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SUMMARY 

The river ice conditions observed through the winter of 1980-1981 
on the Susitna River are summarized in this report to provide 
description and data needed in further studies of the feasibility of 
hydropower development on the river. Emphasis in the ice studies 
was placed on the river reach from Talkeetna to Portage Creek 
since it was felt this reach would be most affected by proposed 
project development. 

Climate conditions in the Susitna Basin varied significantly from 
normal during the study period, influencing the processes of ice 
cover formation and breakup on the river. In early December, as 
the ice cover was forming on the Susitna, air temperatures were 
well below normal. This was followed by unusually warm air 
temperatures in January after the ice cover had formed over the 
length of the river. During these early winter months, precipita
tion was low. Snow survey data showed that the snowpack in the 
Susitna Basin was 30-50% below normal through January. The 
combination of these factors resulted in an average ice thickness of 
2. 5 feet on the Susitna River at Gold Creek in January, close to 
the historical average at that site. 

Beginning of the freezeup process on the Susitna River could be 
given as October 11 & 12 when frazil ice was first observed flow
ing in the river and water temperatures dropped to 32°F. How
ever, formation of an ice cover did not begin until mid November. 
At that time an ice cover was forming on the river upstream from 
the confluence of Watana Creek. On November 11, the ice cover 
extended approximately 6 miles above Watana Creek. 

In the river downstream of Devil Canyon, an ice cover did not 
begin to develop until early December. On November 29, an ice 
bridge was observed in the Susitna River at Talkeetna, but the 
river upstream to Portage Creek had not begun forming an ice 
cover. 

However, on December 1, the Susitna - Chulitna confluence was 
bridged and an ice cover extended approximately six miles up
stream on the Susitna. Over the next two weeks, ice cover 
growth progressed at an average rate of 2. 7 miles per day in the 
river between the confluence and Portage Creek. The ice cover 
formation process raised the water level 2 to 4 feet through this 
reach. 

By December 15, the river was ice covered from the confluence 
upstream into Devil Canyon. Open water persisted in several 
turbulent reaches from Devil Canyon up to Devil Creek through 
the month of December. Throughout the length of the river, 
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several open leads persisted through the winter. Some of these 
were velocity leads in the main channel thalweg, others seemed 
related to groundwater inflow into the river. 

The cover began to deteriorate in March due to unusually warm air 
temperatures. There was no significant precipitation during early 
spring to increase runoff in the watershed. Therefore, river 
discharge did not increase sufficiently to create strong forces on 
the ice cover and initiate breakup. Instead, the ice began to 
disintegrate in place with long open leads developing through the 
length of the river. An early breakup was predicted for the 
Susitna River. A return to near normal air temperatures in April 
and May slowed the breakup processes occurring in the basin. 

By May 1, there were obvious signs that the ice had undergone 
first movement. Over the next week, condition of the ice cover 
deteriorated. Ice jams formed at several locations between 
Talkeetna and Portage Creek as the ice cover broke and began 
moving downstream. However, breakup was relatively mild due to 
the minimal to nonexistent snowpack left in the basin by the end 
of April and the deteriorating condition of the river ice. There 
were no major changes in the river channel configuration on sig
nificant scouring of the river banks due to ice movement. Scar
ring of trees by ice movement was noticed in a few locations, most 
dramatically in the vicinity of Cross Section 7, after release of the 
ice jam at the confluence. 

By May 9, the main channel from Talkeetna upstream was ice free, 
but remnant ice was stranded on shore or packed into side chan
nels. Over the following weeks, rising water levels flushed out 
the remaining ice or it melted in place. 

Overall, the timing of breakup on the Susitna was near normal 
based on limited historical records. 

-vii-
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1 - INTRODUCTION 

This report provides a summary of freezeup, winter and breakup 
ice observations carried out by R&M Consultants, Inc. during the 
winter of 1980-81 on the Susitna River and a review of limited 
historical records on river ice conditions. 

1.1 - Field Study 

The field program was designed to provide description and data 
needed in analyses and assessment of hydroelectric development in 
the Upper Susitna River on ice cover and water level regime 
downstream of the proposed project site. Emphasis in field studies 
was placed on the river downstream from Devil Canyon to 
Talkeetna, since it was felt that this reach would be most affected 
by project development. 

Observations and measurements made in the field basically included 
the following: 

0 

0 

0 

0 

0 

nature and timing of ice cover development 

field documentation and interpretation of freeze-up 
processes 

measurement of various hydraulic parameters at critical 
sections 

documentation of winter ice cover conditions 

Field documentation and interpretation of ice cover 
deterioration during the spring, including location and 
nature of ice jams 

Supporting data on water temperatures, climate records from 
Talkeetna, snow pack throughout the Susitna Basin and streamflow 
at Gold Creek during key times of the year are also included. 

1.2 - Review of Available Information 

Very limited records are available for the Susitna River basin 
relating to river ice regime. However, several agencies were very 
helpful in gathering the available data, especially the Alaska 
Rail road, National Weather Service River Forecast Center and the 
U.S. Geological Survey Water Resources Division. 

The data provided are presented in various tables and appendices 
within the report and provide comparison of the nature of freezeup 
and breakup on the Susitna River in the past with events 
observed during the winter of 1980-81. 

s7/aa 1-1 



2 - CLIMATE CONDITIONS DURING THE WINTER OF 1980-81 FOR 
SOUTHCENTRAL ALASKA 

Climate conditions in Southcentral Alaska during the winter of 
1980-81 varied dramatically from normal 1 influencing rates of ice 
cover development during freezeup and the nature of breakup on 
the Susitna River. 

2.1 - Air Temperatures 

Figure 2.1 shows the average monthly air temperatures at 
Talkeetna for October 1980 to May 1981 versus the historical 
averages at Talkeetna. The data for this table were taken from 
NOAA reports which are included as Attachment A. 

Freezeup: The most notable deviations in air temperatures 
occurred during December and January. During the key period of 
ice cover formation on the Susitna River in early December average 
air temperatures were more than 13 degrees below normal at 
Talkeetna. This would tend to accelerate the formation of an ice 
cover on the Susitna River. Daily readings of maximum and 
minimum air temperatures at Talkeetna are included in 
Attachment A. 

The below-normal December temperatures were followed by 
unusually warm air temperatures during January which reduced the 
lower elevation snowpack to a minimum in most of the southcentral 
region. Above average streamflow at Gold Creek also reflects the 
warmer air temperatures and runoff from melting of the early 
winter snowpack. 

More detailed discussion of the influence of air temperatures on the 
freezeup process and winter conditions is included in following 
sections. 

Breakup: In the spring 1 warmer-than-normal air temperatures 
during March with no substantial precipitation resulted in a 
gradual decrease in the already low snowpack for the Lower 
Susitna Valley 1 reducing the potential for a severe breakup on the 
Susitna River. During late March 1 the NWS predicted breakup one 
to three weeks earlier than usual. 

Air temperatures returned to nearly normal for April and May 
resulting in a return to near normal timing for breakup on the 
Susitna River. 

s7/cc 2-1 



2. 2 - Precipitation 

Early winter was unusually dry in the Susitna Valley area. 
Precipitation records at Talkeetna from the National Weather 
Service show precipitation at 85% of normal for October 1 60% of 
normal for November and approximately 33% of normal for 
December. 

Snow survey data from the Soil Conservation Service (SCS) shows 
a continuation of this trend through January. Many snow courses 
in the Southcentral area showed a new minimum snow depth. 
Precipitation was 20-40% below normal in the region and unusually 
warm air temperatures during the month reduced snowpack at 
lower elevations to SO% below normal. High elevation sites in the 
Susitna Basin were closer to normal, with overall snowpack in the 
Upper Susitna about 30% below normal. 

Snowfall during February and March was normal based on SCS 
records. However 1 snowpack in the Lower Susitna Basin and 
valley bottoms of the Upper Susitna Basin remained well below 
average. The snowpack approached normal with increased 
elevation. Unusually warm air temperatures during March further 
reduced the snowpack. Valley floors and lower elevation sites 
showed very lean to nonexistent snow cover by the end of March. 

South of the Alaska Range, precipitiation during April was 
one-fourth to one-half the normal amount. By the end of April, 
the snowpack below 3,000 feet was gone or rapidly melting. 

Overall, snowpack at the lower elevation sites and on the valley 
floors in the upper basin was 40-70% of normal. Portions of the 
Talkeetna and Alaska Ranges were near average, but the rest, 
especially the western portion of the Talkeetna Mountains, were 
well below average for the year. 

