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SEDIMENT DISCHARGE DATA FOR SELECTED SITES IN THE SUSITNA RIVER BASIN

ALASKA, OCTOBER 1982 TO FEBRUARY 1984

By James M. Knott and Stephen W.Lipscomb

INTRODUCTION

The Susitna River is one of the major rivers in Alaska, ranking fifth in drainage
area, The upper reaches of the river are being considered as potential sites for
several dams and reservoirs that would be part of a large power-generation system
in southcentral Alaska. -

Thig report presents a summary of sediment and hydraulic data collected at six
sites in the Susitna River basin in the area between the proposed damsites and Sun-
shine (fig. 1). The data were-collected during the period October 1982 to February
1984 as part of a cooperative program between the Alaska Power Authority and the
U.S. Geological Survey. Similar data for the 1981-82 water years are summarized in
a previous report by Knott and Lipscomb (1983).

DESCRIRLION OF AREA

The Susitna River basin (fig. 1) lies on the southern flank of the Alaska Range in
southcentral Alaska, The basin, which has a dralpage area of about 19,400 mi?, is
a3 contrast of steep rugged mountains towering above wide valley lowlands. Altitudes
range from 20,320 ft at Mt. McKinley to sea level where the Susitna River empties
into Cook Inlet.

Tributaries to the Susitna River are commonly referred to as glacial or nonglacial
streams. The nonglacial streams are noted for their clarity, even during intense
summer rainstorms. Glacial streams are turbid throughout wmost of the open-water
season (May through Septepber). The Susitna River and its larger tributaries are
all affected to some degree by glacial runoff.

CLIMATE

The climate of the Susitna River basin 13 divided into two broad categories accord-
ing to maps prepared by Searby (1968). The higher altitude parts of the basin are
included in the Continental Zoune, where diurnal and annual temperature variations
are great. Mean annual temperature ranges from 15 to 25° F (Hartman and Johnson,
1978). The lowlands lie in the Transition Zone where temperatures are legs vari-
able than in the Continental Zone. Mean annual temperatures generally range from
25 to 35° F. '

Mean annual precipitation of the basin ranges from less than 20 in. near the mouth
of the Susitna River to more than 80 in. at higher altitudes (National Weather Ser-
vice, 1972), Climatological records for the Talkeetna weather station are probably



representative of lowland areas. A summary of climatological dara for this station
(Selkregg, 1974) indicates that mean daily temperatures range from 38 to 62° F in
summer, and from -9 to 18° F in winter; extremes range from ~44 to 85° F. Annual
precipitation averages 28 in., about 60 perrent of which is rainfall.

DATA COLLECTION AND ANALYSIS

Beginning in 1981, systematic measurements of sediment discharge and hydraulic pro-
perties have been made to define the amount and distribution of sediment transport-—
ed by the Susitna River and its major tributaries between Gold Creek and Sunshine
(fig. 1). In 1981, data were collected at four sites in July, August, and
September. Two of the sites were on the Susitns River, one at Gold Creek and the
other at the Parks Righway crossing at Sunshine. The remaining two sites were
located on major tributaries to the Susitna River, one each on the Chulitna and
Talkeetna Rilvers.

During 1982 the data-collection program was revised to obtain weekly samples during
the open-water season (May to September). A new sampling site was established on
the Susitna River, upstream of cthe Chulitna River confluence (Susitna River near
Talkeetna). The stream-gaging station and the former program of monthly suspended-
sediment sampling were continued at Gold Creek. A sixth site (Susitna River below
Chulitna River near Talkeetna) was established during 1983 (fig. 1). At each site
data collection included:

1) Suspended sediment samples
2) Bedload samples

3) Bed material samples

4) Water-discharge measurements
5) Measurements of channel geometry

Selected samples of suspended sediment, bedload, and bed material were analyzed for
particle-size distribution. Streamflow characteristics were defined from data
available for existing stream-gaging stations. At sampling sites that did not co-
incide with stream-gaging stations, sufficient discharge measurements were obtained
to develop stage—discharge relations. All measurements were mwmade from a boat;
either a cableway or sextant was used to determine stationing along the measuring
section,

Sugpended-sediment samples were collected using a standard depth-integrating P-61
sampler (Guy and Norman, 1970). Two samples were obtained at each of five selectéd
verticals in the stream cross section (at centroids of flow) and analyzed to deter-
mine average values of suspended-sediment concentration and the particle~size dis-
tribution of sediment in the water—sediment mixture. Both samples were generally’
composited to obtain one analysis.’ A few samples were analyzed for individual ver-
ticals. Samples of suspended sediment include those particles (usually finer than
2.0 mm) transported in the stream between the water surface and a point about 0.5
ft above the streambed.

Sediment transported withim 0.3 ftr of rhe streambed was sampled using a bedload
sampler (Helley and Smith, 1971) designed for collecting coarse material (0.062~-



76,2 mm). Sampling time, number of sampling points, stream width and depth, and
weight of dry sediment were recorded as a basis for calculating bedload discharge.
Trap efficiency of the sampler was assumed to be 1.0. Characteristics of the
Helley-Smith sampler and procedures for its use have not yet been fully evaluated.
In the interim, the Geological Survey follows a provisional method of obtaining
samples at about 20 equally spaced verticals (U.S. Geological Survey, written
comm., 1979) based largely on field tests by Emmett (1980).

