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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 th rough the
lower river reach.

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

Ii

I.
I -1-
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r:
2.0 SUMMARY

The 1984 Susitna River freezeup was characterized by:

r

1. Low initial discharges and stage levels
2. Multiple ice bridges
3. Rapid lower river ice front progression
4. Middle river ice bridge at River Mile 105

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

6. Thick anchor ice deposits

I
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. Du ring November, the Chulitna and Talkeetna
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.
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The middle river ice front progressed continuously, reaching Sherman (RM
130) in early December. Unusually cold air temperatures in November
brought the number of accumulated freezing degree-days to the average
total and also caused large volumes of frazil ice on the middle and upper
Susitna, as well as on the Chulitna and Talkeetna Rivers. Although most
of this ice contributed directly to the upstream advance of the two ice
fronts, a secondary consequence was rapid and massive accumulations of
anchor ice. The anchor ice was readily visible, since it accumulated
sediment and acquired a light brown tint. Upstream of Curry (RM 120)
the anchor ice formed thick layers on the channel bed in shallow areas.
By early December, many of these formations were near the water surface,
effectively changing local hydraulics of the channel by damming flow. The
resulting backwater caused local stage increases which fractured shore ice
along flow margins as buoyant lifting forces separated ice from the channel
banks. Fragments of shore ice were often seen floating downstream dur-ing

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

The remaining open water gradually diminished as shore ice extended to-
wards the channel center. As of late December the following reaches
remained open, some containing intermediate ice bridges:

RM 24 - 26
RM 43 - 46 (West channel)
RM 49 - 52 (East channel)

RM 92 - 105

RM 131 - 135
RM 137 - 147

11
,

L

I -3-
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3.0 CHRONOLOGY OF 1984 SUSITNA RIVER FREEZEUP

On October 16, 1984, slush ice was first observed flowing down the
mainstem at Gold Creek. Variable concentrations of ice were observed
until the afternoon of October 22, when air temperatures warmed to 30C
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/s'ec at center channel. Ice floes that drifted into the flow margin
along the east bank became grounded when the tide receded.

The following day, October 27, the ice concentration below RM 9 again
increased during high tide. With substantially higher volumes of ice floes
coming into this area from upstream due to cold air temperatures, an ice
bridge developed near RM 5. Although the actual development was not
observed, evidence of the formation process suggested the following
scenar io . The high tide on October 27 was near 33.0 feet at Anchorage.
At that level it would have significantly decreased the water velocity in
the reach of river near RM 9. Drifting ice entering this reach of
near-zero velocity would quickly accumulate. A continuous unconsolidated
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ice cover was probably present from Cook Inlet up to about RM 12 at the
high tide, As the tide receded, ice floes started flowing out to sea.
However, before ice at RM 5 began moving, the water level had dropped
sufficiently so that most floes grounded at the channel margin, resulting in
a stable bottleneck which prevented movement of ice floes near center
channel. Backwater diminished as the tide continued to recede. The
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 entr-ance 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.rn , 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 progressed up the Yentna River
about 12 miles. The west channel through the Delta Islands, from RM 42.5
to RM 46, was entirely open. On the west channel a third ice bridge had
formed at RM 46. This obstruction had prevented slush ice from drifting
downstream to advance the ice cover above RM 42.5. From the ice bridge

-5-
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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
miles/day on the lower river. The open water reaches below RM 105,
through the east channel of the Delta Islands and between RM 26 and
RM 20, remained open during this period.

On November 10, cold air temperatures once again increased the ice
concentrations. On November 13 the surface coverage was estimated at

-6-
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80% by the Gold Creek observer. The middle river ice front advanced 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 ""e Chulitna and Talkeetna
Rivers.

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

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

-7-
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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
elev;;~tion 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

-8-
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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.

-9-



-10-

r
I'
I'
I
r
I'
I
I
I

,-

I

t I
I

'-.. I
I
I
I

-.}:

I
I
I

M15/31 17

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 -lOoC, 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 senerated 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.
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I
I Table 3.1

I 1984 Susitna River Freezeup
Leading Edge (LE) Progression Summary

Date Location Rate of AdvanceI 10/27/84 Ice Bridge RM5 Discontinuous Ice Cover
~ 10/30/84 LE RM19 Discontinuous Ice Cover

f,f, I Ice Bridge RM26 Discontinuous Ice Cover
LE RM43 Discontinuous Ice Cover
LE RM51 Discontinuous Ice CoverI Ice Bridge RM52 Discontinuous Ice Cover
LE RM55 Discontinuous Ice Cover

I 11/03/84 LE RM71.5 4.1 miles/day
Ice Bridge RM105

I 11/05/84 LE RM73 0.75 miles/day
LE RM109 2.0 miles/day

11/07/84 LE RM74 0.5 miles/dayI LE RM111 1.0 miles/day

11/09/84 LE RM74.5 0.25 miles/day

I LE RMl12 0.5 miles/day

11/11/84 LE RM80 2.75 miles/day
LE RM114 1.0 miles/dayI 11/13/84 LE RM86 3.0 miles/day
LE RM121 3.5 miles/day

1';; I 11/14/84 LE RM88 2.0 miles/day
LE RM123 2.0 miles/day

I 11/16/84 LE RM88 o miles/day
LE RM127 2.0 miles/day

I 11/19/84 LE RM90 0.67 miles/day
LE RM128 0.33 miles/day

I 11/21/84 LE RM91 0.5 miles/day
LE RM129 0.33 miles/day

11/27/84 LE RM92 0.17 miles/dayt LE RM130.5 0.25 miles/day

t
t -11-



1980 USGS STREAI

GOLD CR

15,000
en
LL.
U
W 10,000
(!)

a:
<t
J: 5,000
U
!!!
0

0
OCTOBER NOVEMBi

1982 USGS STREA~

G JLD CRI
I!I,OOO

~
u
~ 10,000
a::
<t
J:
~ 5,000

o

R aM CONSULTANTS STREAMFLOW RECORD

GOLD CREEK
(BASED ON WIRE WEIGHT READINGS)

0-'------_-. _
OCTOBER HOVENBEf

_ (ESTIMATED)----- --- -------
!lER NOVEMBER DECEMBER

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

PREPARED BY: PREPARED FOR:

R&M CONSULTANTS, INC.- ---.." ---:-- SUSITHAJOINT VENTURE

~..



a: a:..... ...
'" ..... '"...CJ :.:: a u

a: 0 a: ...
a 0 0

u U
ILl ILla: a:
~ ~
0 a
-' "" -' ""... ILl a: ... ILl
:::E ILl ... :::E ILl a:
<l: a: ..

<l: a: ...
u '" u ..ILl ... ILl Za: a > a: a ...

..... 0 ..... >
en -' z en -' 0a 0 z
en <!> en <!>
<!> <!>
en en
;:) ;:)

0 N
m m
m m

a: a:... .... Ol
0 0.. ..u u
0 0

0 0 0 0 0 0
0 0 0 ~~ o. ~2

S.,/:J '3fHIVH:JSIO 5.,/:J '3£HIVH:JSIO

aa:a
u
ILla:
~
0

""-'u, ILl
:::E UJ
<l: a:
ILl ua: a.....en -'

0
en <!>

'"en
;:)

m
m

>-1::.-a:uQ O~..
~I ::I:~!Ia
~I

I-a.a: a: ::JU0 ..
u <il

Ol <ii:ILl l!
a: '" .. ..u

Z .. a:U~ a ° W~0 <l:

U I-' lIJ 3=~u, a: ~ .:::E
<l: ..... O~ IIi
ILl IIa: "" J: 0.>-<!>..... ILl

W a: :I:en lIJ .. «ca: ~ ..
en u '"I- .. ~z III'z a lIJ > en!: 31a: °<l: oJ 3: z..... 0 «~oJ
;:) '" -I'" .~Ien z

o ~z 0 «a au
lIJ

:::E (I)

ell <l:

~a: !!!
°v ..

co u
m 0

8 ° ~
0

0q ~:!!
S.,/:J '3£HIVH:JSIO

Q..
~I en

a ! I W.. ,
a: tll a: en0 -, ..u Ol enILl <il I za: I .. W<!> 0 I

u
~ Z .. .. 0Ii I 0a 25
oJ <l:

.. I 0u, ILl ~iJ':::E a: .. I a:
<l: .. I a.lIJ ..... !! I
a: "" J:

Iii ILl <!>
WILl ILl a:a: ~ ... 0en u Ol

I- z ..
z a ILl ..

a: > (')<l: oJ °I- 0 ~ z 'w a:oJ <!> a: W;:) zen a .::) ... ~-:-;-z (l'0 au ILl lI. a:en
:::E <l:
ell e a: c:ea: .. Z..
It) 0

t-..m u
Ol 0 -en

~
0 0 en°0i

S.,/:J '39IlVH:JSIO

a:....
~
u..
o

o
o
~

a:....z..
>oz

ffi..
o..
u
o

S.,/:J '39IlVH:>SIO



I -13-

I
I
I'
I
I
I

M15/31 19

4.0 METEOROLOGY AND DATA COLLECTION

4. 1 Meteorology

I

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.

I
I

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 considerably,
with this trend continuing through December. November 1984 was colder
than normal, while September, October and December all had above-normal
temperatures. By the end of December, total accumulated freezing-degree
days were far short 'of the historical average. Additional air temperature
data from a site located in the Delta Islands (RM 47.8) are shown .in
Tables 4.4 to 4.6. In order to quantify the variation in air temperature
between the Watana weather station, located on the high plateau adjacent
to the river, and the air temperature near the water surface, a
thermograph recorded air temperatures at the streamgaging site since
September, 1984. The data from this recorder are listed in Tables 4.15 to
4.18, along with the mean daily deviation from the Watana station.

I
I
I

1 I
I

I
I
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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
86.3
87.8

90.0
91.7
93.3

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

were re-surveyed in
These sections were

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

98.0 (LRX - 2.0)

The primary purpose of these 9 sections is for the on-going river
aggradation study, which will analyze potential aggradation between the
Chulitna confluence and the Parks Highway Bridge. Details pertaining to
the cross-section survey and field data collected were reported by R&M
Consultants (1984).

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

-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.

-14-
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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
sections below the Parks Highway Bridge. Stage

made along the 9 sections above the bridge. These
data are included in Figures 4.5 to 4.19. Ice thicknesses are listed below.

a!ong the four
measu rements were

Lower Susitna River Ice Thicknesses

River Mile Date

40 02/06/85
48 02/06/85

02106/85
60 02/06/85
77 02/06/85

Solid Ice
Thickness

(feet)

Slush Ice
Thickness

(feet)

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 r-each, 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
locations on the Susitna River

of measurements were taken at several
between Denali and Cook Inlet. The

-15-
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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 coa rser,
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 corresponds to the travel time required to negotiate the
upper and middle river reaches, a distance of over 200 miles.

As freezeup continues, more and more of the river begins generating frazil
as air temperatures drop below freezing all along the river down to Cook
Inlet. The reach above Talkeetna probably generates the most frazil due
to the high degree of turbulence resulting in more mixing with cold air.
Originating far upstream, the low porosity old slush has developed into a
mass of relatively coarse-grained and rounded particles mixed with new
high porosity frazil, which are generally very small discs. The resultant
ice mass has the interstices between the old coarse grains occupied by
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newer frazil. This arrangement produces very dense slush rafts with low
porosities. For this reason, porosity values measured on the Susitna tend
to decrease as freezeup progresses.

Materials such as unconsolidated sediments (gravels and sands) show
similar tendencies towards lower porosities with increasing grain size and
also for poorly-sorted (coarse particles mixed with fines) sediment
compared to well-sorted (uniform size) sediments. Porosity is dependent
on particle .'hape, packing, and size distribution (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 du ring
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.

-17-
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Several areas other than those listed in Table 4.25 were affected somewhat
by ice-induced staging. Sunshine Slough at RM 86.7 was overtopped in
mid-November, 1984, but not to the degree observed in previous years. A
backwater area was also seen at the confluence of Sunshine Creek/Slough
and the Susitna mainstem at RM 84.0. This backwater extended up the
side channel approximately 200 yards. The side channel downstream of
Goose Creek was overtopped by a substantial volume of water on November
3, 1984. The overtopping continued for about 10 days. Anchor ice was
seen forming on the side channel bed and an ice front orogressed 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 Slough 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 Ice Bridge Formation Near Cook Inlet

Downstream of
in Cook Inlet.
the Anchorage
from which the
local mean sea

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

National Geodetic Vertical Datum of mean sea level which is referenced for,
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among other things, map elevations. For instance, the highest tides of
about 34 feet (referenced to mean low 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 th rough 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 du ring the 3 years
(1982-1984) of ice study on the lower river. This has usually occurred
during the latter half of October, corresponding to a period of extreme
tide fluctuations (greater than 30 feet). Usually by this time air
temperatures have dropped sufficiently throughout the watershed so that
upper and middle Susitna reaches and major tributaries are generating
substantial volumes of ice. When a high tidal cycle and low air
temperatures coincide, the result is the formation of ice bridges at the
observed locations.

Staff gage measurements were obtained at RM 9 prior to formation of the
ice bridge at RM 5 in 1984. The RM 9 site was selected since the ice
bridge formed near this area in previous years. The objective was to
monitor the rise and fall of river water and correlate the observations with
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the Anchorage tide cycle. On October 19, three gages were set with the
lower staff reading 2.0 feet at 1630 hours, about 2t 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 RM 9 fluctuated about
6 fe.et. The relationship is not linear, however, and to accurately
corr-elate 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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I
I Table 4.1

I
Gold Creek Water Levels
and Computed Discharges~ October, 1984

I Date Wire Weight (ft) Flow (cfs)
1

I 2
3
4 6.84 73205 6.80 7200

I 6 6.72 69607 6.66 67808 6.66 6780
I 9 6.64 672010 6.70 6900

11 6.62 6660

I
12 6.52 636013 6.49 627014 6.22 555015 5.99 5000

I 16 5.99 500017 5.77 443018 5.71 4280
I 19 5.43 380020 5.41 370021 5.63 390022 5.74 4300I 23 5.91 4500L 24 5.96 480025 5.65 4000

<" I 26 5.15 308027 4.75 265028 4.51 2410

I 29 4.29 2230- 30 4.21 217031 4.22 2190

I
I:
I

\' I
I -21-
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I
I Table 4.2

Gold Creek Water Levels

I and Computed Discharges
November, 1984

I Water Surface
Date Wire Weight (ft) Flow (cfs)* Elevation (Surveyed)

1 3.84 1870

I 2 3.88 1900
3 4.25 2200
4 4.43 2340

I 5 4.68 2580 4.66 (2550cfs)
6 5.18 3120
7 5.11 3030

I
8 5.09 3010
9 5.15 3080

10 5.07 2980
11 4.88 2780 4.92 (2800cfs)

I 12 4.71 2610
13 4.92 2820
14 4.78 2880 4.88 (2750cfs)

I 15 4.89 2790
16 5.06 2970
17 5.01 2910
18 5.09 3010

I 19 5.05 2960 5.08 (3000cfs)
20 5.65 3820
21 5.22 3170

I 22 5.29 3270
23 5.29 327024 5.21 3150

I
25 5.3,5 3350
26 5.12 3040. 27 4.99 • 2890~ 25 5.19 3100

i 29 5.19 3130
30 5.27 3240

I * Stage levels are affected by anchor ice and shore ice from November 3
through December 15.

f" I
I

~

I
-22-

I
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I
I Table 4.3

Gold Creek Water Levels

I and Computed Discharges

December 1984

I Day Wire Weight (ft) Flow (cfs) *
1 5.32 3310I 2 5.35 3350
3 5.39 3410
4 5.38 3390

I 5 5.39 3410
6 5.27 3240
7 5.33 33208

I 9 5.33 332010 5.36 3360
11 5.39 3410

I 12 5.46 3520
13 5.90 4300
14

I 15 8.49
16 Ice Covered
17
18

I 19
20
21

I 22
" 23
I 24

I
25
26
27
28

I 29
30
31

I * Stage levels are affected by anchor ice and shore ice from November 6
through December 15.

I~
I
I

-23-
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I
I Table 4.4

I Delta Islands Air Temperature and
Freezing Degree-Days Summary

October 1984

I Date Minimum (OC) Maximum (OC) Average (OC)
1

I 2
3 6.0 13.2 9.64 -3.8 11.5 3.95 -2.5 8.5 3.0I 6 1.1 9.2 5.27 1.0 5.0 3.08 1.0 2.1 1.6

I 9 -2.5 4.5 1:010 -3.1 3.9 0.411 -5.0 0.8 -2.1
I

12 -3.5 4.9 0.713 -4.4 6.5 1.114 -7.1 4.0 -1.615 -9.0 3.5 -2.8I 16 -9.3 5.5 -1.917 -8.9 4.5 -2.218 -12.0 1.5 -5.3
I 19 -8.5 3.7 -2.420 -11.1 -1.0 -6.121 -3.6 -1.9 -2.822 -1.9 -0.8 -1.4I 23 -3.8 0.4 -1.724 -i.'J -1.0 -4.525 -10.0 1.0 -4.5
I 26 -15.2 -1.7 -8.527 -17.3 -3.5 -10.428 -19.0 -3.7 -11.4
I 29 -23.0 -7.7 -15.430 -12.0 -6.0 -9.031 -13.0 -4.0 -8.5

I Mean Monthly Air Temperature -2.5°CTotal Monthly Freezing Degree-Days 102.5
I Total Accumulated Freezing Degree-Days 102.5

I
I
I -24-
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I
I Table 4.4

I Delta Islands Air Temperature and
Freezing Degree-Days Summary

<' October 1984

I Date Minimum (OC) Maximum (OC) Average (OC)

1

I 2
3 6.0 13.2 9.64 -3.8 11.5 3.95 -2.5 8.5 3.0I 6 1.1 9.2 5.27 1.0 5.0 3.08 1.0 2.1 1.6

I 9 -2.5 4.5 1:010 -3.1 3.9 0.4
11 -5.0 0.8 -2.1

I
12 -3.5 4.9 0.713 -4.4 6.5 1.114 -7.1 4.0 -1.615 -9.0 3.5 -2.8I 16 -9.3 5.5 -1.917 -8.9 4.5 -2.218 -12.0 1.5 -5.3

I 19 -8.5 3.7 -2.420 -11.1 -1.0 -6.1, 21 -3.6 -1.9 -2.8-i 22 -1.9 -0.8 -1.4I 23 -3.8 0.4 -1.724 -7.9 -1.0 -4.525 -10.0 1.0 -4.5
I 26 -15.2 -1.7 -8.527 -17.3 -3.5 -10.4, 28 -19.0 -3.7 -11.4..

I 29 -23.0 -7.7 -15.430 -12.0 -6.0 -9.031 -13.0 -4.0 -8.5

I Mean Monthly Air Temperature -2.5°CTotal Monthly Freezing Degree-Days 102.5
I Total Accumulated Freezing Degree-Days 102.5

I
I
I -24-
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I
I Table 4.5

I Delta Islands Air Temperature and
, Freezing Degree-Days Summary

November 1984

I Date Minimum (OC) Maximum (OC) Average (OC)
1 -20.0 -6.5 -13.3

I 2 -22.0 -8.0 -15.03 -21.5 -8.5 -15.04 -20.5 -8.5 -14.55 -12.0 -3.5 -7.8I 6 -10.5 -2.8 -6.77 -15.0 -5.1 -10.18 -20.5 -8.7 -14.6
I 9 -23.0 -11.5 -17.310 -26.0 -13.5 -19.811 -28.0 -17.0 -22.5

I
12 -30.0 -18.0 -24.013 -30.0 -19.0 -24.514 -29.0 -10.5 -19.815 -12.5 -7.5 -10.0

I 16 -19.0 -10.0 -14.517 -20.5 -10.5 -15.518 -19.0 -8.5 -13.8
I 19 -22.0 -10.0 -16.020 -10.0 0.0 -5.021 -10.0 -1.5 -5.822 -10.0 -4.5 -7.3) I 23 -9.5 -9.0 -9.324 -12.0 -9.5 -10.8,,,- 25 -19.0 -11.0 -15.0,. I 26 -24.0 -12.5 -18.327 -27.0 -13.5 -20.3

";7 28 -15.0 -10.0 -12.5
I 29 -16.0 -9.0 -12.530 -10.5 -7.5 -9.0

1,

I Mean Monthly Air Temperature -14.0°CTotal Monthly Freezing Degree-Days 420.5Total Accumulated Freezing Degree-Days 523.0
'c,

I
I
I
I -25-
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I
I Table 4.6

Delta Islands Air Temperature and
I Freezing Degree-Days Summary

Ii December 1984

I Date Minimum (OC) Maximum (OC) Average (OC)

1 -10.0 -6.0 -8.02 -17.0 -3.5 -10.3I 3 -5.0 -4.5 -4.84 -8.0 -4.2 -6.15 -8.0 -2.5 -5.3
I 6 -11.0 -7.1 -9.17 -10.0 -7.8 -8.98 -14.5 -7.5 -11.0

I
9 -26.0 -17 .5 -21.810 -27.0 -16.0 -21.511 -24.0 -16.0 -20.012 -28.0 -22.0 -25.0

I 13 -28.0 -21.0 -24.514 -30.0 -25.0 -27.515 -25.0 -13.5 -19.3
I 16 -13.5 -10.5 -12.017 -11.5 -7.5 -9.518 -7.5 -4.5 -6.019 -20.0 -6.0 -13.0I 20 -23.0 -19.0 -21.021 -20.0 -12.5 -16.322 -12.5 -9.0 -10.3
I 23 -12.0 -8.0 -12.024 -18.0 -12.0 -15.025 -17.0 -10.5 -13.8

I
26 -17.0 -10.0 -13.5~.' 27 -23.0 -17.0 -20.028 -26.0 -20.0 -23.0{ 29 -20.0 -12.5 -16.3

I 30 -12.5 -7.5 -10.031 -7.0 -5.5 -6.3

I Mean Monthly Air Temperature -14.2°CTotal Monthly Freezing Degree-Days 441.1Total Accumulated Freezing Degree-Days 964.1

I
I
I

-26-
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I
I· Table 4.7

Talkeetna Weather Station Air Temperature

I and Freezing Degree-Days Summary
~,

September 1984

I Day Minimum (OC) Maximum (OC) Average (OC)

I
1 0.6 17.8 9.42 0.0 18.9 9.43 1.1 18.3 10.04 1.1 18.3 10.6

I 5 0.6 18.3 9.46 3.9 17.2 10.67 5.6 16.1 11. 1

I 8 6.7 20.0 13.39 2.2 18.9 10.610 0.6 20.6 10.6
11 1.1 18.3 10.0I 12 2.2 14.4 8.313 6.7 11. 1 8.914 4.4 16.1 10.6

I 15 4.4 16.7 10.616 1.1 16.7 8.917 5.6 12.8 9.4

I
18 5.6 12.2 8.919 2.2 11. 1 6.720 0.6 13.9 7.221 -4.4 14.4 5.0

) I 22 -2.8 11. 1 7.223 1.1 12.8 6.124 5.0 11. 1 8.9
p. I 25 6.1 14.4 8.926 2.2 15.6 8.327 2.2 16.7 8.9. 28 0.0 13.9 8.3I 29 6.7 14.4 10.630 7.2 14.4 11. 1

I Mean Monthly Air Temperature 9.2°C
Total Monthly Freezing Degree-Days 0.0
Total Accumulated Freezing Degree-Days 0.0

I Average Historical Accumulated Freezing Degree-Days 0.0

l. I
.'; I
I -27-
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I
I Table 4.8

I Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

I October 1984
(OC) (OC) Average (Oe)Day Minimum Maximum

I 1 2.2 15.0 8.92 3.9 13.3 8.93 -1.1 12.2 5.6I 4 -3.9 11.1 3.95 -2.2 11.1 4.46 2.2 12.2 7.2
I 7 0.6 8.9 5.08 0.6 5.0 2.89 -1.1 7.2 3.310 -4.4 7.2 1.7I 11 -6.1 4.4 0.612 -2.2 6.1 2.213 -3.3 7.8 2.2
I 14 -7.2 5.0 -1.115 -7.2 2.9 -2.216 -6.7 10.6 2.2
I 17 -6.7 8.9 1.118 -9.4 5.0 -2.219 -8.3 5.0 -1.720 -2.8 2.2 0.0

1 I 21 0.6 2.2 1.722 1.1 8.3 5.0,"1 23 -0.6 2.2 1.1
I 24 -5.6 1.1 -2.225 -4.4 3.9 0.026 -8.9 3.9 -2.2

I
27 -11.1 1.1 -5.028 -13.3 2.8 -5.029 -12.2 -2.2 -7.230 -8.9 -2.8 -5.6

I 31 -6.1 0.6 -2.8
"f' Mean Monthly Air Temperature 1.0oCt Total Monthly Freezing Degree-Days 37.2I"~

I Total Accumulated Freezing Degree-Days 37.2Average HistoricalAccumulated Freezing Degree-Days 72.0

I
~
1

III
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I
I Table 4.9

I Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

I November 1984

Day Minimum (Oe) Maximum (OC) Average (OC)

I 1 -12.2 1.1 -5.6
2 -13.9 1.1 -6.1
3 -15.6 -1. 7 -8.3

I 4 -15.0 -2.8 -8.9
5 -5.6 1.1 -2.2
6 -6.1 1.7 -2.2

I 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 -13.3I 11 -21. 1 -10.6 -15.6
P -19.4 -7.2 -13.3J.

