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SEDIMENT TRANSPORT CHARACTERISTICS OF SELECTED STFE~S IN THE SUSITNA RIVER BASIN,

ALASKA, OCTOBEF 1983 TO SEPTEMBER 1984

By James M. Knott, Stephen W. Lipscomb, and Terry W. Lewis

ABSTRACT

The upper reaches of the Susitna River have been considered for development of a
large power-generation system for southcentral Alaska. This report presents a
summary and discussion of sediment and hydraulic data obtained from October 1983 to
September 1984 at ten sites on the Susitna, Chulitna, Talkeetna, and Yentna Rivers.
Sediment data include measurements of suspended-sediment and bedload discharge and
analyses of particle-size distribution of suspended sediment, bedload, a.nd bed
material; hydraulic data include measurements of width, average depth and velocity,
and water-surface slope. Relations between water and sediment discharge are
developed for selected sites.

Sediment loads for the 1984 water year were estimated for the Yentna, Chulitna, and
Talkeetna Rivers and for four sites on the Susitna River. About 25 million tons of
sediment was transported by the Susitna River at Susitna Station during the 1984
water year. The Yentna and Chulitna Rivers contributed more than 20 million tons
of sediment to the Susitna River.

About 90 percent of suspended material (silt, clay, and sand) transported past
upstream sites reached Susitna Station during 1984. However, only 56 percent of
the transported coarse sand and gravel, as estimated for the upstream sites,
reached Susitna Station during the same period.

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.

This report presents a summary and discussion of sediment and hydraulic data
collected at selected sites in the Susitna River basin in the area between the
proposed damsites and Cook Inlet (fig. 1 and table 1). The data were collected
during the period October 1983 to September 1984 as part of a cooperative program
between the Alaska Power Authority and the U.S. Geological Survey. Selected data
from Knott and Lipscomb (1983, 1985) for the 1981-83 water years and the data
collected in 1984 are used to estimate the total amount of sediment (suspended
sediment and bedload) transported by the major rivers in the basin during the 1984
water year. An attempt is made to develop relations between water and sediment
discharge for various sites in the basin.
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DESCRIPTION OF AREA

The Susitna River basin (fig. 1) lies on the southern flank of the Alaska Range in
southcentral Alaska. The relief of the basin, which has a drainage area of about
19,400 mi 2

, is a 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 either glacial or
nonglacial streams. The nonglacial streams are noted for their clarity, even
during intense summer rainstorms. Glacial streams are turbid throughout most of
the open-water season (May through September). The Susitna River and its larger
tributaries are all affected to some degree by glacial runoff.

CLIMATE

The climate of the Susitna River basin is 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 Zone, where diurnal and annual temperature variations
are great. Mean annual temperature ranges from 15 to 25 OF (Hartman and Johnson,
1978). The lowlands lie in the Transition Zone where temperatures are less vari
able than in the Continental Zone. Mean annual temperatures generally range from
25 to 35 OF.

Hean 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
Service, 1972). Climatological records for the Talkeetna weather station are
probably representative of lowland areas. A summary of climatological data for
this station (Selkregg, 1974) indicates that mean daily temperatures range from 38
to 62 OF in summer, and from -9 to 18,oF in winter; extremes range from -44 to 85
OF. Annual precipitation averages 28 in., about 60 percent of which is rainfall.

DATA COLLECTION AND ANALYSIS

Beginning in 1981, systematic measurements of sediment discharge and hydraulic
stream properties have been made to define the amount and distribution of sediment
transported 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 Susitna River, one at Gold Creek (map No.
3) and the other at the Parks Highway crossing at Sunshine (map No. 12). The
remaining two sites were located on major tributaries to the Susitna River, one
each on the Chulitna (map No.7) and Talkeetna Rivers (map No. 11).

During 1982 the data-collection program was expanded to obtain weekly samples
during the open-water season (Hay to September). A new sampling site was estab
lished on the Susitna River, upstream of the Chulitna River confluence (map No.6).
The stream-gaging station and the monthly collection of suspended-sediment samples
were continued at Gold Creek. During 1983, bedload sampling sites were established
on the Susitna River (map Nos. 9 and 10) and during 1984 on the Susitna (map No.
14) and Yentna (map No. 13) Rivers. Suspended-sediment data have been obtained for

4



the Susitna River at Susitna Station
respectively (Still and Jones, 1985).

and Yentna River sites since 1975 and 1981,
At each site, data collection included:

1) Suspended-sediment samples
2) Bedload samples
3) Bed-material samples
4) Water-discharge measurements
5) Measurements of depth and width

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 stresm-gaging stations, sufficient discharge measurements were obtained
to develop stage-discharge relations. Summer measurements were made from a boat;
either a cableway or sextant was used to determine stationing along the measuring
section. Winter measurements were made by attaching a sampler to a rod and lower
ing the sampler through holes drilled in the ice.

Depth integrated, suspended-sediment samples were collected using a standard point
integrating P-61 sampler (Guy and Norman, 1970). Samples 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. Two samples were obtained at each of five
selected verticals in the stream cross section (at centroids of flow) and analyzed
to determine average values of suspended-sediment concentration and the
particle-size distribution of sediment in the water-sediment mixture. The two
samples from each vertical profile were generally composited to obtain one
analysis, but in a few instances the individual samples were analyzed.

Sediment transported within 0.25 ft of the streambed was sampled using a bedload
sampler (Helley and Smith, 1971) designed for collecting coarse material (0.25
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 based largely on field tests by Emmett
(1980).

Some of the sediment transported in suspension cannot be accurately sampled because
the lowest depth accessible by the p-61 sampler is about 0.5 ft above the riverbed.
Silt-clay concentrations are generally assumed to be uniformly distributed through
out the total depth of the river and the concentration of this material in the
unsampled zone (between riverbed and 0.5 ft above bed) is considered to be approxi
mately the same as that in the sampled zone. The concentration of suspended sand
in the unsampled zone, however, is generally larger than that in the sampled zone
because sand particles tend to settle toward the riverbed if flow velocities are
not sufficient to keep them in suspension. At least part of the medium to coarse
sand fraction (0.25-2.0 mm) in the unsampled zone is trapped by the bedload sampler
(from riverbed to 0.25 ft).
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A preliminary examination of the amount of sand transported in suspension and as
bedload (tables 2 and 3) suggest that attempting to account for unsampled sand
would generally increase reported concentrations of suspended sand (table 2) at
most sites by about 1 percent. At some sites, however, such as the Yentna River
and the Susitna River at Susitna Station, the amount of sand transported in the
unsampled zone is perhaps 10 percent of the total suspended sand.

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 indicative
of the sizes of particles present in the streambed (less than 150 mm), bed-material
data presented in this report may not be representative of actual particle-size
distributions. Surface and sub-surface samples were also obtained where the stream
bed was exposed or where water depths were less than 2 ft. These samples, obtained
with a sampler similar to a McNeil sampler (McNeil and Ahnell, 1964) are probably
representative of actual particle-size distributions.

Measurements of depth and width at sampling sections were usually made during
bedload measurements. Depths were measured by sounding wi th 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 cross-sectional
area (width x depth).

SEDIMENT DISCHARGE

Sediment Transport

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

Suspended-Sediment Concentration and Discharge

Suspended-sediment data for the period October 1983 to September 1984 are listed in
table 2. Suspended-sediment concentrations for the winter (October to April) when
the rivers are lowest are generally less than 10 mg/L. During 1984, spring breakup
occurred at all sampling si tes in early May. Suspended-sediment concentrations
through late May ranged from less than 5 mg/L for Portage and Indian Creeks to more
than 400 mg/L at most sites on the Susitna, Chulitna, and Talkeetna Rivers. The
amount of sand-size material (0.062-2.0 mm) was generally large relative to the
finer silt-clay fraction (less than 0.062 mm) suggesting that sediment was supplied
primarily from the erosion of stream channels by snowmelt.
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Suspended-sediment concentrations at
during the summer (June to August).
during periods of storm runoff.

individual sampling sites are most variable
The larger concentrations typically occur

The Susitna River near Talkeetna (map No.6) and the Talkeetna River near Talkeetna
(map No. 11) are least affected by glacial runoff; glaciers cover 5 and 7 percent
of their respective drainage areas. Sampled concentrations at these sites ranged
from about 200 to 1,000 mg/L, and averaged about 400 mg/L during June to August
1984. Suspended-sediment discharge of the Susitna and Talkeetna Rivers averaged
28,000 and 12,000 ton/d respectively.

