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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-
Tatkeetna confluence. River cross-sections, stage-discharge
measurement and bed material were coilected at nine, nine and eight
lower river cross-sections, respectively. the cross-sections between
the 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 RM97.1 is quantified with surveys in 1980, 1982 and

1984.

The bed material particle size distributions are relatively uniform across
the river and down the river with some wvariation 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 1t 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 Chulitna and Talkeetna
Rivers. Regulation of flood and high flows by the Susitna
Hydroelectric Project will greatly reduce the sediment discharge
capacity of the lower Susitna River. The total sediment lcad 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
- Reservoir and River Sedimentation™ identified the potential for
aggradation but did not sufficiently define the temporsl 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 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 ReoM, 1982). These
cross-sections were primarily collected for computer modelling of
water surface profiles using the HEC-2 program and computer
modelling of with-project ice conditicns using the ICESIM program.
For the 1980 and 1982 surveys river cross-sections were given the
designation Lower Rjver 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 1984 surveys the

initials LRX are used to indicate lower river and the number is the
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river mile designation. The locations of the 1984 cross-sections
were changed slightly during field location and survey therefore
the LRX number does not necessarily correspond to the actual
river mile LRX 98.0, 97.1 and 95.9 are approximately the same
location as LRX 2.0, 1.0 and 0.7, respectively (Figure 2.1). Cali-
bration 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 were initially selected on the September 16, 1983
aerial photography, with a discharge at Siunshine of 22,000 cfs, at
or near eight cross-sections surveyed by R&M Consuitants 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 gradation.
Sample sites were selected to be representative of the gravel bar
or bank in the local area of the cross-section.

Duiring 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 ones. 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 specific sampling

site  was selected after walking the area to ensure the
representative nature of the sample.

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 esach sample site

were taken from the ground and the air looking upstream at the
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
_ear:;h' 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 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 (1984). 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 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 Ibs. to

190 lbs. (19 kg to 87 kg) 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 3.7 and 3.2 are provisional USGS data.



. fable 3.1 Discharge of the Susitna River at Sunshine for dates of
| St}tﬁf and Bed Material Sampling

Date Discharge (m‘SJ1
09/11/84 23,600
08/13/84 22,600
09/15/84 22,700"
09/16/84 20,700
09/18784 20,700
09/19/84 28,900
09/26/84 18,500
09/27/84 17,800
10/16/84 10,700
10/17/84 10,700
10/18/84 10,700

) AH discharge values are provisionat USGS records and are subject to
revision,
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Date
Discharge?(cfs)

River Mile?®
LRX 2 {(98.0)
LRX 1 (97.1)
LRX 0.7 {95.9}
93.1

91,8

90.6

87.7

86,13

84.6

1. All water surface elevations are ticd
datum except at LRX 1, which are elevations based on an arbitrary

datum of 10 feet,

275.7
266.6

TABLE 3.2 Stage-Discharge Measurements fFor Surveyed

Cross~Sections on the Lower Susitna River

Water Surface Elevation’ (ft)

1-28 8-15
80, 300 u6,000
34,0 311.7
3041 30z.8
283.6 280.6
276.9 27h.6
267.8 264,9

8=27 . 9=5
81,600 25,700
- 310.¢6
- doa.z2
296.6 294,06
282.9 279.2
276.1 272.9
267.2 264,7

into mean sea level project

2. These are the provisional U.S5.6.5. mean daily discharges at Sunshine.

3. Location of stage reading are shown on Figure 2,1,

. The water surface elevations for all

surveyed in 1984 are listed

in the survey notes,

the 1984 cross-sections

Appendix 8,
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3.2 Sample Site Descriptions

Samplé descriptions. are presented by river mile in downstream order.
The  sample: locations are identified on Figure 2.1 and on the
crosS'_—*secfion for each River Mile. Generally the sampling started on
'-th'e'._'-'.é'as"t bank and progressed to the west bank. Usually the armor
'lay':ez__-_".-s'ample 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 thz 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
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 Unifed Soil Classification System are included in
Appendix A.

-11-
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River Mile 97.1

Sample 1

The samplé site was on the east bank of the east channel just down-
stream of the Lusitna-Talkeetha confluence (Photo 3.1, 3.2 and Figure
3.1). The gravel was frozen from the surface to 0.4 feet, sampled
for 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),



PHOTO 3.1
Looking upstream at Susitna-Talkeetna confluence Sample 1 RM37.1 is on
the east bank of the east channel. The Susitna River enters from the left
and the Talkeetna River enters from the right.

SHhow Sk PHOTO 3.2 )
e ;”" (;Odmg upstream at Susitna-Talkeetna confluence Sample 1, RMI7.1
ocaled in the lower left corner of the photograph. The Susitna River

enters from the left and the Talkeetna River enters from the right.
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River Mile 87.1

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 mate-~ial from the
Talkeetna River is probably less. There was a well developed armor
layar 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}.

o
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PHOTO 3.3
Looking up the Susitna River adjacent to the Susitna-Talkcetna confluence.

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

PHOTO 3.4

View !°°ki"9 upstream at Susitna-Talkeetna confluence.
97.1, is located in the lower left corner
enters from the

Ch‘...llitl'la'susitna

Sample 2, RM
of photograph. The Susitna River
left and the Talkeetna River enters from the right.

The
confluence is in the upper left of photograph.
_—
-—_E.'_?:-j.?t aep
F&M CONSULTANTS, NS, Eﬂﬂﬂzﬂag@ﬂg@@

SUSITNA JOINT VENTURE
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River Mile 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 lfayer. The
sample is a poorly-graded gravel-sand mixture with few fines, is not
representative of the armor layer but is representative of the lIccal
area (Figure 3.2),

-165-
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PHOTO 3.5
Looking upstream in a dry channel at Sample 3, RM 97.1. The channel
has a well developed armor layer.

Vigw: looki PHOTO 3.6 -
W looking up the dry channel. Sample 3, RM 97.1, is located in the

lower middle of the T & is 1
' photograph. he Chulitna-Susitna confl 0"
upper middle of photograph. ? © o e contluence fs an the

I—
_._=__'-i:.=:._— ] ' ;
sam COn: %yﬁiﬁ?ahrm:." =17- Mﬂﬂ&ﬁ y E_Bﬂgj @ J

“LanNERY RUBYE vOas

° SUSITNA JOINT VENTURE
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River Mile 97.1
S__;arnp!e';:#:

Thc 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 to
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 laver.
Based on field observations the sample is representative of the armor
layer minus the fines. The sample is a poorly-graded gravel-sand
mixture with few fines and is representative of the local area (Figure
3.3).

-18-
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R207

PHOTO 3.7
Looking up the west channel at Sample 4,
The bank has a well developed armor layer.

on the east bank.

RM 97.1,

PHOTO 3.8

IVit';'w |oqking up the west channel. Sample 4,
ower middle of the photogr:ph. The armor
collected 20 feet upstream of Sample 4.

RM 97.1, s
layer sample,

located in the
Sample 6, was
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River Mile 971
Sample 5
'T'hg’;-fs_'ém_ple:_si'te' 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 mi . i
R AR mixtur
and is representative of the local area (Figure 3.3). ME . [ Tiies

=-20-
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PHOTO 3.9
Looking upstream along the west bank of the west channel at Sample 5, RM
97.1. '

i i PHOTO 3.10 -
ooking at the west bank of the west channel. The flow is from right

t - .
poholt?;;-apﬁa_lmme 35, RM 97.1, is located in the lower left corner of the

_
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River Miie 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 (Pheto 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 well-graded gravel and is representative
of the local area (Figure 3.3). '
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Sample was

Flow is from right to left.

PHOTO 3.11
, armor layer.
taken from the area out'ined.

RM 97.1
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oy ﬁ'iVer. Mile 85.9

Sample 1

The- sampie 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

eet, sampled-from 0.8 feet to 1.5 feet deep and water was 1.2
feet 'i‘_beldw the surface. The armor layer was well developed. Based
on fisld observatlons the sampie is representative of the armor layer
minus the fines. The sand in this sample is coarse, similar to the
sand in Sample 1 RM 87.1. The sample is a poorly-graded
gravel-sand mixfure 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.
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PHOTO 3.12 "
Looking upstream along the west bank of the east channel at Sample 1, R
95.9.

) PHOTO 3.13 )
View looking upstream at Sample 1, RM 95.9, along the west bank of the
east channel. Sample site is located in the lower left corner.
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River Mile 95.9

Sample 3

The sample site was on the west bank of the main wes

(Photo 3.14, 3.15 and Figure 3.4). The gravel was frov;entf:ohman:he;
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
su:-Iface éndthe arTa wa; well armored (Photo 3.14). The samp-le is a
well-grade ravel-sand mixture with i i i
Wl Srade a?ea e few fines and is representative
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PHOTO 3.14
Looking upstream along west bunk of main west channel at Sample 3, RM
95.9. The surface has a well developed armor layer. Sample site is
located on the right side of the person.
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View looking upst ki i

3, RM o8 P s;eam alor_lg the west bank of main west channel. Sample

Sl -S. » is located in the left center of the photograph. The
Itna-Susitna confluence is the top middle of photograph.
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River Mile 95.9

Sample 4

The sample site' was on the gast bank of island in a minor east chan-
:nel (Photo 3.16, 3.17 and Figure 3.4). The material was frozen from
the surface to 0.3 feet, 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
mixture with few fines and is representative of the local area (Figure
3.9).

b

-32-



— R2077 33

PHOTO 3.16
Looking upstream along east bank of island in minor east channel at Sample
4, RM 95.9. The surface has a moderately developed armor layer. The
sample site is located on the left side of the person.

Aerial phot - PHOTO 3.17 o
G hotp oto looking upstream, Sample 4, RM 95.9 is located in left center
photograph and Sample 7, RM 95.9 is located in middle center.
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River Mile 95.9
Sample 5 .

The sample 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 sample is a poorly-graded gravel-sand mixture with few fines and
is representative of the local area (Figure 3.6).
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PHOTO 3.18
Looking upstream along east bank of a minor west channel at Sample 5, RM
95.9. THis is a depositional area.

View: looks PHOTO 3.19
GaEE hs '"51 upstream at Sample 5, RM 95.9, along the east bank of minor
nnel. Sample site is located in the middle center of photograph.
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River Mile 95.9
Sample 6

The area sampled was on the west bank of a minor west channel

(Photo 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 area {Figure 3.6).
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PHOTO 3.20
Looking upstream along west bank of a minor west channel at Sample 6,
RM 95.9.

Vi _— PHOTO 3.21 °
|&\: ooking upstream at Sample 6, RM 95.9, along west bank of a minor
west channel. Sample site is in lower left of photograph.
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River Mile 95.9

Sample 7

Collected the armor layer sample near sample 4 on an island in a
minor east channel {Photo 3.17, 3.22 and Figure 3.4). The surface
was frozen, therefore some gravel was 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.
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PHOTO 3.22
Armor layer, Sample 7, RM 95.9. Flow is from left to right. Flagging
delineates sample area. Photograph taken after sampling because of low
light Iavels during sampling.
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River Mile 93.1
Sampte 1

The sample site_was on the east bank of the ea ;
3.23, 1_3__._-.-24 and Figure 3.7). The site was frozen fsr::mc:ﬁgn;li rf(ai::f;o:g
0.3 feet, was frozen, the area sampled was from 0.5 feet to 1.5 feet
'a“:d' there was no water in the hole. There was a well de\;e'loped
armor Ia_y_e._r (Photo k3.23). The sample is a poorly?graded gravel-sand
:g);;;ure with few fines and is representative of the local area (Figure
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R2077 95

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

Aerial view looki FHOTO 3.24 .
RM 93 1. 1 |°° INg upstream along east bank of east channel. Sample 1,
-1, 1s located in the lower left corner of the photograph.
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River Mile 93.1
Sample 2

The sampfe 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 samplie is a poorly-graded
gravelly sand with no fines (Figure 3.8).
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PHOTO 3.25
Looking upstream along west bank of east channel at Sample 2, RM 93.1.
Height from water surface to top of gravel bar is four feet.
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PHOTO 3.26

g:;e‘]\' !OOIkil'lg upstream along west bank of east channel. Sample 2, RM
1. 1s located in the left center of the photograph.
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River Mile 83.1

Sample 3

Coliected the armor layer sample 70 feet east of Sample 4, on the east
bank of the west channel (Photo 3.20, 3.27, 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
campling. The sample is a well-graded gravel with sand and a few

fines (Figure 3.9).
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PHOTO 3.27

Armor layer Sample 3, RM 93.1. Notice larger
few fines around them. The direction of flow

top.

_ PHOTO 3.28
Looking upstream along the east bank of the

93.1, is located in the middle center of the

located 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, th
sample was taken from 0.4 feet to 1.3 feet and water was at 1.3 'feete
The area was well armored. The sample is a weli-graded grav-el—sanci
mixture with few fines (Figure 3.9), and is representative of the local

area.
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PHOTO 3.29

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

93.1.
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River Mife 93.1

Sample 5

The sample site was on the west bank of the west channel

3.30, 3.31 and Figure 3.7). The surface material was not fr:-ize:\Ph?lfg
sample was taken from 0.5 feet to 1.2 feet and there was no water in
tk+ hole. The area was well armored, and the sample was
representative of the local arez. The sample is a pooriy-graded
gravel-sand mixture with few fines (Figure 3.1). ?
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PHOTO 3.30
Looking upstream along the west bank of the west channel at Sample 5, RM

93.1.

. PHOTO 3.31
Lookm.g 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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SUSITNA HYDROGRAPHIC SURVEYS

1984 cross section LAX 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, 3.33 and Figure 3.10). The material was frozen from the
surface to 0.& feet, the sample was taken from 0.8 feet to 1.6 feet
and water was at 1.0 feet. The armor layer was well developed
(Photo 3.32). The sample is a well-graded gravel-sand mixture with
no fines and is representative of the local erea (Figure 3.11).
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PHOTO 3.32
Looking upstream along east bank of the east channel at Sample 1, RM
91.8. The surface has a well developed armor layer.

PHOTO 3.33

Aerial photo lookine u str 1 | : ;
Sens Bhe | ¢ upstream Sample ', RM 91.8 is located in the center
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River Mile 91.8
Sample 2

The sample site was on the west bank of the

an as east channel (Phot

3,‘34, 3.35 and Figure 3.10). The material was frozen frofn thg

.slu._n_-.-_fa:_:g to (14 feet, the sample was taken from 1.0 feet to 1.9 feet

;lri\ftu\:zter‘t;‘vas ai':rT_.Q- feet. The sample is a well-graded grave-al-sand
: w " 3 - _ -

gl ith no fines and is representative of the local area (Figure
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PHOTO 3.34
Lookirg upstream along west bank of the east channel at Sample 2, RM
91.8. The surface hos a moderately developed armor layer.

PHOTO 3.35
g upstream Sample 2, RM 91.8 is located in left center

Aerial photo iookin
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 3.70). The material was
frozenn from the surface to 0.4 feet, the sample was taken frcm 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 is a
well-graded gravel-sand mixture with few fines and is representative
of the lccal area (Figure 3.11),
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PHOTO 3.36
Looking upstream in the high water channel near the middle of the
cross-section at Sample 3, RM 91.8. The surtace has a well developed
armor layer. The sample site is located in the area marked by shovels,
Sample 6, the armor layer sample, was taken prior to taking Sample 3.
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PRy FHOTO 3.37 :
g I3>h oto looking upstream Sample 3, RM 91.8 is located ir. the center
€ photograph and Sample 6 is located under Sample 3.
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River Mile 91.8
Sample 4

The sample site was on the west bank of the third channel from
western limit 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 3.38). 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.
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Aerial photo looki PHOTO 3.39
n upst i . ;
of photograph. G upstream Sample 4, RM 91.8 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 frozean from the surface to 0.3 feet, the sample 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 relative 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 sample is a well-graded
gravel-sand mixture with few fines and is representative of the local
area (Figure 3.12).
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PHOTO 3.40
Looking upstream along west bank of second channel from western limit of
river channel at Sample 5, RM 91.8. The surface has a moderately

developed armor layer.