A few bed-material samples were obtained at each site using a 6-inch diameter pipe
dredge. At some sites, deep water and a swift current, armoring, and the presence
of coarse particles on the streambed made sampling difficult. Although irdicative
of the sizes of particles present in the streambed (less than 128 mm), bed-material
data presented in this report may not-be representative of actual particle-size
distributions. Samples were also obtained at the surface of bar and island areas at
the site "“Susitna River below Chulitna River near Talkeetna”. These samples, ob-
tained above the water surface, are representative of actual particle-size distri~
butions. : “

Measurements of depth and width at sampling sections were wusually made, during
bedload measurements. Depths were wmeasured by sounding with the Helley-Smith
sampler at 16 to 25 verticals in the cross section. Stream width was determined
from station markings on cableways or from sextant readings. Average velocity was
determined by dividing the rated discharge of the stream by the c¢ross-sectional
area. t

SEDIMENT DISCHARGE.

~ Sediment Transport

Sediment is transported in suspension, by rolling and bouncing aloung the streambed
"or as a combination of both. Suspended sediment, as the name implies, consists of
particles which are transported in a stream while being held in suspension by the
turbulent compeonents of the flowing water. Coarse sediment that is transported on
or near the streambed constitutes the bedload. Clay and silt partlcles usually are
moved ig suspension and gravel partlcles move on or near the streambed. Sand
particles may be transported either sas suspended load, as bedload, ot both.

~ Suspended-Sediment Concentration and Discharge

Suspended-sediment sampling for this: study was initiated during the 1981 water
year; data for the period October 1982 to October 1983 are listed in table 1.
Suspended~-sediment concentrations for the winter periods of 1982 and 1983 (October
to April) when the rivers are lowest were typically less than 10 mg/L and were
similar to those for earlier years (1980-81). During 1983, spring breakup occurred
at a2ll sampling sites in early May. Suspended-sediment concentrations through late
May ranged from 90 mg/L for the -Talkeetna River (station No. 15292700) to 622 mg/L
for the Susitna River at Sunshine (station No. 15292780). The amount of sand-size
material (0.062-2.0 mm) was large relative to the finer silt~clay fraction ( 0.062
mm) suggesting that sediment was supplied primarily from the erosion of stream
channels by snowmelt.



Suspended-sediment concentrations at individual sampling sites are most variable
during the summer (June to August). The larger comcentrations typically occur
during periods of storm runoff.

The Susitna River near Talkeetna (station No. 15292100) and the Talkeetna River are
moderately affected by glacial runoff; glaciers cover 5 and 7 percent of thefr
respective drainage areas. Sampled concentrations at these sites ranged from about
100 to 1,000 mg/L, and averaged about 500 mg/L during June to August 1983.
Suspended-sediment .discharge of the Sugitna River averaged 38,000 ton/d or about
three times that of the Talkeetna River.

The drainage area of the Chulitna River above the sampling site (2,580 mi’) is
about 40 percent as large as the drainage area of the Susitna River near Talkeetna.
Twenty-seven percent of the Chulitna River drainage area is covered by glaciers.
Summer concentrations of suspended sediment in the Chulitna River are typically
more than twice as high as those for either the Susitna or Talkeetna Rivers near
Talkeetna. .

Suspended-sediment data obtained at the sampling site designated Susitna River
below Chulitna River near Talkeetna (station Nos. 15292439 and 15292440 for the
right and left channels, respectively) are representative of the combined discharge
of the Susitna River near Talkeetna and Chulitna River below canyon near Talkeetna
(station No. 15292410), The site, aboyt 1 mi below the confluence of the Chulitna
and Susitna Rivers, includes two major® channels sepsrated by a stable, vegetated
island, and several minor chamnels. At this site, the right channel (viewed look-~
ing downstream) of the Susitna River carrles the entlre flow of the Chulitna River,

along with smaller but varying amounts of “crossover' flow from the Susitna's lefc
channel. Suspended-sediment concentration and discharge for the right chamnel were
typically several times higher than that of the left channel in the period June
through Aagust 1983,

Suspended-sediment concentrations for the Susitna River at Sunshine ranged from 381
to 2,840 mg/L from June through August 1983. Suspended sediment concentrations at
this site represent the result of the mixing of the Chulitna, Susitna, and
Talkeetna Rivers. Suspended-sediment discharge for the Susitna River at Sunshine
agrees closely with the sum of sediment discharges for the Chulitna, Susitna, and
Talkeetna Rivers.

Suspended-sediment concentrations and discharge usually decline during September
and October as cooler weather reduces the melting rate of the glaciers. In 1983,
no major storms occurred during this period and sampled concentrations of the sites
at Susitna and Talkeatna Rivers near Talkeetna were less than 50 mg/L. Concentra-
tions for the Chulitna River declined substantially below gummer values but
remained greater than 200 mg/L by early October.

