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IL__ 1 - INTRODUCTION

1.2 - Report Contents

4. Hydrologic information on stage, discharge and velocities
at critical areas.

6. Water temperature measurements from first frazil ice
observations to formation of an ice cover.

2. Qualitative documentation of the ice processes during
aerial reconnaisance flights and observations from shore.

1 - 1s16/f

The summary in Section 2 provides a brief overview of ice events
and the factors controlling the ice regime through the 1981-82

5. Site specific ice thickness measurements, determination of
the overall extent of ice coverage and locations of open
water leads.

1.1 - Objectives

The objectives of the 1981-82 ice study program were to compile
data necessary for further analysis of the Susitna River ice
regime. These data include:

3. Identify locations of frazil ice generation, accumulation,
ice jamming and border ice bridging.

1. Meteorologic data, primarily air temperature and
precipitation, from stations at representative sites along
the river.

This . report summarizes the field work and presents the data
collected on ice observations during the 1981-82 winter season.
This effort is related to the continuing feasibility studies program
for the proposed Susitna Hydroelectric Project. Initial ice studies
began in 1980 with a comprehensive program designed to define the
winter ice regime on the Susitna River. As the study progressed
it became apparent that an understanding of the ice processes
beyond a rudimentary stage would require more than one season of
observations. The ice studies program was continued through the
winter of 1981-82 but on a reduced scale. Results of this latest
program will supplement existing data from the 1980-81 Ice
Observations Report (R&M) and f!-..lrther define ice formation and
winter characteristics of the Susitna River. Conclusions based on
these reports will help determine what modifications will be
necessary during project development and design to mitigate any
detrimental effects of regulated flow to areas downstream of the
proposed damsite.
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Appendix A contains the monthly climate data printouts from the
National Weather Service and R&M Consultants for the stations
described in Section 3.

Snow course data from the Soil Conservation Service constitute
Section 4, along with a discussion summarizing the significance of
this year's snowpack relative to ice formation and destruction.

winter season. Section 3 contains the compiled and summarized
meteorologic data from four weather stations located within two
miles of the river. Graphic analyses are included to facilitate
comparison of 1981-82 data with 1980-81 data and any historic
records.

Section 5 discusses ice processes relative to the Susitna,
incorporating information from field notes, aerial photographs,
surveys, interviews and visual observations. The Alaska Railroad
experienced problems during this year's abnormally severe break­
up. These sections of track are described and documented with
photographs of the damaged track. I'
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Appendix C is a tabulation of National Weather Service, River
Forecast Center, stage and water temperature data collected on the
Talkeetna River at 1alkeetna. Appendix 0 presents an inventory
and index of oblique aerial photographs of ice formation. The
field notes of aerial reconnaissance flights are contained in
Appendix E.

AppendiX B contains the available streamgage records from
U.S.G.S Stations at Denali, near Cantwell (Vee Canyon), Gold
Creek and Susitna Station. Also included are the final. 1981
records of the R&M streamgage station at Watana. These records
indicate the dates of first ice occurrence at each site. No stream­
gages were in operation during breakup.
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2 - SUMMARY

The 1981 freezeup process was prolonged by the lack of any early
cold weather episodes, in contrast to 1980 when a November cold
snap caused significant ice formation. September 28, 1981 marked
the first day of observed frazil and ice pans on the Susitna.
Fluctuating air temperatures and relatively heavy precipitation
through October precluded the formation of a stable ice cover.
Air temperatures were on a gradual decline closely resembling the
graphical plot of historical averages. However, the precipitation
record is far from normal with an extremely large volume of pre­
cipitation in October and sharply decreasing amounts through
January, when scarcely any precipitation was recorded. This same
general trend shows up in all of the selected climate station
summaries. By the second week of December the leading edge of
ice on the lower river was just approaching the town of Talkeetna,
about two weeks later than in 1980. Long before the leading edge
passed Talkeetna, however, an ice bridge formed at the Susitna­
Chulitna confluence, and the ice cover progressed upstream from
there. The Susitna is by far the most significant ice producer of
the. three rivers in the Talkeetna area. Whether due to cold
temperatures, influences of higher latitude and elevation or the
greater velocities and turbulence encountered through Devil
Canyon, the Susitna characteristically will show bank to bank ice
slush coverage while the Chulitna and Talkeetna show only. 10­
15 percent areal coverage. Therefore, when the ice bridge formed
at the Susitna-Chulitna confluence, a barrier was presented to ice
floes, drasticalty reducing the volume of ice feeding the down­
stream ice pack. Consequently, it took almost 6 weeks for the
confluence area between Talkeetna and the ice bridge on the
Susitna to develop an ice cover.

Anchor ice was first observed at the end of November in the
Chase area, which could indicate a reach favorable to supercooling
of water. The water depth was estimated at 4-5 feet and with a
flow of low velocity. No physical measurements were made but the
ice deposits appeared to be thick with an unusual dark yellow or
brown color.

Breakup was more dramatic this year than in years previous, as
demonstrated by extensive erosion and by damage to the Alaska
Railroad tracks. Air temperatures increased during the second

The rate of ice cover progression increased during January as
minimum winter air temperatures were reached. Ice shelves were
formed near the proposed Devil Canyon damsite in again 1981-82.
However by January these had eroded open to expose a 30·40 foot
wide channel which remained ice free for the remainder of the
winter. The river reach from the Devil Creek confluence to the
Fog Creek confluence resisted freezing over until March, but
even then the ice cover was marked by extensive overflows.
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The only other significant jamming observed in the upper river
took place near the mouth of Jay Creek. This jam backed up ice
floes and impounded water for several miles. However, since the
channel here is confined, no significant flooding took place.

Heavy accumulations of snowfall in November created an above
normal snowpack for December. Precipitation was very light
through December and January, resulting in a February snowpack
in the Upper Susitna Basin 15-20 percent below normal. In March,
additional snowfall brought levels back up to 90 percent of normal.
Increasing air temperatures in April and May created substantial
runoff with subsequent increases in river stage, leading to ice
cover fracturing and breakup.

half of April but nighttime lows still dipped below OoC. By May 7
even minimum daily temperatures averaged 4°C and ice movement
began. Jams occurred in most of the areas described for 1981 but
with greater consequences, ranging from scarring and denuding of
vegetation to flooding and washing away railroad ties from under
the tracks. In several areas below Talkeetna massive amounts of
soil were removed from cutbanks, jeopardizing at least one
residence. In the vicinity of the Watana Damsite, breakup effects
were not as dramatic, with more melting in place and less erosion.
The jam just downstream of the mouth of Watana Creek caused total
channel blockage and ice accumulations for 1 mile upstream.

In general, with air temperatures this past winter near normal, the
unique characteristics of river morphology and how they effect the
ice regime were emphasized, in contrast to the winter of 1980-81
(R&M, Ice Observations Report, August 1981) when widely fluctuat­
ing air temperatures resulted in unusual ice phenomena, during
freezeup and breakup, which should not be considered as normal.
Therefore, river reaches which showed ice bridges, frazilgenera­
tion and anchor ice formations during 1981-82 warrant special
attention and further study to determine how these areas will be
affected by regulated flow and relatively higher water temperatures
induced by post project releases.
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L _ 3 - CLIMATE

The historic Talkeetna temperature records of 40 years are shown
in comparison to the Talkeetna 1981-1982 data in Figure 3.3.

The climate summaries presented in this report constitute
temperature and precipitation data monitored at selected stations in
the immediate vicinity of the Upper Susitna River between
Tal keetna and the Denali Highway. Data from other weather
stations both on the project (R&M) and the surrounding area
(NWS) have been omitted since they are of questionable value due
to the large variations in weather patterns away from the river
valley.

Table 3.1 lists temperature and precipitation data obtained during
the 1981-1982 winter, October through May, from the four weather
stations described. These values can be compared to the
1980-1981 winter record on Table 3.2. Figure 3.2 shows a National
Weather Service summary of the 40-year average winter
temperature and precipitation values from the Talkeetna station.
Although additional meteorologic information is available from these
weather stations, the compiled data in this section only include
average monthly temperature, minimum monthly temperature,
maximum monthly temperature, total precipitation (water
equivalent) and total monthly snowfall. For any subsequent
intensive study effort requiring detailed meteorologic data the
complete published National Weather Service and R&M Consultants
climate summaries should be consulted.

Four stations were selected to best represent the climate directly
effecting the river freezeup and breakup processes. The National
Weather Service (NWS) station at Talkeetna Airport provides a
41-year record of temperature and precipitation. This record
provides the baseline data for control purposes and correlation
with R&M weather stations having less extensive records. With its
proximity to the Susitna confluence, the Tal keetna station data
provides useful input to studies attempting to determine ice effects
and processes during post project flow. The Devil Canyon climate;.,
station, located near the proposed Devil Canyon damsite, provides
representative climate data for the Gold Creek to Devil Creek area.
The Watana Camp station, situated on the northern bench above
the proposed Watana damsite records temperature and precipitation
data which correspond to the river valley between Devil Creek and
Mt. Watana. The Denali station, located at Susitna Lodge,
represents weather patterns affecting the eastern perimeter of the
project as well as the extreme upper river basin. These three
stations are operated by R&M Consultants and have provided data
since .1980. The geographic locations of these four weather
stations are depicted on Figure 3.1.

3 - 1s16/i
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To facilitate comparisons at a glance, Figures 3.4 to 3.7 provide
graphical illustrations of average monthly temperature fluctuations
during the 1981-1982 winter relative to the 1980-1981 winter.

Figure 3.8 compares the historical Talkneetna winter precipitation
to the 1981-82 precipitation.

Figures 3.9 and 3.10 present the total monthly precipitation data
for 1981-82 relative to 1980-1981 data.
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TABLE 3.1

CLIMATE SUMMARIES FOR WINTER 1981 - 1982
FOR STATIONS ALONG THE UPPER SUSITNA RIVER

Talkeetna Airport (NWS) Elev. 345 Ft.

Oct. Nov. Dec. Jan. Feb. Mar. Aer. May

Avg. Temp. (OC) 1.1 -6.8 -11.7 -17.1 -10.0 -4.9 0.0 6.4
Min. Temp. (OC) -2.8 -11.1 -16.4 -8.2 -14.7 -9.8 -5.3 -5.6
Max. Temp. (OC) 5.0 -2.5 -7.1 -11.9 -5.3 -0.1 5.3 21.7
Total Precip. (in.) 4.17 1.34 0.52 0.03 0.79 1.70 0.39 1.31
Total Snowfall (in.) 5.1 23.2 8.9 0.4 1.8 24.7 7.6 0

Devil Canyon (R&M) Elev. 1350 Ft.
w

Oct. Nov. Dec. Jan. Feb. Mar. A~ ~
w --~--

Avg. Temp. (OC) -0.4 -8.3 -11.6 -17.0 -12.1 -7.1 -2.7 4.4
Min. Temp. (OC) -12.4 -20.0 -28.9 -28.7 -30.0 -22.3 -21.9 -5.7
Max. Temp. (OC) 5.4 6.0 3.9 -6.1 5.4 4.3 8.9 17.2
Total Precip. (in.) Precipitation Not Measured Daily
Total Snowfall (in.)

Watana Camp (R&M) Elev. 2350 Ft.

Oct. Nov. Dec. Jan. Feb. Mar. Aer. May

Avg. Temp. (OC) -2.1 ";10.1 -13.7 -20.1 - -8.2 -4.5 2.3
Min. Temp. (OC) -13.6 -24.3 -32.5 -33.8 - -20.8 -21.2 -27.2
Max. Temp. (OC) 4.5 8.7 1.7' -8.1 - 4.1 6.8 15.6
Total Precip. (in.) 1.02 0.22 0.28 0.0 - 0.60 0.28 1.02
Total Snowfall (in.) Snowfall Measured as Water Equivalent



Oct. Nov.

W
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s15/z2

Avg. Temp. (OC)
Min. Temp. (OC)
Max. Temp. (OC)
Total Precip. (in.)
Total Snowfall (in.)

-2.8
-16.1

6.8

-12.9
-29.4

6.6

TABLE 3.1 (CONTINUED)

Denali At Susitna Lodge (R&M) Elev. 2700 Ft.

Dec. Jan. Feb. Mar. A2!...:..- ~

-16.5 -24.6 -18.5 -11.5 -5.9 2.5
-41.7 -42.4 -48.9 -28.3 -25.6 -10.2

5.7 19.1 7.6 2.4 6.8 14.8
Precipitation Not Measured Daily
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TABLE 3.2

CLIMATE SUMMARIES FOR WINTER 1980 - 1981
FOR STATIONS ALONG THE UPPER SUSITNA RIVER

Talkeetna Airport (NWS) Elev. 345 Ft.

Oct. Nov. Dec. Jan. Feb. Mar. Apr. ~

Avg. Temp. (Oe) 2.1 -3.5 -20.1 -1.8 -6.1 -0.4 ';'0.1 10.0
Min. Temp. (OC) -1. 7 -7.3 -24.7 -5.1 -10.1 -6.2 -7.3 3.0
Max. Temp. (OC) 5.8 0.3 -15.5 1.4 -2.0 5.4 7.1 17.0
Total Precip. (in.) 2.14 1.08 ' 0.56 1.19 2.79 0.41 0.12 1.13
Total Snowfall (in.) 4.3 15.5 8.1 13.2 19.8 2.7 3.1 0

..J
Devil Canyon (R&M) Elev. 1350 Ft .

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
11

Avg. Temp. (OC) 0.2 -5.1 -17.9 -2.5 -7.3 -1.8 -1.8 8.7
Min. Temp. (OC) -13.4 -18.1 -34.4 -16.5 -27.8 -14.8 -15.2 -2.8
Max. Temp. (OC) 11.2 4.2 1.2 5.6 4.4 9.2 12.3 24.0
Total Precip. (in.) Precipitation Not Measured Daily
Total Snowfall (in.)

Watana Camp (R&M) EJev. 2350 Ft.

Oct. Nov. Dec. Jan. Feb. Mar. ~r. May

Avg. Temp. (OC) -1.8 -7.2 -21.1 -4.5 -5.0 -4.3 -4.3 7.6
Min. Temp. (OC) -14.5 -21.1 -36.7 -17.7 -17.0 -16.4 -16.8 -2.2
Max. Temp. (OC) 5.1 1.7 3.8 3.5 6.8 7.4 9.4 22.1
Total Precip. (in.) 1.6 5 0.08 0.01 0.06 0.60 0.72 0.05 1.73
Total Snowfall (in.) Snowfall Measured as Water Equivalent
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TABLE 3.2 (CONTINUED)

Denali at Susitna Lodge (R&M) Elev. 2700 Ft.

w

""'

Avg. Temp. (OC)
Min. Temp. (OC)
Max. Temp. (OC)
Total Precip. (in.)
Total Snowfall (in.)

Oct.

-3.1
-21.0

8.9

Nov.

-9.0
-27.8

3.5

Dec.

-28.8
-43.3

5.7

Jan.

-5.5
-20.2

6.7
Precipitation

Feb.

-11.8
-33.9

4.0
Not Measured

Mar.

-5.6
-20.1

8.5
Daily

Apr.

-6.2
-21.4

8.1

May

7.1
-2.7
20.6
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]0.6
31.2

31.6
32.11
32. 10
]"'.b
32.9

2".6
2<;.2
30.2
]2.JI.

!O.2

1::~1 ~~:;
. 0.01 22.5

Dec IAnnual

9. 6 ~

,;:~!
1".21

U.81

2~::i

i:~l
11.11
'.8

160.2

1~:~1] ..
-1.3

0.1
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4 - SNOW

The snowfall and water content data obtained from snow course
surveys is beneficial in monitoring winter precipitation and in
predicting spring runoff, with applications in forecasting river ice
breakup. With the cooperation of the Soil Conservation Service,
the following snowfall, snowpack and water content data have been
compiled.

The snow pack data obtained from the Soil Conservation Service
are reproduced in Figure 4.1. Snow course data from the three
R&M climate stations described in this report are shown on
Table 4.1.

Early December snowpack was significantly above normal in south­
central Alaska, with the majority of the accumulation occurring
during the Thanksgiving storms. Precipitation was very light for
the remainder of the year with the exception of the Talkeetna
Range, where snowfall set a maximum record for an 18 year
period. Southcentral Alaska received little additional snow. The
snowpack in the Upper Susitna Basin in January was generally 15
to 20 percent below normal, and as much as 50 percent below
normal in areas of the lower basin. However, the snow was
unusually dense, with a high water content. During February the
eastern areas of the Susitna Basin showed a snowpack increase but
still remained 20 percent below normal. The snow survey in March
revealed a snowpack over most of the Susitna Basin of 10 percent
below average with minimal additional precipitation occurring in
April. The Oshetna drainage received substantial amounts of
runoff stemming from the record snowfalls in the Talkeetna Range.
These higher stages may have contributed to the unusually
dramatic breakup of the upper Susitna in the vicinity of Jay
Creek.
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TABLE 4.1

CLIMATE STATION SNOW SNOW COURSE DATA
COLLECTED BY R&M CONSULTANTS

"---.J

January

1982
Snow Depth Water Content

Inches Inches

1981
Snow Depth Water Content

Inches Inches

I'LDevil Canyon
Watana Camp
Denali

D

22.3
10.0
9.4

4.5
2.7
2.1

No Survey
7.4 1.5
8.8 2.5

No Survey
8.3 1.6
5.7 1.5

29.1 6.1
No Survey
No Survey

February

CDevi I Canyon
Watana Camp

[ Denali

March

6Devi I Canyon
Watana

DDenali

April

CDevi I Canyon
Watana CampCDenali

CMay

- Devi I Canyon
Watana CampCDenali

[

b
t s16/j

21.0
10.0
8.8

35.0
10.5
10.0

38.1
18.0
8.&

22.5
o
o

4.0
3.4
2.5

6.4
3.1
3.0

4.3
5.2
2.1

6.0
o
o

4 - 2

29.7
13.0
5.9

21.0
o
o

7.0
2.3
1.6

5.1
o
o
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;""IO.&.I"I.&~= .3ASIN and/er SNOW COURSE

SHOW
"!ISTORle...LAVE~AC;E'"Y LAST YEAR

Yean Ot
Previous
~eeoraI

'Nor.r I'.'later Snow Ceotn Conrent
C.Jnren! I {inches I _ (inenell !~;t\cneSJ

Wafer I
S:,jnrent .Sno;, Oeor;,I
(Inches) ! (,nchesJ

THIS YEAR

I,snow Oeo,n
{inchesi

(

I :Ievorionl SurveyNumoerNAME

MATANUSKA/SUSITNA:[

[

[

[

c
c
c
o

Alexander Lake
*8a1d Mountain Lake
*Chelatna Lake
Chunilna Creek
Devils Canyon

*Dutch Hill s
Fog Lakes

*Horsepasture Pass
*Independence Mine
*Jatu Pass
Lake Louise
Little Susitna

*Monahan Flat
*Mt. Hayes
*Nugget Bench
*Ramsciyke Creek
Risley's
Skwentna
Square Lake
Talkeetna

*Tokositna Valley
Tyone River

*W. Fork Glacier
Willow Airstrip

2C02
2C03
2C04
2C24
2C16
2C28
2C14
2C15
2806
2C37
2C06
New
2C07
2C42
2C10
2C29
New
2Cll
2C13
2C12
2C30
2C38
2C41
2C09

140
2150
1650
1750
1350
3100
2120
4300
3300
4500
2400
1700
2710
4200
2010
2220
930
160

2950
350
850

2500
5050
200

1/26
1/26
1/26
1/26
2/6
1/26
1/27
1/27
1/28
2/5
1/26
1/28
1/27
2/5
1/26
1/26
1/28
1/26
1/27
1/26
1/26
2/3
2/5
2/3

24a
lla
20a
21a
21
53a
15a
33a
41
43
16
25
20a
27
22a
28a
18
18
28
12
25a
19
62
20

6.0e
3.0e
4.8e
4.6e
4.2

16.5e ·1

3.2e
8.2e I

12.0
14.1
3.4
6.0
4.4
7.3
6.0e
7.0e
4.0
3.6
5.8
2.7
6.0e
4.1

19.2
4.2

18 4.0
18a 3.6e
20a 4.4e
20a 3.8e
17a 3.1e
59a 16.5e
lla 2.0e
28a 4.5e
25 5.1
NO SURVEY
NO SURVEY

24 I 4~0
40 110.2
39a 8.6e
NO SURVEY

21 14.216 2.7
17 3.7
NO S RVEY
18 3.0
94 31.4
11 1.8

34
23
31

24
22

18

27

46

33
16
26

26

7.6
4.5
6.8

4.3
3.9

2.8

5.1

10.2

7.0
2.7
5.6

5.0

18
18 .
18 :
1 i
3 '
1

12
14
2

18

18
1

14 i
1

15
18
15
2
1
1

18

FIGURE 4.1
SUMMARIZED SNOW COURSE DATA

FROM THE SOIL CONSERVATION SERVICE
Wenter' 1981-1982

B
c
c
c
E
r:
[J

L
[

MATANUSKA/SUSITNA:

A1 exander Lake
*Bald Mountain Lake
Chelatna Lake
Chuni 1na Creek
Devils Canyon
Dutch Hill s
Fog Lakes

*Horsepasture Pass
*Indeoendence Mine
*Jatu Pass

Lake Louise
Little Susitna

*Monahan Flat
*Mt. Hayes
*Nugget Bench
*Ramsdyke Creek
Risley's
Sheep I~ounta;n

Skwentna
Square Lake
Talkeetna

*Tokositna Valley
Tyone River

*W. Fork Glacier
Willow Airstrip

PREPARED BY I

R&M CONSULTANTS, INC.

2C02
2C03
2C04
2C24
2C16
2C28
2C14
2C15
2806
2C37
2C06
New
2C07
2C42
2C10
2C29
New
2C08
2C11
2C13
2C12
2C30
2C38
2C41
2CD9

140
2150
1650
1750
1350
3100
2120
4300
3300
4500
2400
1700
2710
4200
2010
2220

930
2900
160

2950
350
850

2500
5050
200

3/1 27a 6.2e
NO SURVEY

3/1 20a 5.0e
2/24 20a 4.7e
2/24 23a 5.1e
3/1 i61a 18.3e
2/24 22 4.9
2/24 38a 9.1e
2/25 35 11.5

DE YED DATA
2/24 19 ~ 3.22/25 21 5.4

.2/24 19a 4.ge
DE YED D TA

3/1 23a 6.0e
3/1 28a 7.5e
2/25 12 4.5
3/1 28 6.2
3/1 21 4.7
2/24 30 6.0
2/24 8 2.6
3/1 23a 6.0e

DE YED DATA
DEItAYED D~TA

2/24 I 19 I 4.2

32 6.4
33a 7.3e
33a 7.4e
41a 8.6e
30a 5.6e
68a 19.0e
14a 2.Se
32 5.7
42 10.7
64 20.1
14 2.2
- --

31 6.1
43 12.4
61 a 13.4e

~~ 1UR~:Y
32 6.7
33 7.0
18a 3.1 e
22 I 5.0
NO 5URVEY
18 I 3.1
97 30.4
15 3.0

39
27
37

28
25
55

21

30

54

23
37
19
29

28

9.61 18
6.1 18
8.5 18

3
5
2

6.0 12
4.9 14

16.0 18
-- 1
3.5 18
-- --
6.4 18
-- 1

12.6 14
3

.1-

4.5 I 24
8.5 15
3.3 I 18
6.7 I . 15

- ··2
1
1

6.0 I 18
I I

0REPARED FOR:

[iii]
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I SHOW
I' THIS YEAR ,/ LAST YEAR Y >iISTCRICAL AVERAGE'" ~

DRAINAGE BASIN onello< SNOW COURSE n· IS 0 ·Nar.. S 'Nal.. I I Wal.. Yean 0; I
...ot. ot "C:- .pl'" Cantent ~ Oeo.tt1 Cont.~t Sn~ Ceorh Content ? .

NAME ! Number I Elevation Survey ; (Inches) (inChes) (Incnel. jinches) I (InChed (inched ~~~:'.

MATANUSKA/SUSITNA: (CONTINUED)

Lake Louise 2C06 2400 3/25 20 3.6 15 2.7 23 4.1 18
Little Susitna New 1700 3/30 36 10.8 __ __ __ __ __

*Monahan Flat 2C07 2710 3/25 23 5.0 32 7.2 32 6.9 18
*Mt. Hayes 2C42 4200 OELAYED DP A 42 13.9 __ __ 1
*Nugget Bench 2C10 2010 3/26 50a 10.6e 50a 14.5e 59 16.0 13
*Ramsdyke Creek 2C29 2220 3/26 66a 14.5e NO SWRVEY -- __ 3
Risley's New 930 3/30 16 5.3 __ __ __ __ __
Sheep Mountain 2C08 2900 3/31 30 6.4 34 8.2 24 5.6 24
Skwentna 2C11 160 3/26 24 4.9 24 5.9 39 9.6 15
Square Lake 2C13 2950 3/25 32 6.7 22 3.9 20 3.8 17
Talkeetna 2C12 350 3/25 14 4.3 17 5.1 32 7.7 15

*Tokositna Valley 2C30 850 3/25 48a 10.6e NO SWRVEY -- __ 2
TYDne Ri ver 2C38 2500 .DELAYED DAlrA 18 3.1 __ __ 1

I *W. Fork Glacier 2C41 5050 DELiYED DAlrA 95 34.1 -- -- I 1
I Willow Airstrip 2C09 200 3/25 21 I 5.3 11 3.2 27 6.5 17

MATANUSKA/SUSITNA:

Alexander Lake 2C02 140 3/26 27a 6.2e· 25 7.0 40 10.5 18
*Bald Mountain Lake 2C03 2150 NO SURVEY 26a 7.8e 33 8.0 18
Chelatna Lake 2C04 1650 3/26 33a 7.6e 30 8.1 40 10.2 16
Chunilna Creek 2C24 1750 3/25 24a 4.8e 37a 10.0e -- __ 3
Devils Canyon 2C16 1350 3/25 42a 8.4e 30 7.0 -- __ 5
Dutch Hills 2C28 3100 3/26 75a 25.5e 67a 22.0e --" __ 2
Fog Lakes 2C14 2120 3/25 30 5.6 20 3.7 28 ·'6.0 12

*Horsepasture Pass 2C15 4300 NO SURVEY 31a 7.2e 27 5.7 14
*Indeoendence Mine 2B06 3300 3/30 64 18.9 41 13.0 66 20.0 16-.
*Jatu· Pass 2C37 4500 DEL YEO D~A 63 21.9 -- __ 1

I I ! I I I
MATANUSKA/SUSITNA: I I: i!