PHOTO 3.41 -

Aerial photo Inokin i | .
g upstream, S: g ! : loc:
of photograph. P m, Sample 5, RM 91.8 is located in left center
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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 g_ravel was
lost in chlpplng it free. Because of the low amount of fines collected
the sample is biased towards the larger sizes. The sampé is a
poorly-graded gravel with few sands and no fines, and s
representative of the armor layer in this area (Figure 3.11). Based
on field observations. sample 3 minus the finés appeared
représentative of the armor layer.
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Armor layer,
delineate the sample area.
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PHOTO 3.42

“1‘-"“ }-}

Sample 6, RM 91.8. Flow is from left to right. Shovels
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River Mile 90.6

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 to 1.0 feet,
and water was at 0.4 feet. This is an active cutbank at higher
flows. There is 3.5 feet of silty-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 130 feet upstream of the cross-section because
the silt-sand deposits at the cross-section were not representastive of
the gravel in the river bottom. The sample is a well-graded
gravel-sand mixture with few large gravels and few fines, and is
representative of the gravel underlying the silt-sand bank {(Figure
3.14).
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. - ’ 2 - . ﬂ‘-_‘ ? .h vl
PHOTO 3.43

Looking upstream along east bank of the east channel at Sample 1, RM
90.6. The sample site is 4.5 feet below the top of the bank.
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PHOTO 3.4 )

Aerial photo lookin ' !
. Ao st B g upstream Sample 1, RM 90.6 is located in left center
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River Mile 90.6
Sample 2

The sample site was on the west bank of the east channel (Photo
3.45, 3.56 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 fines and is representative of the Joca! 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.
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River Mile 90.6
Sample 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 feat to 1.0 feet,
and water was 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
Looking upsiream along the east bank of the west channel at Sample 4, RM
90.6. The surface has a moderately developed armor layer.

PHOTO 3.48 )

View looking up the west ch | .
Yy Kiling u T channel Sample 4, RM 90.6, is located in the
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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 surface was frozen therefore some gravel was lost in chipping it
free. The sample is bias because of the low amount of fines
collected. The sample is a poorly-graded gravel 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.



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 LAX 90.6
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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 0.3 feet, the sample was taken from 0.6 feet to 2.0 reet and there

was no water in the hole. The armor layer was well developed (Photo

3.50). The sample is & poorly-graded gravel-sand mixture with few
fines and is representative of the local area (Figure 3.16).
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PHOTO 3.50
Looking upstream along east bank of the east channel at Sample 1, RM
87.7. The surface has a well developed armor layer.
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PHOTO 3.51 §

mple 1, RM 87.7 is located in lower right
‘ 2 and 6 are located in the lower left of
Is the armor layer sample and was collected 20 feet
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River Mile 877

Sample 2
The sample site was on the west bank of the: east chann
3.5, 3. 52 and Figure 3.15). The material wa lfroz:: ?’:-ofnphmz
surface to 0.3 feet, the sample was taken from 5 feet to 1.0 feet
and there was no water in the hole. The armor layer was mérglnally
deve_oped The sample is a poorly graded gravel-sand: mixture with
few fines and is representative of the local area (Figure 3.16).




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

§amp¥e 3

'The sample site was in a high water channe! approximately 100 feet
east of west channel (Photo 3.53, 3.54 and Figure 3.15). The
-matenal was frozen from the surface to 0.3 feet, the sample was

- was: poorly developed. In the field the sample looked well mixed
and did not appear to be in a 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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PHOTO 3.53
Looking upstream in a dry channel approximately 100 feet east of the west
channel at Sample 3, RM 87.7. The sample site is located on the right
side of the person.
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. . PHOTO 3.54 }
oAfer'!;l tphotohlooklng upstream Sample 3, RM 87.7 is located in lower center
Photograph. Sample 4 is located to the left of Sample 3.
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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. Theé 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 hiank of the west channel.

“Ram E:anISULTANTE. NS, e HMH”EB}AQ@@

TNGINSESS oroLocinTs amne sum
- nu SUSITNA JOINT VENTURE




R20/7 102

River Mile 87.7

Sample 5
The sample site was in the middle of Sunshine Slough (Photo 3.56,
3.57 and Figure 3.15). The gravel was frozen from the surface to
0.5 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). The sample is a well-graded gravel-sand mixture with
few fines and is representative of the local area (Figure 3.16).

-92-



R2Z077 TUS

-

PHOTO 3.56
Looking upstream in Sunshine Slough at Sample 5, RM 87.7. The surface
has a moderately developed armor layer.
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River Mile 87.7
Sample 6

The armor layer sample was collected near Sample 2 on

9f the east channel (Photo 3.51, 3.52 and Figsre 3.15) .theT;::S:u rt:‘aarz:jé
was frozen, therefore some gravel was lost in chipping it free
Because of the low amount of fines collected the sample is biased
tc__»wards 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 layer. -

-94-



SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 87.7
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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 is
representative of the local area (Figure 3.19).
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RM
Looking upstream along east bank of the east channel at Sample 1,
86.3.

PHOTO 3.59

Aerial photo looking upstream Sample 1, RM 86.3 is located in middle
center of photograph.

_ — —
=] 1A\ 75\ s BPAGAA
REM qgt:i;c_}erAm?s. o =99- L ir:l[l:iuuu :_Bﬁry@@

BLarAE By BBV vOns

SUSITNA JOINT VENTURE



R20/7 110

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 taken 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 siit, on top of the gravel-sand mixture. The sample
is a well-graded gravel-sand mixture with few fines and is
representative of the local area (Figure 3.19).
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PHOTO 3.60
Looking upstream along west bank of the east channel at Sample 2, RM

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

PHOTO 3.63
Aerial photo looking upstream. Sample 3, RM
right of the photograph.

Looking upstream along east bank of the west channel at Sample 3, RM
86.3. The surface has a moderately developed armor layer.

86.3 is located in lower
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River Mile 86.3
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, is
représentative 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.

| =.—

= I-———.______'.""_'--_--
N

—f et b\

—..."_.___1\. |0 f o) 1] (=
“REM CONSUTARNTE So=— %" HARZA-EBASED

TnGiNGERs OrowocinTs "annany » lN:. r?)t_'g

- Sumve voas SUSITNA JOINT VENYURE

= WL



_R20/7 116

River Mile 86.3

Sample 5
Armor layer sample was collected in a high water channel near 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 because
the sample was not frozen during sampling. The sample is a
poorly-graded gravel with few sands and fines (Figure 3.20).
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Armor layer, Sample 5, RM 86.3.
flagging delineate sample area.

View looking upstream at the

PHOTO 3.66
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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 lavyer.
The sample is a well-graded gravel-sand mixture with fev’ fines and is
representative of the local area (Figure 3.22).
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PHOTO 3.68
Looking upstream in the middle of Sunshine Slough at Sample 1, RM 84.6.

PHOTO 3.69 %

Aeri -
erial photo looking upstream. Sample 1, RM 84.6 is located in lower left

center of photograph.
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le. site was in a high water channel (Photo 3.70, 3.71 and
3.21). The river bed was frozen from the surface to 0.3 feet,
ple was taken from 1.0 feet to 1.7 feet, and there was no
in. the: hole. This is a depositional area with sand on the

:-"s't;i'rf{a"ce'. 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
Looking upstream in a high water channel at Sample 2, RM 84.6.

PHOTO 3.71
Sample 2, RM 84.6 is located in left center

Aerial photo looking upstream.
of photograph.
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River ‘Mile:84.6

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 n~ water in the hole. The site is on the downstream
side of a gravel bar. The surface material is sand with some silt
over a gravel-sand mixture (Figure 3.22).
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PHOTO 3.72
Looking upstream along east bank of west channel at Sample 3, RM 84.6.
The sample site is on the downstream side of a bar with sand and some silt
overlying a gravel-sand mixture

PHOTO 3.73 ’

Aerial photo lookin - . :
centinaf photographg, upstream. Sample 3, RM 84.6 is located in left
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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. Since five of
the seven armor layer samples were taken from frozen surface material, a
truly representative sample could not be collected. These five samples are
biased towards the larger sizes. The two unfrozen samples, Sample 3 AM
93.1 and Sample 5 RM 86.3, sampled the complete armor 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 sediment size. For comparison of the !éngitudinal
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 channe!; and the west
bank main of the west channel. For cross-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 1 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. Sampie 1 RM
90.6 has the largest percentage of fines in the group. This sample was
taken in an area with an active cutbank. It appeared that the river had

not had a chance to rework the material and move the smaller material
downstream.

Two of the samples from the west bank of the main east channe! do not
follow the yeneral trend (Figures 3.27 and 3.28). Sample 2 RM 83.1 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. Sample 2 RM
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87.7 also has more fines than the general trend. Like Sample 2, RM 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
fbiiow the general 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 interesting
to riote that Sample 4, RM 93.1 also in a depositional area on the
downstream side of a gravel bar, follows the general trend.

All of the west bank west main channel samples follow the general trend
(Figure 3.31).

The trend in gradation is fairly close for most of the sample sites. There
is some variation of the samples based on position of the gravel bars and
for the coarser gravels (*3"). Some sites have no +*3" gravels but do
match the trend for the fine gravel and sands.
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4.0

LOWER RIVER SURVEYS

4.1 Survey Descriptions

Nine survey cross-sections of the Susitna River channel at river miles
98.0, 97.1, 95.9, 83.1, 91.8, 90.§, 87.7, 86.3, and 84.6 were -
obtained in September 1884. These cross-sectiors 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 Sectien 4.2
which follows. Summarized field notes are shown in Appendix 8, with

a glossary of terms, and list of benchmarks.

The survey observations were obtained using conventional survey
techniques on the banks and exposed bars, utilizing an automatic
level and rod. A combination of the same techniques and use of a
calibrated weichted line were used in the river channels. End points
and cross-section angie points were monumented with a 5/8" x 30"
rebar with a 2" aluminum cap marked with the LRX designation and
bank side (example, "LRX 84.6 LB" is cross-section at river mile 84.6
left bank end point). All cross-sections were tied vertically with
third-order differential levels to the N.G.S. M.S.L datum network

(same vertical datum as previous Susitna cross-sections).

4.2 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 surveyed in 1980 and 1982 and re-plotted in the
format of the 71984 surveys. The cross-sections are plotted looking
downstream with the east bank on the left. The plots are indexed
from the up-river cross-section LRX 98.0 downstream to LRX 84.8,

and chronologically from 1980 to 1984 where applicable. The
cross-section angle points

. edge of vegetation and water surfaced are
labeled on the 1984 plots.,
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SUSITNA HYDROGRAPH|C SURVEYS
1984 cross section LRX 98.0
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SUSITNA HYDROGRAPHIC SURVEYS
1884 cross section LRX 931
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 91.8
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 90.6 ’
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 87.7
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 86_3
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 84.6
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APPENP'IX A
Particle Size Distribution Tables

Included in this appendix are a table converting from standard U.S. Sieve
numbers to metric units of millimeters, a modified explanation of the -
unified soil classification system, and tables with the particle size

distribution data for each sample.
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Nominat Dimensions for ‘U.S. Standard Sieves

mm
5in. 125
4in, 160
3 in. 75
2 in. 50
1% in. 37.5
1in. 25.0

3/4 in. 19.0
1/2 in. 12.5
3/8 in. 9.5
No. 10 2.00
No. 20 0.850
No. 40 0.425
No. 80 0.180
No. 100 0.150

No. 200 0.075



CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ASTM Designation: D 2487 - 83
(Based on Unified Soil Classification System)

SOIL

ENGINEERING |

Criteria lor Assigning. Group Symbals and Growp Names Using Laboratory Tests*

Soil Classificaton

Group  graup Name?
Symbol
Coatse-Grained Soils Gravels Clean Gravels Cuz4 and 1=Cexg3t ow Wall graded gravel‘
More than S0% retained on More than 50% coarse Less than 5% fines® g
No. 200 sieve fraction retainad on Cu=a andior 1>Ce»af GP Poorly graded gravei® {.
No. 4 siave - T
Gravels with Fines Fines classily as ML or MH GM Silty gravel” o
More than 1224 tines®
Fines classily as CL or CH GC Clayey gravei™ 54
Sands Clean Sands Cu=5 and 1= CosdF sw Well-graded sand’
50% or mare of coarse Less than 5% fines® =
fraction passes No. Cuw6 andlor 1 Co>3f se Pootly graded sand'
4 sieve
Sands with Fines. Fines classuy as ML or MH sM Sitty sand®M!
More than 12% fines® ~
Fines classify as Cl. or CH sC Clayey sang®t’
Fire-Grained Soils Silts and Clays inorganic Pl>7 and plots on or above cL Lean clay®iM
§0% or mare passes the Liquid fimit less than 50 “A fina?
No. 200 sieve
Plw4 o plots below “A” ML Sk
line*
organic Liguid limat - aven dried s oL Orgame clay™-¥¥
Liquid limit - not dried Organic sitt“tMo
Silts ang Clays inorganic Pl plots on or above “A™ line CH Fat clay®®-#
Liquid Jimit 5 or more
P plots balow A" line MH Elastic suteM
organic Liquig limit - oven driad OH Organic clay“-**
Liguid limit - nol dried
) Organic sieM
Highty organic soils Primarily organic maiter, dark in color, ard oegamc odor PT Peat

ABased on the material passing the 3-in. (75-mm) siave.
Bt rela sampla.coinlained cobbies cr baulders, or both, add

*with cobbles or boukiers, or Both™ 16 group nAMe.

Clravaly with & ta 1246 fines requirs duat symbals:

£
Cu =D, D, Co =

©,)

BiotPen

Fif 50i contans 159 sanmd. add “wilh Sang” to group

“it Anternerg Imils plol in halchea area, sail 15 a GL-ML,

sdry clay.

®if seul contans 15 10 29% pius Mo, 200, add “with sand"

ar “with gravel,” whichever is predominani.