s7/cc 2-2 

-· 
-· 
-
-
~~~'-"' 

-

-
-
-
-
-
.. ... 

-
-
-· 
-· 
-
-



-- ----- -~ --~~---- ~--- ---------·-----------------

i I I I I l....i. ..1 ...;.,.1.1 .l..i... L...i. I 1,;,;;; 

I I I I I I nTTf I I I ! T I I I I I I 1 I I I I I : t'!·~U]1'11~ I ~-r 1- 1 ..,., r....niJI! Jl ..,..,, :1'/ll.vl 1 -rtLr•, T !""" 
!... "n.;;;7(VI/IrT4:.JTI ilfi~J.,V:J, 

f'7'l'" I I l i'"ri.A J, I~~~ Lt:!c-1..,-,J\i JIA 
~~ 

~ 6~ 11111111111111 ft!f1¥ff?ffE¥1411t11·1 tRff¥1 r!f I I Ill i 1111111111111 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I , __ _.,..I I I I I I I N I I I I I I I I I I I I 

~~J: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIPF" llllllllll ~lllllllllll 
II · 7,1111111111111111 tst lllllll + 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I !_ __ 1/1 I I I I I I I I I I I I 1\J I I I I I I I I I 

H : I I I I I I I I I I I I I I I I I I I I I I I '1 I I I I I I I I I I I I I I I I r VI I I I I I I I I I I I I I I I I I 'kl I I 1 I 1 I 
' ~- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I : I I I I I - f-ll I I I I I I I I I I I I I I I I I I I I i I I I I I 

t- ~ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ~- I I .1/1 I I I I I I I I I I I I I I I I I I I I I I I I I I I L 

~J lll~tl 11111111111.11111111 tmlllllllllllllllllllllllllllllllll 

Hii I I I I I I I i I I I N \ I I I I I i ,, i I I I I I Ulf I i I ! I Tf! I I I I I 1-1 T I I I I I I Ill i I ! I IT! I I I I I I I 
i- ~ l • ' I I ' '\f T T ' ;J: I T T r;;r T li I ' ' ' L ITT i 
: "i:: . \ ' ' ' I I I 
~bH-.~ ' ' ., : ' I I ' ' 

~- \ / ' 
- , ,..., I ' ' : ' 

r-ra- : I I ' ..fl ' 

~~ • I ' , 1 ' t9SD-BI AVERAGe 
;- I ' ' ' ' ' ' ! MONTHLY TEMPERATURE 

-- ~ : I I 

I I I I i I' I ' II II II Ill r I ! 'I ' Ill' I : I ' I ' I' Ill ' I ! I' I ! I I I OVERALL AVERAGe i I I I : '\ )! I i . I I I : I I I : ! MONTLY TEMPERATURE 
r-· ,.. 

7t;; Lo N 

PREPARED BY • 

T 
0 J 

i I I I i I i I i 

FTM A 

MONTHS 

,._.r,a 

M cJ J A s 

PREPARED FOR• 

[ii] 



'• 

3 - ICE THICKNESS 

Ice thickness measurements were carried out through the winter at 
numerous sites from Chase to Vee Canyon often in connection with 
winter discharge measurements or river channel cross section 
surveying. 

Table 3.1 lists results from field measurements made by R&M 
Consultants, Inc. during the winter of 1980-81. At each site, 
average ice thickness was calculated from field notes and maximum 
and minimum thicknesses were listed to indicate the range of 
values observed. Where available, comments on the characteristics 
of the ice were included. 

Ice thicknesses at Gold Creek since 1950, as reported by Bilello 
(1980) are shown in Table 3.2. Records at this site are most 
complete and allow best comparison of historical ice thicknesses 
with observed values for 1981. January and February measure
ments of maximum and minimum thicknesses for 1981 appear to be 
below the historical average for that time of year. Unusually warm 
January temperatures slowed the ice growth at Gold Creek. 

An additional table extracted from Bilello (1980), Table 3. 3, shows 
ice thickness through the winter months on the Susitna River at 
Talkeetna and Trapper Creek from 1961 to 1972. Though we have 
no comparative ice thicknesses for the winter of 1980-81 at 
Talkeetna, dates for first ice, freeze over of the channel or 
breakup of the ice cover can be used along with climatic and 
streamflow data to make comparisons with timing of similar events 
for the winter of 1980-81, and expected rates of ice cover 
thickening and deterioration. 

susi7/ee 3-1 
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TABLE 3.1 
SUSITNA RIVER ICE THICKNESS 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Avera~ Maximum Minimum Observations (ft.) Comments 

Vee Canyon 1-13-81 353 6.3 * 10.0 3.1 11 3 holes drilled with ice 10 feet 
thick, auger not long enough to 
penetrate ice cover. Several 
overflow layers. 

Deadman Creek 2-27-81 327 6.1 6.3 6.0 3 0.7 Right channel 
CSR (URX 101) 4-4-81 366 1.6 2.6 0.8 4 Right channel 

410 4.1 4.4 3.8 6 Left channel 

URX 102 3-4-81 313 2.3 3.1 1.8 6 

w URX 103 3-4-81 1370 2.5 4.6 1.0 16 
I 

N 
URX 104 3-5-81 616 5.8 2.0 10 4.1 

URX 105 3-5-81 417 2.9 4.6 0.2 9 

URX 106 (3-26-81) 
3-6-81 431 2.5 5.8 1.4 9 

Watana Dam 2-27-81 165 4.5 5.4 3.5 6 0.5 
CSR 
URX 107 3-6-81 290 4.7 5.6 2.3 8 

Watana Damsite 2-27-81 160 4.4 5.0 4.3 3 0.5 Significant dip in ice at center 
URX-107A 3-6-81 423 4.0 4.8 1.4 10 

* Assumed ice thickness of 10.0 feet for three center holes in channel to calculate average. 
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TABLE 3.1 (Continued) 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Average Maximum Minimum Observations (ft.) Comments 

URX-108 3-7-81 382 3.8 5.5 1.2 9 

URX-108A 3-7-81 435 3.8 4.5 2.5 10 

W.Q. Monitor 2-24-81 460 4.4 5.2 3.6 4 0.6 

URX-109 3-7-81 605 3.8 4.8 2.5 10 Ice predominantly black ice 
(80%1 90%) 

URX-110 3-8-81 168 2.9 4.7 0.3 4 Left channel 1 frozen to the bed 1 
all black ice 

3-8-81 340 2.8 4.0 0.4 8 Center channel strong flow 
underpressure along left side 

3-8-81 238 2.6 4.1 0.4 6 Right channel 
w 3-8-81 2.75 Overall average ice thickness I 
w 

Watana 
Streamgage 
(URX-111) 4-1-81 400 3.0 4.2 2.1 16 

URX-112 3-8-81 260 1.8 ... 3.5 0 7 Open lead 801 from R/B I 201 wide 

URX-113 3-9-81 464 4.3 5.2 3.3 10 

URX-114 3-9-81 336 2.9 4.0 0.4 7 Left channel 1 low flow 
3-9-81 512 3.7 4.7 2.5 9 Right channel = Main channel 

Two small side channels run on 
far sides of floodplain 

URX-115 3-10-81 502 4.0 4.7 2.5 10 Average snowice = 0.8 1
1 rest 

black ice, flow under pressure 
along L/B 
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TABLE 3.1 (Continued) 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Average Maximum Minimum Observations (ft.) Comments 

URX-116 3-11-81 408 4.3 6.8 1.3 9 

URX-117 3-11-81 638 2.2 4.1 0.3 14 Gravel bar in mid-channel, thick 
ice along steep R/B 

URX-118 3-11-81 464 3.3 5.0 0.4 10 Main channel, average snow 
ice = 0.5' 

3-11-81 173 1.2 1.8 0.2 3 

URX-119 3-12-81 507 3.3 5.1 2.0 10 Maximum thickness along steep 
R/B 

URX-120 3-12-81 513 2.4 4.2 0.3 10 Average snow ice = 0.5' 

Near Devil 

' w 
Creek 

I URX-121 3-13-81 351 1.8 3.9 0.2 6 ,j>. 

Upper D.C. 
CSR 3-5-81 202 3.1 3.2 3.0 3 0.3 

Devil Canyon 4-13 14.6 23.0 Ice shelf-not ice cover 
thickness, see R&M preliminary 
study 

Portage Creek 3-5-81 166 3.0 3.7 2.4 7 1.0 

Gold Creek 12-12-80 350 Ice cover formed through this 
reach 

1-14-81 340 2.5 3.1 2.1 13 

2-27-81 311 2.9 3.2 2.3 6 1.1 Ice very soft, open water and 
slush along L/B 
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Site Location 

Sherman CSR 

Curry CSR 
LRX-24 

Chase CSR 
LRX-9 

River 
Date Width 

3-5-81 525 

2-27-81 400 

3-5-81 460 

TABLE 3.1 (Continued) 

Snow 
Cover 

Ice Thickness (ft.) Number of on Ice 
Avera~ Maximum Minimum Observations (ft.) Comments 

2.4 2.7 2.1 3 2.9 Holes drilled 12001 D/S from 
crest gage 

2.7 3.7 1.8 7 1.8 

3.7 4.4 2.5 3 2.5 
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TABLE 3.2 
ICE THICKNESS 

HISTORIC RECORD AT GOLD CREEK AND CANTWELL 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Average Maximum Minimum Observations (ft.) Comments 

Gold Creek 3-18-50 210 3.9 2.1 

12-28-50 80 3.2 1.3 

2-21-51 95 4.2 2.1 

4-1-52 360 4.2 1.9 

3-18-53 332 3.9 1.1 

12-19-53 299 3.4 0.4* 

w 2-11-54 472 4.6 2.0 I 
I Q) 

3-30-54 424 4.8 3.4 

4-24-55 360 4.3 1.6 

1-5-56 155 4.6 1.9 

4-17-56 130 4.1 1.5 

3-15-61 310 4.0 1.5 

1-4-63 - 3.1 2.3 

2-20-63 - 4.6 3.0 

4-5-63 220 5.7* 3.4 

12-23-63 - 3.4 1.5 

* Historical maximum and minimum ice thicknesses , f • f ~ { f { ( f t f I • ( f f I 
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TABLE 3.2 (Continued) 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Average Maximum Minimum Observations (ft.) Comments 

Gold Creek 2-19-64 270 
...... 

3.7 1. 8 
(Continued) 

1-12-65 170 3.8 1.6 

1-19-67 130 2.8 2.3 

4-8-67 155 3.9 2.7 

4-15-69 582 4.2 1. 6 

4-1-70 290 3.8 2.5 

1-14-81 340 2.5 3.1 2.1 13 

w 2-27-81 311 2.9 3.2 2.3 6 1.1 
I 

--..] 



susi7/dd7 

TABLE 3.2 (Continued) 

Snow 
Cover 

River Ice Thickness (ft.) Number of on Ice 
Site Location Date Width Average Maximum Minimum Observations _lft.) Comments 

Cantwell 4-10-62 320 4.7 0.6 Site assumed to be USGS 
sampling site 11 Susitna River 
near Cantwell 11

• 

1-7-63 3.8 1. 3 

2-19-63 4.0 1.5 

4-4-63 220 3.2 1.8 

5-2-63 290 2.7 2.1 

12-23-63 100 3.2 1 .1 

w 3-12-64 220 4.3 2.6 
I 

00 
2-8-65 250 4.2 2.7 

1-21-67 280 5.3 3.0 

3-28-67 80 5.2 2.3 

3-23-70 212 4.2 3.1 

1-13-81 353 6.3 10.0 3.1 \ Mile 0/S of USGS cableway. 
Measure by R&M. 

River width determination not explained in table or text 
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·Date 
Nov. ll 
::ov. 18 
:rov. 25 
Dee. 30 
Jatl. 27 
Feb. 2~ 
l·!al'. 10 
l·l&r. 31 
Apr. 7 
~r. 28 
;.;ay 5 
!-:a7 25 

Date 
OCt:" 2:' 
Bov. 2~ 
Dee. 26 
Jan. 30 
.Fe'!>. 6 
ieb. 27 
:.:ar. 27 
Apr. 3 
Apr, 10 
Jvr. 30 

Ja.~. 27 
re'!>. 3 
fe'o. 21. 
M&:'. ~0 
n;r. 20 
l(o;r 4 
~ll 

Date 
ifOv. 7-21 
Nov. 28 
tee. 26 
Jan. 30 
:i'eb. 27 
:.lt.r. 20 
::ar. 27 

1<>61-1$'E2 
Thlc~-~ess (inches) 
l:o ice 
~.o 
6.0 

36.0 
38.0 
42.0 
61,0 
51.0 
48,0 
u.o 
2.0 

River open 

1964-1965 
Thickness (inches) 
Shore ice 
8.0 

23.0 
3e.o 
38.() 
32.0 
2~.0 
22.0 
18.0 
Channel OJ?el1 

lo6T-:!.<l€B 
33.0 
37.0 
3(.0 
30.0 
20.0 
Cpe:::. areas 
:ee_ j.,.. 1-roke 

1970-1"71 
':'hic!..:!":.e::s {in~1esi 
!ce Ja:!!& 
2.0 

1s.o 
30.0 
30.0 
3~.0 
32.0 

r.t~BLE 3.3 

III.STOIUC R.£CORI:>S OF ICE r_,tCkHES.S 

11£ASI.IREH£NTS ON TNE SUSIT/11..9 

HII/ER AT rH~kEETI\IA * 
TAI.l!:b--r.IlA 

Measurements made on Susltna River 

D&te oer: 1!1 
llo•r. 10 
!loy. 30 
J&1l· ll 
}'elt. 1 
~-eb. 22 
Mar. 2~ 
A-;r. 2E 
Ma-7 3 
l1a;r 15 

:l<lte 
oct: 11 
::.e+.. 30 
Nov. 20 
Rov. 27 
Jee. 25 
Jan. 1~ 
Ja."'. 2? 
J;"e'h. 2" 
Mar. 26 
;,::yr. 2:! 
Apr. 30 
!'Ia:· 21 

1~2-19(~ ' 
'i"!lickness (l~ehes) 
First lee 
.:ree:z.e o·.rer 

4.0 
33.0 
33·5 
24.0 
43.5 
~.5 
44.0 
Ice free 

1965-l!t~ 
::!lie:'""'"" (!oebea) 
~ 1rst ice 
2/'!. :.. 'l"e:eze 0'\:er 
7.'J 

::.1..0 
18.0 
20.0 
1!'.c 
1'3.0 
2').0 
1e.o 
2~.0 
:ce 0""'".~ 

1r>AP:P.ER':: =~~::~ 
aeas:l.re!""e··r"'.'~ ,.~e o-: S1olsitn.a :t1.ver 

Nov. ?0 
:lee. S 
1>ee.2~ 

~·"· 1 fel;. 22 
tolar. 2::' 
Apr. l" 
.>pr. 2! 

'Je.te 
:ct. 13 
tJov. 1: 
N~. z: 
Pee. l~ 
Jan. l 
J~t~>. 15 
fo'b. 5 
reo. 2t' 

l2f>B-lm 
Ice fa.-·i .. .r 
4.o· · · · 

211.0 
30.0 
33.5 
21L.C 
lt~C 
:ce 't·rP.~tir.g up 

i971-127'2 
~:t~!:..,ess (l.,cJ'Ie!:) 
n,-r. ice 
freeze 't:'....-er 

l,,::l 
'.o 
l~.o 
Zl.O 
23.0 
31).0 

Jate 
Nov. 8 
!lo-r. 22 
}lov, 2~ 
Dec. :ze 
Ja.,. ~~ 
feb. l'. 
Mar. 14 
Mar. 21 
Apr 25 

Date 
~22 
C.et. 29 
Dec. 3-24 
:ke. 31 
:r.~. 28 
J"e'o. 25 
Mar. 25 
;.-;r. 22 
it.;;r. 29 
Apr. 30 

::ec •. -20 
:lee.' 2"' 
Ja,. l:l 
Ja.:. 3l ..... -··-·. Mar. 21 
Ma:-. 2~ 
JQr. 11 
Apr. 1e 
Apr. 2-::= 

~ 

10"3-1064 
Thic'<."ess (inches) 
So~e i.::e 
~.5 
E.o 

32.0 
26.0 
33.0 
38.0 . 
s4.o 
;o.o 

191"6-1967 