I I: I i I
I Alexander Lake 2C02 140 4/28 I 20a 6.4e 16a 5. Oe i 28 8.9 I 16

*Bald Mountain Lake 2C03 2150 NO SURVEY, '19a 6.0e! 34 9.4 i 17
Chelatna Lake 2C04 1650 NO SURVEY I '2da 7.Ge I 36 10.5 116
Chunil na Creek 2C24 1750 4/26 I 32a 7.:e' 20a ~. 5e I -- -- I 2
Devils Canyon 2C16 1350 4/26 I 34a 8.:::e i 21 :::.1 'I -- -- I 5
Dutch Hills 2C28 3100 4/26 I 61a 24.4e i 55a 21.0e -- __ 2
Fog Lakes 2C14 2120 4/26 I 23a 5.8e 10 2.5 22 5.5 12

*Horsepasture Pass 2C15 4300 4/26 I 41a 10.2e 30a 7.5e 28 7.0 i 13
*Independence Mine 2806 3300 4/27: 57 19.7 "VI ,,:: I~:: M - .-

*Jatu Pass 2C37 4500 I DELA'fED OAT~
*Kashwitna River Cirque 2C20 3900 4/30 i

l
S8a '20.3e

Lake Louise 2C06 2400 0 4/25 18 <1.3
Little Susitna New 1700 I 4/27, 29 10.6

:~ona~an Flat 2CO? 2710 I 4/26 ! 23 5.2

FIGURE 4.1 - CONTINUED

4-4'

DREPARED FOR:
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I 23
: 3

1
13

, 17

1

1
~

I 2

I j
1

16

rAil
2.8

4.0

7A
3.7
5.6

9

15

23
16
17

48 j15.:::
I

24 I 6~ 7
NO SURVEY

9a i 2.5e
17 I 3.7
2 I 1.7

NO SURVEY
33a ! 7.Je
o i 0.0

NO SURVEY
82 133.6
o 0.0

I

1
4/ 26 I Sl a I' 15. 3e
4/27 9 2.8
4/29 25 I 5.9
4/30 38a 11.4e
4/28 17 I 5.4
4/26 31 7.2
4/26 6 I 2.3
4/30 47a 14.1e
4/26 I 38a !11 .4e

DELA~ED DATA
4/30 I 45a i 14.6e

DELA1ED DATA
I 4/28 11 I 4.2

2220
930

2900
4100

160
2950

350
5100
850

2500
4300
5050

200

2C29
New
2C08
2C19
2Cll
2C13
2C12
2C22
2C30
2C38
2C27
2C41
2C09

*Ramsdyke Creek
Risley' 5
Sheeo Mountain

*Sheep River
Skwentna
Square Lake
Talkeetna

*Ta1keetna River Pass
*TDkositna Valley
Tyone River

*Upper Kashwitna River
*\~. Fork Gl ac ier
Willow Airstrip

R&M CONSULTANTS, INC.

PREPARED BY I[

L

C

6
b
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NAME

~

[

[

~'H
- DRAINAGE 3ASIN ond/or SNOW COURSE r OcI,. of

I Numb., I Elevation I Survey

SUPPLEMENTAL ~ATA (CONTINUED)

AS OF FEBRUARY

THIS YEAR

Isnow OeD,,,
(inches)

Y LAST YEAR '( HISTORIC,l.l ,l.VERAGE'" ~
'Naf., I I Waf.r I 'Na,., I Yean 0; IConren, Snr.- Oeath Canten, Sn~ ~.cth Conren, Preyious
(inc"ed . .Inche" finches) {lncnesJ (incnesJ I ~.cord ,

AS OF MARCH

2.Se
6.Se

8.5e
3.4e

13.0e

lla
NO

2.0e
SURVEY

NO !URVEY
NO SURVEY
24a I 9.0e

l5a
21a

32a
18a
42a

3.3e,
6.8e I
a.4e

16.1e
4.4e
7.0e

4.le
7.Se I6.4

17.8e
16.ge I
2.ge I
8.1e

laa
2aa
35
27a
52a
l2a
29a

15a
25a
29a
52a
22a
25a

3/12
3/12
3/9
3/10
3/12
3/12
3/10

2/5
2/5
2/5
2/5
2/5
2/5.

2900
4100
5200
4000
2600
4850

2900
4100
1350
5200
4000
2600
4850

2C32
2C33
2C16
New
2C40
2C34
2C36

(CONTI NUED )

2C32
2C33
New
2C40
2C34
2C36

Butte Creek
Cari bou
E. Fork Gl aci er
Ice Cave
Malemute
Pyramid

Butte Creek
Caribou
Devils Canyon
E. Fork Glacier
Ice Cave
Malemute
Pyramid,.,

*~ATANUSKA/SUSITNA:

c
c
[

[

[

c
c
B
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ground over very large areas. Their locatiions ar~ generally areas of broad, flat and smooth
topocraDhy, ~ell away from lee slopes, and drifting snow 4eposition areasl; however, theylare
occas;onaily subjected to moderate to severe wind iscour. I ' , .
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5 - ICE

5.1 - lce Formation General Observations

The following is a general description of events recorded during
the ice formation and disintegration processes on the· Susitna
River. Most of the ice phenomena were observed during aerial
reconnaissance flights and identified by river mile (RM) locations.
Refer to Attachment E or the R&M Susitna River Hydrographic
Maps for orientation.

Individual crystals of ice called IIfrazil ll are generated in the colder
turbulent river reaches such as Vee Canyon, Watana and especially
.Devil Canyon. With air temperatures near -10.0o C the upper layer
of water in these areas becomes supercooled and small frazil ice
crystals are formed. Jf the water is well mixed, then a
tremendous number of these crystals generated. Upon entering
slow water, they tend to consolidate at the surface and can
develop a sufficient thickness to emerge and drain. Encountering
another section of rapid water these ice pans or sheets are
crushed, broken and re-emerge as masses of individual crystals,
usually only a few inches in diameter.

5 - 1s16/a

In October, when air temperatures began to fall below OOC at
night, water temperatures also gradually fell to the freezing point
and drift ice appeared on the surface. Sheet ice appeared over
areas of slack water and frazil ice formed in the more turbulent
sections. Anchor ice grew in rather shallow (4-5 feet) but fast
water. Slush ice froes formed under certain conditions and due to
the fast current of the river, these ice floes were carried down­
stream and came to rest at sections of diminished velocity.
Converging border ice and low velocities of water combined to form
ice bridges from which the ice pack progressed upstream by
accumulating floes at the leading edge. An ice cover over the
entire water surface proceeded up to the foot of a rapids section,
which was usually also a frazil ice generator. The ice continued to

Entering slower water, this frazil slush will again agglomerate and
form ice sheets which proceed downstream as long ribbons of
individual pans measuring 2-3 feet in diameter. Entering Devil
Canyon beyond the Devil Creek confluence, these ribbons of ice
pans are broken up and mixed with water and additional frazil to
form a slurry which, due to the turbulent nature of the canyon
has no chance to surface. Nearing Portage Creek the velocities
slow and a more laminar flow resumes, causing the emerging mass
of slush and frazil from the canyon to form ice rafts. The size of
these rafts depends on the nature of their movement and con­
centration. As the rafts flow downstream they tend to rotate and
collide with border ice and other rafts, which breaks them up into
smaller plates.n
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pack up against the leading edge, eventually causing an increase
in stage upstream which in turn led to decreased velocities and
turbulence of the rapids, allowing further ice progression up­
stream, but at a slower rate due to the elimination of an ice
generator.

Ice covers were observed to form over the two most turbulent
rapids in the river, at Devil Canyon and Watana, while river
reaches above and below these rapids sections remained open.
This may be explained by the unique combination of thermal and
hydraulic factors controlling these areas, specifically, a cold
climate causing continuous cooling of the water, combined with
water velocities greater than those critical to ice formation
(Newbury, 1969). An ice cover would not normally develop under
these conditions. Tremendous quantities of frazil and slush,
however, are produced and emerge from these ice generators.
Assuming the presence of a relatively calm plunge pool below these
rapids, a border ice formation will develop. As these ice shelves
converge the remaining open channel would be quickly clogged by
drifting ice. Continuous input of large masses of slush and frazil
would be deposited underneath this ice cover. Together with
anchor ice deposits on the river bottom the channel would become
more constricted leading to rises in water level. The impounded
water would actually be a slurry of slush ice and could attain
depths of 14-17 feet, as plotted on the Map and Profile of Devil
Canyon in the back envelope. Once the flow of the impounded
water reaches a critical velocity for the formation of ice the
leading edge will progress through the rapids. Simultaneously the
slurry of slush ice in the pool would quickly freeze solid resulting
in an immensely thick but incompetent ice cover. The thickness of
the layer is naturally the same as the rise in stage which is
controlled by the river gradient and the degree of stability
required before ice progression resumes. Therefore, the steeper
the river gradient, the thicker the resultant ice cover develop­
ment. This is verified by the data presented in the R&M report
"preliminary Channel Geometry, Velocity and Water Level Data for
the Susitna River at Devil Canyon, II April 22, 1981. The ice
thicknesses measured were greatest over the steeper gradient
sections of the canyon. These ice covers over rapids section,
during final stages of ice formation will eventually erode open after
the accumulated ice cover has passed through the reach. As will
be described later in this section, these rapids generally remain
open throughout the winter but characteristically show immense
layers of ice on both banks with vertically sheared edges
constricting flow to a narrow channel. The relatively weak nature
of these shelves causes them to deteriorate by a process of
calving. Fractures develop through the shelf and huge blocks
periodically fall into the channel and drift downstream. A similar
phenomena was documented by Newbury in liThe Nelson River: A
Study of Subarctic River Processes", (1969).
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5.2 - Chronological Field Observation, Freezeup

In the Chase vicinity concentrations of ice pans of 2-3 feet in
diameter were often seen extending from bank to bank. Border
ice was again building along both sides of the river, and most
sloughs and side channels showed a continuous ice cover. Ice
pans and rafts from the Susitna formed 70 percent of the total
floating ice below the confluence with the Chulitna River.

October 6, 1981 - ln contrast to the first reconnaissance flight,
almost no frazil or flowing ice of any form was observed. The low
temperature during the previous night was -4.2°C at Watana and
-2.0oC at Devil Canyon. Apparently no frazil ice was being
generated. Border ice growth continued in several sections of
slower moving water upstream of Devil Canyon.

October 29, 1981 - With air temperatures fluctuating above and
below OoC all through October, no permanent ice formations
developed. Between October 12-15, temperatures increased
sufficiently to melt much of the remaining border ice. Therefore,
no further, flights were scheduled until a predictable weather
pattern developed. By the end of October, air temperatures at all
four weather stations were gradually decreasing. Observations
were made up to river mile 115 only, due to poor flying
conditions. The previous night low temperature was -9 .4°C.

5 - 3s16/a

October 2, 1981 - Frazil ice was first observed at river mile 110
during a morning flight up the Susitna River on October 2, 1981.
A nighttime low temperature of -7.5°C was recorded at the Devil
Canyon station. The weather stations further upstream also
recorded temperatures well below OoC. No frazil ice was observed
in the confluence area. The air temperatures upstream of
Talkeetna were apparently cold enough to allow supercooling of the
top layer of water, creating conditions suitable for frazil
generation in several areas. Increasing concentrations of frazil ice
were observed upstream of RM 119, along with ice pans forming in
river reaches of lower velocities. The shallow side channels
showed border ice forming characteristically on the left or south­
east bank only. This indicates that solar radiation may have been
warming the water and the north bank sufficiently to prevent
shore ice formation. The downstream end of the rapid water
section above Curry was extruding a large amount of frazil and
slush. Ice pans 2-3 feet in diameter were seen above Gold Creek,
with the concentration progressively increasing in density nearer,
to Devil Canyon. At Portage Creek, the pans extended con­
tinuouslyacross the channel. Through the canyon no ice was
seen on the surface but the unusual light green shade of water
throughout this reach indicated a high density of slush ice
through the water column. Floating ice pans were again noticed
above the Devil Creek confluence and extended upstream beyond
the Deadman Creek confluence area, where ice pans formed an
almost continuous layer across the channel. See Figure 5.1. The
discharge at Watana streamgage was 5,900 cfs.
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November 18, 1981 - The air temperatures continued to decline,
ranging from -13°C at Talkeetna to -16.0o C at Watana. The

November 6, 1981 - Cold air temperatures persisted, and the
following aerial observations were recorded. Below Tal keetna, the
Susitna was ice covered from Cook Inlet to approximately
Kashwitna Creek. The channel at the Parks Highway Bridge was
choked with slush ice rafts. The confluence area showed some
frazil ice being contributed by the Chulitna and Talkeetna Rivers,
but most of the ice was drifting down from the Susitna. See
Figure 5.3. In the Chase area 50-60 percent of the river channel
was covered by border ice. The remaining open water contained
70 - 90 percent slush rafts and frazil ice. An apparently stable
ice bridge had formed at RM 105.5. Slush ice rafts were accumulat­
ing against it, creating an upstream progression of ice coverage.
More ice bridge formations were observed at RM 123, RM 131 at
Sherman, at RM 136 below Gold Creek, RM 145 and at RM 149 just
above the Portage Creek confluence. The ice cover and bridges
through Devil Canyon remained stable with no significant growth
observed. No further ice formation was reported in the reach
from Devil Canyon to Watana. This lack of ice formation may be
attributed to the ice covered rapids and frazil generators up­
stream.

November 2, 1981- Temperatures had remained consistently low
for several days, with an average temperature of -11.0oC. Above
the mouth of Deadman Creek, the border ice had sufficiently
extended into the channel to close the channel and form an ice
bridge. Ice pans were accumulating against this obstruction,
causing upstream growth of the ice cover. Another channel
closure was forming just downstream of Bear Creek confluence,
about 1 mile below Tsusena Creek. An extensive ice bridge had
developed below Fog Creek confluence but was not progressing
further than the rapids section immediately below the Fog Creek
confluence. A continuous ice cover had formed over the two mile
long rapids section below the Devil Creek confluence, in the
process previously described. Many ice bridges were building
between RM 155 and RM 160. Devil Canyon had a continuous ice
cover from the lI e lbow ll down to RM 150. The discharge at Gold
Creek at the time of these observations was 4,100 cfs. Below Gold
Creek, the river channel remained open but thick sheets of con­
solidated slush ice covered most of the channel. These ice rafts
were periodically broken up and reformed by local variations in
flow. As these slush ice rafts continued to move down channel,
more ice was generated on the surface and within rapids. The
increased ice concentration assisted the consolidation process by
thickening and strengthening the ice rafts. At RM 115 channel
constrictions concentrated the ice rafts, and bridging seemed
imminent. Below Chase, the ice rafts were almost continuous.
The individual rafts averaged about 20 feet across as they
entered the Susitna-Chulitna confluence area. See Figure 5.2.
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March 10, 1982 - The lowest temperatures of the season were
recorded in January, with a general warming through February
and March.

January 4, 1982 - Air temperatures remained consistently cold
through December averaging -12.6°C at Devil Canyon and Watana
and -11.7°C at Talkeetna. The Talkeetna, Chulitna and Susitna·
rivers were frozen at the confluences with the exception of open
leads resulting from either high water velocities or groundwater
intrusions . See Figure 5.4. The Susitna above the confluence
was generally ice covered, with many reaches of narrow open
leads. Near Sherman at RM 127, an open channel about 1 mile
long persisted. Above Sherman, the open leads became more
numerous and generally longer. Above Gold Creek, the river was
open but had many ice bridges. Little had changed through the
Devil Canyon reach and further upstream.

December 14, 1981 - The ice cover had progressed to RM 95 below
Talkeetna. From there to the Susitna-Chulitna confluence, the
river maintained an open channel. At the confluence, ice cover
resumed on the Susitna River and continued to RM 127 with the
exception of narrow open leads of varying lengths, usually less
than one-half mile long. The open channel above RM 127. was
40-50 feet wide, and contained 70 percent frazil Ice. Extensive
patches of anchor ice were also observed. At Gold Creek the
channel was 60-70 feet wide with no visible frazil ice. The ice
covered reaches in Devil Canyon and below Devil Creek confluence
had developed narrow open leads about one-half and 1 mile long,
respectively. Above Devil Creek, the river remained open with
extensive border ice formations constricting the remaining open
water. Ice progression seemed to have stopped above Devil Creek
and border ice growth appeared to be the only development.

leading edge of the ice cover had progressed upstream to within
4 miles of the Parks Highway Bridge. The open water was only
50 feet wide on the main channel at the bridge due to the steady
growth of border ice. The Chulitna River showed increasing ice
formation activity, with moderate concentrations of frazil ice and
ever widening border ice. The Talkeetna River was completely ice
covered. The slush ice rafts previously observed on the Susitna
River had consolidated and jammed at a border ice constriction at
the confluence. A narrow channel of 50 feet in width remained
open and showed very dense slush and frazil ice. At RM 108,
dense concentrations of anchor ice could be seen. Slush ice had
bridged the open channel at RM 110 and a border ice constriction
at RM 111 created a bottleneck restricting the flow of ice rafts.
The reach between Curry and Sherman was characterized by
extensive anchor ice, giving the water a milky appearance. The
ice bridge below Gold Creek remained stable, with no ice pro­
gression. No further ice formation had occured above the Devil
Canyon area.

5 - 5s16/a
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5.3 - Ice Breakup, General Observations

A reconnaissance flight revealed that the Susitna River was
entirely frozen from Talkeetna to Devil Canyon with only a few
areas of open leads. See Figure 5.5. Areas showing overflow
were becoming more frequent throughout the reach from Tal keetna
to Denali. Plates 1 through 7 in Appendix E present descriptions
of ice formations as documented during the reconnaissance flights.
These notes provide additional insight to ice formations in specific
river reaches.

Drifting ice blocks acted against these barriers. High velocities
caused them to submerge under the ice covering the deeper
channel. The friction of bed material and surface ice may restrict
the passage of some ice blocks, and additional floes will accumulate
upstream. With the flow constricted, the water level upstream will
rise. If the jam can resist such pressure, the water continues to
rise until it overflows into an existing side channel or creates a
new channel, (Pariset, 1966), (Newbury, 1969), Although the
latter event is rare in the relatively confined channel of the
Susitna, the slough below the Gold Creek Bridge provides an
example.

The ice disintegration process on northern rivers is
characteristically related to an increased discharge resulting from
greater solar radiation influence and subsequent melting of the
watershed snowpack. Meltwater trickles down the banks and tends
to pool along the sides of the channel. Narrow leads of open
water develop along the edge of the shorefast ice. Increasing air
temperatures and precipitation create marked increases in runoff
contributing to the existing river flow, causing pressure to be
exerted on the ice cover. Once critical stresses are exceeded in
the ice cover, shore cracks develop and the decaying ice splits
into numerious large rafts. In areas of high velocity, the water
will actually be forced through surface cracks, resulting in flow
over the ice cover. Any remaining snow cover on the ice is
quickly eroded and the weakening ice becomes candled.
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The ice at this stage is undergoing a process of deterioration
called II candling ll

• Impurities in the water are rejected during
crystallization and tend to be concentrated on the vertical crystal
boundaries. The vertical crystal structure is revealed at breakup
by accelerated melting in the columns of impurities between
crystals. The ice cover as a result weakens, fractures and down­
stream ice movement begins, (Newbury, 1969).

The downstream movem~ of ice was at first sporadic and slow, as
some sections of the ice cover remained shorefast or anchored in
shallow reaches. Downstream movement accelerated until jamming
occurred at natural constrictions and sharp bends. At this point
of ice movement, the river was subdivided by. a series of ice
barriers which had formed during freezeup, as ice bridges.
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The principal effects of river ice breakup are summarized by
Newbury (1969):

3. A vegetation trim line was developed along the channel
boundaries corresponding to the maximum ice level.

4. Local sections of terraces and braiding were developed
by flow shifts in rapids zones during the annual period
of ice accumu Iation .

1. An annual cycle of bed erosion and infilling occur(s)
where unconsolidated material was present in zones of ice
accumulation.

5 - 7s16/a

The 1982 breakup on the Susitna occurred from May 10 through
the 15th, very close to previously recorded breakup dates (R&M
Consultants, Inc. 1981). Field observations covering the breakup
period began on April 12 to determine the general ice regime
before deterioration began. The average air temperature through
April ranged from OOC at Talkeetna to -6°C at Denali. Table 5.1
tabulates the snow depths and water content prior to breakup.

2. Bank and bed material of a size greater than that
correspondi l1g to the hydraulic competency of the river
were striated and shifted downstream in local zones of
ice cover movement ..

Ice jams remain stable until increasing pressure from upstream ice
accumulations and impounded water weaken and lift the ice barrier.
The release causes a surge of ice, water and debris to rush down­
stream, often driving large ice blocks far from the normal channel,
scarring shoreline vegetation and creating a "trim II line.

Figure 5.9 shows a section of the U.S.G.S. topographic map, 0-6,
Talkeetna Mountains Quadrangle. Below the Gold Creek railroad
bridge on the left bank there now exists a secondary overflow
channel (Slough 11) which is not on the U.S.G.S. map published
in 1951. This relatively new channel approximately follows the
base of the terrace at the 700-foot contour line. The exact date
of this event could not be provided by the Alaska Railroad or the
National Weather Service. The jam which created this channel
re-occurs almost every year very close to LRX-43 below Gold
Creek Bridge. On,-gqing slough surveys (during the summer of
1982) will determine whether Slough 11 is also flooded during peak
summer flows or only· as a result of ice jam flooding. The
presence of an unusually high berm at the head of this Slough
indicates flooding at only the most extreme main channel stages.
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May 10-15, 1982 - Upstream of Devil Creek, the river showed little
change except for the open leads getting wider and more
numerous. The ice in this stretch of lower gradient was formed
by border ice that converged but never formed stable ice bridges
or ice barriers, resulting in long, narrow open leads. It seemed
that the existing ice cover in this area was melting in place rather
then IIbreaking Upll. Ice movement began on many reaches of the
Susitna River below Devil Creek. All ice bridges had disappeared
except for one at river mile 153, where an accumulation of ice floes
had jammed and extended several hundred yards upstream. From
Portage Creek to Gold .Creek, the river was open, with ice jamming
at RM 142 and RM 139. The ice cover remained stable about
one-half mile below the Gold Creek Bridge. Below Sherman, at
RM 129 and 130, ice had jammed but appeared unstable and
reportedly did not last long. The main channel between RM 118
and RM 120 retained its ice cover and appeared stable. Several
jams of lesser consequence appeared at RM 115 to 117. At RM 107
(LRX-11), the river remained entirely frozen over. A continuous
open lead had formed from Chase upstream to the mouth of Lane

5.4 - Chronological Field Observations, Breakup

April 12, 1982 - The river ice in the Chase area was snow­
covered, with narrow leads showing no change in size since the
previous reconnaisance flight. A continuous ice cover generally
extended to Gold Creek, with leads becoming more prevalent
towards Portage Creek. Devil Canyon was entirely open from the
proposed damsite to Devil Creek, with the exception of the same
ice bridges reported all winter. At Devil Creek, the continuous
ice cover resumed and extended to the Watana Creek confluence.
Occasional open leads had persisted all winter through this reach.
No significant changes were observed since the March 10th flight.

April 26, 1982 - The river below Talkeetna remained ice covered,
with many areas showing overflow. South of Bell Island, however
the ice had gone out, and the river was open. The Talkeetna
River was still frozen, with open leads beginning to extend and
connect. Heavy overflows were observed near Chase, indicating
some localized runoff. Open leads dominated side channels and
some sloughs which were influenced by seeping groundwater. With
the exception of high velocity reaches the ice cover remained
stable and continuous from Sherman to Gold Creek. In rapids
zones, usually marked by open water leads, ice rafts were break­
ing away from the ice cover and drifting downstream. From Gold
Creek to Indian River the Susitna had a narrow open channel,
probably a direct result of flows from Indian River which was
beginning to breakup. The ice bridges, between Devil Canyon
damsite and Devil Creek, were beginning to show accumulations of
ice floes and some jamming activity. No significant water level
increases were reported. Above Devil Creek the areas of overflow
previously observed, were showing open water. The quantity and
extent of open leads were less upstream of the Fog Creek
confluence, with no change in river ice above the Watana damsite.

'"
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Creek. The confluence area was characterized by opening leads
on the Susitna, the Chulitna was in final stages of breakup with
no ice remaining over the channel. Many ice blocks were stranded
on sand bars and bank areas adjacent to the Chulitna.

From May 12-15 a jam occurred at RM 107, flooding the rail road
tracks and scouring the east bank. Although the jam responsible
for the damage has occurred, in generally the same location
before, this year's breakup caused unusually severe erosion. The
section of rai Iroad track adjacent to the Susitna River at RM 108.5
was undermined when impounded water rose about 15 feet. The
ice cover was shorefast, far out into the river channel, con­
stricting the flow to a narrow deep channel against the right
(west) bank. This cover was very resistent to lifting. Drifting
ice blocks were up-ended upon striking this barrier causing water
inpoundment and subsequent increases in stage upstream of the
jams. Witnesses daim the impounded water rose high enough to
erode the railroad grade and wash away several ties (Figure 5.6)
and damage the support structure on a bridge (Figure 5.7)
crossing a tributary at RM 110. The jam persisted for three days
and backed up ice floes for approximately 1 mile (Figure 5.8)
before releasing on May 15. While the jam held, some water flowed
over the ice. An extensive area on the right overbank was also
flooded. This was by far the most significant damage in recent
years according to railroad personnel.

