- ' PROGRESS REPORT NUMBER 2

INVESTIGA rwON‘S OF SOME SEDIMENTATION CHARACTERISTICS

5 | OF SAND-BED STREAMS
-
i By
: N
D. W) Hubbell - ,
Open File Heport
v
7 GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
‘ /::f’ Wy 1?51‘3‘\@7;0‘}\7 ’yt},\

| AN /B RAR\(
Prep lred ag part of a program of the

Department of the interior for development of the :
: - Missouri River basin

\\

Linceln, Nebraska

1960




IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLO‘GICAL SURVEY

Water Resources Division - Branch of Quality of Water
513 Rudge and Guenzel Building
Lincoln, Nebraska

January 30, 1961

= .

\

/7% g aSEINGY U
A W O[v é},\\

g FEB 2. 1961 }
To: U. S. Geological Survey Library A ZIBRAR\(

Room 1033, General Services Building
Washington 25, D. C.

/‘

From: District Engineer, QW, Lincoln, Nebraska

Subject: Progress Report Number 2, Investigations of some sediment
characteristics of a sand-bed stream by D. W. Hubbell

Enclosed for your files is a copy of the subject report that has been

approved by the Director for release to the open file.

Don M. Culbertson

Enclosure




CONTENTS

Page
BB AT, v vm 5 e = 0 m so sie B cdn o wd ek WS E M E S S NS S B S SN S Ay U 1
TNt OQUCTION . & 55 0 0 om0 5 55 o 0t 5% oy e o 7w v & 6% nd 66 a4 58 60 56 6 2
Fleldlnvestlgatlons..“n”.“pA;.M,,,.M.,;LHH””M,DM A
Computations : s s = s s w5 6@ o 17
Preosentation of retulb .o cosb s snenas unsnos sesvnasunsony - OF
Flow resistance at individual sections............. i e 29
Some hydraulic and sediment characteristics upstream
and downstream from confluence. ... s »ccs0naososso 37
Channel geometry....... o NS WS B R M R 5 G S mAE R BE B . 43
Recommiendations : « ss e a5 6w ns 50wt 5 ss 95 86 20 ¢ 5 5 B NUE €6 E e 8 48
Conclusions. ... .o cuone. oo RS s W5 e e BE RS B S 5 N B AN S 50
Literataore: CITed . . . ow a s e e on @ 5 & 606 58 68 56 5 5 5 506 B BEE S 0 53
TRAIILES! 1o oira e 20 i omi site arvo oicat i Aisa ocig ot ol BpiSFondi S Bee b & 5 : B 9 R 54
ILLUSTRATIONS
- Page
Figure 1. Reach of the Middle Loup and Dismal Rivers
neay Dunning, NeDE . sese e 25206 ar we o0 o i b}
2. Confluence of the Middle Loup and Dlsmal
RIVETIS c wim v s m e s o 58 9 6 5 2w oo wie s 50 s 5w 4 o 6
3. Sections E and F, Middle Loup River......... 8
4. Sections R and P, Dismal River.............. 10
5. Sections S and T, Middle Loup River ......... 11
6. Cross-section profiles. .. ..c.00-cansses Cnooec 12
7. Variation of 0 4 with water temperature....... 24
8. Relation between measured suspended-sediment
concentration and k for individual verticals . 26
9. Variation of z; with fall velocity .«.....coucue 28
10. Relation between friction factors computed frorn
regression equation and from 2gSd/VZ2...... . 33
11. Variation of the Manning n with CVg........x. 36
12. Water-surface slopes on October 4, 1956 ..... 38

13. Relation of the Manning n at sections upstream

to the Manning n at sections downstream

from confluence. c«:s:scensosses 40
14. Relation of concentrations at sectlons upstream

to concentrations at sections downstream from

the cOnflUenCe « c v o-uveeooccncacoosooasoscan 41



Page
Figure 15. Several cross sections computed with a varia-

tion of the regression equation superimposed
on corresponding measured cross sections. ... 47

— Y

! TABLES
o Page
Table 1, Particle-size analyses of suspended sediment,
depth-integrated samples, Middle Loup and
Dismal Rivers near Dunning, Nebr........... 55
2. Particle-size analyses of suspended sediment,
point-integrated samples, Middle Loup and

R e e—

Dismal Rivers near Dunning. ... .eo.ocooesoo. .59
’ 3. Particle~size analyses of bed material, Middle
Loup and Dismal Rivers near Dunning........ 64
' 4, Summary of hydraulic data «oevvvnurnceroennnnn 72
; ' 5.  Sediment discharge computed with the modified
i instein. ProeelUuYe .« o s s e st s w pie o a2 sim si'e sie 74
l 6. Summation of z; and von Karman k values....... 75
’ 7. Dimensionless parameters for various rivers ... 76

! 8. Measured and computed widths and mean depths
for different river .SeCTiONS e sm » oo v o we w sin o 78

s

SN ——




PROGRESS REPORT NUMBER 2
INVESTIGATIONS OF SOME SEDIMENTATION CHARACTERISTICS
OF SAND-BED STREAMS

By David W. Hubbell
Abstract

Hydraulic and sediment characteristics at six river sections up-
stream and dewnstream from the confluence of the Middle Loup and Dis-
mal Rivers were measured and studied to determine some of the interre-
lationships between variables and the differences that exist between
common variables when two flows unite. The two stream‘s} which flow
through the Sandhills region of Nebraska, have about the same water dis-
charge, sediment concentration, and particle-size distribution of suspended
sediment and bed material. Sediment discharges and flow resistances
varied widely, although water discharges remained almost constant. The
factor affecting the variations was water temperature, which ranged from
3210 80° F. The bed form, which also varied with the Qater temperature,
seemed to have a dominating influence on the sediment discharge, flow
resistance, and possibly the vertical distribution of velocity and suspended
sediment. Multiple regression with parameters derived from dimensional
analysis yielded an expression for predicting the flow resistance and the
widths and depths of individual channel sections. Contrary to those near
many other confluences, slopes were steeper and channels were wider

downstream from the junction of the two rivers than they were upstream.
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Introduction

An investigation of specific sediment-transport phenomena
and field procedures was made during 1956 and 1957 in cooperation
with the U.S. Bureau of Reclamation. The purposes of this investi-
gation were to provide information on the regime of rivers and to
improve the procedures related to the collection of sediment data.
The basic data and results of the studies made in 1956 were presented
in progress report number 1, "Investigations of Some Sedimentation

Characteristics of a Sand-Bed Stream.' Some of the basic data and
results of the studies made in 1957 are given in this report.
The cooperative investigation for 1957 was discussed by

personnel of the Bureau of Reclamation and the Geological Survey

at a meeting on July 30, 1956, in Denver, Colo. Those attending

the meeting were:

O. C. Hansen, Region 7, U.S.B.R., Denver, Colo.

K. B. Schroeder, Commissioner's Office, U.S.B.R.,
Denver, Colo.

D. M. Culbertson, Geological Survey, Lincoln, Nebr.
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The objectives of the 1957 program, as outlined af the meeting
and given by the Bureau of Reclamation in a memorandum dated
July 30, 1956, were to study some of the variable hydraulic
parameters that affect sediment transport in alluvial streams, to
improve bed-material samplers, and tc determine the general
requirements for an adequate bed-material sample. The purpose
of this report is to present the resuits of the studies on some of
the variables-~-mainly water temperature--that affect sediment
transport in alluvial streams.

The investigation was programmed by Region 7, Bureau of
Reclamation; by the Division of Project Investigations, Commissioner's
Office, Bureau of Reclamation; and by the Geological Survey. The
part of the investigation by the Geological Survey was financed by
the Missouri River basin project funds and was made under the
supervision of the regional office, Quality of Water Branch, Geological
Survey, Lincoln, Nebr. The field and laboratory work was done by
employees of the Geological Survey, Lincoln, Nebr., under the su-
pervision of D. M. Culbertson, area engineer. Data were analyzed
by personnel of the Division of Project Investigations of the Com-

missioner's Office, Bureau of Reclamation, and by personnel of the

Geological Survey,




Field investigations

Field data for this study were collected in the vicinity of
Dunning, Nebr., at river sections upstream and downstream from

the confluence of the Middie Loup and Dismal Rivers (figs. 1 and 2).

Figure 1.--Reach of the Middie Loup and Dismal Rivers near
Dunning, Nebr.
Figure 2.--Confluence of the Middle Loup and Dismal Rivers

{westward view).

Both the Middie Lioup and Dismal Rivers upstream from Dunning are
in the Sandhills region of Nebraska. The fiow of these streams is
derived mainly from ground water and averages about 380 cfs (cubic
feet per second) for the Middie Loup River and 315 cfs for the Dismal
River. Both sireams have about the same sediment concentration and
particle-size distribution of suspended sediment and bed material,
and both flow in alluvial channels that are confined laterally by low
banks. More detailed information on the character of these two
streams is given by Vice and Serr (written communication, 1951);

Benedict, Albertson, and Matejka (1955); and Hubbell and Matejka

{1959).
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--Reach of the Middle Loup and Dismal Rivers near Dunning, Nebr.
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Figure 2. --Confluence of the Middle Loup and Dismal
Rivers (westward view).



Because of the nature of the two streams, data collected at
sectiong upstream and downstream from the confluence were antici-
pated to provide information on the differences that result to the
various hydraulic and sediment characteristics when two similar
streams unite.  This information might be useful for direct
application to convergence and diversion problems.

Six different sections were selected for study. . Four sections
are located on the Middle Loup River, two upstream and two
downsiream from the confluence; and two sections are located
on the Dismal River (figs. 1 and 2).

Sections E and F (fig. 3} are on the Middle Loup River about

Figure 3. --Sections F and F, Middle Loup River.

7,500 and 5, 000 feet, respectively, upstream from the confluence.
At section K, which normally is about 158 feet wide and has a fairly
uniform cross section, one bank is subject to erosion by undercutting
‘and the other bank is stabilized by heavy willow growth. At section

F, which is about 94 feet wide and gradually deepens from the left

to the right bank, brush along both banks confines the flow.
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Section E

Section F

Figure 3.--Sections E and ¥, Middle Loup River.
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Sections R and P {fig. 4} are on the Dismai River and are

jlﬁgure 4.,'wS.ec_t»ionhéﬁm_giﬁd P, Dlsfn_alﬁlver ‘

about 75 and 84 feet wide, respectively. Both sections R and P
have heavy sod on one bank and willow growth on the other; section
R also has some trash on the sod bank.

- Sections S and T (fig. 5), which are on the Middle Loup River

-Figure 5. »-Sections § andl_wT_,*_‘ Mldd]_@_LoGp River,

downstream from the confluence, have bank~to-bank widths, in-
cluding emergent bars, of about 394 and 332 feet, respectively.
Both of these sections contained sandbars and some angular flow
during the field observations. Section S has willow growth on both
banks, and section T has sod on one bank and heavy brush growth
on the other.

Cross=section profiles for each set of data and each section

are given in figure 6. These profiles indicate the rather extensive

&

Figure 6. --Cross-section profiles.

changes in cross-section shape and bed configuration that occur in

these streams. In particular, the figure shows the tendency for a

progressive smoothening of the bed from August to November.

9




Section R

Section P

Figure 4.--Sections R and P, Dismal River.
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Section S

| Section T

Figure 5. --Sections S and T, Middle Loup River
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For this study, sediment and comprehensive hydraulic data

were collected at sections E, R, S, and T, and some hydraulic

data were collected at sections F and P. Also, total sediment
discharge measurements were made at section D, which is at
the measuring sill of the turbulence flume (Benedict, Albertson,
and Matejka, 1955; Hubbell and Matejka, 1959). (See fig. 1.)
The measurements at section DD were used to verify total sediment
discharges that were computed for section E. Separate sets of data
were collected on August 6 and 7, October 3 and 4, and November 28,
29, and 30, 1956. Water temperatures ranged from 69° to §0° F
f;)r the August measurements, 50% to 64° F for the October measure-
ments, and 32° to 41° F for the November measurements. For each
separate set of data the following were sampled or measured in the
field:
Sections E, R, 8, and T

1. Suspended sediment

2. Bed material

3. Water discharge

4, Water-surface slope

5. Water temperature

(Paragraph completed on following page)
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Sections F and P
1. Cross-section width and area
2. Water-surface slope
Section D
1. S»uspendéd sediment, which represents the concentration
and particle-size distribution of the total sediment
discharge.
In addition, point-integrated suspended-sediment samples were
collected at sections R, S, and T on October 3 and at sections E, R,
S, and T on November 29. Also, cross-section soundings were made
300 feet upstream and downstream from section S on August 7,
October 3 and 4, and Novembér 29 and 30, and 300 feet upstream and
downstream from section T on August 7, October 3 and 4, and
November 30. Generally, data at a single section were obtained in
the following order: First, the water-surface slope over a 600-foot
reach was measured; then, the water discharge was measured and
suspended-sediment samples were collected simultaneously; and
finally, bed-material samples were collected. 'Point-integrated
suspended-sediment samples were usually collected after or. at the

same times the bed-material samples were collected.

14



Suspended sediment was sampled according to the equal-

transit-rate method with DH-48 hand samplers having 3/16-inch
nozzles, and bed material was coliected with both the surface-
type bed-material sampler and the core-type sampler. Both the
suspended sediment and bed material were sampled at relatively
close intervals with respect to the width of the channel. Point-
integrated samples were generally collected at five verticals and
at four points in each vertical. Water discharge measurements
were made with Price current meters according to the standard

procedures of the Geological Survey.