Dt soil contams= 3086 ptus no. 200, predominanily sand,

GW.GM well-graded gravel with silt name
GW-GE well-graged gravel wih clay Gyt finas classify as CL-ML. use dual symbot GC-GM. or ads “sandy™ 10 16 groun name. _
GP-GM poorily graded graved with Silt SC-SM. i so oontalnstf{lil% plus N, 200, pregominamly
GP-GC poerly graded gravel with clay il lines ara orgame. add “wilh organic knes™ 1a group gf:vel. add “'gravelty” 1o grovp narml.
DSW; wilh 5 10 129% lines require dual symbols: nama. oPlzd and plols on or aw “A™ line.
SW-Sht well-graded sang with =i it soul contains>15% gravel, add “with gravel™ tn group PPI-!-: or plols below “A' Ire.
SW-5C well-graded sand with clay name. OF'I plots on or auu:na A" line
SP-SM poorly graded sand with silt Pl plols belew “A™ lne
SPASC poor by graded sand wilh clay
SIEVE ANALYSIS &0 -
| screen-in | SIEVE MO For clossification of fime-gromned soils 3
aollM'N i ¢ w0 20 a0 60 Ho o and Tine-gramed Fraction o7 coar 4e-oroined //
- Sqis > V.
H soF — e
\ a Equation of ‘& ~Line & (-,/
o ¥ \ 0 g L Horizantgl of $I=4 to L1=255, v \b K>
z \ . W | fhen PE=0730L-20) 4 (OB LS~
" \ Dyg= 15mm a z Equation of U~ Line q" L~
=% X il - verricol at LE =16 o PI=7 P OQ\
L] « > then PI=0.9(LL-8) Vs
- \\ - .: 304 -
El s Y 6 = ) //
- w o
E \, Dy !.!l!lll g ; /, 0\’
= L wi 3T AF MH on OH
\--..___ LTI [ / LA
0 /
= { P
2 o S ) s 10F 7o
w0 o5 3 o3 YT i e e ML= OL
PARTICLE SIZE IN MILLIMETERS 4l : 1
- B [FRTs 9 1 3 4 L
SR e LY -.‘n"_‘:g‘;-m_“ 0 o %20 30 <] B0 T0 T3] 30 Y00 Tio

LISUID LIMIT {LL)




(

F#li!*i***lh*ﬂﬂ******nﬂ**li&**** SIEUE ANALYSS ### =54 RAXXR AR XRXAEZARRRARARTREN

W1 SIEVE | CUMULATIUVE | % I SIFVE | CUMULATIVE | % 1
1 SIZE | WETGHT | PASSING || SIZF i WETEHT i PASSING |

, mmmm——ae lmm e e e LU ) (- | mmm e m e —— om e i
I 4 | -—= 1 —— ] $4 | -— -—
| 3 t o 100 11 #3 | ——— -—
1 2 I 8.45 | 8% 11 #10 180 | 23 |
[ 1-1-2 ) 16.98 | 772 10 816 | — —
| 1 | 26.0% | 65 11 $20 | 386 | 16 1

i 2,4 | 32.205 | 57 11 $30 | _—— -—
) 172 | 39.6 | 47 i $40 | 639 | 6.4 |
1 3,8 44.32 | 41 11 $50 | — _—

| #4 I 52.95% | 29 11 $60 | _—— _—=T

I PAN | 21.6% | I #30 | 783 | 1.2 |

[ [ S o —— s i bro#100 | 794 | .9
1 TOTAL | 74,64 | P o200 | B0 i W30
I R R e 1

b1 TOTAL | 818 | |

Project 452424, Hole $7.1, Sample 1.

ol

4“RARARAAREEA AR R RRREAEERRER AR AR SIEUE QHALYSIS #¥ A XXX XA AR AR ARAXZEREIRAARRARARARRA

1 SIEVE 1 CUMULATIVE | . % i1 SIEUE | CUMULATIVE | % i
1 SIZE ! WETGHT I PaASSING 11 SIZE ] WEIGHT 1 PASSING |
e = [ e e s I R i | e feme - - {
| 4 I 2.06 1 87 11 #4 - -
I 3 1 12.445% | 32 11 #3 | ——— -
| 2 i i/.57 1| 76 |l Fi0 1 174 21 1
| 1=1r-2 22.49 | a9 il #18 | —— _——-
1 1 | 28.74 | an It U 1 DAL 14 1
! 3r4 | 22.28% | %4 11 #2320 | - -
i 1-2 | 38.31% | 47 11 4 | 202 2.4 1
[ 378 | 4l.%25 | 42 1 $50 | -—— ——-
i #4 1 49 . 455 | 31 11 #Al | —-—— -—= i
| PaN | V2.6% 1 11 431 | 259 | 21
| m e~ e e o R I %100 ! 375 1 1.4 |
I TATAL. | 72.10% 1 it 2200 | 899 720

; F o me e e e T T e e e !
Large size material (1 TOTAL | 918 | |
5 0 100

A coiect 452424, Hole $7.1, Sampia V.

1




EKAAREAERESXARBR LRI HHB LA R ERAF2XE QICUE HNRLYSIE %€t ue 5 e X L S S4B S BB XA R B S E BN NS

1 SIEVE 1 CUNMULATIVE % i SIEUE 1+ CUMJLATIVE | % |
I SI1ZE I WEIGHT | FPASSING b SIZE f WETGHT b PRSSIMG
| PSS NP [ —_— S P e [ e o e B i I
i 4 | - E—— #4 | —— ] —
{ 3 { 01 100 ¢ #8 I -——- T |
! 2 | 2.41% | 96 11 #1901 99 20 |
1 1=-1/2 | 5.82 i = LTI E— ———
I 1 i 19.6 &5 | $20 I 1%% ¢ 17 |
i 374 | 27.75 | 51 |1 #3300 ——= 1 -—— 1
| 1,2 1 35,325 | 22 0t #ad Ab4 8.8 |
i I8 | 35,425 | 21 11 #50 | - ——=
[ #4 i 47,965 | 23 | 40 1 —— ——
| Par | 13,11 | L B30 | 707 1 L.2 |
e = o e e R T Tepe 1L #1460 I 17 1 .8 1
I TOTaL | S&.07% | (O 28111 B 732 1 4|

[ S [ —— e {

i1 TOTHL 1 744 | |

Project 452424, Hole %7.1, Sample 3.

UEEBRAARERARERRXSEXX LA A A AN XX H A XX QIEUE AMNALLYSTE #E X I XX A XA B0 50 N0 21N HR AR R

i SIEUE | CUMULATILE | % Il SIEVE 1 CUMULATIVE | % |
I SIZE i KE IGHT | PASSING 11 S1ZE i WEIGHT I PRSSIHNGE |
[ o o e e | - it e I e — e | mmm - — |
| 4 i g | 109 i1 s | -—= -
} 3 i 347010 93 i %3 i ——— ——
I 2 i B.35 1 S7 11 EiD i 29 26 |
| 1-172 I 12.281% ¢ 79 1 #1d | —_——— 1 -
I 1 | 1g.26% | [ $ih | L= JECE |
§ 374 | 200285 L #51 ¢ —— ———
I 1,2 | 28 .54 | 49 || #3) 51 | 6.8 1
| /8 | 48.2809 1 43 11 #=g | —— ] —— ]
b {4 ! 24,56 | 31t A0 —-——— —_— ]
{ PAN | 15.43%5 | 13 #30 a2l | 1.9 14
e [ T T T 1L #1000 o 426 1.7 |
b TOTAL | 50.195% | 11 #2090 | 4%4 % 11

il = | m e e — - |- mm e 1

bOTIITaL 1 549 | H



’3*****-**&-&***&4»h-**%***ﬁnﬁ%*«-gf SIELE SMHALYS = P Y T A L X R L L Lt

| SIEVE | EUMULATIVE | % i{ SIEVE | CUMULATIVE | % I
| SIZE l WEIGHT 1 PASSING | SIZE | WELBEHT 1 PASSING |
A P e e [ e m e — flommm—— R fomm——————— i
l § 4 { 3.45% | 9z 1| s | -1 -—— 1
i 3 f 3.45% | 23 14 3 | w—— ] -——— i
F | 2 | 7.86% | 87 1|1 #1011 0%s | 24
I 1-1-2 | 10.17 | 31 1 FLe 6 ——— | ———
t 1 1 17.88 | a6 11 2t | 201 | 17t
- Ira | 22.235 1 53 11 20 | -—— 1 ——
| B 17,2 i 27435 | 42 1§ ui | L3301 g.1 1
i 3/8 | .52 i a2 1 %51 | —_—— ———
: H #4- I 36.735 1 30 ¢ #6i0 i -} -—— 1
i FAN | 15.385 | ] £80 1 411 f 2.6 |
| = m—————— o e = Py dkL00 i | 2.1 i
I TotaL ¢ 52.02 | 11 #3200 | 429 | 1.4 1
: ; flmmm e | mmmm [P 1
Large size material 1 TOTAL | a5 1 i

5 0 100

oo ject 452424, Hole 97.1, Sample 5.

'i*l'*'********'iﬁi***iiﬁ****ﬁ***‘**** SIEUE ANALYSIS FURCFRERD B A AR RAXRRARR AR RN

L | SIEVE I CUMULATIVE | % 11 SIEVE ! CUMULAT TVE i % 3
| SIZE | WEIGHT i F&aSSING [ SIZE § WELEHT | PeSSIHGE
|-~ = |~ e —— e = | mm e — e —— [ — e m s = }
{ &4 l 1.97% 1 s Lt 4 i w1 ———
I x i 3.03% | P4 41 #9 l —_——— -_———

; | 2 | 14.71 | ?Z 11 $10 1} Daa | 2.7 1

A S TN R A PRLEIE g ot #is 1 — —_——

o 1 1 4L .La- 28 11 L d 112 | 2.5 |
i 3.4 | 47,486 | 13 i1 LEHD | ——— = |

L o2 | 61.5%% | & L #aii | L2311 2.1 1

b 3080 52,51 1 a 1% £50 | - -
¢ {4 [ S%,17 3 1) $o0 d e _——

1 PAN 1.825 1 | 1 el BB B
| e L [ m e —— I Y | B B9 L7

1 TOTAL | B4, 798 | T S 1S | S LaaE | L4

(e ———— rm e e i

: by TOTAL | 765 |

b

Project 4952423, Hole %7.1, Sampie &.
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FEARAXRRAABRLEN RS UL R B S R sty SIEUE

SIEVE

- —— -

TOTAL

CUMBLART IVE
WE IGHT

2.33

39.75%
4%.216
13.09

T ————

G8.30%

Large size material

5

0

i

%

PASSING

—— -

————— - ——

100

Project 452424, Hole 95.%, Sample 1.

LA XS A XS R A L A AR Xl Tl

i

SIEVE
SI1ZE

3/4
1.2
3/3
&4

PAN

- —

TOTHL

CUMULAT IVE
WEIGHT

4,22
11,8585
22.745%
32.175

52.4
49,135

el e T e ——

Project 472424, Hole ~%.9,

1

SAMmG i e

SIEVE

%

PASSING

A v — -

.

AMALYS]S **¥H %S4+ 452 R rddF A4 E s st onai

Il SIEVE
Il SIZE

#200

ﬁb[HLYSIS ABEABARBEAE S LR A BB XS XA BALERT R NT R

[t SIEUE
11 SIZE
8 (A —

|
}
|
§
!
1
|
|
1
[

#4910
\
; #2050
[ o s
it TOTML

CUMULATIVE
WETGEHT

- ——— A ——

CUOMULATIVE
WE TEHT

——— . — i —

—— e T -

%

%

6.5

sl
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‘(iiqiﬂiiliibilii**ﬁﬁﬁ***#*iﬂ**d SiEUE

. F SIEVE | CUMULATIVE %
l‘l SIZE | WE IGHT | PASSING
k j [T, | s e = e
| 4 | ot 100
o 3 1.86 | 34
l ! 2 8.105 | B84
|o1-1/2 | 14.19 | 21
| 1 20.345 | 59
I’I 3s4 | 24.01 1 52
i 12 28.375 | 43
i 38 | 31,095 | 33
T VI 36.225 | 27
l | PaN | 13.54 |
|__.....-. _____ | —————— F s s v o
| TOTAL | 49.745 |

,‘nject 452424, Hole ?5.%, Sample 3.

"Di**ii!*i*!**ﬁ*******!!ﬁ**lﬁh*i SIEVE

M1 SIEVUE | CUMULATIUE | %
| SIZE i WEIGHT b PARSSING
e e e e - | et e T
| 4 | 1.955 | 9a
i 3 | 1.955 | P
| 2 i 8.12% | 54
i 1=31-2 1 13.12% 1 74
| 1 i 12.3%% | 52
| 3s4 23.47 1 o3
| lr2 | 28,29 | 44
{ /8 | 31,208 | 39
! #a ! I5.358 | 27
| Par 1 13.%45 |
O T i i i it R i i
I TOTAlL | 2i1.315 1

Large size material

] 5 0 100
Project 452424, Hole 95.9, Sample 4.
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ANALYSIS

|
(|
1l
11
i
il
|
il
il
| ¥
I
il

L

SIEVE
SIZE

— - —————

#3

EL Y]

#16

$20

#30

$41)

$50

#60

251

$100
#2031}

- ——

SIEVE
SIZE

EE 000
204

TOTAL

|
1

CUMULATIVE
WE IGHT

- — o ——

CUMULAT T UE
WELEGHT

- — s ————

£

%

e —— —————

—————— i ——

l

WS A J LR LS SRS REECE R RR ST RN AR



T R RRBRRRRA R RN E RTINS NN NN SIEVE

SIEVE

!
I
|
[
I
|
I
1
i
|
i
!
1
f

CUMULAT IVE
WE TGHT

0

LAA
1.48%
5.9
10.865
18.19%
21.98
2B.445%
23.71

B - ——

Project 452424, Halm 95,9,

{ %

i PRESING

|
|
i
1
H
1
i
i
!
l
|
|

Sample 5.

| ——— - I——-———.-.-.___.-

-

1090

99
%7
8y
79
65
53
45

————— ———————

ANALYS]S #5323 aX82R3 42 R 22 X4 2RI R R CRAARER

SIEUE
SIZE

#4

i#3
%19 14)
#le
#7210
#30
$#40
#50
131
30
#1000

|

i
|
!
i
I
|
i
1
1
|
¥
[
|
1
t
i

CUMULATIVE
WE (GHT

o

}

%
PASS M5

t
|
i
|

|
|
l
|
|
I
I
|
[
!
|

iy
H

ey

g



R L L e T e A SR I T e T SIEUE AMALYSIS S5 R%ansnss xf 84S X A 5 AR F AR R R NN AR

I SIEVE | CUrMOLATIUE 1 % 1 SIEUE | CUMULaTIuE ) 5 l
I SIZE I WEIGHT I PASSING 11 SIZE I Wi [ MY I PRSSINGE
T R el LT P pp—p— (i, [P S e Ty |
! 4 | g | 188 11 4 | _—— -—
i 3 f 6.98 |\ 28 1 &3 1 - ———
i 2 i 24.30% | 56 |1 #11 ! LREE B
PoI-12 35.08 | 3% 11 #ie | - ——— 1
! 1 1 48.22 | 12 1 k21l H 122 | B
i 34 1 52,105 i .6 11 40 |1 ——— -——
I 172 | S3.98 |1 2.2 11 f4it 16/ | L4
| 3.8 i 54.4% 1 1.3 11 L5 ) i -} ——— ]
! #4 I 54.80% | 7oL £40 1 s | e ]
| PRN | . 339 1 11 HE t 288 1 2
S [ e e (- i1 #1001 .284 | W21
I TOTAL | B 1ws | S T SR TR i LACR I L1

I R e mm o mmm i

FE TOTAL 1 L339 i

'[aaject 452424, Hole 95.9, Sample 7,

A =
[_li*Il'%il!l*lil*i*i*!!*******i** SIEUE ARGLYS[S ##F XX 4 AXREXFEXARAAEEREREXERREN RN

i SIEVE | EUMULATIVE % 11 SIEWE | CUMULATIVE | 4 i

I SIZ& I WE TGHT ! PASSTNG |1 SIZE | LI IGHTY | FrRSS MG |
= | e e e R e i e——— [ et | mmr e e — e i

| 4 i gt Toa |1 o e | e

{ 3 i 2.4a%5 | 25 I i | _——— —_——

| 4 | 13,95« i gnoli 00 HE S 20

| 1=-1.2 | 7. 51% adg i Fle H ] ———

{ i I 29.14% | 48 11 Fouood isl i 1a |

i 374 I 2.7 41 i *3H i -] ———
L lr2 | ZF.13T 3% 011 Hatl ) 3ET I
i i | 29,08 g 11 i) 1 _—— ——— ]

| #4 { 42.42% 1 24 {1 Fea i —— ———

1 I Pak | 13.27 i |1 &R0 ] a& 2 | i.8 1
T e e e PR —— Ly 1y = 1.2 |

l TOTAL | BE &Y 8 N | *1151) i 4974 | -

[ B e e jrmer———————— |

. Ak A S5 | i

L




EABARVEERER AR R R E RV E AL oA RS vL s QIFUE BNALYD (Y 4+ 4+ 2R RN S+ P24 LGS EX AR DL HGd L b0’

I SIEVE | CUMULATIVE | % I} SIEVE 1 CUMULATIVE | % 1
I SIZE | WEIGHT I PASSING || SIZE i WE [ GHT I PASSING |
fmm i | w—m——— e —————— | m - ———nmem— | [ m——————— P I pe e i
f 4 i —-——— 1 -——— |1 E ¥} i —— ——
I 3 | - -——— | #8 | -} ——-
I 2 | g1 100 11} $10 t LDEP # t
1 1=1/2 | L85 97 11 #1é | ——- 1 ———
] 1 | 2.515 | 9x i1 #2720 | .12 1 S |
i 3’4 | 3.4896 | 20 11 $#30 { —_——— ] -1
| 12 | .1 | 86 |1 #2410 | - 3 |
t 3,8 | 5.155 | 83 11 #51 | -——= | ———
1 #4 | S.44% | 77 1 410 | ——— ) -——
| PAalN | 272.72 | b #80 I .52 | .6
| m——— e e e ———————— 11 FLul | =Sl B A |
i TOTAL | 3¢.18 ; [ #2100 t .524 | 01

[ PR R e . |

[} TOTaL I 624 | |

Project 452424, Hole 93.1, Sample 2.

