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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&eM 1980, 1981, 1982 and 1983). Users of the
data contained herein who are not familiar with Susitna River ice 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

[ B S O R S

progression

6. 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 T
tributaries supplied some ice to the lower river ice front. Ice 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.

-2-
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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. Fragménts of shore ice were often seen floating downstream during
December. On about December 15 séveral shore ice fragments lodged on
an anchor ice dam near RM 135.5. This ice jam prevénted 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, some containing intermediate ice bridges:

RM 24 - 26 RM 92 - 105
RM 43 - 46 (West channel) RM 121 - 135
RM 49 - 52 (East channel) RM 137 - 147



M15/31 11

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 formatipn 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

-4-
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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
increased water velocity stressed unconsolidated ice 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 ice 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 !slands, 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
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at RM 46, an ice cover had progressed up the west channel to RM 51. At

this point the main channel 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 a
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

n» raarhnAe halAaw, DRAA 1NK

. . |
miles/day on the lower river. The ¢ 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 6
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 ice generated in available open water
reaches between Gold Creek and Watana. Open water leads on the lower
river were slowly 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 slush forming the lower river ice cover above the
Yentna River confluence originated from the Chulitha 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 to 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 ice 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 below the ice dam at RM 135 remained as it appeared a

week earlier.

On the final observation flight, December 20, 1984, the leading 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
the Susitna mainstem ice cover below Talkeetna. Open water still persisted
on the east channel of the Delta Islands, although the flow velocity had
diminished in many places and border ice was beginning to close the open

channel in several areas. The leading edge progression is summarized in
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 anchor ice were
frequently observed floating downstream. 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 many areas between

Talkeetna and Gold Creek. The cold air temperatures of November 1984
and low water levels caused early formation of this ice, which subsequently
led to very thick and widespread deposits, with volumes exceeding those

observed in previous years.
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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-
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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

Ice Bridge RM26

LE
LE

Ice Bridge RM32

LE
LE

Ice Bridge RM105

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

LE
LE

RM19

RM43
RMS1

RMS55
RM71.5
RM73
RM109

RM74
RMT11

RM74.5
RM112

RM80
RM114

RM86
RM121

RM88
RM123

RM88
RM127

RMS0
RM128

RM91
RM129

RMS2
RM130.5

-11-

Rate of Advance

Discontinuous lce Cover

‘Discontinuous lce Cover

Discontinuous lce Cover
Discontinuous lce Cover
Discontinuous lce Cover
Discontinuous Ice Cover
Discontinuous lce Cover

4.1 miles/day

0.75 miles/day
2.0 miles/day
0
1

.5 miles/day
.0 miles/day

.25 miles/day
.5 miles/day

.75 miles/day
.0 miles/day

- N [oXe]

.0 miles/day
.5 miles/day

.0 miles/day
.0 miles/day

3

3

2

2

0 miles/day
2.0 miles/day
0.67 miles/day
0.33 miles/day
0
0
0

.5 miles/day
.33 miles/day

.17 miles/day
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-
atu‘re, 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 (R&M) 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 consi'derably,
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.

-13-
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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 analy'ze 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 ReM
Consultants (1984).

Four additional cross-sections were surveyed below the Parks Highway

Bridge at river miles:

40.0 59.7 9.0
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 to 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 Ice 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 Ice

Numerous measurements were made 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

each above Talkeetna pirobably generates the most frazii 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 wunconsolidated 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 shape, packing, and size distribution (Davis 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 overtobped 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 Slbugh 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 |

I flismtriiadinm =
i figeLuauivii

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

Nationa! 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 water) 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 vyears
(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

STl VoS eSS .

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 27 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 Inlet, the river water level at ARM 9 fluctuated about
6 feet. The relationship is not linear, however, and to accurately
correlate 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)
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-21-

Flow (cfs)

7320
7200
6960
6780
6780
6720
6900
6660
6360
6270
5550
5000
5000
4430
4280
3800
3700
3900
4300
4500
4800
4000
3080
2650
2410
2230
2170
2190
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Table 4.2

Gold Creek Water Levels
and Computed Discharges
November, 1984

Water Surface

Date Wire Weight (ft) Flow (cfs)* Elevation (Surveyed)
1 3.84 1870
2 3.88 1900
3 4.25 2200
4 4.43 2340
5 4.68 2580 © 4.66 (2550cfs)
6 5.18 3120
7 5.11 3030
8 5.09 3010
9 5.15 3080
10 5.07 2980
11 4.88 2780 4.92 (2800cfs)
12 4.7 2610
13 4.92 2820
; 14 4.78 2880 4.88 (2750cfs)
15 4.89 2790
16 5.06 2970
17 5.01 2910
- 18 5.09 3010
19 5.05 2960 5.08 (3000cfs)
20 5.65 3820
21 5.22 3170
22 5.29 3270
23 5.29 3270
N 24 5.21 3150
25 5.35 3350
. 26 5.12 3040
27 4.99 2890
28 5.19 3100
29 5.19 3130
30 5.27 3240

‘ * Stage levels are affected by anchor ice and shore ice from November 3
b through December 15.
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Table 4.3

Gold Creek Water Levels -
and Computed Discharges

December 1984

Day Wire Weight (ft) Flow (cfs) *
1 5.32 3310
2 5.35 3350
3 5.39 3410
4 5.38 3390
5 5.39 3410
6 5.27 3240
7 5.33 3320
8 - -
9 5.33 , 3320

10 5.36 3360

11 5.39 3410

12 5.46 3520

13 5.90 4300

14 - -

15 8.49 -

16 lce Covered

17

18

19

20

NN
~NoOURAWN =

WWLWN N
O Wwom

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

through December 15,
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Table 4.4

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

Date Minimum (°C) Maximum (°C)

1 - -

2 - -

3 6.0 13.2

4 -3.8 11.5

5 -2.5 8.5

6 1.1 9.2

7 1.0 5.0

8 1.0 2.1

9 -2.5 4.5

10 -3.1 3.9

11 -5.0 0.8

12 - -3.5 4.9

13 -4.4 6.5

14 -7.1 4.0

15 -9.0 3.5

16 -9.3 5.5

17 -8.9 4.5

18 -12.0 1.5

19 -8.5 3.7
20 -11.1 -1.0
21 -3.6 -1.9
22 -1.9 -0.8
23 -3.8 0.4
24 -7.9 -1.0
25 -10.0 1.0
26 -15.2 -1.7
27 -17.3 -3.5
28 -19.0 -3.7
29 -23.0 -7.7
30 -12.0 -6.0
31 -13.0 -4.0

Mean Monthly Air Temperature -2.5°C
Total Monthly Freezing Degree-Days 102.5
102.5

Total Accumulated Freezing Degree-Days

-24-

Average (°C)
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Table 4.5

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

Date Minimum (°C) Maximum (°C) Average (°C)
1 -20.0 -6.5 -13.3
2 -22.0 -8.0 -15.0
3 -21.5 -8.5 -15.0
4 -20.5 - -8.5 -14.5
5 -12.0 -3.5 -7.8
6 -10.5 -2.8 -6.7
7 -15.0 -5.1 -10.1
8 -20.5 -8.7 -14.6
9 -23.0 -11.5 -17.3
10 -26.0 -13.5 -19.8
11 -28.0 -17.0 -22.5
12 -30.0 -18.0 -24.0
13 -30.0 -19.0 -24.5
14 -29.0 -10.5 -19.8
15 -12.5 -7.5 -10.0
16 -19.0 -10.0 -14.5
17 -20.5 -10.5 -15.5
18 -19.0 -8.5 -13.8
19 -22.0 -10.0 -16.0
20 -10.0 0.0 -5.0
21 , -10.0 -1.5 -5.8
22 . -10.0 -4.5 -7.3
23 -9.5 -9.0 -9.3
24 -12.0 -9.5 -10.8
25 -19.0 -11.0 -15.0
26 -24.0 -12.5 -18.3
27 -27.0 -13.5 -20.3
28 -15.0 -10.0 -12.5
29 . =16.0 -9.0 -12.5
30 -10.5 -7.5 -9.0
Mean Monthly Air Temperature - -14.0°C
Total Monthly Freezing Degree-Days 420.5
Total Accumulated Freezing Degree-Days 523.0
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Table 4.6

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

Date Minimum (°C)
1 -10.0
2 -17.0
3 -5.0
4 -8.0
5 -8.0
6 -11.0
7 -10.0
8 -14.5
9 -26.0

10 -27.0
11 -24.0
12 -28.0
13 -28.0
14 -30.0
15 -25.0
16 -13.5
17 -11.5
18 -7.5
19 -20.0
20 -23.0
21 -20.0
22 -12.5
23 -12.0
24 -18.0
25 -17.0
26 -17.0
27 -23.0
28 -26.0
29 -20.0
30 -12.5
31 -7.0

Mean Monthly Air Temperature
Total Monthly Freezing Degree-Days

Total Accumulated Freezing Degrae-

Maximum (°C)

-26-

NN NO OO UOOOUNOOUUTUNUOOODOWU LI = LTI LT O

L
=
N

o

.2°C
441.1

QcAa 1

WNTT o B

Average (°C)

t
=
OO ®

1 ] ] [} ] ]
N NN =
NBROO = a-

LU NLL DAL
WRAROP =W OO A
WOWOOUPOOWWOOOUOWUNUOOU 0 OW— W =0 WS

]
N
-—

[
NN
wo

] ]
| —a —
aQOm



M15/31 33

)

Table 4.7

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

September 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 0.6 17.8 9.4
2 0.0 18.9 9.4
3 1.1 18.3 10.0
4 1.1 18.3 10.6
) 0.6 18.3 9.4
6 3.9 17.2 10.6
7 5.6 16.1 11.1
8 6.7 20.0 13.3
9 2.2 18.9 10.6
10 0.6 20.6 10.6
11 1.1 18.3 10.0
12 2.2 14.4 8.3
13 6.7 11.1 8.9
14 4.4 16.1 10.6
15 4.4 16.7 10.6
16 1.1 16.7 8.9
17 5.6 12.8 9.4
18 5.6 12.2 8.9
19 2.2 11.1 6.7
20 " 0.6 13.9 7.2
21 -4.4 14.4 5.0
22 -2.8 11.1 7.2
23 1.1 12.8 6.1
24 5.0 11.1 8.9
25 6.1 14.4 8.9
26 2.2 15.6 8.3
27 2.2 16.7 8.9
28 0.0 13.9 8.3
29 6.7 14.4 10.6
30 7.2 14.4 11.1

o
O

Mean Monthly Air Temperature

Total Monthly Freezing Degree-Days

Total Accumulated Freezing Degree-Davs

Average Historical Accumulated Freezing Degree-Days

OCOoOWw
S OOMN
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Table 4.8

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

October 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 2.2 15.0 8.9
2 3.9 13.3 8.9
3 -1.1 12.2 5.6
4 -3.9 11.1 3.9
5 -2.2 11.1 4.4
6 2.2 12.2 7.2
7 0.6 8.9 5.0
8 0.6 5.0 2.8
9 -1.1 7.2 3.3
10 -4.4 7.2 1.7
11 -6.1 4.4 0.6
12 -2.2 6.1 2.2
13 -3.3 7.8 2.2
14 -7.2 5.0 -1.1
15 -7.2 2.9 -2.2
16 -6.7 10.6 2.2
17 -6.7 8.9 1.1
18 -9.4 5.0 -2.2
19 -8.3 5.0 -1.7

20 -2.8 2.2 0.0

21 0.6 2.2 1.7
22 1.1 8.3 5.0
23 -0.6 2.2 1.1
24 -5.6 1.1 -2.2
25 -4.4 3.9 0.0

26 -8.9 3.9 -2.2
27 -11.1 1.1 -5.0
28 -13.3 2.8 -5.0
29 -12.2 -2.2 -7.2
30 -8.9 -2.8 -5.6

31 -6.1 0.6 -2.8

Maan |\/1nn+h|\/ Air Ta"}pc;"atd-" '},GOC

Total Monthly Freezing Degree-Days 37.2

Total Accumulated Freezing Degree-Days 37.2

Average Historical Accumulated Freezing Degree-Days 72.0
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Table 4.9

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

November 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -12.2 1.1 -5.6
2 -13.9 1.1 -6.1
3 -15.6 -1.7 -8.3
4 -15.0 -2.8 -8.9
5 -5.6 1.1 -2.2
6 -6.1 1.7 -2.2
7 -8.9 -1.7 -5.0
8 -15.0 -2.8 -8.9
9 -17.2 -8.9 -12.8
10 -19.4 -7.8 -13.3
11 -21.1 -10.6 -15.6
12 -19.4 -7.2 -13.3
13 -20.5 -7.2 -13.9
14 -15.0 -6.7 -10.6
15 -6.7 -1.7 -3.9
16 -13.3 -2.2 -7.8
17 -14.4 -3.9 -8.9
18 -6.1 -2.2 -3.9
19 -13.9 -2.8 -8.3

20 -3.9 2.8 -0.6

21 -1.1 1.1 0.0

22 -13.9 -1.1 -7.2
23 -10.0 -8.3 -8.9
24 -8.9 -6.7 -7.8
25 -15.0 -8.9 -11.7

26 -22.2 -10.6 -16.1
27 -21.1 -7.8 -14.4
28 -8.3 -5.6 -6.7
29 -8.3 -4.4 -6.1

30 -6.1 -3.9 -5.0

Mean Monthly Air Temperature -8.1°C

Total Monthiy Freezing Degree-Days 244.0

Total Accumulated Freezing Degree-Days 281.2

Average Historical Accumulated Freezing Degree-Days 263.0
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Table 4.10

Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

December 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -3.9 -0.6 -2.2
2 -3.3 0.6 -1.1
3 0.0 2.8 1.7
4 -0.6 3.9 1.7
5 -2.2 2.2 0.0
6 -7.2 -2.2 -4.4
7 -5.6 -3.3 -4.4
8 -8.9 -3.9 -6.1
9 -23.3 -7.2 -15.0
10 -23.9 -10.0 -16.7
11 -21.7 -10.0 -15.6
12 -25.0 -16.1 -20.6
13 -26.7 -11.7 -19.4
14 -26.7 -9.4 -18.3
15 -20.0 -9.4 -14.4
16 -9.4 -6.7 -7.8
17 -6.7 -4.4 -5.6
18 -4.4 -1.1 -2.8
19 -11.1 -1.1 -6.1
20 -22.8 -10.0 -16.0
21 -22.2 -8.9 -15.6
22 -11.7 -4.4 -7.8
23 -15.0 -3.9 -9.4
24 -21.7 -15.0 -18.3
25 -16.7 -7.8 -12.2
26 -22.2 -8.9 -15.6
27 -23.3 -12.2 -17.8
28 -23.3 -12.8 -18.3
29 -13.3 -8.9 -11.1
30 -8.9 -2.8 -5.0
31 -2.2 1.7 0.0
Mean Monthiy Air Temperature -9.8°C
Total Monthly Freezing Degree-Days 307.7
Total Accumulated Freezing Degree-Days 588.9
Average Historical Accumulated Freezing Degree-Days 670.0
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Table 4.11

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

September 1984

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
8 -0.3 13.2 6.5
9 -0.1 15.5 7.7
10 0.3 15.4 7.9
11 -1.2 14.4 6.6
12 0.8 12.5 6.7
13 2.9 9.5 6.2
14 3.3 13.1 8.2
15 5.3 13.2 9.3
16 -0.1 13.9 6.9
17 0.4 11.0 5.7
18 1.9 7.7 4.8
19 0.0 6.5 3.3

20 -0.5 8.5 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 6.4°C

Total Monthly Freezing Degree-Days 0

Total Accumulated Freezing Degree-Days 0

Average Historical Accumulated Freezing Degree-Days : 13
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Table 4.12

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

October 1984

Day Minimum (°C) Maximum (°C)
1 2.9 10.7
2 0.5 8.9
3 -2.5 8.3
4 -5.8 7.8
5 -1.1 6.1
6 0.1 6.8
7 -2.2 7.2
8 0.1 6.7
9 -2.4 3.4