15




Particle-size analyses from depth-integrated and point-
integrated suspended-sediment samples are given in tables 1 and 2,
respectively; and particle-size analyses of bed material are given
in table 3. A summary of the hydraulic and channel geometry
data is given in table 4. The water discharges listed in table 4
for sections F and P are.the same as those measured at sections
E and R, respectively. 'The slopes listed in the table are water-
surface slopes; those for sections E, F, P, S, :;nd T are for
600-foot reaches, those for section R are for a 580-foot reach,
and those for sections 300 feet upstream or downstream from
sections S or T are for 300-foot reaches. In all the computations
in this report, the water-surface slope is assumed to be equal to
the energy gradient, the wetted perimeter is assumed to be equal
to the stream width, and the hydraulic radius is assumed to be
equal to the mean depth.

Some of the relations given in this report are based on com-
puted data rather than measured data. Some of the preliminary

computations are described in the following section.

16




Computations

Total sediment discharges and bed-material discharges have
been computed with the modified Einstein procedure (Colby and
Hembree, 1955). These discharges, by size ranges, are given
in table 5. Included in the table;i are comparable measured total
discharges from section D at the turbulence flume. The table
shows good agreement between the computed loads for section E
and the measured loads at section D for all water discharges,

concentrations, and water temperatures.

17




Values of the Manning n {see table 4) have been computed from

\%

where--
R is the hydraulic radius, which is assumed to be equal to
the mean depth, d. The mean depth was computed by
dividing the effective area, A, by the effective width, W
S is the energy gradient, which is assumed to be equal to the
water-surface slope
V  is the mean stream velocity, which is computed from Q/A
in which-~
Qy 1is the measured water discharge
A is the effective area, which is equal to the summation of the
product of the mean depth and the effective width for each
increment of a water discharge measurement. The ef-
fective width of each increment of a water discharge
measurement is the product of the tagline width and the
horizontal angle coefficient. The effective width for a
cross sectioh,_. W, is the summation of the effective widths
of the increments and is also the length of a discontinuous
t line that crosses the channel and that is normal to the
,dir.e_étion of flow at every point
i {Paragraph completed on following page)
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Values of n were computed on the basis of effective widths and
areas for the following reasons. First, in order to conform to
the principle of the continuity of flow, the discharge of each
increment of a water discharge measurement is necessarily the
product of the measured velocity and the effective area. Thus,
a mean velocity for the stream corresponding to the actual
measured velocities can only be computed by dividing the total
discharge by the total effective area. - Secondly, water~surface
slopes are determined from the fall of the water surface over a

channel distance and not over a streamline distance.

———o——
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The equation for the vertical distribution of suspended
sediment and the data listed in table 2 have been used to compute
values of zq, the exponent in the distribution equation. The basis
for the computation is that for any given vertical and time, Cy
(the concentration of a size range at any point y distance above
the bed) can be expressed by cy = K '(i;l)zl, where K is a
constant and d is the depth. In a plot of Cy against (d - ) on

y
logarithmic coordinate paper, z; for the size range is the slope

of the line. Values of z are listed in table 6.

Values of k, the coefficient for turbulent exchange or von
Karman coefficient, were also computed from data presented in
table 2. For any given vertical and time, the Keulegan equation
for the vertical distribution of velocity can be written as
Gy =,K1 + (2. 303 u*/k) logloyj where K; is a constant, ux.is the
shear velocity, and Gy is the stream velocity at a distance y above
the bed. By plotting Tiy against y on semilogarithmic paper, k

was determined from M = 2. 303 usx/k, where M is the slope of the

line. Computed k values are shown in table 6.

20




Presentation of results

In both rigid-boundary flow and alluvial-channel flow the

resistance is related to the boundary roughness and to the fluid

turbulence. However, in alluvial-channel flow the relations are
particularly complicated because the boundary can be sheared

and deformed and because sediment moves along the boundary

T T

and in suspension. In alluvial channels, the boundary roughness
i and fluid turbulence depend on many variables, such as bed form,
cross-section shape, particle size of the bed and suspended
material, and sediment concentration. These variables, with
the possible exception of particle size, in turn, are functions of
the hydra;l‘lic characteristics of the flow (including turbulence)
and the boundary roughness. Thus, whenever any hydraulic or
sediment characteristic changes, the entire hydraulic-sediment

system must change to reestablish a quasi-equilibrium condition. -

21




The data from this study and from previous studies at the
same location show that changes in the water temperature cause
large changes both in the hydraulic characteristics of the flow,
particularly resistance, and in the sediment discharge. This
conclusion follows from the fact that the water temperature
varied widely, whereas the other dominant independent vari-

ables remained almost constant. During the study the range in

water discharge at any section was so narrow that the largest
difference between maximum and minimum discharges was 19

percent; the total loads were composed mostly of bed material

P e SES e e

so that concentrations were originally "effects' rather than

| "causes''; the slopes, depths, and widths were not changed by
external forces; and the gross slopes of neither stream changed

with time, although local slopes varied in a statistical sence, . In
.genera]., small sediment discharges and large flow resistances
(large values of the Manning n) are associated with high tempera-
tures, and large sediment discharges and small flow resistances
(small values of the Manning n) are associated with low temperatures.

»Als,o, generallyg the shallowest depth, narrowest widths, and highest

e ol

velocities are associated with low temperatures.

T
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Presumably, as the fluid viscosity varies with temperature,
the fall velocities or, more particularly, the drag coefficients
of the sediment particles vary so that the sediment transport and
rbed form change. These changes, in turn, cause.changes in the
hydraulic variables and the entire system adjusts until a quasi-
equilibrium is established. During th.é study, the form of the bed
varied from well-developed dunes when the water temperature
was high to a relatively smooth bed when the water temperature

was low. . Evidence of the change in bed form is given in figure 7,

Figure 7.--Variation of o 4 with water temperature.

which shows o , plotted against water temperature. In this figure,

d
o g, Which is the standard deviation of the differences between
adjacent soundings of a water -discharge measurement, is used
as.an index to the magnitude of the bed form; the assumption is
made that whenever the bed is smooth, the variability of the
differences between adjacent soundings will be small, and when-

ever the bed is rough, the variability of the differences will be

large.
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Computed values of the von Karman coefficient for turbulent
exchange, k, also varied during the study. The fluid turbulence,
no doubt, was affected by the variation in sediment concentration
and form roughness. Several investigators have proposed that k
decreases.as the sediment concentration increases; and others

contend that it does not. The effect of concentration on k for the

|
data in this study is shown in figure 8; the relation is not well

Figufe 8. --Relation between measured suspended=sediment

' concentration and k for individual verticals.

] defined. Probably, the apparent variation in k is attributable

mainly to the changes in form roughness. . This conclusion is

Based on the fact that, in general, k values for individual verticals
were less congsistent du'ring October, when the temperatures were
about medium, than they were during November, when the tempera-
tures were low, (See table 6.) However, because the velocity-
distribution equation may not be exactly suited for flow over dune

beds, the significance of k, as computed, is not well understood.
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The vertical distribution of suspended sediment also varied

with temperature. . Figure 9 shows that for a particular size

-—-—_—-—_—-"“,‘—‘ w . =
Figure 9. -~Variation of z; with fall velocity.

range the concentration gradient flattens (z; values increase) as
the fall velocity decreases because of a decreasing temperature.
The meaning of this graph is not clear because each temperature

is associated with particular hydraulic and sedimentation conditions
that also affect the vertical distribution of suspended sediment.
That is, the velocities, depths, and particularly bed form varied

with temperature; thus, the fall velocity was not the only variable.

21
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- Flow resistance at individual sections

i During the study, the most evident and continuous changes were
those of the resistance coefficients and the sediment discharge. In
order to determine the relative effect of temperature and these vari-

ables on one another, the data were studied in several different ways.

The most satisfaétory results were obtained by using dimensional

analysis and multiple regression techniques.

e

The assumption was

made that for the Middle Loup and Dismal Rivers,

d=P(W, S, V, kg, p, v, Vg pg AY) (1)

where--

d is the mean depth
W is the effective width of flow

S is the local water-surface slope

B st

V  is the mean velocity

g 1s a roughness diameter and is equal to the particle size

i of bed material for which 65 percent by weight is finer
/5 is the density of the water-sediment mixture

1 is the kinematic viscosity

g 1s the weighted fall velocity of the total sediment .“dischargev._

Values of this parameter were determined by weighting

the fall velocity of each particle-size range in transport

(Paragraph completed on following page)
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by the fraction that the total sediment discharge

of that size range was to the total sediment discharge
of all size ranges. . For these data, weighting factars
were determined from the total sediment discharges
that were computed with the modified Einstein

| procedure

P is the density of the sediment in transport

AY is the difference in the specific weights of the flow and

the atmosphere, respectively

30




The independent variables that were selected for this analysis

are not presumed to be sufficient for all streams. Wash load, for
example, is probably an extremely important variable for many r
streams; however, it was not included because for the Middle i

Loup and Dismal Rivers it is a very indefinite quantity and depends

largely on an arbitrary definition. Table 3 shows that every par-
ticle size in transport is present in the bed material at several of
the cross sections.
Equation 1 can be written in dimensionless form as
¢, (A/W, S, kg/d, Vdly , VIV, Plpg, VZ/dg) =0
or
2
¢, (W/d, 8% kg/d, Vd/y, VIV, Plpg, 2gd/V2)= 0 (2)
By combining S and 2gd/V2 to form a new dimensionless parameter,
2 _
2gdS/Ve =1
and by replacing Vd/v with its equivalent, R, the Reynolds number,
equation 2 can be written as,
=$5(Wid, S, ky/d, R, V_IV, Plp) (3)
where f is the Darcy-Wiesbach friction factor when the hydraulic radius
(taken as depth) rather than four times the hydraulic radius is sub-

stituted for the pipe diameter.
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The constants and exponents for equation 3 as derived with

multiple regression are given in the following equation

-0.2 "
0.28 (0.92

£ = g64[(W/a) (g /)"0 88 R 70 0(y_jvyt- 24

or, if f is replaced by 29. 16 nZ/ql/3

40-54 g0.46 0.20 y_0.62
n=4.772_ b OS,
W g P AR gD

This equation was developed with data from sections E, R, and T

(see table 7) by assuming P/Ps to be constant. Figure 10 shows f

Figure 10.--Relation between friction factors computed from

regression equation and from 2gSd/V?2,
from the regression equation plotted against f = 2gdS/V2 for sections
E, R, 8, and T and for several other river sections. The agree-

ment is considered to be good; standard error of estimate is.0.00284.
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The accuracy of the equation is limited by the range of conditions
from which the equation was developed; therefore, its use is restricted

to streams having little wash load, bed forms that range only from

dunes to a plane bed, and bed material and channel geometry similar
to Nebraska Sandhill streams. Also, the application of the equation
for design purposes is‘limited because the total sediment discharge
must be known in order to compute the parameter VS/V. Vg was
inty,oduced into equation 1 in order to reflect the effect of the total
sediment discharge for a given kg, temperature, and natural sand-
size distribution. A more absolute measure of the total sediment
discharge was not used because the discharge is a function of many

of the same variables as d and, therefore, cannot be considered as

any independent variable.




Flow resistance has also been related to CVS, which is the
summation of the products of the total concentration {(in parts per
million) and the fall velocity (in feet per second) of each size
range in transport. This parameter is proportional to an energy

exchange per pound of water-sediment mixture. .Figure 11 shows

Figure 11.--Variation of the Manning n with CV_

CVg plotted against the Manning n. The relation is not well
defined overall; however, thepoints common to each section
produce rather well-defined relations for each section. These
relations possibly reflect the effects of sediment movement on
flow resistance. However, the relations also may be merely a
coincidence; for with these data, high concentrations are always

associated with low n values.
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Some hydraulic and sediment characteristics upstream and
downstream from confluence

The data from this investigation have also been studied to
determine some of the hydraulic and sedimentation changes that take
place when two relatively common flows unite. The changes in any
parameter, of course, are related to the changes in many other
parameters; however, the general trends of certain variables,
such as slope, width, flow resistance, and concentration, give a
conception of the magnitude and direction of the changes.

The water-surface érofile.on October 4, 1956, for the entire

reach is plotted in figure 12. The figure shows that the slope down-

Figure 12, ~-Water-surface slopes on October 4, 1956.

stream from the confluence is steeper than the slopes upstream
from the confluence. The local slopes, which are listed in table 4,
show no consistent relation.

Computations of the changes in width show that the sum of the
.average widths of the upstream sections is less than the average width
of the downstream sections. When the effective widths are considered,
the average of widths at sections E and F plus the average of widths
at sections R and P are about 65 percent of the average of widths at
sections. S and T. When the bank-to-bank widths, exclusive of emergent

bars, are considered, the percentage is 62.
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The differences in flow resistance upstream and downstream

from the confluence are diagrammed in figure 13. This figure

Figure 13.--Relation of the Manning n at sections upstream to the

Manning n at sections downstream from confluence.

shows that the flow resistance, which is represented by n rather
than f, is greater for the upstream sections than it is for the
downstream sections but that the difference decreases generally
as the flow resistance decreases.