ERAABRARXFARARABARNER XSRS ER R 2%% CGEUUE qr-h‘.‘,l_“{gl:-j AFFES I LLTRBF ISR FTERARPF AR EE S 4 SRR

| SIEVE | CUMULATIVE 1 % It SIEVE | CoMULAT TUE | % |
I SIZE | WEIGHT I PASSIHG 11 SIZE | HWE [BHT ) PASSING |
[ R T R L | n s o i s e [rmr e m e |
| 4 i ——— -t ik | | —-———
| > H g1 108 11 1} } ——— ———
| 2 I 13.205 | a4 11 #1000 | 224 | 7.4 |
{ 1-1-2 H PR R 65 11 L I | -—— ——— |
] 1 l 34.le |} 37 11 £ | L2201 5.9 1
I 374 | I8.89% i 23 11 500 I —-——= 1 -———
| 12 | 42.97 | PR #4u i 373 s |
! I 45,68 1 7O #51 i | —
| #4 i ag.17% 1 11 ¢ #aU ! -—— -
| P&iN | .87 | 1 F 1 | LRG| 1.2 1
[ e e 1P #Luo BaE | P
| TOTARL 1 54,345 | il 200 | VBRI A

| bmimeiis e U S [P Iy S

Iy TOTAL | .01 | |

Project 452424, Hole #3.1, Sample 3.



hiﬂil**i*!iihl*!ii#li!**i**ﬂ blEUﬁ ﬁNﬁLfSIH *1w¥%*«f**&&*i*4*&*u*§i¢¥*4444¥a

SIEVE |' CUMULATIVE % [t SIEVE | CUMULATIVE | % 3
SIZE | WEIGHT 1 PQSSJNG 11 SIZE f WEIGHT I PRSSING |

B e e fmm—m—emes G | fom—emccnee———— I -1
4 l —— ——— 1 $4 | -— —~——
31 0 160 11 8 | _—— 1 ese

2 1 7.11 1 86 11 #10 | .1%4 20 1
1=172 13.05% | 74 1 #le | -—= -—=

1 1 19.48 | 62 11 #%0 | 239 1 171

374 | 25.01 | 51 11 #30 | ——= 1 L

172 | 29.84 i 41 11 $40 | L4723 | B.& |

378 | 32.62 | 36 1| 20 | ——- -

#4 | 37.39 26 11 #$60  | - -——

AN | 13.25 | 1 #30 | AB8% | I L
S [y S e R b #1080 878 | 11
. TOTAL | 50.64 | tL #2000 | 691 | .5 |
1 e f—mmm e lmme —————— ]

I It TGTAL | 705 | |

i Rfoject 432424, Hole 93.1, Sample 4.

l.
|
A

FEAAAZARBEREARARS L ARAEEZRRBR AN 2% SIEUE ANALYSS ¥ X FAAARAAREX AR ERXAREARRXE XXX RN
¢ 1 SIEVE | CUMULATIVE | % (1 SIEVE | CUMULATIVE | % I
I SI1ZE | WEIGHT I PASSING 11 SIZE | WE [GHT | PARSSING !
P P S jmm—m e ——— [ R T R e I
| 4 | 0o 100 #a | —— S 1
a 3 [ 4.535 | 2L 01 $3 | -— 1 -
t 2 1 13,7245 | 74 11 #10 | 1 19 1
Io1-1s2 17.%6 | a7 1t #14 | ——= | -
L 1 t 26 | N #20 | .226 | 15 |
| 374 | 29.215 | 45 |t #30 | ——— —— 1
P 12 | 33.836 | 36 11 Fa8 | L4748 ¢ 6.3 1
! 33 | 38,65 | 316 50| ] —-— 1
[ $4 | 41,165 1 23 11 #eu —— -
i PAN | 11.96 | [ $20 | 623 1 1.3 ¢
R e e R LT T —— | 11 #1000 | 633 | 9
= | TOTAL | 52.125 | 1 %200 LBAD ! .41
fle— e R L T P e ——— a1
bl TOTAL | T !

Froject 452424, Hole %3.,1, Sampie Z.



EREARERRASARA LR RN bR E e nnse GIEIE

CUMULARTIVE

o —

I.

WE IGHT

9.565
13.205
19.7
23.56
27.54
30.44
34.93
32.72
43,19
10.15

P P ——

Large size material

6

0

|

b 4
PASSING

——— e

100

Project 452424, Hole 91.8, Sample 1.

ARRARAARRAERABERARAR T 22 AR ER 24N SIEUE

CUMLLAT TUE

SIEVE
SI1ZE

—_— e e e e o e e ot o e e aue

WEIGHT

—— . —————— ——

4.17
6.1%
10.44

SELMERNE B IR R

_——

%
PasSsSING

o

3z

Froject 454424, Hole 9l.4, Sample w.

SHALYSIS %% 1335443254445 XBRRUREIRFENERS

1l SIEVE | CUMULATIVE
11 SIZE ! WEIGHT

L e et ~mm———— -———————
I #4 | e,
| #$3 | -
i %10 ) 106
i ¥l | -
11 &#20 | 222
1t #30 | ———
1 #40 | 473
' #$50  | _——
i1 #al | -
] $#590 | -611
1L #%iuo | a2l
Ll #2000 | L.632
| fmmmee——— e e
Py TATAL | -Hé
ANALYSIES

1l SIEVE | CUMULATIVE
i1 SlZe I WE [ BHT

[ lemr e e ittt L
i1 4 | S
il # | [S—
14 10 132
i *le | -
il #29 | A
11 #3001 -
il a1 | &ia
Pl &0 | -
| #=0 | ——-
b #30 AEG
il #1000 &34
1y #2109 | 591
Plemmm———— jmmm e
b1 TOTAL | 695

!

A
PRSS MG

§ i e ————

]

——— e ————

e e - ———

i
|
I
1
i
{
i
[
|
l
|
|
1
i
1

BAERALAE X REEZRR AR ALFTARIAERRERE R

|
|

oy P i B My | i gl G

e



"'in’\_;ﬁ__"{lff*_f}i’_ﬁ**i'ﬂ%i!i"ﬁ*!!-1!-**‘ SIEUE ASNALYS[S #AA44XERURARRERLLARARRABR AL X BN 6 8@

EVE: |- CUMULATIVE | % il SIEVE | CUMULATIVE 1 % I

ORI A WETGHT | 11 SIZE | WETGHT I PASSING |
= ] : Hi e ] )t | 5
' : -1 i | e | e—
A ([ I 100 i | | sioga
_lfi .37 4 99 11 I .104 1 35
E B 1.7 | 97 11 3 —— —_—
r 3.325 | 92 11 i L1321 32

— 6.235 | 85 11 i _— ] ik}
ﬂlaT 11.83% | 72t { .21t 26 |
3 15.925 i 62 || \ it | WS |

. i 24,09 | 43 1| I —_——— ] s
I'- 18.27 1| i ! .48 | 3.8 1
Rl memmmsmme e i1 | L4971 2.4 1
1 42.36 | 11 200 | .523 | 201

: | i i s o (———, |
'l{ i1 TOTAL | L5261 |

Foject 452424, Hole 8.6, Sample 1.

— ey

TARAREARBARRRAAERR RS AR LB AR R e xxD SIEUE ANALYS[O N aansatnasNtss st tnsstnnsetssn

¢« 1 SIEVE | CUMULATIVE 3 % 1t SIEVE | CUMULARTIVE | % I

1 SIZE | WE1GHT I PASSING 1 SIZE ( HWELGHT 1 PASSING |

. O e 1 PR ——— frorm s mr——————— [mwm———e———— {

| 4 | o | 100 {1 #4 1 ——— ] PEEE |

1 3 ! 1.295 | 98 11 #3 ! -1 -

1 2 I 2.30% 1| 85 11 #1111 1 . 2% 1 18 |

| 1-1-2 | 12.21% 1 A $16 | ——= ] —_——

T | 1 | 26.43 | a3 1l $218 | L3218 14 4

| Ira | 32.5%5 | 43 b #2301 -— ———

i | 172 | 39,76 1 37 11 I EY TR 554 | 9.2 |

| 3.8 43 .595 | 30 11 50 | _— ——

T 4 | 4%.% | 21 1 #5650 | _— ] ———

i PAN | 13.12% | il #B0 .38 | 2.3 1

I it et |~ e il #t00 1 P13 1.6 1

b ] TOTAL ) 62.625 | b #2100 | JEE | -4

[ lmmmmem e [ R P e |

! I TOTeL | SHE | |
L

Project 452424, Hole %0.6. Sample 2.
'

b,



4 [
] 3 1
i 2 |
I 1=1s2 |
I 1 i
| 374 |
4 142 I
| 3-8 |
L 'fﬁ- l
] PaN |
et i
I TOTAL |

RN RN NAER AR N RIS SIEUE
I
I

CUMULATIVE 1 %
WEIGHT I PRSSING
e
1.75 1 97
3,66 | 94
10.70% | 82
16.6% o
22.68% | 62
27.07 1 5é
22.61 | 47
36.23 | 41
42,635 | 30
18.255% |
-------------- -
50.99 |

; Project 452424, Hole 90.6, Sample 4.

EZE R 2R ER S SRR E SRR R LS LR SIFUE

I SIEVE 1
| SiZE |
= |
I & 1
| 2 |
| 2 i
I 1-1s2 |
' 1
t /4 l
| 1.2 |
| z/3 |
| #4
] PR I
R ot 1

I TOTAL |

Large size material

5

CUMULATIVE %
WETGHT | PARSING
______________ e e e o
.94 |1 93
9.89% | 31
31L_75%% | 3
an.sd 2
47.76 | 2.9
BN.24% ) IS )
BL.1% i 1.3
51.28% 1 .1
51.33% . P
.a%g |
5 T
S1.543% |
0 100

Projmet 452424, Hole 90.5, Sampie 5.

ANALYSTS RE4ARRRXRBERARAIBAXZRARERBIRR SRS XA R%

T

I
I
|

i
i
!
|
!
t
{
i
1
i

i
t

|
1

ANAELYSIS 4252 %% %P XAIHERMHF 04 HX W0 2EHEXR SR

i
|
H

J
1
1
i
!
l
1
1
|
i

S IEL'E

-

SIEUE
SIZE

E100
w200

I CUMULAT IE
1 Wi IGHT

Lo L' o

——— i — -

i1 CUMULATIVE
I WE [GHT

i

%
PASS Nz

—— -

1
PASSING

B s o e

—

i
1

- mkh hme e Bk el R e vk



FRRERREARRR A% B F AR RAR 22 SIEUE ANALYSIES s*ssssnesprsnansnsssnsnnens

I CUMULATIVE 1 % 't STEVE + CUMULATIVE | %
' WETGHT I PASSINGG || SIZE | WETBHT I PAS
i L h mm e - ———— et rnmwanecsa| s ———— | R T TR —— [ Ep G
2,721 ) 972 11 7 #4 -—=
5.29 | 93 | 3> I ——
12.355 | 84 1| #10 | .108 |
= 18.81% | 76 11 #16 | -———
vl 272.70% | 6% || #00 | 204 |
il 34.10%5 52 11 #30 | -
o] 41.12 | 4g || *an | 418 |
S 46,105 | al 1\ #%0 | —— i
b 63.935 | 31t $40 | ——— |
q 24.7a | 11 #EN o552 |
T tar R ——f———— e I ST 566 |
ToTOTaL | 78.67°5 | I #zu0 | LB84 |
- [ [ R U  [PEOR— |
Large size material il TOTAL I 6 I

N 0
.r,.-.-,:-,;:j---d'c-t 452424, Hole 87.7, Sample 1.

]

{
i
¥

i
-

2




|
|
f
l
{
i
i
i
|
|

- ——— e

CUMULATIVE
WE IGHT

- ——— i o ———— —_

%
PASS ING

"

———

Project 452424, Hole 37.7, Sample 2,

, AARXRARARAERXAAR AR S LR B RN AR AR LR SIEUE

Project 457424,

SIEVE
SIZE

- ——

f
|
i
|
|
[
H
i
|
i
|
|
{
1

CUMUL AT IVE
WE {GHT

———— e ———— ———

el R o pmp———

e mm —— PR e et i = mm e e b —

-
PASSIHE

———— - ——

ANDLY SIS % K550 5 5 2050 65055 30 56,5500 2 00 2030005600

11 SIEYE
Ll SIZE

- —

ANALYSIS
Il SIEVE
1t SIZE
|| [eosmisarians

e i e g i —

|
b
i
l
I
I
|
t

CUMULAT IUE

——— e - —

CUMULATIUE
WELIGBRHT

—— e . - ———

|

|

% oL
PASSING. .
. o o |

e £ L LT TR S AR X E SR LSS ST AT E LSS R

% |
PASSING !
----------- [




]

lgiﬁ:iﬁnmi&aﬁ**u*n**inipyﬁ*ﬁﬁa** SIEUE ANALYSIS 4 %4XARRAXRINNLSLRLRB R LREELEWHN ¢

1 SIEVE 1 CUMULATIVE % If SIEVE | CUMULATIWE ¢ % |
r.l SIZE | WE IGHT I PASSING 11 S12ZE I WELGHT I PASSING |
| feressidee | s ————— R PP el i | cem e -—— S —— '
| 6 | -— —— 0 - %4 | -—-= | -

1 3 [ 0 | 100 1| #8 | ——— ——— ]
i1 P4 I .53 ) 98 11 #i0 | 027 | 66 |
I 1-1/2 | 1.41 | 96 11 #1s | —— —_— |

I 1 f 2.47 | 93 11 #2n | 08a | 53 |
p! 374 | 3.94 | B8 11 #30 | —— ——— ]
| 172 | 6.055 | 82 11 $40 | L3111 25 |

| 3,39 | 7.285 | 79 1+ #50 | ——— ———
o) #$4 | 10.125 | 70 11 %80 | —— ——
Co PaN | 23.8 | 1 B0 .43 | .6 1
R e et A i #1u0 | 483 | 1 A

1 TOTAL | 33,926 | bl #200 | .484 | 01

! [ leem = e | — - |
i1 TOTaL | 484 | |

Egoject 452424, Hole 357.7, Sample 4.

, ERUBERRRAFRAIARR RS s nawne2x24% SIEUE ANALYSIS #2342 A2 RSURAR AR 4R FARTRERAEANE R %

*I SIEVE | CUMULATIVE | % 1t SIEVE | CUMULATIVE | % 1

| SIZE | WE IGHT | PASSING 11 SIZE | WE [GHT | PASSING |

N | S o mmmmmm e [ P fmmm e ————— . i
! 4 no 100 11 24| st | —— 1

i - 1.25% f 9% | #3 S wosase 1]

, . 2 3.25 | 86 (1 %10 | L2581 | 24 |
L1 1-172 5.2 | 31 1t #re | i | S
T 1 ?.5a | pc- SN B R S R L3941 £ |

| 34 | 9.64 | a4 11 #:2 | S R

[ Y 172 1 11.91 | 56 11 $an | 587 | 11 |
o 3.8 | 13,736 | 4% 1L 50 | en | ——
1 #4 | 17.50% | 34 11 #a45 | —— -

[ ! PAM | 3,17 1 ¥ #4900 LA 3.5 |
| 1memmmemae b s § i b 11 #1000 74 | 2.8 |
41 TOTAL | 26,675 | 11 #2000 | .781 1 1 |

| L sssrnism = forem e {

'L TOTAL | .305 | !

i ;}oject 452424, Hole 37.7, Sample 5.