Relation Between Suspended-Sediment Discharge and Water Discharge

A common method for analyzing sediment-tramsport characteristics at a site 1s to
construct a graph of sediment discharge versus water discharge, This relatiom is
generally illustrated by a plot on logarithmic paper and is referred to as a sedi-



ment—transport curve. Data for 1982 and 1983 were used to develop transport curves
for the silt-clay and sand fractions of suspended sediment for the Susitna,
Chulitra, and Talkeetna Rivers (figs. 2-6). Coefficients of determinatiom (r?)
were computed from a least-squares fit of log-transformed values to provide a
measure of the variance of sediment discharge to water discharge., The transport
curves for suspended sediment should be donsidered representative only for the
period of open water (May to September). Particle-size data collected in winter
periods (October to April) are too few to construct similar curves.

The transport curves of silt-clay material for all gampling sites showed a similar
trend; that is, silt-clay discharge increased at roughly the same exponential rate
relative to increases in water discharge. Exponents of water discharge, Q, in the
relations (figs., 2-6) ranged from 2.92 to 3.08; r* ranged from 0.68 to 0.94.

Transport curves for suspended sand indicate a larger variation in exponents than
those for silt-clay material. Exponents of water discharge range from 2.13 for the
Susitna River at Sunshine to 3.22 for the Susitna River near Talkcetna; r?! values
range from .74 to 0.89. :

The small number of data points obtained at the sampling site Susitna River below
Chulitna River near Talkeetna during 1983 are considered insufficient to develop
transport curves for estimating monthly or annual sediment yield. The proximity of
the data points to established curves for Susitna River at Sunshine (fig, 5),
however, suggests that transport relatipns at the sites are comparable.

r

Transport curves of total suspended-sediment discharge for winter periods (October
to April) were prepared from recent historical data (figs. 7-11). Pre-1975 data
were generally excluded from the unalyses because of apparent differences in trans-
port relations for several years following the extremely wet year of 1971. Trans-
port curves of total suspended-sediment discharge for 3summer periods (May to
September) were developed by combining curves for sand and silt-clay.

Bedload Discharge and Hydraulic Characteristics

The bedload and hydraulic data for the sampling sites "near Talkeetna” and the
Susitna River at Sunshine are summarized in table 2. Bedload _data are expressed
both as transport rate in toans per day, and in terms of their particle size distri-
bution in percent finmer than the indicated sieve size.

Winter samples (through ice cover) of bedload were collected twice at all sites =--
once during March 1983 and again during February 1984. Bedload discharges computed
from samples collected during February and March probably indicate near-minimum
rates of transport because these are the months of minimum streamflow. Bedload dis-
-charges of the Chulitna, Susitna, and Talkeetna Rivers near Talkeetna were
extremely low, ranging from zero to about 2 ton/d. During February 1984, bedload.
discharge of the Susitna River increased to 52 ton/d at the site "below Chulitna
River pear Talkeetna” and to more than 200 ton/d at Sunshipe..Bedload at all sites
was predominantly sand during the winter, but significant amounts of gravel were
detected at sampling sites on the  Chulitna River and the Susitpa River at Sunshine.



During the 1983 open-water period, bedload discharge of the Susitna River near
Talkeetna ranged from 27 to 854 ton/d (table 2). During this same period, water
digcharge ranged from 10,700 to 39,100 ft*/s. The transported material generally
consisted of large amounts of sand (80-99 percent) and minor amounts of gravel
(1-20 percent). The percentage of gravel (2.0-64.0 mm) in transport incieased
dramatically (to 79 percent) during the high flow measurement of June 1, 1983. A
similar occurrence of a high proportion of gravel during major storms was observed
in June 1982 (Knott and Lipscomb, 1983),

Bedload discharge of the Chulfitna River below the canyon ranged from 3,360 to
11,800 ton/d as water discharge ranged from 9,170 to 47,800 ft?/s. The particle-
gize distribution of bedload on the Chulitna River tended toward a higher percen-
tage of sand than gravel; sand commonly constituted 30 to 60 percemt of the bed-
load. The percentage of gravel increased during high flows, as it did for the
Susitna River. -

During the open—-water period, bedload discharge ‘of the Talkeetna River near
Talkeetna ranged from 29 to 1,700 ton/d for flows ranging from 2,280 to 13,600
ft*>/s. The particle sizes of bedload at this site were typically from 70 to 100
percent sand. The percentage of gravel exceeded that of sand only during the high
flow of June 3, 1983. ' - '

Bedload discharge of the Susitna River at Sunshine ranged from 1,320 to 9,380 ton/d
at flows ranging from 25,200 to 115,000 ft*/s. Sand and gravel fractions varied
with season and water discharge.’ Durinf May and June the bedload mixture was about
40 percent sand and 60 percent gravel Later in the summer, the percentage of sand
- was generally greater than gravel, except during periods of high flow. The bedload
was predominantly sand during winter measurements.