10 -5.0 5.5

11 -4.5 5.2

12 -1.9 2.4

13 -3.2 4.2

14 -5.5 0.2

15 -8.4 0.5

16 -5.0 2.0

17 -11.1 3.3

18 -7.6 4.2

19 -6.6 1.5

20 -7.5 -2.2

21 -2.2 3.2

22 0.3 4.5

23 -5.3 1.2

24 -10.8 0.0

25 -12.7 -0.7

26 -14.0 -2.0

27 -14.1 -1.1

28 -14.3 -4.5

29 -16.2 -8.3

30 -15.8 -9.4

31 -11.7 -4.6

Mean Monthly Air Temperature

Totai Monthiy Freezing Degree-Days

Total Accumulated Freezing Degree-Days

Average Historical Accumulated Freezing Degree-Days
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- Table 4.13

Watana Weather Station Air Temperature
B and Freezing Degree-Days Summary

November 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -14.9 -1.5 -8.2
2 -14.3 -5.9 -10.1
3 -14.2 -2.6 -8.4
4 -14.6. -8.1 -11.4
5 -9.2 -3.5 -6.4
6 -4.8 -2.0 -3.4
7 -7.7 -3.3 -5.5
8 -7.9 -3.4 -5.7
9 -17.0 -6.6 -11.8
10 =21.3 -12.8 -17.1
11 -23.4 -16.8 -20.1
12 -25.0 -15.9 -20.5
13 -22.0 -13.5 -18.2
14 -20.7 -13.5 -17.1
- 15 -13.3 -7.4 -10.4
16 -14.3 -7.5 -10.9
17 -16.3 -10.3 -13.3
18 -14.9 -8.5 -11.7
19 -16.2 -10.5 -13.4
20 -12.0 0.4 -5.8
21 -4.9 1.3 -1.8
[ 22 -10.7 -4.6 -71.7
| 23 -11.0 -7.6 -9.3
24 -12.7 -9.6 -11.2
- 25 -17.1 -12.6 -14.9
26 -22.1 -17.8 -20.0
27 -23.2 -12.1 -17.7
28 -14.7 -11.7 -13.2
29 -13.3 -10.4 -11.9
30 -13.3 -8.3 -10.8
Mean Monthly Air Temperature . -11.2°C
Total Monthly Freezing Degree-Days 347.5
Total Accumulated Freezing Degres-Days 441.1
(- Average Historical Accumulated Freezing Degree-Days 420.6
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Table 4.14

Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

December 1984

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

Day
1 -8.5 -5.8 -7.2
2 -8.7 -4.1 -6.4
3 -4.9 -2.9 -3.9
4 -2.9 - 0.0 -1.5
5 -6.7 -1.0 -3.9
6 -10.1 -6.7 -8.4
7 -9.5 -6.7 -8.1
8 -9.3 -6.7 -8.0
9 -19.3 -9.4 -14.4
10 -20.6 -15.5 -18.1%
11 -17.9%
12 -22.4%
13 -21.6 -16.5 -19.1
14 -24.5 -18.7 -21.6
15 ~16.8%
16 -10.9%
17 -11.3 -7.9 -9.6
18 -8.4 -4.0 -6.2
19 -12.9 -3.1 -8.0
20 . -18.4%*
21 -17.9%
22 -10.9%
23 -12.3*
24 -20.3*
25 -14.8%
26 -17.9%
27 -19.9%
28 -20.3*
29 -13.9%
30 -8.4%
31 -3.9%
Mean Monthly Air Temperature -12.6°C
Total Monthly Freezing Degree-Days 351.3
Total Accumulated Freezing Degree-Days '822.4
Average Historical Accumulated Freezing Degree-Days 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
Date Minimum (°C) Maximum (°C) Average (°C) Station (°C)

1 -1.0 12.4 5.7 -1.5
2 -0.9 3.2 1.2 -5.6
3 -1.0 10.1 4.6 -1.0
4 3.8 12.0 7.9 -0.9
5 5.0 1.7 8.4 -0.9
6 5.0 10.5 7.8 -0.4
7 5.0 10.5 7.8 0.3
8 0.5 13.0 6.8 0.3
9 -1.5 13.0 5.8 -1.9
10 -1.0 12.0 5.5 -2.4
11 -2.1 13.2 5.6 -1.0
12 1.2 11.5 6.4 -0.3
13 3.8 7.2 5.5 -1.7
14 2.9 10.2 6.6 -1.6
15 6.1 13.2 9.7 0.4
16 0.4 14.0 7.2 0.3
17 -0.2 8.7 4.3 -1.4
18 3.0 6.6 4.8 -0
19 2.8 5.5 4.2 0.9
20 0 9.0 4.5 0.5
21 -4.1 9.0 2.5 -3.2
22 -4.0 10.1 3.1 -1.5
23 -2.3 8.0 2.9 -2.1
24 -1.3 7.2 3.0 -2.5
25 3.0 8.8 5.9 -0.5
26 1.0 17.1 9.1 3.7
27 -2.0 11.0 4.5 -0.4
28 -1.0 8.0 3.5 -1.6
29 4.0 7.5 5.8 -0.5
30 3.2 10.5 6.9 -0.9
Average -0.9°C

Mean Monthly Air Temperature 5.6°C

Total Monthly Freezing Degree-Days 0

Total Accumulated Freezing Degree-Days 0
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Table 4.16

Watana Streamgage Site
Air Temperature and
Freezing Degree-Days Summary
October 1984

Deviation From
Watana Weather

Date Minimum (°C) Maximum (°C) Average (°C) Station (°C)
1 3.0 11.4 7.2 0.4
2 1.2 7.9 4.6 -0.1
3 -1.2 7.9 3.4 0.5
4 -6.2 8.0 0.9 -0.1
5 -2.0 5.0 1.5 -1.0
6 0.9 5.1 3.0 -0.5
7 -1.7 4.8 1.6 -0.9
8 1.0 5.0 3.0 -0.4
9 -0.3 3.0 1.4 0.9
10 -6.1 5.7 -0.2 -0.5
11 -4.3 3.5 -0.4 -0.8
12 -1.0 3.1 1.1 0.8
13 -3.0 4.8 0.9 0.4
14 -4.9 0.5 -2.2 0.5
15 -7.1 -2.0 -4.6 -0.6
16 -5.1 3.0 -1.1 0.4
17 -8.8 1.2 -3.8 0.1
18 -7.5 1.1 -3.2 -1.5
19 -3.5 -0.5 -2.0 0.6
20 -6.3 -2.1 -4.2 0.7
21 -2.9 3.5 0.3 -0.2
22 0.0 - 3.1 1.6 -0.8
23 -1.8 2.5 0.4 1.7
24 -9.5 ~3.0 -6.3 -0.9
25 -13.5 -8.0 -10.8 -4.1
26 -13.0 -6.0 -9.5 -1.5
27 -14.0 -6.0 -10.0 -2.4
28 -14.9 -9.5 -12.2 -2.8
29 -15.5 -7.8 -11.7 0.6
30 -15.2 -10.5 -12.9 -0.3
31 -16.3 -9.1 -12.7 -4.5
Average -0.5°C
Mean Monthly Air Temperature -2.5°C
Total Monthly Freezing Degree-Days 107.8
Total Accumulated Freezing Degree-Days 107.8
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Table 4.17

Watana Streamgage Site
Air Temperature and
Freezing Degree-Days Summary
November 1984

Deviation From
Watana Weather

Date Minimum (°C) Maximum (°C) Average (°C) Station (°C)
1 -13.5 -9.0 -11.3 -3.1
2 -15.2 -11.0 -13.1 -3.0
3 -15.0 -10.0 -12.5 -4.1
4 -17.5 -13.0 -15.3 -3.9
5 -13.5 -5.7 -9.6 -3.2
6 -6.0 -4.8 -5.4 -2.0
7 -6.5 -4.5 -5.5 0
8 -9.0 -7.0 -8.0 -2.3
9 -16.0 -9.5 -12.8 -1.0
10 -22.0 -17.0 -19.5 -2.4
11 -26.0 -22.0 -24.5 -3.9
12 -27.0 -22.0 -24.0 -4.4
13 -24.0 -18.0 -21.0 -2.9
14 -20.0 -15.0 -17.5 -0.4
15 -15.0 -9.5 -12.3 -1.9
16 -17.0 -10.0 -13.5 -2.6
17 -20.0 -14.0 -17.0 -3.7
18 -15.0 -9.5 -14.0 -2.3
19 -19.0 -15.0 -17.0 -3.6
20 -14.0 -3.5 -8.8 -3.0
21 -6.0 -1.5 -3.8 -2.0
22 -12.0 -6.0 -9.0 -1.3
23 -13.0 -11.5 -12.3 -3.0
24 -12.5 -11.5 -12.0 -0.8
25 -14.0 -12.0 -13.0 1.9
26 -22.0 -14.0 -18.0 2.0
27 -27.0 -15.0 -21.0 -3.3
28 -16.0 -14.5 -15.3 -2.1
29 -15.0 -12.0 -13.5 -1.6
30 -13.5 -12.0 -12.7 -1.9
Average -2.2°C
Mean Monthly Air Temperature -13.8°C
Total Monthly Freezing Degree-Days 413.2
Total Accumulated Freezing Degree-Days 521.0
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Table 4.18

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

Date Minimum (°C) Maximum (°C) Average (°C)
1 -11.5 -7.0 -9.3
2 -7.0 -4.5 -5.8
3 -4.5 -2.5 -3.5
4 -9.0 -4.0 -6.5
5 ° -11.7 -9.0 -10.4
6 -11.5 -10.5 -11.0
7 -9.5 -8.5 -9.0
8 -25.0 -11.0 -18.0
9 -24.0 -17.0 -20.5
10 -24.0 -17.0 -20.5
11 -27.0 -22.0 -24.5
12 -25.0 -21.0 -23.0
13 -28.0 -25.0 -26.5
14 -28.0 -16.0 -22.0
15 -15.5 -13.5 -14.5
16 -15.0 -10.5 -12.8
17 -10.5 -7.0 -8.8
18 -21.0 -7.0 -14.0
19 -23.0 -20.0 -21.5
20 -23.0 -17.0 -20.0
21 -17.0 -11.5 -14.3
22 -11.5 -9.0 -10.3
23 -25.0 -10.0 -17.5
24 -25.0 -9.0 -17.0
25 -25.0 -8.5 -16.8
26 -27.0 -23.0 -25.0
27 -23.0 -22.0 -22.5
28 -20.0 -15.0 -17.5
29 -15.0 -7.0 -11.0
30 -7.5 -3.0 -5.3
31 -4.5 -3.8 -3.0
Mean Monthly Air Temperature -14.9°C
Total Monthly Freezing Degree-Days 463.1
Total Accumulated Freezing Degree-Days 984 .1
-38-
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Table 4.19

Denali Weather Station Aif' Temperature
and Freezing Degree-Days Summary

September 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -3.1 12.0 4.5
2 -0.1 11.9 5.9
3 -2.3 10.8 4.3
4 1.7 11.9 6.8
5 1.3 12.8 7.1
6 3.3 10.8 7.1
7 3.5 11.5 7.5
8 0.5 13.7 7.1
9 -1.2 14.7 6.8
10 -1.6 13.0 5.7
11 -0.5 13.1 6.3
12 -1.6 10.8 4.6
13 2.3 8.4 5.4
14 -0.4 13.5 6.6
15 1.5 10.6 6.1
16 -0.5 12.2 5.9
17 3.5 10.5 7.0
18 1.6 8.8 5.2
19 0.4 5.7 3.1
20 -1.1 6.0 2.5
21 -5.0 9.5 2.3
22 -3.1 11.1 4.0
23 -1.4 11.2 4.9
24 0.9 9.7 5.3
25 0.9 8.7 4.8
26 1.5 8.7 5.1
27 -2.7 10.4 3.9
28 -2.9 9.3 3.2
29 2.1 11.5 6.8
30 3.0 9.7 6.4

Mean Monthly Air Temperature 5.4°C

Total Monthly Freezing Degree-Days 0.0

Total Accumulated Freezing Degree-Davs 0.0

Average Historical Accumulated Freezing Degree-Days 23.0
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Table 4.20

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

October 1984

Day 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
6 -1.5 8.4 3.5
7 -2.2 5.5 1.7
8 -1.0 7.5 3.3
9 -4.0 2.9 -0.6
10 -7.9 3.1 -2.4
1 -8.4 2.3 -3.1
12 -1.1 1.7 0.3
13 -5.1 2.1 -1.5
14 -6.7 -2.7 -4.7
15 - =10.1 -1.6 -5.9
16 -9.9 0.3 -4.8
17 -15.5 -1.2 -8.4
18 -14.9 1.9 -6.5
19 -11.1 -1.9 -6.5

20 -11.3 -4.3 -7.8
21 -1.4%
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%
31 -11.4%

Mean Monthly Air Temperature -4.2°C

Total Monthly Freezing Degree-Days 144 .6

Total Accumulated Freezing Degree-Days 144.6

Average Historical Accumulated Freezing Degree-Days 208.0

* Estimate based on linear regression with Watana Weather Station
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Table 4.21

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

November 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -8.2%
2 -15.1 -10.1 -12.6
3 -18.5 -7.6 -13.1
4 -14.3 -9.2 -11.8
5 -13.0 -3.1 -8.1
6 -7.8 -1.5 -4.7
7 -8.3 -3.6 -6.0
8 -8.7 -7.5 -8.1
9 -13.9 -8.5 -11.2
10 -21.4 -11.8 -16.6
11 -28.4 -16.8 -22.6
12 -28.7 -19.4 -24.1
13 -32.3 -17.1 -24.7
14 -29.4 -16.1 -22.8
15 -17.4 -9.8 -13.6
16 -18.6 -9.3 -14.0
17 -19.4 -14.6 -17.0
18 -21.1 -10.1 -15.6
19 -23.8 -14.4 -19.1
20 -15.9 3.3 -6.3
21 -5.8 3.1 -1.4
22 -13.3 -5.3 -9.3
23 -9.3%
24 -15.4 -8.9 -12.2
25 -21.0 -14.0 -17.5
26 -24.4 -19.4 -21.9
27 -28.7 -18.7 -23.7
28 -25.2 -20.2 -22.7
29 -21.1 -15.4 -18.3
30 -15.4 -12.0 -13.7
Mean Monthly Air Temperature -14.3°C
Total Monthly Freezing Degree-Days 430.2
Total Accumulated Freezing Degree-Days 574.8
Average Historical Accumulated Freezing Degree-Days 579.0

* Estimate based on linear regression with Watana Weather Station
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Table 4.22

Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

December 1984

Day Minimum (°C) Maximum (°C) Average (°C)
1 -12.9 -6.9 -9.9
2 -14.6 -7.8 -11.2
3 -10.9 -3.7 -7.3
4 -4.8 5.1 0.2
5 -7.3 0.9 -3.2
6 -12.2 -5.5 -8.9
7 -13.5 -5.6 -9.6
8 -8.5 -6.6 -7.6
9 -22.3 -7.9 -15.1
10 -30.5 -18.6 -24.6
11 -26.1 ~20.1 -23.1
12 -30.7 -15.1 -22.9
13 -29.6 -16.6 -23.1
14 -31.0 -16.7 -23.9
15 -30.4 -17.8 - -24 .1
16 ~ -20.7 -14.2 -17.5
17 -17.6 -8.3 -13.0
18 -8.9 -5.5 -7.2
19 -22.0 -3.7 -12.9
20 -28.3 -22.4 -25.4
21 -27.4 -18.6 -23.0
22 -21.9 -12.5 -17.2
23 -12.2 -5.0 -8.6
24 -20.5 -9.6 -15.1
25 -22.7 -13.5 -18.1
26 -19.5 -11.0 -15.1
27 -33.0 -17.9 -25.5
28 -35.7 -21.9 -28.8
29 -25.9 -13.3 -19.6
30 -12.8 -2.2 -7.5
31 -5.6 2.6 -1.5
Mean Monthly Air Temperature -15.2°C
Total Monthly Freezing Degree-Days 470.9
Totai Accumuiated Freezing Degree-Days 1,045.7
Average Historical Accumulated Freezing Degree-Days 1,175.0
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Table 4.23

Susitna River Freezeup 1984 -
Slush lce 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 33 - -
Yentna 53 50 - -
Talkeetna 45 44 - -
Chulitna 51 42 39 -
RM 60 ' - - 34 .
RM 78 - - 38 -
Curry - - - 42
Near Slough 8 - - - 35
Sherman - - - 39
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Table 4.24

Published Porosity Values
For Various Materials

Material

Soils

Clay

Silt

Medium to coarse mixed sand

Uniform sand

Fine to medium mixed sand

Gravel (well-sorted material)

Gravel and sand (poorly-sorted material)
Sandstone

Shale

New snow
Old snow
Firn
Glacier ice

* Source: Davis and DeWiest, 1966.