1:3 -20.5 -7.2 -13.9

I 14 -15.0 -6.7 -10.6
15 -6.7 -1. 7 -3.9
16 -13.3 -2.2 -7.8

I
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

I 21 -1. 1 1.1 0.0
22 -13.9 -1. 1 -7.2
23 -10.0 -8.3 -8.9

I 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 -14.4I 28 -8.3 -5.6 -6.7
29 -8.3 -4.4 -6.1, 30 -6.1 -3.9 -5.0

I Mean Monthly Air Temperature -8.1°C
Total Monthly Freezing Degree-Days 244.0

!~

I
Total Accumulated Freezing Degree-Days 281.2
Average Historical Accumulated Freezing Degree-Days 263.0

" I
I
I
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I
I

Table 4.10

I Talkeetna Weather Station Air Temperature
and Freezing Degree-Days Summary

I December 1984

Day Minimum (DC) Maximum (DC) Average (DC)

I 1 -3.9 -0.6 -2.22 -3.3 0.6 -1. 13 ,. 0.0 2.8 1.7I 4 -0.6 3.9 1.75 -2.2 2.2 0.06 -7.2 -2.2 -4.4

I 7 -5.6 -3.3 -4.48 -8.9 -3.9 -6.19 -23.3 -7.2 -15.0

I
10 -23.9 -10.0 -16.711 -21. 7 -10.0 -15.612 -25.0 -16.1 -20.613 -26.7 -11. 7 -19.4

I 14 -26.7 -9.4 -18.315 -20.0 -9.4 -14.416 -9.4 -6.7 -7.8
'~- I 17 -6.7 -4.4 -5.618 -4.4 -1. 1 -2.819 -11. 1 -1.1 -6.1,k·

20 -22.8 -10.0 -16.0I 21 -22.2 -8.9 -15.6~1 22 -11. 7 -4.4 -7.8•., 23 -15.0 -3.9 -9.4
~'. I 24 -21. 7 -15.0 -18.325 -16.7 -7.8 -12.226 -22.2 -8.9 -15.6

I 27 -23.3 -12.2 -17.8~
28 -23.3 -12.8 -18.329 -13.3 -8.9 -11. 1,
30 -8.9 -2.8 -5.0

~:'

I 31 -2.2 1.7 0.0I~

Mean Monthly Air Temperature -9.8°C
;"

I Total Monthly Freezing Degree-Days 307.7
Total Accumulated Freezing Degree-Days 588.9
Average Historical Accumulated Freezing Degree-Days 670.0

I
I

.,'
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I
I

Table 4.11

~ I Watana Weather Station Air Temperature
and Freezing Degree-Days Summary

I September 1984

Day Minimum (DC) Maximum (DC) Average (DC)

I 1 0.1 14.3 7.22 0.0 13.5 6.83 -1.6 12.8 5.6I 4 4.4 13.1 8.85 4.6 14.0 9.36 4.5 11.9 8.2

I 7 3.1 11.8 7.58 -0.3 13.2 6.59 -0.1 15.5 7.710 0.3 15.4 7.9I 11 -1.2 14.4 6.612 0.8 12.5 6.713 2.9 9.5 6.2

I 14 3.3 13.1 8.215 5.3 13.2 9.316 -0.1 13.9 6.9

I 17 0.4 11.0 5.718 1.9 7.7 4.8
!' 19 0.0 6.5 3.320 -0.5 ·8.5 40it0-, .. 4.0I 21 -3.0 14.4 5.7;p 22 -2.7 11.9 4.6~ 23 -0.3 10.2 5.0

I 24 1.8 9.2 5.525 2.6 10. 1 6.4~ 26 0.3 10.4 5.4"

I
27 -1.7 11.4 4.928 -0.2 10.3 5.129 3.2 9.4 6.330 4.7 10.8 7.8

It I Mean Monthly Air Temperature 6.4DC
,

Total Monthly Freezin.9 Degree-Days 0
" I Total Accumulated Freezing Degree-Days 0"

Average Historical Accumulated Freezing Degree-Days 13

~ I
fl· I
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I
I Table 4.12

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

October 1984
I Day Minimum (OC) Maximum (OC) Average (OC)

I 1 2.9 10.7 6.82 0.5 8.9 4.73 -2.5 8.3 2.94 -5.8 7.8 1.0I 5 -1.1 6.1 2.56 0.1 6.8 3.57 -2.2 7.2 2.5
I 8 0.1 6.7 3.49 -2.4 3.4 0.510 -5.0 5.5 0.3
I 11 -4.5 5.2 0.412 -1.9 2.4 0.313 -3.2 4.2 0.514 -5.5 0.2 -2.7I 15 -8.4 0.5 -4.016 -5.0 2.0 -1.5

17 -11.1 3.3 -3.9
I 18 -7.6 4.2 -1.719 -6.6 1.5 -2.620 -7.5 -2.2 -4.9

I 21 -2.2 3.2 0.522 0.3 4.5 2.423 -5.3 1.2 -2.124 -10.8 0.0 -5.4
I 25 -12.7 -0.7 -6.726 -14.0 -2.0 -8.027 -14.1 -1.1 -7.6
I 28 -14.3 -4.5 -9.429 -16.2 -8.3 -12.330 -15.8 -9.4 -12.6

< 31 -11.7 -4.6 -8.2
<' I Mean Monthly Air Temperature -2.0oCTotal Monthly Freezing Degree-Days 93.6i,

I Total Accumulated Freezing Degree-Days 93.6Average HistoricalAccumulated Freezing Degree-Days 140.0

I
;l.,

I
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I
I Table 4.13

Watana Weather Station Air Temperature

I and Freezing Degree-Days Summary

November 1984

I Day Minimum (OC) Maximum (OC) Average (OC)

1 -14.9 -1.5 -8.2I 2 -14.3 -5.9 -10.13 -14.2 -2.6 -8.44 -14.6 -8.1 -11.4

I 5 -9.2 -3.5 -6.46 -4.8 -2.0 -3.47 -7.7 -3.3 -5.5

I 8 -7.9 -3.4 -5.79 -17.0 -6.6 -11.810 ~21.3 -12.8 -17 .111 -23.4 -16.8 -20.1I 12 -25.0 -15.9 -20.513 -22.0 -13.5 -18.214 -20.7 -13.5 -17 .1

I 15 -13.3 -7.4 -10.416 -14.3 -7.5 -10.917 -16.3 -10.3 -13.318 -14.9 -8.5 -11. 7I 19 ':'16.2 -10.5 -13.420 -12.0 0.4 -5.821 -4.9 1.3 -1.8
I I 22 -10.7 -4.6 -7.723 -11. 0 -7.6 -9.3;-t 24 -12.7 -9.6 -11.2

I 25 -17.1 -12.6 -14.926 -22.1 -17.8 -20.027 -23.2 -12.1 -17.7" 28 -14.7 -11. 7 -13.2I 29 -13.3 -10.4 -11.930 -13.3 -8.3 -10.8

,.r I Mean Monthly Air Temperature -11.2°C
Total Monthly Freezing Degree-Days 347.5
Total Accumulated Freezing Degree-Days 441.1

-':' I Average Historical Accumulated Freezing Degree-Days 420.6

I
I
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I
I Table 4.14

Watana Weather Station Air Temperature

I and Freezing Degree-Days Summary

December 1984

I Day Minimum (OC) Maximum (OC) Average (OC)

I
1 -8.5 -5.8 -7.22 -8.7 -4.1 -6.43 -4.9 -2.9 -3.94 -2.9 0.0 -1.5

I 5 -6.7 -1.0 -3.96 -10.1 -6.7 -8.47 -9.5 -6.7 -8.1

I 8 -9.3 -6.7 -8.09 -19.3 -9.4 -14.410 -20.6 -15.5 -18.1*11 -17.9*I 12 -22.4*13 ·21.6 -16.5 -19.114 -24.5 -18.7 -21.6

I 15 -16.8*16 -10.9*17 -11.3 -7.9 -9.6

I
18 -8.4 -4.0 -6.219 -12.9 -3.1 -8.020. ·-18.4*21 -17 .9*

I 22 -10.9*23 -12.3*~ 24 -20.3*~ 25 -14.8*I 26 -17.9*27 -19.9*28 -20.3*I 29 -13.9*. 30 -8.4*31 -3.9*

I Mean Monthly Air Temperature -12.6°C
Total Monthly Freezing Degree-Days 391.3

I Total Accumulated Freezing Degree-Days ·822.4
Average Historical Accumulated Freezing Degree-Days 874.4

* Estimates based on linear regression with Talkeetna (NWS)

I
~

I
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I
I Table 4.15

I
Watana Streamgage Site
Air Temperature and

Freezing Degree-Days Summary
September 1984

I Deviation From
Watana Weather

I Date Minimum (OC) Maximum (OC) Average (OC) Station (OC)

1 -1.0 12.4 5.7 -1.5
2 -0.9 3.2 1.2 -5.6I 3 -1.0 10.1 4.6 -1.0
4 3.8 12.0 7.9 -0.9
5 5.0 11.7 8.4 -0.9

I 6 5.0 10.5 7.8 -0.47 5.0 10.5 7.8 0.38 0.5 13.0 6.8 0.39 -1.5 13.0 5.8 -1.9I 10 -1.0 12.0 5.5 -2.411 -2.1 13.2 5.6 -1.012 1.2 11.5 6.4 -0.3

I 13 3.8 7.2 5.5 -1. 714 2.9 10.2 6.6 -1.615 6.1 13.2 9.7 0.4

I 16 0.4 14.0 . 7.2 0.317 -0.2 8.7 4.3 -1.418 3.0 6.6 4.8 019 2.8 5.5 4.2 0.9I 20 0 9.0 4.5 0.521 -4.1 9.0 2.5 -3.222 -4.0 10.1 3.1 -1.5

"I 23 -2.3 8.0 2.9 -2.1
.; 24 -1.3 7.2 3.0 -2.525 3.0 8.8 5.9 -0.5

I
26 1.0 17.1 9.1 3.727 -2.0 11.0 4.5 -0.4

~) 28 -1.0 8.0 3.5 -1.629 4.0 7.5 5.8 -0.5

I 30 3.2 10.5 6.9 -0.9

Average -0.9°C

I Mean Monthly Air Temperature 5.6°C
Total Monthly Freezing Degree-Days 0
Total Accumulated Freezing Degree-Days 0I""

I
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I
I Table 4.16

Watana Streamgage Site
I Air Temperature and

Freezing Degree-Days Summary
October 1984

I Deviation From
Watana Weather

I
Date Minimum (OC) Maximum (OC) Average (OC) Station (OC)
1 3.J 11.4 7.2 0.42 1.2 7.9 4.6 -0.1

I 3 -1.2 7.9 3.4 0.5.:!. -6.2 8.0 0.9 -0.15 -2.0 5.0 1.5 -1.0
I 6 0.9 5.1 3.0 -0.57 -1.7 4.8 1.6 -0.98 1.0 5.0 3.0 -0.49 -0.3 3.0 1.4 0.9I 10 -6.1 5.7 -0.2 -0.511 -4.3 3.5 -0.4 -0.812 -1.0 3.1 1.1 0.8
I 13 -3.0 4.8 0.9 0.414 -4.9 0.5 -2.2 0.515 -7.1 -2.0 -4.6 -0.6

I
16 -5.1 3.0 -1.1 0.4
17 -8.8 1.2 -3.8 0.118 -7.5 1.1 -3.2 -1.519 -3.5 -0.5 -2.0 0.6

I 20 -6.3 -2.1 -4.2 0.721 -2.9 3.5 0.3 -0.222 0.0 3.1 1.6 -0.8
I 23 -1.8 2.5 0.4 1.724 -9.5 -3.0 -6.3 -0.925 -13.5 -8.0 -10.8 -4.126 -13.0 -6.0 -9.5 -1.5I 27 -14.0 -6.0 -10.0 -2.428 -14.9 -9.5 -12.2 -2.829 -15.5 -7.8 -11.7 0.6
I 30 -15.2 -10.5 -12.9 -0.331 -16.3 -9.1 -12.7 -4.5

I Average -0.5°C
Mean Monthly Air Temperature -2.5°CTotal Monthly Freezing Degree-Days 107.8

I Total Accumulated Freezing Degree-Days 107.8

I
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I
I Table 4.17

I Watana Streamgage Site
Air Temperature and

Freezing Degree-Days Summary
November 1984

I Deviation From
Watana Weather

I Date Minimum (OC) Maximum (OC) Average (OC) Station (OC)
1 -13.5 -9.0 -11.3 -3.12 -15.2 -11.0 -13.1 -3.0I 3 -15.0 -10.0 -12.5 -4.14 -17.5 -13.0 -15.3 -3.95 -13.5 -5.7 -9.6 -3.2

I 6 -6.0 -4.8 -5.4 -2.07 -6.5 -4.5 -5.5 08 -9.0 -7.0 -8.0 -2.3
I 9 -16.0 -9.5 -12.8 -1.010 -22.0 -17.0 -19.5 -2.411 -26.0 -22.0 -24.5 -3.912 -27.0 -22.0 -24.0 -4.4I 13 -24.0 -18.0 -21.0 -2.914 -20.0 -15.0 -17.5 -0.415 -15.0 -9.5 -12.3 -1.9
I 16 -17.0 -10.0 -13.5 -2.617 -20.0 -14.0 -17.0 -3.718 -15.0" -9.5 -14.0 -2.319 -19.0 -15.0 -17.0 -3.6I 20 -14.0 -3.5 -8.8 -3.021 -6.0 -1.5 -3.8 -2.022 -12.0 -6.0 -9.0 -1.3
I 23 -13.0 -11.5 -12.3 -3.024 -12.5 -11.5 -12,0 -0.825 -14.0 -12.0 -13.0 1.9
I 26 -22.0 -14.0 -18.0 2.027 -27.0 -15.0 -21.0 -3,328 -16.0 -14.5 -15.3 -2.129 -1500 -12.0 -13.5 -1.6I 30 -13.5 -12.0 -12.7 -1.9

Average -2.2°C
I Mean Monthly Air Temperature -13.8°CTotal Monthly Freezlnc )egree-Days 413.2

I Total Accumulated Frl-':,~ingDegree-Days 521.0

I
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I
I Table 4.18

I Watana Streamgage Site
Air Temperature and

Freezing Degree-Days Summary
December 1984

I Deviation From
Watana Weather

I Date Minimum (OC) Maximum (OC) Average (OC) Station (OC)
1 -11.5 -7.0 -9.3 -2.12 -7.0 -4.5 -5.8 0.6I 3 -4.5 -2.5 -3.5 0.44 -9.0 -4.0 -6.5 -5.05 -11.7 -9.0 -10.4 -6.5

I 6 -11.5 -10.5 -11.0 -2.67 -9.5 -8.5 -9.0 -0.98 -25.0 -11.0 -18.0 -10.09 -24.0 -17.0 -20.5 -6.1I 10 -24.0 -17.0 -20.5 -2.411 -27.0 -22.0 -24.5 -6.612 -25.0 -21.0 -23.0 -0.6
I '13 -28.0 -25.0 -26.5 -7.414 -28.0 -16.0 -22.0 -0.415 -15.5 -13.5 -14.5 2.3
I 16 -15.0 -10.5 -12.8 -1.917 -10.5 -7.0 -8.8 0.818 -21.0 -7.0 -14.0 -7.8

~ 19 -23.0 -20.0 -21.5 -13.5I 20 -23.0 -17.0 -20.0 -1.6Ie 21 -17.0 -11.5 -14.3 3.6"~". 22 -11.5 -9.0 -10.3 0.6~ 23 -25.0 -10.0 -17 .5 -5.2
-I. I 24 -25.0 -9.0 -17 .0 3.325 -25.0 -8.5 -16.8 -2.3

I
26 -27.0 -23.0 -25.0 -7.127 -23.0 -22.0 -22.5 -2.628 -20.0 -15.0 -17 .5 -2.829 -15.0 -7.0 -11.0 2.9

I 30 -7.5 -3.0 -5.3 3.1t'O" 31 -4.5 -3.8 -3.0 0.9

I Average -2.5°C
Mean Monthly Air Temperature -14.9°CI.,

Total Monthly Freezing Degree-Days 463.1I Total Accumulated Freezing Degree-Days 984.1

.( II<
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I
I Table 4.19

Denali Weather Station Air Temperature

I and Freezing Degree-Days Summary

September 1984

I Day Minimum (OC) Maximum (OC) Average (OC)

1 -3.1 12.0 4.5I 2 -0.1 11.9 5.93 -2.3 10.8 4.34 1.7 11.9 6.8

I 5 1.3 12.8 7.16 3.3 10.8 7.17 3.5 11.5 7.5

I
8 0.5 13.7 7.19 -1.2 14.7 6.810 -1.6 13.0 5.711 -0.5 13.1 6.3

I 12 -1.6 10.8 4.613 2.3 8.4 5.414 -0.4 13.5 6.6

I 15 1.5 10.6 6.116 -0.5 12.2 5.9
17 3.5 10.5 7.018 1.6 8.8 5.2I 19 0.4 5.7 3.120 -1.1 6.0 2.5i 21 -5.0 9.5 2.3:1 I 22 -3.1 11. 1 4.0

J. 23 -1.4 11.2 4.9..~ 24 0.9 9.7 5.3

I
25 0.9 8.7 4.826 1.5 8.7 5.127 -2.7 10.4 3.928 -2.9 9.3 3.2

I 29 2.1 11.5 6.8.iJ,i
30 3.0 9.7 6.4.1

I Mean Monthly Air Temperature 5.4°C., Total Monthly Freezing Degree-Days 0.0,

Total Accumulated Freezing Degree-Days 0.0
r Average Historical Accumulated Freezing Degree-Days 23.0I»;

.. I
i: I~.
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I
I

Table 4.20
j;

I Denali Weather Station Air Temperature
and Freezing Degree-Days Summary

I October 1984

(OC) (OC) Average (OC)Day Minimum Maximum

I 1 2.6 9.9 6.3I 2 1.2 7.7 4.53 -3.5 7.0 1.8I 4 -6.7 6.7 0.05 -3.8 6.1 1.26 -1.5 8.4 3.5

I 7 -2.2 5.5 1.78 -1.0 7.5 3.39 -4.0 2.9 -0.610 -7.9 3.1 -2.4I 11 -8.4 2.3 -3.112 -1.1 1.7 0.313 -5.1 2.1 -1. 5
I 14 -6.7 -2.7 -4.715 -10.1 -1.6 -5.916 -9.9 0.3 -4.8

I 17 -15.5 -1. ~ -8.418 -14.9 1.9 -6.519 -11. 1 -1.9 -6.520 -11.3 -4.3 -7.8\ I 21 -1.4*§
22 0.8·x'1
23 -4.4*.J 24 -8.2*J. I, 25 -9.7*26 -11.2*27 -10.7*• I 28 -12.8*'-j; 29 -16.1*

,~,

30 -16.5*I 31 -11.4*
Mean Monthly Air Temperatu re -4.2°C

t I Total Monthly Freezing Degree-Days 144.6
t. Total Accumulated Freezing Degree-Days 144.6

Av,arage Historical Accumulated Freezing Degree-Days 208.0

I * Estimate based on linear regression with Watana Weather Station

~- II·
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I
I Table 4.21

Denali Weather Station Air Temperature

I and Freezing Degree-Days Summary
;1

November 1984..,
I Day Minimum (OC) Maximum (OC) Average (OC)

I
1 -8.2*2 -15.1 -10.1 -12.63 -18.5 -7.6 -13.14 -14.3 -9.2 -11.8

I 5 -13.0 -3.1 -8.16 -7.8 -1.5 -4.77 -8.3 -3.6 -6.0

I 8 -8.7 -7.5 ..,8.1
9 -13.9 -8.5 -11.210 -21.4 -11.8 -16.611 -28.4 -16.8 -22.6I 12 -28.7 -19.4 -24.113 -32.3 -17 .1 -24.714 -29.4 -16.1 -22.8

I 15 -17.4 -9.8 -13.616 -18.6 -9.3 -14.017 -19.4 -14.6 -17 .0

I
18 -21. 1 -10. 1 -15.619 -23.8 -14.4 -19.120 -15.9 3.3 -6.321 -5.8 3.1 -1.4

I 22 -i3.3 -5.3 -9.323 -9.3*24 -15.4 -8.9 -12.2
~ I 25 -21.0 -14.0 -17 .526 -24.4 -19.4 -21.9
~":, 27 -28.7 -18.7 -23.728 -25.2 -20.2 -22.7I 29 -21.1 -15.4 -18.330 -15.4 -12.0 -13.7

I Mean Monthly Air Temperature -14.3°Cr" Total Monthly Freezing Degree-Days 430.2
Total Accumulated Freezing Degree-Days 574.8

I Average Historical· Accumulated Freezing Degree-Days 579.0

* Estimate based on linear regression with Watana Weather Station

I
I
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I
I Table 4.22

I
Denali Weather Station Air Temperature

and Freezing Degree-Days Summary
.";

December 1984

I Day Minimum (OC) Maximum (OC) Average (OC)

I 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 0.2I 5 -7.3 0.9 -3.26 -12.2 -5.5 -8.9
7 -13.5 -5.6 -9.6

I 8 -8.5 -6.6 -7.6
9 -22.3 -7.9 -15. 110 -30.5 -18.6 -24.6

I
11 -26.1 -20.1 -23.1
12 -30.7 -15.1 -22.913 -29.6 -16.6 -23.114 -31.0 -16.7 -23.9

I 15 -30.4 -17.8 -24.116 -20.7 -14.2 -17.5
17 -17.6 -8.3 -13.0

I 18 -8.9 -5.5 -7.219 -22.0 -3.7 -12.9
t 20 -28.3 -22.4 -25.4
~ 21 -27.4 -18.6 -23.0.. I 22 -21.9 -12.5 -17.223 -12.2 -5.0 -8.6

24 -20.5 -9.6 -15.1

I 25 -22.7 -13.5 -18.126 -19.5 -11.0 -15. 1
-j' 27 -33.0 -17 .9 -25.5o·

28 -35.7 -21.9 :"28.8.,.;; I 29 -25.9 -13.3 -19.6
,

-;4 30 -12.8 -2.2 -7.531 -5.6 2.6 -1.5

I Mean Monthly Air Temperature -15.2°C
J! Total Monthly Freezing Degree-Days 470.9
~ I Total Accumulated Freezing Degree-Days 1,045.7

Average Historical Accumulated Freezing Degree-Days 1,175.0

I
r.«-.~·

I
I -42-
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I
I Table 4.23

I Susitna River Freezeup 1984 .
Slush Ice Porosity Values

Location Date

I 10/19/84 10/26/84 11/03/84 11/14/84

I Denali 55

Watana 35

I Gold Creek 29

RM 9 37 53

I Yentna 53 50

:I I Talkeetna 45 44

Chulitna 51 42 39

I RM 60 34

I RM 78 38..

Curry 42

I Near Slough 8 35 ,
Sherman 39

I
I
I

,["

I
~

.. I
,
:-

I~"

I -43-
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M15/31 50

Table 4.24

Published Porosity Values
For Various Materials

Material' Porosity (%)

50 - 60
45 - 55
40 - 50
35 - 40
30 - 40
30 - 35
30 - 40
20 - 35
10 - 20
01 - 10

67 - 99
35 - 78
08 - 56
o - 8

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-

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



I M15/31 51

I
I Table 4.25

'. I Juvenile Anadromous Habitat Study Sites

I Location Observed
Name (River Mile) Ice Effects

I Hooligan Side Channel 35.2 None
Eagles Nest Side Channel 36.2 Some flooded snow

I Kroto Slough Head 36.3 None
Rolly Creek Mouth 39.0 None

I Bear Bait Side Channel 43.0 None
Last Chance Side Channel 45.4 None

I Rustic Wilderness Side Channel 59.5 Overtopped

I Caswell Creek - Mouth 63.0 None

I
Island Side Channel 63.2 Flooded snow
Mainstem West Bank 74.4 Some flooded snow
Goose 2 Side Channel 74.8 Overtopped

I Circular Side Channel 75.3 None
1 Sauna Side Channel 79.8 None~
J I Sucker Side Channel 84.5 None...,
, Beaver Dam Slough 86.3 NoneH

I Sunset Side Channel 86.9 None
Sunrise Side Channel 87.0 None
Birch Creek Slough 88.4 NoneI Trapper Creek Side Channel 91.6 None

I
".~,
Ii#

'i

I
I
I -45-



I
I
I
I
I
II
I
I
I
I
I

J
'1 I

I
I
.I
I
I
I
I

M15/31 51

Table 4.25

Juvenile Anadromous Habitat Study Sites

Name
Location Observed

(River Mile) Ice Effects

-45-

Hooligan Side Channel 35.2 None
Eagles Nest Side Channel 36.2 Some flooded snow
Kroto Slough Head 36.3 None
Rolly Creek Mouth 39.0 None
Bear Bait Side Channel 43.0 None
Last Chance Side Channel 45.4 None
Rustic Wilderness Side Channel 59.5 Overtopped
Caswell Creek - Mouth 63.0 None
Island Side Channel 63.2 Flooded snow
Mainstem West Bank 74.4 Some flooded snow
Goose 2 Side Channel 74.8 Overtopped
Circular Side Channel 75.3 None
Sauna Side Channel 79.8 None
Sucker Side Channel 84.5 None
Beaver Dam Slough 86.3 None
Sunset Side Channel 86.9 None
Sunrise Side Channel 87.0 None
Birch Creek Slough 88.4 None
Trapper Creek Side Channel 91.6 None



I

Time
Ooy

h m
1 0451
M 1105

1704
2246

He'9ht

ft e

1.0 0.3
26.8 8.2

8.9 2. 7
26.3 8.0

I 2 0551 3.3 1.0
Tu 1229 25.5 7.8

1837 10.9 3.3

I 3 0013 24.0 7.3
W 0703 4.9 1.5

1401 25.5 7.8
2015 10.0 3.0

4 0142 23.5 7.2
Th 0840 4.8 1.5

1510 26.8 8.2
2125 7.5 2.3
0256 24.5 7.5
0952 3.4 1.0
1602 28.0 ·8.5
2218 4.9 1.5

6 0352 26.2 8.0
So 1039 2.0 0.6

1639 28.8 8.8
2303 3.0 0.9

7 0434 27.7 8.4
Su 1116 1.3 0.4

1710 29.3 8.9
2341 1.8 0.5

8 0514 28.9 8.8
M 1152 1.1 0.3

1735 29.8 9.1

I
I

9 0016 1.2 0.4
Tu 0548 29.6 9.0

1226 1.4 0.4
1759 30.3 9.2

10 0049 0.7 0.2
W 0620 30.0 9.1

1258 2.0 0.6
1825 30.8 ·9.4

11 0121 0.2 0.1
Th 0654 30.0 9.1

1328 2.9 0.9
185S 31.0 9.4

12 0153 -0.1 0.0
F 0730 29.6 9.0

1357 3.9 1.2
1922 30.8 9.4

13 0228 -0.2 -0.1
Sa 0803 28.9 8.8

1425 5.1 1.6
1949 30.0 9.1

14 0303 0.1 0.0
Su 0839 27.8 8.5

1455 6.4 2.0
2017 28.9 8.8

15 0340 0.8 0.2
M 0921 26.5 8.1

1531 7.9 2.4
2052 27.4 8.4

I
I
I
I
I
I

OCT08ER

T,me Hei9ht

Table 4.26
ANCHORAGE. ALASKA. 1984

Times lnd Hei9hts of HI9h and Low Waters

Time Hel9ht
Day

h '"
1 0616

Th 1302
1939

ft
5.3

25.4
9.8

Day
n m

16 0422
Tu 1012

161D
2143

ft m
1.9 0.6

25.2 7.7
9.5 ~.9

25.6 7.8
0107 22.4 6.8
0730 5.8 1.8
1420 26.0 7.9
2048 7.3 2.2

3 0227 23.4 7.1
Sa 0843 5.2 1.6

1513 27.2 8.3
2144 4.6 1.4

4 0327 25.2 7.7
Su 0944 4.1 1.2

1557 28.2 8.6
2229 2.4 0.7

5 0415 26.8 8.2
M 1031 3.3 1.0

1626 29.0 8.8
2309 0.9 0.3

6 0455 28.0 8.5
Tu 1113 3.0 0.9

1655 29.7 9.1
2348 0.0 0.0

7 0529 28.8 8.8
W 1151 3.3 1.0

1723 30.3 9.2

8 0023 -0.5 -0.2
Tn 0604 29.2 8.9

1228 3.9 1.2
1754 30.7 9.4

9 0056 -0.8 -0.2
F 0637 29.4 9.0

1301 4.7 1.4
1823 30.8 9.4

10 0132 -1.0 -0.3
Sa 0714 29.2 8.9

1333 5.5 1.7
1851 30.5 9.3

11 0207 -0.9 -0.3
Su 0751 28.7 8.7

1402 6.3 1.9
1920 29.8 9.1

12 0244 -0.5 -0.2
M 0830 27.9 8.5

1437 7.2 2.2
1953 28.7 8.7

13 0323 0.2 0.1
Tu 0911 26.9 8.2

1516 8.1 2.5
2034 27.3 8.3

14 0404 1.1 0.3
W 0958 26.2 8.0

1606 8.9 2.7
2129 25.8 7.9

15 0451 2.0 0.6
Tn 1057 25.8 7.9

1705 9.3 2.8
2236 24.8 7.6

* Source: NOAA, Tide Tables (1984)

I

17 0510 3.0 0.9
W 1118 24.3 7.4

1713 10.8 3.3
2251 14.1 7.3

18 0608 3.8 1.2
Tn 1247 24.6 7.5

1830 11.0 3.4

19 0016 24.0 7.3
F 0723 3.7 1.1

1408 26.1 8.0
2011 8.8 2.7

20 0144 25.6 7.8
Sl 0840 2.5 0.8

1509 28.2 8.6
2125 5.4 1.6

2\ 0259 28.1 8.6
Su 0949 1.0 0.3

1557 30.2 9.2
2228 2 2 0 7

22 0400 30.4 9.3
M 1050 -0.2 -0.1

1640 31.8 9.7
2324 -0.6 -0.2

23 0453 32.0 9.8
Tu 1140 -0.7 -0.2 .