Measured suspended-sediment concentrations are about the
same upstream as they are downstream from the conflue.nce., The

relation is shown in figure 14, which is a plot of the average of the

Figure 14. --Relation of concentrations at sections upstream to

concentfations at sections downstream from the confluence.
measured suspended-sediment éon_centrations at sections. E and R
against the average of similar concentrations at sections S and T.
The figure also shows that the total concentration is the same up-

stream as it is downstream from the confluence. The total con-

- centration was determined by dividing the total sediment load

(given in table 5) by the product of the total water discharge and an

appropriate unit-conversion constant.
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The changes in slope,. width, and depth upstream and down-
stream from the confluence of the Middle Loup and Dismal Rivers
appear to be different from those at many other confluences
(Miller, 1958). The anomaly may be the result of a difference in
bank stability upstream and downstream from the confluence. The
banks of both the Middle Loup and Dismal Rivers upstream from
the confluence are protected by relatively dense brush; whereas
downstream from the confluence, only the left bank is stabilized.
Because of the lack of bank protection, the width downstream from
the confluence is greater than the sum of the widths upstream from
the confluence, and the mean depth and the discharge per foot of
width is less; for many other confluences, the discharge per foot
of width is greater downstream. Thus, because the flow resistance
is relatively constant (the same bed form exists) upstream and
.downstream, the slope is steeper downstream. If this explanation
is correct, then slopes can be controlled by maintaining particular
width-depth ratios upstream and downstream from a confluence,

provided, of course, the bed form is the same.
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Channel geometry

One concept of river morphology is that rivers develop
widths, depths, and slopes to accommd’date the water and sedi-
ment discharges that are imposed on them by their watersheds.
Several investigators have described this concept by providing
general equations for the widths, depths, and slopes of canals
and of average river reaches (Lacey, 1929; Leopold and
Maddock, 1953; Blench, 1957). These equations are based on
and reflect a condition of equilibrium between the channel
geometry and the long-term effects of dominant water and
sediment discharges. Consequently, the equations are not applic-
able for determining the widths, depths, and slopes at individual
sections or short reaches of alluvial streams from any instan-
taneous set of hydraulic and sedimentationconditions that create
aggradation or degradation; nor are they applicable if the width,
depth, or slope is permanently or temporarily fixed. As a result,
the data do not conform to the equations. The nonconformity with
the equations is evident from the lack of uniformity of the cross

sections of the same stream. ‘,(See table 4. )
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In contrast, equations that are specifically defined for a given
range of conditions can be used for computing the geometry of
cross sections where the conditions fall within the defined range.
For example, by substituting 2gdS/V2 for f, and Q/Wd for V, the
regression equation for the friction factor can be transposed and
simplified to give a series of equations that define each of the
included parameters separately in terms of the others. The

equations for width and depth are as follows:

2g 80,13" . 1.35 40.98

S
. :(664) 1.61 VO,S? V2.0 Qo. 58
2g g0.14 ksl.39 wl-03

In order to show the use of these equations, the dimensions at

several different times have been computed for section C-2, Nio-
brara River near Cody, Nebr.; the gaging section, North Loup River
at Burwell, Nebr.; and section A, Middle Loup River at Dunning,
Nebr. The measured-mean depth was used in association with the
other measured data when the width was computed, and the measured-
effective width was used when the mean depth was computed. The

computed dimensions are listed in table 8.
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An examination of the width and depth equations shows that if
the width factor is transposed in the depth equation, or the depth
factor is transposed in the width equation, the resulting product
on the left side of t’;le equation will be the area, Wd, times the
width or depth to some extremely small exponent. Because the
width or depth to a small exponent is always close to one, the
product is very nearly equal to the area. = Thus, the equations
show that the area is approximately a constant for any set of
conditions, regardless of the width or depth,. and that errors in
computed widths or depths actually reflect errors in the computed
area. Because the depths are shallow and the widths are wide,
~the absolute errors in depth usually will be minor, but the absolute
errors in width may be rather large. However, the percentage

error in depth will be almost identical to that of the width.
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Figure 15 shows several of the computed cross sections of

Figure 15.--Several cross sections computed with a variation of
the regression equation superimposed on corresponding

measured cross sections.

typical accuracy superimposed on the corresponding measured
cross sections. These cross sections are based on the computations
in which the widths were taken as the measured-effective widths and
the mean depths were computed.

The regression equation was derived from data collected at
sections that were somewhat stabilized by vegetation. Consequently,

computations with any of the possible forms of the equation are valid

only if the computations are for sections that are similarly stabilized.

In addition, because the data from which the equation was determined
reflected instantaneous local conditions, any computed dimensions
might be unreliable for expressing the final geometry of a uniform

reach.
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Recommendations

The results of this study indicate that variations in water
temperature can affect bed form, sediment discharge, flow
resistance, and possibly vertical distributions of suspended
sediment and velocity. However, the effect of temperature was

determined only for dune and plane bed forms and for bed material

having a narrow range of median diameters. Therefore, further
studies should be made to determine the effect of temperature on
all péssible bed forms for a wide range of median sizes of bed
material. Basic data for these studies should be obtained at
streams having different bed-material size gradations; each stream
should have not onlyja wide variation in water temperature but also
flow characteristics that develop all the possible bed forms at.each
water temperature.

In these studies, the use of recently developed ultrasonic
sounders for measuring the bed forms is recommended. Preliminary
field studies on bed-load discharge and channel roughness have been
made with a precision ultrasonic depth sounder by D. W. Hubbell,

C. H.- Scott, and J. V. Skinner (written communication); the sounder

provided accurate data on the shape and velocity of sand waves.
\
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Because bed form seems to be a dominant factor in sediment
transport phenomena, field studies are needed to provide informatioﬁ
for determining practical relationships between the bed form and the
characteristics of sediment and flow. These relationships are needed
for defining stage-~discharge and sediment-transport curves and for
designing canals, floodways, channel-improvement works, and many
other water-control and development projects.  Field studies should
be made for streams having a wide range of depths, velocities, fine-
material loads, temperatures, and bed materials,

The vertical and horizontal distributions of suspended sediment
and velocity for the various bed forms need to be studied. Measure-
ments over the crests, troughs, and other parts of the individual
bed features will aid in understanding the fundamental mechanics
of sediment transportation.

Studies should be made of the sediment discharge in streams
during'periods of ice cover or during periods of frazil or broken
ice. For the studies, basic data should be obtained from streams
having wide ranges of sedimentandhydraulic characteristics. The
results of such studies not only would help to clarify many un-
certainties about sediment transport but might also provide infor-

mation on hydraulic phenomena.
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Conclusions

Basic data for this investigation cover a fairly wide range of
flow resistances, sediment discharges, and water temperatures
and a narrow range of water discharges. These data, which were
collected when the bed form was either dunes or a plane bed, show
that the small sediment discharges were associated with greater
depths, widths, flow resistances, and bed relief, and with lesser
velocities and sediment concentrations than the high sediment
discharges. = The data also show that generally when sediment
discharges were small and water temperatures and bed relief were
high, the vertical distribution of suspended sediment was the most
uniform.

The water temperature was the most important independent
variable and probably effected the changes in‘the hydraulic and sedi-
mentation conditions.

The changes in the boundary configuration were relatively large
and were associated with changes in the hydraulic and sedimentation

conditions that were caused by the different water temperatures.
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The relation between the measured suspended-sediment
concentration and the von Karman coefficient for turbulent ex-
change was not well de_fined., Probably, the coefficient was
affected mostly by the changes in form roughness.

The flow resistances of several different Sandhill streams
can be related to channel geometry, some characteristics of the

sediment and flow, and total sediment discharge by the regression

equation
-0.28 0.92 -0.86 -0. 40 1.24
£ = 664(‘5’_) 5 (E?,) (E)
d d = v

The flow resistances at sections E, R, S, and T can also be
related to CVg, which is a summation of the products of the total
concentration and fall velocity of each particle size in transport;
however, the relation may be only a peculiarity of the data be-
cause small flow resistances were always associated with large

sediment concentrations.
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The water-surface slopes of both the Middle Loup and Dismal

Rivers upstream from their confluence are flatter than the slope
downstream. Also, the average n values for the upstream sections
were greater than the average n values for the downstream sections,
the sum of average widths for the upstream sections was about 65
percent of the average widths for the downstream sections, and the
measured suspended-sediment and total concentrations at the up~
stream sections were about the same as those at the downstream
sections.

The widths, depths, and slopes of the individual cross sections
that were studied cannot be predicted from river-morphology
equations based on an equilibrium condition between channel ge-

ometry and long-term effects of dominant discharges because the

channel geometry varied radically from section to section on the
same stream. The regression equation for the friction factor can

be arranged to give the width and depth for given conditions; however,
i the computed dimensions might be unreliable for expressing the

|
final geometry of a uniform reach. ‘
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Table 1 ,--Particle-size analysss of suspendsd

sediment, depth-integrated samples, Middle Loup and Dismal Rivers near Dunning, Nebr.
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NOVC 2600.000000 5!00 Pelle 32 tesecs0aace l,sbo eecsssac e 8 Bh 92 1¢0 ecevae XXX EIR ytel 1, stas, 5 to ESa
S:OD Peile 32 tectessee 1’333 TR EY 8 30 90 100 escse ssese ETR no, 2, 8las, S o BS.
5300 PeMe 32 tececsaca ljsho ecsssansan 3 32 9 ico ss0ce esesee | Stas, S to 850
S:OO P'me 32 seer0c00 0 1,230 EEEREEEREE] ll L!L‘ 9? 100 EEX) eten e ETR olelry J-’ Si‘?-ﬂg 325 tk'} 3?30
5:00 Peille 32 stcocsasen 970 20sstts0es 1 h? g2 1C0 TR sseee| ETR no. 2_. stas, 325 to 36C,
5200 Dele 32 ss0ssrace l,loo sesstas e 12 _h3 9h 10 sec oo eecae Stzas, 325 <0 393,
5500 peme 32 705 1,150 2,190 11 Lo 9l 100 | senes | swone| Stas, 5 to 85 azd 325 %o 390,
I’{OY. 290-00‘0.00 32140 Pefle 37 eeeessene l,l:‘:a scecevsonn 13 hS 91 1CO seese | aeseo ETR, stas. S to CE‘«

See footnotes

at end of

table,




Table 1,.-Particle-size analyses of suspended

sediment, dspth-integrated samples, Middle Loup and Dismal Rivers near Dunning, Nebr,--Continued

Suspended sediment

tg:;':f__ Measured | . ... Szzgzzgii' Percent finer than indicated' size,
Date Time aturs di?c};azige tration | discharge in millimeters Remarks
o cfs :
©F) - (pp) (t"é‘;y)p’” 0,062 | 0,125 | 0,250 | 0,500 | 1.000 | 2,000
Section S-~Continued '
Nov. 29, 1956505 .3:}40 Pelle 37 seccsceae l,OSO sessse e :U-l 113 88 100 esese eeeso ETR, gtas, 325 to 39on
32)40 PeMs 37 773 1,070 2,230 lh bh 89 100 e 00 sasse St&s. 5 to 85 and 325 to 3900
hZBS ptm. bl ®#0ces s 1,86’0 02000000 9 36 91‘ 100 eeve o eec o Sm. 230
h:so p.m. a 33 ...n.‘o'oo 68@ ®eccsesosee 23 66 100 s 000 eecsee XXX X) St&. 77.
SZOO Pele a 38 ssc0c00000 1,020 esevescase 13 39 88 100 sseos scese Sta. 3148;
5120 pame| 830 | severeers | 1,120 | aereneenne| 12 | 38 | 9k | 200 | eere | oeees | Sta. 365,
$t30 pome| @ 33 | ceveneens| 667 fesicnseces| 21 53 B7 | 200 | esees | s0ces | Stas 379,
Nove 30..........4 ll.‘,hs Bela 39 eoessc0s s 860 LRI ) 12 h2 95 100 evoe es oo ETH, stas, 5 te 85.
11:L5 a.m, 39 | seveseces| 932 feseeieecoe | 1 48 89 | 100 | «eeee | eeees | ETR, Btas. 320 to 390,
1405 auma| 39 738 | 872 1,700 | 13| 46 | 91 | 100 |ieeeefeeuns ]| Stas. 5 %o 85 and 320 %0 350,
U1 . Section T .
™ Augo 6’ 19560000 73ho Pelle Th & Wie, 44 Bge 0 i)-;é sescossnse | (5 17200 Fevaee “dess | seava | 2senn E‘i—R) stase 5 to 70,
7:L0 pem, yn S@leienit ve 346 G 08 Bde ae 2l 51 87 100 | esvee | ssees | ETR, 8tasy 75:t0.190. .
73’40 Pele 7)-1 sesseecc - 330 0essocosse 33 62 95 100 vseee | sesee ETR, stas, 195 to 330,
7340 pems 7h 696 329 618 29 56 90 | 100 | asese| eeses| Stas, 5 to 330,
Augo 70...-...00 lgOO PeTla 80 eieisie 88 e 173 s 00 6i¢ B0 60 )48 78 1C0 R esese es s e ETR, stas, 5 to 75,
1:00 pome | 80 | wevveunas| 309 |eereeewnnn| 271 57 1 93 | 200 | .ieis|aeiss| ER, stas. 80 to 180,
1103 Pelie 80 eenececce 350 eess s v e 30 61 96 100 XXX sese e ETR, stas, 185 to 330-
1:00 pemo 80 67k 316 575 29 59 9k 100 | eeese| seses| Stas, 5 to 330,
OCtO 3000'000000 9:50 Al 56 eeessesce 606 20000000 5 36 911 3 100 eevee TEEX] E'I'R, stasl 5 to noo
9’50 2eMe 56 eceveoesee 598 ee0cevonce lo 29 72 95 100 eecoe ETR, Staso 150 tO 3300
9:50 a,m, 56 L6 &02 1,210 7 33 85 98 100 | 4e.es | Stas. 5 to 110 and 150 to 330,
1.1:50 Soly 61 evssccere 770 ce000000se 12 3’4 91 1C0 eesee | seees | Sta, 16.
12:00 Me 61 XX EX) 587 2200000000 lh hs 97 lOO ecses e es oo e Stac 37-
]2;10 Pelle 61 e0c0ss 000 hll es0000000 18 52 98 lOO TYE ) TEEE] big - 6&.
12g20 p.m. a 62 s06 00000 290 RN TR NN] 28 63 100 sevee se0ee 20000 St‘a. 250.
_ ] 22:30 pame| @ 62 | veeieneee]| 530 | eeeeeerens| 17 51 | 99 | 100 | eeees]| eeees| Sta. 296,
Oct. ho.nonooo'o 10!00 A Mo Su 6800 00cee 388 rescteeses 19 5)_1, 95 1CD sesee esene m, stas. 5 to 110 and llio m lBOa
) 10:00 QeMe 511 eeececccae 531 000400 ess e 12 hB 91 100 R ) Vi@ el Em, stas, 225 to 330.
10200 8,06 SL‘ 737 507 I’OIO m ).Lé 92 100 cesee0e cevee Stas,. 5 to 110, 1).10 1o 180 and 225
. to 330.