-44-

Porosity (%)

50 -
45 -
40 -
35 -
30 -
30 -
30 -
20 -
10 -
01 -

67 -
35 -
08 -
0 -

60
55
30
40
40
35
40
35
20
10

99
78
56

8

Grain Size (mm)

.004
.062
0.5-1.0
, 0.5
0.25 - 0.5
4.0 - 64.0
0.01 - 5.0
0.5 -3.0
0.5-5
1 - 100
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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
C'ircular 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.
36.
36.
39.
43.
45.
59.
63.
63.
74.
4.
75.
79.
84.
86.
86.
87.
88.
91.

O A O O W O O W O A~ NMO O OOC WDNN
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Observed
Ice 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



Table 4.26

ANCHORAGE, ALASKA, 1984 135
Times and Heights of High and Low Waters *
O0CTO8ER NOVEMBER DECEMBER
Time Height Time Height Time Hejght Time Height Time Height Time Height
Day Day Day Day Day Day
hm ft m h m ft m hm ft m hm ft m hm ft n hm ft m
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 8,7
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 lllg 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 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
W 0703 4.9 1.5 Th 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
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 0949 4.5 1.4
1516 26.8 8.2 1408 26,1 8.0 1557 28.2 8.6 1520 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 2208 0.4 0.1 2231 0.9 0.3 2250 -2.2 -0.7
5 0256 24.5 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 Ty 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
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
1639 28.8 8.8 1557 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 -1.1 2356 -0.9 -0.3
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 -1.1
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
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
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 0116 -3.3 -1.0
M 1152 1.1 0.3 Tu 1140 -0.7 -0.2 -f Th 0604 29.2 8.9 F 0624 31.3 9.5 Sa 0626 28,6 8.7 Su 0701 29.8 9.1
1735 29.8 9.1 1719 33,0 l0.1 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.G 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
W 0620 30.0 9.1 Th 0630 32,8 10,0 Sa 0714 29,2 8.9 Su 0751 30.5 9.3 M 074]1 28.5 8.7 Tu 0815 29.2 8.9
1258 2.0 0.6 1311 0,2 0.1 1333 5.5 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 Il 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 29.8 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 0326 -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 0919 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 7.2 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 0412 1.9 0.6
Sa 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 0.1 0.0 29 0348 -0,7 -0.2 14 0404 1.1 0.3 29 0443 3.0 0,9 14 0435 0.4 0.1 29 0451 3.4 1.0
Su 0839 27.8 8.5 M 0940 28.8 8.8 W 0958 26.2 8.0 Th 1057 26.4 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 8.8 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 8.5 Su 1149 26.2 8.0
1531 7.9 2.4 1638 9.5 2.§ 1705 5.3 Z.8 1834 5.1 2.3 1803 5.6 1.7 1827 &.2 1.5
2052 27.4 8.4 2212 25,2 7.7 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 7.9
2339 23.0 7.0 1946 5.0 1.5

* Source: NOAA, Tide Tables (1984)

Time meridian 150° W. 0000 is midnight., 1200 is noon,
Heights are referred to mean lower low water which is the chart datum of soundings.
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.FIGURE '4(. 2"

Stage and’ Discharge Data
€Cross Section: at. River Mile 40.0

ENGINEERS QHOLOGISTS HYDROLOGISTE SURVEYORAS

(Beshka)
13 : -z . T
Stage Flow’ Velocity Temperature
Date Ft ~ efs Ft/sec °cC
09/05/84 69.600 25,600 - -
09/17/84 68.43 - 20:, 100 2.9 -
09/21/84 63.82 28,700 - -
10/03/84 68.25 - 18,000 3.2 6.6
10/23/84 - 66.98 - - , -
10/30/84 69598 Staged Ice Covered
1. Elevations based on a&hmetef established datum on rebar = 75 feet.
2. USGS preliminary estimates ffrm:m Sunshime gage site.
3. Surface velocity. -
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71 - ////
© o 70 - e
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~ 69—
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//
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5000 10,000 100,000
DISCHARGE ( cfs)
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FIGURE 4.3

Stage and Discharge Data
Crass Section: River Mile 47.9
(Belta lslands West)

: Sﬁag,a'é l;-‘-liawz _ Velocity3 | Temperature
Date : Ft , cfs Ft/sec °C
09/06/84 TOT.S 25,600 - -
09/17/84 106,35 20, 100 5.2 -
09/24/84 0. 44 26, 100 - -
10/03/84 Ta.08. T&.00G 5.2 .2
10/23/84 98.30» : - 4
10/30/84 10205 Staged Top of lce -
gr.a :
11/03/84 - - - -
11/11/84 9F 3t - - -
1. Elevations based on altimeter estalbfished datum on rebar = 106 feet.
2. USGS preliminary estimates firomm Sumshine gage site.
3. Surface velocity .
106
105 — e
104 - e
103 - i
102 - d
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Z 100
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- 7
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97 T T T T T T T T
5,000 10,000 100,000
DISCHARGE ( cfs)
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Figure 4.4

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

S’cage1 Flow2 Veloci’cy3 Temperature
Date Ft cfs Ft/sec °C

09/06/84 105.15 25,600 - -
09/17/84 103.48 20,100 4.5 -
09/22/84 104.10 25,200 - -
10/03/84 103.60 18,000 4.8 6.0
10/23/84 102.93 - - 0.6
11/03/84 102.66 - - -
11/11/84 103.10 Staging - -
11/13/84 104.89 Ice Covered - -
1. Elevations based on altimeter datum established on spike on left bank

tree = 115 feet.

Rebar on right bank elevation = 108.15 feet.
2. USGS preliminary estimates from Sunshine gage site.
3. Surface velocity estimates. '

Inadequate data for stage/discharge curve

-50-
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FIGURE 4.5

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

: S'cage1 Flow2 _ Velocii:y3 :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 - - 0.
11/03/84 146.87 Ice Covered -
11/11/84 145.88 - - -
1. Based on altimeter datum established on L.B. alcap elevations here
were surveyed off a rebar with computed elevation 153 feet.
2. USGS preliminary estimates from Sunshine gage site.
3. Surface velocity estimates.
154 —
163 —
152 < /
. /
151 — /
- /
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149 — /
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e /
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w /
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5,000 10,000 _ 100,000
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FIGURE 4.6

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

Stage1 Flowz1 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 - - 0.
11/03/84 147.30 Staged - -
145.52
1. Based on altimeter datum established on alcap = 152 feet.
2. USGS preliminary estimates from Sunshine gage site.
3. Surface velocity estimates.
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FlauRE 4.7

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

Stage1_ Flow2 Velocity3 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 - - 2.0
11/03/84 229.98 v - - -
11/11/84 238.31 Staged - 0
237.19 lce Covered
11/19/84 236.66 - - -
1. Based on datum established by altimeter on the left bank alcap = 242
feet. ,
2. USGS preliminary estimates from Sunshine gage site.
3. Surface velocity.
238~ <
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236 <
235
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— 233 e
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5000 10,000 100,000
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" FIGURE 4.8
Stage and Discharge Data
Cross Section River Mile 84.6

S’cage-I 2

Flow Velocity . Temperature
Date Ft cfs. Ft/sec °C
06/14/84 266.60 69,900 - -
07/28/84 267.40 80,300 - -
08/15/84 264.88 46,000 ’ - -
08/27/84 267.80 81,600 - -
09/05/84 263.20 25,700 - -
09/16/84 261.70 20,700 - -
09/20/84 263.90 31,200 - -
10/03/84 261.58 18,000 - -
1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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FIGURE 4:9"

Stage: and. Imischérge Data

Cross. Section River Mile 86.3
S.tatger:E Flhwz Velocity . Temperature
Date = Ft - cfs " Ft/sec °C

06/14/84 775.70 69, 900 | - -
07/28/84 . 276 8T 80;, 300 - -
08/15/84 . 2146t 46,000 - -
08/27/84 - 276.0& 8% ,.600 - -
09/05/84 - 2Iz.8% 25,700 - -
09/16/84 2172.23 20,700 - -
09/18/84 X190 20,780 - -
10/03/84 It .63 18,000 - -
11/19/84 27366 - - -
1. W’ate'r:: surface elevatiom referenced to project datum.

2. USGS=preliminary estimates from. Sunshine gage site.
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FIGURE 4.10

Stage and Diécharée Data

Cross Section River Mile 87.8

Stage1 FIow2 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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FIGURE 4.11

Stage and Diéchar‘ée Data
Cross Section River Mile 90.0

Stage1 :i Flow2 Velocity  Temperature
Date Ft . cfs Ft/sec °C
06/14/84 294.93 69,900 - -
08/27/84 296.60 81,600 - -
09/05/84 294.60 25,700 - -
09/15/84 293.70 22,200 ~ .-
09/16/84 293.70 20,700 - -
10/03/84 293.27 18,000 - -
11/19/84 292.80 - - -
1. Water surface elevation 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 FIow2 Velocity = Temperature
Date _ Ft cfs Ft/sec °C
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 - -
09/16/84 301.34 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.
309
308
307
306+
3054
. 304+ -~
bt
~ 303
Ld
S 302-
[
n
301
300 T T T1 T T T T T T 171
5,000 10,000 100,000
DISCHARGE ( cfs)
PREPARED BY: ) PREPARED FOR:
_=SW - RARZA= El&@@@

R&M CONSULTANTS, INC. 58

agoe. T WY T8 SBURVEYORS

SUSITNA JOINT VENTURE




M15/31 68

- FIGURE 4,13

Stage and Discharge Data
€Cross Section River Mile 93.3

: Sf:a.geE Flfawz Velocity  Temperature
Date Ft . cfs Ft/sec °c

06/14/84 31300 63,900 - -
07/28/84 ) J13.96 801,300 - -

- 08/15/84 J1T.67 46,.000 - -
09/05/84 . 31¢.56 25,700 - -
09/11/84 . 310205 23,600 - -
09/16/84 - 309.99 20,700 - -
10/03/84 . 309.4T 18,.000 - -
11/19/84 308.12 - - -

1. Water surface elevation: referenced to project datum.
2. USGS prefiminary estimates fram Sunshine gage site.
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FIGURE 4.14-

Stage and Discharge Data
Cross 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.

N 2, USGS preliminary estimates from Sunshine gage site.

Inadequate data for stage/discharge curve

60
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L

FIGURE 4.1§

Stagé and Discharge Data

61

B Cross Section River Mile 97.1
LRX - 1.0
1 2 .
B Stage Flow Velocity
Date Ft cfs Ft/sec
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
-

Temperature
°cC
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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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SUSITNA RIVER FREEZEUP 1984
SLUSH ICE POROSITY VALUES vs. TRAVEL TIME
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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 melted 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 jams, 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.

-65-
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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 middle river.

With the exception of the ice sheet near RM 107, the entire middle river
ice cover was destroyed by May 20. Ice debris had accumulated as jams at

the following locations (river miles):

148 135 120.5
145 131 119
144 126.5 113
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 practically all the sloughs and side channels. Sloughs 22, 21, 16
and the lower portion of 1T were flooded, as well as 9 and 8A. The water
rose to within 1 foot of overtopping the entrance berm to Slodgh 11. This

berm generally does not overtop at river flows less than 42,000 cfs. The
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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 Slough 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 vyear, '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.
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TABLE 5.1
SUSITNA RIVER HISTORICAL BREAKUP DATES

1975 May 15
1976 May 17
1977 May 16
1978 May 9
1979 May 8
1980 May 13
1981 May 8-9
1982 May 15
1983 May 10
1984 May 8
1985 May 24
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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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29 9.4 3.2 6.3 &8 41 43 075 121 ®BNE 7S 2.4 0.0 wweewr 29
30 10.8 4.7 7.8 1082 .60 5.7 88 121 E 83 A 0.0 wmeer 30
HOMTH 13,5 -3.0 6.4 049 LB 2.5 75 121 ENE 62 -1.2 33,6 mwwesx
L GUST WEL. AT Max, GUST MINUS 2 INTERVALS 8.3

BUST VEL, AT MAX, BUST MINUS 1 INTERVAL 10,8
GUST WEL. AT MaX. GUST PLUS 1 INTERVAL  11.4
BUST VEL., AT MAX. GUST PLUS 2 INTERVALS 8.3

ATE D RELATIVE HUMIDITY READINGS ARE UMRELIARLE WHEN WIND SPEEDS ARE LESS THAN |
ORFE METER PER SECOND, S5UCH READIMGES HAVE HOT BEEM TMCLUDEDL IM THE DAYLY
- - OR MOMTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,




MONTHLY SUMMARY FOR WATANA

R

3L LT NG

2 ™M

WEATHER STATION

CONSSULLTAONT

hdn )
£3 .

Y DR OYEDLLEICT R L

N,

‘DATA TAKEN DURING QOctober, 1924 .
RES. RES. AVG, MAX. MAX, DAY’S
HAX.  MIN.  MEAN  WIND WIND WIND GUST GUST P/VAL MEAM MEAN SOLAR
DAY TEMP. TEMP. TEMP. DIR, SPD. SPD. DIR. 8PD. DIR. RH DP  PRECIP  ENERGY DAY
DEEC DEGC DEGC DEE M/5 M/S DEE  M/S ¥ DMEC MM WH/S0X
1 10.7 2.9 68 078 45 47 092 10,2 EME &2 2 XERE OHEEEEE |
2 8.9 3 4,7 058 2.0 2.5 082 6.3 M 72 -3 EexE peem 2
3 8.3 -2.% 2.9 042 1.7 2.1 084 63 E 74 2.9 sxx% mxEx ]
4 7.8 -5.8 1.0 073 2.9 3.0 090 8.3 E 66 5.3 smmx xrexEn 4
5 41 -1 2.5 049 4.4 45 076 11,5 ENE &3 - -3.T k%% 233 S
) 6.8 d 3.5 049 3.7 3.9 049 8,7 ENE A8 ~1.7 e 1235 b
7 7.2 2.2 2.5 047 2.3 2.4 17 9.2 ENE 83 -0 sxxe 1035 7
8 6.7 A 3.4 072 21 3.3 72 8.3 ENE 90 1.9 *xss 885 &
9 Ja4 -24 g 063 7 11097 37 N W -6 x¥xE 995 9
10 5.9 =50 3 073 2.3 2.5 08 7.4 E 83 2.8 exxx 1995 10
1l 5.2  -4.35 4 018 22 246 N 8.3 ENE B -2.2 xxx 1340 11
12 2.4  -1.9 J 2A 1.4 1.5 261 6.0 H 89 -1.3  xEux 1325 12
13 4,2 -3.2 9 038 1.5 1.9 89 64 N 72 -4.5 e 1940 13
14 20 =55 2.7 9 1.9 2.0 47 bt ME B 7.9 wnEx 1380 14
15 S -4 40 29 g 1.2 288 3 8 77 -bb wxw 1163 19
16 2.0 -50 -1.5 070 2.6 2.8 049 7.8 NE 74 -h.7 wExx 1860 14
17 33 -1t 3.9 044 2.4 2.7 065 8.3 NE 55 -12.4  wexs 1958 17
18 42 =746 1.7 77 3.6 3.8 077 B.7 ENE 46 ~11.8  #xax 1365 18
19 1.3 -446 2.6 075 8 1.6 082 68 E 39 9.8 uws 923 19
20 -2.2 -7.9 -49 75 4.3 4.4 182 2.7 ENE 78 7.9  Eumx 905 20
21 3.2 -2.2 5 075 5.7 5.8 082 12,0 ENE 69 4.6  xuxx 1210 21
22 4.5 3 2.4 076 48 5.0 076 12,4 ENE 75 -1.5  saxx 420 22
23 1.2 =53 21 285 2.5 2.4 232 7.4 W 9% -2.6 %% 533 23
24 - 6,0 -10.8 -5.4 072 1.2 1.6 832 5.3 NE 80 9.5 wuxx 1535 24
29 -7 -12.7 =67 098 1.8 2.2 72 6,0 E 54 -13.2 xxxs 1175 25
24 -2.8 -140 -8.0 049 1.8 1.9 08 9.9 ENE A0 -13.5  ssxsx 1125 26
27 -1.4 -141 -7.4 077 1.3 1.5 178 4.1 ENE 47 -15.3 xx%s 1075 37
2 -4,3 -143 . -9.4 074 3.2 3.3 I 2.2 ENE A5 -15.7  xuxx 1075 28
29 -8.3 -16.2 -12.3 077 34 3.6 083 9.7 E 33 -20.8 mexx 1035 29
30 -2.4 -15.8 -12.6 177 4,6 4.7 092 10,1 ENE 52 -19.7 wxex 350 30
3 -4 -11.7 -9.2 04 3.0 5.0 070 11,0 ENE 42 ~15.1 %% 895 31
HONTH 10,7 -16.2 -2.0 070 2.4 3.0 07 12,4 EME 70 7.1 meax 33264
CUET UEL, AT MaY, GUST MTMNUS 2 TNTERVALS ey
GUST VEL . AT MAX. GUST MINUS 1 INTERVAL 1.1
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 10.64 -
GUST VEL.. AT MAX, GUST PLUS 2 INTERVALS Q.7
NOTE: RELATIVE HUMIDITY READINGS ARE UNRELTABLE WHEM WIND SPEEDS aRF LLESS THAN

4

ONE METER PER SECOND,

DR

MONTHILLY MEAN

FOR RELATIVE

HUMIDITY AND DEW POINT.

