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Figure 23.—Gage height and sediment concentration, Susquehanna River at Harrisburg, Pa.
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figure 19, because the source area of the
water and sediment was local as well as up-
stream and the concentration continued to
increase until the discharge started to de-
crease. Even so, there was a small secondary
concentration peak March 8. The second
water-discharge peak on March 11-12, al-
though higher than the first peak, had a
lower concentration because less soil was
readily available for erosion after the first
few days of rain.

The hydrograph of the discharge and sus-
pended-sediment conecentrations of the Wil-
lamette River at Portland, Ore., during the
recordbreaking floods of December 1964 (fig.
24) is a good example of the relation be-
tween discharge and concentration for a
large flood on a large river. The discharge
continued to increase for 4 days until it
reached a peak. Sediment concentration,
however, reached the maximum value the

second day following the beginning of the
rise and decreased over 50 percent by the
time the water discharge reached a maximum
value. Several common characteristic trends
may be noted here: (1) The large increase in
discharge at the outset caused a minor in-
crease in concentration, (2) the discharge
increased slowly for several days to reach
a maximum value whereas the concentration
increased rapidly and reached a maximum
value, irf"less time, and (3) the water dis-
charge receded slowly, being sustained by
additional rainfall and contributions from
bank and channel storage, whereas the con-
centration receded rapidly after reaching the
maximum value.

Snowmelt discharge and sediment
concentration

The relation between water discharge and
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Figure 24.—Suspended-sediment concentration, sediment discharge, and water-discharge, Willamette River at Port-
land, Oreg., December 21.30, 1964. (After Waananen and others, 1971, p. 116.)

suspended-sediment concentration during
snowmelt generally is different from that
during periods of runoff from rainfall; also
the correlation is poorer during snowmelt.
This change in relation must be considered
when constructing the concentration graph
and interpreting the sediment-transport
curve,

Increases in concentration relative to in-
creases in water discharge are small during
snowmelt runoff as compared with rainfall
runoff, and sharp concentration peaks do
not occur at or near the time of the water
peak such as those illustrated in figures 16
and 17. Gage-height and concentration
graphs of a 10-day snowmelt period are
shown in figure 25.

The peak and trough of the diurnal flue-
tuations of sediment may or may not be in
phase with those for water. The time the

water peak occurs at the station is related
to the distance between the snowmelt source
and the gage, and the amount of lag be-
tween water and concentration peaks is a
function of the distance between the sam-
pling point and the source of the material.
This relation may be determined usually
from two samples per day.

The relation between daily values of water
discharge and sediment concentration in a
stream with substantial snowmelt runoff is
shown in figure 26. The water discharge and
concentration were low during the winter
months. The first appreciable snowmelt in
late March contained a large quantity of
sediment. The snowmelt runoff continued to
increase throughout April, although the con-
centration decreased after the initial rise
and remained generally below 4,000 mg /1
during the major snowmelt period in May
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and June.

Durine tha etn
AdS AL ‘115 viiw uuv&

September 1, sediment concentratlons were
considerably larger than those during the
snowmelt period. The rainfall on August 1-2
caused an increase in discharge from 7,000
to 11,000 cfs (cubic feet per second), but
the corresponding concentration increased
from 1,000 to 39,000 mg/l The maximum

snowmelt runoff which started Mav 9 caused

11iTaV 1 uiivVa dialid Dvda VO LG QAT

an increase in discharge from 7,000 to 30,-
000 cfs and an increase in concentration
only from 500 to 5,000 mg/l.

Application of cross-section coefficient

Coeflicients may be applied to concentra-
tion values in several ways. Two methods
discussed here are (1) correction of the con-
centration value arithmetically after values
have been computed from the concentration
graph and (2) correction or adjustment
graphically of the concentration graph prior
to computing concentration values from the
graph. The second method is needed espe-
cially in a subdivided period where the co-
efficient may change with stage and dis-
charge.

In the first method, concentration for each
day, or part of day, for the water year is
computed from the concentration graph and
tabulated on a copy of the recorder chart.
When the coefficients are computed, as il-
lustrated in figures 9 and 10, the appropriate
correction to each concentration value is
written below the daily concentration. The
adjusted concentration value then as com-
puted, entered below the other values, and
underscored so no error will be made when
the value is transferred to the sediment-dis-
charge worksheet. If the subdivided-day
method of computation is used and the co-
efficient values vary during the day, then
the concentration value for each interval
must be corrected. This is accomplished by
tabulating coefficient values taken from a
table similar to that given in figure 10 in
an additional column in table 3 and by cor-
recting each concentration value in column
5 prior to computing the sediment discharge.

In the second method, the correction is

made graphically by adjusting the concen-

tration graph. Th1s method is useful par-
ticularly if the transported material is coarse
and the ratio (a/b) of mean concentration
in the cross section to mean concentration
in the single vertical (col. 6, fig. 6) is cor-
relative with gage height or discharge. The
concentration graph in figure 27 was ad-

justed graphically by using the coefficient

values determined in the plot in figure 10.
The range in gage height affected by each
coefficient value was marked on the trace of
the gage-height graph. The concentration
value determined from the sediment-concen-

1 munltinliad
tration graph for each range was multiplied

by the appropriate coefficient, and an X
placed at the location of the corrected value.
An adjusted sediment-concentration graph,
following the trend of the original (unad-
justed) concentration graph, was then drawn
through the adjusted values. Computation
of suspended-concentration values, either for
daily values or for intervals of a day, may
be made directly from the adjusted graph.

Because the reasons for the lateral varia-
tion of sediment concentration may differ
from station to station and even at the same
station, the application of corrections to
concentration cannot be reduced to a few
simple methods. Hence, as in the construc-
tion of the concentration graph, each appli-
cation of coefficient requires imagination and
ingenuity as well as a knowledge of the sta-
tion and the fundamentals of sediment trans-
port.

All coefficients and adjustments should be
applied to the concentration graph, or values,
prior to computation of sediment discharge.
Any corrections not yet made, and specifi-
cally those which vary during a subdivided
period, should be made while computing the
subdivided period. Additional columns may
be added to table 3 to show the coefficient
and corrected concentration for each inter-
val.

Adjustments are necessary also if the in-
tervals of a subdivided period do not equal
24 because the recorder is operating too fast
or too slow. If the divisor, d (footnote 1,
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Figure 27.—Graphical adjustment of concentration.

table 3), based on 24 intervals per day, is
used to compute the discharge per interval
when the total interval, T, is different from
24, each interval must be corrected by 24 /T.

Computation of Daily Mean
Concentration

The daily mean sediment concentration is
the time-weighted mean value and is com-
puted from the concentration graph de-
seribed in previous sections. Each computed
daily value is listed near the bottom of the
chart at the midpoint (usually noon) of the
day it represents.

Mean concentration values may be deter-
mined arithmetically or graphically. The
arithmetic mean is obtained either by (1)
selecting values from the concentration
graph that represent uniform intervals of

|

time and taking the arithmetic average or
by (2) selecting values from the graph that
represent unequal intervals of time and
weighting these values by the time intervals
represented by the concentrations. These
methods or variations of these methods are
also used to determine the average concen-
tration for each interval of a subdivided
period.

The mean concentration is determined
graphically by use of an integrator—a sim-
ple device consisting of a thin sheet of clear
plastic about 6 inches long and 3 inches high
and with a fine visible line scribed through
the center of the sheet parallel with the
long axis. A clear plastic 45° or 30°-60° tri-
angle also may be used. A small hole is
drilled through the plastic near the center
of the line to accommodate a pencil point.
The average is determined by placing the
line on the plastic over the concentration
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graph with the hole at the midpoint of the
time interval. The line is adjusted vertically
or rotated until half the area is above the
graph and below the line and half the area
is below the graph and above the line. The
average concentration is the value where
the line intersects the midpoint of the time
interval and may be marked on the chart
by placing a point of a pencil through the
hole in the plastic. This graphical method
is used to compute the daily mean concen-
tration for days not subdivided as well as
to determine mean concentrations for smaller
intervals of time when the day is subdivided.

Because most personnel familiar with com-
putations of water-discharge and sediment
records are thoroughly familiar with the
graphical method, only a brief discussion is
included. A demonstration of the method by

_.___+.
*
— &
(o]
-r—-f+--—r
~
®

experienced personnel plus a little practice
and ingenuity is sufficient to obtain accep-
table values of mean concentration from the
concentration graph.

Figure 28 illustrates ways to use the inte-
grator. The line on the plastic, represented
by the line A-B, is placed on the graph so
that half the area is above the graph and
below the line and half the area is below the
graph and above the line. In figure 284 the
line A-B is parallel to the base line and in-
tersects the graph in two places. The area
below the graph (designated 1) is equal to
the sum of the two areas above the graph
(designated 2). By placing the line on the
integrator to intersect at the beginning of
the 24-hour period (point x in fig. 28B), the
graph is intersected only once. Thus, only
two areas need be balanced, thereby sim-

e — e —

Figure 28.—Determination of mean concentrafion by graphical method.
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plifying the visual balancing of the areas.
The balancing of the areas can be further
simplified by trial-and-error placing of the
integrator to produce areas of uniform geo-
metric appearance. Hence, in figure 28C the
integrator line was placed on the end of the
24-hour-time period (point x) to test for
uniformity of areas. As the graphs analyzed
became more complex, a combination of the
approaches in A, B, and C was used, and the
time period (usually 24 hours) was divided
into several parts, each representing nearly
straight lines or small areas to be balanced.
This approach is the one usually practiced
by experienced personnel and is illustrated
in figure 28D.

Figure 28D is divided for convenience into
three time intervals—0-0600, 0600-1200, and
1200-2400. Line A,-B, establishes the mean
of the first 6-hour interval at O, at the mid-
point of the interval. Likewise, A.-B. estab-
lishes the mean of the interval 0600-1200 at
0,, and A;-B, establishes the mean of the
interval 1200-2400 at O,. The mean of the
first two intervals, which are equal in time,
is found by placing the integrator line on
O; and O, and marking the intersection
(point C) of the line 0,-0, with the mid-
point of the combined time interval, in this
case 0600. The mean of the two 12-hour in-
tervals is found at intersections of a line
0:-C and the midpoint of the combined time
interval, O. In each of the examples, the
mean is at point O on the midpoint of time
intervals.

A value of mean concentration is deter-
mined for each day for which a graph has
been constructed. For periods of constant,
usually low, discharge and low constant con-
centration, the daily concentration sample
will approach the daily mean concentration,
and there will be no need to construct a
graph to compute daily values. For these
periods, sample values may be transferred
directly to the sediment-discharge sheet with
no intermediate calculation.