HERFIBAAXZERNR A AR AR AR EA R R4 qe 5% S{EUE

i
I

I
(
l
!
{:
l.
'.
t
!
i

SIEVE | CUMULATIVE
SIZE i WE [GHT
__ﬂ_-_---[___-*__-- -----
4 | S
3 0
2 1.51
1-1-2 | 5.14
10,26
3/4 | 13.97
1,2 | 18.045
3.9 | 20,945
$4 1 26,255
PaN i 11.56
__________ P o e
TOTAL | 37.815

 Projeet 452424, Hole 37.7,

o

1 %

t
{
|
{
i
1
|
|
|
|
t
I
|
|

Sample 6.

PASS ING

- ——

- -

140

-]
3é
73
53
52
45
31

AHHLYS TS

L e

—

— -

SIEVE
SIZE

#20
#30
#40
#5010
#60
#30
#1080
#2010

l.

CUMULAT FUE
WEISHT

— i —— - —— o —

%
PASSING

i
|
i
i
1
t
'
i
1
1
1

R N R e T P T T L P T R R

i
1
i

i
|
I
i
|
!
i
i
i
l
|
|

1
b

-

g
il

b
FLRRTL

$

s



ARNBREBRRABRERERABERZRARRRRARERRARER SR SIEUE ﬁ“ﬂl-YSjS ERP RTINS R RN T RTWRT WS T RN

. SIEVE | CUMULATIVE | % 11 SIEVE ¢ CUMULATIVE 1 %5 {
-ll SIZE 1 WE 1GHT I PASSING Il SIZE | WE {GHT I PASSING |
-------- leemmeomm—mmm e demcmc e | | mcmm e mm | e m e mmm e fmmmm e |

' 4 0 | 100 11 $4 | — e

! 3 7.33 | 87 i $3 ! — —

1 2 | 10.89 ¢ 80 11 #18 I L% 22 |

I 1-1/2 | 16.105 | 71011 #16 e e ]

b 1 1 22.83 | 59 11 #20 | 174 | 18 |

' 3.6 o 26.445 | 52 (1 #30 | _— e

f 172 1| 31,575 | 43 |1 #an | .344 | 2.8 |

i 3,8 | 34,735 | 38 b1 #50 | i | covms 4

i £ | 40,435 | 27 1t 440 | s | N

i PRN { 1%.2U0% | il #=2d 1 LOa54 | 2 1

f  Assssseses i o s 1P #1001 472 | 1.5 |
ETITI ToTAL | 55.84 | Pl #2080 488 | P
i . T —— lomemer———— ———— jememm————— [
: il TOTAL 1 .8 i |

iflfujact 452424, Hole 86.3, Sample 1.

-

£G*.lllli}illi,**l*i**il*l****ﬂl SIEUVE AMALYSIS AXFEARBaZXRXAEXR AR ARSI RARARXARENR

I SIEVE | ECUMULATIVE | £ LI SIEVYE 1 CUMULATIVE ] !

; [ I SIZE | WEIBHT I PRSSING 1 SIZE 1 WE [15HT I PasSSING
| o 2 i 5 o i s e Y i 1 b i s e e o i
] 4 i 0 o1 Lan 11 a1 —— ] ——
§ ] 3 { 4.925% | 89 11 £#3 1 ——= ~——
i ! 1 2 | 11,145 1 75 01 #m d 138 | 21 |
o 1102 14 M85 1 &7 11 tis ot ——— ———
. ! 1 1 19.73 | Sa |1 #20 L2210 7o
? | i Is4 | 22,54 | 4% il #50 -1 —_——
Lo 12 | 25,996 | a1 i #ali | 386 1 1ho|

| 2.3 | 28.21 1 36 ti 50 ) —— ] -1

1 #4 I 22.83% | 26 11 #6001 s ——— 4

[ i PaM | L1 .5765 | 1 #E0 Ll7 2.5 1

R [P R | e e it #1100 ¢ L6045 1 % |

H TOTAL SGa, as il g i -4% | P

; [ B e e b |

- PEoRTE, £93 1 '

M pject 452424, Hole 6.3, Sampie 2.
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APPENDIX "B"
1984 Survey Field Notes
Included in this appendix are sumir:rized field notes for the 1984

cross-section surveys, 2 glossary of abbreviated terms, and a list of
vertical benchmarks established at each cross-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 alcap.
BRK -Break in slope

E VEG - Edge of vegetation

GS - . G;'ound shot on even slope

POL - Point on line of horizontal alignment

L EOW,
R EOW - Left or right edge of water surface

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

TOP - Top of a slope
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R&M CONSULTANTS
TEMPORARY BENCHMARKS
ESTABLISHED FOR 1984 LOWER RIVER CROSS-SECTIONS

Monumen iption tdentification
R&M Rebar & Alcap, left bank €@ RM 84.6 LRX 84.6 LB
R&M Rebar & Alcap, right bank @ RM B4.6 LRX 84.56 RB
R&M Rebar & Alcap, left bank @ RM 86.3 LRX 86.3 LB
“&M Rebar & Alcap, right bank @ RM 86.3 LRX 86.3 RB
R&M Rebar & Aicap, let't bank @ RM 87.7 LRX 87.7 LB
R&M Rebar & Alcap, right bank @ RM 87.7 LRX 87.7 RB
R&M Rebar & Alcap, loft bank @ RM 90.6 LRX 90.6 LB
R&M Rebar & Alcap, right bank @ RM 90.6 LRX 90.6 RB
R&M Rebar & Alcap, ieft bank @ RM 91.8 LRX 91.8 LB
R&M Rebar & Alcap, right bank @ RM 91.8 LRX 91.8 RA
R&M Rebar & Alcap, teft bank @ RM 93,1 LRX 93.1 LB
R&M Rebar & Alcap, right bank @ RM 93,1 LRX 93.1 RB
R&M Rebar & Alcap, left bank @ RM 95.9 LRX 13
REM Rebar & Alcap, right bank @ RM 95.9 LRX 95.9 RB
R&M Rebar & Alcap, left bank @ RM 97.1 LRX = 1
R&M Rebar & Alcap, right bank @ RM 97.1 LRX 97.1 RB
R&M Rebar & Alcap, left bank @ RM 98,0 LRX 98.0 L8
RkM Rebar & Alcap, right bank @ RM 98.0 LRX 98.0 RB



SUSITNA HYDROGIRAPHIL DURVEYS
cross section LRX 98.0

7o Date of Svrvey: SEFTEMEER 28. 1984

DESCRIPTTON

P et s A1 T PV S o S o S e

POINT S vy

Sk S s B T e i bnt dan iy ey B e

Croqs section data:

1 0,008 4a4, 070 Al CAP 96,
2 59.500 342,900 GS
3 54,000 343,700 TOF OF RANK
4 74,008 237,000 L EOuW
s 78. 000 234,100 RIV BOT
& 22,000 230,300 RIV BOT
4 11%.009 231.200 REIY BOT
8 142,000 A31.700 BRIV BOT
7 140,000 331, 200 RV ROT
10 124,000 42500 RIV BOT
il 180,600 204,000 RTIY EOT
12 132,080 2Zs. 200 RIY ®OT
1% 188,000 Z37.000 R EQW
14 LET 0 239, 200 BRY
15 307,000 329.900 BRK
16 367,000 237,300 HRK
17 A07.000 239,600 BRK
18 471.000 339,300 5
19 G29 0060 338,100 L £0u
20 yS2, 100 337,400 RIG BOT
21 576,000 336,700 RIV BOT
22 600,000 335,500 RIV EOT
2% 620,000 236,500 RTV BOT
Py O35 0uU S27. 400 IV BOY
2y h42, 000 338,200 R OEDW
26 K77 . 000 34,700 HRK
27 729,000 342,500 TR
[ =28 761,000 AA2,400 BRY
29 791,001 Z40, 600 BKK
20 859,000 340,300 (e
31 905,080 ZAD .00 B K
32 912,600 339,600 B Y
3% 1008.000 241,500 Bl
34 1016, 000 A382.500 HRY
w4 1045, 600 238 4 e i
36 107, GO0 338,900 Rl
37 1123, 100 341,100 BRI
38 1160, 800 341,000 P
k{3 1166, 060 Zaik, v an e
40 TERD . 000 “41 kAT TR B VG
41 1227 .480 37,200 TOE
8 1241, 000 uue HaDn TOE
4% 1246.,000 338,800 Oy
. 44 1265, 000 A%E 500 BREK
A% 1271, 004 240, LD D) HIYK
SV 13e0, ynn AGE UNR v
ay 1546.000 S48, 1D M
£ A8 1416000 2,000 (1>
L4y 1470, 000 741,500 G4
id 1538, 6800 341,600 ANGL PT 1
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a1
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86
8%
88
-3 4
70
?1
va
9%
94

N
Gh
Y
o8
24
1040
101
102
103
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10%
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10
108
109
110

15928, 100
16568.000
1744 . 010

1807. 000

1832, 000
1845, 000
1860.000
1883, 000
1899, 000
1912, 000
1971, 000
2022.000
2051.000
2059 .000
20492.000
212%5.000
2142.000
2007, 000
2274.004
a8, o0
2302.000
2333.000
2369, 000
242%,000
2466, 100
24871 . 000
2h42 . 600
&577.8000
2510.000
BL23.000
2630.000
2665.000
a27212.,.000
a744 . 400
2740.000
2758, 800
2802.000
2857.000
2009.000
29820600
Z014.000
060,000
208,040
310Z.600
Jiga. 900
S1E0.,000
Z127.000
RiZL. 000
S1o . 6040
3168000
10,080
SaE72 0060
JIREG  un
3247 . 600
IE63.4000
ZasS Nnn
3283.4900
BRI Q00
SaRH D00

JB32, 700

33% .70

438,200
238,700
RAC RS B 1R
SESH.000
334,700
334,404
A33.94004
234,800
238,100
ZE6 L EHND
I3e, 72010
357 . %60
x48.000
337.100
336,900
41,100
340 740
J41.300
241 3040
240 ., o
B4, 200
Z41 . 408
40,600
33,700
A0 000
240,200
443,800
240.3%00
3u%.800
240,700
$40 . 700
a0 LU0
KT I KL
34,8400
A%1.,.800
3%, 500
ST ant
J36.G500
328,300
JE9 600
JI0.:200
234,000
236,700

J37 .60

BED L H00
XEL 700
XEq . 700
54,000
426,400
AT RV
337600
G372 000
B, iy
24, Sty
A 100
24,860
F56, U0
Sa8. 600
J43, 200

BIK

S

G8

Tor

L. EOW
RV ROT
RIV BOT
RIV BOT
RIYV ROT
R EOW

4

TOP

RRK

(8

R

ERK

aRY

HRY

BREK

B

HREK

PCL. 2
BRI

BRK

ERK

ER

BRK
el PT 2
. EOW
RIV ROV
RIV BT
RIY ®OT
RIV BOT
RV RBOT
RiV ROV
BTY BOT
RIV BOT
RIY BOT
R EOW
TEW

TR

Lo EOW
RIV BT
RiY g0
KIV EOT
ROEOW
BRK

ERK

I 8 WA
Ry BT
HEV EOT
#IV BOT
B EOW
TP
ALCAP 98,06 RE
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3286.000

0, o
FE22.900

357, Uad

3E7, 000

o, oiy

338, 100
33%3 “ ;.'...ﬂ“

336,000
I%6.100

0. ae0
3345800
3G 800

ig.,660
2367200
336 .700

4.000
F36 .00
RS w111)]

328,800
344 ., 0710

0N
- ENW

EGW

0

R
Ed

L

AL

B
£

I
{11



Date of Surveuv!

s T ot e i ot

Crows section datar

D DN U S W -

i adl

-iS

el
o~

kB
18
1v
20

- S

az

2%

26
2y
28
29
30

32
S
34

an
d wd

A&
32
3
34
46
41
42
43

as

4%
44
A
48
4y
11

f0.000
2000
19.000
4%.080

55, 000

108,000
172.000
274, 000
250,009
313000
A1 BRER Y
ARS8
417000
46&, 100
S0¢ . 000
S37. 000
S0, 000
b6 . 000
H4%. 000
heb Ny
Y FSUIRIR)
745. 000
784,000
gaa. nuo
83z2.000
g7a, 000
PRE 080
272,000
1035, 000
1052, 000
1090, 000
Ti24. 0408
1150, 004
1221. 008
T4, UG
1EQZ . &00
1372.000
1415, 08¢
1441, 0040
14%4.000
1486, 000
1524, 000
1532. 000
1551 . 000
1582.000
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2496.000
2555 .000
2611.000
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4108.000
A1 45,000
At&1, uln
41R7 ., 200
422%,000
AEL . N0
4272, 000
A2t 0p

4355, 000
4;?{:“1 IR
2478, 000
4473, 000
453506000
4577 .000
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Z27.500
X720
J372.0100
335,900
236, EGD
A A B
goth aad
A S Pl (1
236,00
339,000
224,500
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Water surface data:

- 0N O U e

e

MIN
MaXx

385.000
537,000
570.000
S70.0u0
1124.000
3400,000
3400.000
J548. 000
4227.000
422%, 600
4632.000

0,000
4652.9040

330,300
J33. 000
3%, byo
340,800

A32,.500
332.200

0.009
331, %00
331,400

b, 008
235 .800
43%.,800

B, 000
334,300
235.860

322,100
344,200

RIY BOY
RIV BOY
R EGW

ALCAFP LRX 27.1

L EOW
R EOW

L EOW
R FOW

LoEOW
7 EOW

L EOW
R EOW

s S




SHETTNA HYDRROGRAFHIL SURVEYS
orengds sertion LRI E, P

Date of Survev: SERPTEMBER 24, 1934

POINT % vy DESCR TH T ON

Cross section data:

1 f.000 370,540 Al CAP LRY T3
2 16, D0 220, 200 TR
3 18,400 322,700 TOF
4 31.000 ARz .300 HRK
s 52,000 ZER. 900 kK . i
6 89,000 322,700 TOE
7 7,000 326.500 TOP
8 108,900 36,500 Tap
P 117.0600 424,100 TOE
10 155,000 321, 200 L EOW
l;,tm 174,000 321,700 RTY EOT
. £ 191,000 321,206 RIV ROT
13 225.000 320,200 RIV BOT
. 14 261,000 317,260 RIV EOT
lﬁ 15 299,000 218,500 RIV ®OT
16 354, 000 320,400 RIV ROT
17 405,000 219,300 RI1Y EOT
l; 18 Lbd. 000 318,700 Riv BOT
S 2 S04, 000 315,700 R¥Y BOT
20 526,000 319,600 RIV EBOT
l 21 532000 321,206 RIV BUT
22 547,000 322,900 R EOW
23 561,000 229,200 Top
24 576.000 H28, 000 ERK
[._25 582,000 329,100 BRK
" 26 L2F. 000 A08, 800 BRK
27 65%5.000 328, 400 BRK
I 2g 667. 000 305,508 BRY
. 29 A9 500 723,000 POL & BKY
38 713.000 227,400 Top
< 737000 325,400 TOF
32 P8O, 000 225,700 BRY
3 851.000 384,500 ERK
34 728,000 224,700 s
3% GFR, B0 SRE, AN TOF &0 Vi
e 98,108 KA RIR TP
37 1045.600 Z29.400 ERK
28 1096, 5104 220,508 BRK
3 1115, 000 SRG 60 TOF,
40 1122, 000 320,200 TOP
41 114Z.000 336,800 TOR
4z 1171 . u00 as9.,.00¢ TOE
4% 1225, 000 289,406 G5
44 1213.000 320,400 5
&% 1415.500 330 .400 FOL & TOM
At 1A 0G St o g
.5 1477 .000 328,200 K
A 1512, 000 224,400 L B
49 152% ., 000 223,400 RYY RO