The drainage area of the Chulitna River above the sampling site (2,580 mi 2 ) 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 (800 mg/L) as those for either the Susitna or Talkeetna
Rivers near Talkeetna. Suspended-sediment discharge of the Chulitna River averaged
62,000 ton/d during June to August 1984 (see table 5 later in text).

Suspended-sediment data obtained at the sampling site designated Susitna River
below Chulitna River near Talkeetna (map Nos. 9 and 10 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 (map No.8).
The site, about 1 mi below the confluence of the Chulitna and Susitna Rivers,
includes two major channels (separated by a stable, vegetated island) and several
minor channels. At this site, the right channel (as viewed looking downstream) of
the Susitna River carries the entire flow of the Chulitna River along with smaller
but varying amounts of "crossover" flow from the Susitna' s left channel. Suspended
sediment concentration and discharge for the right channel were typically several
times higher than that of the left channel in the period June through August 1984.

Suspended-sediment concentrations for the Susitna River at Sunshine ranged from 569
to 999 mg/L from June through August 1984. 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,
from June through August, averaged about 110,000 tonid which agrees closely with
the sum of sediment discharges for the Chulitna, Susitna, and Talkeetna Rivers
(102,000 ton/d).

The Yentna River, with a drainage area of 6,180 mi 2 (above the gaging station) is
the largest tributary to the Susitna River. Samples of suspended-sediment concen
tration ranged from 363 to 792 mg/L during June to August. Concentrations for the
Susitna River at Susitna Station (563 to 700 mg/L) fall within the range in
concentration for the Yentna River and Susitna River at Sunshine.

Suspended-sediment concentrations and discharge usually decline during September
and October as cooler weather reduces the melting rate of high-altitude snowpacks
and glaciers. In 1984, no maj or storms occurred during this period and sampled
concentrations of the si tes at Susi tna and Talkeetna Rivers near Talkeetna were
less than 30 mg/L. Concentrations for the Chulitna and Yentna Rivers declined

7



substantially below summer values but remained greater than 100 mg/L by late
September.

Relation Between Suspended-Sediment Discharge and Water Discharge

A common method for analyzing sediment-transport characteristics at a site is to
construct a graph of sediment discharge versus water discharge. This relation is
generally illustrated by a plot on logarithmic paper and is referred to as a sedi
ment-transport curve. Data for May to September 1982-84 reported in Knott and
Lipscomb (1983 and 1985) and in this report were used to develop transport curves
for the silt-clay and sand size fractions of suspended sediment for the Susitna,
Chulitna, and Talkeetna Rivers (figs. 2-6). Historical data (u.S. Geological
Survey, 1975-84) were used to develop similar curves for the Susitna and Yentna
Rivers near Susitna Station (figs. 7-8). Coefficients of determination (r2

) 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 considered representative only for the period of open
water (May to September). Particle-size data obtained for samples collected in
winter periods (October to April) are too few to construct similar curves.

The transport curves of silt-clay size material for all sampling sites near
Talkeetna show a similar trend; that is, the silt-clay size discharge increases at
a similar exponential rate relative to increases in water discharge. Exponents of
water discharge, Q, in the relations (figs. 2-5) ranged from 2.86 to 3.14; r 2

ranged from 0.74 to 0.93. The increase in silt-clay size discharge relative to
increases in water discharge is considerably smaller for sampling sites on the
Yentna River and Susitns River at Sunshine and Susitna Station (figs. 6-8). The
progressive decrease in exponents from Talkeetna to Susitna Station may be due to
lags in peak sediment concentration relative to peak water discharge or to an
increased distance from sediment sources.

Transport curves for suspended sand-size material indicate a larger variation in
exponents than those for silt-clay size material (fig. 2-5). Exponents of water
discharge for sites near Talkeetna range from 2.21 to 3.39; r 2 values range from
0.86 to 0.88. The trend of decreasing exponents with distance downstream from
Talkeetna also occurs for the transport of suspended sand.

Transport curves of total suspended-sediment discharge for winter periods (October
to April) were prepared from recent historical data (figs. 9-15). Pre-1975 data
generally were excluded from the analyses because of apparent shifts in transport
relations for several rivers following the extremely wet year of 1971. Because of
the paucity of suspended-sediment data for winter months, most relations between
water and suspended-sediment discharge for October to April periods Bre not well
defined.

Bedload Discharge and Hydraulic Characteristics

The bedload and hydraulic data for the sampling sites are summarized in table 3.
Bedload data are expressed both as discharge in tons per day, and in terms of their
particle-size distribution in percent finer than the indicated sieve size.
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Winter samples (through ice cover) of bedload have been collected twice at most
sites -- once in March 1983 and again in February 1984. Bedload discharges computed
from samples collected in February and March probably indicate near-minimum rates
of transport because these are the months of minimum streamflow. Fedload discharges
of the Chulitna. Susitna. and Talkeetna Rivers near Talkeetna were extremely low.
ranging from zero to about 2 ton/d. In February 1984. bedload discharge of the
Susitna River increased to 52 ton/d at the site "below Chulitna River near
Talkeetna" and to more than 200 ton/d at Sunshine. Bedload at all sites was pre
dominantly sand during the winter. but large amounts of gravel were transported at
sampling sites on the Chulitna River and the Susitna River at Sunshine (table 3).

During the 1984 open-water period. bedload discharge of the Susitna River near
Talkeetna ranged from 14 to 894 ton/d (table 3). During this same period. water
discharge ranged from 8.460 to 40.900 ft'/ s. The transported material consists
primarily of sand (81-100 percent) and lesser fractions of gravel (0-19 percent).

Bedload discharge of the Chulitna River below the canyon ranged from 2.090 to 6.590
ton/d and water discharges ranged from 7.480 to 23.300 ft'/s. During low-flow
periods in May and September. the particle-size distribution of bedload on the
Chulitna River tended toward a high percentage of sand (63-87 percent). Gravel was
the primary constituent of the bedload (52-69 percent) during the summer.

During the open-water period. bedload discharge of the Talkeetna River near
Talkeetna ranged from 48 to 2.690 ton/d for water discharges ran~ing from 2.900 to
23.400 ft'/s. Typically. the bedload at this site consisted mainly of sand (70-99
percent). The percentage of gravel exceeded that of sand only during the high flow
of August 26. 1984.

Bedload discharge at Susitna River below the Chulitna River was measured separately
in each of two major channels about 1 mi downstream from the confluence. Bedload
transport rates in each channel roughly correspond to rates measured at upstream
sites on the Chulitna and Susitna Rivers near Talkeetna. A large part of the water
discharge. however. crosses over from the Susitna River and mixes with flow
originating from the Chulitna River. Bedload transport rates in the right channel
are similar to those measured at the upstream Chulitna River site. Transport rates
ranged from 652 to 12.200 ton/d with gravel constituting about 50 to 80 percent of
the bedload. Bedload during low flows was predominantly sand (60-80 percent).
Bedload rates in the left channel are typically much lower than those in the right
channel and are similar to those measured at the Susitna River near Talkeetna.
Bedload ranged from 18 to 1.430 ton/d with sand comprising about 70 to 90 percent
of the bedload.

