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1 - INTRODUCTION

This report summarizes the field work and presents the data
coliected on ice observations during the 1981-82 w.nter season.
This effort is related to the continuing feasibility studies: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 regquire 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 further 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.

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:

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

2. Qualitative documentation of the ice processes during

aerial reconnaisance flights and observations from shore.

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

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

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

6. Water temperature measurements from first frazil ice

observations to formation of an ice cover.

1.2 - Report Contents

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

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.

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 probiems during this year's abnormally severe break-
up. These sections of track are described and documented with
photographs of the damaged track.

Attachment A contains the monthly climate data printouts from the
National Weather Service and R&M Consultants for the stations
described in Section 3.

Attachment 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 occurrerce at each site. No stream-
gages were in operation during breakup.

Attachment C is a tabulation of National Weather Service, River
Forecast Center, stage and water temperature data collected on the
Talkeetna River at Talkeetna. Appendix D presents an inventory
and index of oblique aerial photographs of ice formation. The
field notes of aerial reconnaissance flights are contained in
Attachment E for 1981-82 and Attachment F for 1980-81. Finally
Attachment G presents a tabulation of ice thicknesss from
Trapper's Creek, Alaska (near Talkeetna).

s16/f 1-2



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 gradu-l decline closely resembling the
graphical plot of historical averays. 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 Susitnha-
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, drastically .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.

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.

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
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half of April but nighttime lows still dipped below 0°C. 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.

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 toc 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.

In generai, the air temperatures this past winter were near
normal. Therefore, the unique characteristics of river morphology
and how they effect the ice regime were emphasized. In contrast,
the winter of 1980-81 (ReM, lce Observations Report,
August 1981) had fluctuating air temperatures which resulted in
unusual ice phenomena during freezeup and breakup, which should
not be considered as normal. Therefore, river reaches which
showed ice bridges, frazil generation 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. '

s16/¢c 2 -2



3 - CLIMATE

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
Talkeetna and the Denali Highway. Data from other weather
stations both on the project (R&M) and in 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.

Four stations were selected to best represent the climate directly
affecting 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 Talkeetna station data
provides useful input to studies attempting to determine ice effects
and processes during post-project flow. The Devil Canyon climate
station, located riear 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.

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.

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

s16/i 3 -2



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. _ Apr.
Avg. Temp. (°C) 1.1 -6.8 -11.7 -17.1 -10.0 ~4.9 0.0
Min. Temp. (®C) -2.8 -11.1 -16.4 -8.2 -14.7 -9.8 -5.3
Max. Temp. (°C) 5.0 -2.5 -7.1 -11.9 ~5.3 -0.1 5.3
Total Precip. (in.) 4.17 1.34 0.52 0.03 0.79 1.70 0.39
Total Snowfall {(in.) 5.1 23.2 5.9 0.4 1.8 24.7 7.6
Devil Canyon (R&M) Elev. 1350 Ft.
Oct. Nov. Dec. Jan. Feb. Mar. Apr.
Avg. Temp. (°C} -0.4 ~-8.3 -11.6 -17.0 -12.1 -7.1 -2.7
Min. Temp. (°C) ~12.4 -20.0 ~-28.9 -28.7 -30.0 -22.3 -21.9
Max. Temp. (°C) 5.4 6.0 3.9 -6.1 5.4 4.3 8.9
Total Precip. (in.) Precipitation Not Measured Daily
Total Snowfall (in.)
Watana Camp (R&M) Elev. 2350 Ft.
Oct. Nov. Dec., Jan. Feb. Mar. Apr.
Avg. Temp. (°C) -2.1 -10.1 -13.7 -20.1 ~ -8.2 -4.5
Min. Temp. (°C) -13.6 -24.3 -32.5 -33.8 - ~-20.8 -21.2
Max. Temp. (°C) 4.5 .7 1.7 -8.1 - 4.1 6.8
Total Precip. (in.) 1.02 0.22 0.28 0.0 - 0.60 0.28

Total Snowfall (in.) Snowfall Measured as Water Equivalent
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Avg. Temp. (°C)
Min. Temp. (°C)
Max. Temp. (°C)
Total Precip. (in.)
Total Snowfall (in.)

Oct.

-2.8
-16.1
6.8

Nov.

-12.9
~-29.4
6.6

TABLE 3.1 (CONT!NUED)

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

Dec. Jan. Feb. Mar. Apr.
~16.5 -24.6 ~18.5 -11.5 ~5.9
-41.7 -42.4 -48.9 -28.3 -25.6

5.7 15.1 7.6 2.4 6.8

Precipitation Not Measured Daily
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Avg. Temp. (°C)
Min. Temp. (°C)
Max. Temp. (°C)
Total Precip. (in.)
Total Snowfall (in.)

Avg. Temp. (°C)
Min. Temp. (°C)
Max. Temp. (°C)
Total Precip. (in.)
Total Showfall (in.)

Avg. Temp. (°C)
Min Temp. (°C)
Max. Temp. (°C)
Total Precip. (in.)
Total Snowfall (in.)
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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.

"Dec. Jan. Feb. Mar.
=20.1 -1.8 -6.1 -0.4
-24.7 -5.1 -10.1 -6.2
-15.5 1.4 -2.0 5.4
0.56 1.19 2.79 0.41
8.1 13.2 19.8 2.7

Devil Canyvon (R&M) Elev. 1350 Ft.

Dec. Jan. Feb. Mar.
-17.9 -2.5 -7.3 -1.8
-34.4 -16.5 -27.8 -14.8

1.2 5.6 4.4 9.2

Precipitation Not Measured Daily

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

Dec. Jan. Feb. Mar.

-21.1 -4.5 5.0 -4.3

~-36.7 -17.7 -17.0 ~16.4
3.8 3.5 6.8 7.4
0.01 0.96 0.60 0.72

Snowfall Measured as Water Equivalent .
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Avg. Temp. (°C)
Min. Temp. (°2)
Max. Temp. (°C)
Total Precip. (in.)
Total Snowfall (in.)

Nov.

-27.8
3.5

TABLE 3.2 (CONTINUED)

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

Dec. Jan. Feb. Mar, Apr.
-28.8 -5.5 -11.8 ~5.6 -6.2
-43.3 ~20.2 ~33.9 -20.1 ~-21.4

5.7 6.7 4.0 8.5 8.1

Precipitation Not Measured Daily
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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 Scil Conservation Service, ;
the following snowfall, snowpack and water content data have been :
compiled. 4

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 vyear 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 sncw survey in March
revealed a snowpack over most of the Susitna Basin of 10 percent
below average with minimal additicnal 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.

The snow pack data obtained from the Soil Conservation Service
are reproduced in Figure 4.1. Snow course data from the three
ReM climate stations described in this report are shown on
Table 4.1. It should be noted that the snow courses at Watana
and Denali tend to be windblown and may not accurately represent
snow depths for a large area.
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TABLE 4.1
CLIMATE STATION SNOW COURSE DATA
COLLECTED BY R&M CONSULTANTS

3 +
E i

1982 1981

Snow Depth Water Content Snow Depth Water Content
a Inches Inches Inches Inches
gJanuarX
~Devil Canyon 22.3 4.5 No Survey
g'Watana Camp 10.0 2.7 7.4 1.5
Denali 9.4 2.1 8.8 2.5
E-Februarx
g Devil Canyon 21.0 4.0 No Survey
t Watana Camp 10.0 3.4 8.3 1.6
Denali 8.8 2.5 5.7 1.5
E;;Ma’r'ch
- Devil Canyon 35.0 6.4 29.1 6.1
Ef}Watana 10.5 3.1 No Survey
Denali 10.0 3.0 No Survey
E"Apri!
{* Devil Canyon 38.1 4.3 29.7 7.0
. Watana Camp 18.0 5.2 13.0 2.3
Denali 8.6 2.1 5.9 1.6
iz
b
May
g Devil Canyon 22.5 6.0 21.0 5.1
‘Watana Camp 0 0 0 0
Denali 0 0 0] 0
!
L.
1
i

)
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R&M CONSULTANTS, INC.

SUMMARIZED SNOW COURSE DATA

FROM THE SOIL CONSERVATION SERVICE

" Wenter 1981~-1982

SNOW ' HSVEAR Y asTvear Y -isToRcAL avesacE T \:!
DRAINAGE 3ASIN anasor SNOW COURSE I ngre of  1Snow w‘ Warter o soin| Mater s Ceam| Narer | Yearmoi i
NAME | Numoee l Zlevatrion i Survey !S ”“CE“’“ g:::::; !a !:ncgu'm C?:::\.;:: ; ;?:Ch“l ! E::.’::;: H P;::;::& o
MATANUSKA/SUSITNA: !
Alexander Lake 2C02 140 1/26 24a 6.0e 18 4.0 34 7.6 1€
*Bald Mountain Lake 2C03 2150 1/26 11a 3.0e 18a 3.6e 23 4.5 18
*ghelqtna Lake 2C04 1650 1/26 20a 4.8¢e 20a 4.4e 31 6.5 18
Bhuq;1ng Creek gg%g }7?0 1/26 Z;a 4. 6e 20a 3.8¢e - - 1
evils Canyon 350 2/6 2 4.2 17a 3.7e - - 3
*Dutch Hills 2C28 3100 1/26 53a 16.5¢e 59a | 16.5e - - 1
Fog Lakes 2C14 2120 1/27 15a 3.2e 11a 2.0e 24 4.3 12
*Horsepasture Pass 2C15 4300 1/27 33a 8.2e 28a 4.5%e 22 3.9 14
*Independence Mine 2806 3300 1/28 4] 12.0 25 5.1 - —-— 2
*Jatu Pass 2C37 4500 2/5 43 14.1 NO SURVEY - - .
Lake Louise 2C06 2400 1/26 16 3.4 NO SURVEY 18 2.8 18
Little Susitna New 1700 1/28 25 6.0 - - - - -
*Monahan Flat 2C07 2710 1727 20a 4.4 24 4.0 27 5.1 18
*Mt. Hayes 2C42 4200 2/5 27 7.3 40 10.2 -~ . 1
*Nugget Bench 2C10 2010 1/26 22a 6.0e 3% 8.8e 46 10.2 14 ¢
*ggm?ay§e Creek 5029 Zggg };gg Zga Z.ge NO SURVEY - - ]
isley's ew 1 . - - - - -
Skwentna 2C11 160 1/26 18 3.6 21 4.2 33 7.0 15
Square Lake 2C13 2950 1/27 28 5.8 16 2.7 16 2.7 18
‘Talkeetna 2C12 350 1/26 12 2.7 17 3.7 26 5.6 15
*Tokositna Valley 2C30 850 1/26 | 25a 6.0e | NO SURVEY - - 2
Tyone River 2C38 2500 2/3 19 4.1 18 3.0 -- -= 1
*W. Fork Glacier 2C41 5050 2/5 62 19.2 94 31.4 - - i
Willow Airstrip 2C09 200 2/3 20 4.2 " 1.8 28 5.0 18
.. |
MATANUSKA/SUSITNA: .
der Lake 2C02 140 3N 27 6.2e 32 6.4 39 9.6 18
*é;?zaﬂoﬁntain Lake 2C03 2150 NO| SURVEY 33z 7.3e 27 6.1 18 !
Chelatna Lake 2C04 1650 3/1 20a | S5.0e{ 33a | 7.4e| 37 8.5 18 :
Chunilna Creek 2C22 1750 2/28 202 4.7e 41a 8.6e - - 3
Devils Canyon 2C16 1350 2/24 23a 5.7e 30a 5.6e - - 5
Dutch Hillz 2CZ8 3100 3N g;a 12.3& ?ia 1g.ge 55 8‘0 lg
Fog Lakes 2C14 2120 2/24 . a .Se .
*Hogsepasture Pass 2C18 4300 2/24 38a 9.1e 32 5.7 25 4.9 14
*Independence Mine 2BG8 3300 2/25 35 11.5 42 10.7 55 16.0 18
*Jatu Pass 2C37 4500 DEUAYED DATA 64 20.] - -~ 1
Lake Louisg 2C06 2400 2/24 19 3.2 14 2.2 21 3. 1§
Little Susitna New 1700 2/25 21 5.4 “— 8‘1 55 = {8
*Monahan Flat 2C07 2710 2/24 1%a 4,%a ?1 . . ]
*Mt. Hayes 2042 4200 DEUAYED DATA 43 12.4 - -
*Nugget Bench 2C10 2010 3/1 23a 6.0e 61a ) 13.4e 54 12.6 14
*Ramsdyke Creek 2C29 2220 an 28a 7.5e NO SURVEY - - 3
Risley's New 930 2/25 12 4.5 - - == 3= -
1518y ; 2 4.6 | 24
Sheep Mountain 2c08 2200 3N 28 6.2 32 6.7 3 .
T A A A A A
Square Lake ‘ . .
Talkeetna 2012 /0 | 2724 8 | 26| 22 | 50 | 2 6.7 18
*Taokositna Yalley 2C30 850 N 23 6.0e NO SURVEY - -~ 2
Tyone River 2C38 2500 DELAYED DATA 18 3.1 - - 1
*. Fork Glacier 2Ca1 5050 OELAYED DATA 97 30.4 - - ]]
WiTlow Airstrip 2C09 200 2/24 19 4.2 | 15 3.0 28 6.0 8
PREPARED BY:® OREFARED FOR:
FIGURE 4.1
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d MisvesR Y wstvewr Y AmsTORICALavemagE T )
DRAINAGE BASIN ana/or SNOW COURSE Oote of  |Snow Deom| ater Lo o 1 woter now Ceom| Woter | Yeor: of
Nt [ umser | Sievrion | ey [Tenasy | Somt [ nenen | e || Gomtnr | oo
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 38 10.8 - - - e -
*Monahan Flat 2007 2710 3/25 23 5.0 32 7.2 32 6.9 18
*Mt. Hayes 2042 4200 DELAYED DATA 42 13.9 - <= 1
*Nugget Bench 2C10 2010 3/26 50z 10.6e 50a [(14.%e 59 16.0 13
*Ramsdyke Creek 2029 2220 3/26 66a 14 .5e NGO SURVEY -- -- 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 18
Square Lake 2C13 2950 3/25 32 6.7 22 3.9 20 3.8 17
Talkeetna 2C12 350 3/28 14 4.3 17 5.1 32 7.7 15
*Tokositna Yalley 2C30 850 3/28 48a 10.6e NO SURVEY - - 2
Tyone River 2C38 2500 -DELAYED DATA 18 3.1 - ~ 1
*W. Fork Glacier 241 5050 DELAYED DAFA 95 34.1 - .- 1
Willow Airstrip 2C09 200 3/28 T 21 5.3 11 3.2 27 6.5 17
MATANUSKA/SUSITNA :
Alexander Lake 2co2 140 3/28 27a 6.2e 25 7.0 40 10.5 18
*Bald Mountain Lake 203 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 4.8 37a |10.0e - = 3
Devils Canyon 2C186 1350 3/25 42a 8.4e 30 7.0 - - 5
Dutch Hills 2C28 3100 3/26 75a 25.5e 67a |22.0e el 2
Fog Lakes 2C14 2120 3/25 30 5.6 20 3.7 28 6.0 12
*Horsepasture Pass 2C15 4300 NO { SURVEY Jla 7.20 27 5.7 14
*[ndependence Mine 2806 3300 3/30 64 18.9 47 13.0 66 20.0 16
*Jatu Pass 2C37 4500 DELAYED DATA 63 21.¢9 - - 1
: ! :
MATANUSKA/SUSITNA: A
Alexander Lake ‘2002 140 4/28 20a 6.4e 16a 1 5.0e 28 , 3.9 16
*Bald Mountain Lake 2C03 2150 NO SURVEY 19 i 6.0e 34 9.4 17
Chelatna Lake 2C04 1650 N0 SURVEY ‘24 i 7.0e | 36 10.5 16
Chunilna Cresk 224 1750 4/26 32a 7.9e * 20a | §.5¢ | -- - 2
Devils Canyon 2C16 1350 4/26 34a 8.5e 21 3.1 .- -- 5
Dutch Hills 2C2 3100 4/26 61a 24.4e 55a |21.0e - - 2
Fog Lakes 2C14 2120 4/26 23a 5.8e l 10 2.5 22 5.5 12
*Horsepasture Pass 2C15 4300 4/26 41a 10.2e 30a 7.%e §§ 7.0 13
*Independence Mine 2806 3300 4727 57 19.7 33 1.5 85 22.7 12
*Jatu Pass 2C37 4500 DELAYED O0ATA 59  119.5 - - 1
*Kashwitna River Cirque 2C20 3900 4/30 58a 20.3e NO  SURVYEY -- - 3
Lake Louise 2C06 2400 4/26 18 a3 4+ 7 1,9 14 3.4 17
Little Susitna New 1700 4727 - 29 10.6 -- -- - - -
*Monahan Flat 2C07 2710 4/26 | 23 5.2 26 16.5 ;30 7.8 17
*Mt. Hayes 242 4200 DELAYED DATA .30 2.0 Y = i1
*Nugget Bench 2C10 2010 4/26 | 40a 12.0e : 37a {13.0e | S< j16.¢ 14
*Ramsdyke Cresk 2C29 2220 4/26 51a 15.2e : 48 15.5 - i - 3
Risley's New 930 4/27 9 2.8 -- - -- - -
Sheep Mountain 2C08 2900 4/29 25 5.9 1 24 6.7 15 I 4.0 23
*Sheap River 2C19 4100 4/30 38a 11.9e ; NO SURVEY == e 3
Skwentna 2C1 160 4/28 17 5.4 9a i 2.%e 23 7.4 13
Square Lake 213 2950 4/26 3 7.2 17 3.7 16 3.7 17
Talkeetna 2C12 350 4/26 6 2.3 2 1.7 17 j 3.8 15
*Talkeetna River Pass 2C22 5100 4/30 47a 14.7e « MO SURVEY - e 3
*Tokositna Valley 2€30 850 4/26 38a 1T.de 1 33a ; 7.de -= o= 2
Tyone River 2C38 2500 DELAYED DATA t 0 10.0 - i == 1
*Upper Kashnwitna River 2027 4300 4/30 45a 114.6e NO  SURVEY -- -- 3
*Y. Fork Glacier 241 5050 DELAYED DATA g2  |33.8 - ~ 1
Willow Airstrip 2C08 200 4/28 11 l 4.2 0 I 0.0 9 2.8 16

PREPARED BY:!
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FIGURE 4.1 - CONTINUED
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( misve Y wstvaaR Y ISTOMCALAVERAGE T )
- CRAINAGE 3ASIN ana/or SNCW COURSE gqn of Sn?\v Dagtn g::':'m Snzw Dcth C;g,:::;r Sng\- Qeotn C“:b::::\f i ::::::
NAME ’ Number ‘ Slavarion survey (incnes) {incnes) ‘nche) | finches) (incnes) {incres) | Yecord
]
SUPPLEMENTAL DATA (CONTINUED)
AS OF FE3RUARY
*MATANUSKA/SUSITNA: (CONTINUED)
Butte Creek 2C32 2900 2/5 15a 3.3 1a 2.0e - - 1
Caribou 2C33 4100 2/5 25a 6.8e NO SURVEY - - -
E. Fork Glacier New 5200 2/5 2% 8.4e - - o= - --
Ice Cave 2C40 4000 2/5 S2a 16.1e NO  SURVEY .= - --
Malemute 2C34 2600 2/% 22a 4.4e MO SURVEY -- - -
Pyramid 2C36 4850 2/5 25a 7.0e 24a 9.0e - - 1
AS OF MARCH
Butte Creek 2C32 2900 3/12 18a 4.7e 15a 2.5e - - i
Caribou 2C33 4100 3/12 28a 7.8e 2la 6.5e - - 1
Devils Canyon 2C16 1350 3/9 35 6.4 - -- - - -
E. Fork Glacier New 5200 3/10 27a 17.8e - - - - -
Ice Cave 2C40 4000 3/12 52a 16.%e 32a 8.5e - - 1
Malemute 2C34 2600 3/12 12a 2.% 18a 3.de .- -— 1
Pyramid . 2C386 4850 3/10 29 g.le 42a | 13.0e - -- 1
AS OF APRIL
Butte Creek 2032 2900 4/14 1% 4.8e 14a 3.8 - - 1
Caribou 2C33 4100 4/14 38a 12.0e 23a 8.0e - - 1
Devils Canyen 2C16 1350 4/18 38 8.5 - - - - -
E. Fork Glac. - New 5200 4/14 34a 11.0e - - - -~ -
Ice Cave 2C40 4000 4/14 6da 21.8e 32a | 10.0e - - 1
Malemute 2C34 2600 4/14 16a 3.5e 18a 3.8e - - 1
Pyramid 2C36 ° 4850 4/14 34a 11.4e 42a | 14.7e .= .- 1
AS OF MAY
Butte Cresk 2032 2900 5712 93 2.0e 8a ¢.0e - - 1
Caribou 2C33 4700 5/12 32a 1Q.5e 18a 6.5e - - 1
Devils Canyon 2C16 1350 5/11 22 6.2 - - - - -
€. Fork Gilacier New 5200 5/12 3%a 12.3e - - - - -
Ice Cave 2C30 4000 5/12 63a 22.6e 32a 9.5e - - 1
Malemute 2C34 2600 5/12 %a 2.0e 9a 3.0e - - 1
Pyramid 2C36 4850 5/12 36a 12.2e 35a | 14.5e - - 1

a - aerial marker reading

e - estimated -

*The Upper Susitna River aerial markers in jthe Matgnuska/Susitna region are set in very ayposed
locations. They do not represent a true spowfail] but are indicative of lthe actual snow{on the
ground over very large areas. Their locatfions ard generally areas of brogd, f1at and smooth
topograohy, well away from lee slopes, and dritting snow deposition areasi; however, theylare
occasionaily subjected to moderate to severe wind jscour.
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5 - ICE

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.

5.1 - lce Formation General Obsarvations

Individual crystals of ice called "frazil" are generated in the colder
turbulent river reaches such as Vee Canyon, Watana and especially
Devii Canyon. With air temperatures near -10.0°C the upper layer
of water in these areas becomes supercooled and small frazil ice
crystals are formed. If the water is well mixed, then a
tremendous number of these crystals are 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 srushed, broken and re-emerge as masses of individual
crystals, usuaily only a few inches in diameter.

Entering slower water, this frazil slush will again aggiomerate and
form ice sheets which proceed downstream as Iong ribbons of
individual pans measuring 2-3 feet in diameter. Entering Devil
Canyon beyond the Devil Creek confluence, these ribboris of ice
pans are broken up and mixed with water and additionai 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.

in October, when air temperatures began to fall below 0°C 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 floes 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 combin.d 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
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pack up against the leading edge, &entually 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. An
ice cover would not normally develop under these conditions
{Newbury, 1969). 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 charnel 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.

When the flow of the impounded water has decreased to the critical
velocity for the accumulation 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 development. 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," April 22, 1981. The ice thicknesses measured were
greatest over the stesper 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 "The WNelson River: A Study of Subarctic River
Processes', (1969).
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5.2 - Chronological Field Observation, Freezeup

September 28, 1981 - Frazil ice was first seen by RE&M personnel at
Gold Creek. Alaska Department of Fish and Game field crews
experienced outboard motor problems due to ice intake.

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 0°C. 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. I|ncreasing 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. lce 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-
tinuously across 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.

October 6, 1981 - In contrast to the first reconnaissance flight,
aimost no frazil or flowing ice of any form was observed. The low
temperature during the previous night was -4.2°C at Watana and
-2.0°C 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.

Qctober 29, 1981 - With air temperatures fluctuating above and
below 0°C 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 untili 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 -2.4°C.

in the Chase vicinity concentrations of ice pans of 2-3 feet in
diameter were often seen extending from bank to bank. Border

s16/a 5-3




»

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.

November 2, 1981 - Temperatures had remained consistently low
for several days, with an average temperature of -11.0°C. Above
the mouth of Deadman Creek, the bordéy ice had sufficiently
extended into the channel to close the channel and form an ice
bridge. lIce 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 "elbow" 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 conflusnce area. See Figure 5.2.

November 6, 1981 - Cold air temperatures persisted, and the
following aerial observations were recorded. Below Talkeetna, 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 Chulitha 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 formaticns 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 cenfluence. The ice cover and bridges
through Devil Canyon remained stable with no significant growth
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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 18, 1981 - The air temperatures continued to decline,
ranging from -12°C at Talkeetna to -16.0°C at Watana. The
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 Chulitha 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 oreviously 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.

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, wusually less
than one-half mile long. The open channel above RM 127 was
40-50 feet wide, and contzined 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. lce progression seemed to have stopped above Devil Creek
and border ice growth appeared to be the only development.

January 4, 1942 - Air temperatures remained consistently cold
through Decenber 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 «ater 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. Abo+e Sherman, the open leads became more
numerous and generally longer. Above Gold Creek, the river was
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open but had many ice bridges. Little had changed through the
Devil Canyon reach and further upstream.

March 10, 1982 - The lowest temperatures of the season vere
recorded in January, with a general warming through February
and March.

A reconnaissance flight revealed that the Susitha 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 Talkeetna
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.

5.3 - lce Breakup, General Observations

The ice disintegration process on northern rivers is
characteristically related to an increased discharge resuiting 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 decaving 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.

The ice at this stage is undergoing a process of deterioration
called "candling". \mpurities 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 movember 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.

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
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the passage of some ice blocks, and additional floes will accumulate
upstream. With the flow constricted, the water ievel upstream will
rise. If the jam can resist such pressure, the water continues to
rise until it overflows inte 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.

Figure 5.9 shows a section of the U.S.G.S. topographic map, D-6,
Talkeetna Mountains Quadrangie. 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 going 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.

lce 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" line.

The principal effects of river ice breakup are summarized by
Newbury (1969):

1. An annual cycle of bed erosion and infilling occurs
where unconsolidated material was present in zones of ice
accumulation.