1719 33.0 10.1

24 0014 -2.6 -0.8
W 0543 32.7 10.0

1228 -0.6 -0.2
1756 33.7 10.3

25 0101 -3.9 -1.2
Th 0630 32.8 10.0

1311 0.2 0.1
1833 34.1 10.4

26 0145 -4.3 -1.3
F 0716 32.4 9.9

1352 1.4 0.4
1910 34.0 10.4

27 0227 -3.8 -1.2
Sa 0803 31.6 9.6

1431 3.1 0.9
19S0 33.0 10.1

28 0308 -2.6 -0.8
Su 0850 30.4 9.3

1511 5.1 1.6
2031 31.0 9.4

29 0348 -0.7 -0.2
M 0940 28.8 8.8

1551 7.3 2.2
2116 28.2 8.6

30 0428 1.5 0.5
Tu 1038 27.1 8.3

1638 9.5 2.9
2212 25.2 7.7

31 0515 3.6 1.1
W 1143 25.8 7.9

1758 10.9 3.3
2339 23.0 7.0

NOVEM8ER

Ttme Hel9ht
Day

1.6
7.7
3.0

n m ft
16 0547 2.8
F 1206 26.1

1818 8.7
2354 24.7

*

m

Time
Day

h m
1 0008

Sa 0634
1255
1951

ft m

22.1 6.7
5.7 1.7

25.7 7.8
7.2 2.2

17 0654 3.1 0.9
Sa 1322 27.3 8.3

1947 6.4 2.0

18 0117 25.7 7.8
Su 0806 2.7 0.8

1427 28.9 8.8
2101 3.3 1.0

19 0238 27.5 8.4
M 0912 2.2 0.7

"20 30.6 9.3
:08 0.4 0.1

20 0346 29.3 8.9
Tu 1016 1.9 0.6

1607 31.8 9.7
2306 -2.0 -0.6

21 0444 30.6 9.3
W 1114 1.9 0.6

1650 32.6 9.9
2357 -3.5 -1.1

22 0536 31.2 9.5
Th 1205 2.3 0.7

1729 33.1 10.1

23 0045 -4.2 -1.3
F 0624 31.3 9.5

1251 2.9 0.9
1807 33.2 10.1

24 0129 -4.0 -1.2
Sa 0708 31.0 9.4

1333 3.8 1.2
1846 32.7 10.0

25 0210 -3.2 -1.0
Su 0751 30.5 9.3

1413 4.8 1.5
1928 31.6 9.6

26 0249 -1.9 -0.6
M 0834 29.7 9.1

1452 6.1 1.9
2012 29.3 9.1

27 03?" -0.3 -0.1
Tu 09;, 28.6 8.7

1532 7.4 2.3
2055 27.5 8.4

28 0401 1.3 0.4
W 1005 27.5 8.4

1614 8.6 2.6
2148 25.1 7.7

29 0443 3.0 0.9
Th 1057 26.4 8.0

1710 9.4 2.9
2251 23.1 7.0

30 0531 4.5 1.4
F 1152 25.8 7.9

1834 9.1 2.8

Hei9ht

0.9
8.0
2.7
7.5

2 0128 22.3 6.8
Su 0743 6.1 1.9

1356 26.3 8.0
2053 4.8 1.5

3 0253 23.6 7.2
M 0848 5.8 1.8

145127.1 8.3
2146 2.6 0.8

4 0353 25.3 7.7
Tu 0944 5.5 1.7

1533 27.9 8.5
2231 0.9 0.3

5 0437 26.6 8.1
W 1034 5.4 1.6

1613 28.6 8.7
2316 -0.2 -0.1

6 0514 27.6 8.4
Th 1120 5.6 1.7

1650 29.2 8.9
2356 -0.9 -0.3
0551 28.2 8.6
1200 5.9 1.8
1724 29.7 9.1

8 0035 -1.3 -0.4
S. 0626 28.6 8.7

1236 6.2 1.9
1757 30.0 9.1

9 0113 -1.5 -0.5
Su 0704 28.7 8.7

1312 6.4 2.0
1832 30.0 9.1

10 0151 -1.5 -0.5
M 0741 28.5 8.7

1349 6.5 2.0
1907 29.5 ·9.0

11 0231 -1.3 -0.4
Tu 0821 28.1 8.6

1431 6.7 2.0
1946 28.8 8.8

12 0309 -0.9 -0.3
W 0900 27.8 8.5

1513 6.8 2.1
2029 27.9 8.5

13 0351 -0.3 -0.1
Th 0942 27.6 8.4

1601 6.8 2.1
2127 26.9 8.2

14 0435 0.4 0.1
F 1031 27.6 8.4

1657 6.5 2.0
2225 26.1 8.0

15 0523 1.4 0.4
Sa 1128 27.9 8.5

1803 5.6 1.7
2333 25.6 7.8

Time mer'dian 150· W. 0000 IS mldnignt. 1200 IS noon.
Helghts are referred to mean lower low water which is the chart datum of soundlngs.

I
46

DECEM8ER

Time
Day

h m

16 0623
Su 1235

1919

Hel9ht

ft m

2.5 0.8
28.5 8.7

3.9 1.2

17 0053 25.6 7.8
M 0731 3.5 1.1

1341 29.2 8.9
2033 1.7 0.5

18 0224 26.4 8.0
Tu 0840 4.1 1.2

1443 30.0 9.1
2146 -0.5 -0.2

19 0339 27.8 8.5
W 0949 4.5 1.4

1536 30.7 9.4
2250 -2.2 -0.7

20 0439 29.0 8.8
Th lOS, L 7 1.4

1626 31.1 9.5
2343 -3.4 -1.0

21 0533 29.7 9.1
F 1148 4.7 1.4

1711 31.3 9.5

22 0032 -3.7 -1.1
Sa 0618 29.9 9.1

1236 4.7 1.4
1751 31.4 9.6

23 0116 -3.3 -1.0
Su 0701 29.8 9.1

1320 4.9 1.5
1834 31.1 9.5

24 0155 -2.5 -0.8
M 0740 29.6 9.0

1359 5.2 1.6
1916 30.4 9.3

25 0231 -1.4 -0.4
Tu 0815 29.2 8.9

14395.71.7
1957 29.2 8.9

26 0303 -0.4 -0.1
W 0852 28.7 8.7

1513 6.11.9
2039 27.6 8.4

27 0335 0.7 0.2
Tn 0929 28.1 8.6

1550 6.5 2.0
2121 25.9 7.9

28 0412 1.9 0.6
F 1008 27.5 8.4

1633 6.7 2.0
2209 24.3 7.4

29 0451 3.4 1.0
Sa 1054 26.8 8.2

1722 6.7 2.0
2305 22.9 7.0

30 0539 5.2 1.6
Su 1149 26.2 8.0

1827 6.2 1.9

31 0018 22.1 6.7
M 0643 7.0 2.1

1250 25.9 7.9
1946 5.0 1.5

135
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M15/31 57

,FtGURE' 4.2"-
, .

stage and" Ofscha r.ga O'ab
Cross., Section. at River.- MjJe 40.0

(Deshka).

Date
Sta~ A'~ V'elocity3 TemperatureFt cfs. Ftlsee °C

W~OO 25·,,600
68.45- ZO'"lO@1 2.969.82 28,100
68.25 ta...OCOOi 3.2 6.66Ei.58"
69.55 Stag,ed' Ice Covered

09/05/84
09/17/84
09/21/84
10/03/84
10/23/84
10/30/84

1. Elevations based OR altimetetr es.taoti:sFted-datum on rebar = 75 feet.
2. USGSpreliminary estimates ffmDm. S,lWn,sl!r.iir.re gage site.
3. Surface velocity •.

75 -
74 -
73 -
72 -

71 -
_ 70---- 69-
I.&J
C) 68-<t...
en

67-

66 I I I I I
5000 10,000

II I I I I I I I
100,000

DISCHARGE (cfs)

PREPARED BY:~,---------- PREPARED FOR:[}{]&OO~&c§IID&®©@
R& M CONSULTANTS. INC.
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FIGURE' 4.:3

Date

Stage and. DJscnarge Data
Cr.as~ Section· Ri~er MiIe 47.9

GDelita. ~ds. West)

stage:l IFIQW~ Velocity3 Temperature
R: cis Ftl sec 0c

09/06IM
09/11184
09/24/s:[·
10/03184-
10/23/M
10/30/84

11/W/84
11/11/84

10-11_9;
1~..35,
TOO. 44
Too;_08.
98".5U
102..05,

!IT-O'

99:_5.t

25,,60@
ZIDJl'lrOO'
2a..tOO'
rff,.eOO

5.2
5.2 6.2

0.4
S'1!a$ed Top of Ice

1. EI1evatron$"based on altimeter- ~!ii:shed datum on rebar = 106 feet.
2. U:SG,S p·rel.imiltiiry" eatlmatas fm;nm 5.-u'liloshine gage site.
3. Swmc:e vel'scLty _

106-
105-
104-
103-

102-

/
/

"""/
"/

/.-.-.-
""/

/
/

_101--::100-

98-

97 5,ood I I I 10,000 I I I I I I I I I

100,000

DISCHARGE (cfs)

PREPARED BY:
~/~ --------- PREPARED FOR:

[g]&OO~&c~~~@@
~&M CONSULTANTS, IrJc.

SUSITNA JOINT'~ENTfUR-E
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M15/31 59

Figure 4.4

Stage and Discharge Data
Cross Section River Mile 47.9

(Delta Islands East)

Stage1 Flow2 Velocity3 TemperatureDate Ft cfs Ftlsec °C
09/06/84 105.15 25,600
09/17/84 103.48 20,100 4.509/22/84 104.10 25,200
10/03/84 103.60 18,000 4.8 6.010/23/84 102.93 0.611/03/84 102.66
11/11/84 103.10 Staging
11/13/84 104.89 Ice Covered

I
I
I

.ii:
"1

i I1Q
'ii I
'.
.11.· I
.~ .

}~I
"

..
• z I"I:
·x

I
I

'F I
II
~I
I

1. Elevations based on altimeter datum established on spike on left bank
tree = 115 feet .
Rebar on right bank elevation = 108.15 feet.
USGS preliminary estimates from Sunshine gage site.
Surface velocity estimates.

2.
3.

Inadequate data for stage/discharge curve

-50-
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M15/31 60

FIGURE 4.5'

Date

Stage and Discharge Data
Cross Section River Mile 59.7

(Kashwitna West)

Stage 1 Flow2 Velocity3 Temperature
Ft cfs Ftlsec 0c

09/06/84
09/16/84
09/25/84
10/03/84
10/23/84
11/03/84
11/11/84

147.37
146.45
146.41
146.13
145.46
146.87
145.88

25,600 6.0
20,700
19,200
18,000 5.0

0.7
Ice Covered

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 -
153 -
152 -
151 -

150-

I
/

/
/

/
/

/
/

I
/

/
/

_149--...._148-
ILl

~147-....
VJ

146- I
I
/

/
/

I
I

I145 ..! I I
stx» I 10,000 II I

I I I I I 100,000

DISCHARGE ( cfs)

PREPARED BY:~,-,--------- PREPARED FOR:

G{]&OO~&c~~)@@
~&M CONSULTANTS. IrJc. 51'
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M15/31 61

FIGURE 4.6

Date

Stage and Discharge Data
Cross Section River Mile 59.7

(Kashwitna East)

Stage 1 Flow2 Velocity3 Temperature
Ft ck FUsee °c

09/06/84
09/16/84
09/25/84
10/03/84
10/23/84
11/03/84

146.6 25,600 7.96
145.75 20,700
145.58 19,200
145.42 18,000 5.68
145.17 0.7
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.

154 -
153 -
152 -
151 -

150-

I
/

/
/
/
/
/

/
/

/
/

/
/

I

/

_149--::: 148-

IJJ
~ 147-
t-
en

146-

/
/
/

145 I I I I I
5peO 10,000

I I I I I I I I I
100,000

DISCHARGE l cfs)

PREPARED BY:~--=---------- PREPARED FOR:

[}{]&OO~&CJ~~©@
F=I &M. CONSULTANTS, IrJc.
ENal.- •• AII a.aLoa'OTa HVCAaLOOlaTa .UAv • .,aJila
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Date

Stage and Discharge Data
Cross Section River Mile 76.8

(Montana Creek)

Stage 1 Flow2 Velocity3 Temperature
Ft cfs Ftl sec °c

09/05/84
09/16/84
09/20/84
10/03/84
10/23/84
11/03/84
11/11/84

11/19/84

234.70 25,600 8.3
233.37 20,700
235.77 31,200
233.42 18,000 8.2
232.69 2.0
229.98
238.31 Staged 0237.19 Ice Covered
236.66

l.

2.
3.

Based on datum established by altimeter on the left bank alcap = 242
feet.
USGS preliminary estimates from Sunshine gage site.
Surface velocity.
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FIGURE: 4,_8

Stage and Discharge Data
Cross Section River Mile 84.6

Date
Stage 1

Ft

266.60
267.40
264.88
267.80
263.20
261.70
263.90
261.58

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

Flow2
cfs

Velocity
Ftlsec

Temperature
°C

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

1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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,/268 ./

267
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_265--_264
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(!) 263<t
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5,000 10,000 100,000

DIS C HA RGE Lc fs )
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FIGURE 4;9

Date

Stage' and Discharge Data
Cross Section River Mile 86.3

Stage:t F1bw2 Velocity Temperature
1Ft. ds Ftl sec °c

06/14/84
07/28/84
08/15/84
08/27/84
09/05/84-
09/16/M
09/18/84
10/03184
11/19/84

ill ..70
276_aT
21·LGl
UlLOa
27Z_87
272.23
271_90
21l.69.
27:L6G:

69~,9CDO
80\,300
4&,,000
81;r600
25,700
20,700
20,700
18,000

1. Waiter surface elevation, rreferer:rcedto project datum.
2. UiSGS:·:preliminary estimates, from. Sunshine gage site.
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~ 273-
~en

272-

271 +----.--,.---.---.-.-----.- __ .,-_..,----;_.,-..,-..,-,, _5,oob I I I 10,000 I I I I I I I I loo,ooo

DISCHARGE ( cts )
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Stage and Discharge Data
Cross Section River Mile 87.8

Stage1 Flow2 Velocity TemperatureDate Ft cfs Ftlsec °C
06/14/84 282.40 69,90007/28/84 283.50 80,30008/15/84 280.60 46,00008/27/84 282.82 81,60009/05/84 279.20 25,70009/16/84 277.50 20,70010/03/84 276.33 18,000
1. Water surface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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'FIGURE' 4.J l'

Stage and Discharge Data
Cross Section River Mile 90.0

Stage1
Ft

294.93
296.60
294.60
293.70
293.70
293.27
292.80

Flow2
cfs

Velocity Temperature
Ftlsec °cDate

06/14/84
08/27/84
09/05/84
09/15/84
09/16/84
10/03/84
11/19/84

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

1. Water su rface elevation referenced to project datum.
2. USGS preliminary estimates from Sunshine gage site.
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DISCHARGE (cfs)
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FIGURE 4.12·

Date

Stage and Discharge Data
Cross Section River Mile 91.7

Stage 1 Flow2 Velocity Temperature
Ft cfs Ftl sec DC

06/14/84
07/28/84
08/15/84
09/05/84
09/13/84
09/16/84
10/03/84
11/19/84

303.10
304.12
302.76
302.22
301.40
301.34
300.97
301.41

69,900
80,300
46,000
25,700
22,600
20,700
18,000

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

Date

Stage- and Discharge Data
Cross. Section River Mile 93.3
t 2

Sbs,a HeW' Velocity Temperature
Ft cfs Ftl sec 0C

06/14/84
07/28/84
08/15/84
09/05/84
09/11/84
09/16/34
10/03/84
11/19/84

313.00
31:1-96,
311 _67
3n:L5&
JTO'.20,
309 ..99
309.4t
30ELl2.

69,.90~
80',.300
46,000
25.,,700
23,600
20",,700
18,,.000

1. Water surface- elevation refarencad to project datum.
2. USGS prelhnlnar-y estimatea from Sunshine gage site.
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t~. I: FIGURE: 4.14:..~ ,
.1

I\j Stage and Discharge DataIII'S I· Cross Section River Mile 95.9
l ' LRX - 0.7."
~!I Stage 1 Flow2 Velocity TemperatureI Date Ft cfs Ftl sec °c,~

"II 09/16/84 323.69 20,700 - -
\-1':' 09/26/84 323.18 18,500 - -
~, 10/03/84 322.81 18,000 _ _

'f I 1. Water su rface elevation referenced to project datum.l 2. USGS preliminary estimates from Sunshine gage site.
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Date
Stage 1

Ft

Stage and Discharge Data
Cross Section River Mile 97.1

LRX - 1.0

Flow2
cfs

Velocity
Ftlsec

Temperature°c
09/11/84
09/16/84
09/26/84
10/03/84

333.22
332.89
332.50
332.30

9,300
8,200
7,650
7,700

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

Inadequate data for stage/discharge curve
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FIG URE' 4. 1 a:
stage and Discharge Data

Cross Section River Mile 98.0
LRX - 2.0

Flow2 Velocity
cfs Ft/sec

Stage 1
Date Ft

09/11/84 339.00
09/16/84 338.40
09/27/84 337.00
10/03/84 337.26

9,300
8,200
7,400
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
°c
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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 r-Iver 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.
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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 n.iddle river
ice cover was destroyed by May 20. Ice debris had accumulated as jams at
the following locations (river miles):

148
145
144
139

135
131
126.5
122

120.5
119
113

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 o(ice or break-
up drive began, and approximately 8 hou rs 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 pari: 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 ~II the sloughs and side channels. Sloughs 22, 21, 16
and the lower portion of 11 were flooded, as well as 9 and 8A. The water
rose to within 1 foot of overtopping the entrance berm to Slouqh 11. This
berm generally does not overtop at river flows less than 42,000 cfs. The

I:
I.
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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 litt!e damage occurred. The railroad bed
between RM 110 and 108 was not damaged this year, but ice came within
3-4 feet of the tracks. A north bound train was delayed for about 1 hour
while the jam at RM 109 held, jeopardizing the tracks with flooding. When
this jam broke at about 2:30 p.m. the ice debris flowed out of the middle
river and continued unobstructed to Cook Inlet. A shear wall measu ring
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.

I.
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TABLE 5.1

SUSITNA RIVER HISTORICAL BREAKUP DATES

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

May 15

May 17

May 16

May 9

May 8

May 13

May 8-9

May 15

May 10

May 8

May 24
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Monthly Meteorological Summaries From
Weather Stations at Denali, Watana, and Talkeetna
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~1~nHL.YI SUMMARY FOR DENALI WEATHER STATION
(~ DATA TAKEN DURiNG Seo·feMber. 1984 ~
.~ I"
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I RES. RES. AVG. MAX. MAX. DAY'S
tJ

I HAX. HIlL MEAN !HMD WIMD IIIMll GUST GUST P I VAL MEAt! tlEA"l SOLAR
DAY TEIiP. TE!'!P. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRF.CIP EtlERGY DAY

'I DEG C DEG C nEG C llEG hiS MIS DEG MIS % lltG C liM WH/SQK-----------------------------------------------------------------------------------------------------
I 12.0 -3.1 4.5 nit lin **** 1** un u* 42 -9.0 0.0 UUI\.' 1I 2 11.9 -.1 5.9 fll *1I*, lUI III l!llIlIII 45 -B.3 0,0 *ltl!UI 2·

3 10,8 -2.:! 4.3 *** u** 1**1 UI 111* IU 45 -9.0 0.0 f~;**** 3
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~. 6 lo.B 3.3 7.1 !in !!UI lin III UH III 54 -4.6 1.4 0**** 6

I
7 11.5 3.5 7.5 III un un In 1*** 11* 56 -4.6 ,4 ***Ult 7
8 13.7 .5 7.1 *** *1** illIll III IH* UI 59 -3.0 0.0 **1*** 8
9 14.7 -1., 6,13 *** IIU **** HI *11* 11* ~. -4.1 0.0 IHI*!! 9.JO

i' 10 13.0 -1.6 5.7 *11 **u **** 1** nu UI 49 -7.0 0.0 !!I*III 10, I 11 13.1 -.5 1103 *1* IIU **** **1 1**1 1** 44 -7.6 ,2 U*I*, 11
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15 10.6 1.5 1,.1 *n un lUI UI 11** *n 45 -8.9 2.4 H***, 15

t 16 12.2 -.5 5,9 lin lI*n *1** u* ***1 UI 62 -3,5 0.0 *11*11 16
1 I

17 10.5 3.5 7.0 167 1.1 1.2 174 7.0 5 04 -,6 7.2 Inu, 17
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I
I



I l~ & M CC) N~:)l.J 1... 'r ANT ss ... :1: NC .
1"
';) ~:)u ss :1:T N A H Y ::0 I~ C)E I... t::: C T l~ :I:C p' I~D ...TECTt;' IIr'~'?!~f: MtTI.ILY SlJMMflIRY FOR DENI~LI WEATHER STATION.£.}

in A TAKEN DURING October~ 1984
t. .... -.. _ ............

.~ I RES. RES. AVG. HAX. HAX. DAY'S

I MAX. HIN. tlEAN WINTI W!N!) lUND GUST GUST P'VAL HEAN tlEAN SOI.AR;:;5

~} I
DAY TEMP. TEHP. TEMP. DIR. SPD. SPD. DIH. SPD. DIR. RH DP PRECIP ENERGY DAYDEG C DEG C DEG C DEG MIS HIS . DEG HIS % DtG C IiH \tH/SGK
--------------------------------------------------------------------------------------------------

'~ 1 9.9 2.6 6.3 *** 11** .u** nl uu In ** UII* *UIl IUH' 1
}j I 2 7.7 1.2 4.5 u* uu *u* UI 11** I" II **11* 1**1 H**I* 2

I 3 7.0 -3.5 1.8 1** *!fU u** UI *nl !III 1* IU** lUI U**111 ;;
4 6.7 -6.7 0.0 UI l!I** *111 *11 *Hll 1** n *11** 1**1 H*I** 4

I 5 6.1 -3.3 1.2 182 2.2 2.5 177 9.5 S 51} -5.3 uu 1lI*1** 5
6 . 8.4 -1.5 3.5 178 2.5 3.3 131 12.7 5 or. -4.0 **11 ****** 6
7 5.5 -2.2 1.7 347 2.0 2.4 340 7.0 tlMW 75 -2.4 1*** ****111 7

''Ii 8 7.5 -1.0 3.3 134 2.0 3.6 139 14.6 SE 76 -.7 81 1**1 UUII
I 9 2.9 -4.0 -.b 353 1.0 1.7 35b 5.7 M 88 -1.9 1**1 u**** 9

10 3.1 -7~9 -2.4 350 1.3 1.7 342 3.2 tlml 81 -5.9 *IH 1***** 10
\. 11 2.3 -8.4 -:3.1 177 .9 1.7 172 10.2 S 81 -4.4 HU 1*1**1 11t

I 12 1.7 -1.1 .3 002 .9 2.7 351 7.6 N 76 -3.7 *11* *111*1 12t n 2. ! -S.l -1.5 013 2.9 3.0 350 7.0 NNE 67 -b.8 *UI UII*, 13
'W 14 -2.7 -6.7 -4.7 353 3.6 .2 349 8.3 N b6 -10.2 1*** ***H* 14
'(1 I 15 -1.6 -10.1 -S.9 359 1.7 ~.O 356 7.0 N 73 -9.0 UIlI UIlI** 15
I 16 .3 -9.9 -<\.8 066 .2 2.1 357 5.7 5 67 -9.3 *H* ****1* 16
t 17 -1.2 -15.5 -IL4 348 l.O 1.7 343 S.7 NNW 66 -13.2 **** *****' 17
j 18 1.9 -14.9 -il.5 02& .4 1.7 143 6.3 NNW 61 -13.0 ***1 IUI** 18
I 19 -1.9 -11.1 • c- OlO 1.ii 2.2 143 8.9 tiNE 61 -11 ,S **** ****** 191 -e .a

20 -4.3 -11.3 -7.8 .358 1.6 1.7 010 5.1 H 76 -12.2 **** *u*** 20
;~ ' 21 ***** ***** nl** !!Il!! **!!~ !t*llI 1** l**lI *** n ****ll u** nun 21t:~; I 22 ill!!l** 1***1 !!**l!l! IlU un un 1** **** III ** *1*** **1* ***H* 22! 23 ,HH U!t u** n* ** *I*H UU I**ll-l!*23'1 i *!l!fU *1*** U*H In ****

24 l!l!1lI1 ***1* l!**n u* **** *1*1 *** l!Ill!ll*n u IU*I **1lI !!lIllIll24

I 25 1**** u*** 1111** !!Ill! **** **** In u** *** ** unl **** uu** 25
26 l!!ll!** !l**I* ilUI *** *1*1 **** *** ***1 *** ** ***** 1*** ****11 26
27 I!l!fU UUll ****!t lin **** **** *** *u* *n ** un* *H* ****n 27
28 **1*1 ***11 l!l!l':l!1*u **1* **** **1 **** IU *1 ***1* **u *1**** 28:1..

i~:
29 Inn nu!!: u*ll!t HlI !!!l!l!t u** lIU 1**1 1!lJ! *If 1**** **** n**** 29f;:i>;

r~ 30 **l!Ill Ul!Il* -l!Hl!!l *** l!l!l!1 ***1 1** HI* u* U **1** **** **ifll** 30
31 lI**l!!: *I**ll ***n l!!l* U!!* 1*** u* ***1 HI -Hi ***** u** **1*** 31

I MONTH 9.9 -15.5 -1.5 007 ,7 2.4 139 14.6 N 71 -7.1 u** l!*****,
GUST VEl ... IH MAX. GUST MINUS .;) INTI:::rWl~I..S 14.0i l••.

::;. ~

I GUST VEl ... (IT MAX, GUST MIi'tUS 1 INTt:Rl)AL 11..4.,
GUST VEL., lH MI'tX, i~UST PI.US '1 INTER~)AI... 14.0

""['

GUST 1JF.L., (.n M(:lX. GUST PLUS 2 HlTI:.RVALS '12.1

NI·F.: RELlH:tlJi::- HUMIDITY I~EI'tDINGS l'tRE UNR1:1..1I'tTil..E WHE:N WIND SPEEDS I~RE U:::SS TH('~NONE I'iETER PER SECor-HJ • ~;IJCH RE?llHNGS HAVI:: NOT BI::EN HICLUDF.:D IN THE D(4ILY
OR MONTHLY MEl'll\! I::OR R1:.1..AT JI,)I:. HUMJDITY I=':ND DEW PDINT.

I
I



.~t
I I~ ~ M Cc)N~:)UI... TANTB .. :t:NC'~a11 I SUS:I: TNA H Y X) I~C) E I...E C T r<: :t:c p I~D .r t:::C T,~l

lii~'

p~.~~tONTHLY SUM~1ARY FOI~ DENALI WEATHEI~ STATION, , ATA TAKEN DURING NoveMber~ 1984

I;)<~ Ii RES. RES. AVG. MAX, HAX, DAY'SMAX. tlIN. MEAN IIIND WIND WIND GUST GUST P'VAl MEAN MEAN SOlARH"

t~, I ;;AY TEHP. TEtiP. TEMP. DIR, SPD, SPD. DIR, SPD. DIR. RH DP PRECIP ENERGY DAY
~ DECC DEG C DEC C DEC HIS HIS DEC HIS % DEC C Ht! WH/SllH

I
------- -----------------------------------------------------------------1 IIf!tl ..lfll !tI1** Ifl ll**1 1**1 !til U** 1** II 11**1 !fIa lUlU 1I 2 -10.1 -15.1 -12.6 127 ,2 .7 196 2.5 ENE 65 -16.8 1**1 I**IU 2",. 3 -7.6 -18,5 -13.1 316 .4 1.4 359 3,8 NNW 65 -18,2 UII H*I*, 34 -9.2 -14.3 -11.8 139 .8 1.4 152 6.3 SE 68 -16,2 'Ifl flliU 4

l I 5 -3.1 -13.0 -s.t 190 2.1 2.6 187 9.5 S 16 -10.6 n** HUH S6 -1.5 -1.8 -4.7 131 .3 1.1 207 5.1 SSE Bl -1.6 fnf IIIUI 6¥ 1 -3.6 -8.3 -6.0 011 .4 1.1 183 3,2 NNII 86 -7.3 ***' H*HI 7'~

8 -7.5 -8.7 -B.1 343 .5 1.8 000 6.3 N 85 -10.2 u** lUlU 8I 9 -8,5 -13.9 -11.2 147 .3 .9 118 3.8 S 83 -12.3 u** fI*II' 910 -11.8 -21.4 -16.6 009 1.3 1.4 024 4.4 NNE 18 -17,5 UU Iflfll!10.. 11 -16.8 -28.4 -22.6 009 .5 .8 343 3.2 NNW 73 -21.9 n*, "***1 11f I 12 -19.4 -28.1 -24.1 345 1.9 2.1 348 5.7 NNW 71 -28,6 1*11 lUI II 12i 13 -17.1 -32.3 -24.1 002 .3 1.0 000 4.4 N 69 -31.7 Ha U*HI 1314 -16.1 -29,4 -22,8 089 1.1 2.3 161 8.3 N 70 -25.8 fIl** n**u 14
'ti I 15 -9.8 -17.4 -13.6 174 .7 1.7 169 7.6 SSW 75 -16.9 na 1**111 15J 16 -9.3 -18.6 -14.0 017 .9 1.3 145 5.7 N 81 -16.0 UII 1111** 16
Ii 17 -14.6 -19.4 -17.0 008 .7 .9 028 3.8 N 79 -19.9 UII HII*, 17I 18 -10.1 -21.1 -15.6 062 .4 1.2 175 7.0 NNE 81 -16,9 IIII **"** 181! I 19 -14.4 -23.8 -19.1 156 .8 1.7 164 12.7 N 18 -21,3 *nll IHIU 19r 20 3.3 -15.9 -6,3 156 5.4 7.3 141 26,7 S 71 -10.6 Ulli UIIII 20,'I 21 3.1 -5.8 -1.4 134 6,4 6,5 129 23.5 SE 80 -3.8 III' H*I'* 21(

:'i I 22 -5.3 -13.3 -9.3 357 2.2 2,2 013 4,4 N 84 -10,7 11** "***, 22-1 23 23:i: "**' **In nlll 'II Inl 1**' '** III' U, ** 1**11 *11' "*111"~ j 24 -B,9 -15.4 -12,2 054 ,4 1.1 162 6.3 N 81 -13.7 1**1 IlIln 24:f:,

I 25 -14.0 -21.0 -17.5 194 .2 ,7 189 2.5 SSW 80 -18.3 nil '****' 25'l1: 26 -19,4 -24,4 -21.9 040 .3 ,6 017 2.5 NNE 76 -25,5 'U, 111'** 26.~ 27 -18,7 -28,7 -23.7 063 .2 ,1 019 2.5 NNE 16 -24.9 Ulllf 1II*11'27

1
28 -20,2 -25.2 -22.7 015 ,7 .8 022 2,5 NNE 82 -23,7 n*1 175 28.,·r I 29 -15.4 -21.1 -18,3 024 1.3 1.4 022 3.8 NHE 86 -19.0 **** 215 29s.

