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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 Dbridge were surveyed during September 1984, the
stage-discharge measurements were measured June through October 1984
snd 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
illustrated by comparing river cross-section surveys in 1980, 1982 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 »f 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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2.0

SCOPE OF STUDY

Approximately 80 percent of the total sediment load in the Susitna
River below Talkeetna originates in the Chul’ a and 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 Talkeelna, at tributary mouths and at the upstream end of
side channel complexes. The results of the sediment study (FY84)
presented in "Susitna Hydroelectric Project - Reservoir 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
%g%m@ on the sediment transport below the Chulitha-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 (ReM, 1981 and R&M, 1982). These
cross-sections were primarily collected for computer modelling of
water surface profiles uging the HEC-2 program and computer
modelling of with-project ice conditions using the ICESIM program,
For the 1980 and 1982 surveys river cross-sections were given the
designetion Lower River Cross-Section with a number, i.e., LRX
0.7. The numbering started with 0.3 downstream of Talkeetna and
increased in the upstream direction. For the 1884 surveyvs the
LRX are used to indicate lower river cross-sections and the

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

H 4, o e Faus 3 | P oy o
CrOSS~5 ware 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 98.C, 97.1 and U5.9 are
appreo.imately the same location as LRX 2.0, 1.0 and 0.7,
respectively (Figure 2.1). Calibratien data included water surface
elevations for selected cross-sections at different flow rates and

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

B
3
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3.0

BED MATERIAL SAMPLING
3.1 Sampling Methods

Sample sites were 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-sactions 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 s;gw(wm 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
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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 ”mriod. A
pry bar was used to loosen ‘he surface material for collection.
Depending on the sample location and the thickness of frozen
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 (1884). For the two
unfrozen armor layer samples, the armor layer thickness was
sampled, but the embedment coefficient was not measured. The
frozen armor layer samples are bissed 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 lbs. depending on particle sizes in the sample.

The discharge was 10,700 cfe 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 provisional USGS data.
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Table 3.1 Discharge of the Susitna

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

River at Sunshine for dates

Survey and Bed Material Sampling

Mean Daily
Discharge (0%31

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

LAY discharge values are provisional USGS records and are subject to

revision.

i N

of
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TABLE 3.2  Stage-Discharge Meassurements for Surveyed
Cross~Sections on the Lower Susitna River, 1984

Water Surface Lilevation (ft} N

1-28 §-15 827 9-5 9-11 9-16 103
7,700 6, 000 79,700 25,400 23,500 20,400 18,400

i3

- - - 339.0 338.4 337.3

- 3313.2 332.9 232.3
- - - 323.7 322.8
3.7 - 310.86 310.0 309.4
0z.8 - sgz2.2
280.5
&

304, - 301.4 301.0
296.6 294.6 - 293.7 293.3

. 282.8 279.2 - 277.5 276.3
276.1 272.9 272.2 271.7
267.8 263.2 - 261.7 261.6

H

1o Ty 19
O 28
IEAGAT b A €D 8

=
]
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v

tled lotoe meen ses lewel project.

e at the U.8.6.%. Sunshine stresmgage {No. 15292780},

2. Frovisigngd oean
. sding are shown on Figure 2.1,
& teverions for ald the 1984 cross-sections
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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 g:t%r*ited ofi 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 90.8, 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 sach
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 samplz descriptions were
measured from the surface down inte the sample hole. Armor layer
samples 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,

¥
-
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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 (Phote 3.1, 3.2 and Figure
3.1). The gravel was frozea from the surface to 0.4 feel, 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).

E3
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River Mile 97.1
Sample 2

The sample site was on the west bank of the east channel just down-
stream of the Susitna-Talkestna confluence (Phote 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
layer 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).
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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 Mile 97.1
Sample 2

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 8 poorly-graded gravel-sand mixture with few fines, is not
reprosentative of the armor layer but is representative of the local
area (Figure 3.2).



PHOTO 3.5
Looking upstream in a dry channel at Sample 3, RM 97.1.

The channel
has a well developed armor layer.

PHOTO 3.6 -
View looking up the dry channel. Sampie 3, RM 87.71, is located in the
lower middie of the phot

ograph. The Chulitna-Susitna confiuence s in the
upper middle of photograph.
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River Mile 97.1
Sample 4

The sample site was on the east bank of the west channel (Photo 3.7,
3.8 and Figure 3.1). The river bed was frozen from the surface ¢
0.4 feet, the sample was taken from 0.4 feet to 1.3 feet and there
was water at 1.2 feet. There was a well developed armor layer
Based on field observations the sample is representative of the armor
layer minus the fines, The sample is a poorly-graded gravel-sand
z'nix;:w@ with few fines and is representative of the local area (Figurse
3.3).

sawsal



PHOTO 3.7
Looking up the west channel at Sample 4, RM 97.1, on the east bank.
The bank has a well developed armor layer.
{
PHOTO 3.8
View looking up the west channel. Sample 4, RM 87.1, is located in the
lower middle of the photograph. The armor layer sample, Sample 6, was |
collected 20 feet upstream of Sampie 4. ‘
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River Mile 97.1
Sample 5

The sample site was on the west bank of the west channel (Photo 3.9,
3.10 and Figure 3.1). The bank material was frozen from the surface
to 0.3 feet, sampled from 0.4 feet to 1.0 feet and water was at 1.0
feet. The sample is a well-graded gravel-sand mixture with few fines
and is representative of the local area (Figure 3.3).



PHOTO 3.8
Looking upstream along the west bank of the west channel at Sample 5, RM
97.1.

PHOTO 3.10 -
View locking at the west bank of the west channel. The flow is from right
to left. Sample 3, RM 97.1, is located in the lower left corner o

photograph.
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River Mile 97.1
Sample 6

The armor layer sample for this cross-section was collected near
sample 4 on the east bank of the west channel (Photo 3.8, 3.11 and
Figure 3.1). The gravel was frozen therefore some gravel was lost in
chipping it free. Some frozen sand in the armor layer was collected.
However the sample is biased because of the low amount of fines
collected. The sample is a poorly-graded gravel and is representative
of the local area (Figure 3.3).

3
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PHOTO 3.11
Sample 6, RM 97.1, armor layer. Flow is from right to jeft. Sample was
taken from the area outlined.
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SUSITMA HYDROGRAPHIC SURVEYS
1984 cross section LRX 971
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River Mile 95.9

Sample 1

The sample site was on the west bank of the east channel (Photo
3.12, 3.13 and Figure 3.4). The gravel was frozen from the surface
to 0.4 feet, sampled from 0.8 feet to 1.5 feet deep and water was 1.2
feet below the surface. The armor layer was well developed, Based
on field observations the sample is representative of the armor layer
minus the fines. The sand in this sample is coarse, similar to the
sand in Sample 1 RM 97.1. The sample is a poorly-graded
gravel-sand mixture with no fines and is representative of the local
area (Figure 3.5).

River Mile 85.9

Sample 2

No sample was taken due to time constraints,




PHOTO 3.12
Looking upstream along the west bank of the east channel at Sample 1, RM
5
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River Mile 95.9
Sample 3

The sample site was on the west bank of the main west channel
(Photo 3.14, 3.15 and Figure 3.4). The gravel was frozen from the
surface to 0.4 feet, the sample was taken from 0.6 to 1.5 feet and
there was no water in the hole. Based on field observations the
sample is representative of the armor layer minus the fines. The
surface in the area was well armored (Photo 3.14). The sample is a
well-graded gravel-sand mixture with few fines and is representative
of the local area (Figure 3.6).



PHOTO 3.14
Looking upstream along west bank of main west channel at Sample 3, RM
95.9. The surface has a well developed armor layer. Sample site s
located on the right side of the person
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River Mile 95.9
Sample 4

The sample site was on the east bank of an island in a minor east
channel (Photo 3.16, 3.17 and Figure 3.4). The material was frozen
from the surface to 0.3 fest, the sample was taken from 0.4 feet to
1.4 feet and water was at 1.3 feet. The armor layer was moderately
‘developed (Photo 3.16). The sample is a well-graded gravel-sand
mix;cum with few fines and is representative of the local area (Figure
3.5). '
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River Mile 85.9
Sample 5

The szmple site was on the east bank of a minor west channel (Photo
3.18, 3.19 and Figure 3.4). The gravelly sand was frozen from the
surface to 0.2 feet. The sample was taken from 1.4 feet to 2.5 feet,
This is a depositional area consisting mainly of sands and fine gravel.
The sampie is a2 poorly-graded gravel-sand mixture with few fines and
is representative of the local ares (Figure 3.6).



upstream along east
Mis is a depositional

PHOTO 3.18
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River Mile 85.9
Sample 6

The area sampled was on the west bank of a minor west channel
(Phote 3.20, 3.21 and Figure 3.4). The gravel was frozen from the
surface to 0.3 feet, sampled from 0.7 feet to 1.5 feet, and there was
no water in the hole. The surface area was armored (Photo 3.20).
The sample is a well graded gravel-sand mixture with few fines and is
representative of the local arez (Figure 3.6).

5
so 4% e
it Wl



1
s o
0.
£ "
a9} N
v o
© X
[
e [19)
L 0
o
o
W)
=
0
ded
¥
[43]
-
fm
o
&

20
iseh

™ (1]
) \
TI. fm oo
v
] aw
I
D:: n“ .
e 1y
A3 big
bl TS
b <y
¢
= i)
o b
& ;
i
¢ w J
A0
£ | 3
o e
5 Lo ot
) e -5
172] ” ,
a £ g (0
3 g & ik
. [ ) ¢
23 e O T_:"Mm
S : ey
i s P - ﬁm fw.
. U ' v
| & = 29 Uiy e
wd O o




R20/7 48

River Mile 95.9
Sample 7

Collected the armor layver sample near sample 4 on an lisland in a
minor east channel (Photo 3.17, 3.22 and Figure 3.4). The surface
was frozen, therefore some gravel wes lost in chipping it free. The
sample is biased because of the low amount of fines collected. The
sample is a well-graded gravel with few sands and no fines and is
representative of the armor layer in this area (Figure 3.5). Based
on field observations sample 4, minus the fines, appeared
representative of the armor layer.



Armor layer,

Sample 7,

delineates sample area.
ght levels during sampling.

PHOTO 3.22

BRM 95.9. Flow is from left to
Photograph taken after sampling

right.  Flagging
because of low
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LBX 95.9
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River Mile 93.1
Sample 1

The sample site was on the east bank of the east channel (Photo
3.23, 3.24 and Figure 3.7). The site was frozen from the surface to
0.3 feet, was frozen, the area sampled was from 0.5 feet to 1.5 feet
and there was no water in the hole. There was a well developed
armor layer (Photo 3.23). The sample is a poorly-graded gravel-sand
migmr@ with few fines and is representative of the local area (Figure
3.8).