Channel cross sections for selected sites, with a corresponding plot of bedload
discharge at individual sampling points, are shown on figures 12-16. In most cases
maximum bedload movement occurs in the zone between the thalweg (maximum channel
depth) gnd the mid-channel. Maximum stream velocities also occurred in this zone,

The volume of bedload material at individual sampling pointsgwas visually estimated
and converted to equivalent weight during sampling. Individual samples were
composited for sieve analyses. The estimated welghts were used, together with the
actual weight of the composited sample, to glve an estimate of bedload for each
sampling point. This method gives a qualitative approximation for the 1lateral
distribution of bedload movement. '

Relation Between Bedload Discharge and Water Discl.arge

A relation between bedload discharge and water discharge can be defined using
similar methods as for suspended sediment. Log-transformed data and & least-
squares analysis were used to obtain a best-fit line through the plotted points.
Transport curves and corresponding equations describing the relations are showm in
figures 17-26.

The line of best fit, computed by the least-s5quares method, provides a reasonmable
relation between bedload and water discharge for the Sugitna River near Talkeetna



(fig. 17). The data points are reasonably distributed about the lime, suggesting
that increases in water discharge result in corresponding increases in sand and
gravel discharge. Data for the other monitoring sites show considerably more
scatter, indicating that bedload discharge is influenced by factors other than
water discharge. The other factors may include glacial processes, availability of
coarse material, and complex transport of sand as suspended load or bedload.

During periods when glacial or storm processes were domimant, the slope of the
bedload to water discharge relation appeared similar to that for suspended—sand
discharge. Transport curves developed from graphical comparisons between bedload
and suspended—-sand discharge were used when coefficients of determination (r?) for
regression equations were unusually low (0.50 or less).

Cumulative. curves of particle-size distribution (figs. 27-32) are useful for
classifying sediment mixtures. The median diameter (D5 ) determined from these
curves provides a single reference size for bedload or %ed material. Histograms
showing the percentage of individual groups of particle sizes are ugeful to
indicate the abundance or deficiency of those sizes in the total mixture.

The particle-size distribution of bedload is similar for all sampling sites. During
low flows the bedload is composed almost entirely of fine to medium sand (0.25 -
0.50 mm)., As the flow increases the percentage of fine to medium sand remains
large, but the total bedload 1s augmented by increasing amounts of medium to coarse
gravel (8.0 - 32.0 mm). The Susitna R%yer near Talkeetna transports small amounts
of gravel only at the higher flows whéreas the Susitna River at Sunshine and the
Chulitna River transport gravel at all ranges of flow.

The sampling site on the Susitna River below the Chulitna River consists of two
ma jor channels. Sediment-transport characteristica of the right charnel are
gimilar to those for the Chulitna River, whereas characteristics of- the left
channel reflect those of the Susitna River above the confluence.

~ A noticeable characteristic of bedload particle-size distributiong at all sampling
sites is the general deficiency of material in the coarse sand to fine gravel sizes
range (1.0 - 4.0 mm). Deficiency of these particles results in a bi-modal bedload
size distribution. Pettijohn (1947, p. 41-45) notes that such a general deficiency
in intermediate grain sizes (2.0 -~ 8.0 mm) has been reported by many authors.

Pettijohn suggests that particles in the intermediate size range are mechanically
unstable and thus subject to rapid disintegration by abrasion. Other explanations
suggest that bi-modal distributions are due to the dual nature of fluvial sediment
transport (sediment transport as suspended load and as bedload).

BED-MATERIAL DATA

Bed-material samples that would be representative of the sediment present in sub-
merged parts of the channels were extremely difficult to obtain because the rivers
were too deep and swift for direct access to streambeds. Samples considered
representative of particles finer than 128 mm were obtained at Chulitna River below
canyon near Talkeetna, Susitna River below Chulitna River near Talkeetna, and at



most sempling points at Sugitna River at Sunshine. A few representative samples
wera obtained at the Talkeetna River and Susitna River near Talkeetna sites. Most
gsamples obtained "at the latter sites consisted of a few coarse particles. Bed-
material data for 1983 are listed in table 3.

ESTIMATED SEDIMENT YIELD

The sediment yield from a drainage basim is commonly expressed in terms of weight
(shiort or metric tons) or volume (acre-feet or cubic meters). Sediment yields may
be lestimated by different methods, depending on the amount and type of available
data. If daily records of streamflow are avallable, but sediment discharge has
been measured only infrequently, the method most commonly used requires defining a
relation between instantaneous sediment discharge and water discharge and applying
this relation to daily values of water discharge. This method was used initially
to estimate sediment yield for this study.

At some sites, however, a single sediment-transport curve could not be applied for
the open-water period because of seasonal changes in the amount and particle-size
distribution of sediment for given water discharges. At the "Chulitna River below
canyon” site, the scatter of bedload-discharge data was such that even the -def-
inition of a bedload-water discharge relation is subject to individual Inter-
pretation. Thus, several alternative methods were selected to estimate sediment
yield for the 1983 water year.

Suspended-sediment yield was estimated %sing the Colby-gshift control method (Colby,
1956). According to Colby, part of the scatter of sediment data in sediment trans-
port relations 1s due to random or very short-term fluctuations in concentration,
‘particularly the concentration of the coarse sediments. Part of the scatter may be
due to an actual change that wmay persist for days, weeks, or seasons. It is
assumed that most of the observed scatter is due to seasonal changes and complex
mixing of sediment produced from glacial melt and storm runoff, and Colby's me.hod
would result in more accurate estimates. .