See footnotes at end of table,




ol

”'T&ble’i!.;-Particle-size analyses of susbended

sediment, depth-integrated samples, Middle Lou§ and Dismal Rivers near Dunning, Nebr.--Continue

Suspended sedii=nt

: tzﬁgzi. Measured | onoan S::gi:gii" Percent finer thzn indicated sizs,
Date Time aturs | OLSCHATES| 4ootion > in millimaters Remarks
iy (cfs) discharge
(°F) (ppm) (tons per =
o ol 0,062 | 0,125 | 0,250 {0,500 | 1,000 | 2,000
; ‘Section T-~Continued
Nov, 28, 1956~00 h:35 Pelle 32 ecocseccse 1,290 ssce0sccse 9 37 S0 100 essee ssces ETR’ stas, 6 to l).Lé.
. LHBS PeMe 32 cssacoec e 606 cetoscenes 28 68 98 100 eesae esac e m, stas, 156 to 330.
h:BS Pelle 32 sessccsnce 1,170 sescsssene 11 hO 91 100 oy enie | e s el SEET, 6 to 330,
Nov. 29..0...-.. 31110 PeMe a 38 s000cc0e e 1,730 e cescccce 10 i 38 82 97 100 eocen ETR no. l, stas. 6 ‘o 66 and 110 to
: ' : 160,
33!30 Pelle a 3& esecoss o 1’350 s0ests00 00 12 39 78 99 100 seen e ETR no, 2, Stﬂs. 6 to 66 and 110 to
160,
3‘.’110 Pelle a 38 esececesce l,SL\O 080000000 11 38 80 98 100 X staS. 6 to 66 and 110 to 160.
3$h0 Pele a 38 ecooso0c e 63320 tecseccacs 2 7 22.1 90 100 cevse ETR no. 1, st&s, 76 to 98.
3::’40 Delle S a 38 2ecccccs e 7,163 se0sccsssese 2 27 85 lOO XXX XEEX) ETR no. 2, stas. 76 to 98.
3:13,0 Pella a 38 eecescececce 6,990 eecscssveace 2 17 5:‘4 o 9 = .160. TR Stas, 76 to 98. .
33}.&0 Pefla a 38 6eevesote e 917 s60s00scce 38 79 lOO cssr e ees e XXX ETR no, l, Stas. 180 to 330-
3:’-‘0 Pelle 338 eesccnsos 1,070 sesecessase LL2 79 100 sesee o-coo‘ “essse | ETR Relely 2;_7.81;33. 180t0 330;
3:40 pama | @38 | ccedennen | 99H [eseecesens| LO 79 | 100 |4eeee | aeons [eoeas| Stas, 180 to 330,
3:40 peme | a 38 ...821... 11,400 3,100 16 L6 8L 98 | 100 | eeses| Stas. 6 to 66, 110 to 160, znd 180
to 320,
Sghs p.,m. ‘aﬁ37‘_ eoeececso l’hlo 0000000000 13 ).10 90 lOO ssse 0 DR Y tao 170
S:ho Pele .&,37 84816 & ol 46 1,710 S8 Shie wae e 9 33 8}4 100 sseee essss | Sta, L‘,hs
cesstrrsne | eavenes | sevserees[2,220 [avieiiein| 12 38 86 98 | 100 | eeees| Sta, 72,
es0cececoe cesves e ssisiane oisie 977 10/ 0/ B0 s @ 15 h? 9h 100 esoce scese Sta. lol.
5110 p.m. et o0 socs e 2116 0000000000 Sh 80 lw sece e eeve e LR X W st‘ao 200.
Nov. 30.-..000.0 103135 84 36 s 0 ss0ace 97h LR LR S L ) 10 h3 86 . 100 eeve e secee ETR, St-as. 6 to 106.
lO:L',S .M 36 e o disiesis e l,BhO w00 ois 80 018 @& 18 67 100 X essee eveece ETR, stas, 116 to 33On
10:45 a.m. 36 700 1,030 1,950 12 L8 89 | 100 | eesse | veess| Stas. 6 to 330,

a Estimated,

b Sample prebably contains bed material,




Bl Lo - =
re— - _ nny ar Ty i st e o TETT——

Té.ble 2 .—Pé.rtiéle-éiée analy_ses' of suspended sediment, point—integrated éanples.,~uiddlo, ;
/Duplicate samples collected with DH-48 sediment sampler having 3/16-in. nozzles Meth

st Suspended sediment
ater Measured _. e BEH :
ek o temper— discﬁ;.gel Sampling 32;% Sazj;pl;r]i: POt F— Percent finer than indicated size,
FuTE P 1 ) Noz on - : 2113
E('tg;“)v (efs) sration (£t) Velocity-2 velocit.‘{:3 Depth | +ration in millimeters
(ft/sec) (£t/sec) (£t) (ppm) 0.062 | 0.125 | 0.250 | 0.500 | 1.CCO
Section E
Nove 29, 1956.. | 12:00 m. 33 L6 62 0.6 1.35 1.67 0.1 280 43 85 100 | eevens | evanes
12:00 m, 33 L16 62 6 1.48 1.54 2 330 36 81 100 | seemen 0 awineei
12:00 m. 33 L16 62 6 ol 1.48 3 4O 28 67 98 100 | eeese
"12:10 p.em. 33 16 93 14 3.65 3.12 2 601 21 66 TG 1§ menin | asarss
12:10 pemm. 33 - 1é e 93 Lig 3.54 3.18 .5 876 15 58 1000 ||l susass | emsnes
12:10 p.m. 33 L16 93 151 340 27X b 963 15 56 T0G U eonwes | 255004
12:10 p.m. 33 L16 93 Tl Jedd... 2468 .8 1,610 10 43 98 100 | sesae
12:20 Pelle 33 hlé 118 ALl 3-89 3.].1 13 1,310 14, o 51 100 eresen s2e0ee
12:20 pom. 33 k16 118 1.1 3.43 29815~ [--1,750 10 48 99 100 [dwsam
12:20 pems 33 116 118 1.1 3.13 2.33 o7 2,610 ["TTTTTITT35 96 100 | suwnse
. 12:20 pem. 33 Lié 118 1.1 2877 2425 8 3,510 L 29 93 4 100 - |.ewewen
el
. 12:30 jeRpa iy 33 !-116 135 1.0 14.065 l“lO 03 l,Ol;O 18 55 100 S seeses |.evev et
12:30 p.m. 33 L1é 135 1.0 L.37 2.99 .5 1,400 12 L5 94 100 | saeman
12:30 p.m. 33 L1A 135 1.0 4416 3454 b 2,000 8 39 91 100 | awewon
12:30 poma 33 NS 135 1.0 3.94 3.33 o7 2,750 6 32 g3 210G | wuwe s
12: 40 pale 33 116 150 Tk, 5,02 3.83 3 987 19 59 100 | eevnee | vanee
12:40 pem. 33 116 150 Vol L.75 3.51 6 1,310 12 51 97 100 Il siwwo s
12:40 p.m. 33 116 150 Ty L3 3472 9 1,780 10 40 9L 100 | e o
12:40 p.m. 33 é 150 1.4 3.89 2.81 %) L, 540 IA 20 75 100 | o asas
A Sectioen R
Oct. 3, 1956ouo 103214, Sellle 57 31)-1 10 2.6 2077 3-95 003 286 » = 35 79 100 sesese erece.
10:2/ am. 57 314 10 2.6 2.89 3.69 1.0 322 30 72 99 100 | semeis
10:21;. Qellle 57 312-‘ 10 2.6 2|7l 3-21 107 L‘23 23 63 92 100 sec 00
10:24 a.m. 57 31 10 2.6 1.98 2.7 243 697 15 49 8l 160 | wewains
10:06 a.me | b4/ 55 31h 2l 1.1 3.34 5019 3 1,82 22 65 100 | eevese| saves
10:06 a.m. | L/ 55 31 2L 1.1 3.34 5.27 5 618 18 65 100 [ sewsws| womns
10:06 a.m. g 55 31k 2L 1.1 3.16 5.2 |- o7 701 16 59 99 100 | eeuss.
10:06 aem. | L/ 55 3k 2l 1.1 2.95 5427 .8 720 1, 56 99 100 | eenee.
£ 9:50 a.um. | L/ 55 31k 39 1.8 3.40 5.33 3 357 30 77 100 | wsmsws | wamoms
29:50 aellle E/ 55 31h 39 1-8 3032 5-1.9 07 556 20 71 100 seev 0 XEXEEE
| #9:50 aeme | L/ 55 314 39 1.8 2.6L 493 1.1 753 16 65 100 | cosvse| voses
Y950 a.me | L/ 55 31 39 1.8 2,23 L+63 1.5 1,160 10 57 99 100: | v

See footnotes at end of table.




Table 2 .-—-Pa.rticle—-size"'analyses of suspended sediment, point-integrated samples, Middle Loup and Dismal Rivers near Dunning, Nebr.--Continued
[5uplicate samples collected with DH-48 sediment sampler having 3/16-in. nozzle. Method of analysis, visual accumlation tubg7

09

B Suspended sediment

tg;;Z§_ Moasured | guppin. | Total Sampling point Percent finer than indicated size,
Date Time ature | GiBcharges| by " | depth Velocity? | lozzle Depth | Concen- in millimeters
(°r) (cfs) (£t) | (ft/sec) | Vvelocity (£t) traticn _
i (£5/sec) - (ppa) 0.062 | 0.125 | 0.250 | 04500 | 1,00(
Section R——Continued

Octs 3, 1956000 seeseostses | goseance 31h 52 105 3.[4,6 5014,14 003 587 17 59 98 100 ssene
w58 0 e i ) | 0 e e 8 31 52 Y5 3.40 5464 .6 683 15 55 97 10O, {10 00 o0
ssaie viaie sie wiaie] o7 erasie - 31k 52 1.5 3.32 5.63 .9 922 11 L9 96 e 's T (P
RTRPTR P — 314 52 1.5 3.16 5.75 1.2 987 10 L7 97 100 | v s oo
cevereniens |eeraane 314 65 | 2.6 3,16 3.69 o 312 32 W | LY eegens | snens
wiaiois wia ala alnis | ws a6 w18 31k 65 2.6 3434 3,70 1.0 L6 24 67 99 100 | .esssi
sies 8wy e wae | e wniaie giﬁ 22 2.2 3.22 3.92 17 448 24 68 99 100 [ seoes
nopcoonnonsd| conomnn 2 1.63 3.8 243 850 12 L 95 100 | swini
Nov. 29}....... 1:20 p.m. |b/ 35 330 12 2,0 | TR6T] 2463 3 706 26 65 96 100 | reiw i
1:20 pome |L/ 35 330 12 2.0 | e 20 L |2 2G e T | 1860 | 20 56 93 100 | esens
1:20 p.m. | L/ 35 330 2 20 2459 2.63 1.2 J1,180° 7). 16| — 45 90 100 | ewes
1:20 p.n. |B/ 35 330 12 2.0 242 2,14 1.6 1,750 RS G i Ve i< Sl U, 7' T QD
1:10 p.m. |/ 35 330 28 1:1 5410 3.32 2 58, 32 73 100 |asswns | swesa
1:10 pem. | 5i/ 35 330 28 Ll 401 3.70 5 802 25 63 99 100, |.esees
1:10 pem. | L/ 35 330 28 el 3.54 3.21 .8 1,340 17 L9 57 160 | wewe
1:00 pm. | W/ 35 330 43 1.5 459 3.94 3 921 20 60 100 | swowns |oavwa
1:00 p.me |4/ 35 330 43 1.5 4e59 3.82 o6 1,340 17 51 99 100 7 swue
l:OO p-ma h,/ 35 330 143 105 L;.Ol 3088 09 1,700 ll-b ZJ.L 97 lOO eo v e
1:00 pam. |L/ 35 330 L3 1.5 3.68 3.35 142 2,460 10 37 93 100 | e
12:50 peme | b/ 35 330 54 145 LehS 425 3 6L5 32 75 106§ wwnmenm | oot
12:50 Peiiie I,}_v/ 35 330 51.} 105 L;ol-}O 1;11.3 06 969 23 67 100 se0s e ses e
12:50 Pellle H/ 35 330 51{, 105 l.;-lo 2-85 09 1,560 16 5l 100 se0ese veev
12:50 p.m. | L/ 35 330 54 1:5 3.61 3.17 1.2 2,510 9 40 99 100 | swsns
12:25 pems | b/ 3L 330 6l 1.9 3.68 2.68 3 511 42 80 100 | smswne) saoes
12:25 Pl 11/ Bb 330 61& 109 301&7 2‘914, l? 698 31 72 100 2000 seeen
12:25 peme | L/ 34 - 330 bl 1.9 3.2k 2471 1.2 1,020 22 62 98 100 | isemi
12:25 pane | B/ 34 330 64 1.9 2.96 2449 1.6 1,150 21 59 96 100 | ssies

See footnotes at end of table.