PHOTO 3.23
Looking upstream along east bank of east channel. Sample 1, RM 93.1, is
located in the lower left corner of the photograph.

PHOTO 3.24
Aerial view looking upstream along east bank of east channel. Sampl
RAM 931, is located in the lower left corner of the photograph.
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River Mile 93.1
Sample 2

The sample site was on the west bank of the east channel (Photo
3.25, 3,26 and Figure 3.7). The digging was easy because the
surface material was not frozen. The sample was taken 1.0 feet to
1.5 feet below the surface at the middle of the hole, with water at
1.5 feet., Several test pits dug in the area indicated that this site
was representative of the local area. The sample is a poorly-graded
gravelly sand with no fines (Figure 3.8).
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PHOTO 3.25
Look ing upstream along west bank of east channel at Sample 2, RM 93.1

eight from water surface to top of gravel bar is four feet.

PHOTO 3.26
tream along west bank of east channel. Sample 2, RM
is %oca‘ted m s.%‘ee left center of the photograph.

[Ianr g
[ % R
2
— <
=
&
-
1
@
C~

~

‘rjwm; !‘} ff\@/,‘?‘

D=

. - A

o n CTIANNSIOLTARITE, INTS,




R23/4 62

River Mile 93.1
Sample 3

Collected the armor layer sample 70 feet east of Sample 4, on the east
bank of the west channel (Photo 3.27, 3.28, and Figure 3.7). This
sample is representative of the armor layer and is not bias towards
the larger sizes, as the surface layer was not frozen during
sampling. The sample is a well-graded gravel with sand and a few
fines {Figure 3.9),



PHOTO 3.27
Notice larger gravel on the surface with

Armor layer Sample 3, RM 93.1.
is from the bottom to the

few fines around them. he direction of flow
top.
PHOTGC 3.28 -
Looking upstream along the cast bank of the west channel. Sample 3, RM
33.1. is located in the mid center of the photograph and Sample 4 1is
locatad to the left of Sample 3.
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River Mile 93.1
Sample 4

The sample site was on the east bank of the west channel (Photo
3.28, 3.29 and Figure 3.7). The surface material was thawed, the
sample was taken from 0.4 feet to 1.3 feet and water was at 1.3 feet.
The area was well armored. The sample is a well-graded gravel-sand
mixture with few fines (Figure 3.9), and is representative of the local
area,
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PHOTO

Looking upstream along the east bank of west channel at Sample 4, RM

93.1
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River Mile 93,1
Sample 5

The sample site was on the west bank of the west channel (Photo
3.30, 3.31 and Figure 3.7). The surface material was not frozen, the
sample was taken from 0.5 feet to 1.2 feet and there was no water in
the hole. The area was well armored, and the sample was
representative of the local area. The sample is a poorly-graded
gravel-sand mixture with tew fines (Figure 3.9).



PHOTO 3.30
Looking upstream along the west bank of the west channel at Sample 5, RM

93.1.

PHOTO 3.31
Loocking upstream along the west bank of the west channel. Sample 5, RM
93.1, is located in left middle of the photograph.
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SUSITHA HYDROGRAPHIC SURVEYS

1984 cross section LRX 93.1
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River Mile 91.8

Sample 1

The sample site was on the east bank of the east channel (Photo
3.32, 3.23 and Figure 3.10}). The material was frozen from the
surface to 0.8 feet, the sample was taken from 0.8 feet to 1.6 feet
and water was at 1.0 feet. Tne armor layer was well developed
(Photo 3.32). The sample is a poorly-graded gravel-sand mixture
with few fines and is representative of the local area (Figure 3.11).



Looking upstream along east bank of the east channel

PHOTO 3.32

91.8. The surface has a well developed armor layer.

at Sample 1, RM

PHOTO 3.33

Aerial photo loocking upstream Sample 1, RM 81.8
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River Mile 1.8
Sample 2

The sample site was on the west bank of the east channel (Photo
3.34, 3.35 and Figure 3.10)}. The material was frozen from the
surface to 0.4 feet, the sample was taken from 1.0 feet to 1.9 feet
and water was at 1.9 feet. The sample is a poorly-graded
gravel-sand mixture with few fines and is representative of the local
area (Figure 3.11),

bl



PHOTO 3.34

Looking upstream along west bank of the east channel at Sample 2, RM
91.8. The surface has a moderately developed armor layer.
i
PHOTO 3.35
Aerial photo looking upstream Sampie 2, RM 91.8 is located in left center 3
of photograph. |
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River Mile 91.8
Sample 3

The sample site was in a high water channel near the middle of the
cross~section (Photo 3.36, 3.37, and Figure 3.10). The material was
frozen from the surface to 0.4 feet, the sample was taken from 0.6
feet to 1.4 feet, and water was at 1.3 feet. The armor layer was
well  developed (Photo 3.36). The armor layer sample for this
cross~section, Sample 6, was taken above Sample 3, The sample s a
well~-graded gravel-sand mixture with few fines and is representative
of the local area (Figure 3.11).



PHOTO 3.36
Looking wupstream in the high water channel near
cross-section at Sample 3, RM 91.8. The surface
armor layer. The sample site is located

Sample 6, the armor layer sample,

has a
in the area marked by shovels,
was taken prior to taking Sample 3.

middle of the
well developed

the

PHOTO 3.37 ’
Aerial photo looking upstream Sample 3, RM 91.8 is located in the center
of the photograph,
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River Mile 91.8
Sample 4

The sample site was on the west bank of the third channel from
western iimit of river channel (Photo 3.38, 3.39, and Figure 3.10).
The material was frozen from the surface to 0.3 feet, the sample was
taken from 0.7 feet to 1.3 feet, and water was at 1.1 feet. The
armor layer was well developed (Photo 2.38). Based on field
observations the sample minus the fines is representative of the local
armor layer. The sample is a poorly-graded gravel-sand mixture with
few fines and is representative of the local area (Figure 3.12).
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PHOTO 3.38

Looking upstream along west bank of third channel from western limit of
river channel at Sample 4, RM 91.8. The surface has a developed armor

layer.

of photograp

PHOTGO 3.39
Aerial photo looking upstream Sample 4, RM 81.8 is located in left center
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River Mile 91.8
Sample 5

The sample site was on the west bank of the second channel from
western limit of river channel (Photo 3.40, 3.41 and Figure 3.10).
The material was frozen from the surface to 0.3 feet, the sampie was
taken from 0.8 feet to 1.6 feet, and water was at 1.0 feet. The
armor layer was moderately developed (Photo 3.40). The sample
material was loosely packed vrelative to other samples at this
cross-section, Alaska Fish €& Game Instream Flow Incremental
Methodology Study Site, Trapper Creek side channel, is 1000 feet
downstream of this sample site. The sampie is a well-graded
gravel-sand mixture with few fines and is representative of the local
area (Fiyure 3.12).

ST
~{sty-



PHOTO 3.40
Looking upstream along west bank of second channel from western limit of
river channel at Sample 5, RM 91.8. The
developed armor layer.

surface has a moderately

PHOTO 3.41
Aerial photo looking upstream, Sample 5, RM 91.8 is located in left center
of photograph.
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River Mile 91.8
Sample 6

Collected the armor layer sample over Sample 3 in a high water
channel near the middle of the cross-section (Photo 3.37, 3.42 and
Figure 3.10). The surface was frozen, therefore some gravel was
fost in chipping it free. Because of the low amount of fines
collected, the sample is biased towards the larger sizes. The sampe
is a poorly-graded gravel with few sands and no fines, and is
representative of. the armeor fayer in this area (Figure 3.11). Based
on field observations, sample 3 minus the fines appeared
representative of the armor layer.
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PHOTO 3.42

Shovels

left to right.
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Flow

RM 91.8.
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 91.8
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River Mile 90.86
Sample 1

The sample site was on the east bank of the east channel (Photo
3.43, 3.44 and Figure 3.13). The river bed was frozen from the
surface to 0.4 feet, the sample was taken from 0.5 feet te 1.0 feet,
and water was at 0.4 ?e&eﬁ:, This is an active cutbank at higher
flows. There is 3.5 feet of siity-sand overlaying the gravel layer.
The top of the bank is 4.5 feet above the top of the sample hole.
The sample was taken 150 feet upstream of the cross-section because
the siltrsand deposits at the cross-section were not mpmsem’t&twa of
the gravel in the river bottom. The sample is a weil- grade&d
gravel-sand mixture with few large gravels and few fines, and is

reprigsem%w@ of the gravel underlying the silt-sand bank Ul igure
3.14

ok
P

R
&



e
[
[o%

Looking upstream along

PHOTO 3.43

east bank of the east channel
The sample site is 4.5 feet below the top of the bank.

at Sample

Ai , R ,““v’q

90.6 is located in right center
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River Wile 90.6
Sample 2

The sample site was on the west bank of the east channel (Photo
3.45, 3.46 and Figure 3.13). The material was frozen from the
surface to 0.4 feet, the sample was taken from 0.6 feet to 1.4 feet
and water was at 0.8 feet, The armor layer was well developed
{(Photo 3.45). The armor layer sample, sample 5, was collected 30
feet west of Sample 2. The sample is a poorly-graded gravel-sand
mixture with few finegs and is representative of the local area
(Figure 3.14). '

Sample 3

Sample 3 was not collected due to time constraints,
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PHOTO 3.45
Looking upstream along west bank of the east channel at Sample 2, RM
90.6. The surface has a well developed armor layer.

PHOTO 3.46
6 is located in left center of

looking upstream Sample 2 RM 90.6 i
5 focated 30 feet to the

Aerial photo
The armor layer sample, Sample 5, is

chotograph.
feft, or west of Sample 2.
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River Mile 90.6
Sampie 4

The sample site was on the east bank of the west channel (Photo
3.47, 3.48 and Figure 3.13). The river bed was frozen from the
surface to 0.4 feet, the sample was taken from 0.4 feet to 1.0 feet,
and water wasz at 0.7 feet. The armor layer was moderately
developed. The sample is a well-graded gravel-sand mixture with few
fines, and is representative of the local area (Figure 3.14).
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PHOTO 3.47
Locking upstream along the east bank of the west channel at Sample 4, RM
950.6. The surface has a moderately developed armor layer.

PHOTO 3.48
up the west channel Sample 4, RM 80.6, is located in the
he photograph.
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River Mile 90.6
Sample 5

The armor layer sample was collected 30 feet west of Sample 2 on the
west bank of the east channel (Photo 3.46, 3.49 and Figure 3.13).