SUCH READINGS HAVE NOT REEN INCLUDED IN THE DAILY
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i"iDNTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING November, 1984

~ RES. RES. AUG, MAX, MAX, DAY’S
MAX.  MIN.  MEAN  WIND WIND WIND GUST GUST P/VAL HEAN MEAN SOLAR

DAY TEMNP. TEMP. TEMP. DIR. 5PD. SPD. DIR, &PD. DIR. RH DP  PRECIP  ENERGY DAY
DEGC DEGC DEGC DEG M/ M8 DEC  M/S i DEEC MM UH/50M

1 1.3 -14.9 -8.2 085 28 2.7 80 74 E &5 -14.6 1068 1

2 -3.9 -14.3 -10.1 09 2.0 2.2 199 3.5 E 33 -18.3  wxxx 925 2

3 2.6 -14.2 -84 077 14 1.6 108 4,1 ENE 54 -~17.0 %%m 73 3

4 -8.1 -14.6 -i1.4 039 1.2 1.5 13t 3.0 NE 70 -15.3  sExx 635 A

3 =33 -%.2  -6.4 060 41 4.1 D6h 8.3 ENE 71 ~10.0 xxxx 218 5

. 6 2.0 -4.8 -3.4 039 1.3 1.7 72 6.4 ENE 78  ~-5.5 uxx 20 &

7 =33 -7.7 55 2 2 8097 3.2 W98 <61 115 7

- 8 -3.4 7.9 5.7 (%4 1.2 1.4 (68 46 E ™4 =67 wx 220 8

9 -6 -17.0 -11.8 042 1.3 1.8 08 4,6 ENE 83 -13.3  xxus a3 9

1 -12.8 -2t.3 -17.1 044 t.6 2.0 107 46 N 8 -19.3  xxxs 360 10

11 -16.8 -23.4 -20.1 080 1.3 1.6 089 3.7 E B0 -23.7 %EuE 398 11

12 -159 -25.0 -20.5 082 2.0 2.2 13 339 E 71 -24.8  wwsx 370 12

13 -3, -22.8 -18.2 (78 3.7 3.8 72 9.7 E &b -23.4  seme 63 13

14 -13.5 -20.7 -17.1 046 3.7 5.8 064 11,0 ENE 67 -22.1 sxxux 305 14

15 -7.4 -13.3 -10.4 N 42 43 N 9.2 ENE 72 140  xxux 335 13

16 7.9 -14.3 -10.9 084 2.3 2.4 076 64 E 8% 116 wxax 393 16

17 -10.3 -16.3 -13.3 0469 40 AD 076 8.7 ENE 87 -~14.2 xem 295 17

18 -8.3 -14,9 -11.7 082 31 3.2 78 7.8 EME BB -12,4 s 390 18

19 -1, -16.2 -13.4 M 3.4 3.2 062 110 ENE 85 -15.6  xum 360 19

20 4 -12.0 5.8 081 74 7.2 102 143 E 83 -9.3 ke 118 20

21 1.3 -4.9 -1.8 034 b 2.8 0181 10,1 WNW 93 2.3 e 173 2

22 4.5 -10.7  -7.7 004 t.2 1.3 i 3.7 N 89 -9.3 % 360 22

23 =7.6 -11,0 9.3 017 A 10 B 41 N 94 106 xem 160 23

24 %6 -127 -11.2 349 V7 8 000 3.7 N 93 -12,9  suxs 63 24

A -12.6 -17.1 -14.9 181 7 8 103 23 MNE 91 -15.5 sem 105 23

26 - -17.8  -22.1 -20.0 087 14 14 M 41 E B4 21,9 sxex 180 26

27 -12,t -23.2 -17.7 086 2.5 235 079 1.0 E 83 -1B.1 sxu 64 27

28 -11.7 -14.7 -13.2 049 45 4.6 060 8.3 ENE 82 -15.6 xwxs 120 28

29 14 -13.3 -1.3 074 3.3 3.9 w77 7.4 ENE Bl ~13.9 #xm 12 29

o 30 -8.3 -13.3 -16.8 082 2.0 2.1 063 69 E 83 -13.8 suxx 140 30
HONTH 10.4 -25.0 -11.2 070 23 2.6 102 143 ENE 79 -14.4  xexx 10705

v

INTERVALE 12,0
INTERVAL  13.4
INTERUAL 12,4

INTERVALES 11.5

GUST VEL., AT MAX. GUST MINUS :

GUST VEL., AT MaxX. GUST MINUS
GUST VEL. AT ™MaX. cuUsT pLUS

GUST VEL. AT MAX. GUST PLUS

XS Bl el X

LAOTE: RELATIVE HUMIDITY READINGS ARE UNRELTABLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILLY
OR MOMTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
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rMDNTHI..Y SUMMARY FOR WATANA WEATHER STATION
‘DATA TAKEN DURING December, 1984

{j RES. RES., AVG. HAX. HAX, ' hAY’S
MAX,  HIN.  MEAN  WIND WIND WIND GUST  GUST P/VAL MEAN NEAN SOLAR
[~ DAY TEMP, TEMP. TEMP. DIR. SPD. SPD, DIR, SPD, DIR, RH DP  PRECIP  ENERGY DAY
P DEGC DEGC DEGLC DE6 WS W/8 DEE  M/S i DEELC MM WH/50M
. 1 -5.8 -85 ~-7.2 M40 3.6 3.7 130 6.4 NE 79 -10.2 s 13 1
[ 2 -41  -B.7 -h.4 057 4.4 45 057 7.8 NE 75 -10.3  #xxx 135 2
- 3 -2.9  -4.9 -39 06t 42 43 0 7.4 EME 75 7.8 weex s -~ 3
: 4 8.0 -2.9 -1.5 068 48 4% 087 11,0 ENE 75 -5.2 e 195 4
o 3 1.0 -67 3.9 065 3.7 3.8 048 9.2 BME 83 4.8 memx 125 35
[J ’ b =67 -10.1  -B.4 069 1.0 1.1 072 2.8 E 87 -10.6 #xex 120 &
' 7 -6,7 -%.5 -81 70 1.5 1.7 07 6,4 EHE BB -9.6 xm a7
- 8 -6.7 -93 -8.0 278 23 3.6 266 10,1 B 92 9.3 swax B3 8
[ 9 -9.4 -1%.3 -144 332 7 L3 262 7.4 N B3 16,2 ¥uex 265 9
. 16 -15.9 -20.6 -i8.1 072 45 46 057 11,0 EME 75 -20.9 sk 117 10
11 el BEEEE  BMOHE REE ERER  BEER OMKE RRNE OREE R HOERE BREE a1
[ 12 seeRX BRREE  HEOER BRE BRER BBHE BBE BRER R BE BHOHE RO RoEeEe 12
L 13 -1635 -21.6 -19.1 1080 .7 1.8 100 46 E 73 227 e 48 13
14 -18.7 -24.5 -2l.6 082 2,4 2,3 095 7.8 ENE 63 2.9 wewx 222 14

. ST REEEE CHEEHE  BHEEE BEE HHBE HOHE R0 BEE REE R HEBEE B paees 15
COlh MEEEE REEEE HRHEEOBEE BRER  REEE BEE HOBE MEX X BEEEE R xBoee b

17 -7.9 -1t3 %6 15 7 9074 3.2 ESE 93 -10.3  eexx 13 17

18 4.3 -84 6.2 (097 8 g 126 28 E 73 71 s 30 18

19 -3.1 -1.% -840 78 21 3.2 8.7 E 70 -13.8 sexx 303 19

20 AREREOBSREE RGENE RRE GEEE NREN MHE HERE RRE RK e HeeE seeene 20

21 HEEES O REEEE  MEOHE R B OBHEE BEE BERE REE M EREEC el e 2]

: 20 EEEEE BREEE BREEE R BEEE OBHEE IR BHHE K 0 KEHEE B ok 22

e 23 ENEER OHEEEE KRG BEE BERK BHKE BHE  BRHE BRE Rk BHEE R eeoee 23
24 AEEER BEARE RREEE EEE BEHE BEEE N0 NEBHE B0 B BROEE R Bot 24

. 25 BEEEX HREEE  RRREY OBEE BRER NEER BEE RBHE RRE BE RO et keEkik 23

| 26 REEEE  REREE  HEREE OBHE HEEN BEEE HRE BEER BER X% RO weRE ek 2B

27 RRNRE REREE  BRREE NG REER OREEE O BEE RREE RNR O ORE BRENE BeRE e 27

. 28 EMHEE RREEE  HEEER  BRE HGOE  BEEE N HEEE BHE ER BREEE REER kkekex 28

[ 29 HREEE BEEEE  RRRHE RER RENE BRHE BEE RREE MK RE RHOHE B0 b 29

0 mmEEE BRRNE BEREL OB BNEE RREE BEE R0 REE ¥R HeREe R puaiex 30

N 1 REEEE HREEE REREX BEE REEK REEN REE REKE BNE RE HEHEE BH e 31
I MONTH 0.0 -24.53 -9.6 043 23 3.0 089 11.0 ENE B -12.4 1910

GUBT VEL ., AT MAX. GUST MINUS 2 INTERVALS 1

Es2
~

GUST VEL. AT MAX., GUST PLUS 1 INTERVAL 8
GUST VEL., AT MAX, GUST PLUS- 2 INTERVALS y

~3

10,
GUST VEL., AT MAX. GUST MINUS 1 INTERVAL 10.¢
&,

~G

JOTE: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARE LESS THAN
’ OME METER PER SECOND, SUCH READINGS HAVE NOT REEM INCLUDED IN THE DAILY
DR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
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SEP 1984
TALKEETNA, ALASKA

HEA SER CONTRACT MET 0BS

STATE AIRPORT

LATITUDE

62°18 °

LOCAL
CLIMATOLOGICAL DATA

Monthly Summary

ISSN 0198-0424

R

LONGITUOE  150°06 ° ELEYATION (GROUND} 345 FEET TINE Z0NE ALASKA 26528
WEATHER TYPES | SNOW TVERRGE
TEMPERATURE °F Poes 24 ICE | PRECIPITATION | STATTON (H“é”ﬂ , SUNSHINg | S CNER
1 £06 PELLETS PRESSURE e
=5 | = = |2 HEAYY FOG T I = worla FASTEST o
23| 35 |3 THUNQERSTORM{ ICE ON| = por INCHES = | = | 2 HILE 2
=2 S | S |4 1CE PELLETS |GROUND | .2 2 Y LZ -
U U - 3 a.
S == | ZZ [5HAlL 1 Ar = - (vl = | » =z cgl Si-e
= = w32 wEl o | o™ (6 6LAK 0200 =25 (=5 356 (=] = | w - 2 |=zslm2izz
w| E| E S |Sc|SC|ZE [ SE |7 0usTsTor =S I FE|FETISV s | 2 2|2 5 |22z222 o
S| E| 2| % |ZE|EZ| S| SS ik WIS 22 22 e0ve ) Z ) 8 |5 E) 2 ORSETIST S
(=} = = << SwLix<al To < a |9 BLONING SNOH X - “ - |NS.Li= @ << v o = A == - S
11 2 3 4 5 16| 78 | 78 8 9 10 11 12 1130 14 | 15§16 017 18 1191 20 [21] 22
01| 64 33 49 | -2 3711 18 0 0| 0.00| 0.0[9.590[t9{1.2]3.0] 8] 20 1 1| o1
02 66 32 49 | -2| 37| 16 0 0| 0.00| 0.0/29.690[34{0.3]|2.7] 6| 18 1 1102
03] 65 34 50 | -1] 33| 15 0 0| 0.00f 0.0[29.540{0117.2]|7.8}17| 02" 0 03
04| 65 34 50 0 15 0 0 0.00| 0.0 9] 15 6 04
05| 65 33 49 | -1] 38] 186 0 0} 0.00f 0.0(29.310[20] 1.6}4.1]10] 20 4 05
06| 63 39 51 1| 44| 14 0 0{ 0.06| 0.0[29.310117] 2.3{4.8]|15] 18 6 06
< 07| st 42 52 3| 45 13 0 0 6.02] 0.029.33534/3.013.9] 7] 38 9 | 907
08| 68 44 Sex | 7| 42 9 0 0 0.00| 0.0/29.320(03{1.2{5.6]10] 14 9 | 9]o08
4 09 | 66 36 51 2| 40| 14 0 0| 0.00 0.029.460(21/0.9|3.4| 7/ 15 6 | 4lo9
N 10 69x| 33 51 3| 37| 14 0 01 0.00( 0.0[29.470(34{0.5]3.1| 8| 18 1 10
< 1] 65 34 50 2 15 0 01 0.00] 0.0 8| 20 1 11
12| 58 36 a7 -1 4 18 01 0] 0.08] 0.0129.560/02]1.8]3.0] 9|31 10 12
— 13} 52 44 48 1| 45| 17 01 0| 0.06| 0.0/29.590/36{ 4.3|5.5| 8| 35 10 13
< 14| 61 40 51 4| 40| 14 0 0{ 0.00| 0.0{29.030/01{2.8]4.2| 12| 34 10 [10]14
15| 62 40 51 5| 42| 14 0 0| 0.00{ 0.0:28.910/14] 1.213.2] 9} 17 9 110} 15
" 16| 62 34 48 2] 40| 17 0 0| 0.02| 0.0{29.01015]0.9}4.7]12] 17 4 | 4|16
<q 17| 55 4z 49 3| 46| 16 0] 2 0 0.12 0.029.300[12] 0.1 {3.5| 8| 14 10 | 17
= 18| 54 42 48 3. 17(" 0|1 0] 0.05] 0.0 13| 18 10 18
19] 52 36 44 | -1 40 2 01 0] 0.76{ 0.01(29.590/16[5.6{7.5]15] 15 10 19
£~ 20| 57 33 45 1) 38 20 01 0] 0.11] 0.0129.670/06( 0.8} 4.5] 10 02 4 20
- 21| s8 24x | 41x| -3| 33| 24 01 0l 0.00| 0.029.880/3210.7]2.0| &/ 28/ 0] of21
=3 22| 82 27 45 2| 34| 20 0 0| 0.00| 0.029.935/31]¢.3]3.1| 9| 29 8 | 622
% 23| 52 34 43 0 377 22 0 0] 0.00| 0.029.790/02] 1.2} 2.4 7| 18 10 |10 23
24| 55 41 48 6] 39| 17 0 0 T| 0.029.640/0t]3.0{3.5] 7| 34 10 24
— 25| 52 43 48 6 17 01 0| 2.171 0.0 8] 02 10 25
<q 26| 58 36 47 51 40| 18 0] 2 0] 0.00] 0.0(29.790/310.1]2.1! & 21 4 26
e 27| 60 36 48| 7| 38| 17 0 01 0.00| 0.029.820/3t|t.4}4.1| 8| 26 3 27
28| 62 32 47 6 36| 18 0 0] 0.02{ 0.0[29.490/04] 3.t [5.1| 9] 05 8 | 728
29| 57 44 51 1| 45 14 01 0 0.16| 0.0[29.080/27(0.5}4.8| 9] 17 10 |10 29
30| o8 45 52 | 13| 44 13 01 0] 0.10| 0.0 (28.860/35|4.0}5.0| 9| 33 8 | 9130
SUR | SUN  |—————|——[———] To7AL | TOTAL TOTAL | TOTAL FOR_THE HONTH: ; TOTAL | % | SUA [ SUR.
1804 | 1103 [ 4% g|  MUMBER OF DAYS 731 0.0029.9651031 0.5 [ 4.2 [T [ 02 for [T92
AVG AVG, AVG. | DEP_| AVG.| EP. | OEP. | PRECIPITATION EP. || ——]—1——]———1I0ATE: 3 | possisi |nonts{ AyG. | AVG
60.1[ 368 4851 2.6 39.7 -82 0] > .01 INCH. 132 74 [ ey e p— 24
NUNBER OF DAYS ] 5 0 I THLETS 1 GREATEST 1N 24 WOURS AKD OATES | GREATEST OEPTH 0N GROUND OF
RAXTAUA TERP_ | WIRIHGA TCAP. | 1028 |3 | THUNDERSTORS 0 | PRECIPITATION | SWOR.TCC PELCETS ] SMOW. ICE PELLETS OR ICE AND OATE
570 9] <320 [ T30 | 69 DEP._OEP._| BEAVY FOG 0.87][19-20] 0.0 ] 0|
0| 0 T 1 0 =69 | 3] CLEAR 7 PARTLY cLOUBY 7 CLOUDY 16 |

X EXTREME FOR THE MONTH - LAST OCCURRENCE [F HORE THAN ONE.
T TRACE AMOUNT.
+ ALSO ON EARLIER OATE(SI.
HEAVY FOG: VISIBILITY 174 MILE OR LESS.
BLANK ENTRIES DENOTE MISSING OR UNREPORTED DATA.
HOURS OF OPS. MAY SE AEDUCED ON A VARIARLE SCHEDHLE.