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

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 accumulation.

The 1982 bre up on the Susitna occurred from May 10 through
the 15th, very close to previously recorded breakup dates (R&M
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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 0°C at Talkeetna to -6°C at Denali. Table 5.1
tabulates the snow depths and water content prior to breakup.

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 exceptiori of the same
ice bridges reported all winter. At Devil Creek, the continuous
ice cover resumed and extended to the Watana Creek confluence.
Occasional cpen 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 overfiows 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 nad 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 ware 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.

May 10-15, 1582 - 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
than "breaking up". 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 {loes
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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 128 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
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 biocks were stranded
on sand bars and bank areas adjacent to the Chulitna.

From May 12-15 a jam occurred at RM 107, flooding the railroad
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 railroad 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 reasistent 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 claim 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 duriiig 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 Talkeetna
where a cabin, situated on a 10-15 foot bank, is potentially
threatened by future breakup scouring of equal severity as this
vear'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 702. Areas most notably damaged by ice were
characterized by mature (15-20 inch) cottonwoods and birch trees
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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 unconsolidated cobbles and sand, suggesting recent
deposition. The ground on the islands was covered by 3-4 inches
of freshly deposited silt, and ice blocks were observed within the
forest, all evidence of a major flooding event. The jam which
caused this flooding was not observad.

In addition to the ice jam at Chase, the Alaska Railroad reported
damag: 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 forined
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.

Upstream of Gold Greek between RM 141 and 142 is another over-
fiow channel (Slough 21) which receives flood waters during
breakup and high summer flows. Extensive damage to the channel
and overbank vegetation was repcrted 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.

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 consuited for further
documentation of additional jam locations.

5.5 - !ce Thickness

To further define the 1982 ice regime and to strengthen the data
established in 1980 and 1981, ice thicknasses 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.

Holes were drilled through the ice cover at :everal 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 datz can be compared with the 1980-81 Susitna River ice
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thicknesses tabulated on Table 3.1 in the 1981 lce 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.

5.6 - Devil Canyon lce Shelves

During the winter of 1980-1981, an extensive leveling survey was
conducted through Devil Canyon. The 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, Velocity and Water Level
Data for the Susitna River at Devil Canyon, (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 vyear 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 Canyeon 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 tc
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

lce Thickness (ft.)

Number of

Snow
Location Date Average Maximum Minimum Observations Cover (ft.)
Crest Gages at 3-11-82 4.8 7.3 2.9 3
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
LRX-61 4-16-82 3.8 6.0 3.Q 24
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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1982
Station
Designations

TABLE 5.2

PRELIMINARY ELEVATIONS ALONG ICE SHELF
THROUGH DEVIL CANYON
Date of Observation: March 12, 1982

T m 9 O ®W »

Distance From Top of ice Water Surface
initial Point ice Elevation Thickness Elevation
(feet) (feet) (feet) (feet)
0 881.6 12 870.1
300 880.0 10 869.6
800 878.0 10 862.0
1050 874.6 16 858.6
1250 871.7 22 -
1350 871.4 16 -
5 - 12
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FIGURE 5.1
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FIGURE 5.2
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FIGURE D.o>
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LEADS EXTENDING TO INDIAN RIVER
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]((QE?-I I\V/ FLOODED TRACKS AND OVERBANK ’ ’
CAUSED BY ICE JAM AT CRX-11
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FIGURE 5,7
DAMAGED BRIDGE SUPPORT AND TRACK

SECTION ADJACENT TO RIVER MLE 108
MAY 13, 1982
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ATTACHMENT A

DAILY CLIMATOLOGICAL SUMMARIES FROM OCTOBER 1981
THROUGH MAY 1982 FOR WEATHER STATIONS AT TALKEETNA,
DEVIL CANYON, WATANA CAMP AND DENALI.
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OBSERVATIONS AT 3-HOUR INTERVALS

JAN 1982
TALXEETHA, ALASXA

CEILING: UNL INDICATES UNLIMITED
WIND OIRECTION: DIRECTIONS ARE THOSE FROM WHICH THE WIND BLOWS, INDICATED IN TENS OF DEGREES
FROM TRUE NORTH: 1.E., 09 FOR EAST,

00 INDICATES CALH

18 FOR SOUTH, 27 FOR WEST,

SPEED: EXPRESSED IN rKNOTS, (MPH = KNOTS X 1.15} IS THE fastest OBSERVED 1-MINUTE VALUE.
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s TORNADO 2L FREEZING DRIZZLE IPW ICE PELLET SHOWERS BN BLOWING SAND
T THUNDERSTORM S SNOW A HAIL BS BLOWING SNOW
Q  SOUALL S SNOW SHOWERS F FOG BY BLOWING SPRAY
R RAIN SG SNOW GRAINS IF ICE FOR K SMOKE
RW RAIN SHOWERS SP SNOW PELLETS GF  GROUND FOG H  HAZE
ZR FREEZING RAIN I ICE CRYSTALS BD BLOWING DUST D DUST
L ORIZILE [P ICE PELLETS




U. 5. DEPARTMENT OF COMMERCE | STATION
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HUMBER OF OAYS WITH -

« GREATEST IN 28 WAS,

MAX. 12* OR AELOW o

mu(.}agoﬂ Aagve !

MiN. 32° QR BELOE_———__._._]("—_

MM, 0* OR QELOW D
HEATING DEGREE DAYS (Bete §5°)

TOTAL THIS MONTH é f ?

DEPARTURE FROM NORMAL _t_Z_Q_.

SEASONAL TOTAL z l 9_ Qi
DERARTURE FAGM NORMAL j: 6 2

COOLING DEGREE DAYS (Hesw 45%)

TOTAL THIS MONTH

DEFARTURE ¥ROM HORMAL . .. §D

7‘5-::"“ F-4 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL WEATHEN SERVICE
WSCHO, TALXEETNA, ALASKA
MONTH T E YEAR
PRELININARY LOCAL CLINATOLOGICAL DATA My 1982
LATITUDE LONGITUDE GROUND ELEVATION {H) STANDARD TIME
62 ° 18/ i50° 067 #345 ATASKAN
TEMPERATURE °F PRECIPITATION (In.) ?’10' WIND SUNSHINE :
on. |peores onvs "ﬁ!‘;s % FASTEST MiLE 73‘“ % 2 - ] e 9
3 uaxio | wiee | aven. TFume |—an ST} s Hm ':,‘,:,% reasE # (iiny | conr gg.. ocCuRRENCES ? § ; §
AG rnouf e coord evEne ce  |omouno srzeo | pimec. e vig Q
e e e Aot} reiers D_zgﬂlnm sl | Tion sme| X358 8’ é‘ i\; §
1 2 a3 “ 5 [.7¢ 1 7 ) L] £ 10 1 2 13 14 15 . (k4 18 19 22
JCTIEFE TS 3lo | © o o [4.51)1a [/S4] (7 M _ o
{41 (I3 136 3| | © o o [3.71Y 894117 M 1<~ &)
HCREELEES Rilo|l v | [o 4 ~1/8 1213 M 13-
AR EENIES ol T 1T e+ |)2 |03 /(% M c |X
ST 194 1 3% D7l ! © (=) Q 1 7ol/4 1321213 M
slyo (X T4y 316 .04 ] O o IS ittt 1Y 121 M
AEYEETHEEEY Holo .ol | © o 13.t1l7 /s 117 M (e}
180 [ 3y 1vS Jolo |.ob [ O © 4.0l X 95|47 M IS o
(197 |32 |93] oo Qoo [o (3B 7 [Ra]47 M = =
wiso | 37T |9+ g: i3l o lo 15.6] Y 199 27 M =3
w14y 137 194 Slo .t ]l o Jo+{s} T jot |19 M Q1%
iyl 131 {40 Sl .05 ] o C 4 3l/a|=27]122 ™M
H1a 3o 1M S 4IG L T o) O 1261 7 11341 21 M
“l3d 1Y |40 35[0 =) o O {431 % 11584 1
sl 131 143 [2Ac ] o o) O jsLl/a i s
w54 J.d3 LYH = | O Q O o ILYl1TIusS |23 M [«
wisd IS 147 FEEN &) o _KAMNIY I\ 123 M el
WS (35199 Kifo 90| o oS ylia [t 1]/ ™M o X
wid4 13 43 Q3o | T [<) © |50l 110 123 M
wlfy 131143 Qo | 7T o 1o [55l/a113123 M
alog 132l yy D1 o o o 1o |SelIS 97 1
21,0 (3¢ |44 SRR o O 153l 11X 4
a1 L3347 1 |O O © O 1241777 0% 1
|y 39148 mMjo]l.c3 ] o o 1591171/ |27 M .
s |SS 14314 s o | 1 o |lodb.3l/I3a9c ()7 M o |X
=21 T340 | ¥4 1L lo |9l o c (24 1 199123 M\
A ETRET S 170 [.cw | © o 144113 11X% 123 M
wisO N4 1slol. 14 | o o |[Ka3lX 1§ 1D 1
LA LW e 2 YT i2]lc .04 | © o 1531 % 1l Is)
el 1 3414 s 1o | T [« o [3.11 9 I3y 11/
w3 159182 j12lol o o O (SNI3 |37 |23 M
poal L o] I?Da’l — | —lesAd 0 (-3l T [—l5LS — — —
el L2 T (23| = | == || = | —— | — DI ESAEN —_—
e > 22y | s M——
TEMFERATURE DATA PRECIPITATION DATA WEATHER SYMEOLS USED IN COLUMN 16
AVERAGE MONTHLY Lf :S' TOTAL FOR THE MONTH ——L}_l__ $0iy NUMBER OF DAYS = t 2 FOG
ODEPARTURE FROM NORMAL—-—I—‘—L— DEPARTURE FROM NORMAL. . , N, CLEAR (Scelfe 03} M 22 FOG REDuClNGL\ét‘S;BlLITY
HIGHEST, " ’ ON l GREATEIT IH 24 HRS, D

CLOUODY (Scale 8=10). A= 0K PELLETS
N, WITH 0.01 INCH OR MORE PRECIS, .____Il_ 3= HAJL
yd =~
oN é

LT wiTH 0,10 INCH OR MORE FRECIK
4 o4
L4 JO S

SNOWEALL, 1CE PELLETS

YOTAL FOR THE KONTH

GAEATEST ORPTH ON unounol WITH 0,50 INGH ON MORE PRECIP,

Qo

PRESSURE DATA, WITH 1,20 INCH OR MORE PRECIS,

>
wicnest seasveve L0 L8 i, on L7
vonest sea-teveL 28X 1w on T .

X = ToRNADO

10~14 . TO | MILE OR
oH PARTLY CLOUDY (Scale 4-7) .___._m__ 3 = THUNDER

6.3 GLAZE OR RINE
BLOWING GUST OR BLGWING
7 % SAND REDUCING /SRY TO
} MILE OR LESS
8% SHOKE OR HALE

3.2 DLOWING SNOYW

MAX(MUK PRECIPITATION

Dt (Minaine) ] 13 \[3 20 30 Fty 0 £0 100 120 189 160
i 7127
EMOED: DAYE
TIME
# Average wind spoed is basdd on 2l hours unless etherwise indicatszd

Tastest one minuts wind speed and its dirsction,

SEASONAL TOTAL O

@ Symeptic data iz based on 6 hours unless etherwise indicated,
PRFARTURE FROM NORUAL O [+ 8now data is ebtained at CHO0A whers indicated,

1/ Indicated only the last ef saveral cecurrences,
O3 FORN ol FUPERSEOES WS FONM ol 192741 WHICH SHOULD BE UKFA GMTIL EXISTING STOCK 1S OEPLETED.
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING October, 1981

m SR DR GoW . Soe

RES. RES. AVG., HAX. MAX, . 0AY‘S
HAX.,  NIN,  HEAN  WIND WIND WIND GUST  GUST P/VAL MEAN HEAN SOLAR
DAY TEMP, TEMP. TEWP. DiR. SPD, SPD, DIR. SPD. DIR, RH DP  PRECIP  ENERGY DAY
IEBC DEGC DEGC DEE M/S  M/S  DEG  M/S X DEGC WR/SGi
i b33.3.2.1 235333 FEREN £ 333 E3.3.3.3 AXR¥ %%k X%R XXX %% ERPAX *i5% FERRER i
@ 2 E 2333 t 3338 ] EXXRR AX¥% £ 3:3.31 $X%% *4% XA AN %% $RE%% £%%% b 30333 2
i) 3 -9 -0 -6.0 047 2.3 2.4 Dbk 6.3 . HNE
250,417 DD
[ -78.9 0.8 P03 3
.Eﬁ 4 d <38 -1.9% 4 53 55 03 %5 NE 2 -2.6 0.0 1518 4
L 5 2.4 -25 -1 047 2.6 2.8 03 83 N 23 -19.6 0.0 1883 5
% b 3 -42 2.0 958 2,7 2.9 076 B3 HE 24 -20.4 b 1448 6
i 7 -5 7.7 -4 083 3.9 41 017 B9 NME 19 -24.1 0.0 7438 7
B 8 -5 =30 -18 053 3B 3.9 064 7.6 NE 22 -21.2 0.0 1605 8
~ 9 2.6 3.3 -4 069 23 2.7 064 7.0 EME 29 -17.0 2 2080 9
Eﬁr 10 1.8 -48 -15 03 1.7 1.9 04 7.6 NE 3 -18.3 0.0 2080 10
‘ 11 -1 28 -1.5 00 5.1 5.2 063 11.4 ENE 43 -12.5 6 948 11
~ 12 23 - 1.0 045 4.4 45 060 7.6 NE 41 -10.8 4.4 1320 12
13 3.7 4 2.1 13 1.2 1.5 054 7.6 NE 48 B 4.0 1405 13
% 14 4,5 -2 2.2 018 3 9 258 3.2 E & 9.2 LD 1330 14
~ 15 3.4 2.3 b 029 1.1 1.5 085 3.2 E 32 -15.5  b.0 1598 15
o 16 25 -2.9 -2 03 2.6 2.7 044 A3 NE I -147 0.0 1385 16
Eg 17 3.4 -1.9 8 019 1.0 2.5 345 8.3 M 26 -1B.0 0.0 1373 17
j 18 3 7.3 35 s 3 9 05 3.2 WS 3F -16.3 1.0 795 18
: 19 -28 -12,3 -7.6 038 2,5 2.7 042 63 M 21 -283 0.0 1328 19
‘gF 20 -8 -48 -28 054 52 5.7 0hb 10,8 ENE 26 ~19.5 0.0 985 20
{ 21 43  -1.0 1,7 080 47 5.3 067 12,7 EME 30 -14.4 &b 843 21
| 22 2.6 A 1.4 0600 1,2 1,5 064 7.0 ENE 33 -14,2 2.0 883 22
B 23 2.8 1.0 1.9 032 2.5 29 073 B3 NN 28 -15.0 4.8 705 23
gﬁ 24 2.8 -23 2 245 2,0 2.6 245 7.0 MWW 25 -19.3 8 93 24
) 23 -3 34 1.7 0 1.0 1.9 057 5.1 S4 20 -23.0 0.0 733 25
, 26 -3 50 27 045 2,9 3.1 24 5,7 NNE 10 -30.2 0.0 1050 24
§§3 27 2.2  -5.9 -4.1 (&b 4,7 49 078 9.5 NE 10 -30.8 0.0 1630 27
2 2 -2.5 -60 -43 (49 57 58 0% 95 NE 11 3.0 0.0 §s8 28
29 -5,0 -10.7 -7.9 0% 3.2 5.3 04k 10,8 NE 11 320 0.0 960 29
T 30 3.6 ~i1.6 7.6 057 2,7 2.8 04 7.6 ENE 12 -32.3 0.0 928 30
é&j K3 -6,7 -13.6 -10,2 9838 1.9 2.0 038 43 ME 15 335 0.0 1075 31
" NONTH 4.5 -13.6  -2.1 049 2,7 3.2 047 127 W 34 -20.7 .0 38063
%i GUST VEL, AT MAX. GUST MINUS 2 INTERVALS 10.8
el GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 12,1
) . GUST VEL.. AT MAX, GUST PLLUS 1 INTERVAL 10,8
g; GUST VEL. AT MAX., GUBT PLUS 2 INTERVALS 10.8
NOTE: RELATIVE HUMIDITY READIMNGS ARE UNRELIARBLE WHEN WIND SPEEDS ARE LESS THAN
i ONE METER PER SECOND, SUCH READINGS HAVE NOT REEN INCLUDED IN THE DAILY
%“ OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POQINT.

wxx% SEE NOTES AT THE RACK OF THIS REPORT  w%x%%
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DATA TAKEN DURING November, 1981
RES. RES., AVG, HAX., HAX, DAY’S
HAX, MIN. MEAN  WIND WIND WIND GUST GUST P/VAL MEAN HEAN SOLAR
DAY TEMP, TEMP. TEMP. DIR. SPD, §PD. DIR. SPD. DIR., RH DP  PRECIP  ENERGY DAY
GL DEGC DEGC DEE WS #W/S DEE W/8 Y DEEC MM ¥H/50H
1 -7.7 -14,8 -11.3 039 3.3 40 0% 8.9 ENE 13 -M.2 0.4 1039
2 =21 -12.3 -7.2 182 1.4 48 (77 133 K 5 -5 0.0 720 2
3 -8.6 -15.4 -12.0 052 1.7 2.4 183 7.8 ENE 15 -33.7 Db B8 3
4 -6.7 -14.8 -i0.8 020 B 2.1 025 7.0 W8 17 310 1.2 LET |
5 -11.8 -12.7 -14.46 39 8 1.1 (23 2.5 N 15 -3.5 0.8 &F 5
& -12.8 -20.5 ~14,7 1049 24 2.8 13 8.9 ENé 15 -37.2 0.0 pY0 6
7 -4,8 -12.7 -B.B 049 53 5.6 048 2.5 KE 12 -32.8 2 |8 7
8 -3t =122 7.7 199 3.4 35 179 2.5 ENE 17 -29.7 G.0 340 8
? -4 -11.9 =52 W4 3.2 5. 071 10,8 ENE 18 -27.7 1) 75 9
10 2.6 -1.3 7 73 b2 b6 085 146 E 14 - -263 0.8 A28 10
i1 2.7 -3.7 -9 08 43 445 1 121 ERE 9 -29.0 4. Bef 11
12 g =93 -4.5 0454 40 41 03D 8.9 ¥ 18 <305 0.0 43 12
13 -4,3 -13.1  -8.7 (059 2.2 2.4 1083 9.7 ENE 12 -33é 00 638 13
14 -12.2 -20.2 -15.2 Q4B 12 2,0 1074 44 ENE 16 -353 0.0 348 14
15 -7.9 =146 -11.1 075 3.8 A0 047 7.6 ERE 3 -313.2 0.0 1158 15
16 -3.8 -14.8 -12,.3 (74 67 67 073 10,8 ENE 74 -34.0 0.0 492 14
17 -11.7 -12.8 -12.3 045 64 64 N 8.9 ENE
111.7 1D
-34,8 0.0 1920 17
TR EEEEE  EREEY  RREER O NEX O KENN AR REE  ENEX RRX X HONE  HRER BEERS 10
19  -15.6 -~16.4 -16.0 1087 2.0 2.2 099 38 E
2b1 1D
-36.6 0.0 i 19
2 -89 -243 21,6 77 2,4 2.4 182 3.8 E :
297.543 10
-40.1 b 970 28
21 -12,8 -24.2 -18.4 U7 42 A5 1056 16,8 ENE
135,993 DD
-37.1 0.0 606 2%
22 -12.2 -18.6 -15.4 1059 73 7.2 067 18,8 ENE 74 -6 0% a5 22
23 8.7 -14,7 3.0 (&7 3.2 34 N 9.5 ENE 99 -34.3 0.0 237 23
2 -8,7 -11.8 -10,3 052 2.2 2.6 kb 8,2 RE 51 -30.8 8 M5 24
29 -49 -14.6 -9.8 (059 g0 1.2 043 7.0 NNE 52 -28.6 0.0 705 25
26 -4 -83 -67 055 4.6 4.7 40 99 N 31 -265 2.8 288 28
27 -42 7.0 -5.4 250 1.2 2.0 226 6,3 WAN 2 -22.7 0.0 83 27
28 5.7 -10.6 -B8.2 348 b 1.0 263 25 N 23 -28.0 0.0 3806 28
o -9.2 ~11.7 -10.5 056 47 49 4 1A NE 19 -29.7 0.0 43 29
30 -45 -0, 7.3 W5 3.4 5.6 062 121 NE 12 -H.7 b 233 30
HOWNTH 8.7 -24.3 -10.1 058 32 3.8 085 146 ENE 37 -32.0 5.4 16998
GUST VEL, AT MaX, GUST MINUS 2 INTZERVALS 13.3
GUST VEL. AT MAX, GUST MINUS 1 INTERVAL 14.0
GUBT VEL, AT MAX. GUST PLUS 1 INTERVAL 14.6
GUST VEL., AT MAX. GUST PLUS 2 INTERVALS 14.0
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MOMTHLY SUMMARY FOR WATAMNA WEATHER STATION
DATHA TAHKEN DURIRE Decewmber, 1981
RES. RES. AVG. HAX., HiAX, DAY’S
WAX,  MIN,  MEAN  WIND WIND WIND GUST  GUST P'VAL HEAN HEAN SOLAR
baY TEMP. TEMP. TEWP, DIR., 5PD. SPD. DIR. 5PD. DIR, RH DP  PRECIP  EWERGY DAY
BEEC DEGC DEGC DEE H/S WS DEE  W/S Z DEGC M WH/5GH
1 -3.3 %8 -7.6 &b 6.3 6.4 066 14,6 ENE 15 -E%.6 0.9 RE
2 7.4 -14.3 -1, 057 20 2.7 23 6,3 ENE 20 -29.9 1.4 R 2
3 -65F -121 9.5 2N B 1.5 24 8.9 B84 23 -27.6 3.0 3
4 -8.8 -168 ~-12.3 (21 1.7 2.2 (6b y.5 N 21 -3l 24 300 4
3 -1 -6 -13.1 073 2.4 2.6 068 9% E 14 3.3 0.0 165 5
& -9.6 -18.9 -14.3 (33 2.8 2.9 73 7.0 NE 13 -346 0 0.0 198 &
7 -17.1 -23.7 -20.4 058 1.7 1.8 1055 5.7 ENE 14 -39.2 0,0 9 7
8 -i6% -25.3 -21.1 Q&4 2.7 2.8 1033 7.4 ERE 17 -40.4 0.0 348 8
9 -18,4 -24.2 -21.3 077 2,0 2.1 8 4,4 E 17 -3.46 0 0.0 2% 9
10 -12.6 -2 -17.1 7 49 54 073 10,2 ENE 15 372 0.0 123 16
11 -8 -6 -13.7 147 6,1 6.2 046 9.5 HE 15 -34.8 0.0 138 11
12 -3.6 -18.5 -8.1 (48 6,0 6.1 D41 8.9 N 19 -29.7 B 78 12
13 -4,2 ~-15.68 9.9 097 3.7 3.8 .03 10,2 ENE 15 -32.2 0.0 113 13
14 -9.3 -17.1 -13.2 089 2.8 2.9 074 7.0 ENE 15 -34.6 0.0 148 14
13 5.5 -12.6 9.1 034 5.8 5.9 04 W8 K 12 -322.8 0.0 118 15
6 -2.4 -10.3 -56.4 (038 73 7.6 090 159 ENE 1§ -29.3 0.0 178 16
17 4 3.2 -1.2 069 b4 6.6 D62 13,3 EHE 14 -25.8 0.0 25N 17
18 1,7 41 -1,2 Q6s 4,3 5.0 062 14,6 ENE 20 -22.0 0.0 275 18
19 3.3 -11.7 -7.5 47 1.2 1.9 078 5.1 NNE 2§ -25,2 2 3N 19
20 =53 -i1.7 B (053 2.3 2.5 46 6.3 HE 16 -30.3 0.0 200 20
21 -9.2 -15.8 -12,5 169 A 1.0 088 3.8 588 24 -27.7 0.0 33 21
22 -i1.2 -19.3 -15.3 (044 4,5 4,7 033 9.9 NE 20 -32.5 0.0 273 B2
23 -6,2 -11.4 -8.8 048 5.7 5% 0 133 N 14 -314 0.0 220 23
24 -6.3 -121 9.3 %43 1,7 1.8 032 4,4 MMM 22 -27, 0.0 335 24
25 -8.8 -14.2 -11.5 043 1.6 2.2 026 7.6 E 2t -29.% 0.0 295 25
26 -8.7 -20,3 -14.3 004 2.2 2.8 128 8.3 NNE 14 -35,0 0.0 130 26
27 -i7.2 -28.7 -22.0 07 31 33 8.3 E 17 -40.7 0.0 138 27
28 -19.4 -27.8 -23.6 (B4 3.4 3.5 83 B3 E 18 -41.9 0.0 163 28
29  -25,1 -32.0 -2B.6 04 2.3 2.4 sl 3.7 ENE 19 44,7 0.0 133 29
3 -21.1 -32.5  -26.8  Q6b 3.7 3.7 (0% 9.3 ENE 19 -3, 0.0 133 30
3N -El5 -26.1 -23.8 (078 21 2.2 0ab 7.0 E 17 -4t6 0.0 110 3
MONTR 1.7 -32.5 ~-13.7 058 3.1 3.6 090 189 ENE 1B 335 7.0 4725
GUST VEL., AT MAX., GUSBT MINUE B INTERVALS 12.1
GUST VEL.. 4T Max, GUST MINUS 1 INTERVAL 13,3
GUSBT VEL., AT MAX., GUST PLUS 1 INTERVAL 14,0
GUST VEL.. AT MAX, GUST PLUS 2 INTERVALS 11.4
RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LE
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Januvary, 1982

sy

RES. RES., AVG, HAX. HAX. DAY'S

e HAX,  HIN,  MEAN  WIND WIND VIND GUST GUST P/VAL MEAN HEAN SILAR
g% DAY TENP., TEMP, TEMP, DIR, SPD. 8PD, DIR, 5PD. DIR. RH DP  PRECIP  ENERGY DAY