The suf’face was frozen therefore some gravel was lost in chipping it
free. The sample is bias because of the low amount of fines
collected., The gampie is a poorly- gradec:ﬁ grave! with few sands and
no fines and is representative of the armor layer in this area
(Figure 3.14). Based on field observations Sample 2, minus the
fines, appeared representative of the armor layer.
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PHOTO 3.49
Armor layer, Sample 5, RM 90.6. Flow is from right to left. Flagging
delineates sample area.
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 90.6

_lTrI’r'r'rT rII1I¥llY l"ll"" 7"""" lll‘['[l'l' Tl'l'll"f Il[l""' If"]l'll l['Illlll l'llll"' l"lrfi" lI'll"ll 'lI[IVlIl TII’l["" LB ELE S l'I'-
L ]
u -
- p
o
- SAMPLE | [sAMPLE z a8 SAMPLE 4 ]
bt -
I
o
G &: L“.: el g
L oy S
s = [ g o _5 ey A

2 _ 3 ; R A

YN

. ;3_)

IRELE

L

I
|
|
'
iy
]
I

T
o
FN
¥
<
§
A
|

Yllllrlrl

;II[[TII['_I;
|
I
|
i
|
f

|"”T—T=
<]

(o]

‘lllll_l.l_l. lll.lljl,ll- llllllll_L J.lllllllL Allllllll llllillll

o

-ll\

F .0

=

I - -.

L @ o © o o o & & & o o o o
YR T LTV ROV LTI CUTTI L NN RE L ST FRUR] L YT PUTR A YUV PR A YU VA AR SV RN T N AU FURTU L SV RTRTY LIRS RO FYETH FUUTR RUTY UTUTR 4 A0S IO
PREPANED BY PREPARED FOR:

i —— B BEASSD

S OED MATERIAL BAMPLE SITE LOCATIONY
R&M CONSULTANTS, INGC: SUSITNA JOINT VENTURE
L3




( i
U.s. Inches U.S. Sleve Sizes Hydrometer
Q
- ¥ N W [=] (=]
ok wm 3% « 2 8898 2 8 .
100
"K[] I ] | | T
o 4
4
a0 1h\ A 10
80 R % = 20
70 . \ 30
\ \ \ s
| 1 ]
- 0 \ \ 40 2
2 Y : ~
RNl o S
| A 3
§ 50 1. . 50
£ , 1
o Lt \ i @
P ‘I -
B 40 ' 60 X
b \ 2
o L N 4 o
o q JL\_‘_\ L ?’
30 2 : e 70
\ \\ k. .
X N % L :
* \ \ \
5 \ :& ]
oS 4
10 \ : = 90
K‘- I \ o
0 L e :h::bL 100
100 10 i o .02 .01 .005 .002 .001%
Grain Size in Millimeters
GRAVEL SAND
SILT DR CLAY
Coarss Fine Coarse Madium Fine
Sample Identification Claasification Data Unitiad
Remarks
Sym| Hole |Samp Depth Cu cz LL PI | X org | Class
F3 a0.8 1 .0 36 2 GP
o 90.6 2 .6-1.4 57 6.5 &P
90.6 4 .4-1 47 1.2 Gl
+ 80.6 S Armor 2 1.1 GP
N J
g — { ™
DU, s b SV, SUSITNA L
ke | |lR&M CONSULTANTS, INC. HYDROELECTRIC PROJECT GRID B
D‘TE 11:34 EL I T T ] SE0LDGIATH BLannNERS Busivl ryOad AGGHADAT'ON STUDY PROJ NO
[ aral 23 IVER MILESO.8
| scae R \OwshNo 3.14




R20/7 94

River Mile 87.7
Sample 1

The sample site was on the east bank of the east channel (Photo
3.50, 3.51 and Figure 3.15). The gravel was frozen from the surface
to 7.3 feet, the sample was taken from 0.6 feet to 2.0 feet and there
was no water in the hole. The armor layer was well developed (Photo
7.50), The sample is a poorly-graded gravel-sand mixture with few
nes and is representative of the local area (Figure 3.16).
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River Mile 87.7
Sample 2

The sample site was on the west bank of the east channel (Photc
3.51, 3.52 and Figure 3.15). The material was frozen from
'smfaize to 0.3 feet, the sample was taken from 0.5 feet to 1.
and there was no water in the hole. The armor !ayer was marg
developed. The sample is a pcorfy graded gravel-sand mixture with
fow fines and is representative of the local area (Figure 3.18).




PHOTO 3.52
Looking upst m along west bank of the east channel at Sample 2, RM
37.7. The urface has a marginally developed armor layer The armor
layer sample, sample 6, was collected 20 feet to the left of Sampie 2.
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River Mile 87.7
Sample 3

The sample site was in a high water channel approximately 100 feet
east of the west channel (Photo 3.53, 3.54 and Figure 3.15). The
material was frozen from the surface to 0.3 feet, the sample was
taken from 0.6 feet to 2.0 feet and water was st 0.8 feet. The armor
layer was poorly developed. In the field the sample looked well mixed
and did not appear to be in & depositional area. The sample is a
poorly-graded gravelly sand with few fines and is representative of
the local area (Figure 3.17).
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River Mile 87.7
Sample 4

The sample site was on the east bank of the west channel (Photo
3,54, 3.55 and Figure 3.15). The gravel was frozen from the surface
to 0.3 feet, the sample was taken from 0.5 feet to 1.5 feet and water
was at 0.6 feet. The sample site is at the downstream face of a dune
face, The sample is a poorly-graded gravelly sand with few fines
and is representative of the local area (Figure 3.17).
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PHOTO 3.55
Looking at Sample 4, RM 87.7, on the east bank of the west channel.
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River Mile 87.7
Sample 5

The @am@m site was in the middie of Sunshine Slough (Photo 3.56,
3.57 and Figure 2.15). The grave! was frozen from the surface to
7.5 feet, the sample was taken from 0.5 feet to 1.5 feet and there
was no water in the hole. The armor layer was moderately developed
(Photo 3.56). !h@ sampié is a well~graded gravel-sand mixture with
few fines and is representative of the local area (Figure 3.16).
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River Mile 87.7
Sample 6

The armor layer sample was collected near Sample 2 on the west bank
of the east channel (Photo 3.51, 3.52 and Figure 3.15). The surface
was frozen, therefore some gravel was lost in chipping it free.
Because of the low amount of fines collected, the sample is biased
towards the larger sizes, The sample is a well-graded gravel-sand
mixture with few fines and is representative of the armor layer in
this area (Figure 3.16). Based on field observations Sample 2, minus
the fines, appeared representative of the armor laver.
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River Mile 86.3
Sample 1

The sample site was on the east bank of the east channel (Photo
3.58, 3.59 and Figure 3.18). The surface was not frozen, the sample
was taken from 0.7 feet to 1.3 feet and there was no water in the
hole. The armor layer was well developed (Photo 3.58). The sample
is a well-graded gravel-sand mixture with few fines and s
representative of the local area (Figure 3.19). |

.
-8



KU HUY

PHOTO 3.58
Looking upstream along east bank of the east channel at Sample 1, RM
86.3.
PHOTO 3.58
Aerial photo looking upstream Sample 1, RM 86.3 is located in middle
center of photograph.
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River Mile 86.3
Sample 2

The sample site was on the west bank of the east channel (Photo
3.60, 3.61 and Figure 3.18}. The surface was not frozen, the sample
was takan from 0.7 feet to 1.3 feet below the surface and there was
no water in the hole. The surface appeared to be a depositional area
of sand, with no silt, on top of the gravel-sand mixture. The sample
is a well-graded gravel-sand mixture with few fines and s
representative of the local area (Figure 3.19). "




PHOTO 3.60

T

Locking upstream along west bank of the east channel at Sample 2, RM
86.3.
PHOTO 3.61
Aerial photo looking upstream. Sample 2, RM 86.3 is located in lower left
of the photograph.
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River Mile 86.3
Sample 3

The sample site was on the east bank of the west channel (Photo
3.62, 3.63 and Figure 3.18). The surface was not frozen, the sample
was taken from 0.5 feet to 1.3 feet below the surface and water was
at 1.5 feet. The armor layer was moderately developed (Photo 3.62).
The sample is a well-graded gravel-sand mixture with few fines and is
representative of the local area (Figure 3.20).
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PHOTO 3.62
Looking upstream along east bank of the west channel at Sample 3, RM
3. The surface has a moderately developed armor layer.
located in lower

PHOTO 3.83
Sample 3, R

looking upstream.

Aerial photo
right of the photograph.
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River Mile §6.3

Sample 4

The sample site was on the west bank of the west channel (Photo
3.64, 3.65 and Figure 3.18). The surface was not frozen, the sample
was taken from 0.6 feet to 1.4 feet below the surface and there was
no water in the hole. There was a well developed armor layer.
Based on field observations the sample, minus the fines, s
representative of the armor layer. The sample is a poorly-graded
gravel-sand mixture with no fines and is representative of the local
area (Figure 3.19).
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PHOTO 3.64
Looking upstream along the west bank at Sample 4, RM 86.3. The bank

has a well developed armor layer.

PHOTO 3.65
View looking up the west channel. Sample 4, RM 86.3, is located in the
lower left of the photograph.
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River Mile 86.3
Sample 5

Armor layer sample was collected in a high water channel ncar the
middle of the cross-section (Photo 3.66, 3.67 and Figure 3.18). This
sample is representative of the armor layer and is not biased Decause
the sampie was not frozen during sampling. The sample is a
poorly-graded gravel with few sands and fines (Figure 3.20).
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PHOTO 3.66
Armor layer, Sample 5, RM 86.3. Flow is from right to left.

Shovel and
flagging delineate sample area.

PHOTO 3.67
View lo o ‘ream at the armor layer sample near the middle of the !
cross-s —ple 5, RM 86.3 is located in the middle of the ;
photogta |
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 86.3
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River Mile 84.6
Sample 1

The sample site was in- the middle of the Sunshine Slough (Photo
3.68, 3.69 and Figure 3.21}. The river bed was frozen from the
surface to 0.6 feet, the sample was taken from 0.6 feet to 1.2 feet
and there was no water in the hole. There was a well developed
armor layer with some silt covering it. Based on field observations
the sample, minus the fines, is representative of the armor layer.
The sample is a well-graded gravel-sand mixture with few fines and is
representative of the local area (Figure 3.22).