Footnotes

Footnotes are used to describe laboratory
and computation procedures and to qualify

estimated values. The appropriate footnote
should be determined as each value is com-
puted and entered after the concentration
value on the gage-height graph. The foot-
note then can be transferred to the sediment-
discharge worksheet simultaneously with
copying of the concentration values on the
worksheet.

Footnotes generally are not processed or
stored by electronic computer; therefore, no
footnotes will be listed on the tables of data
processed by computer for publication. If
footnotes are desired on these tables, they
must be added manually by typewriter. Foot-
notes, however, should be limited to the
minimum needed to explain and clarify the
data or to describe unusual conditions that
affected collection or quality of data.

Sediment footnotes and symbols do not
follow the rules listed in the United States
Government Printing Office “Style Manual,”
revised edition, January 1967; they are
standardized here and have the same mean-
ing regardless of their position in the table.
The proper placement of footnotes in the
table is described in the section on “Sedi-
ment-Discharge Worksheet.”

Footnotes and references and the sequence
in which they must appear if used on the
sediment-discharge worksheet are listed as
follows:

E Estimated. (When there are 6 or
more days in a year with the foot-
note E, delete E and insert the
following headnote under the table
title: ‘“When no daily concentra-
tions are reported, loads are esti-
mated.”)

S Computed by subdividing day.

A Computed from estimated-concentra-
tion graph.

C Composite period.

D Daily mean discharge.

Footnotes E and A are used to identify
noteworthy estimated values, such as maxi-
mum and minimum values of concentration
and sediment discharge, and to explain any
missing values of concentration. Daily sedi-
ment-discharge values based on interpolation
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for short periods of low or uniform flow are
not identified; hence, the sampling program
must be scheduled to assure that samples
are collected at some predetermined fre-
quency, even during periods of low and uni-
form flow. Records that include long periods
of estimated daily sediment discharges and
contain the maximum sediment discharge of
the year should be explained in the remarks
paragraph of the station analysis. Also, con-
ditions that influence sediment discharge
such as unusual flow conditions, diversions,
or construction activities should be described.

Footnote C is used to identify concentra-
tions that are average values for a period.
These average concentrations are obtained
by compositing samples during periods of
low concentration when fluctuations in con-
centration are assumed to be small. Daily
values of concentration are more useful than
average values for statistical treatment or
interpretation of sediment trends. Daily
values of concentration, therefore, should be
published whenever available, and unless
the analytical costs are prohibitive, the con-
centration of each sample should be deter-
mined in the laboratory.

Footnote D is used on tabulations of par-
ticle-size analyses to identify daily values of
water discharge.

Significant Figures

Rounding of sediment-concentration and
discharge values is standardized to accom-
modate and facilitate the computation, pro-
cessing, and storage of data by electronic
computer. Beginning with the 1968 water
year, the number of significant figures re-
ported in data releases is as follows:

Sediment concentration

<0.5 report 0 mg/l or
place leader

Sediment discharge

<0.005 report 0 tons.
0.005-0.01 report 0.01

(....) in column. ton.

0.5- 1 report 1 mg/lL .01 - .09 report to near-

1 - 9 report one sig- est 0.01 ton.
nificant figure. .10 -99  report two

10 -99 report two signifi- significant
cant figures. figures.

>100 report three sig- >100 report three
nificant figures. significant

figures.

1
i
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The monthly and annual sediment dis-
charges are the unrounded sums of the daily
values. No monthly or annual values will be
shown for concentration.

The use of two significant figures below 1.0
is not intended to imply accuracy, but does
make the published records of sediment com-
patible with those of water discharge and
will facilitate computer processing of the
data. A statement explaining the accuracy
of published values may be included in the
introductory text of the basic-data report.

Computer Programs

The description of the computation proce-
dure thus far has been related entirely to
manual preparation of records. Data-pro-
cessing equipment has outmoded many man-
ual procedures, and many additional changes
undoubtedly will occur in the future. Auto-
mation, however, will not change the funda-
mental methods described for manual pro-
cessing; therefore, each individual involved
in the computation of sediment discharge
should be familiar with and thoroughly un-
derstand the computation procedure and be
able to compute records by the manual
method.

A simplified computer program is now
available for general use. This program per-
forms the routine computations described
in the sections on ‘“Computation of Sediment
Discharge,” “Computation of Subdivided
Days,” and ‘“Sediment-Discharge Work-
sheet” and lists the data for offset repro-
duction. The program does not eliminate the
need to interpret concentration and water
data and define a concentration graph.

Basic data needed for computer computa-
tion of sediment discharge are identical with
those needed for manual processing and in-
clude the following:

1. Water discharge and sediment concentra-
tion for each day as described in the
section on “Sediment-Discharge Work-
sheet.”

2. Water discharge, concentration, and clock
time or time interval as deseribed in
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the section on “Computation of Sub-
divided Days.”

Format of Sediment Tables

Prior to October 1967 sediment data were
typed or listed by automatic data-processing
equipment on forms similar to those illus-
trated in figures 2, 38, and 45. Data pub-
lished subsequent to October 1967 are pro-
cessed and the results listed by electronic
computer for publication in one or more of
the methods in figures 29-35.

Computation of Sediment
Discharge

Sediment discharge is determined by mul-
tiplying the water discharge, in cubic feet
per second, by the concentration of sus-
pended sediment, in milligrams per liter, and
a coefficient :

Q.=QuXC,xk,
where

Q. 1is the sediment discharge, in tons
per day (tons/day),

Q. is the water discharge, in cubic feet
per second (cfs),

C, is the concentration of suspended
sediment, in milligrams per liter

(mg/1),
and

k i3 a coefficient that is based on the
unit of measurement of water dis-
charge and that assumes a spe-
cific weight of 2.65 for sediment.

Units of measurement

The concentration of suspended sediment,
C,, is reported in milligrams of sediment per
liter of water-sediment mixture. However, as
a matter of convenience, it is determined in
the laboratory in parts per million, which
is the dry weight of suspended material per
million equal weights of water-sediment mix-
ture, or milligrams per kilogram, and is

found by the formula

parts per million=
weight of sediment x 1,000,000

weight of water-sediment mixture

or
0.0010g 1lg
1,000g 1,000,000 g

Concentration in milligrams per liter ig the
weight in milligrams (mg) of sediment per
thousand milliliters (ml) of mixture and is
the ratio of dry weight of sediment to the
volume of mixture, or

1 ppm=

0.0010 g 1 mg

milligrams per liter = y-555- 7 = 1,000 m]

The numerical values of parts per million
and milligrams per liter are equal when the
density of the mixture is equal to 1.00, and
for all practical purpcses, 1 liter weighs
1,000 g (grams). An increase in concentra-
tion increases the density of the mixture,
and the laboratory value of concentration in
parts per million must be corrected by the
ratio, C, of the density of the water-sediment
mixture to the density of water. Thus,

milligrams per liter=C Xparts per million.

The values of the conversion factor C, are
given in table 2. These values are based on

Table 2.—Conversion factors, C, for sediment concentration:
parts per million to milligrams per liter

[The factors are based on the assumption that the density of
water is 1.000 (plus cr minus 0.005), the range of tempera-
ture is 0°-20°C, the specific gravity of sediment is 2 65, and
the dissolved-solids concentration is less than 10,000 ppm. This
table supersedes table 1 in Guy (1969)]

Concentration Concentration

range (ppm) C range (ppm) c
|

0- 15,900 ... 1.00 I 322,000-341,000 ...... 1.26
16,000- 46,800 ...... 1.02 ' 342,000-361,000 ...... 1.28
46,900- 76,500 ... 1.04 , 362,000-380,000 ... 1.30
76,600-105,000 ... 1.06 381,000-399,000 ..... 1.32
106,000-133,000 ... 1.08 | 400,000-416,000 ...... 1.34
134,000-159,000 ... 1.10 * 417,000-434,000 ..... 1.36
160,000-185,000 ...... 1.12 435,000-451,000 ..... 1.38
186,000-210,000 ...... 1.14 452,000-467,000 ...... 1.40
211,000-233,000 ... 1.16 ' 468,000-483,000 . .. 1.42
234,000-256,000 ...... 1.18 + 484,000-498,000 ...... 1.44
257,000-279,000 ... 1.20 499,000-514,000 ... 1.46
280,000-300,000 ... 1.22 515,000-528,000 ... 1.48
301,000-321,000 ..._.. 1.24 529,000-542,000 . ... 1.50
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. SUSPENDED-SEDIMENT DISCHARGE FOR SELECTED DAYS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MEAN MEAN
MEAN CONCEN~ SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DATE (CFS) (MG/L) (TONS/DAY) DATE (CFS) (MG/L)D (TONS/DAY)
NOV 28, 1969.. 4.4 519 13 MAY T...0eceen 14 3670 265
JAN 27, 1970.. 6.0 2180 213 MAY 8........ 1.9 140 .72
JAN 28........ 1.5 50 .20 JUN 22........ 4.2 1410 122
MAR 6........ 3.4 143 2.6 JUN 23........ .42 80 .09
MAR 7........ 42 449 28 AUG 3........ 2.0 1030 6l
MAR B,....... 1.5 70 .28 AUG 4........ 5.7 3700 372
MAR 15........ 6.6 795 26 AUG Seceeevn. .98 490 4.0
MAR 16........ 1.8 50 .24 AUG 24........ 14 3950 968
APR 17........ 1.5 326 3.5 AUG 25........ 27 1270 640
Figure 30.—Format table 2, suspended-sediment discharge for selected days.
SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
CONCEN- SEDIMENT CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DATE TIME (CFS) (MG/L)  (TONS/DAY) DATE TIME (CFS) (MG/L)  (TONS/DAY)
DEC 6, 1969 0450 42 14 1.6 JUN 10...... 1430 45 12 1.5
JAN 12, 1970 1700 126000 100 34000 JUN 22...... 2300 219 69 41
JAN 14...... 1830 1.3 8 .03 JuL l...... 1530 .80 12 .03
FEB 22...... 1200 13 33 1.2 AUG 12...... 1200 14 8 .30
FEB 28...... 0100 770 212 441 AUG 15,..,.... 1845 108 15 4.4
Figure 31.—Format table 3, pended-sediment discharge 1

SUSPENDED-SEDIMENT DISCHARGE DURING PERIODS OF HIGH FLOW, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

TIME

MEAN TIME MEAN
INTER~ MEAN CONCEN-  SEDIMENT INTER- MEAN CONCEN~ SEDIMENT
VAL DISCHARGE TRATION DISCHARGE VAL DISCHARGE TRATION DISCHARGE
DATE (HRS) (CFS) (M6/L)  C(TONS/DAY) DATE (HRS) (CFS) (MG/L) (TONS/DAY)
JUL 27...... 2 1340 41000 12400 JuL 28,..... 15 625 11600 12200
JUL 27...... 2 944 30000 6370 JUL 28...... 3 400 5700 770
JUuL 28...... 2 730 21000 3450 JUL 28...... 4 278 3600 450
Figure 32.—Format table 4, suspended-sediment discharge during periods of high flow.
TOTAL SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970

WATER SUSPENDED STREAM CHARACTERISTICS

TEM- SEDIMENT SUSPENDED TOTAL

PERA- CONCEN- SEDIMENT SEDIMENT MEAN MEAN

TURE DISCHARGE TRATION DISCHARGF DISCHARGE WIDTH DEPTH VELOCITY

DATE TIME (°C) (CFS) (MG/L)D (TONS/DAY) (TONS/DAY) (FT) (FT) (FPS)

DEC 10, 1969 1800 12.0 1400 1200 4540 4590 30.3 8.5 4,00
DEC 30...... 1545 14.0 440 22 26 33 25 6.6 2.9
JUN 12, 1970 1430 26.5 120 200 65 70 10.2 5 3.2
JUN 14...... 0900 28.0 1.6 25 .11 .17 1.8 .2 .45
JUN 15...... 1200 28.5 12 30 .97 .17 2.0 .6 .50
JUN 16...... 1300 28.0 .88 15 .04 .04 1.5 .1 .2

Figure 33.—Format table 5, total sediment discharge.
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a water density of 1.00 g/cc and a sediment
density of 2.65 g/cc. They are calculated to
three significant figures in 2-percent steps.
Computation errors from use of these factors
will be less than 1 percent and will average
zero.