- DEGC DEEC DEGC DEE WS N/8 DEE M/S 4 IIEEC M WH/SEN
ﬁ 1 -20.6 -26.4 -23.5 1074 2,0 2.1 085 5.7 E 18 416 D0 13 1
L] 2 =229 -27.0 -25.0 065 18 1.9 N 3.8 ENE 18 -42.4 0.0 280 2
3 -2 -27.2 -RH2 N 2.0 2.1 081 44 BENE 1B 423 04 223 3
§ -163 -23.8 -20.1 1084 15 1.7 158 5.7 E &8 -3%.1 0.0 130 4
§§ v 17,9 -272.% -22.9 087 2.9 346 090 1.2 E 1B -41.9 0.8 18 9
& =246 -13.8 -29.2 085 44 446 085 10.2 E 19 -44 0.0 165 6
7 -&_S5 -4 -20.0 1052 2.6 28 077 6,1 NE 20 -25.2 D.D 18 7
ﬁh 8 -163 -31.4 -9 1057 45 A8 053 10.2 N 17 -40.6 0.2 205 8
] 9 -17.6 -20.2 -18.9 061 8.2 8.3 064 146 ENE 16 -3B.3 0.8 133 9
1t -1246 17,7 -15.2 082 3.9 5.6 051 127 ENE 13 3.7 0.0 215 1
i1 2.8 -163 -13.1 078 45 45 &4 8.9 ENE 14 -3/.2 0.} 185 11
gg 12 -8.1  -16,0 -12.1 089 2.3 2.5 108 a7 B 21 -4 0.0 338 12
- 13 -8 -26.9 -16.4 065 &7 3.0 054 5.2 ENE 17 -35.8 0.0 725 13
" 14 -146 -18,7 -16,7 691 8.8 8.9 062 146 N 15 371 0.0 243 14
l¥3 15 -18.4 -23.6 -21.0 097 41 43 042 108 EME 18 -5 0. b 15
Jg 16 -19.2 -27.8 -23.5 064 a1 2.2 18t 4.4 ENE 55 416 DD 129 16
17 -i1.8 -2435 -18.2 065 13 1.8 %4 63 ENE 13 -38.3 0.0 323 17
7 18 -i6.0 -23.4 -19.7 1056 1.5 2.2 1075 8.3 ENE 16 -39.3 0.0 285 18
éz;; 1y -13.3 -2.8 -17.1 D22 23 2.9 6.5 NN 15 -37.8 0.8 413 19
' 20 -~15.0! -21.8 -18.5 (48 8 9.9 071 10,8 ENE 15 -37.2 0.0 U3 a
. -147 -177 -162 057 0.4 10,4 D35 152 ENE 1§ 320 OB i 21
REREE  RNNRE  RERAE XEX AR REER . XXM RREX RN W EREXE O HUNX FRxENN 22

]
2R

ERXBE  RRERE  REREN  HEX BHRE O RENE  XKE EEEE  ENE RE O KkuEx  atER maexy 22

24 RNEER  WEREE O BNANE  REE O NEXE O XEEE  NEM FRER  RRE BB RNMEE O XERR XXaaNx D4
25 EAENE  KEEKE  BENEE  REK O RRKE  KNKK  EEX  NEXE KKK BR O KEENE XN HXERE 25

<281 -30.3 -29.2 075 29 331 0% 3.7 EME

oy
[
o

123,517 1D
-43.8 0.0 107 24

i1 27 20,3 -240 -22.2 050 75 7.4 M5 10,2 NE
i 126,148 DD
| -40.8 0.0 845 27
B -107 25 -~164 052 69 7.0 059 127 M 3 -M3 0D 283 28
29 -10.2 -26.7 -18.5 084 30 3.2 07 7.4 E 25 -2 0.0 480 29
W -8 -2%7 -19.3 0% 2.2 25 195 8.4 E
174,446 DD
1, 358 00 570 30
i -0 -13.0 -10.6 048 b &4 0SB 9.5 NE 16 336 0.0 566 31
i . MONTH -8.1 -33.8 -20.1 063 3.7 A0 054 152 ENE 25 -38.8 0.0 7747
GUST VEL. AT MAX., GUST MINUS 2 INTERVALS 12.7
GUST VEL., AT MAX. GUST MINUS 1 INTERVAL 13,3
GUST VEL., AT MAX., GUST PLUS 1 INTERVAL  14.0
T GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 13,3
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING March, 1982

RES. RES.. AUG. HAX, HAX. DAY’S
HAX.,  NIN.  HEAN  WIND WIND WIND GUST  GUST P'VAL HEAN MEAN SOLAR
DAY TEMP., TENP. TEWP, DIR, SPD. SPD. DIR, SPD. DIR. RH DP  PRECIP  ENERGY DAY
DEEC DEBC DEGC DEE W/S WS DEE W/S 2 DEETC MM WH/SOK
1 sweEk BRENR O BERKE O RER  RREE O MRER BN HRER REE NE ENERk RERE oo |
2 MHEER  HNEEE BRNEE  RRE O NEER  NOHE REN REXE SNE ¥R NN MR XN 2
T eeEEE EREEE  HOROE BRE RERR RRER NER RRER N LR NRNEE O KENRK WmeHE 3
A EeEEE ROHEE R XN HERK RNNR REX OO ENE BE NN BNEE o |
T REEAR ORRERE O REAKE MR RRNE  MOHE  NNR BN ERR ME NNENR  ENEX mbue
b HEEAE  RENEX O ERENX  ENE NRNE  ERER O BEE BREE BEN RE O RREEE O BEKE RKRENR b
7 ERREE  ERMEE O RMEEE  BNE BREK BRRE RRE KERR BNE KK NENRE O KENR KN 7
B owEner NERNE MO REE RRGE  MRER K HHDE BEE OME RENRE  REKE moae @
T weERE  EXNEE  REERE  REE HEEE NNRK RRE HHER O RRE OXE O BENRR B REKBE 9
10 Exex W0 HREHE N EXNE O BNER BRE HEHE O ERR XE BBt oeel peoos 1)
11 BEEEE  REENR  NMHRE  RRE RERE RRNE O RERE HERE EKR BE BRNER ek weeos (1
12 BB HOHEE O XEERE  ENE RENE HEOE REE NREE MR BK O RNNEE BHEE sooEx 12
13 -161 -1.1 -161 038 20 2.0 038 3.2 NE 15 -36.7  wEwx ¢ 13
14 -103 -193.7 -15.0 048 35 37 8 7.0 NE 14 -35.8 0.8 i 14
15 -84 -19.3 -13.9 037 A6 47 056 8.9 EME 13 -35. 2 15
6 =57 -11.7 -87 (8 2% 3.1 02 7.6 EME 12 -32.7 b 0 16
17 23 -7.4 2.6 051 26 34 04 B89 M 11 35 2.0 3 17
18 -8 -41 =25 045 1.8 28 8% 7.0 W 10 -i0.2 0.0 2245 18
19 21 7.8 -5 W7 2.6 2.9 07 B9 ENE 14 287 00 2743 19
a0 41 -3t S 3 11 38 8.3 ENE 13 -28.1 2 3620 20
21 1.8 <37 -0 285 1.4 246 22 1.2 ¥ 11 2% 1.0 1048 21
22 &8 =45 -4 138 4 2.4 222 83 S 10 -29.4 Wb PN 22
B -2 -68 -40 04 21 29 075 B ENE 12 -38.1 b 3095 23
24 2.2 -5 -64 M 39 43 M8 95 MNE 12 -31.2 0.0 3078 24
25 -57 -118 -88 M8 43 44 WY BY N 15 -4 00 Bk 25
26 -8.6 -l60 ~123 047 3.9 43 067 10,2 NMNE 14 <343 0.0 3950 26
27 -7.4 -18.2 128 084 3.9 41 863 7.6 ENE 13 -344 0.0 3543 27
8 -49 -15.1 ~100 023 1.9 2.3 04 5.7 MW 13 337 0. 3895 28
2%  -5.0 -6 10,9 947 2.2 2.4 Q66 7.0 WE 13 <32 0.0 379 29
30 =93 -17.4 -13.4 039 I8 42 038 B9 KNE 14 350 0.0 4378 30
I -n,3 -8 -6 030 44 45 060 9.5 MNE 14 <32 4.0 448y I
MONTH 4.1 -20.8 -B.2 044 25 3.9 22 10.2 EME 13 -32.5 15.2 46290

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 6.3

GUST VEL. AT MAX, GUST MINUS 1 INTERVAL 6.3

GUST VEL. AT MAX. GUST PLUS 1 INTERVAL ?.9

GUST VEL.. AT MAX. GUST PLUS 2 INTERVALS 8.9

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIAELE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND, SUCH READINGS MAVE NOT EEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

x%%% SEE NOTES AT THE BACK OF THIS REPORT  xx%x

Avid



- = BB

T Fow e e

v niont

S

emon

e

1R

LT Ny

B ™
S e ) - 0 N BN

MONTHLY SUMMARY FOR WATANA WEATHER STATION
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DATA TAKEN DURING April, 1982
RES. RES., AVE. MAX. DAY'S
NIN. HEAN  WIND MIND HIND GUST  GUST P/VAL MEMN MEAN SOLAR
DAY TEMP, TEMP, DIR. SPD. §PD., DIR, SFD, DIR. RH DP ENERGY DAY
DEEC DEGC DG M/8 WS IEG 1 IEEC WH/S0H
! -16.8 -14.0 019 4.1 44 12t 9.5 NNE 14 -35.8 4455 1
2 -19.8 -~16.0 045 45 47 ™ 9.9 NE 1§ -36.3 4383 2
3 -21.2 -14.5 068 46 48 W77 9.5 ENE 14 -38.3 4663 3
4 -14.3 %1 049 3.6 3.8 1063 .9 N 12 -3 4308 4
3 -13.9  -7.2 015 1.5 1.7 358 38 KB 11 =321 4528 3
b 7.1 <246 044 1.7 2.2 &7 7.0 RE 1§ -30.4 A310 6
7 -7.7 -2.8 2R 24 31 24 0.8 WSW 11 -29.7 24 7
8 -2.1 42 18 g3 25 7% 8.3 G4 11 -30.5 2285 8
9 -10.1 1.7 i 1.1 16 28 44 NE 11 =314 9603 9
10 -13.4 8.1 059 360 33 N 7.6 ENE 12 -3.5 4773 10
11 -2.7 =63 036 3.7 A1 0B4 3.3 MNE 11 -31.8 131
i2 -0, -7 2 4.0 45 00 8.2 NRE 11 -31.5 a3 12
13 -B.6 3.5 080 a2 27 W 7.6 ENE 11 -30.3 4273 13
14 RERXE  MOEEE Wk AxEk - RXER REM XER O O¥X HXANEE wRexAx 14
15 -6.9 -43 137 3o 32 2 9.1 NNE 10 308 248 13
16 -8.8 -33 045 24 2.7 1183 5.7 NMNE 10 -30.6 3325 16
17 -9.%  -5.§ 06 1.9 2.0 359 44 NMNE 11 -31.2 5248 17
8 -13.3 8.1 283 1.4 3.4 232 8.9 ¥ 13 -31.0 4855 18
19 -14,9  -8.7 144 4.2 4.4 127 8.9 NE 14 -31.3 453 19
20 ~63 -1.2 (58 3.9 43 077 10.8 ENE 14 -27.% 3868 20
21 -4.8 -2 270 1.2 2.1 283 7.0 Wsw 10 -28.8 A428 21
22 -3.9 -4 244 2.1 2.4 a7 7.0 W8 11 -268.8 4345 22
23 6.6 1.6 (22 1.0 1.4 (08 4,4 ENE 11 -29.7 4863 23
a4 -4,7 1.5 437 3.8 3.9 7 8.3 ENE 11 -28.7 5125 24
2% ~3.6 1.0 1.3 42 (077 10.8 ENE 12 -2B.0 9548 23
26 -63 2.2 14 23 3.1 013 7.6 ENE 1t -29.2 6258 26
27 -1.2 2.2 037 35 37 093 10.2 RE 11 -27.b 668 27
28 -1.8 1.7 055 g 30 23 8.3 ENE 10 -27.8 3250 28
29 5.7 -1 268 1.7 2.4 243 5.7 Wk 12 -28.3 5388 29
30 -b,4 -1.6 M3 a0 2.1 4.4 NNE 12 -28.9 6130 I
HOMTH -21.2  -4.5 (38 1.9 3.2 240 10,8 MNE 12 <306 127185
GUST VEL. AT MAX. GUST MINUS INTERVALS
GUST VEL. AT MAX. GUBT MINUS INTERVAL
GUST VEL. AT MAX. GUST PLUS INTERVAL
GUST VEL. AT MAX. GUST PLUS INTERVALS

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

OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.
SEE NOTES AT THE EACK OF THIS REPORT
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING May, 1982

RES. RES. AVG. HAX. HAX, DAY’S
HAX,  HIN.  MEAN  WIND MIND WIND GUST  GUST P/VAL MEAN MNEAN SOLAR
DAY TEMP. TEMP. TEWP. DIR, SPD, SPD., DIR. GSPD. DIR. RH oe PRECIP  ENERGY DAY
DEEC DEEC DEGC DEG H/S W/5 DEG  H/S 2 DEEC MM WH/58H
1 3.8 -84 -2.3 002 1.5 1.7 324 5.4 N % wxwex 0,0 6580 1
2 30 -546 -1.3 020 2.2 2.4 2t 5.7 NNE % sxxsx 0.0 7343 2
3 2.2 ~-B.t -3.0 032 1.3 2.0 007 51 N #%  @ex 1,2 798 3
4 3.7 -23.2 -B.B 06b 1.6 2.2 1098 5.0 FE %% sEas A t 4
3 21 -27.2 -1t 040 3.1 3.4 040 6,3 NNE %% xxexx 0.0 § 3
) 7.3 -4 1.6 039 1.8 2.3 065 .3 NNW  #x xxxEx% 0.0 b &
7 7.1 1.1 9.1 281 1.2 1.9 230 3.7 WS xe ek 0.0 g 7
8 8.5 .2 4,4 247 1.1 2.3 236 5.7 NGW % saxxx 0,0 0 8
9 7.8 6.0 3.9 I3 g 1.7 065 5,7 ENE  #%  xuxex .8 8 9
10 2.6 -1 3,8 35 2 1.1 23 51 N o axeex 3.4 220 10
11 3.6 1.6 1.0 283 2,7 2.8 291 6.3 WSH » xxxxx 7.4 S48 11
12 7.0, -2 2.9 259 1.8 2.1 249 5.7 NGW % axmEx 0.0 5863 12
13 31 =22 1.5 249 1.7 23 23 6.3 WO wx  axmxx 0.0 50858 13
14 6.8 -4 1.4 281 1.8 2.2 239 5.1 WUNW % wxxex 0.0 7233 14
15 7.5 33 2,1 33 1.6 2.2 290 5.0 HNE O ex o wexxx 0,0 7243 13
16 7.7 -3.8 2.0 03 2.4 2.6 013 6,3 HNE % #xsxx 0,0 7917 14
17 7.5 o 3.8 03 2.2 3.1 099 7.0 NNE  ax  mexxt 0.0 5483 17
18 7.2 -2 3.5 237 3 2.0 145 6,3 SN E% %xxEs b 4543 18
19 8.2 -9 3.7 4b 1.6 2.8 031 B.3 ENE %% xxxxx 3,0 7955 19
20 2,8 -0 9 214 J 2.4 219 7.0 84 #%  xx%¥%  b.b 3047 20
21 7.3 2.3 2.5 34 1.3 1.8 243 5.1 NNW  E¢ wkasx 0,0 6099 21
22 9.9 =3.3 3.1 613 1,7 2.2 03 6,3 NNE #% #xxxx 0.0 7570 22
23 11.1 -1 5.5 043 2,6 3.2 109 7.0 NNE  ®¢  xx%xx 0,0 Bl3s 23
24 9.4 1.8 3.6 235 3.1 3.8 231 10,2 SW 0 xx  wmxwx 0.0 7437 24
25 7.1 b 3.9 215 1.2 2.4 281 7.0 WSW xx  wwxwx 1,2 4340 25
2b 8.1 2 4,2 238 1.2 1.9 242 6.3 HSW X% mxEx 2 5336 26
27 11,1 1.6 6.4 259 2.0 3.4 24 9.5 WSH ®x  sxxxx .0 5874 7
28 6.2 2.0 4,1 227 2.8 3.0 219 B9 SH ¥k wawux B 4621 28
29 5.9 1.9 3.7 243 é.1 2.5 282 5.7 WSH #x  wexsx 0.0 5007 29
30 12.2 1.3 6B 249 1.8 2.6 258 6,3 HSH xx ¥xxxx 0.0 7403 30
31 15.6 2,2 8.9 08 27 29 (24 7.0 NNE %% sxxxs 0,0 9317 3
HONTH 15,6 -27.2 2.3 328 b 2.4 231 10,2 WSH

999.666 DD
#hiee 25,8 146692

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 9.3
GUST VEL.. AT MAX. GUST MINUS 1 INTERVAL 8.9
GUST VEL., AT MaAX., GUST PLUS 1 INTERVAL 7.9
BUST VEL. AT MAX. GUST PLUS 2 INTERVALS B.9

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THeN
ONE METER PER SECOND. SUCH READINGS HAVE NOT HEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

xxx% SEE NOTES AT THE EACK OF THIS REPORT  x#%x¥
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING October, 1981

RES. RES. AVG., MAX. HAX. DAY'S

HAX.  HIN.  HEAN  WIND WIND WIND GUST  GUST P'VAL MEAN HEAN SOLAR
DAY TEWP. TEMP, TEMP, DIR, SPD. SPD, DiR, 5PD. DIR. RH  DP  PRECIP  ENERGY DAY

D6 C DEGC DEGC DES M8 H/S DEG W/S Z DEGC i WH/50M
1 34 44 O 117 .6 1.9 116 3.7 E 8 -9.7  wex 2138 1
2 32 <75 =22 116 1.2 1.5 148 38 B 47 13,0 w%ex 2742 2
T RERER ERRNE KWERE KRR OO ORRRE BER RRRE OBRE BE BROH Bk xexxx ]
4 3.2 7 2.0 123 .1 1.4 (88 7.0 ESE 37 -5.7 s 720 4
3 9.2 -1 1.8 132 b 10 023 44 § 63 G4 uxxe 1323 3
b 33 -2 g 126 1.0 1.3 094 7.0 ESE 67  -5.1 ke 193 6
7 2.6 =63 1,9 137 1.0 1.3 148 3.1 86E S6 -9.8 ¥k 1883 7
8 1.9 -3.6 -9 127 1,3 1.5 104 6,3 ESE 38  -7.7 xemk {268 4
.9 3.8 -39 -1 2% J 0 LY 276 44 8 72 -5, e 1558 9
10 30 3.2 -1 110 1.4 1.2 1 3.1 ESE 73 -5.4 xemk 1463 10
11 4 =28 -1.0 105 b J 104 3.8 ESE 87 -2.6 kx 33 U
12 4.3 Jd 2.2 142 7 g 091 3.2 § B G RNRE 788 12
13 4.9 1.4 3.2 099 3} 8 088 3.2 58 86 1.0 wexx 1128 13
14 4.6 %] 2.6 116 J g 099 3.2 & 88 WA 3 975 14
13 U4 - 2.3 109 8 g 123 3.8 ESE 82 ~1.3 e 1220 19
14 4,7 o 2.4 19 g 1.2 119 3.1 ESE B3 -1.0 uex 1063 14
17 43 1.7 1.3 169 7 1.0 120 6,3 554 72  -3.8  xex 1145 17
18 34 -5  -l.1 104 8 1.1 83 3.8 ENE B85  ~b.4  w¥uk 113 18
19 -7 -8B 4.8 102 1.5 1.6 113 4,4 ESE 63 ~10.2 ek 1118 19
2l 1.9 -2.2 -2 1l 1.4 1.6 08h 63 ESE &6 -b.3  uwmx 865 20
21 2.3 A 1.2 159 4 g 193 1.9 § 87 -2 NEEE M 21
22 4,0 1.0 2.9 096 4 8 080 3.2 NN WA ¢4 hb3 22
23 3.8 %) 2.4 134 '3 & 085 3.2 SW 89 B e 595 23
24 4.3 =3 1.9 30 7 1.1 295 6.3 WNW 83 =3 RN ga0 24
25 2.7 2.4 2 157 3 o 048 1.9 5 B84 -3.4 s 700 2%
26 21 -54 1.7 149 7 4 N3 4,4 SSE 70 B3 xemk 598 26
27 -1 <70 -3.6 136 .0 1.2 106 a1 ESE 73 Bl wwkx 738 27
28 g <61 246 134 1.7 2.0 118 7.6 ESE 37 -4 kxam 765 28
29 -8, -1 -35 137 L3 L6 1 97 S 57 <133 xaew 720 29
30 -1.2  -%.9 =58 130 1.4 1.6 122 4,4 ESE 71 ~10.3  #amx a0 30
31 -5,7 -12.4 9.1 121 1.3 1.5 119 3.8 ESE 77 -13.0  wewx abd 31

MCNTH  G.4  -12.4 -4 126 8 1.2 118 7.6 BBE 73 5.3 mewx 3312

GUST VEL., AT MAX., GUST MINUEG 2 INTERVALS .7
GUST VEL. AT MAX, GUST MINUS 1 INTERVAL S
GUSBT VELL, AT MaX, GUST PLUS 1 INTERVAL 4
GUST VEL., AT MAX., GUST PLUS 2 INTERVALS 5

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIAKLE WHEN WIND SPEEDS ARE LESS THAN
OME METER PER SECOND, SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDLTY AND DEW POINT.

wxx%  SEE NOTES AT THE BACK OF THIS REPORT %%
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
PATA TAKEN DURING November, 1981

RES. RES. AVG. MAX, HAX, DAY'S

7 HAK.  HMIN.  HEAN  WIND WIND WIND GUST  GUST P/VAL MEAN HEAN SOLAR
DAY TEMP. TEWP. TEWP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP  PRECIP  ENERGY DAY

DEGC DEGC DEGC DEE H/5 M/S DEE  M/S Z DEEC MM WH/G0N
1 -0 -1 -85 106 1.4 1.6 106 44 E 65 140 e 330 1
2 g -1t =82 2i3 S 1.5 314 7.6 W 76 -10.3  #axx 728 2
3 =759 157 -12.6 139 7 g 144 3.2 5E 81 -13.0 wsxx 403 3
4 ~7.6 -4 -9.5 245 2 B 4,4 ESE 87 10,0  %xux M3 4
s -3 -158 132 112 4 I D 2.5 ENE 82 ~15.3 w%Exx KT
6 -11.3 -18.3 -14.8 187 .8 9 087 3.8 ENE B -19.0 semx 3 b
7 =33 -1 7.2 16b g 1.2 127 2.5 584 Bt -B.7 ek 7
8 -1.2 9.5 -34 1N 1.1 1.3 187 3.8 8§ 79 -%.1  xam 323 8
b 2.4 -10.%  -43 130 1.9 20 074 114 § 72 -b,F wmkx 320 9
10 4,9 =3 2.2 114 2.6 2.9 107 12,1 ESE 82  -3.7 wwwx a7t 10
11 6.0 -9 2.6 125 1,5 1.7 106 7.6 ESE &0 -4.9 wexx a1
12 28 5.8 -5 147 13 1.4 138 4,4 GE 60 -7.5  xex 415 12
13 2.7 -1t.4 7.1 107 1.8 1.9 13 4.1 ESE &9 ~-11.7 e 353 13
14 -8.2 -13.1  -10.7 083 22 24 N 4.4 ENE 69 -16.0  ®#xx 39 14
13 -3 -13.9 -9 108 .5 1.7 38 E 70 -~15.3 ek 440 13
16 -8.9 -13.3 -11.1 1283 1.8 1.9 135 4.4 SE &4 -16.7 Rk 350 18
17 -8.0 -141 -11.1 1% 1.5 1.7 117 3.1 8E 57 -18.1 wkx 317
18 -?7.8 -13.7 -11.8 13 23 24 183 7.0 SE 31 -19.4  xewx 380 i8
19 7.3 -154 -11.5 114 2.0 22 7 8,3 ESE G2 -18.9 xeex a3k 19
20 -15.4 -19.0 17,2 116 3.1 32 120 7.0 ESE 66 -21.B  #wmx 343 20
21 -b,4 -20.0 -13.2 117 1.9 21 135 6,3 ESE S8 -19.8  mexx 338 21
az -8,2 -1t.6 -10.3 099 2.2 2.2 178 9.7 E 54 -17.9  wuu 403 22
23 -8.1 -13.5 -10.B 124 1.2 1.4 14 4,4 SE 70 -14.4  wexx 373 23
24 -6.8 9.0 -7.9 0% 1.6 1.7 1098 3.7 E B6  -9.B #xxx 315 24
23 -4,6 -11.8 -B.2 080 g 1.2 069 3.8 ENE B3 -10.8 xmxx 425 25
26 -3.8 -10.9 -7.4 120 7 1.0 09 4,4 § 88 -8.7 uxm 240 26
27 3.4  -5.2  -43 20 4 7 287 23 § 88 -6 ey 270 27
28 -4,5 -7.3 5.7 124 ' 7121 3.2 SSE B7  -B,7 ks 2h8 28
29 7.3 -11.5 -4 13 16 17 119 4,4 S5E Bl -11.0 e 283 29
30 -2.3 -8Bt <52 143 1.7 1.9 11 8.3 SSE 60 -11.B  wxx 278 30