Table ‘@ .—-Particle-size analyses of suspended sedirent, point-integrated samples, Middle Loup and Dismal R

[Buplicate samples. collected with DH=-48 sediment sampler having 3/16-in. nozzle. Method of analys';s, visual ac

ation tube/

Suspended sediment

19

' See footnotes at end of table.

' t‘:;;:f‘— Measured | g \o04n, | Total Sampling point Percent finer than ifdicated size,
Date Time discharge™| " .- depth | _ Hozzle Goneen~ in millimeters
e (cfs) station | 2oy, | Veloeity? | veloaity? | DePtR | tratson '
(°F) (ft/see) | (fi/se0) | (£t (ppm) | 0+062 | 04125 | 0.250 | 0.500 | 1.000
Section S )
Octe 3, 1956ecs | LliLb pem. 6l 724 150 0.9 2.88 2.57 Qa2 317 21 68 100 | sunews ] wwwons
1:46 p.m. 6l 724 190 .9 3.01 3.09 .l 146 17 62 100 | sewsms | womens
1:46 p.m. 6L 72l 190 9 S 2.82 2.68 6 726 10 50 99 100 | wswens
1:29 pome | L/ 63 72l 230 Tl | s peaiisi v 2,49 2 186 32 6l 100 | wws v ailf o me sie s
1:29 pem. | L/ 63 72l 230 13 2.16 2.59 A 287 22 59 100 | eeveee| sevees
1:25 pome | W/ 63 724 230 o 2.06 2.36 6 323 15 56 100 | eessen| venees
1:29 pum. | L/ 63 72k 230 Lal | saeneanon 2.19 .8 385 20 55 99 IO f wesens
1:1s pn. 62 72k 295 2.2 1.89 2.2l 3 338 -2l 59 | 100 |eeeens| secaes
1:14 pem. €2 7L 295 242 | euewamawis 2.01 6 488 16 53 HEOE L siervate o]l whulale vin
1:14 p.me 62 72k 295 22 | vmvusieswns 207 1.0 694 12 Sl TOD: L wwssiomil swsvns
1t1h pem. 62 72h 295 242 | fesie oo 1.78 Lo = fr==- 762 11 43 TOD [l swomeie] oimiemais
1:1l pem. 62 72k 295 2.2 1.77 1.76 1.9 1,170 9 3g | 99 ] 100 | eeeans
1:02 pem. 2 724 365 Baf | wananspnes 2.65 3 427 21 62 | 100 |aeennr] veeens
1:02 p.m. 62 72k 365 12 2.63 2.3 5 292 27 63 00 | siweis e | oarewis
1:02 p.m. 62 72k 365 1+2 1.67 2471 o7 287 29 68 T00 Y smsrens | wmamws
1:02 p.m. 62 72l 365 12 | s i siie 2.2l 10 198 38 75 95 160 1 wrememe
NoVe 294eesanes | 4235 pom. b1 773 23 5 1% & 2.89 2.35 3 1,750 8 35 95 LOO: | w win e
: 4,235 Deme I 773 23 Tl 2.86 2,50 b 2,120 6 LO 93 100 | wiswienn
4235 peme L1 773 23 259, 2470 2.63 .8 2,220 5 28 89 100 | e e
4250 p.m. | L/ 38 713 7 1.0 2.15 1.81 3 503 30 72 H) 4 cmonoe ooono:
4:50 p.m. | 4/ 38 773 7% 1.0 2.12 1.87 .5 666 2L 68 TO0 M ereiereial | wie wiaion
4:50 pom. | L/ 38 773 i 1.0 2.00 1.80 .6 77 21 6l 100 | seeses| sonne
4250 pom. | b/ 38 713 77 1.0 1.39 1,69 o7 1,110 15 52 TO0  wamenmell wieeins
5:00 pome | 1/ 38 773 348 1.6 3.65 3.12 3 731 19 52 93 200 | vede-
5:00 p.m. | L/ 38 773 348 1.6 3.89 L1 6 777 16 L6 91 100 | eeess
5:00 pem. | L/ 38 773 348 1.6 3.89 3,86 9 1,000 13 40 90 LOG | wb e
5:00 pom. | L/ 38 773 348 1.6 3.80 3.96 1.3 1,130 n 35 g7 2100 | eeeee

ihn

=



"'Table a.ffPartiéle—size'éﬁalyses‘of susperded sediment, point-integrated samples, Middle Loup and Dismal Rivers near Dunning, Nebr.-—~Continued
[5ﬁplicat¢'samples collected with DH-48 sediment sampler having 3/16-in. nozzle., Hethod of analysis, visual accumilation tub§7

Water

Suspended sediment

.Séé’chthotes at end ofvtable.

Measured s Total Samoling point Percent finer than indicated size
2 ) oS S 1in rcen iner an indic 81
Time besper= | discharge 1|, SHEINE | oL Velooit Nozzle Concen- in millimeters ’
(°r)" (cfs) (ft) (et?°1 S| velocity tration
ft/sec) | (ft/sec) (ppm) | 0.062 | 0.125 | 0.250 | 0.500
_ Section S--Continued
" Nove 29, 1956.. pem. | L/ 38 773 365 2.5 5.02 Leli3 556 25 62 100 i wewsme
p.m. | L/ 38 773 365 5 e85 Labb 738 19 53 98 100
peme | L/ 38 773 365 2.5 Lelib Lo 5k 926 13 L 98 100
Polle I4/ 38 773 365 2.5 3.65 3495 1,630 7 29 89 100
230 peme. | L/ 38 773 379 2.5 L4416 3.15 573 24 61 97 100
£30, Pelle Il/ 38 773 379 245 3.89 2.90 l;OlO 14 L1 80 99
30. peme. | L/ 38 773 379 2.5 343 2497 1,120 13 38 4 98
230, peme. | L/ 38 773 379 2.5 3:37 3.03 868 17 50. 82 100
Section T ' o
Octs 3, 195640s [ 11250 aem. 61 7L6 16 - 246~ Filb et e8| T0G3 a2 55 L |2 97 | -100.
Swlle. 61 7L6 16 2.6 2.95 2,78 1.0 840 -9 |- T3 TS g b o
Al 61 L6 16 246 2.89 3401 147 855 8 31 94 I"100
aem. 61 - 7L6 16 2.6 2.17 2.73 2.3 938 8 29 96 100
m. & L6 37 1.8 3.8, 3.23 4 347 19 52 99 100
m. é1 7L6 37 1.8 3.92 3.02 7 577 13 Ly 97 1C0
m. 61 L6 37 1.8 3.53 2.93 141, 764, 10 37 95 100
. é1 . Tub 37 1.8 2.4L 1.08 1.5 2,110 L 15 78 100
pem. é1 L6 61, 1.5 3.09 2.83 3 328 23 59 100 | eeeees
Dol é1 7hé 64 1.5 3,09 2,71 W7 377 19 51, 100 | essons
Pl 61 ) A 1.5 2.83 299 18] 458 17 53 99 100
pem..| - 61 L6 bl 1.5 1.94 2.2 ) 542 RA 50 99 100
pem. | L/ 62 C W6 250 1.0 1.98 2,33 3 316 26 63 | 100 |eeenss
peme | L/ 62 Th6 250 1.0 1.78 2.33 5 382 21 56 99 | 100
‘pem. | L/ 62 Thé 250 1.0 1.86 2.47 .6 375 23 59 99 100
12:20 p.m. | L/ 62 7L6 250 1.0 1.63 2.45 o7 403 22 58 99 100




Table -2.—Particle-size analyses of susvended sediment, point-integrated samples, l4iddle Loup and Dismal Rivers near Dunning, Nebr.--Continued
Zﬁuplicate samples collected with DH~48 sediment sampler having 3/16-in. nozzle. liethod of analysis, visual accumulation tubg7

Suspended sediment

&9

t:g;:i_ Mgasured Sampldng | Tobel Sampling point Percent finer than i?dicated size,
Date Time ature discharge station depth | . L2 Nozzle 3 Cencen— in millimeters
(°F) (cfs) (£t) | Velocity velocity Depth | ¢rotion
_ (ft/sec) | (ft/sec) | (£t} (ppm) |0-062 | 0.125 | 0.250 | 0.500 | 1.00C
Section T--Continued
Octe 3, 19564.. | 12:30 pem. | b/ 62 hé ~ 296 1.3 3.09 2.51 0.3 455 21 50, 100 |eesnee | anes
: '12:30 p.m. | W/ 62 L6 296 1.3 2.95 2.56 5 617 16 L6 99 100 | eeees
12:30 pom. | W/ 62 L6 296 1.3 2.6, 2.33 .8 707 14 L5 99 100 | aeeen
12:30 pom. | I/ €2 W6 296 1.3 2.36 1.94 1.0 903 - 10 39 98 100 | aeees
NoVe 29veeeeres | 5:45 pom: | W 37 621 17 2.0 2.58 o il 3 966 17 L9 95 s I
" s 5:45 pum. - | &/ 37 821 17 2.0 2,95 2.08 .8 1,340 12 2 9 100 | agsee
5:45 pom.. | b7 37 821 17 2.0 2.71 2.56 1:3 1,350 13 43 9L log | ssiws
5:45 pome | b/ 37 821 17 2.0 2.77 2.33 1.7 1,620 9 36 91 100 | swsss
5:40 pem. | L/ 37 821 Ll 1.8 3.69 2.68 .3 806 | 16 46 | 9s 100 | o ess
5:40 pom. | b/ 37 821 Iy 1.8 3.53 2,14 7 1,530 | 9 35 91 | 100 | eeene
5:40 pum. | 4/ 37 821 L4, 1.8 2.95 2.32 1.1 2,020 6 26 85 100 | veuss
5:40 pome | b/ 37 821 L, 1.8 247 2.51 |7 1.5 2,910 L 19 79 gy | 10C
821 7 260 4,05 3.21 3 836 19 53 98 100 | snwss
g2l 71 2.0 3.95 3.42 o7 1,060 15 L8 98 100 | evees
821 71 2.0 2.05 3.23 1.2 1,440 9 37 90 100 | eeees
821 71 2.0 .79 2,68 1.7 2,150 7 27 80 39 100
821 101 1.5 3.12 2.59 3 713 19 56 £ ¢ QN [P R
821 101 1.5 2.85 2.55 N 1,060 1, L7 97 100 | wisse
821 101 1.5 2.58 2,16 9 1,440 n 38 a6 hLs'c I QP
821 101 1.5 1.74 8.92 12 1,540 g 35 92 VO | s s
5:10 pum. 38 821 200 6 1.70 1.50 ol 202 &2 91 106 | sesmsiws | o ovnsini
5310 p.ms 38 821 200 b 1.70 1.88 2 230 60 85 VOO | wre i we | o wisis s
5:10 pem. 38 821 200 b 1.68 1.95 o3 259 5 75 TOG | wsmens | sowine

Est

W

For entire section i .
Measured with Price current meter.

Co u@fﬁifrom volume of sample, time of collection, and area of nozzle.
ated,




Table 3 ,--Particle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr,
@Tethods of analysis: S, sieve; V, visual accumulation tub_e] i

Bad material

Number | Measurd Methods
Date of discharge Percent finer than indicated size, in millimeters of Remarks

analysi

semples | Lefs) ooe [ 0.125 To.250 [0.500 [1.000 [ 2,000 [ 1,000 [ 8,000 [ 16,000 yoie

Section E

Aug. 6’ 1956.' l 337 O 8 35 99 100 LR LR N NN 200 00 [ E N NN N V StEC 2.5, diSK smple.
1 337 0 1 15 90 99 1 DR eteraleiell [Nateleietell | Batetets s'e. v 7] sta, 5.0, disk sample,
1 337 tense 0 2 69 83 85 88 100: 1 sesisen sv Sta, 7.5, disk sampls,
1 337 0 il 10 57 66 69 70 70 100 sV Sta, 10,0, disk sample,
1 337 008 & 0 11 sk 715 82 90 100 | cevees sv Sta, 12,5, disk sample,
1 337 0 1 18 73 8L 8l 8L 100 | v oo sV Sta. 15.0, disk sample,
1 337 0 al 21 GO0 [LE00 s /s 5s | 1calsioters || aimimisle) | nrsiere ui v Sta, 17.5, disk sample,
:1 337 0 1 16 82 100 eevee eee e TEXK) eone oo v Sta, 20.0, diﬁk sample.
1 337 0 L 15 32 59 88 | 100 | seenes sv Sta, 22,5, disk sample,
1 337 0 3 30 96| 2O0™ | ssve | wnesie | smowii] sewes v Sta, 25.0, disk sample.
1 337 "0 ! 36 99 | TO0 | weiwei [ emenn: | wmsesi] wsmiss v Sta, 27.5, disk sample,
«1 337 T 0 24 89 100 seees | s0cee essee [ evsaae v Sta, 30.0, disk Sample.
1 33 0 1 28 85 g8 | 100 | .swmsen | messs | sesesd] vV | Sta, 32,5, disk sample,
e 1 337 0 1 9 30 Lué 55 69 81 | 100 sv Sta, 35,0, disk sample,
’ l 337 eec e o 21 92 lOO eo e csc e see e eoovee v Sta. 37'5) diSk sampleo
l 337 0 6 75 99 100 ee to e RO [N N} (RN NN ] v St'aO hOOO) dj‘5k Sa‘mple'
1 337 0 L7 99 100 | wam o | ome e | swnaw | sianee v Sta, L2,5, disk sample.
1 337 0 1 30 98 100 | given | seame | senea [ menews v Sta. L5.0, disk sample.
1 33? 0 2 61 99 100 R evese eesen esesv e v Sta, h?.s, disk Salﬂplea
1 337 0 1 10 32 S8 72 83 100 | eevosoe sv Sta. 50,0, disk sample,
1 337 0 3 60 99 loo soese vesse secs e escsee v St&. 52.5, disk Ssmple.
1 337 ] 3 )45 92 100 esvos ceene eess e esee e : v Sta, SS.O, disk Sa."ﬂpleo
1 337 0 2 29 83 90 %0 %0 100 || wsoswa sV Sta, 57.5, disk sample,
]! 337 0 2 30 80 98 100 | supmia || seses| wewaws v Sta, 60,0, disk sample,
1 337 (¢} 2 hé 95 loo (X E N ] esese escoe [EXR YR v St&. 62.5, disk Sa'mplso
1 337 0 3 bs 7h 83 i 85 100 oo XYY SY Sta, 65.0,' disk S&mple.
1 337 0 2 36 6L 70 73 78 100 | sesens sV Sta, 67.5, disk sample.,
1 337 0] 2 51 85 100 sesse TEEX) XxXEx sescse v Stoaﬁ 70.0, din 584'ﬂple.
1 337 0 1 36 82 92 95 lw LR XN ececeoe e SV Strao 7205, disk saalplen
1 337 0 1 35 89 99 lw ese e XXX} seessen V Sta. 75.0, disk Sample.




