7 2.7 .0007318 2 22
(s 00232 0 252 N1 12 ] .00 .00
ves 00454 ] .383 A3 9.2 ] .00 .00
Nedian 001213
Total 5,08 16.32 .37 5.12 )
Arkansas R, near Dardanelle, Ark., Range 13
Sta. 1860, April 2, 1956 13.20 2.4 5.30 -- 0001434 35 vF§ . 000283 .033 .018 0.69 4300 , 0154524 5.58 .19 4.03
13 00058 A3 .08l 2.5 175 0025487 R b8
XS 001158 57 .42 .10 22 0011827 A .00
[ 00232 ] 2R Ny 1.4 0 .00 .00
Vs 00468 ] .38 41 9.1 0 .00 .00
Hedtan 001213
Total 8.50  14.33 48 [Ny I
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TABLE NO. C-19

MOBIFIED LAURSEN METHOB
SEDIMENT LOAD CALCILATIONS

Sed-Materiat
Location q ] ] ] g Tof Sed Compasition [} t v 4 Sediseat Lead Ratio frouts  Adjusted  Mdjusted
and date e o e e Tons Per Day/Ft Cosp/Dbs  Musber Cosputed  Matio
efs/ft Size Geos. Kean ®» oo Fr Load Cosq/0bs
Class Size, ft. 3 Cosputed Dbserved Tons/Bay/Ft
i 2 3 4 3 ] 7 ] ] 10 it i2 13 1? 4] [ 17 12 19 0
Arkansas R. near Morrilton, Ark., Range 3
Sta. 350, April 7, 1958 43.03 .n il.00 -~ 000184 35 WS 000283 .03 018 488 13200 0194508 n.83 Jb 19.13
31 L0058 L2188 06 4.32 800 0090177 10.4¢8 Ln
us 001158 L AnS .2 1.88 70 .001483¢ 1.9% .44
s 00232 [ 292 1.05 Fil ] .00 00
ves 00454 ] .38% ] 1.3 [ .00 .00
fedian  .001213
Total 3.7 w8 Bl 2.9 .50
Arkansas R. near Morrilton, Ark., Range §
Sta. 810, April 7, 1958 88.19 424 20.80 -- 000166 5w . 000285 .03 018 18.51 19000 .023419% unn Y L[ %]
s .00058 2185 081 . 1500 0143498 .17 2.33
ns L001158 L4148 .12 .33 134 .0024754 .8 4.8
s 00232 ¢ 262 .27 ¥l [] S0 .00
[ 00464 [} .388 R 15.4 0 .00 00
Redian 001213 .
Total 5.0 1822 57 79.43 .3
Arkansas R, near Morrilton, Ark., Range 3
Sta. 1110, April 7, 1958 73.%2 .83 19.30 -~ 000168 35 WS 0002683 .03 018 10,83 17800 L01%9277 39.57 A3 u.n
S 00058 L2185 Obl 3.2 1350 0113343 23.02 20.23
85 001158 4168 142 2.26 122 .0019286 3.83 L
s 00232 ] 262 1.3 2 ¢ .00 .00
ves 00484 ] .38 A3 1.6 0 .00 .00
Median 001213
Total 84,48 9284 W12 38.38 .63
Arkansas R. near Morrilten, Ark., Range §
Sta. 1380, April 2, 1958 4§9.40 3.5 15.80  -- 000164 35 VS . 000283 .03 .08  .15.08 14000 .0225025 30.02 A7 .08
11 .00058 2183 081 4.4 §80 .0108306 1445 160
L] 001158 L A145 182 1.9 T 0017233 2.3 1.85
o] 00232 ] 252 1.08 un.7 A | .00 .00
ws 00464 [} .383 0 2.4 0 .00 .00
Nedian 001213
Total 4.76 18,03 .59 3.3 2.08
Arkansas R. near Morriiton, Ark., Range §
Sta, 1780, dpral 7, 1958  27.58 L7 g.70 -~ .G00184 55 wS . 900283 .03 .08 1LY 9000 0225234 i6.77 A9 12.20
F§ .00058 2183 081 3.53 445 0084570 4.3 459
s 001158 ALY A8 §.92 42 (0014467 .08 K
4 00232 ] 252 .86 15.2 ] .00 .00
ves 00464 0 .38 36 0.6 ] .00 .00
Hedian 001213
Total 215 1L 1.7 16.78 1.22
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TABLE NO. C-20