Bedload discharge of the Susitna River at Sunshine ranged from 1.190 to 3.590 ton/d
at flows ranging from 17.800 to 99.700 ft'/s. Sand and gravel fractions generally
varied with water discharge. During low flows the bedload mixture was about 80 to
90 percent sand and 10 to 20 percent gravel. During the summer. the percentage of
sand was generally about 60 percent. except for the high flow of August 25 when 80
percent of the bedload was sand. The bedload was predominantly sand during winter
measurements.
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Bedload measurements for the Yentna and Susitna Rivers near Susitna Station were
initiated in 1984. The Yentna River transported a large amount of bedload
(6,800-11,300 ton/d) but the range in quantity of bedload transported was small;
low flows seem to transport as much bedload as do higher flows. Most of the
bedload was sand (85-91 percent). Bedload transported by the Susitna River at
Susitna Station during 1984, ranged from 3,250 to 8,590 ton/d and was also mostly
sand (76-96 percent). The amount of bedload sand transported past Susitna Station
is lower than that of the Yentna River. Because the Susitna River above the
confluence of the Yentna River also contributes a considerable amount of similar
material, a large part of the bedload sand measured at the upper sites may be
transported past Susitna Station as suspended sediment, may be deposited between
the sites, or may be moving at very slow velocities relative to the water. Recent
studies by Emmett and others (1983) indicate that bedload may move at speeds of
0.01 to 0.1 percent of the mean velocity of the flow.

Channel cross sections for selected sites, with a corresponding plot of bedload
discharge at individual sampling points, are shown on figures 16-22. In most cases
maximum bedload movement occurs in the zone between the thalweg (maximum channel
depth) and the mid-channel.

The volume of bedload material at individual sampling points was visually estimated
and converted to equivalent weight during sampling. Individual samples were
composited for sieve analyses. The estimated weights were used, together with the
actual weight of the composited sample, to give an estimate of bedload for each
sampling point.

Relation Between Bedload Discharge and Water Discharge

A relation between bedload discharge and water discharge can be defined using
methods similar to those for suspended sediment. Log-transformed data and a least
squares analysis were generally used to obtain a best-fit line through the plotted
points. Transport curves and corresponding equations describing the relations are
shown in figures 23-36.

The line of best fit for the transport curves, as computed by the least-squares
method, provides a reasonable relation between sand or gravel discharge and water
discharge for most of the monitoring sites. The relations generally indicate that
sand and gravel discharge increase with corresponding increases in water discharge.
The scatter of data points about the fitted lines, however, varies widely from site
to site, suggesting that bedload discharge is influenced by factors other than
water discharge. The other factors probably include hydraulic characteristics of
the river (depth, width, velocity, slope), particle size, the available supply of
coarse sediment, and time lags between the movement of coarse material and runoff.
Part of the scatter of the data may also be due to sampler bias. The Helley-Smith
sampler is generally considered to be in the experimental stage of development.

Relations between water and bedload discharge are less reliable than those for
suspended sediment. Relations with coefficients of determination larger than 0.5
are shown as solid lines. Dashed lines are used for relations with coefficients of
determination that are smaller than 0.5 or for relations obtained by a visual fit.
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The line of best fit, computed by the least-squares method, provides a reasonable
relation between bedload and water discharge from the Susitna River near Talkeetna
(fig. 23). The scatter of data points about the line is small and is uniform for
the entire range of flow.

Bedload data for the Chulitna River have an extremely large scatter (fig. 24). The
distribution of the data is unusual in that bedload appears to increase with
increasing discharge at relatively low flows and then decrease at higher flows.
Decreases in bedload occur abruptly at flows of 17,000 to 18,000 fts/s and at
28,000 to 30,000 fts/s, indicating a reduced supply of coarse sediment at the
sampling site. A preliminary analysis of the data for seasonal trends suggests
that part of the variability in bedload transport is due to a time lag between
bedload and water discharge. A maj or change in channel shape occurs about 8 mi
upstream from the sampling site. At this point, the river is constricted to a
narrow canyon. The supply of bed material in the canyon is small relative to that
available in an extensive braided channel reach upstream from the canyon.
Comparisons of periods of high bedload transport with hydrographs of stream
discharge indicate that coarse sediment requires about 20 to 40 days to travel from
the head of the canyon to the sampling site compared to several hours for the water
to travel the same distance. If the extreme variability in bedload is assumed to
be largely the result of changes in the supply of coarse sediment, some approximate
relations between bedload and water discharge can be developed.

Three-relations were estimated for the transport of sand and gravel at the Chulitna
River sampling site. The relations for low flow (7,000-17,500 fts/s) were obtained
by least-squares analysis. These relations are assumed to represent a general
steady-flow condition during which the supply of coarse sediment above the canyon
is in equilibrium with the supply passing the sampling site. The transport rela
tions for high flows (greater than 29,000 ft 3 / s) were estimated by shifting the
slope of the low-flow relations to represent a minimum sediment supply at the
sampling site. Transport relations for intermediate flows were obtained by
averaging the relations for low flows and high flows.

Bedload data for the Susitna River below Chulitna River (fig. 25) have a large
scatter, but the data indicate a rough trend of increased bedload with increases in
discharge. The relations between sand and gravel discharge and water discharge
were obtained by least-squares analysis.

Bedload-transport relations for the Talkeetna River (fig. 26) are reasonably well
defined and generally indicate a large exponential increase in bedload with water
discharge, similar to that for the Susitna River near Talkeetna. Least-squares
analysis was used to obtain the transport curve for gravel. The transport curve
for sand discharge was obtained by visually fitting a straight line through the
data. The average relation between bedload sand and water discharge is obscured by
the repeated occurrence of high bedload lagging behind periods of storm runoff.
The large displacement of the data, relative to the trend of most of the points,
suggests that the supply of coarse sediment is highly variable during some periods.

Bedload data for the Susitna River at Sunshine (fig. 27) have a large scatter; the
pattern of variability generally corresponds to that of the Susitna River below
Chulitna River.
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Bedload data for the sampling sites Yentna River near Susitna Station and Susitna
River at Susitna Station (figs. 28-29) are considered insufficient to define a
relation between bedload and water discharge. Comparison of the data with
transport relations for Susitna River at Sunshine, however, suggests that the
discharge of sand and gravel increases at small exponential rates with increases in
discharge. Transport curves of total bedload discharge (figs. 30-36) for suamer
periods (May to September) were developed by combining curves for sand and gravel.

A few samples of bed material were collected from May through September 1984.
Analyses of these samples are listed in table 4. Samples representative of the
sediment present in submerged 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, however, were
obtained at most of the sampling sites.

ESTIMATED TOTAL SEDIMENT LOAD

The sediment load from a drainage basin is commonly expressed in terms of weight
(short or metric tons) or volume (acre-feet or cubic meters). Sediment loads may
be estimated by different methods, depending on the amount and type of available
data. If daily records of streamflow are available, 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 load 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 definition of a bedload-water
discharge relation is subjective. Thus, several alternative methods were selected
to estimate sediment load for the 1984 water year.

Suspended-sediment loads were estimated uaing the Colby shift-control method
(Colby, 1956). According to Colby, part of the scatter of sediment data in
sediment transport relations is 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 may persist for days, weeks, or
seasons. If 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,
Colby's method would produce the most accurate estimates.

Colby suggests that if 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 used to decide whether the measurement is representative of an actual
change or of a random fluctuation. An important advantage in using this method is
that the accuracy of fit of the transport curve is of small importance.

Bedload also was estimated using the Colby shift-control method. At sites on the
Chulitna and Talkeetna Rivers where the scatter in bedload-discharge data was
extreme and regression equations did not fit the data, the initial transport curve
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was estimated by a visual best-fit of the data.
constructed for silt-clay, sand, and gravel size
sediment and bedload discharge measurements.

Sediment-transport curves were
components for both suspended

Estimated total sediment loads for the 1984 water year are summarized in table 5.
Monthly and annual loads are given for four sites on the Susitna River and for one
site on each tributary, the Chulitna, Talkeetna, and Yentna Rivers.

Total sediment load (sum of suspended load and bedload) of the Susitna River
increases from 3.1 million tons in the middle reach of the river near Talkeetna to
more than 25 million tons near the mouth at Susitna Station. The Chulitna,
Talkeetna, and Yentna Rivers account for most of the increase, contributing 7.2,
1.2, and 12.9 million tons, respectively.