Colby suggests that 1f a change in the relation between water and sediment dis-
charge persists for several days or more, the transport curve should be shifted to
pass through or near each individual measurement. The method is subjective because
judgment is uged to decide whether the measutement is representative of an actual
change or of a random fluctuation. An important advantage in using this method is
that the accurdcy of fit of the transport curve is of small importance.

Bedload yield also was estimated using the Colby shift-control method. At sites
for which the scatter in bedload-discharge datsa was extreme, the initial transport
curve was constructed based on transport curves of suspended sand. Sediment-
trangport curves were constructed for silt-clay, sand, and gravel components for
both suspended sediment and bedload discharge measurements.

Estimated sediment yields for the 1983 water year are given in table 4. Total
sediment yields (sum of bedload and suspended sediment yield) for the sites near
Talkeetna ranged from 1.2 million tons for the Talkeetna River to 9.4 million tons
for the Chulitna River. The Susitna River near Talkeetna, which has a dr..inage



area larger than the Chulitna and Talkeetna Rivers combined, transported only 3.5
million toms. Total sediment trangported past the three sites '"near Talkeetna”
(14,1 million tons) agrees closely with that estimated for the Susitna River at
Sunshine (14.3 million tons). Bedload estimates, however, indicate that the amount
of coarse sand and gravel transported past the Sunshine site was only about 60
percent of the amount transported past the upper sites.
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Figure 5.--Sediment-transport curves of suspended silt<clay and sand discharge for Susitna River at Sunshine, May to September,
1982 and 1983. S . _ o
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Figure 7.--Relation between suspended-sediment discharge and water discharge for
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Figure 20.~Bedload-transport curves of sand and gravel for Susitna River at Sunshine, May to September | 1982 and 1983.
Transport curves are based on assuined bedload/suspended sand relations. Equations oaSS& from umwm?macﬁmm
analysis were not used (r2 less than 0.27). _
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Figure 21 --Bedload discharge of sand and gravel versus water discharge for Susitna River below Chulitna River near Talkeetna
{sum of right and left channels), May to September 1883. Dashed lines correspond to transport curves established
for Susitna River at Sunshine, May to beptember 1982 and 1983.
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Figure 22.-Relation between bedload discharge and water discharge for Susitna River
near Talkeetna, May to September, 1982 and 1983 and October to April ,
1982 through 1984.
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Figure 23.--Relation between bedload discharge and water discharge for Chulitna River

below canyon near Talkeetna, May to Septermber, 1982 and 1983
and October to April, 1982 through 1984.
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Figure 24.-Relation between bedload discharge and water discharge for Talkeetna River

near Talkeetna, May to September, 1982 and 1983 and October to April,
1982 through 1984.
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Figure 25. —Relation between bedload discharge and water discharge for Susjtna River
at Sunshine, May to September, 1982 and 1983 and October to April ,
1982 through 1984,
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Figure 26.--Bedload discharge versus water discharge for Susitna River below Chulitna River
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Figure 28 --Particle-size distribution and median diameter (D) of bedload, Chulitna River below canyon near Talkeetna.
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Table 1. — Suspended-sediment data for selected stations in the Susitna River basin, October 1982 to October 1983