50 1941, 00N AT BRIy mOv
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I.&2.000 waz. oo 8

ER02.000 327 N0e T
3242 .000 se9 . 200 TOM
3266, 000 Z0s, 900 RAK
3325 . 060 J2y, 200 BRK
3405,000 Jaz. 500 (8
3447 .,.0900 I27.304 G&
3481, 000 325,500 HRRK
3505, 000 326.000 BRK
3510.000 Z27.9200 Btk
JE7H ., 76N AR 110 o3 & T
3598, 000 326.90€ L 1Z0ow
3613.000 a0%.700 R1Y BOT
3630, 000 225100 RIV BOT
2540, 000 25 000 RIY EOT
IPET, 004 221,600 RIY BT
i 3755, 004 220.500 RIV &0
3793, 090 421,700 RIU EO
3838. 000 IRt.500 RIW BOT
3872, 000 321,700 RIV BUOT
39T 000 2R, A0 RTY BOT
EAZZ Lol i ARz, 400 IV ROT
A40310,000 ae4, 000 RIY BGT
401 agn A Ay BOECHY
4025, 001 K- A T(F
4087, 000 AED 0D B
414%, 009 AR a0 GG
4235 ,.000 Bes . 500 BRK
42613, 0910 Bo4 . 500 RIK
43229 ,.000 325,500 HRK
43HL. 000 327,100 BRYK
4411.000 326,000 BRYK
4475, 000 330,000 BRI
4507 700 e B0 WL 4 RS
4571, 094 298,800 BRK
467, 000 A2 .800 FRK
4716, 000 322, 400 L6
agnNd, 040 IEE, 900 26
4837 .500 ZRB 100 ANG PT 2
4284, 000 A28 . 500 BRI
'[ 153 4903, 004 327,500 RRK
1 152 4949 1040 AEE,500 HITK
153 4997 . 000 2. 100 REK
154 W T )| SEEe, L0 G4
155 S17%, 089 JLR, 200 TR
156 5193, 00 304,708 LOEOW
157 5195, 001 K4 nun RTY ROT
I 158 522% ., 001 2%, 900 RIV BOT
' 1456 SRS, U0 BAE, o RILY BOT
160 BR800 S84,000 RTY BOT
161 5Za0,000 e SR (11 RTY BOT
142 5357, 000 324,700 REY RIT
163 S3IRE, G060 SEE L7006 RIY BOT
164 S RAZ N X ded. 200 £ OEDW
1e5 SAD NRQ Sgav.rad Pidi, 3 & né
CS T SAEN , ung EISE T 1] T
167 Sasp, 0400 Sl tan Ble i
168 GETL 320,100 Lo
L 169 5444, 501 T4, Sin RIV BT
170 5497, 400 32%,700 RIL BOT




5514, 000

S50, 400
5534, 4500
5346 . 000
H58%, 000
642,000
5704 . 0040
S$712. 4500
5748, 000

3757.000

59764, 5600

Water surface data:
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155, 000
S47.400
1312.000
18512.000
1555.000
20&%. 1000
2063.000
2150.000
2B7.000
2237.000
2N56.000
35998.000
33%8.000
4017, 0600
9193.000
D12Z.000
S9397.0600
SaTI. 000
S472.0060
DU34.000

0.008
9764 .600

J27 600
227.000
326 .600
324,100
320 .200
KAl | 1]

JEZ 300

Z23.0000
322 .200

(.000
224,300
L4000
LU0
LH0Y
LB00
LA00
L8000
L7400
000
LGB0
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326.700
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J268.100
326 . 200
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TUNTTNS WYDROCEARMTE MahogEyn

SowEn RGN Ry T
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e vy DESER TP 110N

action datar

fn,nnn T BrEmaP oY oM QX4
&, dnn J1W.E00 )

14.000 7. a00 EoEDw

ga,.000 205,508 LW BT

ZA.0400 Z07.,. 5048 booEGH

Y, onn 307,200 RIV BOT

[=]
&
W0
313

:

?7. 0040 IN7, 200 ThE
107, 600 08,100 e

112.000 306, 500 T0E

s ettt G ONIC U7 L P T

n 122,680 I67, 300 B0
3 149,000 08,100 TOE
2 120,000 11,260 Top
F 244,000 211.0a00 G
14 J29.000 11,4500 G

1% AHS 000 12100 A

16 %14, 000 213,900 TP

iy 543,000 05,000 L E0
18 BEE, pup 204,700 Rrw RoT
12 s07.000 304,800 RIV BOT
et ] £26,000 INE . A00 RIV BOT
21 &34.000 206,500 ROED
2o 715, 004 208, 600 Ge

23 w2 . 800 I0C, o0 (P

24 #7000 208,600 GO

2% oA, 600 207,800 Lo
26 So0, 800 206,000 RIY ROT
27 1048¢ 800 AT X | IV ROT
1857, BED 3N, 700 RIY BOT
av 1092, 900 J02, 400 R OROT
30 1142.000 01,900 RIN EOT
31 1188, 0010 300,200 RV ROT
3z 1240, 400 Pe8, 800 BTV BOT
3% 1esy . 000 299,700 Riv BOT
. 1%45%.000 DO, G0 BRIV BT
yls: 1425, 000 Za5.100 RIY BOT
Yo 1381.000 0NN, s00 Ry WY
37 {506,000 304,300 RTY BOT
KiE 1551, 600 FhL B0 RIG ROT
i 1528, 000 384,500 RIY ROT
40 1628, 000 208,000 &oEON
41 1472, 000 310.500 30

42 1725, 600 312,700 ERY

4% 1820, 000 318,800 TR

44 1E30., 0600 10,700 TOE

. 1857, 000 312,500 TOP

9 % 1310, 0N 10400 ERY¥

' 4 146, 000 312,200 Tk

{ 48 19824, 500 08,400 TOE
.49 2005.800 J08. 400 TOE

50 2023, 500 214,500 Top

i P o

r
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e

[E
6
97

@a

B
BG
BW
£d
84
90
71
o2
P
7?4
Pl
P
928
7Y
100
101
182
103
164
105
104
107
108
109
110

uh'u-. 1 Uﬁ
S00w. 000
2482, 000
2264 . 000
i..J é‘e.t”ﬂ]
2534, 6500
242, D00
2587, 100
2510. 000
2634000
2Laa, )00
2647 .000
2887 . 000

2692.000

2727 .409
2769, 000
2799, 0060

agaz. 00t

2885, 000
2904, 000
2912,.000
2927.006
295,000
2960, BUQ
2967, 040
Z00%. 000
3045, 060
20906, 006
145,000
177 .000
217,060
Z261.000
308,000
EE4V .00
3L, 000
23760080

3387, 200

2437, 008
3454, 000
3478, 000
3495.GUU

517,000
3bhﬂ g0
3578, 000
TEAY . 00D
2635, 008
3470, 000
FE651, 000
595,000
2707, 000
2731000
3752,000
J?éb.ﬂﬂﬂ
E7Vn.anu
3I308.000
307,000
FBAS. 600
3842, 000
T867. 00D
3901, 000

314,300
113,200
G4, enG
Zi4, 300
21300
334,500
314,400
311,000
T10, 500
21,100
Z14, 100
315.800
254,700
311.400
1t 500
312,600
311,100

311,800

311,000
S11.500
313,800
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J0@.800
Shg.nen
J0v. 000
307,700
nJUJ tl.I
J04.900
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305,700
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316,200
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e

111
112
113
114
115
116
117
118
119
12
121
122
123
123
25
126
127
128
129
130
131
132
123
134
135
136
137
138
139
144
1414
142
143
144
145
146
147
148
149
150
1851
152
13
154
105
154
187
158
199
1648
161
162
163
164
165
166
167
168
169
174

2951, 000
3PaT . 000

3769, 000

feS=be e I 1
2000, 004

4044000

4104000
4111,000

4165000

4213, 000
4819, 000
4261 000

4295, 000

A3NE, Q00

4230, 000
4368, 000

4414, 000

4449, 004
4500, 000
4527, 800
4547, 000
4574, 000

A582,000

4614000
3662 .000

4687 . 0060

4743 . 000
£732,000
APE7 000
4729,000
4765.,000
4993, 000

822,000

Z05, 000
A48G7,000
4920, 000
4957 . 000

&9P7 0060

S052.000

BOLT . 000

S07%, 000
G124, 001
5171, 000
H20¢ . 600
5232, 000
5250, 000
574, 001
53140, 909
5335, 0100
5250, 000
5442, 000
5478, 060
5305, 000
EA L (1)
5565, G4
5611, G40
SHED . 000

697,400

315, 600
315,100
315, 090
4,800
318,100
316,600
315,700
314,500
31T 600
21T, 600
213,100
315,300
214,800
14,000
311,908
211,300
320,400
316,300
316.700
316,100
245, 500
314,100
314,200
15,408
215,800
X35, 5010
313,508
312,600

wiz 800

314.100

214,100
312,200
311.900
12600
315.500
315,500
13,860
314, 000
6. 400
314,500
314,400
I8Nt
334.900
415, 600
314,200
314,400
315,700

ais

vwoE0g
2la 280
314,500
J14.500

213,000

21400040
314,400
317,700
Er@.00n
Rl | R
218300
215,000
3180500

'''''

BRK
e
St

820

FEK
BRK
BRK
L4

BRK

R



171 S750. 000 S 200 RHY

172 w20, 000 1B ENY (513

173 5817 .0400 'Kf?yﬂ&ﬂ SN

174 5847, 000 F1E100 71230

175 RN, 000 T3, S i

176 HE24.000 3 A )] LooiRdw
177 9917, 080 J67 0100 BRIV ROT
178 ge37.000 267, 700 RIS RBROT
179 S59%&, 000 Z07.800 RIV RBOT
180 BP74, 000 F06, 500 R EQH
1831 SPR2, 000 Z00 100 Gs

182 HQE7 . 0010 < dERLLAN0 TO
183 074,000 (e & 0 O X B (i

184 L1060, 080 e 3un BRI

185 4111.000 213,900 RRY

18¢ &150., 000 2R, 200 (3%

187 H172.,004 31*.130 T

188 6182.000 314,300 TQP

1689 G211 .00 314 600 BRE

1940 AEZR 000 12,800 THE

191 L244,000 Sie . eun TP

192 AES0, 700 K N AGs (1] AL.CAP LEY BM 93,1
Water zsurface data:

1 543,000 206.200 . EOW

2 Lag, 0061 s, 880 BT
3 P62, 000 0.a00

4 Qo B0 0. e00 I Y 1P
S 1628. 6000 IaH, 200 ROFnu

b 2247400 10,640

7 269,000 0, eadf I i 0 1

8 T H T 10400 R EOW

9 SR%4, 000 0. 000

10 5874, 000 348, 700 L EOuW
11 S974.000 28, 600 REOw
MIN n,ud0 248,300

MAX HEF0.,300 w17, 600
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Date nf Survew:

AT

v ok A -

Choss e€actitn data:

ft.p00
1%.000
19,000
Ia.000
65000

0,000

119, 0010

148.000
180,500

247,000
‘:)"')1 . 40 n

276,000

327.000
418,000
481.000

5{-\‘ - “ “0
H25. 000

&67.000

&8, 000

727.000

775,000

817,009
857,000
884,000

9R7.000

950,088

971,000
1009. 000

1055.,000

10a7rnun

1102, 000
1150,000
1187,008
1237.000
1290, 000
1345. 000
1396000

1442 000

1493, 000
1534, 000
1554.000
1575.000
1721.000
1792, 000
1909, 000
18392.000
1870, 000
1949.000
2007.000

e e el

"‘ii" TH-‘F‘E

HfDPﬂPPQPHTF
racs saction LR

w, \(}

305,160
0%, 100
299,700
P05, 000
204,300
204,590
295,400
206, 4600
296,900
294,500
POS, 500
200,200

01,200
302.000
IN3.200
NG, 200
304,500
305,200
ING.200
3N4.100
300,380
300,400
300,860
3n2.900

302,400
309,404
301.100
300,300
200, 400
29%.200

297,500
B |

293 .200

251,900
291,100
200,300
208,900
294,800

SEPTEMREER 17

SUMVEY S
Y, M1.R

1034

DESCRIPTTON

e o e i o e fon et

ALLCARr LEY PH 21,8

TOM

. Eon
RIV ROT
RIV ROT
PRIV ROT
RIY BOT
RIV BOT
RIV BNOT
PIV EOT
RTV BOT
1 EnLs
TP

[

BRK

S

RI2K

KR

5

ERK

THP

TOFR

G5

TOFE

TP

0Ha

RRK

L &0
RIYV ROT
RIV HOT
PIV EOT
BRIV ROT
RIV BOT
BRIV BOT
P1Y EOT
pIv unT
PRIV EOT
RIY ROT
RTIY ROT
RIV ®OT

208,400 RIY EOT
aee.ann RTIYV BOT
301.600 R KDY
303,400 GS

3N, 700 TOP
Z01.400 TOF
301,000 THE
302.800 TOP
I03.300 65
IN2.800 HRK




110

2072,000
2113.9n0
2152.000
2186,000
2253.000
2353.00n
2393,000
2475.600
2554.000
3518.000
2640 . 000
2660, 0040

2685000

319u.°00
3166 Uﬂn
3181 ﬂﬂﬂ
3( c..? ﬂ“n
3390 ﬂ“ﬂ
137 ﬂﬂﬂ
34"8 Uﬂﬂ
3474, 000
3&9“1300
3511,000
3323&0““
3571.000
3573.“00
3 76 200
590 0600
3592. 006
36?0 non

'3682.000

3753.080

3804.000

3842,000

3891.000

39“0 ﬂﬂﬂ
4036 noo
4?10 0oo
AZ09.,.000
4390 100
4444.000
4532 00N
4594.000
4&37 ﬂﬂﬂ
4715.000
4753.400
A4802.,000
4B35.000
4865 .00
459 Aen
4953, goo
uﬂ”b.ﬂﬂﬂ
S091.000
5131, 000
5169000
s5204.000

300500
302.200
300,200

302.300
302,900

00,000

301.000
I02, 400
3N .ane
298,700
297.200

298,200

300.200

201,200

301.300
303,500
304.100
303,700
308700
301,900
302,600

302,300

200 700
297.700
295.%500
297.700
308,400
302.400
A04.92400
305.100
304,500
301,900
301 .600
303,400
303.500
303,400
290 500
301.%500

303.500

300.5600
207,700
298,700
200 L00
302,400
302,300
anz.100
303,200
207,100
32,900
303,100
300,200
“01.600

:;{11 L] \Jn"'

202.400
302,600
3n2.ann
301,700
IR, 400

G
ERK
BRK
ERK
s
HRK
BRY.
GH
68
TOP
TOE
GS
TOE
TOP
es
BRK
GE:
POL.
TOP
TOF
G3
65

BRK

Cs
GS

TQF

TOP
TOE

TOF
AN
TOP
TOE
BRK
G3
GS
HRK
ERK
e
LS
65
RHRK
3

BHRK

BRK
(35

BRE
BRI
BRK
0L
(3

TOP
TOE
ERK
5

RRK

I;C;

FEK
GS

TOP

P"I. i

fa



212,000
5261.000
5295.000
3305000
534%. 000
5399, 000
5402, 000
5494.000
S516.000
5527.000
S567.000
$593.000
5642,000
9659, 000
S720, 000
5785.000
5950, 000
§903.,000

$957.0.00

6006. 000
034,000
A063 .00
504,000
6102.000
6138.400
6173, 000
6£182.000
6194, 000

4201.,000

£233. 100
6281.,000
6316.000
6£334.000
6354.,000

46351.000

5399, 000

£421. 000

4443 ,4000
6452, 600
5472.000
6519,000
4556 . 000
5610000
&651.000
6698, 000
6737.000
6773..000
AR13, 000
6847 . 000
6870, 000
6087.000
6902, 000
6915.000
6963, 000
7011, 0060
TN44, Nap

