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1.0  EXECUTIVE SUMMARY

The data presented herein were collected for use in construction and
calibration of the sediment transfer model being developed to analyze
potential with-project aggradation downstream of the Chulitna-Susitna-
Talkeetna confluence. River cross-sections, stage-discharge
measurement and bed material were collected at nine, nine and eight
lower river cross-sections, respectively. The cross-sections between
the Chulitna-Susitna-Talkeetna Rivers confluence and the Parks
Highway bridge were surveyed  during September 1984, the
stage-discharge measurements were measured June through October 1984
and the bed material samples were collected during October 1984. The
change in channel geometry at River Mile (RM) 98.0 and RM 97.1 is
ilfustrated by comparing river cross-section surveys in 1980, 1882 and
1984.

The lateral and longitudinal wvariation of bed material particle size
distribution within this section of the river is relatively uniform, with
some variation at the downstream side of gravel bars and at freshly

exposed gravel bars.

Five of the seven armor layer samples are biased towards the larger
particle sizes because the surface was frozen during sampling, thereby
making it difficult to sample the complete armor layer. Two unfrozen

armor layer samples are considered representative of the armor layer.
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SCOPE OF STUDY

Approximately 80 percent of the total sediment load in the Susitna
River below Talkeetna originates in the Chulitha an- Talkeetna
Rivers. Regulation of flood and high flows by the Susitna
Hydroelectric Project will reduce the sediment discharge capacity of
the lower Susitna River. The total sediment load will not be
reduced proportionately and aggradation of sediments in the lower
Susitna River is expected to occur. Potential impacts resulting
from this aggradation would be elevation of water levels near the
town of Talkeetna, at tributary mouths and at the upstream end of
side channel complexes. The results of the sediment study (FY84)
presented in "Susitna Hydroelectric Project - Reseryoir and River
Sedimentation” identified the potential for aggradation but did not
sufficiently define the temporal and spatial distribution of the
aggradation. Modelling studies are being conducted to provide a
better estimate of the potential impact of the with-project flow
regime on the sediment transport below the Chulitna-Susitna-
Talkeetna Rivers confluence. This report presents the
stage-discharge, bed material and cross-section data collected for

construction and calibration of the sediment transfer model.

ReM Consultants conducted hydrographic surveys of the Susitna
River in 1980 and 1982 (R&M, 1981 and R&M, 1982). These
cross-sections were primarily collected for computer modelling of
water surface profiles using the HEC-2Z program and computer
modelling of with-project ice conditions using the [CESIM program.
For the 1980 and 1982 surveys river cross-sections were given the
designation Lower River Cross-Section with a number, i.e., LRX
G.7. The numbering started with 0.3 downstream of Talkeetna and
increased in the upstream direction. For the 1984 surveys the
initials LRX are used to indicate lower river cross-sections and the

number is the river mile designation. The locations of the 1984

cross-sections were changed slightly during field location and
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survey therefore the LRX number does not necessarily correspond
to the actual river mile. LRX 8.0, 97.1 and 95.9 are
approximately the same Jlocation as LRX 2.0, 1.0 and 0.7,
respectively (Figure 2.1). Calibration data included water surface
elevations for selected cross-sections at different flow rates and

bed material and armor layer samples at eight cross-sections.
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3.0

BED MATERIAL SAMPLING
3.1 Sampling Methods

Sample sites wers initially selected on the September 16, 1983
aerial photography, with a discharge at Sunshine of 21,100 cfs, at
or near eight cross-sections surveyed by R&M Consultants in 1984.
These cross-sections are approximately at River Mile (RM) 97.1,
95.9, 93.1, 91.8, 90.6, 87.7, 86.3 and 84.6. Sample sites were
selected across the river as well as down the river to determine
the spatial variation in bed material particle size distribution.
Sample sites were selected to be representative of the gravel bar

or bank in the local area of the cross-section.

During sampling we flew along the cross-section twice at
approximately 200 feet above the ground surface to confirm the
sample site selection or to select new sites. At  some
cross-sections there were new channels which were formed this
year and at other cross-sections the shapes of the bars had
changed since the 1983 aerial photography. No samples were taken
underwater due to freezing temperatures prior to and during the
sampling period. We selected four to seven sample sites per
cross-section, at the waters edge of each major channel, in dry
channels, and on gravel bars to provide samples across the river.
Each spetific sampling site was selected after walking the area to

ensure the representative nature of the sample site.

For some cross-section sites the representative location selected
was not on the cross-section line, so the location nearest the line
was selected. Test holes were dug if there was uncertainty of the
representativeness of the area. Photographs of each sample site
were taken from the ground and the air looking upstream at the

site.



After an area was selected it was marked off, photographed and
the material within the area collected for gradation analyses. For
each cross-section one surface sample was taken of a well
developed armor layer. The surface material was frozen due to
freezing temperatures prior to and during the sampling 'period. A
pry bar was used to loosen the surface material for collection.
Depending on the sample location and the thickness of f{rozen
surface material, bed material samples were taken from 0.4 feet to

2.0 feet below the bed surface.

At five of the seven armor layer sites the surface was frozen,
precluding the measurement of the armor layer thickness and the
embedment coefficient as described by Ettema (1984)  For the two
unfrozen armor layer samples, the armor iayer thickness was
sampled, but the embedment coefficient was not measured. The
frozen armor layer samples are biased towards the larger particle

sizes due to the sampling methods.