Suspended load of the Susitna River and its tributaries ranged from about 91 to 98
percent of the total load during 1984. A large part of the suspended load con
sisted of silt-clay size material (less than 0.062 mm) which is easily held in
suspension and is generally transported large distances at nearly the same velocity
as the flowing water. It is unlikely that any appreciable deposition occurs in the
reach from Talkeetna to Susitna Station because the monthly amount of silt-clay
size material transported at upstream sites is about the same as that transported
at downstream sites. Similar comparisons for suspended-sand loads also show a good
agreement in the amount of this material transported at upstream and downstream
sites.

Bedload, which generally consists of medium sand to very coarse gravel (0.25-64.0
mm) at most sites, is subject to large variations in transport rate, depending on
flow characteristics and the available supply of coarse sediment.

Annual bedload transport at the various sampling sites during 1984 ranged from
about 50,000 to 1.2 million tons. Annual bedload was smallest at Susitna River
near Talkeetna and largest at Yentna River near Susitna Station. Medium to coarse
sand accounted for more than 80 percent of bedload at each sif.e. The Chulitna
River near Talkeetna transported about 630,000 tons during 1984; most of which was
fine to coarse gravel (2.0-64.0 mm).

The small number of samples obtained for the Yentna and Susitna Rivers near Susitna
Station in 1984 is considered insufficient to determine an average relation for
estimating monthly bedload. An estimate of seasonal bedload was made, however, by
averaging the individual measurements. Measurements obtained during the open-water
period showed little change with water discharge. Two bedload measurements
obtained during February and April 1985 were averaged to estimate the amount of
bedload transported during the winter (October to April).
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SUMMARY AND CONCLUSIONS

The total sediment load of the Susitna River near its mouth (at Susitna Station)
during the 1984 water year was estimated to be about 25 million tons. This
estimate, as well as estimates of sediment load for other sites on the Susitna
River and its tributaries, are based primarily on measurements of suspended
sediment and bedload discharge made during the 1982-84 water years. Suspended
sediment data collected in winter periods prior to 1982 were used to develop
sediment-transport relations for sites at which the 1982-84 data were insufficient.

Estimates of total sediment load for the major tributaries of the Susitna River and
the Susitna River near Talkeetna site account for most of the sediment passing
Susitna Station, the farthest downstream sampling site. The Yentna and Chulitna
Rivers contributed about 20 million tons of sediment, or 80 percent of the total
for the 1984 water year. The Susitna and Talkeetna Rivers accounted for an
additional 4 million tons of sediment during the same period. The combined
drainage area of the above sites is about 17,000 mi', or 88 percent of that for the
Susitna River at Susitna Station.

About 90 percent of the suspended material (silt, clay, and sand) transported past
upstream sites reached Susitna Station during 1984. However, only 56 percent of
the coarse sand and gravel estimated to have been transported past the upstream
sites reached Susitna Station during the same period.

Sediment-transport relations developed in this report for many of the sampling
sites should be considered provisional. Relations developed between water and
suspended-sediment discharge generally provide a reasonable fit to the data except
for winter periods, when few data are available. Relations between water and
bedload discharge are less reliable than those for suspended sediment.
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Figure 18b.--Cross section and distribution of bedload discharge, Susitna River below Chulitna River near Talkeetna, August 27, 1984,
(Map numbers 9 and 10)
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Table l.--Summary of streamflow and sediment data for selected stations in the Susitna River basin
[From Still and Jones, 1985 and U.S. Geological Survey, Alaska District files]

Drainage
Map No. area Period
(fig. 1) Station number Station name (mi 2 ) Data type of record

625000149223500 Portage Creek near Gold Creek -- Streamflow 1984
Suspended sediment 1984
Bed sediment 1984

2 624718149393600 Indian Creek near Gold Creek -- Streamflow 1984
Suspended sediment 1984
Bed sediment 1984

3 15292000 Susitna River at Gold Creek 6,160 Streamflow 1949-84
Suspended sediment 1952-57, 1962, 1967, 1974-84
Bed sediment 1981

4 --- Susitna River at river mile 128.7
near Sherman Creek -- Bed sediment 1984

5 --- Susitna River at river mile 125.6
near Skull Creek -- Bed sediment 1984

6 15292100 Susitna River near Talkeetna 6,320 Streamflow 1982-84
Suspended sediment 1982-84
Bed sediment 1982-84

7 15292400 Chulitna River near Talkeetna 2,570 Streamflow 1958-77 , 1979-84
Suspended sediment 1967-72, 1980-84
Bed sediment 1981

8 15292410 Chulitna River below canyon 2.580 Streamflow 1982-84
near Talkeetna Suspended sediment 1982-84

Bed sediment 1982-84

9 15292439 aDd Susitna River below Chulitna 8,950 Streamflow 1983-84
10 15292440 River near Talkeetna Suspended sediment 1983-84

Bed sediment 1983-84

11 15292700 Talkeetna River near Talkeetna 2.006 Streamflow 1964-84
Suspended sediment 1966-84
Bed sediment 1981-84

12 15292780 Suaitna River at Sunshine 11 ,100 Streamflow 1981-84
Suspended sediment 1971, 1977, 1981-84
Bed sediment 1981-84

13 15294345 Yentna River near Susitna Station 6.180 Streamflow 1980-84
Suspended sediment 1981-84
Bed sediment 1984

14 15294350 Susltns River at Susitna Station 19,400 Streamflow 1974-84
Suspended sediment 1975-84
Bed sediment 1984
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Table 2.--Suspended-sediment data for selected stations in the Susitna River basin, October 1983 to September 1984
(Definition of units: fP/s, cubic feet per second;oC, degree Celsius; mg/L, milligrams per liter; ton/d, short ton per day)

\later
tem- Sedtment

Water pe.ra- c.oncec.- Sed1..ment Suspended eed1ment
Map No. Stacion name- Dace of d19charge ture (ration discharge Percent: finer than size indicated I in mil UmeterH
«(11. I) 8.nd number collect1011 (ft'/o) ("C) (milL) (ton/d) 0.002 0.004 0.008 0.016 0.031 0.062 0.125 0.250 0.500 1.000 2.000

PortAge Creek
near Gold Creek May 30 597 4 6.4 68
(625000 149223500) June: 26 1.440 4 16 2S 35 45 50 62 100

July 24 782 3 6.3 7~ 88 93 99 100
Sept. 27 39< 7 7.4 87

2 Icdian Creek
near Gold Creek May 30 339 2.1 67
(624718149393600) June 27 481 2.6 36 55 80 94 100

July 25 388 3. t 56 74 88 100
Sept.27 195 1.6 10

SuattT!8 River
.at Gold Creek O~t • 3 12.400 14 2.480 /03
(1519<000) Hay 31 12.600 82 2.790 Jl 44 69 99 100

June 21 29.200 476 31,500 H 19 32 40 47 58 68 86 98 100
July 25 29.100 317 24.900 20 24 Z7 J3 45 57 68 85 99 100
Aug. 23 18,000 273 13.300 26 33 44 58 70 76 82 92 99 loa
Sept.2B 7.140 5.0 17 32B 79 85 92 100

6 Sus 1t IVI R1ve t"

near Oct. 6 l().600 .5 23 658 32 36 53 98 100
Talkeetna May 16 15,BOO 2.0 46a 19.600 11 14 23 48 61 83 100
(15292100) June 13 25,900 10.5 279 19.500 29 43 66 '16 100

July 9 22.400 12.5 323 19,500 31 37 ~5 74 80 91 100
July 30 30,900 4S8 38,100 17 ZO 29 41 58 82 9B 100
Aug. 16 15,200 12.0 120 9.030 44 SO S5 65 75 81 86 93 100
Aug. 26 41,000 7.5 132 81,000 10 II 14 2\ 32 43 58 85 98 99 99
Sept .13 9.380 7.5 V 684 71 76 89 100
Sept.2~ 8.420 6.0 J4 318 69 7) 85 100

Chulit.na R.lver'
below canyQD Oct. 5 9.170 1.5 200 4,950 18 21 30 39 48 67 99 100
near May 1B 9.220 4.0 580 14 ,400 8 10 14 22 32 4b 60 14 96 100
T.lkeetu June 11 16.100 8.5 571 24.800 24 Jl 41 51 59 68 16 86 91 100
(15292410) June 14 19,200 6.5 89~ 46 ••00 23 27 34 47- 49 56 69 18 96 99 100