Values of concentration determined in the
laboratory as parts per million should be con-
verted to milligrams per liter by laboratory
personnel on the form, sediment-concentra-
tion notes (fig. 5). For concentrations under
16,000 ppm, the values of parts per million
and milligrams per liter are assumed to be
equal. For concentrations over 16,000 ppm,
the corrected value in milligrams per liter
should be penciled plainly below the concen-
tration on the form as a reminder to the
user that parts per million is different from
milligrams per liter. In any event, personnel
who transfer the data from the laboratory
forms for other uses are responsible for the
correct use of the data and should check
the basic data to determine that the con-
version was correctly made.

After the data are converted to milligrams
per liter, the only coefficient needed to com-
pute sediment discharge is k, which is equal
to 0.0027 in the English system of units.
The coefficient, %, includes the conversion
of water discharge and is a constant for a
given system of measurement. The deriva-
tion and value of k& to detcrmine tons per
day in English and metric units follows.

If the weight of a cubic foot of water-
sediment mixture is assumed to be 62.4
pounds, then

(60X60%X24) seconds per day
X62.4 pounds per cubic foot
2,000 pounds per tonX1,000,000

k—

=0.0027,

and the computation of sediment discharge is

Q,=Q. X C. X 0.0027 tons per day (English short tons).

A metric ton is 2,204.62 pounds avoird-
upois, or 1.1023 English short tons, and a
cubic meter is 35.31 cubic feet. To convert
English short tons to metric tons multiply
by 0.9072, or substitute factor 0.00245 in
place of 0.0027 in the preceding equation.

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

(METHODS OF ANALYSIS:

IN NATIVE WATER;

C, CHEMICALLY DISPERSED; N,
VISUAL-ACCUMULATION TUBE; IN DISTILLED WATER)

BOTTOM WITHDRAWAL TUBE;

B,

W,

PIPET; S, SIEVE; V,

P,

PARTICLE SIZE

WATER
TEM-

METHOD

OF
ANALY -

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

SED IMENT

CONCEN-
TURE DISCHARGE TRATION DISCHARGE

PERA-

.500 1.00 2.00 SIS

.008 .016 .031 .062 .125 .250

.004

(MG/L) (TONS/DAY) .002

o) (CFS)

T4 ME

DATE

VPWC
PWC

93 100

68

36
78
71

254
11400
10100
17900

2020
603

7.0
0550 11.5

1970 1050

MAR 27,
MAY 24......

1390
18600
21800

116000

PWC

800
2410

16.5

1255
1700
1615

MAY 26......

VPWC
VPWC

14.0

JUN 10......

59

784 39600 86900

19.0

AUG 10......

VPWC
VPWC
VPWC
VPWC

100

99

93

67

189000

46000
36000
39900
12600

19.0 1470

1130

AUG 12......

100
100
100

98
97
97

90
83
88

68
63

89200
92300
103000

885
8260
3040

14.5
21.0
17.5

1355
1235

1000

AUG 19......
AUG 23......
AUG 24......

Figure 34.—Format table 6, particle-size distribution of suspended sediment.
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PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHODS OF ANALYSIS: O, OPTICAL ANALYZER; P, PIPET; S, SIEVE; V, VISUAL-ACCUMULATION TUBE)
WATER NUMBER PARTICLE SIZE
TEM-~ OF METHOD
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE PLING DISCHARGE ANALY -
DATE TIME (°C) POINTS  (CFS)  .004 .062 .125 .250 ,500 1.00 2.00 4.00 8.00 16.00 32.00 SIS
NOV 29, 1969 1515 9.0 440 0 3 10 53 97 100 -- - == SV
JAN 30, 1970 1330 12.0 206 0 1 10 48 8 97 98 99 100 13
MAR 22...... 1240 16.5 143 0 1 16 51 8 98 99 99 1loo sv

Figure 35.—Format table 7, particle-size distribution of surface bed material.

Water-discharge data in the metric sys-
tem usually are reported in cubic meters per
second, and sediment-discharge data in met-
ric tons per day. If water data are in cubic
meters per second, the weight of 1 cubic
meter of water is 1 metric ton, and the time
interval is 24 hours; thus

k 86,400 seconds per day X1 ton per cubic meter

1,000,000

=0.0864,

and the computation of sediment discharge
becomes

Q:=Q,xC;%x0.0864 (metric tons).

Computation of subdivided days

The term “subdivide” refers to the divi-
sion of data for a calendar day into shorter
periods of time to obtain correct daily mean
values of water or sediment discharge when
one or both change beyond certain limits
during the day. The values for these periods
are then summed to obtain values of water
or sediment discharge.

The basic reasons for subdivision of data
for a day to compute water discharge and
the reasons for subdivision to compute sedi-
ment discharge are different. Computation
of daily mean water discharge requires sub-
division of the day when the gage height is
changing because the relation between stage
and discharge is curvilinear, and the daily
discharge corresponding to a mean gage
height will be less than the true mean dis-
charge. Computation of a daily mean sedi-
ment discharge requires subdivision of the
day when both water discharge and concen-
tration are changing because the average of

the products of two variable quantities is
not the same as the product of the averages
of the quantities. Subdivision is not required
if either discharge or concentration is con-
stant during the day.

Water-discharge values for subdivided
days frequently are calculated in advance of
sediment calculations and are listed on the
recorder chart of the gage-height record.
However, because the reasons for subdivision
to determine water discharge and the reasons
for a subdivision to compute sediment dis-
charge are not the same, a subdivision for
water discharge may not be adequate for
sediment discharge. Colby (1956b) sums it
thus:

A common source of errors is incorrect division of
the day into parts. An inept type of subdivision may
be little better than no subdivision at all. Far too
often the same separation of the day into parts is
used for both the computation of water discharge
and the computation of sediment discharge.

The concentration graph should be pre-
pared prior to computation of water dis-
charge, and the initial subdivision made on
the basis of change in both water discharge
and concentration. If subdivisions and com-
putations of water discharge were made
prior to preparation of the concentration
graph, a new subdivision of water discharge
may be necessary to compute sediment dis-
charge. The new subdivision may divide the
day into different parts and into a larger
number of parts. Any new water-discharge
values added to the subdivision should be
carefully computed and checked. Usually
when a period is subdivided into a larger
number of intervals, the accuracy of the
value of dajly mean water discharge is im-
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proved, and the finite value of the daily
water discharge is increased. If the increase
in daily mean water discharge over the pre-
viously computed value is significant, the
original value should be revised. This signif-
icant increase will not occur, however, if the
original subdivision was adequate.

Figure 36 is a guide to indicate if sub-
division is necessary to maintain computa-
tions within specified limits of error. The
maximum and minimum discharge and the

maximum and minimum concentration are
determined for the day, or for a trial period,
and the ratios of these values plotted on the
guide. In practice, a precise computation and
plotting of ratios is not necessary, and a
quick mental calculation of the ratios and a
visual location of these on the guide will
suffice.

Subdivided days are computed primarily
by two methods which are referred to here-
in as the mean-interval method and the mid-

1.0 } I
08 \\\ \
\ \ Do not subdivide
e o6 N
e ’ |
aio T
F3b .
33 Subdivide \
z[%
3|z 04 \ — ]
NN
00 0.2 0.4 0.6 0.8 1.0

MINIMUM CONCENTRATION

MAXIMUM CONCENTRATION

Figure 36.—Guide to subdivision, ossuming accuracy about 5 percent (after Colby, 1956b).
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interval method. These methods are ana-
logous to the mean-section and midsection
methods of computing streamflow from
water-discharge measurements described by
Buchanan and Somers (1965).

Mean-interval method

The mean-interval method of computation
of sediment discharge requires the deter-
mination of the mean water discharge and
mean sediment concentration for several
short periods of time during a day. The prod-
ucts of the two variables for each interval
are then time weighted and summed to ob-
tain daily mean discharge. This method is
convenient if an analog record of gage height
is available and mean values of gage height
(or water discharge) and concentration can
be determined graphiecally. Graphical deter-
mination of these values for an interval of
a day may be made in the manner described
in the section on “Computation of daily mean
concentration.”

An example of the mean-interval method
is given in table 3. The daily sediment-dis-
charge data were computed by two proce-
dures:

1. Sediment discharge computed for each
time interval and summed to obtain
daily discharge (col. 7).

2. Sediment discharge computed by sum-
ming the product of water discharge,
time interval, and concentration in the
calculator and multiplying the summa-
tion by k/T, where k is the coefficient,
0.0027, and T is the summation of
hours in the time-interval column, or
number of intervals used in subdivid-
ing the day. In this latter procedure,
column 7 is not computed. This proce-
dure is the one most commonly used.

An advantage resulting from use of the
first procedure is the listing of actual sedi-
ment-discharge values or tonnage for each
time interval (col. 7, table 3). This method
is most convenient to use if the computations
are made by slide rule or by a calculator

that does not cumulatively multiply. These
data are useful for direct application to spe-
cial studies of water and sediment-discharge
relations.