The particle size analyses were conducted in accordance with ASTM
specification D-422. The sample weights ranged form 42 lbs. to

190 Ibs. depending on particle sizes in the sample.

The discharge was 10,700 cfs at Sunshine during the bed material
sampling (Table 3.1). Water surface elevations at selected
cross-sections are presented in Table 3.2 and the location of water
surface readings are shown in Figure 2.1. All discharges listed in
Table 3.1 and 3.2 are provision'ai USGS data.
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Table 3.1 Discharge of the Susitna

1

River

Survey and Bed Material Sampling

Date

09/11/84
09/13/84
09/15/84
09/16/84
09/18/84
09/19/84
09/26/84
09/27/84
10/16/84
10/17/84
10/18/84

at

Mean Daily

Discharge (cfs)1

23,500
22,700
22,300
21,000
20,900
28,400
19,000
18,300
11,3500
11,500
11,000

Sunshine

for

dates

All discharge values are provisional USGS records and are subject to

revision.

of



R20/7a 14

Date
Discharge?(cfs)

River Mite?®

LRX 2 (98.0)

LRX 1 (97.1)

LRX 0.7 (95.9)
93.
91.
Q0.
87.
86.
84.

Cviw~IONDD —

1. Ail water surface elevations are tied

N

& W

6-14
67,800

listel

TABLE 3.2

Stage-Discharge Measurements for Surveyed
1984

Cross~Sections on the Lower Susitna River,

7~28

77,700

314,
304,

283.
276.
267.

The water surface elevations for all
surveyed in 1984 are

SN O

Water Surface Elevation

8~15
46,000

into mean sea

Location of stage reading are shown on Figure 2.1,

level

8-27
79,700

296,
282,
276,
267.

[e-2F e 2o U NN NN 2NN D |

project.

the 1984 cross-sections

in the survey notes, Appendix B.

(fr)

9=5

25,400

310.
302.
294,
279.
272.
263.

NONOVNOY S 38

Provisional mean daily discharge at the U.S.G.S. Sunshine streamgage (No. 15292780).

10-3
18,400

337.3
232.3
322.8
309.4
301.0
293.3
276.3
271.7
261.6



3.2 Sample Site Descriptions

Sample descriptions are presented by river mile in downstream order.
The sample locations are identified in Figure 2.1 and on the river
cross-section profile plots. Generally the sampling st;rted on the
east bank and progressed to the west bank. Usually the armor layer
sample has the highest sample number for the cross-section. For
some cross-sections sample sites were skipped because of time
constraints. For RM 90.6, 87.7 and 84.6 no west bank samples were
taken because there was no place to land the helicopter. For each
sample site there is a description of the site based on field obser-
vations and particle size analyses, and two photos showing the sample
site from the ground and air. At the end of the description of each
river mile section are the particle gradation curves and the river
cross-sections showing the sample site locations. The river
cross-sections are plotted looking downstream with the east bank on
the left. The depths (feet) given in the sample descriptions were
measured from the surface down into the sample hole. Armor layer
sampies are plotted together with the bed material sample taken below
it or nearby. Tables with the results of particle size analyses and a
description of the Unified Soil Classification System are included in

Appendix A.

-11-
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River Mile 97.1

Sample 1

The sample site was on the east bank of the east channel just down-
stream of the Susitna-Talkeetna confluence (Photo 3.1, 3.2 and Figure
3.1). The gravel was frozen from the surface to 0.4 feet, sampled
from 0.5 feet to 1.6 feet and there was no water in the hole. The
sand is coarser than at the west bank sites due to the influence of
the bed material from the Talkeetna River. The sample is a well
graded gravel-sand mixture with few fines and is representative of
the local area (Figure 3.2).
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River

Mite 7.1

Sample 2

The sample site was on the west bank of the east channel just down-
stream of the Susitna-Talkeetna confluence (Photo 3.3, 3.4 and Figure
3.1). The gravel was frozen from the surface to 0.4 feet, sampled
from 0.5 feet to 1.4 feet and water was at 1.2 feet. The sand is
finer than at sample 1, the influence of the bed material from the
Talkeetna River is probably less. There was a well developed armor
tayer with coarse gravel and cobbles. Based on field observations
the sample is representative of the armor layer minus the fines. This
sample is a well graded gravel-sand mixture with few fines and is
representative of the local area (Figure 3.2).

-14-
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PHOTO 3.3
Looking up the Susitna River adjacent to the Susitna-Talkeetna confluence.

Sample 2 RM 97.1 is located on the west bank of the east channel. Notice
coarse surface material.

PHOTO 3.4

View looking upstream at Susitna-Talkeetna confluence. ngpie 72, RM
97 .1, is located in the lower left corner of photograph. The Susitna River
enters from the left and the Talkeetna River enters Trom the right. The
Chulitna-Susitna confluence is in the upper left of photograph
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River hile 97.1

Sample 3

The sample site was in a high water channel near the middle of the
river which has water at flows of 37,500 cfs at Sunshine and higher
(Photo 3.5, 3.6 and Figure 3.1). The gravel was frozen from the
surface to 0.4 feet, sampled from 0.4 feet to 1.4 feet and there was
no water in the hole. There was a well developed armor layer. The
sample is a poorly-graded gravel-sand mixture with few fines, is not
representative of the armor layer but is representative of the local
area (Figure 3.2).
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