OATA IN COLS 6 AND 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS
AT HOURLY INTERVALS. RESULTANT WIND IS THE VECTOR SUM OF WIND
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF 0BSERVATIONS.
ONE OF THREE WIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
HILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES
STATION [DIRECTION IN  COMPASS PGINTSI.
MINUTE WIND - HIGHEST ONE MINUTE SPEED
OEGREES]. PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED (A /
APPEARS [N THE DIRECTION COLUMNI. ERRORS WILL BE CORRECTED
AND NOTED [N SUBSEQUENT PUBLICATIONS.

tASTEST UBSERVED UNE
[DFRECTION [N TENS OF

[ CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AND [S COMPILED FROM

RECORDS ON FILE AT THE NATIONAL CLIMATIC DATA CENTER, ASHEVILLE, NORTH CARQLINA, 28801
Xt O Noton

:I:]!. 4[:!’ JEEiL 1;55[ DIRECTOR

NATIONAL CLIMATIC DATA CENTER

NATTONAL
OCEANIC ANO
ATMOSPHERIC ADMINISTRATION

NATIONAL
ENYIRONMENTAL SATELLITE, DATA
ANO INFORMATION SERVICE

NATIONAL
CLIMATIC QATA CENTER
ASHEVILLE NORTH CAROLINA



OCT 1984

0CT 1984 [SSN 0198-0424
TALKEETNA, ALASKA

HEA SER CONTRACT MET 0BS LOCAL
CLIMATOLOGICAL DATA

STATE ALRPORT Monthly Summary
LATITUDE  62°18 ' LONGITUDE  150°06 ELEVATION (GROUND) 345 FEET TIME ZONE ALASKA 26528
WEATHER TYPES | SWOW AVERAGE
TEMPERATURE °F DECREE dar° ICE | PRECIPITATION |SIATION e SUNSHINE | *KT CONER
1 FO6 PELLETS PRESSURE Fen
== | == |2 HEAVY FOG [T I = W[ .J= FRSTEST -
S 3 | 3 .[3 THUNDERSTORM| ICE ON| = “ INCHES j=| w | = HILE =
2 S | 5= (4 ICE PELLETS |GROUND| = = of v | w s =
wE| | 25| 2 (5 HAlL AT = = ELEV iz | = | @ = °E S==
S| 5| g |22|g3|gn gy |bom 0200 | =237 | =23 36 |S) = | g S| 2 [2%ugiEs
ol = = S |Ec (28| == == |7 Ousistonn =2 | E|flTIZI 31 2|22 5 822325 w
=z = = S |S2|S=| S5 | S5 |8 MKE, BAIE [INCGHES| == | SE ABVEID] 2 | W @ | = = IZgi=_ =S| 2
=) = = < Sw|lso| xTa oo (9 BLONING SNOMW = - w-— 4SS L]l a < v a = a0 = — =
1] 2 3 4 5 16 | 78 | 78 8 9 10 11 12 1131 14 | 15 t1ef17] 18 1191 20 {2122
01} 59x 36 48 91 37 17 0 0 T| 0.028.825/06|2.04.7{ 8| 36 01
02 56 39 agx | 10 17 0 0] 0.04f 0.0 7] 05 8 02
03| 54 30 42 4| 3| 23 0 0{ 0.00[-0.0[29.280[34}2.6(4.1] 8/ 28 3 03
04| 52 25 9 2| 30| 2 0 0f 0.00! 0.0/29.080[02}1.3}3.2| 7] 36 0 04
05| 52 28 40 3| 30| 25 0 0| 0.00} 0.028.840{01]5.215.8| 9| 34} 10 ] 9f05
06| 54 36 45 9! 34| 20 0 0 T| 0.0/28.780{36]5.6|6.3]| 12| 02 9 { 9§06
< 07| 48 33 4 51 35| 24 0 0 T| 0.0[28.580/03] 1.1]2.9]| 7| 08 10 | 9}07
08| 41 33 37 2| 35| 28 01 o| o50| 0.0/28.760[12 0.6} 2.6]12] 15 08
e 09| 45 30 38 3 27 ol 2 0| o.04| 0.0 6| 33 9 09
) 10| 45 24 35 1| 29| 30 0} 2 0 0.00| 0.0/[28.840[04f1.213.1] 7| 18 6 10
< 11| 40 21 3N -3| 28| 34 01 of 0.17 T[28.810[07{ 0.6 3.4 8| 17 ] 1
3 12| 43 28 36 3| 32| 29 0f1 of 0.03{ 0.0(29.080{35}1.9|3.0] 7] 27 6 | 612
13( 46 26 36 3| 29| 29 0 ol 0.00| 0.01029.320{36]2.3({2.7]12] 34 9 | 813
< 14| 41 19 30 | -2| 23| 35 0 0f 0.00| 0.0/29.800[11/0.3[1.6] 5] 03 0 | 2|14
15| 37 19 28 | -4| 22| 37 0 0| 0.00| 0.0{30.070{02|0.8{1.6]| 8] 23 15
" 16 | 51 20 36 5 29 0 0{ 0.00| 0.0 141 02 1 16
<G 17] 48 20 34 3 31 0 0} 0.00] 0.0{30.210 14| 02 4 17
=, 18| 41 15 28 | -2 37 0 0| 0.00| 0.0[29.920 7| 17 1 18
13§ 41 17 29 | -1 36 0 0! 0.00( 0.0{29.680 51 09 ¢ | 419
B 20} 36 27 32 3 33 0 4 0 T T]29.400 13 34 10 | 920
= 21| 36 33 35 3 30 of1 4 T 0.66| 2.0(29.220 121 02 10 |10]21
] 22| 47 34 41 13 24 0 11 0.15| 0.0/29.110 21 3% 22
N 23| 36 34 34 6 3 01 T] 0.20f 1.0 12115 9 23
24| 34 22 28 0 37 0 T{ 0.00| 0.0{29.320 9| 33 0 24
— 25| 39 24 32 5 33 0 T| 0.00| 0.029.660 18] 02 0 |25
o<} 26| 39 16 28 1 37 0 T| 0.00( 0.029.920 10| 02 0| 026
~ 271 34 12 23 | -3 42 0 T| 0.00| 0.0 [29.855 7] 33 0| 027
28] 37 gx| 23 | -3 42 0 T| 0.00 0.029.760 15| 36 1 0|28
29| 28 10 195 -6 46 0 0| 0.00| 0.029.925 14| 38 1 29
30| 27 16 22 -3 43 0 0 T T 16| 03 10 30
31| 33 21 27 3 38 I0 T| 0.00] 0,029,580 16 | 02 0 3
SUM_|_ UM ———[———| T01AL | TOTAL TOTAL | TOTAL FOR TAE HONTR: TOTAL | % | SUA_|SUH
1320 | 753 ——— 910 0] MUMBER OF DAYS 791 3.0 2136 r [132
AYG. | AVG. | AVG. | OFP.| AVG.| DEP. | DEP. | PRECIPITATION EP. |———|———|—|——— | [DATE: 30 | possiace |monra{ AVG. ] AVG.
2.6 2431 33.51 2.1 -12 01> .01 INCH. 8 [0 .84 e g sy p——— 19
NUMBER OF OAYS Sf@?fh”’w"&f 0K, g TLLETS ) GREATEST IN 24 WOURS ANO OATES GREATEST DEPTH ON GROUNB OF
FAXTRUN TERP. ATRIRUR TERP. 11998 [ 3 | THUNDERSIORAS 0 | PRECIPITATION | SWOW, TCE PELLETS | SNOW. ICE PELLETS OR ICE AN OATE
5 J0O ] < 320 [T 39071 ¢ @O DEP. _ DEP. | HEAVY FOG 2] 0,661 21 [ 20 [ 20 1T 1 22+
0 | 2 24 ] [i] -1 T 3 | CLEAR 11 PARTLY CLOYDY 5 CLOUDY 11 |
X EXTREME FOR THE MONTH - LAST OCCURRENCE [F MORE THAN ONE. DATA [N COLS & AND 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS
T TRACE AMOUNT, AT HOURLY INTERVALS. RESULTANT WIND IS THE VECTOR SUM OF WIND
+ ALSO ON EARLIER DATE(S). SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF 0BSERVATIONS.
HEAVY FOG: VISIBILITY 1/4 MILE OR LESS. ONE OF THREE WIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
BLANK ENTRIES DENOTE MISSING OR UNREPORTED DATA. MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES
HOURS OF OFS. mAYT Bt REDUCED ON A VARIABLE SCHEUULE. SIATION [DIRECTION IN COMPASS POINIS]. FASIEST OBSERVED ONE

MINUTE WIND - HIGHEST ONE MINUTE SPEED [DIRECTION IN TENS OF
DEGREES}. PEAK GUST - HIGHEST INSTANTANEQUS WIND SPEED (A /
APPEARS IN THE DIRECTION COLUMN]. ERRORS WILL BE CORRECTED
AND NOTED I[N SUBSEQUENT PUBLICATIONS.

[ CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION QF THE NATIONAL OCEANIC AND ATHOSPHERIC ADHINISTRATION, AND IS COMPILED FROM
RECORDS ON FILE AT THE NATIONAL CLIHATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA, 28801

NATIONAL NATTONAL NATIONAL % Q a/

a a OCEANIC AND ENVIRONMENTAL SATELLITE, DATA  CLIMATIC DATA CENTER DIRECTOR
ATHOSPHERIC AQMINISTRATION AND INFORMATION SERVICE ASHEVILLE NOATH CAROLINA NATIONAL CLIMATIC DATA CENTER
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LATITUDE  62°18 - LONGITUDE  150°06 ° ELEVATION (GROUND) 345 FEET TIHE Z0NE ALASKA 26528
B WEATHER TYPES | SHOW AVERAGE :
TEMPERATURE °F OEGREE 041S 1CE | PRECIPITATION | STATION HIND SUNSHINE | Sk7 COVER
BASE BS°F .|y pqg PELLETS PAESSURE (H.P.H.1 FTENTHS)
= | = = |2 HEAVY FOG OR — = ] 1= FASTEST -
S 2| S5 |3 THUNDERSTORM ICE ONf = = INGHES (= | @ | 2 MILE =
= S = | &= |4 ICE PELLETS {GROUND| =2 = el v | ¥ - =
w = 22 1 22 |5 HaiL AT = & LEV. =] = | « = Sl —| o
= = w ISS|wE| ™| o> |saazx 0200 82 [ 83 E355 I EF| 2 w |-2lualz=
= 2 S |==1Ss1 =22 =2 {7 ouststorn =% S fEET S| S | 2 |l S = R 8 =
() — — [~ = I -~ —— —_ - = O > > -3 L L = O e| = W (Z X ()
= = = W | 2|wx| == | 5o [8SHKE, HAZE JINCHES| S 2 | SZ[A80VE|D| & | w |w| = Z ESlEelfal =
P=9 = x « Qu || T a S a |9 BLONING SNOKI X - S —= RS Li= =3 =3 w o = QA= D= -] S
) 3 4 5 6 7A 78 8 9 10 11 12 1131 14 1 15 {16 |17 18 |19} 20 | 21122
01 34 10 22 -2 9 43 0 T 0.00 0.0129.150{0214.915.4 31 02 0 0t
02| 34 7 21 -2 7 44 0 0| 0.00| 0.0[8.970f03(2.0]2.8] 9§ 01 0 1102
03] 29 4 17 -6 6 48 0 0| 0.00f 0.0[29.170(06| 0.4 2.0 6| 04 3 1103
04 27 5 16 -6 7 49 0 0 0.00 0.0129.220/01} 2.0 | 2.5 8| 04 5 5|04
05 34 22 28 6 22 37 01 0 T T129.020J35{6.7{7.0(12) 35 10 05
06 35 21 28 7 37 0 T 0.00} 0.0 6| 29 9 06
07| 29 16 23 2 21 42 0 T 0.00 0.0129.100002[1.711.9( S| 01 10 07
08| 27 5 16 -5 10 49 0 T4 0.00| 0.0{29.24005{1.9{2.6| 5] 05 8 08
09] 16 1 9 | -1 1 56 0 T{ 0.00| 0.0[29.420/05| 1.1]1.2{ 5} 07 3 3109
10{ 18 -3 g8 | -12| -1 57 0 T| 0.00] 0.0[29.570j04| 3.1 (3.8 6] 05 0 ol 1e
1| 13 -6 4 | -15] -6 61 0 T{ 0.00] 0.0(29.640{04|3.7|3.9| 6| 04 0 0y 1
12 19 -3 8 -1 -4 57 0 T 0.00| 0.0{29.490[02{4.5[6.0{12] 34 0 12
131 19 -5 7 1-12 58 0 T] 0.00] 0.0 12| 02 9 13
14 20 5 13 -5 -2 52 0 T 0.00] 0.0(29.435{02[12.5{13.0| 21| 01 10 14
15 29 20 25 71 14 40 01 T{ 0.06{ 1.81{29.240(01|8.6|9.8(21) 01 7 15
16 28 8 18 1 171 47 0 2 0.00 ([ 0.0(29.120{36(6.917.3[ 167 03 8 6|16
171 25 6 16 -1 9 49 0 21 0.001 0.0129.04013517.518.2 1144 36 10 6117
18| 28 21 25 8| 14 40 0 2| 0.00f 0.029.000[01|10.3[10.7 |15} 03 8 6|18
19 27 7 17 1 9 48 0 2 0.00 0.0(29.125/017 7.7 8.2 |20 03 6 19
20| 37x 25 3t 4 1% 34 011 2| 0.06| 1.4 20 | 03 10 20
211 34 30 32¢ ) 17 31 33 0] 2 3] 0.17| 0.7[28.510{10/ 0.4 2.3 8] 16 10 21
22 30 7 19 4 14 46 011 2 0.00 0.0128.440[04] 1.8|1.9| 6] 03 2 22
23 17 14 16 1 15 49 011 6 2 0.03{ 0.7(28.765[3511.2]1.5 51 34 10 10| 23
24 [ 20 16 18 4| 16 47 01 31 0.071 1.4029.000{t7{0.810.9| 6| 17 10 |10 24
25 16 5 11 =3 9 54 01 4 0.03} 0.6[29.310{07|0.10.1 31 07 10 3125
26 13 -8x x| -11 0 62 011 4 T T29.510(0113.3{3.6) 91 36 8 26
27 18 -6 6 -7 59 0 4 0.00| 0.0 71 3N 10 27
28 22 17 20 7 13 45 01 4 T T[29.110[36{ 9.8 [10.2 [ 17 ] 36 10 28
291 24 17 21 8 15 44 0q1 4 0.02} 0.6129.230]35{7.2(7.7|14} 35 10 29
30 25 21 23 11 18 42 6|1 5 T T129.410/35| 6.6 {6.8| 9| 35 9 11030
SUR SUR ——— | —— | T07AL | TOTAL TOTAL | TOTAL FOR_THE HONTA: TOTAL | % | _SU_| SuR
747 1 279 == [1429 o] NUMBER OF Dars 8441 7.2 P9 150[01] 4.3 5.1 [ 21 [ 01 ror [305
AVG. | AVG. AVG. | OEP.| AVG.| 0£P, | DEP, | PRECIPITATION £P. ——— |—|———[———DATE: 15+ [ pusstatt_|nomis| AVG.] AVG.
24 9 9.3] 17.11-0.8 10,3 10 0] > .01 INCh. 7 [=1.43 — 5.8
NUKBER OF DAYS SLASON 10 ORTE] 5NOW, CE PELLETS GREATEST [N 24 HOURS AND DATES GREATEST DEPTH ON .GROUND OF
T0TAL | TOTAL | > 1.0 INCH 3 SNOW, 1CE PELLETS OR ICE ANO DATE
HAX [HUH TEHP . WINIHUN TEHP | 3427 3 | _THUNDERSTORAS 0_| PRECIPITATION | SNOW, ICE PELLETS :
> J0O [ ¢ 320 |t 3201 ¢ QO DEP.___DEP. | HEAVY FOG 0.22120-211 1.8 J20-21+ 5 1 30+
0| 24 30 [ 6 -131 1 3 | CLEAR 8 _ PARILY CcL0UDY 3 CLouDY 19 |

X EXTREME FOR THE MONTH - LAST OCCURRENCE [F MORE THAN ONE.