HONTH &0 -20,0 -B.3 120 1.2 1.6 107 121 EBE 71 -12.7 sy 11313

GUST VEL. AT M&X., GUST MINUS 2 INTERVALS R
GUST VEL., AT MAX., GUST MINUG 1 INTERVAL 10.4
GUST VEL., AT MaX. GUST PLUS 1 INTERVAL 10.8
GUST VEL. AT MAX. GUST PLUS & INTERVA&LS Q.G

MOTE: RELATIVE HUMIDITY READINGS ARE UNRELIAELE WHEN WIND SPEEDS ARE LESS THAN
ONE HMETER PER SECOND, SUCH READINGS MAVE NOT RBEEM INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW PUOINT,

wxxx  SEE NOTES AT THE BACK OF THLS REPORT  swexx
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DATA TAKEN DURING December, 1981
RES. RES. AVG, HMaX, HaX, DAY’S
HAX.  MIN.  HEAN  WIND KIND WIND GUST  GUST P'VAL MEAN HEAN S0LAR
baY  TedP., TEMP. TEWP. DIR., SPD. SPD. DIR. SPD, DIR., RH DP  PRECIP  ENERGY DAY
DEGC DEGC DEGC DEE #/8 WS DEE /S Z DEEC HH WH/5068
1 2,2 -b4 -43 122 1.2 1.5 120 6,3 ESE 73 -B.b  Euex 00 1
2 -6.6 140 -10.3 271 d 0 11 319 4.4 N B4 -i2.2 uxk 285 2
3 -8,4 -10.8 9.6 224 3 g 294 3.B 884 8B -11.,3 xewx 238 3
4 -7.0 -143 -10.7 142 g0 1,0 29 3.2 5S¢ 83 -13.7 s 275 4
3 -14,2 -1B.5 -164 213 3 g H9 2.5 554 B3 -17.4 X 275 %
b -8.8 -18.9 -12.9 192 7 1.1 D64 3.8 ENE B2 -13.1  #uxx 275 &
7 -16,8 -21,1 -19.0  0e4 2.1 2.1 065 3.8 ENE 79 -22.1 e 263 7
8 -l&61 -19.7 -17.9 18D 1.8 1.9 121 3.1 ENE 73 21,6 %k 263 €
¥ 14,7 -19.0 -16.9 036 1.6 1.8 061 4.4 NE 77 -19.0 mEex 268 9
10 -11.4 -18.3 -14,9 083 2.0 2.2 088 44 ENE 76 -1B,9 wex¥ 278 10
it -7.6 -14.2 -10,% 115 1.2 1.3 123 4,4 ESE 79 -15.2 mexx 23 11
12 2.8 -7.5 5.2 170 9 1.2 09 3.2 558 78 -B8,2 wus 248 12
13 -1.7 -3.4 7.4 107 1.6 1.9 113 4,4 ESE 68 -10.9 eex 238 13
14 -3, -15.3 -~12.2 9 2.5 2,7 149 3.7 ENE 77 -15.3 ek 263 14
15 =34 -10.3 69 113 .1 18 142 6,3 SE 72 -11.7 e 15
16 1.2 -69  -2.9 {10 2.8 2.9 104 10,2 ESE 39 -B.B wwwx 290 16
i 3.0 -1.0 1.0 129 1.6 1,9 1098 7.6 SE 64 5,3 ¥xxx 321 17
18 3.9 -1.9 1.0 122 1.3 1,7 097 10,2 SE 72 3.2 ek 270 18
19 1,6 -12.1  -6.9 102 9 L0 1E 44 ESE 87 -B,3 k% 278 19
2l -4,1 -11.,8 -8.0 172 '3 7 085 2,5 8E 86 10,2 wuxx 275 20
21 -7, -%8 -85 137 3 3 139 2.5 SE B8 -10.6 ek 268 21
22 -7.0 -17.6 ~-12,3 106 1.3 1,3 112 44 E 79 -15.6 wuxx 263 22
23 -2.5 7.6  -5.1 11b 1.6 1.8 1087 6,3 ESE A& -10.3  wuxx 288 23
24 -3, 9.7 7.4 079 4 7 089 3.2 E B 9.6 waxx 298 24
25 -2 -7 %4 072 ' b 079 3.2 NE  B7 10,8 e 268 25
26 -8.7 -20.2 -145 13 1 1.4 185 3.0 E 70 193 wax 273 24
27  -16,0 -24.4 -20.2 O0%7 1.5 1.7 10 5.7 E 86 27,5 k¥ 328 27
28 -19.4 -24.6 220 11 248 2.7 7.0 ESE 51 -29.3  #wxk 360 28
9 -21.8 -28.9 -25.4 101 3.0 3.4 136 7.6 ENE 53 -32,7 ¥k 308 29
3 -19.8 -28,3 -24.1 08S 2.9 2.7 73 9.7 ENE 55 31,2 swux 343 30
3N 175 -24.8 -21.2 107 2.1 - 2,3 124 7,0 ESE S8 -26.9 wexx a3l
HONTH 3.9 -28.9 ~-11.6 103 12 1.6 104 10,2 ESE 74 -15.5 %xux 8853
GUST VEL., AT ™Max, GUST MINUS 2 INTERVALS 8.9
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 2.8
GUSET VEL, AT MaX., GUST PLUS 1 INTERVAL 8.9
GUST VEL., AT MAX, GUBT PLUS 2 INTERVALS 7.6

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LE
OME METER PER SECOND. SUCH READINGS HAVE HNOT RBEEN
OR MOMTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

ke e

SEE NOTES AT THE RACK OF THIS REPUORT

A=19

X X K

@

[ %]

THAN

ITHCLUDED IN THE DAILY




MONTHLY SGUMMARY FOR DEVIL CANYON WEATHER

ke

LIS T i fa

g

o

_
™

i T e O - RS EON FUURE B DO B E- N

IO B 8 B W I TRV B T A B R

GTATLOM

&

B IS 0 N D

F* R L ELCTTT

DATA TAKEN DURINWG Januvarw, 1982
RES. RES. AVG, #HAX. HAX, DAY’S
HAX,  MIN,  HEAN  WIND WIND WIND GUST  GUST P/VAL HEAN MEAN SOLAR
DAY  TeWP, TEWP, TENP. DIR, SPD. SPD, DIR. SPD, DIR. RH DP  PRECIP  ENERGY DAY
DEEC DERC DEEC DEE W/S #/8 DEE WS 2 DERC i WH/50K
1 -18.1 -25.2 -21.7 188 1,9 21 121 3.1 ENE 69 -26.0 xww a2 1
2 -21.2 -24.2 -22.7 032 2.0 2.0 08l 31 NE 88 27,3 wwax 30 2
3 -19.1 -24.0 -2l.6 094 2.5 30 12 6,3 ESE 67 -26,2 REEx 33 3
4 ~15.1 -19.0 -17.1 117 2.9 2.9 13 6,3 ESE &) -21.3  uEEk 319 4
v -166 -27.0 -21.B 12 1.7 1.9 18 9.7 ESE 81 28,7  whww 348 3
6 227 -23.6 -2 114 t.8 2.0 084 3.7 ESE 44 -33.2  wkEx 485 b
7 -19.2 -28.7 -24.0 108 g0 L1 1S 44 E 52 -34,2 WX 35 7
8 -850 -27.6 -21.3 130 2.2 2.4 103 8.3 68E 26 -33.3  waw 83 B
¥ -134 168 -149 102 34 0 3.5 105 114 ESE 35 -27.4  maxx wl 9
10 -113 -13.9 -12.6 102 38 35 1M 7.6 ESE 47 -21.1  x%xx 383 10
i1 -8, -13.9 -11.2 113 33 33 12 7.6 ESE B9 -17.4  hex Jad 1
12 ~7.9 -13.4 -10.5 105 2.4 295 120 9.7 ESE 76 12,9 %esx 38 12
13 -8 -85 -147 IR 2.0 2.2 103 63 ENE 70 -19.4  dmx 3 13
14 -1 -13.8 -i2.4 121 2b6 2.7 103 9.5 EGE 24 -2B.8  #x%xx 630 14
15 -12.8 -17,7 -15.2 11 30 31 m 8.9 ESE 24 -30.6  #wex 683 13
16 -17.7 -24.4 -21.1 (B 2.7 3.0 100 7.0 ENE 40 -31.5  #eas 445 16
17 -13.6 -24.7 -19.2 102 1.4 1.3 084 a1 E B 26,1 e 348 17
18 -16.0 -22.7 ~-19.4 1083 1.8 1.9 122 9.1 ENE 57 =359 xwd 388 18
19 -18.2 -24.8 -21.5 105 1.3 1.5 145 4.4 ESE 71 -23.%  wee a5 19
2t -11.,5 -2n2 -15.9 10 1.9 2.0 120 91 ESE 46 -24.7  xewk 33 20
21 -1 -17.6 -14,1 (82 3.3 3.6 088 121 E 29 -2R.2  %Eex 92
2 -~11.8 -19.7 -15.8 189 2.8 3.2 068 114 ESE 27 30,7 eex 398 22
23 -7 -~16.9 -143 (%4 2,9 3.4 0177 W8 E 27 290 ®mxy 608 23
24 -15.4 -19.7 -17.6 132 1.8 2.0 129 a1 ESE 3D -30.7  xwwx 9% 24
2 -1%9.0 -25.8 -22,7 198 23 23 12 7.6 ENE 42 -31.7 %X 488 25
26 -20.% -27.5 -24.2 072 2.2 23 038 5.7 ENE B4 31,7 ey 330 26
a7 -13.0 -22,7 -17.9 104 1.8 1.5 W 9.1 ESE 53 -24.6 mexx 505 27
23 7.5 -13.0 -113 I 2.0 21 ue 63 ESE 64 -14.8 %k 418 28
27 -7,6 -16.3  -9.0 110 2,9 3.0 120 7.0 ESE &0 -15.1 % a4l 29
30 7.4 -11.7  -%.4 118 30 3.1 128 7.0 ESE 62 -15.3 #emx 923 3D
31 -1 -123 %2 112 1.8 2.0 114 9. ESE 62 ~14.%  wmw% 395 3
NONTH -6.1  -28.7 -17.0 103 2.2 2,5 088 12,1 ESE &1 -25.4  munk 13923
GUST VEL. AT MaX, GUST MINUG 2 INTERYML.S 8.3
GUST VEL., AT MAX. GUST MINUS 1 INTERVAL 10.8
GLBT VEL., AT MaX, GUST PLUS 1 INTERVAL 10.8
GUST VEL., AT MAX., GUST PLUS & INTERVALS 10.2

MNOTE

R e e

RELATIVE HUMIDITY READINGS ORE UNRELIABLE WHEN WIND SPEEDS ARE LESS

ONE METER PER SECOND,
QR MONTHLY MEAN FOR RELATIVE HUHIDITY

SEE NOTES AT THE RACK OF THIS REPORT
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CANYON WEATHER STATION

R
TAKEN DURING Februvarv, 1982

RES, RES. AVG, HAX, HAX, DayY’s

HAX,  HIN,  MEAR  WIND WIND WIND GUST  GUST P’VAL MEAN HEAN SOLAR
DAY TEWP, TEMP. TEMP, DIR, &PD. SPD., DIR., 5PD. DIR. RH DP  PRECIF  ENERGY DAY

DEEC DEEC DERC DEG WS WS DEE  H/S A DEEC KA WH/SuR
1 -2.9 -B.6 -3.8 105 13 Lb 124 9.1 ESE 70 9.5 xmxx 31
2 3.8 34 1 108 1.7 1.8 077 2.7 ESE 71 -4.2  sasx a3 2
3 3.4 -4 2,0 100 1.2 1.4 11 44 B 74 -2 xexx g 3
4 3.4 l 1.3 12 8 10 129 44 SE Bb -b ERER 925 4
9 43 -34 w123 .2 1.2 124 9.7 ESE 81 -2, %k &40 3
6 =21 =73 -4.7 063 2 .2 081 3.2 NE 82 5.7 e 428 &6
7 1 =62 3.1 087 7 8 080 3.8 E B0 -5.3 ey s 7
8 =29 7.1 =50 078 1.2 1.4 092 3.1 ENE B3 7.0 mwx 45 8
? < - -42 082 L,i 235 356 9.9 ESE 45 -13.2  waxx 90 9
10 -6.6  -16,8 -11.7 059 1.7 2.9 0288 13,3 ESE 47 19,9 mwww a3l 10
1 -3 =207 -15.9 129 1.7 18 114 B.3 ESE 44 -25.3 k% 638 11
12 -7.4  -13.8 -11.6 13l 23 25 114 7.0 ESE 23 -2B.%  uxx 895 12
13 =7.7 -19.4 ~-13.6 087 1.8 2.1 0§87 3.1 ENE 39 -2h. 3 xexx 1065 13
14 -i2.2 -24.1 ~-18.2 @27 2.9 3.5 10 133 NNE 48 -29.7  wEwx 745 14
15 -20.4 -25.4 -22.9 9 14 2,6 009 10,8 SE 37 -33.9 mex 998 15
16 -16.4 -24.6 -20.5 109 4 1.6 1093 3.7 ESE 43 -29.4 muex 895 14
17 -148 -23.2 -19.0 1in S ) I - 3.8 ESE  Sb -26.0 ek g5 17
18 -148 -23.1 190 187 b 10 137 3.2 8 97 -R6.7 ¥k 933 18
19 -143 =251 -19.7 113 1.4 1.6 (88 b3 ESE  § -30.9  sxx 1288 19
20  -14.8 -26.6 -20.7 103 2.0 2.2 123 B E 33 -33.6 wxex 1103 20
21 -1h6 3.0 -23.3 110 16 1.9 ii6 7.6 ESE 32 -35.7 ek un 2
22 -16.2 -~247 -20.3 114 2.2 24 I 3.7 ESE 26 -35.7 xxx 1295 22
23 -~11.6 -28B.4  -20.0 0% 1.9 2.3 118 6,3 ENE 29 -34.B waxx 1318 23
24 -0, =261 -18.3 117 i 18 075 4.4 G828 -~34.0 e 1399 24
25 -8.6 -24.0 -16.3 1% 1.8 1% 112 7.0 ESE 25 -32.3 wwmex 1508 25
2o -6,7 -2t 142 120 2.0 22 ua 8,3 ESE 21 -31.0 owwwx 1580 24
27 =50 -1.6 -72.8 1B 2.1 23 106 3.7 SE 19 -27.B  weex 1600 27
28 -4, -120 -B.3 125 28 34 n2 7.5 ESE 17 -29.1 s 1725 28

HONTH 5.4 -30.0 -12.1 104 1.3 1,9 025 13.3 ESE 48 -22.2 ¥exx 26123

RELATIVE HUMILDITY READINGE ARE UNRELIABLE WHEN WIND SPEEDS ARE LE

GUST VEL,

GUST VEL.
GUST VEL.,
GUST

VEL :

AT MAX, GUST MINUSG 2 INTERVALS 9l
AT MAX. GUST MINUE 1 INTERVAL |
AT HMaX, GUST PLUS 1 INTERVAL 10,2
AT MAX, GUBT PLUS 2 INTERVALS 8.9

84

THAN

ONE WMETER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE RUMIDITY AND DEW POINT,
SEE NOTEE AT THE RACK OF THIE REPORT  #xwx
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING March, 1982

RES, RES. AVG, HAX. HAX. DAY'S

HAX.  MIN.  MEAN  WIND WIND WIND GUST  GUST P/VAL HEAN HEAN SOLAR
DAY TEWP, TEWP. TEWP. DIR. SPD, SPD, DIR. §PD. DIR, RH DP  PRECIP  ENERGY DAY

DEGC DEGC DEGC DEG  W/S WS DEG /S v DEEC M WH/50M ‘

1 =52 -10.1 -6.7 141 2,8 2.9 138 7.6 SE 15 -29.4 Aamx 183 1
2 -3.4 -133 -%2 7 2.4 2.6 W77 7.4 ESE 13 -30.2  wwx# 1740 2
3 -7 -18.0 -~12.4 10 1.3 1.9 1086 i B 21 -30.9 wEs b3
4 -8.8 -22.3 -15.6 080 2.1 24 059 9.1 ESE 32 -27.8 e 1 4
3 -4,4 -10.5 -2 12 2.1 22 13 3.1 ESE 31 -21.9 sxmx
b 23 7.5 -5.0 093 1.6 1.7 1049 %1 ESE 44 16,4 wxax B &
7 g -4 <30 097 1.0 1.2 130 3.8 ESE 39 -10.8 sxw t 7
8 =17 7.5  -4.6 1035 4 9 128 23 E 67 ~10.§ xuxx 0 8
9 -4.6 9.7 7.2 0% .1 1,3 082 38 E 71 -10.B ke ¢ 9
i0 ~3.3 -143 -8.B 03 1 8 102 3.2 E 70 -12.9  xexx 0 10
i1 -3.5 -16.8 -10.2 126 1.2 1.4 124 3,7 ESE 57 -17.2 wae i1
12 -39 -17.1 -10.5 @8t 1.6 a1t 014 8.9 E 46 -22.0 ewxx b 12
13 -6.9 -21.3 -14.1 12 1.5 1.7 18 3.1 8E 38 -26.5 kxeE i 13
i4 -7, =21.2 -14.6 095 18 1.9 09 7.0 B & 22,6 xxxx 0 14
15 -3.4 -39 -57 0% 1.4 1.6 117 4.4 ESE 37 1.9 sum § 15
16 -3 8.3 5.9 084 1.2 1.3 067 4.4 ENE 61 -12.9 Hxex b 16
17 2 -48 -23 104 7 7 085 .8 E 7N 119 mem i 17
18 1.6 3.2 -8 11 3 8 192 3.2 G54 4B 12,1 mExs 0 18
19 a1 =47 -8 204 2 £ 190 32 0§ R -1d ke i 9
20 a4 2.4 8.0 273 4 g 337 3.7 85N 33 9.4 e i 20
21 1.8 -1.9 -1 288 7 1.0 275 70 8§ 52 -%.8B xxx i a2
2 43 <30 7 332 S TS X 3.7 NN 45 112 wx § 22
23 14 57 -2.2 B4 2 7 133 3.8 § 41 -174 sxem y 23
24 24 9.5 3.6 055 B 19 N4 127 § 28 -23.4 e 0 24
i -2.8 -14.1 B3 083 1.8 25 026 12,1 E 21 -26.3 ek § 25
26 -4.2 -6 -10.4 125 1.2 1.8 1013 3.7 8B 19 -20.7  mExx § 26
27 -4,2 -17.0 -10.6 oge 1. 1.6 050 9.7 ENE 19 -2B,3 wes 0 27
28 1.8 -124 7.5 1 1.3 1.6 040 4,4 ESE 18 -2B.3 mxe i 28
27 -1,7 -18.2 -10.0 0% 1.5 1.8 128 7.0 ENE 21 -2B.0 wkme y 29
3 -43 <173 -10.8 104 1.7 2.0 130 3.7 E 18 -29.9 exex g 30
3 -6.9 -20,2 -13.6 103 .6 1.7 12 7.0 ESE 20 -31.9  xexx $ 3

KA 43 -3 -7.% 12 .1 16 M4 12,7 ESE 41 -20.2  ewk 3870

GUST VEL. AT MAX, GUST MINUS 2 INTERVALS 8.
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 11,
GUST VEL., aT MAX. GUST PLUS 1 INTERVAL 12,
GUST VEL. AT MAX. GUST PLUS 2 LINTERVALS 10,

e O]

NCTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE UHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT EEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

xxx%  SEE NOTES AT THE BACK OF THIS REPORT  %%ux
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MONTHLY SUMMARY FOR DEVIL CAMYON WEATHER STATION
DATA TAKEN DURINGE aApril, 1982
RES, RES. AUG, HAX. HAX. DAY'S
NaX.  HIN.,  HEAN  WIND WIND WIND GUST  GUST P'VAL HEAN MEAN SOLAR
DAY TEWP, TEMP, TEMP. DIR. SPD. SPD, DIR. SPD. DIR, RH DP  PRECIP  EMERGY DAY
DEGC D6 C DEEC DEE M/ H/S DEC W/ 2 DEEC  HA WH/ 508
1 -8.2 -20.8 -14.5 10 2.3 2.6 10199 8.3 E 2t <317 0.0 i 1
2 7.6 -21.9 -14.8 113 1.8 2.1 1 7.0 ESE 19 -32.0 0.0 t 2
3 .4 -18.7 -10.6 112 1.6 1.8 113 7.6 EBE 17 -29.4 0 i 3
4 -1 <129 -5 092 1.8 2.0 069 3.7 ENE 16 -28.0 0.0 I 4
3 3.2 -13.0 -9 089 .0 1.5 62 4.4 SE 16 -26.3 OD.% i G
b b -4.3 4 105 1.6 1.7 @& .1 ESE 24 -21.7 1.4 1 b
7 43 -4.2 2 030 5 1.4 299 63 ESE 38 -~13.7 6.0 b 7
8 4 =R 2.4 Q62 G0 1,3 138 3.8 ENE 37 -16.9 2 P 8
¢ 2.4 -8.8 3.2 044 d 0 1.2 &8 .7 NNd 27 -2.8 1.4 v 9
10 S <108 <57 099 1.9 1.8 043 a1 E 18 -264 0.0 0 10
f1 w o -1S 50 047 1.7 25 &7 9.9 NNE 18 -26.1 0.0 b1t
12 1.0 -13.8  -hss 042 23 2.9 0124 1.4 WE 17 -27.3 0.0 i 12
13 -1.8 -10.7 -63 0G0 1.9 2.7 04 8.9 M 16 -22.7 0.1 i 13
14 8 -13.2  -b2 098 1.6 22 112 8.9 ESE 19 -272.0 0.0 b 14
15 3 -b2  -14 077 B L 020 7.6 ME 29 -20.8 .2 i 15
16 60  -7.5 -8 117 1.3 L6 079 3.7 588 18 2.5 .40 4045 16
17 1.9 -9 25 1% 2 1.2 37 3.8 8E 2t -21,7 0.0 3825 17
18 -2  -8.6 -4.4 29 S 1.7 32 7.6 ¥ I8 -183 1.6 Joas 18
19 .9 -13.7 -1 W 1.6 1.9 048 8.3 ENE 32 -22.8 0.8 4418 19
20 65  -3.2 1.7 114 .1 1.6 083 9.7 ESE 29 -18.2 7.0 4053 20
a1 6.3 -3.4 1.5 3 g 18 28 7.0 WRW 20 -20.2 0.0 4748 21
22 a1 27 1.2 274 9 14 340 3.7 w17 219 o w43 22
23 43 -4 d 264 J 1.3 198 9.7 WSW 29 -anz2 0.9 4678 23
24 43 2.2 1.0 084 7 1.2 69 31 N 3 -17.7 1.6 3388 24
& 8.8 -1 4 1N 4 16 120 63 § 24 -17.5 0.0 o298 23
26 ab =34 1.0 085 1.6 2.0 03 7.0 ENE 22 -20.0 0.0 6023 26
27 8.9 -3 4.2 082 b 15 I 7.6 5 20 -18.5 0.8 Al6d 27
28 6.9 0.0 3.9 129 7 15 14 3.4 ESE 33 13,8 1.4 3678 28
29 6.8 -3.2 1.8 185 1% B Y S k¥ %7 § 23 2.9 0.0 &3 29
30 68 -4 1.1 08 1.0 1.6 007 591 KE 19 -21.8 0.0 5818 30
HONTH F.» -21.9 =27 087 8 1.7 024 11,4 ESE 24 -225 214 69948

GUST VEL. AT MAX, GUST MINUS 2 INITERVALS 8.9

GUST VEL. AT MAX, GUST MIMUS 1 INTERVAL 10.2

GUST VEL., AT MAX., GUST PLUS 1 INTERVAL 10.8

GUST VEL. AT MAX. GUST PLUS 2 INTERVALS ?.9

NOTE:

K2 X

RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOMD. SUCH READINGS HAVE NOT REEN INCLUDED IN THE DAILY

OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

BEE NOTES AT THE EBACK OF THIS REPORT
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MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION
DATA TAKEN DURING May, 1982