Midinterval method

The midinterval method of computation of
sediment discharge assumes the values of
water discharge and sediment concentration
for a specific time represent the average
values for the time interval that extends
ahead and behind halfway to the preceding
and following clock times. The term ‘“‘mid-
interval” is not precisely descriptive because
if the successive time intervals are unequal
the values are not at the midpoint. However,
if the time intervals are equal then the values
are at the midpoint of the time interval.
This method is usually used when the gage-
height record is a printout of a digital record.

An example of the midinterval method is
given in table 4. Values of gage height and
concentration are tabulated for the clock
time (col. 1), and the time interval and
water discharge are computed. Sediment dis-
charge is computed by summing the product
of the water discharge, sediment concentra-
tion, and time interval in the calculator and
multiplying the summation by k/T, where k
is the coefficient, 0.0027, and T is the sum-
mation of hours in the time-interval column,
or the number of intervals used in subdivid-
ing the day.

If subdivision was not used for the data in
table 4, then the 24-hour sediment discharge
would be

Q.,=Q,%xXC,x0.0027=2,260x% 1,830 X 0.0027
=11,200 tons per day.

The error caused by not subdividing is
25,400 —11,200=14,200 tons per day,

and the ratio of Q, computed from daily
mean values to @, computed by the sub-
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Table 3.—Computation of subdivided day, mean-interval method

Time interval (col. 1) : Time during which there is insignificant
change in water discharge and sediment concentration or
during which the maximum change is within limits speciﬁgd
by the allowable range in stage and by the guide to subdivi-
sion (fig. 36). The number of intervals used will depend cn
the accuracy required.

Gage height (col. 2): The average gage height for the time
interval corrected for any mechanical errors. It is usually
determined graphically.

Shift correction (col. 3) : The adjustment applied to gage height
to account for variations in the rating. This column may be
omitted if no shift is needed.

Water discharge (col. 4) : The mean discharge for the interval;
obtained from rating tables.

Sediment concentration (col. 5): The mean concentration for
the interval; usually determined graphically from the con-
centration graph.

Interval X concentration (col. 6): The product of the time
interval (col. 1) and concentration (col. 5). The daily mean
concentration, published in the concentration column of the
sediment-discharge sheet, is computed by dividing the sum
of col. 6 by the sum of ccl. 1. Col. 6 can be omitted for
simple computations; col. 1 X col. 5 may be accomplished
mentally and entered directly in the calculator and multiplied
by water discharge (col. 4).

Computer sediment discharge, procedure 1 (eol. T): The dis-
charge for the interval is computed by multiplying the product
of the gqtc (col. 4 X col. 6) by 0.0027 and dividing by the
time, or total length of the interval. The calculation for
periods divided into 24 intervals may be simplified by using
the divisor, d. If this is done, col. 6 may be omitted. Values
of d, given in footnote 1, are T/tk, where t is the interval,
Ik, is 0.0027, and T is 24. Tons per day is the numerical sum
of interval values. An example of the computation of the
first and last intervals, using d from fcotnote 1, is

tons per interval = col. 4 ;( coL.§ _ g 3; £ = 17‘;,4>8<1 8~ oot
g X ¢ 4,920 X 8,600
=g = 8,889 = 1.840.
Computed sediment discharge, procedure 2:
Total interval = T = 3 (col. 1) = 24
Daily mean gage height = Z_(col. ITX ol 2) _ 14;;29 = 6.01
Daily mean water discharge, Qw = Z (col. 1 Tx col. 4) = 542'386 = 2,260
Daily mean concentration, C¢ = z (col. ITX col. 5) = 48;;48 = 1,820
Tons per day, @ = l‘-’%’ﬁ)— ko= ?L(—"il—‘?m X 0.0027
= 325'7#4—3-2- X 0.0027 = 25,400
Computed
Water Sediment sediment
Time Gage Shift discharge, concentration, Interval X concentration, discharge,
interval, height correction q e te procedure 1
t (ft) (ft) (cfs) (mg/1) (col. 1 X col. 5) (tons/interval)
(1) (2) 8) 4) (6) (8) $))
6 417 0 174 8 48 1
2 4.32 0 234 80 60 2
2 4.67 [ 356 80 160 6
2 4.66 0 403 100 200 9
1 4.83 0 498 180 180 10
1 5.75 0 1,210 650 650 88
1 6.80 0 2,620 1,350 1,350 383
1 7.65 0 3,710 2,350 2,350 981
1 8.10 0 4,760 3,360 3,350 1,790
1 8.39 0 5,380 4,600 4,600 2,780
1 8.63 0 5,690 6,200 6,200 3,970
1 8.62 0 5,890 6,950 6,950 4,610
1 8.68 0 5,800 5,600 5,500 3,690
1 8.47 0 5,660 4,600 4,600 2,870
1 8.37 0 5,330 3,950 3,950 2,370
1 8.18 0 4,920 3,500 3,500 1,940
Total ................ 24 144.29 — 54,286 —_ 43,648 25,400
Weighted
b s 1=Y:5 WO 6.01 —_— 2,260 — 1,820 —_
1 Divisors used to compute sediment discharge in procedure 1 for a given time interval:
Time interval, Divisor, Time interval, Divisor,
() d (hr) ¢
1 8,889 13 683.8
2 4,444 14 634.9
3 e 2,963 b TS UU POV PRN 592.6
4 2,222 16 556.6
b 1,778 ) VUSRS UUURUORSRRRIOR 522.9
6 1,481 18 e e 493.8
7 1,270 19 ... 467.8
8 1,111 20 444.4
9 .. 9876 21 ... rreatee e eeentanas 423.3
10 888.9 22 - 404.0
11 808.1 2 e 386.5
12 740.7 24 370.87
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. Clock time (col. 1) : The actual time, given in 24-hour time,
for which values are tabulated. Sufficient values must be
chosen to assure that the maximum change in successive
values of water discharge and sediment concentration is
within the limits specified by the allowable range in stage
and by the guide to subdivision (fig. 36).

Time interval (col. 2) : The sum of one-half the time back tc
the preceding clock time and one-half the time to the following
clock time. The first interval, of 2.5 hours, is one-half the
time frem midnight (0000 hrs) and & a.m. (0500 hrs). The
second interval, of 3.5 hours, is one-half the time frem mid-
night to 5 a.m. (2.6 hrs) plus one-half the time from 5 a m.
to 7 a.m. (1 hr). This may also be computed by taking one-half

61

Table 4 —Computation of subdivided day, midinterval method

as follows:
First interval: ﬁooz'ﬂg = 2.5
Second interval: 919%’-0— = 3.6
Third interval: L”O;_05@_ = 2.0

Cols. 3-6: See explanation for columns 2-5, table 3.
Interval X concentration (col. 7): See explanation for eolumn

the difference of alternate hours (except the first and last) 6, table 3.
Time o Water Sediment  Interval X
Clock interval, Gage Shift discharge, eoncentration, concentration,
time t height correction q c te
(hrs (hrs) (ft) (ft) (efs) (mg/1) (col. 2 X eol. 6)
1) 2) (3) ) (8) (8) (L))
0000 2.6 4.17 0 174 8 20
0500 3.5 4.19 0 182 8 28
0700 2.0 4.32 0 234 40 80
0900 2.0 4.60 0 370 90 180
1100 1.5 4.67 0 408 100 1560
1200 1.0 4.73 0 442 120 120
1300 1.0 5.22 0 744 320 320
1400 1.0 6.22 0 1,740 1,000 1,000
1500 1.0 7.20 0 3,120 1,900 1,900
1600 1.0 7.83 0 4,220 2,850 2,850
1700 1.0 8.26 0 5,090 4,000 4,000
1800 1.0 8.50 0 5,620 5.300 §,300
1900 1.0 8.66 0 6,760 7,000 7,000
2000 1.0 8.60 0 5,840 6,400 6,400
2100 1.0 8.54 0 5,710 4,950 4,950
2200 1.0 8.41 0 5,420 4,200 4,200
2300 1.0 8.31 0 5,200 3,700 3,700
2400 .5 8.10 0 4,760 3,300 1,660
Total .............. _ 24 144.365 — 54,168 — 43,848
. Weighted
mean ... — — 6.02 —_ 2,260 —_ 1,830
Computed sediment-discharge procedure:
Total interval = T = = (col. 2) = 24
=z . .
Daily mean gage height = (col 2T><__col %) = 14;f65 = 6.02
Daily mean water discharge, Q. = 2 (col. 2 TX ol 5) _ 54‘.;‘168 = 2,260
z N .
Daily mean concentration, C, = (col ZTX col. 6) = ;4§2'3~4'8— = 1,830
b3} . .
Tons per day, @. = JT—(EE)* k= 2 (col STX col. 7) X 0.0027
226,036,716
=355 X 0.0027 = 25,400
divided-day method is divide the next day. As the flood peak re-
11,200_044 cedes and concentration values decline, the
25,400 ratio for each successive day will approach

In practice, this ratio is computed for each
subdivided day during the computation pro-
cess because it gives an index to the value,
or need, to subdivide. For large streams, it
also provides an excellent basis for experi-
enced personnel to estimate the need to sub-

1.00; subdivision is not necessary when the
ratio for the preceding day is 0.95 or greater.

The excellent agreement between average
' values for corresponding variables in tables
8 and 4 is notable. Such close agreement indi-
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cates sufficient subdivision. A similar check
also is possible when additional intervals
are added to previously subdivided water-dis-
charge values. If weighted gage-height val-
ues are the same, but water discharge in-
creases significantly, then the original sub-
division of water discharge was insufficient.
This reasoning can be extended through
computation of sediment discharge. If addi-
tional intervals fail to significantly change
daily mean values of water discharge, con-
centration, or sediment discharge, then the
period is subdivided into sufficient intervals.

Data for the examples in tables 3 and 4
are taken from the gage-height and the con-
centration graph in figure 37. Data may be
recorded and computations made on a copy
of the gage-height chart or on a separate
sheet,

Sediment-Discharge Worksheet

At this point a continuous sediment-con-
centration graph has been drawn and re-
viewed. Concentration values for daily pe-
riods and subdivided periods have been com-
puted, and all coefficients applied. Sediment
discharge and time-weighted concentrations
have been computed for each subdivided day.
These values and computations now are
ready for the next step—entering the data
on the sediment-discharge worksheet (fig.
38).

The sediment-discharge worksheet and the
tabulation of particle-size analyses (fig. 2)
are the major products of the basic-data-
collection program and are published an-
nually. These are the forms from which
copies are made to furnish preliminary in-
formation to the various data users and
which are furnished to the records-process-
ing center. These forms, therefore, should
be filled out completely, neatly, and accu-
rately—Dboth in content and editorially. Edi-
torial procedure and rules are based on the
United States Government Printing Office
“Style Manual,” revised edition, January
1967. Specific rules are further explained
in “Suggestions to Authors of the Reports
of the United States Geological Survey,”
fifth edition, 1958.