Table :T,B.'--Particle-size anal&ses of bed material, Middle Loup and Dismal Rivers near Dunning, . Nebr.--Continued

Maasured

Bed material

59

: Number Methods
Date of dischax)-ge Percent finer than indicated size, in millimeters of “Renarks
3 - (cfs .
samples | - ( 0.062 | 0.125 J0.250 [ 0,500 [ 1,000 [2.000 k.00 [8.000 [ 16,000 analysis
Section E--Continued
Aug. 6, 1956.. 2L 337 0 5 90 99 1C0 soe e eseea eeses | ssccen v Sta, 7705, disk Sample.
1 337 (¢} S 53 92 loo LR RN .t‘oon (KX NN LR NN . v Ste, 8000) disk saznple.
1 337 0 2 58 98 100 eev e ees s o eeese Geedoe v Sm' 82051 diSk sample.
1 337 0 1 29 73 88 ok 100 |veces | asanee SV Sta. 85.0, disk sample.
1 337 0 ‘ h 78 100 sewiew | @uw e || e wen | swiaee | sweeee v Sta. 8705’ disk sample.
1 337 eveee 0 21 SO 60 62 6).1 100 TR SV Stz,. 99.0’ disk sampla.
1 337 0 h 61 99 100 s00ss | e0cee | s0see [ secces v .St&. 9205’ disk Sampleo
1 337 0 1 513 99 100 ‘es00e | s000e | 0s000 | 00sc0se v Sta, 9500, disk Samplﬁo
1 337 0 2 42 95 96 96 | 100 | eeese | coseee SV Sta. 97.5, disk sample,
1 337 0 3 51 92 100 cees e eces e ese e s2scee v Ste, 100.0, disk sample.
) b 337 0 10 85 100 RN RN sss e ess s Jo‘t..u. v su‘ 102.5) disk sample'
1 337 0 1 Llo 85 86 ' : " TCO oo 000.“4 Sv Sta.. 105.0,_disk Sampleo
1 337 0 h 52 99 100 LR N ) egoeee 200060 ee oo V Stﬁ.lmos,_diﬁk, S_anple'
1 337 ecsse 0 9 32 Llo h2 100 SV Sta. 110.0, disk: sample .
1 337 0 2 hh Bh 100 es0se | 60000 | 00cee | sevcee v Sta, ll2.5, disk Sampleo
1 337 o 2 h3 88 97 100 LR RN LR RN LR RN SV Stat llslo, dis}‘ Smple.
1 337 seto e 0 19 91- 100 es e ess e se s 0 eeccee v Stao ll?lS’ diSk mple.
1 337 ceses 0 10 67 87 96 | 100 | seees | eosens sV Sta. 120.0, disk sample,
1 3 0 L 69 99 | 100 | cevse eovoe [annne | asencs v Sta, 122,5, disk sample.
1 337 0 1 26 sk 72 88 | 100 |eeees| covens SV | Sta, 125,0, disk semple.
1 337 0 1 12 31 Lo Lé €6 | 100 | ceneee sv Sta. 127,5, disk sample,
il 337 0 1 13 39 €9 7 85 100 | cesees sv Sta, 130,0, disk sample.
1 337 0 2 58 97 | 100 | eeers [oesee | senne| esnons v Sta, 132,5, disk sample.
3 =337 0] h 69 99 100 ®0ces0 | 8svee | assee | secence v Sta, 13500, disk sample.
1 - 337 seesve 0 8 116 73 82 96 100 sectee SY Sta, 137.5, disk sample.
1 337 0 3 h9 97 loo LR NN X RN e s o e0s 0 v St&. lho'ol diSk Sample'
l 337 X ess00 0 ll 714 95 98 100 sevaee essec e SV Stao 1&2.5, disk Be.mple.‘
1 337 o 1 2}4 97 100 eesse | e00ce | 000ce | 60000 v Sta, 1145.0, disk Bample'
1 337 o 2 Bh 98 100 (RN N ) oo‘.oo oo e ®eo 00 e v St&. lh705’ d18k S&Iﬂple.
1 gBj/ eseas e o 9 91 lw LR TN LR X R XY seese 088 00 0 v Su' 150'0’ din sample'

; 7 g P .V 2 - ) e - . ]




Table 3 ,~-Particle-size analyses of bed material, Middle Loup and Dicmcl Rivers near Dunning, Nebr,--Continued

992

) Bed material
Number | Measured Methods
Date of discharge Percent finer than indicated size, in millimeters of Remarks
samples | (cfs) analysis
0,062 [0.125 ] o.2soJ 0.500 [1.coo |2.ooo ]h.ooo ]8.000 ] 16,000
o _ Section E--Continued
Aug. 6’ 1956l. 1 337 IR TN N 0 13 89 lOO LR N ) '0...’ o0 de e e 0000 V Sta. 152l5’ disk ssmple.
Y oE s 1 337 0 2 ho 96 lOO XEEE) ssene XXXK] XYEEE) v Sta. 155.0, disk 5&*:’1?1‘59
1 331 1 3 9 23 3k L3 S1 | 100 | eavess sV Sta, 157.5, disk sample,
i 337 3 23 67 1C0 es e e esees see e s s eesc 0 v st!a. 160.0, disk Sampleo
6l 337 0 2 35 81 89 92 oL 99 100 SV Average of stas, 2.5 to 160,
Augo 70-00.0... 1 370 " eceoa 0 23 96 99 1co secse veese | sescee sV Sta, 13, core Sa."ﬂpleo
1 370 o 0 18 87 96 99 | 30O |wsmesi| swsisse sV Sta, 8, core sample,
1 370 cosss 0 23 86 oL 96 99 100! (| wowees SV Sta, 12, core sample,
1 370 XTRRY 0 lh SO 70 82 97 100 IR EY) SV Sta, 16, core sample.
1 370 cesee 0 12 75 92 9)-1 96 100 sesese sV - Sta, 20, CO:S sample.
1 370 o 5wt 0 7 26 51 71 93 | 100 | evoens sV Sta, 2li, core sample.
1 370 R 0 ]-)J 76 95 . 98 100 esoee s’ SV Sta, 28, core sampléo
1 370 0 32 86 93 9l 98 | 100 | eevnsee sv Sta, 32,..core.sample,
l 370 seose 0 25 9’4 99 1C0 essse XK escese SV Sta., 36, core Saa'ﬂplgo"
1 370 seeee 0 2)-‘ 82 96 98 100 sesee | sseree SV Sta, bo, core sample.
1 370 svaaes 0 28 83 98 99 100 secee 208000 Sv Sbao hh, core Sample.
1 370 XX 0 ,-‘0 91 98 99 100 IR eeaoves SV Sta, hS, core sample.
1 370 o e 0 19 88 99 200 ) swares: | siw oo ]| wosnvions SV Sta, 52, core sample,
1 370 o 0 22 66 8L 92 98 100 | esenee SV Sta. 56, core sample,
1 370 0 16 g 176 89 99 | 100 | seasae sV Ste. 60, cors sample,
1 370 0 1 27 76 91 97 100 | veves| secoss sv- Sta, 6L, core sample,
3 370 ecese 0 1L 76 97 100 teete | sesee | eecsoe Sv Sta, 68, core Bmple.
1 370 0 2 28 i ok 97 99 | 100 | sesees SV Sta, 72, core sample,
1 370 0 6 69 96 180 | swwin] swvas | euwne ] vseess v Sta,. 76, core sample.
al C 370 | eeees o 16 66 50 96 99 | 100 | eeeese sv Sta, 80, core sample,
1 370 s i 0 18 L8 Th 87 97 i (oo | - sV Sta, Bl, core sampls,
1l 370 decen 0 21 52 79 90 99 100 ssesee SV sta. 88, core ngplCo
l 370 [N NN] 0 28 91 lm LN N ] LR RN LR N XN 00000 v St’a. 92’ core sa"nplc.
1 370 0 2 58 96 | “ 99 | 100 [ wesne | sewes | seeens sV Sta. 96, core sample,
1l 370 0 1l 30 90 96 98 100 | sseae sV

73

Sta, 100, core sample,
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. Table. 3.--Particle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr,--Comtimed

4 I3 A% ' , Bed material
Ay - | Number - | Measured - - Methods .
 Date "~ - ‘of | discharge Percent finer than indicated size, in millimeters of Remarks
' 'gamples |~ (cfs) : analysis |
- 0,062 | 0,125 | 0,250 | 0,500 | 1,000 | 2,000 | 4,000 | 8,000 | 16,000
s , , . Section E--Continued
- Auge 7, 1956, 1 370 0 1 L2 90 97 98 99 1 100 | sseses sv | sta, 10k, core sample,
£ SR . 1 370 XXX 0 19 76 91 96 100 ;0... evevesn SV Sta, 108, core sa.mple.
1 370 0 5 6h 93 98 99 100 ecsse | sscocee 1 Sta. 112, core sample.
1 370 0 i 53 83 90 95 99 | 100 { ceesee Sv | Sta, 116, core-sample,
. 1 370 0 1 h3 924‘ lw ;oio- ooou; eecee o--;-o v Sta. 120, core Smple-
1 370 0 2 55 i 96 100 ‘.o... ecces Taie wisie | wweene v Sta.12h, core Bampleo
= 1 370 0 h & 96 100 00400 [ 0ce00 | s0cee | socoee v Sta, 128, Core»sa@pleo
1 370 0 2 36 = 88 - 98 99 -160 sssce | soccen SV Sta, 132, core sample.
I 1 370 - 0 3 50 90 99 100 0000 | 06c0ce | 000000 sY Sta, 136, core sample.
> 1 370 e 0 15 66 91 N 100 | ceves | eveses SV | Sta. 1LO, core sample,
=l l 370 0 1 25 82 91 93 98 100 XYY SV Su. 114}4, core sanple.
: i 370 | wewen ) 16 | 69 | 83 | 8 | b { 97 | 100 -SV | sta, 148, core saiiple.
1 370 LR XYY o 1 79 I 97 100 evsec 0 sescee cese -.:‘ S¥ I_*St‘a-_-:“l‘sz,"&vffmpl;‘f
1 370 ) 2 o1 L5 S3 57 67 89 | 100 SV | Sta. 156, core sampls, _ .
39 310 0 1 29 78 91 95 98 100 | esiesssn SV | Average of stas, L to 156,
o .oc-to. 390..0.00 31 375 0 1 30 80 9’-‘ 97 99 100 eeccoe sY Composite of %—in. core sa.mples col= -
gy : _ lected at S5-ft intervals,
_ " Oct. ho sivoees| 32 38,4 0 1 33 85 93 97 99 100 esccee Sy Composzlte of %‘iﬂ. core samples col-
; -~ . lected &t S5-ft intervals. (Set no. 1),
21 38L 0 1 22 70 | 93 97 99 | 100 | eesses SV | Composite of 4-in, core samples col-
1 ‘ lected at 5-ft intervals from stas,
. 15 to 70 and 130 to 170. (Set no. 2).
11 © o 38k 0 3 L5 89 96 T 99 300 | wesees sy Composite of %-in, core samples col- -
N - o lected at S-ft intervals from stas,
, L 75 to 125. (Set no, 2).
% NOV. _28;0000.0. 33 ’ g 395 (0] 6 ho 86 97 . 99 100 eec 00 XXXEX) sV Canposite of }iﬂ. core samples col-
s S N . ' lected at 5-ft intervals,
Nove 290ucaces 31 116 0 L 36 85 L4 99 100 | eosee| eeeese| - SV Do,
RO‘V . 30. cocese| 31 ] i 391 o 2 29 79 91 96 99 100 eevsce sv o DO_.




