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1.0 INTRODUCTION

The 1984 lower Susitna River freezeup (below Talkeetna) was documented
by visual observations, ground measurements and aerial photography.
These methods are similar to those used during the previous 4 years of
the on-going ice processes study. Emphasis during 1984 was placed on

identifying dominant ice processes influencing lower river ice cover

formation. Hydraulic data were collected at several locations for use in
modelling analyses. Several potential fish habitats were identified prior to
the freezeup and were monitored as the ice front progressed through the

lower river reach.

General conclusions regarding lower river freezeup based on data contained
in this report should be avoided due to the unusual nature of ice cover
progression attributed to mild weather during the 1984 freezeup. This
report describes the chronology of ice cover development in Section 3, and
presents miscellaneous data pertinent to ice modelling in Section 4 and in
Appendices A and B. Most of the specific processes controlling freezeup,
as well as those of ice cover progression, were previously reported in a
series of ice study reports (R&M 1980, 1981, 1982 and 1983). Users of the
data contained herein who are not familiar with Susitna River jce processes
are referred to these published reports. This report refers to river mile
(RM) numbers for identification of specific sites on the river mainstem,
with the river mouth at Cook Inlet corresponding to RM 0. River Mile
numbers have been annotated on the blueline photomosaic maps in
Appendix C.
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2.0 SUMMARY

The 1984 Susitna River freezeup was characterized by:

Low initial discharges and stage levels

Multiple ice bridges

Rapid lower river ice front progression

Middle river ice bridge at River Mile 105

Long reaches of open water between ice bridges, after ice cover
progression

Thick anchor ice deposits

Unusually mild weather during September and early October delayed
formation of significant frazil ice volumes until the fourth week in October.
The lack of late summer rainfall resulted in low freezeup stages compared
to previous years. The ice bridge near Cook Inlet formed on October 27,
1984. The river stage was so low that within 48 hours of the initial
bridge, a series of ice bridges formed in quick succession between river
mile (RM) 5 and RM 52. These closures resulted primarily from grounding
of large slush ice floes in shallow water. After the last ice bridge formed
at RM 52, a continuous ice cover progressed on the lower river up to RM
88. On about November 2, formation of a middle river ice bridge at RM
105 blocked ice from continuing down to the lower river. The rate of
middle river ice cover progression was subsequently rapid compared to
previous years due to low water levels, large volumes of slush ice entering
the reach from upstream, and early initiation of ice cover development.
The middle river ice bridge cut off the upper Susitna slush ice
contribution to the lower river ice front, and lower river progression
significantly slowed. During November, the Chulitna and Talkeetna
tributaries supplied some ice to the lower river ice front. lce front

progression eventually stopped completely after ice bridges developed on

these tributaries in mid-November. The remaining open water between the

lower river leading edge and the RM 105 ice bridge was of insufficient
length for generation of substantial frazil ice volumes.
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The middle river ice front progressed continuously, reaching Sherman (RM
130) in early December. Unusually cold air temperatures in November
brought the number of accumulated freezing degree-days to the average
total and also caused large volumes of frazil ice on the middle and upper
Susitna, as well as on the Chulitna and Talkeetna Rivers. Although most
of this ice contributed directly to the upstream advance of the two ice
fronts, a secondary consequence was rapid and massive accumulations of
anchor ice. The anchor ice was readily visible, since it accumulated
sediment and acquired a light brown tint. Upstream of Curry (RM 120)
the anchor ice formed thick layers on the channel bed in shallow areas.
By early December, many of these formations were near the water surface,
effectively changing local hydraulics of the channel by damming flow. The
resulting backwater caused local stage increases which fractured shore ice

along flow margins as buoyant lifting forces separated ice from the channel

banks. Fragments of shore ice were often seen floating downstream during
December. On about December 15 several shore ice fragments lodged on
an anchor ice dam near RM 135.5. This ice jam prevented slush from
continuing downstream and thus developed into a new ice front. The
progression from this point was relatively short-lived, extending only up
to RM 137 before the slush ice volume generated upstream was so minimal
that sufficient thickening for continued upstream progression was no
longer possible.

The remaining open water gradually diminished as shore ice extended to-
wards the channel center. As of late December the following reaches

remained open, scme containing intermediate ice bridges:

RM 24 - 26 RM 92 - 105
RM 43 - 46 (West channel) RM 131 - 135
RM 48 - 52 (East channel) RM 137 - 147
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3.0 CHRONOLOGY OF 1984 SUSITNA RIVER FREEZEUP

On October 16, 1984, slush ice was first observed flowing down the
mainstem at Gold Creek. Variable concentrations of ice were observed
until the afternoon of October 22, when air temperatures warmed to 3°C
and all ice disappeared. A full 6 feet of accumulated border ice
disintegrated at Gold Creek during the following two days. Slush ice
concentrations began to increase on October 25. On October 26, at river
mile (RM) 9, near the mouth of the Susitna River, a dense concentration
of ice floes had accumulated during the high tide of 32.4 feet (Anchorage
reference station) at about 7:30 a.m.(see Section 4.5). At RM 9 the tidal
fluctuation was measured to range over 6 feet during this particular cycle.
Tidal measurements were made using an overlapping series of staff gages
installed on October 19, prior to the extreme monthly tide cycle. Slush
ice floes on the Susitna River generally consisted of large pans of tightly
packed but poorly bonded clusters of sintered ice crystals. Near the
river mouth the ice pans had partially solidified, forming a rigid sheet 1-2
inches thick on the surface. Under this sheet, up to 3 feet of slush ice
had not frozen solid. This condition of a solid surface layer was observed
only on the reach near RM 9. Pan size was variable with average
diameters ranging from 2 feet to over 6 feet. The surface water velocity
during the high tide was less than 1 foot/sec. and at low tide about 2.5
feet/sec at center channel. Ice floes that drifted into the flow margin
along the east bank became grounded when the tide receded.

The following day, October 27, the ice concentration below RM 9 again
increased during high tide. With substantially higher volumes of ice floes
coming into this area from upstream due to cold air temperatures, an ice
bridge developed near RM 5. Although the actual development was not
observed, evidence of the formation process suggested the following
scenario. The high tide on October 27 was near 33.0 feet at Anchorage.
At that level it would have significantly decreased the water velocity in
the reach of river near RM 9. Drifting ice entering this reach of

near-zero velocity would quickly accumulate. A continuous unconsolidated
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ice cover was probably present from Cook Inlet up to about RM 12 at the
high tide. As the tide receded, ice floes started flowing out to sea.
However, before ice at RM 5 began moving, the water level had dropped
sufficiently so that most floes grounded at the channel margin, resulting in
a stable bottleneck which prevented movement of ice floes near center
channel. Backwater diminished as the tide continued to recede. The
increasgd water velocity stressed unconsolidated ijce at RM 9, which
eventually moved. However, because of the stable ice bridge at RM 5 the
downstream ice cover only compressed, increased in thickness and created
a backwater area. This backwater area stabilized the remaining ice above
RM 9 so that no further movement took place. Since no direct
observations were made of this, there is no way of knowing the upstream
extent of the initial ice cover, but assuming a continuous inflow of slush,
the cover would have rapidly lengthened.

On October 29, an overflight revealed a complex and rapid ice cover
development on the lower reach. From RM 5 a somewhat continuous cover
extended to RM 19, adjacent to the entrance of Alexander Slough. The
predominant process of advance was juxtaposition. Large areas of open
water were present throughout the cover, indicating that little pressure
was acting on the ice and no compression had occurred. By 10:30 a.m. on
October 29, the leading edge was located at RM 19.  No further
advancement occurred due to insufficient ice from upstream. The leading
edge consisted of thin layers of fine slush that accumulated diagonally
across the channel from the area of high water velocity on the outside of
the river bend to low velocity on the inside of the bend. Open water with
no slush was noted from RM 19 to RM 25.9 at Susitna Station (USGS gage
site) where a second ijce bridge had formed. A continuous ice cover
occurred upstream from RM 25.9 to RM 43 of the east channel through the

Delta Islands. An ice cover had also progréssed up the Yentna River
about 12 miles. The west channel through the Delta Islands, from RM 42.5
to RM 46, was entirely open. On the west channel a third ice bridge had
formed at RM 46. This obstruction had prevented slush ice from drifting
downstream to advance the ice cover above RM 42.5. From the ice bridge

-5-




M15/31 13

at RM 46, an ice cover had progressed up the west channel to RM 51. At
this point the main channe! bifurcates creating the west and east channels.
The ice cover progression had stopped here and there was open water up
to RM 52. The east channel was open from RM 43 to RM 52. . At RM 52 3
fourth ice bridge had formed. Very little slush ice emerged from under
.the downstream edge of the bridge, indicating that most of the ice floes
were retained by the advancing ice cover near the leading edge. This ice
cover had progressed up to RM 55. Visual estimates of slush concen-
trations at Gold Creek, 4 days before the initial ice bridge formed, were
never less than 50% of the total open water surface area.

On November 3, the leading edge of ice accumulation had progressed to
RM 71.5 at an average rate of 4.1 miles/day from the ice bridge at RM 52.
At the three rivers' confluence, the Chulitna and Talkeetna Rivers
appeared to be contributing most of the slush ice to the lower Susitna. At
RM 105, slush ice had bridged the shallow channel. This bridge remained
stable long enough to initiate an upstream progression of ice on the middle
reach. The consequence of this new progression was a decreased supply
of slush ice to the lower river ice front, ultimately delaying ice cover
formation below RM 105. The leading edge progression rate slowed to
under 2 miles/day on the lower river, being entirely dependent on slush
from the Chulitna and Talkeetna Rivers and frazil generated below the ice
bridge at RM 105.

A warm weather period began on November 5 and lasted until the 10th.
Ice concentrations sharply decreased during this period to less than 10% at
Gold Creek on November 8. This subsequently decreased the rate of
leading edge progression to 0.5 miles/day on the middle river and 0.2
miles/day on the lower river. The open water reaches below RM 105,
through the east channel of the Delta Islands and between RM 26 and
RM 20, remained open during this period.

On November 10, cold air temperatures once again increased the ice

concentrations. On November 13 the surface coverage was estimated at

-6-
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80% by the Gold Creek observer. The middle river ice front advanced §
miles (up to RM 121) and the lower river front moved upstream about 2

miles (up to RM 86). The middle river ice front progressed more rapidly

due to a larger volume of slush jce generated in available open water
reaches between Gold Creek and Watana. Open water leads on the lower
river were slowiy freezing over by a combination of upstream cover
progression and border ice growth. The slush ice contributing to these
processes originated from within open water reaches and from underneath
the downstream edge of existing covers upstream. At that time, an
estimated 75% of the siush forming the lower river jce cover above the
Yentna River confluence originated from *he Chulitna and Talkeetna

Rivers.

The Chulitna and Talkeetna Rivers formed ice bridges several miles
upstream of the Susitna confluence on November 14. These ice bridges
prevented slush from entering the Susitna and ice cover progression (on
the Susitna) stopped at RM 88. An insufficient supply of slush prevented
further upstream progression at the rates previously observed.

In Slough 8A, ponds with black ice about 4-6 inches thick overflowed and
the surrounding snow cover flooded on November 16, when the leading
edge was located at RM 127. This indicated that groundwater levels rose,
The entrance berm at RM 127 had not yet been overtopped. However, the
berm at RM 126.1 had been flooded. Ice floes about 1 foot thick had
partially breached the entrance berm and had become stranded, indicating
that a depth slightly less than this had occurred over the berm. Using a
minimum overtopping depth of 8 inches and an estimated flow width of 50
feet, then about 50 cfs could have entered the slough with a velocity of 2
fps. The ponds in Slough 8A increased in size prior to overtopping of the
upper berm at RM 127, indicating a local increase in the height of the
water table, due to the staged mainstem. The upper entrance to Slough
8A began overtopping on November 19 when the leading edge was at RM
128. This event was not nearly as dramatic as the overtopping observed
in 1982. From the air it was difficult to tell that overtopping had
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occurred. The snow cover was about 1 foot thick at the time, and
mainstem water only seeped through the snow pack.

On November 21, the leading edge on the middle river reached RM 129,
near the entrance to Slough 9. No overtopping of the entrance berm
occurred.

By this time the river upstream of Devil Canyon had become ice covered,
severely limiting the volume of frazil capable of being generated. The
leading edge advance rate subsequently slowed to about 0.2 miles/day.
The origin of the slush responsible for maintaining this rate of advance
was primarily the open water reach from Devil Canyon tc Sherman. This
reach also developed massive anchor ice deposits. Anchor ice dams oc-
curred at several areas throughout this reach, often forming to such
thicknesses that backwater areas developed. The increased water surface
elevation strained the border ice along flow margins, in many places
causing it to fracture and float downstream to become incorporated in the
ice cover. Anchor jce accumulated on the bottom in massive proportions.
Thick layers often broke free from the bottom and floated downstream to
also become part of the downstream ice cover.

On December 15, staging induced by anchor ice growth at RM 135 caused a
fracturing of upstream border ice. A large solid fragment drifted
downstream but instead of floating down to the leading edge at RM 131 it
became lodged at an anchor ice dam near RM 135, creating a new ice
bridge. This ice bridge accumulated slush ice at the upstream edge. The
new ice front prevented slush from continuing downstream to advance the
previous leading edge. By December 20, the river under the Gold Creek
bridge had frozen over and the leading edge was approaching RM 137.
The open water helow the ice dam at RM 135 remained as it appeared a
week earlier.

On the final observation flight, December 20, 1984, the !2ading edge on

the Susitna River below the three rivers' confluence had reached RM 92,
at
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a rate of 0.12 miles/day. The Talkeetna River was frozen over above the

railroad bridge. The Chulitna River was open at the confluence but

frozen over about three miles upstream. Extensive open leads existed in

Open water still persisted
although the flow velocity had
ice was beginning to close the open
The leading edge progression is summarized in

the Susitna mainstem ice cover below Talkeetna.
on the east channel of the Delta Islands,
diminished in many places and border

channel in several areas.
Table 3.1.

The 1984 ice cover development had several interesting and different

features which contrasted to those of previous years. In 1984,

a large
volume of anchor

ice was observed from near Talkeetna to upstream beyond

the Watana area. The onset of extremely cold weather early during

freezeup, from November 10 through November 13, cooled the middle river

below Gold Creek sufficiently to generate frazil ice, which due to the
turbulent nature of this reach adhered to the bottom, forming anchor ice.
When anchor ice covered the channel bed, saltating sediment particles and
suspended sediment became entrained in the ice, giving it a brown
coloration. Anchor ice often continues gaining mass

by accumulating
frazil. Eventually a critical

thickness is attained giving the ice mass
sufficient buoyancy to float, often taking with it entrained sediment and
possibly bed material of various sizes. Rafts of
frequently observed floating downstream.

anchor ice were

These rafts become incorporated
in the ice cover further downstream. The rafts varied considerably in

size. Some were quite large, with diameters of about 4-5 feet, but the

most common anchor ice rafts observed were generally 1-2 feet across.

Anchor ice generally develops every year to some extent upstream of

Curry (RM 120), and during cold weather, in
Talkeetna and Gold Creek.

many areas between
The cold air temperatures of November 1984
and iow water levels caused early formation of this ice,
led to very thick and widespread deposits,
observed in previous years,

which subsequently
with volumes exceeding those
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The frequency of ice bridge formation in 1984 is most likely a direct effect
of the low river flows during freezeup (Figure 3.1). The resulting
shallow water in many places provided natural lodgement points which at
higher water would be negotiable by the ice floes.

Observations during the 1984 freezeup confirmed the critical importance of
large slush ice volumes to initiate and continue ice cover development.
When open water contacts air colder than about -10°C, frazil ice forms. A
steep, turbulent river reach can generate much more ice than a reach of
lesser gradient due to a higher rate of cooling. Little new frazil will form
once the open water surface area is about 70% covered by floating slush,
since this interferes with heat exchange to the atmosphere. The length of
open water required to generate a 70% slush coverage is dependent on the
degree of turbulence and the prevailing air temperature. When the ice
bridge formed at RM 105, very little frazil ice was generated in the open
water reach downstream to the leading edge at RM 73. Much of the ice
supplying the lower river leading edge after November 3 originated from
the Chulitna and Talkeetna Rivers. This was eliminated on November 14
when ice bridges formed on the tributaries. Consequently, the lower river
ice front received only minimal ice volumes which did not advance the
leading edge. By the last field trip the remaining open water downstream
of RM 105 (a length of approximately 13 miles in mid-December), was

gradually freezing over by shore ice growing laterally out from the river
banks.

-10-

Ok

i




A L i

g st

o g
vt e

M15/31 18

Date
10/27/84
10/30/84

11/03/84
11/05/84
11/07/84
11/09/84
11/11/84
11/13/84
11/14/84
11/16/84
11/19/84
11/21/84

11/27/84

Table 3.1

1984 Susitna River Freezeup
Leading Edge (LE) Progression Summary

Location
Ice Bridge RM5
LE RM19

lce Bridge RM26

LE RM43
LE RM51

Ice Bridge RM52

LE RM55
LE RM71.5

lce Bridge RM105

LE RM73
LE RM109

LE RM74
LE RMT1

LE RM74.5
LE RM112

LE RM80
LE RM114

LE RM86
LE RM121

LE RM88
LE RM123

LE RMS88
LE RM127

LE RM90
LE RM128

LE RM91
LE RM129

LE RM92
LE RM130.5

Rate of Advance
Discontinuous Ice Cover

Discontinuous Ice Cover
Discontinuous [ce Cover
Discontinuous Ice Cover
Discontinuous lce Cover
Discontinuous Ice Cover
Discontinuous lce Cover

4.1 miles/day

0.75 miles/day
2.0 miles/day

0.5 miles/day
1.0 miles/day

0.25 miles/day
0.5 miles/day

2.75 miles/day
1.0 miles/day

3.0 miles/day
3.5 miles/day

2.0 miles/day
2.0 miles/day

0 miles/day
.0 miles/day

.67 miles/day
.33 miles/day

.33 miles/day

.17 miles/day

2
0
0
0.5 miles/day
0
0
0.25 miles/day
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4.0 METEOROLOGY AND DATA COLLECTION

4.1  Meteorology

Daily measurements of ice and meteorological parameters were made at the
Gold Creek Bridge by Nancy Larson. Twice per day, usually at sun-up
and sun-down, she obtained data on the current air temperature at the
water surface, minimum and maximum daily air temperatures, water temper-
ature, water velocity, stage, shore ice width and thickness, and estimated
slush ice concentration on the water surface. These data are listed in
Appendix A. Daily flows are tabulated in Tables 4.1 to 4.3.