Water
Lem- Sediment . .
pera-  concen-  Sediment Suspended sediment
Station nsmae Date of Discharge ture Lration discharge Percent finer than size indicated, io millimeters
and nusber collection  (Erdfs} {°C) (mg/L) {ron/d} ©.002 Q.004 0.008 ©.016 0.031 0.062 0.125 ©0.250 6.508 1.00§ 2.06¢
Susitna River 1983
at Gold Creek Har. 18 1,670 0.4 4 12 -— - - -- - -— -- - - -- -
(15292000} Hay 1% 20,000 4.0 456 24,600 -- -~ -- -- -- 37 - -- - - -
June 28 27,000 12.0 747 54,500 - - - == - 63 -- ~= == - --
July 28 18,200 4.0 39492 19,600 -- -- -- -- -- t6 -- - - - .-
kug. 15 27,7100 8.0 494 36,900 -- -~ -- -- - 40 - .- - -= --
Snsitna River 1983 . .
oear Bay 19 21,660 4.5 386 22,500 9 W_Il -- 18 - 36 52 6 97 100 --
Talkeetna Hay 25 19,300 6.5 164 4,550 -- -~ -- -- .- 3t 40 57 76 99 100
(15292100} June 1 38,000 9.0 663 68,000 9 13 16 28 44 63 72 91 100 - --
Juae 8 24,200 16.5 287 18,800 - -- - == -- 35 46 16 _ 98 100 --
June 23 27,700 14.¢ 346 25,900 - 14 21 -- 33 -= 49 37 74 89 48 166G
July 7 27,400 -- 958 70,900 o= .- -- -- -- 73 -- - -- -- -~
Joly 21 18,300 13.4 2817 15,200 Co-- -- - -- - &6 73 84 39 160 -=
Avg. 2 23,800 14.0 521 33,500 28 33 36 46 55 64 73 8% 160 - -~
Aug. 11 32,600 11.0 603 53,100 23 26 33 46 58 16 48 98 1400 ~- -=
Aug. 31 26,800 9.0 297 21,500 -- -- - == - 22 36 M 99 100 --
Sepr. 14 11,360 6.0 41 1,250 -- -- -- -- = &1 52 73 109 -- --
Ocr. 6 10,600 .5 23 658  -= - -- -- e 32 36 53 58 100 --
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»
Water
tem- Sediment
pera-  concen-  Sediment Suspeaded sediment
Station name Pats of Discharge ture tration discharge Percent finer thas size indicated, ip millimelers
and number collection  {ftl/s) (2C) {mg/L)  (ton/d) 0.D0Z 0.004 0.008 0,016 0.031 0.062 0.125 0.250 0.500 1.000 2.
Thuiitna River 1583
aear Jan. 20 1,400 -- 9 k11 ~- - - -- - - -- - — -~ -
Talkeetna Mar. 17 1,060 - 7 20 -- - - - - —-- .- .- - m- -~
{15292400})
Chulitna River 1983
below capyon Hay 19 12,300 5.5 347 11,500 it 18 -- 28 -- 42 51 67 17 a8 99
reat Hay 235 11,606 — 235 7,360 25 33 -- 50 - 63 10 86 100- -- --
Talkeetna Hay M 18,500 i.0 1,080 53,900 . 17 19 27 35 44 53 66 84 99 100 --
{15292410) Jupe 2 17,600 7.5 73 36,700 22 3t 37 43 50 54 3] 75 1040° -- --
June 9 13,700 6.5 443 16,400 - - 2% 40 b 55 61 66 18 19 100 -- -
June 22 23,500 10.0 1,500 95,200 33 34 44 54 62 67 17 87 97 99 100
July & 29,300 16.5 2,040 141,600 N <33 34 35 36 75 82 91 100 - --
July 20 20,640 6.0 1,240 67,000 e -- -- .- --" 73 A= T -- = .-
Aug. 2 22,400 6.5 1,770 107,000 23 3z 42 51 61 70 79 92 100 - ==
Aug. 9 47,500 &.0 6,690 601,000 19 25 8 g 50 60 73 87 ¥ 100 --
Aog. 2t 27,000 6.5 1,500 109,600 20 2% 34 43 51 58 69 87 a9 100 --
Sept.13 9,850 5.5 blh 16,300 9 1t 13 18 21 22 24 30 5@ 100 --
Oct. 5 9,170 1.5 200 4,950 18 21 -- s -- 39 48 67 9 100 --
Susitna River 1583
(right channel) May 20 18,000a 7.0 253 12,300 10 16 - 25 -- 51 50 73 98 100 --
below Chulitna June 24 29,0060a 10.5 1,500 125,000 24 a5 43 54 62 68 76 88 97 99 - 100
River near July 19 28,000a a.5 8535 64,600 28 35 47 56 66 73 18 ar 100 .- --
Talkeetna Aug. 1@ 30,0002 8.5 428 34,700 z1 26 3 44 58 66 75 a9 100 == -
{15292439) Ocr. 5 16,0602 1.5 168 7,170 “n - “- -- -- 30 a7 50 58 100 --
Susitna River 1983 .
{left channel) May 20 15,000a 7.0 254 10, 100 _— o -- -- -- a8 55 .76 98 100 --
below Chulitna June 24 25,6002 4.0 424 28,600 20 28 a9 48 55 62 70 B8 100 -~ -
River near July 19 14,000a 12.5 526 19,900 20 25 29 a8 52 62 72 &8 100 - -=
Talkeetna Avg. 3¢ 14,000a 10.0 z4@ 9,070 .- - -~ .- - 23 33 90 99 100 .-
15252440} Gct. 5 £,200a 1.5 44 7317 -- -- -- -- -- 24 34 75 100 - -~
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Table 2. - Hydraulic and bedload data for selected stations in the Susitna River basin, March 1983 to February 1984