Table 3 ,--Particle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr,-~Continued

Bed material

» Number Measured Methods
Date of discharge Percent finer than indicated size, in millimeters i of Remarks
' samples f analysis
§ (ets) 15 0% To0.125 0,250 [ 0,500 ] 1,060 | 2.000 | 4.000 | 8,900 ] 16,000 7
' -Section R
Aug, 6, 1956.. 27 294 0 1 32 72 78 86 92 | OO | s swses 3% Composite of disk semples collecicd at
25=f% intervals,
$Age Teseooanis 31 335 1 6 53 88 ol 96 98 59 100 sy Composite of #w-in, core samples col-
lected at 235-t intervals,
06, 3 amseins 1 31k . 1 L 28 74 |- 88 93 97 99 100 SV | Composite of 2-in, core samples col=
lected at 5-ft inter*zals.
Octe Lececsass| 1k 3 0 2 | 3| m 88 93 97 99 99 sV Do.
Nov. 28..eess| b 320 0 L Lo 95 G5 1 MO | swene | awean | wnesne sV Do.
HoVe 29¢eecnss| 1L 330 0 L Lk 90 98 99 | 200 | eweee | deewes sy Do,
bgov. 30' ee s 000 12 331 0 l 3h Bh 93 96 99 loo s4000 0 S‘J Ib'
Section S
Aug. 6, 1956,. 83 645 0 3 LS 88 96 93 4‘ 99 200 | e oze sy Cemposite of %«in. cors 521ples col-
lectad ab 5-¢t intervals,
Avg. 7-.0.0000 ls 719 0 ,-l‘ )Jé 88 96 98 1060 esaae sevsee N COmP/JSlt“’ of 5-1!1, core san l“S col-
lected at 10-ft in»‘*xals fren sias.
10 to 150.
8 719 0 2 36 90 98 99 99 100 | secase sV Composite of %-in, core samples col-
lected at 10-ft intzsrvals from stss,
‘ 160 to 230.
8 719 0 6 35 8L 93 97 99 100 |, w0 v ois SV | Composite of 3-in, core samples col-
lected at 10-ft intervals from stas,
: 240 to 310,
6 719 e 2 34 88 98 99 YOO | swssis | wows oo sV Composite of 2-in, core samples col-
‘ lected at 10-ft intervals from stas,
320 to 350 and 380 to 390,
oct. Benmaiiss Lo 72h 0 3 L1 80 91 ok 97 99 | 100 sv Composite of %-in, core samples col-
lected at 10-ft interwvals. (Set no,
1.
Lo 724 0 3 38 7 93 95 98 | 100 | esesss SV | Composite of %-in, core samples col-
lected at 10-ft intervals  (Set no.
. 2)e
Octe besessses| 4O 662 0 L L7 85 93 96 $8 99 | 100 sV Composite of 3-in, core samples col-

lected at 10-ft interwvals,
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Table 3,--Particle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr.--Contimued

Bad material
Number | Measured Methods
Date of discharge Percent finer than indicated size, in millimeters of Remarks
waples) el H o T0.225 J0,250 [ 0,500 2..000 2,000 [ 000 [8.000 [ 16,000 analysis
. Section S--Continued
Nov, 28, 1956.,| 17 705 1 3 43 65 9k 97 98 | 200 | cwanas sV | Composite of %-in, core samples col-
' lected at S-ft intervals from stas,
5 to 85,
11 705 L 33 83 96 9B | 200 | eswen |swsen] emsinus sv Composite of #-in, core samples col-
' ' lected at 10-ft intervals from stas,
. _ 105 to 175 and 290 to 310,
15 705 0 8 g2 78 . 87 90 95 98 100 sV Composite of 3-in, core samples col-
= lected at S5-ft intervals from stas,
- . 320 to 390.
Hove 29.8.i0eeee | 17 773 0 2 28 73 86 9L 97 160 | esvese sv Composite of 4-in, core samples col-
‘ e LR = = lected at 5-ft intervals from stas,
| A I R I T R 5 to 85, -
12 773 5 38 88 97 100 | eivw | e wm e[ 0k due: | muiv o hin v Composite of %-in,-core samples col-
\%\ ) ) lected at 10-ft intervals from stas,
: I S 105 to 175 and 290 to 32047 . -~
13 773 0 "1 23 58 77 90 97 1001 | wwaie me SV | Composite of 4-in, core samples col-
lected at 5-ft intervals from stas.
' 330 to 390,
Hove 300000000‘ 18 738 0 10 )-16 Bb 93 97 99 100 sescae SV Composite of %‘in. core SB.mples Col-
lected at 5-ft intervals from stas,
S to 90.
12 738 6 36 8l 96 200 || wienvws | msionts | ewaivia i wis wia aie v Composite of 3-in, core samples col-
lected at 10-ft intervals from stas,
100 to 180 and 290 to 310,
15 738 0 1 25 78 95 98 99 100 | vosinon sv Composite of %-in, core samples col-
lacted at S-ft intervals from stas,
320 to 390. )
. Section T .
Aug' 6’ 1956'&’ l‘h . 696 ? 311 77 96 100 XEEE eoes e neces | denvse v Composite of disk samples collected at
' S-ft intervals from stas, 5 to 70,
"2k 696 0 1 18 Ls 55 68 81 9l 100 SV | Composite of disk samples collected at
| . . S-ft intervals from stas, 75 to 190,
28 696 0 1 20 L2 50 57 67 67 7L SV | Composite of disk samples collected at
_ S-ft intervals from stas. 195 to 330,
BuZBe Teessesees| 15 67k 7 32 72 N 97 98 99 99 | 100 SV | Composite of %-in. core samples col-
: lected at 5-ft intervals from stas,
5 to 75.

a Partick -size analyses probably not representative,




Table 3 ,--Pariicle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr;—-Cont;nued

" Date

Number
of
samples

Measured
discharge
(efs)

Bed material

Percent finer than indicated size, in millimeters

0.0624[6.125 [6:250 [o.soo<L;.ooo L?.ooo Ib.ooo [a.ooo ]16.000

Methods
of
analysis

Remarks

Section T-~Continued

Aug.

Cet,

oL

Cct,

Nov,

Nov,

Ty 195644

30.0-00.0

h.‘.‘.ll.

286...0.0

‘2901000 oo

21
30
22
20

2L

23
- 20

23

15

16

6Th
67k
706
706

746

737
737
737

821

0]

1k

ses e

37

L6

17

23

37

37

73

37

Lo

78

Sl

2k

71

36

8o

83

78

93

89

83

92

92

90

99

Sk

95 98

95

76 90

93

13

98

91

g

96

95

95

100

97

100

97

9L

2

95

99
98

98

sccoe

99
97

100

98

100

100

-100.

s s

ees 200

eevs o

eees e

®eec e

SY

sV

100

ess0 e

100

98

99

eee vt

TR NN X

100

100

SV
SV

sV

sV

Composite of 3-in, core samples col-
lected at 5-ft intervals frum stas,
80 to 180,

Composite of %-in, core samples col-
lected at 5-ft intervals from stas.
185 to 330.

Composite of $-in, core samples col-
lected at 5-ft intervals from stas,
S to 110,

Composite of 3-in, core samples col-
lected at 5-ft intervals from stas,
115 to 210, ‘

Composite of.4-in, core samples col-

T lected at S-ft intervals from stas,
| =215 to-33Qs .

Composite of %-in, core samples col- ...
lected at 5-ft intervals from stas,
5 to 115- T

Composite of %-in. core samples cola-
lected at S-ft intervals from stas,
120 to 2165,

Composite of %-in, core samples col-
lected at S5-ft intervals from stas,
220 to 330,

Composite of 3-in, core samples col-
lected at 10-ft intervals from stas,
10 to 1LO,

Composite of 4-in, core samples col-
lected at 10-ft intervals from stas, .
150 to 250 and 300 to 330.

Composite of %4-in, core samples col-
lected at 10-ft intervals from stas,

10 to 160,
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Table 3.--Particle-size analyses of bed material, Middle Loup and Dismal Rivers near Dunning, Nebr,--Continued

Bed material

‘ Number | Measured Methods
Date of discharge Percent finer than indicated size, in millimeters of Remarks
: samples| (cfs). _ ' analysis
0,062 | 0.125 | 0,250 | 0.500 | 1,000 | 2,000 | k.000 | 8.000 | 16,000
Section T--Continuad
Nov,.. 29, 1956.. 18 821 L 23 70 92 98 99 100 | swees | oseenn sV Composite of #~in, core samples col=-
_ ' lected at 10-ft intervals from stas.
: ‘ 170 to 3LO,
Nove 30sscenses 10 700 0 1 29 75 90 93 96 98 100 SV Composite of 3=-in, core samples col-
R ; lected at 10-ft intervals from stas,
v ] 10 to 100, .- =
13 700 2 20 6l 92 98 99 | 100 |eeees| seenee SV | Composite of 3-in, core samples col-
lected at 10-ft intervals from stas,
110 to 1L0, 200, 280, and 300 to 330,

. L




Table % ,=-Summary of hydraulic data

Temper- |Hoagured | Effective |[E£fective [liean HMean
Date ature [discharge areca width |depth|velocity Slope | R
(oF) (cfs) (sq £1) ‘£¢) (£t) | (£ps)
Section E o A
6, 195%.[ b0 337 167 159 1.05 [ 2,02  [0.001LL]0.0289
7 R ER RS 70 370 185 159 1 116 2000 000136 00303
3eeveess| 5l 375 173 158 1.09 | 2,17 .00136| 0268
Liovssane| 52 384 161 156 1.03 | 2.39 .00132| .0230
2Besssse] 32 395 136 157 .87 | 2.90 .00115| .0158
29eeeees| 33 L16 154 156 .99 | 2.70 .00113| .018hL
30eeesae| 3L 391 140 157 .89 | 2.79 | .00112| .0165
Section F
6, 1956+ [a 80 337 156 95 1.6 [2.16  ]0.00127]0.03L1
i p— - 370 155 96 1.61 | 2.39 .00135]| .031L
Feswwass |8 5l 375 158 93 1.70 | 2.37 .00127| .0318
b ous sy |4 52 38l 142 93 1.53 | 2.70 .00131| .0265
PB.svsss ] 32 395 115 92 1.25 | 3.43 00116 0171
29eeeees |2 33 L16 137 91 1.51 | 3.04L .00122| .0225
30eesess | a3l 391 119 93 1.28 | 3.29 .00113| .0179
Section P
&, 1955. |a 80 294 128 83 1.50 | 2.30 0.00121[0.0300
Tennmnue | & 70 335 U1 8L L.68 | 2.38 .00117| .0302
1 3eesesee |: 55 31 125 83 1.51 | 2.51 .00123| .0273
b lesswwes | @50 321 128 83 1.54 | 2.51 .00122| .0276
% 28 wess |2 33 320 126 82 1.54 | 2.54 .001L0| .0292"
k| 2940eees |23l 330 111 82 1.35 | 2.97 +00127| .0218 |
E 30c...00 |2 36 331 111 82 1.35 | 2.98 .00130| <0220 |
. Section R ‘ f
8 Aug. 6, 1956.| 680 294 126 75 1.68 | 2.33 0.00109 [0.0297 |
M Aug. Teeeeees| 70 335 115 75 1.54 | 2.91 .00112| ,0228 §
H . OCt. 35-0..00 a SJJ 311‘ 118 7395 1961 2066 oOOlOlL 0021418 {
- OCts Useeeeas| 50 321 129 h 1.7 | 2.49 .00101| .0275 |
1 Nove 28eceees |a 33 320 104 71 1.L6 | 3.08 .00078| .0173 |
Nov. 29...e.e| 3L 330 106 71 1.L9 | 3.11 «00085| 0182
Nove 30ussnsa s 36 331 106 71 1.49 | 3.12 .00099| .0196
Section S
. hug. 6, 1956. 1 77 6L5 337 356 [0.95 | 1.9 [0.00138[0.0279
Auge Tecevees| 75 719 353 360 .98 | 2.04 .0013L | 0263
Octe 3eesesss |2 bl 724 347 371 Sk | 2,09 .00122| .02hk |
Octe Lesssoss | 55 662 326 365 .89 | 2.03 .00120| .0234 |
Nove 28sssans| 32 705 273 270 1.01 | 2.58 .00133| .0212
Novs 29esssns | 37 713 286 274 1.04 | 2.70 .00135( .0208
Nov. 30seeees | 39 738 291 271 1.07 | 2.54 .00128| .0219 .
. Section T
6, 1956. [ 7h 696 333 268 1.2L [ 2.09 0.00118[0.0282
Teoeeees | 80 674 320 278 1.15 | 2.10 .00113| .0261
Feswnase | 56 7L6 307 330 «93 | 2.L3 .00107| .0191
nO—— 737 296 291 1.02 | 2.49 .0011) | 0204
28sassan | 32 (b) 272 303 .90 | (b) 00085 | s wwae
294eeves |2 38 821 31 329 .95 | 2.61 .00119| .0190
Nsnnns ) 36 700 L5 311 79 | 2.85- .00118]| .0153

& Estimatedo
b Velocity determinations not reliable because of ice effect.
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Tabhle L,=-Suamary of hydraulic data--Continued

«00137

Temper-| Measured |Effective |Effective | Mean Mean
Date. ature |discharge| ares width depth |velocity| Slope n
‘ (°F) (cfs) (sq £t) | (ft) {(£1) | (fps)
‘ 300 feet upstream from gection S
7, 1956. 75 719 355 113 0.86 2.03 (0.00112[0,0222
‘ 3. escene 61 72,], 3115 )—173 .73 2-10 ’ .001.’12 -0216
beaveess| 55 662 359 L5 .80 | 1.8L .00138| .0258
294 4010101 37 773 273 302 <90 283 00162 0197
30 siiers 39 738 290 385 <75 2450 00136 .0178
300 fect downstream from Section S
7, 1956, 75 719 333 27 0.78 2.16 (0.00157(0.0230
3 sevecoe 61 72L1 3~]—l6 hOB o 86 2 .09 000113 50216 ’
bt e mmism 55 662 310 L35 .71 2.1l .00105| 0179
29 2000 37 773 293 LL].,J 071 2 .6)], 000108 .01117
K o TR 39 738 297 112 T2 2.L48 .00115| ,0163
: 300 feet upstream from section T . -