Weather data from the Talkeetna Flight Service Station (National Weather
Service), Watana (R&M Consultants) and Denali (ReM) for September
through December 1984 are included in Appendix A. Air temperature data
from these stations were summarized and are listed in Tables 4.4 to 4.22,
along with accumulated freezing-degree days. Plots of mean daily air
temperatures in Figure 4.1 show relative temperature variations between
stations, as well as temperature trends for the four months. As shown on
the graphs, /air temperatures generally decreased steadily through
October. In November air temperatures began fluctuating considerably,
with this trend continuing through December. November 1984 was colder
than normal, while September, October and December all had above-normal
temperatures. By the end of December, total accumulated freezing-degree
days were far short of the historical average. Additional air temperature
data from a site located in the Delta Islands (RM 47.8) are shown in
Tables 4.4 to 4.6. In order to quantify the variation in air temperature
between the Watana weather station, located on the high plateau adjacent
to the river, and the air temperature near the water surface, a
thermograph recorded air temperatures at the streamgaging site since
September, 1984. The data from this recorder are listed in Tables 4.15 to

4.18, along with the mean daily deviation from the Watana station.
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4.2 Lower River Cross Sections

In September, 1984, a total of 13 sections were surveyed on the lower
river below Talkeetna. Six new cross-sections were located between
Talkeetna and the Parks Highway Bridge at the following river miles:

84.6 90.0
86.3 91.7
87.8 93.3

Three cross-sections, originally surveyed in 1982, were re-surveyed in
order to have recent data for sediment modelling. These sections were
located at river miles:

95.9 (LRX - 0.7) 98.0 (LRX - 2.0)
97.1 (LRX - 1.0)

The primary purpose of these 9 sections is for the on-going river
aggradation study, which will analyze potential aggradation between the
Chulitna confluence and the Parks Highway Bridge. Details pertaining to

the cross-section survey and field data collected were reported by R&M
Consultants (1984).

Four additional cross-sections were surveyed below the Parks Highway
Bridge at river miles:

40.0 59.7
47.8 76.8

-These sections will be used for estimating ice volumes and ice front pro-

gression rates under with-project conditions. These four sections are not
tied in to project datum. The elevations are based on an altimeter survey
which established approximate elevations on all the east bank bench marks.
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In addition te the 13 sections surveyed by R&M Consultants, two (2)
cross-sections from the U.S.G.S. streamgage sites at Sunshine and Susitna
Station were plotted and are included with the tabulated cross-section data
in Appendix B. Cross-section locations have been delineated on the

blueline photomosaic maps in Appendix C.

Measurements of stage, water velocity, and ice thicknesses were made

along the four sections below the Parks Highway Bridge. Stage
measurements were made along the 9 sections above the bridge. These
data are included in Figures 4.5 to 4.19. Ice thicknesses are listed below.

Lower Susitna River Ice Thicknesses

Solid lce Slush Ice
Thickness Thickness
River Mile Date (feet) (feet)

40 02/06/85 3.0 0.0
48 02/06/85 2.0 2.5

02/06/85 2.0 0.5
60 02/06/85 2.5 1.0
77 02/06/85 ' 2.0 7.0

4.3 Porosity Measurements of Slush lce

Numerous measurements were mada during the freezeup period in 1984 to
quantify porosity of slush ice formed from frazil crystals. The value of
this parameter is necessary for accurately determining the volume of ice
generated within a specific open water reach. The length of open water
upstream of the measurement site, as well as the air temperature, to a

great extent determine the porosity.

During October 1984, a series of measurements were taken at several
locations on the Susitna River between Denali and Cook Inlet. The
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objective was to document a change in porosity of slush ice relative to
travel time since frazil formation. Recorded air temperatures in October at
Denali and Watana were sufficiently low for substantial frazil generation,
but at other river locations further downstream air temperatures remained
generally too warm for much additional ice to form. Theoretically, this
condition would lead to high porosities near Denali where the frazil is
relatively new, and decreasing porosity values further downstream as the
frazil crystals metamorphose from very small flat disc shapes to coarser,
rounded particles consisting of several crystals sintered together. The
slush was sampled with a wire basket, allowed to drain and then weighed
on a balance beam scale. The resultant weight of slush was then compared
to the weight of solid ice to obtain a value for the percentage of ice in the
sample. The slush porosity is the difference between the percentage of
ice in the sample and 100. The tabulated data are shown in Table 4.23
and plotted in Figure 4.20. As expected, the plot shows a decrease in
porosity over time, and a slight increase with the slush contribution from
the tributaries.

Theoretical values for porosity of frazil are generally considerably higher
than those measured on the Susitna. Published ice porosity values
generally range from 40-70 percent. The range of values measured on the
Susitna is slightly lower, between 29 and 55 percent. This could be
explained. by the long residence time of slush in the river, which early
during freezeup éorresponds to the travel time required to negotiate the
upper and middle river reaches, a distance of over 200 miles.

As freezeup continues, more and more of the river begins generating frazil
as air temperatures drop below freezing all along the river down to Cook
Inlet. The reach above Talkeetna probably generates the most frazil due
to the high degree of turbulence resulting in more mixing with cold air.
Originating far upstream, the low porosity old slush has developed into a
mass of relatively coarse-grained and rounded particles mixed with new
high porosity frazil, which are generally very small discs. The resultant

ice mass has the interstices between the old coarse grains occupied by

-16-
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newer frazil. This arrangement produces very dense slush rafts with low
porosities. For this reason, porosity values measured on the Susitna tend

to decrease as freezeup progresses.

Materials such as unconsolidated sediments (gravels and sands) show
similar tendencies towards lower porosities with increasing grain size and
also for poorly-sorted (coarse particles mixed with fines) sediment
compared to well-sorted (uniform size) sediments. Porosity is dependent
on particle -hape, packing, and size distribution (Davi. and DeWiest,
1966). Highly angular particles tend to be held apart by irregular, sharp
corners, producing high values of porosity for'a given grain size.
Subangular particles will contact along flat faces and have maximum
compaction, while rounded particles will be less compact. Tabular particles
(i.e., frazil discs) tend to form box-like openings, particularly in fine
grained particles, resulting in high porosities. Porosities of materials
other than ice are tabulated in Table 4.24 and plotted in Figure 4.21.

4.4 Observations at Fish Habitat Study Areas

During the summer of 1984, Alaska Department of Fish and Game identified
a series of sites between the Yentna River confluence and Talkeetna for
the Resident Juvenile Habitat Study. Table 4.25 lists the study sites and
river mile locations, as well as any documented effects on the sites during

ice cover development.

As indicated by the table, the majority of the listed study sites were not
affected by mainstem river ice processes. Only side channels at Rustic
Wilderness and Goose Creek were overtopped. Several sites were flooded
by backwater as the mainstem became choked with ice, and as the staging
mainstem caused water to inundate the snowpack, eventually freezing solid.
The result is similar in appearance to the mainstem ice cover, but snow ice
rests on the channel bottom and has a generally smoother surface than the

hummocked texture typical of the mainstem.
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Several areas other than those listed in Table 4.25 were affected somewhat
by ice-induced staging. Sunshine Slough at RM 86.7 was overtopped in
mid-November, 1984, but not to the degree observed in previous years. A
backwater area was also seen at the confluence of Sunshine Creek/Slough
and the Susitna mainstem at RM 84.0. This backwater extended up the
side channel approximately 200 yards. The side channel downstream of
Goose Creek was overtopped by a substantial volume of water on November
3, 1984. The overtopping continued for about 10 days. Anchor ice was
seen forming on the side channel bed and an ice front progressed slowly
up the side channel from about RM 69.5. Mainstem stage eventually
subsided at the side channel entrance and the overtopping flow was
minimal by November 14. The interconnecting channel between the
mainstem and east bank side channel at RM 51 was overtopped and the
water inundated the side channel, regaining the mainstem at RM 50 and at
Willow Creek. Several of the intermediate channels through the Delta
Islands contained open water. Since no slush ice entered these channels,
they remained essentially open until cold air temperatures caused closure
by shore ice growth. Kroto Sléugh at RM 40.1 was slightly overtopped,
but not nearly to the degree of previous years. Alexander Slough was not
overtopped during the 1984 freezeup. ’

In general, the 1984 lower river freezeup was marked by a minimal degree
of flooding, with few sloughs or side channels overtopped. This resulted
primarily from the low initial freezeup stages and water velocities,
attributed to the relatively low discharges during ice cover progression.

4.5 lce Bridge Formation Near Cook Inlet

Downstream of RM 15 the Susitna River is influenced by tidal fluctuations
in Cook Inlet. These tides often range over 30 feet above the datum for
the Anchorage tide reference station. The local Anchorage tide datum,
from which the high and low tide levels are calculated, is 16.4 feet below
local mean sea level. The local datum should not be confused with the

National Geodetic Vertical Datum of mean sea level which is referenced for,
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among other things, map elevations. For instance, the highest tides of
about 34 feet (referenced to mean low waterj) corresponds to 17.6 feet

above mean sea level.

During a high tide cycle, water velocities are reduced considerably on the
lower 10-15 miles of the Susitna River. The high tide in Cook Inlet
restricts the normal flow of the river, raising the water level and reducing
the velocity. Ice floes entering the backwater tend to accumulate rapidly
since they are not conveyed through this reach at the same rate as they
enter. The accumulations often attain extensive proportions, resembling a
continuous ice cover but still moving at a slow rate. When the tide begins
to recede the water level drops and flow velocity increases. However, as
the backwater effect is removed, the surface area of the river decreases.
The river can no longer transport the accumulated volume of ice floating
on the surface, and a jam results. The ice jam gains stability as the
water level drops and more ice floes become grounded. This ice jam
bridges the water surface, preventing other ice floes from passing out to
sea. It has not been ascertained what critical volume of ice is required
for an ice bridge to form in this manner. At low ice concentrations a
bridge will not develop and accumulated ice will be flushed out to sea. Ice
bridges have been observed to form at RM 5 and RM 9 during the 3 years
(1982-1984) of ice study on the lower river. This has usually occurred
during the latter half of October, corresponding to a period of extreme
tide fluctuations (greater than 30 feet). Usually by this time air
temperatures have dropped sufficiently throughout the watershed so that
upper and middle Susitna reaches and major tributaries are generating
substantial volumes of ice. When a high tidal cycle and low air
temperatures coincide, the result is the formation of ice bridges at the

observed locations.

Staff gage measurements were obtained at RM 9 prior to formation of the
ice bridge at RM 5 in 1984. The RM 9 site was selected since the ice
bridge formed near this area in previous years. The objective was to

monitor the rise and fall of river water and correlate the observations with
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the Anchorage tide cycle. On October 19, three gages were set with the
lower staff reading 2.0 feet at 1630 hours, about 2% hours after the daily
high-high tide of 26.1 feet. The following low tide would occur at 2011
hours at a height of 8.8 feet. The surface flow velocity at 1630 hours was
about 2 feet/second in mid-channel. On October 26 the preceding high
tide level was demarcated on the upper staff gage at about 8.0 feet. The
Anchorage high tide at 0716 hours was 32.4 feet. For a tidal variation of
about 15 feet in Cook In‘Iet, the river water level at RM 9 fluctuated about
6 feet. The relationship is not linear, however, and to accurately
ccirelate the affects of tides on water level at RM 9, a continuous recorder
should be installed. However, the chances of recovering such a recorder
after the start of slush ice movement during freezeup is minimal. Table
4.26 is a reproduction from the 1984 Tide Tables of the National Oceanic
and Atmospheric Administration showing the times and heights of high and
low waters for the Anchorage area.
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Table 4.1
Gold Creek Water Levels
and Computed Discharges
October, 1984

Wire Weight (ft) Flow (cfs)

7320
7200
6960
6780
6780
6720
6900
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l Table 4.2
Gold Creek Water Levels
and Computed Discharges
I November, 1984 |
Water Surface |
' Date Wire Weight (ft) Flow (cfs)* Elevation (Surveyed) -
1 3.84 1870 :
I 2 3.88 1900 : A
3 4.25 2200 "
4 4.43 2340 ok
S 4.68 2580 4.56 (2550cfs)
l 6 5.18 3120
7 5.1 3030
4 8 5.09 3010 &
H I 9 5.15 3080 :
Lt 10 5.07 2980 ;
gt 11 4.88 2780 4.92 (2800cfs) 5
¥ ' 12 4.7 2610 )
44 13 4.92 2820
i 14 4.78 2880 4.88 (2750cfs) :
15 4.89 2790
i3 ' 16 5.06 2970
17 5.01 2910 <
18 5.09 3010 o)
! 19 5.05 2960 5.08 (3000cfs) ¥
20 5.65 3820 :
21 5.22 3170
22 5.29 3270 &
l > 5.29 3270
24 5.21 3150 3
25 5.35 3350 ¥
ﬁ 26 5.12 3040 ;
27 4.99 = 2890 5
25 5.19 3100 4
9 29 5.19 3130
a 30 5.27 3240 :
* Stage levels are affected by anchor ice and shore ice from November 3 3
g through December 15. 2
9 a :
i -22- ;
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Table 4.3

Gold Creek Water Levels
and Computed Discharges

December 1984
Wire Weight (ft)
5.32

lce Covered

Flow (cfs) *

3310
3350
3410
3330
3410
3240
3320

3320
3360
3410
3520
4300

* Stage levels are affected by anchor ice and shore ice from November 6

through December 15.
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Table 4.4
October 1984

Degree-Days
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Table 4.4
October 1984

g Degree-Days
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Table 4.5

Delta Islands Air Temperature and
Freezing Degree-Days Summary
November 1984

Minimum (°C) Maximum (°C) Average (°C)

-20.0 -6.5 -13.3
-22.0 -8.0
-21.5
-20.5
-12.0
-10.5
-15.0
-20.5
-23.0
-26.0
-28.0
-30.0
-30.0
-29.0
-12.
-19.0
-20.5
-19.0
-22.0
-10.
-10.0
-10.0
-9.5
-12.0
-19.0
-24.0
-27.0
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-16.0
-10.5
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Table 4.7

Talkeetna Weather Station Air Temperature

and Freezing Degree-Days Summary
September 1984
Minimum (°C) Maximum (°C)

17.8
18.9
18.3
18.3
18.3
17.2
16.1
20.0
18.9
20.6
18.3
14.4
11.1
16.1
16.7
16.7
12.8
12.2
11.1
13.9
14.4
11.1
12.8
11.1
14.4
15.6
16.7
13.9
14.4
14.4

VWO ~=00

OONAUHWN —

R S 4 T 0 TR M SR, T e

BAN=SONNOON—=—=O®

.

NNONN—=O—m®OADONG O -

6
2
0
1
2
6
4
4,
1
5
5
2
0
4

]
NOONMNMMOUO=N

.

Mean Monthly Air Temperature

Total Monthly Freezing Degree-Days

Total Accumulated Freezing Degree-Days

Average Historical Accumulated Freezing Degree-Days

Average (°C)

ODOWONPWaDEDO NS

b d ol 2 — a2
OO WOOOW=OWOOWW

« . e e e e . . e o« .