PHOTC 3.68
Looking upstream in the middle of Sunshine Slough at Sample 1, RM 84.6,

PHOTO 3.68
Aerial photo looking upstream. Sample 1, RM 84.6 is located in lower
g h

center of pl
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River Mile 84.6

Sample 2

The sample site was in a high water channel (Photo 3.70, 3.71 and
Figure 3.21)}. The river bed was frozen from the surface to 0.3 feet,
the sample was taken from 1.0 feet to 1.7 feet, and there was no
water in the hole. This is a depositional area with sand on the
surface with some gravel. Test pits in the area showed that Sample 2
is representative of the local area. The sample is a well-graded
gravel-sand mixture with few fines (Figure 3.22).
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PHOTO 3.70
a higt

gh water channel at Sample 2, RM 84.6

PHOTOC 3.71
Aerial photo looking upstrzam. Sample 2, RM 84.6 is located in left center
of photograph.
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River Mile 84.6
Sample 3

The sample site was on the east bank of the west channel (Photo
3.72, 3.73 and Figure 3.21). The river bed was frozen from the
surface to 0.3 feet, the sample was taken from 1.2 feet to 1.8 feet,
and there was no water in the hole. The site is on the downstream
side of & gravel bar. The surface material is sand with some silt
over a gravel-sand mixture (Figure 3.22).
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Looking upstream along east bank of wes

channel at Sample 3,
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84.6.
The sample site is on the downstream side of a bar with sand and some silt

overlying a gravel-sand mixture.

Aerial photo locking upstream.
center of photograph.
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 84.6
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3.3 SUMMARY COMMENTS

Users of the bed material data should be aware of the difficulties
encountered  in obtaining representative  armor layer samples.
Representative samples could not be collected at five of the'sevaﬁ armor
layer sample sites because the surface material was frozen. These five
samples are biased towards the larger sizes. The two unfrozen samples,
Sample 3 RM 93.1 and Sample 5 RM 86.3, sampled the complete armer layer
and are representative. The armor layer at RM 87.7 was marginally
developed, which would explain why it has a high percentage of fines.
The armor layer samples are plotted together for comparison (Figure 3.23
and 3.24).

The samples are grouped together in the sample descriptions to examine
the lateral variation in sedimant size. For comparison of the longitudinal
variation along the river, samples are grouped in the downstream direction
according to the east bank of the main east channel; the west bank of the
main east channel; the east bank of the main west channel; and the west
bank main of the west channel. For cruss-sections where there is only
one main channel, the samples were plotted with both groups,

Two of the samples from the east bank of the main east channel do not
follow the general trend (Figures 3.25 and 3.26). Sample 1T RM 91.8 is
coarser than the rest of the group. The sample had cobbles and coarse
gravel and appeared representative of the surface material. Sample 1T RM
890.6 has the largest percentage of fines in the group. This sample was
taken in 2. area with an active cutbank. It appeared that the river had
not had a chance to rework the material and move the smaller material

E s B sz -
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Two of the samples from the west bank of the main east channel do not

¢
trend (Figures 3.27 and 3.28). Sample 2 RM 93.1 has

pitage of finez in the group. ke sample zite is in a

on the downstream end of a gravel bar. Sample 2 AW
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a2

87.7 also has more fines than the general trend. Like Sample 2, M 93.1,
it is in a depositional area on the downstream end of a gravel bar.

One of the samples from the east bank of the main west channel does not
follow the generai trend (Figures 3.29 and 3.30). Sample 4 RM 87.7 has
the largest percentage of fines in the group. The sample site is in a
depositional area on the downstream end of a gravel bar. It is irteresting
to note that Sample 4, RM 93.1 also in & depositional area on the
downstream side of a gravel bar, follows the general trend.

All of the west bank west main channel camples follow the general trend
{(Figure 3,31).

The trend in gradation is fairly close for most of the sample sites. Thers
is some wvariation of the samples based on position of the gravel bars and
for the coarser gravels (+*3"). Some sites have no *3" graveis but do
match the trend for the fine gravel and sands,

%
ndl
wasa



U.S. Inches U.5. Sleve Sizes Hydrometer
N
T T L8 o eco a8 8
M AUS wl w8 e 2 e8ss8 S =8
190 T TR UIREE: T 0
ﬁ
90 M 10
[ ] 20
70 a0
o
g | i3
[-
-t 2
2 60 @ 3
a i i g
" ]
e 50 s0 8
£ \ 3
% 1 4 &
¥ \ -
S e & F
g \ s
-4 § \ i s
(o
k) \\ 70
20 \ 8o
AN j
10 g¢
b Bl |
0 h*___. J 100
100 10 1 .1 .02 .04 .00S5 .002 .00%
Grain Size In Millimesters
BRAVEL SAND
SILT OR CLAY
Coarase Fine Coarss Medium Fine
Ssmple Identification Claasification Data Unifisd
~ Remarks
Sym{ Hole |[Samp| Deptn cu cz LL PI |%x org | Class
7.1 -1 Armor 3 1.1 &P
95.9 7 Armor 2 ] &P
(-] 3.1 a Armor 11 2.6 -1}
N
Dy @M ' SUSITNA e
<KD A&EM CONSULTANTS, INC. HYDROELECTRIC PROJECT GRID.
DATE 11-84 SREINETES GEOLOBIBTE SLANMINE SURVEYOSRE AGGRA_Q_ATION STUDY PROJ.NO
| scaLe ) 122 ARMOR LAYER SAMPLES 1 OF 2{ [ougug  3:23




4 Y
U.S. Inches U.S. Sieve Sizes Hydroseter
';N: * 0w 8 o
P 2 S8s8 S =B
a0 T TN MITTT T °
90 10
a0 20
70 \ ; 30
. \ | 2
& a
- ! a
: 60 40 2
;‘ < \ L g
50 5 &
g \ :
o 1 4 o
o -
g 40 5 & I
g AN \ 1 %
kY
30 ' \\ 70
20 a0
T \ .
10 \ %
1 R -.*.______' \ 4
0 100
100 10 1 .4 .02 .04 .008 .002 .0C4
Brein Size in Millimeters
GRAVEL SAND
SILT OR CLAY
Coarss Fine Coarss| Medium Fine
Ssmple Identification Classsification Dats Unified
Remarks
Sym| Hole |Samp| Depth cu cz LL PI |% org | Class
Al 91.0 6 Armor 3 1.3 P
o] 90.8 L | Armor 4.1 [ ]
o) 87.7 ] Armor 92 1.8 6N
+| 86.3 - Armer 4 1.5 GF
e
(own =SSV SUSITNA (rn
KD A&M CONSULTANTS, INC. HYDROELECTRIC PROJECT GRID.
OATE. 1184 afareseTs SanTERAn AGGRADATION STUDY PROJ.NO.
SCALE 123 ARMOR LAYER SAMPLES 20F 2 | [ oweno 3.24




’
U.S. Inches U.S. Sleve Sizes Hydroseter
N
:!.L T N ® (=] 2
LT T e eEfsd8 S =8
100 Y1 TN ] T 0
i 1
90 M+ 10
20
30
2 | 3
= (1]
2 .
) 40 3
= ”
A 1 8
c 3
g 3
=3 2
w - o
& -t
€
3 °3
s a
H 1 8
70
A 4o
10 < 0
N3
1] 100
100 10 i .1 .02 .04 .00%8 .002 .00%¢
erain Size in Millimeters
GRAVEL SAND
SILT OR CLAY
Coarse Fine Cosrss| Mediums Fine
Sample Identification Classification Osts | Unitied
fenarks
Sym| Hole |Samp| Oepth cu cz LL PI [X org | Clees
87.4 1 .5=1.6 » 1.2 6"
2.4 i 51.9 a9 3.3 o«
9.8 i .8-1.86 1] 3.2 eP
- SAMPLES FROM THE EAST BANK OF THE MAIN EAST CHANNEL (1 OF 2)
[ own ) (2SN SUSITNA (8. )
DATE. 11~-084 oratamers = . | AGGRADATION STUDY PROJ.NO
[ scaLE ) 124 -yl owana 3.25




( 1
U.S. Inches U.S. Sieve Sizes Hydrometer
":* *- 0@ o 8
PR LT T 2 888 & =B
100 YT M T 0
= -
90 P \ 10
80 20
70 30
P | { ¢
£ o
4 e
® 30 40 3
= ”
- 1 8§
" % §
.:.. nh ‘ hUTY '.,
w L4 b o
& -
3
§ w0 L4
o -
- o
e {1 %
30 70
20 3[ 80
= \ \1 -
10 § \ 90
\
¢} : 100
100 10 1 .1 .02 .04 .00% .002 .004
Grain Size Iin Milliwmeters
BRAVEL SAND
SILT OR CLAY
Coarue Fine Coarse Medium Fine
Sample Identificetian Clessification Dats Unifisd
Aemarxs
Syn| Hole |Samp Depth Cu cz LL PI |X Org | Closs
a 90.68 i 51 B .2 -]
L #] ar.7 i .8-2 49 1 6P
o] 86.3 1 7-1.3 55 1.5 (]
+ B84.8 3 1.2-4.8 93 B.5 6P
- SAMPLES FROM THE EAST BANK OF THE MAIN EAST CHANNEL (2 OF 25 -
(own ) (SIS SUSITNA k8 )
OATE. € 1_.‘ SNGINISNE CEDLOGIOTS SLANMINE SURAVEYARS AGGRADATlON sTuDY PROJNO
] 125 :
| SCALE ] . % | OWG.NO 2.26 »




r i
U.S. Inches U.S. Sieve Sizes Hydrosster
N
S v aw g g
M e ww e v e EqS8 S &
199 1\*\ TT TN IR T 0
90 10
80 Hi-hy . 20
N
N ey ]
70 30
i}
o 1 p ]
) g
g0 © 3
2 L y g’
§ %0 : 5o &
e hr |
: | N\ 1 ¢
- -
$ 4 6 ¥
i | i |3
N a
30 o 70
N\
v \ -
N
20 = 80
10 80
0 &Q 100
100 10 1 A .02 .04 .005 002 .00
orein Size in Millimeters
SRAVEL SAND
SILT OR CLAY
Cosrse Fine Cnlrul Medium Fine
Sample ldentificstion Classification Dats Unified
Remarks
Sym| Hole |samp| Depth cu cz LL PI |% org | Class
al g7.1 | 2 J5-1.4 48 1.2 G
of| 5.9 | 1 .8-1.5 43 3.9 GP
ol 93.1 2 1-1.5 3 1 se
+ 9.8 2 1-4.9 43 .8 &P
( SAMPLES FROM THE WEST BANK OF THE MAMN EAST CHANNEL (1 OF 2) y
(own NIESY, SUSITNA j e )
CKO. R&EM CONSULTANTS, INC. HYDROELECTRIC PROJECT GMID.
OATE § 1-84 ssoioeisTe o slnvavons AGGRADATION STUDY 4 grrespws
126 L ' . I
[ scace ) _ e B (owana 3 27 ]