7, 1956.| 80 67k 6 253 |1.13 | 2,36 [0.00095 |0.0210
P 56 7L6 293 259 1.13 | 2.55 00098 ,0198
240 se s Sh 737 280 250 1.12 2.63 000110 -0202
30seeees| 36 700 260 255 1,02 | 2.69 | .00097| .OLTk

300 feet downstream from Ssction T \ _ _
Aug. 7, 19%6. 80 674 338 272 1.24 1,99 - 10.00132(0,0313
Bet. Sscsavss c6 L6 355 276 1.29 2.10 ,00115| .028L
OCt. )4. eacse Sh 737 303 2?9 1009 2..],13 000118 002?—2
N’.)Vo 30. es0 00 36 700 260 253 1.03 2.69 00208

T3




HL

Date Finer 0.062 0.125 0.25 0.50 1.00 2,00 Measured | Bed-
~ than 1o to to to to to Total at material
0,062 mm [ 0,125 mm [0.25 mm [ 050 mm {1.00 mm | 2,00 mm | 4.00 mm section D load -
\ Section E '
Aug. 6, 1956, | 61 85 228 160 28 2 0 a 564 470 L18
Auge Tevoonce 86 126 265 203 56 2 0 b 738 710 526
Oets Biswwnss 58 202 391 2L8 77 3 0 b 979 887 719
Dt Hssusons 50 25 538 354 - 58 8 0 b 1,253 1,030 958
Note 2Bvensasn 106 Lh2 1,172 580 | 156 13 1 b 2,470 2,340 1,922
. Nowe 29sssuws 143 502 1,147 565 154 9 1 b 2,521 2,880 1,876
. NoVe 30cecsos 9l L93 979 599 173 31 L 52,373 | 2,090 1,786
o ‘ Section R
Aug. 6, 1956. 113 108 193 111 18 5 0 a5U8 | eecaneans 327
A'ug. 70&...0. lOO l?h Ll3h 189 31 h 1 b933 ®essecosoe 659
Ogts 3veensus | 78 286 366 252 8L 9 1 B1,076 | eoceneans 712
Octe lHecesons L7 263 Le7 183 45 5 0 ' BOTO L syannmeni 660
NOoVe 28eescas 136 348 716 332 25 3. demensng | DEEO0 ) sanananes] 1076
Nove. 29000‘0. 220 )-180 : 922 312 SS 3 1 i b‘1,993 eeesreces ,1_929—3«
Nove 3Wesiens 108 301 749 315 66 10 2 B 1550 | ecawsaaei 1,142
Secticn S
Aug. 7, 1956. 168 215 538 Lk 55 2 0 b1302 | ssevmvnuns 1,009
Qct. 3.‘00000 138 386 8113 )J.OB 123 L[, 0 bl,902 R 1,3?8
Octe bueevans 124 338 1,0L0 420 58 b 0 b1,98L | sacesscss 1,522
Howvs PBassuns 237 759 2,791 655 166 30 11 bLU,6L | eseceaann 3,653
Nove 294eesss 310 812 2,2L9 753 237 38 13 edLl13 | eeeeieea | 3,291
Hove Isesecssn 238 - 685 1,726 793 239 32 i B3, 71T | ssssasnens 2,794
Section T .

kug. 6, 1956, | . 181 218 549 373 77 5 0 8 L,h03 | wennnnnesn 1,004
[iug- 70000-00 168 2)43 5&5 ll-l02 911 7 0 bl,).t59 XEREEERERXE] l,OhS
Octis Fevenues 80 393 1,33L 679 156 18 2 B 2,057 | somninnas 2,189
Octe Leosoens 143 L2k 1,361 536 86 10 2 b 2,562 | sammunans 1,995
Nove 29¢4eaee | = LUS 1,098 2,483 771 352 36 6 b 5191 | sewssvnws 3,648
Nove 30eeesss 217 859 1,835 72l 21,2 23 5 b.3,90% | ssesnanss 2,829

a Based cn bed-material samples collected with disk sampler.

b Based on bed-material samples collected with core sampler.

c B &5ed an average of bed-material samples collected with core sampler on Nov, 28 and 30, 1956,
d Includes 1 ton per:day in L,00 to 8,00 ma size.

e DBased on bed-material samples collected with core sampler on Aug. 7, 1956




Table &,-~Stvancbion of 2 and wven Kornan le values

= . i 1
2 for indicated size ranpge
Statdon = oe | 0.062-0,125 | 0.125-0,250 | 0.250-0.500 e
Oct. 3, 1956, section R
10 0,00 0.13 0.29 1.32 0.675
2L .03 .16 +33 spiiseassenee] U490
39 .02 «3b 58 ceccessseases| o291
52 .00 .12 .25 i) 1.05
65 .00 .18 .32 1.19 118
Mean, .. 0.01 0,18 0435 0.97 0,577
Oct. 3, 1956, section S _

150 0.00 0.31 0.57 cene syneansss] -Ool 19

230 odly .38 ol swsenswewiean] SOLY

295 .08 .30 Lb sesssassanasl LeOl

365 001 .32 051 0000000000000 0077

Medn,.e. 0.06 0.33 O-’49 ®ecsececcccce 10529

Oct. 3, 1956, section T
16 0,03 0,06 0.12 0,21 0.583
37 .08 w26 .60 .80 <290
6l .00 .13 .2h ; w0 W5

250 .03 17 .12 .00 419

296 01 22 .39 .96 .353

Mean,. e 0903 0. 17 0029 Ooho 0.392

Nov. 29, 1956, section E
62 Neg. 0.23 0.70 e000000 0000008 c00cace
93 0.13 29 sl sisssanansans| Ou365

118 .06 .26 .62 2,18 .178

135 Neg. «37 .71 1.65 <18l

150 .05 2h .80 2.25 .253

Mean... 0.08 0.28 0.72 2.03 0,205

Nov. 29, 1956, section R
12 0,01 0.15 0.34 0.67 0.640
28 .ol 2L 53 1.30 «302
L3 «13 .21 Ll 1.1 .289
sh .05 3L o Tl RSTP—" TR 1 | ;
6l .05 <20 430 «15 «SUT
Mean. .. 0.08 0.23 0.49 1,03 0,418
Nov. 29, 1956, section S
23 Neg. 0.16 0.13 0.53 0.987
77 0.0S 033 o71 80000000 00090 0239

348 Neg. 0L W22 .34 IR

365 Neg. w319 A 1.70 +331

379 .03 ke A1 .68 492

Mean... 0.0l 0. 17  0.3L 0,82 0,512

Nov. 29, 1956, section T :

‘ 17 0.12 0.08 0.18 0.26 eeccce
Ll Mol .2 .98 1,08 10,352
71 .01 <13 5 L I 139

101 “02 s12 33 2,18 «239

200 .05 Neg. . 080 eee0ec0s0000s 7.00 i

Mean.. . 0,05 0.1l 0e53 1,16 1,932

1 Size range in millimeters,
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Table T .-~Dimensionless parameters for various rivers

ks R Vs £ Computed

aq ¢ v £l
Middle Loup River at Dunning, Nebr. ’

S

. Section Date

Ql=

1956 ‘
Auge 6..| 151 |0.,001LL| 0.00119 | 228,000 | 0.052L | 0.0239 [ 0,02L0
Auge Tee | 137 .00136 00115 | 220,000 | 0522 | ,025)4 0241
Octs 3ee | 1S 00136 .00135 | 179,000 | 0429 | 0202 .0178
Octs les | 151 .00132 .00117 | 181,000 | .0371| .0153 <0161
Nov. 28. | 180 .00115 .00132 | 131,000 | .0255| .00765| 00875
Nov. 29.| 158 .00113 00119 [ 141,000 | .0263 | .00988| .0098L
Nov. 30. | 176 .00112 .00151 | 134,000 | .0302 | .00825| .00935

Augc 6.. 375 g00138 .OOllh 187,000 R 00231 KRR
Auge Tee | 367 0013k L0011l | 202,000 | .OLBL | .O20L .0173
Oct. 3.+ | 395 .00128 .00135 | 161,000 | .0L21| .O177 .0130
Octs des | 420 .00120 .00122 | 139,000 | .0378 | .0166 .0123
Nov. 28. | 267 .00133 .000987 | 142,000 | 0242 | .0131 ,010}
NOV. 29. 263 000135 FEREEREX) 172,000 esese oOl?h eococcase
Nov. 30. | 253 .00128 .00101 | 150,000 | .0313 | .0137 .0131

°

Aug. 6ae | 216 .00118 esorsvse 259,000 eeccon -0215 eeccccee
Auge Tee | 242 .00113| . ,000938 | 259,000 | 0520 | 0189 .0195
Octe 3ea | 355 .00107 «00113 [ 176,000 | .0396 | .0109 .0119
Octe hoo | 285 .0011}, .000933 | 190,000 [ .0320 | .0120 .0117
NOV. 280 337 QOOO85 ;00120 ®0o0enece LI I ®ec0 000 e0aeocv e
Nov. 29. | 3LS .00119 +00111 | 143,000 | 0274 | .0107 .00922
Nov. 30. | 395 .00118 .0010 | 126,000 | .0253 | .00737 [ 00688

Dismal Riveﬁ'at Dunning, Nebr.

1956 .
Aug, 6. | LL.6[0.00109| 0.,000858 | k20,000 |0,0372 | 0.0217 | 0.0178
Auge Teo | L9.0| .00112| . 000663 | 427,000 | 0298 | .0131 .0167
Octe 3eo | L5.7| .0010L| @ .00089k | 324,000 | .O3L8 | .0152 0167
Octe Leo | h2.5| .00101|  .000770 | 307,000 | .0301 | ,0183 .0161
Nov. 28. | L8.5| .00078 .000719 | 238,000 | .0181 | 00773 | .00766
Nove 294 | L7.7| .00085| .000725 | 249,000 [ 0172 | .00843 | .00762
Nov. 30. | L7.7| .00099 .000812 | 250,000 | .0215 | .00975| .0105

Niobrara River near Cody, Nebr.

1951 ‘ :
July 18. | 94.2]|0,00131|. 0,000861 | 274,000 |0.0481 | 0.0225 | 0.0278
Aug. 3.. | 8L.6| .00123 .000808 | 311,000 | .OLkk | .018) 0246
Septs 6. | The2| 00129 «000660 | 612,000 | .0168 | .00723 | .0O72k

See footnote at end of table{
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Table 7 +=--Dimensionless parameters for various rivers--Continued

k v
Secticn Date £ S .. R, _s £ Computed
Niobrara River near Cody, Hebr,--Continued
1952 ' .
C-?2 Apr. L.. | 82.3]0.00133| 0.000729 | 386,007 | 0.018) | 0.00731 | 0.00778
May 8...| 93.5] -0013L .0008L0 | 280,000 | L0279 L0LL0 LO1L7
June 19. | 121 .00138 .00107 | 179,000 | 0L11 | .N200 L0220
Sept. 26| 121 .00138 00112 | 163,000 | L0371 L0180 .019];
North Loup River at Burwell, Nebr,
1955
esssnse |Mar, 29, A7.7(0.00157| 0.000723 | 507,000 [ 0,0279 | 0.0173 | 0.0165
June 20, | 141 .00108 .000892 | L3c,000 | .ok17| .OXT79 L0140
Aug. 22, 175 »00121 00176 138,000 .0791 .0259 0287
Middle Loup River at Arcadia, Hebr,
1955 -
ceseese |May 10.. | 162 [0.,00131] 0.000857 | 230,000 | 0,0373 | 0,0217 | 0.0188
June Teo | 133 .00106 «000720 | 392,000 0291 L0115 0113
June 21.| 116 .00127 000610 | L468,000 .0298 0216 L0153
July 26. | 20l .00112 L00108 | 201,000 | L0595 | ,0259 .0236

1 From regression equation,
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Table18.--Measured and computed widths and mean depths for different

river sections

Date

Width

Depth

Measured lﬁComputedl

Measured 4] Computedl

Section C-2, Niobrara River near Cody

July 18, 1951....... 115 158 1.22 1.69
A Fuswwnnwnwn cene 110 175 1.30 2.09
Septs Bssiivaasnsns " 118 118 1.59 1.59
Bprs 1, 1952civsssss 117 129 1.44 1.59
May 8..covvevnnn s 117 126 1.25 - 1.35
June 19......nu... o 118 136 .975  1.13
Sept. 26.0uieiiennan 114 128 .938 1.05
Gaging section, North Loup River at Burwell
‘Mar. 29, 1955....... 132 12k 1.95 1.83
Junie 20... aneiie s . 223 153 1.58 1.07
Aug. 22... . : 140 164 .80 .9k
Section A, Middle ILoup River at Dunning
Mar. 21, 1950..... .o 230 222 0.83 | 0.80
Byt WBws wisinmm s .. 229 170 T3 - .55
MEY Gas :opussas AP 325 270 .61 5 #90
Bors 2% wnvsssna i 236 141 .72 L2
June 20, .:s0esvcaia0 325 223 .66 s

1 Computed with variation of regression equation.
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