If the electronic computer program is
used, values of water discharge and sediment
concentration are compiled and punched on
data cards; sediment discharge is not com-
puted by the method that follows. Part of
the output of the computer program is a
listing of sediment data in a form suitable
for publication. Records computed manually
on the worksheet also are sent to the records-
processing center to be listed by computer
for publication. An example of the offset
copy—prepared from data on the worksheet
(fig. 38) —produced by the automatic data-
processing equipment is illustrated in figure
29.

The technical and editorial accuracy of
the product depends on each individual who
has a part in its preparation. Each value
should be checked for accuracy, and each
tabulation should be evaluated for editorial
correctness. Data should not be listed with
the intent of allowing the checker, or re-
viewer, to discover and correct errors. It
is much easier to keep errors out of the
tabulation than to correct them at a later
date, if ever.

A list of the technical and editorial rules
used in the preparation of the sediment-
discharge worksheet (fig. 38) follows,
Heading of table:

1. Enter the number and name of station in
capital letters.

2. Fill in the correct time period. If the pe-
riod is not a complete water year,
change the months to agree with period
of record.

3. Fill in headnote, if applicable. See rules
for footnote E in section on “Footnotes.”

Body of table:

1. Mean discharge:

(a) Copy the water discharge from form
9-192 or printout. Use exact figures
listed in surface-water data be-
cause perfect agreement must exist
between data listed in surface-wa-
ter and water-quality publications.

(b) Omit footnotes in this column.

(¢) Omit explanation or qualifications
concerning water discharge.

2. Mean concentration:
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38.—Worksheet for annual suspended.sediment discharge.
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(a) Copy values of concentration from
graph.

(1) During low-flow periods, if sam-
ples are not collected daily,
tabulate concentrations for
days actually sampled, and
estimate missing concentra-
tions on basis of values for
adjoining days and the water-
discharge hydrograph. A con-
centration will be determined
for each day of filow, if pos-
sible. On the worksheet the
sampled concentrations are
tabulated near the right-hand
margin of the concentration
column; the interpolated, or
estimated, concentrations are
tabulated near the left-hand
margin of the column. Sep-
aration of the sampled and
estimated values is for con-
venience only and aids in
checking and reviewing the
record. Punched cards for au-
tomatic data processing must
contain both water discharge
and concentration.

(2) During periods of changing
concentration, a concentration
graph may have been esti-
mated on the basis of adjacent
records and other data. The
daily mean concentrations
from the estimated graphs
should be copied in the con-
centration column and the
footnote A entered in the tons
per day column. If a concen-
tration graph cannot be esti-
mated and sediment discharge
is determined by indirect
means such as a sediment-
transport curve, then enter a
leader (..) in the concentra-
tion column and the footnote
E in the tons per day column.
If 6 or more days require the
footnote E, then delete E and
use a headnote.

Mean discharge

(b) Show concentrations less than 0.5
mg/1 either as a leader (..) or as
zero. If the water discharge is zero,
a leader will be placed in the con-
centration column and a zero in
the tons per day column:

Suspended sediment

(efs) Mean c((;;zgcfln)tratwn Tons per day
1 0.01
1
1

SO0

(c) Report concentrations in whole num-
bers only. Values are rounded as
instructed in the section on “Sig-
nificant figures.”

(d) Omit footnotes, with the exception
of C, in the concentration column.
Avoid the use of composite values.
Daily values should be shown
whenever possible.

(e) Copy footnotes recorded on gage-
height chart that explain the con-
centration or sediment-discharge
computation in the tons per day
column.

(f) Copy sediment discharge (tons per
day) and footnotes for subdivided
days at the time concentration
values are copied from chart.

3. Tons per day:

(a) Enter sediment discharge for sub-
divided days and footnotes at the
time concentration values are cop-
ied from the chart.

(b) Compute sediment discharge for days
where average concentration and
water values are given. The daily
sediment discharge is mean dis-
charge X mean concentration X
0.0027.

(c) Round sediment-discharge values ac-
cording to the instructions in the
section on significant figures.

(d) Estimate sediment discharge for days
where concentration is not shown.

(e) Plot all values of water and sediment
discharge on logarithmic paper in
the form of a sediment-transport
curve (fig. 39). Check values that
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Figure 39.—Relation between daily suspended-sediment discharge
and water discharge, Thomes Creek at Paskenta, Calif., 1963-65
water years.

deviate significantly from the aver-
age curve for decimal point error,
incorrect concentration graph, er-
ror in computation, or error in
water-discharge values. This plot
is useful particularly on large
streams having storm runoff events
that last several days and where
seasonal changes may be signifi-
cant.

(f) Make revisions as necessary; how-
ever, do not try to revise a sedi-
ment-discharge value because the
value is not consistent with an as-
sumed pattern. The value may not
agree because of unusual circum-
stances, which occur infrequently.
These infrequent occurrences often
may be verified by comparing them
with log plots of water and sedi-
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ment discharge made for previous
years.

(g) Compute and check monthly and an-
nual totals.

(h) Insert and check footnotes.

(i) Compute, record, and check maxi-
mum and minimum concentration
and sediment discharge.

Station Analysis

A station analysis is a concise summary
of (1) equipment used at the station, (2)
stream conditions that may affect the quality
of the sediment record with respect to par-
ticle-size distribution, concentration, and
sediment transport, (3) the sampling pro-
cedures used, and (4) special methods used
to compute sediment discharge.

The analysis of the sediment record may
include a summary of chemical-quality samp-
ling procedures and frequency, constituents
determined, and special analytical methods.
If the sediment records are prepared by the
same office preparing the surface-water rec-
ords, the analyses for the water records and
sediment records may be combined. A con-
solidated analysis including all records col-
lected at one station is preferred because the
basic information concerning location, physi-
ography, land use, and climate are common
to each analysis. An individual analysis may
be necessary when the records are not pre-
pared by the same office or because of con-
flicts with local needs.

Ttems that should be considered in a con-
solidated analysis of sediment discharge,
chemical quality, temperature, and rainfall
records include:

Equipment type and loecation.

Equipment changes and date of change.

Important land-use changes that will
probably affect the quantity and qual-
ity of runoff, such as burn areas, log-
ging, construction, urbanization, and
mining.

Temperature record: completeness, ac-
curacy, and reliability.

Rainfall record : completeness, accuracy,
and reliability, if obtained in connec-
tion with gaging station.
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Sediment-sampling methods: regular or
special techniques, number of sedi-
ment-discharge measurements made,
and reliability of observer.

Gage-height record including the datum
corrections.

Water-discharge record including the
stage-discharge rating.

Concentration graph and sediment-dis-
charge computations, and coefficients
applied.

Particle-size analyses: number, methods
of analysis, and average percentage
of clay, silt, and sand.

Chemical quality: sampling procedures
and frequency, constituents deter-
mined, and special analytical methods.

Remarks concerning other aspects that
affect the record.

An example of a station analysis associ-
ated with water, sediment, temperature, and
rainfall records is given in figure 40, an
analysis for chemical quality and sediment
records is given in figure 41, and an analysis
for sediment records is given in figure 42.

Station Description Heading

A complete station description heading is
prepared for each new station when a chem-
ical or sediment data-collection program is
started. It is revised when changes in location
or operation warrant. Otherwise, no changes
are made in the heading on an annual basis
except the dates and figures for records
available and extremes. A station description
heading as published in the water-quality-
data report is shown in figure 43,

Station headings may be updated and
typed by the originating office or, once pre-
pared, may be put on punched tape and filed
at the records-processing center. This tape
is used as input to an automatic typewriter
which produces a final copy for offset print-
ing. A major advantage of the taped heading
is that the period of records and extremes
can be updated without rewriting the re-
mainder of the heading. This eliminates the

|
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need for copying, typing, checking, and re-
viewing the major part of the heading each
year.

A copy of the heading (fig. 44) is fur-
nished the office that computed the record.
This copy will be used to update the heading
for the next water year. The procedure is as
follows:

1. Use red pencil to update heading.

2. Location should be changed only when
major change occurs in sampling point
or gaging station.

3. Drainage area is the value used in the
surface-water-data report for the same
water year.

4. Records available: Update the final data
under “Sediment records” to include
current records. Example: For 1968
records, line out 1967 in red, and write
in 1968.

5. First ‘“Extremes” paragraph lists ex-
tremes for current water year only.
Thus, all dates and extremes probably
will be changed.

6. Second “Extremes” paragraph shows ex-
tremes for period of record, including
current year.

The first date, 1961-67, is the period
which includes all other dates in the
paragraph. In the example, water-tem-
perature records extend from 1961-67,
thus the date is not repeated after
water temperatures. Sediment-concen-
tration record is 1962-67, which is in-
cluded in, but different from, the first
date; thus, it is placed after sediment
concentrations and sediment loads. The
last date must be lined out and updated,
as shown in the example.

Maximum and minimum values and
the dates of ocecurrence may or may not
need to be changed.

Line out and update extremes and
dates that change. Check all extremes
and dates that remain the same. All
dates and figures must be updated or
checked.