« s e o

OOV ODNUN~ID W
—“OWOWOO=LNONNOMO®D

. e —
o .
(@]

(=X NaoNlo]
OOON




M15/31

Table 4.8

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

October 1984
Minimum (°C) Maximum (°C) Average (°C)
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13.3
12.2
1.1
11.1
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Table 4.9

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

November 1984
Minimum (°C) Maximum (°C) Average (°C)
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Table 4.10

Air Temperature

Taikeetna Weather Station
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Table 4.11

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

September 1984

Bl et ot e B RO D i P s N

Day Minimum (°C) Maximum (°C) Average (°C)
1 0.1 14.3 7.2
2 0.0 13.5 6.8
3 -1.6 12.8 5.6
4 4.4 13.1 8.8
! 5 4.6 14.0 9.3
: 6 4.5 11.9 8.2
7 3.1 11.8 7.5
i 8 -0.3 13.2 6.5
¥ 9 -0.1 15.5 7.7
&5 10 0.3 15.4 7.9
i 11 -1.2 14.4 6.6
12 0.8 12.5 6.7
13 2.9 9.5 6.2
3.3 13.1 8.2
5.3 13.2 9.3
i 16 -0.1 13.9 6.9
17 0.4 11.0 5.7
18 1.9 1.7 4.8
19 0.0 6.5 3.3
20 -0.5 8.5 e 4.0
21 -3.0 14.4 5.7
22 -2.7 11.9 4.6
23 -0.3 10.2 5.0
24 1.8 9.2 5.5
25 2.6 10.1 6.4
26 0.3 10.4 5.4
27 -1.7 11.4 4.9
28 -0.2 10.3 5.1
29 3.2 9.4 6.3
| 30 4.7 10.8 7.8
Mean Monthly Air Temperature .4°C

Total Monthly Freezing Degree-Days
Total Accumulated Freezing Degree-Days
Average Historical Accumulated Freezing Degree-Days
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Table 4.12
October 1984

and Freezing
ing Degree-Days
Freezing Degree-Days
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Watana Weather Station
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Table 4.13

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

November 1984
Minimum (°C) Maximum (°C) Average (°C)
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Table 4.14

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

December 1984

Day Minimum (°C)

OCONDOULWN —
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Mean Monthly Air Temperature
Total Monthly Freezing Degree-Days

Maximum (°C)
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Total Accumulated Freezing Degree-Days

Average Historical Accumulated Freezing Degree-Days

Average (°C)

-7.2
-6.4
-3.9

-3
-8
-8.
-8
-14.
18.1*
-17.9%
-22.4%
-19.1
-21.6
-16.8%
-10.9%
-9.6
-6.2
-8.0
-18.4%
-17.9%
-10.9*
-12.3%
-20.3*
-14.8%
-17.9%
-19.9%
-20.3*
-13.9%
-8.4%
-3.9%

-12.6°C
391.3
'822.4
874.4

* Estimates based on linear regression with Talkeetna (NWS)
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Table 4.15

Watana Streamgage Site

Air Temperature and
Freezing Degree-Days Summary

September 1984

Deviation From
Watana Weather
Station (°C)
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Table 4.16

Watana Streamgage Site

Air Temperature and
Freezing Degree-Days Summary

October 1984

Deviation From
Watana Weather
Station (°C)

Maximum (°C) Average (°C)

Minimum (°C)

Date

4151059495884564156728791548635
00001000000000000100001041!22004

2649506042419261820236438502797

743013_.l31001!0241..332401060902122
o - e - -
_ [} ' ] ' '

499 018007518500215151500005851

1778554535334023]10233238669709
i
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-2.5°C
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107.8
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Total Monthly Freezing Degree-Days

Mean Monthly Air Temperature
Total Accumulated Fr
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Table 4.17
Watana Streamgage Site
Air Temperature and
Freezing Degree-Days Summary
November 1984
Date Minimum (°C) Maximum (°C) Average (°C)
1 -13.5 -9.0 -11.3
2 -15.2 -11.0 -13.1
3 -15.0 -10.0 -12.5
4 -17.5 -13.0 -15.3
5 -13.5 -5.7 -9.6
6 -6.0 -4.8 -5.4
7 -6.5 -4.5 -5.5
8 -9.0 -7.0 -8.0
9 -16.0 -9.5 -12.8
10 -22.0 -17.0 -19.5
1 -26.0 -22.0 -24.5
12 -27.0 -22.0 -24.0
13 -24.0 -18.0 -21.0
14 -20.0 -15.0 -17.5
15 -15.0 -9.5 -12.3
16 -17.0 -10.0 -13.5
17 -20.0 -14.0 -17.0
18 -15.0- -9.5 -14.0
19 -19.0 -15.0 -17.0
20 -14.0 -3.5 -8.8
21 -6.0 -1.5 -3.8
22 -12.0 -6.0 -9.0
23 -13.0 -11.5 -12.3
24 -12.5 -11.5 -12.0
25 -14.0 -12.0 -13.0
26 -22.0 -14.0 -18.0
27 -27.0 -15.0 -21.0
28 -16.0 -14.5 -15.3
29 -15.0 -12.0 -13.5
30 -13.5 -12.0 -12.7
Mean Monthly Air Temperature -13.8°C
Total Monthly Freezing Degree-Days 413.2
Total Accumulated Fri::ing Degree-Days 521.0
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Table 4.18

Y

Watana Streamgage Site
Air Temperature and
Freezing Degree-Days Summar
December 1984

Watana Weather
Station (°C)

Deviation From
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Table 4.19

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

September 1984
Minimum (°C) Maximum (°C) Average (°C)
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Table 4.20

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

October 1984

O
o
<

Minimum (°C) Maximum (°C) Average (°C)

1 2.6 9.9 6.3
2 1.2 7.7 4.5
3 -3.5 7.0 1.8
] 4 -6.7 6.7 0.0
§ 5 -3.8 6.1 1.2
31 6 -1.5 8.4 3.5
b 7 -2.2 5.5 1.7
i 8 -1.0 7.5 3.3
# 9 -4.0 2.9 -0.6
10 -7.9 3.1 -2.4
i 1 -8.4 2.3 -3.1
x 12 -1.1 1.7 0.3
3t 13 -5.1 2.1 -1.5
14 -6.7 -2.7 -4.7
h 15 -10.1 -1.6 -5.9
' 16 -9.9 0.3 -4.8
17 -15.5 -1.2 -8.4
1 1.9 -6.5
i 19 -11. -1.9 -6.5
¢ 20 -11.3 -4.3 -7.8
21 -1.4%
vl 22 0.8*%
¥ 23 -4 .4%
24 -8.2%
25 -9.7*%
26 -11.2%
27 -10.7%
28 -12.8%
29 -16.1%
30 -16.5%
3i -11.4%
Mean Monthly Air Temperature -4.2°C
Total Monthly Freezing Degree-Days 144.6
Total Accumulated Freezing Degree-Days 144.6

Avzrage Historical Accumulated Freezing Degree-Days 208.0

* Estimate based on linear regression with Watana Weather Station

-t
o
1
—
S
- O



i

b

Bl i, 5

£

Tul,

e ke,

AT S S Al b g e YN Sy et g g S x AT b O

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

November 1984
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Tabl
Day Minimum (°C)
1
2 -15.1
3 -18.5
4 -14.3
5 -13.0
6 -7.8
7 -8.3
8 -8.7
9 -13.9
10 -21.4
LA -28.4
12 -28.7
13 -32.3
14 -29.4
15 -17.4
16 -18.6
17 -19.4
18 -21.1
19 -23.8
20 -15.9
21 -5.8
22 -13.3
23
24 -15.4
25 -21.0
26 -24.4
27 -28.7
28 -25.2
29 -21.1
30 -15.4

Mean Monthly Air Temperature
Total Monthly Freezing Degree-Days

e 4,21

Maximum (°C)

!
oD

—I—Icll—l—ﬂ
OO D 00~

.

OW®W WeWh i)W — b 000 W

'
— el |
P

1
—
& 00 GWWHAhOL

Ny
O W
N~

-15.4

Total Accumulated Freezing Degree-Days

Average Historical Accumulated Freezing Degree-Days

Average (°C)

-12.2
-17.5
-21.9
-23.7
-22.7
-18.3
-13.7

-14.3°C
430.2
574.8
578.0

* Estimate based on linear regression with Watana Weather Station

-41-




923229661-6119191!5029402611158655
9170389754323347372537858558971
= NN ANANNNr~—= | —ONNr— | =N 1 8

] ] 1 t ' 1 ' t ] 1 ' ] L] t ] ] 1 r. i

Average (°C)

o
p 5
3
gt
[\
1
o
o
£
@
-
L
<

9871956696116782357465065099326
673505567805667485328259317]322
— N = = - I N - =
1 LI | ! ) ] t ! ' 1 ' ' 1 1 !

Table 4.22
Degree-Days Summary
December 1984
Maximum (°C)

g Degree-Days

gree-Days
ulated Freezing Degree-Days

Denali Weather Station
and Freezing

Minimum (°C)

Mean Monthly Air Temperature

Total Monthly Freezing De
Total Accumulated Freezin
Average Historical Accum
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Table 4.23

Susitna River Freezeup 1984 -
Slush Ice Porosity Values

Location Date
10/19/84 10/26/84 11/03/84 11/14/84
Denali 55
Watana : 35
Gold Creek 29
RM 9 37
Yentna 53

Talkeetna 45

Chulitna 51

RM 60
RM 78

Curry
Near Slough 8

Sherman
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Table 4.24

BE BN

Published Porosity Values
For Various Materials

Material - ' Porosity (%) Grain Size (mm)

Soils 50 - 60

Clay 45 - 55 .004
Silt 40 - 50 .062
Medium to coarse mixed sand 35 - 40

Uniform sand 30 - 40

Fine to medium mixed sand 30 - 35 0.25
Gravel (well-sorted material) 30 - 40

Gravel and sand (poorly-sorted material) 20 - 35

Sandstone 10 - 20

Shale 01 -10

New snow 67 - 99
Old snow 35 -78
Firn 08 - 56
Glacier ice 0 8

* Source: Davis and DeWiest, 1966.




Table 4.25

Juvenile Anadromous Habitat Study Sites

Name

Hooligan Side Channel
Eagles Nest Side Channel
Kroto Slough Head

Rolly Creek Mouth

Bear Bait Side Channel

Last Chance Side Channel
Rustic Wilderness Side Channel
Caswell Creek - Mouth
Island Side Channel
Mainstem West Bank

Goose 2 Side Channel
C;rcular Side Channel

Sauna Side Channel

Sucker Side Channel

Beaver Dam Siough

Sunset Side Channel
Sunrise Side Channel

Birch Creek Slough
Trapper Creek Side Channel

Location
(River Mile)

35.2
36.2
36.3
39.0
43.0
45.4
59.5
63.0
63.2
74.4
74.8
75.3
79.8
84.5
86.3
86.9
87.0
88.4
91.6

Observed

lce Effects

None

Some flooded snow

None
None
None

None

Overtopped

None

Flooded snow

Some flooded snow

Overtopped

None
None
None
None
None
None
None
None

ARt

R4
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Table 4.25

Juvenile Anadromous Habitat Study Sites

Name

Hooligan Side Channel
Eagles Nest Side Channel
Kroto Slough Head

Rolly Creek Mouth

Bear Bait Side Channel

Last Chance Side Channel
Rustic Wilderness Side Channel
Caswell Creek - Mouth
Island Side Channel
Mainstem West Bank

Goose 2 Side Channel
Circular Side Channel
Sauna Side Channel

Sucker Side Channel

Beaver Dam Slough

Sunset Side Channel
Sunrise Side Channel

Birch Creek Slough
Trapper Creek Side Channel

Location
(River Mile)

35.2
36.2
36.3
39.0
43.0
45.4
59.5
63.0
63.2
74.4
74.8
75.3
79.8
84.5
86.3
86.9
87.0
88.4
91.6

Observed
lce Effects

None
Some flooded snow
None
None
None
None
Overtopped
None
Flooded snow
Some flooded snow
Overtopped
None
None
None
None
None
None
None

None




I Table 4.26
ANCHORAGE, ALASKA, 1984
¢ Times and Hetghts of High and Low Waters
¥ l 0CTOBER NOVEMBER DECEMBER
Time Height Time Height Time Height Time Height Time Height Time Height
. Day Day Day Day Day Day
i hnm ft n hm ft m hm ft n nm ft m hm ft m hm ft m
o 1 0457 1.0 0.3 16 0422 1.9 0.6 1 0616 5.3 1.6 16 0547 2,8 0.9 1 0008 22.1 6.7 16 0623 2.5 0.8
M 1105 26.8 8.2 Tu 1012 25.2 7.7 Th 1302 25.4 7.7 F 1206 26,1 8.0 Sa 0634 5.7 1.7 Su 1235 28.5 B.7
1704 8.9 2.7 1616 9,5 2.9 1939 9.8 3.0 1818 8,7 2,7 1255 25.7 7.8 1919 3.9 1.2
2246 26.3 8.0 2143 25,6 7.8 2354 24,7 7.5 1951 7.2 2.2
2 0551 3.3 1.0 17 0510 3,0 0.9 2 0107 22.4 6.8 17 0654 3,1 0.9 2 0128 22.3 6.8 17 0053 25.6 7.8
Tu 1229 25.5 7.8 W 1118 24,3 7.4 F 0730 5.8 1.8 Sa 1322 27.3 8.3 Su 0743 6.1 1.9 M 0731 3.5 1.1
1837 10.9 3.3 1713 10.8 3.3 1420 26.0 7.9 1947 6.4 2.0 1356 26,3 8.0 1341 29.2 8.9
. 2251 24,1 7.3 2048 7.3 2.2 2053 4.8 1.5 2033 1.7 0.5
3 3 0013 24.0 7.3 18 0608 3.8 1.2 3 0227 23.4 7.1 18 0117 25,7 7.8 3 0253 23.6 7.2 18 0224 26.4 8.0
E W 0703 4.9 1.5 Tk 1247 24.6 7.5 Sa 0843 5.2 1.6 Su 0806 2.7 0.8 M 0848 5.8 1.8 Tu 0840 4.1 1.2
14 1401 25.5 7.8 1830 11.0 3.4 1513 27.2 8.3 1427 28,9 8.8 1451 27.1 8.3 1443 30.0 9.1
& 2015 10.0 3.0 2144 4.6 1.4 2101 3.3 1.0 2146 2.6 0.8 2146 -0.5 -0.2
4 0142 23.5 7.2 19 0016 24.0 7.3 4 0327 25.2 7.7 19 0238 27.5 8.4 4 0353 25.3 7.7 19 0339 27.8 8.5
Th 0840 4.8 1.5 F 0723 3.7 1.1 Su 0944 4.1 1.2 M 0912 2.2 0.7 Tu 0944 5.5 1.7 W 0yae 4.5 1.4
1516 26.8 8.2 1408 26,1 8.0 1557 28,2 8.6 *520 30.6 9.3 1533 27.9 8.5 1536 30.7 9.4
2125 7.5 2.3 2011 8.8 2.7 2229 2.4 0.7 08 0.4 0.1 2231 0.9 0.3 2250 -2.2 -0.7
5 0256 23.5 7.5 20 0144 25,6 7.8 5 0415 26,8 8.2 20 0346 29.3 8.9 5 0437 26.6 8.1 20 0439 29.0 8.8
F 0952 3.4 1,0 Sa 0840 2.5 0.8 M 1031 3.3 1.0 Tu 1016 1.9 0.6 W 1034 5.4 1.6 Th 1056 4.7 1.4
1602 28.0 '8.5 1509 28.2 8.6 1626 29.0 8.8 1607 31.8 9.7 1613 28.6 8.7 1626 31.1 9.5
2218 4.9 1.5 2125 5.4 1,6 2309 0.9 0.3 2306 -2.0 -0.6 2316 -0.2 -0.1 2343 -3.4 -1.0
g 6 0352 26.2 8.0 21 0259 28,1 8.6 6 0455 28.0 8,5 21 0444 30.6 9.3 6 0514 27.6 8.4 21 0533 29.7 9.1
) Sa 1039 2.0 0.6 Su 0949 1.0 0.3 Tu 1113 3.0 0.9 W lll4 1.9 0.6 Th 1120 5.6 1.7 F 1148 4.7 1.4
4 1636 28.8 8.8 1857 30.2 9.2 1655 29.7 9.1 1650 32,6 9.9 1650 29.2 8.9 1711 31.3 9.5
2303 3.0 0.9 2228 2,2 0.7 2348 0.0 0.0 2357 -3.5 -l.1 2356 -0.9 -0.3
8 7 0434 27.7 8.4 | 22 0400 30.4 9.3 7 0529 28.8 8.8 22 0536 31,2 9.5 7 0551 28,2 8.6 22 0032 -3.7 -l.1
e Su 1116 1.3 0.4 M 1050 -0,2 -0.1 W 1151 3.3 1.0 Th 1205 2.3 0.7 F 1200 5.9 1.8 Sa 0618 29.9 9.1
Y 1710 29.3 8.9 1640 31.8 9.7 1723 30.3 9.2 1729 33.1 10,1 1724 29.7 9.1 1236 4.7 1.4
3 2341 1.8 0.5 2324 -0.6 -0.2 1751 31.4 9.6
¢ 8 0514 28.9 8.8 | 23 0453 32.0 9.8 8 0023 -0.5 -0.2 23 0045 -4,2 -1.3 8 0035 -1.3 -0.4 23 O!16 -3.3 -1,0
M 1152 1.1 0.3 Tu 1140 -0.7 -0,2 -| Tn 0604 29,2 8.9 F 0624 21.3 9.5 Sa 0626 28.6 8.7 Su 0701 29.8 6.1
1735 29.8 9.1 1719 33.0 10.1 1228 3.9 1.2 1251 2.9 0.9 1236 6.2 1.9 1320 4.9 1.5
1754 30.7 9.4 1807 33.2 10.1 1757 30,0 9.1 1834 31.1 9.5
9 0016 1.2 0.4 | 24 0014 -2.6 -0.8 9 0056 -0.8 -0.2 24 0129 -4,0 -1,2 9 0113 -1.5 -0.5 24 0155 -2.5 -0.8
Tu 0548 29.6 9.0 W 0543 32,7 10.0 F 0637 29.4 9.0 Sa 0708 31.0 9.4 Su 0704 28.7 8.7 M 0740 29.6 9.0
1226 1.4 0.4 1228 -0.6 -0.2 1301 4,7 1.4 1333 3.8 1.2 1312 6.4 2.0 1359 5.2 1.6
1759 30.3 9.2 1756 33.7 10.3 1823 30.8 9.4 1846 32,7 10.0 1832 30,0 9.1 1916 30.4 9.3
10 0049 0.7 0.2 | 25 0101 -3.9 -1.2 10 0132 -1.0 -0.3 25 0210 -3.2 -1.0 10 0151 -1,5 -0.5 25 0231 -1.4 -0.4
¥ 0620 30.0 9.1 Th 0630 32.8 10.0 Sa 0714 29,2 8.9 Su 0751 30.5 9.3 M 0741 28.5 8.7 Tu 0815 29.2 8,9
1258 2.0 0.6 1311 0,2 0.1 1333 s.5 1.7 1413 4.8 1.5 1349 6.5 2.0 1439 5.7 1.7
1825 30.8 9.4 1833 34,1 10.4 1851 30.5 9.3 1928 31.6 9.6 1907 29.5 *9.0 1957 29.2 8.9
11 0121 0.2 0.1 26 0145 -4.3 -1,3 11 0207 -0.9 -0.3 26 0249 -1.9 -0.6 11 0231 -1.3 -0.4 26 0303 -0.4 0.1
Th 0654 30.0 9.1 F 0716 32.4 9.9 Su 0751 28,7 8,7 M 0834 29,7 9.1 Tu 0821 28.1 8.6 W 0852 28.7 8.7
1328 2.9 0.9 1352 1.4 0.4 1402 6.3 1.9 1452 6,1 1.9 1431 6.7 2.0 1513 6.1 1.9
1855 31.0 9.4 1910 34.0 10.4 1920 29.8 9.1 2012 29.3 9.1 1946 28.8 8.8 2039 27.6 8.4
12 0153 -0.1 0.0 ] 27 0227 -3.8 -1.2 12 0244 -0.5 -0.2 27 032% -0,3 -0.1 12 0309 -0,.9 -0.3 27 0335 0,7 0.2
F 0730 29.6 9.0 Sa 0803 31.6 9.6 M 0830 27.9 8.5 Tu 09:% 28,6 8.7 W 0900 27.8 8.5 Th 0929 28.1 8.6
1357 3.9 1.2 1431 3,1 0.9 1437 1.2 2.2 1532 7.4 2.3 1513 6.8 2.1 1550 6,5 2.0
1922 30.8 9.4 1950 33,0 10.1 1953 28,7 8.7 2055 27.5 8.4 2029 27.9 8.5 2121 25.9 7.9
13 0228 -0.2 -0.1 28 0308 -2.6 -0.8 13 0323 0.2 0.1 28 0401 1.3 0.4 13 0351 -0.3 -0,1 28 04t2 1.9 0.6
Ss 0803 28.9 8.8 Su 0850 30.4 9.3 Tu 0911 26.9 8.2 W 1005 27.5 8.4 Th 0942 27.6 8.4 F 1008 27.5 8.4
1425 5.1 1.6 1511 5.1 1.6 1516 8.1 2.5 1614 8.6 2.6 1601 6.8 2,1 1633 6.7 2.0
1949 30.0 9.1 2031 31.0 9.4 2034 27,3 8.3 2148 25.1 7.7 2127 26,9 8.2 2209 24,3 7.4
14 0303 0.! 0.0 29 0348 -0.7 -0.2 14 0404 1.! 0.3 29 0443 3,0 0.9 14 0435 0.4 0.1 29 0451 3.4 1.0
Su 0839 27.3 8.5 M 0940 28.8 8.8 W 0958 26.2 8,0 Th 1057 26.¢ 8.0 F 1031 27.6 8.4 Sa 1054 26.8 8.2
1455 6.4 2.0 1551 7.3 2.2 1606 8.9 2.7 1710 9.4 2.9 1657 6.5 2.0 1722 6.7 2.0
2017 28.9 6.8 2116 28.2 8.6 2129 25.8 7.9 2251 23.1 7.0 2225 26.1 8.0 2305 22.9 7.0
15 0340 0.8 0.2 30 0428 1.5 0.5 15 0451 2,0 0.6 30 0531 4.5 1.4 15 0523 1.4 0.4 30 0539 5.2 1.6
M 0921 26.5 8.1 Tu 1038 27.1 8.3 Th 1057 25.8 7.9 F 1152 25.8 7.9 Sa 1128 27.9 B8.5 Su 1149 26.2 8.0
1531 7.9 2.4 1638 9.5 2.9 1705 9.3 2.8 1834 9,1 2.8 1803 5.6 1.7 1827 6.2 1.9
2052 27.4 8.4 2212 25.2 1.7 2236 24,8 7.6 2333 25.6 7.8
31 0515 3.6 1.1 ' 31 0018 22.1 6.7
W 1143 25.8 7.9 . M 0643 7.0 2.1
1758 10.9 3.3 1250 25.9 7.5
l 2339 23.¢ 7.0 1946 5,0 1.3