Parcent Finer by Weight

U.5. Inchas U.S. Sieve Sizes Hydrometer
g v 0N D o o [=] Q
LT I 2 S8e8 2 &
09 T TN WTTT T 0
90 M 10
80 \ \ 20
N
70 R X ' a0
IIHIRY |72
2
N
\ H
60 o 3
a
= 9 [-]
S
%0 3 50 2
N b |
i N y g
\ -g
40 x
\ & ¥
1 \ \ l =
N ”
30 7
\‘\ <t 0
\\ m ]
20 \k \ 80
\ h'
- k\_it\ F
10 s 90
0 100
100 10 1 .4 .02 .04 .00S .002 .001
Grain Size in Millimeters
GRAVEL SAND
SILT OR CLAY
Coarss Fine Coarss Medium Fine
Sample Identification Classification Datas Unified
> Reamarks
Sym| Hole |Samp| Depth Cu cz LL PI |% org | Class
80.6 2 B~1.4 57 6.5 (c o
87.7 2 =1 k7] .4 GP
86.3 2 .7-1.3 76 2.2 GW

SAMPLES FROM THE WEST BANK OF THE MAIN EAST CHANNEL (2 OF 2)

— J
(own ) ((2IEN SUSITNA e ]
cXD R&M CONSULTANTS, INC. HYDROSLECTRIC PROJECT GRID

DATE. 11-84 ceoetuere & sumvaveRs AGGRADATION STUDY PROJ.NO

| SCALE » 127 S ) |oweno 328 |




Uu.s. Inches U.S. Sleve Sizes Hydrometer
o
T yue - e B B8
N - No wl S8 W a 8RS8 ¢ R§
o "ﬁ Ty T ﬂ 1 Ul T 0
90 10

70 ™ \ | 30

IUBTaM £q JEBJRO) JUNIJEG

Percent Finar by Weight
-
3

50
40 3 ‘ 0
N ;
N N
L
30 = 70
! \ N ]
20 ao
RS
= \ E
10 - S0
o i M 100
100 i0 1 .4 .02 .01 .008 .002 .004
Grain Size in Millimeters
BRAVEL SAND
SILT OR CLAY
Coarse Fine Coarss{ Medium Fine
Sample ldentificetion Classification Dats Unified
Remarks
sym| Hole |[Samp| Deptn cu cz L PI |% org | Class
a | 97.4 4 .4-1.3 3 .9 GP
83.1 4 .4-1.3 51 2.5 G
o| 91.8 1 .8-1.6 65 3.2 GP

SAMPLES FROM THE EAST BANK OF THE MAIN WEST CHANNEL (1 OF 2)

-
e

Dwe SV SUSITNA (e

£KD. ASM CONSULTANTS, INC. HYDROELECTRIC PROJECT GRID.

DATE. {1=84 oeo. ., susvavons AGGRAEATL—ON sSTUDY PROJ.NO
| SRALE J 128 L SO . Jlowena 3 39 |




( ]
U.S. Inches U.S. Sieve Sizes Hydroseter
[y ]
: v NO g g
AT I Q 8888 S B8
e le T TH MTTTT T s
90 \ 10
I 1
80 - 20
1 N .
| N
L
70 \\ 30
°
) \ ] 3
£ a
S : ]
2 & - “ 3
S s
§ 50 50 ]
g \k s
[y 1 - o
FY) \ -
§ o 6 T
o i
i \ N J s
NN L
o "-..\1 ?FX 70
20 80
N
10 \i 80
0 100
100 10 : .1 .02 .04 .00S .002 .001%
Grain Size in Millimeters
GRAVEL SAND
SILT OR CLAY
Coarse Fine Coarss| Hedium Fine
Sample Identification Classification Oats unified
Remarks
Sym| Hole [Ssmp| Oepth cu cz LL PI |% org | Class
a 90.6 4 .4-1 47 1.2 6W
a 87.7 4 .5-1.9 4 .8 SP
ol 86.3 3 .5-1.3 62 2 oW
+ | 84.6 3 i1.2-1.8 9 8.3 &P
SAMPLES FROM THE EAST BANK OF THE MAIN WEST CHANNEL (2 OF 2) p
(own ) ([ 2SN SUSITNA re )
GO HEM CONSULTANTS, INC. HYDROELEGTRIC PROJECT v
DATE. 11-84 ANDINEERS GEDLOBBTE SLaMNESE S avavORD AGGHADAT‘ON STUDY PROJND.
AL —d 129 il (Owe.Na 3,30 )




( N
U.S. Inches U.S. Sieve Sizes Hydrometer
g v N® [-] [~}
LT T e 8888 2 8
A TV TWTT L] T 0
90 10
80 20
70 \ 30
£ | 1 3
: | E
2 80 @ 3
(2]
F 1 \ - S
s e )
s 30 s0 8
e 3
-
w : - -4
& L
s 0N 60 ¥
4 \t\ =
e [ WS 1 =2
4 hy
30 ey 70
\hk:\\
o \ y -
N
20 80
10 X 90
- \ E
0 S = 100
4100 10 1 .1 .02 .01 .00% .002 .004
6rain Size in Millimetera
GRAVEL SAND
SILT OA CLAY
Coarse Fine Coarss| Medium Fins
Ssmple Identification Classification Data Unified
Aamarks
Sym| Hole |[Samp| Depth Cu cz LL PI |X org | Clese
A 97.14 5 .A4=1 41 1.4 GW
D 95.9 3 .6~-1.5 45 1.6 GW
[+ 93.1 -] 5-1.2 54 3.9 &P
-+ 91.8 2 i-1.9 43 .8 &P
b 4 86.3 4 .5-1.4 45 3 GP
- SAMPLES FROM THE WEST BANK OF THE MAIN WEST CHANNEL (1 OF 1) -
(own ) (S¥SEM SUSITNA (¢, )
DATE. 1 1"4 GNESINSERE QEOLOBIETE PLANNENS .u-vovmll AGG nADATlON STUDY PROJNG
[scace ] 13 A N CIILERY




R23/4 145

4.0

LOWER RIVER SURVEYS
4.1 Survey Descriptions

Nine survey cross-gsections of the Susitna River channel ;t river miles
96.C0, 97.1, 95.9, 93.1, 91.8, 90.6, 87.7, 86.3, and 84.6 were
obtained in September 1984, These cross-sections are identified by a
prefix of LRX, i.e., LRX 84.6. The plan view of the cross-section
locations are shown in Figure 2.1. Profiles are shown in Section 4.2
which follows. Summarized field notes are presented in Appendix B,
with a glossary of terms, and list of benchmarks.

The survey observations were obtasined using conventional survey
techniques on the banks and exposed bars, utilizing an automatic
level and rod. A combination of the same technigues and use of a
calibrated weighted line were usged in the river channels. End points
and cross-section sngle points were monumented with a 5/8" x 30"
rebar with a 2" aluminum cap mearked with the LRX designation and
bank side {example, "LRX 84.6 LB" iz cross-section at river mile 84.6
feft bank end point). All cross-sections were tied vertically with
third-order differential levels to the N.G.5. M.5.L datum network
{same vertical datum as previous Susitna River cross-sections).

4.7 River Cross-Section Profile Plots

This section compiles a summary of plots for each cross-section which
were surveyed in 1984, Included in this section are selected lower
river cross-sections surveyved in 1980 and 1982 and re-plotted in the
format of the 1984 surveys. The cross-sections are plotted looking
downstresn with the east banlk on the left. The plots are indexed
from the up-river cross-section LRX 98.0 downstream to LLRX 84.6,
and chronologically from 1980 to 1884 where applicable. The
cross-section angle points, edge of vegetation and water surfaced are

S o § . o S b () R SR N
labeled on the 1984 plots.
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SUSITNA HYDROGRAPHIC SURVEYS
1982 cross section LRX 2.1
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SUSITNA HYDROGRAPHIC SURVEYS
1980 cross section LRX 2
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SUSITNA HYDROGRAPHIC SURVEYS
1982 cross section LRX 2
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Elevation

SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 98.0
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SUSITNA HYDROGRAPHIC SURVEYS
1982 cross section LRX 1.1
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SUSITNA HYDROGRAPHIC SURVEYS
1980 cross section LRX 1
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SUSITNA HYDROGRAPHIC SURVEYS
1982 cross section LRAX 1
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APPENDIX B

River Cross Section Data

Includad in this appendix are summarized field notes for the 1984
crogs-section surveys, a glossary of abbreviated terms, and a list of

vertical benchmarks established at esch eross-section,
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GLOSSARY OF ABBREVIATED TERMS

ALCAP « 2" Aluminum Cap set on a 5/8" rebar with cross-section
identification marking.

&

ANGL PT - Angle point in horizontal alignment marked by a 5/8"
rebar.

BRK -Break in slope

E VEG - Edge of vegetation

Gs - Ground shot on even slope

POL ~ Point on line of horizontal alignment

L EQW,
B EOW - Left or right edge of water surface

RIV BOT -Elevation in submerged channel
TCE - Base of a slope

ToOP - Ton of 5 slope
P
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R&M CONSULTANTS
TEMPORARY BENCHMARKS
ESTABL ISHED FOR 1984 LOWER RIVER CROSS-SECTIONS

Monymept Description Identification Elevation
R&M Rebar & Alcap, left bank @ RM 84.6 LRX 84.6 1B 270.56
R&M Rebar & Alcap, right bank @ RM 84.6 LRX 84.6 RB 269.69
R&M Rebar & Alcap, left bank @ RM 86.3 LRX 86.3 LB 279.83
R&M Rebar & Alcap, right bank @ RM 856.3 LRX 86.3 RB 277.09
R&M Rebar & Alcap, left bank @ RM 87.7 LRX 87.7 LB 290.85
R&M Rabar & Alcap, right bank @ RM 87.7 LRX B87.7 RB 283.67
R&M Rebar & Alcap, left bank @ RM 90.6 LRX 90.6 LB 296.93
R&M Rekar & Alcap, right bank @ RM 90.6 LRX 90.6 RB 293.96
R&M Rebar & Alcap, lefL bank @ RM 91.8 LRX 91.8 LB 305. 34
R&M Rebar & Alcap, right bank @ RM 91.8 LRX 91.8 RB 0. 47
R&M Rebar & Alcap, teft bank @ RM 93.1 LRX 93.1 LB 313.96
R&M Rebar & Alcap, rinht bank @ RM 93,1 LRX 93.1 RB 316.79
R&M Rebar & Aicap, left bank @ RM 95.9 LRX 13 330.54
R&M Rebar & Alcap, right bank @ RM 95.9 LRX 95.9 RB 333.27
R&M Rebar & Alcap, ieft bank @ RM 97.1 LRX - 1 336.33
R&M Rebar & Alcap, right bank @ RM 97.1 LRX 97.1 RB 3Ju0.97
R&M Rebar & Alcap, left bank @ RM 98 .0 LRX 98.0 LB ny. 07
R&M Rebar & Alcap, right bank @ RM 98.0 LRX 98.0 RB 343.57



SUSTTMA HTYDROG ARMTE
saction LAY

P OnG%

SEVTEMRENR

Pate of Hurvew: 19784

BESCH TR T

\Xl.