MODIFIED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

Bed-taterial
Location q v [ L] H w fed Composition L] H ¥ 4 Sedisent Load Ratic froude Adjusted AMdjusted
anddate e cceeas Tons Per Day/Ft Cosp/Dbs  Musber Cosputed  Ratio
cés/it Size Gecs. Mean P e fr Load Conp/0bs
Class Size, ft. 1 Cosputed Dbserved Tona/Day/ft
| 3 3 4 3 [ 8 ¢ 10 11 12 3 1" [H] 16 4] 1 1 2
Arkansas R. near Morrilton, Ark., finge 7
Sta. 1300, April 7, 1958 6,48 2.70 .4 - 000165 5 S 000283 03 018 .2 2130 0268821 Ln R .2
S .00058 2188 081 (8 13 70 0047742 Lt Sb
ns 001138 L4953 142 .00 14.1 0030071 53 .25
€ 00232 0 252 A5 1.3 0 .00 00
vs 00464 ] 383 .2 [] 0 .00 K.
Median 001213
Total (R 3.70 1.1 .01 .82
Arkansas R, near Morriltos, Ark., Range 7
Sta. 1480, Apral 7, 1958 32.14 3.8 .y -- 000166 5 s 000285 03 JO18 12,78 10300 0231280 20.07 A8 (LR )
s 00058 2185 0b1 3.7% $30 0090497 a7 EN 1Y
ns L0 LS Jd 1.4 47.3 0014802 .28 K
cs 00232 ] 262 7 15.3 [] .00 .00
ves 00484 [} .38% .3 it} 13 00 00
fledian 001213
Total 2923 1B.b% 1.5 A7 i.18
Arkansas R. near Borriltoa, Ark., Range 7
Sta, 1980, Mpr1l 7, 1958 107.87 L5 2350 - 000164 3 WS 000283 .03 L0818 19.48 20500 0248000 n.n A7 58.90
S 00038 L2108 081 5.8t 1750 .018538¢ @.t7 N2
L] 001138 L4088 .12 2.4 150 0029205 8.3 [R]]
(%] 00232 0 .262 1.35 32.5 0 .00 .00
ves 00454 ] .383 /3 14.3 0 .00 .00
Hedian 001213
Total 120.90 128.04 . 500 103.12 .8
Arkansas R. near Morrilton, Ark., Range 7
Sta. 2250, Apr1l 7, 1958 125.02 532 23.50 -~ DO018b 3 WS 000285 .03 L088 L 19.68 20300 .0337040  113.77 A4 n.iat
£S 00058 ,2185 061 3.8t 17%0 (0227709 14.86 .85
ns 001138 L4153 142 .48 160 0081394 13.97 y.97
s 200232 ] 252 1.4 32.3 ] .00 .00
ves 00464 [] 388 9 14.3 ¢ .00 .00
Nedian  .0012()
Total 04,61 130.37 1.97 144,02 112
Arkansas R. near Morrilton, Ark,, Range 7
Sta. 540, April °, 1958 86.32 3.3 26,00 -~ 000166 35 VS 000283 .03 018 20.70 22000 0114322 25.64 At 30.48
F§ .00058 2185 081 st 2000 .0076892 17.92 20.50
ns L001158 L4185 A 2.82 190 0012313 2.87 3.28
s 00232 ¢ 29 1.48 39 0 00 .00
ves 00464 [ .383 .97 18.1 0 .00 .00
Redian 001213
Total .43 13.B4 3.8 54.27 1.9
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TABLE NO. -2t