Th1ckoess (inches) 
First ice 
rreez.e over 
Cha..'!ne1 ope!l 
4.5 

13.0 
23.0 
2~.0 
25.0 
21.5 
Ice ~rea~i~b UP. 

1%9-197? 
2.0 
4.0 

12.0 
2~.o 

28.0 
32.0 
27.0 
25.0 
Ice t:-eaki~ up 
C!'l&."l!:el openin: up 

~ic,-:.-:e::s (i:!c~ea) 

i1 T19kEIV FROM IJ/~£U...O (1'18o) 
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4 - CHRONOLOGY OF FREEZEUP AND BREAKUP EVENTS ON THE 
SUSITNA RIVER 

4.1 - Freezeup 

(a) Review of Historical Data 

Limited information has been found on the nature and timing 
of freezeup processes for the Susitna River. Based on con
versations with personnel from the Alaska Railroad, over the 
past 20 years there has been no serious flooding or ice jam
ming related to ice cover development on the Susitna River. 
As a result, they have kept no records of first occurrence of 
frazil ice in the river or dates for ice cover formation at key 
locations. However, the USGS - Water Resources Division has 
provided freezeup dates for selected sites in the Susitna 
Basin based on field observations over the past few years. 
These are listed in Table 4.1. The range of dates note only 
the first occurrence of ice at gaging stations and may not 
truly reflect the ice regime within a particular river reach. 

Table 3.3 showing ice thickness measurements from the 
Susitna River at Talkeetna and Trapper Creek gives further 
definition to the timing of certain freezup events. 

No other information pertaining directly to freezeup processes 
for the Susitna River has been found. 

(b) 1980 Freezeup 

s5/s 

In conjunction with ongoing river channel surveys during the 
Fall of 1980, records were kept on changes in water tempera
ture for the Talkeetna and Susitna Rivers, growth of shore 
ice, occurrence of anchor ice and first appearance of frazil 
ice in the river below Devil Canyon. 

On October 11, frazil ice was first observed in the Susitna 
River. By early afternoon, the leading edge of frazil ice 
reached as far as River Mile 112. Areal coverage was 5-10% 
overall, with concentration of frazil flowing in the main chan
nel thalweg. The small slush floes were of relatively low 
density, lacking any cohesive strength. 

Farther upstream, in the vicinity of Gold Creek, areal cov
erage of frazil ice in the main channel was estimated to be 
40%, again with ice concentrated in the main channel thalweg. 
In this reach, ice accumulated into larger floes up to 5 feet 
long, which appeared to be more buoyant due to thickening of 
the sluch floes. It appeared that frazil was being generated 
primarily through Devil Canyon and transported downstream 
in the main channel. 
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Table 4. 2 shows water temperatures measured along the 
Susitna and Talkeetna Rivers during the early stages of 
freezeu p. Note, that on October 11th water temperatures of 
34°F were recorded in the Susitna River at Talkeetna and 
near LRX-16 ( RM 112. 3) where frazil was observed in the 
afternoon. 

The following morning, October 12, the frazil ice front on the 
Susitna had reached Talkeetna, where water temperatures now 
measured 32°F. 

At this time, there were no signs of frazil or shore ice devel
oping in the Chulitna or Talkeetna Rivers. Both appeared 
totally ice free. 

By late afternoon on October 12th, the leading front of frazil 
ice was approximately 5 miles above the Kashwitna River 
confluence (approximately RM 66). Frazil ice was flowing in 
the Yentna River, but no ice was observed in the Deshka 
( Kroto Creek). 

Frazil ice coverage in the main channel of the Susitna aver
aged 30% in the river above Talkeetna. Floes were beginning 
to accumulate at natural constrictions and in low velocity 
areas. Shore ice was also beginning to form in the 
quiet-water areas, but there was no significant constriction of 
the main channel due to shore ice growth. 

The following day, October 13th, first frazil ice was observed 
in the Talkeetna River, but there was still no sign of frazil 
ice flowing in the Chulitna River. Ice floes in the Susitna 
River above the Chulitna-Susitna confluence were more con
centrated, with coverage in the main channel estimated at 
80%. Size of the floes varied from 2-5 feet in diameter 
through more turbulent reaches to 50-100 feet long in the 
constrictions below Curry and Portage Creek confluence. 
Shore ice growth was beginning to constrict the main channel 
in low velocity areas and to block the entrances of some side 
channels thereby restricting flow. Thin ice cover had formed 
on some quiet-water sloughs and side channels. Tributaries 
upstream from the Susitna-Chulitna confluence showed no 
signs of flowing frazil ice. 

For the rest of October, climatic conditions in the Susitna 
Valley caused daily variations in the concentration and 
strength of ice floes in the Susitna River. Shore ice growth 
continued to restrict flow in the main channel and block the 
entrance and exit to many side channels. These side chan
nels were also beginning to form an ice cover. 
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On October 31st, anchor ice was first observed in the river 
near Sherman. The ice accumulated in masses 3-4 inches 
thick over SO% of the cobble bed in the near-shore area. 
Anchor ice was still present in water depths of 4 feet up to 
30 feet from shore in the main channel. On contact, the ice 
masses broke into small platy pieces, very unlike the frazil 
11 discoids 11 found flowing at or near the surface. It should 
also be noted here that during a check of water temperatures 
near shore, the velocity along the bottom was zero or very 
close to zero, but 6 inches off the bed water velocity picked 
up noticeably. The water temperatures near shore in 2 feet 
of water were uniform throughout at 32°F. Ice on the river 
bed may have been initiated by ice floes scraping over the 
bed leaving frazil particles adhering to the cobbles or turbu
lance put frazil particules into suspension allowing them to 
contact the supercooled cobbles. 

At the same time anchor ice was observed in the river be
tween Talkeetna and Portage Creek, ice bridges were ob
served through Devil Canyon and upstream to Devil Creek. 
Plates S-7 show the locations for these ice bridges as of 
October 31 - November 1st. 

By mid-November, anchor ice could be clearly seen along the 
length of the river from Talkeetna to Portage Creek. In the 
main channel, ice appeared to be concentrated in the deeper 
parts of the channel, but shallow, high velocity areas also 
had anchor ice formed over 50-70% of the bed. Spring-fed 
side channels showed no signs of anchor ice formation. 

The ice bridges between Devil Canyon and Devil Creek were 
still in place and several new bridges had formed near 
Tsusena and Watana Creeks. The most significant new bridge 
developed just above Watana Creek confluence. The ice cover 
formation progressed approximately 6 miles upstream by 
November 13th. Frazil was accumulating at the upstream edge 
of the ice cover, not being carried under the ice. There
fore, the Froude number at the upstream edge was assumed 
to be less than 0. 08. 

No ice bridges existed below Portage Creek by mid-November 
but through constricted reaches slush floes were compressed 
and completely covered the river surface. Apparent lack of 
cohesion in the ice prevented formation of ice bridges. The 
most noticeable channel constrictions occurred just upstream 
of Curry between cross-sections 24 & 25, at cross-section 29, 
at the bedrock outcrop below cross-section 31, just upstream 
of Sherman and at the rock point near LRX-43. 
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On November 11th, at the channel constriction below the Gold 
Creek bridge (near LRX-43), frazil ice was observed being 
carried underneath the shore ice and reappearing 
downstream. Moving ice floes covered approximately 60% of 
the open channel upstream of the bridge, with average 
thickness of 0.5 foot. Under these conditions the Froude 
number was assumed to be greater than 0.12. 

Plates 1-4 give more description of river ice conditions for 
the river between Talkeetna and Portage Creek during 
October and the first part of November. Air temperature and 
precipitation data corresponding to this time period are in
cluded in Attachments A & B. 

During reconnaissance of the river downstream from Talkeetna 
on November 13th, periodic bridging and open water were 
observed. This discontinuous ice cover development was most 
obvious in the more braided reaches, such as through the 
Delta Islands. At single channel reaches in the lower river 
frazil slush accumulated to 100% coverage, but the slush 
blanket did not consolidate and form ice bridges. Most of the 
tributaries below Talkeetna had formed ice covers near the 
confluence by mid-November. 

The next detailed reconnaissance of ice conditions on the 
Susitna River was carried out on November 29th. Plates 8-14 
document observations made as the ice cover formation pro
gressed upstream from November 29th through December. 

In the lower river, the leading edge of the ice cover was 
observed approximately 8.4 miles below the Parks Highway 
Bridge at river mile 75.5. Upstream from the bridge to 
Talkeetna, flow was confined to a the main channel which 
meandered between the east and west sides of the floodplain. 
Other channels were either ice covered or dry. 

At Talkeetna an ice bridge was observed across the main 
channel (see Plate 8) on November 29. No signs of staging 
were evident upstream of the ice bridge because the far west 
channel provided flow and frazil ice relief. 

Frazil ice coverage in the Talkeetna River was 40-50%, with 
most flow through the north channel. There was no sign of 
an ice cover forming in the Chulitna River near Talkeetna, 
with approximately 40% frazil ice coverage. The Susitna River 
at the confluence with the Chulitna showed 80-90% coverage of 
frazil slush ice, but the channel was still open. 

On December 1, an ice bridge was observed across the 
..Susitna River at the Susitna-Chulitna confluence, but the 
Chulitna River was still open. Evidence of a rise in water 
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level of 3 to 4 feet occurred between November 29 and the 
morning of December 1 upstream of the ice bridge. 

On December 3, ground and aerial inspection suggested that 
the following process occurred at the confluence. The ice 
cover progressed upstream in the main channel to where the 
Chulitna and Susitna waters meet. For the ice cover to enter 
the Susitna, thickening of the blanket raised the water level 
until hydraulics allowed upstream progression. After the 
cover stabilized in the Susitna, some unknown mechanism 
failed the cover leaving a relatively neat straight line where 
the Chulitna and Susitna waters meet, and the Chulitna 
carried the ice downstream. Following the failure, a drop in 
water level deposited ice floes on gravel bars and banks 
downstream from the confluence and the western channel 
remained open. At LRX-3, a 3-foot drop in water level was 