." 30 -12.0 -13,7 032 1.5 186 5.1 NNE 89 -15,8 30-15.4 ,8 !llll* 1401.;
);. MONTH 3.3 -32.3 -14,1 103 ,3 1.7 141 26.7 N 78 -17.4 **** 530II;t GUST VEL. AT MAX, GUST MINUS 2 INTFI~VALS 19,0';

I
GUST ~)EL. AT MAX. GUST MINUS 1 INTERVAL 24.B

A:

I GUST 'JEL.. AT MAX, GUST PL.US 1 IN'H::r<VAL 1(Y. '7
'!' GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 25 1·4"J"~- :

NOTE: RELATItJE HUMIDITY READINGS Ar~E: LJNI~EL.IABL.E ~JHEN WIND SPEEDS ARE L.ESS THAN'li. I ONE METER PER SECOND, SUCH r~EADINGS HAVE NOT IIEEN INCL.UIH::nIN THE DAILYOl~ MONTHLY MEAN FOR RELATIVE HUMIDITY AND DHJ POINT.

I
I



:J: NC •

ss l.J ss :1: T NA HY 1) I~C) E I... I:::C T F~:1: C P I~C) .r I::: C T

STATION

RES. RES. AVG. MAX. MAX. DAY'SMAX. HIN. HEAN WIND WIND WIND GUST GUST P'VAl I1EAN i'EAN SOLARDAY TEHP. TEMP. TEHP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAYDEG C DEG C DEG C DEG HIS HIS DEG HIS % DEG C liM WH/SQM
------------ -------------------------------------------------------6.9 -12.9 -9.9 189 5.0 5.0 189 B.9 S 86 -10.8 !f.n 2452 -7.8 -14.6 -11.2 180 1.2 2.4 193 8.9 S 85 -13.0 IU* 135 2.
3 -3.7 -10.9 -7.3 203 2.3 2.8 196 8.9 SSW 8a -a.o **" 131 34 5.1 -4.B .2 176 4.8 5.6 226 25.4 S 7B -3.3 nn 65 45 .9 -7.3 -3.2 166 4.3 5.1 152 15.9 SSE 86 -3.7 ,**. 115 5
6 -5.5 -12.2 -8.9 354 2.5 2.6 347 7.0 N 85 -11.5 '**, 310 67 -5.6 -13.5 -9.6 090 .3 2.1 193 8.9 NNE 89 -10.2 **" 135 78 -6.6 -8.5 -7,6 015 2,1 3.4 348 8.9 NNE 87 -9.3 lUI as 8
9 -7.9 -22,3 -15.1 024 5.3 5.5 010 12,7 NNE 62 -17.6 **** 105 9
18 -18.6 -30.5 -24.6 171 .8 1.9 175 8.9 H 76 -26.3 uu 115 10
11 -20.1 -26.1 -23.1 003 1.2 1.5 002 3.8 N 76 -26.9 111*. IBS 1112 -15.1 -30.7 -22.9 032 1.7 2.2 047 6.3 NE 66 -26.4 !!I** 145 1213 -16.6 -29.6 -23.1 005 1.6 1.7 032 6.3 N 73 -26.5 "" ttl 1314 -16.7 -31,0 -23.9 013 2,3 3.1 029 7.6 NNE 61 -29.0 ***1 80 1415 -17.8 '"30.4 -24,1 895 .5 1.6 152 7.0 NNE 75 -24.2 *II" 9S 1516 -14.2 -20.7 -17.5 075 .2 1.3 175 6.3 S 81 -19.2 **11 135 1617 -8.3 -17.6 -13.0 196 .4 1.2 161 4.4 S 87 -15.1 **'. 101 1718 -5.5 -8.9 -7.2 *** IIU nil nl UII 1111 96 -7.9 llllli 45 1819 -3.7 -22.8 -12.9 017 4.9 5.1 016 11.4 NNE 53 -19.9 II*' 11S 1920 -22.4 -28.3 -25.4 002 .7 1.4 358 4,4 N 60 -30.7 11** 55 2021 -18.6 -27.4 -23.0 175 .2 1.2 339 5.7 S 73 -25.1 *n. 48 2122 -12.5 -21.9 -17.2 183 1.2 1.7 169 8.9 SSW 80 -18.8 1**' 85 2223 -5.0 -12.2 -B.6 189 2.0 5.2 008 14.0 S 89 -18.9 *'" 165 2324 -9.6 -20.S -15.1 016 3.3 3.6 Ott 8.3 NNE 72 -18.4 IU' tOO 2425 -13.5 -22.7 -lB.l 153 1.4 2.3 187 10.8 S 81 -19.3 *n. 91 2526 -11.0 -19.5 -15.3 023 3.4 3.6 015 8.9 NNE 76 -18.0 .... 85 2627 -17.9 -33.0 -25.5 019 ,4 1.0 008 3.B N 76 -27.0 *n. 231 272B -21.9 -35.7 -28.B 151 1.4 ' ~ I) 167 8.9 S 73 -30.6 **** 235 28".e;.29 -13.3 -25.9 -19.6 178 2.2 3.3 136 8.3 S 78 -22.4 **** 45 2930 -2.2 -12.8 -7.5 164 6.7 7.0 159 17.8 SSE 74 -10.4 UH 80 3031 2.6 -5.6 -1.5 155 6.0 6.a 151 19.7 SE 78 -4.2 nu 148 31MONTH 5.1 -35.7 -15.2 129 .6 3.1 226 25.4 NNE 77 -17.6 **,* 3800

GUBT '·)EL.. AT MAX. GUST MINUS 2 INTEI~VAU3 8.3GUST VEL. AT MAX. GUHT MINUS 1 INTERVAL 22.2GUST t)EL. AT MAX. GUST PLUS 1 INTERVAL 1'·- ':>..J, c;GUST VEL. AT r1AX. GUST PLUS 2 INTER'JALS P "I
J. '"'

REL.ATIVE HUMIDITY READINGS AI~E UNI~EL.IABLE I~HEN IHND SPEED!:l Ar~E LESS THANONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILYor~ MONTHL.Y MEAN FDR RELATIVE HUMIDITY AND DEtoJ POINT.
I
I



I I~ &. i"1 CDN~:)UI... TANTS ." :1: N C .
I ~:)l.JS :1:T N A H Y 1) I~C) J::: I... I:::C T I~ :I: C p I~D ...TECT

~TI-IL.Y SlJMMAln FOR ~JATf.\Nf.\WEATHEI~ STATION
TA TAKEN DURING SepteMber~ 1984

RES. RES. AVG. HAX. MAX. DAY'S
!lAX. HIN. HEAN WIND lUND WIND GUST GUST P'VAL IlEAH tiF.AN SOI.ARDAY TEIlP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAYDEG C DEG C DEG C DEG HIS illS DEG HIS % DEG C MM WH/SQIl-----------------------------------------------------------------------------------------------------1 14.3 .1 7.2 062 1.5 2.1 096 6.3 NNE 48 -4.5 0.0 *Ult!! 12 13.5 0.0 6.9 056 .9 1.8 332 9.3 liNE 51 -3.6 0.0 ****** 23 12.9 -1.6 5.6 OB.5 2.1 2.4 139 6.3 Nt 47 -4.9 0.0 I!!I*** 34 13.1 4.4 9.8 092 2.1 2.2 084 7.0 E 50 -1.4 0.0 ***llf* 45 14.0 4.6 9.3 104 1.6 1.9 116 7.6 ESE 55 .5 0.0 ****** 5

6 11.9 4.5 9.2 094 1.3 1.7 069 5.7 ESE 72 2.4 3.4 ****** 67 11.9 3.1 7.5 072 1.6 2.1 136 6.3 E 69 1.5 .8 n**" 7
B 13.2 -.3 6.5 063 2.6 3.1 091 8.9 E 60 -1.3 0.6 !f***** 89 15.5 -.1 7.7 050 .9 1.6 077 5.1 N 53 -2.7 .6 n**** 9
to 15.4 .3 7.9 069 1.1 1.7 358 7.6 ENE 52 -2.9 t.O ****** 10
11 14.4 -1.2 6.6 079 1.5 2.1 103 6.3 ENE: 53 -3.8 0,0 *****! 1112 12.5 .8 6.7 117 .1 1.7 184 7.6 E 65 -.2 .2 ****** 1213 9,5 2.9 6.2 654 2.1 2,3 075 5,7 NE: 74 1.5 1.0 ****** 13
14 13.1 3.3 8,2 071 3.8 4.0 091 11.4 ENE 48 -2.4 0,0 ****** 1415 13.2 5.3 9.3 076 3.13 4,1 070 9.9 E 59 1.3 0,0 ****** 1516 13,9 -,1 6.9 303 .8 1.7 272 5,1 1:1 70 ,7 0,0 ****** 1617 11.0 .4 5.7 305 1.1 2,0 279 7,6 II 79 l.B 1.0 ****** 1718 7,7 1.9 4.8 093 ,3 1.4 279 7,6 E 8Q 2.5 6,2 **f*** 1819 6,5 0,6 3.:5 087 1.2 1.9 119 5.1 ESE 84 .7 7.2 ****** 1920 9.5 -.5 4.0 002 2.0 2.5 015 7,0 N 71 -1.3 8.2 ****** 2021 14,4 -3.0 5,7 057 ,7 1.6 on 4,4 tI 64 -3.8 0,0 *Itlt*** 21
22 11.9 -2.7 4.6. 070 2.5 2.8 OB5 8,3 E 62 -2.9 0,0 ****** 2223 10.2 -.3 '5.0 065 2.~ 2.7 078 a,3 ENE 51 -4,4 0.0 *****' 2324 9.2 1.8 5,5 065 2,9 3.2 076 8,3 liE 46 -4.7 0.0 ****** 2425 10.1 2.6 6.4 064 2.3 2,5 066 5.7 ENE 63 -,6 4,0 ****** 2526 \0.4 ,3 5,4 020 ,9 1.4 294 5.1 N 67 -,5 0.0 ****** 26?7 11.4 -1.7 1.9 077 1.7 2,2 112 7.0 E 67 -2.7 0.0 u**** 2729 19.3 -.2 5.1 070 3,6 3.7 089 8,9 ENE 56 -2.9 0.0 ****** 2829 9.4 - ') 6.3 068 4,1 4.3 075 12.1 ENE: 75 2,4 0,0 ****** 29.) .i-

30 10,8 4.7 7,8 082 5,6 5.7 088 12.1 E 63 .4 0.0 ****** 30IiOIlTH 15.~ -3.0 0.4 069 1.8 ') e 075 12.1 ENe: 62 -1.2 33.6 ******f..,-J

GUST VEL. AT 1'1('\X.GUST MINUS .) INTERVI~I.S 8.3c:
GUST VH .. IH MAX. GUST MINUS '1 INTERVAL '1 () ,8
GUST I.JF.I.. , IH M('~X, GUST PI.U!::;1 INTERVt-II.. 1'l.4

I GUST VEl_I AT MAX. GUST PLUS 2 INTERVALS 8,3

NOTF: REI...IHJ:VEHUMIDJ.TY REI~nJ.NGS I~RE L1NI<EL Il~r~I..EWHEN WIND SPEEDS AI~E LESS THAN
I ONF:: METF.R PER SECOND, SUCH READtNGS HAVE NOT BEEN T.NCLUDE:n IN THE DAII. ..YOR MONTHLY MEI~N FOR REI..ATJVEHLlMIDITY f.'1NDDEl..) POINT.

I
I
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'f
~,*.. tONTHLY SUMMARY FOR WATANA WEATHER STATION

~

ATA TAKEN DURING October~ 1984
eT.;

}
I-~1 RES. RES. AVG, IIAX. IIAX, DAY'S

~i IfAX. 'tIN, IIEAH WIHD lUND WIHD GUST GUST P'VAL MEAN IlEAN SOLARiI DAY TEIIP. TEMP. TEIIP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERCY DAYDECC DEC C DEC C DEC HIS "IS DEC HIS % DEC C tin WH/SQ"-------- ---------------------------
-:ti 1 11.7 2.9 6.8 076 4.5 4,7 092 10.2 ENE 62 -.2 **** H**U 1

II 2 8.9 .5 4.7 958 2.0 2.5 082 6.3 NE 72 -.5 HII HU" 2~t 3 8,3 -2.5 2,9 062 1.7 2.1 884 6.3 E 74 -2.9 u** ***"' 3t-
4 7.8 -5.8 1.0 073 2.9 3.0 090 8,3 E 66 -5.3 U!If UII" 4

1- 5 6.1 -1.1 2.5 069 4,4 4.5 876 11.5 ENE 63 -3.5 JU' 2336 51. 6 6.8 .1 3.5 069 3,7 3.9 069 8.7 ENE 68 -1.7 IHI 1235 64 7 7.2 -2.2 2.5 067 2.3 2.4 071 9.2 ENE 83 -.0 **Ift 1035 7;0;;

8 6.7 .1 3.4 072 2,1 3.3 072 8.3 EtlE 90 1.9 1**1 885 8~-

'f I 9 3.4 -2.4 .5 063 .7 1.1 097 3.7 H 92 -,6 1!fII 995 9
" 10 5.5 -5.0 .3 073 2.3 2.5 085 7,4 E 83 -2.8 n** 1995 10~ .1-1 5.2 -4,5 .4 081 2.2 2.6 874 8.3 EHE 85 -2,2 fillf 154. 11.
t' I 12 2.4 -1.9 .3 271 1.4 1.5 261 6.0 W 89 -1.3 IHI 1325 121i'

B 13 4.2 -3.2 .5 138 1.5 1.9 149 6,4 H 72 -4.5 lUI 1948 1314 .2 -5,5 -2.7 851 1.9 2.0 047 6.0 NE 66 -7.9 HU 1380 14
'a I, 15 .5 . -8.4 -4.0 291 .5 1.2 268 5.1 II 77 -6,6 .11' 1165 15
I 16 2.0 -5.0 -1.5 070 2.6 2.8 849 7.B HE 74 -6.7 IHI 1868 16
~ 17 3.3 -11.1 -3.9 064 2.4 2.7 065 8.3 NE 56 -12,4 *!lfl 1558 17
~ 18 4.2 -7.6 -1.7 877 3.6 3.B 077 8.7 EHE 46 -11,8 1111 1365 18,1 I 19 1.5 -6,6 -2.6 075 .8 1.6 082 6.1 E 59 -9.8 *'Iff 925 19,i 20 -2.2 -7.5 -4.9 175 4.3 4.4 082 9.7 EHE 78 -7.9 HH 905 20~:~ 21 3.2 -2,2 .5 015 5.7 5.8 082 12.8 ENE 69 -4.6 *1** 1210 21Ii 22 4.5 .3 2.4 076 4.8 5.0 016 12.4 EHE 75~ I. -1.5 1111 620 22I 23 1.2 -5.3 -2.1 265 2.5 2,6 252 7.4 W 96 -2.6 I!!II 535 23"'; .
~{i 24 0.0 -18.8 -5.4 012 1.2 1.& 032 5,5 HE 80 -9.6 Ilfl 1535 24"

25 -.7 -12.7 -6.7 OSB 1.8 2.2 872 6.0 E 56 -13,2 *!fII1 1175 25Ii 26 -2.0 -14.0 -8.0 069 1.8 1.9 086 5.5 EHE &0 -15,5 f*lf 1125 2627 -1.1 -14. t -7.6 077 1.3 1.5 079 4.1 ENE 67 -15.3 ***' 1875 2728 -4.5 -14.3 -9.4 074 3.2 3,3 074 9,2 ENE 65 -15.7 nl* 1075 28I 29 -8.3 -16.~ -12.3 077 3.4 3.6 083 9.7 E 53 -20,0 *'*' 1035 2930 -9,4 -15,8 -12.6 977 4.6 4.1 092 18.1 EHE 52 -19.7 Ilfll 550 39_31 -4.6 -11.7 -9.2 074 5.0 5.0 070 11.0 ENE 62 -15,1 ***' 895 31
I HONTH 10.7 -16.2 -2.0 170 2,4 3.0 076 12,4 EtlE 70 -7.1 IIU 33266

GllBT 'JEL. AT MAX. GUST MHHJS r.) I~JTEPI.JALS C?7c:GUST VEL. AT MAX. GUBT MINUS 1 l:NTERVAL 10.1I GUST VEL. AT MAX. GUST PL.US 1 INTEI~lh~L 10,6GUST VEL. AT t1AX. GUST PLUS 2 INTERVAL.S 9.7
I:.IOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN tHND SPEEDS ARF LESS THANONE METER PER SECOND. SUCH RI::ADINGS HAVE NDT BEEN INCL.UDEJ) IN THE DAILY,-

OR MONTHLY MEAN FOR RELATI'JE HUMIDITY AND DEt4 POINT.~v
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J MONTHLY SUMMARY FOI~ WATANA WEATHEI~ STATION-~ rATA TAKEN DURING NoveMber .'1984F

'f~
A.~'i

i1,;,'1::j.i

1· I RES. RES. AVG, t1AX. t1AX. DAY'S}.' HAX. HIN. HEAN WIND WIND WIHD GUST GUST P/VAL MEAN HEAt-! SOlAR

i DAY TEMP, TEMP. TEHP. DIR. SPD. SPD. DIR. SPD. DIR, RH DP PRECIP ENERGY DAYDEG C DEG C DEG C DEG HIS HIS DEC HIS ., DEG C IlH WH/SQH.~. to
it

I4;. -----------------------------------------------------------------_._----------------------------------
I -1.5 -14.9 -9,2 095 2.9 2.9 080 7.4 E 65 -14,6 HH 1001 12 -5.9 -14.3 -10.1 091 2.0 2,2 099 5.5 E 55 -la.5 n** 925 2

I 3 -2.6 -14,2 -a.4 077 1.4 1.6 109 4.1 ENE 54 -17.0 **H 731 34 -8.1 -14.6 -11.4 059 1.2 1.5 031 5.1 HE 10 -15,5 u** 635 45 -3.5 -9.2 -6.4 060 4.1 4,1 066 8.3 EtlE 71 -10,0 **111 215 56 -2.D -4.9 -3.4 059 1.3 1.7 072 6.4 ENE 78 -6.5 u** 220 6I 7 -3.3 -7.7 -5.5 021 .2 ,8 097 3.2 II 98 -6,1 un 115 78 -3,4 -7.9 -5.7 094 1.2 1.4 OB8 4.6 E 94 -6,7 HI' 220 89 -6.6 -17.8 -11.a 042 1.5 1.8 085 4,6 ENE 83 -13.3 u** 515 9

I 10 -12.8 -21.3 -17.1 044 1.6 2.0 187 4,6 N 83 -19.3 In* 560 1011 -16.8 -23.4 -20.1 080 1.5 1.6 Oa9 3.7 E 90 -23.1 *HI 551 1112 -15.9 -25.0 -20.5 982 2.0 2,2 105 5.5 E 71 -24.9 *!!I* 570 12j'

I 13 -13.5 -22.8 -18.2 078 3.7 3.8 872 9.1 E 66 -23,4 HH 565 13ig 14 -13.5 -20.1 -17.1 066 5.7 5.8 064 11.8 ENE 67 -22,1 n** 305 1415 -7.4 -13.3 -10.4 871 4.2 4.3 071 9,2 ENE 72 -14,0 un 335 15It 16 -7,5 -14.3 -10.9 084 2.3 2.4 876 6.4 E 89 -11.6 nl* 395 16..~
'Q I 17 -10.3 -16,3 -13.3 069 4.8 4,0 076 9.7 ENE 87 -14.2 !lfH 295 11I 18 -8.5 -14.9' -11.7 862 3.1 3,2 878 7.8 ENE BB -12.4 u** 390 18i 19 -u.s -16.2 -13.4 011 3.1 3,2 062 11.0 ENE 85 -15,6 -UII 56. 19
I 20 ,4 -12.0 -5.a OBI 7.1 1,2 102 14.3 E 83 -9,5 UIl! 110 2021 1.3 -4.9 -1.8 034 .6 2,8 OBt 10.1 WNW 93 -2.3 nl* 175 2t22 -4.6 -10.7 -7,7 004 1.2 1.3 oot 3,7 N B9 -9.3 **u 360 2223 -7.6 -11.0 -9.3 017 ,9 1.1 055 4.1 N 94 -10,6 lIlfH 161 23I 24 -9.6 -12,7 -11.2 349 .7 .B 000 3.7 N 93 -12.9 un 65 2425 -12.6 -17.1 -14.9 061 .7 .B 103 2.3 NNE 91 -15.5 !lUI lOS 2S26 -17.B -22.1 -20.0 OB7 1.4 1.4 091 4.1 E B4 -21,9 un 180 26I 27 -12.1 -23.2 -17.7 oa6 2.5 2.5 079 11.0 E 83 -18,1 lUI 61 2728 -11.7 -14.7 -13,2 069 4.5 4.6 060 B.3 ENE 82 -15,6 !!III* 120 2829 10,4 -13.3 -1.5 074 3.3 3.5 077 7.4 EtlE Bl -13.9 lUI 131 29
I 30 -8.3 -13.3 -to.9 OB2 2.0 2,1 065 6,9 E 93 -13.8 nu 140 30HOlfTH 10.4 -25.0 -11.2 070 2.3 2.6 102 14.3 £If£ 79 -14.4 Ulfl 10705

GUST VEL. AT MAX, GUST MINUS 2 INTEr~VAul 12.0IJ GUST VEL. AT MAX. GUST MINUS 1 INTERVl\L 1=3,4GUST VEL. AT MAX. GUST PL.US 1 INTEr~l)AL 12,4GUST 'JI~L. AT MAX. GUST PLUS 2 INTERIJALS 11 ,~5
10TE: REL.ATIVE HUMIDITY REAl)ING~:;ARE mmELIABL.E ~II-JEN WIND SPEEDS AI~E LESS THANONE METEr~ PEJ~ SECOND, SUCH I~EAl)INGSHAVE NDT '£lE:ENINCLUDED IN THE DAIL.Y
I or~ MONTHL.Y MEAN FOR RELATIVE HUMIDITY AND DE~J POINT.

I
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~ tONTHLY 5lJMMI~RYFOR WATANA WEATHER STATIONJ;j

~

ATA TAKEN ~I~~ING !?~,ceMber., 1984
:..'i':.i.

I I RES. AVG.t"' RES. IIAX. IIAX, DAY'S,."1'-

i HAX. NIH. /lEAH IlIHD IlIHD WIND GUST GUST P'IJAL HEAN ItEAN SOLAR,
#:.~:

I:' DAY TEMP. TEIlP. TEIIP. DIR. SPD. SPD. DIR. SPD. DIR, RH DP PRECIP ENERGY DAY,~ DEC C DEG C DEG C DEG illS ItlS DEG illS % DEG C lilt IIH/SQK
I 1 -5.8 -8.5 -7.2 050 3.6 3.7 050 b.4 tiE 79 -10.2 u** 125j I 2 -4.1 -8,7 -6.4 157 4.4 4.5 059 7.8 HE 75 -10.3 flU 135 23 -2.9 -4.9 -3.9 061 4.2 4.3 070 7.4 ENE 75 -7.8 11** 115 ' 3

4 0,0 -2.9 -1.5 168 4,8 4.9 089 11.0 ENE 7S -5.2 11** laS 4
I 5 -1.0 -b,7 -3.9 Ob5 3.7 3.a 06B 9.2 ENE B5 -4.a lUI 125 51 & -6.7 -18.1 -B.4 8b9 1.0 1.1 072 2.B E 87 -10.6 un 120 6j 7 -6.7 -9.5 -!J.l 070 1.5 1.7 07b 6,4 ENE a8 -9.b HI! BI 7.:1 8 -b.7 -9.3 -9.0 278 2.3 3.b 266 10.1 II 92 -9,3 'In 85 8-;

I 9 -9.4 -19.3 -14.4 332 .7 1.5 262 7.4 H 85 -lb.2 1**1 265 910 -15.S -20.6 -ra t 072 4.5 4.6 057 11.0 ENE 7S -20.9 un 117 10
11 '**** ,**n **1** HI IU* u** *11 Iflll Ill! ** 1I1l1*,UlII 1*1*** 11

~
I 12 'H'I nu, 1**" n* IIII HII UI UII HI n 'II*, nil *I***, 1213 -16.5 -21.6 -19.1 OB8 1.7 1.B 100 ".b E 73 -22,7 1**1 48 1314 -IB.7 -24,5 -21.6 OB2 2.4 2.5 095 7.8 ENE 65 -26.9 uu 222 14~ 15 IlHI* 'UUIl HUll **1 **H *UI U* *IU UI III IIUI '*** U"H 15

.~ I 16 *1*** n*" UIII *H 11** 1*11 111* u** *'* ** 1**11 1"* ***'1* 1617 -7.9 -11.3 -9.6 115 ,7 .9 094 3.2 ESE 93 -10.3 1**1 13 17j IB -4,0 -8,4 -6.2 097 .8 .9 126 2.B E 93 -7,1 uu 50 18•,,"t, I 19 -3.1 -12.9 -B,O 078 2.1 3.2 079 B.7 E 70 -13.B lUI 305 1920 *1111 In" **1** II' un 1**' !!II **n UI U IIIII u** n**u 20.~ 21 **U! 'HI* *IUI III lin IIU *11 UII *** U *uu u** HilI! 21~ I. 22 ***** 'I'*, *U'I "I 1*** ,'U III *IU *1* *' *u*, *HI nUll! 22J
.i} 23 ***** nH* III1H Hi Iffll lin nil IIl1fll*n ** UIU un Iflllil 23~: 24 1111* nllu Hili u* IU* lUI 11* IU* UI III llllll' **11 ***111 24
I, 25 1I11*1!t*1111 IIItlU 1111 111* 1*1* U, *u* fI* II u*,* UII* *HI*I 2S2& 1111'1 11111 **111 'III *u* lUI *11 nil *1* II *111* UI* n**11 2627 n*'!f Ilf*n IIl11l!fIf!f lin **** UI u** n* ** 11**1 *u* IU'H 272B 111*1 I'**, ***u II' 1**1 U*I n* u** *11 n *1II1* *1*' ****** 2B

4f; I; 29 !fllif 1**** HI*!f *** lUll **11 1*1 11** 11* III '1111 11tlI* 11**** 29f<f- 30 '**'1 *1111 IU** 1*1 fill! *111 u* 11** 11*** **11 III1IU 30~ II" U
:-':' 31 Ilfll* 11**1 *1I!Ht *0 *I!f* **u 1111 lUI III ** IUU 111* **u** 31I, MONTH 0.0 -24,5 -9.6 063 2.3 3,0 089 11.0 ENE 80 -12.4 11** 1910

GUST VEl" fH MAX, GUST MINUS ':l INTER\)ALS 10.1t.;

I
GUST VEL. AT MAX. GUST MINUS 1 INTERWIL 10,6
GUST VEL, AT MAX. GUST PLUS 1 INTERVAL 8.7GUST VEL. AT MAX. GUST PLUS 2 INTE:RVALS 6. (7

"-¥i

I~OTF.::RELATIVE HUMIDITY READINGS ARE UNRELli~BLE WHEN WIND SPEEDS ARE LESS THr=.-.NONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

I
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SEP 1984
TALKEETNA, ALASKA

WEA SER CONTRACT nET 08S
I SSN I 198-0424

STATE AIRPORT

LOCAL
CLIMATOLOGICAL

Monthly Summary
DATA

lAIIIUDE &2° 18 ' lONGIIUDE 150°0&' ELEYAIION IGROUNDI 345 rEEl IIKf ZONE ALASKA

DEGREEOATS HEAl HER TlPES SNOH AlUAGE
WIND SUNSHINE I SKT COYERTEnPERA TURE OF

BlSE 65°r ICE PREClPIIAIIDN SUIIDN In.p .H.) ; IIENIHSI1 rOG PELLE IS PRESSURE- - 2 HEAVY rOG DR ~ IN e FASIESI..~ .... ~ ~C> :> ~~ 3 IHUNDERSIORN ICE ON .. ~ INCHES ..: ~ e aut ~"'~ - Q. ~ CZ>~ c 4 ICE PElLElS GROUNO ~ e v> ~ ;:~= ~= .~ ~ ... '"c ~ e;~'" 5 HllL AI ElEY. - - Z 0'" '"a: a:
'" '" => ~ ~ Z e c, ~

::Z:z
x: x: ~ :> 0 ~ ..