0.64a0
LG
a0
HRTRY
3.
RRIR NI
g
L
LD
000
0 ()
2,00t
SN EI3]
HHQ
L0an
20
09
dL.apn
TR
SRR
fo 0HE0

oo
LA G
L
nan
e N3]
AinG
TLON0A

L
SAEOD

S (IR
100%.,000
1914.000
1035, 0010
1074000
125,000
1160, 000
Lgun
SN
oo
LB
LHAG

PR

544,
347,
”

T
)

A3,

G4,

LY

348,
342,
341,
a1,

i
G0
S0

000
160
LA
e

Pl
B0
Han

GO0
a2

anon
00

LEa
L300
00

AU
1410

2 Ane
R
RN}

LRI

A
I RN
2.0

pAIR!
SO

Chong

200
i

AR

i B

iR

R AT
S

10

onn
AL 21

LA
oEna

R il

104
LR
U0
£

At ar wn L

s

i OF
SN i1
oy goT
BRIV ROT
R BOT
BRIV BOT
20U ROT
RIV EOT
RYY BOY
IV BOT
2RO
BRI

BRRK

npK

WRK

=4

i RO

Fry BOGT

219 'Oy

w LV BOT

U ROy

LA AR Y

B

ANGL PT

IV RO

Fréy

1



TEER, 000
T, WD
1744.000
1807 . 0nn

1932. 000

1345, 0080
1840.060
18835, 00n
1899.000
121v, 6869
iy
L
LN
NI RY
LR
ik
R
Lo
Lnn
TR
32 00
z35. 000
REIRIET]
28, 1a0
LGN
LD
2LA0D0
LN
.ann
Aoaga
TRERN
L0an
NI Rl
B
L0849
A0l
2. 000
ona
L a00
SR/ N
L0
00
L 000
000
060
LOno
2127.0040
3125 .000
2151.0480
B1EL . N0
Z1E0. 20D
2 IR
L0060
IR
Lo
ALR0n
A 0G0
3,000
Honng

e Ar A (N
BT IR ]
238,700
A38. 30N
mEA NN
324,700

Aaq, 200
241, 300
dau. 00
23e .00

140 . (20

238,700

gy g A i1 iy

A3 L0
1 i
FO0
3000

.‘j [.J 1;‘2 b‘ Lad .‘.‘ .A i

-

AN Le am B

T
TR
RIW BOT
Bt RO
RV OBOT
LB
& £
340

b

Ok,

THP

K

THE

i

BN

"
L)

EAT R
BRK
B
" K
BRE
BRY
KR
Py,
BRI
B
Bl
R
nR
amil. PT 2
b EOW
Rit g01
RIL BOT
w#EY BOT
IV BOT
YL w0y
RIVOEOT
L EOdl
BRIV [T
WL EOT
[ B 1]
T
NI

1 Cibak
HEY BOT
Ty BOY
RN NN
A ALY

W EQL
T
ALCAP 92,10 RE



Artar surtface data:

H 748,000 FE7 0000 I S
i 183.000 237 . 600 P OELW
5 S29.000 B.o6n

a 52?.050 A 100 LW
o] 2,500 22 I B O

1832.009 n. o0
1832.000 36 000 by
1917, 000 3346100 & EOu
274,000 PRI
2734000 EX TR L oW
dro3.000 S DD W
'1" AR ) 6, 00n
12000 36000 LR G
JT!iU.‘”Jﬂ JEETN0 ROE
247,000 0. 0un
2za?. 900 FAELGH00 Lot
SatE, 000 336 . 500 R e

—
=

P ted
HE

LS R

i

B L e e iy g WYL e

&

Min i, 00N 32,800
_MAX JERE . P00 344 uv0




PLNT

nES

o ked
&

4k

\,:5_‘;- "_"

<

;o
S e

B v Beoan b ket D b Lu £
-

A -

Lol 1 I

:b-&:-\b_&#-

i
=

Date af Zoreevw: SEFTEM

ix!

T

zection data:

n, o
J.000
R RIEL
a4z, an
L% 000
108,008
177099
SE4 . 060

a50., 600

215,000
ED 200
Ags.nnn
My, 0na
LHE . 00D
NE, 000
HA7. 000
Ben,00nn
Heth, puin
wa5, 0040
hiEb, e
27,000
TRy, 000
THY L ann
#gag. a0
Ha.n00
2. a0
QWL 0nn
QEL 000
1035 .000
105,000
090, 0an
1124, 0080
1155, 000
1221.000
1243, 000
1293 . 600
1372,000
1415. 000
1441, 000
1454, 309
1444 ,000
1524, 000
1TE32, 000
18%1 . 000
1582, 000
1596.000
164,400

1570, 008

1791, 0400
1864, 000

SHCTTMA HYDALLRARKT
3 38ction

’1."“1

e i e e e o e

336700
234,500
T332, 000
33,400

235.760

[ T 1

L3800
3%&.200
335.260
333,700
333,000
200, B0y
b 345 W
331800
322,100
232600
vt BT 1)
LTHe
o1 B
PG
2 A
. A0
e (B1]
0
.0
2,100
24,700
S R ]
329300
IROHD0
350, 704G

CA31.46300

332, 400
322000
325.700
345, Q00
334,600
324,500
Z32.000
254,700
%4 500
332,400
S48
235,500
334,500
332,209
232,500
334,700

326,300
336, /00

.
!

-

ALDAR 1Y

T
11
T
v
Ty
RiK
ERK
2K

[ 2817

T
iy
R
Rl
Rre
i
N
R
DA
Wiw
1
(7NR¥
=0 A%

gy

ROT
BOT
EOT
HOT
i
EOT
#0T
anT
EGT
B

BT
Gl
40T
EGY

2 ED

TR
T
Tow
2L,
R

HRK

(4

BRK

[ %
L5 R

or

¥



S AEATIRE AR
S20317.00n
2048, 000
S122.600
2148.000
2189.000
2231. 000
2310.000
2341 . 3010
2412. 000
nnn
souni
. un
oo
g
(1.3}
gnag
7. 000
ISR
NIRRT}
AL EE |

s

A R 1
A LR T 4
R
LG
RIS
NI
LB
Juuy
i
G
94
IRIEIR]
12,000

* Nnn
LHGn
H 00
A978, 0040
4002 . 000
4022 . 00K
4061, 0600
4104, 000
4145, 000
SIRIZE
2010
I FLRS)
i
San
S
ann
AR
i
L0
IRIRT}
AWPE AN

1}
J3% .00
235,400
A nng
&I
g
; vty
236, 2UR
U T 1
AT 1R
AN X1 1 ]
A | 21
L
LI ||
ERRIR]
A R (R {
L)
L300
500
R
R RIRE

IRt L R

(]
AR
L0
A
AL
A Lain
NG
UL
d.ann
ARSEaRR )
S S0

AR LR
AN
S
PNl
R NI}
RS ENL
IR ERY
AN
Hon
Lo
R LR
SEY L wna
Loy
s
1 N
A0

e

426, B0

-

ANEG
TOE
13 NK4
i
fh i

T3P

R
[EE24 4

Gl il

R
Wk
Bl
BR
HRK
Bt
HREK

Bty

B




T
)

fali, 000
& eyw i LRV
4530000
A48, 700

data:

33%. 000
532.000
S70.010
70,080
114,000
Aan, atin
Ja0if, 040
IS4, ann
agiae. o
Gt ed
362,000

0.0
&GS T

A0, 3an
B3 000
[~

s.inan
n.ann

Ly
o nad
S48

R R
sa0
gaon
CERe
1400

G0
=L EED
R (R

n.oan
JEaL 200
B | RN

22,300
240 .00

R
# N

R

(i

Al Cay

g0
BT



PR e
~

R Ny

e saction datad
i R
L
SRR
1L
fngn
RTAIRY
BB
BIRIR]
L nnn
gud
NRIRIR)
LA
225,009
LA
Lan
]
2, 00
RIRIRY
L0
AMED
(it
TG
LR
BRLEIRT
32,000
My
LAan
LR VRY}

-
N
4

R R
U
TR
L0100
naa
gan
3ag

1045,
1690.000
1115.000
122,000

5.0
niy
f1:14

L
R LR
nis
Luan
1. G0

Date

TG TMA
T RE D

“

ot Sap

HY RGN ASH D
Bacrion (LR

vev: DEFTEMBER

2540
S
TED T
BT 300
TR 7
w00
&5
28,500
4
¢

1, 10
200
R
200
20,00
TTLOE0D
3.500
NN
AL R
TE, aay
I1E.Ta0

w.oH00
A RT]
2,000
RS R T
fron
L1an
8.800
San
BhG
AL (18]
&N
L
R
=00
AR
25,400
y R
L0

j.300
A R T
S
]
AEF L

G Ann
A4
i, A4i)
iy
A
14, 200
POV 31 81|
250

TrE

1ER4

DEAL

BRK
T
TP
TOwY
Tigk
Loorid
RIW
PR
iy
rRIV
RTY
wi
RI
Ry
Riv
o
iy
R ED
TOE
ERK

[
I I

RIY

N

W

BOT
BT
entr
BOT
BOT
BaT
eoT
EOT
EOT
[EOARE
®OT
L

| i

&y T

il
rOY
BOT

Tt i



&L :"5 FR NG 3N g i o T e b oLn i tfi
SEoh R el s 0 b Sl ik £ i

LRI R ()
16£10. 600
1662, 0010
1685.000
1699.000
1235.000
1753 . 000
1785. 060
1846, 000
1904, 000
19373, 004
TEYE,a00
2002.000
2031060
2025.000
2hat . 0G0
20044 .9010
20654, 060
2038, 000
20432, 000
2067000
207,000
2087 ,000
2102000
L0
- 0na
LN
A
non
Lo
ZLonnn
LN
AL
e
SR Bt R
245H4 000
2495.009
A2, 004
AN
oon
fani
LB
00
2671.000
267,000
2693, 000
271%.0080