field measured, with a maximum freezeup water elevation of 
345.4 feet. Considerable frazil pancake ice and shore ice 
were pushed up and deposited on the bank. Upstream from 
this point, the ice cover progressed by a process of 
juxtaposition. 

On December 1st, no other ice bridges closed the channel 
between the leading edge of the ice cover at river mile 104.3 
and Portage Creek. At several channel constrictions, the 
frazil blanket covered 100% of the river, but floes were not 
stationary. 

Over the next two weeks the progression of the ice cover 
between the confluences and Gold Creek was monitored to 
determine the rate of ice cover growth upstream. Figure 4.1 
gives a graphical picture of ice cover advance during early 
December. Table 4.3 lists dates, times and observed loca
tions of the leading edge of the ice cover used to create 
Figure 4.1. The average rate of ice cover growth was 2. 7 
miles per day. Overal I, there was little observed variation 
from this rate. It is important to note here that during ice 
cover formation climate data from Talkeetna showed air tem
peratures to be far below normal which would tend to accel
erate the rate of ice cover growth. Streamflow records from 
Gold Creek are not available for this same time frame. How
ever, average monthly flow for November and January listed 
in Appendix B, were above normal. 

December 2, 1980 - On December 2 and 3, field observations 
and measurements were made at the ice cover leading edge 
near Chase. Figure 4. 2 is a plot of water surface profiles at 
Chase during ice cover formation and Table 4. 4 tabulates the 
field measurements. 
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On December 2nd, the leading edge of the ice cover was 
below LRX-12. Downstream from the leading edge there were 
a few open leads where water was flowing over ice frozen fast 
to the bed. It appeared that the shore ice had been lifted 
up as the water level rose during ice cover formation and was 
repositioned and deposited as the water level decreased. 
Average ice thickness in the center of the channel was esti
mated to be 2 or 3 feet consisting of a slush blanket matrix 
filled with water and solid ice. 

Upstream from the leading edge, the water level was obvious
ly rising and velocity of the oncoming frazil ice floes slowed 
to zero as new ice was added to the leading edge near 
LRX-12. 

At LRX-13, width of open water was 100 to 125 feet and the 
edge of shore ice was approximately 80 feet from the toe of 
the right bank. The shore ice was heavily buttered in this 
constricted reach. Elevation difference from the top of but
tered ice to the water surface was up to 1. 5 feet. Depth of 
water at the edge of shore ice was 5.4 feet. The open water 
channel was filled with nearly 100% coverage of frazil ice 
moving at a velocity of approximately 2 feet per second. The 
thickness of the frazil ice blanket varied, but was approx
imately one foot thick near the shore where it was being 
compressed and thickened. Observing open voids away from 
the edge, the frazil blanket appeared to have an average 
thickness of 6 inches. 

December 3, 1980 - The following day water surface elevations 
were again taken at LRX-12 and 13 after the ice cover had 
solidified through this reach. Table 4. 4 shows that the water 
level rose 3.3 feet in approximately 24 hours at LRX-13 as 
the ice cover formed, with no signs of dramatic staging or 
disruption of shore ice. 

The new leading edge at 10:30 a.m. on December 3rd was at 
LRX-17, the upstream tip of the island at approximately river 
mile 112.7. Upstream, ice movement was only "a to ~ foot per 
second. As ice floes were being added to the leading edge, 
they exerted sufficient force on the slush blanket to form 
pressure ridges which thickened the blanket. Though vari
able, an average of 4 to 6 inches of slush ice showed above 
the water surface. 

Downstream 100 feet from the LRX-17 there was no movement 
in the frazil slush blanket. A little further downstream, in 
the area of LRX-16, the ice was also stationary. Here the 
slush blanket was buoyed up so that 4 to 6 inches of ice 
showed above the water surface. Along shore, ice had been 
lifted up and pushed down the shoreline, forming pressure 
ridges. 
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By 11:00 am, the leading edge had advanced to river 
mile 112.9 just below LRX-18. At this cross section, ice was 
moving at less than Ja foot per second, wedging itself into the 
channel, compressing and thickening the slush blanket. The 
water level was rising noticeably at this time. As staging 
occurred, water began spilling into the right (west) channel 
downstream at the island, which had previously been dry. 
Frazil ice being carried under the ice cover also began flow
ing into the right channel as the water level in this channel 
rose. Floes accumulated downstream where the split channels 
rejoined. Ice cover at the downstream end of the island in 
the main channel had thickened so that new ice floes were not 
carried underneath the existing ice cover. Instead, an ice 
cover in the right channel gradually thickened and extended 
upstream around the island until it formed a continuous ice 
cover through the reach of divided flow below 
Cross-section 18. This seemed to be the normal process for 
ice cover formation through divided flow reaches. The ice· 
cover formed in the main channel blocking the entrance and 
exit to side channels. As the water level rose during ice 
cover devlopment, water and frazil ice began flowing into the 
previously dry side channels. Upstream growth of the ice 
cover in the main channel was slowed until frazil ice floes 
accumulated and thickened into an ice cover through the side 
channel. Once an ice cover had formed and thickened in all 
the major channels, frazil ice floes began accumulating at the 
leading edge of the ice C:over instead of being carried under
neath and the ice cover growth began again upstream through 
the main channel. 

Continuing upstream from the leading edge of the ice cover 
there appeared to be little change in the ice conditions along 
the river through Devil Canyon. However, from Tsusena 
Creek upstream, the channel was severely constricted by 
shore and anchor ice growth. At Watana Creek, an ice cover 
had formed which extended upstream to approximately 3 miles 
above the Kosina Creek confluence by the afternoon of 
December 3rd. At a few sites there was water spilling into 
side channels, indicating a rise in water level. However, the 
exact change in water level during ice cover formation 
through this reach was unknown. 

On the morning of December 3rd, a continuous ice cover had 
advanced in the lower river as far as river mile 86, just 
above the Parks Highway Bridge. There was no evidence of 
unusual staging as the ice cover advanced through this 
reach. However, the water level had risen enough to flood 
some of the shallow gravel bars, especially on the north side 
of the bridge. In open leads downstream of the leading edge 
no frazil was emerging. Upstream of the leading edge, an ice 
bridge was forming through a reach severely constricted by 
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shore ice. Plate 8 shows the location of the leading edge of 
the ice cover and the position of the new ice bridge up
stream. 

From the ice bridge upstream to Talkeetna, a single open 
channel meandered between the east and west sides of the 
floodplain. This reach of the river remained relatively un
changed over the next few days. Shallow, high-velocity 
areas caused larger floes to be broken up and hindered 
formation of an ice cover on the river. 

December 4 & 5, 1980 - In the river above the Chulitna
Susitna confluence, the ice cover continued to grow upstream 
at a rate of approximately 2. 7 miles per day. The leading 
edge of ice was observed at river mile 115.9 on the morning 
of December 4th and at river mile 118.8 the follqwing day. 
No water surface measurements were taken, but it appeared 
the water level had risen during ice cover formation. Pooled 
water was observed on top of the ice below the leading edge. 

At several sites upstream, frazil slush floes covered 100% of 
the open channel. These sites were generally locations where 
natural constrictions such as bedrock outcrops or extensive 
shore ice hindered flow and caused ice floes to accumulate. 
Plate 10 shows locations of potential ice bridges due to chan
nel constriction and frazil ice accumulation, as observed on 
December 4th and 5th. All of these places had the potential 
to bridge over under proper conditions, but no bridges 
formed as the ice cover progressed upstream from Talkeetna 
to Portage Creek. 

Upstream of Portage Creek, two small ice bridges had formed 
between the upstream edge of an older, larger ice bridge and 
Devil Creek. Other than these new bridges, there appeared 
to be little change in ice conditions for the upper river. 

December 8, 1980 - The next reconnaissance trip for ice 
observations was carried out on December 8th. By this time, 
the ice cover in the river below Talkeetna had progressed as 
far as river mile 93.5. Above this, there was still a single 
open channel flowing to the Chulitna River. 

In the middle river, above the Susitna-Chulitha confluence, 
the leading edge of the ice cover was observed at river 
mile 126.35. Downstream of the leading edge, at LRX-29 
where the channel was constricted, frazil slush filled the 
channel. Shear lines or buttering were strongly developed 
along the left bank at the contact between shore ice and 
frazil slush. At the time of the survey, the water level was 
obviously rising through the reach. Water was beginning to 
spill into side channels farther downstream. Also, after the 

4-8 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
·-
-



s5/s 

initial water surface measurement was taken at LRX-29, ice 
along shore began shifting, being buoyed up by the rising 
water level. The drag force from flowing water and ice 
pressure initiated movement of ice floes in the channel. 
Movement continued for ten minutes, with ice floe velocities of 
approximately 2 feet per second. After movement stopped, 
the water level was slightly lower than it had been prior to 
movement at the cross section. However, the side channels 
farther downstream appeared to be flowing more strongly than 
prior to ice movement. Also, at LRX-28, water was flowing 
over 20-30% of the ice surface in the channel. 

When a final check at 12:45 pm was made of the water sur
face elevation at LRX-29, the water level had risen 
eight-tenths of a foot from the initial reading at 10:00 am and 
appeared to still be rising. 

Field measurements of water surface elevations made on 
December 8th upstream and downstream of the leading edge 
were plotted with the water surface profile measured in early 
November to show the effects of ice cover formation on water 
levels through that reach. Figure 4.3 and Table 4.5 sum
marize the measurements which were made. 

December 12, 1980 - The final reconnaissance trip for freeze