'" '" 6 GLAZE 0200 co - v - 35& ~ ~ - v> - a. ~ v>:> :> '" -z "'- .. '" .. '" ~'" -~ - ~ - ~ z v> z ",ez: z: c a: CO - .. - .. 1 DUSISIDRN
a: '" .", FEET ~ ~ e .... ~ - :> -- ....~ - - a: c z: a:~

~§ ~v

~~
:> ~ a: .... .... :> .... a: v> Z:lC

,. Z .... Q. 0 ~'" 0'" B SNDlE, HAZE INCHES - .. A90VE v> ~ ~ a: z e z e -... ... - > ... a: >~ o~ c_ ... ... > e; - i: :> e -0 ce x: x: ... e ... co :Z:CZ> .... CZ> , BLOHING SNOW '" - H. S.l. a: a: c e Q. v>_ :c - e1 2 3 4 5 & 7A 7B 8 'I 10 11 12 13 14 15 1& 17 18 1 20 21 22
01 &4 33 4'1 -2 37 1& 0 0 0.00 0.0 29.590 1'1 1.2 3.0 8 20 1 1 0102 && 32 4'1 -2 31 1& 0 0 0.00 0.0 2'1.&'10 34 0.3 2.7 & 19 1 1 0203 &5 34 50 -I 33 15 0 0 0.00 0.0 29.540 01 1.2 1.8 11 02 0 0304 &5 34 50 0 15 0 0 0.00 0.0 'I 15 & 0405 &5 33 49 -1 39 1& 0 0 0.00 0.0 29.310 20 1.& 4.1 10 20 4 050& &3 39 51 1 44 14 0 0 0.0& 0.0 29.310 17 2.3 4.8 15 19 & 0& IC7 &1 42 52 3 45 13 0 0 C.02 0.0 29.335 34 3.0 3.9 1 3& 9 9

01 I08 &9 44 5&. 1 42 9 0 0 0.00 0.0 29.320 03 1.2 ;.& 10 14 9 9 0909 && 3& 51 2 40; 0 0 0.00 0.0 29.4&0 21 0.9 3.4 1 15 & 4 0910 &91 33 51 3 31 ". 0 0 0.00 0.0 29.410 34 0.5 3.1 8 18 1 1011 &5 34 50 2 15 0 0 0.00 0.0 9 20 1 1112 59 3& 41 -1 41 19 0 1 0 0.08 0.0 29.5&0 02 1.8 3.0 9 31 10 1213 52 44 49 1 45 11 0 1 0 0.0& 0.0 29.590 3& 4.3 5.5 9 35 10 1314 &1 40 51 4 40 14 0 0 0.00 0.0 29.030 01 2.9 4.2 12 34 10 10 1415 &2 40 51 5 42 14 0 0 0.00 0.0 29.910 14 1.2 3.2 9 17 9 10 151& &2 34 49 2 40 17 0 0 0.02 0.0 29. 010 15 0.9 4.7 12 11 4 4 1&17 55 4~ 49 3 4& 1& 0 2 0 0.12 0.0 2~.300 12 0.1 3.5 9 14 10 1719 54 42 48 3 11 0 1 0 0.05 0.0 13 19 10 1819 52 3& 44 -I 40 21 0 1 0 0.7. 0.0 29.590 1& 5.& 7.5 15 15 10 1920 57 33 45 1 39 20 0 I 0 0.11 0.0 29.&10 0& 0.9 4.5 10 02 4 2021 58 241 41& -3 33 24 0 1 0 0.00 0.0 29.990 32 0.7 2.0 & 2& 0 0 2122 &2 21 45 2 34 20 0 0 0.00 0.0 29.935 31 1.3 3.1 9 29 9 & 2223 52 34 43 0 31 22 0 0 0.00 0.0 29.790 02 1.2 2.4 7 18 10 10 2324 55 41 48 & 39 17 0 0 T 0.0 29. &40 01 3.0 3.5 1 34 10 2425 52 43 49 • 11 0 1 0 ~. 17 0.0 9 02 10 252& 58 3& 41 5 40 18 0 2 0 0.00 0.0 29. HO 31 0.1 2. I & 21 4 2&27 &0 3& 48 1 38 11 0 0 0.00 0.0 29.820 31 1.4 4.1 9 2& 3 2128 &2 32 47 & 3& 18 a 0 0.02 0.0 29.490 04 3.1 5. I 9 05 8 1 2929 57 44 51 11 45 14 a 1 0 0.1& 0.0 29.08 021 0.5 4.8 9 17 10 10 2930 58 45 52 13 41 13 0 1 0 0.10 0.0 29.9&0 35 4.0 5.0 9 33 9 9 30
SUN SUN lOUl rOUl

NUNBERDr DAIS IOUl IOUl rOR rHE NONIH: fOTAL SUN SUN1804 11 03 491 0 1. 73 0.0 29.4&503 0.5 4.2 17 02 " 1'l2AIG. AIG. IIG. CEP. AIG. DEP. DEP. PRECIPIIAIION OEP. OAIE: 3 ':ISSULl 111'1. AIG. AIG.&0 I 3& 9 48 ~ 2 39. -82 0 ; .01 INCH. 13 -2.24 &.4
NUNBER or OAIS SEISON 10 OIlE SNOH, ICE PELLErs

GREAlES! IN 24 HOURS A~O DAlES GREAlEST DEPIH ON GR UNO orrOUl rOUl ; 1.0 INCH 0
NUINUN IENP. NINI~UN IENP. 1028 3 IHUNOERSrOp.NS 0 PRECIPIUlI~N SNOH ICE PElLElS SNOH, ICE PELLEIS OR ICE ANO OAlE

)' 70 ° i 310 < 12° ( 0° OEP. DEP. HEAVY rCG 2 o 87 1'l-20 0.0 00 0 4 0 -.'l 3 ClEIR 7 PIRlll CLouOr 7 ClOUOI 1.

* EXTREHE FOR THE HONTH - LASI OCCURRENCE IF nORE THAN ONE.
T TRACE AnOUN T •
• ALSO ON EARLIER OATEISI.
HEAVY FOG: VISIBILITY 1/4 nILE OR lESS.
BLANK ENTRIES DENOTE HISSING OR UNREPORTED DATA.

HOURS OF OPS. nAy 8E REDUCED ON A VARIA9LE SCHEDULE.

DAIA IN COlS & AND 12-15 ARE B~SED ON 21 OR HORE 09SERVATIDNS
AT HOURlI INIERVALS. RESULTANT ~IND IS THE VECTO~ Sun OF ~IND
SPEEDS AND DIRECTIONS DIViDED 9Y THE NunBER OF lBSERVATIONS .
ONE OF THREE ~IND SPEEDS IS GIVEN UNOER FASTEST niLE: FASTEST
nILE - HIGHEST RECORDED SPEED FOR ~HICH A nILE OF ~IND PASSES
STATION IDIRECTION IN COnPASS POINTS). FASTEST ~SERVED ONE
HI/lUTE ~ltlO - HIGHEST ONE nlNUIE SPEED IDIRECIIOI IN lENS OF
DEGREESI. PEAK GUST - HIGHEST INST~NTANEOUS wI~D SPEED IA I
APPEARS IN THE DIRECTION COLunNI. ERRORS WILL IE CORRECTED
AND NOTED IN SUBSEQUENT PUBLICATIONS.

I CERTIFI THAT THIS Is AN OFFICIAL PUBLlCAlION OF THE NAIIONAL OCEANIC AND AlnOSPHERIC ADnlNISIRAIlDN, AND IS (OtP(LEo FROn
RECORDS ON FILE AI THE NAlIoNAL CLI~AIIC oAIA CENIER, ASHEVILLE, NORIH CAROLINA, 28901

noaa NATIONAL
OCEANIC AND

ATnOSPH£RIC ADNINISTRATION

~~,Q'Y~
OIRfCTOR
NATIONAL CLlnAT C DATA CENIER

NATIONAL
ENVIRON"ENTAl SATELlI TE. OAIA

AND INrOR"ATlON SERVICE

NATIONAL
ClIHATlC DATA ,ENTER

ASHEVILLE NORTH CAROLINA

2&528



I

I
I
I
I.

I.

I;
~I

OCT 1~84
TALKEETNA. ALASKA

WEA SER :ONTRACT MET 08S

STATE AIRPORT

LOCAL
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Monthly Summary
DATA

lAIIIUOE &2°18 • LONGIIUOE 150°0&' ELEYATION IGROUNDI 345 rtn lIME lONE ALASKA 2&528

DEGREEDAIS WEAIHER typES SNOW AVERAGE
WIND SKI CDIEF 'TEMPERATURE of BASE LsDr ICE PRECIPIUIIDN StIli ON I M.P .H.I SUNSH I NE ItENtHS I1 FOG PELLETS PRESSURE

z ~
~~

2 HEAY! rOG OR ~ IN c:> FASTEST ~z ,,; ~ H Il-E~=: J THUNDERStOR" ICE ON INCHES ~ c:> ~
;; ... ~ '"~ ;= 4 I CE PELLETS GROUND - v> ~ - ;:< ~= ~ "" e, ~~~ z: SHAlL AT £lEY. ;; ~ v> z _:="""" '" -; '" ~ c:> 0 ~z: z: ~ :0 <:> ~Z ... ... L GLAZE 0200 Q- ~- 35&
==

~ - ::: - ... ~v> xz::> ::> ... _z C> - ~v> -~ "" - z v>z ,,"0z: z: - "" ",,0 ::~ zv> 7 OUITStDR" FEET ~ ~ "" c:> .... ~~ -::> --
~~

~ % -%~ - <r. < z: ",,"" ~~ "'~ ::> ~ ~ ~ ~ ::> .... "" ~v> z z: ~'"' z ~
~~ ~'" ~~ B SHOKE, NAlE INCHES

_ z
oz ABOYE v> ~ "" z

a: _
z c:> :c- oc ~ >~ -- z_ ~ ~ ... - ~<:> ::><:> -00 z: z: .. <0 %DO , BLaMING SNOM '" - ~- H. S.l. a: a: "" v> Q z: ...- v>_

z: _
c:>

1 2 3 4 5 & 7A 7B 8 ~ 10 11 12 13 14 15 1& 17 18 1~ 20 21 22
01 5~~ 3& 4B ~ 37 17 0 0 T 0.0 28.825 0& 2.0 4.7 8 3& 0102 5& 3~ 48. 10 17 0 0 0.04 0.0 7 05 8 0203 54 30 42 4 3& 23 0 0 0.00 0.0 2~. 280 34 2.& 4.1 8 28 & 0304 52 25 3~ 2 30 2& 0 0 0.00 0.0 2~. 080 02 1.3 3.2 7 3& 0 0405 52 28 40 3 30 25 0 0 0.00 0.0 28.840 01 5.2 5.8 ~ 34 10 ~ 05
0& 54 3& 45 ~ 34 20 0 0 T 0.0 28.780 3& 5. & &.3 12 02 ~ 9 0&07 48 33 41 5 35 24 0 0 T 0.0 28.580 03 1.1 2.9 7 08 10 9 0708 41 33 37 2 35 ~8 0 1 0 0.50 0.0 28.7&0 12 0.& 2. & 12 15 08O~ 45 30 38 3 27 0 2 0 0.04 0.0 & 33 ~ 0910 45 24 35 1 29 30 0 2 0 0.00 0.0 28.840 04 1.2 3.1 7 1B & 10
11 40 21 31 -3 28 34 0 1 0 0.17 T 28.810 07 0.& 3.4 8 17 8 1112 43 28 3& 3 32 29 0 1 0 0.03 0.0 2~. 080 35 1.9 3.0 7 27 & & 1213 4& 2& 3& 3 2~ 29 0 0 0.00 0.0 2~. 320 3& 2.3 2.7 12 34 9 8 1314 41 19 30 -2 23 35 0 0 0.00 0.0 29.800 11 0.3 1.& 5 03 0 2 1415 37 19 28 -4 22 37 0 0 0.00 0.0 30.070 02 O.B I.. 8 23 15
1& 51 20 3& 5 2~ 0 0 0.00 0.0 14 02 1 1&17 48 20 34 3 31 0 0 0.00 0.0 30.210 14 02 4 17lB 41 15 2B -2 37 0 0 0.00 0.0 19.920 7 17 1 18 •19 41 17 29 -1 3& 0 0 0.00 0.0 H. &BO 5 O~ 4 4 nl20 3& 27 32 3 33 0 4 0 T T 29.400 13 34 10 9
21 3& 33 35 & 30 0 1 4 T 0.&& 2.0 2~. 220 12 02 10 10 2122 47 34 41 13 24 0 1 0.15 0.0 2~. 110 21 3& 22
~~ 3& 31 34 & 31 0 1 T 0.20 1.0 12 15 ~ 2334 22 2B 0 37 0 T 0.00 0.0 29.320 ~ 33 0 2425 39 24 32 5 33 0 T 0.00 0.0 29. &&0 IB 02 0 25
2& 39 1& 28 1 37 0 T 0.00 0.0 19.920 10 02 0 0 2&27 34 12 23 -3 42 0 T 0.00 0.0 19.855 7 33 0 0 272B 37 B' 23 -3 42 0 T 0.00 0.0 29.7&0 15 3& 1 0 2829 28 10 19. -& 4& 0 0 0.00 0.0 29.925 14 3& 1 2930 27 1& 22 -3 43 0 0 T T 1& 03 10 3031 33 21 27 3 38 0 T 0.00 0.0 29 5BO 1& 02 0 31SUN SUN 10lAl 10lAL NU"BER or DAlS 10tAL :OlAL rOR IHE "ONIH: TOTAL % SUN SUN1320 753 970 0 1. 79 3.0 21 3& '"~ 132AYG. AYG. AYG. OEP. AIG. OEP. OEP. PRECIPI tAIION OEP. DAtE: 22 'nUll[ IIn1M AYG. AYG.42.& 24.3 33.5 2 1 -72 0 ; .01 INCH. 8 -0.84 4.'

NU"GER or OAlS IEASON 10 DAtE SNOW. ICE PELLEtS GREAtEST IN 74 HOURSAND DAlES GREAIEST OEPIH ON GROUNDor10tAL lOIAL ; 1.0 INCH 2
MAIIMUM IENP. "INI"UM IEMP. 19'8 3 THUNOERStOR"S 0 PREt I PII AII ON SNOW ICE PELLEIS SNOW. ICE PELLEtS OR ICE AND DAlE

; 70" ( 32° ( 2° ( 0° OEP. OEP. HEAYI rOG 2 0.&& 21 2.0 21 1 22·0 2 24 0 -141 3 CLEAR 11 PARIL I CLOUOI 5 CLOUOI 11

* E~TREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE.
T TRACE AMOUNT.
• ALSO ON EARLIER DATEISI.
HEAVI FOG: VISIBILITY 114 MILE OR LESS.
BLANK ENTRIES DENOTE HISSING OR UN~EPORTED DATA.

HOURS OF OPS. HAl BE REDUCED ON A VARIABLE SCHEDULE.

OATA IN COLS b ANU 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS
AT HOURLY INTERVALS. RESULTANT WINO IS THE VECTOR SUM OF HIND
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER or OBSERVATIONS.
ONE OF THREE HIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
MILE - HIGHEST RECORDED SPEED FOR HHICH A MILE OF HIND PASSES
STATION 10lRECTION IN COMPASS POINTSI. FASTEST OBSERVEO ONE
MINUTE HINO - HIGHEST ONE MINUIE SPEED 10lHlCTION IN lENS OF
OEGREESI. PEAK GUST - HIGHEST iNSTANTANEOUS HIND SPEED IA I
APPEARS IN THE DIRECTION COLUMNI. £RRORS HILL 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 AI THE NATIONAL CLIMATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA, 28BOI
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NAIIONAL
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WEA SER CONTRACT HET OBS
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Monthly Summary
DATA

LAillUDE &2°18" LONGIIUOE 150·0&' ELEYAIION IGROUNO) 345 rttr linE lONE ALASKA 2&528

DEGREE OATS WEATHERIIPES SHOW AIERAGE
WINO SlY COYERTEMPERATURE Of

8ASE ~S·r ICE PRECIPIlAIION SlAIION
IH.P.H. I SUNSHI NE IIENIHS), I rOG PELLETS PRESSURE

z ~ ~= 2 HEAVYrOG OR ~ IN ::l rASIEST ~~=: ) IHUHOERSlORN ICE OH z INCHES od ~
~

Nll-r-'" -, - :J; CD
~ ,.,

C ICE PELLETS GROUHO c = ;;c ~.: ~= > a. :J; ... '"~ "' 5 HAIL AI HEY. :z ~ co '" '".."" "" "" =0 ~
35& ~ = ~

'" z

z: z: ~ = co ~z ., '" ~ GLAIE 0200 ~- ~- =: ~ - '" - Q, ~'"= :::> '" _z "'- z'" ~~ -~
~

~ z '" z: "'=
z: "' .. a: CO ~~ 7 OUSISIORN ~ fEET ~ ~ e .., ~~ -= --... - ~

,., z: ",a. ~~ "'''' .", :::> ~ ~ :::> ..,,.,
a: '" z: z: ~- z c. co ~'" S SNOI£, HAlE INCHES ~~ '" .., ABOYE '" ~ a: z a:_ z =~~ _ z

oz ,.,
,., ,., ~a: >~ e;,~ .. - "'- ... ~ :J; - ~= == - co
= z: .. ,., = ... co :c CD ..,a> 9 SLOWINGSNOW '" - ~- N. S.L. a: '"

,., = "' Q, - "'-
z: _

='1 2 3 4 5 & 7A 7B 8 ~ 10 11 12 13 14 15 1& 17 18 1~ 20 21 22OT 34 10 22 -2 ~ 43 0 T 0.00 0.0 2~. 150 02 4.9 5.4 9 02 0 0102 34 7 21 -2 7 44 0 0 0.00 0.0 28.970 03 2.0 2.8 9 01 0 1 0203 29 4 17 -& & 48 0 0 0.00 0.0 29.170 0& 0.4 2.0 & 04 3 1 0304 27 5 1& -& 7 49 0 0 0.00 0.0 29.220 01 2.0 2.5 8 04 5 5 0405 34 22 28 & 22 37 0 1 0 T T 2~.020 35 &.1 7.0 12 35 1& 050& 35 21 28 1 37 0 T 0.00 0.0 & 29 9 0&07 29 1& 23 2 21 42 0 T 0.00 0.0 2~.100 02 1,1 1,9 5 01 10 0108 27 5 1& -5 10 4~ 0 T 0.00 0.0 2~.240 05 1.9 2.& 5 05 8 08O~ 1& 1 ~ -11 1 5& 0 T 0.00 0.0 2~.420 05 1.1 1,2 5 07 3 3 O~10 18 -3 8 -12 -I 57 0 T 0.00 0.0 2~.570 04 3.1 3.8 & 05 0 0 1011 13 -& 4 -15 -& &1 0 T 0.00 0.0 2~.&40 04 3.1 3.9 & 04 0 0 1112 1~ -3 8 -II -4 57 0 T 0.00 0.0 2~.490 02 4.5 &.0 12 34 0 1213 19 -5 7 -12 58 0 T 0.00 0.0 12 02 ~ 1314 20 5 13 -5 -2 52 0 T 0.00 0.0 29.435 02 12.5 13.0 21 01 10 1415 29 20 25 7 14 40 0 1 T 0.0& 1,8 29.240 01 8.& 9.8 21 01 7 151& 28 8 18 1 11 47 0 2 0.00 0.0 29.120 3& &.9 1.3 1& 03 8 & 1&17 25 & 1& -1 9 49 0 2 0.00 0.0 29.040 35 1.5 8.2 14 3& 10 & 1118 2B 21 25 8 14 40 0 2 0.00 0.0 29.000 01 10.3 10.1 15 03 8 & 1819 27 1 17 1 9 48 0 2 0.00 0.0 29.125 01 1.7 8.2 20 03 & 1920 371 25 31 ~ 15 34 0 1 2 0.0& 1.4 20 03 10 2021 34 30 321 11 31 33 0 2 3 0.17 0.'1 28.510 10 0.4 2.3 8 1& 10 2122 30 7 19 4 14 4& 0 I 2 0.00 0.0 28.440 04 1,8 1,9 & 03 2 2223 17 14 1& 1 15 49 0 1 & 2 0.03 0.7 28.7&5 35 1,2 1,5 5 34 10 10 2324 20 1& 18 4 1& 47 0 1 3 0.01 1,4 29.000 17 0.8 0.9 & 17 10 10 2425 1& 5 11 -3 ~ 54 0 1 4 0.03 0.& 2~.310 01 0.1 0.1 3 07 10 9 252& 13 -81 31 -11 0 &2 0 1 4 T T 29.510 01 3.3 3. & 9 3& 8 2&27 18 .& & -7 59 0 4 0.00 0.0 7 31 10 2728 22 17 20 7 13 45 0 1 , T T 29.110 3& 9.8 10.2 17 3& 10 2829 24 17 21 8 15 44 0 1 4 0.02 O. & 29.230 35 7.2 1.1 14 35 10 2930 25 21 23 11 18 42 0 1 5 T T 29.410 35 &.& &.8 9 35 ~ 10 30
SUN SUN TOTAL tOTAL

NUNBERor OATS TOlAl TOIAL rOR tHE NONTH: 10lAL % SUN SUN747 219 1429 0 0.44 7 2 29.15001 4 3 5 1 2t 01 fl' 205AYG. AYG. AIG. OEP. AIG. OEP. OEP. PRECI PII AII OH OEP. DATE: 15- 'OSUIU IUIIl AYG. AYG.24 9 9.3 17.1 -0. 10. 10 0 ; .01 INCH. 7 -1.43
& 8NUNBERor OArs SEASOH TO OAIE ~HOW. ICE PElLETS

GREIIEST IN 24 HOURS AND DAlES GREATESTDEPTH ON GROUNDor10lAL rOlAl > 1.0 IHCH 3
SNOW, ICE PELLETS OR ICE AND DAlE

NAXINUN TENP. NININUN TENP. 3427 3 THUHOERSIORNS 0 PRECIPITIIIOH SNOW ICE PEllElS)- 70 ° ~ J2° ( 32° ~ 0° OEP. OEP. HEAYI raG 1 0.22 20-21 1.8 20-21- 5 30-0 24 30 & -131 3 ClEAR 8 PARILr ClOUOr 3 Clouor 19
* EXTREME FOR IHE MONTH - LAST OCCURRENCE If MORE THAN ONE.
T TRACE AMOUNT.
- ALSO ON EARLIER, OATEISI.
HEAVY fOG: VISI8ILITY 114 HILE OR LESS.
BLANK ENTRIES OENOTE MISSING OR UNREPORTEO DATA.

HOURS Of OPS. MAY 8E REOUCED ON A VARIABLE SCHEDULE.

OATA IN COLS & AND '2-15 ARE BASED ON 21 OR MORE OBSERVATIONS
AT HOURLY INTERVALS, RESULTANT HIND IS THE VECTOR SUM Of HIND
SPEEDS AND OIRECTllNS DIVIDED BY THE NUMBER OF OBSERVATIONS.
ONE OF THREE HINO SPEEDS IS GIVEN UNDER FASTEST MILE: fASTEST
MILE - HIGHEST RECOROED SPEEO FOR HHICH A HILE Of HIND PASSES
STATION IDIRECTION IN COMPASS POINTSI. fASTEST OBSERVED ONE
MINUTE HIND - HIGHEST ONE MINUTE SPEEO IDIRECTION IN TENS OF
DEGREESI. PEAK GUST - HIGHEST INSTANTANEOUS HIND SPEED IA I
APPEARS IN THE DIRECTION COLUMNI. ERRORS HILL BE CORRECTED
AND NOTED IN SUBSEOUENT PUBLICATIONS.

I CERTify THAT THIS IS AN OffICIAL PUBLICATION OF THE NATIONAL OCEANIC ANO ATHOSPHERIC ADMINISTRATION, AND IS COMPILED fROM
RECORDS ON FILE AT THE NAT!ONAL CLIMATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA, 2BBOI

NATIONAL
OCEANIC ANO
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DIRECTOR
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DEC 1984
TALKEETNA, ALASKA

WEA SER CONTRACT HET 08S
ISSN 0198-0424

STATE AIRPORT

LOCAL
CLIMATOLOGICAL

Monthly Summary
DATA

LA lITUDE &2' 18 ' LDNGIIUDE 150'0&' ElEVATION tGRDUNDI 345 mT TINE lONE ALASKA

DEGREEDAlS WEATHER ITPES SNOW AVERAGE
WINO SKY COVERTEHPERATURE OF ICE PRECIPIIAIION STAII ON SUNSHI NEBASE .s'r 1 rOG PElLETS PRESSURE I H.P .H. I IIENIHS I

z~ zz 2 HEAVT rOG OR ~ IN

~
rASTEST ...~~ C> .. J IHUNDERSIORN ICE ON z INCHES .,; 0 HILE ~~~ ...