7041000

7093.000
7107, 000
7112.000

201,100
a0e.000

299.100
300.700

301.800
301,000

300.900
292 600

99,100

300.900

J02.300

302,100

301.200

200,000
300,200
299,100
300.700

298,700
297,480

294, 4600

297,400
04,200

304.200
303.700
301.900

301,700

303.500
203.000
303.100
303,100
302.600
302.300
303,900
302.500

03,200

30Z.200
3031&ﬂ“
302,500
-3_31 700
301.100
299.500
£OO, AND
a2vy. 80
297,300
297,000
296, 400
205,900
295,400

297 .900

302.300
301.600
3060.700
POO _ANN
298.800
nRe. _ANG
300,400
303.4600

TOE
e
TOE
TOP
BRK
RS
TOP
TOE
TOK
TOP
BRI
BRK
GG
ERK
S

GS
RRK
TOP
FRYK

L EOW
RIV BOT
RIV HOT
R EOW
TOP
POL. 3
TOF
T0E
TOE
TOP
GE

BRK

BRK
TOE

TOP

8

BRK

BRE

POL 4
BRI

ERK

G5

BRK

36

(B3]

L 10K
RTY BOT
RIY BOT
RIY BOT
RIV ®OT
RTY WOT
» EOM
TOP

;8

TOP

I 0
RIV ENT
R EOW
TOE
TOP



171 7134, 009
172 72155.000
123 7182.000
174 7279 .500
Water surface data:
1 19.000
2 271,500
3 ©71.000
4 971.000
. 1575.a00
&6 2618.000
? 2618,000
8 2700600
Q- 006,000
10 6006.000
11 6074,000
12 6739000
13 6739000
14 £902, 100
15 7044,000
16 7044, 000
17 7093 .0010
MIN .00
MAX 72379 .500

303.700
303.000
303.100

INg,AN0

299.700
299,700

0,000

301.400
any, 600
0.000

200,000

300.000
0,000

297,400

267,400
0.000

297,800

297.900

8.000
299.400
299,400

290300
3ns.300

BRK
G

b
ALCAP

1. EQU
® EOW

L EO4
R EOW

APROY
AP ROX

L E0U
R EOW

. EOW

R EOU

L EOM
R EOU

LRY RM 21.8

. E0u
P EDW



| OERANBER AN T REAKRNRERRNE XKL LIRS CROGE-GECTTON PLOT 0N RRR NN GILER NI RBKKRHHARH K

SUSTTNA HYDPROGRARPHIC SURWEYS
17684 cross =zection LY ©0.4

Date of Survev: SEPTEMEBER 15. 19824

DESCRIPTTON

——— T S T — S

" POINT VX sy

- ——— ————— ——y ——

Cross section data:

1 0,060 296 . 200 ALCAP 1LRX RM Q0.4
2 23.000 296,400 TOP
3 31,080 294,200 TOE
| 39,000 295,300 ERK
5 &5, 000 292,700 . EOW
‘s 79.000 291,500 RIV BOT
? 24,000 284,500 RTY BOT
S 126.0070 284,500 RIM ROT
R 176 . 000 267,500 RTY BOT
10 226.000 207,609 RIV ®OT
Io11 275.000 290500 RIV ROT
[-f12 329,000 291,500 RIV ROT
T 13 379.000 291,700 RTV ROT
14 423,000 292,400 RIV HOT
! 15 474.000 292.700 RTV EOT
- 16 Sn3, 000 293,600 R EDW
17 540,000 294.%00 GS
[-.13; 561,000 295.600 ERK
et 599.000 296.300 6s
20 626.000 295.100 Top
ioo21 631,000 293.300 L EOW
[-“_z £37.000 290.600 RIV BOT
L 23 675.000 290,400 RTV BOT
i 721.000 291.500 RIV ROT
[ 25 739,000, 291.200 BRIV BOT
b 28 776,000 290.200 RIV BOY
27 812,000 291,200 RTY BOT
28 323,000 292,600 RIV ROT
29 849,000 n93.200 RTV BOT
30 872.000 293.300 R EDW
31 203,000 293,900 G & 1. EOW
5 940 . 00D 292,600 RTY BOT
33 280,000 290,100 PTY EOT
34 1025.000 2R, 100 RIV ROT
35 1080, 000 286,700 RTY BOT
36 1110, 060 220,800 RIV BOT
37 1114.000 293,600 R EDW
38 1117.000 297 .200 Tor
39 123,900 296,904 ANG PT 1
49 1122, 880 296 .60 TOP
4 1135, 000 295,700 TOR
. 1169,000 295, 000 ;54
L. 43 1208, 000 048 . 900 TNE
A4 1213, 600 2946 600 TN
a5 1260.,000 297.:200 65
L‘-.«I-I 1




1298.000
1329.000
1342.100
1371, 600
1375.000
1383.000
t392.000
1412.000
1430, 000
1443.000
1469.000
1546, 000
1599.000
1631.000

1659.000

1670.000
1679. 000
1726.000
1764.000
1800.000

1835.000

1245.000

1861000
1899.000

1933.000
1958.000
1986.000
ag10.000
2021,000
2031,000
2081,000
2119.000
2138.000
2162.000

21089.000

2202.,000
2243, 400
2235 ﬂﬂﬂ

2007, 600
ugp} noo
3343,000
2350.000
240%.000
2479.000
Eﬁ?ﬁrﬂﬂﬂ
2602.000
2636000
2680,q000
2717.0090
2?51.003

2315, 0100
°91Q.OUE
296,400
2995.000

ant3.onn
3042.000

30v8.000
Ji12.000
3151.000
321%.000

296,450

AR6. 200

297,100

’9? oo
293,460
291,500

0 W 1T |

291,000

202,300

203,600
204,400
295,000
295 . 5600

29%5.100

293,500
293,000
292 500
294,700
292 500

292.700

“?3.40“

""?4,.1011'

293,500
394.7ﬂﬂ

254,100

294,700
292,700
294,100
293,900
292,700

...9’5 3'] 1§

293,600
293,760
26X, 900
293,400
294,400
294.800
A93 ., 200
202,700
222,400
291 .4600
294,080
295.000
294,000

294,200

292,200
noq ., 200
292,100
291.400
200,400
292,100
290,700
poOn, 2aNn
239, 5040
28a3.800
PHP ., 400
280,800
PRI, 10D
237,200
287.800

(‘C‘
[’\)
PO,
Top

1

L oW

RV
RIV
RIV
RIV

ROT
EOT
BOT
ROT

R EOU

ERK
6S

BRK
TOP

L EOW
LY PT
R EOY

BRI

I ECW
LW PT
R EOW

TOPR
RRK
B3

HBRK
HRYK
ERYK
BRK
B33

EHRK
LS

TOP
TOE
=S

TOE
'I‘np
POL.
TOP
TOE
BRI

TOE

T
FRK
GS

Tor
0w
0y

BRK

TOE

TOp

2%

S
POL.

2

. E6Y

RIY
RIV
RIY
PV
gy
RIY

RBOY

BOT
ROT
®OT
BOT
EOT

g1



- 208 TT R 285,700 AV BOT

3319.000 204,800 REY EOT
l13.. 3367.000 284, 000 REY ROT
T 3406.000 277, 500 RV BOT

: 3442000 278,200 RIV EOT
I 11 3433.000 282,500 RIV 0T
ko 3500. 000 287,700 FIU RBOT
LA 5 | 3507.000 269,200 R EOW
Ia 1 3514. 400 294,000 ALCAP LRY EM 90,8
Water surface data:
. A &5.000 297,700 L EQW
gy:g: 503,000 293, G R EQY
L3 631,000 n.00n
.y 631,006 293,300 L EOuW
Eﬂis' 872,000 £93.300 R EOW
& CIENLL n.Nno )
7 903,000 P93, 600 L EOu
8 . 1114.000 297,600 R EON
9 1375, 000 0,000
10 1375.000 293,400 L EDW
1 1443,000 297,600 R EOW
n; 12 1659 ..000 0.0070
C13 1659.000 293,500 . 10
14 1679, 600 293,500 R 0N
x 15 1764000 n. 000 _
E_ 16 1764.000 293,500 L EOU
B 1835.000 297,500 R EQW
18 2995, 000 0,000
Ei 19 2995, 000 289,500 . EOW
o2 3507.000 289,700
Er-nrﬂ- 0.000 278.200
MAX 35146.400 297.200
Ifﬁgxiﬁua ‘X’ scale : 1" = 02 (for 8.5 by 11 format)
" Maximum ‘Y’ gcale " o= 4 (For B8, by 11 format)

e L e e e L e e ]




o

PRV R RN L TP e

Sed
]

B
q?‘;

o]

Pt

i}

[
e

14

17
18

1%

=0
at
22
22
24
a5
26
2y

28

29

30
31
a2
"

34
Kt
2k
3
28
39
40
41

47
4%
a4

wd

m.

XRHRHRK K ARNKRCARHXRARRLRXR ORDGG-BECTION PLOT
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SUSLTNA HYDROGRAPHIC SURVEYS
1984 crogs a2ection LEY

Date of Surveuv: SEPTEMBER

— o ik b S e i

secthon doate:
t.0080
20000

146.0010

21,000
28,060
29,000
36,000
Ab D
53,000
11%.000
141,000
152,008
188,000
207.600
2Rz, 000
228,000
248,000
252,008
264,000
281,000
A, 400
360,000
386,000
A0 . 900
398,065
402,000
41%.0080
435,601
466,000
482,008
ARG, GHD
495, 500
BH, DO
576,000
H0%. 003
HaG, 6o
577,000
VEE G0N
VI
243, 000
F&A 100
791,000
BOZ, 000
fab . G0t
a89 ., n 0o

\Yl "

i e e o o b et

290 . 400
@en . zon
aE .10
g8, 700
2, a0
277 .600
275,600
277,400
a9 200
280,000
270,000
2727 .000
297 . 900
280,200
268% 500
286,100
25,900
234,600
283 .200
mas 20n
T (R TR T
eRBe . 6010
284,400
226,400
et N
231 .400
a8, 4nh
281,200
2R, A0
2B3.,000
av4, 200
gL G300
24, 700
284,400
ARt (B
2Ew. 400
2% 700
2a%, 000
284 . 800
2ul, 6010
277 900
A5, 0010
278,700
SEXL 0N
2 BG

Bre

18,

19794

DESCRIPTOON

B e 0w S B B B it B A S A i

at.Cak LRY M 2% . %
roe

RRK

ERK

TOE
L0
R"aT
RO
G4

HRK

REiC

W PT
REEK

TNE

T

ERK

O

TOE

TOE

™7

B

BRE

s PY O
e

“RK

TOE
WP
HR Y

BRI

T

TOR

aNe prT o2
5

(B

2. 1
o

e, 2
TOf

B

[ RN
RIY ®ROT
BRIV ROY
IV RT
RIWV &OY

p



E-S
B8
L

=
2y
fad

oK)

&%
bé
&7
58
49
70
71
72
73
74
73

= Rea

7Y
78
79
80
51
82
83
84

[
wl

a5
=
fae
3¢
96
91

1

2

i
11

Ll T 0 s L L R £

76

pa

ST (| KL

i, B0
QYe L 0

1821, 200
1085, 000
169,000
1183, 9400
1222,900

1286. 001

1364.000
ALY, on
1431, 000
1474.4600
1515000
TELR 00N
165%, 4040
T4, 000
1804, 000
1853, 400
1949, 400
20065.300
20442,000
20,000
2082, 004
2097.0040
2114,.600
2120,000
2140.000
2186000
21728.000
2185000
2300500
2233 . 000
2287, 000
223,000
2379, 000
24324, 004
Afta, 0100
2538,000
2554, 4400
2&40, 000
26%nt. 000
27810000
2726000
223,000
27484, 0010
aFGa.20n

Water surface data:

27,000
&, 000
P, 00y
&1 . 0040

Qe ann

2120.000
210,400
21856, 000
218000
2185, 000
:)r-; 1-J [ U (] B

2o

A, P00
e e (R
297500
290, nn
278,700
278,800
2ud Za0
2Ha. e
282,900
281.500
200,700
279,200
A7E 00
29 600
279,800
AE .00
ant L, 400
281 .400
231,400
200,101
27,5800
278 504
sSvB.s00
278,000
AV 708
27, i
277 . 600
227,000
2P EHND
276 .80n0
27V, 400
DR A0
4_.(:)8. J’“U
266,200
R&F, A0
26% . 500
A70.100
2710 .%0¢0
26,300
a2 0
274,600
2FE.e00
A (1
274,500
277200
2R0. 400
H2EE .00

E?? 419
r‘.— '- r{!uu

b.ﬂﬂﬂ
207500
RAFZ . L00

n.000
27 EMN)
277 ., 600

fi .5
277 . 400
A (1}

N LU 1Y )
Wiy BOi
FOEDW
e

AL

l'J L

T

Tag

ANG PT 3
I—--\. g

["("’

TP

Thk

i
ER

Ve
G
RS

TOF

e
BRK

G5

POL 3
a2

TR
boEO
RIV BOT
kPO

L oEON
RIV BOT
ROEOMW
TOF

L E0U
RIV BOT
RIV @nT
RIV BOT
RIG BT
RIV BOT
RIV RBOT
RIY BOT
RIV BOT
RINV BOT
RIV BT
RIYU KOT
RIY et
RIN ROY
R EQW
TN
GiCAP LitX

L EOW
[ R

L EW
OO

-—

F U
Ft 3kl

o

T
EQW

=

)

daay vy
Lsar



MIN 0.000
MAX 27%0.900

Maximum *X‘ acale ¢ 1% a9d
Maximom Y’ geale : 1Y = 4

[

B s e Ll L e L Ok

266,200
2en.7484

{(for 8.3 by 11 format)
Cfor 8.5 by 11 Tormat)



A

]

e R S s eesm ESIm RS Eem e

i

POLINT

Pt e o SO I« S G J N0 S I LI

-

—
X

a5
14
1 =
1&
2
18
19
20
21
22
."’,5
S
25
P
ay
28
29
30
7
zp
37
34

38
36
37

8

49
41
42
47
4%
45
Ak
47
a4
4(‘1

ua

Date

Lrogss section data!

0,000
22.000
A%, 000
84,0400

1394, 600
161,000
174,500
202,405
237,000
£78.000

200.800
51.!!3 1 {] ‘] U

37%.000
41568010
A429 ., 000
£34,000
A, 0010
AR8.000
330,000
611,000
Y0004
745,000
765,000
FES.000
a71.400
Phil, 01010
028,000
1081 ,3500
10920.000
1092 . 0040
age.,. 0010
1101.600
1149, 080
1267 .000
1386, 000
TARL, o0y
142%, 000
1‘!ﬂ'¥,?lﬂ:}

Y&, 940

1552, 000

14A13.000
14646, 000
1786.600
1276000
18€13.000
TRTR i
1900, Y0
1241.4000
T2, 1)
Tb4, 0

U8

of Syrvey:

e s 1 ks e e

279 .800
';)") ‘3{;[}
277,800
ﬁf“ 200
273,900
aR4 200
274,04
?q?.lﬂﬁ
L2000
ﬂ"[? ‘ 3 on
2748, 1
E?ﬁ.&ﬂﬂ
277.500
276,900
271,700
249,600
26%.600
2&a. 300
263,000
n64, abd0
267,809
269,700
278008
H?( |‘| ﬁﬂ
273 . 6040
274, 061040
274,000
274,740
"!'?'7 C"uu
27,600
272,600
a7e.e0n
arg.an
274,400
R TR
22 3. 500
7 AL
A I 181
a1t
270,400
2HS 800
269 . a00
269 .8480
ST R00
268,200
R AL
267,704
270,700
272, 0400

2P V0L

\!