up observations was conducted on December 12th. The ice 
cover extended as far upstream as Gold Creek. Within three 
hours, from 11:00 a.m. to 2:00 p.m., the ice cover advanced 
from river mile 136.4 to 136.9, with no sign of dramatic 
change in water level upstream or downstream of the bridge. 

As ice floes neared the leading edge of the ice cover their 
velocity visibly decreased. At 11:45 a.m., the surface veloc
ity of the frazil slush in the channel at the bridge appeared 
to be zero. Water levels were slowly rising at this site. 
Farther upstream, at cross-section 47, velocity of ice floes 
were measured at 2.8 feet per second. Velocities at LRX-48 
were 4. 3 feet per second. 

Over a two-hour period, the water level at cross-section 45 
rose 0.8 foot. However, ice along shore was broken and 
tilted at sharp angles, indicating a greater rise in water level 
sometime prior to ice cover advance through this reach. 
Estimated maximum water surface elevations associated with 
the breakup of shore ice at LRX-45 and LRX-44 were 687.01 
and 684.20 feet (MSL) respectively. These can be compared 
with water surface profiles shown in Figure 4. 4 to give max
imum apparent change in water levels in the vicinity of Gold 
Creek during ice cover formation. 
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Upstream of Gold Creek, there were no ice bridges in the 
channel until just below Portage Creek where a small bridge 
had formed on the upstream side of a constricted bend in the 
channel. 

On December 15th, the ice cover extended upstream past 
Portage Creek and into Devil Canyon. On December 30th, 
the ice cover extended intermittantly through Devil Canyon 
upstream to 4 miles above Devil Creek. Open water persisted 
in several turbulent flow reaches. Further upstream there 
was a continuous ice cover with several open leads. Plate 12 
shows the approximate extent of ice bridges and open water 
leads through this reach. Plates 15-18 show the location of 
open leads that persisted through the winter after formation 
of the ice cover. Most of these are velocity leads in the main 
channel thalweg. 

4. 2 - Breakup 

(a) Review of Available Historical Records 

Year 

1975 

1976 
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The best information on the nature and timing of breakup of 
the ice cover on the Susitna River was obtained through the 
National Weather Service River Forecast Center and the 
Alaska Railroad. 

Data from the Alaska Railroad 

The table below lists breakup dates on the Susitna River from 
1975 to 1980 based on observations by personnel from the 
Alaska Railroad. It also describes the nature of breakup and 
identifies specific problem sites. 

Dates 

May 12-15 

May 5-17 

Descri .Ption 

Ice out by the 15th. Some minor flooding, 
no damage to track. 

Washouts on the 5th on tracks in the 
vicinity of Curry from river miles 119.8 to 
122. Washouts related to large jam extend
ing from river mile 118.4 to 123 during the 
same time. Short stretch of track also lost 
downstream of LRX-30 at river miles 127.0 
to 127 .2. Heavy flooding of tracks in vicin
ity of LRX-18 and just upstream. Signifi
cant bank scouring and ice pushed up on 
tracks from LRX-13 (R.M. 110.4) to LRX-18 
(R .M. 113.0). Ice out on the 17th. 
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(Continued) 

Year 

1977 

1978 

1979 

1980 

s5/s 

Dates 

May 16th 

May 8-9 

May 8 

May 12-13 

DescriE_tion 

Ice out, some bank scouring, but no signif
icant damage. 

Some jams and flooding, minor damage. Ice 
on tracks at curve approximately river mile 
109.6, below LRX-13. 

Gentle breakup, no flooding or damage to 
tracks. 

No flooding, ice and rocks pushed up on 
tracks at a few spots, no serious damage. 

Overall, the Railroad has never had ice problems with the 
track from Sherman upstream to Gold Creek. The track is 
farther from the main channel of the Susitna and is higher 
above the river through that reach. However, flooding and 
damage to the tracks occur consistently in some reaches below 
Sherman. The track in the vicinity of LRX-30, where the 
river channel bends to the west, has been damaged often. 
Rock rip-rap has been dumped to retard active bank erosion 
during breakup along the far left bank. 

Another section that appears vulnerable during breakup is 
that area below Curry from LRX-23 to below LRX-21. Ice 
jams of varying magnitude form through this reach nearly 
every year, causing flooding of the tracks or other damage. 

Farther downstream, active bank erosion is threatening the 
tracks in the vicinity of LRX-20. Rip-rap has been dumped 
to prevent further erosion. 

Rip-rap has also been dumped through the entire reach from 
LRX-18 to below LRX-13 along the left bank. This reach 
suffers nearly every year from flooding, ice on the tracks 
and scouring of the banks. 

The sharp bend in the river channel between LRX 9 and 10 
has also been the site of ice jams several times in the past. 
Water flooded the tracks and ice was pushed up on top of the 
banks, with some scouring occurring. 
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Data from National Weather Services (NWS) Records 

Records from NWS observers are included in the following 
pages, showing breakup dates for the Susitna River at 
Talkeetna and Curry, and the Talkeetna River at Talkeetna. 
The records are not continuous, but help document the pat
tern of ice cover decay and breakup over the past twenty 
years. 

The average dates listed on the Table 4.6 are based on an 
assumed key date of February 28. This date is used as a 
zero point. For each category on the table the difference in 
days between the key date and the observed date is added to 
the record total and divided by the number of years of rec
ord to figure the average date. For example, on Table 4.6, 
the date of last ice on the Susitna River at Talkeetna in 
1971-72 was observed to be May 27th. This means last ice 
was observed 88 days past the key date of February 28th. 
To figure the average date, 88 days must be added to the 
running total which was 1,427 days in 1970-71. This gives a 
new total of 1,515 days up to and including 1971-72 which can 
be divided by the period of record (22 years) giving an 
average date 69 days past the key date of February 28, or an 
average date for last ice of May 8. 

Based on these National Weather Service records, last ice in 
the Susitna River at Talkeetna for 1980/1981 matched the 
average date of May 8th. 

(b) 1981 Breakup 

s5/s 

The breakup process on any river begins in the spring as 
solar radiation and increasing air temperatures begin to melt 
the snowpack and cause river discharge to increase. 

The rising water level puts pressure on the ice, causing 
fractures to develop in the ice cover. In addition, the solar 
radiation reduces the insulating snow cover on the ice and 
thermally degrades crystal bonds in the ice sheet (candling). 

Gradual reduction of the low elevation snowpack in the 
Susitna Basin began earlier than usual in the spring of 1981 
due to warmer than normal early spring air temperatures and 
cloud free days. 

Breakup on the Susitna was predicted by the NWS to be one 
to two weeks early, based on these early climatic conditions. 

There was no significant precipitation during early spring to 
increase runoff in the watershed. Therefore, river discharge 
did not increase sufficiently to create strong forces on the ice 
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cover and initiate breakup. Instead, the ice began to slowly 
disintegrate in place with long open leads developing through 
the length of the river. 

A return to normal temperatures by April slowed the breakup 
processes occurring in the Susitna Basin, and predictions of 
timing for breakup returned to near normal. Also, breakup 
was expected to be very mild due to the minimal to 
non-existent snowpack left in the basin by the end of April 
and the deteriorating condition of the river ice. 

Pre-breakup conditions observed during a reconnaissance trip 
on April 23rd are referenced on Plates 15 through 22. At 
that time, open leads were growing by ice calving off the lead 
perimeter. Ice floes would accumulate at the downstream end. 
No floes were observed being carried underneath the ice 
cover. There was also little evidence of rising water level 
increasing pressure on the ice cover. 

By May 1st there were clear signs that the ice cover had 
undergone first movement. Ice accumulations were developing 
in several locations. 

For the next few days changes in the character of ice accu
mulations and water levels along the river were monitored, 
especially at Gold Creek. Increased overflow on top of the 
ice and fracturing of the ice cover indicated that the water 
level was steadily rising during the first week of May. Open 
leads continued to grow and connect. 

By May 3, the rise in water level and ice movement created 
ice jams upstream of the Parks Highway Bridge, above Curry 
where the channel bends sharply and begins to constrict, at 
LRX-29, above Sherman, downstream from the Gold Creek 
bridge near LRX-43, above the Indian River in the vicinity of 
LRX-51 and LRX-52, and upstream at a constriction in the 
channel through LRX-56 and LRX-57. 

Plates 15 through 22 show the locations of these ice jams and 
trace their development during early May. Table 4. 7 shows 
water surface elevations in the vicinity of these jams during 
the same period of time. 

On the morning of May 4th, it was observed that most of the 
previous days ice jams had released and new jams reformed at 
several different sites. 

The jam through the reach at LRX-56 and LRX-57 released 
sometime overnight, adding more ice and increasing pressure 
on the ice jam upstream from the Indian River. A sharp 
bedrock outcrop along the left valley wall at LRX-51 appeared 
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to be the principal factor holding the ice. The far right 
channel was acting as an overflow channel, conveying flow 
around the ice and relieving pressure on the jam. Flow in 
this channel increased noticeably with the addition of ice from 
upstream. It also appeared that the center of the ice jam had 
sagged due to a change in water level. Parallel shear lines 
could be traced through the ice jam along the boundaries of 
the main channel on May 4th. This apparent drop in water 
level may have been related to increased flow spilling into the 
far right channel or the release of the ice jam below Gold 
Creek. 

Attachment B shows the USGS streamflow chart from Gold 
Creek during early May. Timing and maximum water surface 
elevations resulting from the jam which keyed at the rock 
point near LRX-43 can be easily read from the chart. On the 
morning of May 4th remnant ice was stacked up to 6 feet high 
along both shores upstream and downstream of the bridge. 
Average thickness of the ice chunks was three feet, but much 
of it was candled and easily broken apart. 

From Gold Creek downstream, the main channel was free of 