Aver- Water Bed~
Waler Aver- age sur- laad
dis- age velo- face dis-~ Particle-size distribution of bed sediment -
Station name Date of charge “depth Width «city slope charge Percentage, by weight, finer than size {mm) indicated
and pumber collection  (f13/s)  {ft}  (f1} (fu/s)  (fi/fe) {(tonsd) 0.062 ©.125 ©.25 0.5 1.0 2.0 4.0 8.0 1468 32.0 640 76.9
1983
Susitpa Har. 25 1,600 -- -~ -- - 2.1 - 0 3 75 100 -— - - -— -- -- --
River near May 19 21,600 5.8 a1y 6.0 L0013 430 -~ 1] 1 16 98 W0 ~-- -~ - - -- --
Taltkeetnz Hay 25 19,300 5.5 601 5.8 L0012 298 ~-= 0 1 64 87 88 49 89 90 92 104 --
(15292100} June 1 1%,100 1.4 662 8.0 D016 225 == 0 1 19 21 21 21 23 27 29 100 -
June B 24,200 5.8 624 6.7 L0013 632 b 1] 1 &2 84 83 83 36 a8 2 180 --
Jupe 23 27,000 6.0 615 1.3 L0014 Bin - H 1 60 30 Az §2 83 85 86 l1a¢ --
July 7 27,400 6.5 601 1.0 0015 316 -= o 1 65 87 90 91 92 U a5 100 --
Juty 21 19,200 5.2 598 6.2 .0012 302 ~= aQ 1 87 94 95 93 95 6 100 -- --
Aug, 2 24,000 5.9 600 6.8 L0014 658 - 0 1 63 78 80 &1 83 45 &89 100 --
Aug. 11 32,900 6.2 611 8.7 0015 854 -- 4] 13 Lty 96 98 98 98 94 100 -- --
Avg. 31 26,800 6.4 636 6.6 ,0014 399 - 0 1 80 98 99 99 100 -- -- -= -
Sept . 14 11,300 4.0 565 5.0 .00V4 0 -= - 1] 76 a8, 92 93 93 53 100 -- -
dce. 6 10, 700 3.9 545 5.0 L0014 27 = -- o B4 98 99 a9 94 100 -- -- ~-=
1984 .
Feb. 17 2,000 - -- -- -- 1) -- -- -= - - - -- - - -- - -~
1983
Chuiilna Mac. 24 1,000 -- -- -- - 0 - .- - -- - - - — s B
Hiver pear Hay 19 12,200 6.3 323 6.0 00068 3,360 - 0 1 il 70 19 79 85 93 99 100 --
Talkeetna Hay 25 11,400 6.7 335 5.1 00068 7,050 - - 0 12 40 60 64 78 90 99 130 --
{15292410) Hay 31 18,500 1.7 353 6.8 .0010 4,740 - [ 2 18 3a 39 60 7l B2 92 100 --
June 2. ¥1,800 8.0 339 6.6 .0012 B 240 <= 0 1 20 39 51 52 66 76 a7 100 --
June 9 13,700 6.6 353 3.9 L0010 4,810° -- - 14 20 42 56 37 71 86 96 100 --
Jupe 22 23,500 9.0 37 7.1 L0015 6,840 - 0 1 29 50 63 64 10 8 G 10¢ -
July 6 29,0040 16,1 a8 7.4 .oo15 11 800 - v} 1 21 45 57 58 67 16 88 140 -—-
July 20 20,000 8.6 356 6.5 L0010 6,500 -- ] 1 25 31 58 61 70 19 93 100 .-
Aug., 2 22,200 8.27 KH 7.3 L0013 6,980 -- [H 1 21 42 L6 LY 53 65 BO 97 --
Aug. % 47,800 L1.9 445 9.6 L0026 1,980 -- 0 1 11 19 22 27 4l 63 86 104 -~
Aug. 31 27,200 - 9.1 386 .7 L0012 11,600 -- [i] 1 19 aa 36 4L 54 69 Bh 94 -~
SepL.13 9,850 6.0 332 4.9 00064 5,7BO -- -- 0 k1] 50 it 77 a7 94 100 -- -
Qct. 5 g, 70 5.8 330 4.8 00044 3,380 -- 0 1 30 52 61 &8 81 90 a8 100 --
1984 i
i9 1,420 -- -- -- -- .88 0 1 2 49 73 7 79 84 100 -= ~= =

Feb.

i
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Tqble 2. - Continued

Aver= Water Bed-
Water . Aver- age sar- ioad
dis- age velo- face die- Particle-gsize distribution of bed sediment
Station pname Date of charge depth Width city slope charge Percentage, by weight, finec than size (mm) indicated
aud number collection (fr¥/s) (ft) {fr)  (itfs)  {fc/fr) (romajfd) 0.062 0.3135 0.25 0.5 1.6 20 4.0 B0 160 32,0 - &h.0_76.0
Susirpa 1983 .
River Har. 23 1,000a -- -- - -- 0.566 -~ -- 0 90 100 - = .- -- - - -~
{right May 20 18,0600 3.¢ 1,080 5.5 -- 4,310 - -- 1] 20 34 39 39 43 51 64 100 -~
channel) June 24 29,000a .2 1,110 6.8 - 2,560 - -- 4] 1 28 55 53 54 &0 69 75 163 -
below July 19 28,0000 4.5 862 7.2 - 3,300 - - ¢ 36 54 58 83 & 23 | 0 had
Chulitna Aug. 30 30,000a 4.4 817 8.4 -= 4,750 -- -- ] 16 22 » 24 28 35 58 82 (144 -
River near Oer. S 16,0802 4.4 L4 5.1 -- a8 -- -- 4] 53 17 A2 B2 R3 a6 - 94 100 -=
Talkeevrna 1984 : .
(15292439} Feb. 16 1,600 -~- -- -- -- 52 - .- 6 S0 99 W -~ - - - - -
o
Susitna 1983
River (left Har. 23 1,600a .- -- -~ -- 0 -~ ~= -~ - -- e - - -~ -- -
channel) Hay 20 15,0002 §.6 254 &.9 -- 350 -- 0 2 85 95 08 - - - -~ - -
below Juae 24 25,0002 5.0 T4 6.5 -~ 3,720 -- 0 2 43 60 62 61 67 73 a4 100 -~
Chulitna July 19 14,806Ga 3.7 605 6.2 - 660 - 1] 1 67 81 a1 62 83 86 99 109 -
River Aug. 30 14,0002 3.3 618 6.9 - 968 - 0 3 52 66 w0 72 75 84 )] -
REAT Gcr. 5 6,200a 3.2 454 4.1 -- 69 -- - G T8 95 96 93¢ 44 98 100 -- --
Talkeeina 1984
(15292440) Feb. 16 2 ,0060a -- -- == = 4] - = -- - - - - == - -~ - --
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Table 3.--Continued