May 27 ,1982 - After the final ice drive, a river reconnaissance
was made by boat to observe the damage caused during breakup.
The river reach just below Talkeetna was characterized by much
erosion of river banks on the outside of natural bends. A
significant erosion problem exists just downstream of Tal keetna
where a cabin, situated on a 10-15 foot bank, is potentially
threatened by future breakup scouring of equal severity as this
year's. At the confluence, the Susitna left bank at LRX-3 had
eroded 3-4 feet, with many mature cottonwood trees now over­
hanging the river. At RM 99 and 100, ice blocks measuring 20­
30 feet diameter had been pushed up onto the banks and sand
bars. The upstream ends of vegetated islands had been scoured
by ice, some being completely denuded of any vegetation for
100 feet or more from the bank. The left river bank had eroded
4-5 feet at RM 102. Areas most notably damaged by ice were
characterized by mature (15-20 inch) cottonwoods and birch trees
knocked down and piled up against the upstream ends of islands.
The Alaska Railroad had been heavily reinforcing the grade by
depositing large rip-rap on the river bank at RM 104 to 105 and.
108 to 116. At Slough 9 (RM 129) the effects of breakup were
particularly evident. The berm at the head of the slough
consisted of t.fnconsolidated cobbles and sand, suggesting recent
deposition. The ground on the islands was covered by 3-4 inches
of freshly deposited silt, and ice btocks were observed within the
forest, all evidence of a major flooding event. The jam which
caused this flooding was not observed.
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5.5 - Ice Thickness

Most of the jams reported in these field observations are reccuring
every year and vary only in the degree of resultant destruction.
Since observations were limited during the 1982 breakup, the
1980-81 Ice Observations Report should be consulted for further
documentation of additional jam locations.

In addition to the ice jam at Chase, the Alaska Railroad reported
damage to tracks at several locations along the river up to Gold
Creek. The most extensively damaged section of railroad track
lies between Curry and Chase where recurring ice jams are formed
between LRX-29 and LRX-30. Additional jamming and damage was
reported at Railroad Mile 260 (River Mile 132) following an ice jam
near LRX-37 .

To further define the 1982 ice regime and to strengthen the data
established in 1980 and 1981, ice thicknesses were measured at
several of the crest gage sites. These locations were selected
since open water stage vs. discharge relationships had been
established and cross sections had been surveyed at all crest gage
locations, as well as the fact that these gages were easily located,
even in deep snow.
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Holes were drilled through the ice cover at several representative
stations across the channel. With a survey level rod the ice
thickness could be measured directly. Table 4.1 lists the average
ice thickness as well as the maximum and minimum observed.
These data can be compared with the 1980-81 Susitna River ice
thicknesses tabulated on Table 3.1 in the 1981 Ice Observations
Report (R&M). All available historical data on ice thicknesses
have been fully documented in the 1981 report and will not be
presented here.

Upstream of GOld Greek between RM 141 and 142 is another over­
flow channel (Slough 21) which receives flood waters during
breakup and high summer flows. Extensive damage to the channel
and overbank vegetation was reported after this year's breakup.
Scarring of 30 inch cottonwoods to heights of 5 feet above ground
level were estimated. These trees had never seen ice damage
before and are situated well above and away from the normal
channel.



5.6 - Devil Canyon Ice Shelves

During the winter of 1980-1981, an extensive leveling survey was
conducted through Devil Canyon. '-he formation of broad ice
shelves made it possible to obtain a thalweg bottom profile, a water
surface profile, and top of ice elevations. For a distance of
approximately 1 mile through the canyon, beginning at a temporary
bench mark 800 feet downstream of the proposed dam centerline,
stations were established at 200-feet intervals and at significant
slope breaks. The three required elevations were determined.
For a detailed discussion on field procedures and the data acquired
refer to Preliminary Channel Geometry I Velocity and Water Level
Data for the Susitna River at Devil Canyon l (R&M, April 22,
1981) .

An abbreviated and lower order survey was conducted in March of
1982 to determine ice thicknesses through the canyon. The data
will be useful in defining ice thickness fluctuations from year to
year, as well as determining the effects of ice jamming in the
canyon. The data obtained during the 1982 survey are presented'
in Table 5.2. For illustration purposes, the 1982 stations and
corresponding elevations are plotted relative to the 1981 data on
the Devil Canyon Map and Profile included in the back envelope.

In 1982, the ice shelves measured both narrower (horizontally) and
thinner (vertically) than in 1981. The upper section of the
canyon at the date of survey showed open water with stable ice
shelves forming approximately at the proposed location of the dam
centerline. An open water lead continued through the canyon to
Station "D" where the ice cover resumes. The survey was
conducted only on -the northern side of the river channel due to
access limitations .
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TABLE 5.1

SUSITNA RIVER ICE THICKNESS

Ice Thickness (ft.)
Number of Snow

Location Date Avera~ Maximum Minimum Observations Cover (ft.)

Crest Gages at 3-11-82 4.8 7.3 2.9 3 1
Deadman Creek

Crest Gages at 3-11-82 6.7 - - 1
Watana Damsite

Watana 3-11-82 4.5 5.0 3.6 12
Streamgage

Crest Gages at 3-13-82 3.7 4.0 3.4 2
Devil Creek

Portage Cr. 3-13-82 4.2 4.5 3.9 2 2

LRX-61 4-16-82 3.8 6.0 3.0 24 1

LRX-53 4-13-82 3.0 4.5 1.0 30

Gold Cr. 3"13-82 3.5 3.5 3.4 2

Crest Gages at 3-13-82 4.7 4.9 4.6 2
Curry
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PRELIMINARY ELEVATIONS ALONG ICE SHELF
THROUGH DEVIL CANYON

Date of Observation: March 12, 1982

TABLE 5.2

881.6 12 870.1

880.0 10 869.6

878.0 10 862.0

874.6 16 858.6

871.7 22

871.4 16
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RAM CONSULTANTS. INC.

FIGURE 5.1
FRAZIL, FRAZIL SLUSH AND ICE PANS

AT ~..;1ATANA STREAMGAGE
OCTOBER 2, 1981
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PREPARED BY I

R&M CONSULTANTS. INC

FIGURE 5.2
TALKEETNA RIVER CONFLUENCE SHOWING

RELATIVE CONTRIgBTIONS OF ICE.
SUSITNA RIVER IS ENTERING FROM THE LOWER LEFT

NOVEMBER 2, 1981
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PREPARED BY I

RIM CON SULTANTS. INC

FIGDRE 5 0 3
DOWNSTREAM VIEW OF SUSITNA CHULITNA CONFLUENCE
WITH THE SUSITNA COMING IN FROM THE LEFT AND
THE CHULITNA FROM THE RIGHT. TALKEETNA IS ON

THE FAR LEFT BANK AT THE TOP OF THE PHOTO
NOVEMBER 6, 1981
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PREPARED BY

R&M CONSULTANTS, INC.

FIGURE 5.4
~DOWNSTREAM VIEW, ALONG THE

SUSITNA~ OF THE CHULITNA CONFLUENCE
CHULITNA RIVER IS COMING IN FROM

THE UPPER RIGHT
JANUARY 4, 1982
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PREPARED BY I

FIGURE -'.
GOLD CREEK BRIDGE WITH OPEN

LEADS EXTENDING TO INDIAN RIVER
FLOW IS FRO~~RIGHT TO LEFT

MARCH 10, 1982 [iJ
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R & M CON SULTANTS. iNC.

FIGURE 5.6
FLOODED TRACKS AND OVERBANK
CAUSED BY ICE JAM AT CRX-ll

MAY 13, 1982
PHOTOGRAPHY COURTESY OF THE ALASKA RAILROAD
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R & M CON SULTANTS. INC.

FIGURE 5.7
DAMAGED BRIDGE SUPPORT AND TRACK
SECTION ADJACENT TO RIVER MLE 108

MAY 13, 1982
PHOTOGRAPHS COURTESY OF THE ALASKA RAILROAD
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PREPARED BY· DREPARED FOR'

FIGURE 5.8
VIEW OF ICE JAM LOOKING DOWNSTREAM

SHOWING EXTENT OF ICE ACCUMULATION AND
VIEW ACROSS CHANNEL AT RM 108

MAY 13, 1982
~HOTOGRAPHS COURTESY OF THE ALASKA RAILROAD
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FOR SALE BY U, S. GEOLOGICAL SURVEY
FAIRBANKS, ALASKA 99701. DENVER, COLORADO 80225, OR WASHINGTON, D.C. 20242
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FigUFQ, 5.9'

APPROXIMATE LOCATION OF BYPASS CHANNEL
CREATED DURING AN ICE JAM FLOOD

5-22:

DREPARED FOR:

•



~

-,

REFERENCES

r--) Bilello, Michael A. 1980. A Winter Environmental Data Survey of
the Drainage Basin of the Upper Susitna River, Alaska.
Special Report 80-19, U.S. Army Corps. of Engineers,
Hanover, New Hampshire.

Billfolk, Lennart. 1981. Formation of Shore Cracks in Ice Covers
Due to Changes in the Water Level. Proceedings of the
International Symposium on Ice, International Association for
Hydraulic Research, Quebec, Canada. pp. 650-660.

r34/e1

R&M Consultants, Inc. 1981. Ice Observations 1980-81. Prepared
for Acres American, Susitna Hydroelectric Feasibility Project.

Michel, Bernard. 1971. Winter Regime of Rivers and Lakes U.S.
Army Corps. of Engineers, Cold Regions Research and
Engineering Laboratory, Hanover, New Hampshire.

Smith, Derald G. 1980. River Ice Processes: Thresholds and
Geomorphologic Effects in Northern and Mountain Rivers.
University of Calgary, Calgary, Alberta.

A Study of
University,

River:
Hopkins

Nelson
John

Preliminary Channel Geometry,
for the Susitna River at Devil
American, Susitna Hydroelectric

Consultants, Inc. 1981.
Velocity & Water Level Data
Canyon, prepared for Acres
Feasibility Project.

R&M

Newbury, Robert W. 1968. The
Subarctic River Processes.
Baltimore, Maryland. "

Wuebeen, J.L. and Stewart, D.M. 1978. Physical Measurement of
Ice Jams 1976-77 Field Season. Special Report 78-3, U.s.
Army Corps. of Engineers, Cold Regions Research and
Engineering Laboratory, Hanover, New Hampshire.

I~

L~

c
[

C

C

B
C

C

C
[

[

L
L



r
[

[

[

[

r~

[~~

[

[

[

C

E
I'

b
r-:
L

f

r'

l
r ~

L:

ATTACHMENT A

DAILY CLIMATOLOGICAL SUMMARIES FROM OCTOBER 1981
THROUGH MAY 1982 FOR WEATHER STATIONS AT TALKEETNA,
DEVI L CANYON, WATANA CAMP AND DENALI.
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30 30
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24 2b -I 13 -1 52 0 1 4 .41 8.3 14 01 10 24
25 2b 8 '7 3 18 48 0 8 T T 2Q. 3'1 17 1.7 5.3 14 01 3 25
2b 2q 2' 25 12 23 40 0 1 7 .50 B.8 2Cj.25 01 q.5 q. q 17 03 10 2b
27 30 25 28 15 2. 37 0 1 lb .07 .22B.q8 13 1.1 3.3 8 '5 10 10 27
28 2q 24 27 14 24 38 0 , lb .0' .5 2q.OB 34 1.8 2.b 5 02 10 10 28
2q 25 I B 22 10 17 43 0 1 17 .05 .b 2q.Ob 0' b.8 b. q 18 01 b q 2q
30 35 23 2q 17 20 3b 0 'b 0 o 28.25 35 7.8 8.1 '8 01 q 30

SUH SUP1 TOUl TOTAL TOTAL TOUL FOR THE HONTH: TOTAL X SUH SUH
B2b 3;'2 1348 0 NUMBER OF 0""5 1. )4 23.2 21 01 FOR 182
UG. ""G. ",,,G. OEP. AVG. OEP. OEP. PRECIPITATION OEP. DATE: 17 PIISSIBLE MONTH AVG. ",VG.
27.5 12.1 ''1.8 2.3 -77 0 >.01 INCH '0 -0.45 ;,. ,

SEASCN TO OATE ~NOW, ICE PELLETS
NUMBER O~ DAYS TilUL TOTAL > I 0 INCH 4 GREATEST IN 24 HOURS AND DATES GREATEST OEPTI-I ON GROUND OF' SNOW,

I1U1MUM IE"!? 1oI!'W1UH TEMP 3454 0 THUNDERSTORMS o PRECIPITATION SNOW ICE PELLETS ICE PElLETS OR ICE AND DATE
;: 70 (" 32 <)2 < 0 OEP OEP I-lEAv!' FOG 0 .b2 2b-27 8.8 2b 17 2q

0 24 30 b -100 -b CLEAR 10 ",RTLT CLOUD' 4 CLOUD' lb

I CERTIFY THAI lHIS 15 AN OfFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATHOSPHERIC
NATIONAL CLIMATIC CENIER. ASHEVILLE. NORIH CAROLINA 2BB01.
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AVERAGES RESUL TANT
WIND

ox TEMPERA TURE K 0
w W z

ox > zox ~ . W ~ W • 0

~ 8~
o ~ . ::- . ~ > ~ o.~

0 - ~z ~ . i;~ ~~
~ ~- ox ~ ~ ~~

~o 0. U
< w < - o . W

~~ ~ ox
< g~

zr ox
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z 0

02 b 2q. 13 Iq 18 13 78 5.8 0' 4.b
05 b 2':1.11 18 17 12 78 5. q 01 4.8
08 b 2Q., 0 18 17 , 2 80 b.7 03 4.1

" b 2':1.11 22 21 Ib 77 7.8 01 4. b
, 4 b 2Q. 11 25 23 1b 72 7.0 02 5.1
17 7 2Q. 10 22 20 14 72 b.Q 01 5.2
20 b 2Q. 10 20 'Q , 3 7b b .b 01 5.4
23 b 2Q. 10 20 1Q 14 77 5. Q 3b 4.8

AOM I NI STRATI ON, ANO IS COMP I LEO FROH RECORDS ON FILE

~cr1~
DIRECTOR, NATIONAL CLIMATIC CENTER

USCOMM- -NOAA--ASHEV I LLE "" .. "

STANDARD Tlt1E USED: ALASKAN

- NOT RECORDED

34'5 n.

MONTHLY SUMMARY

SUMMARY BY HOURS

ELEVATION IGROUNOI

HORE OBSERVATIONS PER DAY H3-HOUR INTERVALS.
fASTEST HIlE ~UND SPEEDS ARE fASTEST OBSERVED
ONE-HINUTE VALUES WHEN DIRECTIONS ARE IN TENS
OF DEGREES. THE I WITH THE DIRECTION INDICATES
PEAK GUST SPEED.
ANY ERRORS DETECTED WILL BE CORRECTED AND
CHANGES IN SUMMARY OUA Will BE ANNOTATED IN
THE ANNUAL SUMI1ARY

Local Climatological Data
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NAT I ONAL OCE AN I C AND / ENY I RONMENTAL OAT A AND
ATMOSPHERIC ADMINISTRATION INFORMATION SERVICE

• EXTREHE.fM THE MQNltt - LAST OCCURRENCE IF
MORE THAN ONE.

T TRACE AMOUNT
+ ALSO ON AN EARLIER DATE, OR OATES.
HEAVY rOG: - VISIBllIT1 114 HILE OR LESS.
FIGURES rOA WINO DIRECTIONS ARE TENS or DE­
GREfS CLOCKWISE FROtt TRUE HORUe 00 :: CAlH.
OU.. IN cnLS. 6 AND 12-15 ARE BASED ON 7 OR

HOURS or OPERATION REDUCED ON A VARIABLE SCHEDULE.

HOURLY PRECIPITATION I~ATER EQUIVALENT IN INCHES)
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SUMMARY BY HOURS

~U?~
01 REC TOR, NA 1I ONAL CLi MAT I C CENTER

USCOMM--NOAA --ASHEV ILLE ." '''e>

AYE RAG E S RESULTANT

TEMPERA TURE
~I~

~ .. 0
W W

~ . W ~

W Z

~
Z ~ W • 0

:> e~
o ~ • .. . ;;: 00 % _

ox_ ~z

~ . ~
0

~ ~-

~ ~ ~~
_ 0

00 u W •
% ~z < W ~ o • W WOo

~~ ~~

g~
z r ~ 00 •

~ 00 :r C; ~r

02 7 2q. 22 12 12 7 7~ 5.7 03 4.3
05 7 2'9.24 12 11 7 7. 5.b 02 4.0
08 7 2•. 2b 11 '0 4 75 b.l 01 4.8
11 7 29.28 '2 11 5 74 5.0 01 4.2
14 8 2q. 27 14 '3 7 75 4.b 01 4.4
17 7 29.27 13 11 5 74 4.8 01 4.2
20 7 2q. 27 11 10 4 74 b.5 02 4.1
23 b 2q. 28 10 q 4 75 b.O 3b 3. q

STANDARD TIME USED: ALASKAN

- NOT RECORDED

345 FT.

MONTHLY SUMMARY

ELEVATION tGROUNDI

HORE OBSERVATIONS PER DAY AT 3-HOUR INTERVALS.
FASTEST MILE WIND SPEEDS ARE FASTEST OBSERVEO
ONE-111NUTE VALUES WHEN DIRECTIONS "1'£ IN TENS
OF DEGREES. THE I WITH THE DIRECTION INDiCATES
PEAK GUST SPEED.
ANY ERRORS DETECTED Will BE CORRECTED A~D

CHANGES IN SUMHARY OATA WIll BE ANNOTATED IN
THE ANNUAL SUI1t1ARl'

local Climatological Data

LONG lTUOE 150 0 Db I i-l

NATIONAL OCEANIC ANO / ENVIRONMENTAL OATA AND
ATMOSPHERIC ADMINISTRATION INFORMATION SERVICE

I ExTREME FOR THE MONTH - lAST OCCURRENCE IF
MORE THAN ONE.

T TRACE AI10UNT
t ALSO ON AN EARLIER DUE. OR DATES.
HEAVY FOG: - VISIBILITY 1/4 MilE DR lESS.
F'IGURES FOR WINO DIRECTIONS ARE TENS or: DE­
GREES CLOCKWISE FROH TRUE NORTH. 00 '" CALM.
OATA. IN ealS. 6 AND 12-15 ARE BASED ON 7 OR

HOURS or: OPERATION REDUCED ON A VARIABLE SCHEOULE.

HOURLY PRECIPITATION (WATER EOUIVALENT IN INCHES)
• t1 HOUIl END I HG AT P M HOUR ENDING AT

c 1 2 ) A 5 6 7 8 9 10 II 12 1 2 3 4 5 6 7 8 9 10 II 12 c

1 I
2 2
3 3
4 4
5 5
b b
7 7
8 8

• q
10 10
11 11
12 12
13 13
14 14
IS 15
1b Ib
17 17
18 18
Iq lq
20 20
21 21
n 22
23 - 23
24 24
25 - 25
2b 2b
27 27
28 28
n 2.
30 30
]1 31

DEGREE DAYS WEATHER TYPES 51\101<1. AVG. SKY COVERTEMPERATURE • F
BASE S!l' ON DATES OF ICE PRECIPITATION STATION ~INO SUNSHINE

TENTHSOCCURRENCE PELlETS PRES- FASTEST
I FOG OR

IlATER SHOll.
SURE ~ 0 MILE

~

~:
~~ 2 HElVT FOG ICE ON IN. 0

• W
W

~; 3 T'MUNDERSTOA" ~ ~ ~ ~ 0 ;?

Ii
~

.4 ICE PELLETS GROUND [QUIU- m --- z z m
z 0

r r W m-

!~
5 HAIL AT ELEY, < <r W •

~
~ ~ ~ W xx

~ i' m m 0 Z2
6 GLAZE 08AM LENT PELLETS 3%

~

~ 0
m % % z~ ~ ~ m m

W
r < <0.

~~
~ < • o' W 0

_ w

z ~ ~ 70USTSTOA" IN IN. FEET :> :>w ~ 0. WOO ~ ~o. ~ ~ zz w
W % ~ ~ w W • Z ~ zz 00

< <
r <

> w ~~ 8~ 8 SHaKE. HAZE IN. I1.S.l.
W WOo > r Oor

0 i' W ~ :>:>
rr 00 r < 0

9 SlDlllNG SNOil
~ ~ ~ < ~ 0. m ~ ~

1 2 3 4 5 6 7A 78 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22, 31 23 27 15 38 0 15 . '2 3.3 13 15 10 1
2 23 10 17 b '2 48 0 18 T T 28. B2 12 1.4 7. q 13 '5 2 2
3 23 14 1q 8 '4 4b 0 1 17 .1 b 2.1 28. 7~ 14 3.8 4.b 13 '7 10 3
4 21 -10 b -5 b 5q 0 18 T T 28.84 01 2.b 3. b q 34 q 7 4
5 12 -'0 1 -10 2 b4 0 1 18 T T 28.71 3b 2.4 2.b b 34 10 10 5
b 12 -13 -1 -11 - 3 bb 0 18 0 o 2'.24 Db 2.4 2. b 7 02 10 5 b
7 -q -20 -15 -25 -21 80 0 17 0 o 2q. 75 04 4.5 4.8 7 04 4 7
8 11 -22 -b -1 b 7' 0 17 0 0 q 35 b 8
q 17 0 • -1 b 5b 0 lb T T 2•. bb 35 !f.o 5.3 8 01 10 q

10 7 -4 2 -8 4 b3 0 1b 0 o 2q. 40 05 1.5 1.7 5 05 10 10
11 22 0 11 2 10 54 0 1 15 .08 , .b 2'3.48 01 q.7 q. q 15 02 10 '0 11
12 33 22 28 lq 21 37 0 1b 0 02'3.4301 q.7 q.q lb 01 10 10 12
13 33 3 18 q lb 47 0 1b 0 02'.3001 7.7 8.2· 14 01 8 b '3
14 23 -1 11 2 4 54 0 15 T T 2e:t. 14 03 3.4 4. q 13 01 q '4
15 2q 21 25 lb 40 0 15 0 0 'b 3b • '5
lb 3q 27 33 25 23 32 0 '4' 0 o 28.83 01 11.0 11.4 18 02 10 lb
'7 43. 2q 3b. 28 2b 2q 0 13 0 o 28.57 01 8 .• q.8 17 35 q 17
18 40 23 32 24 2q 33 0 12 .02 o 28.53 03 2.8 3.b • 35 10 8 18
lq 23 5 14 b 7 51 0 10 0 b 28. 7q 07 1.4 1.4 7 03 4 3 ,q
20 lb 5 11 3 7 54 0 10 T T 2q. 15 03 1.5 2.2 b 05 q 8 20
21 20 15 18 10 15 47 0 10 .01 .2 2q.54 01 1.5 1. b 8 35 10 21
22 25 13 1~ 11 4b 0 10 0 0 17 02 7 22
23 32 25 2~ 21 lq 3b 0 10 .02 .2 2q. 13 0' 10.b 10.8 1b 03 10 23
24 28 22 25 17 23 40 0 , q .02 . & 2'3.1& 02 .4 .4 b 'b '0 24
25 2b 21 24 1b 22 41 0 1 b '0 . Db .5 2•. 44 23 .8 1.2 b 28 10 10 25
2b 23 -2 11 3 3 54 0 10 .02 .1 2'3.71 3b 7.0 8.b ,7 02 0 2 2b
27 12 -12 0 -8 ,~ b5 0 10 0 o 2q .•7 35 b .5 7.1 12 34 0 0 27
28 -12 -2b -1 ~ -27 25 84 0 10 0 o 2'3.87 05 3.4 3.7 b 07 2 28
2q -lq -27 -23' -31 88 0 10 0 0 b Db 0 2q
30 5 -30. -13 -21 -2q 78 0 10 .01 .22q.7301 4.2 5.2 7 33 q 30
31 b -22 -8 -1 b -13 73 0 q T .1 29. bb 01 3.2 3. b 8 35 7 3'

SUM SUM TOTAL TOTAL TOTAL TOTAL FOR T"E MONTH: TOTAL X SUM SUI1. :
5q5 7q 1&74 0 NUHBER OF" OAYS .52 8. q 18 02 FOR 234
AVG. AVG. ""'G. OEP. AVG. DEP. OEP. PRECIPITATION DEP. DATE: 1& POSsrILE" 110NTH AVG. AVG.
"L2 2.5 10. '3 1 .• b2 0 >.01 INCH 10 -1.1'3 7.5

SEASON TO DATE SNOW. ICE PELLETS
NUMBER Of OA 1S TOTAL TOUL )" I 0 tNC~ 3 GREATEST IN 24 OURS AND OATES GREATEST DEPTH ON GROUND OF" SHOW,

MAX I HUI1 TEMP MINIMUM TEMP. 5128 0 THUNDERSTORMS o PRECIPITATION SNDI.I ICE PELLETS tCE Pl='llETS OR ICE AND OATE
>10 ( 32 ( 32 < 0 OEP OEP. HEAVY FOG 0 .1b 3 3.3 1 18 b+

0 2b 31 15 -1&2 -b CLEAR 5 PARTLY CLOUDY 5 CLOUDY 21

A-4.

LATITUDE 1:>2' 18 'N

I CERTIFY I"AT T"IS IS AN OFFICiAL PU8L1CATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AND IS Cl MPILEO FROM RECORDS ON FILE AT THE
NATIONAL CLIMATIC CENIER, AS"EVILLE. NORT" CAROLINA 28B01.