RES. RES. AVG. MAX. HAX. DAY’S
MAX,  HIN,  MEAN  WIND WIND WIND GUST  GUST P/VAL HMEAN HEAN SOLAR
DAY TENP, TEMP. TEMP, DIR. SPB. SPD. DIR. SPD. DIR. RH DP  PRECIP  ENERGY DAY
DEGC DEEC DEGC DEG MW/S NS DEE  W/S £ DEGC M KH/50K
1 6.9 -4.3 1.3 142 8 1.7 204 5.7 SE 21 -20.8 0.0 6345 1
2 .8 =31 1.4 020 B 1.5 14 3.7 NNE 22 -20.8 2 6080 2
3 44 5.0 -3 122 6 1.6 306 9.7 ESE 1B -22.1 Q.0 sy 3
4 3.5 -3.9 8 034 4 1.4 241 6,3 MNE 26 -19.9 1.8 3360 4
3 7.4 9.7 g 7 1.3 2.0 04 8.3 N 17 -22.1 0.0 6120 3
b i1.2  -1.8 4.7 141 .1 1.4 093 .7 S8 13 21,7 0.0 62753 &
7 8.2 1.9 o.1 230 % 9 208 3.8 884 3} -13.7 2 3188 7
8 B.1 1.7 4.9 236 3 1.0 094 3.8 S84 27 -18.3 b 348 B
¥ 9.8 8 3.0 290 4 9 305 3,2 U 51 -6.9 4.4 2745 9
i0 8.8 1.3 3.1 303 g L1 270 .1 MW 4 9.7 3.2 3040 10
11 6.k -.6 3.0 297 g 13 3% 97 W 50 %2 3.2 3663 11~
12 7.6 -4 3.3 290 b 1.3 206 3.1 W 3 -~lag 0.0 4090 12
13 7.5 -1.3 3.1 2% 4 1,1 332 21 0§ 3 -160 0.0 93 13
14 7.6 2.2 3.7 234 J 1.2 19 27 § 26 -19.0 0.0 3363 14
15 1.5 -2.6 4.0 247 S 1,3 334 1 § 20 -2.5 0.0 6810 13
16 1.0 -2.8 3.6 032 1.9 21 3 7.6 ME 1B 20,7 0.0 4948 16
17 1.4  -1.6 4.4 121 B 1.5 03 6,3 5 19 -1%.1 2.6 6330 17
18 9.4 9 3.2 2% - T U 1 4.4 N 37 -12.9 1.2 3083 18
19 10.3 0.0 9.3 083 J 1.7 098 w7 E 28 -13.5 0.0 6638 19
20 8.6 -.b 4.0 144 S0 1.4 187 3.7 ESE 26 -14.5 0.0 3863 20
21 14 -1.3 4.6 223 7 1.4 210 .1 WS 25 -~14.4 0.0 7228 21
22 2.7 -2d 3.3 176 2 1.4 358 4.4 NE 22 -143 6.0 7490 2
23 1.y -3 3.3 B45 1.8 2.4 020 7.6 NN 21 -13.9 8.0 6373 23
24 12.7 3.2 8.0 23 7 1.4 120 B3 S8 20 -13.8 0.0 3325 24
25 B.1 1.8 5.0 294 g 11 297 44 WW 48 7.0 1.4 2610 25
26 8.4 1.2 4.8 326 g 1.4 274 44 W 34 -10.8 4 3240 26
27 1.9 2.3 7.2 292 J 1.2 28BS 9.7 WY 4t 93 1.4 3518 27
28 8.6 3.0 5.8 284 b 1.2 3 8.3 558 3% -11.0 8 3290 28
2y 8.3 3.4 6.0 a7 S 1.2 308 3.1 S 27 -13.4 4 2883 29
30 14.2 3.1 8.7 282 J 1,3 238 4.4 NN 32 -11.7 2 9740 30
3 17.2 9 7.1 034 1.6 2.2 7.0 NMNE 25 -9.0 0.0 7800 3t
MONTH 17,2 -5.7 4,4 334 d 0 1.4 45 8.3 N 29 ~-15.0 22,0 136845

GUST VEL. AT MaX. GUST MINUS 2 INTERVALS I
GUST VEL. AT #aX. GUST MINUS 1 INTERVAL bW
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 9
GUST VEL. AT MAX, GUST PLUS 2 INTERVALS 7

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT RBEEN INCLUDED IN THE DAILY

OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,
%x%x% SEE NOTES AT THE RACK OF THIS REPORT ®%xx
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MONTHLY SUMMARY FOR DEMNALT WEATHER STATION
DATA TAKEN DURING Qcteher, 1981

RES. RES. AVE. HAX. HAX. DAY’S
HAX.  MIN,  MEAN  WIND WIND WIND GUST  GUST P/VAL HEAN HEAN SOLAR
DAY  TeWP, TEWP. TEWP. DIR., SPD. SPD. DIk, SPD, DIR., RH DP  PRECIP  ENERGY DAY
DEGC DE6C DEGC DEE NS WS DEG  H/S Z DEEC MM HH/508
1 0.0 -64 3.2 112 34 5.9 356 114 ME 40 ~14.6 e ERYA
2 2,5 -10.9  -67 M2 3.4 3.5 359 7.0 N 44 -16.T7 233 2
3 -4 =127 7.1 2l S0 1.2 2y 6.3 NNE 58 -13.B  wExx 1618 3
4 -8 -4.9 -2.7 33l 1.8 41 337 9.3 N 64 -9.2  meE 1453 4
3 -9 -42 =24 i 4.7 4.7 39 2.9 N B0 9.4 xxx 2413 &
& -1.7 =51 -3.4 04 35 3.5 3§ 1.8 N 56 -10.9  mewx 1630 &
7 =56 -68 -5.2 004 4,9, 4% 002 10.2 R B4 -13.6 wex 2238 7
8 -4,2  -b.2 -3.2 003 33 3.5 8.9 N 31 -15.2 enxx 1400 8
? 1.0 =69 3.0 29 A4 2.3 07 70 & 61 -9.B  swEx 1635 7
10 2.3 =52 -1.3 19 1.0 1.7 148 9.7 88§ 52 -10.9 e 1768 10
11 1.4 =43 -135 163 2,8 3.9 145 15.2 BGH 3R -10.4  mwx 1193 11
12 2.2 -7 8 19 3.8 3.8 20 8.9 858 90 -10.7 s 1333 12
13 4.0 4 2.2 192 g 16 183 70 8 81 ~b.9 1410 13
14 3.5 4 2.0 234 4 L4 1% w1 N -7.9 aExx 1335 14
13 1.7 -2.0 -.2 338 .2 9 150 97 N 72 -4b Rk 1140 13
16 41 -1.6 1.3 185 1.7 2.1 132 165 S8H 60 -5.1  weax 1345 16
17 42 -1.8 1.2 029 20 3.9 5% 152 N 50 -B.b omexx 1268 17
18 1.6 =53 3.6 M1 3.1 5.2 M4 114 R 46 ~13.0  xxsx 1230 18
19 -1.1 -12.4  -b.B 188 J 0 LY 18 63 § 4B 15,7 e 183t 19
20 18 52 -1.7 172 3.5 435 191 159 5 51 107 s 1090 20
21 6.8 9 3.9 145 68 7.0 150 19.7 SE 34 -4.8 mexx gl 21
22 3.6 Wb 2.1 168 1.7 2.1 181 15,9 G5E B4 7.9 wwmx B3y 22
23 3.9 1.0 2,5 148 3.2 3.7 188 127 S5E 62 -4.5  wEem 790 23
24 4.0 2.1 1.0 33 1.3 2.0 3% 7.0 N 60 -5.B 953 24
23 -8 -52 =30 017 2.6 2.7 03 6,3 N 65 -B.b  mwwx 1238 25
24 -2.4 -4.6 -3.5 138 29 2.9 3% 7.0 N 33 -12.2  wExx 880 2%
27 -3.7 7.0 -h4 336 1.9 1.5 356 63 N 62 -11.3 e 88 27
28 -1.6 -12.4 7.0 33 1.0 1.2 3% 31N 5 -15.6 wwsx 1793 28
29 -6, 0 -14.2 -10.1 185 1,3 2.1 190 83 § 62 -15.9 wEx 1975 29
30 -3.8 -13.8 -8.86 a0 b 9 356 32 N 60 -16.3 e 1945 30
31 -7.4 -161 -11.8 173 g 1.9 18 7.6 8§ 62 ~17.3  dkx 1158 31
HONTH 4.8 -18.1  -2.8 127 40 2.9 130 197 N 57 -1 dere 45348
GUST VEL. AT MaX, GUST MINUS 2 INTERVALS 17.8
GUST VEL. AT HAX., GUST MINUS 1 INTERVAL 14.6
GUST VEL. AT MAX, GUST PLUS 1 INTERVAL 13.3
GUST VEL. AT MAX. GUSBT PLUS 2 INTERVALS 14.6

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECONMD, SUCH READINGS HAVE NOT REEN IMCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

%xx¥% SEE NOTES AT THE RACK OF THIS REPORT  %xx¥
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DATA TAKEN DURING November, 1981
RES. RES. AVG, MAX, HAX, DAY'S
NAX.  HIN,  WEAN  WIND WIND WIND GUST  GUST P/VAL MEAN HEAN SOLAR
DAY TEMP, TEWP., TEWP. DIR. SPD. 5PD. DIR. 5FD, DIR. RH  DP  PRECIP  ENERGY DAY
DEGC Ie6f DEEC DEG #H/S8 WS DEE  H/S “ DEGC M WH/SQH
i -9.4 -17,2 -13.3 1%2 1.5 3.1 188 8.9 § 62 -17.4 ek a1
2 -1.3 -12.7 -7 O 1.8 3.1 008 19.0 SBE 96 -14.6  wux a8 2
3 -9.9 -15.5 -12,7 003 1.3 2.3 008 8.3 N 87 19,0 wexx g0 3
4 -§.3 -16.2 -12.3 002 4,2 42 003 1.2 M 37 17,9 wEmx a4l 4
3 -13.5 -19.7  -16.6 01D 3.8 3.8 003 8.9 N
24,9 %k 792 5
b -4, -21.9 -1B.0 333 Jooo2a 007 5.0 0N 49 26,7 %kEX N3 &
7 -2, -13.,7 -8.1 184 9 2.4 136 133 854 S0 -16.1  wEwx 9l 7
- 8 -5.8 -14,4 -10.1 187 1.8 2.7 18 1.8 § 59 -15.9 %eEx 710 8
9 -1, -14.6 -8.1 29 20 1.2 174 7.6 N 81 12,9 xExx 628 9
10 6.6 1.4 2.6 197 4,2 5.0 130 23,5 55K 41 9.9 mExx 928 10
H 3.7 -68 -1.6 179 1.5 2.9 142 17,1 5 52 -11,2 sk 815 11
i2 -8 -12.7 -568 093 30 1.3 164 3.7 NMNE S0 -14,3  mexx 833 12
13 -7.3 -19.1 -13.2 %29 2 9 309 2.9 N 38 -20.8 wnx 1230 13
14 -10.7 -21.1 -15.9 347 2 b 286 3.2 BNE 55 -23.2  #Exx 1230 14
15 9.6 -22.0 -1b6.1 339 3 g 333 289 H 053 -2h.2  wexd 1085 13
16 -14,3 -25.2 -19.8 358 3 8 006 3.2 NHE 32 -2B.7 ks 13 16
17 -14,3 -2p,2 -20.3 336 3 B 164 2.3 N 50 -30,2 s 1148 17
B -15.% -27.1 -21.5 b 11 09 4,4 N 49 -30.4  xmex 1080 18
19 -15.1 -27.3 -21.2 39 S 1.0 399 2.3 NNE 48 -31.2  sux 1098 19
26 -18.5 -2%.4 -24.0 3N9 g 1.0 M3 3.2 NNE 47 -34.0  wmx 1088 20
21 -18,5 -29.0 -23.8 348 A4 1.1 275 3.2 N 48 -33.2  axnx 1040 21
22  ~15.1 -24.8 -20.0 018 1.3 1.4 016 4,4 NME 583 -25.9 ke 330 22
23 -~12.8 -17.2 ~15.0 195 1.2 1.8 192 9.5 S5W 9B -20.4  wwx 3h5 23
24 -5.9 -13.1 %5 193 2.0 2.6 192 10,8 5 63 15,6 #wmx 320 24
25 -4.8 -17.4 -11.1 344 2 1.4 306 6.3 NNE 5B -16,7 exx 438 2%
26 -2.0 -11.8 -b9 217 23 31 13 127 8 60 -12.7  Eaxx 280 26
27 -3.3  -8.0  -4.7 347 1.7 24 293 8.3 N &3 -1l xx 343 27
22 5.8 -15.7 -10,4 000 2,1 2.3 35 8.3 N &) 16,9 mexy o943 28
27 -2.0 -16,2 -12.6 196 3.7 40 193 14,0 58 60 -17.9 s 348 29
30 -8 -12,8 -B.8 132 G 24 140 114 0N 42 -190 e 495 30
HONTH 6.6 -29.4 ~-12.9 201 d 024 130 235 N S& 20,4 wexx 22772
GUST VEL., AT MaX, GUST MINUS 2 INTERVALS 18.2
GUST VEL. AT MaX., GUST MINJS 1 INTERVAL R2.2
GUST VEL., AT MAX., GUST FLUS 1 INTERVAL 16.9
GUST VEL., AT MaX. GUBT PLUS 2 INTERVALS 17.8

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND

23R

ONE METER PER BECOND.

(R MONTHLY HMEAN FOR

BEE NOTES AT THE RACK OF THIS REPORT
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RELATIVE HUMIDITY AND DEW POINT,
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MONTHLY SUMMARY FOR DENALL WEATHER STATIONM
DATA TAKEN DURING December, 1981

RES. RES. AVG. HMAX, HaX, DAY’S

HAX.,  MIN.  MEAN  WIND WIND WIRD  GUST  GUST P/VAL HEAN HEAN SOLAR
paY TeMP. TEWP, TEMP. DIR. SPD. SPD. DIR. SPD. DIR, RH DP  PRECIP  ENERGY DAY

e ¢ DEGC DERC DEE W/S WS DEb  W/S L DMEET 1M WH/SEH
1 1.9 -11.8 -89 167 3.7 b4 147 17.8 SE 42 -17.1  Aexw 463 1
2 7.3 -15.4 -11.4 220 6 1,9 228 6,3 S3W §7 -17.0 sux 403 2
3 4.7 -2 -1.5 267 4 3.1 181 127 N 61 -14.6 mewx 28 3
4 -39 17,3 -14.7 004 G0 24 171 162 N 51 203wk 93 4
¢ -l4.4 -21.3 -18.0 33 b 1.5 208 3.7 N 92 -25.2  Ewkx 423 3
6 -id.B -25.9 -18.4 207 S0 1.5 1A 6.3 N 55 23,2 dwex. 200 6
7 -1%.8 -29.3 -24.7 345 4 9 3 44 N 091 -33.4 0 mwsx 07
g =223 -32.4 -27.2 108 o4 g 339 25 N 48 -35.4  wxxs 610 8
§ =219 -26.1 -24.0 179 3 g 158 1.9 § 81 -30.9 e 343 9
10 -20.3 -30.2 -23.3 IR Q1.0 % 3.1 OMNE 49 320 ke [/ 10
11 -11.% -24.1 -17.8 228 b 2.0 1% 63 N 35 -23.6 wEmk 398 1
12 -6.6 -12.6 -9.5 202 2.0 2.6 2 7.6 S &2 18,37 wxEx 328 12
13 -10.2 -18.7 -14.5 334 b 16 277 3.2 N 60 -B1.8  wexx 478 13
14 -1s.8 -23.3 -21.1 0@ 4 8 122 23 N 85 -27.6 s 413 14
15 -10.8 -19.9 -15.4 009 4 B 173 3.8 N & -21.7  wmx 318 13
16 1.2 -18.4 -B.6 188 2.7 3.2 18 20,3 5§ 3% -15.28 keax 270 14
17 3.7 -3.4 1.2 174 4,0 51 145 22,2 588 63 -9.4  wexa 333 17
18 36 -3.3 1.1 184 4,7 53 139 3.7 S8 51 9.5 kexx 330 18
19 2.6 =99 -6.1 007 2,7 3.5 G035 16,2 N 96 -14.3  wexx 423 19
20 -7.8 -11.7 -%.8 055 d 0 24 17 8.3 N 37 17,0 wux 33H 20
21 -8.% -15.6 -12.3 (24 S 1T 066 31 N 81 -~16.8B  %wxx 290 21
2 -10.7 -22.6 ~16.7 195 8 16 200 7.0 SSW 39 -22.0 swx | 295 22
23 -5.8 -17.0 -11.4 200 22 3.2 18 114 § 59 -16.0 eexx 293 23
24 =57 -3 -8.7 I 1.2 2.0 33 4,4 N 63 ~l4.6 xxx 335 24
29 -9.4 -17,1 -13,3 (01 1.3 1.7 14 3.7 N 60 190 e 375 25
2 -i1.8 -18.7 -15.3 (18 4.1 4.1 003 8.3 NNE 32 -29.2 w¥xm 440 26
27 -17.2 -3a.6 -2h.4 012 1.1 1.8 03 6,3 NHE 34 ~39.3  weex 478 27
28 -30.3 -38.3 -34.3 3} 3 AN )] 32 N 43 42,4 mex 508 28
29 -2 -40.7 368 012 2 B 233 2.5 N 40 -42.4  mewx 983 29
3 -30.3 -41.7 -3.0 2% o 7 182 2.9 S8 40 -41.6 ek 433 30
I -15.9 -5 -6 3 1 L6 356 310N 44 335 weex 398 31

MONTH 5.7 -41.7 -16.5 71 2 24 139 317 N 53 -24.0  %xk 12391

GUST VEL.. AT MaX., GUST MINUS
GUST VEL. AT MAX., GUST MINUS INTERVEL 27,9
GUST VEL., AT MaX., GUST PLUS INTERVAL 21.0
GUST VEL. AT MAX., GUST PLUS 2 INTERVALS 16.5

INTERVALES 29.2

O e =70

MOTE: RELATIVE HUMIDITY READINGS ARE UNRELIAKLE WHEN WIND SPEEDS ARE LESS THAN
OME METER PER SECOND, SUCH READINGS HAVE NOT KEEN INCLUDED IN THE DAILY
OR MOMTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

x%%x%  SEE NOTES AT THE BACK OF THIS REPDRT %%
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TEKEN DURING Januvary, 1982
RES., RES. AVUG. HAX., HAX, DAY’S
HAX.  HIN,  HEAR  WIND WIND WIND GUST  GUST P/VAL HEAN HEAN SOLAR
DAY TEMP., TEWP. TEWP., DIR, SPD. &PD, DIR. 5PD. DIR. RH DP  PRECI?  ENEREY DAY
DEGE DEGC DEGC DEE WS WS DEE  H/S A DEGC WM WH/ 59
1 =261 =336 -29.9 194 .2 B 139 3.2 58 46 -37.7 mEkx 3 1
2 -26.0 -30.4 -28.2 205 3 b 213 2.9 558 45 -37.4  wEmx 9y 2
3 =276 -33.9 -3l 31 2 b 116 1.9 N 43 -39.6 xex 8 3
4 -17.4 -31.2 -24.3 019 J 135 137 B.3 NNE 49 -2B.B  wxex 403 4
s -i8.3 -29.0 -23.7 7.7 7.8 3% 146 N B3 -41.0 omwmx L) S
& -28.4 -39.8 -34.1 014 1.9 23 015 B.Y NNE 22 -43.1 wwux 435 b
7 -3.1 -42.4 -37.8 34 Jo L3 346 3.8 N 23 -39.8  weex a4l 7
8 -22.2 -42.2 -2 333 t.éa 2.1 3N 3.7 N 24 -42.4  wudx 603 8
?  -19.0 -25.8 -22.4 130 3.6 4.6 138 12,1 SSE 21 -33.6  wawx 13 9
i -18.1 -23.3 -20.7 (035 1.1 1.8 166 8.3 NNE 43 -~30.0 e 443 1
1 -8 -21.6 -19.2 011 1.4 1.5 018 3,1 ME 34 -26.7 wex 408 11
12 =153 -20.9 -18.1 357 8 1.2 (a3 3.6 N 36 -24.0 xwmx 375 12
13 -11.4 -24.7 -18.1 0B 1.6 2.1 266 7.6 N 45 -28.7 mexx 688 13
14 -%.8 -29.5 -23.2 150 . 31 183 133 N 31 -36a8 smux 78 14
13 -20.3 3.6 -26.0 145 2020 192 114 B 37 -390 wex 433 13
16 -13.4 -33.7 -23.6 (04 | % S . R 3 7.6 N 36 -37.6 #a%% 733 16
17 -13.0 -27.9 -20.5 014 3.2 3.6 QIR 9.9 NNE 29 -34.2  Hexx 398 17
18 -11.7 -3b.7 -21.2 016 26 2,7 00 133 N 42 -29.7  sEmx 495 18
19 -12.4 -27.1 -19.8 003 2,0 2.2 007 114 N 40 -30.2 wEex 715 19
2t -23.4 =320 -27.7 37 B 12 004 3.1 N 46 -3h.4  EwER 630 21
21 19,1 -29.4 -3.2 188 7.4 7.7 185 190 5 28 <370 ek g3 21
2 -21.9 -35.4 -27.7 198 1.9 3.6 190 140 N 19 -43.6  wux 648 22
23 -24.3 -4 -394 35D g 1.3 000 7.0 N 34 417w 845 23
24 =254 335 -29.5 350 g 1.2 09 31 N 41 404 s 340 24
25 -27.0 -35.6 -31.3 206 2 7 198 2.4 § 37 -42.8  kxmx 1059 23
26 -2d.7 -iB.1  -33.4 340 4 1.8 019 4,4 N 39 -41.7 #xxx 1978 26
27 -21,0 -36,3 -28.7 178 1, 3.8 189 140 N 44 -35.0  wdx 493 27
28 -13,5 -22.6 ~-18.1 187 1.1 3.7 18 159 MRE 52 -25.0  wxwx 445 28
27 -14.5 -21.2 -17.9 006 1.0 1.6 03 a1 N 53 -24.9 xax 603 29
v -is.6 -23.8 -20.2 297 b 1.2 342 3.2 NNW 32 -26.B s 715 30
I -5 -0 -2 004 1.1 1.2 017 3.2 o 82 =290 e P40 31
HONTH 19.1 -42.4 -24.6 1016 4 2,3 183 190 K 41 -35.3 wEex 18622
GUST MEL., AT MaX, GUST MINUG 2 INTERVALS 13.3
GUST VEL. AT MAX. GUBT MINJE 1 INTERVAL 13, 5
GUST VEL. aT MaxX. GUST PLUS 1 TNTFRVQL 16
GUET VEL., AT MAX, GUST PLUS 2 INTERVALS lu 2

GPEEDS ARE LESS THAN

T THE DATLY
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SUMMARY FOR DENALT WEATHER STATION
DATA TAKEN DURING Febrvary. 1982
RES. RES. AVG, HAX, HAX, baY’s
HAX,  MIN,  HEAN  WIND WIND WIND GUST  GUST P/VAL HEAN HEAM SOLAR
DAY TeMP. TEMP, TEMP, DIR. 5PD., SPD. DIR. SPD, DIR. RH DP  PRECIP  ENERGY DAY
DEGC DEGC DEGC DEE WS WS DEE  M/S Z DR C  HH WH/S0M
1 7.6 -22.8 7.6 1Bb 2.7 34 156 102 § 5 -16.8 e G681
2 -8 -1 -5.0 185 72 7.3 190 146 0§ 88 110w 730 2
3 3.7  -5.0 -7 168 5.5 5.6 186 10,8 § 5% 7.0 mexw 633 3
4 3.0 -.9 1.1 604 14 1.7 004 63 N 84 -4.8  seax b36 4
3 -8 B0 -4.4  mxx .0 8.0 248 b KX B3 EEREE HERX 1060 5
b -3.8 -13.1 -85 328 3 4 324 3.2 N Bl -14,8B  sxx 133 6
7 =508 ~10.9  -B.0 300 8 1.6 3 3.7 W37 14,3 Eex 1258 7
8 -2.8 ~15.7 =93 1% 1.8 1.9 118 10,2 58E 60 -14.4 sswx Gi0 8
) -2.8 -8.4 -5.6 358 7.4 7.6 33 178 N 43 -1b.4 ¥xx% 1118 ¢
10 7.9 -17.6 -12.3 Mt a4 395 121 133 N 27 -29.0 e 1145 10
11 -145 -25.9 -23.2 606 1.3 2.0 016 6,3 H 40 -33,3  wEwx 1387 11
12 -19.8 -30.1 -25.0 334 G0 1.3 35S 4.4 N 27 -3B.F ke 1576 12
3 -11.7 -29.4 -20.6 002 1.9 2.4 356 2.3 N 31 3.2 % 1093 13
14 -19.0 -28.7 -33.9 010 4.8 5.1 07 140 N 43 37,7 wuxk 837 14
15 -27.6 -30.6 -29.1 004 6.8 6.9 0% 12,1 N 51 -44.8  xmgx {119 13
16 -21.4 -48,9 -35.2 355 1.9 3.3 357 141 N 49 403wy 1346 16
17 -2¢.2 -2%.8 -26.0 348 1.3 1.8 003 6,3 N 48 -3b.1  wme 128% 17
18 -19.7 -27.8 -23.8 Q02 7.6 7.4 002 159 N 32 -37.1  axx 1510 18
1% -23.3 -28.2 -23.8 Q05 6,2 6.2 339 11,4 N 18 42,4 Emxx 1363 19
28 -22.4 -25.6 -240 019 6.1 6,2 006 10.8 NNE 18 -41,7 #xxa 1613 20
2t -23.1 -28.7 -55.% 021 5.3 5.4 001 12,1 NNE 1B 42,8 waxx 1690 21
2 -24.4 -35.8 3.1 0 1.0 1.8 1025 7.0 NNE 20 -45.0 1728 22
23 -21.4 -3%.8 -29.1 3 1.4 1.7 028 3.7 N B0 -43.7 1870 23
24 -21.8 -3b.6 ~29.2 333 7 1,4 338 44 N 19 -43.8 mewx 1910 24
25 -18.% -33.5 -2b.2 353 1.4 1.7 004 4,4 N 18 -43.1  wexX 1933 23
¢ -18.6 -31.8 -&5.2 3 a0 1.2 337 4.4 N 18 41,7 wwx 2003 26
27 -10.9 -24.4 17,7 332 4 1.1 358 38 N 16 393 wmex 1923 27
28 -12.9 -26,2 -19.6 34b S0 1.1 306 3.2 N 30 -3B.4 xmnx 2109 28
HONTH 7.6 -4B,9 -1B.5 003 1.6 33 30 178 N 39 -3l.b wex 37233

GUST VEL. AT MAX., GUST MINUS 2 INTERVALS 12,7

GUST VEL. AT MaX, GUST MINUS 1 INTERVAL 15.2

GUST VEL., AT MaX, GUST PLUS 1 INTERVAL 17 .8

GUST VEL.. AT MAX, GUBT PLUS 2 INTERVALS 14,0

NOTE

R R

RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND

ONE HMETER

PER

SECOND,

SEE NOTES AT THE BACK OF THIS REPORT
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MONTHLY SUMMARY FOR DENALI WEATHER STATION
DATA TAKEN DURING March, 1982