2734, vl

2776.000
APBEZ 000
282,000
2EEG ., a0
A I TR
SPEZ, 000
770,060
2920, 600
J0ze. 200
nEv. nue
1014040
J11r.000

3| Bt
26,400
R
AL &N
IR ||
torug
CARTR]
J9 . ana
29,20

2.300
a20da
S a0
e Aan
A28 e

28,100
11g
A0, 400
320,700
226,700
24,8200
323 .0100
A2t . 5an
20 . 400
21 .70
22,0600
A23.180
LD
400
et

Lann
L
R RIR]
IRIEE
L
Pl kL
100
PRl
(it
200
JEA 700
S0
A1)
@.800
ar

A2 N
IE0.200
2. 3200
Zae., 500

ge. ann

LA

RO
BRI
K
HRK
BRK

FE
LoEOW
RIWV BOT
RIV BOT
RTY BOT
RV ROT
REY RrAOY
RIV BOT
R EOW
12314

K
Lokl
Iy Bear
Yy eyt
BRIV £0T
RIV =0V
B 0T
RYLY BT
RO T
PiL RO
RTL BOT
=
rf_'”-

[2{%524

TOr

T

EiRK

ERY

bR

e

e
T

#w

il
FR Y
BiREK
Tt
TP

S N
(1

Bk
TOE



1 Jisd. 00 Lav.7eo 05
AE02, 000 A&7 .000 T

G224 .0400 ACL R | Y T

32&6.000 A26.500 HIRK

332%.000 A It ) BRYK

3405.08600 dav,. 500 S

3447.000 aJav.3n0 Go

3481 .000 RO L SG0 BicK

R 3505.000 324,000 B

o) 2I510.600 dav.enn K

=1 JE79.760 J2%.0009 e 3 & T

120 ZEYg. 000 3286 .00 L 0w

123 3513, 000 IE% 700 R eOT

EEEODLONY 2enoren IV ROT

L sas,.ngn RiY EOT
1

vk T e ek e

— e ed
R A SN

o o

pE

i o R e R

L
T 81,400 Iy ROT
5. 0010 S20, 00 W U g0v
A3 .nan 421,00 ROV BOT

2000 2321.45480 RIP ROT
R0 G106 RIV BOT
31,000 22,400 RTY ROT
IeEE o AR aG0 QI ROT
AG10.000 224,000 RIV ROT
4019, 040 387,000 K EOW
anah ., ana Seg. 909 TP
A8 00n Age . 1o G
3145, 0480 227,400 G
Honan SoE.eon HRE
J.000 ACE Vi LA FRK
SR (LR A25 . 500 BHRK
4y 12?.100 kK
‘ Ao SE& . un ERK

1A 347% , 4ii 330000 RRK
148 AS07, 2010 37,500 AN - S S P
Ilﬂﬁ 4370, 600 328 .00 kK

A A522, 01y Aae ., enn P K

iy 4714, 000 329401 (35

T 40 agn3 . uGe 328,900 5
ARE? ,E00 228,100 AN BT 2
4284, 000 x2e 500 HRK
A490°% D00 327,500 kK
A2, nan A28, 500 [ JERS
A997.000 J28.100 Ri ¥
5087.000 S&8, n0i [P
9172.000 Iaa, 280 101
S5193.000 3?&.?0U S N 1
5197.0010 X324, Fnn WY BT
5225.000 323,900 BRIV BT
5251.000 JeToeun RiY BOT
5 noo 374,100 Riv EOT
oo Pk TN RTY ROT
tan 484,708 ROV BT
a0 BACH I 1§ 1] RiIY =0T
Lo 326,700 B
o2 A7 70 PO S & GE
HETRY B, 608 HIK
Ui gk, trdy fH K
oo naa & 100 LR

1,008 AT SRCN 1] Riw BOT

B49%, iy An% P0G RIV BOT

& &2




g tEr surface data;

Bt A, NG
HETH
S53534. 0040
55946 . 000
558%5.0040
564z . 000
S704.000
5212, 000
S748 . 00Y
S7PTT. 000
BPa 50N

15% ., 000
1Y
oaan
HRIRT
.000

L 00
LB
37,0010
7. 0n0G
ARIRIR}
INIRE
S359u .90
a1 G0n
SR 000

LR}

N

SRR

0,069
5745H4.600

Lol

LEDY
200
00
AR
v G

S23.000
3o rub

fn,ang
T4, 401
SPa . A00

0,000
Z24.2040
324.900

0.000
F2H.800
Jah .00

0. 00g
S2H.9700
; aee
B0
iR
ASTNE S R |

). 000
L LUl

cer i

A
200

¥V wgy
MY BT

1.
K

N

W
{11

ERNRN
ENENIT



STV E UM MY DR
RESTE - 1 L R 1

| Date of Durveu. SIPTEMEED 110 1vas

L0 5 ' %
: 3,000
- 13,000
: oA gD
5 T4, 000 X
& P00 310 R BOT
o 200 07,100 TN
2 107,000 TOE LT TP
? 112,000 308, 000 TO,
10 noLnnn 207,300 e
9,000 302,104 g
s 11,000 TOP
00 311, 0 %
2, 000 311,500 BE
S8, GO0 712,100 Go
AL G0 1.0 TP
2. a00 205,000 1LEOw
=, 000 STEIANT! RYY ROT
BT AL D00 BTV ROT
L GO0 S, 00 BRIV ROT
e A RO R OEOW
T S08 L0 BE
0 BT T £
fa7, nen i
oA, D90
250, N
1085, 00
1051, 0G0
1092, 000
1142, 000
PR, 0
1Eal, nng
1261, 000
1245, 000
1425, 000
1481.000
15046, 600
1551, 000
7¢ 1598. 0060
an 1628, 006
41 14673, 000
1% 1755, 060
3% 1820, 000
a4 1E20, 006
| : 1957 . )00
44 1912, 600
37 1944, G0
B 1704, 600 A6
sV, 2004, 304 L4010
54 2038, 000 H14 L 600

b
LW T
[ A 1

209




PR o

£

W LT O LG LR LA LR L

L2 =

g
¥t

&

100

F.oung
L 009

coon

.000
=00

000
URI R

001

noo

LNy

£7, 0480

L R X ]
A

[

2885,
2004,
912,
IR
2958 .

a56s .

ey
s..? &

2957
3007

304%,

A0F0
2145
21FT
S217

36

3308
x)-. '4‘ * 1
”ﬁwﬁa

g
Yol el ‘-u'
AN 4
2A T
~t wd £
2473
AL
3817
' ol
25352

3578
3539,

3635
34670
36971
361‘1!—
R di b
273

5‘32 3 4

S

BT

3308
3a27
3835

3aaz.

867
2901

[ I

3790,

LN

i
nnn

a0
00
2542,

ano
URIR
a0
gag

URIRE
noh

IR

oo
LR R
G
noo

g
LG

IRIR);
URIRE
IRIRY
000
nGag

el
00
245,

0
gon
nodg
109
anon
600

000

602

MEIRIRY

o
LRI R
ann
N

ik

onn
GO0

ALY
L0

31
313
314

214,
J13.
314,

S

311
310
A1

=14,

E18
318
4311

1
NIl

si12
J11
211
a1
A1

313,

4 =
H

3132.

310

a8,

A08

307,

an?

'1-3‘ u "-} L
Z0E.
304

305
308
408

31009
214,
316.

15

G,

3,308
A TN

ca v
.00
700
it
L
Luun
CEQD
100
100
LU0
D
AN
i

L1l
=00
00
LS00
3600
500
S00
200
etk ]
Laeo
nnn
a0
|
]
=a0
LEng
2
000
i
1400
Tuh
500
i
ain
-
zan
kiRl
R
000

I R
fHonnn
S.700

D
o

IRl

LBON
LB
LEa0
g
AR

A, B0

400
LD
nno

ANG PT 1
GE

GE

GO

NG PT O
T

T

I

TN

Tor

BlK

T

T

-
i_-,'

4
aN K

v
I.J\_"

65

o

TOP

POL. 1
TOP

L 0w
RIV 20T
RIV EOT
RIY BOT
RIY BOT
R1Y EOT
RIV BNT
R IV BOT
W M" kOT
RTY BOT
RV EOT
R EON
T

AN BT 7
BRK

TOR

o

B

RN

T
e



ol

w2
RS

140

—
L5 5
- G

138

q T
1

4
]

_ s
A

G 24

3 e L
TS UmNaTUh L

-

i

2971,
3940,
3769
3992,
4000,
4044.
4104,
4111,
4134,
4165,
4213,
217,
EXELS!
4205,
4304
4230,
43483,
4414,
4449,
4560,
4527,

4%,
4574,
4582,
4614,

g
446555

L6,
4587,
47173,

ey

RS T
7R
2728,
Y265,

4797
182z,
495
ABH7
4729,
3941
vy
AL
5063,
5075,
5126,
S171.
5204 .
S231
5250 .

S274%

S53110,

RN
wdad q.’.l ¥

w390,
P T
5478,
3302,
G540,
589,
9611 .
D652,
GHTT

ney
noo

L

000
000
¢no
ooe
06d
008
nnn
oon
ney

00

hog

L300

qoy
non

oaso

B00
URIRY
200
Goo
00d
0G0
qon
vuf)
RIRT}
g
nno
(1on
non
650
900

Areo

neo
neo
ann
hnao

L0090
G

uGo
n0d
oo
0oo
000
onn

L0040

600
039
aui

004

fnnn
(RIRY]
(a0
nuno
fan
oon
500
hon
G300

L

L0
00
Lnn
200
L1an

&an
RS

¥
PEr R

- ik d b

e Ld P ifi 0 0 B iR

Ld D b B R L

H

1
14,500
315,600
1T 600
213,100
A5, 500
Ita. aan
Gy nan

J1L. 700
Iy hiog
310,400
3156200
315,700
F1&.100

315,500
14004
314,200
t1E.400

-t

3 Lo g LW

Ph o

ied

e kd wrd Red L

b

h difg =

L5

LBnn
.aon
AN
| R E
L0
O
LN
L 04
A
00
A0
LS00
el
0o
500
L0000
L
7 Lana
150700
F13.100
J12.700
215,300
15,000
21L.800

ek e i edh b b Pk e b ik vk ek el

L i Ld ded D B 4 R €4

.....