{Sampling point stationing from left bank)

Bed material

Station name Date of Sampling Percent finer than size indicated, in millimeters
. and pumber collectiop  point 0.062 "0.125 0.25 0.50 1.0 2.0 4.0 8.0 16.0 32.0 64.0 128.0
Susitna River - May 17 1100ce . 1 1 3 6 11 16 16 21 29 41 67 100
{left chapnel) 1300ce 2 4 7 9 11 15 16 24 37 59 84 100
below Chulitna ~ 1500ce 2 b 22 92 100 -- -- -- -- -= - -
River near 1700ce 1 2 4 7 10 15 15 22 35 51 160 -
Talkeetna 1900ce 1 2 3 12 20 26 27 35 48 73 85 100
(15292440) 2100ce i3 30 T 94 100 - - -- - -- ~-- -- --
2160ce 11 29 94 99 1086 -- -- -- -- -- -- -
2370ce 21 39 71 88 89 89 89 89 91 94 100 --
2500ce 0 2 4 5 9 15 16 26 41 65 100 --
2700ce 0 1 3 9 13 16 16 20 26 42 67 100
2880ce 7 14 28 45 48 51 51 56 62 76 100 -~
May 18 100c -- -- -~ - == =e == e 0 5 26 100
225c¢ -~ -~ -- - v == == VR | 10 23 160
T00¢ -~ -- 0 2 3 4 5 10 20 39 100 —--
750¢ - -- -- - -- - 0 1 4 14 17 100
800c -- ~- 0 1 7 10 11 13 18 35 55 100
856¢ -= -- 0 1 2 3 3 7 20 33 100 --
900c -- -- - - 0 1 1 2 11 42 100 --
950¢ -- -~ -- e 0 3 10 43 100
1000c¢ -- -- -- - == ~= 0 1 2 14 50 100
Oct. 7 670c¢ -- -- -- - -- -- -- - 0 5 49 100
750¢ -- -~ - -- -- - - - 0 7 26 160
820c¢ -~ -~ - L 0 5 59 100

See footnotes at end of table
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Table 3.--Continued

(Sampling point statioming from left bank)

Sampling

Bed material

3]
T

Station name Date of Percent finer than size indicated, in millimeters
and number collection peint 0.125 0.25 0.50 1.0 2.0 4.0 8.0 16.0 32.0 64.0 128.0
Talkeetna River May 18 60b - -- R S B L - -- - 100
near Talkeetna 90c¢ 1] 1 3¢ 58 58 58 59 59 59 100 --
{15292700) 120c -- -- 0 1 2 2 3 6 23 34 160
150¢ ~- - 0 3 6 6 9 15 49 100 --
180c¢ -- -~ Q i 2 2 3 10 50 100 --
210c -- -- - -- -- - 0 1 14 100 --
240¢ -- - - -—- -- - — -~ 0 18 166
270¢ - -- -— == == e e 1 5 75 100
300b -- - -~ -- - - -- -— 0 8 100
330c¢ -- -- e e 0 4 65 100
Sept. 13 &0a - -- =- == e= == - ~-- - -~ --
100c -- 0 37 47 48 48 48 49 49 49 100
140c¢ ~-- g 1 4 5 5 5 5 11 67 100
180¢ -- -- e 0 3 31 100 -
220c -- - -- -- —-- - - o 4 17 100
260c -- - -- ~- -= -- -= 0 2 19 160
Susitpa River May 18 150a -- -- e e b -- -- --
at Sunshine 200¢ -- 0 3 6 14 15 30 51 81 100 --
(15292780) 300c -~ -- 1 1 2 2 5 13 43 100 --
400c - -- - 1 2 2 4 9 20 84 100
500c¢ -- -- 1 1 i 1 3 9 43 78 100
600c¢ ~-= -- - -- -- ~= - - 1 11 100
Oct. 4  100a -- -- R -- -- -~
. 150a -- -- e - - -~
- 200c -- 0 9 20 23 24 32 45 57 100 -
250¢ - 0 2 6 9 14 31 el 84 100 --
300c -- -- 0 1 1 2 6 14 28 41 100
350¢ -~ - - 0 1 1 1 5 18 100 -~
400c -~ - R 0 5 28 100
450a -~ -- —- me e e e - -~ - -
500a -- ~= e T T R -- -- --
$50b -- - R T - 0 100 -
a Streambed too coarse for obtaining samples
b Few particles obrained, nom-representative sample
¢ Representative sample obtained for particles finer than 128 mm
¢ Stationing from left bank of Susitna River, left channel (15292440} a
e Samples obtained from island and bar areas
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