ice accumulations until just below Sherman. Sometime during 
the night of May 3, the ice jam above Sherman released. Ice 
from that jam combined with upstream ice packed into the 
main channel through the reach just below Sherman. The ice 
jam key was located above a reach of shallow, turbulent flow 
near LRX-32, where the channel bed was extremely irregular. 
These features apparently instigated jamming. In this reach 
of divided flow, the left channel provided overflow rei ief, 
carrying flow around the ice so there was little effect on 
water levels upstream. This jam held in place until sometime 
during the night of May 7th, as the channel was clear of ice 
on the morning of May 8th. 

The ice jam downstream of 
morning hours of May 4th. 
existed at Curry broke up 
LRX-21 and LRX-22. 

Curry released during the early 
The ice sheet that previously 

and accumulated in the reach at 

Over the next few days water levels through the jam were 
measured along with water velocities and are shown on 
Table 4. 7. Figure 4.5 graphically shows the water surface 
profiles based on field measurements. Water levels above the 
key of the jam dropped approximately 7 feet after the ice jam 
released. Prior to release of the jam, ice floes were forced 
up along the left bank during jam consolidation. Pressure 
ridges also developed as the floes continued to be 
compressed. Strong streamflow through and around the jam 
in side channels persisted throughout the period the jam was 
in place. Approaching water velocities did not appear to 
decrease. 
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Another ice jam keyed near LRX-17 and extended upstream to 
the confluence with Lane Creek. On May 4th, there was a 
noticeable increase in overflow on the upstream ice indicating 
a rise in water level. Flow had also spilled into the right 
channel below LRX-17. The ice jam held until the early 
morning of May 6th, when the jam released. Ice floes packed 
into the channel extending from approximately LRX-3 up to 
river Mile 101.8, above LRX-7. On the morning of May 8th 
the jam was still in place. Examination of streamgaging 
charts from Sunshine indicate the jam released sometime later 
on the 8th or early on the 9th causing the peak recorded on 
the Sunshine gage chart. 

The similarities of the peaks from the two charts at Gold 
Creek and Sunshine on May 8th and 9th suggest that the last 
of the ice jams released sometime during this two day period. 
The large ice jam above the Indian River appears to have 
released late on May 8th. It is possible that the ice floes 
were again stopped in the vicinity of the bridge causing the 
peak on the Gold Creek chart. During the night, water 
levels dropped as the ice compressed through that reach 
and/or water began spilling into the overbank area and flow
ing around the jam. Water levels rose again and sufficient 
forces built up to initiate movement of the jam. 

New ice floes adding to the upstream edge of the jam at the 
confluence and the flood wave associated with release of the 
jam at Gold Creek aggravated conditions at the confluence. 
Water levels were already high through this reach, with water 
and ice well up into the vegetation on both sides of the 
floodplain. The accumulating ice floes and rising water level 
created on unstable situation and the jam released on the 
morning of May 9th. 

From the USGS streamflow chart it appears that the same 
process occurred at the Parks Highway Bridge that was 
hypothesized for Gold Creek. Ice jammed through that reach 
raising the water level at the gage. Compression of ice floes 
or increased flow in the overbank temporarily reduced water 
levels, but late on May 9th water levels had built to a point 
where the jam became unstable and released. 

Review of Attachment C, a summary of breakup observations 
on the Lower Susitna River, shows that water levels peaked 
in the early morning hours of May 10th, presumably 
associated with release of the ice jam upstream at the bridge. 

Ice cover in the lower river had broken up and been washed 
out several days before the ice moved down from above 
Talkeetna. First movement of the ice cover on the Desh ka 
River and the lower Susitna River at the confluence was 
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reported on the morning of May 2nd. Sporadic movement 
continued throughout the day in this area. By early evening 
ice movement was also reported downstream at Susitna 
Station. 

For the next few days observers reported continued ice 
movement in the Susitna, rising water levels and breakup of 
the ice cover. On May 3rd, the Deshka was 95% ice-free, but 
a jam had developed at the confluence with the Susitna. The 
Yentna River was also ice-free except for a jam at the con
fluence with the Susitna River. 

By mid-day on May 5th, the river at Susitna Station was 
reported free of ice and the jams at the Deshka-Susitna and 
Yentna-Susitna confluences had released. 

Through the length of the river channel, remnant ice was 
stranded on shore or packed into side channels with little or 
no flow. Over the following weeks rising water levels flushed 
out the rest of the ice or it melted in place. 

Overall, breakup during 1981 on the Susitna River was mild. 
Ice scarring of trees from the release of ice jams was noticed 
in a few locations, most dramatically in the vicinity of LRX-7, 
on the vegetated islands in the channel. However, no major 
changes in channel configuration or significant scouring of 
river banks due to ice were observed during the breakup 
process. 
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TABLE 4.1 

OCCURRENCE OF ICE AT SELECTED 
SUSITNA RIVER SITES, 

DATES PROVIDED BY THE USGS 

Site Dates 

Denali October 1-27 

Vee Canyon October 22-31 

Gold Creek October 15-28 

Talkeetna October 7-23 

Yentna Confluence October 20 
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TABLE 4.2 
WATER TEMPERATURES o·URING FREEZE-UP ( 1980) 

* 

WATeR TEMP(•F) 

BELOW .SUSITNA. 
CHULITNA ABOVe TLK. 

DATE' CONF. CONF. R!VE.R TIM£ 

8-8 s3· ··' . •' . 
8-19 so"' ' 

9-Z7 43" 7-·c:t=~AM 

9-.ZI$ 42. 2-'30P/11 

9-29 40° !8:ooAM 

9-2"'} 42 .. 1'35PM 

9-.30 4.30 7:30AM 

9-30 43° IZ:45PM 

/0-1 43. J:30PM 

JO-B 38. J1:30AII1 

/0-..3 3~"' JJ:.30AM 

10-4 42"' 
/0.:..7 39° z:ooPM 

10-SJ 39° to:.30AM 

_,.;.10-9 .:3S• 4-'00PM 

10-1/ .34° /1:30AM 

/0-1/ ..3/ .. 2:15PM 

/0-11 34. 2·'30PM 

10-11 34° 6:00PM 

'- /0-IZ .32. 7:00AM 

I0-/2 31"' Z-'15" PM 

10-13 32 .. 7·'00AM 

10-13 32' 7·30AM 

10-/4 .!52 .. 2:..30PM 

-7lf 1='1/?ST FR.AZIL IC"£ IA/.SU.:SITN~ 
ABOVE CI-IUL-. CONf::L.U£NCG' 

OESCRIPT/ON 

LK'X-45 GOLDCR.<-RjM w.b. TRIP 

LRX-45 GOLD Clf?.- USGS W.O. TRIP 

LRX-1-L/BOF EAS"TCHe> TLK.MOT£L 

LRX-"1- ALONO L/B OF MAIN CI./AN. 

tP TLK. SOATL.ANOING 1 U/.5 OF R~. 8~10( GE 

!!" @ TLK. BOAr LANDING1 U/S OF R.R. BRIOG~ 

LRX-1 ALON8 L/8 •MOTEL-

LRX-/3ALONG o/B 
/.RX-44 ALONG L/B 

IN SI-IERMAN CREEK 

LRX-35 ALONG L/B 

LRX-4 ALONG FAR L£FT BANK 

LRX-46 GOLD CR. -USGS W.Q. TRIP 

L..RX-/3 ALONG R/B 

LRX-1 ALONG L/B 

D/S OF LRX-16 AT TIP OF I.SLANO 
ALONG J../8 01=" RT. ONANNE'L . 

IAK.Ctl/ 1' BE'-OW ..:SURFACE ttl/ MAIN C# . 
OF SVSITNA oJUST ABOVE" Tt..K- CONI='. 

1/l/S'T' 0/.S oF TL.K. R.R. BRIDt:;t: 

'-RX-1 ALONG L-/13 

LRX- I ALONG L/8 

LRX-3 -TAKEN I' B£LOW.S()R;::::'"ACG IN 
MAIN CJ.IANNEL . ..JUST ABOVe co,v,c-. 
LRX- I ALONG L/B 

Ti..K. BOAT LANDING {FIRS/ FRAZIL ) 

ISS LRX-45 G'OLP CR. -AVERA6E"ACRO.!: 
C#ANNEL DURING W.<:¥. SAMPL//116 

OWN. PA. 
CKD. L.G. 
DATE .. 7-1?-8/ 

/110 
SCALE. seAL~ 

!;!~":',!. q2._~.~L!~!'.J'!,.~':".£: [ TMJU 1!.2. J t-F.-B_. -
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Date 

Dec. 1 

Dec. 2 

Dec. 3 

Dec. 4 

Dec. 5 

Dec. 8 

Dec. 12 

TABLE 4.3 

ICE COVER PROGRESSION ON 

THE SUSITNA RIVER ABOVE TALKEETNA 

FIELD OBSERVATIONS 

Time Location of Leading Edge 

2:30 pm RM 104.3 below LRX-10 

12:30 pm 107.8 below LRX-12 
1:40 pm 108.15 II II II 

11:00 am 112.9 below LRX-18 

10:00 am 115.9 below LRX-19 

10:00 am 118.8 below L RX -21 

10:00 am 126.35 above LRX-29 
1:00 pm 126.5 II II II 

11:00 am 136.4 below LRX-45 
1:00 pm 136.8 above LRX-45 
2:00 pm 136.9 II II II 

Average Rate of Ice Cover Formation = 2. 7 Miles/Day 
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TABLE 4.4 

FIELD MEASUREMENTS OF THE WATER 
SURFACE PROFILES ON THE SUSITNA 

RIVER IN THE VICINITY OF CHASE 

Water Surface Elevations 
Cross River October 7 
Section Mile Surve_y Dec. 2 (Time) Dec. 3 (Time) 

LRX-9 103.32 378.01 381.50 (2: 05 pm) 

10 104.75 391.88 

11 106.68 407.66 409.37 (1: 35 pm) 

12 108.41 421.73 421.47 (1: 10 pm) 423.14 (12:30 pm) 

13 110.36 436.41 434.23 (12: 45 pm) 437.58 (11 :55 am) 
(10/9) 

16 112.34 455.13 457.84 (10:50 am) 
(10/10) 

17 112.69 458.41 460.88 (10:30 am) 
(10/10) 

18 113.02 460.67 460. 80 ( 1 0: 15 am) 
(10/10) 462. 05 ( 11 : 15 am) 

0 Leading edge on Dec. 2 at RM 107.8 at 12:30 pm and at RM 108.15 
at 1:40 pm 

0 Leading edge on Dec 3 at RM 112.9 at 11:00 am just D/S from LRX-18 
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Cross 
Section 

LRX-27 

28 

29 

30 

31 

TABLE 4.5 

Fl ELD MEASUREMENT OF WATER SURFACE PROFILES 
ON THE SUSITNA RIVER 

NEAR LRX-29 

Water Surface Elevations 

River Nov. 6 & 7 
Mile Surve~ Dec. 8 (Time) 

123.3 542.89 546.80 (11:00 am) 

124.4 553.86 556.99 (10:45 am) 

126.1 568.37 572.74 (10:00 am)* 

127.5 578.18 581.97 (11 :50 am) 

128.7 594.06 594.13 (12: 15 pm) 

* By 12:45 pm water level had risen to 573.56 

Leading edge of the ice cover was at river mile 126.5 by 1 pm. 
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STATION Curry 

Prior to 1949, data in unsafe for man 
column was considered as break-up and 
opening navigation date. 

Season Body of water Unsafe Record 
for Total & 
Vehicle Years 
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59• 39 49• e 40 17 0 0 0 0 2,.20 01 1.1. 1..1. 10 15 I. 7 
41. 31 3, 0 3, 21. 0 1 0 .24 0 2,.31. 12 3.5 5.1. .. 11. , 7 ., 30 40 1 35 25 0 0 .01 0 2, .05 01. 3.4 1..5 10 19 I. I. 
51 30 41 3 34 24 0 0 T 0 2,. 11. 02 1..2 1..5 12 31. B e 
41 31 31. -2 35 2' 0 0 .45 0 28.72 05 1. 4 2., I. 21 10 10 
51 35 43 I. 3, 22 0 0 .01 0 29.1.7 01 4. 5 5. 3 , 31 
41. 31. 41 4 24 0 1 0 . 49 0 8 19 10 
31. 32 34 -2 32 31 0 1 T .22 1. 7 2, .27 17 5.0 5 .I. 13 17 10 10 
35 2, 32 -4 28 33 0 1 0 0 2,. 41. 35 1..0 1..3 14 35 8 , 
34 2, 32 -3 28 33 0 T T T 2'. 33 17 1. 7 4.2 , 15 10 10 
37 24 31 -4 25 34 0 T T T 2,.27 01 2 .I. 3.0 8 32 , 7 
35 24 30 -4 20 35 0 T 0 0 2,.52 01 3., 4., , 03 8 , 
31. 18 27 -7 22 38 0 T 0 0 2,.41. 01 8. 7 ,_2 15 02 ., 32 37 4 29 0 T .24 0 14 02 10 
44 31. 40 7 34 25 0 1 T .23 0 2,.04 15 , .4 10.8 18 17 , 7 
40 2' 35 3 21. 30 0 0 0 0 2, .21. 03 5.1 7. 5 13 03 , B 
41 30 31. 4 21. 2' 0 0 0 0 28.97 02 7. B 8. 3 14 05 10 , 
4& 35 ., 10 31 24 0 0" T 0 28.% 01 B. 1 

'· 1 
14 31. 10 10 

47 33 40 , 34 25 0 0 . 08 0 2,.20 02 7. 7 e. 2 13 03 10 F 
45 2' 37 7 32 28 0 0 .08 0 2,.20 .05 2. 3 5. 2 , ,. 
43 30 37 7 28 0 0 0 0 21 03 , 
47 31. 42 13 27 23 0 0 0 0 2,. 33 35 1.. 2 1.., 13 31. 10 e 