7. Remarks: Revise this paragraph as re-
quired. This paragraph includes infor-
mation regarding changes in sampling



TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

58

“$uajuod puo joutiof Buimoys ([[pjuios puo ‘ainipiaduta) Juawipas 4aioM) SISA[OUD uooG— QF a4nBiy

7 3o 7 a%eq

8961 ‘97 fasnuep
%00) 7 eamwp

T3T®] 319 SPI0IIL JUIWIPIS pIPUIdENS  *POOS I® #PI0DRI IBASYIETP IIWp--*FHIFRY

cunjpsw FUF1IISE ¥ se ‘PIPPY Juale Sursiaderp ¥ yIla ‘1a3wa
PRTT3383p 3ulsn apew 313a aduwa Aeyd-37)s Iyl ug sasiTour 93)s5-a10F3awd [Ty
"PUCIITE 79 UBYY 13uTj 3q O3 pIIodsural [9TIIINM o JUIdIad C9 AOYS STSLTRUR
34l jo sIInsax aWeaday ‘€30 000°0S 03 (8. WO WawyPsyp uj puw udd '009°1T

03 771 @oaj UOTINIIUMDIWCD UT paduva Leyl -pazATRUR 21dA GITdmEs UIL--*IATS BEISFLF]

*a%awyosrp

UIMIPS ATTPP Y3 FUTWIIIIP 03 PIEN 2IBA SBINP3ICId PIAVPURIS - SI[IWES IBAINEGO

Yl 103 papaIU SPA JUITIFFJI0O ON  “IAIND UOTITAIUSIVOD BYI UTFIP ATI3wnbape

03 SIVI IYI UO SITJWES JUITITIJNS BIBA IAIYL PHdOTIASP IAIND UOTITIFUIDUOD
343 puv ydwad yitay Wed 3yl jo Jujad ® uo pazjord iIa SUOIIVIIUIDIUCY

*sjsi1vuv sIY3 UT PEEN 30U SEA WNTPA ITqEUOSESIUN Y3 puv ‘A[qeispysucd

PR3233IP $371320Q TRIIAIS  °*[[9n ATaFe] pasase sodwes [e¥nplafpul ay3 3 3s0m

u] ‘paawdwod puw A[s3ivawdas pasi[euv 1sn saTduws I °UOTIIIS $901D WEIIIS Y3
JO 293uUd3 Y3 IW UIYEI I1IA §31I30q OAI Jo AT3IsOm FUTISTEUCD seTdmEs 13AlBEQD

“3w3K Y3 BULAND Ipwm 134 ‘UOTIIAE ESOID Y UY STEDTIINA § 01 { IW PEIRIBMIUT
~Y3dep ‘sIusEIINEPIE JuIE]PIs UIAIT--°PUOT Jusmjpes puw udwa¥ UCTIFIIUILOH

‘uyseq a3
U¥ SUOYILIF IBYIO YIYA VOTIFdMOD SIyudwaSoipiy puw sPUTPEL I ¥Ie s IsAaleIqe
JO S158Q UO PRIPWTIED i PIODII JyBIay a¥e¥ ou jo spojaad 103 akawydsyq
TAWA 2yl JOo 18pUTWMIL Y3 10j IDVITP PISN WEA ¢ ‘ON SuyIwy -1 Kienuwp

30 y¥ad 341 03 SIFFUS IIIEA-AOT TI¥ES YITA pasn sEA y oy FujIwy~--IWIPUIEIG

7 30 1 afeq

"3 (00°Z1 a0qe SHUTIWL INOTAIId TT® Ev JWEs Y3 6] pue paujjap

119a 97 ‘POOY} AJenuel Y3l II1J¥ IPVE SIUIWIINSEIU UO Paswq seA Bujlwl Syl

*awak 2y jo 1spujEwal Y3 Bupanp IEn 30j PIdOTIAIP S®A ¢ "ON BuTIRL ‘210j223YL

‘POOT] 9961 12qWadag 2yl 03 1033d BUTISIX3 IPYI 03 IV[JE]S SUOTIFPUOI 03 UINIIL

19}328d pue INOJIS IATEUIIXD UV IIWDTPUT WP STYI 131)® SIUMIINEWIN 7] Kienuef

JO 2339m-yBTY IYI IFIUN ISN U PINUIIUOCD $EA IVaIA I3ImA SNOTAIId 3yl jo aso}d Y

3w 80 Ul ¢ "ON BujiIey “SISATRUR Iyl ujl pIEn JOU gEa IBEIE Yujdueyd L1pydes jo

PojIad ¢ Futanp aaydwaBoipAy paduITIadxIU] U Aq Ipwm (7] ‘ON JuIwIAnsea) cavIk
JUIIIND Y3 BUTIND IpWW 13m ‘OET-CIT °‘SON ‘SIuainssaw FIBYOSIP UIIIXTS

“PAIND UOTIRIIUIOUCD pUR Buliwa 2BIVYISIP FYI 91033j¢ SIWII 3¢ YOJYA UOFIRIS Iyd
A0QV ITFW §°0 BuFuyw TIAWIB IATSUIAINS #] AL °*[013U0D I3jem~yBTYy puw =anjpam

34) SWI0) ‘D01 aswq I[QEIS LTI JO PUP dIIIE v YOTYA BNURQ YITA ‘TIuuwyd ayy
*[023U0Y IIIWA-MOT IY) SWI0] WEIIISUMOP Inf ITJJ1a [2ARaB ¥  °S1apInoq BIR] AI)

% puv ‘ssu031591QQod ‘12A®iS ‘puss jo pasodwod 8] UOTIWIS Yl 2w paquwIlle ayl---FuTrey

*pRI1dde $SuU0TII91202 ON *3} TQ'Q UIYIIA
31093302 3Q 01 $3JJPIS IPIFINC [[® PUR 3] YZ°C Iq 01 PUNOJ BwA UOFIWAITI ad}jJi0
3yl 9661 3o uamisn(per L1wiudmarddne ‘761 jJO WNIBP '[IAI] WIS UFIM IAOQE

33 86°T06 @9 031 I¥¥3 JO wWnIWp PUNOj ‘99671 ‘() IUN[ JO ST2AIT-- PUOCFIDAIA0D wnIw(Q

"$pojiad 38IYI JO IMOS 10} ITQRIIPAV 1 SBUpEIL WeE
=JJU3s 5 I2AIVEQ0 PIUOTIDUNJTEN 13IIMOUSN UIYM | ATN[ 03 6] Junf puw ‘7 K1wniqaj
03 (7 Aasnuep ‘g-y Aawnue( SpoTiad 3dIdAD 333TdWOY PIOIIY--°*PIOdIT IYBJIY-IIeH

*A337enb poo3 01 13w} JO PIIAIPIBUOD pPuUR PIIVIEIIUT-YIdIp 1A sI[dmEs
TIV  “6m0T3-y¥1y Bulanp Aep ¥ SIWFI II0G IO JUO puv ‘moT}-wnjpaw Bujanp Lewp ®w
U0 ‘SmOT3I-A0T BUTINP YIIA B SIW]I 232yl INOQE UIYE3I 219m saTduEG--°PloDAI JUIMIPIS

*1w3L Yl 103 3327dwWOD PIOIIY--°PIODIT [[WIUTWN

*pojaad jo jawd 103 I[qETIvAR d19a saydues
JUIMIPIS JO IWII I® IPFN SUOJIFAIIEQO uNIWIdwI) 123®M  ‘PaddolE HIOTD IITERIM
Udya 4§ IIQEIDI(Q 03 Z1 IFQWIACN POFIad 3dIDX? 2397dwWOD PIODIY--*PIODII IINIVID

‘padnpold WI0IE 8] JUMPIS pue 133Iem
yioq UJ JJOUNRI Y3 JO Y[NG Y3 PURP pIuTwIens A[100d 8] MOTJ-3EQ ‘3NO01 ITIUNW puUw
1108 3yl jo L3jTrquamradwy ay3 o3 duymg ‘paddoy A(jawdy aq o3 Suinujiucd ST pue
uIRq SWY IIqWII YL “19quI) AAway o3 ysniqales puw $9INIERd WOXJ SITIVA IIA0D
2Yl ‘AW IYJ 03 UCWWOD SIPFTYPUNT Iy3 sadnpoid uojavaydidead LAway pue sadors
d2238 ‘8¥201 Paiways jO UOTINUTGQWOD Iyl “IuTIuadias 03 paaalre A1a¥aewy syd01
S7jewsaaTn £q PIPNIJu] SIUOCISUIILIE PuUR ‘ITEYS ‘Buolspuws JOo ATJITY> pasodwod s} I]
“33 009°L ©3 33 QU6 WOI} UCTIVAI[D U] SITARA WEIIIsdn BIA® Iyl---E33uRYd 2TF0T0IpAH

*gy-HU Ydym paddinba 13a198qp0 -o3wd moleq I1Tw £y

31qed Bujanewd °IVed WOl] WEIIISUMOP SITJW g°1 IBpraq jo 2pIs weaxisdn

uo pa1ed0] 13]dwws JUAWIPAIS ¢y~0 °1SITIYS XO[IIIS UT ‘ydeaBowaayy 13} WYIY
2393 uyel IydONnq Hujddyl puv ‘1IjFuouwy YIja 1IPICIAL GE-Y su3A33§--°Jusudinby

eIy 193IWM 9967
(T1¥julea pus ‘danjeiadudl ‘Juaaipas ‘aajep)
SISATYNY NOIIVLS

00°68LE~TT "41TVD ‘GOOMNZTO VAN HIAIY Q3¥ 4O HXHO4 HLYON



59

COMPUTATION OF FLUVIAL-SEDIMENT DISCHARGE

“jusjuod pun jowioy Buimoys (juawipas puo Ajpnb jodolwayd) sisA|pub uoubyg— | inbBiy

7 30 7 aded Z 30 1 ¥Bed

‘peISIT I0u 3idA
BIWP Y INQ ‘Ipew 21 sIsAIBUWY (7 13quIirdag puw ‘(O] Jsqmeidas ‘z1 Isniny
UNEI 1IN SITIWEE [PIIIIGE PIQ INIYL  IIP EFYI 20] PIISTT FEA UCTIWIUEDIP

#uc LU0 pue LIOIVEFSTINSUN 1A SITNSII [PABIPYITA WOIJOQ Y] ‘SUOTIVIIUIIUDD

IUSIIJJTP IV PUR SAFA JUII;IIP UT SIWTI IAT) paziieus sea (] 1jady 10; ardmes

Yl “UoIIEITIQRd 10 PAININQEI A G7 YOITYA jo ‘Iwak ayl Sujanp uoypIeIs SIYI
3% usye3 seTdEEs UO Ipem 1A SBSATEUR IXTe-ITOFIawd 28IYI-KIIFYL--"TEATPUS ITTS

“Aep a3
JO STPAISIU] 23Iadoadde 10; WIPYISTP JusMIpas ayl Sujmens Lq pIindmod sea Lwp
Y3 303 WAWyOSTP JUBETPES T[RIOI PUR PIPIAIPQNS 2i1aa sydeis 2yl UOTIRIJUSOUOD P
a8awyosIp 1839a BurBusyd LTpydex jo sAwp [ U0 */700°0 103I9¥] Lq UOCTINIIUIIVOD
usss pus WITY TP uvsm LTjEp PIIEN[PE O IINpoad BuFLTdjITNE Lq peIndmod sEa
SBIBVYOSTP JUIMIPIS ATIF] "ITdwES UDTIDSS-ES0ID Yl JO IEWIIAF IY) WO3] paIndmod
1A SUOTIRIIUIDUOCY URIW ATTRQ °“SIUTOd IYJ JO UJISEQ ¥ UO UABIP PAIND UOFINII
-USIUOD YIOOWE ¥ PUV IIWYD IRBIY-IBEE FYI JOo JUTAd ® UO PaIJOTd IIss UOTINIE
Y I PAUTEIQO SMOTINIJUSIUCD L[ IRp URSE FY]--°SUOTIWIN 2 SBIVYOISIP-INNEIPES