NOBIFIED LAURSEN METHOD
SEDIMENT LOAD CALCULATIONS

Bed-Material

Location (] ] ] ] H 13 S2d Composition » 1 1 4 Sadinest Load fatio Froute  Mjusted  Adjusted
and date mmvemssssessusessscosnens Tons Per Day/Ft Cosp/Obs Nusber Cosputed Ritio
tis/it Size Geos. Mean M  eeseeeeceeceiees fr Load Coap/0Obs
Class Size, ft. 1 Conputed Dbserved Tons/Bay/ft
1 2 3 4 -] [ 7 8 * 10 i 12 [M 14 15 % 17 [{] 19 20
fArtansas R. near Morrilton, Ark., Range i1
Sta. 370, dpril 7, 1958 50.62 .42 1480 -- 000168 55 VS . 000283 .03 018 15,42 14500 0191330 26.13 48 .31
1] 00058  .2183 061 4.8 980 0097431 13.32 11.50
3 001458 LA%S 142 1.98 82 .008745% 2.1 2.06
s 00232 ] 252 .12 2.3 L] .00 00
Vs 00464 ] 383 13 1.9 0 .00 .00
fedian 001213 .
Total 4.8 51,04 .82 .44 I
Arkansas R. near Morrilton, Ark., Range 11
Sta. 840, April 7, 1938 9.5 432 (%80 -- 000166 55 WS 000283 03 L0000 19,06 18200 0251421 58.07 A7 3.2
S .00058 L2183 041 5.3 1400 , 0130548 W n.an
s 001158 L4043 442 2.29 127 .0026174 4.00 4.8
23 00232 [] 282 L2 2.5 ¢ .00 .00
vCs .00489 0 .383 B4 14.9 ] .00 .00
Wedian 001213
Total .88 89.38 1.4t .84 .8
Arvansas R. near Morrilton, Ark., Range {1
Sta. 920, Mpril 7, 1958 nn .83 1070 -- 000864 35 WS .000288 a1 W18 IAAT 19000 .61%020 £0.78 A3 3.9
2 00058 2188 081 3.45 1300 0115013 0.462 7.3
L] 001158 L4183 402 .3 135 .001907¢ 4.08 R ]
=] 00232 0 282 t.27 8.3 ] .00 .00
s 00464 [ .38 .Bb 5.1 0 00 00
Redias 001213
Total 49.43  88.27 .80 §2.97 A
Arvansas R. near Horrilton, Ark., Range 11
Sta. 1220, Apral 7, 1958 U6.09 3.58 1580 -- . 000166 55 VS 000285 03 018 16,18 (5200 019529 2.9 b 343
S 00058 2183 061 4.7 1030 0100844 1527 13.13
ns 001158 L4183 142 2.05 0018738 2.54 2.18
% .00232 [] 292 [ H n ¢ .00 .00
ves 00464 0 383 B $1.1 ] 00 .00
fedian 001213
Total .3 8.2 £.10 40.74 94
Artansas R. near Morrilton, Ark., Range 11
Sta. 1500, fprsl 7, 1958 72.3t £33 1870 -- 000464 55 VFS . 000285 .03 L0108 1A% 16200 029109 56.83 Nt 487
S .00058  .2185 088 4.90 1120 0157198 30.49 22.81
s L001158 LMY RLY .10 99 .002682% .28 3.86
s .00232 ] 252 1.18 e ¢ .00 .00
vCs 00464 ] 388 .78 12.2 ] .00 .00
fleduan 001213
Total 9.7 18.88 9 68.24 3.62
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TABLE ND. C-22