SU8SCRIPTION PRICE: S3.30 PER YEAR INCLUDING ANNUAL SUMMARY. FOREIGN MAlLING S1 .95 EXTRA. SINGLE COPY: 25 CENTS FOR MONT"LY ISSUE. 30 CENTS FOR
"NU'L SUMMARY. 'HERE IS A MINIMUM CHARGE OF S3.00 FOR EACH ORDER OF S"ELF-STOCKEO ISSUES OF PUBLICATIONS. MAKE CHECKS PAU8LE TO DEPARTMENT OF
COMMERCE, NOAA. SENO PlIMENTS, ORDERS. AND INQUIRIES TO NATIONlL CLIMATIC CENTER, FEDERAL 8UILOING, AS"EVILLE, NORTH CAROLINA 2B801.
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LATIIUDE &2° 18 LONGITUDE 150° 0& W ELEVAIION IGROUNO: 345 TIME ZONE ALASKAN WBAN '20528
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DEGREE DAYS WEAIHER IYPES SNOW AVERAGE
WIND SKY COVERTEMPERATURE OF BASE .,oF ICE PRECIPITATION STAllON

1M. P. H. )
SUNSH I NE IIENIHSJ

1 FOG PELLETS PRESSURE
I z~lzz 2 HEAVY FOG OR

I~
IN = FASTEST

I C) => 0 ce: z
~ ~

3 THUNOERSIORH ICE ON INCHES '" = MILE ~

I en~len~ 0- ~ =
I I~~ "" "" 4 I CE PELLETS GROUND "" = '" ~L.J::r '-A.J:I: 0- ~'" '"I Vl_ (Jl_

5 HAIL Al >
ELEV. '" z ='" '"-- --

'" '" ~z
=< =< =>

~ - 35&
z z = = ~

>= >= ~

I=>o '" '" • GLAZE 08AM C> - "" "" ~ '"
_ 0-

~'" ",Z
=> => '" _z "'- zen zen ~ en

_ en

'" ~ Z 0' Z "'=>= >= "" = ",,0 -z _z 7 OU5TSTORH ~ I _I FEET ~ "" = <..> ~~ - => --
~ '" "" >=

",0-
~- =< ~ ABOVE

=> => '" ~ ~ => <..>"" "'''' z>= ~

~ Z ~

10-0
~ =< ""'" 0'" B SMOKE, HAZE INCHES

_ z
o z '" '" ~ ~ '" Z "'- Z = ~"" "" :;:: > ~'" ~~

o~ "" - z _
M.S.L

~ ~ > 0- ;; :;:: ~o => = -0

= >= "" =~ I'" ~'" q BLOWING SNO~ =< -
en _

'" '" "" '"
0- _

"'- >=- =
1 2 3 4 5 b 7A 7B 8 9 10 11 12 13 14 15 1& 17 1B 19 20 21 22

I i -22I -3 -25 - ! 4 -19 79 I 0 1 9 0 o 29.58 lOb 1.3 1.3 & 04 8 4 1
2 -12 - 24 ' -18 I - 2& -20 83 0 !I

0 o 29.&5 02 2.4 2.7 7 03 , 0 2 ,
3 - 7 -25 -1 & I -24 -24 81 I 0

!I
o r9. &5 05 3.4 I 3.7 & 05 & 3

~ I4 7 - 1& -5 I -13 - 8
70 I 0 o 29.59 02 1.2 2.9 8 20 7

5 -11 -27 -19f i -27 84 0 9 0 8 20 0 5

& 1 -30f -15 1- 23 -25 80 0 9 o 29.89 3b 7. & 18.2 22 03 0 &
7 10 -10 I o -8 -18 &5 0 9 0 o 29.85 04 9.7 10.5 1& 05 0 7

IJ 1&

-1 ~ I
9 1 -11 5& 0 9 0 o 29.57 3& 12. & 13.2 21 3& 0 0 8

1& 2 I -& -10 &3 0 9 0 o 29.51 3& 5.7 &.& 1& 3& 9 7 9
24 14 19 , 11 5 4& 0 9 0 o 29.&0 35 9.2 9.5 17 02 9 9 10

11 25 15 I 20

I
12 11 45 0 9 0 o 29.57 01 11 .9 12.1 17 01 10 11

12

f: 'I
12 ' 20 12 45 0 9 T

~ 12U4
12 35 9 12

13 -8 I 3 -& - 2 &2 0 9 0 02 4.& 5.0 9 3& 0 13
14 13 -8 I 3 I -. - 7 &2 0 9 0 o 29.&8 01 9.7 10.1 15 01 9 14
15 15 8 12 i 3 - 3 53 0 9 0 o 29.48 01 11.2 13.0 17 3& 9 15

I & I 8 -18 -5 I -14 -10 70 0 9 0 029.1801 3.4 4.4 9 34 0 1&

1

17

I
-3 -19 -11 I - 20 -20 7b 0 9 0 o 29.&0 04 1 .4 1.4 5 33

I
1 1 17

18

1

5 -1& -b i -15 -11 71 0 9 0 o 29.80 03 2. 1 2.5 7 03 3 18
19 4 -18 -7 I -17 72 0 9 0 0 7 32 0 19
20 1b -1 I 3 , - 7 - 7 &2 0 9 0 o 29.84 01 5.8 &.3 15 01

1

10 20

I 21 18 I '1 I 15
1-1 i 0 50 0 9 T T 29.5& 3& '11 .0 11.5 17 I 01 10 21

I 22 11 -13 -1 -10 bb 0 9 0 o 29.50 3& 9.4 8.8 1& I 01 I 0 2 22

\23 -3 -22 -13 ! -23 -22 78 0 9 0 o 29.07 03 1.9 2.5 5 09 0 0 23

1
24 8

- 251
-9 I -20 -22 74 0 9 0 o 29.30 3& 5.8 &.0 15 02 0 0 24

1

25 4 -23 -10 -21 -24 75 0 9 0 o 29.33 01 3.7 4.8 8 03 0 25

20 4 -25 -11 I -22 7b 0 9 0 0 7 32 0 2b

I~~
13 - 1& -2 I - I 3 - 7 b7 0 8 q .0., i .4 29.21 01 13.1 13.4 17 03 10 27
25 13 19 I 8 10 4& 0 8 9 T 29.03 102 13.9 14.1 18 03 10 28

29 27 I 20 14 ; 12 14 41 0 9 0 o 29.251;- 9.3 9.& 15 01 10 7 29
30 27 20 24 I 12 T2 4I 0 8 0 o 29.44 3& 7.9 8. 1 14 01 . , 9 9 30
31 27 22. 25< 13 12 40 0 9 0 o 29.49 01 13.4 13.7 17 01 I I 8 8 31

SuH SUH rOT AL Tor AL NUH8E R or DAYS lOT AL lOT AL FOR IHE MONTH: TOTAL 1: SUM SUH
327 -2S4 ;---'-- -- 1979 0 .03 .4 22 03 FOR i148

A"iG. AIG. .1'/G. I JED.' AVG. OEP. OEP. PRECIPITAIION DEP. DA TE: 0& POSSl&t[ lIeMhl AVG. AVG.
10 . ., - 8 . 21 1 2 L ..H.2 255 0 ; .01 TNCH. 1 -1. &0 4.8

~jMaER Qr DAYS SEASON 10 OAf[ SNO., ICE PELLETS
GREAlESl IN 24 HOURS AND OATES GREATEST DEPTH ON GROUND OFrOI AL ror AL ; 1.0 INCH 0 [~_MrE~p , IolP~I~U~ r[MP 7107 I o I IHUNOEHSIORH, 0 PRECIPITATION SNOW. ICE PELL[lS SNOW, ICE PELLETS OR TCE AND DAlE

") 1-:(, T i-,;J

I
IV) T ; 1':0 OEP. OEP HEAVY TUG 0 03 27 .4 27 9 31·I o' : )',' ,'. ! 21 I 83 0 CLEAR 1') P4RTlY CLOUOY 2 ClOuDY 14

f.,( QE.M£ Fe Tt-'E ~'J~l:H l.~sr OCCURRENCE IF MORE ~HAN ONE.
fR CE ;.~ou

,til a ~l t J1 r. P (J r[ I
~v ~ G: / BILl (1 M L[ OR LESS
A~l E r~![ t~H.Jf !1: Pi DATA.
au 5 [OP ~,y E R UC 0 ON AVARIABLE SCHEDULE.

DATA IN CQLS bAND 12-15 ARE BASED ON 7 OR MORE OBSERVATIONS
AT 3-HOUR INTERVALS. RESULTANT WIND IS THE VECTOR SUM OF WIND C-i
SPEEDS ANO DIRECTIONS DIVIDED BY THE NUMBER OF OBSERVATIONS. j

ONE OF THREE WIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST ~

MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES
STATION IDIRECTION IN COMPASS POINTS). FASTEST OBSERVED ONE
MINUTE WIND - HIGHEST ONE MINUTE SPEED IDIRECTION IN TENS OF C"-'•.,
DEGREES). PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED IA I .
APPEARS IN THE DIRECTION COLUMNI. ERRORS WILL BE CORRECTED :
A~O (H"NGES IN SUMMARY D~TA wILL BE ANNOTATED IN THE ANNUAL
PUBLICATION.

C':
-.'"

.',.;

I CERTIFY THAT l~IS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC
"LCORDS ON fiLE AT THE hAT10NAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA, 28801.
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DIRECTOR
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TIME ZONE ALASKAN

ADMINISTRATION, AND IS COMPILED FROM
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OATA IN COLS bAND 12-15 ARE BASED ON 7 OR MORE OBSERVATIONS
AT 3-HOUR INTERVALS. RESULTANT WINO IS. THE VECTOR SUM OF WINO
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF OBSERVATIONS.
ONE OF THREE WINO SPEEOS IS GIVEN UNOER FASTEST MILE: FASTEST
MILE - HIGHESt RECORDED SPEED FOR WHICH A MILE OF WINO PASSES
STATION (DIRECTION IN COMPASS POINTSI. FASTEST OBSERVED ONE
MINUTE WINO - HIGHEST ONE MINUtE SPEED (DIRECTION IN TENS OF
DEGREES!. PEAK GUST - HIGHEST INSTANTANEOUS WINO SPEED lA'
APPEARS IN 1HE DIRECTION COLUMNI. ERRORS WILL BE CORRECTED
AND CHANGES IN SUMMARY DATA WILL BE ANNOTATED IN THE ANNUAL
PUBLICATION.
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4 41 I 27 34 21 35 31 0 1 8 .35 o 29.91 3b 2.3 2.b 9 03 9 4
5 31 I 21 2£> 12 25 39 0 1 b 0 o 30.1 b 08 .2 1.9 5 02 9 b 5

b 35 I 1b 2b 12 21 39 0 b 0 o 30.% 19 .4 .5 5 01 2 b
7 35

1

18 27 13 22 38 0 1 b 0 o 30.3b 04 . b 2.0 5 04 5 7
8 28 15 22 8 22 43 0 2 b .03 .4 30.0b 12 .3 1.7 7 20 10 8
9 32

1

7 20 5 45 0 1 b T T 9 34 1 9
10 2b -1 13 -2 3 52 0 b 0 o 29.78 03 8.5 9.b 21 02 0 10

11 23 1b 20 5 2 45 0 b 0 o 29.80 01 12.8 14.2 23 01 0 11,.
21 I -3 9 -b 0 5b 0 b 0 o 29.77 02 5.b 9.1 25 01 3 2 12.<

13 15 , -q 3 -12 - 8 b2 0 b 0 o 29.40 01 1.3 1.7 b 02 1 2 13
14 7 I -13 - 3 -18 -14 b8 0 b T T 28.89 35 5.7 7.1 17 01 8 4 14
15

~ I
-7 -3 -19 -22 b8 0 b 0 o 28.55 35 10. 1 10.4 17 02 9 15

1b -11 -5 - 21 70 0 b T T b 17 9 1b
17 -18 -8 -24 -l{, 73 0 b 0 o 2B.95 01 1.3 2.0 7 34 9 17
T8 5 i -22 -9* -25 -19 74 0 b 0 o 28.81 1b .2 1.0 5 31 4 18
I q 12 I -23' -b -22 -17 71 0 b 0 o 28. qg 34 2.8 4.0 17 03 2 3 19
20 13 I 1 7 - 9 1-11 58 0 b 0 o 29.37 01 13.5 14.1 21 03 3 3 20

21 11 I -1 5 -11 - 20 bO 0 b 0 o 29.87 34 10.9 11 .2 17 02 0 0 21
22 13 ! -1 b - 10 -13 5q 0 b 0 o 30.11 02 12.5 13.2 17 01 0 22
23 20 I 4 12

- 51
53 0 5 0 0 15 01 0 23

2~ 23
1

5 14 - 3 - 7 ~1 0 5 0 o 30.18 01 10.2 11 .4 22 03 0 24
25 2b, 12 19 2 - b 4b 0 5 0 o 29.94 3b 12. b 13.7 25 01 0 25

20 30 ! 1b 23 b 1 42 .0 5 0 o 29.] 4 3b 8.7 9.4 18 35 1 1 2b
27 31 ! 13 22 5 5 43 0 5 0 o 29.59 01 8.5 8.9 20 03 b 5 27
23 28 I 2 15 -2 - 2 50 0 5 0 o 29.71 02 8.0 8.2 1b 02 0 0 29

I
i

S'.il'l ! St;~ TOT Al TOI Al NUMBER OF DAYS TOIAl TOTAL FOR THE MONTH: TOTAL ;( SUM SUM
&20 i 155 --- --I 1428 0 .79 I .8 25 01 rOil 121
:'.G. I ~ 1ii. AVG. DEP.IAVG. DEP. OEP. PRECIPITATION OEP. =T -- OAfE: 25+ POSSIBt£ 1I(lIlTH AVG. AVG ..
22. ~, 5.5 14.0 -l.j 3b 0 ; .01 INCH. 5 - 1.00 4.3

';UMBER OF OAIS
SE~SON TO DATE SNOW, ICE PEllETS GREAfEST IN 24 HOURS AND OATES GREAIESI OEPIH ON GROUND OFTOIAl TOT Al > 1.0 INCH 1

~ (l ~J!'! l[~P ! :11 NIMlJM 1[t'!P. 8535 0 1;I~!NDERS TORMS 0 PREC IPI TATION SNOW, ICE PEllETS SNOW, ICE PEllETS OR !(E ANO OATE
:]0 ; j:'~ ( ~2') < fJo OEP. DlP, Ii'lim FOG 1 .53 3- 41 1.4 1 10 I 3+, n ! 27 11 129 0 (!.EAR 15 PARII.Y (!.OUDY 3 ClOUOY 10

c::J:
Z

(I)I-
Ww
l..L.w
~

--.J
c::J:
I-

c

~
.

.... .;,..4:'::*=1
.-j

D

c

[j

L
L('·~·· '.'~~".'~c.~--

c

C0J c::J:
CD~
C5'(f)

Di ~ c::J:
1 --.J

c::J:

[
A-e'



WEA SVC CONTRACT MET OBSY

G""
...<: ..:.....­
'''~f
.· ....4

.:--.~

..

MAR 1n2
TALKEETNA, ALASKA
TALKEETNA AIRPORT

20528

LOCAL
CLIMA TOLOGICAL

Monthly Summary
DATA

ISSN 01q8-042

0 ..

'""..

[

[

~

[
WEATHER TYPES SNOW AVERAGE

TEMPERATURE OF OEGREE O~YS ICE PRECIPITATION STATION WIND SUNSHINE SKY COVER
BASE ,5 F 1 FOG PELLETS PRESSURE 1M. P. H. I IlENTHSJ

f----r---r---r--,.--1-z...,~=-r-z-z=-l 2 HEAVY FOG OR ~ IN ~ FAS TES T ~

::;;: =: ::;;: ~ 3 THUNDERSTORM ICE ON':; ~ INCHES "" ~ ~ MILE cr:
~ ~::t: ~::::: 14 ICE PELLETS GROUND d c V) ::;: u... V"J :z::

~ ~ (J"') :: ~ ~ 5 HAIL AT:: 0. [LEV. ';; :z: r..n ~ 0 ~ L...I ~
5 5 ~ ~ ~ ~= ~ ~ ~ tr.I b GLAZE DeAN ~ ~ ~ ~ 35G e:t: c;c ~ I- ~ ~ a.. ~ ~ ~ ~

L.J :I: ~ ~ ~:c ~ g: - z ::;:: 7 DUSTSIORH :3 ~ ':z.~ ~ FEET =5 ~ ~ ~ (.J => ~ ~ ~ ~ ~;; I.1.J

c::e ~ ;: ~ ~ ~ ~ ~ c=: l!l g ~ 8 SHOKE, HAZE INCHES :;;; =: ~::: ABOVE ~ ~ ~ ::;::= ::: ~ ~ ~ 0 ~ 0 ~
o %: x: c:e C) u... c::r:: c::) :::E: co <.....> co q BLOWING SNOW ::% - V1 - M. S. L a:: a:: c;c V'l 0 ::c a..)- ton - x: I- 0

1 2 3 4 5 0 7A 7B 8 q 10 11 12 13 14 15 10 17 18 1q 20 21 22

T 30 B 22 5 10 43 0 5 0 0 2q.37 01 10.5 11.4 27 01 0 1
2 2q 3 10 -1 4q 0 4 0 0 14 01 0 2
3 20 -0 10 -7 - 2 55 0 4 0 0 2q.77 35 3.3 4.8 q 27 0 3
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DATA IN COLS bAND 12-15 ARE BASED ON 7 OR MORE OBSERVATIONS
AT 3-HOUR INTERVALS. RESULTANT WINO [S THE VECTOR SUM OF WINO
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF OBSERVATIONS.
ONE OF THREE WINO SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WINO PASSES
STATION IDIRECTION IN COMPASS POINTS]. FASTEST OBSERVED ONE
MINUTE WINO - HIGHEST ONE MINUTE SPEED IDIRECTION IN TENS OF
DEGREESI. PEAK GUST - HIGHEST INSTANTANEOUS WINO SPEED IA /
APPEARS IN THE DIRECTION COLUMNI. ERRORS WILL BE CORRECTED
AND CHANGES IN SUMMARY DATA WILL BE ANNOTATED IN THE ANNUAL
PUBLICATION. -
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* EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE.
T TRACE AMOUNT.
+ ALSO ON EARLIER DATEISI.
HEAVY FOG: VISIBILITY 1/4 MILE OR LESS.
BLANK ENTRIES DENOTE MISSING DATA.

HOURS OF OPS. MAy'BE REDUCEO ON A VARIABLE SCHEDULE.

.1 CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC
REcnRDS ON FILE .AT THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA, 28801.
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DATA IN COLS 6 ANO 12-15 ARE BASED ON 7 OR MORE OBSERVATIONS
AT 3-HOUR INTERVALS. RESULTANT WIND IS THE VECTOR SUM OF WINO
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF OBSERVATIONS.
ONE OF THREE WIND SPEEDS IS GIVEN UNDER FASTEST MILE: FASTEST
MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WINO PASSES
STAlION (DIRECTION IN COMPASS POINTSI. FASTEST OBSERVED ONE
MINUTE WIND - HIGHEST ONE MINUTE SPEED (DIRECTION IN TENS OF
DEGREESl. PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED (A 1
APPEARS IN THE DIRECTION COLUMNI. ERRORS WILL BE CORRECTED
AND CHANGES IN SUMMARY DATA WILL BE ANNOTATED IN THE ANNUAL
PUBLICAIION. .
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HOURS OF OPS. MAY BE R(OUCED ON A VARIABLE SCHEDULE.
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'YMBOL' U'EO IN COLUM. I. [~]

,,. FOG

2" FOG REDUCING VISIBILITY -
TO 1 MILE OR LESS .j

3" THUNDER I
: : ~:~:ELLm ['

6 ,. GLAZE OR RIME

BLOYfING DUST OR BLOWING :
7::: SAND REDUCING VS8V TO -_J

I MILE DR LESS I
8 ,. SMOKE DR HAZE

, ,. BLOWING 51'\10"

:E= TQJUIAOO r'

'Cl U.S. G.P.O. 1980-6fi5-115/1020 REG.tl6

WEATHER

NUMBER OF DAYS - M
CLE....R (Seal. 0-3) .!....2-

PARTLY CLOUDY (Seal. 4-7) M
CL.OUDY (Seal. 8_10) M
WITH 0.01 INCH OR MORE pRECIP.~
WITH O. to INCH OR MORE PRECIP~
WITH O.sO INCH OR MORE PRECIP. 0_
WITH 1.00 INCH OR MORE PRECIP. 0

A_,.i

/::)t (.'If......, ... )

MAXIMUM PRECIPIT ATlOH

PRECIPIT ATlON OJ.. TIt.

PRECIPITATION
(In.:h...)

ENDED, DATE

TOTAL FOR THE MONTH ,. -~ \ IN.

DEPARTURE FROM NORMAL - ,S IN.

GREATEST IN 24 tIRS. • :)C ON!.Q..:I'
SNOWFAL.L.. ICE pELLETS

TOTAL FOR THE MONTH r IN.

W
GRF.:ATEST IN 24 HRS. T ON~
GREATEST DEpTH ON GROUND-..::r:....- ON~

PRESSURE DAT~

HIGHEST SEA_LI!:VE~ IN. ON~
LOWEST SEA_LEVELZ7~IN. ON-.Z....:I.....-

OEP"RTUIltI! FROM NORMAL

OEP"RTURE FROM NORMAL

TOTAL TOilS MO... TIoI 0
.Q

SI!:ASO"'''L TOTAL. 0

---Q..

COOLING OE<OREE O"YS (S..... 6$°)

>iE .... TING DEGREE DAYS (8l1'''' 6$-)

TOTAL THIS MONTH hSL
OEP,",RTURE FADM NOR....... L f: 7 D

~E"SO,..IH. TOTAL / / 'I " 9'
DEPARTURE FROM NORMAL + "7

MAX. 32- OR BELOW 0
Iol"X.2P'OR ABOVE ,

"lIN. n° OR BELOW I ~
MIN. 0" DR BELOW 0

TEMPERATURE DATA

AVERAGE MONTHLY Lj 1... $'
OEP... RTURE FROM NORMAL - I. ;.J...
I'iIGHEST~ON _-'3".,"'\ _
1..0WEST_~..J.. ON __--:1 _

* Ayerage wind spe~d i. b••jd on 24houra unl~s8 otherwi.e
r~8test one minute yi~~ speed and its directioft.

a SPJl~t,~&_g~t.a is bUed on 6 hOllTs \ln1,!'-!l~II..!It:he~_se indicated. [I
• now data is obtained at C'lOOl v:'18re indicatlld.'- _
]I i~icate' only the last of IImrai--~ccurrence8.

'-;.",.0;.••_".7:'.---;."'-;._c.-.__""',_""__"",::;-,="'__"='_.:-=_-,-_1..;,~_.~=~..".,..."~,,,;.,.~ c

\({)
-~-:st~:::·.~~--
.:..,:~..':.." - .
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING October, '1 (18'1

~

RES. RES. AVG. MAX. MAX. DAY'S
MAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN . SOLAR

r DAY TEMP. TEMP. TEMP. DiR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
L, DEG C DEG C DEG C DEG MIS MIS DEG MIS 1: DEG C !'1M WH/SQM

-----------------------------------------------------------------------------------------------------
1 ltHH HHlt Hl!H *** H** H** H* un H* Hi ***** **H H**** 1

L, 2 ***H lI·HH ***** *** H** **** u* H** *** ** ***** **** ****** 2
3 -.9 -1 Li.l -6.0 047 2.3 2.4 666 6.3, NE

LbO.417 DD
-28.9 0.0 2003 3

4 .1 -3.8 -1.9 644 5.3 " " 034 9.5 NE 23 -21.6 0.0 1518 4.J ..S

5 2.4 -2.5 -.1 047 2.b 2.8 036 8.3 NE 23 -19.6 0.0 1883 5

C
6 .3 -4.2 -2.0 058 2.7 2.9 076 8.3 NE 24 -20.4 .6 1468 6
7 -1.5 -7.7 -4.b 043 3.9 4.1 617 8.9 NNE 19 -24.1 0.0 2438 7
8 -15 -3.0 -1.8 053 3.8 3.9 064 7.6 NE 22 -21.2 0.0 1605 8
9 2.6 -3.3 -.4 069 2.5 2.7 084 7.0 ENE 29 -17.0 ':I 20BO ·9

C
...

16 1.8 -4.8 -1.5 036 1.7 1.9 064 7.b NE 31 -lB.3 0.0 20BO 10
11 -.1 -2.8 -1.5 666 5.1 5.2 063 11.4 ENE 43 -12.5 .6 948 11
12 2.3 -.1 1.1 045 4.4 4.5 066 7.6 NE 41 -10.8 4.4 1320 12

C 13 3.7 .4 2.1 036 1.2 1.5 054 7.6 NE 4B -8.1 4.0 1405 13
14 4.5 -.2 2.2 01B .3 .9 258 3.2 E 47 -9.2 0.0 1330 14
15 3.4 -2.3 .6 029 1.1 1.5 685 3.2 E 32 -15.5 6.6 1598 15

C 16 2.5 -2.9 -.2 036 2.6 2.7 044 6.3 NE 33 -14.9 6.6 1325 16
17 3.4 -1.9 .8 019 1.0 ':I r 345 8.3 WSW ':I' -18.0 0.0 1373 17... .J lob

18 .3 -7.3 -3.5 273 .3 .9 056 3.2 WSW 35 -16.3 1.0 795 18

B
19 -2.8 ...,12.3 -7.6 038 2.5 2.7 042 6.3 NE 21 -26.3 0.6 1328 19
20 -.8 -4.8 -2.8 054 - r ') 5.3 066 10.8 ENE 26 -19.5 0.0 985 20,s ...