RES., RES. AVG. MAX. HAX. DAY'S

HAX,  NIN,  MEAN  WIND MIND WIND GUST GUST P/VAL MEAN HEAN S0LAR
DAY TEWP, TEMP, TEMP. DIR. SPD, SPD., DIR. SPD. DIR. RH DP  PRECIP  ENERGY DAY

DEGC DEEC DEEC DEG H/8 WS DEE H/S 2 DMEC M WH/508
1 -13.5 -27.9 -20.7 359 J 1.2 215 3.8 N 25 -37.6 sxmu 213 i
2 1246 =267 197 34 b 11 813 51 N 16 ~39.7 uxxx 2188 2
3 -12,8 -28.3 -20.6 356 9 LD 66 54 N 17 -39.1  kEmx 2268 3
4 -153 -28.3 -21.8 285 A 9 136 3.2 N 20 -37.9  #uxs 2068 4
3 9.2 -19.0 -14,1 183 1.2 1.8 184 63 § 1B -0 xxe 1808 95
6 -83 -14,7 -11.3 187 1.5 2.9 18 8.9 § 40 ~22.b muxs 1650 &
7 -4,1 -13.5 -8.8 3IW 1.4 1.8 187 4,4 N 50 ~17,9 wexx 2628 7
8 -5.2 -14.46 9.9 063 1.3 1.5 004 44 N 32 -18.0 xuns 2058 8
? -5.4 -15.9 -i0.7 183 2.3 31 15 12,1 S84 61 ~17.5  mxer 1564 9
10 -6.2 -13.1 -9.7 035 2.3 2.4 333 6.3 N &1 -18.4  wxxx 2491 190
11 -3.0 -15.8 -10.4 357 1.2 1.3 3B 3.8 N 46 -21.4 #xux 1688 11
12 -2.6 -172.7 -13.7 M3 3.6 3.6 0D B.? NNE S5 -30.6  mwxx 3156 12

13 -13.1 =249 -19.0 001 1.4 2,0 028 b3 N
192.059 b
-36.,3 k%K 3407 13
14  -14.2 -26.% -20.6 357 1.9 1,5 356 3.2 N
108.714 DD

~27.8  xE¥g 1809 14
15 7.9 165 -12.2 I {2 1.2 3% 3.2 N 45 -22.4  sxe 1645 15
14 -7.2 ~15,9 -11.6 194 2.6 3.2 192 2.5 SN 49 -18.6  mExx 1715 14
17 2.2 -4,7 -23 181 8.2 9.1 146 1B.4 SSE 36 14,7 xxmx 2283 17
18 -4 =50 2.7 189 3.1 3.8 158 12,7 S5E A0 -14.6  xumx 1910 18
19 2.. =67 -2.2 133 7.0 7.4 150 19,0 SE 36 -14.6 sxke 2578 1%
el 23 -3.2 -3 15 7.8 8,4 13 17.B SE I 14,2 wxxw 3020 20
21 S =30 1.2 158 75 8,0 162 15,9 SSE 40 ~13.6 #axx 1753 21
22 b b4 =29 195 35 3,7 178 10,2 GSH 44 13,9 muEx 3430 22
23 S -B.2  -3.9 1% 1.6 25 165 10,8 § 43 -~17.2 ¥e» a3 23
24 -5.1 -12.2 -8.7 00 58 5.8 807 1.4 N 38 -22.5 xxxe J445 24
25 -89 -iAB -11.9 1004 7.1 7.1 37 1241 N 32 -30.4 ke 3923 25
b -~11.7 -19.6 -~-15.7 009 33 3.6 000 B3 N 20 -34,9 xnEx 3773 24
27 -7.2 -22.3 -14.2 285 2 1.2 198 5.7 N 3 -5 wea 315 27
28 -7.4 -17,6 -12.5 355 1.4 1.8 357 5.1 N 30 -28.6 s 3815 28
29 35 -17.8 -10.7 003 .2 1.6 337 4,4 N 30 -27.6 xxum 4090 29
30 -10.3 -18,7 -5 M2 3.4 3.4 358 6,3 BHE 20 -33.1  mus A8 30
31 -14,0 -24.5 -~1%3 0t 3.3 3,8 3% 8,3 N 2t -3h.B sk 4213 3t

HONTH 2.4 -28,3 <11.% 106 A 33 150 190 N 42 <254 wamx 82644

GUST VEL. AT MaAX., GUST MINUS 2 INTERVALS 14.0
GUST VEL. AT MaX. GUST MINUS 1 INTERVAL 186.9
GUSBT VEL . AT MAX. GUST PLUS 1 INTERVAL 17.1
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 15.9

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIAELE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT REEN INCLUDED IN THE DAILY
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MONTHLY SUMMARY FOR DENALI WEATHER STATION
DATA TAKEN DURING April, 1982

RES. RES. AVG. MAX, HAX, DAY’S
‘ HAX,  MIN,  HEAM  WIND WIND WIND GUST  GUST P/VAL MEAN HMEAN SOLAR
DAY TEMP, TEMP, TEMP., DIR. SPD., 5PD. DIR. &PD. DIR. RH DP  PRECIP  ENERGY DAY
BEGC DEGC DEGC DEE W8 WS DEG WS 1 DIGC 4 WH/50N
1 -13.7 -19.7 -16.7 013 3.2 5.3 003 .9 ME 15 -3 0.4 4268 1
2 -143 -6 -19.0 it 41 42 (002 7. N 13 -38.0 0.0 4325 2
3 8.3 -&.6 17,1 346 b 1.0 002 44 N 21 -2 0.0 A548 3
4 =33 -22.2 -39 319 2 1.4 193 63 N 13 <31 D01 15 4
5 .7 -13.7 -6.0 322 I B 1 32 N 17 -286 0.8 418 3
b 4 9.5 -44 12 2.8 32 18 10,8 S8W 11 -29.8 0.0 4378 b
7 2.6 -84 -2.9 30 23 3.1 3N 8.9 N 22 -21.8 0.3 MW 7
8 1.2 -9.9 -4.4 22 3 24 181 8.9 N 27 22,7 0.0 3490 8
? 2.6 -13.4 <77 0 33 3.3 &0 76 N3 -21.9 0.0 4988 ¢
10 =33 -15.8 -%.6 248 3 1.8 173 $9 N 26 269 0.0 4668 18
i 3.7 1.2 7.5 ol .1 5.1 f02 25 N 3 -3 L 9l 1
12 -3.3 -10.2 -7.8 IS8 8.4 84 I/ 133 N 12 327 0.0 475 12
13 -6.4 -11.8  -%.1 38 6o 66 B 128 N 12 -330 0.8 4848 13
14 -8 -134 -7.1 15 1.0 32 117 %3 N 15 298 0. 4835 14
13 .1 -7 -3.8 184 8 28 141 127 &N 5 -22.1 L) 3763 13
16 -6 134 <75 IB  Je6 Ib6 IS 8.3 N 21 -27.6 0.0 o283 16
17 3.5 -98 -7 05 3.9 40 G605 7.4 N 12 -3t 0.0 u3e 17
18 1.6 -11.8 -7 225 .0 30 13 121 N 3 -2 00 4378 18 -
19 <56 -16.9 -11.3 05 2.6 4.7 004 8.9 ¥ 4 -~19.0 0. 486¢ 19
2l 35 74 -1.8 14 1.7 43 159 171 N 37 -16.8 b 4783 20
21 3.3 -b.3 -5 29 9 1.8 305 79 R 3 -18.8 0.4 u62% 21
22 2.0 41 1.1 297 b 2.0 282 7.9 W 25 -21.6 0.0 3323 22
23 d 0 -8 -40 203 15 19 175 3.7 554 40 -16.8 0.8 4988 23
24 18 5.0 -1.6 188 31 3% 18 152 § I8 -85 0.0 9748 24
23 4,3 -2.8 8 17 32 5.9 158 18,4 SS8E 27 -18.6 0.0 A 25
b 2 -39 -1.4 3 J 1.9 W7 7.0 N 31 -174 2 3498 24
a7 68 3.6 1.6 113 i 3,1 148 184 N 27 -19.4 - 4970 27
28 34 -1.5 1.8 124 2,1 3.5 127 159 8 17 -242 0.0 3420 28
29 34 -h7 -12 2% 1.0 2.0 275 6,3 G54 27 -21 04 6615 29
30 W7 =72 -7 W 33 3.3 356 63 N I 157 0.0 6343 3
MONTH 6.8 -20.6 -5.9 (04 1.0 33 150 184 N2 251 1.0 146382
GUST VEL, AT MAX. GUST MINUS 2 INTERVALS 14.0
GUST VEL. AT MAX., GUST MINUS 1 INTERVAL 14.0
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 14.0
GUST VEL. AT MAX., GUST PLUS 2 INTERVALS 12.1

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND SPEEDS ARE LESS THAN
ONE METER PER SECOND., SUCH READINGS HAVE NOT HEEN INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

kxx%% SEE NOTES AT THE BACK OF THIS REPORT %%
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MONTHLY SUMMARY FOR DENALL WEATHER STATION
DATA TAKEN DURING May, 1982

RES. RES., AVG. HMAX, MAX, DAY’S

HAX.  HIN.  MEAN  WIND WIND WIND GUST  GUST P'VAL MEAM HEAN SOLAR
DAY TEMP, TEWP, TEMP. DiR, SPD., SPD, DIR. SPD., DIR. RH DP  PRECIP  ENERGY DAY

IEBC DEGC DEGC DE6  MW/S H/B  DEG  M/S i DGC Mo kH/SEN
1 34 -10.2 -3.4 35 1.4 1.6 345 3.8 N 24 -24.6 0.0 7000 1
2 4 -B1 -39 5 3.2 3.4 I 7.0 0N 30 -19.9 0.0 o738 2
3 18 =91 3.7 35 2.0 21 33 31 N 3 -2t 00 6813 3
4 34 -67 -1.8 I g 2.0 3 70 N 3 -20.6 0.0 6238 4
3 4.9 5.1 21 04 2.4 2.7 3R 63 N 17 -26.3 0.0 7018 5
& 7.4 -4.9 1.3 321 8 2.2 199 7.0 0¥ 20 -21.9 0.0 7065 &
7 8.9 9 3.9 34 6 1.5 288 63 N 3 -122 0.0 3343 7
B 7.0 1.2 41 2% w19 187 7.0 WSM 38 -10.7 0.0 4343 B
9 4.5 6 2.6 197 3.9 3.7 183 10,2 S84 52 -6 DO 3330 9
10 6.9 A 3.3 188 g 1.8 173 4,4 § 30 -9 4 4195 10
11 4.4 -2 2.1 27 2.1 2.7 280 8.3 WW 3 -15.6 2.2 6013 11
12 4.0 2.3 7 017 8 1.6 183 31 N & -142 0 B0 277 12
13 45 -2.8 9 346 1.9 2.0 333 7.6 N 2 <211 1.6 6120 13
14 &6 5.0 B 350 2.4 2.6 319 63 N 21 =215 0.0 7293 14
13 7.4 -0 1.7 34 2,3 2.4 340 2.7 N 18 -23.2 00 7673 15
16 8.4 3.8 2.3 032 2.2 2.7 1068 78 N 13 -243 3.0 7198 16
17 68 -i.2 2.8 177 1.1 2.0 128 70 5 19 -24.8 0.0 4838 17
18 7.4 -9 3.5 207 d 0 1L5 30 7.6 N 81 -87 1.2 3370 18
19 6.9 -2.4 2.3 023 g 2.6 193 2.6 N 25 -1835 0.0 6840 19
20 4.4 -.8 1.9 237 B 2.7 134 8.3 554 40 -10.6 2 3393 20
21 68 -1.7 2.6 319 14 235 33 7.0 W 23 -22.3 2 6693 21
22 8.1 -2.8 2.7 041 P T 7% G 1. 75 N 17 -d3.2 0.0 al180 22
23 10.3 -6 4.9 086 1.3 2.0 047 7.0 ENE 17 -244 0.0 7208 23
24 7.4 1.3 3.4 245 b 2.6 292 75 8§ 2 -17.1 L0 9178 24
23 8.7 2.2 3.9 307 1.7 2.4 278 9.5 UM 2% -14.2 .2 4043 23
26 10.9 -3 3.3 202 1.8 2.2 185 7.0 88¢ 25 -18.2 0.0 4498 24
27 13.1 3.1 8.1 181 2,7 43 164 14,0 4 12 -23.3 0,0 621 27
28 7.1 2.1 4.6 282 2.1 29 27 P8 ® 2 -18.9 0.0 941} 28
29 8.4 1.1 4.8 334 1.3 20 3t 1 N 21 -19.3 00 4133 29
30 it a 9 6.0 358 3.3 3.4 000 7.6 N 25 -84 8 6453 30
3t 14 -9 7.0 350 2,6 2.8 32 7.0 N 10 252 0.0 gl 31

HONTH 14,8 -10.2 2.3 3 Jo 24 164 140 N 28 -1B7 62 175601

GUST VEL., AT MAX. GUST MIMNUS 2 INTERVALS
GUST VEL. AT MAX, GUST MINUS 1 INTERVAL 1

GUST VEL., AT MAX., GUST PLUS 1 INTERVAL 17
GUST VEL. AT MAX. GUST PLUS 2 INTERVAILS

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIARLE WHEN WIND GPEEDS ARE LESS THAN
ONE METER PER SECOND. SUCH READINGS HAVE NOT KEEM INCLUDED IN THE DAILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,

wxxx  SEE NOTES AT THE BACK OF THIS REPORT  %®xx
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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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i3t {Rev. My 1011} .. S Uit s UNITED STATES Btation Numb / ) ! J
Deily Gage Helght, in Feet, und Discharge, in Cubic Feet, per Second, of Uél‘!’gi DEPARTMENT OF THE INTERIOR
%%u Susertsu Stutisn for the Year Ending September 30, &y wﬁ‘iﬁ’;ﬁ;ﬁ‘;‘;;"n‘?b’.i.*w Uted rating table dated
Once Gage helghts wsed (o hall tenths botween ... and ... feetl;
Dralange AYea . oooemrrcnnicarsnee Square Milea, ‘Water-Stage Recorder Ratlo 1 Gage Read fo.............oocnunee Tylce & DAY by, hundredths below and tenths above these Bmils,
g ‘ Ocrobin Noveusrr Drcrusga JaNUARY FEBRUARY Mazcg Aprit, May Joxg JoLy Avausy Berresser g
3 2
3; L~ lgia ¢ | Discharge 4IEi'ﬁ, Discharge h(zia ‘ Discharge 'gln (‘t Discharge lgl‘%t Discharge hc:? °t Dischargo [ % lg? ?t Discharge lgﬁret Discharge lgi et Discharge h(il. °t Discharge l'g?glft Discharge lgl‘ 3& Discharge || % {| &
i |l heie hely 2 g g A || et  hefg g g 8 I3 all k
- -3 i 5 N
el 7 |7L4133,300 . 'E
i E P 32,000 2 ol @
il s 3, 920 - 3 3§
P Nl o froz00 0 . ‘ 4
55 i 29 Beu ]
g d il & 4 & Bilgl -
g E B o)l F2 3002 N - 6 of 31 &5 |
A il 7706, P Sva | 7 513 8 &
iR IR : ‘ | 8
il o WAV . {9 off £
%m il i 10f g
g 1Y — : 1 n k:
J o iz I PR 12 12 8
i %13 28;790 13 PN avimemeeennen||13 g
HI 7] J— 234¢2 14 1)l g
Hnf o 133,9v0 15 15) <
%m ....... 32,400 0 16 16| ‘_g h
g ix|15% padeo. 17 wf & 5
%18.‘ 18 18l © géé
flir S 19 o g
W 2
520 20 20¢ 8
4 g Hlat 21 Jl2t
R W S n 2| B
ili23 23 23] g
lloa 64,10 2 24 &
525 = 26 2|l ¢
26 26 26) &
g g 27 . 27 i 27 NEE
Hios , . 28 o8l & | § -
14 ool |32,000) 1%€ | 09 :&’36‘(*3?5-.' 20 NEEEN
DaLmapax YEAR g 30 A l dﬂ? %.....-.& ﬂ’t ! 30 30 Pariop
HiEN 31 31 ymax
Totau
Measn
Maxil
Min}
Chm
Runoll s
Acre-feet e B2 s cremsemvaine.

U8, GOVERHMUINT PRIMTING OFFICK: 107 1-420.708

et T YECITY B L ek g




L Sk iitea RS - S
e : o
M
- 3-192-a, (Rev. May 1971) ¢
F : Daily Gage Height, in Feet, and Discharge, in Cubic Feet, per Second, of .....;SUSLTA B cuv.cuereseresccs ssssssssssersessnn.
3
j A Gon Cesck.. Alaska for the Year Fnding September 30, 19.822.
’ﬁw Drainage Area .. ta./fef .. Square Miles. Water-Stage Recorder Ratie.../.___: de
g ! ‘ OcTOBER NoveEueza DECEMBER JANUARY FEBRUARY Marcx
z 5 l g ﬁ?fft Discharge }g?gg}?t Discharge lg?gglft Discharge h(i?é%t Discharge tg?.gg}ft Discharge h(g?g%?t Dischargé
% B T Tk )
g;ﬂ £ & 1| 2453 B2E0 | 526K 322 . .
{ ! ol z.ozl 72830 |. -
§ Y T B A-ICTo N
g s|.4.28). 7940
S o s\ 46.93)| 7£20
g—: § § il 6|l 4.90. . 2500 ..
; . il 7].4.823|.....729.0.
i) 8|.6.79|.... 7170. .
& 0|l G.76).... 4080 ..
g § § 16 725 7050
ﬁ ::z rr. 11{.4.720|... 98 i
v S 9 12| £.720). . L2GE.
13)|.LB7]... 72410, -
(’} 1|l 72.03). 722
) 15lz.241 £ga0|l
16| 2.7 ... B3/0
{ g 17|| .02 75 6.0.
7 18).4.92].. 7500
" 19|.£.67|...£8.0
e , 20| 444 6250
4 4 21663 6E20
7 g & 22|.£.94. 7(&2& ,
oy 28| 2.27|.. . BL2o.. amemeneas
24| 7 Led] LO.CCO - ]
- 26| 229 . B120. ——
o 4 Hle7|.Z.0dl. 7226, I -
A4 28675 Z0E0 | o). fe-|—grmeted]
EEEREE s e y o IR R e
gjﬂ; Carxmpan Yz 30 __é_;@,ﬁfb:'i/'d = ‘ ‘ orr {Ec -+
o e, sl LB LLEL .,a/\ . - el 'HC‘:—
» Torax "
_..___.___4 Mexismum
i Minimum..... l
Runoff | |
S in inches.....|| :
1 g | I

B=-3
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=)

Daily Gage Height, in feet,and discharge, in cubic feet per second Susitna ;L
River at Watana for the vear ending September 30, 1982.
§ : OcrosEr NOVEMBER DEecEMBER JANUARY FEsRGARY 3Marce
H I3
H ' g }g?ngt Discharge A'h(z?gzt?t Discharge h?:?;tft Discharge ﬁ;‘;ﬁt Discharge ﬁ,‘;’;ﬁn Discharge h(z.:il;k?t Discharge 2 B
il 135,356,200 . 134.1d 2,600 i |
il oll33.21{ 5,700 |134.09 2,600 | j
il 5i35.12/ 5,500 [34.04 2,400 || | {4 h l 0
il 43520/ 5,700 ||34.1q 2,600 ' ;i é
il 5l35.201 5,700 34.1% 2,800 | :
il olss.14] 5,500 134,14 2,690 ] | :
il 7[35-10| 5,400 _|34.13 2,600 | ! g
ill 8[35.10/ 5,400 134.07 2,550 1. I
il 9|B5.07|5,300 |34.09 2,600 | | l :
l10[B5-0515,200 |134.2d 2,900 | N ;
{12)p5:01 5,200 |134.34 3,250 . ;
Hl12(35:02( 5,100 _ ||34.39 3,250 1 l g
13)85:135,500 3430 2,800 M N 0 M ) 1 :
il14/35.37| 6,300 __|134.00 2,400 . ! 2
§1535.53 7,000 ||33.95 2,300 . E
il 16/35.41| 6,400 _[133.99 2,200 R 1 |
ill 7 185.28| 5,900 _[33.95 2,300 I I %
18/B5.17| 5,600 |134.12 2,650 f | | -
19/84.8414,650 _ l134.25 3,000 & /
oplB4. 744,350 [134.37 3,300 K !
21(34.93| 4,900 * ‘;
llop 35+ 12| 5,450 i
32335.43 6,500 K B
Hlp4 3564 7,450 -
ilo5|B5.51] 6,800 _ o
{lo|35.:32/ 6,050 | | ; l
ilo7135:10]5,400 | X
{los(34-80| 4,500 || i !
iloo(34.43] 3,500 ‘ i
— 23034.22 2,950 | T
....... il31|p4.10}2,600 N 1 . | !
| Tomar | 167,600] I 3 W |
Mean :"" ‘5'407“ | l ;:h ! :
Maximume e, 7 4 450 , , ; ' | 1 ST é
Minimumean— 2,600 , ; , . ‘ s z
M Crem 3.24 |l _ | ~ I ji |
Runod , e
ininches ; ; , l
‘..‘-..5."v4‘\cre-feet : , ; . H" 5.
- B4, e
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"" UNITED STATES \k(" é// AL 7{[ L Iétlatign Numﬁer S AT e T
Feek DEPARTMENT OF THE INTERIOR £15/¥A44-

! GEOLOGICAL SURVEY o ‘=

E WATER RESOURCES DIVISION ; ':«)‘(/ »/« Used rating table dated

Gage heights used to half tenths hetween and_______feet;

Gage Read to hundredths below and tenths above these limits.

ﬁ APRIL Jury AygusTt Sepremser 8/ { g i
ﬁ‘ﬁfg& height | Discharge || 1585, | Dischargo || G585 | Dischargo || G587 | Discharge | & E \ g%'
; PN
1os] 9740 0zl 4900 S | 1ziee 1070 31900 [ 5 | g N
103 [ 19101008 [ 40201193 | _I2.L001033 || 5300 o & | B
0.38] 29201 99 3510 1161 |15.000_i0.0elt 46300 o 5 | T[] |
0,59 | LA4000.07]. 3,930 )L.24_1,00000:05 |1 4,50 «| = |
033 | 7,230 Jin.ag] 4@zolil5 | 103001993 ] (00| 5| ¢ | 1 | ]
1 40.83 | 60006 | b3ONIL03| 9,340 0051 45%0) o) 5| § 3 |
Joda | 5,500 1035 2400 1137 |13 L00)10.0%1. 4100 7| 7 | 8 5 &
2500 _linA0|..5.400 Jr0.33 | 110 J1a.(3 | 21060 9.25]1 . 3.960) s & | £ = |
| 2200 10,33 1 5,000 10,94 3, R0|/2.35)-22 000, 95612990 of & | F & |
220 2100 |10 | 4100 |i.51 | 1340011235 22000 |a,52] 27700l & [ o 3 |
I 00 1900 [l 4240 J203] 14300]1h94 ] 18,100 | 9.45 | 2660]u| & [ R & |
| 1800 10,30, | 4,500 12,10 | 40,0001k 76. |- 15,300 %45 253012 ]
i _l6oo. .36 | 5,200 1173152001190 . (7.60009.33 | 2,8)1s) & ;
t : 1900 0,51} 5,960 J11.35] 1000\ 76 £ 1600 |94 | L2800 a5 | T3 |
y : \ | 2200 [i0.63] G.CIOL48 | (3,100 llide B 320098 | L0 )s| = | | & |
260001075 | TAD .30 | L dO0ON (26 E 2L 500 2351 4.310.| . | 2 |
590 8 2930 I0.33 | 710203 7200 1066 120 9250 20500 5| § % |
f oo 13280036 | 5,13002.031/9,00010.33 F 54000905 18101 5| 2 B &
. 1020 fl 3940 |In%a. | 3,00003.cO13200010.QF 5,960 | 9331 L0 e T T 1o
F 14 37401039 | ,230011:50 |16, 400 1050 F 9400 | 953 |1 24500a0| £ | £ &
0,09 . 30096 | $.40011161] 15000 0.9% . 9,330 941 | 4.470) | J
| 957130101090 | %,40001.49 | 13,200 H.0b EL0LOO) 9l | L330]=| & | 21 2
[ a.18_f._aTIONL00] 900 .48 [ 13,100 104, 10,500 | R03E 1540
9.3% F_al000ea | 31006114400 jin.6SE 7.710) 902 | 1400 ) §
99 B 33101093 99601453 | 13 (600 [10.485 (. 300] 98 | 1300 |4l ]
J zoo_lio.13 £ 380 liLeo. | JI00_ e | 14, 70010.500 9200 202 | 1300 lusl 2 | 3 3
22036 i 4950 H.07]. F.LEO)1:33 | 1LTOO 11029 2.330] 902 1. 1220 | -
il liosxlk_6a00 005 L]_S_Q_ 1,091.9,320010.57. 11 420122 | 1200 |28 g :§§
Al 2201063 b 630 052 | 6020 11.03.1:9, 2009610100 502 ] 1100 j,e| & | = = s
| 240 insaf 1770010:85] (2000101 | 980 10,35 9,260 sk | 1000 |lg9f———=
4 lnie 12104006, © o loal 3470 0ga B 9.0 31l veun.
Lo 933200 24%5d)  sezsad|  Ziian]  €3as07 1239960
i
!] . | | Q: 3; 3 95".
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ATTACHMENT C

DAILY 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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I S