0 ... a>~ 4 ICE PElLETS GROUND .. ... ... - ;;e ~.: ~= 0>. a. ~'".... 0: 5 HAIL AT ELEV. ;; ;; '" z
C> '" '"""", -3 => ... c c ... ~z0: ~ .... => c ... ;

'" '" '" • GLAZE 0200 ~- u _
35& =: =: ... - ~ -a. ... '"=> '" -z "'- ... :::: -~ '" z: '" z: "'0=~ z: ~ ... rEET~ 0: e '" CO -z 1 DUSTSTORN

~~
.", ~ ..... e 0 w ........ - => --.... z ~ co: ",0>. ~- "'u => => '" .... ... => we "'''' z: 0: ~- ~~ "'", ~~ g~ S SNOKE, HAlE INCHES o z A80VE '" '" .... .... '" z: "'- z: c

e e - > ... z _ ... .... > a. - ;; ...c => c -c e
0 0: 0: ... o~ ... C> u'" ~ BLOWING SNOW ~- H. S.L. '" a: e '" 0 a._ "'-

0: _
0T 2 3 4 5 & 7A 7B B 9 10 11 12 13 14 15 1& 17 1B 19 20 21 2201 31 25 2B 1. 20 37 0 5 0.00 0.0 29.510 01 9.3 9.8 1& 03 10 10 01O~ 33 2& 30 lB 18 35 0 5 0.00 0.0 29.450 3& 10.2 10.5 15 3& 10 10 0203 37 32 35 24 25 30 0 1 5 T T 29.290 01 10.4 10.8 21 02 10 0304 39_ 31 35- 24 30 0 5 T T 13 35 10 0405 3& 28 32 21 2B 33 0 3 0.01 0.0 28. &95 02 &.4 7.1 13 04 10 050& 28 19 24 13 20 41 0 3 T T 28.730 04 1.8 2.1 5 05 10 0&07 2& 22 24 14 21 41 0 1 & 3 0.07 2.4 28.%0 03 4.3 5.2 10 04 10 10 0708 25 1& 21 11 19 44 0 1 & 0.05 0.& 28.700 34 0.7 2.8 7 3& 10 10 0809 19 -10 5 -5 0 &0 0 & 0.00 0.0 29.170 04 1.5 2.3 & 05 2 4 0910 14 -11 2 -8 -3 &3 0 & 0.00 0.0 29.040 01 7.5 8.1 15 01 10 1011 14 -7 4 -5 &1 0 & 0.00 0.0 13 02 4 1112 3 -13 -5- -14 -14 70 0 5 0.00 0.0 29.190 02 4.0 4.& 14 03 7 1213 11 -1& -3 -12 -9 &8 0 5 0.00 0.0 29.020 01 5.7 &.5 18 04 7 1314 15 -1&_ -1 -10 -12 && 0 5 0.00 0.0 29.&10 3& &.4 7.7 17 02 0 0 1415 15 -4 & -2 4 59 0 1 5 0.07 0.9 29.910 02 1.5 1.8 8 03 10 10 151& 20 15 18 10 14 47 0 1 & 0.04 0.2 30.050 01 4.9 5.4 12 02 10 10 1&11 24 20 22 14 20 43 0 1 & & 0.09 0.8 29.880 35 1.5 3.3 10 01 10 1718 30 24 27 19 38 0 1 & 9 0.54 5.4 7 21 10 1819 30 12 21 13 15 44 0 1 11 0.00 0.0 29.410 3& 3.& 4.2 8 33 0 1920 14 -9 3 -5 -5 &2 0 11 0.00 0.0 29. &05 03 3.0 4.1 8 35 2 2021 1& -8 4 -4 3 &1 0 11 0.00 0.0 29. &20 3& 2.0 2.3 7 34 10 9 2122 24 11 18 11 14 47 0 1 11 0.0& 1.9 29.710 35 2.& 2.9 8 3& 10 10 2223 25 5 15 8 19 50 0 1 14 O. &7 &.5 29.540 10 0.4 4.3 10 17 10 7 2324 5 -7 -1 -8 -& && 0 19 0.00 0.0 29.870 05 2.0 2.1 & 03 7 2425 18 2 10 3 55 0 1 20 0.12 2.0 8 33 10 252& 1& -8 4 -3 4 &1 0 1 21 T T 29.770 01 1.3 1.7 & 04 9 2&27 10 -10 0 -7 -& &5 0 21 0.00 0.0 29.850 3& 4.5 5.4 9 35 0 2728 9 ; '10 :1 -8 -& && 0 20 0.00 0.0 29.750 01 10.5 10.9 18 3& 0 2 2829 16 8 12 5 B 53 0 ·1 20 0.&1 20.0 29.530 3& 7.4 7.9 17 02 10 10 2930 29 1& 23 1& 20 42 0 1 40 0.30 &.1 29.4&0 01 9.8 10.3 1& 01 10 10 3031 35 2~ 32 25 29 33 0 1 43 0.0& 0.7 29.460 3& 7.3 7.5 12 36 10 31SUN SUN TOTAL TOIAL

NUNSER or DAYS lOTAL 10m rOR THE NONIH: lOIAL X SUN SUN&&7 211 1571 0 2 .• 9 47.5 29.40001 4.5 5.5 21 02 ,,, 238AVG. AVG. AVG. DEP. AIG. OEP. OEP. PRECIPITATION OEP. DATE: 3 'QUIIL[ 1I001N AIG. AIG.21.5 & 8 14.2 5. 9. -174 0 ; .01 INCH. 13 1. 28 7.7NUftBER or OAYS SEASON 10 OAIE SNOW, ICE PEllETS
GREAIESI IN 24 HOURSAND OAIES GREATEST DEPTH ON GROUNOOfTom lOIAL ; 1.° IIICH 7ftAXINUft TEftP. ftlNINUN TEftP. 4998 3 THUNOERSTORftS 0 PRECIPIIAIION SNOW ICE PElLETS SNOW, ICE PElLETS DR ICE AND DATE

; 70° ~ 3 ° ~ 32° ~ 0° OEP. OEP. HEAVT fOG 0 0.74 29-30 21.9 29-30 44 300 .2~ 31 13 -305 3 ClEAR • PARTLY ClOUDY 4 ClOUDY 21

* EXTREHE FOR THE HONTH - LAST OCCURRENCE IF HORE THAN ONE.
T TRACE AHOUNT.
+ ALSO ON EARLIER DATEISl.
HEAVY FOG: VISIBILITY 1/4 HILE OR LESS.
BLANK ENTRIES DENOTE HISSING OR UNREPORTEO OATA.

HOURS OF OPS. HAY BE REDUCEO ON A VAR[ABLE SCHEDULE.

DATA IN COLS & AND 12-15 ARE BASED ON 21 OR HORE OBSERVATIONS
AT HOURLY [NTERVALS. RESULTANT HIND [S THE VECTOR SUH or HIND
SPEEDS AND DIRECTIONS DIVIDED BY THE NUHBER OF OBSERVATIONS.
ONE OF THREE HIND SPEEDS IS GIVEN UNDER FASTEST HILE: FASTEST
HILE - HIGHEST RECORDED SPEED FOR HHICH A HILE OF HIND PASSES
STATION (DIRECT[ON IN COHPASS POINTS). FASTEST OBSERVED ONE
HINUTE HIND - HIGHEST ONE H[NUTE SPEED IDIRECTION IN TENS OF
DEGREES). PEAK GUST· HIGHEST [NSTANTANEOUS HIND SPEED (A /
APPEARS IN THE DIREtTION·COLUHN). ERRORS H[LL BE CORRECTED
AND NOTED IN SUBSEOUENT PUBLICATIONS.

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICAIION OE THE NATIONAL OCEANIC AND ATHOSPHER[C ADMINISTRATION, AND IS COMPILED EROM
RECORDS ON FILE AT THE NATIONAL CLIHATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA. 28801
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DIRECTOR
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M15/31 76

1984 Lower River Cross Section Plots
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M15/31 77

GLOSSARY OF ABBREVIATED TERMS

ALCAP - 2" Aluminum Cap set on a 5/8" rebar with cross-section
identification rna rki ng.

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 s.lope

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

viewed looking downstream, with the exception of CRX RM 9.0
which begin on the right bank.



"IITI..F. : SlISrTNA HYPROGRAPH:r.C SURVEYS.DENT: j 98/\ crOfifi ~:;ec t i on Un:.,,9.0D(~TE: (\UGU!::T 16. 1':'IH A.MI JO\.IIU'ofA.ty ::z. 3, i'" g~

.)(o.x-.)< x '~'l':.)I: .)(0.):.)1: Y .~.)t.~ .,..)< ·x· .J<: .)1< DESCRIPTION '~'l<:*'Jr:')<----------- =========== ========================~
lECTJON:

-------_._-_.

2360 4.5 RIV BOT Q /...EollV
2460 2.5 RIV BOTI 2560 2. '1 RIV BOT2580 2.1 RIV BOT
2600 1.9 RIV BOT

I 2620 1 .6 RIV BOT2640 'l.3 RIV BOT
2660 0.9 RIV BOT

I 2680 0.0 R II) BOT2700 -0.7 RIV BOT
2720 '1.4 RIV BOT2740 '1.4 RIV BOT

I 2760 0.6 RIV BOT2780 -0.6 IUV BOT2800 -1.4 RIV BOT

I 2820 -2.0 IUV BOT
2840 -3.0 RIV BOT2860 -5.0 RIV BOT2880 -5.0 RIV BOTI 2900 -7.0 IUV BOT2920 -9.0 RIV BOT2940 -1 "1.0 IUV BOT

I 2960 -13.0 RIV BOT2980 -16.5 RIV BOT3000 -16.5 RIV BOT

I 3020 -16,5 RIV BOT3040 -17.0 RIV BOT3060 -19.0 IUV BOT
j 3080 -21.0 RIV BOTI 3100 -24.0 RIV BOT
i} 3120 -24.5 RIV BOT.~

3140 -17,5 RIV BOT

I 3160 -11 .0 RIV BOT3180 -2.2 IUV BOT.. 3200 10.0 REOW,

'ATER:

3205 11l.? RT TOP BANI';
3200 10.0 H2O SURFACE

IND OF DATf-l
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IND OF PATA

( .
I
I
I
I

'I
I
I

.,,

SlJSJ:TNA HYDROGRAPHIC SURVEYS
J984 c:ro~.n ~ec:tion I..RX25.9
AUGUST 15, 19Bq

.".;:.>* X .y:.>:.~ .y: .y:.)(- Y *.)(-.)(-

==========::-: ==========::":
JOO 35.0
140 20.5
190 1"1.5
2>l5 I::' cod.~
240 '6.5
265 -0.8
290 0.2
315 0.2
340 4.0
365 fL :3
390 10.6
440 14.2
490 14.8
540 19.3
590 2'l.7
640 24.6
740 27.b
840 29.2
9'lO Z~B.7
1040 30.1
114 (l 31 .9
1240 32.8
1540 31~. 0
1970 35.0

JOO 35.0
1970 35.0

82,200

***** DESCRIPTION *****========================~
LEOW
IHV BOT
RIV BDT
IUV BOT
RIV BOT
RIV BOT
RIV BOT
IUV BOT
RIV ftC'll'
RIV BOT
RIV BOT
RIV BGT
RIV BOT
IUV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
IU'-) BOT
RIV BOT
REO\.oJ

H20 SURFACE

Note: This data was compiled frcm U.S.G.S. streamgaging measurement
field notes. All "y" values are soundings, "x" values are
estimated distances. This cross section uses a datum estimated
from a U.S.G.S. topographic map •

- 1 -
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SUSJ.TNf.lHYDROGRAPHIC SURVEYS
1984 cr05S section LRX 40.0

D4te of Survev: SEPTEMBER 21. 1984
'v I

" 'Y' DF.SCRIPTIOi·!

se>ction datil:
0.000

19.000
40.0QO
75.000

151.000
176.000
195.000
216.000
259.000
;~74.000
284.000
296.000
304.000
314.000
317.040
398.040 .
8AH • O'~O
861.000
904.000
969.000
990.000
999.000

1021.000
1044.000
1131.000
1162.000
1189.00'0
1201.040
1208.000
1227.000
1240.000
1248.000
13~~3.000
1434.000
1511.380
1536.000
1548.000
'1564.000
1610.000
'1680.000
1770.000
'1812.000
1870.000
1923.000
1958.000

80.900
71.200
70.500
71. '100
69.300
68.800
68.500
68.000
66.200
66.400
67.800
69.300
71.800
80.900
81.500
80.300
81.400
76.700
75.000
75.600
78.700
79.200
77.000
73.000
72.200
70.600
77.800
77.700
76.700
72.200
72.000
74.700
74.600
73.000
72.600
69.900
67.900
64.000
58.800
53.900
54.500
55.000
60.000
60.000
61.000

?ll.. Cr~P L fl.)c I\! /1"1 4 0 ~13
TOE
BRI<
BRI-:
I.. EOW
R IIJ BOT
RJ.V BOT
RIV BOT
RIV BOT
RIV BOT
RJ.V BOT
R EOW
TOE
TOP
r:,NGL PT '1
GS
TOP
TOE
GS
TOE
TOP
BRI-;
TOP
TOE
BRI<
TOE
TOP
Ai'/GL PT 2
TOP
TOE
TOE
TOP
BI~I<
GS
TOP
I... EOW
R 1'-) BOT
I<HJ BOT
RHI BOT
RIV BOT
RJ.V BOT
RHI BOT
IUV BOT
RIV BOT
I~II) BOT



�.

146 2010.000 62,900 RIV BOT47 2060.000 63.900 RIV BOT
·I~~ 2106.0-00 64,800 RIV BOT2156.000 66.800 RIV BOT50 2208.000 68,400 RIV BOT
51 2253.000 69.900 R EOWI~~ 2337,000 72.300 GS;;;1,_.
~33 2430.000 74.300 GS
54 2506,000 74,900 GS155 2593.980 75,000 ANGL PT 356 2673.000 73,600 GS
57 27~4. 000 71.500 TOP

158 2790.000 69.000 '- EmJ59 2806.000 67,100 RIV BOT60 2839.000 61.000 RIV BOT
61 2849,000 60,900 RIV BOT162 2863.000 62.600 RIV BOT63 2882.000 67.000 RIV BOT6-4 2891.000 69.000 R EOW

165 2903.000 72,200 TOE66 2917,000 84,300 TOP
67 2922.450 85.800 AI-CAP LR'l< R. /t'\ uo Rtl

l.:Iter surface d a t a r
1 151.000 69,300 I.. EOW ~
~ 296.000 69.300 I~ EOWI~ 1536.000 0,000

1536.000 69.900 1- EmJ5 2253.000 69,900 R EOW
16 2790.000 0,000
'7 2790,000 69,000 L. F.:OW
8 2891.000 69.000 R EDt,)

li1IN 0.000 53.900
MAX 2922.450 85.800

laX;MUM 'X' sc,11e 111 .. 417 (fol" 8.5 bv 11 fOI"Mat)
MaxiMuM 'y' 5r.:,!\le , 1" -- 6 (fol" 8.5 bv 11 forMat),

I~~~----~~~~~--------_-N N N ~~ ~__--------~,--~,--.y-----~~"--_~'N_
I
I
I

'j II• I

I. I

"III
I



113.9
113. :3
108.2
104.3
102.2
9B.9
96.6
97.5

101 .9
102.7
JOO.7
101.3
100.5
100.4
100.6
104.1
106.7
108.2
108.8
108.5
107.9
10?O
109.6
111).5
J08.7
10B.8
106.8
108.3
J09.2
109.6
108.7
106.4
iOS.7
10h.0
108.2
108.2
108.0
107·0
106.0
104.2
103.6
'I03.l?
l04.4
108.9
109.0
106.9
106.3
107.0
.I 05.1
1n4.8
:04.9
104 ..?

ALCAP LRX RM 47.9 ~B
TOP
TOE
L EmJ
RIV BOT
RIV BOT
RIV BOT
IH I,J BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BUT
R IV ,BOT
R EOW
TOP
PDL
BRK
F.tR~:
BRK
TOE
TOP
TOP
TOE
BI~K
BRl<
GS
TOE
TOP
TOP
TOE
GS
TOETor
POL
BRK
BRit:
TOP
BRI-:
BRK
BP.F
TOE
TOP
TOP
BRit:
TOE
BRI<
BRK
POI..&GS
L EOW
RIV BOT

I'T 'n.r :
~.- '-'1-. .1.'1:.1', 1 :
rJl~TF. :
I

SUSITi'J':, HYDIWGRf,PH:rr.:SURVEYS
1984 ~r03S $~~tion LRX 47.9
SEPTEMBF.R '19. 1984

, . (
"

I
I
I
I
I
I
I
I

. ,
1 I.<;

I
.;:.I'1.~: 0' ;

I
I
I
I
I

...:.>,.y, ~~~ ''/:-i:''/:

==:======::!::
00
03
06.7
12
17
49
101
161
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367
416
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482
500
51.3
1:"1:"-
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578
595
601
641
:~!"(l
693
712
74:':>
805
Sbb
892
914
992
1007
1042
108f)
1101
1111
1145
1192
1218
1237
1256
127:i
1288
1302
132."1
13~;j'?
1:->'76
1:~9c)
1/~31
"l·18:?i
1'331
1560

***** DESCRIPTION *****==========:00; =====================~===
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I 1585 f04,2 RIV BOT1604 104.7 RIV BOT1621 'J 03.9 RIV BOT
I 16-4·4 103,6 RIIJ BOT1668 102.8 RIV BOT1720 1O,~, 8 IUV BOT
I 1739 103.7 RIV BOT1760 104,7 R EOW179"1 106.0 GS1836 10'7,4 BRKI 1876 106,9 BRK1908 107.3 BRK1974 106.3 TOE:
I 1989 108,2 TOP2033 '108,5 POL & E VEG2103 109,8 TOE
I 2116 ,12,6 BRK2122 113.5 TOP~E VE:G
\ 4321,7 111. 7 REBAR4328 111. 3 TOPI 4333 107,2 TOE4363 "108.:3 BRK4366 'J 09,3 BRI<
I 4375 108.7 BI~I<4379 'J 08.0 BRK4394 108.4 TOE4~l03 109.8 TOPI 4428 111).3 BRK4455 109.2 TOP4467 108. 'I TOE.1 4488 107,3 TOE450-1 109.3 TOP4534 109.1 TOP
I 4550 106.5 L EOW4559 'J 04.5 RIV BOT4563 103.8 RIV BOT45tH 103.7 RIV BOTI 4l"i8~;. 106.5 R EOW4591 111.8 TOP4597 11 "1.6 POI_ GS4624 1.12.1 GS4709 111.8 ANG PT 14723 111.5 TOP4726 108.8 L EOW473'1 106.5 RIV BOT4748 104.0 RIV BOT47~9 J .6 R EOW

1 .'1 GS
1 L.E:OW

RIV BOT
R BOT
I~
R



I '5110 109.3 R EOW
5114 111. 4 TOP5119,3 111 .8 REB?)RI 8169,3 112,4 R F.:BAR6176 1'11.2 TOP~H85 105.7 L EOW

I 8190 103.7 RIV BOT8215 102.1 RIV BOT
l; 8235 102,2 RIV BOT

I 8257 101 .0 RIV BOT8273 100,5 RIV BOT" 8,?91 102,3 RIV BOT;"~:~.

8304 103,6 RIV BOTI 13309 105.3 RIV BOT8327 105.6 R EOW8350 '106.8 BRI(

I 8-1l5 109.2 BRK8475 1013.8 TOP8482 107.3 TOE8521 105.7 TOEI 8535 111 .5 TOP8542.8 '111. 4 REBAR9842.8 1.1'1.9 REBAR
I 9845 111. 4 TOP9852 108,7 TOE9871 109.9 BRI<

1 I 9897 106.2 BRK9920 106.7 TOP9938 104.0 L EOW9945 101 .3 RIV BDTI 9978 101.5 RIV BOT10013 102,4 IUV BOT10045 102.2 RIV BOT
I "10087 102.1 RIV BOT10146 '102.8 RIV BOT

~
10174 103.3 IUV BOT

I 10'199 103,3 RIV BOTv 10209 103.9 R EOW~
H 10225 105.2 TOP.1

10297 105,5 GSI 10370 106.1 BRK101\31 105,3 GC".:>10473 104.8 TOP
I 10481 103,3 L EOW10509 102.7 R II,}BOT10537 102.a iUV BOT10554 J 01 .9 RIV BOTI 10573 102,8 RIV BOT10637 103.1 RII,}BOTl0693 10 t , 8 RIV BOT
I 10725 )00,9 RIV BOT'10763 100,1 I~IV BOT10809 99,5 RIV BOT
I 101366 99.6 RIV BOT10928 99,4 RIV BOT11007 100.1 RII,}BOT11065 99,7 RIV BOTI '11108 98.8 RIV BOT11159 96,8 RIV BOT11188 98,4 RIV BOT
I - 3 -



I 11"197 'J 01.1 RIV BOT"11210 '102.5 R EDW.'"... 11227 '05.0 TOPI 11283.6 108.0 ANGl.. PT2
1'1342 107.8 GS11411 108.5 BI~K

I 11'\47 107.2 BRK11509 108.2 BRK11555 106.8 BRK

I 11604 105.8 BRK
" '11622 107.2 BRK11662 106.7 I:<RK1'1748 107.4 BRI<I 11826 108.8 TOP11840 J.05.2 TOE11900 105.4 GS
I 11953 105.4 TOE11962 107.7 TOP12039 107.6 GS12112 106.5 BRKI 12138 104.5 BRK12172 105.6 BRI<12178 103.4 BRK
I 1;~199 10:-;.1 TOE12208 110.8 TOP12220.2 110.3 (-1LCAP L.R x RM 47.9 ~8.t!

IATF.R: J2 104.3 L EClW500 104.1 R EmJ1531 0

I 1531 104.9 L EOW1760 104.7 R EDW4550 0

'I I
4550 J06.5 L EOW4586 106.5 R EOW4726 0

11 I 4726 108.8 L EOW4759 108.6 I~ EOW~: 4804 0
4804 1.09.0 L EOWI 5110 109.3 R EOW8185 {l

8185 105.7 L EOW
I 8327 10::'i.6 R EOWJi 9938 (lit'

,\1'

9938 j04.0 L EO(...)

11
10209 103.9 R EOW10'~B1 0
1048J. J.03.4 L EOWLl210 102.5 I~ EDliJIli-lD OF DAHl

I
I
I - 4 -



D~to of Surv~v: S~PTEMBER 19134

··1
******************************
I
I

CROSS-SECTION PLOT ******************************
SI.JST.TN(·~HYDI~OGR(~PHIC SURVEYS

1981 crons sect jon LRX 59.7

'X~ 'Y~ DESCRIPTION

'f-ons section (i,1 t a :
"1 0.000 152.000 ':'LC(:~P'-~x IQ~ .5""1·7 /..8
'":) 12.000 150.500 TOPr••

I~ 17.000 146.300 TOE28.000 144.800 BHK5 45.000 146.500 BRI<6 59.000 145.600' L. EOIIJI~ 71.000 144.000 RIV BOT94.000 138.600 RIV BOT
9 126.000 137.200 RIV BOT

110 167.000 137.000 RIV BOT
11 215.000 137.000 RIV BOT1'":) 261.000 138.300 R II) BOT'..

tt-

113 312.000 141.700 RIV BOT14 350.000 139.700 s rv BOT15 378.000 139.300 RIV BOT16 422.000 138,400 RIV BOT117 472.000 137.300 RIV BOT18 512.000 139.200 RIV BOT19 545.000 143,400 RIV BOT
120 557.000 145.100 RIV BOT'21 565.000 145.600 R EOW',:)';l 597.000 147.800 BRK~t'. '-'...

~ 23 649.000 149.600 BRK;
i . I?A 684.000 148.800 BRKI •.

~i 25 696.000 147.500 BRK26 721.000 148.200 TOE
127 731.000 149.400 BRK.128 736.000 150.100 TOP29 736.990 150.500 ANGL PT 1

130 741.000 150.400 TOP131 744.000 147.300 TOE32 750.000 '148.800 TOP33 808.000 148.100 GS1~54 847.000 146.800 BR~:.35 882.000 147.700 BI~K, 36 934.000 '118,000 BRK~

137 1004.000 148.100 I~RK
i:38 1058.000 149.900 BHK39 1098.000 149.600 TOP

140 1117.000 147.400 I.. EOlLJ141 1127.000 145,800 RJV BOT42 1138.000 144.900 I~IV BOTf 43 lIS'+' 000 145,400 R II) BOTI:~ 1182.000 146.700 RIV BOTf.-<

123"1.000 146,900 RI'J BOTv
.,

I



46 1274.000 147.400 R EOW.147 1304.000 '147.700 £iRK
118 1308.000 145.700 BRK49 '1323.000 143.700 TOE
150 1334.000 146.100 TOP51 1344.000 149.400 BRI<52 1449.000 148.800 GS

53 '1544.000 147.800 BRK1"';4 1575.000 146.000 BR~:55 1626.000 '147.900 £iRK56 1689.000 146.900 GS
, 157 174B.000 '146.100 TOE~~'" 58 1756.000 150.400 TOP

59 1764.960 150.500 POL
o 0 1789.000 150.300 TOP

1:'1 1800.000 149.400 BRK
62 1804.000 148.000 TOE

163 1835.000 147.300 TOP6-4 1842.000 145.200 TOE65 1876.000 148.100 TOP66 1944.000 147.700 GS
167 2049.000 '148.300 TOP6B 2072.000 145.100 l... EDtoJ69 20B5.0Cn 144.100 RIV BOT
170 2095.000 '144.300 RIlJ BOT71 2097.000 145.100 R EOW72 2110.000 145.400 GS73 2123.000 '145.600 L EOWIz~ 2135.000 145.000 RIV BOT

1...1 2150.000 145.600 R EOW76 2177.000 146.700 GS
177 219B.OOO 146.300 £iRK78 2261.000 147.300 GS79 2354.000 '149.100 GS

180 2443.000 148.300 BRK
~L r81 2480.000 149.300 £iRK.'82 2541.000 148.700 GS
,"I 83 2586.600 148.700 ~"1tNGI... PT 2
l I~i 261Jl.000 145.000 TOE,

....;: 2661.000 144.200 r~I~Ki:'f
'j,

86 269B.000 145.300 BRK
11~~ 2739.000 '144.800 l.. EOW276,~.000 143.500 RIV BOT89 2796.000 143.300 RJ.V BOT90 2B42.000 143.000 RIV BOT"'Ii: I:~ 2895.000 142.800 RJ:V BOT,...,

2920.000 142.500 RI'.,}BOT• 4.

93, 2931.000 144.800 R EOW
1194 2944.000 150.400 TOP

..I QC" 2993.000 150.200 RRK",f , ~

:'.1 96 3023.000 151.300 BHI-;- _97 307B.000 151.100 GS'"
~ 198 3126.000 151.000 GS" 99 3169,000 150.800 TOP

I 100 3182.000 148.400 TOE1101 3195.000 '148.700 TOE102 3201.000 15'1.500 TOP10::; 3219.790 151.300 PDL.
~ 104 3276.000 'lS1.l00 GS-105 3326,000 150.800 RRK

I



.106 3398.000 149.700 TOP,1107 3407.000 147.400 TOE108 3431.000 146.000 GS109 3470.000 146.600 TOE
1110 3477.000 149.800 TOP111 3536.000 150.700 GS
"112 3568.000 150.800 BR~:113 3588.000 149.900 FlRK1114 3599.340 150.900 POL.

i'C' 115 3610.000 149.900 TOP116 3619.000 146.700 TOE'J; 11'17 3640.000 147.800 BI~K}> 118 3662.000 146.100 I,.. EOW
Pc

119 3681.000 143.700 RIV BOT
1120 3691.000 142.300 Rly BOT121 3743.000 143.500 RIV BOT122 3789.000 143.000 RIV BOT'123 3839.000 142.900 RIV BOT

t' 1124 3889.000 140.000 RIV BOT125 3937.000 138.600 RIV BOT
"" 126 3983.000 136.700 RIV BOT, \1127 4031.000 137.100 RIV BOT'~ 128 4064.000 139.800 RIV BOT129 4092.000 143.600 RIV BOT

1130 4095.000 146.100 R EOW
131 4104.000 152.500 TOP132 4114.950 153.100 ANGL PT :3

It 133 4172.000 151.900 TOP

~

1134 4191.000 149.700 TOE;135 4203.250 149.900 POL.136 4218.000 149.000 TOP
1137 4224.000 147.200 TOE138 4240.000 148.900 TOP139 4266.000 148.300 TOP
1140 4276.000 145.700 TOP1141 4291.000 144.500 FlRK

1142 4311.000 146.400 TOE143 4321.000 149.000 TOP1144 4373.000 149.800 BRI<· 145 4384.000 148.000 FlRK
146 4405.000 150.000 BI~K

1'147 4455.000 '149.600 GS
J 148 4527.000 148.800 B1~I<

149 4577.000 148.600 BRK150 46:1I}. 000 146.900 BRK>. E 151.;4 4631.000 148.500 FlRK,.
.l 152 4673.000 148.200 BIH:153 4690.000 150.500 TOP
1154 47·49.000 145.600 TOE

. ."." 4779.000 144.600 BI~I(..1~.J

156 4827.000 147.100 BF! I(E 157 4871.000 1"7.300 TOP
! 158 4887.000 143.700 TOE· 159 4927.000 144.000 TOE

1
160 4942.000 147.000 TOP

·,161 50:58.000 147.200 CS:16~~ 5103.000 147.400 TOP163 5121.000 146.100 I.. FOWE 1?; 5135.000 :144.400 IHl) BOT10..1 5156.000 144.4011 RIV BOT

m



,166 5190.000 143.600 RIV BOT.1167 5221,000 142,400 RIV BOT168 5248.000 143, 100 RIV BOT169 5261,000 143,800 RIV BOT
It7ll 5269.000 146.100 I~ EOW171 5278,720 '151,300 POL. E VEG TOP172 5377.170 151.400 POL E VEG TOP
1173 5393.000 149,500 BRK174 5398.000 146.900 TOE175 5423.000 145.500 BI~K

~"- '176 5488.000 146.300 GS
" 1177 5574.000 147.200 TOE'178 5578.000 149.000 TOP
r 179 5591.650 150.000 TOP E VEG
" 1180 5663.000 150.200 TOP181 5675.000 147.200 TOE182 5714.000 150.700 TOP
1183 5744.020 150.500 f.'NGL PT 4

," 184 5752.000 149.100 BRIe:
185 5755.000 146.100 TOE186 5824.000 144.300 BRK

1187 5851.000 144.000 BRI(
188 5877.000 144.500 L EmJ189 5898.000 143,500 RIl) BOT

1190 5929.000 143.000 RIV BOT191 5961.000 142.700 RIV BOT192. 5978.000 143.800 RIV BOT

1193 5995.000 '143.200 RIV BOT

I
:194 6007.000 144.500 R EOW195 6011.000 146,500 BRK196 6020.000 147.300 Bin:

1197 6030.000 151.600 TOP_~'198 6048.290 152.300 {%I..CAP Lf{'l( IZ/Y\ S"}, ., ~d

la tE'r ~.urf'<lce r.I~t<1:r 11 59.000 145.600 L FOW]j !~ 565.000 145.600 R EOW,~ ~ r:

~ : :3 1117.000 0.000:i i I~ 1117.000 147.400 L.. EmJI !
~', j 1274.000 147.400 R EOW" '':1

3' I 6 2072.000 0.000
IJ~ 2072.000 145.100 L. EOW

_-i.~ 2097.000 '145.100 R EOW
, ~~<

9 2123.000 0,000
,~ 1,10 2'123.000 145.600 L EOW
1~-:': Il'l 2'150.000 '145.600 R EOW;tf
'\ ,~12 2739.000 0.000t