MODIFIED LAURSEN NETHOD
SEDIMENT LOAD CALCULATIONS

Bed-Material
Location q v ] [ ] H T0F Bed Coaposition ] H v 3 Sedisent Loaé Ratio froude Adjusted  Mdjusted
addate s e Tons Per Day/Ft Cosp/Obs  Musber Cosputed  Ratio
efsiit Size Geos. Mean Ph R et fr Load Cosp/Obs
Class Size, ft, 1 Cosputed Observed Toas/Day/Ft
1 2 3 4 3 4 7 [] 9 10 1 12 i3 i1 13 16 1 1% 1t 2
Arkansas R, aear Morriltos, Ark., flange 20
Sta. 240, April 7, 1958 104,74 LIS U & 10 000146 55 WS .000283 .03 018 2042 21300 0197180 52.94 JAS .00
S 00058 .08 061 4.03 1950 . 0131490 .1 n.a2
ns 001158 .amS 142 2.%¢ 103 0027378 wmn .47
[ 90232 [] 252 1.4 » [ .00 .00
ves 00464 ] .38 95 12.4 0 00 .00
Nedian 001213
Total 7.86  49.32 1.98 90.38 1.84
Arkansas R. near Morriltom, Ark., Range 24
Sta. 430, April ?7, 1958 84.13 4.2 19.80 - 000188 5 S 000285 03 L0018 18.06 18200 0242946 $5.20 A7 4468
s .00058 2188 061 3.33 1400 0145222 .00 2.70
s 001138 LANS Bir] . 125 0024938 5.47 (8]
23 00232 ] 262 L% 2.8 ] 0 00
ves 00484 [ .385 K1 14.8 [ 00 .00
Nedian 001243
Total L2 N TR %3] 1.48 73,95 1.20
Arkansas R. near Morrilton, Ark., Range 2¢
Sta. 840, Apral 7, 1958 80.98 4,82 ib.BO -~ 000164 55 VS 000285 03 010 1660 16100 0338393 nu ¥4l 52.93
FS .00058 2185 061 4.9 1130 0198416 3.5 .08
] 001158 L4188 142 2.41 101 . 0033004 .48 3.13
s 00232 0 262 114 u [] .00 00
ves 00464 0 383 .8 13.8 0 00 .00
Median 001213
Total 12937 15606 . B4 25.75 B
Artansas R, aear Morrilton, Ark., Range 2¢
Sta. 880, April 7, 1958 98.28 5.8 16.80 - 000166 35 S 000283 .03 018 168 16100 0534148 14174 .25 n.%n
S 00058 .218% 081 W 1130 .0299534 ne w3
ns 001158 4183 182 .U 101 .0054340 18,42 | R
€s .00232 [] 292 1.1¢ u ] 00 .00
vis 00464 ('] 385 .18 1.8 [ .00 00
Median  ,001213
Total 23385 173.89 1.36 132.81 W6
frkansas R. near Horrilton, Ark., Range 24
Sta. 1099, dpral 7, 1938 48.93 . A 10.50 ~- 000168 35 WS 0600285 03 018 13.13 11000 0464554 §1.39 W25 W3t
F§ .00058 2185 081 .08 58 0019393 2.5 1.43
L1 L001858 L4145 442 1.87 52 .0034580 .57 2.5
s 00232 [ 252 94 1.2 0 00 .00
ves 00464 0 ) .62 1.4 0 .00 .00
Median  .001213
Total 68.52  49.89 .37 38.30 0
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TABLE ¥G. C-23