July 11 20.200 8.0 1.010 55.100 30 42 47 S8 6~ 70 7S 83 94 100
July 31 22,900 6.0 911 56.900 29 35 '-I 49 58 64 71 82 98 100
Aug. 11 20.300 6.0 931 51.000 30 35 42 ~2 63 70 17 87 97 100
Aug. 28 I B,lOa 4.a S56 27.200 20 22 19 31 46 ~6 64 sa 94 91 100
Sept.14 11,100 4.0 388 11.600 18 23 34 43 53 62 70 83 99 100
Sept-V 7.480 4.0 133 2,690 32 38 44 SO 60 66 69 17 98 100

9 SU15itna River'
be: low Chulitna Oct. S t6.000. 1.5 166 1,170 30 31 50 98 100
River ~"'Y 18 \8.000a 3.0 646 3) .400 10 \4 18 24 38 54 69 83 97 100
(ftght chaDnel) June 12 23.600 10.5 707 45,100 18 25 33 40 46 52 60 7J 97 100
nest" talkeetna July 10 29.200 6.5 1.070 B4.4aO 31 39 49 59 66 72 77 B6 99 100
(15292439) July 30 35.500 6.5 'In 93.500 57

Aug. 15 27,000. 839 bl.200 26 37 45 ~7 7a 81 87 94 99 100
Aug. 27 29.000 5.a 83\ 65.100 1b 20 24 28 41 55 67 83 97 100
Sept .12 16.700 6.5 209 9.420 21 30 38 45 S3 60 64 75 97 lOa
Sept.26 12.600 6.0 159 5.410 11 20 28 37 44 57 93 98 100

10 Sus! tna JU ve.r
bel"" Oct. 5 6.200. 1.5 44 737 24 34 75 100
Chulitna River May 17 9. OOOa ~,O 339 8,240 48 65 87 100
llear Talk~etn4 June 12 16,200 11.5 215 9.400 30 40 69 97 lOa
(left channel) Ju\y 10 16.000 12.0 3\4 13,600 33 41 56 14 80 90 99 100
(15292440) July 29 19.700 12.0 j09 27.1aO 12 18 30 51 61 87 100

AU8' 1S 13,000.. 270 9.480 40 45 55 71 80 82 88 94 100
Aug. 21 22 .000a 6.5 1,070 63.600 12 14 17 27 40 56 63 83 99 100
Sept .12 6,070 8.0 36 ~90 67 74 84 99 100
Sept .16 2.100 7.0 21 IS3 60 64 13 100

• ~:H:1mated
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Table 2.--Suspended-sediment data for selected stations in the Susitna River basin,
October 1983 to September 1984' --Continued

(Definition of units: ft 3/s, cubic feet per second;oC, degree Celsius; mg/L, milligrams per liter;
ton/d, short ton per day)

r,.;!ttter
tem- Sedimont

Wlter per8- conc:en- Sotd1'11'le-nt Suspended sediment
Hop No. St6t1oJJ n6tl1e Ooto of diochargo turt trat ion dhc:hyt'8 f1 pC!!! rc ent f 1neT them size lnd i cst ed) in mi 1 I1m2tl!rEi
(l1g. 1) lind number collect1 cn (ft' /0) ("C) (m~/L) (, on/d) 0.002 0.004 o.ooe 0.016 0.03 I 0.067 0.125 0.250 0.500 1.000 2.000

1\ Talkeotno
River nl!st Oct. ~ ~,2\0 1.5 41 470 -- -- -- -- -- 11
T61k~etn" Mar. 7 590 -- 7 II -- -- -- -- -- 11
( 15292700) tloy 15 2.440 7.0 79 510 -- -- -- -- -- )] B 90 100

tiny 31 4,170 -- 46 516 -- -- -- -- -- 15 28 53 100
June 13 11,000 7.5 1.310 42,400 8 9 l? 19 31 46 7 I 89 99 100
Juno 18 8,370 -- 290 6.550 10 17 .- 27 -- 41 53 79 98 100
July 26 13,200 -- 764 21,200 16 19 75 36 50 61 16 92 99 100
July 28 11,200 9.0 396 12,000 -- -- -- -- -- 4~ 5) 80 99 100
A\lg. 16 6,640 11.0 ~)8 7.850 II, 19 27 14 44 56 61 ft) 98 100
Aug. 26 21,700 6.} 9 I 6 56.100 5 7 10 16 24 )6 68 92 99 100
Sopt .26 2,900 -- 15 III -- -- -- -- -- 16 ~2 79 LOO

12 SU8Unl!ll River
~f Sun~h1np.: Oct. , 28,000 1.0 171 12.900 12 15 -- 19 -- 7.9 37 68 99 lOa
(I \292 180) Mfty 16 24,600 5.0 440 29.200 10 13 -- 27 -- 4) 56 72 99 100

/loy 18 34,900 5. \ ~67 44,000 14 15 -- 27 -- }\ 63 85 100
June ~ 4 68.300 -- 999 184,000 \ 5 17 20 26 34 I.e 70 87 99 100
July 13 52,200 10.5 636 e9,900 71 3J J7 ~7 55 60 66 82 98 100
July 19 1,9,900 -- 569 76,100 24 31 45 54 65 69 75 87 99 100
July 28 77,700 9.0 960 701,000 27 31 36 '5 55 64 74 87 96 99 100
AU8. \4 45,800 9.5 748 91..\00 22 27 40 )0 57 63 70 8' 100
Sept. )\ 23,300 7.0 166 10.600 23 19 -- ~~ -- 51 63 76 100
Sept. 21 19,600 -- 284 11,100 \ 3 16 -- 25 -- n , I 6) 96 lOa
Sept.1S 17,800 5.0 68 4.1,0 2i 17 -- 34 -- 46 51 61 100

n 'tt!'1"lt:na klVII!l"
ne81'" feb. ?3 2.140 0.0 4 24
SUB1tn8 Stotion Apr. 5 3,5'0 -- J 67 -- -- -- -- 7)

(l529434} ) May 14 24,400 -- 127 15.000 -- -- -- -- 30 53 85 98 100
June 12 44.300 -- 363 ').400 20 13 27 )2 42 50 61, 91 100 --
J\lly 1) 42,900 -- 684 79,100 18 36 '6 54 6J 68 76 89 99 lao
Aug. I' 39,400 -- 192 84.300 '14 19 39 49 57 ~6 7' 89 99 100
Sept .19 10,500 -- 257 14.100 -~ ~- -~ -- -- 45 .\8 77 91 100

14 Sus t rna RJ Vf'T

ot Apr. 6 9.090 -- 185 4,5'0 -- -- -- -- -- 9J
Susltna Station Moy 18 61.200 -- 523 86,400 9 10 -. 17 -- J \ "4 66 90 100
(1529',350 ) July 18 97,800 -- 700 185.000 30 40 50 60 71 80 86 97 100

Aug. 15 82.200 -- 563. 125,000 -- -- -- -- -- 76 -- --
Sept. 20 H.100 -- 543 80,800 1() 15 14 31 38 47 61 90 100

0 EBttm.ated
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Table 3.--Hydraulic and bedload data for selected stations in the Susitna River basin, October 1983 to September 1984
(Definition of units: ft 3/s, cubic feet per second; ft, foot; ft/s, foot per second; ft/ft, foot per foot; ton/d, short ton per day)

Aver- lIater Bed-
Water Aver- Age 5ur- load
d18- age velo- fact!. d!s- Particle-site distribution of bed sediment

Xap No. St8tion name: Date of charge depth lIidth city slope charge Percentage, by weight. finer than site (mM) indicated
(f lR. 1) and number collection (ft"/s) (ft) (ft) (ft/s) (ft/ft) (ton/d) 0.062 0.125 0.25 0.50 1.0 2.0 4.0 8.0 16.0 32.0 64.0 76.0

Portalle Creek MAy 30 597 1.9 108 3.1 0.0057 15 -- -- 0 2 15 29 48 60 74 85 100
near June 26 1,440 2.6 III 4.9 -- 80 -- -- 0 4 19 32 48 59 64 76 100
Gold Creek July 24 782 2.2 110 3.J -- 47 -- -- 0 I 5 15 25 36 46 56 88 100
(6250001492 Sept.27 392 1.4 105 2.7 .1
23500)