~. 13 2739.000 144,800 I.. FOWIP4 2931.000 144.800 R E:0l~
15 3662.000 0.000

';, 16 3662.000 1,16.100 L.. EmJ..
Ei~ 4095.000 146.100 R F.OW

512'1.000 0.000
19 5'121.000 '146.100 I.. EOW

120 5269'.000 146.100 R EOW
12'1 5877,000 0.00022 5877.000 144.500 L. EmJ
'J- 6007.000 144.500 !~ EClW,-~



'MIN
, IMAX

Mr.lXiMUM

l<llXiMUM

0.000
6048.290

136.700
153.100

'X'
'y'

<;;ci:lle
ficale

111 _. 1364
'III .- 3

(for 13,5 bv 11 forMat)
(for 8.5 bv 11 forMat)

I
I
I
I
I
I
I
I

.' I

'~I:.J.'
"

I
11

E
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~**************************.** CROSS-SECTION PLOT ******************************

I

I
Cr Of,"'S

1I:~
4

I~
7

I~o
11
1.1213

14

I~~
17

118
19

'1, 20

~ i 121
.1 .. ,22.~ - 23

illi~
J -- 27

SUSITNA HYDROGRAPHIC SURVEYS
1984 cross section LRX 76.8

Datm of Surv~v: SEPTEMBER 20, 1984

'XI 'yl DESCRIPTION

d a t a r
0.000
5.000
7.000

43.000
62.000
67.000
76.000
94.000

141.000
185.000
231.000
250.000
294.000
346.000
398.000
451.000
495.000
548.000
598.000

....651.000
688.000
713.000
746.000
812.000
862.000
879.000
940.000
990. -100

1049.000
1123.000
1209.000
1312.000
1396.000
1421.000
1442.000
1461.000
1473.000
1508.000
1519.000
1553.000
1570.000
1632.000
1685.000
1716.000
-1798.000

242.000
240.700
238.600
237.700
236.900
235.700
233.000
230.000
226.400
226.700
227.900
228.400
228.000
227.700
228.000
228.500
226.100
229.000
231.200
232.700
234.100
234.600
235.700
2~7.500
238.400
237.500
237.500
240.200
241.000
241.000
240.500
240.000
238.900
237.600
237.600
237.700
236.700
237.500
239.400
2~59.300
237.700
238.200
238.900
238.100
?39.500

~~LCAP L~)< 12~ 7'. $ t..X3
BRK
TOE
GS
BRI<
I.. EOW
RIV BOT
R II.! BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
l~IV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
IHV BOT
R EOW
G5
BRK
BRK
BRK
POL
GS
GS
GS
GS
TOP
TOE
HRK
BRI<
RRI<
TOE
TOP
BIH:
BRK
BI~I(
BRK
BP.I(
BRK



'146 1870.000 238.800 GS47 1892.000 237.900 BRK
148 1937.000 237.500 GS
49 2003.000 238.500 TOE50. 2019.000 241.400 TOP51 2056.200 241.900 POI..152 2101.000 241.900 BRK53 2111.000 240.800 TOP54 2125.000 236.300 '- EOW, ' 155 2142.000 235.000 RIV BOT56 2152.000 235.900 RIV BOT57 2175.000 235.100 R rv BOT

158 2197.000 233.900 RIV BOT59 2232.000 233.600 RIV BOT60 2264.000 235.700 RIV BOT61 2304.000 235.000 RIV BOT
n" 162 2330.000 234.500 RIV BOT63 2369.000 234.800 RIV BOT64 2389.000 235.700 RIV BOT
165 2392.000 236.300 R EOW

66 2424.000 237.800 GS67 2501.000 237.600 GS

168 2596.000 238.800 BRI<69 .2689.000 239.000 GS70 2754.000 239.500 TOP
.~ 71 2769.000 237.000 L. EOW172 2784.000 235.900 IUV BOT.:73 2804.000 236.500 IUV BOT74 2822.000 235.800 RIV BOT
175 2837.000 236.600 RIV BOT:76 2860.000 236.500 RIV BOT77 2869.000 237.000 I~ EOW78 2911.000 238.400 TOP179 2948.000 237.200 TOP080 2987.000 235.700 L.. EOW81 2987.000 235.000 RIV BOT182 3013.000 233. 3;'~O RII,}BOT83 3027.000 234.000 RIV BOT84 3033.000 235.700 I~ EOW
1185 3040.000 238.800 BRK86 3047.000 244.300 TOP
'~87 3048.300 244.600 ANGL. PT 188 3213.300 242.500 GSI~~ 3248.000 242.600 TOF.

3258.000 245.800 TOP91 3371.300 241.800 TOP
li92 3376.000 240.300 TOEQ- 3382.000 241.700 TOP!j" \.0")

94 3536.300 242.500 GS19~. 3701.300 241.700 GS90 3866.300 24~5.500 GSo~· :~941.300 243.900 TOP, I

98 3946.000 239.100 BtH:100 3949.000 237.300 I.. EOWl;00 3958.000 235.000 RIV BOT10'). 3977.000 234.900 R:r.VBOT
_102 3999.000 236.700 RIV BOT.10~~ 4008.000 237.300 I~ F.OW"104 4014.000 237.400 GS

1105 4025.000 237.000 L F.OW



< -1106~... 107

1108
109
110

1111
11<~
1'13
114

r 1115
116
117

1'118
119
120
1211122
123
121
112..5

126
127

1128
129
130
1311·.1~2
-1 ..'\3
13,4

1:135136
137

later
1~

iii 2.~13.~ !
~~ 1 H,"4
.~! I 5
:; I 16" 7

8
Q

11l·~

'

I '.l?

I~~: I
'I Ir;~" I 1J1'7;I:~., 120

21

4037.000
4054.000
4083.000
4106,300
4174.000
4271.300
4279.000
4295.000
4309.000
4326.000
4344.000
4376.000
4417.300
4582.300
4747.300
4912.300
5077.300
5215.000
5229.000
5241.300
5252.000
5259.000
5339.300
5353.000
5359.000
5375.000
5392.000
5411.000
5435.000
5445.000
5452.000
5462.850

236.400
237.000
239.300
239.900
240.300
238.800
238.700
238.300
234.800
234.900
238.700
240.100
241.200
242.600
242.700
242.300
241. 700
242.600
240.200
238.000
238.700
242.100
241.500
237.800
235.800
235.500
235.000
235.100
234.800
234.600
237.800
244.300

RIV BOT
R EOW
BRK
GS
BRK
GS
I.. EObJ
Rrv BOT
RIV BOT
RIV BOT
R EOW
GS
F.: VEG
GS
GS
GS
GS
TOP
BRI<
TOE
TOE
TOP
ANGL PT 2
L EOW
RII) BOT
RJ.V BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
R EOW
AI..CAP cn-« fUV\ .,~, 8 A. 6

S I' r fa c e cI ,'1 t a :
67.000

746.000
2125.000
2125.000
2392.000
2769.000
2769.000
2869.000
2987.000
2987.000
3033.000
39Jl.9.000
3949.000
4008.000
'~02.5.000
4025,000
'Hl540 000
42?9.000
4279.000
4344.000
5353,000
535~5000 I)

5452.000

235.700
235.700

0.000
236'.300
236.300

0.000
237.000
237.000

0.000
235.700
235.700

0.000
237.300
237.300

0.000
237.000
237,000

0.000
238.700
238.700

0,000
237.800
237.800

I.. EOW
R EOW
l.. Em.1
R EOW
L. EOW
R EOl'"
I... EOW
R EOW
L F.OW
R EQi,oJ

!. EOVJ
R EOW
I... EOW
R EOtoJ

22 I., EOVJ
l~ F.OW

0.000 226.100



,

5462.850 245.800
,axtMuM 'X~

axiMUM 'Y~
sr.:.:)l~ 111 _. 7130
sc"'le : 111

"" 4
(for 8.5 bv 11 forMat)
(for 8.5 bv 11 forMat)

I
I
I
I
I
I
I
I

,~ I



1:r.T1.·F.:
.. :C. Ei-lT:
J)i~TF. :

I

I
I
I
I
'I
I
I
I

IJ.SCHAI~GE

END OF DfnA

I
I
I
I
I

SllSJ.TNAHYDROGRl-'-lPHICSURVEYS
1984 crons section LRX 83.8
AUGUST 16, 1984

":'V:'Y: X .)(0.),:.* .x:.;;.;; )' 'X:')H~
=========== ==========:::

JOO ?A5.0
117 255.7
142 254.7
167 251 .6
192 251.6
217 251).4
242 251 .5
267 252.0
292 251.7
3'17 252.0
342 252.5
367 252.3
392 252.0
4'17 252.2
442 253.0467 ':l""- I:',-,J ..")• \:J

492 254.2
542 256.1
592 258,5
6-42 260.8.692 262.775;'~ 265.0
882 265.0
917 258.2992 253.8
1017 254.6
l042 265.0

lOI) 265.1)
.1042 265.0
45,400

***** DESCRIPTJON *****======================~=~
lEOW
R II) aur
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
IUV BOT
RIV BOT
RIV BOT
RIV BOT
IHV BOT
RIV BOT
RII) BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
RIV BOT
REOW
L.EOW
RIIJ BOT
RIV BOT
RIV BOT
REOW

H20 SURFACE
H20 SURFACE

Note: This data was compiled from U.S.G.S. streamgaging measurement
field notes. All "y" values are scuodings, "x" values are
estimated distances. This cross section uses a datum estimated
from a U.S.G.S. topographic map.

- 1 -.



I
~*****************************
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CROSS-SECTION PLOT »*********~*******************
SUSITNA HYDROGRAPHIC SURVEYS

1984 cross section LRX 84.6

Date of Surve~: SEPTEMBER 19. 1984
'Y' DEBCRIPT~ClN- ..... __ ._---._-_._--

data:
0.000 2'70.600 AI..CAP 1.. I~X RM 84. (';')L. .s3.000 265.800 TOE16.000 261.'?OO I.• For.'!26.000 259. 100 RHo' BOT40.000 256,400 IHV BOT72.000 ;~57.700 RIV BOT100.000 260.100 IUV BOT107.000 260.~j()0 IUV BOT122.000 261.'700 l~ FOW163.000 26:2.700 GS205.000 263.600 l~HK275.000 ;:!6:? • ~.)0 0 C;f1311.000 262. :7iO 0 TDP322.000 261 ,300 L 1:::01.<.1334.000 :?5B.900 RIV BOT~345.000 ;~~57, 40 () IHI) BUT365.000 256,BOO RJI.) BOTxas .000 :'~58,(::,00 i~:r ',,I BOT393.0(1) 261..300 I~ EDW394.000 ;:262.000 BRI<403.000 263.90(1 TnE·.40'1.000 2{;lj).500 TUi:;

414,300 269, '1 () 0 ANt; py 1
5'7?OOO ::~71 . :30 0 f.'r·,....,.;::63'7.000 ::Z70.(-dID TOP643,000 ;.~68.'70() TOE664.000 2'70,:='00 TClP674.000 ;,Y.i'7,500 TCl[744,000 26(Y. <)'(10 r.{:~

-", ....764.00{) ;':.~t:.(/ , 0(1) BI:~t<'787,000 26'7. ~':J(I (I lUP79:2,000 ;0:~'~01~5121,) I] r:-::~1<7<?9,OOO 264. (~O(I HRI<B04,tl(}O ~:~6:~,OOO TOE84'!.OOO 2,~;!>. ~)(I () f'<~.:1\0'B89.000 ass. 00 (j 1;~3
(104, iJ () () 26~.:i• ;,~()(J ·rOE·
'71') .000 ;,:~6El• 0 00 TOr:>?14,OO(J 26B,(J(lO BI'~1<
9'),'7,400 ;~69,000 ANG PT '-.to.
<t~7'jB• 000 :~7'.1 ,100 C(O~."J';:'104:2,(I ()0 ::?'n,100 I~r~f(1.0S;?.OOO 2M>. (/00 G~;)

1151' , I) 0 0 ;2:;:'2,30() (..o:.' ..~.1247,000 :2?0.au 0 Gn



46 1412,000 ;'::'70, (:)0(I

I
4'7 1419,000 :26(j).100 1'01:::
48 1453,000 ~,~68,900 TOE4'1 1464, 000 270,400 HIP
50 157'7,000 ;':!70 ,600 (:.~~J

I51 1742,000 2'1~~, AO0 GS
52 1810.000 i:,~'lO ,100 TOP5:'5 1816.000 265, '70 0 TOE
I54 182130 000 :;Y:>5 .60 () TOE~t:. ..

183b,OOO 268,BOO TOP.::J .. I

56 1871··,000 ;;,~6S>,90 () (" ("
'PO _ ••

:1,:> ~57
..

19tI7';00O 2?1,400 GBI58 1956.000 ;~'70 .4()O BI:~I<5(;' 2013,000 274.100 BI~I<
60 2068.000 ~~69,6(}O BRI<

I61 2103.0lJO 2'70.1300 lOP
62 2118,000 ~~68, 90 0 TOE
63 214'/,000 269,000 TOE

I64 2170.000 ~:~71,400 TOP
6"" 2233.000 271,4(lO G!:i,J

66 2398,000 ;,~70, 800 CP",,:>
67 2563,000 271.(;>00 G(:''.'168 27:=8.000 '~73, 800 r'C;'.3~)

69 2769,000 274.300 'nip
'70 2780,l.IO(l 264.900 L 1:::01,,1

I71 27BB.OOO 262,6110 R:r ~} BOT'72 2816,000 ;:.~6 1 , ::',dl0 RIV BUT73 2(351,000 262,:~()O 1=1 :I ~) :BOT
74 2878.000 :.::64, vu 0 R EOI.•)I'lei 2934,000 ass. 4(10 Gl:;
76 2951,000 ;.?65,6()() B:~l<
'7'7 2<;?94.000 264,(,;000 TOI:.

I78 3000.000 :::~69, €I 0 0 TOP
7S' 30()~L800 2'70,0(10 M~G PT -1,,'80 316S'.OOO ~.?:l1 , 'lOU GS18

1.
3225,000 27~!,'700 TOP82 3241.000 :.Y,8,BOO TDE

{3~:~ 3265,000 269, .<'lOO TClI~:
B4 3286,000 :.:.~70 . 40 () TOPIs';:' 33~54, 00 () 272.100 c-r•,.' ,,:1,"
136 3422,0 ()0 ~:!71 ,10 () fOf>87 3430. noo 266,'/00 TDI·:.I' 88 ;3457,000 ;,:~66, 00 () TDE81"0 34'75.000 2'7'.1.. :;'00 TOP~,J I

(/0 34l~4. 0 ()0 :·,,~7;:~, ;'3()0 (;~:::I91, 361::?OOO ~~'7~':':, (.~.I() 0 TOP
. ' 9~? ~16;2U, f) () 0 ?b:/.:;OO TnE9~~ 3649.000 26'7, ;,:!O0 c'p., \:'t';>4 2(66:5, ()0 (I ;.~·':,8 ,50 (I T.:1::I' 'I'" 36Ell,OOO 271 ,!:I(J 0 Ten)1 :,
.: '16 3f.l14,OOO ~:::1:~~.600 r,' t~.. 'J· .•I

'?? 3?1=l'1 • (;.'0 0 :'.:~~71,(/(10 ~ING PT ·1
; 98 ~!9(/B , 0 ()0 ;.:~7'J. • '/00 TDP
'':'9 400lLOOO ;26:5, ;;:~OO TO 1:-:..\0 I) I.()()'7,OOU :~~;!)4.600 BI·;' 1<

I101 4014,000 266. '/(10 T CJ I·'10 ;:! '~O~52,OOO ;,?t.;.';:' .ann I.:.:: ~:)
'1 () ;'5 40'.n, 000 ~:!6l:l , '.I 0 (J EWI<104 415::', (100 ;,',~.';.5 , 'i' () () BI~I<1105 4;.:;24,000 ;?'66 , (.>'00 TOP

I



106 4;'~?/ • 0 U(J I... !;;CH,I

I10'7 4311.()(}O I>: :r \) BU','
108 4346.000 j:~64, 000 R EOI.~'.109 438t,O()0 ;~66, '/00 Tell:'

I
110 43SIt'j. 0 ()0 :~~66,6 t) 0 TOP

I'! 111 439B. 000 ;265 , 4 (l () TClF11 ;~ 443~~. 000 :·:!6~;.20 () TDE
'113 H;37. 000 ;266.000 TUP
I114 4503.000 ;:~66.300 BI~I<

115 4572,000 26'i',400 Bl~l<
116 ~... 4627·.000 ;.~6t:.,700 POL :...

I117 ·46'5if. 000 26:~. '700 BI·<I(118 4681.000 ;:'~64.500 HlP
119 4684.000 263,400 L. I~()W

£. 120 4700.000 :':'~61.500 IHV BDTI1a 1 473'7, 000 2~5B,70 (J RJV Bcrr1 r.>,:> 4779.000 ;~54, ::';00 RIll BUTc;«:

123 4829.000 252.D()O I>: T t,J BUT
I124 4882,000 ~:~52,;300 I:~rv BUTit 125 4944,00(i 252. :300 I~II,) BOT126 5003,(}()0 :2:51 • 0 I) 0 IUV [-lOT

I
1 ~.=!7 5053.000 249.'700 I~J t,J BOT128 :5098, 000 ;~55. au 0 FH'J BIlT1 ~~9 51:37.000 2~j6, 400 I~r t,J BOT130 5177.000 ?60.;.?/JO nIl,} HUTI131 5189.000 ;26~:!;. 2: 00 I( 1~'Ol,1;
13;:'~ 5201.400 ~:6'1.6()O ~13

A 1~l...t;AP I ,'''V 1:/ (·1 a·4.6
~

t ... l"{ 1\

" IW~ter surface data:'i
1'6.000 ~?61.::'OO I... EOl,)

2 t:.:.~2• 000 261 . '7 /J 0 1:< EOlL.1
3 q22,OOO a.ooo
I4 322.000 ;~6·). .:~ 0 I] I 1:::01,0.1,-

,~ 5 39:~. 000 261,;'r,OO I~ ED!.L)t £-> 27BO,OOO 0.000I

1 I'7 2780,000 264,900 I. EDHP ,
8 28713, I) 0 0 264.900 1:< EDlL.1.~
9 427'7.000 0,0001

't 10 421'7.000 :~~t13.900 '- ;:::Dhl" I\ 1"1 434~!. 000 264,00(1 I~ EDt\1
12 4681,000 () . 0 D.-
17 4681.000 263.40 'I L EUt,.1~I

IIP, 518'r, 00 f! ~?63 I ~:~O(J I~ EDt,.1

HJN 0.000 24</ . ''/ (l 0I. MAX :3~~{l'J.,400 2:74 , "2 o (I
H.:):< iMUM \ X r '::;cala '1 " _. :743 (-fOi" B , ~::i 1:1 \) it for'IVI<~'I:)I.Ma x :iMUI"l \ 't ' sc:ale , ! II - C:" (f ()7" o ,::' bv '1 '.t for't'1,;) t.l. ..J u .... J

I..····················································.,0" :•••••••••••••••••••••••••••••••••••••••••
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SUS1TNA HYDROCRAPHIC SURVFYS
cross sectlon LRX 86,~

Date of Survey: SEPTEMBER 18, 1984

'VI
'"

'y I DFSCI~IPTTDN

Cross
I~

3

I~
6

I~
9
10

111
12

sec:tio'6 ·clat<~·: ....
D,OOO

22.000
45. GOO
136.000

134,000
16"1.000
174.000
20;:.?OOO
237.000
278,000
3011.800
336.000
37~.5. 0 II 0
415,000
429,llOO
434.000
452.000
4913.000
~550.000
611 .• 000
7~20 . 001)
746.000
'763.000
7rt~i,OOO
B7".1..000
946.000
1028.000
1081.:::;01l
1090,()OO
1 n?;~~, 0 I) 0
10<.>'(1,000
1".1.01.000
11611,000
12M>, 0 ()0
1.326. n 0 0
1396,000
".I. ·~;23, i) 0 0
14-:';iB,OOIl
t4</8.0()()
~~i::)~;~, ()(I ()

If:d3.i)()()
1666.000
1. '7~.:?6, II ()0
"17'7(;" unn
IB1:;~,O()O
"I. EO;.:: . 0 (I 0
19()O.O{)O
1<.7'41,t)OO
1 ~,;~53 , ~.!0 0
1964.(I0ll

279.B()1l
~?7a, I?O 0
2'73,911!l
:?7~~, ::? 0 0
273. vn 0
;.:?74 . 2 () II
274. :~~OII
;~~7'?, 1 () 0
277.4110
;27l~.3()O
2'78, 711D
:2?B, 4 ()0
i?T7,600
:~/'6, 5 ()0
271 ,<)Iii:'
269,600
~~65.600
;262 . ~:'l0 ()
;26:5,OOIl
;·?64. 0 0 0
;~~6'?, F!o 0
;,?69.700
2'7:~ .0 n 0
27::.~.40n
:2'.n . l:, n ()
~?'?4.()0()
:.:.~74 , ;:~0 ()
;~74.11l0
;:'::·7~~.no 0
:.:.~'i'2, (;; () 0
;.~'i';.~. 00 ()
~.~7;:~.a 0 ()
2';'::;';. "1'. ()
;:.~?4,4110

AI. Cr-tP L.I~X
TOP
TOE
BI:~I<

LJ3

BRI<
'1'01:::
TOP
B!~I<
I~NG PT "1
BI:n<
nRI(
BI~I<
L. F m·)
I\IV BOT
l~:r~) BClT
I~I'.,/ BOT
l~IIJ sor
RI',,1 BOT
F~:rl) J:~nT
Fe:I',) BGT
1~ FOI..)
GS

1
_,
';'

!
l

!

( ... r:..
'.:J,)

(''of''.:, ..:,
r·' Co'.:}'..}
r"·'.:.t.::"

TOP
TDE
TOF
TDP

1
34

-'1::... :.1 .....
~,56

r'c~.., .......

:r:<F< I(
L I::O!.A!
F~·II,,1 Bur
h:F} BOT
I~:r~) BOT

F: J',} 131)'1'
I,':r ',)HUT
,~:II.} BUT
PJ',) BOT

27J. ::)00
2·?~:.)I .~~ 0 ("I

;:.:'71,600
2'?l,·.1.00
;::'7 [I • ·<f IJ 0

;~6':·:O, !:IO 0
.~.~l:\9.hO 0
:~t\(i', no 0
:.: <::0 ';:0 • ;:~ 0 ()
~~6B. :.300
;:::.:::0::- , bOO
;~6'/, '70 (J
;':~'70, :?O 0
:·2::·';.:.~ • o 0 ()
::~73, ?O 0

r~:rl.) HOT
I~IJ,.'' BUT
r(~:i Ivl 1·:·:D T
F!Il,J f:Ol

:7iO rI EOI ..'.I

I



i',,
I51

52
53
I~~

56

157
58
59
60
I:;

63
I:i

66
67168
69
70

l.Jater
t

I~
4
5I;
8

I
MINIMA>~

19711.000
2005.00(}
2055.000
2149.900
21B'7.0011
2198.000
2244.0110
2294.000

.-. 2335·.II 0 0
24'00';000
2471.000
2555.000
25(J5.000
2653.0110
26(,...2.000
2675.1100
270b.OOO
2740.000
2756.000
2780.100

:':~74,800
:':!7~5. l:~00
275.000
27~'.30 ()
276.900
~:.?72.9 0 0
273.900
:273.800
275.4110
;~77.6 ()0
277.500
276.600
27'7.100
;276.200
27;~, (}O0
271.. 400
2'711.600
;~~71.:500
276.BOO
276.900

TDP
B::~I<
BI~I<
POL 1
TOP
TOE
GS
TO::::
BI~I<
TOP
GB
(~S

TClP
TO[
L EOW
RIV HOT
~ E(HoJ
TOP
ALCAP LRX RM 86,3 RI3.

cs;, .....

SUi"'f'<~ce d ..at a :
429,000
763.000

13(?6.000
1396.000
11}64.000
2675.000
267::j.0()0
~~7.40.000

271.9(}O
2'?~!, 000

0,000
273.500
273,700

0.000
2'71,40()
271 .SOO

L. I::0 J.,.)

I~ ED"''!

L EOW
R EOt~i

L EOW
I~ ECiW

O.OllO
27BO .1. 00

26;:~.~!lO0
27~,),BOO

I
I
I
I
I.
I,
I
I
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I
Cross section
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~I;
6
7

I~
10

I~~
1~~
14
I~~

1 '7

118
11)i

20

121-
_ 22

23
24
I,:)",·'-'o,J

·26
27

I. 2Bit 21j1
30
31I"x")o c:
3~~
34

13~:1
..36

3'1

138
39
40

141
4;:~
4:3
·44I,4~7;

I

SUSITNA HYDROGRAPHIC SURVEYS
1984 cross 5~ction LRX 87,7

~X·I \ Y I DESCRIPTJ:DN

data:
0.000
a, 000

16,000
21.000
28,000
29,000
36,(JOO
46,000
63,000

1'13,UOO
14"1,000
1513.000
188.000
207.000
2;~2.000
228,000
~4f.l,OOO
25;~.000
264.000
281.000
30B,OOO
360.000
386.000
381},OOO
398,000
402,000
41 s. 000
43:7i. 0 ()0
46(..,.000
4 a;,:~. ()() I)
4flEl.OOO
4';"5.::;00
!:.'.;3~:~. 0 (J 0
!.'5/'.';;. 000
601l. 00 (J
638.bOO
67~~.OOO
73~~. !jO0
'?4?OOO
748.000
7f:>1,OOO
T?I.000
l:10.:~, 0 () 0
B46,OOO
BElly. 000

290.600
290,700
287,100
2lH ,7()1)
278.000
277,600
275,600
27'/. bOO
279, :?O 0
~:~80. 000
278.000
277. ()00
277.1,00
;:!:~O.200
~:!.85. ::iOO
;~~B6.100
285.'1'00
;.:~:34.600
28~~. :~~O0
;.~136.200
286.00()
2B2,600
:~13~!.400
;?:.i6. 1} () 0
21B.6()()
;:.~B1 .4 u [I
278.4(J(}
2B1.;'~OO
:;~l:l;~.[.,OO
~:;fJ~3. (J () 0
2B4.:':~OO
::.~!34. ~50 0
2f.l4.Ij'00
;:~f.l4. 600
;~B::-;. 0 ()0

L...BAI.CAP I..I~X I:H1 B'7,?
fOP
BI~I(
BI~I(
TOE
LED"'"
BOT
!~ COl')
GB
Eo:< 1<
BR1(
LW PT
BRK
TOE
TOP
BRI<
TOI;'
'rOE
TOE
TOP
'RR I(
B:~J<
r-,NG PT '.1
TOP
(;I~I{
TOE
1..1..,,1 PT
}ml<
HI:~ 1<Toe
TOP
(.:ING PT ;::.

I "I:~.........

POI... 1.
;:!B:5.'7()O
ess. ()00
;~B4.BO(l
;;~i~l.600
;:!T/. snu
??5,OOO
;.;?·7;:~.'/() 0
;.~:?3. 1. I) 0
;~'74.El(lO

POI .. ;~
TOP
BRI<
L i:.0!,J
I:/}I) :BDT
I~::I~) BOT
F{I I) f: 1)"('
F~J Ivl "(~UT



46

I47 '?50 , 000 21"?OOO
48 (7':79 • () 0 0 ;:.~'?,'? f ~;s(I n
4S) t O~~1 .000 2nl.:100 G~~
50 lO8S.000 ~~'78.?OO cs.1..:JI~; ".l16l'j •'u 0 0 27f.1.800 TDF
;::I ••• 11 ai .000 ;~~:~2.31) 0 TOP
53 1 ~~32. 90 () 202.BOO ANG PT . ...,

~..

I54 1286,I]O() ;.?82. s> n 0 GS
55 "1364,000 28"1 , !S 0 0 Gf~
56 14·.i·h n 0 0 aeo .1' 00 TDp· .:..

I
57 1431.000 :27(;'. ;:!.O(J TOt:::58 14?4.000 :':~78 . :l 00 r"~:~:J \0.'

5,' 151~5.000 ;2'77.600 TOE60 1569.000 279.000 GS
I61 165(». 0 0 0 ;2::'(;,900 GS

62 1742.00() ;.:.~:31.400 TOP
63 l804,OOO 281 .400 G(~.......