MODIFIED LAURSEN METHOD
SEQINENT LOAD CALCULATIONS

Bed-Naterial
Location Q v ] (] H T0F Bed Compositioa [} 1 v ¢ Sedinent Load Ratio Fr Miuste Mjusted Adjusted Load
andRun Mo,  emmeseeeeceamemeeceee - Tons Per Day Cosp/Dbs Computed Ratio Tons/Day/Ft
Size Beow. Bew A 00000 e Load  Conp/Obs =——osommmrenae
Class Size, ft, 1 Coaputed Chserved Tons/Bay Coeputed Observed
1 2 3 4 3 [ 7 8 9 10 #H 12 13 18 13 16 17 ] 1 20 b3 2
Fluse Tests by Sisons and Richardson, .19sa Sand
Rus ¥o. 8 14.81 .99 .93 2 0007 [~ 000285 083 02 L2 3000 0937338 n.8 18
3 ,00058 .8 048 2143 103 .0599312 3.% 1.8¢
us ,001138 .18 45 R 18 .0019763 Bl 3
s 00232 9 258 5 9 0 .00
ves 00444 9 .385 .38 9 .00 .00
Median 000623
Tota! a2 2.8 .9 2.33 1.2 317 2.40
Fluae Tests hy Sisons and Richardson, .19sa Sand
Rus No. 28 .4 1,04 .54 § 0007 s .00028% 043 £ 3.8 1800 0209061 L ¥ .95
11 00038 g0 048 177 40 .0102233 1. .70
HS 01158 .18 A48 8 14 -, 000356 .00 .00
€s 00232 [ 259 43 0 00 .00
ves . 00844 0 385 .30 ¢ .00 .00
Bedian 000623
Total 8.5 N 10.98 2.55 23 32 .03
Fluae Tests by Sieons and Richardson, .1%se Sand
Run No. 13 21.84 3.4 e 8 .00z 87 WS 000285 083 .02 803 3800 .4M21222 29047 A4 bb0k
S 00038 J87 L0685 .4 155 4005492 236.2¢ L
s .001158 .18 A3 1,12 23 0142343 0.3 1.9
€ 00232 ] 2% 43 ¢ 00 .00
V(s 00448 ] 185 Rl [ .00 00
Medran  .000823
Total 8.2 18 A58 121.81 103 15,20 1473
Fluse Tests by Siaans and Richardson, .1%as Sand
fun Mo, 21 14,13 4.03 .30 8 .00542 b VS 000285 043 02 1676 13200 4.687343  2012.48 1.00  327.1%
1] 00058 a6 048 (8] 790 5.436289  2434.84 3.
ns 001158 .18 B 1.97 80 1404328 IR §.8
€s .00232 ] 259 1.4 toe 00 00
ves 00464 ¢ 385 0 .0 .00 .00
Nedian 000623 i
Total 4548.50 1097 4,15 73215 47 81527 13143
Fluse Tests by Sieons and Richardson, .!9s Sand
Run No. 37 21.8¢4 420 ) 8 .0095 83 VFS 000285 0 W02 22,28 20000 4,217830  3546.53 .92 0.13
FS .00058 .187 048 8.73 2500 13.06750  7703.55 1345.30
ns 001138 .18 147 3.03 290 .3720792  219.88 18.3¢
s 00232 0 257 L1 (] .00 .00
ves 00464 9 .385 118 ] .00 W00
Medran 000623
Total 11592.03 2789 Lis 2023.82 13 252,98 14B.83
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TABLE NO. C-24