Indian Creek May 30 339 1.7 57 3.5 -- 4.6 -- -- 0 8 44 62 78 87 100
nest' June 27 481 1,5 18 4.2 -- 34 -- -- 0 3 15 24 D 44 52 68 100
Gold Cteek July 25 388 2.0 60 3.2 -- 19 -- -- 0 4 I R 30 45 59 69 73 100
(624718149393600)

6 Sueltna RiveT Oct. 6 10,700 3.9 545 5.0 .0014 27 -- -- 0 84 98 99 99 99 100
near feb. 17 2,000 -- -- -- -- 0 -- -- -- -- -- -- -- --
Talkeetna tofay 17 17.800 5.0 578 6.1 .0014 296 -- 0 1 68 97 98 99 100
(15292100) June 13 24.700 5.7 613 7,1 .0014 391 -- -- 0 63 95 96 97 97 99 100

July 9 22,300 5.5 604 6.7 .0014 238 -- 0 I 67 88 89 90 90 91 94 100
July 30 30.900 6.9 627 7.1 -- 564 -- 0 I 61 80 81 83 86 89 90 100
Aug. 16 15,200 4.9 559 5.5 .0012 242 -- 0 I 72 96 97 98 98 98 100
Aug. 26 40,900 7.7 636 8.4 .0014 894 -- 0 2 74 94 95 96 98 99 100
Sept. 13 9,340 4. I 551 4.1 .0011 14 -- -- 0 73 9S 95 98 99 100
~ept.25 8,460 3.6 540 4.3 .0012 29 -- -- 0 77 \00

(j\
0:> 8 Chulitna Oct. 5 9.170 5.8 330 4.8 .00044 3,380 -- 0 I 30 57 61 68 81 90 98 100

River below reb. 29 1,420 -- -- -- -- .88 0 1 2 49 73 79 79 84 100 -- --
canyon neaT" MAy 18 9.220 5.7 329 4.9 .00074 2,850 -- 0 I 26 54 63 74 Ill, 91 98 100
Talkeetna June II 16,100 7.3 346 6.4 .0010 6,590 -- 0 I IJ 42 48 55 66 83 94 100
(15292410) June 14 19,400 7.6 354 7.2 .0011 5.170 -- 0 I 12 25 3\ 38 47 64 90 100

July 11 20,200 8.3 357 6./1 .00098 3,860 -- 0 I 12 35 38 42 53 69 86 100
July 31 23.300 8.8 371 7.1 .0012 5,190

__ I

0 1 12 26 31 38 54 70 88 100
Au~. \7 19,900 8.~ 353 6.6 .0012 5,640 -- 0 I 14 37 41 47 57 73 91 100
Aug. 28 17,900 7.9 348 6.5 .00083 4,100 -- -- 0 8 33 37 43 S5 73 92 100
~ept.14 11,200 6.2 337 5.4 .00057 2.090 -- 0 I 24 61 71 78 84 92 98 100
Sept.27 7,480 5.5 331 4. I .00039 2,120 -- -- 0 26 74 87 94 97 99 100

'5uo1tna Rivet Oct. 5 16,OOOa 4.4 714 5, I -- 818 -- -- 0 53 77 82 82 83 86 94 100
below Feb. 16 1,400a -- -- -- -- 52 -- -- 0 50 99 100 -- -- -- -- --
Chulitna May 18 18,000a -- -- -- -- 3,170 -- -- a 17 27 34 39 47 6\ 89 100
Rivet June 12 23.600 4.6 720 7.\ -- 6,980 -- -- 0 9 20 22 25 33 50 76 100
(tight July 10 29,200 5.1 755 7.6 -- 2,150 - 0 I 25 52 57 61 67 75 88 100
channe:l) neaT July 30 35,500 5.7 770 8.1 -- 5,470 -- 0 I 20 40 46 55 63 72 85 100
Talkeetna AUI!. IS 27,OOOa -- -- -- -- 1,400 -- -- 0 14 27 30 37 48 65 86 100
(15292439) Aug. 27 29,000 J.I 1,280 7.1 -- 12,200 -- -- 0 6 16 19 25 38 58 83 99 100

Sept. 12 16,700 3.9 677 6.3 -- 652 -- -- 0 32 62 64 67 73 80 92 100
Sept.26 12,600 3.7 602 5.7 -- 2.330 -- -- 0 27 61 63 67 72 80 90 100

LO SUBitna River Oct. 5 6,200. 3.3 454 4.1 -- 69 -- -- 0 78 95 96 97 98 98 100
below feb. 16 2,000A -- -- -- -- 0 -- -- -- -- -- -- -- -- --
Chulltns M8Y 17 9.000.. -- -- -- -- 272 -- 0 I 36 36 37 38 39 42 53 100
River June 12 16,200 4.5 620 5.8 -- 360 -- 0 1 44 81 83 84 86 89 100
(left channel) July 10 15,000 4.4 580 5.9 -- 319 -- 0 I h4 94 94 95 95 97 100
near July 29 19,700 4.9 740 5.4 -- 790 -- 0 4 77 94 95 95 96 97 100
Tal keetna AuI':. IS 13,000. -- -- -- -- 196 -- 0 3 75 85 86 86 87 88 91 100
(15792440) Aug. 27 23,000a 4.3 910 5.5 -- 1,430 -- 0 5 65 85 86 86 87 88 93 100

~ept .12 6,070 3.2 sao 3.8 -- 25 -- -- 0 52 72 73 74 75 80 100
Sept.2€> 2,700 2.4 292 3.8 -- 18 -- 0 I 46 82 83 85 115 90 100

a Est1mate.d



Table 3.--Hydraulic and bedload data for selected stations in the Susitna River basin, October 1983 to September 1984 -Continued
(Definition of units: ft 3/s, cubic feet per second; ft, foot; ft/s, foot per second; ft/ft, foot per foot; ton/d, short ton per day)

Aver- Water lIed-
!,later Aver- aRe sur- load
dis- age velo- face dis- Particle-sl ... distribution of bed sediment

Hap Nu. Stat ion tlame Date of charge- depth Wldth city .lope charRe Percentage, by weight, fIner than size (mm) indicated
(. ig. I) and number collectlon (ft"/s) (ft) (ft) (ft/s) (ft/ft) (ton/d) 0.062 0.125 0.25 0.50 1.0 2.0 4.0 8.0 16.0 32.0 64.0 76.0

-
II Talkeetna Oet. 7 3,070 3.0 323 3.2 -- 29 -- .- 0 79 98 100

River near reb. 28 590 -- -- -- -- .56 0 1 3 48 97 100
Talkeetna May 18 4,560 3.3 328 4.2 -- 358 -- 0 2 33 88 96 99 100
(15292700) May 31 4,080 3.3 324 3.8 -- J57 -- -- 0 27 90 95 96 97 97 100

June 13 12,000 5.7 336 6.2 -- 771 0 1 4 30 76 81 83 85 87 90 100
June 28 8,440 -- -- -- -- 712 -- 0 2 34 87 91 92 94 96 99 100
July 26 13,200 5.9 345 6.5 -- 762 -- 0 I 23 66 70 72 75 80 97 100
July 28 11,200 5.5 343 6.0 -- 688 -- 0 2 38 81 84 85 87 88 96 100
Aug. 16 6,570 4.1 334 4.8 -- 1,210 -- 0 I 44 95 98 99 99 100 -- --
Aug. 24 11 ,200 5.4 338 6.2 -- 1,920 -- 0 I 30 88 90 91 93 95 98 100
Aug. 26 23,400 7.8 355 8.5 -- 2,690 -- 0 I 7 12 15 19 30 54 79 98 100
Sept.26 2,900 2.8 320 3.2 -- 48 -- 0 3 58 99 99 100