B e o i

. fsTATION (Climatological) (River Station, if different) MONTH WS FORM E-15 U 5. DEPARTMENT OF COMMERCE
3 {UY_Y SY..SDT l '9-2L— {10-77) NATIONAL ODGEANIC AND Am?fg;i::slgsﬁgﬁogés;ga;’r:gg
RIVER TYPE OF RIVER GAGE COUNTY ¢
TALReeTa/a Lo} R M7~ So—[5 |
TIME (local]) OF OBSERVATION RIVER TEMPERATUF(E‘PRECIPITAT:ON STANXRD 17“_45 IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS
S
STATE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE
GAGE LERO
Ft. Ft. Et. .
RIVER STAGE TEMPERATURE °F. PRECIPITATION WEATHER (Calendar Doy) SPL.IAL OBSERVATIONS OF PRECIPITATION & RIVER STAGES
Draw a straight line (—) through h ipiati X H y
24 HRS. ENDING as o‘,’;ﬂ'veg‘ ond o waved ”";°'(‘9 °“,;;rg;';‘;1";’,‘°:"s°" 24~HR AMOUNTS At °"'MSE&‘E‘Ju‘?ﬁ&?ﬁ? - 3 2z | B RIVER 19,24%52 émzeégggwAgg
GAGE AT precipitation orobubly occurred unobserved. o N : ; ) ’-_‘2. ICE.'STATE OF WEATHER
Z READING] O AT ' 2.5} &% |88 " © 9 |2 I I O | AT TIME OF OBSERVATION
| AT | Z|_OBSERVATION | OBSN. ‘ e | 85 (82 F l 5 193 L> | &~ z
f w| o a AM. NOON P.M, ‘;‘”E ;.%“d ..“gg H 2‘1 g J <g~65 w 333 88 STAGE g
S Pt T max. | i €8as) 88 |2an] Qludl S22 13 132leel K 1 =2 | Y =
3|8 2ol & A asn1aeasen et |SE2E) 238 247 B8R 3 |7 | 2 )35 EE) £ | °E | £2 :
o 13-651 L Annnnnaonnnonnnononoooonn
2| |A-F0|F S [ TR e
3 jd-bolE G L g et
4] 12~50|F SO A DT pe
5 - 920|F vz Ppopiiipepep o e g -
: 51 1-241S5 ,& AR e rp
7 -4l JL Db e s e
2| Z=-olF Lz nannannpnoononoooraont
s| |1-96 |5 cramnaanagnenanononnrse I
wl -i6lE & P peagp i
= Los s Ui ke e
a |f4als S5 [l 2iseer a1 ek
6 I | ~01kR DA Pbpna L ¥ A
Y D li-50lF 3o (Hyprpppppppp e VT 25 s
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ATTACHMENT D

WINTER 1981 - 1982
R&M PHOTOGRAPHY INDEX




AERIAL RECONNAISANCE OF THE SUSITNA RIVER
R&Vi PHOTOGRAPHY INDEX*

Date: October 2, 1981

Slide Number Description
1 Near confluence
2 Slough near LRX-4
3 Susitna near Whiskers Creek
4 Mainchanne! near Curry
S At Curry
6 Upstream of Curry
7 Downstream of Gold Creek
8 Near Slough 21
9 At Devil Canyon
10 Upper Devil Canyon
1 Upstream of Devil Creek
12 Upstr:eam of Devil Creek
13 Mainchannel Downstream of Fog Creek
14 Fog Creek Confiuence
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
27 Upstream of Deadman Confluence
22 Downstream of Vee Canyon

* Note: All photographs are kept on file at R&V Consultants,
5024 Cordova Street, Anchorage, Alaska 99503
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Date:

Slide Number

AERIAL RECONNAISANCE OF THE SUSITNA RIVER

October 6, 1981

* Note:

r3Q/c
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PHOTOGRAPHY INDEX

Description

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 Talkeetna River Confluence
Susitna and Chulitna Confluence
Chuitna at Confluence

At River Miie 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 Siough 9
River Mile 130 at Slough 9

Refer to the R&M Hydrographic Survey maps for river
mile orientation.
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: October 6, 1981 - Continued
Slide Number Description
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 Canvon
Date: October 29, 1981
Slide Number Description

r30/c

10A
11A
12A
13A
14A
15A
16A
17A
18A

Mouth of Susitna

Mouth of Susitna

Near Mouth of Susitna
Near Mouth of Susitna
Near Mouth of Susitna
Near Mouth of Susitna
Lower Susitna Shore Ice
Lower Susitna Shore Ice
Alexander Slough



Date:

Slide Number

AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

October 25, 1981 - Continued

r30/c

19A
20A
21A
22A
23A
24A
25A
27A
28A
29A
30A
31A
33A
34A
35A
2B
38
48
oB
6B
7B
BB
9B
108
11B
12B

Description

Main Channel, Near Flathorn Lake
Main Channel, Near Flathorn Lake
Alexander Silough 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



AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: October 29, 1981 - Continued

Slide Number | Description
138 Talkeetna River Confluence
14B Talkeetna River Confluenca
158 Talkeetna River Confluence
16B Chulitna and Susitha Confluence
TR Chulitna River at Confluence
18B Chulitna River Above Confluence
19B Chulitna and Susitna Confluence
218 Chulitna and Susitna Confluence
228 ' Chulitna and Susitna Confluerce
238 Susitna about 5 miles above confluence
24B Chase at LRX-9
zeB Main channel at Chase siding
278 About 1 mile above Chase
28R River Mile 111
298 River Mile 114
30B River Mile 1186
31B River Miie 117.4
32B Talkeetna River

Date: November 2, 1981

Slide Number , Description
9A Susitna Confiuence
T10A : Susitha Mainchannel at LRX~-4
11A Mainchannel at LRX-9

r30/c
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Date:

Slide Numbe:

AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

November 2, 1981 = Continued

r30/c

12A
13A
T14A
15A
16A
17A
18A
19A
20A
21A
22A
23A
24A
25A
26A
27A
28A
29A
30A
31A
32A
33A
34A
35A
36A
37A

Description

ice Pans near Chase

lce 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 Goid Creek Bridge

Indian River Confluence

Rock near Indian River Confluence
Portage Creek Confluence

Portage Creek, looking upstream
Mouth of Devil Canyon

Near Devii Canyoen, Looking Downstream
lce Cover in Devil Canyon

Upstream end cf ice cover in Devil Canyon

‘Downstream through Devil Conyon

Devil Canyon near Crest Gages
Upper Devil Canyon
Upper Devil Canyon
Upper Devil Canyon




AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: November 2, 1981 - Continued

Siide Number Description

38A Near Deadman Creek Confluence

4B Mainchannel at Deadman Creek Crest
Gage

5B Near Watana Creek Confluence

6B Watana Creek Confluence

7B Watana Creek Confluence

8B Muiti-Channel Reach Upstream of
Watana Creek

9B ' Kosina Creek Confluence

10B Jay Creek Confluence

11B Mouth of Vee Canyon

12B Veg Canyon

13B Entrance to Vee Canyon

14B ' _ Near Watana Streamgage Site

158 View Downstream at Watana Stream Gage
Site |

20B Susitna and Chulitna Confluiznce

21B Susitna and Chulitna Confluence

228 Talkeetna River Confluence

Date: November 18, 1981

Slide Number Description
3 Mouth of Susitrna River
4 Mouth of Susitna River

r30/c D ~ 8§



AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: November 18, 1981 - Continued

Slide Number Description
5 Head of Alexander Slough
8 Parks Highway Bridge
9 Talkeetna River at Confluence
10 Chulitna Confluence
11 Susitna near Chase
12 Susitna near Chase
13 Susitna at Curry
14 Susitna at LRX-28
15 ' Susitna at Sherman
16 Gold Creek
17 Portage Creek
18 Head of Devil Canyon
19 Devil Canyon
20 Downstream of Devil Canyon
21 Devil Canyon
25 Alexander Slough near mouth
26 Susitna lLanding
27 Parks Highway Bridge
29 Chulitna Confluence
30 Talkeetna Confluence
31 Curry Siding
32 Gold Creek Bridge
33 Portage Creek Confluence
S Devil Canyon

35 Devil Creek Confluence
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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
5A Near Sherman
BA 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
1A Portage Creek Confluence
12A Devii Canyon
13A ; Devil Canyon
14A Upper Devil Canyon
15A Upper Devil Canyon
16A Tsusena Creek
17A Watana Streamgage Site
18A Water Quality Monitor Site
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER

PHOTOGRAPHY INDEX

Date: "January 4, 1982 - Continued

Slide Number

19A
20A
21A
20B
21B
228
238
24B
258
26B
288
29B
30B
31B
328
25C
26C
27C

Date: March 10, 1982

$lide Number

Description

24
25

r30/c

Upstream of Watana Creek
Near Kosina Creek Confluence
Kosina Confluence

Susitna near Confluence
Susitna

Susitna at Siough 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
Devil Canyon

Devil Canyon

Devil Canyon

Description

Devil Canyon
Devil Canyon
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: March 10, 1982 - Continued

Slide Number Description
26 Devil Canyon
27 Devil Canyon
28 Watana Streamgage Site
29 Watana Streamgage Site
36 Devil Canyon
37 Devil Canyon
. 2 Devil Canyon
3 Devil Canyon
4 Devil Canyon
7 Portage Creek Confluence

Date: April 26, 1982

Slide Number Description

30 Susitna Confluence

31 Susitna Confluence

32 Above Confluence

33 Curry

34 Slough 8

35 Slough 9

36 Slough 9

37 Slough .S
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AERIAL RECONNAISANCE OF THE SUSITNA RIVER
PHOTOGRAPHY INDEX

Date: May 10, 1982

Slide Number ' Description
1 Portage Creek Confluence
2 View upstream along Portage Creek
4 lce Jam about 1 mile upstream of Devil
Canyon
5 Overflow above Devil Canyon
10 Devil Canyon
i Portage Creek
12 Portage Creek
1 ' Portage Creek
14 Portage Creek
15 Portage Creek
16 Portage Creek
17 Portage Creek
18 Portage Creek
19 Portage Creek
20 Portage Creek
21 lce Jam Below 'Golnd Creek

r30/c D - 13




ATTACHMENT E

FIELD NOTES OF FREEZEUP AND
BREAKUP OBSERVATIONS
WINTER 1981-82

B N T At bt oo S bt At it - 9 gt i g



CREES: PLATE 4
e?“”* )
wt?
‘ SUSITNA RIVER TN
SN\ FIELD OBSERVATIONS
A HWY. . .
A A, BRIDGE DURING FREEZE-UP 1981-1982
il
/'c*
", ,
el = % =3
Cz Ceay)
raner O é 3
ALKELETNA
MAP SCALE__|: 63360 ‘
A Buitd ubP oF (c& PANS OBSERVED To PERCENT oF THRE €€ IN THE COMNFLWENCE AAFA
«. | cet.29 AtoNG W ::25 0F RIVER NEAR COMES  FRIM THE SUSITNA. THIS ICE 15 moSTLY PANSE
RABIOEAUX - AND SHoRE jcE&. -
LARGE ICE PANS , ESTIMATEO AT 3o 7 In DIAMETER,
Moz 2 CESERVER AT THE CHULITNA JSKSITNGE €O nNFLAENCE .,
MOST PANS ARE SMALLER , ABouT 37, ANO EXTEMNO
FRom BARK TO SANK. MANY SLoUGHS ARE /CE COVEREN.
“THE SUSITNA S  eE COVEREOD FRom ICE PANS ©OF 2%3° ARE CLUMPED ToE ETHER 144,
Nov- -n{a ngu-rﬁ To APFROK: kasllwrrnn. THE SUSITNA CREATING [/SCANDS AgouT O T Fie
—,—,gixzf:gﬂzr_mn/:scﬂagsa WITH 1CE AT : IN DIAMTTER. S0mE FRAZIL OBSERVED (AL ERULITNA
A4 P A, AND TALKEETNA RIVERS. A
. 13
LEALING EDPGE ©F ILE CovER HRAS THE CHULITNA RIVER, OISPITE WIDE THE TALKEETNA REER 1S LARGE ICE PAN FLOoES ON :
Nov. I8 ADVANCED  To  APPRex. RIVEA. /nE So. J1eE SHELVEL REMAINE FREE ¢F Now COMPLETELY Je¢& THE Sy TNA HAVE JAMmEO
- SHORE J1C€  BAS CONMTRICTED THE ‘F‘ﬂ“’ ANY JAMS oR NEAVY [c& FLoEs, CovSRED, AT THE CONFLUBNCE FRRMNS
ONE  RELATIVELY NARARSW CMANNEL CONCEMTRATION o5 FRAZIL ,HowWEVER, ALt ICE BRIRCE ..,
ASouT 50 " wioE. /& THICKER THAN PREVIOUSLY CRSERVELD,
LEABING £EOSE OF J/cE CovER THE CHRGLITNA STILL HAS TRE TALKEETHR RIVER THE SOSITNA  AQSVE-THE
P ; BAS REACNED RKRIVER MILE §3, AN OPENM CHANNEL which MAS OCSVELOpED AN CONFLUENSE 18 ICE CvVERFO
Ec. Iy TINOICATES LITILE FRARIL OPEN LEAD FRVMA THE
iev FLENCE To AdouT BAMAk To QANK . THE LERDING
7 AILE AQSVE THE BRIOEE. Facs /o ’” R e,
e AT ComnFixENCE ALL. 3 RIVEAS ARE
T AROZIBHM WITH TNE EXCEMTIoNwy @F
JAN. 7 . OPEN VELOCITY LEAOS ©R OLEN
LEARE RESULTING FRom GROUANRK WATER
INTRUS SN,
RIVEAR FRO 2 EN
+ES. I . No FURTHER OBSERVATIONS
L IN THIS QREACK
- BETWEEN  TALKEETNS AND  LEVIE CANYON  TME
7. 20 RIVER S FREIEN WiTH ONLy A Ffw @PEN LEADS
~ ANL OVERFLEWw ‘AREAS.




B PLATE 2 __

‘SUSITNA RIVER
‘FIELD OBSERVATIONS

DURING FREEZE~UP 1981~-1282

MAP SCALE 1:63,360

BENSE ConNCEN~

=37 OF SHORE 1CE Bawoun

SUSITNA RIVEZL JTCLoOWGCHS RAVE
A LeT 0F ICE ACCUmnLATion,

1=2’ IcE PANS HAVE
ACCUMULATED [N SIBE
CHANNELS AT R 10},

REAvy FRAZIL £FéLoinr
ORSERVES AT Rm jio

Ol MeATH SIDE OF

TRATI®ON QK /K

AT M7 /N MINOLE cHANNSEL,
RAans AT A 1Y

SHamE Itk ©A Bunoul efF

FES. S

0F VALYING LENGTH.

ocT: 2
FPRESUr~ ABLY ISTRANOEL FRem A
HICHER STAGE.No SlemiFichisy
’ CNAMNEL.. AFRAXIL ON LEFT BANKL oF
AMOUNTS oF FRATN, OGBSERVED. cery cpAnpes,
SHORE JcE NAS BuieTus Arens 223% PANS Fieswine BENSE CONCEMNTRATIONS Mo FURTHER OBSERVA TIoNS
oeT 29 BoTH SIBES OF THE RIVER. HEAVILY AT Rm o GF PAN J)CE AT Rm 13 | oM ©cT. 29,
StoucHs AHMNO SICE CHANNLRLS
ARE FROZEN oVEAR. )
TcE LANS NEAR CHASE ARE AT Rm 107 FEw AREAS oF COMCENTRATIONS OF 1k REcemE
MNav. 2 GANRE YO BANK ,WMERY DENSE ICE FREE WATER WERE LESS LOENSE AX Am NS,
{cE FioES. . TOSERVEL . FEWER JCE PANE .
BUT OENSE INEETS OF Jinsw
AT CHANNEL SONSTRICTHONSE
So~ 60 PERCENT oF CNANNEL CHANNMNEL  CONTAING §o~9s Ve ALt SLDUCHS ANSD 108 CHAMNELS '
MOV~ 6 I CevEREO Ay SHoRS ick. FRAZLL., IN  ISEAND GCROuBS ARE IcE COVERFD,
HEAVY FRAZIE Flawr AT REAAINING CHAMNEL I8 BRIDGCER 8Y jck ’
VOEN WATER. AT ‘R’
VERy OLENSE ANCHNoR (& I8 CHANNEL 18 BRI6CED AT Rm 1t THE CHNANNEL ANMOTH ER SBorrisLNECK
‘ APPARENT AT RAm 108 (CNA{’()‘ ) Reve No By A IcE para IS COHITRICTES RESULTING AT Rm n§ Qug
MVt THE CHANNEL ConTAINS %o AND SLREN ICE  JAm. IN A FRAXIL [CE To SNORE (c&E
FRAZIL OR K& RAN COVERAGE: Bowes wEck, CON FTRIETING THRE
B} FPEM CMNANKEL.
THIS REACH 18 ENTIRELY Al OPEN LEAD HuNs AT R 13 AN 0PN L AT A NS AN PPEN LEAD
ofc. 1% IKE COVEREO EXCEPT For From Y2 mig m«:/s . : :fﬁfg :i_fg‘:::: / S o RMILES IN LENGTH AGAINST
) oTEL 4 EADL. R 1o To AMdour Ya mite . - 4 ” BANK.
TRE N SeLew. : L AGAINST THE MIGAT GANK. THE RIGHT N
) OPEN LEADS AT OPEN LEADS OF VARyING -
JAH- - Am 104 coNTAINING LENETH Occul THASUGHOLT
FRAZIZ AND SR THIE  REACH.
JAN-T SLUSH  [CE, N
B ‘THIE REACH 1T Ie& CoVERED R '
WHTH SECTIONS OF OPLM LEADS -

e
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PLATE 3

SUSITNA RivER
FIELD OBSERVATIONS

DURING FREEZE- -198:
DURING FREEZE-UP 1981-1982\

-

MAP SCALE 1163360

EXTENSIVE FHOAE Ik Quiloup

AENSE FRAZIL Flow HmEREING
ERAm  QICHY CNARNEL ANG SuoACHS

MmawTH o;? CREEE AT R jaN.$

HEAVY FRARIL Flovw o0PPISITE
RAL SeLiD JCE covEA BANK Te

i RAY  AGAINST Rock wAlL .

IN BETWEEN 1SEANHS URSTREAMm

ger2 GETWEEN ISLANOS JUST DowNSTREAM aANk. oF SHERMAN.
OF CLARRY KT RaAv IR
L5658 FAAIIL 1cE 0Q8SFAVES MAIN CRANNEL AT Rm 135 . S E SLOUGHS IN THIS AT SHERMWAN TRE ICE PARE
1 wow 2 AT CURRY BT MORT  iCE AANE REMAINE  THICK WITH JC& AREA ARE (cE FREE . ARE SmALLER AUT MmoAE €O MNCEATRATER.
J - ISy 2w DI METERA. Aok, FLo£S L ELUSN /6E ARE LARSE
AT AENDT AND UASTAEAM oF
. ; CRAQIENT AREAKS
A HIck DEXNixy ©OF 1k pANT Zc€ BARIHGCE HAS FoeRrmEe TCE RBRIOCE MAS [FoARMED
15 SRt Flowand ALLows SWRRy, AT R~ 23 AT Am j31 (SHERmAN)
wov- & FE AREA ALES CINTAINS CARGE
- SHEET oF CoiifetinATENS FANE, . B '
THIS ENTIRE REAcCH 0F MUSR HEAVY FRARIL IcE
wovi. 18 1§ CHMARACTERIZEOD Ly KW vy FLoLS OBLERVED NEAR
ANLHOR ICE FOAMATIONS , SLERAR SNEAMmAN.
WATER ANO LITRE FRAWY.
THIS REACH 1§ IcE covERED THE LEAQING EDBGE OF 1cE CTRE OREN CHANNEL WIOENE
g g F WAS OBSERVED AT Rm 127, TO Yo~ s g ANO CONTAINING
pEC. 1Y wWATH No OoREN LEADS ©
SIGNIFICANT LENGTN. ONLY OMNE CHNANNEL SEEmS To 70%% FRAZIL COVEAAGCE., ANCHoR
) ) i CONTAIN FLOWING WATER , THE JIOE ICE IS WI8E JTPRREAD IN EXTENSIVE
) : CHANNELS ANG StowGHS REMBLY EROIEN. PATEHES,
QLPER NWNATER LEADS 'WITR FARAZIL ﬁan'rccul.muy LICANIFICARNT LEAQS
JAN- ¥~ WrERE ORSBRVEE AT wARIGUE TNTERVELLS WERE LOCATEOD AT Rm 27 To 228#
JAN-T BETWEEA» CURRY ANK  $iiERMAN. ANO ANOTHER JUIT QPSTREAMm oOF
FHEAMAN SI1OING. .
. THE SAME OPEN LEARGS PERSIITEO
) M THE ABOVE LOCATINS.
FES. 3 &




PLATE b

SUSITNA RIVER
‘FIELD OBSERVATIONS
DURING FREEZE-UP 1881-1982

2
ot g == ' N 4143 Q"(’
= b o - QI >
Ny ‘ '
' S o/
Y

1: MILE. \ 2|

En MAP SCALE 1:63,380

"
: FRAZIL ICE &5 PRESENT THROWEN TCE FLo&S AT Ren 4o DENSE FRAZIC F£L088 wiTH
m ENTIRE REACH \WITH OCCASIIONAL g PAN lcB NEARLY BANK To
§ Jocr a2 CONCENTRATED ACCAMULATIONS ARE ;uq.r‘"rl.y pANS A7-3 BANK BESIHNING 2 mILES
1 O Fr THE ouTSILE 0F RIVER QENSS. N BIAmETER, . BELW PIRTACE CA. AND EXTANSING
> - THACKEN RNEVIE CANYON.
. MNO WATER IR TLORCGHS No FAATIL o ASEAVED
ocT. 6 BETWEFEN [SeANAS AT AFLow PORTAEE,
Ren 140, O Alotwr TOo THE
LEFT OoF ISCANDYS,
GoLn CAREEK STAFAA .
CACE AEADS s -
ov. 2 . .
o d T wwMICH tMBICATES A
DIRCNARCE @F 4l00 CFS.
TeE PANE ANO SLuSH feE ALL FLourtNG Jc& THRouGH ‘ Xc& HMHAE SFoaméon A « ANOTNER el A[RI0GE :
. HAS BRIOGED THRE RIVEXR THIE SECTION 1§ Compaskod BAIOGE AT THE RIVER SCeunRs AT Rm 4y
Nov. AT ‘D, OF 42’ PANG: ComETRICTION JUET JUIT Adovs RORTAGE €A,
QELows R 14T CoMrFLENEE,

TcE HRIOCE AT LSCATIen
‘0 REMAINS STALLE AND

v / ; :
pov. 18 SEEms To BE ENLARGED,
l
|
| , TCE E£RINGE AT O RIVER REMAINS OPEM THRoLEN AT G0LO CREEK ARIOCK
<] OEC./Y | AEMAINS STALLE, - TIIE  SMTIRE REAGH o1 THE THE CHANNEL IS Go-7e”
i ’ EXCERTIVN 0F SEVEAAL [ck WAGE ANO SHOWING Mo
: AARIOIES. FRAZIL,
TNE RIWER IN THis REACH WAS LAKGE |cE FLPES HNAVE ZeE BRIOOE AT
JAN. 4~ griet po T FROZEMN. OVERFLOWIN G JAAMED AT Rm 130, Arn 1S
HAS OCCHRED AT THE i1c5 SAIOEE
JAK. 7 LOCATs O AT ‘0.0 .




PLATE ot

‘SUSITNA RIVER
"FIELD OBSERVATIONS
DURING FREEZE-UP 1981-1982

. ; /
8 e

8 ( S
= 1 MILE -

CE

MAP SCALE 1:63,3€60

e ot

i .