NODIFIED LAURSEN METHOD
GEBIMENT LOAD CALCULATIONS

Bed-Material
Location ] v 1] [ ] § Tof Bed Cosposition [] i ¥ 4 Sedinent Load Ratio fr Mjusted Mjusted Adjusted Load
and Run Mo. s —————— e e Tons Per Day Conp/Obs Computed fatio Toas/Day/Ft
Size Geca. Nean M Bt bl Load  Comp/Ohy --—--—-uo-m—mv
Clasy Size, ft. 1 Coaputed Ohserved Tons/Bay Cosputed Dbserved
{ 2 3 4 S ) 7 ] L to 1 12 13 1" 15 16 17 1 1t 20 i n
Fluse Tests by Sisons and Richardson, .27aa Sand
fun No. 51 9.86 1.24 R 8 00048 b VFS 000285 039 192 $.30 2150 .0206712 3.5 22 1.50
[ 00058 1/ 043 1.86 70 0050356 1.3 N -]
[+ 001138 A% 14 .83 4.5 0001451 .04 ~03
cs 00232 .09 258 A7 9.7 -.000368 00 .00
ves 00464 .03 .385 3 8.1 -.000342 .00 .00
Median 000886
Total [N 32 .32 438 1349 .55 04
fluse Tests by Simans and Richardson, .27ea Sand
Run Wo. 33 i7.8 2.06 1.08 8 .03 83 VFS 000285 .03 02 10,43 7200 1992217 ;573 L35 40,04
[ 00058 ) 080 3.13 318 0883713 41.03 1.8
ns 001138 453 A3 .42 36 0104442 .0 2.1
s 00232 095 2 K/ 14.3 0004473 2 .09
¥s 00444 .03 .385 53 10.5 -.000158 .00 .00
fedian 000886
Total 142.01 n.1 (%) 59.3¢ 1.9 .2 3.8¢
Fluse Tests by Sisoss and Richardson, .27as Sané
Run No. 43 21.8¢ .8 .38 5 .00138 [T 000285 039 .02 . 3400 7048034 415.48 O Wl
2] 00058 ] .08k 2.3 135 2948482 17387 35.20
ns 001158 A53 A8 1.08 21.5 0400038 35.38 .16
s .00232 095 el b0 12.2 0069763 (81} K4
ves 00444 .03 .38 40 e .00129N g1 b
fedian 000886
Total 2074 7% 129 127.49 1.8  15.94 .5%
fFluse Tests by Sisons and Richardson, .27ss Sand
Run No. 46 2.7 3.68 nll 8 .00147 83 VFS .000285 019 .02 .9 £100 1,014440 596,00 5 1
33 00058 J% .048 .9 45 4602302 273,92 57.13
ns 001138 433 .13 (B Y 32 .0725152 2.6 0.50
s 00232 095 .2 J7 13,5 0084072 k813 i
ves 00484 .03 . 385 .52 10.2 .0013040 1 N
Median . 000886 y
Total 917,10 96.77 s.18 191,33 1.98  25.92 {210
Fluse Tests by Simons and Richardson, .27as Sand
Run No., 41 15.41 L] A5 8 .00932 52 WS .000283 L039 L0181 23,06 29000 1198721 &979.20 142 128,13
1 .00058 J7% L 519 2050 10.48358  4341.90 434,01
ns 001158 A5 A8 265 195 1.311944  545.8b 1934
[% 00232 .09 .25 1.48 38.5 0567971 23.63 3.43
ves 00464 .03 .38 .96 17.7 .0079783 3.3 .48
Median  .000884
Total 9913.51 e 5.70 141,060 .97 1B0.13  184.58
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NODIFIED LAURSEN METHOD
SEDINENT LOAD CALCULATIONS

TABLE MO, C-25

Bed-Material
Location ] v ] H F Bed Composition w ] ¥ [ Sedinent Load Ratia Fr Adjusted Adjusted Adjusted Load
andRunMo.  eseeececcceccsmeaeaeeeses Tons Per Day Coap/Ohe Coaputed Ratio Tons/Day/Ft
Size Geow. Bean PV eeseeeeeceeeeee toad  Coap/Obs -—me—m-m—enemem
Class Size, ft. S Computed Bbserved Tons/Day Cosputed Qbserved
f 2 L] [ 7 8 ® 10 i 12 13 it 18 1 17 18 it 2 il 2
Fluse Tests by Simons and Richardson, .43se Sand
Rus Wo. 20 8.14 1.68 .4t .00193 [YE 3] 000285 01 L0098 9.9 6100 . 0800984 i1.60 .38 684
3 . 00058 N .06 .9 253 .0351520 .13 3.00
L 001158 49 448 .33 32 .0101423 3.9 .55
s .00232 3 W56 T i3.4 .002625% .58 2
vis 00444 .04 .18 St 10.% ] 00 .00
Redian 00148
Total 2.8 1106 .16 11.81 .05 1.45 1.38
Fluae Tests by Sisons and Richardson, .45e Sand
fun Mo. 23 13.3¢ 2.5 .43 00247 WS 000283 01 L0192 11,04 8700 2566197 92.43 -3
[ .bo0se oA 045 3.% 440 1399052 $0.3¢% 11.n
s 004158 9 B 1.5% 44 0702513 5.3 L0t
%3 .00232 .3 .258 .89 16 0170470 614 1.47
Vs 00844 .04 .383 .59 .1 000779 .28 08
Hedian 00148
Tatal 17458 30.7% 3.47 2.9 1.54 5.9 3.65
Fluae Tests by Sisons and Richardson, .45as Sané
Run No. 40 2.4 1.32 0 00301 bh  VFS 000285 N} L02 14,00 12000 .A308030 249,03 NN
S . 00058 Nt 088 412 100 2132700 139.13 3.95
Hs 001158 4 NH 1.87 70 1431418 82.7% 19.7¢
s 00232 .38 .26 1,08 2.5 0320825 10,35 L2
ves 00444 .04 .385 1 13 0017894 .03 25
fedian 00148
Total S10.49 1417 -3.40 121.7 B8 1522 LT
Flume Tests by Sisons and Richardson, .45sa Sand
fun Mo. 3% 20.44 Ln .35 00384 b6 VFS 000285 .04 02 92,87 10200 1.334506 74401 £.12 10879
S 00058 o .088 3.73 S40 (7872145 .73 84,04
ns 001138 49 A3 1.49 3442292713 23549 340
%] .00212 J .26 .98 19 1169432 43,17 9.91
¥es 00464 .04 .18% b8 12 .0082980 4.62 47
Redian 00148
Total 489,03 221.2 8.73 1.3 98 2141 21.68
Fluae Tests by Sraons and Richardson, .45as Sané
Run Mo, 42 13.43 5.3 3t . 00985 68 VFS .000285 .01 021 14,93 13500 S5.435670  1971.03 170 t97.52
43 00058 .4 .08% 4.5 900 4.049299  1460.32 i7.14
ns 001158 49 R} L0 101 2.462280  B92.89 8.4y
s 00232 .36 .26 1.2 26 5073514 183.97 18.4¢
ves 00454 .04 385 .81 14.2 0324481 n.n 1.18
Redian 00148
Total 527,93 413 n.o AR £.10 0 %72 LM
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TABLE NO. C-286