4 L4

LR
& Ae il e el

1t ek s
t,
-

R LR

da 4

e} £ B L4 DG4 e L B B G U
K ST TS

L

34
(34

B



¥

~i LY
S

3] 3
o La 3

4

e ks )
=G G

i e R e i I e i a i i
e el e e B T L ®
-~

B R e

.,

s3 -

-
L)

Ir;
17

MIN
MAX

TeEr

§752.000
S0, 000
5817.000
5342, 000
$883.000
5894.000
5917.000
S937.000
S956. 000
5974, 000
5992, 200

LOZ7.000

074,000
100,000
111,000
B0, 000
172,009
&rg2. 0040

ga211.480

LB 008
’3"44 ann
H250, 300

agrtface data:

%4%. 000
£44 000
762,000
hE L U00
e, N
HF. a0

57,000
33E6 . n00
SiE%a4, 04040

"'-'4 RIRE
974.900

. 040
&2%0 .00

L4 L4 L fd Gl g L
P

'

-
=
"

T L0 LR i (4

-
£ T

[
=
~3

z07

SR

200

ALY
100

L@

X}

100
L
0

08,
160
A0

Sae
Gnl
314

S1E
33
J1E

S50

314
314
312
316

K33

305

394

307
i

S0
It

a29e

.

’ e

i |_'| ﬂ

TN
a0
200
200
G0
AN
fnoG
a0n
~S0n
H00

oon

200

nog

JEOD
368,

mi
G600
=00

A0

0.
B8,
308,

aan
con
00

L2200
317

oan

RRK
(35

BRK

B

LS
LW
R ROT
RIV EOT
RV HOT
N RO
e

TOL

G5

BRY

RRK

e
ERe R

TOR
TP
BRK
TOE
TQR
ALLAP LITXY

EOW
R EOW

. Bt
R EQW

LoFoW
kOENW

g
g EOu

[
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“U”?Tﬂﬁ HYDPNCRAPHIC SUHRYVEYS
R84 crocz seilion LRY “1.R
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e nEs section data:

1 n,000 I05.100 ALLCAP 1 RY PM 91,0
2 15.000 705.100 TOP
19.000 299.700 L FOW
' 4 34,000 pos, oiin RIV ®OT
] £%.000 n04.100 RIV BOT
| 90,000 204,500 RIV FOT
,"’ 119,000 29%.400 RIY ENT
3 148.000 296,400 RIY BOT
; 180,000 296,900 RTV ROT
1 216.000 296,500 PTV ROT
11 247,000 295 €00 RTV BNT
12 271.500 D00 =g R ENW
13 276.0090 300,900 TOP
B1a 327,000 301.200 Gs
¥ 5 418,000 302,000 RPK
16 491 .000 202,200 cs
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§ E3d) 727,000 304,100 TOP
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?1,‘-34 .ﬂ on 303 700 BPK

7155.000 303.000 €S
7182.000 303.100 68
7279.500 304.300 ALCAP LRX RM 91.92
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SUSTTNA HYDROGRAPHIC SURMUEYS
1984 cross section LRY ©0.5%

l Date of Survev: SEPTEMBER 15. 1984
P

DESCRIPTINM

- — - —— - i —— . —— - — i S

Dross section data:

R R 0.000 296.900 ALCAP LRX RM 90.54
.2 23,000 296.4600 TOP
3 31.000 294,200 TNE
L 39,000 29%.300 BRK
"e's £5.000 293,700 L. EOW
S 7%.000 291.500 RIV HOT
2 96.000 284.500 RTV BOT
8 126.000 284.500 RIV ROT
9 176,800 287.600 RIV BOT
10 224,000 287.600 RIV ROT
1 275%.000 290.%00 RIV EKOT
12 329.000 not 500 RIV ROT
13 379.000 291,700 RIV BOT
14 423.000 292.400 RIV EOT
1% 474.000 292.700 RTV EOT
16 503,000 293,600 R EOW
17 540,000 294.500 65
18 561,000 295.600 HRK
19 599,000 296,300 GS
20 626.000 295,100 TOP
&2 631.000 293.300 L EOW
lae 637.000 290.600 RIV HOT
23 67%,.000 290,400 ‘RIV BOT
24 721.000 291.500 RIV EOT
2% 738.000 291.200 RTV EOT
) ?76.000 290.200 RIV EOT
27 812.000 291.200 RIV BOT
'23 823.000 292,600 RIV ROT
29 849.000 293.200 RTV BOT
30 872.000 293.300 R EOW
31 903.000 293.900 65 & 1. EOW
B3e 940,000 292,600 RTY ROT
33 980,000 290.100 RFIV EOT
34 1035.000 289.100 RIV ROT
B3s 1080.000 286,700 RTV BOT
38 1110.000 290,800 RIV ROT
37 1114,000 293.600 R EOMW
as 1117.000 297,200 TOP
39 1123.900 294,900 ANG PT 1
40 1132.000 296 .6010 TOP
41 1135.000 29%.700 TOE
42 1149.000 29%.800 S
43 1208, 000 294,900 TOE
44 1213.000 295.600 TOP
;l4s 1260.000 297,200 68
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RIVER CROSS SECTION NOTES FOR 1980 and 1982

The following computer files was used in HEC-2 and ICESIM modelling
(ReM, 1981; REM, 1982). The file starts at LRX 0.3 and progresses
upstream. The LRX number is in the second column of the X1 card.



LISTING OF RIVER CROSS SECTIONS

EXPLANATION OF LISTING

X1 Card: Specified cross secticn geometry

Field 1: Cross section identification

Field 2: Total number of stations on next GR cards

Field 3: Station, left bank of channel

Field 4: Station, right bank of channel

Field 5: Length of reach left over bank, between current cross
secticn and next downstream cross section

Field 6: Length of reach right over bank

Field 7: Length of reach wain channel

X2 Card: Specifies change in discharge

X3 Card: Artificial levees at specified station

NC Card: *n" values and contraction and expansion coefficients
GR Card: Specifies elevation and station of each point in a

cross section used to describe the ground profile

Field 1: Elevation of c¢ross section point 1 at station 1

Field 2: Station of cross section point 1

Field 3: Elevation cross section point 2 at station 2
«». continued using up to 100 points

- For more detailed explanation, refer to HEC-2 Users Manual.



l\m FILE FOR TCESIN
SUSITNA HYDROELECTRIC PROJECT
SUBTASK 3.06 HYDRAULIC AND ICE STUDIES

SUSITNA RIVER-LOWER REACH (DEVIL CANYON TO TALKEETNA)
0.3 90 02 4725 00 00 00 0o 00 00
321.8, 2 318.8 7  317.3 15 315.0 23 310.% 43
306.1 93  304.0 142 305.1 190 308.7 245  311.9 294
314.0 345  312.5 395  310.8 435 312.1 a72  317.2 492
318.3 498  321.5 506  320.4 588 318.8 90 319.6 599

.8 660 317.3 719  319.0 802  316.7 875  319.7 1063
318.8 1076  319.5 1198  319.5 1298  320.4 1308 319.4 1374

A 1475  319.8 1571  318.8 1607 316.7 1682  320.6 1739

.9 1790  318.1 1946 320.3 1962  320.9 1991 320.0 2036
313.7 2040 311.7 2045  309.7 2061 308.5 2098  308.1 2138
308.7 2188  309.7 2222 3t1.4 2246 312.8 2267 313.7 2290
315.3 2310 315.8 2361  313.3 2485  312.8 2503  313.3 2516
319.4 2639 319.5 2731  319.6 2858 317.1 2958  315.4 2971
313.1 2999  313.0 3025 313.4 3066 315.0 3104 313.6 3188
313.6 3205 315.8 3219 314.8 3360 317.2 3451 318.0 3562

20 S UG SO ST A SO C WA (A QO © U OO x S

318.5 3900 315.5 3910 313.2 3920 311.8 3942 313.8 4029
315.5% 4074 317.3 4147 317.5 4280 314.5 4334 312.3 4338
314.3 4410  314.4 4491  315.5 4526 316.2 4541 318.0 4608

.7 4680 315.3 4687 311.1 4704  313.1 4714  319.S 4720

.4 100 04 4727 1700 1100 1700 00 00 00

333.2 4 330.8 16 319.3 30 312.3 77 314.1 120
313.0 175 312.8 225 313.4 277 313.0 325 312.8 379
312.5 430 311.0 437  311.0 535 313.0 586  313.3 613
315.2 632 319.2 650 322.3 691  321.9 796  320.6 821
31%9.6 855 319.2 882 318.5 945 317.8 1021  317.3 1088
318.2 1124 318.4 1130 318.4 1148 317.9 1151 315.3 1168
311.8 1201 311.5 1233 315.9 1261 313.9 1301 313.6 1333
316.3 1380 318.3 1417  321.0 1467 321.7 1518 321.5 1585
321.4 1650 322.4 1879 319.3 1910 318.5 1957  321.9 2063
322.1 2215  319.8 2265 321.0 2292 322.¢ 2356  321.2 24902
319.9 2407 322.4 2488 321.8 2548 320.3 2554 320.2 as70
322.2 2618  321.7 2777 319.1 2857 316.5 2864  310.9 2894
311.2 2927 313.2 2958  315.3 2992  316.5 3015 317.4 3029
320.7 3144  319.4 3252 318.0 3285 317.9 3363 316.5 3378
321.8 3398 321.7 3433 32%.0 3503 321.3 3626 315.0 3641
313.5 3650 315.1 3665  315.9 3703 318.4 3831 317.8 3956
316.5 3983 314.7 4030 313.5 4084 312.8 4118 312.4 4145
312.5 4180 312.7 4211 316.5 4221 320.5 4271  320.3 4355
318.0 4402 317.3 4537 315.4 4552  312.4 4562  310.9 4668
312.9 4673  315.5 4674  316.5 4699  320.1 4720  323.0 4720
0.3 100 03 S241 1900 1200 1920 00 00 00

GR 331.5 3 320.1 17 304.5 43  304.1 95  304.1 134
1lt 307.8 187  311.1 248 312.0 290  310.9 326 309.9 372
- 312.8 412 317.1 428  320.3 440  325.3 452 325.7 481
GR 325.2 728  324.5 732  321.8 734  320.1 743  323.1 753
322.7 812 324.8 879 323.4 977  324.3 1078  322.0 1188

g 325.1 1201 321.5 1225  323.7 1387  323.5 1615 320.0 1782
GR 318,3 1813  316.8 1840  318.5 1872 318.8 1879  325.3 18973
R 325.3 1984  324.2 2058 324.8 2177 324.6 2240  323.1 2245
l‘_ 323.3 2301  321.4 2305  323.8 2342 323.4 2355  320.1 2391
ek 325.2 2447  324.7 2531 325.0 2641  324.9 2660  321.3 2563
GR 320.1 2667 321.7 2696 317.5 2751 317.2 2783 314.4 2808
1. 316.4 2864 317.4 2905  321.s6 2973  322.9 3101 323.3 3137
(| 322.6 3153 321.%5 3178 318.0 3191 315.0 3199 313.5 3208
GR 311.3 3232  313.0 3260 315.1 3288 316.2 3310 318.0 3331
1' 318.3 3345 319.0 3436 320.4 3484 319.3 3529 318.2 3563

- 1 -
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