ENZE CONCENTARATIONS o©F THE KREAcCH OF RIVER N
TRE VICINITY OF TMNE DEVIL

PAN ICE AND FRAZIL FLOwi TACKY
BANK To BAMKE WAITHOWT INTERRULTION,

I 1 4 * E ) : 3
% 3 f v

SMELVES EXTENG FROm. TMNE CANYoN WALLS
COMSTRAICTING THE OFPEN LEARD. THESE

- s mo- A s dr e W as wvagssbs

o 4ol THAGUEH THE ENTIRE ANYoR CREST GASE NAS
aal, c o %
m OEVIL cANyon REARS DENSE 1e£ HFLOES [NOICATFO
1 Ay VARYING SHNAGES 0F GRFEN.
®. AL OPPOSED To THE LAST Ao FRAZIL Ao PANS
oCT- b Enrtily THIE REACH SHowS
LITE JEE FlowlNG.
HEVIL CANYou HAS AN
Nov. ICE CoVER FRoem THE STAFF
GAGE To AB»wcT 3Iwe” QKELesar
THRE “Folow”, Rm 1851.5 .
1 ' DEVIL CANYON REMAINE ZEVERAL ICE BRIDGES WIRE A SoLin ICE CovER EXTENAT
10V, 6 FRozEN ovikl PASEAVED THRsUSH THIS REACKH . FRom THE DOEVIL CREENK mowTH
it ' T AJonT A mIES OOWMETREAM,
FRATIL ICE TCE COVER ROMAINE SEABLE TEE QRIDSES AREMRIN VERY DOENSE FAAZIL Ter covER BELOw~
BELswr PoRATAGE FABAn THE (CRPOSED DAMSITE AT SAME LOCcATIONS AL CONCENTRATION S THROUWECH REvit. CREEX REMAMINT
Nov- /8 DOWNSTRI A To TNE STAFF:6r, PREVIORS ENTRY THE DLEVIL CANYON STABLE,
GAGE . : REACH
' AN SPEN LEAD MNAS OEVELORED qTchE MBRIDGES REMAIN THE JcE COVER BELewr THE RIVER Aesve OEVIL
REC. 19 THAOUEN THE CANYON. /& COVER STRABLE.. REVIL ‘mftk MAS DEVELORPLED CREEKR & OPEN WITH
Nowr EXTENOS Y2 pnieE eN BITHER A MNARROW” OPEN LEAD, ) A CONTINGOUS LEAD OF
$I106 oF Amise ABoAT ( MILE LeNG. VARIAGLE WIOTN,
T ek covER AT RMm ISe REMAINS :  ZEE ARIOCES REMAIN A CONTIVROKE OREN LEAAD
JAN. 4~ STASLE AE AOTED RoevE y ETASLE EXTENG T THROQER TrIS REAH - -
A M. 2 BROKEN CCCASSIONALLY BY
ICE BRIOGES,
- BEVIL CARYyON REmmN: OPEAN DuE K A Twe miLE REACH GEtewn IRE REST OF ThE
IMAR.. L0 To GCRABIENT AND VELeciTy. Tc& IEVNL  CREEKX REMAINS OPEN RIVER KAS A
’ CONTINUeS 1L8 CPOVER

WHITN SEVERAL COREN
LEADS MAR ovERLFLOWAT

g, ‘T




SUSITNA RIVER
FIELD OBSERVATIONS
DURING FREEZE-UP 1981~-1982

AP SCALE 183,360
= , :
.é FRARIL 1C6E OBSFAVED FilowiNG SIOE cHAwNELS ARE WEAVY ICE  ACCOAmULATION:
“ loer a THRowGH  THIS EATIRE REACH. FROZEN BANK To BANK. O QUTSIGE 0F EL80w
AS mILES RELOw FoG CREEK

’ COMFLIL ENCE,

SInE CNANNELS AND SLOWGCHNT REMAIN FROZEN,

ocT & NO FRAZIE CASERVED.
- SHORE [=£ HAS ExTENOEO TcE HNAS BRIDGEO THE
orn AND ci RS ,
Mev- & f:-ro ;"la‘e /vuu: ‘:flinnn.. RIVER JusTt REtow Fo6 CREEIN,
RIVER REMAINE OPEN wiTH TCcE 18 o JAMMING v
pEC. 14 EAXTENSIVE SHOoRE ICE FORMATIONG, AT THE FOC CREEK ConFLukNCE

' MORE T AL o FRERCENT @F THE RIVER
SAN. b~ REMAIMSE OPEN. THE REmMAMNING I8 CovIRLD
JAM. 7 8y tcE ARIVEELS,

FPrErs R - e i} @ e—_

g it iyt . bty g 4 TR P A At e o i L sy 5T o g e i A o oA AT GHLL ettt S i



'SUSITNA RIVER
‘FIELD OBSERVATIONS
DURING FREEZE-UP 1981~-1982

~— MAP SCALE 163,360 [:_:“

UPETREAMm Fn;m WARTANA THE RIVFR

: LARGE JCE FLOES SEEM OISCHARGE AT THE WATANA
oer & To 8 STRAN OFO IN THE STREAMGAGE IS $900 CFg REMAINVE  THICK WATH (€8 PAVS AHouaT
LEFT CHARANNVLEL SOUTH OF 2'-2% IN OIANETER.
@ THE ISCAD OFPPISITE THE
'] BoAT LANOING “
= SNORE ICE 16 OEVELQPING
oeT 6 ANO THE wWATER LEVEL IS
6 ‘ PROPPING. .
V[‘
SLOUCHE ANDO SIDE CHANNELS ICE RRIVGES HAVE [oRMED SHORE = ICE 18 CONTIHNWING To EMPARD
. . ARE FRozkEN oVES, 1Al SEVERAL LocATIONS ouUT INTO TNE CHANNEL AS THE WATER
Mov. € LEVEL ORORE.
RIWER  REMABINE OPRPEN wWITH AN THE OPEN' CHAKNNEL .
ICE FREE CHAMNEL OF $o7-do™. HBAS APPROX. FRAZRIL
Mov. 18 AN I12ZE BRIGGE HAS FORMESL ABouT COVERACE ©OF 70 %e.
Yy mUE UPSTREAM ©F THE ISLAND
LOCATED WHERE THE RIVEA TURNSL SotTH . ,
! ) FAR EXTENLOS
OREN CHAANNEL coNTINWOLS AN CPEN LEAD PROBASLY ComTinuous ICE CovER A LONG oREA &
DEC. 2 To ASowT y-l MILE BELow OwrE TO GRIUND WATER EXTENDS APPROK. ¢ MmILE FROn mMmouTH oF WA"A:V'(Q CREEN
" . JNTRUSION ©N THE LEFT “Ur AND POWNSTREAM FOR 2 MILES BHowN STAEAM.
TEREENAR CREEK. BANK AT TRE 1w & momITOR L PROPOSED DAMSITE,
SITE, ) .
) Tek BRIOGES AEMAIN XCE LOoVvER AFGINS AfowT AREFA 0& OVERFLOW
DEC 4 ALL OPEN CHANNEL FTAGLE. Y2 mus ASIVE Wi R mowtTOR REGINS JUST Aldovs.

SITE,

PROPESED OAm SITE,




" PARKS HWY.
BRIDGE

PLATE &2

SUSITNA RIVER ,
FIELD OBSERVATIONS
DURING BREAK-UP 1982

MAP SCALE 1163360

A

No VGSERVATIONS
THE RIwER BELow TALKEETNA REMAINS THE RIVER IS8 OBEN T8 IS BREAKINE ur /ANy OPON LEAOS MANY OREN LEARS N
ICE COwERED wiTH ~mANY AREAS §HowiNE SouTH OF @ELL ISLANODS N BIRCN CcREEK. FAden TALKEETNA SIOE CHANNELS ApNO
o cook INCET BOAT LANOING To s oucHs.
THE TALKEETNA

OWVERFLOWe, ALONG W-2TH A LIGHT ENOW

RIVER CoONMFLLUENCE.

CovER TAIE Connild INOICATE TH.Ck JCE. .
THE CHulITNA RIVER HAS BROKEN «h,
No  OLSBERVATIONS Q€Lovr  TALREETNA ' - :’“:NY$A;;R¢:A&?‘E ‘BlocksS ARE STRANDED
. A '
on RicEn Banks. sEoeaE i AREA Ao THE RIVEQ AANK  CONFLLENCE THE
PosT BREAKUL RECONNRISANCE ERoSI0A OBSERVED AT CUTOANKS HAS GFEN EROOEO AGowur * BANKS HAVE
19 ~i18 FT. ERoQER 3-3 FT.

ON oUTEINE oF RIVER BENOS,
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PLATE .2

SUSITNA RIVER
FIELD OBSERVATIONS

JAm DURING BREAK-UP 1982

slo - sha

MAP SCALE 163,360

ICE IS SNowur CoOvERED MANY AREAS oF
APRIL 12 AND APPEAARS STARLE. OVERFLOW  AND
NARRow ¢tEADS, .
ICE CovER REMAINS
APRIL 26 STAQLE wiTH EVIOENCE
0F HEAVY OVERFLOWS
NBAR CHASE, ,
TcE IS JAMMING AT SCLOoUBGHE ANDG &SI10E SMmALL ICE JAm AT RIVER pmiLE Jo77 K CONTINUoWKS OPEN LEAL
. ) RIVER |5 ENTIRELY EXTENDS FRom & MASE
ER AmILE /02, EHANNELS ARE OREM AT Rm 106 :
may 1o Riv ™ 703.& A FROZEN OVER AT To tANE CREEK
. THE SAND GAR. CONFLUENCE, .
SEVERE 1CE JAMMING OTCCURED SEVERAL RANROAOD TIES :):;fﬂ::&-: ;:M:;:G‘ ANB
Inay 12, AT R 1077 AND EXTENQER FoRr MNEAR R 109 WERE WASNED PN 6’;“",5(\»’&5
e ABowT | miLf GPSTREA A, THE oUT AS THE Swsi THA JPILLED R =N
T WATER LEVEL ROIE AGowT Jo-IS FT OVER THE BANK. N2 AMa e,
NEAR RIVER MmILES 9% AND ico, THE GPSTREAmMm ENDS ©F ISLANDLS AREAS OAmAcEo 8y Ic& AT Ren 116  To 1425
LARGE AcCUmulATions OF HAVE QBEEN ScotRED BY [CE. SomE ConSISTED mosTLy oF . TNE RARIROAD NAS ADDED
Ay a7 STRANDE®S J1CE OLock w ERE ARE a0wr DEVOIO oF VEGETATIOA z\:-rune 1§ =20 “comoNnroons MuUcH RIPRAP To ThE
; e
OBSERVED. SomE MEASURING 20~30° FOR 100 FT 0R moRE FRom THE BANK. © BircH RR aeo,
MoRE ICE BLockS WERE FouND LARCE RIPRAP MAS BEEN RAILRoAD PERSeNMNEL
Imay av- . STRANDEO NEAR LRX-9. EXTENSIVELY AOOEOD To REPORTES wiS., RISING
CoNT THE RIVER BANK AT Rom 103 MAS RAILROAD BED BFTWESN 16 ~18 FT N LESS
ERCOED  4-5 FT Rm 104 To tog™ ANG 108 7o 41, THAR | MHouAn.
* o
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SUSITNA RIVER
wI1ELD )BSENRVATIONS

DURING BFEAK~UP 1982
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PLATE L2

(L L

PCURTH (OF
SUDY CRJENM

MAP SCALE 1163360

TCE APPEARS STARBLE wAaTH
APRIL 12 MmANy REACHES OF °“THIN LEADS .
AN OPEN LEAD ON THE THALWEC AT RIVER muE 137, BETwEEN OPEN LFADS IN mosST TcE covZR REMAINS
APRIL 26 WAS OBSERVES AT R 121 SLoUGHS & £9 TNERE IS A SIDE CcHANNELS ANOD CENERALLY LTARLE w1TH
' wine (10-30°) 0PEN A0 SLOUGHS. EXcEPTIONS AT REACHFS
ON THE THALWEG. OB WIGNER ELOCITIES.
SEVERAL  SmmaLe THE RIVER THALWEG HAS A AQBOVE CUARY THE RIVER RBEtow SHERMAN NEAR
may o |$B8MS ARE ocuRRMG STARLE 1cE COoVER FRom 1S OPEN WITH THE ExcEPTION Rm 129 AND Am 130
. BETwEEN RIVER mitE R 118 To Am a0 OF THE NOTEO JAm SITES. SEVERAL JAmS ARE . ,
. He ANO 7). O URBING - :
SEVERE JAMAMING NEAR FEVERR JAMMING 1§ 0CCURAING MIRE DAMAGE
im Ky 18 Rrn 128", CAGSING TME SUSITNA AT R ja9 , THE BERMm AT :: Z:\E::fr
To BE REDIRECTED INTo SLowcH 9 HAS QEEN BREACHEO. T
StousocH 4,
AT ScoucH ¥, BETwWEEN Rm 1328 ANB 39,
THE EFFEcCTS oF BREAKUP RBRE PARTICKLARLY
mAaY 27 EVIOBNT - THE ALRMS ARE VERY UNSTABLE . THE
FOREST FL00R o/ THE ISLANDS HARE COVERED

BY 3-4 Y 0F RECENTLYy BOERaSITEN LILT.

LARGE icE Btocks WEBRE 08 SERVED  wITHIN
THE ForREST.
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PLATE —LL.

TeE YAm
s/ra)sa

SUSITNA RIVER
FIELD OBSERVATIONS
DURING BREAK-UP 1982

\)
2 R

o

%)

$

ANIE

w0

1: MILE,
MAP SCALE 1:63,360

B ELOW, GotO CREEK RBRIOGE ArARAR WS

THE 1CE cCovirR REMAINS Sotio,

PPEN LEADS
ARE - OBVELO MING UPSTREAM
OF Goe CRESK,

BRIDEGE, THIS VA CAUSED THE

APRIL 12
‘o
TNOIAN RIVER 1§ JBEGINNING AOSIT  SI0E CHANNEFLS
APRL 28 ) TO QREAKWUP. SUSITNA RIWER AND SCowGHE ARE
THALWEG HAS OPEN LEAD FROA SHOWANG  OPEN WATER,
INOIAN RIVER To GoeD CREFK ORIDGE,
A STAGLE JcE coviR ExTENOJ MmesTLy OFEN WATER
M Ay /9 FROA CGotxl CREEK BRIDGE AGowve Golp c¢REEK, -
Do n S TREAM THRoUWEH THE
RIVYER BENO.
‘ RAAILACAD PEASONNGL REPoRTEOD
! A mAdJor I1€E JArn AT THE
Ay 12 RiveER GEND R Lot ol CREEL

WATER T QGAckuP AND RISE
ENOUCH To CREST THE BER/KM
AT THE HNEAD o8 Steucy 1.

e N mE o A
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PLATE ol

SUSITNA RIVER
FIELD OBSERVATIONS
DURING BREAK-UP 1982

ce

A

h ERFLOWA
OV

THE dLecATION ©OF A STRABLE
€ QRIDGE,

. TcE -
I\ 1 au_mcg ic& BR10%E
096 N L BRIDEE 3 !
2
AN (30 ™y .
C_ B M wap scaLE 1163360
CPEN WATER THROWLGH THIS REACH 18 CHARACTERIZFD WPSTREAM OF DOPRVIL CREExC
ArPRIL & PEvIL. CANYON. By NamBRews TCE GRIRGES, CONFLUBNCE THE JEHF covER
: OPEN LEADS ANP AREAS OF 1§ AEAiy comrimvdoms.
OVERELOWA" . B
THE REACH BETWEEN PORTAGE ARBAS OF KlGn vELecITY ARE < SEVERAL ICE RRIOSLS B&tow OFvit. CREZK
APRIL 26 CONELUEFENCE AN R~ )50 1S BPEN, Telk OBRIVGES AMD oviERFLOWS COMNPLIEMCE MNAVE IcE FLOES STMEKING i
STIte. FRCZEN . OPEN WwWATER BEGINSG CCERA  IN Seow-8 VELIGITY ACRINST THFm.
AT MOowTH 9F CANYON AND EXTENDS REACKES, Lt
THBoW CH . THE U ELOow .
A LARGE JAm - 1S CONTINWING MOSTLY ORPEN To RBOVE THE DEVIC CREZK CANFLHWENCE
IMAY fo To Bun AT RIVER mitE )53, ODEvic CREEK. THE RIVER NASL MmARY AREAS OF OPEN

LEADS wMNICH SEL/~ To GCET WIDER

AND MORE NUMmMEROWS.




PLATE ndZ

SUSITNA RIVER
FIELD OBSERVATIONS
DURING BREAK~UP 1982/

ol

OPEN
{ LEAO .

— -
ovuna% ’ \2 |
. ’ ‘ ‘

) .
o0
~ ' TCrREEK
overrayl/
| v Erson
4 , ' 1 MILE: ‘

LW W wap scae nas,3so  °

FEwr OPEMN WATER &fANL

-

APRIL 2 QUT mMANY OVFR PLow AREAS.
T
- ’ THoSE RREAS  wHIcH WERE . OPEN AEARS ARE LESL PRDUNLENT
Q. JapRIL 26 PREviIOWILY o mARKES [y OVERFLOWSE LY AGOLE  FoG CREER CONFLUENSR , AREAS

HAvE HNow- QB ECemE oPRPEN LE2ANS.

C oF oUERFLOW- ARE NUmERoNS.

uFEer——
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\Q PLATE 4%

\)

A
- Ugeﬂ SUSITNA RIVER
[15 FIELD OBSERVATIONS ¢
DURING BREAK-UP 1982 [/
&

" cREEK _ ‘ £

X eE JAM '

S /e

1 MILE

MAP SCALE {:63,360

MANY AREARL OF oUVEBARFLOW-
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RIBova Lxx«53.
- 1CE TAIM NOLBING DOWANSTRERM TR GROWING AT LRX-F2, AVERFLOLS. sy o8 TaM DEVEORNG FROM .
PMEY CEFNE BRIOGE. KEY OF TAM AT RIGHT CNANNEL, 1CE RCCOMUCATION LR~ ST ve T7 CROSING OVERFLOLY
12 xacu Posnr os BeGurr {3 ABOVE LRX-53 APPEARS UNCHANSED, WTO SIOE CHANNELS.
- * AT LRX~YZ P OPEN WATER /N THE TNOIRN RIVER, '
¥
]
GIGNE OF ¢t CREASED COMPRESIION 7¢8 Jang HOLED TO se6 JAAL,
MAY THROVGH THE TAr, WATER CEVEL Lirres CHRMGE sns FTHIS Lo gs MNOF Biwg CARRIED YAOCER
- 3 Re1SiieG, MEAVY OVERFLOtS N Lexyr RERCH IrnvCceE MAYZ. THE OBITREAM ENE O THE TAM,
OVERBANK BECOW THE BRDSGE, MO SIGA OF FIGHtEICRANY CHRMGE
It CIRTERL LEVEL UPII-RERI,
SCE IN MRBIN CHRMIESL AT LRX-T2 LCE TR RELEASED OVYERMIC b
- ST
MAY ICETRIM RELEASED o;eaylgwc RPPERRT ¥O NAVE SRGCED, MRt CNANNEL 166 ~FRES,
£ MR CHANNEL I1CE~FRES, PO3II1eY DUE 7O DROS s WRTER LERY S168 CHANNSLS PACAGD
PrECES OF 1CE SrACR & XECTr Nricwy LEVEC AETER TRM A1 Gosd CRECH: STRRNOES 1CE
- RALOMNG THE SHORE RELEASED, b
NO NEW 1CE ACCOMULRIYONS OR
j BPPENRS UNCHRNGED SNCE MA botd
~AY ¢ ry. SIGNIRICRNT CNGNGE IN WATESR
g = LEVEL THROVGA, TN RERCH. .
f 4
(CE TAM AOLONG ON FHE
- rMAY MORNING CL MAY Bth, USGSE
S STRERMELOW CHA/RT AF Gord
CrREENR SUGGESIrE TRM
__KELEAIED, THAT EVENING. —
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ATTACHMENT G

ANNUAIL ICE THICKNESSES AND DECAY CURVES
FROM TRAPPER'S CREEK, ALASKA, 1962-1973
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Ice thickness Snow depth Ice thickness Snow deprh
Date (em) {cm) Date {cm) fem)
1971 feene'd] 1962 (cont d)
Apr 24 102 May 12 Sowmeice formed on either side of channel.
24 Surtace porous, few crucks. 19 Susitna Channel ice free from bank to bank.
May 1 al 26 Large ice blocks or floes floating down stream,
1 Surfuce very porous, numerous cracks, 29 Navigation started across river.
14 Bulk of ice has gone out. River level has risen approx. 1963
o sme Mar 22 109 51
15 River free of ice. 22 Overflow on the ice during the week increased ice thick-
1972 ness.
Apr 13 102 23 29 110 48
23 94 20 Apr 5 84 81
29 94 15 12 81 93
29 Ice becoming porous but not eroding as yet. 19 91 91
May © 76 19  Snow on surtace and overflow.
6  Surfuce slushy, numerous cracks. 26 123 29
9 Last day ice safe for traveling on foot. 26 Open water, numerous cracks.
10 First movement of ice. May 3 112
11 No further information available. 4 Ice thickness measurements made on 3, 12 and 26 Apr
1973 and 3 May appear unrepresentative due to the uneven
* snow depths, discontinuous formation of snow-ice,
Mar 31 . 102 . 8 and/or possible ice rafting, Consequently, average
31 Ice thickness on opposite side of river was 97 cm. decreases in ice thicknesses from 29 Mar to 19 Apr
Apr 7 99 0 and from 19 Apr to 15 May are shown on the ice
l‘:’ Z“; 8 decay diagrams.
y 10 Water overflowed on the ice.
-3 74 0 15  Riverice free.
Mav 5  Ice conditions becoming unsafe.
10 First.movement of ice. 1964
1 Considerable ice movement, Mar 14 97 28
12 No further information available. 21 86 32
1974 28  Icehas t?een cracked by the earthquake and appears
Mar 16  Ice thickness on opposite side of river was 104 cm. Apr 4 unsate. 64 3
23 102 13 4 ‘Overflow on ice,
30 97 i3 1 61 15
Apr 6 102 B 25 Considerable overflow. Slush and thin ice layer over main
6  Second ice thickness measurement read 99 cm. ice sheet.
13 102 . 15 . 26 . No turther information available.
27  No measurements on 20 and 27 April due to water on ice. .
28  No further information available. 1965
Jan 30  Approx. 15 cm water overflow 300 m below measure-
ment site,
TRAPPER'S CREEK, ALASKA Feb 20 94 4
27 81 51
Measurements made on Susitna River, over the main channel at the 27 8cm water overflow above measuring point.
village of Talkeetna or at distances of 400 m to I km west of Talkeetna, Mar 6 I Unknown
Station mavea a short distance in 1968 and name was changed from 24 Numerous cracks along both shores, 30 em water overflow.
Talkeetna to Trapper’s Creek. 27 66 Unknown
Apr 3 56 23
Ice thickness Snow depth 19 - 46 , 15
Dare fem) (em) 15 30 cm water overflow on main channel. Leads or cracks :
extending across the main channel.
1962 16  First breakup of main channel.
Feh 24  Heavy snowfail (about 122 ¢m deep} across the Susitna, 30 Muin channel clear of ice,
10 L35 17 Mar 19 51 3
17 147 102 26 51 18
;“ 145 91 36 Water level dropped 30 em. Cracks on both sides of main
1 130 76 channel.
14 §6 30 8 30 cm water overflow on muain channel. Cracks along-
-1 38 46 side main channel,
28 28 36 9 48
28 Susitna Channel starting to open. Talkeetna Channel 16 16
open, water fast, Still crossing river by north route a3 46
but not very sufe, A . .
May 5 Open channel 2 m wide. Water in Susitna Chunnel started ey g f;;:l lc:Ll?u!rlx]:;eg:'er:lt’\vmer. approx. 113 way across the river,

runping,



lee thickness Snow depth

Dare {cm) {em)
1966 {cantd}
May 14 Ice jams just below measurement site.
21 Ice completely gone, only some ice coming down from
Chulita River.
1967
Mar 18 71 15
25 71 15
Apr | 71 13
8 70 43
15 67 16
22 64 30
29 53 10
29 Overflow on main channel.
30  First signs of breakup of main channel.
May 1 No further information available.
1968

Feb 17 15 em of water overflow over measurement site. Ice
beginning to rot.

24 91 35

Mar 2+ River is unsafe, 30 to 45 cm of water overflow at measure-~
nient site and over other channels. Cracks running
along edges of charinels, formed when ice was forced
downward to below water level.

9 89

9 Water overflow frozen,
16 89
23 79 3
30 76 3

Apr 6  Cracks running parallel with channels are 3 to 30 em in
width, some are | © m or more in length, Ice soft with
3 cm water overflow at drill site.

13 74

20 51

20  Ice very rotten, 20 cm water overflow at drill site. Many
holes and cracks, open water in many places,

27 lce completely saturated with water and settling in places,
fce unsafe.

May 4  Main channels of Susitna and Talkeetna River open.’ Ice
estimated 30 to 46 cmn thick. Surface wet, numerous
cracks.

8  Ice jamming near bridge site and water rising.
11 All ice jams broken up, ice flowing in main channels,
25 River ice still flowing, River level is riear normal,
26  No further information available.
1969 .
Feb 22 85 20
22 Chanuel is deveioping cracks 10 to 13 cm wide. Ice be-
coming porous and soft,
Mar | Ice measurements moved to within 1/4 mile of Talkeetna.
8 61 46
15 61 25
22 64 30
22 Water overflow under snow cover 5 to 8 cm deep.
29 61 10
29 Last measurement site caved in and is now under water.
New site moved south 50 m. Ice is water-souked,
Apr 5 51 10
5 Iee is weak with wide cracks along edges of channel, 30
1046 cm overflow in low spots up and down
Tulkeetna Chunnel,
12 46 10
2 Holes in main channel and water overflow still rising 30
to 60 cm,
19 41 8
19 Iee islifting and breaking mto chunks.

113

lce thickness Suw depth

Late {ent) {em)
1969 {cont'd}
Apr 20 lee is moving in the main channel, Small ice jums in
narrow spots with very little rise in water.
26 Tulkeetna Channel is breaking up, ice running well.
29  River free of jee,
1970
Mar 14 81 20
21 81
21 Top 20 to 22 cm of'ice is very porous, lce is cracking
and dropping down to water level on many channels,
making depressions in the ice 60 to 90 cmn deep,
28 69
28  Water overtlow observed on nearly all channels.
Apr 4 66
4 [ce is honeycombed and becoming unsafe,
11 64
1T Cold nights causing ice to harden.
18  leeis breaking up. River is rising slightly and lifling ice
causing it to hreak into large chunks.
26 River is higher and channels starting to open, jce is moving
a little.
27 No further information available.
1971
Mar 20 91 25
20 20 em water overflow, ice becoming soft.
27 81 23
27 Ice wet and very soft. 15 cm water averflow. lce breaking
away from shore and has dropped as much as 120 em
along shoreline. Ice heaving in main channel.
Apr 20 River unsafe for vehicle use, ice estimated to be 50 to 70
cm thick,
May 4 Ice unsafe to walk upon,
20 River tree of ice,
1972
Incomplete
1973
Feb 24 76 36
24 Some slight overilow near site, lower layers of snow
soaked in spots.
Mar 10 69 36
17 71 30
24 71 25
24 10 cm of overflow under the snow cover,
31 74 25
31 Considerable water on the ice. Edges of channels are
collapsing leaving open water alnng banks. Ice is rorten
and soft.
May 17 Susitna River free of ice,
1974
May 18  Susitna River free of ice.

UNALAKLEET, ALASKA

Meusurements made on Kouwegok River Slough at distances ranging
from 100 m of the village to 2 km upstream from the mouth of the
Unalukleer River.

.

lce thickness Snuow depth
Date fem) fem}
1962
Apr 14 164 23
14 Mild weather has caused snow on the surface of ice to

melt, then luter it {reezes.



ice thickness {cm)
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