MODIFIED LAURSEN METHOD
SEDINENT LOAD CALCULATIONS

Sed-Naterial
Locatina Q v ] ] S wF Bed Composition [} i 13 4 Sediaent Load Ratio fr Mijusted Mjusted Adjusted Load
ag Run R,  esesscescesmessccoromaooene Tons Per Day Conp/0bs Cosputed Ratio Tons/Bay/Ft
Size Gecs, Nean P2 essmesmsectemmeees Loaf  LoMp/DRg =msmmmsmemmmomeme
Class Size, ft. 1 Conputed Ohserved Tons/Bay Coaputed Observed
i 2 3 4 $ 4 1 ] 9 10 11 12 i3 1" ] 14 17 19 1" 0 i n
Fluse Tests by Sisons and Richardson, .¥3sa Sané
Run No. 17 10.83 .10 L.00 8 00136 [T 13 000285 003 02 1% 5100 0236818 [ /] Ry un
£§ 00038 013 0688 3.08 255 .0047251 1.38 5
ns 0011358 108 AS 1.39 32 0043690 1.2 .81
€s 00232 453 2 .80 3.4 0064459 1.9¢ By
ves 00484 A2 .38 .54 10.1 .0012117 .35 Nl
13 00928 004 57 37 8.7 -.000063 -.02 .00
Nedian 00305 .
Total 1.8 1.5 .24 an A9 5t 1.2
fluse Tests by Siaons and Richardson, .93a Sand
Rua ¥o. 38 22.68 .78 1.02 8 .003% 85 S 000285 003 L0192 17.00 17800 .120385% nn N an
S 00058 013 045 3. 1350 .0430781 2.38 L2
] Joo11se 0! L14b 23 135 .0330604 1.4 b47
s .00232 A58 25 1.33 32 .0338425 21.9 4.83
s 00444 A28 .38 B¢ 15.9 .0125381 1.8 2.3
¥E 00928 004 57 50 15.2 <3.13e-8 .00 .00
Median 00305
Total 1#3L2 86.2 .28 4.9¢ it 8.87 8.28
Fluse Tests by Sisons and Richardson, .¥3ea Sand
Run Mo, 12 a1 3.2 R 2 .04 85 WS 000283 J003 L0192 18,42 19000 2001021 11989 .58 354
S 00038 013 083 s.u 1500 0751392 45.03 1%
ns 01158 .101 BL .2 130 0622740 .3 1.8
s 00232 453 J25% .38 34 .0838233 w.n 10.08
ves 00884 A2 383 .n 6.7 0232443 5.1 3.90
¥fF6 00928 .004 57 .62 1.3 .0000700 K .01
Nedian 00305 .
Total 295,52 138 .25 o i - X B LW
Fluse Tests by Sisans and Richardson, .93am Sand
Run No. 1 2.33 410 .48 [ 2 [T 3] .000203 003 W02t 18,77 19200 5287233 3U8.77 .08 58.03
FS .00058 013,083 .73 1700 2254122  135.90 n.15
] 0011358 .10t .15 2.43 193 2173799 13008 23.87
[+ 00232 A3 .26 1.52 42 .22900%0  136.02 wnmn
ves 00464 A2 385 1.02 19.5 ,0982237 .22 10.78
VF§ 00928 .004 57 49 12,2 0004849 .29 .05
Nedran 00305
lotat .27 w2 3.3 142.26 .89 L1 3028
Fiuse Tests by Sisons and Richardson, .93mm Sand
fun No. 19 20.88 6.07 A3 8 .08 89 VS .000285 003 L0212 1985 20500 2.479359 139774 1.63 1513
3] 00058 013 .07 5.01 1950 1.344283  645.33 61.00
ns 001158 A0l BA .1 225 1140090  BA2.74 6.7
£s .00232 453 B3 §.82 48 1.200209  876.63 10.2%
ves .00444 A2 .385 1.09 27 .5568893  313.99 32.40
vig .00928 .004 57 Bl 3 .0034722 .79 8
Bedian .0030%
Tatal 3578.20  195.2 9.31 bEi I A7 ALTL
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TABLE ka. C-27