12 Susltna. Oct. 4 28,200 7.9 610 5.9 .0014 1,320 -- 0 I 40 66 71 72 77 85 96 100
River At reb. 23 4,630 -- -- -- -- 216 -- 0 I 30 58 61 64 69 77 93 100
Sunshine Hay 16 24,600 7.5 593 5.5 -- t,360 -- 0 2 46 80 82 83 86 90 96 100
(15292780) June 14 61\,300 9.8 940 7.4 -- 2,920 0 I 4 45 58 60 61 65 72 84 100

0' Jul Y 13 52,200 8.3 945 6.6 -- 1,620 -- 0 1 28 55 58 60 65 71 82 100
\0 July 18 51,200 8.5 802 7.3 -- 1,340 -- -- 0 33 59 62 65 71 82 94 100

July 28 77,900 10.8 954 7.6 -- 3,320 -- 0 I 32 41 43 45 52 65 79 100
Aug. 14 45,800 8.8 852 6.1 -- 3,590 -- a 2 33 56 58 60 63 72 88 100
Aug. 25 99,700 12.7 960 8.2 -- 2,580 0 3 II, 63 79 80 81 83 88 94 100
Sept.ll 23,300 7.5 580 5.3 -- 1,190 -- 0 1 36 56 58 62 71 87 98 100
Sept.21 29,600 8.1 595 6.2 -- 2,590 -- 0 2 28 45 47 53 64 78 92 100
Sept. 28 17,800 6.9 570 4.5 -- 1,190 -- 0 1 59 90 91 92 94 97 100

13 Yentna River May 14 24,900 5.6 1,290 3.4 -- 11,300 -- 0 5 65 77 84 90 96 100
$us t tns June 12 43,800 8.5 1,280 4.0 -- 10,000 -- 0 5 46 79 84 88 92 96 100
Station July 17 46,000 8.5 1,290 4.2 -- 6,800 -- 0 2 43 88 91 94 96 99 100
(1529431,5) Aug. 15 40,100 7.8 1,290 4.0 -- 9,1,80 -- 0 3 58 88 90 92 94 96 98 100

Sept. 19 20,400 5.3 J ,270 3. I -- 8,220 0 2 48 82 85 90 93 97 100

Ii, SualtnH River May 17 60,100 12.2 975 5.0 8,550 -- 0 6 80 95 96 97 98 99 100
at Susltna June 13 97,500 10.2 1,860 5.1 -- 7,460 -- 0 2 34 85 87 89 92 96 99 100
Station July 18 98,500 -- -- -- -- 8,590 -- 0 3 53 89 92 94 97 99 100 --
(15294350) Aug. 15 85,300 8.4 1,870 5.2 -- 7,370 -- 0 3 49 71 76 87 91 96 99 100

Sept. 20 57,500 8.8 1,520 4.3 -- 3.250 -- 0 8 84 90 90 91 92 93 96 100



Table 4.--Bed-material data for selected stations in the Susitna River basin May to September 1984
(Sampling point stationing from left bank)

:Bed material
"->p No. Stat10D tlmne n~t'f o( Sampling S"-"'Ple Percent fine.r thaD size indicated, in tlIilllm@-ters

(fig. I) and Qumber- c::ollect1oQ point. type 0.062 0.125 0.25 0.50 1.0 2.0 4.0 8.0 16.0 32.0 64.0 128.0 256.0

Pot'tag1! Ct'.t:lI!k Sept.!)

ne.r JOa .urfaot:e 0 , 57 100
Gold C,nl< sub-sut" 0 IB 48 71 100

35a surface 0 4 34 100
sub-8ur 0 11 12 19 34 53 69 81 100

60a surfAce 0 4 28 65 100
sub-sur 0 23 55 86 100

ladlaD R1ve.r !!.or 30
near SO. !Surface 0 1 13 39 100
Cold Creek sub-sur 0 1 2 4 9 24 73 100

100a Burf"ce 0 1 2 3 4 8 18 47 93 100
sub-sur J 12 35 46 51 60 79 97 98 100

ISO. Burface 0 I 1 2 2 3 6 .36 71 100
sub--ur 0 2 9 23 28 33 43 57 80 100

Suslttl& Rivl!X' Jut1e 5 Left cham:ael
at 110. 8urf:IJtl! 13 31 68 99 100
river dlilo 170. Burf ace 0 2 6 6 6 6 6 6 10 40 100
128.7 sub-eur 0 I 8 20 21 22 24 U J) 47 84 100
neill(' 230a surface 4 1B 66 99 100
SbC'("a$ID Cr@.@.k 290a surf Ace 0 I 2 2 3 3 3 • 6 17 66 100

sub-sur 1 J 7 11 IS 19 26 34 47 60 100
}uddle c-baa.nel

100. surface 0 77 100
150. surface: 0 I 2 16 51 100

sub-!3ut' 0 I 2 6 7 8 12 25 70 100
200. surface 0 J 3 • " 5 6 9 36 100

sub-sur 2 I 16 n 26 32 41 62 79 100
250. ,urface: 0 J 3 J 3 3 4 5 61 100

~llb-'5u,[" I, 13 20 2) 28 3J .4 )9 78 100

Right ehannol
SOc drl!.dge:d

100b dredged 0 13 100
150b d'edged 0 35 100
200b dredged 20 100
250b dredged 0 24 100
300e dredged
J50c dredged

Sust tn.a RJ.v~r June 6 1.eft chan.nel
at 50. surface 0 t J t 1 5 39 100
t"1ver I01le sub-sur I I 1 5 11 27 56 87 100
125.6 Qe-a.r ~OOa surface J 3 J 4 11 24 100
Sla.Jll Cree.k suo-sur 13 15 '. '. I B 2' 37 ]] 101)

~1.ddle channel
50. dredged 0 ~ 1 100

100b dredged 0 16 tOo
i50a sUTface 0 2 II !OO

sub-sur B 10 !J !5 21 31 52 100
:00. .!Iurfmce 1 2 2 3 " 12 59 100

sub-llUr :1 JI, 16 If 17 ! 9 ,3 34 82 100

Right :-hennel
SOb dre~ved I I 00

100b dredged 12 12 100
150e dredged
200. d.redged 0 J6 38 100
~SOb dredge.d 0 48 100
)25a .surface J J 2 6 23 100

sub-.,ur !I I' IS IB 23 29 50 80 '100
)75. surface J 1 5 25 81 100

::;ub-s,ur 0 a 14 15 If 18 32 54 78 100
100. dre.d'ged 0 ! 6 100
'50b drl!dg~d. 0 II 100
600b dredged 0 I 6 100

Su..itD« Rlw:r llay 11
near Talk.em. o. surf ace 0 J 13 31 100
(5292100) s.ub-sur 0 J0 11 12 13 20 29 44 52 100

125b dredgltd 0 1 1 12 100
225b dredgl!!d 0 1 3 8 )9 100
325b dredged 0 13 100
42Sb dredged 0 \ '9 100
525b dredged {; .~v

560. surface 0 ) !5 57 !OO
sub-sur 14 1: 18 22 29 42 60 '8 100

Chul1 t .... RJ..... llay 18
bill!! 1ow canyon 30e dredgod
near ralke.. tn. 80. dril!:dged 2 18 26 n 47 69 86 100
(1529<410) 120. dredged 36 68 iO 75 81 90 96 100

200. dredged I 14 20 2S 3- 47 59 83 \00
280~ dredged 0 I 5 35 \00
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Table 4.--Bed-material data for selected stations in the Susitna River basin
May to September 1984 --Continued

(Sampling point stationing from left bank)
Bed material

~'Hl :Sc.. Sr.4tion nut O.te of SupUog Sample Percent finer than size indicated. in aillimeteT6
(: Ill· I) and I1Ul11ber c:ollectiot'l poiot type 0.062 0.125 0.25 0.50 1.0 2.0 ~ .0 8.0 16.0 32.0 64.0 128.0 256.0

9 SUl!iilttl.. River MAy 17
bel"", 3760.d dredged -- - 0 I ) 3 4 6 12 29 64 100
Chulitna River 3860.d dredged -- - - - - -- 0 I 2 15 15 100
(right nhannel) 3960.d dred~ed -. - 0 2 ) 9 29 48 72 87 100 -
neaT Talkeetnlt 4060.d dredged -- - -- - - - -- -- -- 0 25 100
(52924)9)