Time meridian 150° W,

* Source: NOAA, Tide Tables (1984)

0000 s midnight.,
Heights are referred to mean lower low water which is the chart datum of scundings.

126¢ 1s noon.
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FIGURE 4.2"

Stage and’ Discharge Data
Cross Section. at. River Mife 40.Q
(Beshka)

Stage ‘ Fl'awz V‘elocity3 Temperature
Date Ft - cfs Ft/sec °c

09/05/84 69.00 25,600 - -
09/17/84 - 20,100 2.9 -
09/21/84 - 28,700 - -
10/03/84 : 18,.006 3.2 6.6
10/23/84 - - -
10/30/84 Staged Ice Covered

1. Elevations based en altimeter established datum on rebar = 75 feet.
2, USGS preliminary estimates firom Sunskine gage site.
3. Surface velocity. -

STAGE (ft)

DISCHARGE ( cfs)

PREPARED BY: PREPARED FOR: :

“EIEM 5 HARZA-EBASCO

nem Eﬂ'ﬁﬁfﬁlﬁﬂ: ?:.fiﬁ' SUSITNA JOINT VENTURE




M15/3t 58

FIGURE' 4.3

Stage and. Discharge Data
Crass Section River Mile 47.9
(Delta kslands West)

Sﬁagea]z Flmuz Voaloci’cy3 Temperature
Date Ft cfs Ft/sec °c
09/06/84 ol e 25,600 - -
09/17/84 196,35 20, 100 5.2 -
09/24/84 TOF. 44 20, T00 - -
10/03/84 T80 08 18,000 5.2 6.2
10/23/84 98.50 - 0.4
10/30/84 102056 Staged Top of Ice -
g7 .o
11/03/84 - - - -
11/11/84 99.51 - - -
1. Elevatians based on altimeter estzbiished datum on rebar = 106 feet.
2, USGS preliminary estimates framm Sunshine gage site.
3. Surface velocity.
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Figure 4.4

Stage and Discharge Data
Cross Section River Mile 47.9
(Delta Islands East)

S’cage1 Flow2 Velocity3 Temperature
Date Ft cfs Ft/sec °c

09/06/84 105.15 25,600
09/17/84 103.48 20,100
09/22/84 104.10 25,200
10/03/84 103.60 18,000
10/23/84 102.93 -
11/03/84 102.66 -
11/11/84 103.10 Staging
11/13/84 104.89 Ice Covered

Elevations based on altimeter datum established on spike on left bank
tree = 115 feet.

Rebar on right bank eievation = 108.15 feet.

USGS preliminary estimates from Sunshine gage site.

Surface velocity estimates.

Inadequate data for stage/discharge curve
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FIGURE 4.5

Stage and Discharge Data
Cross Section River Mile 59.7
(Kashwitna West)

S’cage1 Flow2 Velocity3 Temperature
Date Ft cfs Ft/sec °c

09/06/84 147.37 25,600 6.0
09/16/84 146.45 20,700 -
09/25/84 146.41 19,200 -
10/03/84 146.13 18,000 5.0
10/23/84 145.46 - -
11/03/84 146.87 lce Covered
11/11/84 145.88

Based on altimeter datum established on L.B. alcap elevations here
were surveyed off a rebar with computed elevation 153 feet.

USGS preliminary estimates from Sunshine gage site.

Surface velocity estimates.

154 —
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150 -
—~ 149 -

g
o

DISCHARGE ( cfs)

PREPARED BY: PREPARED FOR:

SIS ' RARZA-EBASCO
Ff,i“f Eg'.,“,s"..’.l:?},:\.'r s;,f':‘is ' SUSITNA JOINT ARNTLIRE, -

59,7




M15/31

FIGURE 4.6

Stage and Discharge Data
Cross Section River Mile 59.7
(Kashwitna East)

Stage1 Flow2 Velocity3 Temperature
Date Ft cfs Ft/sec °c

09/06/84 146.6 25,600 7.96

09/16/84 145.75 20,700 -

09/25/84 145.58 19,200 -

10/03/84 145.42 18,000 5.68

10/23/84 145.17 -

11/03/84 147.30 Staged -
145.52

Based on altimeter datum established on alcap = 152 feet.
USGS preliminary estimates from Sunshine gage site.
Surface velocity estimates.
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FIGURE 4.7

Stage and Discharge Data
Cross Section River Mile 76.8
(Montana Creek)

Stage1 F It:>w2 Veloci'cy3 Temperature
Date Ft cfs Ft/sec °c

09/05/84 234.70 25,600 8.3
09/16/84 233.37 20,700 -
09/20/84 235.77 31,200
10/03/84 233.42 18,000 8.2
10/23/84 232.69 - -
11/03/84 229.98 -

11/11/84 238.31 Staged

237.19 lce Covered

11/19/84 236.66

1. Based on datum established by altimeter on the left bank alcap
feet.
2. USGS preliminary estimates from Sunshine gage site.
3. Surface velocity. '
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Date

06/14/84
07/28/84
08/15/84
08/27/84
09/05/84
09/16/84
09/20/84
10/03/84

FIGURE 4.8

Stage and Discharge Data

Cross Section River Mile 84.6

Stage1

Ft

266.60
267.40
264.88
267.80
263.20
261.70
263.90
261.58

Fknwz
cfs

69,900
80,300
46,000
81,600
25,700
20,700
31,200
18,000

Velocity Temperature
Ft/sec °c

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.

261—4—
5,000
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100,000
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FIGURE 4:9

Stage and Rischarge Data
Cross Section River Mile 86.3

S'tage:r Fl’c:wZ Velocity Temperature

Date : Ft cfs Ft/sec °C

06/14/84 275.70 69;, 900
07/28/84 276.87 80,300
08/15/84 274 61 46,000
08/27/84 276.08 8%1,.600
09/05/84 27Z.87 25,700
09/16/8 2712.23 20,700
09/18/84 277 .90 20,700
10/03/84 Z71.69 18,000
11/19/84 273.66 -

1. Water surface elevation referenced to project datum.
2. USGS:preliminary estimates from. Sunshine gage site.
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FIGURE 4.10

Stage and Discharée Data
Cross Section River Mile 87.8
S’cage1 Flow2 Velocity Temperature
Date Ft cfs Ft/sec °c

06/14/84 282.40 69,900
07/28/84 283.50 80,300
08/15/84 280.60 46,000
08/27/84 282.82 81,600
09/05/84 279.20 25,700
09/16/84 277.50 20,700
10/03/84 276.33 18,000

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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i

‘FIGURE 4.11

Stage and Dis;chaf'ée Data

Cross
S’cage1
Date Ft

06/14/84 294.93
08/27/84 296.60
09/05/84 294.60
09/15/84 293.70
09/16/84 293.70
10/03/84 293.27
11/19/84 292.80

1. Water surface elevation

Section River Mile 90.0
2

Flow Velocity  Temperature
cfs Ft/sec °c

69,900
81,600
25,700
22,200
20,700
18,000

referenced to project datum.

2. USGS preliminary estimates from Sunshine gage site.
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FIGURE 4.12

Stage and Discharge Data
Cross Section River Mile 91.7

S’cage1 F low2 Velocity Temperature
Date Ft cfs Ft/sec °cC

06/14/84 303.10 69,900
07/28/84 304.12 80,300
08/15/84 302.76 46,000
09/05/84 302.22 25,700
09/13/84 301.40 22,600
(8/16/84 301.34 20,700
10/03/84 300.97 18,000
11/19/84 301.41 -

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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FIGURE 4.13

Stage and Discharge Data
Cross Section River Mile 93.3

Stag'a_qi F[ow-z Velocity  Temperature

Date Ft. cfs Ft/sec °C

06/14/84 313.00 62,900
07/28/84 i 313.96 ,.300
08/15/84 : 3TT.67 46,000
09/05/84 310.56 25,700
09/11/84 310.20 23,600
09/16/84 : 309.99 20,700
10/03/84 309.41T 18,.000
11/19/84 308.12 -

1. Water surface elevatiaon referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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FIGURE 4.14

Stage and Discharge Data
Creoss Section River Mile 95.9
LRX - 0.7
Stage1 Flow2 Velocity Temperature
Date Ft cfs Ft/sec °c

09/16/84 323.69 20,700
09/26/84 323.18 18,500
10/03/84 322.81 18,000

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.

Inadequate data for stage/discharge curve
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FIGURE 4.15

Stage and Discharge Data
Cross Section River Mile 97.1
LRX - 1.0

Stage1 Flow2 Velocity  Temperature
Date Ft cfs Ft/sec °cC

09/11/84 333.22 9,300
09/16/84 332.89 8,200
09/26/84 332.50 7,650
10/03/84 332.30 7,700

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Gold Creek gage site.

Inadequate data for stage/discharge curve
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FIGURE 4.16¢

Stage and Discharge Data
Cross Section River Mile 98.0
LRX - 2.0

Stage1 Flow2 Velocity  Temperature
Date Ft cfs Ft/sec °c

09/11/84 339.00 9,300
09/16/84 338.40 8,200
09/27/84 337.00 7,400
10/03/84 337.26 7,700

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Gold Creek gage site.

Inadequate data for stage/discharge curve
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5.0 CHRONOLOGY OF 1985 BREAKUP

A breakup drive occurred on May 24, 1985 marking one of the latest
breakup dates on record (Table 5.1). A deep snowpack and cool weather
during April and early May inhibited snowmelt and ice deterioration until
mid-May. Ice conditions were observed twice weekly from April 24 until
May 24.

During previous years of observation, by the end of April, warm weather
has meited most of the snow in the middle and lower Susitna basin,
increasing river flow and exposing ice to solar radiation. By May 15 the
lower river ice has melted and a breakup drive, initiated by the release of

upper river ice fams, removes remaining ice from the middle river.

The ice cover on April 24, 1985 was little different from the conditions

observed on March 4, with the exception of a thicker snow pack in March.
Open leads remained in reaches where no ice cover developed. Snow
surveys indicated little snow melt in the upper Susitna basin but the
snowpack had consolidated noticably.

Cold weather throughout the basin during April maintained the existing
snowpack, with many areas receiving additional snow during the first week
of May. On May 7, the lower river showed significant melting of the snow
pack, evident by pooled water and saturated snow in ice cover
depressions. The reach between the Parks Highway Bridge at Sunshine
and Montana Creek, overall the steepest segment on the lower river,
showed ice cover erosion and rapid lead development. Two days later the
reach had a continuous open lead down to RM 78 where an ice jam had
developed from ice debris accumulating against a solid ice sheet. The lead
perimeter was rapidly eroding, adding ice floes to the jam. A jam had also
formed at RM 86, from ice released by jams on the Chulitna and Talkeetna

Rivers. The Susitna below the Yentna confluence was ice free.
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On May 16, the lower river was open with ice remaining only in some side
channels and snow ice along the main channel margin. The middle river
had some areas of continuous ice cover, with the most extensive reach
located between RM 107 and 109. Open leads separated by short sections

of ice cover or ice jams characterized the middie river.

With the exception of the ice sheet near RM 107, the entire niddle river
ice cover was destroyed by May 20. lce debris had accumulated as jams at
the following locations (river miles):

148 135
145 131
144 126.5
139 122

These jams continued building as more floes broke from shore fast ice and
collected against the jam key. The jam at RM 126.5 created enough
backwater to overtop the berm and flood Slough 8A on May 23.

On Friday, May 24, at about 7:00 a.m., the final removal of ice or break-
up drive began, and approximately 8 hours later the Susitna .River above
Talkeetna was open. An ice jam near the confluence of Devil Creek,
holding back essentially all the breakup ice debris from the upper river,
failed and released over 2 miles of accumulated slush and ice floes. The
large floes were broken up through Devil Canyon Rapids, emerging well
rounded instead of angular and generally no larger than 3 feet in diame-
ter. These fragments were part of a continuous flow of slush. The
primarily effect of this tremendous accumulation was to create a surge or
rapid increase in water level due to the displacement of water by ice.
This surge knocked loose the ice jams from RM 148 down to RM 126.5 and
flooded practicaily all the sloughs and side channels. Sloughs 22, 21, 16
and the lower portion of 11 were flooded, as well as 9 and 8A. The water
rose to within 1 foot of overtopping the entrance berm to Slough 11. This
berm generally does not overtop at river flows less than 42,000 cfs. The

-66-
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ice debris was held temporarily by the jam at RM 126.5, creating a
backwater which rapidly rose, sending enough water into Siough 8A so
that ice floes and debris were swept through the slough. This channel
was quickly clogged with ice. The estimated flow through Slough 8A was
200-300 cfs.

By 11:30 a.m. the jam at RM 126.5 broke loose and the ice did not stop
until reaching the intact ice cover at RM 109. This cover had deteriorated
so that the surge wave instantly broke it loose. The ice debris from
upstream, however, jammed at RM 109 for about 1 hour. This caused the
most severe flooding observed during the breakup. Several islands were
submerged to the base of mature cottonwood trees. Ice floes and debris
were forced laterally out of the channel and into the surrounding
vegetation, often 20-40 feet from the mainstem. Much of this ice was
weakened and candled so that little damage occurred. The railroad bed
between RM 110 and 108 was not damaged this year, but ice came within
3-4 feet of the tracks. A north bound train was delayed for about 1 hour
while the jam at RM 109 held, jeopardizing the tracks with flooding. When
this jam broke at about 2:30 p.m. the ice debris flowed out of the middle
river and continued unobstructed to Cook Inlet. A shear wall measuring
about 10 feet high remained at the final jam site.

The 1985 breakup, although one of the latest on record, did little damage
to vegetation, and no significant morphological changes were noted. It is
possible that some habitat areas such as Slough 8A were seriously affected
by flooding and ice scour. Much of the ice melted prior to the breakup
drive. The ice, weakened by solar radiation, also lacked cohesiveness and
rigidity and, therefore, generally little damage was incurred compared to

previous years,




TABLE 5.1
SUSITNA RIVER HISTORICAL BREAKUP DATES
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APPENDIX A

Monthly Meteorological Summaries From
Weather Stations at Denali, Watana, and Talkeetna
River Ice Observations and Weather Data
From Gold Creek
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GUST VEL.. AT MAX. GUST MINUS 2 INTERUALS 14,0
GUST VEL.. AT MAX, GUST MIMUS 1 INTERVAL 11.4
GUBT VEL ., AT MAaX, CUST PLUS 1 INTERVAL 14,0
GUST VEL., AT MAX, GUST PLUS 2 INTERVALS 12,1

RELATIVE HUMIDITY READINGS ORE UNRELIARLE WHEN WIND SPEFEDS ARE LESS THAN
ONE METER PER SECONT., SUCH READINGS HAVE MNOT BEEN TMCLUDEL IN THE DATLY
OR MONTHILY MEAN FOR RELATIVE HUMIDITY aND DEW POINT.
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ONTHLY SUMMARY FOR DENALI WEATHER STATION
"WATA TAKEN DURING November, 1984
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GUST VEL., AT MAX. GUST MINUS 2 INTERVALS 19.0
GUST VEL, AT MAX., GUST MINUS 1 INTERVAL 24,8
GUST VEL. AT MAX., GUST PLUS 1 INTERVAL 19.7
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 2%5.4

OTE: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARF LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT KEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
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TA TAKEN DURING December, 1984

kDNTHLY SUMMARY FOR DENALI WEATHER STATIONM
A

RES.  RES. Hax., DAY’S
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GUST VEL.. AT MAX. GUST MINUS 2 INTERVALS 8.7
GUST VEL. AT MAX., GUST MINUS 1 INTERVAL a2 .
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GUST VEL., AT MAX. GUST PLUS 1 INTERVAL
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I0TE: RELATIVE HUMIDITY READINGS ARE. UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT EEEN INCLUDED IN THE- DALY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINMT.
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i;lNTHL.Y SUMMARY FOR WATANA WEATHER STATION
TA TAKEM DURING Septembher, 1984 ;
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GUST VEL. AT MaX. GUST MINUS 2 INTERVALS
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ifNUTF: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARE LESS THAN
% b OHE. METER PER SECONT, SUCH READINGS HAVE MOT REEM INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POTNT.
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ONTHLY SUMMARY FOR WATANA WEATHER STATION
ATA TAKEN DURING October, 1984 .