T TRACE AMOQUNT.
+ ALSO ON EARLIER.DATE(S).
HEAVY FOG:

VISIBILITY 1/4 MILE OR LESS.
BLANK ENTRIES DENQTE MISSING OR UNREPORTED DATA.
HOURS OF OPS. MAY 8E REDUCED ON A VARIABLE SCHEDULE.

DATA IN COLS 6 AND 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS

AT HOURLY INTERVALS. RESULTANT WIND IS THE VECTOR SuM OF WIND

SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF
ONE OF THREE WIND SPEEDS 1S GIVEN UNDER FASTEST MILE: FASTEST
MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES

rFAacTE
fRJiL

STATION {DIRECTION IN COMPASS POINIS
MINUTE WIND - HIGHEST ONE MINUTE SPEED
DEGREES].
APPEARS "IN THE DIRECTION COLUMNI

AND NOTED IN SUBSEQUENT PUBLICATIONS.

0BSERVATIONS.

fT ARcrAuen Ans
21 UpJLnv¥LU UNL

{DIRECTION IN TENS OF

PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED

{A

/

ERRORS WILL BE CORRECTED

[ CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATHOSPHERIC AOMINISTRATION, AND IS COHPILED FROM
RECORDS ON FILE AT THE NATIONAL CLIMATIC OATA CENTER, ASHEVILLE, NORTH CAROLINA, 28801
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DEC 1984 [SSN 0198-0424
TALKEETNA, ALASKA

| WEA SER CONTRACT MET 085S : LOCAL
CLIMATOLOGICAL DATA

STATE ATRPORT Monthly Summary
LATITUOE  62°18 ' LONGITUDE  150°06 ° ELEVATION (GROUND) 345 FEET TIME ZONE ALASKA 26528
WEATHER TYPES | SNOW AVERAGE
TEMPERATURE °F Rt ey ICE | PRECIPITATION | STATION o sunsHINg | 5% SO
A 1 FOG PELLETS PRESSURE -
- = | = = |2 HEAYY FO6 OR _ - I 1= FASTEST -
S 3 | 5 |3 THUNDERSTORHI ICE ON| = “ INCHES [= | w | .2 MILE =
= o= | o= {4 ICE PELLETS |GROUNDY = o S v | W w > =
) 22| _| L5 ] L5 |sHu a3 o |BEV Iz = | © z sg Z|-8
= = o 122|w=Elel | g |soaze 0200 | 5 | 25| 3% (=) = | 3 = £ =S g|EE
w| = = E |gz|SS| = | =[] ousisTorn =sE [FE| ISl 3 |2 (2|2 5 [B=lz2E= o
=| = | = LSS SE | ST |0 NKE, MENINHES) 2 I SEIMNVEIT| 22 22| 2 |E5]20(S0| =
=3 = = < SQwmjixa| T < |9 BLOHING SNONW X - @ - |HS.L]= < =3 o a = o —| =[x —| a
. 1] 2 3 4 5 b 7A 8 8 9 10 11 12 1130 14 | 15 [16 17| 18 |19} 20 |21]22
o1l 31 25 28 16| 20 37 0 51 0.00] 0.0[29.510[01]9.3]9.8]16] 03 10 | 1001
[ 02| 33 26 30 1 18 35 0 5| 0.00{ 0.0{29.450{36(10.210.5[ 15| 36 10 {10] 02
. 03| 37 32 35 2| 25 30 011 5 T T[29.290[01)10.4 {10.8 | 21| 02 10 03
04 | 39x 31 35x | 24 30 0 5 T T 131 35 10 04
05] 36 28 32 21| 28 33 0 31 0,01 .0-128.695{02| 6.4 [ 7.1 | 13| 04 10 05
‘ 06| 28 19 24 13| 20 41 0 3 T 1128.730/04] 1.8 2.1| 5| 05 10 06
i < 07| 26 22 24 141 21 41 0{1 6 31 0,071 2.4128.960{03(4.3{5.2|10] 04 10 110107
o 08| 25 16 21 1] 19 44 01 6| 0.05| 0.61(28.700/34|0.72.8| 7| 36 10 [ 10] 08
e 09| 19 | -10 5 | -5 0] 80 0 6 0.00| 0.0[29.170{04[1.5|2.3| 6| 05 2 | 409
0 @) N 0] 14 -1 2 -8 -3 63 0 6| 0.00| 0.0{29.040/01|7.5{8.1 15 01 10 10
" o 11| 14 -7 4| -5 b1 0 6| 0.00| 0.0 13| 02 4 11
— 12 3 -13 -5x | -14 | -14 70 0 5| 0.00| 0.0{29.19002/ 4.0} 4.6/ 14 03 7 12
‘ — 13 1 -16 -3 | -12] -9 68 0 51 0.00| 0.0{29.020{01]5.7|6.5][ 18] 04 7 13
<t 141 15 -16% -1 =101 -12 66 0 5] 0.00| 0.0[29.610|36]6.4]7.7 17| 02 0 0114
&) 15 15 -4 3 -2 4 59 01 5| 0.07| 0.9{29.910{02{1.5| 1.8 8| 03 10 [10]15
~—[= -~ 16| 20 15 18 10| 14 47 011 6| 0.04( 0.2(30.050/[01]4.9|5.4[12] 02 10 [10] 16
o < 17 24 20 22 14} 20 43 01 3 6] 0.09] 0.8]29.880/35[1.5{3.3]10] 01 10 17
= 18] 30 24 27 19 38 01 6 9| 0.54| 5.4 7| 21 10 18
-~ 19 30 12 21 13 15 44 01 111 0.00| 0.0{29.410/36(3.6{4.2| 8] 33 0 19
= 20 14 -9 3 -5| -5 62 0 111 0.00{ 0.0{9.605{03[3.0{4.1} 81} 35 2 20
=] 21| 18 -8 4 -4 3 61 0 11] 0.00f 0.0/29.620[36{2.0]2.3| 7| 34 10 9| 21
= 22 24 11 18 1] 14 47 011 1] 0.06| 1.9]29.710/35|2.6]2.9| 8| 36 10 [ 1022
A 23| 25 5 15 8{ 19 50 01 140 0.671 6.5{29.540{101 0.4 { 4.3 101} 17 10 7]23
. 24 5 -7 -1 -8| -6 66 0 191 0.00 0.01{29.870/05[2.02.1| & 03 7 24
— 251 18 2 10 3 55 011 20| 0.12] 2.0 8| 33 10 25
. < 26| 16 -8 4 -3 4 61 01 21 T T9.77010111.311.7) 6| 04 9 26
[ 271 10 -10 0 -71 -6 65 0 21| 0.00] 0.029.850{36{4.5|5.4| 9] 35 0 27
. |28 9 -10 -1 -8 -6 66 0 201 0.00| 0.0{29.750[01/10.5 [10.9 ] 18| 36 0 2128
291 16 8 12 5 8 53 01 20| 0.61]20.029.530{36{7.4{7.9]|17} 02 10 {10] 29
301 29 16 23 16} 20 42 01 401 0.30] 6.1[29.460{01] 9.8 |10.3 |16 01 10 | 10130
31| 35 28 32 25 | 29 33 01 43] 0.06| 0.71029.460]136)7.317.5]12] 36 10 31
SyH H] ——]———| TOTAL | TOTAL NUHBER OF OATS TOTAL | TOTAL FOR_THE HONTH: TOTAL | % | _sum_[sur
| 667 211 —]——[ 1571 0 2.69 (47 5129 400[0114.5{5 61211 02 foR (238
‘ AVG. | AVG. | AVG. | OEP.| AVG.| OEP. | DEP_| PRECIPITATION DEP. |——| ———— |—|—————[DATE: 3 | Posstalc | mowrw| AVG. | AVG.
21.5 .81 14.2] 5.5 9.9 -174 0] > .01 INCH. 13 1.28 RO P [ P Pr—— 7.7
NUHBER OF 0AYS SEASON TQ DATE; SNOK, ICE PELLETS GREATEST IN 24 HOURS AND OATES GREATEST DEPTH ON GROUNO OF
T0TAL | TOTAL | > 1.0 INCH ] SNOK, ICE PELLETS OR ICE AND DATE
- HAXTHUN TERP. WINIWU TEWP [ 4998 | 3 | THUNDERSTORHS 0 | PRECIPITATION | SNOW, ICE PELLETS ’
| 5 700 [ ¢ 320 [T 320 T Q9 DEP, __DEP. | HEAVY FOG 0] 0.74129-30] 21.9 [29-30 44 | 30
0 [ 26 3t | 13 -305 ] 3 [ CLEAR 6 _ PARTLY CLOUDY 4 cLovpy 21 |
X EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. DATA IN COLS 6 AND 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS
T TRACE AMOUNT, AT HOURLY INTERVALS. RESULTANT WIND [S THE VECTOR SUM OF WIND
- + ALSO ON EARLIER DATE(S). SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF (QBSERVATIONS.
‘ HEAVY FOG: VISIBILITY 1/4 MILE OR LESS. ONE DF THREE WIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
‘ BLANK ENTRIES DENOTE MISSING OR UNREPQRTED DATA. MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES
f HOURS OF OPS. HAY BE REDUCED ON A VARIABLE SCHEDULE. STATION (DIRECTION IN COMPASS POINTS). FASTEST OBSERVFN ONE

MINUIE WIND - HIGHEST QNE MINUTE SPEED [DIRECTION [N TENS OF
DEGREES]. PEAK GUST - HIGHEST INSTANTANEQUS WIND SPEED [A /
APPEARS IN THE DIRECTION-COLUMN]. ERRORS WILL BE CORRECTED
AND NOTED IN SUBSEQUENT PUBLICATIONS.

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AND IS COMPILED FROM
RECORDS ON FILE AT THE NATIONAL CLIMATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA, 28801

NATIONAL NATIONAL NATIONAL % Q a/

OCEANIC AND ENVIRONMENTAL SATELLITE, DATA CLIMATIC DATA CENTER DIRECTOR
ATMOSPHERIC ADMINISTRATION AND INFORMATION SERVICE ASHEVILLE NORTH CAROLINA NATIONAL CLIMATIC DATA CENTER
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1984 Location: Susitna River
FREEZE~UP OBSERVATION at Gold Creek
Air Temperature Water Water Water
Current Min Max Temp Ice Level Velocity Shore Ice
Date ° °F °F °F Conc Feet Ft/Sec Width (at edge) Snowfall Weather
10/04/84 L0 35 57 39.6 0 55.22 0 0 0 Clear & warm
10/05/84 35 28 55 39.6 0 55.18 0 0 0 High overcast/caim
10/06/84 Lo 37 54 40.5 0 55.10 0 0 0 Partly cloudy/calm
10/07/84 43 33 52 40.5 0 55.04 0 0 0 Overcast/calm
10/08/84 L3 32 51 40.1 0 55.04 0 0 0 Light rain/caim
10/09/84 40 33 L9 39.2 0 55.02 0 0 0 Parly cloudy/caim
10/10/84 30 24 50 37.8 0 55.08 y.2 0 0 0 Clear/calm
10/11/84 32 24 50 37.4 0 55.00 0 0 0 Partly cloudy w/fog
10/12/84 30 22 L8 38.1 0 54,90 L.2 0 0 " Partly cloudy
(melting)

10/13/84 34 19 L8 38.3 0 54,87 0 0 0 Partly cloudy/calm
10/14/84 35 20 41 36.5 0 54,60 3.8 Clear ‘
10/15/84 -- - - - 0 0 0 0 Clear
10/16/84 19.0 19 35.2 40 54,37 0 0 0 High ciouds

39.2 48 35.1 30 - 6" very thin 4] Clear w/wind
10/17/84 32.9 27 34,7 50 51.63 Clear/windy

36.9 48 34,7 30 51.62 7" 1/8"-3" 0 Clear/south wind
10/18/84 35.6 24, 33.6 50 51.57 3.3 70"

37.4 L9 34.0 30 51.42 66" 1/8%-2" 0 Clear/south wind
10/19/84 21.2 18 . 34,7 50 51.29 ' 18" -- 0 Clear/caim

4.7 38 33.8 60 51.29 (about 12 ft new shelf) Clear/calm
10/20/84 29.8 22 32.1 45 51.27 High overcast

34,7 36 33.8 50 51.34 (water near shore) Overcast/north wind
10/21/84 4.7 31 34,7 Lo 51.49 shore ice cracked and Light snow

34.7 L5 34.5 30 51.57 moved 2' out from bank High overcast



1984 (ContinUed) Location: Susitna River
FREEZE-UP OBSERVAT ION at Gold Creek
Air Tempzrature Water Water Water
Current Min Max Temp lce Level Velocity Shore lce
Date °F °F °F °F conc Feet Ft/Sec Width (at edge) Snowfall Weather
10/22/84 41,2 32 35.1 5 51.60 no shore ice 0 High overcast
37.4 50 35.2 0 51.70 no shore ice 0 Overcast/light rain
10/23/84 33.8 32 3.2 0 51.77 2.9 no ice 0 Snowing
32.9 37 34.5 0 51.89 2" Ciearing
10/24/84 30.2 20 33.4 10 51.82 no ice 0 Clear/caim
35.1 37 33.8 30 51.70 no ice 0 Clear/light wind
10/25/85 33.3 20 33.8 60 51.51 21" 1/8"-3" 0 Cltear/north wind
35.6 Lo 34.2 60 51.56 15° 1/8"-2" 0 Clear
10/26/84 -4 1L 34,2 50 51.01 3.6 0 Clear/10% clouds
-- 38 34,2 50 50.80 157 23" 0 Clear/calim
10/27/84 14 8 34.0 60 50.61 15" 3" 0 Clear/calm
23 32 33.4 50 51.15 16' yt 0 Clear/calm
10/28/84 15 y 34,2 60 50.37 2.7 19! yt 0 Clear/windy
22 3y 33.8 55 49.98 19.5' y" 0 Clear/wind
10/29/84 14 4 33.4 55 50.15 21! ui" 0 Clear/}ight wind
22 27 33.4 55 49,85 21" 'y 0 Clear/caim
10/30/84 23 10 33.4 40 50.07 2..6 21! ui" 0 Clear/strong wind
24 26 33.4 Lo 50.15
10/31/84 22 20 33.8 uo 50.08 21! 5% 0 Clear/north wind
25 35 3.2 Lo 49,95 0 Clear/calm
11/01/84 18 8 3,2 50 49.70 "3.2 .21° yv 0 Clear/calm
33 38 33.8 Lo L49.70 3.1 0 Clear/caim
11/02/84 23 16 33.8 Lo hg.,72 2.9 21! L 0 Clear/light wind
2y 3y 33.3 4o 49.75 Ciloudy
11/03/84 10 L 33.3 50 50.13 3.1 21! ™ 0 Clear/calm
24 30 32.9 35 50.09 0 Clear/caim
11/04/84 0 0 33.1 60 50.20 22! 7" 0 Clear/calm
14 24 33.4 55 50.38 0 High overcast
11/05/84 30 8 33.3 55 50.48 2.9 20" 0 Light snow
30 36 33.3 30 50.60 breaking up 3 Snowing