*Jusudanswaw 2BIWYIEYP
Luw y3m a8uwyd ou AT1¥NIATA peaoys eajduws IPIN8aa a1yl Y3 sw pIjlddw
0961 “ZT 33quadaqg -
P3em SIUSID]JJI0D OF SIVITIIIA UIAIS O IA]j] WOI] sI[dmes pajvis¥aiuj-yidap
90q uyor 30 SUTISISUOD ‘U0TIIIE EBOID ¥ PIINITISUOCD JusmIanseIw Yo®g "1wek ayl Suyanp
2pPm 212A 9IUIMAINETIE WIPYOSIP JUIMIPIE UIIIXTG--  SIUBRSINSEIW JUBHIPES [®]D

"13p10221 98wis-1918A WOI)
wF2136dn ATFW ¥ jo 123aenb Juo UOTIDIE BurleS Tewiou I slumsinsvas IBiVYPS|p
. #3330 —JUBMIPIE 0] FTQETIVAR ST AEA[qed vy ‘UOTIVIS Suiies moij weaizedn spawd Qo
anbianbnqry 43 I¥ ITTJ UC IR IWIA 13IPA ()96] Y3 10j ®Iep PIYSTIQndun puw paysITqng FWPTIQ UO IIITIYS [9I0M U] PI[TPISUT IFTdMES JVMMIPIE [y ‘§*[1--°Jusmdjnbz

*1J0AIP83]
Y3 Jo $3I993 ]9 JuI(IAI] jO IINEDIQ IwaL Iyl InoySnoayl waojrun a3gnb eea L3FTend
TeoTwayd Iy 2376 BuI(dEwS ®Ol1j wWWIIisdn eI [SIIA2$ 10] AOTJUT Kiwingyid
10 SUOTSIPAIP ON ‘ITqeis ATIT®] 21w exuwq Ing ‘Apuws ] TIUURYD Y] ‘ITOAIISIL
STY) WO1] WEIIISUAOP PIIRUTFTIO JUIMIPIS TIW PUF ITOAIISH OP¥A [T AOTAq WESIIS
PaIvIN¥al ¥ UO B} UOTIWIS SIYl °SITdwFs JO §338 OAI UTEIQO O3 I13A FUOTIDNIISUT
STY y¥noyy Aep ® dja) 2UC UWYI 2i0W INPW 0) I[QEUN SEA IIAIIESQC IY) sIWYI
Iy *100d pPalepIeuOD 1w SYIUOW 7 J80YD FUTINP SPROIII Y] -uolIvTodidIuy 4q
10 SUOJINTIPA BIRUISTP Aq PIPINE IBIRYDISIP JUSMIPAS IIGWISI O) AIWSSEOIU swA
17 pur SUTSSIW 219M SITUWES AUVE UIYa AIEnuer pus 1aqueds] jJo pojiad a3y Sujpanp
3da0Xx@ Iwak 2yl BUTIND 1Tw] PSISPIFUOD BIW UOTIVIE STY) I SPIOIIT JUMTPIS--°ONIPEIY

-K103dw)eyawE
ST ‘s000[ °*H UYol ‘IFAI8SqC AQ PIUTERIUIU SPIOIII pur SITAWES JO UOTIIS[TOD
2yl “-Kienus[ pue 13qQEadad U] S[PAIIIUT [RIIAGE FUTINP PaAUIRIGO 2iaa saTduws
OR 'ATI®P QEE0 INOQE UOTIDISPIE IB PIIDITT0D Sea SISLTRUR [EDINAYD 10] ITdmws
P2IRa33IUT UY CWEIAIS IYI SSOID® IDUMISTP JO £/7 PU® ‘Z/1 ‘€/1 v ‘I3 Ywa
103 uaYel 2i1am SI[dWes 31yl ("yYd¥d Aq PIIDITT0I WIEP pIiodal jo IFBIUIDIAd
23Pw126g) caadmEs gy-jQ 10 (9-Q ¥ AIYITP YIJA uINE) puv pIajwasalul yidap
J1v esrduwes [Ty °A01J YIIYy JO EpOjiad Bujanp sTRAIIJul JUINDII} a2a0m I® puw
spojiad moTj [vaIou JUIIND LOFIVIS NUTEEE I® 1D ITQED wWol) A} 1Wp IDjAl sI[dmes
JUIMIPIE $III[[0D 12A128G0 @Yl  A[UO $ISATRUR [UDTEIYD 107 PIIII[[0> sI[dmes
UC JPFW IIF SUOTIPAIISGO IINITIMIWIL 6561 ‘¢ L3wnuwp uo unSaq sea siseq
ATyep ® uo sajduss jJuamypas pue AIjfenb [EDTWayd> JO UOTIDI[T0D---Wwi¥oid Vujrdwes

*sysA[wur 93a7dwo> pajenfpe T°T ® 03 Juarrainbes iw awal

Y3 BUTIND SIBATRUR ITFOUNO)  ‘poyIdm PIIYSTAA-3BIRYPIRIP Aq Ipee N
#3180dwo) "Bup3IFsodmod 03 107id saTdues ATJEp [[¥ UO UNI SEA IDURIINPUO) ‘IS
243 INOYINOIYI uINE] SITAURS UCTIDIS-SN0ID jJO SIS 22IYI UT PIIDITF31 ST yYIpIa
pus yidap Ul y3oq UOTIFEOdEOD UF MIOFTUR IIFnb e 138 Y] °UOTIIT Y3 IA0qE
A1a3wypamay mOTju} Ou ST 2aay3l s® L3jTend jo uojIvIuIsaidas ¥ sAlS 03 pIiapjeucd

218 UOTIRIS STYI I® PIIDIT[OD SITAWES UOTIDABPTN Y-~ SpoyIsE AIJTenb TEdImey)

aws) 123%y 0961
(Juam1pas pus AAT[WN) [wITWIY))
SISATVNV NOILVS

*SLBT-8  CXIH N ‘NINOIEY MVEN VHVHD OT3
NISVE ZANVED OI¥




TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS
SACRAMENTO RIVER BASIN
11-4525.00 CACHE CREEK AT YOLO, CALIF.

STATION ANALYSIS
(Sediment)
1959 Water Year

Equipment.--A U.S. D-49 sediment sampler is stored at the station and used
from the cable provided for stream measuring. A Stevens A-35 water-stage
recorder is located on the left bank upstream from U.S. Highway 99V bridge.

Sampling frequency.--Samples were collected once a day during low flow and
two or more times a day on most days of discharge. All samples were depth
integrated and were collected with a D-49 or USDH-48 sampler. The collec-
tion of samples and records maintained by the observer, Herman Gonzales,
was fair to poor. Water-temperature observations were generally made at
the time sediment samples were collected.

Concentration graph.--Most of the suspended-sediment samples consisted of
three bottles, each taken at a separate vertical in the stream cross section.
The samples were analyzed separately to facilitate comparison. If any one
bottle seemed to be considerably different, more weight was given to the
ones that seemed more reasonable. In most cases the individual bottles
agreed fairly well with each other. All concentrations were plotted on a
print of the gage-height graph, and a smooth graph was drawn on the basis
of the plotted concentrations. The two major rises were sampled often
enough to define adequately the concentration curve.

Suspended-sediment discharge computation.--The suspended-sediment discharge,
in tons per day, was computed from the daily mean water discharge as
determined at the stream-gaging station and the daily mean sediment
concentration as determined at the sediment-measuring station. On days of
rapidly changing flow conditions the graphs were subdivided and the total
suspended-sediment discharge for the day was computed by averaging the
suspended-sediment discharge for appropriate small intervals of the day.
Streamflow data were furnished by the Sacramento Surface Water area office.

Particle size.~-Twelve samples were analyzed for particle size resulting in
12 observations of particle-size gradation in the sand, silt, and clay
range., The samples ranged in concentration from 12 to 7,970 ppm and water
discharge from 122 to 14,000 cfs. Average results of the analyses show
16 percent of the material transported to be coarser than 62 microns and
4] percent to be finer than 4 microns. All particle-size analyses in the
silt-clay range were made using distilled water, with a dispersing agent
added, as the settling medium.

Remarks.--Suspended-sediment records for the year are considered fair. Water
discharge records for the year are considered good. The streambed at the
station is composed of sand, gravel, and cobblestones. The stream is
leveed and has stable banks. Station is located on an intermittent stream.

Harry Mudboy
July 25, 1960

Figure 42.—Station analysis (sediment) showing format and content.
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SACRAMENTO RIVER BASIN
11-3820. THOMES CREEK AT PASKENTA, CALIF.

long 122°33'03", in SWiNW} sec.4, T.23 N., R.6 ¥W., Tehama County, at gaging

L vised),--Lat 39°52'57"
OCATION (revised) s stream from highway bridge at Paskenta.

station 0.2% mile uspstream from Digger Creek, and 0.3 mile up
DRAINAGE AREA.--194 sq mi,
RECORDS AVAILABLE.--Chemical analyses: October 1958 to September 1967.
Water temperatures: October 1961 to September 1967.
Sediment records: October 1962 to September 1967.
EXTREMES, 1966-67.--Water temperatures: Maximum, 94°F Aug. 18, 23; minimum, freezing point Dec. 27, 28, Jan. 6.
Sediment concentrations: Maximum daily, 16,100 ppm Jan. 29; minimum daily, 1 ppm on several days.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TC SEPTEMBER 1968

D15~ MAG- PO~
DIs- SCLVED CAL~ NE- TAS- BICAR- CAR- CrLu-
CHARGE SILICA 1PON Clum SIumM SODIum STuM BONATE BONATE SULFATE RICGE
DATE (CFS) {s102) {FE) (Ca} (4G) (NA) (L8] (HCTD3) {coyy (S04} (CL)
0OCT.
28000 2e2 1s «01 20 1.3 be5 1.1 T4 0 5.0 247
MAR,
15400 3.1 18 « 00 19 1.5 6e2 7 70 n 7.0 1.9
APk,
l6ess Te2 18 - 18 15 60l o8 65 n 7.0 le?
JUNE
2Caes 8.8 2C - 11 1.¢C “e8 5 a7 ¢ “e0 1.2
JuLy
23eee 2¢4 o4 -- 1.3 ol l.1 2 5 r 2.0 le0
AUG.
15¢as 3.1 - - -— - -- - - -- - -
SEPT,
12¢0s a2 21 - 1€ 1.5 6.8 @ T2 ¢ 7.0 1.3