RES. HAX,  MAX, DAY’s
HAX.  MIN.  MEAN  WIND GUST  GUST P/VAL HEAN MEAN SOLAR

DAY TENP. TENP. TEMP. DIR. DIR, SPD., DIR. RH DP  PRECIP  ENERGY DAY
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GUST VEL, AT MAX. GUST MTMUS 2 TMTERVALS @7
GUST VEL. AT MAX. GUST MINUS 1 TNTERVAL 1n.1
GUST VEL. AT MAX, GUST PLUS 1 INTERVAL 10.6
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS ?.7

B ]

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELTAELE WHEN WIND SPEEDS ARF LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHILY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
')ATA TAKEN DURING November ., 1984

NEAN  WIND  WIND GUST  GUST P'VAL MEAN HMEAN SOLAR

DIR.  §PD, DIR.  SPD, DIR. RH DP  PKECIP  ENERGY DAY
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GUST VEL, AT MAX. GUST MINUS 2 INTERVALS 1
GUST VEL., AT MAX. GUST MINUS 1 INTERVAL 1
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 1
GUST WVEL. AT MAX. GUST PLUS 2 INTERVALS 1
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!K”EH RELATIVE HUMIDITY READINGS ARE UNRELTARLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READIMGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEVW POINT,




ONTHLY SUMMARY FOR WATANA WEATHER STATION
ATA TAKEN DURING December. 1984
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‘ : RES. RES, AVG. HAX. HAX, IAY’S
HAX, HIH. MEAN WIND WIHD WIND GUST GUST P/VAL MEAN MFAN SOLAR
DAY TEMP, TEMWP., TEMP, DIR, SPD. SPD. DIR., SPD. DIR. RH DP PRECIP  ENERGY DAY
l o DEGC ODEGC DEGC DEE  M/S /S DEC  M/S £ DMGC uM WH/50H
1 -5.8 -85 ~-7.2 050 3.6 3.7 050 6.4 KE 79 -10.2  exxs 15 1
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E 9 9.4 -19.3 -14,4 332 7 1.9 262 7.4 N B3 -16.2 sxEx 265 9
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' 15 BREEE  CREEEE  KENEE  ERE REEE O ERRE KR RREN O REE RE HREEE  BNNN Rk 15
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1984 Lower River Cross Section Plots
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GLOSSARY OF ABBREVIATED TERMS

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

ANGL PT - Angle point in horizontal alignment marked by an alcap.

BRK -Break in slope

E VEG - Edge of vegetation

GS - Ground shot on even slope

POL - Point on line of horizontal alignment

A

LB - Left Bank
RB - Right Bank

§ i
X

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

NOTE: All tabulated cross section data begin at the left bank when

viewed looking downstream, with the exception of CRX RM 9.0
which begin on the right bank.
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TDENT: 1984 cross section LRXA9.0
DATE: : oy : )

JO\.nu\-o\.ry 23, iagy

]

i

RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIY
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV ROT
REOW
RT TOP RANK

1
T B NOD0 LI 0 =

|
§ Y=

i
T O

6
4
0
0
]
0
0
0
0
0
5
5
b
0
]
0
0
<]
¥
0
2
0
7

WATER : ] H20 SURFACE
IND OF DATA




SUSTTNA HYDROGRAPHIT SURVEYS
1984 crosns cection LRX 25.9
AUGUST 15. 1984
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This data was compiled frcm U.S.G.S. streamgaging measurement
field notes. All "y" values are soundings, "x" values are
estimated distances. This cross section uses a datum estimated
from a U.S.G.S. topographic map.
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SUSITNA HYDRAOGRAPHIC SURVEYS
1984 cross section LRX 40.0

Date of Survev: SEPTEMRFR 21, 1984

Y DESCRIPTION

e ot e o mese it o Sem 000 0amm out cos aun pems st s Sess Heen SoRs eore ase bese

section data:

0.000 ALCAP LRX Rm 4o 8
19.000 TOE
40.000 KRK
75,000 BREK

151.000 L. EQW
176.000 RIV ROT
1925.0400 RIV ROT
216,000 RIV ROT
259.000 RIV BOT
274,000 RIV ROT
284.000 RIV ROT
294.000 R EOW
304.000 TOE
314,000 TOP
317.064A0 ANGL. PT 1
398,040 GS
841,040 TOP
841.000 ) TOE
204,000 5
69.000 TOE
920.000 TOP
999.000- a2 ER,
1021.000 TOP
1044,000 TOE
1131.000 BRK
1162.000 TOE
11892.000 TOP
1201.0410 aMGL PT 2
1208. 004 TOP
1227.000 TOE
1240.000 TR
1248.000 TOR
1323.000 RREK
1434,.000 GS
1511.380 TOP
1536.,000 L. EOW
1548.,000 RIV ROT
1964.000 RIV ROT
1610.000 RIV ROT
1680.000 RIV ®wOT
1770.000 RIV BOT
1812.000 RIV ROT
18706.000 RIV ROT
1923.000 RIV RBOT
ieag. a0 RTY ROT

e
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g g o0 N
S >V DN
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2010,000
2060.000
2106.000
2156.000
2208.,000
2253,000
2337.000
2430,000
2506.000
2593.980
2673.000
2764.000
2790,000
2806 .000
- 2839.000
61 2849 .000
&2 2863.000
&3 2882.000
h4 . 2891.000
65 2903.000
66 2917.000
&7 2922.450

ater surface data:

151,000
294.000
1536.000
1536.000
2253.000
2790.000
2790,060
2891.000

DN U DO e

THMIN 0.000
MAX 2922.450

Wiaximum X’ ecale § 1% =
Maximum Y’ scale @ 1% =

S PTG T S RS 0 R P P P S B T P S B 0 P S A PP e

{for B.S

3‘

62,900
63.200
64,800
66.800
68,400
62.9200
72,300
74.300
74.900
75.000
73.600
71.500
69.000
67.100
A41.000
60,900
62,600
67.000
49.600
72.240
84,300
85.800

62.300
69,300

0.0600
62.900
69.200

0,000
69.0600
£9.000

bv

RIV ROT
RIV BOT
RIY ROT
RIV ROT
RIV ROT
R EOW
)

&

GS

ANGL. PT 3

GS

TGP

L EOW
RIV BOT
RIV ROT
RIV BOT
RIV ROT
RIV BOT
R EOW
TOE

TOP

ALCAP LR Rm Ho R

. EOW
R EOW

L. EOW
R EOW

L. EOW
R EOW

(for 8.5 bv 11 format)
11 format)

ST S T D TP A D S W T T T B R S R S U N T S R 0 e P et ot o et o et aet o,




TTLE SUSTTiA HYDROGRAPHIC SURVEYS

Xy

LDERMT . 1984 crass section LRZE 47,9
NTE : SEPTEMRER 19, 1984

104.5 L. EDY
2.2 RIV ROT
°8.9 RIV ROT
?6.6 RIV ROT
°7.5 RIY ROT
101,9 RIV ROT
102.7 RIV ROT
160 RIV ROT
101 RIV ROT
100 RIV ROT
140 RIV ROT
1o KIV BOT
1n4 R EQOW
106 TOP

1083 PalL.

o8 BRK

‘08 BREK

107 EBRK

107 TOE

109 TOP

119 TOP

108 TOE

108 BREK

[ 1F) ERX
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joe TOE

109 TOR

108 TOP

106 TOE

ins GSs

106 TOE

108 TOP

108 PO

108 EBRK
1nz. BRI

106 TGP

104 RRK
10%, BRK
103.¢ BB
104, 4 TOE
108.9 TOP
09,0 TOP
106.9 BRI
06,3 TOE
107.0 BRI

Ho%s .1 EBRK
ina, g POL&GS
34,9 L EOW
104.2 RIY ROT
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R EOW
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1585
1604
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1644
1648
1720
1739
17610
1791
1334 EBRK
1878 BRK
1968 . BRK
1974 TOE
1989 2 TOP
2033 ] POL. & E VEG
2103 TOE
a211é 4 EBRK
2122 3.5 TOPLE VER
4321 ] RERAR
4328 TP
4333 ' TOE
4363 BRK
A3b65 : ERK
A3T75 RBiRK
4379 ] BRK
4394 ! TOE
4403 : TOP
4428 RBRK
4455 } 4 TOP
4447 108, 1 TOE
4488 TOE
4504 TOP
4534 TOP
43550 _ b L EOW
4559 ' RIV ROT
4563 - RIV BOT
4581 10, RIV ROT
_ 4584 R EOW
4591 111 TOP
4597 ] POL &8
3624 . ] GS
A709 ' ANG PT 1
4723 1 TOP
4726 L E0W
731" B , RIV EOT
4748 ‘ RIV BROT
4759 08,6 R EOW
- ] : ‘ GS
L EDW
RIV BOT
RIV ROT
RIV BOT
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G110
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8215
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8304
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8a27
8350
8415
8A75
8482
8521

8O3G

8542

2842

845

ees2

o871

897

220

9938

245

9978

10013
10045
10087
10146
10174
10199
10209
10225
10297
10370
10431
10473
10481
10509
103537
10554
10573
10637
104693
10723
10763
10809
10866
10928
11007

R EOW
TP
REBAR
RERAR
TOP

L EOW
RIV RQOT
RIV ROT
RIV BOT
RIV ROT
RIV ROT
RIV ROT
"RIV ROT
RIV ROT
R EOW
BRK

ERK

TOPR
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RERAR
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TOP

TOE
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L EOW
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RIV BOT
RIV ROT
RIV ROT
R EDW
TOP
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L EOuW
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11197 ' RIV ROT
11210 / R EOW
11227 ToP
11283.56 ANGL. PT2
11342 GS

11411 EBRK
11447 ERK
11509 ERK
11555 ERK

[ 2w R |
11604 HRK
EBRK

11622

11662 ERK
11748 BRK
11826 TOP
11840 TOE
11900 GS

11953 TOE
11962 Top
12039 GS

12112 ERK
12138 ERK
12172 BRK
12178 BRK
12199 TOE
12208 ToP

ALCAP LRXY RM 47.9 Ra

12220,2

UENISES>NN0D I0O0DO0 U S oWm

LIW =S oW

12

500
1531
1531
1760
4550
4350
A586
4726
4726 EOW
4759 EOW
4804

2804 EOW
3110 EOW
8185

8185 -
2327 EGUW
0938

9938

10209

10481

10481

L1210

L EOW
EOu

~ Ol

EOW
EOW

~1 <0

EOW
EOW

w

IJSND OF DATAH




HRBRHEAXARXXRLRXXRXXR XXX XXX %% CROSS-SECTION PLOT RRREL LR DI I IIIEDI LT ITEEIDEIL S LI

SUSTTNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 59.7

Date of Survev: SEPTEMEER 25, 1984

rY PESCRIPTION

e ot e ot 2one tent s oome bute O s et ere e ot et et 20 b it o Sose

Lrogs section data:

1 0.000 152,000 ALCAP  4ARXx Rm $9.72 L8
12.000 150,500 TOP
17.000 146,300 TOE
28.000 144,800 BREK
45,000 146.3200 RRK
S9.000 145,600 . EQu
71.000 144,000 RIV ROT
4,000 138.600 RIY ROT

126,000 137.200 RIV ROT
147.000 137.000 RIV ROT
215,000 137.0600 RIV ROT
261,000 : 138.300 RIV ROT
312.000 141,700 RIV ROT
350,000 139.700 RIV ROT
378.000 139.300 RIV ROT
422.000 138,400 RIV ROT
472.000 137.300 RIV EBOT
S12.000 139.200 RIV RBOT
545,000 143.400 RIV ROT
557.000 145,100 RIV ®BOT
265,000 145.600 R EQW
597.000 147,800 BRK
649,000 149.600 BRK
684,000 148,800 BRK
695,000 147.500 RRK
721.000 148,200 TOE
731.000 149.400 RRK
736,000 150.100 TOP
736.990 130.500 ANGL. PT 1
741,000 150,400 TOR
744,000 147,300 TOE
750,000 148,800 TORP
g808.000 148.100 8
847,000 146.800 ERK
882.000 147 .700 BRK
34,000 148.000 EBRK
1004.000 148.100 RRK
1058.000 149.900 RRK
1098.000 149,600 TGP
1117.000 147,400 L EOW
i127.000 145.800 RIYV ROT
1138.,000 144,900 RV ROT
11%4,000 145,400 RTY EROT
1182.000 146.700 RIV ®WOT
1231.000 146 . 900 RIV ROT
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5104
;105

1274.000
1304.000
1308.000
1323.000
1334.000
1344.4000
1449.,000
1544.,.000
1575.000
1626 . 000
1689.000
1748.000
17596.000
1764 .960
1789.000
1800.000
1804,000
1835.000
1842,000
1876, 000
1944,000
2049,000
2072.000
2085.06¢
2095.000
2097.000
2110.000
2123.000
2133,000
2150.000
2177.000
2198.000
R261.000
2354.000
2443.000
24806.000
2341.,000
2586.600
2614,000
2661.000
2698,000
2739.000
2762,000
2796 . 000
2842,000
2895.000
2920.000
2931.,000
2944,000
2993.000
3023.000
3078.000
3126.000
3169.000
3182.000
3195.000
3201.000
A2192.790
374,000
3326.000

147,400

147 .700
145.700
143.700
146.1080
149.400
148,800
147.800
146.000
147.9060
146.200
146.100
150.400
150.500
150.300
142,400
148.000
147 .300
145.200
148,100
147,700
148.300
145,100
144,100
144,300
145.100
145,400
145,600
145.000
145.5600
146.700
146,300
147,300
149.100
148,300
149.300
148,700
148,700
145.000
144,200
145,300

144,800

143.500
143,300
143.000
142.800
142,500
144,800
150,400
150.200
151.300
151.100
151.000
150.800
148,400
148.700
151,500
151.300
151,100
150.800

R
RRK

ERK

TOE

TOP

RRK

ES

BRK

EREK

RRK

S

TOE

TOP

POL

TOP

ERK

TOE

TOP

TOE

TOP

GS

TOP

L. EOW
RIV BOT
RIV EOT
R EOW
S

L. EOW
RIV BOT
R EOW
6S

RRK

€S

68

ERK

RRK

S

ANGL. PT
TOE

BRK

ERK

L EOW
RIV EOT
RIV EOT
RIV EOT
RIV EOT
RIV ROT
R EOW
TOP

ERK

ERE

GS

GS

TOP

TOE

TOE

TOP

POL.

65

REK

2




i 127
N 128
129

137
138
139

140
';141
1142
143
144
= 145
1464
]147
B 148
149

3398.000
3407.000
3431.000
3470.000
3477 .000
A536.000
3548.000
a588.000
3599 .340
3610.000
3619.000
3640.000
3662.000
3681.000
36921.000
3743.000
3789.000
3839.000
3889.000
3937.000
3983.000
4031.000
4064.000
4092.000
4095.000
4104.000
4114, 950
4172,000
4121.000
4203.250
4218,000
4224.,000
4240.000
4266,000
4276, 000
4291.0600
4311.000
4321,000
4373.000
4384.,000
4405.000
4455.000
4527 .000
4577.000
4614,000
4631.000
4673.000
4690.,000
474%9.000
4779.000
4827.000
4871.000
4887, 000
A9R27.000
4942.000
038,000
3103.000
5121.000
313%5.000
G9156.000

149,700
147 .400
144,000
146.600
149.800
150.700
150.800
149.900
150.900
149,900
146,700
147.800
146.100
143,700
142,300
143,500
143,000
142.900
140.000
138,400
136,700
137.100
139.800
143,600
146.100
152,500
153,100
151.9200
149,700
149,900
1492.000
147.200
148,900
148.300
145,700
144,500
146,400
149,000
149,800
148,000
150,000
149,600
148,800
148,600
146,900
148,500
148,200
150.500
145.600
144,600
147 .100
147.300
143.700
144,000
147.000
147,200
147,400
146,100
144,400
144,400

TOP

TOE

G5

TOE

TOP

S

EBRK

KRK

ROL.

TOP

TOE

BRK

L EOW
RIV ROT
RIV ROT
RIV BOT
RIV ROT
RIV BROT
RIV ROT
RIV BOT
RIV ROT
RIV BROT
RIV EROT
RIV BOT
R EDW
TOP
ANGL PT 3
TOP

TOE

POL.