1718 3
1984 (Continued) Location: Susitna River
FREEZE-UP OBSERVATION at Gold Creek
Air Temperature Water Water Water
Current Min Max Temp Ice Level vVeiocity Shore Ice
Date °F °F °F °F conc Feet Ft/Sec width (at edge) Snowfall Weather
11/06/84 2y 22 33.4 30 51.04 20! 0 Cloudy/clear
34 33.4 30 Cloudy/caim
11/07/84 22 15 33.1 20 50.98 20' 0 Clearing
25 28 33.3 15 50.96 0 Partly cloudy
11/08/84 19 3 33.3 10 50.92 2.9 18" 0 Partly cloudy
25 29 33.3 10 50.97
11/09/84 18 16 33.1 15 51.02 3.0 18" 0 Partly cloudy
20 27 33.3 30 51.00 0 Ciear/calm
11/10/84 2 -4 33.3 60 50.95 3.1 2y! 6" 0 Clear/calm
24 33.3 70 50.90 0 Clear
11/11/84 -2 -10 33.4 70 50.78 30! g" 0 Clear/light wind
-4 3 33.4 70 50.78 ’ 0 Clear
11/12/84 -4 -10 33.4 80 50.53 2.7 31! 6" 0 Clear/calm
8 12 33.4 70 50.60 0 Clear/calm
11/13/84 -2 -8 33.3 65 50.77 2.9 31" 0 Clear/caim
10 16 33.1 60 50.78 0 Partly cloudy
11/14/84 8 2 32.1 75 50.60 2.7 32! 8" 0] Cloudy/north wind
20 22 32.0 75 50.67 3y! 0 very windy
11/15/84 28 14 65 50.70 2.7 36' 0 High overcast
28 32 50 50.80 36' 0 High overcast
11/16/84 21 21 50 50.92 2.5 36° 8" 13" Cioudy/calm
22 28 40 50.92 0
11/17/84 7 1 50 50.83 0 Cloudy/calm
20 27 50 50.90 0
11/18/84 25 é 40 50.95 37' 0 Clear/windy
20 28 uo 2.4 0
11/19/84 6 3 55 50.85 37° 8" 0] Clear/calm
20 32 50 50.97 2.6 0
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1984 (Continued) Location: Susitna River
FREEZE-UP OBSERVATION at Gold Creek
Air Temperature Water Water Water
Current Min Max Temp lce Level Velocity Shore Ice
Date °F °F °F °F conc Feet Ft/Sec Width (at edge) Snowfall Weather
11/20/84 30 3 50 51.10 37! g" Light snow
30 L3 Lo 51.09 " Rain
11/21/84 34 26 25 51.07 2.9 35° 8" 0 Cloudy/calm
30 37 20 51.10 . 0
11/22/84 15 12 10 51.15 0 Cloudy/calm
20 22 10 51.15 0 Cloudy/calm
11/23/84 15 10 20 51.11 35°' 8" 0 Cloudy/calm
18 18 20 51.11 2.9 - Snowing
11/24/84 10 -3 30 51.07 3" Snowing
20 22 30 51.07 3.1 - Snowing
11/25/84 10 3 30 51.22 2" Snowing
10 16 25 51.20 -- Light snow
11/26/84 0 =5 40 51.18 2.9 3" High overcast
0 12 50 50.75 0 High overcast
11/27/84 10 -4 55 50.80 0 Overcast/fog
18 24 60 50.90 2.6 36° g" 0 High overcast
11/28/84 18 2 32.1 50 51.05 0 Cloudy
20 23 32.1 50 51.00 2.4 0
11/29/84 18 12 32.1 40 51.03 0 Overcast/windy
19 28 32,1 - 51.07 2.5 37! 8" Snowing
11/30/84 16 & 32.1 30 51.10 3" Light snow
20 24 32.1 25 51.15 2.7 Overcast/calm
12/01/84 17 17 32.1 20 51.17 40! 0 Clearing/calm
25 30 32.1 10 51.20 2.5 " Snowing/calm
12/02/84 20 16 32.1 10 51.21 Breaking away High overcast
30 36 32.1 10 51.21 2.6 3" Light snow
12/03/84 34 24 32.1 5 51.25 Water near shore Overcast
L3 L3 32.1 5 51.24 2.7 Overcast
12/04/84 34 24 32.1 0 51.24 Water near shelf Overcast
30 y2 32.1 0 51.25 2.8 Fragmenting Overcast/fog



1984 (Continued) Location: Susitné River
FREEZE~UP OBSERVATION at Gold Creek
Air Temperature Water Water Water
Current Min Max Temp Ice Level Velocity Shore lce
Date °F °F °F °F Conc Feet Ft/Sec Width (at edge) Snowfall Weather
12/05/84 30 oy 32.1 0 51.25 0
36 36 32.1 0 51.25 2.9 Light rain
12/06/84 20 20 32.0 5 51,11
22 26 32.0 0 51.15 3.0 0 Overcast/calm
12/07/84 22 18 32.1 0 51.19 3' ice near shore Snowing
20 2y 32.0 0 - 2.6 8' open water 3" Overcast/fog
15* floating ice
12/08/84
12/09/84 L -1 32.0 20 51.17 2 3/4" Overcast
10 12 32.0 5 51.20 2.6 no change 0 Overcast
12/10/84 6 -13 32.0 30 51.22 2.5 0 Clear/north wind
10 14 35 0 Clear/caim
12/11/84 -4 =12 32.0 35 51.25 2.4 0 Clear/calim
0 L 32.0 0 Fog
12/12/84 -10 -16 32.0 50 51.32 0
2 2 32.1 50 51.40 1.5 0 Clear/windy
12/13/84 -1 -16 50 51.76 0
12 32.0 50 1.0 0
12/14/84 -18 0 Clear/calm
6 0
12/15/84 9 -4 32.1 54.35 shore ice lifted 3" High overcast
10 16 ice jam about 1.5 feet Snowing
12/16/84 10 6 18 ICE COVER 7 3/4" Oovercast
12/17/84 20 18 20 ICE COVER ™ Snowing
12/18/84 20 14 25 . ICE COVER 11 3/4" Snowing hard
12/19/84 ICE COVER

12/20/84 ICE COVER
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1984 (Continued) Location: Susitna River
FREEZE-UP OBSERVATION at Gold Creek
Air Temperature Water Water Water
Current Min Max Temp lce Level Velocity Shore Ice
Date °F °F °F °F Conc Feet Ft/Sec_ Width (at edge) Snowfall Weather
12/21/84 0 -16 8 ICE COVER 0 Clear/windy
12/22/84 25 16 28 ICE COVER 103" Snowing/calm
12/23/84 25 18 28 ICE COVER 3" Snowing/calm
12/24/84 20 1h 27 {CE COVER ¢ Clear/calm
12/25/84 20 20 32 ICE COVER 0 Clear/calm
12/26/84 -4 -10 20 ICE COVER 0 Clear/caim
12/27/84 -16 =20 =14 ICE COVER ¢ Cloudy/calm
12/28/84 ICE COVER A Snowing
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APPENDIX B

1984 Lower River Cross Section Plots
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GLOSSARY OF ABBREVIATED TERMS

ALCAP - 2" Aluminum Cap set on a 5/8"

identification ma rking.

rebar

with

cross-section

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

LB - Left Bank
RB - Right Bank
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
NCTE: All tabulated cross section data begin

at the

ijieft bank when

viewed looking downstream, with the exception of CRX RM 9.0

which begin on the right bank.
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4 75,000 71,100 BRE
5 151,000 69.300 L EOW
& 176,000 658.800 RIYV ROT
7 195,000 68,500 RIYV BOT
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ot r ' e SICEA
LA 1021.000 ; 77,000 TOP
24 1044,000 73,000 TOE
[ 25 1131, 000 7R, 200 BRK
24 - 1162.000 70,600 TOE
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A4 1923.000 H0,000 RIV ROT
45 1958, 0060 b1.000 RiY BOT
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SUISTTNS HYDROGRAPHIC SURVEYS
1984 crosg section LRX 5%9.7
Datre of Survev: SERPTEMEBER 23, 1984
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section data:
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0.000 | 152,000 ALCAP  LRXx R $9.7 L8

12.000 150,500 TOP

17.000 146,300 TOE

28,000 144,800 BRK

45,000 146,500 BRK

59.000 145, 600 Lo EOW

71.000 144,000 RIV ROT

94,000 138,600 RIV BOT

126,000 137.200 RIV BOT

i

L S AT, B VRN I N L RESE R I VI
1S B =]

-~ 1A 312.000 141,700 RIV BOT
A 350,000 139.700 BRIV BOT
15 378,000 139,300 RTY BOT
16 422.000 138.400 RIV ROT
17 472.000 137.300 RIV ROT -
18 w12.000 139.200 RIV ROT-
19 545,000 143,400 RIV ROT
an oa7.000 145,100 RIV BQOT
21 565,000 145,600 R EOW
2 597.000 147,800 BRYK
- 23 642,000 149.600 BRY
24 684,000 148,800 BRK
2% H96.000 147.500 RRK
.26 721.000 148,200 TOE
27 731.000 142.400 BRK

167.000
215,000
261,000

736,000
736,990
741,000
744,000
750.000
808.000

137.000
137.000
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150.100
i50.500
130,400
147 .300
148,800
148.100

BRIV
RIV
RIY

TOR

AMNGL.
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TOE
TOP

o

ROT
ROT
BROT

PT

34 847 .000 144,800 BREK
“35 882,000 147 .700 BRK
L 934,000 148,000 BRI
a7 10064.000 148.100 RRK
L. 38 1058.000 149,200 BRK
A9 1098.000 1492.600 TO®R
) 1117.0060 147,400 Lo EQUW
4l 1127.000 145,800 RIYV ROT
432 1138.000 144,900 RIV BAOT
(-3 1154,000 145,400 RTY BOT
A4 1182.000 1446.700 RIV wOT
o 3 1231.000 146,200 RIV ROT

.
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1748.000
1756.000
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144,100
144,300
145.100
145,400
145.600
145,000
145,600
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
191,300
151,100
151,080
150,800
148,400
148.700
151,500
191,300
151,100
150.800

R EOQW
RRK

ERK

TOE

TOP

BRK

G5

BRK

RRK

RRK
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TOE

TOP

POL

TOP

BRK

TOE

TOP

TOE
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7S

TOP

Lo EQW
RIV BOT
RIV ®BOT
R ECHW
GS

L EOW
RIV BOT
R EOW
GS

BRK

65

68

BRK

FRK

GS

ANGL. PT
TOE

RRK

BRK

L EOW
RIV EBOT
RIV EOT
RIV BOT
RIV BOT
RIV BOT
R EOW
TOP

RRK

BRi

G5

65

TOP

TOE

TOE

TOP

PO

6%

BiK
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3398.000
3407.000
3431.000
3470.000
3477.000
536,000
353468.000
3588.000
3599.3410
3610.000
3619.000
3640,000
346562.000
34681.000
3491.000
3743.000
3789.000
3839.000
3889.000
A937.000
3983.000
4031.000
4064,000
A092.000
4095.,000
A104.,000
A114.950
A4472.000
4191.000
A203, 250
4218.000
A4224,000
4240,000
A4266,000

- A4276.000

A4291,000
4311.,000
A4321,000
4373,000
4384, 000
440%.000
4455, 000
4527,000
A577 . 000
4614,000
4631.000
4673.000
46%0.000
4749, 000
4779, 000
4827, 000
4871.000
4887, 000

4927 . 000

4342,000
503,000
5103.000
5121.000
S135.000
S5156.000

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
138.600
136.700
137.100
139,800
143,600
146,100
152,500
153.100
131,900
149,700
149.900
149,000
147,200
148,900
148.300
145.700
144,500
144,400
149,000
149,800
148,000
150,000
149,600
148,800
148,600
146.900
148,500
148,200
150.300
143.4600
144,600
147,100
147 .300
143,700
144,000
147.000
147,200
147,400
146,100
144,400
144,400

TOP

TOE

-5

TOE

TOR

&S

BiRE

BRK

PQOL.

TOP

TOE

BRK

L. EQW
BRIV ROT
BRIV RAT
RIV EROT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RIV ROT
RTV BOT
RIV BOT
RIV BOT
R EDQW
TOP
AMBL PT 3
TOP

TOE

POL

TOR

TOE

TOR

TOP

TOR

ERK

TOE

0P

ERK

BRK

BRK

s

BRE

HRK

BRK

BRK

BREK

TOP

TOE

BREK

B

TOP

TOE

TOE

TOR

-5

TOP

. EOW
RIV ROT
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- 164
1867
- 168
16%
170
!
172
— 173
174

1 e

LR ]

. ot
V77
178
179
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--183
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191
192
-193
194
1eS
196
197
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ater surface

’
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120,000
Ga21.,000
3248,000
261,000
a269.0010
ar78.720
5377 .170
393,000
5398,.000
S423.000
5488, 000
5574.000
5578.000
G961, 640
5663,000
S675.000
S3714,000
5744, 020
732,000
D755.000
5824.000
S851.000
5B77.000
5898.000
3929.,000
S3961.000
a978,000
59925.000
a007.000
65011.000
6020.000
6030,.000
6048, 290

data:

52.000
563.000
1117.000
1117,000
1274.000
2072.000
2072.,000
2097.,000
2123.000
2123.000
2150,000
2739.000
2739.,000
2931.000
2662.000
Sb66HS. 000
409%,000
121,000
S121.,000
S269.,000
a877.000
53877.000
6007.000

143.600
142.400
143,100
143.800
1446.100
151,300
151.400
149.500
146.9010
145.500
146,300
147,200
149,008
150.000
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

145,400
145.4600
p.000
147 .400
147,400
g6.000
145,100
145,100
0,000
145,600
145,600
D.000
144,800
144,800
0.000
i46,100
146,100
0.000
146,100
146,100
0.000
144.500
144,500

RIV EOT
RIV BOT
RIV BOT
RIV EOT

R EOW

POL. E VEG
POL. E VEG
HRK

TOE

BRK
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TOP E VEG
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TOE
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TOE

ERK

RBRK

L. E0W

RIYV BOT
RIV BOT
RIV BOT
RIV ROT
RIV EBOT

R EOW

BRK

BRK

TOP

ALEAP  LRXx Rm §9.9 R&

. EOW
R EOW
L EOW
FOEQW
L. EDuW

R EOW

L EOW

R EQW
L EOW

R OEQW

i E(W
R EOW
Lo EOW
R EQW

Lo EDW
B RO
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O MIN 6.000 136,700
MAK 6048, 220 153,100

Maximum “X‘ =zcale

1Y o= BbH4 {for 8.5 bv 11 format?
Maximum Y’ scale + 1" = 3 {(for 8.9 by 11 Format)
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SUSTTHNA HYDROGRAPHIC SLURVEYS
1984 cross section LRX 7468

_ Date of Survev: SEPTEMRER 20. 1984

SOTHT PR Y DESCRIPTION
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Croce gsection data:
.000 242,000 ALCAR LRy R 7¢.8 48
3,000 244,700 BRK
7.000 238.600 TOE
43,000 - 237,700 GRS
62,000 236.200 HREK
67.000 235,700 L. EQW
76.000 233.0040 RIV ROT
24,000 230,000 RIV ®BOT
141,000 226,400 RIYV BOT
10 183.000 226.7010 BRIV BOT
~11 231.000 227.900 IV ROT
I ) 250,000 228.400 RIV BvOT
13 294,000 228.000 RIY BOT
1A 244,000 227.700 RIV ROT
1E . 398,000 228.000 - RIV RBROT
16 451 .000 228.500 RIV BOT
17 495,000 226,100 RIYV ROT
{‘18 548,000 222,000 RIV RBOT
R -4 298.000 231.200 : RIV ROT
20 #51.000 232.700 RIV BOT
-2 688.000 234,100 RIV ROT
| 22 713.000 234,600 RIV ROT
SRR 746,000 235,700 R £0Y
24 812.000 237,500 G5
2% g62.000 238,400 BRK
L. R& g72.000 237 .5300 BRE
a7 240,000 237 .800 BRK
[“38 20,100 240,200 PO
L 29 1049 ,0040 241,000 G5
340 1123.000 241,000 G
~31 1209.000 240.3500 P
[ 32 1312.000 240,000 GS
T33 139246 .000 238.200 TOP
34 1421.000 37 . A00 TOE
35 1442.000 237,600 KRK
34 1461.,000 237,700 BRK
37 1473.000 236.700 HBRK
38 1508.000 237 .500 T
39
40
1

N R )
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1%192.000 239,400 TOPR
1553, 000 239,300 RiZK
1570.000 237.700 ERK

42 1632.000 238,200 BRI
43 168%5.,000 238,900 BEK
A4 1716.000 238.100 BRK
ag 1798.,000 239.500 RRK




,66
‘69

' 70

GO
160
101
102
Rt
104
1075

1870.000
1822.000
1937.6000
2003.000
2019.000
2056.200
2101.,000

2111.000
212%5,000
2142.000

2152,000
EI?F.QGU
°1?7 0ao

2232.000
2264,.000
2304,.000
2330.,000
236%.000
2382.000

2392,000

2424 ,000
2501.,000
25%96.000
2689.000
2754.,000
27692.000
2784,000
2804.,000
2822.000
2837.000
28&60.000
2862.000
2911.000
2948.000
2987.000
2987.000
3013,000
3027.000
3033.000
A040.000
3047.,000
3048.300
3213.,300
3248.000
3258,000
371,300
3376.000
3382.000

'T:'TL 'Tf\
RS RWEWA = SIS R VRS ]
3701.300

38646.300
3941 .300
A946.,000
3949 .,000
3958.000
AQ77.000
3999.000
4008.000
4014.000
4025.000

238,800

237.900.