SACRAMENTO RIVER BASIN

11-3820, THOMES CREEK AT PASKENTA, CALIF.--Continued

EXTREMES, 1966-67--Continued
Sediment loads: Maximum daily, 273,000 tons Jan. 29; minimum daily, less than 0.03 ton on many days.
EXTREMES, 1961-67.--Water temperatures: MNaximum, 94°F Aug. 18, 23, 1967; minimum, freezing point on several days
in December and January of most years,
Sediment concentrations (1962-67): Maximum daily, 57,900 ppm Dec. 22, 1964; minimum daily, no flow Oct. 4, 1964.
Sediment loads (1962-67): Maximum daily, 5,070,000 tons Dec. 22, 1964; minimum daily, O ton Oct. 4, 1964.
REMARKS.-~-Clock stopped Apr. 14-12; temperature range, 38°F to 53°F.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOPER 1967 TO SEPTEMAER 1908

0l1s- 0Is- ols- SPECI~
SOLVED SOLVED SOLVED NiN- SO0 TuUm FIC
SOLIODS SOoLINS SOL1IDS Car- AD- COND-
FLUO- (RESI- (TONS {TONS HAR D= BONATE SORP - UCTANCE
. RIDE NITRATE BJRCN DUE aT PER PER NESS HARD- TION {MICRO- PH
OATE {F} {NU3) {8) 189 C) AC-FT) DAY} (Ca,MG) NESS RATIO MHOS)
CCT,
28e0e o2 oC 02 97 13 «58 56
an e . . 0 b 13¢ Teb
150 2 ol «CC - 12 o 74 54 o
avis ol 137 Te9
1beee 2 ol 07 - 12 167 51 [
e . . . 5 Ixs 126 Te7
2Cene ol .l « 00 - 09 1.57 32
Jans . ] ot 92 Tet
2300 «0 -- 00 -- ot .07 4
oo . . o} 3 14 b4
15¢es - o0 - - - - -- - - - -
SEPT.
lzeos ol s «CO -- .13 +30 51 0 b 133 Te5

Figure 43.-—Heading and chemical-quality tabulation in annual water-quality-data report.
(Heading and tabulation are on two pages that are published face to face or back to back.)
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SACRAMENTO RIVER BASIN

11-3820. THOMES CREEK AT PASKENTA, CALIF.

LOCATION {revtwedd --Lat 39°52'57", long 122°33'03", in SWINW} sec.4, T.23 N., R.6 W.,

Tehama County, at gaging

station 0.25 mile upstream from Digger Creek, and 0,3 mile upstream from highway bridge at Paskenta.

DRAINAGE AREA.--194 sq mi.

RECORDS AVAILABLE,.--Chemical analyses:

1268
Water temperatures: October 1961 to September 1907,
1968
Sediment records: October 1962 to September A90¥,
30°¢C

1947~
EXTREMES, Lw#.—-later temperatures:
10,700 wmeld
Maximum daily, m Hpm Jan.
\Ha, 000

Sediment concentrations:
Sediment loads:
EXTREMES, 1961-;9.—-llter temperatures:
in Dece:ber and Janu’ary of mogt years,
Sediment concentrations (1962—:‘?):

68
Sediment loads (1962-§¥):

Maximum daily, 2.7.‘&,“0 tons Jan. 29, lininul duly, Jeoss—shen 0—05 ton on
Maximum, 94-'-! Aug 18
60, 200 mall Y - v . v
Maximum duly, W Dee , 1964; minimum daily, no flow Oct. 4, 1964,
Maximum daily, 5 070 000 tons Dec.

1968

October 1958 to September 967,

on several doys during December amd Januvany-

Maximum, m Aug. J«l, 28; minimum, treezing point H-,—“-.—J..t—‘
N, minimum daily, 1 ,- on u-o‘ol days.

{
a5 days.

23 1967 minimum, freezing point on several dlyl

v v - v
22 1964 minimum daily, O ton Oct. 4, 1964,

REMARKS ., - -Cdouie—topped-Aps—i4-12;tempeca tove-range , 3827 to B3, C(her cu_zu,/,fr rezor=§ furmshesq by

Cepartune. v o Wal v Posconce.

Cahforrnia

Xow Pevo.‘*uve ] Dnce-da.lY Al srvea oy

(make updating in red)

Whete no maxXimum  0r maim muane 15 S Sow,

Figure 44.—Updated station heading.

location during the water year, water
temperatures, sampling procedures, and
reference to discharge records if (1)
sampling site and gaging stations were
at different locations or (2) discharge
records were furnished by other agen-
cies. Reference may also be made to
upstream factors affecting water and
sediment movement and to periods of
affected or estimated record.

Periodic Observations

Sediment samples are obtained at some
stations on a periodic or infrequent basis,
and at a few stations, samples are obtained
monthly or more frequently during the pe-
riods of storm runoff. Data obtained on an
infrequent basis that cannot be used to com-
pute daily sediment-discharge records as de-
scribed in the procedure used for daily sta-
tions are tabulated on form 9-1539D as il-
lustrated in figure 45.

Periodic observations of suspended-sedi-
ment discharge are published as daily sus-
pended sediment, illustrated in figure 30, or
as instantaneous suspended sediment, illus-

trated in figure 31. They also may be com-
bined with particle-size distribution and pub-
lished as illustrated in figure 34.

The data for periodic observations may be
tabulated on form 9-265b in the same format
as that for particle-size distribution shown
in figure 2 and described in the section on
“Tabulation of Size Data.”

Footnotes used for periodic tabulations are
standard and are the same as those used for
daily tabulations. (See section on “Foot-
notes.”) Periodic or miscellaneous concen-
tration and particle-size data are tabulated
on form 9-1593D as described in the section
on “Tabulation of Size Data” (fig. 2).

Checklist for periodic records

A checklist for tabulation of periodic sam-
ples follows. The editorial rules and compu-
tation procedures are the same as those de-
seribed for the similar step for daily stations.

1. Size analysis: Compute and review for
proper procedures and accuracy.

2. Concentration notes: Compute and eval-
uate for wvalidity and sampling tech-
nique.
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Form UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - WATER RESOURCZS DIVISION
9-1539D Coding Form for Instantaneous Suspended Sediment and Particle Size

(10-49)

Type Slzuon 1dent aumber

“1 Lﬁ Lgo_qeg] Sweamad  Sample Creek near Somewhere, US5A

Mdhods of analyas (74-77): B, bottom withdrawal tube; C, chemcally dispersed; D, decantation; N, 1n native water; P, pipet; S, neve, W, 1 distilled water;
V, visual accumnulation tube,

Please do not punch d’-e decimal pom! unless data appears in the ficld

! Date Time TmP?' Discharge Susp. sediment Particle nize, percent finer (1n millimeters) than size indicated M'o‘:”d
m (24 hour) E‘nér; (cfs) (mdl) o J02 o 00k 0 008 0 016 o 031 062 o 12§ 0 250 o 500 1 200 2 00 | amalysis
3 0112 1y v 1sles 17 1 valey o2 23176 25 26 27 78 29 40 31 32 yy|3e 35 26 37 38 ga welut k2 w3]ue us us[wr 48 weiso st sisy su ssisé s7 535y o 6ilez 6y eles o6 e7]68 69 ol 11 72 NI 75 76 7y
lél?i/:oi/x/l[.-;ﬂﬂl/l%'r; v 280 oy @S b b s 1Te 34 707 £109] ) 15 4
[ 1 l/lzl/l/[/l4lgld lql.ld Ll ) 1/1“21.1 1 I I ) J_leI e LT‘ L I 1.1 I - l 1.1 [L-: I l‘l-l l.‘l LJ“[ ] l'_l AL—Ll L—l.l ]
PGP R R N NDY | I A D I I I IS I A I i
Y eI YT 2 N R N A T A N N T A R
[—é3 30 égaé lé'o fié ﬁ[z 23 12.% 139 fbﬁ 6.3 YN 8.9 ?é: [71?: [/nonol 1l 1\/1P|Md
Losielrscolsrcd .. 575 1, o3l [l T ] leebtbsrliod. ], .05, ]
[_lBIYI/él/|3|zp{Z?n'Ld Lo ad 42|0L'| L I T éfr. 1 [ Ll [ 1 il I L [ A-I‘I n':l 1“1 J t-: l l.—l ]4”‘ I :—A s ]
[][l[l[LLLlll'l]’lLAJIIX'LJ[I‘IIIll[llllllll[lAlll]lliAl[llLLlllIlllAlll
(Lll[lleJLL'Llullx1;L'L1[|11:+L[11]LL[1.114_L¢L Al[lllll]ll[lJTll]JjAI
[llJ_Ll[xll[l4.‘I||||Ill‘Ll[MLllLlIllIllllIITIIlllLl[ll[lLlll[lLJllIljll
Compiled by _ﬁ‘,___ Date /_‘Zﬁ" Checked by KoB b LQ@ZZQA
Punched by —_— ——  Date Venfiedby — = Deste -— - ___.

Figure 45.—Tabulation of periodic sediment data.

3. Particle-size analyses: Compile in chrono- 6. Review for editorial and technical cor-
logical order on form similar to that rectness.
illustrated in figure 45. 7. Station description heading is not pre-
4. Water discharge: pared for periodic records.
(a) Report water discharge for time

each sample was collected if in- Combined periodic and seasonal
stantaneous values are published

(figs. 31-35). observations

(b) Report daily mean discharge if daily A sediment record for a station where

mean concentrations are published | gogiment samples were collected on a pe-

(figs. 29, 30). riodic basis for part of the year and on a

5. Sediment discharge: Compute sediment | daily or more frequent basis for the remain-
discharge, in tons per day. Sediment der of the year may be compiled in two parts.
discharge is equal to water discharge, This type of record may occur because of a

in cubic feet per second, X sediment | change in station operation or because of
concentration, in milligrams per liter, seasonal effect on the stream discharge and

X 0.0027. Sediment discharge is not | sediment concentration. The periodic part of
computed if data are punched for com- the record consists of a tabulation of samples
puter processing. which are collected infrequently during rou-
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tine visits and which do not provide suffi-
cient information for computation of daily
sediment discharge. These samples are com-
bined with particle-size data on the form il-
lustrated in figure 45.

The second part of the record consists of
daily discharges computed by the same pro-
cedures described previously, and the sedi-
ment-discharge worksheet (fig. 38) is com-
pleted for as many complete, consecutive
months as data are available. A station de-
scription and an analysis are prepared as
described for computation of records for
daily stations.

Transmittal of Completed Data

The completed compilation of water-qual-
ity data includes the following items:

1. Station heading (fig. 44).
2. Chemical analyses (fig. 43).
8. Temperature tabulation (figs. 3, 4).
4. Sediment discharge:
Daily records (fig. 38).
Periodic records (fig. 45).
5. Particle-size distribution of suspended
sediment (fig. 2).
6. Particle-size distribution of bed material
(fig. 35).

Each originating office should forward the
records for which they are responsible
through appropriate channels to be reviewed,
consolidated, and forwarded to the records
center for processing. Each record submitted
for publication should be designated as to
publication format desired (figs. 29-35).
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