TOP

TOE

TOP

TOP

TOP

ERK

TOE

TOP

ERK

RRK

BRK

Gs

BRK

RRK

ERRK

ERK

BREK

TOP

TOE

RBRK

BRE

TOp

TOE

TOE

TOP

-8

TOR

L. FOW
RIV ROT
RIV ROT




e

it

T

1

2

water
|

9190.000

5221.000
9248,000
9261.000
9269.000
a278.720
9377.170
S393.000
5398.000
GARZ. 000
3488.000
G%h74,000
5578.000
9591.650
9663.000
w675.000
%714,000
5744.020
S752.000
5755.000
G8R4.000
5851.000
a877.000
G898.000
2929.000
5961.000
5978.000
S995.000
6007.000
65011.000
6020.000
6030.000
6048, 290

surface dota:

59.000
565,000
1117.000
1117.000
1274, 000
2072.000
2072.000
2097.000
2123.000
2123,000
2150.000
2739.,000
2739.000
a931.000
662,000
3662.000
4095.000
al2t.0n00
wi21.,000
9269.000
a877.000
a877.000
6007.000

143.600

142,400
143,100
143,800
146.100
151,300
151,400
149.500
146.900
145.500
146.300
147.200
149.000
130.000
150.200
147.200
150.700
150.500
149.100
146,100
144,300
144,000
144,500
143.500
143,000
142,700
143,800
143.200
144,500
146,500
147.300
151.600
152,300

145.600
145,600
0.000
147,400
147.400
0.000
145,100
145,100
0.000
145,600
145,600
0.000
144,800
144,800
0.000
146,100
146,100
0.000
146,100
146,100
0.000
144,500
144,500

RIV ROT

RIV ROT
RIV BOT

POL E VEG TOP
POL E VEG TOP

HRK
TOE
ERK
G5

TOE
TOPR

TOP E VEG

TOPR

TOE

TOP
ANGL. PT
RBRK

TOE

EBRK

RRK

Lo E0uW
RIV BOT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
R EOW
ERK

ERE

TOP
ALCAP

EOW
EOW

EQW
EOW

EOW
EOW
EOW
Eou

oW
£

EQH
EOW
EGW
EOW

EOW
= 0u

4

LRXY Rm §9.7
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IL%%%%%***%*%******”****v****** CROSE-GECTTON PLOT 555X %X %X X3 2% 5 X 63 % 2 % 5 % 5 X5 % % 5 % % %

!DINT

- s oran

Date of Survev:

Cross section data:

oz B B S 4 N N %

I

3 ]

0.000
5.000
7.000
43.000
62,000
67.000
76,000
24,000
141,000
183.000
231.000
250.000
294,000
346.000
398.000
451.000
495.000
548,000
598,000
“651.000
688.000
713.000
746,000
812.000
862.000
879.000
?40.000
290.100
1049.000
1123.000
1209.000
1312.000
1396.000
1421.,000
1442.000
1461.000
147,000
1508.000
15192.000
1553.000
1876.000
1632.000
1685.000
1716.000
179,000

SUSTITNA HYDROGRAPHIEL SURVEYS

1984 cross

section

LRX 76.8

\YI

242,000
240,700
238,600
237,700
236,200
235.700
233,000
230.000
226,400
226.700
227.900
228,400
228.000
227.700
228.000
228.500
226,100
229,000
231.200
232.700
234,100
234,600
235.700
237.500
238,400
237.500
237 .500
240.200
241,000
241,000
240,500
240,000
238.900
237,600
237.600
237.700
236.700
237,500
239.400
239,300
237.700
238,200
238.900
=38.100

500

SEPTEMRER 20,

1984

DESC

al.CA
ERK
TOE
S
ERK
l. EO
RIY
RIV
RIV
RIV
RTV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
R EQ
GS
ERK
ERK
RRK
POL.
G&
G5
GS
65
TOP
TOE
BRK
RRK
KRK
TOE
TOP
ERE
ERK
BRK
BRK
BRK

RIPTION

o s 2ve o0 oron Sae S0t et omp

P LRx Rm 7¢.8 ¢&8

W

ROT
BOT
RBOT
BROT
BOT
ROT
ROT
BOT
ROT
ROT
ROT
BOT
BROT
RBROT
ROT
ROT
W




gz

51

!E??
(100
101
1102
[103
104

§105
|

1870.000
18922.000
19237.000
2003.000
2019.000
2056.200
2101.000
2111.0600
2125,000
2142.000
2152.000
2175.000
2197.000
2232.000
2264.000
2304.000
2330.000
2369.000
238%9.000

2392.000

24324,000
2501.000
2596.000

.2689.000

2754.000
2769.000
2784.,000
2804.000
2822,000
2837.000
2860.000
2869.000
2911.000
2948.000
2987.,000
2987.000
3013.000
3027.000
3033.000
3040.000
3047.,000
3048,.300
3213.3010
3248.000
3258,000
3371 .,300
3376 .000
3382.000
35336.300
3701.300
3866 .300
3941 .300
3246.000
3949 . 600
3958.000
A977.000
3999.000
4008.000
4014.000
A025.000

238,800
237,900

237.500
238.500
241,400
241,900

T R41,900

240.800
236,300
235,000
235.900
235.100
233.900
233,600
235,700
235.000
234,500
234.800
235,700
236,300
237.800
237.600
238.800
2392.000
23%2.500
237.000
233.%00
236,500
235.800
236.4600
236.500
237.000
238,400
237 .200
235,700
235,000
233,320
234,000
235.700
238.800
244,300
244,600
242,500
242,600
245.800
241.800
240.300
241,700
242,500
241.700
243,500
243,900
239,100
237.300
235,000
234,900
236.700
237.300
237,400
237.000

GS
RRK
S
TOE
TOP
POL.
ERK
TOP
L EO
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV

W
BOT ,
ROT 2
BOT
BOT
EOT
BOT
BOT g
EOT o

RIV EOT e
RIV BOT o
R EOW

GS

GS

ERK

GS

TOP o
L EOuW 2
RIV ROT
RIV ROT
RIV EOT
RIV ROT
RIV ROT
R EOW
TOP

TOP o
L. EOW o
RIV EBOT S
RIV EOT -
RIV ROT Sy
R EOW ity
RBRK ' i
TOP ’
ANGL. PT 1
GS

TOE

TOp 2
TOP e
TOE

TOP

GS

GS

Gs

TQOP

EBRE

i EOW
RIV EROT o
RIV EOT o
RIV EOT e
R EOW

GS

L EOW




l}ater surface data:
1

4037.000
4054.000
4483.000
4106 .300
1174.000
4271.,300
AR79.000
A4295. 000
4309.000
4326.000
4344,000
4376 .000
4417 .300
AG82.300
4747 .300
4912 .300
5077.300
5215.000
52R%9.000
Gi241.300
5232.000
B259.000
3339.300
G353, 000
5359.000
5375.000
3392.000
5411.,000
3435.000
5445,000
S452.000
D462.,850

67.000

746,000
2125,000
2125.000
2392.000
274692.000
2769.000
28469.000
2987.000
2987.000
S033.000
32492.0040
3949.000
A008.,000
A0R25.000
40235.000
A054,000
A279.000
A279.000
4344,000
DAt 000
5353, 000
SA432.000

236,400
237.000
239,300
239,900
240.300
238.800
238.700
238,300
234,800
234,900
238,700
240,100
241,200
242.600
242,700
242,300
241,700
242,600
240.200
238.000
238.700
242,100
241,500
237.800
235,800
235.500
235.000
235,100
234,800
234,600

800

300

700

700

000

300

300

000

ano
.000
000
700
235,700
0.000
237.300
R37.300
6.000
237.000
237,000
0.000
238.700
238.700
0.600
237.800
237.800

RIV EROT
R EOUW
BRK

-8

BRK

s

L. EOUW
RIV BOT
RIV ROT
RIV ROT
R EOW
68

E VEG
GS

GS

G

GS

TOP

BRK

TOE

TOE

TOP
ANGL PT
L. EOW
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV BOT
RIV ROT
R EOW
AL.CAP

L. EOW
EOW

EQu
EGW
EOW
EDW

EOW
EOW

EOuW
E0i

- EOW
EOuW

EOW
EOW

EOW
EOW

LRX Rm
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!;TL.E: SISITNA HYDROGRAPHIC SURVEYS
RLENT: 1984 croas section LRY 83.8
DATE: ALIGLUST 16, 1984

!ECTION!

itloNoaDd> 2NN =

142
167
192
217
242
267
292
317
342
367

I’ 392
417

[ R4 B

- U U

ROY
BOT
ROY
BQOT
ROT
BROT
ROT
RIV ROT
RIV ROT
RIV EOT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV BOT
REQW
LEOW
RIV ROT
RIV ROT
RIV ROT
REGW

]

WRI NS IO Y

o fin o

fJ i
WO Y=g =

[ S

1

4

SorViiooNU~NN oo

447
467
492 94,
G342
592
H42
Y
752
882
?17
092
1017
1042

4

CECECEITE Y
LN ]

)
n
o3

o 2

an

3.
o

PJ Ig

lmeP, : 100 : H20 SURFACE
B, 1042 : H20 SURFACE

TGCHARGE 4% .400

END OF DATA

i

This data was compiled from U.S.G.S. streamgaging measurement
field notes. All "y" values are scundings, "x" values are
estimated distances. This cross section uses a datum estimated
from a U.S.G.S. topographic map.
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SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 84.5

Date of Survev: SEPTEMEER 19, 1984

T o rY’ DESCRIPTION

Dt R nppu— amos ovat meme in st sese bnse save 2ere Y ST e teas 4000 ente seve o1t bese e 0090 S o0e omve ovme

085 section data:

0.000 a70.6400 ALCAP LRX RM 84,54

J.000 265,800 TOE
16.000 261,700 L EOW
26,000 239,100 RIV BOT
40.000 256,400 RTV ROT
72.000 257,700 RIV BOT
100.000 260,100 RIV BOT
197,000 260,500 RIV BOT
122.000 261,706 R FEOW
163.000 262,700 &S
205,000 263,600 BHK
275,000 262,900 8
311.000 262,500 TOP
322,000 261 .300 L EOW
334.000 258,900 RIV BOYT
345,000 257,400 RIV BT
345,000 236,800 RIY RBOT
384,000 258,600 RIV BOT
393.000 261,700 R EQW
394,000 262,000 BRE
403.000 256%.900 TOE.
409.000 26,500 Tue

414.300 269,100 ANG PT 1
570, 000 VSNt ) Ge

637.000 270,600 TOR
643,000 268,700 TOE
564,000 270,200 TR
A74.000 : 500 TOE
744,000 L G
764,000 00 . ERY
787,000 500 TP
792,000 2L 200 BRE
799,001 264,600
04,000 2,000 L
847 .00¢ 253,300 L6
89,0090 HAES, 000 =8
204,900 265,200 Ok
211.000 268,000 TR
?14.000 L0 RRK
17,400 7,000 ANG PT 2

YEB. 000 270,400
1042, 1000 - 2730100

1082.000 259,900
1157 .4500 272,300
1247 . 008 270,800

HRAHRUN Y
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47
48
49
50
91
52
53
54
5%
56
57
o8

o

60
61

<
[~

63
b4
&5
66
67
68
b9

G AN =N aw
L

71
72
73
74
75

77
78
79
80
81
B2
3%
g4
Bé&
37

%
jas]

go
40
91
p
93
24

L
‘ wt

)
v
78

J
<

109
101
107
103
104
10y

1412, 000
1419.000
1452, 000
1464.000
1577.,000
1742,000
1810.000
1816,000
1828, 000
1836, 000
18721, 000
1907000
1956, 000
2013.000
2068.000
2103.000
2118.000
2147,000
2170,000
2233.000
2398,000
2563,000
2728.000
2769.000
2780, 000
2788.000
2816.000
2851,000
2878,000
2934,000
2951, 000
2994.000
Z000.000
Z003.800
31469.000
3225, 000
3241.000
3265.000
3286, 000
3334.000
3422.000
3430,000
3457, 000
3475, 000
E454, 000
3612.000
B&29,000
3649,000
A6AS. 000
3681,000
814,000
IPR7. 000
2998, 100
A004,000
4009,000
4. 000
090
901
4157 100
4224000

270, 600

269,100
248,900
270,400
270,600
272,600
2201060
265.700
255,600
268.800
269,900
271,400
270,400
274,100
269 .600
276.800
268,900
269 . 000
S71.400
271.400
270,800
271,900
273,800
274,300
264,900
262,600
261,500
262.300
264,900
265,400
265,600
264.900
269,800
270,000
221,700
272,700
268,800
269,400
270,400
272,190
271,100
266,700
266,000
1.200
H2PER00
B72.%00
RESLE00
267,200
258,500
271 .&460
SR A0
271,900
27210200
G200
OO0
A R}
267,800
IeE 1Ny
00
&.900

TOP

-y .
RS

GS

BRK
RRK
ERK
VOp
TOE
TOE
TOP
G&H

8

G

S

TP
LoEOW
RIV RBOT
RIV BOT
RIV BOT
R EOW
248

BRK

T

TR

ANG PT 3
()

TTHe

TOE

Tk

TOp

L8

e

TOR

THE

BRK

Top




&
rd

%k AT Bou

487 000 L EeS. YUY MY
4311.000 : 262,700 IV ROT
4346 .000 264,000
4381, 000 R&6,700
4Z9%. 000 266,600
4393, 000 265, 400
4433, 000 RES . 200
4437, 000 266,800
4503, 000 266,200
4572.000 267,400 BRK
4627, 000 266,700 POL
4658, 000 265,700 Rk K
4681, 000 264,500 TP
4684, 000 263,400 L EOW
4700, 000 261,500 RIV
4737.000 258,700 RV
22 4779 . 000 254,500 RIV
23 4829.000 252,800 RTY
124 4882, 000 252, 300 RIV EOT
125 4944, 000 252,300 RIV RBOT
126 5003, 600 251,000 RIV EOT
127 5052, 000 249,700 RIV EBOT
28 5098.000 255, 800 RIV BOT
5137.000 256, 400 RIV EOT
5177, 000 260, 200 RIV BT
5189,000 263,200 RO
5201, 400 269,600 ALUAP LRX RM 24,6 RB

%

Water surface data:
1 16,000 261,700 . EOW
o 122,000 261.700 O EW
3 322,060 0.000
l 4 322,000 261,200 L0
5 39%.000 261,700 E O
& 2760.000 h.000
2780,000 264,900 . B
2873,000 264,900 B (W
4277 .000 g.000
4277.,.000 PEE, 900 (1l
4346,000 264,000 F O
4681,000 n, oo
4681.000 263,460 . EOW
5189, 0006 2HA L E00 R

3.000 249,700

MAX H201.400 274,200

Maximum X’ scala o 1" = 9 (For & v 11 Format
ﬁ“aximum ‘Y’ scale 1" o= 05 (For 2.% bv 11 format!
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GUSLTNA HYDROGRAPHIC 'J"l“"“"’”

ross saction ILRY §

oo SN

Date of Survev: SEPTEMBER 18, 1994

POINT A ‘Y DFBORIPTION

058 section datal

), 000 279,800 ALCAP LRX RM 84,3 L8
22,000 228,900 Toe
45,600 273,900 TOE
84,000 273,200 BRK '
134.000 273.900 GS
161,000 a74.200 BRK
124,000 279,200 TOL
202,000 277,100 Tap
237.000 277 .400 G&
10 278,000 78,300 BRK
11 2006.800 274,700 ANG PT 1
12 3346.000 278,400 BRK
a4 375,000 2770600 REK
| 14 415,000 RDPEEN BRK
¢ 158 429 .090 271,960 Lo EOu
g 16 434.000 269,600 RIV BOT
5 17 4T2.000 265,600 RITYV BOT
18 498,000 ' 262,300 RIY B
19 550,000 263,000 RIV
20 611.000 264,000 RIV
R 21 7a0.000 267,800 Ry rOv
a2 785,000 269,700 RIV BOT
23 763.000 72,000 :

24 795,000 2R
I?.f.i 871.000 3.8600
Ré Q48,000 000
27 1028,.000 200
!”W% 1081.500 274,100 ANG AT 2
29 1090.000 275,800 TR
30 1092.000 272,600 TOE
31 1099.000 ava.nen TOE
! 32 1101,000 a72.800 TOR
35 11469.000 1.0 ]
34 12469000 28
EZ!- 13246, 000 :

36 ~ o 1396.000

3 142%, 000

E 18 1458, 0010
3¢ 1498, 000
40 YESI, 000
41 141,000 ¢
42 ' 1666000 LEDD
42 1786,000 £00
44 1776, 000 S0

a0
&N
SO0
200
ano
200

I45 182135, 000
46 1872, 000

4% , 1700,000
48 194' o0
4% 1783, 000
50 1964, 000

=0




ot T A L v 5

1
o

4

3
]
&
7
8

MIn
MAX

1970.000
2005, 000
2055,000
2149.900
2187.000
2198.000
2244.000
2294, 000
2335, 000
24007000
2471.000
2555, 000
2595, 000
2653.000
2662.000
2675.000
2706.000
2740, 000
2756, 000
2780.100

429.000
763.000
13946.000
13%6. 000
1964.000
2675.000
2675,0040
2740,000

g.000
2786.100

274,800
2P, 800
273,000
277.300
276.900
272,900
273.900
273.800
273.400
277.600
277.500
276,600
277.100
276.200
272,900
271,400
az0.&00
271,500
276,800
276,200

200
Goo
000
500
700
000
A0
s0a

2,300
00

TOR

BRK

BRK

POl

TOP

TOE

Ge

T0E

BRK

TOP

58

G5

G

TOF

TOF

L EOW
RIV RBOT
R EQOW
TOP
AL.CAP LY

=W
EOu




Cross section data:
0
16
21
29
a9
36
44
63
113
141
12 158
13 188
14 207

15 aza

Lo el

voNoe s~

-t
Ll =~

e
o~

228
17 248

18 252
1% 264
20 281
a1 308
22 3610
23 386
24 230
398
402
a7 414
28 35
29 466
A0 482
31 488

3o 495

ER DER EE MmO
g Fg
o Ln

. o
33 T53
o vy

Kt S

609
H3e

o=
o1 O
o &

37 673
38 733

39 74
40 748
741
42 771
4% 803

44 8244

I & 889

R En
-
Tt

Date of Survev:

904 e sty e e o oo oss e e tous sost sr0 0-ve

000

2. 000

000
000
000
000
00
000
000
LU0
000
D00
000
300
000
B0
000
00n

000

000
000
000
000
00
A0
L0000
000
A00
000
Jhan
000
LE00
000
G0
000
G0N
L0060
LS00
SO0
L0060
00
A
LU00
o0
000

Ixxxxxxxxxxxxxxxxxxxxxxxxxxxu CROSS-SECTTUN PLOT X%%%%x%%i

\YI

vt satm ere ovme sutt smv suen sarg sree

290,600
290,700
287.100
281,700
278.000
277.600
27%.600
277,600
279,200
280.000
278,000
277,000
277,200
230,200
285.500
286,100
285,900
234,600
283,200
26,200
286,000
282,600
284 .400
26,400