21 4.3 -1.0 1.7 060 4.7 5.3 067 12.7 ENE 30 -14.6 6.6 843 21
22 2.6 .1 1.4 060 1.2 1.5 664 7.0 ENE 33 -14.2 2.0 883 22

C 23 2.8 1.0 1.9 052 215 2.9 673 8.3 NNE 28 -15.0 4.8 705 23
24 c,B -2.5 .2 245 2.0 2.6 245 7.0 WSW 25 -19.3 .8 913 24
25 -.3 -3.1 -1.7 079 1.0 1.9 057 5.1 SW 20 -25.6 0.0 733 25

C
26 -.3 -5.0 -2.7 045 2.9 3.1 024 5.7 NNE 10 -30.2 0.0 1050 26
27 -2,2 -5.9 -4.1 060 4.7 4.9 078 9.5 NE 16 -3D .8 0.0 1630 27
28 -2.5 -6.0 -4.3 049 5.7 5.8 656 9.5 NE 11 -31.0 0.0 B6B 28
29 -5.0 -10.7 -7.9 050 5.2 5.3 066 10.8 NE 11 -32.6 0.0 960 29

C 30 -3.6 -11.6 -7.& 057 2.7 2.8 066 7.6 ENE 12 -32.3 0.0 92B 30
31 -b.7 -13.6 -10.2 838 1.9 2.0 058 6.3 NNE 15 -33.5 0.0 1075 31
MONTH 4.5 -13.6 -2.1 049 2.7 3.2 067 12.7 NE 34 -20.7 25.0 38063

[ GUST VEl.... AT M(.1X. GUST MINUS 2 INTERVAI...S to.8
GUST VEL. AT tiAX. GUE;T MINUS "1 INTEI:<~)tjL ".l ;2. • 1

U
GUST VEl.... 1:1 T 1'-1 (=1 X. GUST PLUS '1 INTEI~ V(;~L to.8
GUST \jEL.. AT t'lAX. GUST PLUS ;~~ INTER\,1~IL~3 "10. H

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN

[ ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

.);.);** SEE NOTES AT THE BACK OF THIS REPORT -x. -x..); ·x·

l]
A-10





-,
~:) u ~:j; :[ T j.....J. '-~l H Y 1) r< C) E I... E:: C: -Y" F< :a: c:: p I~ D ..T E C T

./'" Fe: &., ''''j C 0 i'-.! ~:j; U I... -r r:", i......! T ~:j; .'" :l: ....~ C .



~,,1f -<. [i' ..
I~ & M (:; C) N SUI... -r ANT ~:> )- :1: N C; .

SUS:I:TNA I,-I Y X) I~ C) E I... I::: C T I~ :I: C; p I~ C) ..T I::: C ·r [

MONTHLY SUMMARY FOR WATANA WEATHER STATION
l~

DATA TAKEN DURING January} 1982

L
RES. RES. AVG. MAX. MAX. DAY'S

HAX. MIN. MEAN WIND WIND lUND GUST GUST P'VAL MEAN MEAN SOlAR ['DAY TEMP . TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
DEG C DEG C, DEG C DEG MIS MIS DEG HIS % DEG C 11M WH/SQM

------------------------------------------------------------------------------------------------------
1 -28.6 -26.4 -23.5 074 2.0 2.1 085 5.7 E 18 -41.6 0.0 133 1 r'2 -22.9 -27.8 -25.0 065 1.8 1.9 071 3.8 ENE 18 -42.4 8.0 280 2
3 -23.2 -27.2 -25.2 071 2.0 2.1 881 4.4 ENE 18 -42.3 0.1 223 3
4 -16.3 -23.8 -28.1 886 1.5 1.7 058 5.7 E 16 -39.1 0.0 130 4 r-'5 -17.9 -27.9 -22.9 OB7 2.9 3.6 090 10.2 E 18 -41.9 0.8 ISS 5
6 -24.6 -33.B -29.2 OB5 4.4 4.6 085 10.2 E 19 -44.4 8.0 165 6
7 -25.5 -32.4 -29.0 852 2.6 2.8 077 6.1 NE 20 -45.2 0.0 185 7

[8 -16.3 -31.4 -23.9 857 4.5 4.8 053 10.2 NE 17 -40.6 0.0 205 8
9 -17.6 -20.2 -18.9 061 8.2 8.3 864 14.6 ENE 16 -38.3 0.8 133 9

10 -12.6 -17.7 -15.2 062 5.5 5.6 051 12.7 ENE 15 -36.7 0.0 215 10
11 -9.8 -16.3 -13.1 078 4.5 4.5 064 8.9 ENE 14 -35.2 0.1 185 11 [12 -8.1 -16.0 -12.1 089 2.5 2.5 085 5.7 E 20 -32.1 0.0 330 12
13 -11.8 -20.9 -16.4 865 2.7 3.0 854 15.2 ENE 17 -35.8 0.0 725 13
14 -14.6 -18.7 -16.7 051 8.8 8.9 062 14.6 NE 15 -37.1 0.0 243 14

[15 -18.4 -23.6 -21.0 057 4.1 4.3 042 10.8 ENE 18 -39.5 0.8 o 15
16 -19.2 -21.8 -23.5 064 2.1 2.2 081 4.4 ENE 55 -41.6 0.0 129 16
17 -11.8 -24.5 -18.2 065 1.5 1.8 094 6.3 ENE 15 -38.3 0.8 323 17
18 -16.0 -23.4 -19.1 056 1.5 2.2 075 8.3 ENE 16 -39.3 0.0 285 18 C19 -13.3 -20.8 -17.1 022 2.5 2.9 051 6.3 NNW 15 -37.8 0.8 413 19
20 -15.1 -21.8 -18.5 068 5.8 5.9 071 10.8 ENE 15 -37.2 0.0 313 20
21 -14.7 -17.7 -16.2 057 10.4 10.4 055 15.2 ENE 15 -37.0 - 0.8 • 21 [j22 *~u* 1*1'* 1**** "I 1*'1 '1** u* n*, '*1 *' nlll U*I IIIIII 22
23 nUl *1**1 II**, *** "II IIU IU 1*** UI II uln 1*111 HUll 23
24 **UI *,llII n**l! III Inl II*' *** 1**1 *11 ** 111** *111 *11**' 24

C25 ,n*, ***** 1**** III ***' u** UI u** I" *' '1*** If*' H**** 25
26 -28.1 -30.3 -29.2 075 2.9 3.1 075 5.1 ENE

123.517 DD
-43.S 0.0 107 26 f'

27 -20.3 -24.0 -22.2 050 7.5 1.6 045 10.2 NE L
126.148 DD

-40.S 0.0 845 27 ['28 -10.7 -22.5 "'-16.6 052 6.9 7.0 059 12.7 NE 31 -34.5 0.0 283 28
29 -18.2 -26.1 -18.5 084 3.0 3.2 067 7.6 E 25 -35.2 0.0 480 29
30 -11.8 -26.7 -19.3 095 2.2 2.5 895 8.4 E

[174.446 DD
-35.8 0.0 670 30

31 -10.1 -13.0 -11.6 048 6.6 6.6 058 9.5 NE 16 -33.6 0.0 566 31
,. ItONTH "'-8.1 -33.8 -20.1 063 3.7 4.0 054 15.2 ENE 25 -38.8 0.0 1741 L

GUST VEL. AT MI~X. GUST MINUS 2 INTERVALS 12.7
GUST VEL. AT MAX. GUST MINUS 1 INTERl.,,'AL 13.3

LGUST VEL. AT MAX. GUST PLUS 1 INTERVAL 14.0
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 13.3

L
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~MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING March~ 1982

,..-.,,~

MAX• tliN • tlEAtl
DAY TEMP. TEMP. TEMP.

DEG C DEG C DEC C

RES.
WIND
DIR.
DEC

RES •.
WIt~D

SPD.
H/5

AVG.
WIND
SPD.
HIS

HAX.
GUST
DIR.
DEG

HAX.
GUST P'lJAl HEAN
SPD. DIR. RH
HIS %

HEAN
DP PRECIP

DEC C IIH

DAylS
SOLAR
ENERGY DAY
WH/SQII

----~----------------------------------------------------------------- -------------------------------

GUST
GUST
GUST
GUST

GUST MINUS
GUST MINUS
GUST PLUS
GUST Pl.US

[

C
[

C

o
E
C

C
[

[

1 11111
2 11111
3 11111
4 IIl1li11
5 lUll
& 111**
7 nlll
8 III1I1U

9 UI**
10 11111
11 11111
t2 11111

13 -16.1
14 -10.3
15 -8.4
1& -5.7
17 2.3
18 -.8
19 2.1
26 4.1
21 1.8
22 3.8
23 -1.2
24 -2.2
25 -5.7
2& -8.6
27 -7.4
28 -4.9
29 -5.0
30 -9.3
31 -11.3
MONTH 4.1

**1**
.11111
UIIII

*1*11
HUt
III1UI

1*111
11111

*1111
*1111
*1111
Illfl

-1&.1
-19.7
-19.3
-11.7
-7.4
-4.1
-7.'
-3.1
-3.7
-4.5
-6.8

-10.5
-11.8
-16.0
-18.2
-15.1
-1&.8
-17.4
-20.8
-20.8

lUll!

1111l!
11**1
*1*11
11111
IllIIl
IUH

11111

In**
1**11
lun
11111

-16.1
-15.0
-13.9
-8.7
-2.&
-2.5
-2.5

.5
-1.0
-.4

-4.0
-6.4
-8.8

-12.3
-12.8
-to.O
-10.9
-13.4
-16.1
-8.2

VEL.
VEL.
VEL.
VEL.

UI UII
Ull lUll
1*1 1*11
Ull 11*1
UI *u*
fill IIltI

11* u**
III IIIU

u* 1*11
III 1111
Ull 1111
Ifll 1111

038 2.0
048 3.5
657 4.6
052 2.9
051 2.6
045 1.8
067 2.&
073 1.1
225 1.4
138 .4
054 2.1
041 . 3.9
088 4.3
047 3.9
054 3.9
023 1.9
047 2.2
039 3.8
030 4.4
044 2.5

AT MAX.
AT MAX.
AT MAX.
AT MAX.

lUI 1**
I*U *11
1111 11*
IIU *11
UII *n
1111 III

u** III
lUI III
lUll III
III1U III
lUI 1**
1111 III
2.6 ·038
3.7 835
4.7 056
3.1 062
3.4 OM
2.8 0&9
2.9 6&7
3.5 071
2.6 222
2.4 222
2.9 075
4.3 018
4.4 009
4.3 067
4.1 063
2.3 064
2.4 066
4.2 038
4.5 060
3.5 222

1111 III II **It*
1111 III II 11111
1111 ·111 .11 1111*
1111 III III 11111
1111 III 1* IIltll
IIII 11* II 11111
IIII III II 11111
1111 III III 11111
1111 III lit 1*111
1111 III II 11111
IIII III II 11111
1111 III III 11111

3.2 NE 15 -36.7
7.0 NE 14 -35.8
8.9 ENE 15 -35.1
7.6 ENE 12 -32.7
8.9 NE 11 -30.5
7.0 W to -30.2
8.9 EHE 14 -2B.7
8.3 ENE 13 -28.1

18.2 W 11 -29.6
8.3 SW 10 -29.6
8.9 ENE 12 -31.1
9.5 NNE 12 -31.2
8.9 N 15 -31.4

10.2 NNE 14 -34.3
7.6 ENE 13 -34.4
5.7 NNW 13 -33.7
7.0 HE 13 -34.2
8.9 NNE 14 -35.8
9.5 NNE 14 -36.2

10.2 ENE 13 -32.5

2 INTERVALS
1 INTEI~VAL

1 INTERVAL
2 INTERVALS

1111
IIII
11**
lilt

11**
1111
1111
1111
IIU
Uill
HIII
11111
11111

0.8
.2
.6

2.0
0.0
8.0

.2
11.0

.6

.6
0.0
0.0
0.0
8.0
0.0
0.0
0.0
8.0

15.2

6.3
6.3
9.5
8.9

flliH 1
11lI1I1I 2
1lIIIH 3
111111 4
1I**1*, 5
IIUIIII 6
****** 7
1lI111111 8
*1*111 9
1I1I1I1li 10
IIIIH 11
IIUIIIII 12

8 13
o 14
o 15
o 16
5 17

2245 18
2743 19
3020 20
1048 21
3555 22
3095 23
3078 24
3518 25
3950 26
3543 27
3895 28
3795 29
4378 30
4425 31

46290

[\fOTE:

r'
L.3~***

D

RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
SEE NOTES AT THE BACK OF THIS REPORT ****
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING DeceMber, 1981

t=< ;.;."" M C D I".! ~:) U I... T i:~ .....! T ~:) ;-
[

[

[

[

[

[

[

lJ
C

C

C

D
[

C
['

.,

[

300 1
2B5 2
258 3
275 4
275 5
275 6
263 7
263 8
268 9
278 10
253 11
248 12
258 13
265 14
310 15
290 16
320 17
270 18
278 19
275 20
268 21
263 22
288 23
298 24
268 25
275 26
328 27
360 28
308 29
343 30
355 31

8B53

DAY'S
SOLAR
ENERGY DAY
WH/SGli

B.9
9. ~:j

8.9
7.6

****
ll***
UU

****
uu

****
UH

****
****
*****u*
****
*u*
****
*Ull

****u**
H**
.~***

****
****
****
*u*
****
***ll
**n
'UH

*****H:*
****
litH

****

:J:NC .

-27.5
-29.3
-32.7
-31.2
-26.9
-15.5

-8.6
-12.2
-11.3
-13.7
-17.4
-15.1
-22.1
-21.6
-19.5
-lB.9
-15.2
-8.2

-10.9
-15.3
-11. 7
-B.B
-5.3
-3.2
-B.3

-10.2
-10.6
-15.6
-10.3
-9.6

-10.B
-19.3

INTERVALS
INTERVAL
INTERVAL

2 INTERVALS

6.3 ESE 73
4.4 NW 84
3.8 SSW 88
3.2 SSW 83
2.5 SSW 83
3.B ENE 82
3.8 ENE 79
5.1 ENE 73
4.4 NE 77
4.4 EtiE 76
4.4 ESE 79
3.2 SSW 78
4.4 ESE 68
5.7 ENE 77
6.3 SE 72

10.2 ESE 59
7.6 SE 64

10.2 SE 72
4.4 ESE 87
2.5 SE 86
2.5 SE 88
4.4 E 79
6.3 ESE 66
3.2 E 85
3.2 NE 87
5.1 E 70
5.7 E 56
7.0 ESE 51
7.6 ENE 53
5.7 ENE 55
7.0 ESE 58

10.2 ESE 74

MAX.
GUST P'VAL MEAN MEAN
SPD. DIR. RH DP PRECIP
MIS Z DEG C MM

MINUS ;~

MINUS "1
PLU~3 1
PL.US

1.5 120
1.1 319

.5 294
1. 0 209

.5 119
1.1 064
2.1 065
1.9 121
1.8 061
2.2 068
1.3 123
1.2 096
1.9 113
2.7 069
1.5 142
2.9 104
1. 9 098
1.7 097
1. 0 105
.7 085
.5 139

1.5 112
1.8 087

.7 089

.6 079
1.4 125
1.7 101
2.7 141
3.4 136
2.7 073
2.3 124
1.6 104

AVG. MAX.
WIND GUST
SPD. DIR.
MIS DEG

GUST
GUST
GUST
GUST

.5

c­
.oJ

1.1

1.2
.1
.3

1.5
2.5
3.0
2.5
2.1
1.2

.3

.7
2.1
1.8
1.8
2.0
1.2

.9
1.6
2.5
1.1
2.8
1.6
1.5

.9

.3

.3
1.3
1.6

.4

AT M(..)X.
AT MAX.
AT rj(.~X.

AT t1AX.

-4.3 122
-10.3 270
-9.6 224

-10.7 142
-16.4 213
-12.9 092
-19.0 064
-17.9 080
-16.9 056
-14.9 083
-10.9 115
-5.2 170
-7.4 107

-12.2 091
-6.9 113
-2.9 110
1. 0 129
1. 0 122

-6.9 102
-8.0 172
-8.5 137

-12.3 106
-5.1 116
-7.4 079
-9.0 072

-14.5 131
-20.2 097
-22.0 111
-25.4 101
-24.1 086
-21.2 107
-11.6 103

VEL.
"lEt. .
VEL.
VEL.

-6.4
-14.0
-10.8
-14.3
-18.5
-16.9
-21.1
-19.7
-19.0
-18.3
-14.2
-7.5

-13.0
-15.3
-10.3
-6.9
-1.0
-1.9

-12.1
-11.8
. -9.5
-17.6
-7.6
-9.7
-9.7

-20.2
-24.4
-24.6
-28.9
-28.3
-24.8
-28.9

GUST
GUST
GUST
GUST

RES. RES.
MAX. MIN. MEAN WIND WIND

DAY TEMP. TEMP. TEMP. DIR. SPD.
DEG C DEG C DEG C DEG MIS

1 -2.2
2 -6.6
3 -8.4
4 -7.0
5 -14.2
6 -8.8
7 -16.8
8 -16.1
9 -14.7

10 -11.4
11 -7.6
12 -2.8
13 -1.7
14 -9.0
15 -3.4
16 1.2
17 3.0
18 3.9
19 -1.6
20 -4.1
21 -7.5
22 -7.0
23 -2.5
24 -5.1
25 -8.2
26 -8.7
27 -16.0
28 -19.4
29 -21.8
30 -19.8
31 -17.5
MONTH 3.9

...'

NOTE:

l(.**.~

RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
SEE NOTES AT THE BACK OF THIS REPORT ****
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-2.9 -B.6 -5.8 165 1.5 1.6 124 5.1 ESE 76 -9.5 un 390 1
2 3.5 -3.4 .1 108 1.7 1.8 077 5.7 ESE 71 -4.2 lBiH 535 2
3 5.4 -.4 2.5 100 1.2 1.4 111 4.4 E 74 -2.1 lBHt* 50B 3
4 3.4 -.9 1.3 102 .8 1.0 129 4.4 SE B6 -.6 H** 525 4
5 4.3 -3.4 .5 123 1.2 1.2 124 5.7 ESE 81 -2.5 u** 640 5
6 -2,1 -7.3 -4.7 063 .2 .2 081 3.2 NE 82 -5.7 lHiiB! 428 6
7 .1 -6.2 -3.1 087 .7 .B 080 3.8 E ao -5.3 u** 555 7
a -2.9 -7.1 -5.0 078 1 " 1.4 092 5.1 ENE B5 -7.0 **** 4':iJ:" 8.... ...'"
9 t:" -8.9 -4.2 002 1.1 2.5 356 9.5 ESE 45 -13.2 ll*** 590 9..J

10 -6.6 -16.8 -11.7 059 1.7 2.9 025 13.3 ESE 47 -19.9 *lHi* 530 10
11 -10.3 -20.7 -15.5 129 1.7 1.8 114 8.3 ESE 44 -25.5 UH 638 11
12 -7.4 -15.8 -11.6 131 2.3 2.5 114 7.0 ESE 23 -28.9 **** B95 12
13 -7.7 -19.4 -13.6 OB7 1.B 2.1 067 5.1 ENE 39 -25.3 n** 1065 13
14 -12.2 -24.1 -lB.2 027 2.5 3.5 OU 13.3 NNE 48 -29.9 H** 745 14
15 -20.4 -25.4 -22.9 081 1.4 2.6 009 10.8 SE 37 -33.9 !!lIiH 998 15
16 -16.4 -24.6 -20.5 109 1.4 1.6 093 5.7 ESE 43 -29.4 **** . 895 16
17 -14.B -23.2 -19.0 111 .8 1.1 112 3.8 ESE 56 -26.5 **H 855 17
18 -14.8 -23.1 -19.0 167 .6 1.0 137 ~ ') 5 57 -26.7 **** 933 18,i ....

19 -14.3 -25.1 -19.7 113 1.4 1.6 088 6.3 ESE 40 -30.9 **lB~ 1288 19
20 -14.8 -26.6 -20.7 103 2.0 2.2 p~ 8.3 E 33 -33.& **** 1103 20...,i

21 -16.6 -30.0 -23.3 110 1.6 1.9 106 7.6 ESE 32 -35.7 **** 1175 21
22 -16.2 -24.7 -20.5 114 2.2 2.4 071 5.7 ESE 26 -35.7 **** 1295 22
23 -11.6 -28.4 -20.0 096 1.9 2.3 118 6.3 ENE 29 -34.8 u** 1318 23
24 -10.5 -26.1 -18.3 117 1.1 1.5 075 4.4 SE 28 -34.0 HU 1395 24
25 -B.6 -24.0 -16.3 116 1.8 1.9 112 7.0 ESE 25 -32.3 **H 1500 25
'). -6.7 -21.6 -14.2 120 2.0 2.2 115 8.3 ESE 21 -31.0 **** 1580 26...b

27 -5.0 -10.6 -7.5 128 2.1 2.3 106 5.7 SE 19 -27.8 niH, 1600 27
28 -4.5 -12.0 -8.3 125 ') " 3.0 112 9.5 ESE 17 -29.1 **** 1725 28L..D

MONTH 5.4 -30.0 -12.1 104 1.3 1.9 025 13.3 ESE 48 -22.2 uu 26125

GUST I.}EI... (:!IT l"'(~X. GUST MINUS 2 INTERVALS ~5 1 "1
GUST tjEL. (.:d· MI~IX. GU~3T i"'l I NUS 1 INTEI~VI{:IL ~;. 1
GUST VEL. AT t'lt-,X. GUElT P LU~:) 1 INTEHV(.~IL to. ~:?

GUST VEL.. AT ('lAX. GU~:;T p L.US ;2 INTEP\'l'~ILS 0.9

~3 U ~:> :t: T j''--.! (:~I H·...·' 1) F:: C) E I... E: C:: T F.t: :I: C p' F< £:) ,-T E C: T

MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING February, 1982

F{ .:.;,. 1'1 C:: 0 i-"~ E; U I... T (."~I r--..! T G :_

c
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[
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_ .• J

[
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[

[J

n
[

n
D

[

DAY'S
SOLAR
ENERGY DAY
idH/SQlI

PREeI?
MM

:l: ,.---! C .

MEAN
DP

DEG C

MAX.
GUST P'VAL MEAN
SPD. DIR. RH
MIS i.

MAX.
GUST
DIR.
DEG

AVG.
WIND
SPD.
MIS

RES.
wnm
SPD.
MIS

RES.
WIND
DIR.
DEG

MEAN
TEMP.
DEG C

MIlL
TEMP.
DEG C

MAX.
TEMP.
DEG C

DAY

.,'

."

NOTE:

*l(.:;<:~:

RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED
OR:MONTHI.Y MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
SEE NOTES AT THE BACK OF THIS REPORT ****
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[ MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING March, 1982

[
RES. RES. MAX. MAX. DAY'SAve.

[
MAX. KIN. ItEAN WIND WIND WIND CUST GUST P'VAL MEAN MEAN SOlAR

DAY TEKP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
DEG C DEC C DEG C DEG tl/S KIS DEG HIS % DEG C lilt WH/SQM

-----------------------------------------------------------------------------------------------------
[ 1 -3.2 -10.1 -6.7 141 2.8 2.9 138 7.6 SE 15 -29.4 1*** 1831 1

2 . -5.8 -13.3 -9.2 117 2.4 2.6 077 7.6 ESE 15 -30.2 ***' 1740 2
3 -6.7 -18.0 -12.4 106 1.5 1.9 086 5.1 E 21 -30.9 **** I 3

[ 4 -8.8 -22.3 -15.6 080 2.1 2.4 059 5.1 ESE 32 -27.8 **** 0 4
5 -4.4 -10.5 -7.5 112 2.1 2.2 131 5.1 ESE 31 -21.9 *llII 8 5
6 -2.5 -7.5 -5.0 093 1.6 1.7 069 5.1 ESE 44 -16.4 *1** g 6
7 .5 -6.4 -3.0 097 1.0 1.2 130 3.8 ESE 59 -10.8 ***1 I 7

C 8 -1.7 -7.5 -4.6 056 .4 .9 128 2.5 E 69 -10.4 **** 0 8
9 -4.6 -9.7 -7.2 895 1.1 1.3 082 3.8 E 11 -10.8 ***1 8 9

10 -3.3 -14.3 -8.8 063 .1 .8 102 3.2 E 70 -12,9 **** o 10

[ 11 -3.5 -16.8 -10.2 126 1.2 1.4 124 5.7 ESE 59 -17.2 1**1 I ··11
12 -3,9 -17,1 -10.5 081 1.6 2.1 014 8,9 E 46 -22.0 *f111 o 12
13 -6.9 -21.3 -14.1 121 1.5 1.7 081 5.1 SE 38 -26.5 u** • 13

C
14 -7,9 -21.2 -14,6 095 1.8 1.9 095 7,0 E 45 -22.6 **n o 14
15 -3,4 -9.9 -6.7 096 1.4 1.6 117 4.4 ESE 57 -13.9 IlB!1 I 15
16 -3,3 -8,3 -5.8 086 1.2 1.3 067 4.4 ENE 61 -12.9 **** o 16
17 .2 -4.8 -2.3 104 .7 .9 085 3.8 E 71 -11.9 ***1 I 17

D 18 1.6 -3.2 -.8 170 .5 ,8 192 3,2 SSW 48 -12.1 IU* o 18
19 2.1 -3.7 -.8 204 .2 ,8 190 3,2 S 52 -11.1 ***1 • 1920 2.4 -2.4 0.0 273 .4 .9 337 5,7 SSW 53 -9.4 nn o 20

D
21 1.8 -1.9 -.1 288 .7 1.0 275 7.0 S 52 -9.8 **** I 21
22 4.3 -3.0 .7 352 .3 1.1 283 5.7 WNW 45 -11.2 IfII* o 22
23 1.4 -5,7 -2.2 864 .2 .7 038 3.8 S 43 -17.4 ***1 I 23
24 2.4 -9.5 -3.6 055 .8 1.9 014 12.7 S 28 -23.4 IU* o 24

C 25 -2.8 -14.1 -8,5 063 1.8 2.5 026 12,1 E 21 -26.3 **** • 2526 -4.2 -16.5 -10.4 125 1.7 1.8 103 5.7 SE 19 -29,7 **** o 26
27 -4,2 -17.0 -10.6 088 1.4 1.6 050 5.7 ENE 19 -28.5 **** D 21

C 29 -1.5 -13.4 -7.5 110 1.3 1.6 060 4.4 ESE 18 -28.3 ***11 o 28
.. 29 -1.7 -18.2 -10.0 095 1.5 1.8 128 7.0 ENE 21 -28.0 ***1 8 29

30 -4.3 -17.3 -10.8 106 1.7 2,0 130 5.1 E 18 -29,9 u** o 30

C
31 -6.9 -20.2 -13.6 103 1.6 1.9 112 7.0 ESE 20 -31.9 **** • 31tlONTH 4.3 -22.3 -7.1 102 1.1 1.6 014 12.7 ESE 41 -20,2 **** 3570

GU!3T VEL. AT MAX. GUST MINUS 2 INTERVALS 8.3

C GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 11 .4
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 12.1
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 10.8

CNOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY

[ **~'*
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
SEE NOTES AT THE BACK OF THIS REPORT ****
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION ['
DATA TAKEN DURING April, 1982

RES. RES, AVe, MAX. MAX. DAY'S
[.. ',

HAX. iUN. HEAN WIND lUND WIND eUST GUST P'VAL HEAN MEAN SOlAR
DAY TEMP. TEMP, TEMP. DIR. SPD, SPD, DIR. SPD. DIR. RH DP PRECIP ENERGY DAY [1

DEG C DEe c DEG C DEG MIS HIS DEG MIS % DEG C 11M WH/SQH
-----------------------------------------------------------------------------------------------------
1 -8.2 -20.8 -14.5 101 2.3 2.6 099 8.3 E 20 -31.7 0,0 • 1 [2 -7,6 -21,9 -14.8 113 1.8 2,1 100 7.0 ESE 19 -32,0 0.0 0 2
3 -2.4 -18.7 -10.6 112 1.6 1.8 113 7.0 ESE 17 -29.4 0.0 I 3
4 -.1 -12.9 -6.5 092 1.8 2.0 069 5.7 ENE 16 -28,0 0.0 0 <\

[5 3.2 -13.0 -4.9 089 1.0 1.5 862 4.4 SE 16 -26.5 0,0 Q 5
6 5.0 -4.3 .4 105 1.6 1.7 062 5.1 ESE 24 -21.7 1.4 0 6
7 4.5 -4,2 .2 050 .3 1.4 299 6.3 ESE 3B -15.7 6. Q Q 7
8 .4 -5.1 -2.4 062 .5 1.3 138 3.8 ENE 37 -16.9 .2 0 B U9 2.4 -8.8 -3.2 044 .3 1.2 253 5.7 NNW 29 -22.8 1.6 0 9

10 .5 -11.9 -5.7 099 1.5 1.8 843 5.1 E 18 -26.4 0.0 o 10
11 .5 -10.5 -5.0 047 1.7 2.5 027 9.5 NNE 18 -26.1 0.0 o 11

D12 1.0 -13.8 -6.4 042 2.5 2.9 024 11.4 NNE 17 -27.3 0.0 o 12
13 -1.8 -10.7 -6.3 050 U' 2.7 014 8.9 NNE 16 -27.7 0.0 • 13
14 .8 -13.2 -6.2 098 1.6 2.2 112 8.9 ESE 19 -27.0 0.0 o 14

C15 3.5 -6.2 -1.4 077 .8 1.6 020 7.6 NNE 29 -20.8 .2 t 15
16 6.0 -7.5 -.8 117 1.3 1.6 079 5.7 SE 18 -22.5 0.0 4045 16
17 1.9 -6.9 -2.5 196 .2 1.2 327 3.8 SSE 21 -21.7 D.O 3B25 17
18 -.2 -8.6 -4.4 290 .9. 1.7 322 7.6 NW 38 -18.3 1.6 3585 18 C19 1.5 -13.7 -6.1 091 1.6 1.9 046 8.3 ENE 32 -22.8 0.8 441B 19
20 6.5 -3.2 1.7 116 1.1 1.6 053 5.7 ESE 29 -18.2 7.0 4053 20
21 6.3 . -3.4 1.5 301 ,5 1.5 259 7.0 WNW 20 -20.2 0.0 4748 21

D22 5.1 -2.7 1.2 274 .9 1.4 345 5.7 W 17 -21.9 0.0 5543 22 ,,~,;

23 4.3 -4.1 .1 264 .3 1.3 198 5.7 WSW 29 -20.2 0.0 4678 23
_J

24 4.3 .-2.2 1.1 064 .7 1.2 069 5.1 NE 36 -17.7 1.6 3388 24

E25 8.8 -.1 4.4 171 .4 1.6 120 6.3 S 24 -17.5 0.0 5298 25
26 5.0 -3.1 1.0 085 1.6 2.0 036 7.0 EtlE 22 -20,0 0.0 6023 26
27 8.9 -.5 4.2 OB2 .6 1.5 094 7.0 S 20 -IB.5 0.9 416& 27
28 6.9 0.0 3.5 129 .7 1.5 104 5.1 ESE 34 -13.8 1.4 3678 28 C29 6.8 -3.2 1.8 185 .1 1.4 337 5.7 S 23 -20.9 0.0 6713 29
30 6.8 -4.6 1.1 082 1.0 1.6 007 5.1 NE 19 -21,8 0.0 5818 30
MONTH B.9 -21.9 -2.7 OB7 .8 1.7 024 11.4 ESE 24 -22.5 21.0 69968

[
GW3T VEL. AT MAX. GUST MINUS 2 INTERVALS fL9
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 10.2
GlHH VEL. AT MAX. GUST PLUS "1 INTEI~VAL '10.8 [GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 9.5

NOTE: REU~TIVE HUMIDITY READINGS ARE UNr~ELIABLE WHEN WIND SPEEDS AI~E LESS THM[
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY··
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

*'l**~' SEE NOTES AT THE BACK OF THIS REPORT 'X-'X"~*
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[~ONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DUIUNG i'1ay'~ "1982

[
RES. RES. AVG. MAX. MAX. DAY'S

MAX, MIN, liEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR

[ DAY TEMP. TEMP. TEMP. DIR. SPD, SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
DEG C DEG C DEG C DEG MIS MIS DEG MIS Z DEG C liM WH/SQK

-----------------------------------------------------------------------------------------------------

[ 1 6.9 -4.3 1.3 142 .8 1.7 204 5.7 SE 21 -20.8 0,0 6345 1
2 5.8 -3.1 1.4 020 .8 1.5 014 5,7 NNE 22 -20,8 .2 6080 2
;; 4.4 -5.0 -.3 122 .6 1.6 306 5.7.ESE 18 -22,1 0.0 5113 3
4 5.5 -3,9 .8 034 ,4 1.4 241 6.3 NNE 26 -19,9 1.8 5360 4[ 5 7.4 -5.7 .9 071 1.5 2.0 046 8,3 NE 17 -22,1 0.0 6120 5
6 11.2 -1.8 4.7 141 1.1 . 1.4 095 5.7 SSE 13 -21,7 0,0 6275 6
7 8.2 1.9 5.1 250 .5 .9 208 3.8 SSW 32 -13.7 .2 3188 7

[ 8 8.1 1.7 4.9 236 .5 1.0 094 3,8 SSW 27 -18.3 .6 3543 8
9 5.2 .8 3.0 290 .4 .9 305 3.2 WNW 51 -6.9 4.4 2745 9

10 8,8 1.3 5.1 303 .9 1.1 270 5.1 NW 42 -9.9 3,2 3640 10

U
11 6.6 -.6 3,0 297 .9 1.3 315 5,7 Nil 50 -9.2 3,2 3663 11
12 7,0 -1.1 3.3 290 .6 1.3 256 5.1 NW 33 -14,0 0.0 4090 12
13 7.5 -1.3 3.1 252 .4 1.1 . 332 5,1 5 30 -16,0 0,0 3935 13
14 9.0 -2,2 3.7 234 .7 1.2 191 5.7 S 26 -19.0 0,0 5363' 14

C 15 10.5 -2,6 4.0 247 .5 1.3 334 5,1 S 20 -20.5 0,0 6810 15
16 10,0 -2,8 3.6 032 1.5 2.1 0-" 7.6 NNE 18 -20,7 0.0 .6948 16~'-

17 10.4 -1.6 4.4 121 .8 1.5 031 6.3 S 19 -19,1 2,6 6550 17

C
18 9,4 .9 5.2 299 ,0 1.1 310 4.4 NW 37 -12,9 1.2 5083 18
19 10,5 0.0 5.3 083 .7 1.7 098 5.7 E 28 -13.5 0,0 6638 19-"

20 8.0 -,0 4.0 144 ,3 1.4 067 5,7 ESE 26 -14,5 0,0 3863 20

6
21 10,4 -1.3 4.6 223 ,7 1.4 210 5.1 WSW 25 -14,4 0,0 7228 21
22 12.7 -2,1 5,3 176 - .2 1.4 358 4.4 NE 22 -14.3 0,0 7490 22
23 11.9 -1.3 5.3 045 1.8 2.4 020 7.6 NNE 21 -13.9 0.0 6373 23
24 12.7 3.2 8.0 233 .7 1.4 020 8.3 SW 20 -13.0 0.0 5325 24

C 25 8.1 1.8 5.0 294 ~ 1.1 297 4.4 WNW 43 -7,0 1.4 2610 25.oJ

26 8,4 1.2 4,8 326 .5 1.4 274 . 4,4 NW 34 -10.8 ,4 3240 26
27 11.9 2.5 7,2 292 .7 1.2 286 5.7 WNW 41 -9.5 1.4 3518 27

n 28 8.6 3.0 5.8 286 ,6 1.2 310 8,3 SSW 36 -11.0 .8 3290 28
U 29 8.5 3,4 6.0 272 .9 1.2 308 5.1 514 27 -13,6 .4 2883 29

30 14,2 3.1 8.7 282 .7 1.3 258 4.4 WNW 32 -11.7 ,2 5740 30

[
31 17.2 .9 9.1 034 1.6 2.2 011 7.0 NNE 25 -9.0 0,0 7800 31
MONTH 17.2 -5.7 4,4 334 •t 1.4 046 8.3 NW 29 -15,0 22,0 156B45

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 5.7

C GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 5.1
GUST VEL. AT MAX. GUST PLUS 1 INTERVAl... 5.7
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 7.0

[NOTE: RELAT!VE HU~ID~!Y.R~AD~NGS A~E ~NR~LIABl...E W~EN ~!ND ~PEED~ ARE .L~SS THAN
ONE METER PER o~CONb. SUCH R~ADING~ HAVE NOT BEEN INLLUDEb IN lH~ DAILY

C**~·*
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,
SEE NOTES AT THE BACK OF THIS REPORT ***.)(-
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MONTHLY SUMMARY FOR DENALI WEATHER STATION
···~DAT(.:I Tt-"IKEN DURING Janllar'~,1, 198;:'~

RES. RES. AVG. MAX. MAX. DAY'S
MAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR

[ DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
DEG C DEG C DEG C DEG MIS MIS DEG MiS % DEG C liM WH/SQM

-----------------------------------------------------------------------------------------------------
1 -2b.l -33.b -29.9 194 .2 .8 139 3.2 SSW 46 -37.7 **** 53'5
2 -26.0 -30.4 -28.2 205 .3 .6 213 2.5 SSW 45 -37.4 **** 505 2
3 -29.6 -33.9 -31.8 311 .2 .6 116 1.9 N 43 -39.6 **** 568 3
4 -17.4 -31.2 -24.3 019 .7 1.5 137 B.3 NNE 49 -28.B **** 403 4

[ '5 -IB.3 -29.0 -23.7 011 7.7 7.8 359 14.6 N 83 -41.0 u** 341 5
b -2B.4 -39.8 -34.1 014 1.5 2.3 015 8.9 tmE 22 -45.1 H** 435 6
7 -33.1 -42.4 -37.8 346 .7 1.3 346 3.8 N 23 -39.8 *In 540 7

[ 8 -22.2 -42.2 -32.2 353 1.6 2.1 3'59 '5.7 N 24 -42.4 H·l1lf 603 B
9 -19.0 -2'5.B -22.4 150 3.6 4.6 138 12.1 SSE 21 -38.6 *Jtl!i* 413 9

10 -lB.l -23.3 -20.7 035 1.1 1.8 16b 8.3 NNE 43 -30.0 H·!i* 445 10
11 -16.8 -21.6 -19.2 011 1.4 1.5 018 5.1 NNE 54 -26.7 llH* 40B 11

D 12 -15.3 -20.9 -18.1 359 .8 1.2 025 3.8 N 5b -24.0 *H* 375 12
13 -11.4 -24.7 -lB.l 008 1.6 2.1 266 7.6 N 45 -28.7 **** 68B 13
14 -16.8 -29.5 -23.2 150 1.1 3.1 153 13.3 N 31 -36.6 **** 578 14

C
15 -20.3 -31.6 -26.0 145 .2 2.1 192 11.4 N 37 -39.5 **** 433 15
16 -13.4 -33.7 -23.6 004 1.1 1.6 011 7.6 N 36 -37.6 **** 733 16
17 -13.0 -27.9 -20.5 014 3.2 '7 ' 018 9.5 NNE 29 -34.2 n** 59B 17... 0

D
18 -11.7 -30.7 -21.2 010 2.6 2.9 010 13.3 N 42 -29.7 **** 495 18
19 -12.4 -27.1 -19.8 003 2.0 2.2 007 11.4 N 40 -30.2 **** 715 19
20 -23.4 -32.0 -27.7 3'57 .8 1.2 004 5.1 N 46 -36.4 ***')1 630 20
21 19.1 -29.4 -5.2 IBB 7.4 7.7 185 19.0 S 2B -37.0 ltlBa 823 21

0 22 -21.9 -33.4 -27.7 198 1.9 3.6 190 14.0 N 19 -43.6 **iH 648 22
23 -24.3 -34.4 -29.4 350 .9 1.3 000 7.0 N 34 -41.7 u** 845 23
24 -25.4 -33.5 -29.5 350 .9 1.2 009 5.1 N 41 -40.4 H** 540 24

C
'J" -27.0 -35.6 -31.3 206 .2 .7 198 2.5 S 37 -42.B nH 1059 25
..."
26 -28.7 -38.1 -33.4 350 .4 1.0 019 4.4 N 39 -41.7 **** 1078 26
27 -21.0 -36.3 -28.7 17B 1.9 3.B 189 14.0 N 44 -35.5 H** 493 27
28 -13.5 -22.6 -18.1 187 1.1 3.7 186 15.9 NNE C''J -25.0 ·HH 445 28

C
"'...

29 -14.5 -21.2 -17.9 006 1.0 1.6 031 5.1 N 53 -24.9 H** 603 29
30 -16.6 -23.B -20.2 297 .6 1.2 342 3.2 NNW 52 -26.8 -ll-llH 715 30
31 -15.1 -25.0 -20.1 004 1.1 1.2 017 '3 'J ~ 52 -29.5 *HlI: 940 31....

L MONTH 19.1 -42.4 -24.6 016 .4 2.3 185 19.0 N 41 -35.3 HH 18622

GUST 'JEL. c=iT l"1(~X. GUST MINUS 2 INTERVALS 13.3

C
GUST \,1EL. ?)T M(~X. GlI!3T t'l I NUt> 1 INTE1~Vf4L '13.3
GUST VEL.. ~IT i"IAX. GWn PUlS 1 INTEI~I..)f:"iL '1(:>.5

GUST VEL. AT MAX. GUST PL.US 2 I NTEI~ VPtl..S "1 ~:j • ;:!

C·~I("'lTF . RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THANI .... ... I

ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

C*'X-'X-* SEE NOTES AT THE BACK OF THIS REPORT *·x-:;t<·X·
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MONTHLY SUMMARY FOR DENALI WEATHER STATION
DATA TAKEN DURING May, 1982

RES. RES. AVG. MAX. MAX. DAY'S
MAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR

l~ - DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY
DEG C DEG C DEG C DEG MIS tllS DEG MIS I DEG C tiM WH/SQH

-----------------------------------------------------------------------------------------------------
1 3.4 -10.2 -3.4 355 1.4 1.6 345 3.8 N 24 -24.6 0.0 7010 1
2 .4 -B.l -3.9 356 3.2 3.4 354 7.0 N 30 -19.9 0.0 _6938 2
3 1.8 -9.1 -3.7 355 2.0 2.1 359 5.1 _ N 30 -21.6 0.0 6815 3

r-' 4 3.4 -6.9 -1.B 334 .9 2.0 35& 7.0 N 33 -20.6 0.0 6238 4

L 5 4.9 -9.1 -2.1 004 2.4 2.7 332 6.3 N 17 -26.3 0.0 7018 5
b 7.4 -4.9 1.3 321 .B 2.2 199 7.0 N 20 -21.9 0.0 7065 6
7 6.9 .9 3.9 314 .6 1.5 288 6.3 N 33 -12.2 0.0 5343 7

[ B 7.0 1.2 4.1 235 .5 1.5 187 7.0 WSW 38 -10.7 0.0 4343 8
9 4.5 .6 2.6 197 3.5 3.7 183 10.2 SSiI 52 -6.5 0.0 3330 9

10 6.9 .1 3.5 IB8 .9 1.8 173 4.4 S 50 -6.9 .4 4195 10

[ 11 4.4 -.2 2.1 276 2.1 2.7 2BO 8.3 WNW 36 -15.6 2.2 6013 11
12 4.0 -2.3 .9 017 .8 1.6 185 5.1 N 65 -14.2 0.0 2967 12
13 4.5 -2.8 .9 346 1.9 2.0 -353 7.6 N 25 -21.1 1.6 6120 13
14 6.6 -5.0 .B 350 2.4 2.6 319 6.3 N 21 -21.5 0.0 7295 14

C 15 7.4 -4.0 1.7 342 2.3 2.4 340 5.7 N 18 -23.2 0.0 7673 15-.

16 8.4 -3.8 2.3 032 2.2 2.7 068 7.0 N 15 -24.3 0.0 .7198 16
17 6.8 -1.2 2.B 177 1.1 2.0 125 7.0 S 19 -24.8 0.0 4858 17

D
18 7.4 -.5 3.5 207 .1 1.5 350 7.6 N 51 -8.7 1.2 3570 18
19 6.9 -2.4 2.3 023 .9 2.6 195 7.6 N 25 -18.5 0.0 6840 19
20 4.6 -.8 1.9 237 .8 2.7 156 B.3 SSW 40 -10.6 .2 3393 20

Q
21 6.B -1.7 2.6 319 1.4 2.5 332 7.0 Nil 23 -22.3 .2 6693 21
22 B.l -2.8 2.1 041 .3 3.1 056 9.5 N 17 -23.2 0.0 6180 22
23 10.3 -.6 4.9 OB6 1.3 2.0 067 7.0 ENE 17 -24.4 0.0 7208 23
24 9.4 1.3 5.4 245 .5 2.6 292 9.5 S 22 -17.1 0.0 5178 24

C 25 8.7 2.2 ~ ~ 307 1.7 2.4 278 9.5 WNW 29 -14.2 .2 4043 25,J.,J

26 10.9 -.3 5.3 202 1.8 2.2 185 7.0 SSW 25 -18.2 0.0 4498 26
27 13.1 3.1 8.1 181 2.7 4.3 164 14.0 SSE 12 -23.5 0.0 6210 27

[ 28 7.1 2.1 4.6 282 2.1 2.9 276 9.5 W 22 -18.9 0.0 5418 28
29 8.4 1.1 4.8 334 1.3 2.0 351 5.1 N 21 -19.3 0.0 4133 29
30 11.0 .9 6.0 356 3.3 3.4 000 7.6 N 25 -18.1 .2 6493 30
31 14.8 -.9 7.0 350 2.6 2.8 321 7.0 N 10 -25.2 0.0 8330 31

[ MONTH 14.8 -10.2 2.5 331 .7 2.4 164 14.0 N 28 -18.7 6.2 178601

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 9.5

[ GUST VEL. AT MAX. GUST MINUS 1 INTEr~V{ojL '11 ...
GUST VEL. AT MAX. GUST PLUS 1 INTEI~W1L 11 .4
GUST VEL. AT MAX. GUST PLUS 2 INTEI~VALS 8.9

[NOTE: R~CATIVI:... HU~Il)~'~Y REf~l)~NGS ~~I~E u~m~LIM~I::E W~:EN W!ND ~PEE~S f~~~E .I~~S~ THAN
ONE METl::I': PER ~lE.COND. "lUCH RF.:,ADII~G~l H?WE, NOT BEE1'l INLI... LJDI:.I) IN lHE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

L*~':I(0,~ SEE NOTES AT THE BACK OF THIS REPORT ,X-**-~
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ATTACHMENT B

STREAMGAGE RECORDS PRIOR TO FREEZEUP FROM DENALI ,
NEAR CANTWELL (VEE CANYON), WATANA, GOLD CREEK
AND SUSITNA STATION
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l-192-a.

...,

(Rev. May 1971) -- S'i
Daily Gage Height, in Feet, and Discharge, in Cubic Feet, per Second, of y.~.~..,..~.~ -. __. _ .

~;... ~__?-~_$J~b~!! ;?_:t.:t..t~~?~: for the Year Ending September 30, 19_.B~j

Drainage Area Square Miles. Water-Stage Recorder Ratio : _
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)-192-&. (Rev. May 1971) ... . • l~
Daily Gage Height, in Feet, and Discharge, in Cubic Feet, per Second, of SCl.$.I.r.tv.B: ~.- - .

~ {3()iJ) C.2E..c..K.. A.lBSKA. for the Year Ending September 30, 19.e..i_ [

FEBRUARYJANUARYDECEMBERNOVEMBEROCTOBER

Dralnale Area ~_l~Q Square Mlles. Water-Stage Recorder Ratio f ._: -.te '.
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Daily Gage Height, in feet,and discharge, in cubic feet per second Susitna
River at Watana for the year ending September 30, 1982.

IiL

111 OCTOBER I NOVEMBER DECEMBER JANUARY FEBRUARY MARCH' I
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DEPART~~~~E~FS~~~E~NTER~'~~~:tAJ{{''(~:ai~~-·N~~~er ._Jc)_~6.:1IQ_(!_-t ... . .

GEOLOGICAL SURVEY ...
WATER RESOURCES DIVISION /::'/f/ i{Y Used rating table dated -------~-- ----------

Gage Read to .. . .. __ ¥;~:e a Day by_...._. .... . _
Gage heights used to half tenths betweeD__ and _. Ieet;
hundredths below and tenths above these Dmfts.

"'
APRIL MAY JUNE JULY AUGUST SEPTEMBER 8/ JI

qi:ht I Discharge II h~i:ht IDischarge 1/ h~i:ht IDischarge II ~i:ht IDischarge II h~i:ht IDischarge 1/ h~i:~t IDischarge II ~ II ~ I \-~

________' l?_":<:> ---------- -----~-'-Q--- -II,!>.'!> 9,J:'{Ct IO,_>-Q_ -__1.'10_0 ----~---- ---gl~Q-- JQ:1Q_p'I~--U'iO 1 ~ I !t~!
~ [ . . .J.f?C! LQl~_ ----lc:U.O__ 10.!.(16 1.~O-~Q- _1L.9_t __..l~.l.siXl H!.~~_ t --.5i3ill 2 U1 i! ~ r

::----.----- ---------------- ----}~--- Q~I,t H~Q_ --'l'ZIa- ----f~jQ- fI£"J- -t~i'!fXL :~.!XP_ !f---'1,~;M) 3 i I III .
rr---t------r---- -----------{~--- Ig:;i --l(.'ii~- :g~;~- ----4~~- iT,·F-s'L --io:~~%q~~- +-~,~ :. iii
==.-------- ------ ---------- --1fJ-~--- ~-'~-- l..Q'J1J. ;(),k,~ ~_ZQtl iL,QJ_ -:'_'1~C2_ ~D-'_Q5_ if--HJQ- 6 i I ~ ~

__.__.. ._._._ _ ~ .: ~tL~d..- 5I.soo._. _O.L15. t!:LQO.. 1L.3J__ .J~1-l00- _DJQ:t_ Joi. l._l:D_ 7 u 0

,' 1. ---------- ;?_S:QCl !Cuib. .5,j_OD__ !1),:13 2_~.lQ L;l.j'L __~LQClQ JL15_ LJ,:'l~!.l 8 ~ I:i:~i .
,,-, .__ ,. J ._~ llQQ lP-1Ja j ...OCO__ lDJ_9_':/.. i~!a~D_ l~._~S_ .._~~.Q_'2Q __9~5_b. ~L._2..~~C 9 ! r-j II1j
. 2?o 21 DO ID.I D 1,100 11,5 J _ 13 L/OO /:J. ~5 2c,DLb q,S::1 ': :J.170 10 f 1 21 ...Ii
~ ~J?_2 __. . J2QQ__ lD_.LIa 13_4D__ 1~Q3_ -Jr:t_'J.OO_ 11..9.:1.. _J~-{jQQ 9d.'8._ L_J~1fo.Q. 11 ~ ti J,i
--, . ._L__... ----..---- .lll_QQ__ JQiao.__._~L5QO 1.~11D. JJ)+QOO_ llt.7.6__ ·_.15.3.QO_ }1,_45_ ~ ~,_5.J(J 12· ~ I i 1

~ .__ --.----.1..----- ------ ~.__l~9_Q __ lOL3_Ct! S,slOQ. iL,]_d. J5~_S.ro_ /1._9.u. _-'-2IlOO _~9!.33__~ d,-I.~(/) 13:: i !
~,----.. -.---.-.~------- .-------.. ..L:lQQ__ lQLfJL .5_/1kCL lL35__tJ+Qro. {Llfa.~_L~.l00.. _9,,-~L -t-··rJJQ- 14 =1 1 ~i
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ATTACHMENT C

DAI LY NATIONAL WEATHER SERVICE RECORDS OF STAGE AND
WATER TEMPERATURE FOR THE TALKEETNA RIVER FROM
SEPTMEBER 1981 TO OCTOBER 1981 AND APRIL 1982 THROUGH
MAY 1982.
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~~,-,~j
~c--'c-Jc:-:-Jc:--JCJi]c::JJIT:"DL~.jc=oc:=JL,l .. JILL. u,j[----"l

- - - - -

STATION (Climatological) }::l (River Station, if different) MONTH I WS FORM E-IS U. S. DEPARTMENT OF COMMERCE

/11. L 1-) _ _h.JJ \U~ \0- S_OJ 19~ (10-77) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATiON
NATIONAL. WEATHER SERVICE

RIVER TYPE OF RIVER GAGE COUNT'f , R:
7A.L kJ'f' ~-r.AJ:.l l.<J j ,~~ Al)1.7-St...·- ,}}o

TIME (local) OF OBSERVATION RIVER TEMPERATUFl'E IPRECIPITATION STAN}i.RDTIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS
S.T.

ST~rZA.c:;-Y,,-<:
IELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

GAGE ZERO Ft.
Ft.

.
Ft.