237,300
238.500
241,400
241,900

T p41.,900

240,800
236,300
235,000
233,900
235.100
233,900
233,600
235,700
235.000
234,500
234,800
233,700
236,300
237.800
237,600
238.800
239,000
239,500
237,000
235.900
236,500
23%,800
236,600

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

MAM 20N
[ HA-RPIES R RS
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243,500
243,900
239,100
237,300
235,000
234,901
236.700
237 .300
237,400
237.0010

S
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55

TOE

TOP

POL.

ERK

TOP

L EOQW
RIV BOT
RIV KOT
RIV BOT
RIV EOT
RIV EOT
RIV BOT
RIV BOT
RIV ROT
RIV BOT
RIV ROT
R EOW
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ERK
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L EOW
RIV EOT
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R EOW
TOP
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R EOMW
BRK
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6

TOF
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L EOW
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RIV EOT
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106
107
T 108
109
110
- 111
112
R
114
115
C114
117
118
119
120
121
123
124
125
126
17
128
129
130
131
132
RSB
134
3%
137

-

4037.000
A054.000
4083.000

4106,.300

4174,0080
4271.300
AR72. 000
AR95.000
4309 .,000
4326.000
4344, 000
A376.000
4417 .300
AG82.300
4747, 300

SA12.300

B077.300
9215.000
5289.000
2241 .300
S252.000
GR5ne.,000
2339.300
5353.000
3359.000
3375.000
5392.000
5411.000
5435.000
S445.000
=452 ,000
5462 ,.850

later surface data:

-67.000
746,000
212%5,000
212%5.000
2392.000
2769.000
2769 .000
2869.000
2987 .000
2987.000
F033.000
3949.000
3949 .,.000
4008.000
AG25.04060
A025.000
A054.000
A279.000
A279.000
4344.000
SAEB3.000
5353.000

5452.000

0,000

236,400
237,000
239,300
239.900
240,300
238.800
238.700
238,300
234,800
234.9200
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
237.800
244,300
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AM.CAP

L. EOW
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L EOW
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ITLE GUSITITHA HYDROCRAPHIC SURVEYS
SDENMT 1284 croas section LRY 83.8
DETE AUGHST 16, 19R4

~

RS S 3 24 S DL A S 2.3 wrrEn  DESCRIPTION  %xxxx

AECTION: 100 265, LEDOW

117 B RIV mBOT
LAR 204 RIV RBROT
167 251 RIYV ROT
192 251 RIV ROT
217 250, RIV RBOT
242 251 RIY RAOT

{1

7

7

b

&

4

5

0 RIV ROT
7 RIV RBOT
0 RIV ROT
3 RIV BOT
3 RIV ROT
0 RIV ROT
2 RIV ROT
0 RIV RQOT
5 RIY RQOT
2 RIV RBOT
1

5

e

7

0

]

]

o on U O i

542 256 RIV ROT
592 28, RIY BOT
hA42 261 RIV ROT
692 262, RIV BOT
752 26%, REDW

LEOW
®17 258.2 \ RIW REOT
Qo2 253.8 RIV BOT

) 1017 234, 6 RIV ROT
1042 265,0 REQW

IGTER: 100 265,10 H20 SURFACE
e 4042 265.0 ' H20 SURFACE

O ISCHARGE 4% . 400

END OF DATA

Note: This data was compiled from 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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S5EPTEMRER

data:
0.000 270,
3.040
Té&. 000
26,000
A0.,000 T
Fa. 000 257,
100,000 260,
147,000 260,
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1&3, 000 2L
5, 000 263,
Sa7E.aen ShE,
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334,000
A45,000
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AEA 000
393.000
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o
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a0
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LY 3,001 H00
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Y T 09 000 A0 G

a8 1956 .000
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2H4 800
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SGurvey: BEPTEMEBER 18, 1984

POINT A Y BESECRIPTIM

Lross section datay

1 0,000 27 B0
2 22,0010 L8000 T
3 45,000 SRS (RY TOE
4 GH. 000 22E.B00 BRYK

ALCAEP LR oM

29 134,000 273,900 8

) 161,000 274,200
v 174,000 294,200
& : 202,000 277100
9 237.000 297,400

0 278,000 278,300
1 F00.800 278,700
36,000 278,400
EVE. 000 297 600
15,000 2REVEO0
2%, 001 271,800
00 26Y . 6010
52,000 &0
e 000 00
SEn. 000 LO0G
411 . 000 aon
SR, 000 e
A4, 000 : Faa
23 &SN 272,000
&4 FEH. D00 EFe. 400
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2400,000
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DESE 000
DEQT 000
PEEZ. 000
RH&H2, 000
2L7E.000
2706, 000
2FA40, 000
R7EE. 000
270,100
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SUSTTNA HYDROGRAPHIC SURWVEYS
1984 cross zsection LRX 90.4

Date of Survev: SEPTEMBER 15. 1984

DESCRIPTION

D sacm sese sess wses Poas Seve (oes sewt St wore e Sta Sosn D0vt D0er st soee st beon tom Sram Sebe

Cross section data:

1 : 0.000 296,900 ALCAP LRY RM 90.4 48
.2 23,000 296,600 TOP
3 31,000 294,200 TOE
~o4 39.000 295,300 ERK
5 65,000 293,700 . EOWN
- 79.000 291,500 RIV EOT
.7 94,000 P84.500 RTW ROT
8 126.000 284,500 RIV ROT
-9 176,000 287.600 RIV EOT
10 R226.000 207,400 RIV ROT
11 275.000 290,500 RIV ROT
12 329.000 291,500 RIV ROT
13 379,000 291,700 RIV ROT
14 423,000 292,400 RIV ROT
15 474,000 292,700 RTV ROT
T 16 503,000 293,600 R EOW
17 540,000 294,500 GH
i8 561.000 295,600 RRK
1% 599,000 296,300 GS
20 626.000 295,100 TOP
21 631.000 293,300 L EOW
22 637,000 290,600 RIV ROT
23 675,000 290,400 RIYV EOT
24 721.000 291,500 RIV ROT
25 738.000 291,200 RIV BOT
T 26 776,000 290,200 RIV EBOT
.27 812.000 291,200 RIV ROT
28 823,000 292,600 RIU ROT
L 29 849,000 P93.200 RTV BOT
30 872,000 293,300 R EOW
31 203,000 203,800 68 & L. EOW
. 32 940,000 292,600 RTV BOT
33 980,000 290,100 RIY BOT
(- 34 1035.000 20¢,100 RIV BOT
L35 1080,600 206,700 RTV BOT
38 1110.000 290,300 RIV EBOT
.37 1114.000 293,600 R EOW
38 1117.000 297,200 TOF
L. 39 1123.900 294,900 ANG PT 1
40 1132.000 P96 ,600 TOP
Y 1125,000 295,700 TOR
L. 42 1149.000 a98 Q200 nS
43 1208,000 294,900 TOE
- 44 1213.000 296,400 TORP
45 1260,000 297,200 (35




83

_/8&

8%

. 87

88

“. g 89
90

?1
P2
23
24
P
26

- 97

?8
99
100

101
L. 102

103

104

103

- ——

Lifee £ %W U OUW

1329.000
1362.100

"1371.000
1375, 000

1383.,000
1392, 000
1412.,000
1420.000
1443,000
1469, 000D
1599, 000
1631.000
1659, 000
1670,000
1679.000
1726,000
1764.,000
1800.000
1835.000
1845.000
1861.000
1899.000
1932.,000
1958, 000
1986, 000
2010.000
2021, 000
2031,000
2081, 000
2119.000
2138,000
2162.000
2189.000
2202,000
2243, 500
2285.000

2297.000

2323.000
343,000
2350,000
240%7.000
247%,000
2590.000
2602.,000
26346000
£680,000
27217.000
27%1.000
R315.000
2912.000
29683.400
2995.000
3013.000
3042.000
3078.000
3112.000
3141.000
3213.000

M7 st2 U
296,900
297,100
297,000
23,600
291,500
291,200
291.000
292.300
293,600
294.400
29%.000
290,600
29%. 100
293.500
293.000
29%. 800

294,700

C 292,500

292,700
293.300
294.500
2AR3.500
294,700
2%94.100
294,700
292,700
294,300
293.800
292.700
295,200
295.600
293,700
293,900
293.400
294,600
294,300
293,900
ae2.700
292.400
271.600
294,000
295.000
294.000
294.200
292.200
291,200
292,100
291,400
292.400
292,100
290,700
29N, 700
239,500
age. 300
289,400
288.300
288,100
287,200
287.800

Liedl

25 -
POL
TOP

L EOW
RTY ROT
BRIV BOT
RTY EBOT
RIV RBROIT
R EOW
BRI

L85

BRK

TOP

L EOu
LW PT

E EQW
BRI

L. EOW
LW PT

R EQW
TOR

BRK

=8

BRK

BRK

RRK

BRK

3

BRK

25

TOQP

TOE

:8

TOE

TOP

POL. 2
TOP

TOE

BRK

TOE

TOR

ERK

G5

TOP

TOE

L8

RBRK

TQOF

TOP

5

S

POL. &

L. EQOW
RIV ROT
RITY BNOT
RIV BOT
RIV BOT
RIYV ROT
RIW BOT



-

107
108

109

110
111

- 112

113

P S BT

3319.000
33467.000

- 3406.000

3442, 000 .

3483.000
3500.000

3507.000

284,800
234,000
279.5600
278,200
284,500
287.700
289,700

b M
RIV -BOT
RIYV BOT
RIV EOT
RIV EOT
RTV BOT
RIV EOT
R EOW

T 114 3514.400 294,000 ALDAP LRY RFM $n.&6 RB

Water surface-data+ - -

VONoUid LIt~

-
=

Py
-

—
e

FETY
G

13
.16

17

- 18

19

- an

- MIN
- MAX

65,000
an3. 000
631,000
631.000
872,000
03,000
203.000

1114.000
137%,000
1375.000
1443.000
1657.000
1659.000
14679 . 000
1764.000
17464.000
1835.000
2995.000
299%5.000
JI507.000

0.000
35146.400

29T, 700
293,600
n.,000
293,300
293.300
0.000
293.600
293,600
n,n0a0
293,600
293.6010
0.000
293,300
293.500
0,000

L 293,500

293,500

B,non
289,500
289 .700

278,200
297 .200

L EQW
EQuW

o

L EDW
R EQW

. EQW
R EQW

L EQW
R FEOW

L EOW
R OFEOW

L EQU
R EQW

. EQY

Maximum gcale 1 1" = 502 (for 8.5 by 11 format)
Maximum Y’ scale : 1" = 4 (For 8.% by 11 format)
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l rruu HYDRACRAPHTC SHRVE YD
rn rrngs zaction LRX M1 Q

Date of Survev: SEPTEMEER 17, 19824

T TR Y DEGERIFTYNN

045 eection data:

n.aon 205,100 ALTAR L RY P91,

) 15,000 205,100 TOP

; 16,000 299,700 L FEou

- 24,000 205,000 RIV ®OT

A5.000 004,300 RTY ROT

. 9N, 000 204,500 PRIV ROT

L 114,000 265,400 RIY EOT
148,000 296,600 RIV mOT

- 160,000 A9H, P00 RIV EROT

n 21&.000 294,500 PRIV EOT

“ 247,000 295, 500 RIY BOT

271,500 200 aNn R ENL

276,000 300,900 TOP

327,000 201,200 0o

418,000 302,000 RPK

481.000 207,200 G:&

525,000 N5, 200 Bk

H2%.,000 304,500 ERE

— 667,000 205,200 W

) 688,000 NG, 200 ERK
727,000 304,100 TP

2 775,000 200,300 TOE

'3 817.000 300,400 G5

4 g5%.000 300,800 TOF

j 834,000 302.900 TOP

6 4 PR7 . 400 202,500 o5

7 950,000 302,400 BRK

! 271,000 301,400 LoEOW

-7 1009,000 I01.100 RIY BOT

30 105%., 000 300,500 RIV ®OT

) 1087.000 299,400 PRIV EOT

) 1102.000 296,200 RIV ROT

3 150,600 297,500 RIV BOT

} 1187.000 RO SN PIV BOT

i 1237.,0100 293,000 RTY BOT

15 1290,000 291,900 PIyv BOT

i

)

P

f

~

o ST X Y

W1

— N

1345, 000 291,100 RIY ROT
1390000 290,300 RIV BOT
1442.000 290,800 RTY EOT
1493,550 284,850 RIV ROT
1534, 000 208, 401 RIV EBOT
2 1554, 000 299,800 RIV BOT
3 1575, 000 301,600 R EQW
) 1721.000 303,400 GS

g 1792, 000 300,700 TP

I 1800 ,000 01,400 TOE

7 1839.000 301,000 TOE

} 1870, 100 302.800 TOF

- 1949,000 303,300 G

0 2007.,000 302,800 RRK
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b2

T b3

&4
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© bbb

&7

- 68
&Y

70

71

72

- 73
.74

75
76
77

S 78
.79

80
31
82

- 83
- 34

8%

- B

87

88
. a9y

0

T 91

92

T 93
94

9%
98
97
95
59
100

101

102
103

- 104

1095

“106

107

108
109

110

a2072.000
2113.000
2182.000
21846,000
22%92.000
2253.000
2293,000
2475, 0010
2554,000
2613.,000
2640.100
2660,000
2685.000
2767.000
2802.,000
2932.000
010,000
2105, 200
31646.000
3183.000
I22Z.000
2300.,000
I372.000
428,000
3474.,000
3490.,.000
J511.000
2523.000
3971.000
3sY3.000
Z5376.7200
2590.000
IGes, 000
360,000
3682.000
3753000
3804.000
3842.000
3891.000
39¢0.000
40836, 000
4210.000
43072 .000
4399, 000
4444,000
4532.,000
4%594,000
A4557.000
4'71%, 000
4753 .400
ARM2.,000
4435, 000
4865, 000
4392.01000
4953 .000
G026 . 0100
S0%1.,.000
5134,000
S1HY . 000
sa04,000

301,900
300,000
J02.200
3nn.a20n
302,300
02,200
300,000
301,000
302,400
301,400
2Re0.,.7N00
297,700
298,200
300.200
301,200
01,300
303.%00
J04.100
303.700
J0e.700
301,900
302,600
302,300
200,700
297,700
293,500
297,700
0. 400
202,400
304,900
305,100
304,500
3In1.,900
301,400

303,600

303,500
303,400
290 . 500
301,300
303,300
300,500
a2, 7010
299,700
299 . 600
302,400
302,300
30