28%. 4600

281,400
278,400
200
500
(1K1}
200
S00
Qo0
&0
Bon
400
Z00
RN
L8nn
&00
a1 (RI]
non
SO0
1o
274,800

SEP TEMERER

SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 87,7

1934

DESCRIPTEON

ALLCAP LRX KM Q7.7
rap

BRK

KRK

TOE
LoOEOW -
ROT o
R EOW

35

BRK

RRK

LW pT
BRK

TOE

TOP

ERE

TOR

TOE

TOF

TOR

REK

BivK

AMG PT 1
TOP

RRK

TOE

LW P
EBRK

Rl K

TOE

AL

NG PT 2

g
L

o~y
[

s
i

RIV

0

NI K 226336 K 56 36 N6 3 36 6 5 56

LB




wa4, 000 2P, RIy Bt
PED,000 BYPL000 RV RO
979,000 : 2P N00 R EGW
1021.000 2UR, 300
1085, 000 - 278,900
1169.7000 4 298,800
1161,000 230,300
123322,900 282,800
1286, 000 PE2, 900
1364,000 281,500 GS
14357, 000 234,700 TOP.
1431.000 279,200 TOE -
1474,000 278,100 o
1519,000 277,600 TOE
15469.000 R79,.000 =S
1659, 000 299,900 ({3
1742.000 231,400 TR
1804.000 281,400 36
1852, 000 281.400 HRK
1949, 000 280,100 355
P005.300 279,500 PO
2044,000 278,500 G
A072.000 278,600 TP
2082,000 278,000 L. EOW
2097.000 D00 RIV EOT
2114.000 278,000 R O
2120,000 29600 L EOW
2140.000 277,000 RIV EOT
2156.000 27600 ROEQU
2178.,000 278,800 TOP
285,000 g7V 400 L EOW
2200.000 A7, 0800 RIV BOT
2238,000 BHE, P00 RIV BOT
2267.,000 266,800 RYY ROT
Q331,000 HhE,H00 RIV BOT
2379.000 269,500 RIV BOT
2424,000 P20, 100 RIV ROT
83 2424,000 270,500 RIY EBOT
_ 84 258,000 BEE, 00 RIY
l 8% 2594,000 271,800 R1V
¥ 86 B640,000 274,600 RIV

R A N

L e Tl

87 2668.000 2PX,A00 RIV
88 27ETL. 000 2720700 RIV
89 2726000 274,500 Ry

¥4l B73E,000 200 R EUM.
E 1 2744, 000 : 4040 T

22 2250 .700 S8l 600 AL aCEP L amoge, v

Water surface data:
1 29,000 277,600
2 46,000 277600
761,000 0,000
&1, 000 272500
PEe.00n AV? s
2120000 aoo
2120.000 270500
AlEA Q00 RN 1))
2 L0y FLoug
SlEs,. 000 277,400 Lo
27IZ.000 2L AN > O




MIN 000 : £00
MaX CRTEN. 900 Ze0.700

Maximum X’ scale : 1" = .'.':'5‘3?‘3 : (Ffor 8.5 by 11 format)
Maximum ‘Y’ scale 1" =9 (for 2.5 by fFormat)
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‘.SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRY 90.6

Date of Survev: SEPTEMERER 15, 1984

s ‘Y DESCRTPTAOM

0 0t St St e mrae vt e o o e sae v > Sos e 1204 e e wmes o s B B Bean e ey v bate S0 Sous Srer

Cross section data:

: 8.000 296.900 ALCAP LRX RM 90.4 L8
23.000 296 . 600 TOP
31.000 294,200 TNE
3I2.000 295.300 ERK
6£5.000 293.700 . EOW
72.000 291.500 RIV ROT
?246.000 284.500 RTV ROT

126.000 284.500 RIV ROT
176.000 287.600 RIV EOT
2246.000 287 .6010 RIV ROT
275. 0086 290,500 RIV RAOT
329.000 221,500 RIV ROT
379.000 291.700 RIV EOT
423.000 292.400 RIV EOT
474.000 292.700 RIV ROT
503.000 293.600 R EOW
§540.000 294,500 GS
561.000 a9%G.600 RRYK
999.000 296,300 GS
6$26.000 a95.100 TOP
631.000 293.300 L EOW
637.000 290.600 RIV ®OT
67%.000 290,400 RIYV EOT
721,000 2921.500 RIV ROT
738.000 291.200 RTW ROT
776.000 290.200 RIV BOT
g812.000 291.200 RIV ROT
823,000 292. 600 RIU ROT
849,000 293.200 RTY BOT
872.000 293.300 R EOW
203.000 293.800 GS A L EOW
240.000 292,600 RTY ®BOT
9280.000 290,100 RIV ROT
1035.900 289,100 RIV ROT
1:79,000 286,706 RTYV BOT
1i:3.000 200,800 RIV ROT
113i5.000 293.600 R EOW
1117.000 297,200 TOP
1123.900 296,900 ANG PT 1
1132.000 296,600 TQOR
1135,000 29G.,700 TOk
1149.000 295.800 55
1208.000 294,900 TOE
1213.000 ELTWNT) T0OP
1260.000 a97.200 G5

CONCUID N -

20k bl gy L 8 s




1298,000

1329.000
1362.100
1371, 000
1375, 000
1383.000
1392, 000
1412,000
1430, 000
1443,000
1469, 000
1545, 000
1599,000
1631, 000
1659, 000
1670.000
1679.000
1726.000
1764.000
1800,000
1835,000
1845, 000
1861,000
1899.000
1933.000
1958, 000
19846, 000
2010,000
2021,000
2031,000
2081.000
2119.000
2138,000
2162.000
2188,000
2202, 000
22435600
2285,000
2297, 000
2323,000
2343, 000
2350,000
2409,000
2479,000
2590.000
2602,000
2636.000
2680,000
2717,000
2751,000
2815.000
2912, 100
2968, 400
2995, 000
3013,000
3042,000
3078, 000
3112.000
3161,000
3215, 000

294,400
296,900
297,100
297.000
293,680
291.500
£291.200
291.000
292,300
293,600
294,400
295,000
295,600
295.100
293,500
293,000
293 .500
294,700
293.500
292.700
293,500
294.500
293.500
294.700
294,100
294,700
292.700
294,300
293.800
292,700
ags5.2nn
295.600
293.700
292.900
293.4600
294.600
294,800
293.900
A92.700
292,400
291 .600
294,000
225,000
294.000
294,200
292,200
291,200
292,100
291,400
292.400
292,100
290,700
290,700
239,500
a8sg.800
289,400
288.800)
288,100
a87.200

287,800

G5 -
POL. 1
TOP

L EOW
RIV ROT
RIV ROT
RIV EOT
RIV ROT
R EOW
ERK

GS

BRK

TOPR

L EOW
LW PT

R EQW
BRI

L EOW
LW PT

R EQU
TOP

ERK

GS

BRK

BRK

RRK

RRK

GS

BRK

GS

TOP

TOE

GS .

TOE

TOP

POLI.

TOP

TOE

EBRK

TOE

TOP

ERK

G5

T0P

TOE

Gs

BRI

TOE

TOP

(5]

GS

POL. 3

L EQu
RIV ROT
RIV ENT
RIW ROT
RIV EBOT
RIV EOT
RTV EROT




1046
107
108
109
110
111
112
113
114

ater surfac

VBN U D O M=

MIN
MAX

e-data+ -

3271,000

33192.000
3367.000

"3406.000

3442,000
3483.000
3500.0N0
3507.000
35146.400

65,000
503,000
631,000
631.000
872,000
203,000
203.000

1114,000
1375.,000
1375.000
1443,000
1659.000
1659,000
1679.,000
1764,000
1764,000
1835.000
2995, 000
299%5,000
3507.000

0.000
3516.400

600

000

200

300

000

600

600

000
293.600
293.600
.000
293.500
293.500
0.000
293,500
293.500
0.n00
289 .500
289,700

278.200
297.200

FIV ROT
RIV -BOT
RIV ROT
RIV EOT
RIV EOT
RTV BOT
RIV EOT
R EOW

ALLCAP LRX RM 90.56

. EOW
R EOY

DU
EOW

EOY
EQW

EOW
EOW

£0u
Fow

EOW
EnY

EOW

RB

S by 11 format)

E‘iaximm ‘X’ scale
™

aximum ‘Y’ scale | 9 by 17 format)
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”U“TINﬁ HYDPNCRAPHTC SHROUEYS
M cronsy zaction LRV OO "!

Date of Survev: SEPTEMRER 17 1984
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saction data:

1.000 209,100 al.Car 1Ry PEo e L3
15.000 205,100 TOP
1¢.000 292,700 L. 0
24,000 aog.,e0n RIV w07
AK%.000 24,7300 RIY ROT
?0.000 294,500 FIY ROT

11¢.000 295,400 IV BEOT
1449.000 296,601 RIY mNOT
180,000 296,900 RIV ROT
21&.000 294,900 PIV RBOT
247,000 295,500 RIYV BOY
a?1.560 200 700 R E0k
e76.0010 300,900 TOPR
I27.000 ZN1.200 s
418,000 IN2.000 BRK
481.000 202,200 S
S25.000 NG, 200 BRK
H25,000 Ana.500 BERE
667,000 205,200 GS
688,000 NG, 200 BRK
727,000 304,100 TP
773,000 200,300 TOF
817.000 306,400 G5
8572.000 300.800 T0OF
8834.000 302.900 TOP
Q27,000 302,500 (4
9250.000 202,400 BIRK
71,000 301,400 L 0O
1009.000 301.100 RIV EROT
105%. 000 300,500 RIV ROT
1087.000 299 . 400 PIV ROT
1102.000 , 299,200 RIV ®OT
1150.000 297.5040 RIV BOT
1187.,.000 205,500 IV ROT
1237.000 203,200 BPTY EOT
1290.,000 291,200 PRIV ROT
1345.000 291,100 FTV ROT
1390.000 290,300 RIYV BOT
1442.000 200.800 RTY ROT
14923.000 204,800 RIV BOT
1534.000 ave, 4nn RIY BOT
954,000 29e9.a1n PRIV BOT
1"”“.000 301,600 R EQW
1721.000 J03.400 GS
17922.000 202,700 Tnp
1900, 000 01,400 T
18392.000 301,000 TOE
10870, 000 302.800 TOpP
1949, 000 J03.300 G3
2007,000 302.800 RRE

.|

i Ow

-t oy
- (T =

=t
3y
>
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2072.000
2113, 000
2152.000
2184.000
22%2.000
2353.000
2393,000
2475.000
2554, 000
2618,000
2640,000
2660,000
2685.000
2707.0600
2s02.,000
2932.000
30610.000
3105,900
3164.000
2183.1000
3223.000
3300.000
3372.000
3428.000
3474,000
3490,000
3G11.000
3G28.000
3371.,000
38573.000
3376 .900
3590.000
3a92.000
630,000
3682.000
3753.000
3804.000
3842.000
3891.000
3990,000
4086,000
4210.000
43067, 000
4399 . 000
4444 ,000
4332.000
4594,0010
4057 ,0010

000
4753.400
4802,000
4335.000
4865, 000
4392.000
4953, 000
9026, 000
301,060
H5131, 000
T169, 000
Sa04.,0n00

301,900
mn.noo
302.200
300,200
302.300
202.9200
300.000
301,000
02,400
301,500
200,700
297.700
292,200
300.200
301,200
301.300
303.500
204.100
303.700
J02.700
301.900
302,600
302,300
200 701
297.700
295.500
297.700
J0&. 400
302,400
304,900
303,100
304,500
301,900
301,400
303.600
303.500
303,400
Q9C . 500
301,500
303.300
300.500
297,700
298.700
299 . 6400
J02.400
302,300
302,100
301.200
303,200
F03.100
302,900
303,100
300,200
E01.600
301,500
ZNZ.400
202,600
3nz2.8n0n
301,700
Inz2.40n

ERK
BRK
EBRK
(#43
RRK
BPK
8
[
TOP
TOE
39

TOE
TAOap
GS
BRK
GS
PCI.
TOP
TOF
G3
9
BFK
S
GS
Ge
TOE
TOP
TOE
TOP
ARG
TOP
TOE
BiRK
C3
35
BRIK
ERK
-9
(4
]
BRK

s

32
BRK
BRK
5
Bl K
BRI
BRK
FOlL.

58

TOPR
THE
FRK
:a

R
(A

BERK

(s

e

TOP




000
L0060

5.000
5,000
3.000
Fo.a0n
0,000

000

4, 000

w w}

aa93
5642
5689

S730

5785
58%0
9903
5997
HD04
6034
HNHE
6074
6102
6138
6172
6182
6£194
6201
6233
6281
63146
6334
6354
6361
L3902
L4217
6443
6452
5477
6519
&£95¢6
6610
A651
L5698
6732
6778
H3173
6847
6870
6817
4902
6915
L7673
7011
7Na4
7061
70932
7107

711e

LN00
000
00D
000
000
000
000
000
0an
000
000
La0n
000
N00
000
L 400
000
000
Jan
Lo00
000
000
000
000
,onn
000
N
L0040
N0
600
000
000
L0
000
000
Lann
2000
000
000
g
000
000
000
000
AN
0N
LA
000
Noo
N0
000

an,
e,
2R,
300.
301,
an,
3010,
29¢,
299,
300,
301,
302,

“302,

301,
300,
300,
299,
300,
298,
297,
296,
204,
297,
S04
304
303
301
301
303
303
303
303
302
202
303
30
303
302
303
302,
301
ant
301
299
296

s
auy

onae
100
700
gon
non
gnn
&0
100
ean
200
00
100
2010
(L]
200
100
Jon
700
400
gnn
HND
400
anin
200
200
00
700
S00
agoo
100
100
600
00
300
500
200
200
&00
500
000
700
100
500

CABD
800

500

Lo

:.'I_ (‘) [¥]
26
290
300,
303,

4040
enn
400
a0
200
Hno
700

40N

300

N0

SN
H00

L EOM
RTY ROT

R EOW
TOP
POL 3
TOF
TOE
TOL
TOP
G

68
ERK
ERK
TOE
TOP

04
R

EBRY
KR¥
Pt
BRK
ERK
25

RBRK

m
¥

ne

L EOu
RTY EOT
RIV HOT
RIY ROT
RIV ®OT
RIU ROT
R EOW
TOP

14

TNP

I

RIV ENT
R EOW
TOE

THP




S212,000
5261.000
529%.000
5305.000
5345, 000
5200, (00
S402, 000
5494, 000
5516, 000
5527, 000
5567, 000

3.000
5642,000
5689, 000
5730, 000
5785,000
5850,000
5903, 000
5957, 000
6006.000
6034,000
ANBLS. 00D
6074, 001
6102,000
6138,400
6172,000
6182,000
6194, 000
6201,000
6233, 000
6281,000
6316.000
63%34.000
6354, 000
6361.,000
6392, 000
6421, 000
6443, 000
6452, 600
5472,000
6519, 000
6556, 000
6610.000
BEST, 000
s6%8, 000
6739.000
6773, 000
6313.000
6847, 000
6870 .,.000
6887, 000
6902, 100
6915,000
6963, 000
7011, 000
7044, finQ
70A1.000
7093, 000
7107000
7112, 000

301,100
Se0,0nq
eRe . 100
J00.700
301,800
Ant.non
300,900
29,600
299,100
anNg.206
201,200
302,300

T302,100

301.200
300,000
300,200
299,100
300,300
298,700
297,400
296,000
294, 600
297,400
T04, 200
304,200
303,700
301,900
301,700
303,500
303,000
303,100
303,100
302,600
302,200
303,800
307,500
302,200
302,200
303,600
302,500
201.000
301,700
301,100
299,500
29N, 400
2OT, E0N
297,300
Po7., 000
296, 400

a98.e00

295,400
297, 900
J302.300
301,660
300,700
:.'g(".)(‘.) LA fin
298,200
A9 400
300, 4600
303,400

TOE
(i8

TOE
TOP
BRK
TOPR
TOR
TOE
TOP
KIK
ERK
;48

BERK

N g

242

GS
BRK
TOP
ERK
LR
RTY EOT
RIV ROT
R OEOW
Tnop
POI. 3
TOF
TOE
TOE
TOR
(S

GS
ERK
BRK
TOE
TOP

(" [

A
RRK
HRE
POL 4
BRK
ERK
B3
BHK

e
a2

L EQu
RTY ENT
PIU By
M1

RIV ®OT
RTY wOT
2 EQW
TOP

35

TOP

L. E0u
PRIV ENT
ROEO
TORE

TNP




171
172
173
174

?134.000
2155.000
7182.000
7279.500

Water surface data:

VONOCUSoipg—

192.060
271.500
?71.,000
?71.000

1575.600
2613.000
2618.,000
2700.000
6006.000
6006.000
&074,000
673%.000
6739.000
6902.000
7044,000
7044,000
7093%.000

~

n.o0n
7279.,500

303,700
303,000
302,100
In4.300

299,700
299,700

0.000
301.400
N1, 500

0.000
300.000
200,000

0,000
297.400
297,400

0.080
297.800
297,900

0.000
299,400
799,404

290.300
305,300

RBPK
Le

358

ALCAP LRY RM ©1.%

L EOY
R EOW

L EOw
R EOQ

APRNOY
APROY

L EOu
R EQW

l. EOW
e

O
Z0u

. ENW
P 0N
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Eg‘ nss section data:

i}

f

14.
24
3'4 ]
72
Ty
E4

103,
112,
122,
149,
170,
244
ACAY
ALE
3514
547,
069,
s07.
626,
bH44,
715,
787,
887,
762,
990,
1009
1051
1092
1142
11g8
1240
1291
1345
1425,
1481
13504
1551
1598
1628
1678
1735
18210
1830
1857
1912,
1746,
1784,
2004,
2038,