I64 1853.000 281 .4()() BI~I<
6~5 1949,000 2l~O . '100 (.", ...~~:)
66 :'?OO5.300 279.500 Pl)I,.. '7

'-'67 2044.000 2'/'f:l,500 C(":JI,:'\

I68 2072.000 ;,?'/8 . 6 0 () TDP
69 20B2.000 2·7B. 000 I... ElJkl
70 2097.000 ~~'7?:JOO IHV BOT
I71 2114.000 27B.OllO I~ Em,l

72 ;2120.000 27~?, 600 J... EDI.~
7:3 2140.000 2'77, 000 I~I~) BOT

I
74 ;2156, 000 ;.:~'77. 600 R EDIA
75 2178.000 2'7B,BO(J HlP
76 ;218::-i.OOO 27:?400 '- EClW
77 2200.000 27:2 . no (J I~J~) BOT
I78 ;~23B.OOO ;,;~68./'00 RHJ BOT7(1 22Ei'7 . 000 266.1:100 R:r t) BOT

SO ~~3:51 ,/lOU ;::68.600 IUlv' BOT
I81. 237?OOO 2{:;ll. :':jOO IUV Ben

82 ;:.!434.000 ;~70. '1 U[I RHJ HUT8;:.1) 24~14,OOO 270,~~,OO I~r I,} J'::ClT

I
84 ~~5;3a. ()0 () :'::69, ;;$1) o F<I v riOT

f as 25(i-'4.000 2'7'1 .BOO R:lV Ben.~.~ 86 :2640.00 (j ?'74,600 '~Pyl :OOT
87 26GB.OOO 2'73 . ~:l()o I<JIJ BOT

I88 2'/;:2'.1 .noo ;:''72, '? [I () F~I v I!I')T89 27;:~6 , 0 ()() ;~'l4 . ::i 00 I~:I.~) BUT90 ;:.!~1;:n, 0 {) 0 ;:,~'? 'I' . ;..~0 0 I~ EO\')

I91, ;.~744. 000 ;.:!B 0 . 4 (l 0 TClE(.?2 ;:2750. '/00 ~:.~B~:~I b {)0 A: ...r:~I~IPI ,......." fi i'1 ,......} ,." /1.8_.,C,. /\ Co,' 1'/

I...J'HEH' su('-f-'ac(:: d a t a :

I1 2('t. 00 () 27'7.600 I... EDt,)
.:) 46,000 i~'7~?I :':i 0 0 P EDl..)t-

'.~~ '76'.1 ,000 O.O(l()

I4 761 ,000 :::17 , s 0 0 L EUW
5 9'79 , 0 (~() ;.:~~.,I? , ~:.r() 0 u ED!."Itv
6 ;.:~l;~O,OOO t),OOO

I'/ 21 ;:!.O, 00 (J :,~'7'/, f:"O0 I. 1:::01,..1:~ 8 ;.:~1~.)6, II (I [I :~!?'7. Ill) 0 p E::' It.).,
9 ;~lEl~:;,(JOll !.i , 01.1 {I
10 ;~:: '1 05 , ()0 (I ;~~T7,400 ; ::::OIJ,1,_

I11. :.~'733 , 0 (I () ~,:~:? '7 , "l, (l 0 I~ FDI})

I.



IMIN
MAX 0.000

. 2·7~:;O. 900
266.BOO
290.700

IMax iMtJM
M,'l X iMUM

'XI
'yl

scale
s c a Ie

t" _.~:)("3
1" = 5

(~or 8.5 by 11 forMat)
(for 8.5 bv 11 forMat)

I
I
I
I
I
I
I
o
II
II
II
II
g
I
I
I



Il••••••••••••••*•••••••••••••• CROSS-SECTION PLOT •••••• ~••••••••••••••••••• *•••

I SUS:£TNA HYDROGRA~HIC SlJR~'EYS
1984 cross section LRX 90.6

I Date of Surve~: SEPTEMBER t5~ 1984
POINT -.~ .),X-' 'Y' DESCRJPT10N... - .... .. .......----- --------- --------- --------------I
Cross section data:
11 0.000 296.900 ALCAP L1~X Rt'\ 90.h L8

2 23.000 296.600 TOP
3 31.000 294.200 TOE
4 39.000 295.300 BRKI5 65.000 293.700 L EOW
6 79.000 291.500 RIV BOT
7 96.000 284.500 RTV BOT
I8 126.000 284.500 RIV BOT

9 176.000 287.600 RIV BOT
10 226.000 207.600 RIV BOT
1i 275.000 290.500 RIV BOT
"12 329.000 291.500 RIV BOT
13 379.000 291.700 RIV BOT
14 423.000 292.400 RIV BOT
15 474.000 292.700 RIV BOT
16 503.000 293.600 R EOW
17 S40.000 294.500 GS
I18 561.000 295.600 BRK

19 599.000 296.300 GS
20 626.000 295.100 TOP121 631.000 293.300 L EOW

o 22 637.000 290.600 RIU BOT
23 675.000 290.400 RIV BOT
24 721.000 291.500 RIU BOT

Do 25 738.000 291.200 RTV BOT
·26 776.000 290.200 RIV BOT

27 812.000 291.200 RIV BOT
I28 823.000 292.600 RIU BOT
" 29 849.000 293.200 RTV BOT

30 872.000 293.300 R EOW
Roo 31 903.000 293.800 es & L EOW
• 32 940,000 292.600 RIV BOT
- 33 980.000 290.100 RIU BOT

34 1035.000 289.100 RIV BOT
II 35 1 d~~1) • (\ 0 0 286.'/0 u R TV BOT
~ 36 11;).000 290,800 RIV BOT

37 1114.000 293.600 R EOW
I 38 1117.000 297.200 TOP
I 39 1123.900 216.900 ANG PT 1

40 1132.000 296.600 TOP

I41 1135.000 295.700 TOE
42 1169.000 295,800 GS
43 1208.000 294.900 TOE
44 1213.000296.600 TOPI45" 1260.000 297.200 ns

I



46 129H.001l ;~96.4()0

I
47 1329,000 296.900 GS .48 1362.100 29?100 POI.. 149 -1371.000 297.000 TOP50 1375.00ll 293. ~)O() L EO'"

~ I51 1~83 .'000 291.500 RIV BOT
( 52 1392.000 ;;~91.200 RIV BOT(" 53 1412.000 291.000 RIV BDT
I 54 1430.000 292,300 RIIJ BOT55 1443.000 293.600 R En"'J56 146-9'.000 2':,)4.400 BRI< ~57 1546';000 295.000 GBI58 1599.000 295.600 Br~l<59 1631.000 295.100 TOP60 1659.000 293.500 L En~J\ I61 1670.000 293.000 L.W PT62 1679.000 293.500 R Eml63 1726.000 294.700 BRI<

'~ I
64 1764.000 293.500 L EOW

;-L 65 1800.000 292,700 LW PT66 1835.000 293.500 R EO"'J67 1845,000 294.500 TOP
11 I68 1861.000 293.500 BRI<
l 69 1899.000 294.700 GS

~'O 1933.000 294.100 Bl~r<

I71 1'~58.000 294. ';"00 BI~I<72 1986.000 292.700 BI~I<
~ 73 2010,000 294,300 Br~K
t 74 2021.000 293.800 G8I75 2031.000 292.700 BI~I<

i 76 2081.000 295.21l0 us."J
77 2119.000 295.600 TOP
I7a 2138.000 293.700 TOE79 2162.000 293.900 GfJ·

f 80 21B8.0no 293.600 TOE
.~

I81 2202.000 294,600 TOP
j 82 2243.601) 29-<\.80 I) POL 2Ir 83 2285.000 293.9(lO TOP
t, 84 2297.1)00 ;~~92,70 I) TOEr,;" I81:" 2323,000 292.400 BRI<,~

86 2343.000 ;~91.61l0 TDE
87 2350.000 294.01J0 TOP
Ias 2409.000 295.000 BI~I<S9 2479.000 294.(1()0 cs..,)90 2591).000 294 .an f) TOP

I
91 2602.000 292. ao 0 TOE'92 2636,000 2C?1..:?OO GH93 2680.000 292.100 Br~l<94 2717.01)0 ;~91.4nn TOE
I95 2751.000 292.400 TOP96 2B1S.000 ~~92.1.00 GS97 291;.!.(i 00 290.700 CS
I98 296B,400 ~.>C?I) , 70 I) POL. ::.~99 2995.000 28'l 0 ~jO0 L Eml100 3013.000 288.800 RIlJ BOT

I
101 3042,000 ~~H9.400 RIIJ fJl1T102 30~J8. 000 :288.ann RII,! nOT103 3112.00ll 288.1.00 RIV BDT104 3161..00ll ;_~B7.21)0 RII.,l [lOT
I105 3215.000 287.fJOO RII.' BOT

I



106 3;~71.DOll RIV nOT
107 3319.000 284.800 R It)·BOT1108 3367.000 294.1)00 RI') F.H"JT109 '3406.000 279.600 RIV BOT110 3442.000 278.200 RIV BOT1111 3483."000 284.500 RIV BOT112 3500.000 287.700 RH'mn113 3507.000 289.700 R EOW

~ 114 3516.400 21J4.001) ALCAP l.RX PM 9'),6 R13

a tel' sur·Pace-·datat- -.
:....

I~ 6~r:OOO 2173.700 I.. EOW503.000 293.600 R EmJ
631.000 0.000

4 631.000 293.300 L EQloJ

I~ 872.000 293.300 R EOI.&!
903.000 o.noo

7 903.000 293.600 I.. EmJ
8 1114.000 293.600 R EOWIio, 1375.000 0.000

1375.000 293.600 L EOW11 1443.000 293.600 R EOW112 1659.000 0.000
13 1659.000 293.500 L [OW14 1679.0011 293.500 R EOIJ)-,

115 17(,4.000 0.000
16 1764.000 293.500 L Em}17 1835.000 ;~93.500 R EOW
18 2995.000 0.000119 2995.000 289.500 L EOW20 3507.000 289.700

IMIN 0.000 278. zn 0MAX 3516.400 297.200
taxiMUM 'X' scale · 1.. = 502 (for 8.5 by 11 fOrMel1;)•MaxiMuM 'V' scale · 1 II =: 4 ( -Por e .,. b !J 11. forMat)· •• J
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I
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I
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Date of Sur~ey: SEPTEMBER 1~ 1984

I
;i'IJSS secti.on datn:

I 0.000 lOS. 1 (1) AI..C~;P U~\' P"1 '~~ '1 .F' L-S15.000 30'3.101) TOP
'3 19.1)00 299.700 t, EOt,J.. 34.000 2°':.i.90n RIV DDT

6~i. 0fl0 294.300 RI\.1 BOT9 f) • 00 (l 2~4. '31)f) PI" BOT7 11S'.OOO 2'7".5.400 PI'.) F!oIJTi 148.000 247'b. [,1)1) RIll FfI.1T180.0no 296.90n RII..1 BOT10 216.000 296.500 PI"" F{()TI! 247.0()() 295. ~;OI) R It) BIlT271..501) 2'?'?.~'nn I~ Enl,!13 276.000 300.900 TOP

W
327.000 301..200 GS418.000 302,OflO BPK.~) 4tH.000 303.200 r;s

, 17 525.000 305.200 BPI(v I: 62'5,00 n ~~0·4.~.iOn BRVj 667.00(l 30~"j.300 cs:1,.'
t'i :::~() ~BfJ.OOO 3f15.200 BI~I<
.U'..-<; ,~ 72:".000 304.1ll0 TOP775.000 300.300 TOE

817.000 300.400 r.r.
.:! •.:>24 859.000 ]00.800 TOr:I: 8B4.000 302.900 TOP927.000 302.~.:;on cs

27 <150.000 302.400 BPK
J 971 .1)00 :301.400 L Em)1009.01)0 301.100 RP) BOT30 10ei~:;.000 ~~OO.~)OI) lEV BOT
j~ 1087.000 299,60() PIV BOT110~:.~.OOO 299.200 ~~IV BOT
.:>:6 1150.000 297.500 IUV BOT~34 11A? ,001) (.~9~.'.i• ~::jn0 p rv BOT1;0 1;~37.noo :;?-93.::~()0 PT\) BOT
. ) 1291),000 ·2?1.,?1)1) PIli BOT
3'J 134~.OOO 291.1()1) P T I,) BOT' ,

IF 1.390, nnn 290.300 I~I!) BOT144:;?-.aun ;;?-90.800 In;·) El()T40 1493.01)0 2Ci4. nnn RIV HOT

til
15:.14.000 2<?~1.40 n RI'.) BOT155·4.n I) n 299.8no R 1'-.' FlOT
t 5'?5.0n 0 301.bOO R EOW44 1721..000 30J.400 GSI: 179c.nno 3(l::~, 700 Tr)P
1JHlI) • 0110 "3 0 ~ .400 H)[

4'" ifJ39.(01) 301.00n TrJE. I

I; 1070,1)1)0 302.800 TOP19·19,000 :}(13. 7)()0 G'":1". :-2007.000 :11):':~.an 0 BR~~

I.



I51 2072.000 301.9flO G8 t152 211.:,t.f)I)O 'Hll.IlOO BI~I{53 2152.000 :30~?.~~O0 £lI~K

I
54 2186.000 301).200 BRI< n55 2253.000 J02.:>00 GS56 2353 .I) It I) 302.91)0 BI~I<57 239:-:J.00O 300.000 BPI<

mIsa 247S.000 301.11110 [;859 2554.000 30'?.41l(l GB ~60 2618.000 ~~IH.600 TOP
tI61 2640,000 21?B. 71) 0 TOE:62 2660.000 297.?00 f"''''"''lo

.' ::l63 2685.000 298.200 rOE:64 2707.000 300.200 TOP I~I65 2802.000 301. :?OO GB66 2912.000 301.300 BI~I<67 3010.000 303.~)OO GS
I_I68 3105.900 304.100 POL 169 3166.000 :-:J03.700 TOP70 3183.(1)0 302.700 TOE71 32i?3. 000 101.?flO GS ,

I [72 3300.000 302.6::10 cs73 3372.000 30;:~.300 F.lPI(74 3428.(1)0 ;.~,?C)• 70 f} cs
t175 3474.000 297.700 GS

f 76 3491).001) 295. sn 0 (~Sf: 77 3511.000 297.701) TOE!i,

I78 3528.0(1) ~)02./'11)0 TOP r79 3571.000 302.400 TOEao 3~73 .1100 304.900 TOP

I
81 3576.'}lOO 305.100 MIG PT 182 3590.000 30,'t,sn 0 TOP83 35172,0 n0 301..1;>(10 TOI=::, 84 3630.000 ::;01.60 II F.lj~1<i

,~ I8S 3682.000 303.600 GSif 86 3753,1)00 303.~'jOO GS{
87 3804,000 303.400 BHI<~i 88 3842.000 (,~9~'. s ()0 BI~I<~ I• 89 3891.000 301.:')00 f'C.~",)90 3990.IlI)O 303,:100 GS91 40l36,OOO 300.!:500 csI92 4210.000 ;.~S)?•71) I) BI~I<93 430'1,000 29!:l. :100 flo' ....:h.:Ji94 439~).I) I) 0 299.6(1) BI~I<_ 95 4446.000 302.400 BI~I{. 96 4532.0(1) ]02,31)1) (;~1
97 4:'594.01l0 30:~.100 BI,~K

m
98 46'37,I) Ill) 301.2nO f.:P 1<

~99 471'::;'()I)0 301,~!'O(l BI~'I< ..100 4753.'100 303. run F' OL. 2
10"1 4B02.noo 302,900 r .... <:\

"I\!

Im 10:? 4:3:35,I) 00 ]1)1.10(l TDP103 4Bt:>:"j.OOO 300.2()() TflE104 4B92. IjI) I) 301.61)() PI"K

I10:'5 49'):'~. (l 0 (l :301.~)00 flo'''' I~."'106 ~'j02(, , II t) I) :30;:' .400 F.cPI<10'7 :5fl91.nnn JO:'?. sn n t''''., "

I11)8 ~7'1.11, ,111)1) 302,f:ll)n flPK

r1. 0'1 5169,000 :")n 1 .''-'n () r;~';110 ~j?04,OI)O 3112.41)1) TOP

I ,



-- 111 521:2,00(1 3111 ,10 (J TOE112 52~..1 ,O()/) ~:'()O,l)l)n r:B

--
113 52(r5.000 29(;·).100 TOE'114 5303.000 300. ,'(1) HlP115 534~j.00O 301-,(lOll HPI(116 53c;.'c;> , (l I) n ::~n1.f)On r~~~

:.' ....111 ',7 540:':? nnu 31)0 .!]Il (l TOPv·tt 118 5494,{)()O :29<;'.600 TOr::~--<'.

rij, 119 :7;516.(l 00 i,~9(l.100 TOE:120 5527,000 ~3I)O.90n TOP• 1~~1 5567.0()(l 301., :? 0(l Brn<122 559:~.OOO 302.301) F.:I~1<123 564~~,OOO '302,10(l I"l:!.'1_ .• '

f Ii 124 5bW~. 0011 301 .200 BRI<125 5730.000 30(l,OO() (~,...
"}\'7J126 5785.000 300.~.~{)O GS

--
127 5850.000 2(;'<.=>.100 BI~K128 590:3.001) :~llO.30(1 TOP129 5957.00() 298,700 HRI<130 61)06.000 297. 'Ion L EOI.<I

~. -- 131 60~34.00(l 2<?6,OOO PP) BOT
1 132 61)6~~.000 294,(,00 RH' BelTs 133 60~74.1l0() 297 ,'~I) 0 R row,~

" 134 6102.000 304,;,~01) TOP~ III,.~
'I 133 6138.400 304.200 POL 3i 136 61'73.000 303,701) TOP1,
i 137 61B2.00(J 3tP .900 TOE":., -

~~

138 l,194,OOO 31)1.700 TOE139 6201 ,000 30~~,500 TOP140 6233.1)00 303.000 GS
.~~ 141 6281 ,000 303.1011 GS142 6316.f)()0 303.100 BRI<',1' 143 6334.000 3ll2.600~ BRI<
i
~

144 6354.001) 302,300 TDE14~'5 6361.()OO 303.800 TDP~i 146 6399, I) f) 11 303,~:;l)0 r; s
!i 147 "421 ,000 30~L 20 (l BI~I<t\ J.I 148 644~~ .n I) I) 303.20fl BI~K
i'i
"
1 149 64~j2. 600 303,600 POL 41::';0 64/'2.001l :W;.~,501) BHI<

II151 651<;',000 301 ,000 BRI<152 65511.000 ~~I) 1 .71)0 G~3153 661n,oon 301.1ll0 BPK

1
154 6651 .000 299.500 .cs1~)5 6f.')<:>8 , I) (l n 29Fl.4 I)0 CS156 673'?,OOIl (?(?/'. 80 n L EDt,.!15'.7 67'.7:],000 i~9'?I 000 RTI) BOT1150 6813.000 ;~C,)? • 0 Oil RT') HOT1~59 6047,000 2(1'6,400 PT') }'lOT160 68~'1l,1)00 2~5, vnn IHV '[lOT,161 6BEl7.ll00 295,400 I~TI) HOT162 6902,01)0 297, (?O0 r~ EOI'.I163 691:'-j,noo ~;02,?ill0 TOP164 (;;'71,] , 00 n 30~, ,bill) r"'"

~

.,.::)16~5 7(l~.1,OOO 300,700 TOP166 7044,0/10 1'<;'0,4 n n L "::01.116',7 70/,1,000 :~(?8 .nn 0 RIu BIH.~168 7091.000 ;~(~O , 4 f) () H Enl~169 7107,1100 :.3011,611(1 TO I:::170 711::-,000 ~.)O~~.600 Tnp

Iii



t --" 111 521 ::~,000 3111,100 TOE:112 52,"·1,O!)I) ~;()0 ,0 I) n F:*:;f'l 113 52(7'5.000 29(':>,100 TOE"~Ij114 5305.000 31)0.'1'00 HlP-,..~ 115 534:'j,000 30t,BOIl HPI<1tl! 539C;> , (Ion ::~nl.I)On ,.... ,.....
: .. ::'1

Ii 11 ',7 540::,',000 300,13110 TOP118 54'?4,nun :'.:!99.600 TOC119 5516,000 i>'99 , 1 00 TI)E120 5527,00n ~31)O.90n TOP-- 1~~1 5~'.i67.(lOll 3()1, ,200 BI:{I<122 559:~.0()O 302.3(/) BI(I(123 5642.000 ·302.10(l r"~·1,,.'

-- 124 5681~.()0n 31)1.200 Jml<125 5730,000 30(1,OOIl cs",126 5785.000 300,200 GS

--
127 5850.000 2171.:>.100 BI~K128 590:3.001) :~O() ,300 TOP129 5957,(100 298.7011 HR 1<130 61)0/).1)00 297. ·40n L EDI,.I

'" -- 131 6034.000 296,000 IH\) BOT132 61)b~L OI)l) 294,bno RTV BelT133 60:~4.1I00 297,400 R 1=;' 0 I.JI• 134 610:'.~,OOO 30·,1,::?I) I) TQP135 6138.400 304,200 PO," 3136 6173.000 303,700 TOP13'7 61S:?.000 30'.1..900 TOE
~

138 11194.000 301.700 TOE139 620'.1.,01)(1 30~~.500 TOP140 6233.1)00 303,000 C;S
.\_~ 141 6281,000 303,1on GS142 6316.1)()0 303.100 BRI<143 6334.000 302.600 BRI<

;4 144 6354.01ll) 302.300 TOE14:'5 6361.000 303.800 TDP146 631?9,0no 3 0:':,s I)I) cs14'7 6421.000 30~~.20(l BI~I<

.~

148 644~~.Ill) 0 303.r~()() BtU:149 64~j2.600 303,600 POL 41::';0 64/'2.000 ]O:'.~.~50/) BHI<

l 151 65117.000 301 ,000 BRI<152 6556,()()0 31)1.71)0 GB153 6610,000 30t.tOO BHK

11
154 1;)&,51.000 299.500 GSi ~:;5 6f.')!:)P"n (l n 29!~, 41)(l ns15~) 673?OOO ?4?il f 80 n L EDIt.!15',7 67'7:].000 i.~9'?1000 RT\') £lOT115B 6813.000 :~C'?. 000 p. r 1.1 BOT1~)9 6B47,OOO 29~" 41} 0 PT') nnr160 68~?O,nOI) ,~?5, Ip 0n nI',) nOT

1J 161 6BB7;00O ::'~95,400 I~T\') HOT162 690~.1)00 2S"~"I(?OO n EDt,)163 6915.000 302,3()0 TOP164 6'?()] , I) I) n 301 .bliO f" r ..

"
.,.::,16~3 7011,000 ~OO.70(l TlJP166 7n44.nflO ?~IO, 4011 L 1:::011116',7 70/,1.000 :.~I?P, , nno PIu BI'lT,168 7093.000 :'~I~O, 4n 0 H 1:(11\11.69 7107,000 :.3 () n • b II (l TOE170 71H',OOO ~.)O~~./')OO TnI'
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i
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171
17'2
1'73
174

713·1.000
7155.1)00
71l32,OOO
7279.500

303.700
]03.000
;:}01,100
31)4.300

BPK
es
ALCAP LRX PM 91.9

Water surf','lce
1
2
3
4
5
6
7
a
9
10
11
12
13
14
15
16
17

d ..~t a :
19.000

271.500
971,000
971.000

1575.000
2618 .I) I) I)
26113.000
2701).000
6006.000
6006.0/J/J
6074.000
6739.000
6739.000
6902..1)00
7044.000
7044.000
709?i.OOO

299,71l0
299,700

0,000
301.400
31)1,,~O(l

(J.OOO
300,000
300./J00o.oon
297.400
29'.7.400o.noo
297.000
297.900

0,000
299.400
299.400

L. EOld
R Em,
L EO I.'"r- EO'"

APF?DY I., E nt.~1
API~OX P. r: /JIA.'
L EOJ·'
R EO I'"

L EO'"
p Em,1

l- Ent.'
I:~ EOl,'

MIN
MAX o.oon

7279,500 290.300
30~::;,30 0
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I
I:~~-·
If~O~~S

2

II~
6

I~

'::U:'::I: nJ~{~1HYJH,~nC:F~ I~,f'H tc ~'·;U:.''.)FY':;
·::r'(\·::;; ';:;ec'!:iQn I.R>~ (?:.:~ I '.I.

. .'. ...Y I

.. - ~.. ...- ..
s e c r ao n d at ..~:

0,000
B,lI00

14.000
21.000
34.000
72.000
9'7.000

103.000
1.12.000
1.2;,~. 0 n I)
:1.49.000
170,000
244.000
329.000
468,000
51.4,OllO
54;1.000
565.000
607.000
626.000
644.000
715.000
787.000
8B7.000
?b;~.(}OO
990.000
1009,000
1051.000
1092.000
1142.000
l1Bfl,OOO
1242,000
l;"~91.000
134~), 000
1 4;,~!.5. 00 ()
141:11..000
1506.000
1551 . 00 Ii
l59H.OOO
16~~8 . 0 Ii ()
16·7B.OOO
1735.000
1S;:.! (J • 000
lB30,OOO
lS:'57. i) no
11;'12.000
1'i)46. nun
1?84.000
200tl.OOI)
;~038. 000

"\ .....:
'.;...', .
313,::;00
30'7.·'100
3ll/:),::10D
30'7.500
307,;:~OO
307.noo
308,1llll
308.000
30?,:)OO
30B.tOO
3tl.~:on
~.~1 1 . !! (1 n
311.600
31;':.100
::~11.(7'OIl
30[; .l:)O (l
304,'?OO
]O'L 0 U0
305,~:~00
30b.BOO
300,600
309.'700
308.BO(i
307,800
:::;06, (10 (]

3()~:;,'700
303,'700
30;2,500
~~Ol.900
300.300
298.BOO
;:299, '700
::~(l9. 90 [I

~30~5.100
;305.600
:30t" ;'.,)00
~::;06.B()O
306.6(lO
~<'08. ;:::00
:310.'500
.:512 . ~50 ()
31,2.HOO
310.'/OIl
31:.~,500
~~10.400

L EDt •.1
!...W PT
L ECH·.!
I~II~I BOT
TOE
TOP
TOE
TOE
TOP

cs

TDP
I. FQl,!
RI'v' BOT
R T'J BDT
IU',) BOT
l:~ EDl~
Gl:'.~.
r""~.:Jw

L FDl~
i:~I!,O BDT
j:I'I:1,/ 'j:mT
I~HI I:lOT
F~:::,,) BUT
I~II,.! BOT
R Tt) !~OT
I:;·II.} BDT
R)'I,,' .80T
I~II.': BOT
;~JI..) B()T

36
-rr

B
,j,
38
3(i'
40

a 41
4,2
4:1

I44
4::;
46

'I 4'/
48
4(1
50
I

I:;-IV BDT
1<II,) BOT
i:~I I...' Fl DT
RJIJ BUT
I~ EOI.·.I

I-: l~I{
TOP
TOE
TOP
F.l r< 1<
TDI·l
TOE:
TOE
TUP

]1~~.2n()
;'~OB,4()()
:.~()D.40[)
:·.~14.6(i()



151 2058.100 :3'14.300 ANt; PT 1.52 2097.000 313.?OO GS
53 218~:.!.OOO 314,;.~0() r'nI;~ .;".,

;.:!266. 000 314, ·::~OO ('C'.,'"'
2:596.000 313.700 G'·'~.)

56 2534.600 ::H4,~500 ANG PT ~~1"'"'7 2542,000 314.f:dIO TOP
~8 258?,O()O 31·! .. OOO TOE
59 261--0·.000 310.~:iOO G~J .:...

I60 2636'; 000 :3 '11 • 1 00 TOE
61 2644.000 314.10() TOP
62 2667.000 :~15.BOO Br< 1<
63 2687,000 314.?00 TOP164 2692,000 :511 . 40 0 TOE
65 2721.000 311 .~:;OO GC~...
66 276(1'.000 312.000 C~!}16'7 279()'. 000 311.100 BI~I<
68 2842.000 31·1.BOO c....:J-\j

69 2885,000 311 .000 G~3711 2904.000 :H 1.600 TOl:::171 291;:!.OOO 313.BOO HIP
72 2937.200 313.900 POL. 1
73 2958,000 313.500 TOP;;; 2969,000 310.~?OO L EClIAI

2987.000 3013.800 RIU BOT
76 300'1'.000 308.000 I\I'.) BOT

177 3045.000 307.000 RI~) BOT
78 3090.000 :307.(;>00 lUI.) ElDT79 314~5.000 :30IY.'700 R 1',) BOT

~::-.jf, 80 3t'i'7.000 306,900 Rn) BOT«Xl m 8"1. 3217.000 306.500 F~I I.} BOT

1
+"; 82 3261 ,000 :305,'700 IH'.) BOT~:

83 3308.000 305,!~OO IH") BelT
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