MODIFIED LAURSEN METHOD
SEDIMENT LORD CALCULATIDNS

LRSNSD1S

Concentration
] V. ] 5 T Bed Cosposition ] H | 3 Ratio Fr  Mijusted Adjusted Adjusted Load
(A 4) B el - 1] 1 Computed Ratio Tons/Day/Ft
Size Geoa. Mean Fb Cosputed Obaerved ¢ Comp/Obg ~—e-amem—owmomomn
Class Size, #t. 1 )4 i Cosputed Dhserved
i 2 3 4 H [ 7 [] 9 HY HY 12 13 14 13 16 17 18 1" 2
Fluse Tests by Toch, .Odea Silt )
Run #0. 101 - 1.87 346 L0010 85 Median  .000L31 L0043 3153 3000 i34 .34 .32 o4 6.60 L19 18851 238,34
Fluse Tests by Toch, .Odas Silt .
Run No. 102 - 1.74 L8852 L0047 43 Median 000134 L0043 30.66 33000  21.88 6.2 247 A3 1.% B 15759 177.98
Fluae Tests by och, .0des Silt : . .
Run No. 103 - .91 678 00084 45 RMedian 000138 L0043 31.75 34000 15.5t 5.8¢ 2,68 .4t S.61 W96 195.10 202,99
Fluse Tests by Toch, .Obas Silt
Run No, 104 - 2.13 A78 00107 45 Median 000131 L0043 29,83 33000 3226 8.7 .3 4 9.08 L3 4895 264,45
Fluse Tests by Toch, .O04ma Silt
Rup Mo, 103 - 2,81 L35 L001N4 53 Median 000131 L0003 33.47 0 JE000 L9 8.34 5.04 410 10.58 127 2L B0
Fluse Tests by Toch, .O4ss Silt '
Run Mo, 106 - 1.23 542 .0008% 45 Median 00013} L0043 27,68 30500 8.98 3.03 2.3 29 3.4 1,12 .36 SL54
Fluse Tests by Tach, .Dbas Silt
Run No, 107 - .83 W38 L0007 55 Median (000131 0003 2,71 T 3.5 73 4.87 2 2.07 2.03 18,02 637
Fluse Tests by Toch, .0%es Silt
fun Mo, 108 - .8 ,663 .004 £5 Median 000131 L0043 3396 36000 28,08 %.8! 2.8 K72 R KU v 2 I VI 24

Fluee Tests by Toch, .Odea Silt
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