000
ga9
000
AL
000
0on
goo
(oo
aoo
a0n
000
hoo
0o
aeo
RN
I
000

gone

noo
000
guo
ona
000
noo
Goo
0ag
00
goo
6on
000
noo
aan

L0ng

nao
nan
000
GO0
RIR1]
000
oG
00
oo
eon
oo
4G
aon
don
aoo0
a0
340

3
e A
wd e WS
e L
WA S

304
307
307
307
oe
306
207
308
311
211
211
12
A1

J06

304,

304
305
306
208
309
08
207
306
305
203
202
01
300

298,
29,

L4700

A
EA R

05

son
A00
K3
500
200
800
100
aoo
300
100
ona
a0
H00
100
¢
oan
@00
000
300
800
&0
700
eon
g00
OHo
200
700
500
200
Z040
a00
700

na
\’;'l 0 U
300
BOG

500
400
2910
400
400

600

TGURIPTION

L EGU
RIV
TOR
TP
TOE
&5
TOE
Tap

"
(VAN

L8

G

TOF

EOb
BOT
BOT

FW

x> R
<Z <<

-
<=
2]
=

PRV

—
L33
3 LY

s e o

-

<

e

s B n
P

RS A SR

=
-
<

RIV REQT
RIY BOT
RIV ROT
RTY BT
RIV ROT
RTY EOT
RIV ROT
RIY BOT

]

1




2098.100
2097.000
2192.000
2266.000
2396.000
2034 . 600
2542.000
2589000
2610, 000
26345000
2644,000
2667 .000
2687.000
2692.000
2721.000
276%.000
279%.000
2842.000
2885.000
2204.000
2912.000
2937.200
2958.000
2969 . 008
2987.000
3009.000
3045.000
3090.000
3145,000
3177.000
S217.000
3261.,000
3308.000
347,000
J356.000
2376, 000
3387.200
- 3437.,000
3454, 000
-3478., 000
3495000
non

aon

goo

]

gon

oo

Goo

000
So000

Beo
E752.000
3746.000
790,400
2308.000
3e27.000
383%5,000
342,000
aB&T . 000
701,000

J14
313
314
214
313
314
314
311
J10
311
314
318
314
311
311
12
311
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4574, 000
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4765, 000
4723, 000
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! l 1% S2AE D00 EREL000
; 179 SERen L 000 312,200
173 HQ17, 000 | CELE L, 00
174 584%.,000 ‘ 215,100
175 S983,.000 313,900 G5
176 5894, 000 30T, 700 LoEOW
177 5917.,000 07,0100 RIY ROT
“178 HOZT 000 307,200 RIW BT
179 - 5QO%RA, (100 307,800 IV OEOT
180 ToEeRE a0l K 00
181 5982,000 309,100
182 027,000 311,000
193 074,000 314,100
1834 6100.000 1P EN0
165 4111.000 3.900 BRYK
186 61%50,000 12,8200 535
187 O RITVR.000 13,100 TOF
188 ' 6182.000 314,300 TOaP
189 6211.000 noo BRI
190 23,000 212800 T
191 6R44.,000 316,206 TOP
192 H250.300 14,600 ALCAP LIZY M 92,1 RAB

e AT, Tt vaih

Water surface data:

1 545,000 206,800
2 644,000 J05.800
P62, 0010 2,000
CoHe GO0 207 .800
1628, 000 308,200
29649 . 000 0.000
2¢467.000 Ji0,200
3256, 000 210,400
5894.000 0,000
5824,000 308,700
3974.,.000 308,400
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cross section LRY

Date of Burvey: SEPTEMBER 24, 1984

! . ' SUSTITNA HYDROGRAPHIE

POINT Y DESCRIFTION

g 0Gs section data:

0,000 70,540 ALCAP LRY T3 LB
16,000 200 000 TO
18,000 302,700 TOE
31.000 300,300 ERK
52,000 322,900 BRK
89,000 3AR, 700 TOE
7,000 326,500 TOP

108,000 226,500

117,000 324,100

155,000 303,200

173,000 321,700

191,000 321,200 ]

225,000 320,200 RTY ROT

261,000 319,300 IV BOT

299,000 218,500 RTY EBOT

254,000 220,100 RIV EOT

409,000 319,300 RTY BOT

abs ., 000 318,100 RIV RBOT

504,000 315,700 RIV EOT

526,000 219,600 ORIV OEOT

532,000 321,200 RIV BOT

547,000 222,900 R EOW

561.000 329,200 TOP

570,000 28,000 RRK

562,000 329,100 RRK

629,000 308,800 BRK

555,000 328,300

67,000 DS, 500

693,500 , 708,000 POL.

?13.000 307,400 TOP

P27, 000 325, A0 TOF

780,000 325,700 BRK

851,000 324,500 BRK

5RE,000 I24,700 e

P70, 000 75,400 TOE ED

984,000 IO, 100 TOP

1045, 000 30, A0 BRK

1090,000 E30 .50 0

111%.000 208,700

1128, 000 220,200

1143, 000 336,200

1171, 000 329,000

1235, 0010 389,400

1313, 000 320,400

1415, 500 330,400

1459, 000 307,700

1477, 000 328,300 RRK

1512, 000 324,400 L EOW

15825, 000 323,400 RIY BOT

1541, 000 3T 700 RIV BOT

CONOU DY




1554,000
610,600
14662.000
1685.000
1699.000
1735,000
1763.000
17€5.000
1844, 000
19206.000
1933.000
1992,000
2002.000
2031.000
2036.000
2041.000
2044.900
2054, 000
2058.000
20463.000
2067.000
2071, 000
2087.000
2102,000
2121.000
21392.000
2130,000
2162.000
2197.000
2280.000
2337.000
2371.,000
2389.000
2405.000
2438.000
2464.000
2494,000
2520.,000
2540.000
2350, 000
2EE6,000
2569000
2&LEE. 000
2671.,000
267,000
2698, 000
2713.000
2734.000
2776000
S2PET. 000
2812.000
2860000
290%.000
253,000
2970.000
2980.,000
. A

=R IR(]
3101.000
Z111.000

TEY
Loy

3,
25

g2%,
325,

oy gy
Dl

327,
229
28,
328,
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e,
SR7.
328
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326

34
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A00
P00
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go0
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aan
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Rk}
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E00
4500

VIR

non
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@0a
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700
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800
100
oen
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200
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A0
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H00
800
G046

L0
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Fuu
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100
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gno

LE00
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LAB00
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ROEDW
BRK

BRK
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TOE
RRK
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HE
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TOE
TOE
HRK
HRK
TOE
TOP
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RIV EOT
R FOW
TOP
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RIV BOT
RTV BOT
RIV

RTW

RIV

Ry

RIV B0
R EOW
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3162.000 SE7.F00
3202.000 F&2.000
3242.000 29 .2090
3266.,000 326,900
3325.000 Jav.a00
3405.000 387,560
3447.000 JI27.300
3481.,000 I25.500
25659.000 326,000 BRK
3310.000 327.900 FRK
3579 .700 327.000 FOL 2 & TOE
598,000 326,900 L EOW
3613.000 I2%.700 RIV BOT
3630, 000 325,100 RIV BOT
Z660.000 325,000 RIV EBOT
3787, 0040 321,600 RIV BOT
3799.000 320,500 RIV BOT
3793.000 21,700 RIV BOT
3838.000 321,500 RIV BOT
Ig7e 000 321,700 RIV BUOT
3931.000 22,400 RIV-BOT
3782.000 323,400 RIV @OT
4010.000 324,200 RIV ROY
4019.000 Sa7. 060 f EOW
402%5,000 328.900 TOP
4087.000 380100 )
41465.000 ’ 87400 (33
4235, 000 325,900 BRK
42835, 000 324,500 BRK
4329 . 000 325,500 BRK
4381.004 327,100 HEK
4411.,000 86,000 BREK
4475.000 330,000 BRYK
45077200 327,500 POL 4 &
4570.000 328,800 BRK
4637. 000 A29.800 FRE
4716.000 3294010 B35
4803, 000 328,900 34
4837 .500 28,100 ANG PT 2
42884, 000 3288 . BRK
4903, 000 27500 RRK
4947, 10040 328,500 ERY
4967, 000 SEB.100 RRK
087,000 328,500 (24
S1VE, 000 328,300
F193.000 il
197,000 aZea.700
H5223.000 23,900

a00 33, 200
: non Sa24,100
¥ noog L4500 RIWV ROT
SEE7. 000 SELP00 RIWV BT
392,000 53,700 RIV wOT
IV 000 3 SO0 ROEOW
Gani, 200 o PG
GAEh . a0 g
S468.000
AR a0
44,0000

5497, 000

25,8 S

R s s, i
ana
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171 S516
172 5589
173 o 5534
174 5546
175 , 5585
174 5640
177 5704
178 5712
179 - 5748
180 N Vi<V
13 5764

Water surfate data:
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SUSTTHNA HY I)R'Ulg;l?.APHf!fC SURVEYS
Sross section LRX 97,1

I)a-te of Survev: SEPTEMBER 27, 1984

POLINT X Y DESCRIPTYON

" 065 section data:
0.000 336,300 ~ALoAr LREX 1 L8
d.000 F36.500 TR
19.000 z32.800 TOE
43,000 332,400 » TOE
55.000 235.900 TOP
108.000 335.300 TOPR
177.000 336,700
234.000 336,300
250.000 335,200
313.000 333,700
330,200 b «g0 - 13
385.000 2,500 L EOW
417.000 1.900 ORIV ROT
464,000 31.800 RIV Bar
509,000 332,100 RTY BOT
S3%.000 332,000 R E
S70.000 J31.,5800 | 1
&Les 000 331,100 RIY ROT
54%,000 230,740 RIYV ROT
KEH. 000 329,700 RIV BOT
497,000 ZE8.400 RV BOT
746,000 IE27.400 RIV EOT
784,000 224,200 RIY ROT
828.000 SoB22.100 RIV BOT
832.000 322,400 RIV ROT
a70.000 da23.100 RIV ROT
AKX, 000 224,700 RIV BOT
Q72,000 328,100 RIV BOT
1035.000 329,400 RIV ROT
105¢.000 HoO RIV ®OT
1090.000 330,700 RIW RGT
1124.000 231,600 R EOW
1135.000 0u BRK
1221.000 Qg T
1243.000 010 TO®
129Z.600 P00 POL. 2
1E72.000 non ERK
1415.000 GOn
1441.000 SO0
1454, 000 700
1466.000 500 ERK
1524.,000 400 TOE
1532.000 v &S00 TGP
1551.900 . S0 ERK
1382.000 T |
1994.000 00
1624.000 2.500
1670.000 200
1791.000 33 a0
18646.000 200 55

-t 73
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200 ANG
200 TOE
700 ERK
400 TOE
400 RRK
6080 TOP
2231.000 g0 BRK
2210.000 000 BRI
2341, 000 336.200 BRK
2412.000 7. P00 BRK
2496.,000 3,200 38
2555, 000 338,400 :
2611,000 357,900
25618.000 25,400
2655.000 335,100
2677.000 : 500 ERK
S R2776.000 ugg Qg
2847.000 40 38
2937.000 ADO ERK
2971, 000 3 500 RBREK
3029,200 ZB7 200 POl
Z060.000 237,100 TOP
30466.000 35,900 TOE
3137.000 36600 T?L
3193000 337300 RRK
ARe., 000 3 800 BRK
2351, 900 I3 .00 ANG PT 2
3380, 001 3Z6 .00 Fmﬁow
3400.000 BEE . 000 . E
§425.000 334,600 RIV EOT
3452.,000 L, 2010 RIV BOT
3478.000 134,300 RIV BOT
3505, 000 34, 600 RIYV REOT
3548,00¢0 ik wug ﬁrgow
572,000 it A () 3R K
3§§0.330 AIP L, T00 ERK
3692,000 337,000 kK
3741.,000 A3L.100 EiRK
3813.000 137, 300 BRK
2819,000 338,400 ERK
IB66,000 337,800 Hﬁi
3896.000 5,500 BRK
399,000 KA IRA L ERK
4002, 600 K 200 BRK
4022,000 IEG, 700 HRK
4061, 000 337,700 BRK
4108.000 757,000 “Fr
4145,000 ZZ? . 600 ERK
A141.,000 236,700 EBRK
4167,:1200 337, 400 G
42929, 000 134, 800
AE5 6, 0] ) 500 R
2355.533 34 400 Y BOT
4291, 000 131,00 7T HUT
326,000 230,500 RIV ROT
4%?9.30& B ..éuu YTV ROT
4428,000 ZaE%, 800 RIV RBOT
4479 000 308,400 IV BOT
4520.,000 Z27, 200 RIY BOT
asP? 000 226,600 RIV ROT

€N

1929, 600
2019.000
2046.000
2122.,000
2148.000
2189.000

2.1
e

[2

Cod O O N L L4
D3 (LR OGS P
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4 N

2

EARX:
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23 G2
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111 4611.000 - 300 RIY BOT
112 4825, 0010 333,000 RIV BOT
113 4632, 000 3BEL 000 R EOW
114 h52 | 340,800 AL.CAP

Water surface data: .
385,000 332,500 E0W
s3e.000 332,200 ; o
520,000 000
s78.000 21,500 o

1124.000 600 R QW

3400.000 000

3400,000 800 EOW

I548.000 5, 8200 EOW

4229,000 00y

4229, 000 800 0w

A632.000 5. 000 EOW

o G RN UD N
f=1
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0.000 100
4652.200 g0




SUSITNA HYDROGRAPHIC SURVEYS
cross section LRX $8.0

Date of Burvev: SEPTEMBER 28, 1934

‘Y’ DESCRIPTION

s ceoe sorm tons seas wan eren mone S €200 ame e 2008 it seve sum eee o bt S350 Seme sase

Lross section datad
gi 0.000 344,070 ALCAP 98,0 LR ]
o 33,500 342,900 GS

3 &4,000 343.700 TOF OF BANK
54 74.000 337.000 L EOW
125 78.000 334.100 RIV ROT
] ?2.000 330,300 RIV BOT
113.000 ) 331,200 RIV ROT
142.000 331.700 RIV ROT
160.000 331.800 RIV ROT
174.000 333,500 RIV BOT
180.000 334,800 RIV ROT
183.000 336,200 RIV BOT
188.000 237.000 R EQ
227,000 339,200 . BRK
303.000 339.900 ERK
387.000 339,300 BRK
407.000 237,600 BRK
471,000 33%.300 (58
S929.000 338.100 L. EOW
92,000 337,300 RIV LOT
G76.000 336,700 RIV ROT
600,000 336.500 RIV BAOT
620.600 336,800 RITV BOT
635.000 37,300 RIV BOT
642,000 338,200 R EOW
677.000 J40.700 BRK
729.000 342500 TOP
761,000 342,300 BREK
791.000 340,600 BRK
859.000 240,800 (33
08.000 240.700 REK
P12.0600 C339.600 BRYK
1008.000 341,900 BRK
1016.000 S38.500 KRK
1045.000 390400 RRK
1076000 338,900 BRK
1123,u00 341.100 BRIC
1160.,000 341.000 P
1192.000 J40.700 S
1282.,0600 41,200 E VG
1227000 37700
1241.000 FE6.600
1246, 000 338,800
1265, 000 SE9.E00
1271.000 240,400 HRK
1320.000 A4u,200 BERK
13466 .000 42,100 GG
1416.000 342.000 5
1470.000 241,500 GG
G33.a00 41,600 ANGL




o, 4158, den

-

1598, 000
1668.000
1744,000
1807.000
1832.,000
1845, 000
1860,000
1883.000
1899, 000
19167000
1971.000
2027,600
2051,000
2059.000
2069.000
2125.000
2142,000
2207.000
2274,000
2297, 000
2302.000
2348.,000
2369, 000
2429,000
2466,000
2481.000
2542, 600
2579, 000
2610.000
223,000
2630,000
2665.000
2712.000
2734,000
2740.000
2758,000
2802.000
2859, 000
2909.000
2952, 000
3014.000
3060.000
308%.000
3103.,000
3108,000
3120.000
2127.000
31346.000
2151.000
G168.000
3160,000
3207.000
I228.,000
3247.000
3263.4500
3269, 000
3263.900
3288, 000
294,000
BB 500

339,700
338,200
338.700
338.200
336,000
334,700
334,100
I33.900
334.800
336.100
36,600
336,700
337.300
138,000
337.100
336,900
341.100
340.700
341,300
341.300
340,500
340,200
341,400
340,600
33a.700
340,000
340,200
338.900
340.300
329,800
2440.700
340.700
340.4600
336,800
334.800
331.800
332,500
331,200
330,500
328,300
J29.600
330,800
334,000
336,700
337,600
337,600
336,704
334,700
334,500
S36, 000
3360700
37,600
J337.800
3XE 500
334,800
A34.100
334,800
336,400
342,800

343,200

BREK
e
ER%]

G
TOP

L EOW
RIV ®OT
RIV ROT
RIV BOT

RIV ROT =

R EOW

8

S
TOE
TOP
ERK
TOE
TOP
ERK
6S
BRI
EBRK
ERK
BRK
ERK
BRK
ERK
POL. 2
BRI
BRK

ERK

ERK

BRK
ANGL. PT
L EOW
RTV ROT
RIV BOT
RTY
RIV E(
RIY BOT
RIV BT
RTY BOT
RIV EOT
RIY BOT
R EOW

TOR

TOP

Lo EOW

RIV BOT

RIV EOT

RIV EOT

R EOW

ERK

ERK

L EOW

RIV BOT

RIV BOT

KTV BOT

R EOW

TOP

ALCAP 92,1

2
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ater surface data:
it 74.000 . oan . E=0u
188.°000 : 7000 BT
929,000 L0
Sa72.000 2.100 !
42,000 2010 R EDW
1822.000 -, 000
1832, 000 goo . K
1919, 000 5 100 EOW
2734 . 000 0oeo
2734.000 Ho200 EOW
3103.000 aa0 ROEOW
3127.000 00
3127.000 700 QW
3180.000 700 E0OW
3247 .000 000
3247, 000 ] : S00 =0
3288,000 S00 R =0

ﬂm*&&&ﬁéw!‘d*‘

L0000 500
L9000 070
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APPENDIX C

Blueline Photomosaic Maps of the Lower Susitna River
ShoWing Locations of Cross Sections and
Fish Habitat Study Areas
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