1""

SEFTEMEER

PTMA HY“).(BL,“{‘-\PIHC '?-\J‘ld'?'i'
l\."."U EE SaErlyan

S

18,

1984

DFSCRIPTION

D L L

AL CaEP LRX RM

Tag
T
BRK

E
L

BRE

TOE

TOR

GH

BRE

ani B*T ot
BRK

PR K

HRK

. EOW
RIV ®&OT
RTU ROT
REN BT
RIV BOT
RIV ®OT
Ry poT
RIV BOT
HoEow
e

L"\ {:\

!

ug

ARG PT 2

TOF

TOE

TOF

Tow

"'1 (‘1

535

RIK

Lothd

RITY BOT

RIG BOT

RTU ROT
RIV BOT
BRIV 20T
RIY BOT

rI1V BOT
RIV BOT
RIV ROT
ary war
BRIV BOT
RIV ROT
RFIW BOY
R EON



4 51 1970.009 274 100 TOP
L 2005, 000 AFE.a0h BRK
1 93 2US5.000 275,000 BRK
i 58 2149 .900 277,300 POL., 1
4 55 2187.000 ara.900 TOR
S6 2198.000 272,900 THE
87 2244.000 273,900 (618
58 2294.000 HPE L B0 TO!
S¢ 2335.000 a75, 400 REK
&0 2400.000 877,600 TR
41 2471.000 277.500 GS
&2 2555.000 276.600 GS
© 43 2595, 000 277.100 BE
i b4 2653.000 276,200 TOp
S 26462.000 272,900 TOF .
Y 2675.000 271,400 L EOW
Y 2706.000 avn. 600 RTV BOT
&8 2748,000 271,500 & EOW
59 2756 .000 avs. 000 TOR
70 2780.100 276.900 ALCAP LRY BM 84.7
Water surface data:
1 429,000 271,900 L EOW
a 763,000 2772 000 ROECW
2 1394.000 . 0.000
4 1376 . 000 273.500 L Eou
5 15%64.000 n73.700 R EOW
& 2675,000 6.000
7 25675.000 271,400 L EOW
g 2740.900 271,800 R EOW
MIN 0,000 242,200

HAX 280,100 ere. uao




I VXX REXRXLNFXNR DGR ULRLBERBREAY CROSE-GECTIUN PO r oSNy X SN A0 e Y 2NN R B 6 SRRl =
' GUSTITNA HYDROGRAPMIL SURVEYS
1784 aross zeftion LdX 34.54
I Date of Burvev: SEPTEMRER 19. 1984
i"POINT S e DESCRIPT AN
%
| Cross gsectien data:

i D.o00 270 .580 ALLCAR 1 2Y RM 84.5%
| S S, 000 265.800 1O :
i3 15.000 261 .700 L EDW
n 4 26,000 23%.100 RIV BROT
g 5 40,000 25H. 400 RYY ROY
ER J2.000 257.700 RIV ENOT
w7 109.000 260.100 RTY ROT

g 147,000 2a0.900 RIV rOY

9 122.000 2461.7040 R EOW

10 1&63.000 262.700 GS

11 A%, 000 263,600 HHK

12 272%.000 262,200 (8

13 Fii1.0006 262,580 TOr

14 g22.000 261 .308 . B

15 J3z4.000 258.200 RIV pOT

16 345 .00 257,400 RIV BOT

17 J4%.000 286 .800 RTW GOT

18 334,000 258,600 RV BOT

19 393,000 261 .300 R EOW

20 298000 Ak 080 ER <

21 4035.000 2565 .50 T{H-

22 40%.000 269,509 TOP

2% 414 00 2H9 . 1al AN P

24 577.000 271,200 €

2% 637,000 270,400 TOH

26 645,000 26,700 T

a7 H64 4100 290,200 TR

28 a74 101 27,500 THY

29 744,000 259 5RO (354

30 764,000 ZeY.000 ERK

3 7R .N00 287 .00 TR

32 7R2.000 205,200 e Y

33 Tee. 09 264, 594 REY

34 go4.000 22,000 TUE

35 8a'l, 900 263,504 [

26 a8Re., a0 A&G, 0e (5

37 204,300 269,200 TOF

xR 211,000 AHE.000 RS R

3% 214.0010 268,000 RREK

40 217,404 269,000 ANG PT 2

41 REL.000 271,400 Go

47 1042, 040 a7Z.ian X

a4 ThR2.rnA Bth Bek o

44 1157.4900 220 s L8

£ 1247.400 270,00 G




bU”
51
s

E‘ 5

]
\16
o7
98
5¢

&1
&2
&6

b

3%

8%
836
av
88
B89
?0
A

?3
74
P
Fé
w7
7g
a4
100
141
102
103
il4
105

14

2 Q00
1490%,000
1452 . 0040
1444.000
1677 .000
1742 .000
1810, 040
1816.000
1829.000
1834.000
1871.,000
19207.000
1956.009
2013.000
20&6&8. 000
2103.000
2118.000
2147 .000
2176.000
223,800
2392.000
2563.000
2728000
276%.000
2780, 000
2788.000
2816. 000
2051.000
287,000
254,900
2981.000
2994,000
Zo00. 000
J3063.800
3149, 0048
322%.000
3241.000
3265, 000
3e886.000
3334.000
3422,000
3420.000
3457000
3475.000
S404.,000
ILHTE 000
Sh2.000
649,000
G665, 000
3681 .,.008
A&1a n0¢
3987 .900
I9oee . 000
4004.4600
400%.000
A014.000
4“"{... ' B \J [l
ANty A04)
4157 . nGn
A4224.000

270, 640410
2AY .11
248,900
220,400
220,600
272,400
20100
265,700
255.600
268,800
2A%.900
271,400
270,401
274,100
269,600
270,800
258.700
269,000
a271.400
271,400
270, 48300
2?1 gan
r : -J. gl}(}
274,500
264,700
262,600
#61 . 940
b, 300
nhe ., eun
2bh ., 400
268 . 500
264 .5010
2EP . 800
270.000
271,700
272,780
248.800
267,400
S0, 4010
Z72.140
241,100
266,700
266,008
271,200
22,500
27 000
2873100
8. WA L &
262,500
271 . .nn
AR EUN
271 .91
271 02010
26,200
2A4 600
266,701
?'{-}.“.\-.‘;Jn
IS R
2&E% .00
246 .5900

G

T
TOE
TOR

.
(B

Ge

TP
TOF,
TOE
TOP
£

65

BRK
RRK
EWK
TP
TOE
TOE
TP
64

38

G&

1538

TOP

L EOW
RIY gOT
RIV BOT
RV BOY
R EQL)

35

BRK

T

Top

ANG PT 3
GE

TP

TOE

T

THP

Gs

rae

T,

TAQE

T

P01

O

T1IE

il

TE

Tl

[y
'-4' wk

ANG PT 4
Tor
TOk
ERK
Tap
33
i
HRK
Top




S S N BN DN N B SR e

105 &7 hoy
167 4311.060
108 4344.000
1069 AZEL. 008
110 4729% ., (00
111 4394, 100
112 44325.0008
113 4437, 000
114 4503, 000
115 4572, 000
1186 A4LRT L O00
117 4658, 000
118 4621 .000
119 An84 . 000
120 4700, 008
121 4723, 000
122 4779 . 0048
123 4829, 0090
1224 4682, 000
124 4944,000
126 5003,000
127 50532, 000
188 093,008
129 S137.000
130 5177.0600
141 5189, 000
132 S201.400

Water surface data:

i 16.008
&l 122,000
3 JeR.000
4 322,000
b 29%.000
& 2780 .600
7 2780, 040
8 2873 . 0610
9 4277 .004
10 4277 .000
11 43446,0048
12 4581 .000
1% 4481, 009
14 Sig%.00¢0
MIN ¢.onn
Max 5201, 4800
Maximum X' scale ;3 1" =
Maximum ‘Y’ scaile i o=

B L e R R JER PR

265

el I b Fibd

wod Y hn NIV BUI
oHe Q00 ROEW
2a6,010) T
2hHé& 600 TQP
285,400 TOF,
S BRCRIA 108
264,000 T
244,200 HRK
247 .400 RirK
gV (11 POL
265,700 B
244 500 TP
263,400 L. £0u
281 .u00 RIV &0OT
a%8 v IV ROT
4,500 RIG BOYT
252,800 RIV ROT
a%e, 300 RIW BT
MR B0 R BROT
291,000 RIV BUT
239,700 RITU BOT
2% 860 RIV BEAOT
254 A0 R ROY
260,200 RIV BOT
253,00 R FOw
AR, 600 ALLAP LaX
261.700 ). FOW
261,700 R EAW
¢c.o00
261,300 LokaWw
261,200 R EOW
i, 0qp
264,700 I kOW
264.900 R E(W
0,009
265,900 L
254,000 TR | 2
n.0p0
2EF.A00 L ki
252,200 ROEOR

2ag e

278,200
743 (For B.% bu 11 Farmat)
g (for 8.9 by 11 4armat)

At T T N T R atal at w n n R Rt e T N N

L R R R R I AR

R B4.6

SE P e g A R N R T



R20/7 175

RIVER CROSS SECTION NOTES FOR 1980 and 1982

The following computer files was used in HEC-2 and ICEDSIM 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 section 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 bauk of channel

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

Field 6: Length of reach right over bank

Field 7: Length of reach main channel

X2 Card: . Specifies change in discharge

X3 Card: Artificial levees at specified station

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

cross section used to describe the ground profile

Field 1: Elevation of cross section point 1 at station 1

Field 2: Station of cross section point 1

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

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



-!-OﬂTr\. FILE FOR 1CESIM

T1

T3

X1
_ GR
B cr

0 L]

2?0
2
93
345
498
&60
10756
1475
1790
2040
2188
2310
2639
2999
3205
agsono
4074
4410
4680
110
4
175
4390
632
855
1124
1201
1380
1650
2215
24907
2618
2927
3144
3398
356350
3983
4180
4402
2673
100

187

412

728

812
1201
1813
1784
2301
2447
2867
2864
3153
3232
3345

_ SUBTAGK 3.06 HYDRAULIC AND ICE STUDIES
SUSITNA RIVER-LOWER REACH (DEVIL CANYON TO TALKEETNA)

a2
3i8.8
304.0

312.%

321.5
317.3
319.5
317.8
318.1
311.7
369.7
315.8
319.5
313.0
315.8
315.3
317.3
314.4
315.3

04
330.8
312.8
311.0
319.2
31¢9.2

‘318.4

311.5
318.3
322.4
319.8
322.4
321.7
313.2
319.4
321.7
315.1
314.7
312.7
317.3
315.5

463
320.1
311.1
317.
324,
324,
321.
316,
324,
321,
324,
321.
317,
321.
313,
3i9.

QoW NNEUECOL L~

SUSITiHA HYDROELECTRIC PROJECT

4728
7
142
395
506
719
1198
1571
1946
2045
2222
23561
2731
3025
3219
3910
4147
4491
4687
4727
16
225
437
650
882
1130
1233
1417
1879
2265
2488
2777
2958
3252
3433
3665
4030
4211
AS37
4674
5241
17
248
428
§435
879

12235

1840
2058
2305
2531
26946
2905
3178
3250
3436

b a1 et S

00
317.3
303.1
310.8
320.4
3192.0
319.5
318.8
320.3
309.7
311.4
313.3
319.6
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l T SURITiA HYPROSLETTRIC PROJSCT (SUBTASK 3,66 HYDRAULLC AvD ICE STUDIFS?
T2 a=9700 CFS. STARTIMG W.S5.E. ® LRX=3 = 344.0. FLOUS AREA-LOMPEMBATED

T3 MIDD.E SUSTTHNA RIVER--F0OR FiLOWS BELOW 206,000 TFS _
71 0 P 0 B i 0 0.0 9700  344.0 1,000¢
2 " -t 8 0 I
33 38 A% i 26 g 55 17 o, 4 7
33 Sa :
NE .08 08 _aal g1 0.3 -
0T A 909 ;
x4 3 a3 AB00  meTA
¥3 10 1680
o CR 354.9 345 350.6 370 346.0 750  349.8 azs  353,3- 940
GP 354.2 1600 345.0 1615  346.5 1657  341.9 1673  341.9 1708
E GR 348.64 1750 Eaa.5 2500  344.5 3375  344,9 3500 345.8 3800
| Gp 346.1 3900 344.5  4B00 346,85  A401R  B4R.0 4024 338.6  404:
GR 3357 4101 333.6 4162  334.8  A227  333.8  ARSS  332.6 337
Gk 332.8 4348  340.2  AARL  341.4 4539 343.9  46L0  344.8  ARLT |
@ GR 346.4  ABES  S46.6  S002  F47.0 5229  3A8.0 5301 34B.2 5463 |
CR 34% 6  SS02  344.4 Se5A 349.8 5674 49,8 5960 350.8 6.0 |
GR 350.3 6700  F50.4 7060 3S1.6  TAG0
Xi 4 9% RG77 5799 5230 3490 5270 |
I GR 366.1 4900 F59.4 0910 361.5 10BO  362.2 2000 36Z.4 2550
364.3 3000 364.8 3977 353.2 3093 348,2 w115 347.2 3125 |
N GR 347.5 3159 346.7 3175 346.2 3189  3A5.2 3239  344.4 3271
| GR 344.0 3306 346.9 3380 343.80 3404  IH1.0 3492 3I52.8 3597 |
R 353.4 3614  354.0 2 3645  EE2.0 3652 54,5 3665 355,24 3676
CR 353.8  369F 350,40 3695  3ab.&4 3706 348.3  3¥1T 349,474
GR 347.7 3774 346.3  3R4®  345.5 3905  347.4 5959 349.2 3979
GR3S0.34 3990  351.8 4017 353.3 4028 353.5  AD3t  3S2.8  ALH:
CREG0.74  AR05  TSa.4 APpA ET0.O8  4P70  381.8  A340  350.9 AZ7 e
[ﬁ GR 350.3 4393 349.9 4416  350.3 4436 350,99 4449  3ITi,6 4469
GRAS0.56 4494  Fag.6  AS01 3491 A50%2 350.58  A512  353.3 4545
GR354.85 4519 354.3 4700  354.5 4900  355.6 5100 354,31 5267
m GR 352.6  S218 3S0.6 SaRe  349.5 S246 350.4 0 5258 352.9  S26&
GR 353.3 5350 356,31 5420 3490 5459  348.5 5956 344.5 5657
GR 544 .4 5718 3G, 7 BTRA 46,9 5778 350.590 Hyes S55 .2 g7ee
GR 355.0 5832 3561 £300
E X1 5 61  60AS  FAT6 4700 4700 4650
%3 10
GR 374.5 0000 367.8 0010  371.0 0056 371.3 1608 366.5 4600
GR 362.4  S000  344.3 5035 3625 5106 361.0 5106 359.0 5110 |
GR 396.9  mipl FES.76  SISR 354.4  S158  353.7  S177 354,80 5230
CR 353.8 5284  353.¢ 5325 354.5 5345  355.1 5367 354.6 5374
n GRZIS5.90 35391 F%4.8  SAS4 357.9 5498 359.4 9556  359.6 5616
g:ge 363.0 5627 362,15 9775 B61.4  S8Y5  3ed.4 5936 361.5  GOSL
GR F62 .1 5071 3ed.4  AQAD  361.9 6045 3521 HOAR 355,40 605
CBR 353.2 607  353.5 6087  353.2 5108 355.43 6139  3%6.7 616t
ii GR 355.9 6216 356.7  o23e  358.6 6260 359.2 6338  358.21 6497
GR 357.8 85695  357.9% 6623 356.3 6897  353.%  6B47 354,59 498"
GR 354.9 7062  353.1 7097  352.6 7134  353.8 7142 357.47 7257
I GR 3S9.1 7363  36:.3 7347 369.8 vabl  Bbe.D 7476 365.5  752c
GR X69.7 @500
X b ad o528 7496 3330 3190 3190
%3 10
l GR 381.2 0340  F77.0 0345 377.6 1890  376.1 3000 374.3 4500
GR 369.7 6006 370.4 6104  364.4 6114  3IG9.9 6177 364.35  H24e
GR 364.2 6294 361.8 4350  360.1 6395  359.1  6413 3601 6342
i L
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