RIVER STAGE TEMPERAT-URE'""'F:"' PRECIPITATION WEATHER (Co/enc/ar Day) SPECIAL OBSERVATIONS OF PRECIPITATION & RIVER STAGES

Draw a straight line ( ) through hours precipitation ~

24 HRS. ENDING 24-HR AMOUNTS At Ob. ~ARK 'X' FOR ALL TYPES ~ Z RIVER CREST STAGE, DATE ANDwas observed, ana 0 waved line (__) through hours
OCCURRING EACH DAY ~~ Z 0 TIME, DEPTH OF SNOW OR

GAGE AT
precipitation probably occurred unobserved.

] C: :;-! ":'4)"; 0 f=. ICE, STATE OF WEATHER>- c e <::Ii >-Z READING AT o u c
III It ~

• a I- AT TIME OF OBSERVATION0 U _ ~ o..a::; c: 0.-- ::::. .a " < 1-< U
i= AT Z OBSERVATION OBSN. a..c: u II O_""Q ... W - 0- u,> 0: .... Z

w A.M. NOON P.M. ': ~-;;;- .-.. ~..; .~·o §
~ ~ ~ ~~ -c 00:: STAGE w

lU 0 0 .-" 0 a 0 w WW UW 0
I- Z Z I: • ...c it".

~ ~.. ~ CI w.J « ::J :! ~z ." I- ::l!!'" wU Z
< 0

'7:l..CA.M.
w MAX. MIN. I 2 3 4 5 6 7 8 91011 I 2 3 4 5 6 7 8 910 l.l .- Ill.... 0= III eo! < o::Z wo c: feD r::: ~ !:!~ ~ ~ ~ ~3:

_co
o U I- ~ '=-'"c ,V) Q.~ . ~] a ._~

0 1-0 0..;:;; I-
~ ...

1 g-·tiS ,:. y~ I I I I I I 1 I I I ·1 I I I I I I I I I I I I I
2 :L~So F 'I=? I I I I I I I I H- ~ I I I I I I I I I I I I
3 ,1- foo 1= y~ I I I I I I 1 I I I I I I I I I I I 1 I I I I I
4 l..-SC) F ~G -r ~'1-'~ ~d' i I I I I I I I I I I I I 1 I I
5 - :J(J F ~'i1 I I I I I 1 I I I I I I I I , I I , I

6 - "1r. S .. ~ .o.l -{'II IJ l I I I I I I I I I I I I 11 I I I 1 I
7 -~t:.I S- 'In I I I I I I I I I I I I I I 1 I I 1 I I I I I I
8 2...-ID F t/(j I I I I I I I I I I I I I I I I I I I I I I I I
9 1-9tJ t= "3cj: I I I I I I I I I I I I 1 I I I I I I I I I I I

10 - (;b F 1l~ I I I I I I I I II I I I I I I I I I I I I I I
11 1- Inn ls L/~ I I I I I I II I I I I I I I I I I I~ -1-1 I I
12 1_&0 S 3<;1 I 2 3 4 5 6 7 8 91011 I 2 3 4 5~ 9-l.OvI,~

13 I-?o IR 3:l .,yf'!'1 I , I I I 1 I I I I I I I I I I I I I 1 I
14 -5"Q F 30 I I I I I I I 1 I I I I I 1 1 r I I I I I I 1 I
15 I/-~o IF '-II') I , I I J I -1--1 I I I I I I 1ftItl I I I I I I
16 IJ- lit) r:? ~'9' l·tI. r-l-N I I I I 1 I I I I I I I I 1 I I 1 I I I
17 /-;]11 r- 'II> I\. f*,~1> I I I I I I I I I I I I II I I r I I I I
18 ~1~ ~ CJ 5 "1..- I I I I I I I I I I I I I I I , I I I I I I I I
19 I-in 1=' 'I~ I I I I ~·H I I I I J I I I I I I I I I I I I 1
20 J- 10 :; ~D I~~~ I I I I I I I I I I I I II 1+f+-i I I I IF MORE SPACE IS NEEDED, USE ADDITIONAL FORM

21 - 21\ R .:::0 Iii,.~I I I I I I 1 I I I I I I I I I I H-+H- I I REMAR KS

22 6-DO r ~ 1234567891011 I 2 3 567891011

23 C>-"JJ? r- '3q I I I I I I I I ! I I I I r I I I , I

i i-t", , .
24 r-'().o R 37... f'\V ~ t fi·fI I I I ~. ! !.! .L ~ I I
25 ·_~o R -J..O I I I I I I I I I I I I I I I II I I I I I I I

26 -J~ r- to I I I I I I I I I 1 r I I I I I I I I I I I I I

27 (y-Cjo r=- :J3 I I I I I I I I I I I I I I I I I f I I I I I I
28 ()-qt'. c:; let I I I I I 1 I I I I I I I I I I' I I I I I I 1
29 (J-~tJ P ~ I I I I I I I 11 r I I I I 1 I I I I 1 I I I I
30 6-10 ~h I I I I I I I I I I I I I I I I I I I I I I I I
31 I I I I I I I I I I I I I I I I I I I I I I I I
SUM X >< CONDITION OF RIVER • t><"-~AT GAGE SUM 8' Bu ..2 ..h ~ o£
CHECK BAR (For wire.weight)' NORMAL CK. BAR A. Obstructed by rough ice. LL. Q. (!) ...."'O O:t

__OBSERVER Jlelli ,.. A 7/.,) ;,) 7:. I-READING:23_,?f DA , }i1J ",P MoMh B. Frozen, but open at gogo.
C. Upper surface of smooth ic Greatest
D. Ice gorgo above gage.

SUPERVISING OFFICEE. Ice gorge below gogo. STATION INDEX NO.

:2 '3- 8S' L ;1>1 O'y "~,, '. T1.
F. Shore ice. R.F. C. AAJch c1\--a.~-c:...G. Floating ice.
H. Pool stage.

I..., ' .J

o
I

J\)_

/.~~...,
r •

r:



S7iiON klima,alag;ca/J (River Station, if different) MONTH
119~

WS FORM E-15 U. S. DEPARTMENT OF COMMERCE

. L €~_T/\Ja. ocT (to-771 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATiON
NATIONAL. WEAn"'EA SERVICE

RIVER TYPE OF RIVER GAGE COUNTY

17A.L k 't'.~00a W 'i ~-e. MaT-so- 80"1-
TIME (local) OF OBSERVATION RIVER TE~~~.RE IP~_~~~.TATION STANDARD TIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

As.r
sTATE.A-; :k:. " ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

L S 'A, GA.GE ZERO Ft. --- Ft. Ft.

RIVER STAGE TEMPERATURE- F. PRECI PITATION WEATHER (Calendar Day) SPECIAL OBSERVATIONS OF PRECIPITATION & RIVER STAGES
Draw a stroigh, line (__) through hours precipitation

!'<lARK 'X' FOR ALL TYPES
Ii

24 HRS. ENDING 24-HR AMOUNTS At Ob. > z RIVER CRESTSTAGE,DATEAND
WQS observed, and a waved line (---J through hours a

OCCURRING EACH DAY ~~ z 0 TIME, DEPTH OF SNOW OR
GAGE AT precipitation probably occurred unobserved.

] e ~~ - Ii " 2 j:' ICE, STATE OF WEATHERz READING >- AT G u c c E t- <~ >-U Q..- '=-
III ll: ~ " a AT TIME OF OBSERVATION2 -:I 'L.C t: .<l " u.< t-< U

AT z OBSERVATlON OBSN.
~ ~- .~~~~

11-"-0 I- UJ - 0: 0:" zt- W u·- c 01;:A.M. NOON P.M. '. It:' :. W W C C>(/} - c STAGE w
w i5 0 c .~ ~"i. •..c a

CJ w::l ~ 5 ::! ~~ ° G W WW Ljw 0
t- Z Z J ." o " t- ~'"

wU z
'23t:JA.M.

MAX. MIN. I 2 3 4 5 6 7 B 91011 1 2 3 4 5 6 7 B 91011 .- Ill'" 0= III EJ!< 0 w tl c: e C II I: 0" 0>

~ !:!~ ~ ~ ~ ~i < -'" "'z w
o U t- o::: ::::'''b -11'.1 0.:::' ~] g ._- c t-O D.;:;; ...!-.:ij

1 0'-7D 5 I~ I I I I I I I I I II I I I I I I I I I I I I I
2 Ii- 7t"> 5 :2.,.., I I I I I I I II I I I I I I I I I I I I I I I
3 6- {pc r- 30 I I I I I I I II I I I 1 I I I I I I I I I I 1

/1- 5c p 30
' .

I I I I I I I I I I I I I I I~ I I
5 (1'-,<}OLs ~ I I I I I I I I I I I I I I I I I I I I I I I I
6 () - '10 i= :25! I I I I I I I I I I I I I I I I I 1 J I I I I I
7 Ir>- 'Ill ls ~ I I I I I I I I 1 I I I I I I I I I I I I I I I
8 b~'fa 5 :J (f> I I I I I I I I I I I 1 I I I I I I 1 I I I I I
9 0-36 t:= ~O I I I I I I I I I I I I I I I I I I I I I I I I

10 0-30 Ie;- ?-.6 I I I I I I I I I I I I I I I I I I I I I I I I
11 D-.~t'> 5 30 I I I lL I !I I I I I I JI J·L 1- ,I· j,l I I I I
12 I>-?n S I~i/ 1234567 1 B 910 11

13 0- 'to IR 13c, I J I I I I I I I I I I I I I I I I I I I I I I
1~ O-(cD R 31 I I I I I I I I I I I I I I I I I I I I I I I I
15 O-ldJ S 3~ I I I I I I I I I I I I I I I I I I I I I I I I
16 D- (pc. s '30 I I I 1'1'1" \I I I I I I I I I I 14- ..j. I I I I I I
17 I/),-Inll ..~ {J..~ I I I I I I I I I I I I I I I I I I I I I I I I
1'8 O-~-o i= 82.. I J I I I I I I I I I I I I I I I I I I I I I I
19 IO-St1Ls III I I I I I I I I I I I I I I I I I I I I I I I I
20 I,,-~ r- 30 r I I I I I I I I I I I I I I I I I I I III 1111 IF MORE SPACE IS NEEDED, USE ADDITIONAL FORM

21 O-~ S 3'1 ~1'1. ,~ ..I.fJ- oytlt- + . ·1· ,~ .j. H-II REMARKS

22 ()- '31.1 R ¥n 1 23456 7 B 91011 ' 'I 2 3

23 1-10 IR 3/0 .Ii W , I ! I , " . '.. .
2~ 11-- !Do I? Gte> \YlA.i I I I I I I I I I I I I I I I I I I I r I
25 /-50 IF" 30 I I I I I I I I I I I I I I I I I I I I I I I I
26 1.- ~o j= .2..~ I I I I I I I I I I I I I I I I I I I I I I I I
27 G ()-1!O IF I~ I I I I I I I I I I I I I I I I I I I I I I I I
28 F 0-10 F 2...'1 I I I I I I I I I I I I I I I I I I I I I I I I
29 G 0-7tl .5 I~ I I I I I I I I I I I r I I I I I I I I 1 I r I
30 G- r-.- tll5 Ii=" /6 I I I I I I I I I I I I I I I I I I I I I I I I
31 o-t.f65 1ft I I I I I I I I I I I I I I I I I 1 I I I I I I

>0" X >< ,,",,"'"., "'" • [>( G" ~"
~....: ~ § ... = 1AT GAGE SUM 8' ucf (; t=~ :l &'iCHECK BAR (For wire-weight) NORMAL CK. BAR A. Obstructed by rough ice. u.

_ii;iiii'ti OBSERVER Aie/)/ ... A-7;;j 2l;. ,..RE~~ DAT!;'7h t. B. Frozen, but open at gage. 11
"i/<,- / "P MJrA.;]i C. Upper surfoce of smooth ice GroateS!

D. Ice gorgo above gage.
E. Ic. gorge below goge. SUPERVISING OFFICE STATION INDEX NO •

• L • cT. kr ~ r-- r _,or. IC / r-'Il\ ....~ Cl ~~-! :---' '~-j ~ .~ r--"'J" ~ r-::-: I. loatingr----l ':J R.~ L ,. • & l ,J '0 l J c,
IH. Pool stog.. I'

(')
t

" ,.4>,

r



CJr--J~~["j
U. S. DEPARTMENT OF COMMERCE

NATiONAL OCEANIC AND ATMOSPHERIC ADMINISTRATiON
NATiONAL WEATHER SERVICE

LJ~Jc=Jc-J
'itS FORM E-IS
110-771

C.•J.dc::::J[1""uL..~.JC:::JJL,.JL"I,""JCL.... ,J(" ,.-_"J
::»TATION (Climatological) (River Station, if different) IMONTH I

I/J...L k·,., .....T;,J ~ A Or,'L 19~

C.,,,u,J
~

RIVER rV-PE OFRIVER GAGE--- ICOUNTY

77-t L f....~'e '" 1AJ a {,.v I I~ t: f.1. a (- s u ~ B c.J'r
TIME (/oeol) OF OBSERVATION RIVER ITEMPERATURE IPRECIPITATION ISTAN. DARD. TIME IN USE

?3o AlIA -'. -- A.:; T
RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

STATE ., ELEVATION OF RIVER IFLOOD STAGE INORMAL POOL STAGE

4L~k-1- ~i>R<r Ft. Ft. --- Ft.

A,M, NOON P.M.

1 2 3 4 S 6 7 8 91011 I 1 2 3 4 5 6 7 8 91011

111I111I111111111111 111111111111111111111111111

AT
OBSN.

MIN.

OBSERVATION
i

MAX.

24 HRS. ENDING

AT

RIVER STAGE T TEMPERATURf""'F.""· T PRECIPITATION WEATHER (Calendar Day) SPECIAL OBSERVATIONS OF PRECIPITATION & RIVER STAGES

I
,Draw a stra;ght line (--) through hours predpHaHan I24-HR AMOUNTSiAt Ob.MARK 'X' FOR ALL TYPES ~ Z RIVER I CREST STAGE, DATE AND
was ~bser.ved, and a waved line (~) through hours ~ OCCURRING EACH DAY "= ~ Z ~ TIME, DEPTH OF SNOW OR
preCIpItatIon probably occurred unobserved. I -;- ..!. u • • 2 t-::i liCE STATE OF WEATHER

].i: :;~ l:..~J <r '-' ~~ ~ ~< ti AT TIME OF OBSERVATION
Q ~ 1 ~.c"" _"" ~ l1J ~ 0 .. LL > 0: ,..., z
E.. 11.. 0()'; ·-.. l~ .:] ~ ~ ~ ~ ~v: '0 ~ w ~~ ljw STAGE ~
c::t • ...c: :til .. :t .. C> ..J <C :J .J ~o Ill. I- V) wU Z
'0 g ~ ~ g~ ~ 0 £ en 0 tf W .J I ~ « ~ .~ ~ < ~ CO a:: ~ w
a:::1II::::''b .1./) 0.::::' ~..! ~ lL _0. '" I- I O~ '-.:0 c 1-0 Q.I./) 1-

GAGE
S READING G
E AT ~

w 0 0
to- Z Z
< o U w0 U • 0A.M. to-

1
-
2
-
3

,r0'

11111111111111111111111111111111111111111111111

I II 111111 11\1 11111111111111111111111111\1111111

111111111/1111111111111111111111111111111111111

I II 11111111111111111111111111111111111111111111

11111111111111111111111111111111111111111111111

1111111111/111111111111111111111111111111111111

10 I11111111I11I1I11111111111111111111111111111111
11 /1111/11111111111111111111111111111111111111111

1 2 3 4 5'6 7 89'10"11 1 1 234 5 6 7 8 '910 11(')
I
.~.o

12

13

14

15

16

17

f8

19

20

21

111/111111111111111111111111111111111

I 11I111I1 111I 111111111111111111/11" I

IIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIII

I II II 11I1 II II 1111111111I11 111'1 II 1111

1111111111111111111111111111111111111

11111I1I11111111111111111111111111111

I II " 111111111111111111111 J1111111111

r 111111111111111111111111111111111111

I 111111111111111111111111111111111111

I I I I

1 I I I
I / I 1

I I I 1

I I I I

I I I I

I I I 1

I I I I IF MORE SPACE IS NEEDED, USE ADDITIONAL FORM

I 1 I I REMAR KS

22 ID.
23

\.. ~,. I , '. ~7 1 2'3 4 5 6- 78 9 1011 I '1 2 3 4 5 6 7 8 9 1011

, IIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIII/l

r'
24

25

I 1I111 i 11111111111111111111111111111111111 " III

I II III , 1111111111111111111111111111111111111111
26

27 ,t::'",tzl-c.'" i~J yi~r I 37'
I II IIi I1111 II 111I1111I11 Ii 1I11I I11111 1111 I11111

111111111111111111111111111111/1111111111111111

28 I I I I I I I 1 1111111111111111111111111111111111111111111111

29 I I I I I I I I II 11111111111111111111111111111111111111111111

30 I I I I I I I I 111I11111I1I111111111111111111111111111I111111

STATION INDEX NO.

A/ocJ16 rJ5'ec.R.f:

.31 I I I I I I I IlliI Ii 1III Ji i1 1\111j
SUM I I)(i I 1>< CONDInON OF RIVER

• AT GAGE
CHECK BAR (For wire-weight)- NORMAL CK. BAR A. Obstruetod by rough ieo.
READING DATE B. Fro.on, but opon at gogo OBSERVER A)

C. Upper surface of smooth ic /L.. 'e
D. Ice gorge above gogo.
E. leo gargo bolow 9a90 • SUPERVISING OFF ICE
F. Shore ice.
G. Floati:ng ice.
H. Pool stage.



r"

o,
.01

r

STA TI,3!!jClima,a/agical) (River Station, if di(ferent) MONTH
119~

WS FORM E-IS U. S. DEPARTMENT DF COMMERCE

MQv 110-77) NATiONAL OCEANIC AND ATMOSPHERIC ADMINISTRATiON7AL k't"'".e//U d NATIONAL WEATHER SERVICE

RIVEFl TYPE OF RIVER GAGE COUNJ"Y

72./ k'f"T:.7AJ J.
,

M. ·cr;:'.5'0 -"-IS {J }-tv I P. '#

TIME (la~) OF OBSERVATION RIVER TEMPERATURE IPRECIPITATION STANO·ARD TIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS
, .i 0 4ft.-!, A "S .r,

STAT/+1A, I
'I,ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

. c;-:-4 GAGE.ZeRG---__·
F

,. _..•_--_..,----- '....-..._.--..-- ..... Ft.
Ft.

RIVER STAGE TEMPERATURE F. PRECIPITATION WEATHER (Calendar Day) SPECIAL OBSERVATIONS OF PRECIPITATION & RIVER STAGES
Draw a straight line (__) through hours precipitation •

24 HRS. ENDING 24-HR AMOUNTS A' Ob. ~ARK 'X' FORALL TYPES ~ Z RIVER CREST STAGE, DATE AND
was observed, anel a waved line ('--'-',1 through hours

OCCURRING EACH DAY ~i Z 0 TIME, DEPTH OF SNOW OR
GAGE AT precipitation probably occurred unobserved. •

! . c :a~
0 i=' ICE, STATE OF WEATHER- .. c e «~ >-Z READING ti • v c t-AT 0.'- :::. VI ([ ~

• a
U AT TIME OF OBSERVATION0 - u :. II..c c: .0 " « t-«

i= AT a:; OBSERVATION OBSN. ~ti..c_ .~ lit"!
tI_""'O I- III - 0: u.> 0:: .... Z

A.M. NOON P.M.
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

R&M PHOTOGRAPHY INDEX*

Date: October 2, 1981

Slide Number Description

1 Near confluence

2 Slough near LRX-4

3 Susitna near Whiskers Creek

4 Mainchannel near Curry

5 At Curry

6 Upstream of Curry

7 Downstream of Gold Creek

8 Near Slough 21

9 At Devil Canyon

10 Upper Devil Canyon

11 Upstream of Devil Creek

12 Upstream of Devil Creek

13 Mainchannel Downstream of Fog Creek

14 Fog Creek Confluence

15 Watana Streamgage

16 Near Damsite at Watana

17 Mainchannel at water quality monitor

18 Near water quality monitor site

19 At W.Q. monitor site

20 Upstream of Deadman Confluence

21 Upstream of Deadman Confluence

22 Downstream of Vee Canyon

r"
t

L

* Note:

r30/c

All photographs are kept on file at R&M Consultants,

5024 Cordova Street, Anchorage, Alaska 99503

D - 2



Slide Number

Date: October 6/ 1981

Refer to the R&M Hydrographic Survey maps for river

mile orientation.

AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

r'
L

L

u
[

[

C
[
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[

[

E
C

~

[

[

[

[

L

Lower river near mouth, no ice, light

snow

At River Mile 28*

Deshka Confluence

Deshka Confluence

Susitna Landing

Susitna Landing

Susitna Landing

Parks Highway Bridge

At River Mile 90

At River Mile 91

At River Mile 92

Talkeetna And Tal keetna River Confluence

Susitna and Chulitna Confluence

Chuitna at Confluence

At River Mile 99

River Mile 103 at LRX-9

At Curry

Curry and Deadhorse Creek

At River Mile 122

At River Mile 122

River Mile 124 at LRX-28

River Mile 125 at Slough 8

River Mile 129 at Slough 9

River Mile 130 at Slough 9

Descri.e.tion

D - 3

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

r30/c

* Note:



--"

-,

"
L_ ~

AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: October 6, 1981 - Continued

Slide Number Descri.e.tion

[

[

[

[

C

b
[

[

[

[

L
I:
L

L

25 River Mile 136 Below Gold Creek

26 At Gold Creek

27 River Mile 140 at Slough 20

28 River Mile 141 at Slough 21

29 River Mile 142 at Slough 21

30 At River Mile 143

31 River Mile 144 at Slough 22

32 River Mile 144 at Jacklong Creek

33 At Devil Canyon

Date: October 29, 1981

Slide Number Description

10A Mouth of Susitna

11A Mouth of Susitna

12A Near Mouth of Susitna

13A Near Mouth of Susitna

14A Near Mouth of Susitna

15A Near Mouth of Susitna

16A Lower Susitna Shore Ice

17A Lower Susitna Shore Ice

18A Alexander Slough

r30/c D - 4



AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: October 29, 1981 - Continued

Slide Number

19A

20A

21A

22A

23A

24A

25A

27A

28A

29A

30A

31A

33A

34A

35A

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

r30/c

Descri.etion

Main Channel ,Near Flathorn Lake

Main Channel, Near Flathorn Lake

Alexander Slough cutoff

Susitna Station

Susitna Station

Yentna River Confluence

Yentna River Confluence

Upstream of Yentna Confluence

Near Kroto Slough

Kroto Slough

Kroto Slough

Near Deshka Confluence

Deshka River Confluence

East Side of Delta Islands

East Side of Delta Islands

Below Montana Creek Confluence

Montana Creek Confluence

Parks Highway Bridge

Parks Highway Bridge

Parks Highway Bridge

Parks Highway Bridge

Susitna Main Channel at Sunshine

Main Channel, 3 miles above Sunshine Bridge

River Mile 87

River Mile 95, Below Talkeetna

Talkeetna River at Talkeetna

D - 5
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

[
Date: October 29, 1981 - Continued

Slide Number Descri.e.tion

[

[

[

L
D

6
C
r:
L

13B

14B

158

16B

17B

18B

198

21B

22B

23B

248

268

278

28B

29B

30B

31B

32B

Talkeetna River Confluence

Talkeetna River Confluence

Talkeetna River Confluence

Chulitna and Susitna Confluence

Chulitna River at Confluence

Chulitna River Above Confluence

Chulitna and Susitna Confluence

Chulitna and Susitna Confluence

Chulitna and Susitna Confluence

Susitna about 5 miles above confluence.