45 32 3, " 30 21. 0 0 0 0 2,.07 31. 4.1 5.8 13 31. 10 10 
51 31 41 13 31 24 0 0 0 0 28. ,, 01 3.8 4., 10 03 7 7 
41. 28 37 10 30 28 0 0 0 0 2,. 37 3& 1.9 4. 3 8 13 5 5 
41 23 32 5 21. 33 0 0 0 0 2,. 38 02 3.0 3.' 7 02 5 7 
45 25 35 , 24 30 0 0 0 0 2,. 03 03 5.0 5. 3 15 03 8 e 
34 21. 30 4 35 0 1 T .07 1.1 • 20 10 
33 29 31 • 30 34 0 1 1 .03 1 .5 2,. 74 35 1. 7 2.0 5 02 10 10 
31. 20 28 3 21. 37 0 2 T T 2q.1.3 01 4.8 5.2 , 02 0 3 
38 ,. 2 .. 0 11. 41 0 2 0 0 2,." 02 I.. 3 8.8 ,. 03 0 0 

SUM SUM TOTAL TOTAL TOTAL TOTAL FOR T"E HONHI: TOTAL % SUM SUM 
1318 8., 8,, 0 NUMBER OF OA'IS 2.14 4. 3 21 03 FOR 

AVG. A<G AVG, OEP. AVG OEP OEP. PRECIPITATION DEP DATE: 21 PO'iSIILE 110NT1-I AVG. AVG 
42.5 2,. 0 35.8 3. 1 -121 0 ) 01 INCH 12 -0.40 

SEASON TO DATE ~NOW, ICE PELLETS 
NUMB R OF' OA YS TOTAL TOTAL > I 0 INCH 3 GREATEST IN 2" HOURS AND OATES GREATEST DEPTH ON GROUND OF SHOW, 

MUittUH T MP 111NittUM TEMP 2015 5 THUNOERSTORI1S 0 PRECIPIU.TION SNOW IC PELLETS ICE PE LETS OR ICE ANO DATE 
;: 70 < 32 ( 32 < 0 DEP 

0 0 24 0 _, 14 

:c EXTREME F'OA THE P«<NTH - LAST OCCURRENCE IF' 
t10RE THAN ONE. 

T TRACE AMOUNT 
i" ALSO ON .Ut EARLIER DATE, DR DHES. 
HEAVY FOG: - VlSIBILITY 1/4 MILE OR LESS. 
FIGURES FOR WIND DIRECTIONS ARE TENS OF DE
GREES CLOCKWISE F'R011 TRUE NORTH. 00 : CAU'I. 
DATA IN COLS. 6 AND 12-15 ARE BASED ON 7 OR 

OEP HEAYY F'OG 0 .1.7 7- 8 
-1 LEAR PART 'I CLOUDY C OUO'I 

tiOAE OBSERVATlONS PER OU AT 3-HOUA INTERULS. 
FASTEST MILE WINO SPEEDS ARE FASTEST OBSERVED 
ONE-MINUTE VALUES WHEN DIRECTIONS AAE IN TENS 
OF' DEGREES. THE I WITH THE DIRECTION INDICATES 
PEAK GUST SPEED. 
ANY ERRORS DETECTED N ILL BE COAAEC TEO AND 
CHANGES IN SU11t1ARl DATA WILL BE ANNOTATED IN 
THE ANNUAL SUP'IMAR:l 

RECORDS OF WEATHER TYPES, FASTEST OBSERVED 1 -MINUTE HIND SPEEDS. 

& VARIOUS OTHER DATA HAY BE INCOMPLETE QUE TO VARIABLE SCHEDULE 

PART TIME OPERATION. 
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SUMMARY BY HOURS 
AVERAGES RESULTANT 

~ • TEMPERATURE .. ,_.!!.I,!!!!-
0 

w w w z 
z~ w ~ w • 0 

e~ ~ ~z !" . :;: ~- ~" 0% "' . 
~~ 

-.,_ ::. ~ ~~ -o ~ 
<w ~ <- 0 • w w ~ 
-~ ~~ zr ~ ~ . 
"'~ < 2a> 0 

~" 2 ;:; "'" 
8 2'. 22 34 32 2, 84 5. 02 3. ~ 
8 2'. 21 33 31 2, 85 5. 04 2.1. 
8 2'. 21 33 32 29 83 5.e 04 3. 7 
8 ., .21 3' 3b 30 73 1. 02 4.0 
8 2'. 20 42 38 32 10 7. 31. 2.8 
8 2,." 38 35 31 78 5.0 02 3.0 
7 2~ .20 35 33 30 82 •. 2 02 3. 3 
8 2'. 20 35 33 2q 82 I.. 2 01 4. 1 

HOURLY PREClPlT~TlON ~~~TER EOUlV~LENT lN lNCHESI - NOT RECORDED 

• M HOUR D~O I NG AT ' M HOUR ENDING AT 
I 2 4 5 6 B g I 0 II I I 3 4 --s 6 7 8 9 I 0 II 12 

1 
2 
3 
4 
5 
b 
7 
e , 

10 

" 12 
13 ,. 
15 
11. 
17 
18 

" 20 
21 
22 
23 
24 
25 
2b 
27 
28 
2' 
30 
31 

w 
< 
0 

22 
1 
2 
3 
4 
5 
& 
7 
8 , 

10 

" 12 
13 
14 
15 .. 
17 
18 , 
20 
21 
22 
23 
24 
25 
21. 
27 
29 
2' 
30 
31 

1 
2 
3 
4 
5 

• 7 
8 , 

10 

" 12 
13 
14 
15 
11. 
17 
18 

" 20 
21 
22 
23 
24 
25 
21. 
27 
28 
2, 
30 
31 

SUBSCRIPTION PRICE: ,3.30 PER YEAR INCLUDING ANNUAL SUMMART. FOREIGN MAILING ,1.95 EXIRA. SINGLE COPY: 25 CENTS FOR MONT"LT ISSUE, 30 CENTS FOR 
ANNUAL SUMMARY. THERE IS A MINIMUM C"ARGE OF ,3.00 FOR EACH ORDER OF SHELF-STOCKED ISSUES !IF PUBLICATIONS. MAKE CHECXS PAYABLE TO DEPARTMENT OF 
COMMERCE. NOAA. SEND PAYMENTS, OROERS, AND INQUIRIES TO NATIONAL CLIMATIC CENTER, FEDERAL RUILO'NG, ASHE~ILLE, NORTH CAROLINA 2B801. 

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC ANO ATMOSPHERIC 
NATIONAL CLI MAll C CENTER, ASHE~ I LLE. NORTH CAROL! NA 2880 I • 

noaa NATIONAL OCEANIC INC I ENVIRONMENTAL DATI AND 
ATMOSPHERIC ADMINISTRATION INFORMATION SERVICE 

A-1 

ADMINISTRA110N, IND IS COMPILED FROM RECORDS ON FILE AT THE 

~c&:~ 
DIRECTOR, NATIONAL CLIMATIC CENTER 

USCOMM--NOAA--ISHEV I LLE ,01),110 21.5 
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UTrTUD£ t:.2 I 1 B 1
Joj l.OiriGITUOE 150 I Ob ,.,. ELEVATION IGROUNOI 345 Fl. STAiriDAAO flf1[ USED; 

Data 

ALASICAh W8AN 12b528 

...:\."'- ... '.J ~ ::-.~ .... 

c.~~ ~~ y.~ 
.... M ..., 
c ~r * 
~ :=o.--c i: 
~; ~1.~ 

<"'c -.."r'-
s,~ rrs o' 

I DEGREE OATS WEA 1H£R TYPES SHOW, ,.,, I SKT coYER 
TEMPERATURE • F' 9J,SE 65' Ohl OATES Dl=" IC£ PREClPIT;.'!'IOJI SUTIO. IJINO SU"'SHIN( TENTHS 

•- OCCURRENCE ll'l.L.UU PiUS- I="ASTEST 

_, ! ~ = t ~ ~:n roco JC":II(;N WU[A SNOW, SUfi[ :. :: t:; "fl[ 0 
t: .... tc. ~ l TI#JifOERSTOIItt I.. a. ...J o -

~ f ~ -,:! -! • IC'E PELI..US GIIDU'I:O EDUIU- IC[ • • • :z ;_a.. e~t z m ._ ...,.. 

~ ~ ~ 2: ~ ~ (; ~ ~ ~ 'i '5 HAIL AT L[NT PELLET !:l,.fY' ~ 'C ~ % % vo 'i- ~ ~ - ~ ~ 
r z: cc c a. -"" -.,. I CLo\Z[ OSAM 350 _, _, o c • u ~..- o 

~ ~ z ~ ~ ~ ~ ~ 5 ~ g ~ ~ ~:~ro::u 11 IN. ~E£1 ~ ~ ~ ~ ~ ~~ ~ ~ ~ a. ~ ~ ~ ~ : 
a E r c o 1.o. c c % • y • I iLDWJMc SIIOM IN. ...S,L. a: cz o,n ut a lC a. 0 Vt c.n 'C E 0 

I 2 3 4 5 6 7A 78 8 9 10 II 12 13 U 15 15 17 18 19 20 21 22 
1 32 12 22 -2 11 43 0 2 0 0 28,,. 02 2.L 2.7 ~ 02 1 2 1 
2 30 8 1 ~ -4 15 4o 0 2 0 0 2,. 24 03 3. 8 4. 8 8 02 10 8 2 
3 3~ 27 33 10 27 32 0 1 0 0 28.'5 02 5.2 5.8 12 01 10 10 3 
.. 43• 20 35 13 30 0 1 .02 0 12 04 5 • 
5 41 31 3b• 14 33 2, 0 T .02 02,_1002 5.2 5.512 01 ' '5 
L 33 27 30 , 30 35 0 2 T T T 2,. 00 32 • 4 2. 2 5 21 , 8 b 
7 32 27 30 , 2L 35 0 1 T .03 . 2 28." 35 2,, 3. 3 I 0 32 , , 7 
8 31 17 24 3 13 41 0 T 0 0 2111.~8 )4 7.8 7., 10 34 0 0 9 
~ 2L 7 17 -3 4 4a 0 T 0 0 2~.51 01 5.3 5.a ' 04 0 0 ' 

10 2" 11 20 0 13 .tS 0 l 0 0 .l'LJ~ 01 11,7 12.1 19 03 10 8 10 
,, J.t 27 31 12 Jot 0 0 0 0 14 03 10 11 
12 3b 24 30 11 18 35 0 T 0 029.,401 ,,1 't.5 14 01 10 712 
13 34 18 2b. a 21> l' 0 1 T .2a 4,, 2,_35 Cl 7.1 7.L. 1L 01 10 7 13 
14 21. 8 17 -1 \5 .tB 0 5 0 02~.5.,01 5.2 5.1. 12 J.t 1 .t 14 
IS 41 17 2, 12 21 31> 0 5 0 0 2,.03 3b '·' 10.4 18 35 , 7 15 
1ft JB 2' 34 17 2, 31 0 1 4 .23 3.0 29.C.O ,, ,4 3.3 14 1f.. 10 10 tit 
17 31 24 2a 11 23 37 0 1 8 .10 1.4 28.'8 02 4.L L.5 17 03 ' 17 
I 8 31 1 8 25 ' 4 0 0 't 0 0 ' 3L I 0 18 
" 37 3D 34 1a 23 31· o a o o 2'.05 01 '·8 10.4 11 02 10 " 
20 33 27 30 ,. 28 35 0 1 7 .20 3.2 28.,7 33 1.7 4.0 7 " 10 20 
21 30 25 28 13 23 37 0 ' T T 2,,17 35 L.2 L.8 13 33 10 10 21 
22 38 18 2a 13 21 37 0 't 0 028.~b01 5.5 S.'t 13 35 10 '22 
23 32 1~ 2b 12 20 l' 0 ~ T T 2,_05 03 b.' 7.1> 18 02 ~ ~ 23 
24 J't 22 31 17 21> 34 0 7 T T 28.b7 04 3.8 7.8 18 11o , 24 
25 31 1 L 24 1 0 41 0 1 7 • 20 2 . 7 1 2 02 1 0 25 
2L 38 17 28 15 24 37 0 1 10 0 0 28.b3 02 5.8 L.'t 12 03 't 2L 
27 2a 23 2L 13 23 J' 01 10 T T28.L427 1.4 2.0 7 25 10 27 
28 25 14 20 7 18 45 0 10 T .12't.5202 .o 1.2 4 OS 10 10 28 
2't 14 -2 b• -~> o 5' o 10 o o 2'.% 04 3.' 4.0 8 01 1 1 <' 
30 24 -3• 11 -1 2 54 o 10 o o 30.02 04 4.o 4.8 10 3b L 3 30 

SUI1 SUI1 TOUL TOTAL TOTAL TOTAl FOA THE I'IO"''TH: TOUL % SUI1 SUI1 
'HE, Sb4 1172 0 "'UP'ISEROFOATS 1.08 1'5.5 18 1Et FOR 2Ji:o ("" lf'tj ~. AVG. AVG. OEP. AVG. OEP. OEP ~AECIPIUTJON 0£P. OAT£: 24• 'OUIIlJ ~tilTH AYG. AYG ,,J-..1_ lf-"j"' 18.825.7 8.2 -253 0 >011NCH B-0.71 7.'i 

,~""" N~SEQ\OF DAYS s~:i~~ 1~0~~~ ~"'~Wo !~~HPELLETS 5 GAEUEST IN 21 HOuRS UtO O.HES GJ'IE.UEST DEPTH ON GROUND or: SNOW, 
/'lAX .lo!UI'I i[~. MIJIIP1UI1 T£/"'P 3187 5 rHUNOERSTORI"'S 0 PI(ECIPJTUION SNOW ICE PHLETS ICE PELLETS OR ICE AND _OJ.T£ 

) 70 < 3 < 32 ( 0 EP DEP HEAH FOG 1 .2'3 lb-17 4., 13 10 30• # 0 ... b 30 2 -3b7 -1 Cl AR 5 PARTLY LOUDT 2 CLOUDY 23 

~ 
.A[) 4 ~ ~\, l SUMMARY BY HOURS 

_..\. 4,....\..~EXTAEI't£ r'oR __ ~ P10NTH- UST OCCURRENCE IF "ORE OBS£"AUTIO~ PEA O.U AT l-HOUR INTERVALS. ArE A As E S RESULTANT 
~ ,~ "DR£ THAN ON(:\ FASTEST KILE WINO SPEEDS ARE r:'ASTEST OBSERVED WINO 
~ T TRACE -'"OUNT ON£-PUNUfE VALUES WHEN DIRECTIONS U£ IN TENS ~ TE11P[RA1UR[ ,.. 0 t---r--

t"'~ t ALSO ON AN .HR EA OAT£~ OR OATES. OF DEGREES. THE I WITH THE OlttECTION INDICATES ~ ~ :E ~ ..._ • ~ ,_ :;:: • ~ 
n._~'f HEAVY F"OC: - m: ILJTT Ill "ILE OR LESS. PEAK GUST SPEED. g= ~~ ~ ~:i ~ • ::L >""" ~ :z. 0 :z 

\,~ FIGURES r:o~ WINO IRECTJONS ARE TENS OF OE- A.NY E~AORS DETECTED Will BE CORRECTED AND ~E ,_E ~ ~- ~ """~ 2~:; ~ 0 ~ !=: !:: C:: 
GREES CLOCICWJ-sf]ROK HWE NORTH. 00 = CALK. CHANGES IN SUI'I~AAY DATA Will BE AH"''OTUEO IN ~ i1,- ~ f ::; ~ ~ ::: ,:Z 3 = z: u ~ -£ 

-·· 

., 
-. 

••• :::·- .- ~-"'l""' • • ~_)IS ! • .... • PlRT :,.{1'1£ ~/ HE OPERATION 

5 AR£ BASED ON 7 OA THE ANNUAL SU""'AAY ~ :c. :a o 
02 7 2.,.13 25 23 ,., ,, "· 01 ..... 

"YPES. FASTEST OBSERVED 1·MINUTE WINO SPEEDS. 05 E:. 2,_13 24 2J 18 80 '3.4 02 3.8 

1 MAT BE INCOMPLETE DUE TO VARlA9L£ SCHEDULE ~~ ~ ~~:!~ ~: ~~ ;J ~! ~: g~ ::! 
14 82..,.12 31 28 23 7 281 2 31 7.~ 021 b.S I 7 
20 
23 

2,. I 2 
2CJ. l2 
2CJ., 4 

27, 25 21 
2b 24 20 
:?b 24 20 

7Cj 5.7 01 5.0 
78 •- 02 5.0 
7~ b.l 3b 4.8 

HOURLY PRECIPITATION !WATER EQUIVALENT IN INCHES! - NOT RECORDED 
A " HOUR ElolDING AT p " HOUR EI.IO I ~G AT 

I 2 3 4 5 6 9 10 II 12 I 4 5 _:t_ I II I 
I 
2 
3 

·! 4 
5 

• 7 
8 

' 10 

" 12 
I 3 
14 
15 
I b . 
17 
18 

" 20 
21 
22 
23 
24 
25 
2b 
21 
28 
2' 
30 

-

Q 

1 
2 
3 
4 
5 
b 
7 
a , 

10 

" 12 
13 
I 4 
I~ 
1L 

" 18 ,, 
20 
21 
22 
23 
24 
2~ 
2L 
21 
28 
2' 
30 

SuBSCRIPTION >RICE: S3.30 PER TEAR !<;CLUOING ANNUAL SU~-~ART. FOREIGN MAILING 11.95 EXTRA. SINGL( COP!: 25 CENTS FOR HONTHlT ISSU£, 30 CEN1S FOR 
.l"i~UAL SUMMARY. TH£RE IS A -"'lt.IIMJM CHARGE or 13.00 F"OR EACH OROER or: SH(lF-SlOCHO ISSUES or PUBLICJ.TlD"''S. I"'U[ CHECKS PAYABLE TO OEPARTMENT or 
COMMERCE, NOAA. SEND PA11'.£NlS, ORDERS, AND INQUIRIES TO NATIONAL CLIMATIC CENT(R, FEDERAL BUILDING, ASHEVILLE, NCRTH CAROLINA 28801. 

I CERTIFY .HUT THJS IS AN QFr!CIAL PUBLICATION OF" TH[ lt&TIO"''AL OC[AN[C AND A.7MOSPHEAtC 
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA 28801, 

noaa •• TJONAL OCEANIC ANO I ENVIRONII[NTAL DATA AND 
A1M~SPr<ERIC AOMINISIRAIION INFORIIATION SERVICE 

ACMINIS1RA!ION, AND IS COI1PILEC FRO" RECORDS ON FILE AI 

~u?./~ 
DIRECTOR, NATIONAL CLIIIAIIC CENTER 
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I 
02 0 UHL tS 
OS 0 UNL. 1'5 
OS 0 UNL bO 
11 0 UHL. IDO 
U 0 UNL bO 
17 ol UNIL 30 
20 7 UNL 113 
23 a 120 10 

02 

g~l
7

1'"1
30 

11 ol UNL '-0 
u 7 80 bO 
,, , ,0 30 
20 '0 ,0 10 
21 10 TO 1 

02 10 12 , 
0'5 10 UltL 5 
oa 10 e • 
n e eo 15 
u 10 '0 30 
17 10 80 15 
20 10 eo 1 
23 0 UNL 10 

02 ol UNL 
OS 2 UNL 10 
OB 10 50 15 
n 10 boO 30 
u 10 boO JO 
11 10 oiS 1'5 
20 to •s 1 
23 10 ol'5 7 

02 10 80 7 
05 10 B 0 
08 10 8 1 
, 1 10 12 5 
u 10 18 IS 
17 3 UHL IS 
20 JUHL 7 
23 2 UNL 7 

02 10 •o 
OS 10 40 
08 10 8 
11 , 0 10 
,.. 10 7 
17 10 12 
20 10 10 
23 10 10 

02 tQ UHL 
OS tO 50 

08 10 80130 
11 10 80 30 
14 10 80 JO 
17 10 80 7 
20 10 80 
23 10 80 

.02 10 •o 10 
0'5 10 70 10 
08 10 50 1'5 
11 10 50 JO 
u to •o Jo 
17 10 ,0 3D 
2D B UNL I '!o 
23 e 1JD to 

02 

g~l.ol•ol " 11 10 •o 30 
14 10 so 30 
17 10 50 10 
20 10 110 7 
23 'S UHL 7 

02,10 •O OS t') boO 
oe 10 •5 r 
, , ~ 80 JO 

" 10 ··! I> "I 10 40 15 
20 10 •o 10 
23 8 bO 7 

ou 01 

0A1 04 

OAT 07 
F 

DA1 10 

on 13 

12\s 
8SF 

s 

OAT U. 

t2ISF .. .. .. .. .. 
OA1 ,., 

OA'f 22 

OA'f 25 

O.l'f 28 
s 
s 
5 
s 
s 

171 

;ill 27 
32 

" 18 ,. 

151 
, '5 ~ 

"I ;;I 17 .. 
" 

OBI 

~ ~ J 

'51 
,. 
07 
07 , 

be IOJ' 
8~!35: 

ae1o~i 