10 Sus1tna RJver Kay \;
belo.l Chulic'Dti 100ad dred~ed -- - -- -- - - - 0 7 8 44 100
Rive! 600ad dredlud -- - - - - -- 0 I 4 18 65 :0(\
(left channel) 700.d dred~ed .- - -- -- -- 0 I 2 10 35 74 100
near TaHu~etna 800ad dredged -- - - -- - - -- -- 0 6 16 loe
(l5292~40\ 900.d lurfac(' C I 2 3 ) 3 3 4 7 35 100

IJUb-aur I : ~ 21 22 24 29 38 60 88 100
1000.d surfuce -- - - - -- -- 0 I 5 U 60 10C

flub-sur \ 2 5 16 20 22 27 38 55 75 10:
2750.d 8urface \ 1 ) 5 5 5 5 6 10 29 100

sub-sur 2 5 I' 62 62 64 68 74 84 97 100

II Talke-etna !'lay 15
'Rtver 30a surt ace -- - - -- -- - -- 0 2 24 100
near Talkeetna SUD-aUT 0 2 5 10 12 16 J9 25 38 65 100
(15292700) Bo. dredged -- n I 16 51 53 53 54 54 54 63 100

130. dred@ed -- 0 I 17 72 78 79 19 79 81 8~ 100
180. dre.dged -- 0 I 8 41 47 48 49 51 59 90 100
230. dredged - - 0 3 37 50 55 56 58 65 10(' -
340B aurlacf- -- -- -- -- - - -- - -- 0 \I 50 100

SUb-SUT 0 I 2 3 4 5 6 B 13 45 100 -
350a surfaCf- -- - 0 I I I I 1 2 6 22 100

Bub-sur 3 ~ 11 16 25 30 35 45 58 84 100

I' SuSltna River K8~ 16
at SUD6hlne 100b dredged -- - - - - - -- -- -- 0 8 100

(\5292780) 200. dredged -- 0 1 46 87 88 88 89 91 92 100 -
300. dredged -- - 0 1 2 4 8 15 44 ~I 95 100
400. dredged -- 0 I 2 3 3 4 5 7 25 49 100
500b dredge~ -- - - - -- - -- - 0 2 18 100
675. surface -- 0 2 5 5 5 6 6 9 23 100 -

Bub-Bur I 2 2 5 \I 15 18 22 29 40 69 100
725. aurrace I 4 19 94 100 - -,- -- -- - - -

Bub-8UT 1 2 11 41 41 44 44 45 47 57 88 100
800. surface 41 76 97 100

IJ ientna River l1>oy 14
'Dli!.ar 100a dredged 0 I 24 80 82 83 87 92 96 100

Susltt\{l Stilt too 200. dredged 0 I II S6 70 76 80 84 90 99 100

(5294345) 300. dredged 0 ! 15 89 89 89 89 91 94 98 100
400. dredged 0 I 15 83 85 85 85 85 86 89 100
500. dredged 0 I 18 79 83 83 84 85 86 94 100
600. dred,:ted 0 I 16 91 95 95 96 98 99 100
700. dredged 0 1 17 97 98 99 99 99 100 --
800. dredged 0 I 9 82 89 92 95 98 99 100
900. dre.dp:ed -- 0 4 83 B3 85 87 90 96 100

1000. dredged -. 0 4 50 87 93 96 98 100
1100. dredged -- 0 2 46 56 68 82 95 100
1200. dredged -- 0 I SO 51 61 79 94 100

14 Sus1 tna R1ver llay 17
at 200. dredged -- 0 6 89 94 94 95 95 97 100

SUD shine StAtioQ 300. dredged -- 0 5 58 86 88 91 93 9S 98 100

(15294350) 400. dredged -- 0 4 47 91 93 94 95 98 100
500. dredged -- 0 5 69 99 99 99 99 100
600. dredged -- 0 7 93 99 99 99 99 100
700a dredged -- 0 14 99 100 - -- -- -
800. dredged 0 I 27 93 98 98 98 99 100
900. dredged 0 1 7 32 38 39 44 52 65 90 100

• AepreseQlat.lve aatPl~ obtained for particles finer than 128 _
b Frv particleI' obt:alned. non-representative 8utple
n Streambed too COATee for obtaining aarples
d Statlonll\3 from loft bank of Su.1tna R.lver, loft cbannel (15292440)
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Table 5.-Water discharge and estimated total sediment loads at selected stations in the Susitna River basin 
October 1983 to September 1984 --Continued ' 

(Definition of units: mi~ square-~le; acre-ft, acre-foot; tons, short tons) 

Drainage Water 

M.1p No. area discharge Sus~ended sediment (tons) Bedload (tons) Total sediment 
(llg. 1) Station name and number (mi 2 ) Period (acre-ft) Silt-clay Sand Total Sand Gravel Total (tons) 

12 Susi tna River 11,100 October 1,310,000 290,000 15,000 6,900 21,900 312,000 
at Sunshine November 492,000 12,000 6, 700 1,800 8,500 20,500 
(15292780) December 342,000 3,100 5,000 1,000 6,000 9,100 

January 301,000 2,100 4,500 870 5,370 7,470 
February 265,000 1,600 4,000 740 4, 740 6,340 
March 276,000 1,600 4,200 770 4,970 6,570 
April 271,000 1, 700 4,100 760 4,860 6,560 
May 1,590,000 440,000 440,000 880,000 34,000 10,000 44,000 924,000 
June 3,530,000 1,700,000 1,400,000 3,100,000 46,000 29,000 75,000 3,180,000 
July 3,640,000 2,200,000 1,300,000 3,500,000 35,000 30,000 65,000 3,560,000 
August 3,610,000 2,500,000 1,400,000 3. 900,000 58,000 67,000 125,000 4,020,000 
September 1,420,000 170,000 190,000 360,000 27.000 19,000 46,000 406,000 
October to 3,260,000 312,000 43,500 12,800 56,300 368,000 

April 
May to 13,800,000 7,010,000 4,730,000 11,700,000 200,000 155,000 355,000 12,100,000 

September 
Total 17,000,000 12,100,000 244,000 168,000 411,000 12,500,000 

1 J Yentna River 6,180 October 660,000 91,000 
near November 324,000 5,600 
Susttna Station December 220,000 1,400 
(15294345) January 162,000 400 

February 133,000 230 
March 140,000 250 
April 342,000 16,000 
May 1,900,000 540,000 610,000 1,150,000 
June 2,980,000 1, 700,000 1,300,000 3,000,000 
July 3,230,000 1,900,000 1,400,000 3, 300,000 
August 3,280,000 2,200,000 1,500,000 3,700,000 
September 1,130, 000 160,000 270,000 430,000 
October to 1,980,000 115,000 10;000c 10,000c 20,000 135,000 

Aprfl 
Hay to 12,500,000 6,500,000 5,080,000 11,600,000 1,000 ,OOOc 200,000c 1,200,000 12,800,000 

September 
Total 14,500,000 11,700,000 1,000,000 210,000 1,220,000 12,900,000 

14 :=:~tR~ tn~·. R:Jver 19,400 October 2,420,000 410,000 
at November 1,130,000 42,000 
::!Jsitna Station December 706,000 11,000 
(!5294350) January 457,000 3,000 

February 386,000 2,200 
March 400,000 2,000 
April 775,000 20,000 
May 3, 720,000 1,000,000 I, 200,000 2,200,000 
June 6,370,000 3, 700,000 2,600,000 6,300,000 
July 6, 720,000 3,900,000 2, 700,000 6,600,000 
August 6,820,000 4,200,000 2,800,000 7,000,000 
September 3,040,000 620,000 940,000 1, 560,000 
October to 6,270,000 490,000 6,000c 700c 6, 700 497,000 

April 
May to 26,700,000 13,400,000 10,200,000 23,700,000 1,000,000c 100,000c 1,100,000 24,800,000 

Sept'7-mber 
Total 32.900,000 24,200,000 1,000,000 100,000 1,110,000 25,300,000 

------··· 

Estimated from average bedload measurements. 
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