Chase at LRX-9

Main channel at Chase siding

About 1 mi Ie above Chase

River Mile 111

River Mile 114

River Mile 116

River Mile 117.4

Talkeetna River

E
C

6
r'
b

L

Date: November 2, 1981

Slide Number Description

9A Susitna Confluence

10A Susitna Mainchannel at LRX-4

11A Mainchannel at LRX-9

r30/c D - 6



AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: November 2 1 1981 - Continued

Slide Number

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

33A

34A

35A

36A

37A

r30/c

Descrietion

Ice Pans near Chase

Ice Floes Upstream of Chase

Mainchannel at Curry, River Mile 120

Mainchannel Upstream of Curry

Near LRX-25

Near LRX-28

Near LRX-28

Mouth of Skull Creek

Near River Mile 127

Near River Mile 136

Near Gold Creek Bridge

At Gold Creek Bridge

At Gold Creek Bridge

Indian River Confluence

Rock near Indian River Confluence

Portage Creek Confluence

Portage Creek, looking upstream

Mouth of Devil Canyon

Near Devil Canyon I Looking Downstream

Ice Cover in Devil Canyon

Upstream end of ice cover in Devil Canyon

Downstream through Devil Canyon

Devil Canyon near Crest Gages

Upper Devil Canyon

Upper Devi I Canyon

Upper Devil Canyon
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: November 2, 1981 - Continued

Date: November 18, 1981

I'
I
L_~

[-:

[

[

[

[

[

E
[

b
[
F
L

[

L
L
L
L

Slide Number

38A

48

58

68

78

88

98

108

11B

12B

13B

14B

15B

20B

21B

22B

Slide Number

3

4

r30/c

DescriE,tion

Near Deadman Creek Confluence

Mainchannel at Deadman Creek Crest

Gage

Near Watana Creek Confluence

Watana Creek Confluence

Watana Creek Confluence

Multi-Channel Reach Upstream of

Watana Creek

Kosina Creek Confluence

Jay Creek Confluence

Mouth of Vee Canyon

Vee Canyon

Entrance to Vee Canyon

Near Watana Streamgage Site

View Downstream at Watana Stream Gage

Site

Susitna and Chulitna Confluence

Susitna and Chulitna Confluence

Tal keetna River Confluence

DescriE,tion

Mouth of Susitna River

Mouth of Susitna River

D - 8



AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: November 18, 1981 - Continued

Slide Number

5

8

9

10

11

12

13

14

15

16

17

18

19

20

21

25
26

27

29

30

31

32

33

34

35

r30/c

Descri.e.tion

Head of Alexander Slough

Parks Highway Bridge

Talkeetna River at Confluence

Chulitna Confluence

Susitna near Chase

Susitna near Chase

Susitna at Curry

Susitna at LRX-28

Susitna at Sherman

Gold Creek

Portage Creek

Head of Devi I Canyon

Devi I Canyon

Downstream of Devil Canyon

Devil Canyon

Alexander Slough near mouth

Susitna Landing

Parks Highway Bridge

Chulitna Confluence

Tal keetna Confluence

Curry Siding

Gold Creek Bridge

Portage Creek Confluence

Devil Canyon

Devil Creek Confluence

D - 9
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

. Date: December 2, 1981

Slide Number Description

28 Talkeetna River Confluence

29 Susitna Confluence

30 Upstream of Devil Canyon

Date: January 4, 1982

Slide Number Description

1A Susitna Confluence

2A Susitna Confluence

3A Susitna near Curry

4A Curry

SA Near Sherman

6A Sherman and 4th of July Creek

7A Gold Creek Bridge and Slough 11

8A Gold Creek Bridge

9A Indian River Confluence

10A Indian River Confluence

11A Portage Creek Confluence

12A Devi I Canyon

13A Devil Canyon

14A Upper Devil Canyon

1SA Upper Devil Canyon

16A Tsusena Creek

17A Watana Streamgage Site

18A Water Quality Monitor Site

r30/c D - 10



AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: January 4, 1982 - Continued

Slide Number

19A

20A

21A

20B

21B

22B

23B

24B

25B

26B

28B

29B

30B

31B

32B

25C

26C

27C

Descri.e.tion

Upstream of Watana Creek

Near Kosina Creek Confluence

Kosina Confluence

Susitna near Confluence

Susitna

Susitna at Slough 10

Susitna near Slough 11

Susitna at Gold Creek

Susitna at Devil Canyon

Vee Canyon

Valdez Creek

Susitna Lodge

Near Kosina Creek

Near Watana Damsite

Deadman Creek Confluence

Devi I Canyon

Devil Canyon

Devil Canyon

[

['

[

r-'
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E
C

E
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Date: March 10, 1982

Slide Number Description

24 Devi I Canyon

25 Devil Canyon

r30/c D - 11
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: March 10, 1982 - Continued
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Slide Number

26

27

28

29

36

37

2

3

4

7

Date: April 26, 1982

Slide Number

30

31

32

33

34

35

36

37

r30/c

Descri.e.tion

Devi I Canyon

Devi I Canyon

Watana Streamgage Site

Watana Streamgage Site

Devi I Canyon

Devil Canyon

Devil Canyon

Devil Canyon

Devi I Canyon

Portage Creek Confluence

Descri I?tion

Susitna Confluence

Susitna Confluence

Above Confluence

Curry

Slough 8

Slough 9

Slough 9

Slough 9

D - 12



AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: May 10, 1982

Slide Number

1

2

4

5

10

11

12

13

14

15

16

17

18

19

20

21

r30/c

Descri.e.tion

Portage Creek Confl uence

View upstream along Portage Creek

Ice Jam about 1 mile upstream of Devil

Canyon

Overflow above Devil Canyon

Devil Canyon

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Portage Creek

Ice Jam Below Gold Creek

D - 13
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OCT. .:l

QE.AlSE FAAZ'1. FLO.- l!_EA~/NG­

FAa"... A..1:'H" c.Hl4kNU. AN" SLDUo.GIIS'
SE.TI-VE",. ISUUJtJr .l1L$T" DO..,N:STAEA,...
oP CoC041t.-y A .... ,q"" ,''.

NEAvy FRII2./~ FLo"'" .._S....E
cuAAy AIiAINrT /loCI<; ......,qu..

/>'IO .....T .. of ~EEI< AT It"'" ,,,".r
NilS' ,fOLIO ICIE c.vSA Sl'tNk. T.

IUtHI<.

E>trEAlS"'E 'HoItE ICI: (J ...,lA .... /'
IN lJ£TwEEN ISLA NOS UPS'TIIEA""

OF SIIER"",AN.

IVoV. :II

"IUS FitA 2 I. Ie-E oSo$£ItVE..

AT c ... ",lI.y ""UT ,.,OAc ICE "A~S

a:,,' I-H DII4"",ETEA..

IftA IN" C4lIlNN-EL AT Il"" I~r

IlE"..A IN-I -rHlcJc """"'TH /CoS

F<-".S"

So",....,£ .$LtHAt;.H.J IN T"HIJ'

AIIIEA AItE ICE FIIEE.
AT SHS/fft<JII N TU-I!! It:E "I'II~"

AilS -t'"",'JII&.«.EA dccT ",,_ItE co ,.,e.EIV'rAA7r_.....
Fl..IS .P S"l.u.su ~cll Alf.E LAR~E

AT d£HIOS' "'#/14 ",osTAEA"" 0':

#'I.V. ,

/'101.1.18

II 1111;/1 f)£~S'tTY OF ICE. "-'tIlS
IS ST'LL J&t""",,HI; 41:"0.... ..«-II."y.
TIkI' AIlEA AtSo coHTl1llVS LARGE
slUST of coNI'.L'''ATE6 IO/iNS'.

TillS E. NT,IlE REllcll 0':' A.lvE"
IS CHIIIIIIC'TE"I'Z.EJfJ I!Y HEIlvy

A NcHoA ICE FoA""14T,oNS', eLI,fJl

"",,"'TEll ANiIJ LJTTl.£ FIM:u.L.

::reE I!A'O/i E HI'oS 1'011."" "til
AT -. '''3

:z-e"
,4T'

HEAvy Ft'lAZIL ICE

FtUs OllSSERVEiIJ #EAR

&11E1I""A N.

4A,oGE HI'S 1"011."'£1>

~/a. (SHE"""""N)

/lEe. Iii

J14"'.I/­
JAN.7

FElli. 3

'THIS ~EAc.N I. ICE Co"EAEi:l
W.TN -Jolt> OPEN L!,Ai:lS",o
SIr;N'F'~NT LE.NGTH.

OI'EN ..,IITER LEADS \lVITN """'Z.IL.
""ERE o/U/!/(VEIO AT v"A'o~ %NTEA.VAL.S

ItETWEEIV C<C/Uy ANO S}I/U/''''·A~."

THE I..EAOING- E'DrrE OF IcE

W'A" oIJSE/tVEJfJ AT ,q".,.. 127.
OoN'-y O·NE C)#I'NNEl. .EE"",S TO
CONTAIN Fl.OWING- AT£4t t rHE SIIOE

CHANN5LS ANI) Sto (;.NS Re......

Pt4ATICULAlII.l..y CSICNIJ&/CAAIT t..E"'C~

wlrR.E LocATEO AT II.,M. I~'" r,. Itt'
AN4 ANoTI./J:/R. .leAST LtPSrAEt4,.. OF

SHEII""A", .$'t",NG.

'TN/!!. .sA;>/\E t1/'EN I..E,I40.1 ,4EASI.s.,.,F"~

IN THE ADO"E Lt1f:ATI.,.,.r.

THE ""'£N eH"'N/'I'~L ""'DENS
TO "t>~.S't1' ANC CONTAtNII.J'C.
7oY" FIUIZIL cov611AGE. ANe/h•.1II.
Ice IS WI".£ SPIIEAo IN E'KTElfSWe;

"'''T<# ES.
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T
.01.

OC"'. Jf

OCT. ~

FJfl.AZ.IL. leI! 4' I'R,E$E.N'T THAolI'-l$oN
S/t/TIAG AE.4eH """""TN "c::.e.ASSI'HAL

c::.ONc::6A/'"rA .... "t'ED AC:C:""""""''''LATIf1N,r
'I"" THE 9UTSltJl. IT': A/vEil 4E./'lIo.r.

~

:reS ~I..(JES'

1I1'1E. """~T"Y

''''' iDIA"",ET/I(•

NO w-AorE/t IN SLI"... t:-HS

IJ~T_IE.N I~"A,., A~ AT
1/ ... 1.,0. "f" FL" ...... .,..,. ..,,,£
LIFr ", ISI.ANK'S.

AT ~"" I~"

,.AN ~ ,a-- 3-

()E·,.,-rS FI'III:I.'<. F~.I.I W' TN
,-lIoN '''-6 .N1£/l1l.L.'1 8-+"'1< 7""

I!I~"'I< 415,;,#"",...1$- :.I """ ..&S
41;<»_ po/trAt;.£ eA. ANA EXT/l~"'Nr;.

TIM"IA.t;.H IQE"J' cAN YON.

NO FR.II::r.'L ,,1II,r611.\;£1O

laELo"" p"ltorAEG.

oN"". :l

NIIV. ,

IV"". 18

(;""0 CIlE 15k. srllEII,...
(;.AQ·C /tEA4S .r. '11/
W'H.'GH u .. O/cl\r~S A

.. D'Sc/l.llIA~E II F ~II" CF-r.

:rcE 1>/'/<1$ 1f/'olIQ SL..,rU IcE
/flU 811.10"$0 TilE ~,.,..fJl

AT 'D I.

:re£ Slt~~& AT ~C~Tnh

'IJ' I/.E""Il'l<t STJ'lG<'4' AhO
$1< E.·""or TO 4E ENLAttG-fi!:D.

ALL
.,.-/1,&
OF

FLO"",Nf; ICE 7111'10 .. (;./1

SE,,-rlo./II 1& C"".Po~6iD

1'-;1' fJAN.r •.

:re£ HA~ F""",,61Q A
41'110(;£ AT THE ~lvEtIt

c",.,~... It'''T'rN J"'~T
I1EL"""" A"" I'I~

, A.NOTHF/l ICE. 41'1 '44;E.
"e",.. ",,,, ""or R .... 1'1'1
,JIUT .4~"v.. I"./l7AGE CR.

C"NFL~Nt:E,

:r"-E. 81t '0 GE A'l 'D'
OEc./Of I/U",p,,1U $T""4('£.
~

AlvE JIl I( E_AOJS t",,~.M THJfI.,,"'f;./-I

7?lt-r 4N711tt! AEAcH· ""'T~ THE
6/fe6IOTI·"h t1~ S~VEIflIU. leli

"lttD~G.r.

AT tUJLO CAEEI< IfULIOr;.£

THE! CHANNEl. IS ,,,:. 7t> •

""'<1'£ 14"'0 $lIo.wIN(;-NO
FttI-Aa '<'.

JAN. .,­

JAil• .,

'THE ~IVEA. 1/'01 THiS I/;EAcH /lAS
ST/<.<- NOT FRozE/y. 9vEIII'S°"",/y (;
liAS oc~/l-=(l AT THE ICE' 4J11/4~E

LOCA-rE~ /'IT" 'D.:

LIlII,H, lee FLO Eo S H'" vii
JP'","'E,o AT IlI'I\ 13~.

:Z:Ce 1IJ1t'0".~ AT
,tt"" ,.,S"

l
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"SUSITNA RIVER
'~IELD OBSERVATIONS
DURING FREEZE-UP 1981-1982:

rHE A.EAC.U o.e AI"SA. IN
THE VIC.IN/TY of TJlE DEVIL.
eAN't0-N CAEST GAGE liAS
lJEHSE le4 '~OES hVDICIlTE4
lJy VAAylJlG ~NAOE.r OF CAGEN.m

I
en..

c~,a..

OC-T. /0

DE~SE: c.oNeENTIUIlT/OJOlS o.e
IcE; TH,q,,,~H TIll! ENTIAE

o Ev.... C"".,"N AEAeU,

AS ,,"""SEi) To THE LA.rT
ENT/{Y THlfi lI.SAe# SHO...,S
I.171'L.E "c.e F,£oWIN tS-.

....". FA"'2/L. .Nt> PANS

PAl' IC.E ANI) FAA21L. FLO_~ THlt:J<l.'Y
nANIC 70 4ANI<. """''''114>'''7 I/l(TERA""",TIDN "

AI""" ;l

DEVIL CAJ4yO·N HAS A·'"
leE c.ovE 11. FIl,,-. TNE STAFF
G-AvE T .. /l/So<lC1T 3"" ~ I!lELI>.~

THE "£LI:lDIN''',~ ISI,~.

/ll"I1V. /0

..' DE",'- C.AN't" ...
FAI1zEN ov4!A.

Jfl.E_"'NS SEvEAAI..

tHJ& EAV£Q

leE. 1!lA.,lJG4AS wEltE

TJlA6~U T/HS REAc.~

A SOL lit; ICE eo EI'{ EXTEH4r
Fl'lo",," THE OEVI CA.EE/< """,""TH
To A4o"T ~"",,'L£S 40 ....... ST1I.£A"".

Ht/V.I.6

F~21L IcE
/lEUON' PoIlTAG-E

;reE coVER. A.E"",,14/~t SrA4t..4!
'A...... Til" ,0,01/."""$/$10 I:)A""SITE'
Cl1wNSTA.EA;¥. 7l> .-rHE,frAFP,6l.
GAGE,

':!'t:.E 4A.IDGES AE"",AJ·H
AT SA"",E' LI1e"T/,,/IJ,r AS
PA~""oll>' E·HT~Y

VElly DE NSlE '/("'2.11.
C4NC.<EH..,.AATIDNS THR~CH

Tile DEv" <:-A-NY<1N
AEAc.N

xc.1! c.ov6"l. "E'LO .......
1:)£",,- C4l6EJc Jfl.E'"""AIN.r
ST,.,JI3LE.

DEC. I~

A/'4 oPS-N I.EAIJ /ltA.t DEVELOPED

THllo~ TH~ t:.1'I"'YoH .. "eE coVl!1'{
No·W" EXTEN(}S V.1. """I.E 001'4 ~/T"'~·n.

s,ots DF ((""'S'D

;reS l!J(fl.lOG£S AE"'IIIH

S7lO'I4LE ..

TilE /c.JS C"vEA. I3£L.""
DElm.. CA.EEI<: IIIlS {),f'IIEU/PED

A ,jIA" ..... "PEN LEAD,
AG "!' I "",<.4 '01'100.

THE AIVEA. tile.". OEVIL
CltEEIc ,S 0 "'EN' WITH
A e.NT1N_...,r ,t.E"'1O <1F
.......AI""4C.£ W/4TH.

DEVIL C.AN YOlo/" AE""'Il'NS OPEN Ou.E

Ttl 6IU+OIF"'T A·NlJ V£L"ef7Y. :rt:.E
SHEL.vES E>tTENlJ 'AD_ TNB. CA...,Y,,# """.u.s
CON STA'C.TIN(", THe oPE.'" I.E A.o.. 'THoElE

A.I~

;reG c."EA. AT RtMo IS'o /t6tMo"'"N.t
.tT"'''Ui. AS """TED "'.0 .... 1;:

. %e E IJtltJDt;IIS A"""'11 !N'

'TA4L£,

A C"-"'7/"''''.''S op//J"· 4,"'1:)
Ixr~DS THP."u,t:H '1'HIS AEJIl<.J.I
AlAOK/!.N O'c,e",sl'lo./i/u..t.y 4Y
IcE;, 4A",;;rsFS·. .

A TW""" IL E AE /teN 88"'­
DElli£. c.,q,~FI< AE"",AlkS OP6N'

TIlE AEST of 7H~

II.lvEA. HI4S A
C"NT/N"'~ ICI Cl'vEA
WI.,.H ~Ev.,qA" OJl'EN
£GAIJ.f A 1'1.0 c>V£~ ... ,"...,.t"
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iSUSITNA RIVER
FIELD OBSERVATIONS
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FIlA"-.L IcE OISSEl/vEI1 FLowING­

T~AoI,A.GH THIS e_TIJ'fl! ~"A<:H.

SID£. cNANN"EL.,s AA ~

Fllo,,- £./11' n",.J>I/( "'0 tJA N 1(.•

MAP SCALE

NTAvy ICI! AG<: ........<I.. A'7lo lol­

0# ""'TSI~E til'" £<.40_
I.~ ",..,<.ES 4£<." ....... FoGo· elQEEI<

GoHFL" E.NCE.

oc.T- 6

SIDE eHA NNIELS

NO FttA%'L

... NO S~''''''(;HS"

'1ISS"ER.VED.

Ar"",A'-N FItOOZE." •

,.."v. "
S"HoIlE I<:E "As £,.TEN DEIO
FIt_ IS"'''' ND C. ... U.STER.:S
I~"'o TNI: ,/II\/4ffl C#·A-H·H ttl...

:rG£' HI6.~ IJIt.DGEQ TN E

l'l,vEA. ./lA"T ISELOW' FOG- eA.EE./< .

p£e.. 1'1

,JAN. I{­

JIIH.7

/ttvEIil /(E"""AIN-S OPEN """.,.r/
E"'TE~SlvE SHolt£, Icl: F"It"""'.,.,fI·N&..

"",,"IE ""HA~ 70 PEIt·cENT of THE IUvEI9.
1t"....A/.,.." oP6.N.. -rNI: 11.£",,11,-1>11104(; IS CovIllE"
Sy IcE IJA,O G-E.r.

XCii IS

AT THE

NO""" JII_"",'N&-
For;. CREEl< c.O.NFl.IAoG.NCE.

I f
;-----; CT i~ L~ C":J IT"T"l ~ LJJ' C:-J r-J ,~ lJ r---"i ,..-----,
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"SUSITNA RIVER
FIELD OBSERVATIONS
DURING FREEZE-UP 1981-1982

"'LAr" -.3.-

~

rn,
~,

OCT a

oe.T. "

£AkG-E. IcE Fi.oES SSE"", OlscHIll4.GIi!. "'T rHE IN'ATANA

To "e STAilN CEO IN 'THE SrIISIl""'G-AG-E IS 4""00 'C.FS

£GFT CHANIV&L So'<TH 01"
TNE ISLA,y4 ()"/"OSITG rll£
80AT i.ANtJIN

SlIokE IcE 1& 4EVE l O!>IN c;.
A",C rHE WATEIt LEvEL IS
iJlloPPUV cr.

t..r.P~r~SA.... I"Il0"",- ''''-'IT... NA -rHE I'I'Vi/t
~G"""'/N'.r THICk "",-rHo ICJ£ ,.",Nor ,.0.4.".'1"

I'-a' /.I'i iJIA""'l£rG~.

""DO;, 6

SI.OU.GHJ ANi) SIDE c.HIl-N-IJ£LS
AilE F:llo~EN OVE"R,

ICE.

IN
IJIl 1Dc;.ES
SEVERAL

"'AV~ F"R",,£IO
LDCAT/ONS

Sl/iJlIE ICE IS

Ol<T I/IITO -rHE
LEVE~ OIlOP;!,

CON rnHLI.'f<J " TO E>i1'1't1V D
t;H,ltNN£L I'I~ THE: wATE~

#ov. 18

~lvEIl. Il.E;IIIAIN& OPEN _/Tn liN
ICE. FIIEE cllA~Nfl.. of $"0'- '0-,.
1'1/\/ IcE 81110G£ HAS FolIA'\Ee> A40ll.r

'/'{ .... ,LE uPSTJ4£A"'" 01" THE. iSLAlJ1fJ
oC.ATED "'''~£IlE THE I'tlvEA TW'l.I<JS SoUTH.

-r~E tI1PFN' CHAN'NoFL
/-lAS AP"Ao~.. FAil Z II..
coVFIlAC-E of 70 y...

/JEc.2
pPEN C.HAN}/ tIL (;ON-TINOI. ..lJ.S

TD ASO ...T Y.t "",,'LE. /SEl..o ......

-rS...,rEI<JA cAE/EIC.

A~ tTPEN LEAt:; P/l,OIJAIJLY
Ou.E TO G.,qO«.NtO wATE,<t
J.NTItILSION <:1N THe LEFT
~AHI( /(.,. -rilE w· Q.h\o,"'TO~'
SITE .

COIYTI"'''-OU.S IC/i£ COV;1l.
EXTE/II Dol APPilox., I ,..,.,1..£
...,. ,ANI:; IJOW'NSTIUA"",
.,.,tt: PlI.oPoSEo f)A""'.s I'TE.

A £_G- PI'£'"
FRo.,... ""'0 '<TI-l
FtI1lQ. :L "'"..6S

L4AD ~xTENiO,r

OF ""-'TAKA eli/EEl<
"oWN STAE:A~•

DEC. ,.., ALL oPEN CHANNEL ;refS 811/1t:lGoIS
..I"T<'ld"ll.

~E",'" I II :rc.Jr e.o vEA. ISEG-I NoS A40"''''

'/:z """I.E. A8"IIE \oM GI. N\O""''''O~

torTE•

Ai/U!A
ISEG-INS

PI'lO,."SEn

of (1vEAt'LO!N'

,j ...~T' A "0 v£,.
/JA"" SI7E'•.

. "'~
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SUSITNA ~IVER

FIELD OBSERVATIONS
DURING BREAK-UP .1982:

oCSSSIlVAT/OHS

$

T
.011..

,.AU. 2 ~

,He IlIV~R GE~o..... 'TAL'''';,!!'TN/! Ae"".... Il.r
leE t:ovEA~O """Til ""'A~V AIQEAS SHowI"';&>
ovEItFLOW. ALDNG- """Til A LIe-NT SlY""""'"
CoV'~'" 7'HI.S CokLD INDICATS ,HICk ICE~

THe AIVER IS' orOEN
"ot.A--rH 01= tJEl.L. ISLANtJS

I'D c.oo/t: IN'~T

oze,e IS 4 AEA I<:IN& l</O
IN' IlIACH cAeu:.

,MhNY of'EN LEA".
Fltol"tl'\. T""I../(_~J:TNA

~'"'''T LANOINfj. TO
THE T"t.XEETNA
~IVE~ CONFL""I:Nce.

~ANY oPEN t...!'.I'\I:JJ UJ
sloe CAlIINHIN.S AI'IO

S'-""'-~HJ.

MAy 10 No o G .rel9. VAT'o NoS oel.."""" TALI< E E,T/II,A>

THE. CHULITNA A,veA. HAS

""''''Ny LAI'l"'E: ICc "(3LOC/c'S
ON SA.NO I3AIU.

13llokeN "'-P.

AteE STIO,NOEo

MAy 27 Po.r-r I3,qEAKUP ~ECI1NNAISANCE

No ICE IlE""A'NINGo ON OARoS
oR. IlIVE,Q. tJANI<,s • .rEvSIl E
EtII,oS,,,I'V o/lSSEI'lVcO AT CfA,TtJANkS

ON OlAT'S/iOE: of ,q/vER. GENOS.

8ELOloV 'Tl>W'AI of TAI..I<EE TNA
IN .4I'lEA 'A', TtJE ,qIVEIl I1/1fNJr:

Hllf OlSEN EAI'O/$1O AGo.... T
It, ~ Ir FT.

AT SlA.S'TNA

CONFI..L<.J:N'E THE
t3"'Nk' HAvl!
EllotOEIJ :a-3 FT.

[I
r---­
l.
~

l. i r-L ['"'"""j c:-:J ITTJ r:::-:J OJ r-J r:
l.. '

,------,
. J -.-~
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SUSITNA ~IVER

FIELD OBSERVATIONS
DURING BREAK-UP 1982
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$

m
I

tD..

APRIL 12.

APRIL :l'

:r C.E
ANo

IS S No",-,

APP>:AA.S
eovEA.EO

S7A1JL.IS.
""'ANY AIilEAS of
OVER.FI..OI,V I4NO

NAl'/ltoW' l..EAOS.

:teE. c:ovEIt IlE/V\AUJS

.l'TAOL.E ""'TH EVllO ElVeE
of HeAvy ov6A.PLOl.VS

N/lAI'/ CHASE.

MAy '0

:rC.E IS .JA""",~ IN<;.

RWEA. ""'Ll.' IO~. CO
AT S<..o .... ~H~

CHAHN~LS

ANO

ARE
oS'IIOE
0,061'1

$""A.....
,4,. ,<I/V\

IcE .J1l"",

10"

A..,. ItIVE,q "",L. 1t>'7

RIVER. ,S EN7/1l.£Ly
FR.O'2E'N OVEn. A..,.
THE SAlVo GAI'/.

A cON-r'NUO ....S oPEN L.EA.c
£><7'ENOS FRO",," CHAse;
TO LANE C~EEk:

CONFLe.c..BN~~.

SEvERe ICE. JA"""'NG- Occ: .... II.EO
AT A......" 10'" AND Ex-rENOEo FoA
AGo .... ..,. I "",'t..E ufOS7I?EA""". THE

""'''TEA. t..EvEL. ,<IoSI; AGo .... T 10-1S" FT:

AY ,'­

- IS"

I'V\AY:l7

NEAJq, RiveR ""'1..6& 'I' IINO '00,
LARGo£: Ac..c."",,,,,,,,,,,,t..A..,./ON'S of
STIlANIOEO /GE /JL.oc.lc .... el<E

O!JSISRvEtJ. So""E ""EAS"'A.INGo 20-JO'

,IU!
JlAVE
ARE
Foil.

.... PST,qEA"'" EIo/IOS of l.t..AmoS
(JEEN .sco",1I.EC tiy IcE. $0 ..... £

N'O...... OE vo,(l of VEG- ~TAT/O..v

100 F7 oA ""Ol'l e FAo".." THE /JANie.

;EvERAl.. R.AIL'l<>AO TII!!.S

N.EAA. R."", 10'/ I-VEI'/E. INASNFI!)

0"'-"" AS THE S.....r, TNA .r",/Lt..Eb

ovEA. THE tJANJ<.

AREA" OA""A"'Eo 6y ICE
co_s,orTISt) ""oS7Ly 0 P .
mA7"",AE IC"-;to "C071"DJ'lIIVD"¥:iJ
ANo G'IlCN.

F ....R,HE~ JA""""',NG- AND
~ J4.L.R.o A .0 ,0.4"'11 G-£' \,vI';"

odSElI.vE.o t:>e"T'I-Vc,ISN

~""- 1/7 ANIJ 118.

,itT ,q"", /If# TO 117.~

TNS R.41t.~DAl) JJAs A.ooO.'·')
/>'\ ....ell ,q,,,IlAfO 7"0 7'1·;';0.'
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