~~~~~~ "00 uoo 
BSJOA 

'"1
32

1 "1"'1" 
), 33 24 55 3'5 
'2 35 24 ,, 04 
JO 2, 27 B, 30 
JO 2, 21 8, o• 
37 )4 JO 7b 04 

2IU~L I 

; ;~~~I 
• I , i20C I 

) 1'01"01' 0 ,. 150 
0 10 bO 
J to •o 

~ ; ~ 
,. I. 

)0 
JO , 
" 10 

10 80 7 
10 '-0 7 

10 l'o •o 30 8 , ,0 30 
10 8 ,0 30 

J 8 70 30 
4 10 70 7 
l lO 40 1 

)t 31 )1 100 )1. 2 0 IUNL 10 
2, 2' 2" 100 OJ 2 0 UNL 10 
)0 30 JO , 00 00 0 0 IJNl bO 
32 30 21b , 02 s 0 IUNI. "'D 31 30 2e e, oo o 0 UNI. bO 
2' 2., 2' 100 00 0 
2., 27 22 75 3"' b 
u 24 1tt bl J1 e 

0 UNL '-0 
0 IUNL. 7 
0 UHL 7 

1 S 13 OS "' 34 
17 IS 05 5' OJ 
2~ 20 12 b5 3'5 
2'5 22 1. b) 01 
27 2" Ht bJ Jb 
27 24 , bob 02 
28 2'5 18 bb (!J 
2, 25 1 bo '58 02 

. I , 
,~ ;~, ;~I ;~ 
10 , 100 lbO 
u , 100 15 
13 4IJ ':10 7 
14 0 UNL 7 

H 30 22 b2 Jt 11 0 UML 7 
30 30 2' ,b 04 '5 0 UML 7 
Jt 31 30 'l• OJ 5 
33 32 3, '2 00 0 
33 32 31 ,2 01 14 

0 Uf\IL 30 
a UNL bO 
3 UNL '-0 

21i 2b 25 % 02 1 ., 3'5 1'5 
23 22 20 BB OJ 7 10 •a 1'5 

'5 UNl. 1 22 22 21 ,li 33 

38 33 24 '57 34 
32 2, 24 n u. 
30 JO JO 1 DO 00 
32 31 )1 % 00 
32 J2 32 1 00 00 
31 Jl J1 100 00 
Jo 30 30 1 00 00 
JO 30 JO 100 , 

30 28 '22 72 01 
31 28 22 b, OJ 
31 2, 14 75 01 
J• 30 23 b4 OJ 
35 Jt 22 5-, OJ 
J4 30 24 b 7 Jb 
lib J2 2'5 b. 33 
37 32 2ol '5, 35 

2, 21b 20 b, 3i!o 
30 27 21 .. , JS. )] 2, 22 fool 01 
)4 31 24 b7 Jli 
37 35 J2 82 02 
21 2'5 21 78 00 
21 20 11 e• Ob 
19 11 u a• O'-

30

1'"1 "! .. ,.2 
J1 28 21 bb )b 
31 28 23 72 u 
2b 2b :<'S % OJ 
2bo 2b 2'5 % 25 
2b 2b 2'5 % 02 

2• 2• 22 '2125 
22 22 20 oq1100 
20 20 1~ % 00 
1., ,, 18 % 00 
21 21 ,, 92 OJ 
21 21 , 8 ee oo 
20 1., '" e•[•• 
17 17 1S '2 04 

10 10 10 2 
10 10 " l 

0 B 20 8 
0 ., 30 JO 
0 , 3'5 15 
0 10 4'5 7 
0 7 so h) 
J tO ol'5 7 

~~ ~g u~~~ ~~ 
11 10 7 
10 10 35 
12 10 181 ,, 

8 10 30 7 
5 10 '50 7 
"' 10 so 7 

10 bO 10 
10 bO 10 

, JO '5 
10 40 30 
10 50 30 

7 UNL 15 
10 UNL 10 
10 ~0 10 

1 UNL 

2 UNL I ,0 ,o I e eo 15 
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Local Climatological Data 
MONTHLY SUMMARY 

c;:..+-,~~~1 O~'"c0"'1-..: 
rt;"'" ' ~ 
~ . * 
c iJ 

\ '*'~ os,~lts of~ 
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TEMPERATURE 'F BASE 65' ON DATES OF' ICE PRECfPIT4TlON STATION WIND SUNSKINE TENTHS 
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z ' ICE PELLETS z z . 0 

r r ~ i; ~- ~:; ~; SHAIL AT ELEV. ~r ~ . "' ~ ~ ~ %" 

~ £ u uo I.ENT PELLETS ~ u ~ % ~ Z"' "'~ u u 

w 
~0. 
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23 -1: -23 -12 -20 77 0 b 0 0 7 3(, 0 23 
24 25 -7 ' I I 5b 0 b 0 0 2~.18 02 ' 2 ~.a 20 04 0 24 
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_, 
- 5 58 0 b .10 I .5 28.88 3b 7. 3 8. 5 18 c2 5 2~ 

30 2~ 10 20 12 45 0 10 • lb 3.5 !5 02 10 30 
31 33• 28 3!0 23 31 34 0 b II . 30 3 .0 2'. 10 03 5. 3 5. 8 10 J(, 10 31 

SUM SUM TOTAL TOTAL TOTAL TOTAL FOR THE MONTH: TOT4L % SUM SUM 
127 -38~ 2144 0 NUMBER OF DA S .% q. I 22 OS FOR 77 
IYG A'iG. AVG OEP AVG. DEP. DEP. PRECIPITATION DEP. DATE: 08+ I'OS511L£ [P,cNTH AYG A~G, 

4. I -12.5 -4.2 1 J .2 408 0 >.01 INCH 3 -I., 5 2. 5 
SEASON TO DATE SNOW, ICE PELLETS 

NUMB R OF' DAYS TOTAL TOTAL ) I 0 INCH 3 GREATEST IN 2i HOURS AND OATES GREATEST DEPTH ON GROUND OF' SNO ... 
~.J.IMY'LI~MP M!NII1UM T MP. '5331 5 THUNDERSTORM 0 PR_ECIPIUTI N SNOW 1~1: PELLETS ri_< PE ETS OR [CE AND DATE 

> 10 ( 3 < 3 < 0 0 p DEP HEAVY FOG 0 . 30 31 4. B 2'-30 I 3 31 
0 30 31 25 41 -I c AR 22 PART Y CLOUDY 3 LOUD! b 

SUMMARY BY HOURS 
J EXTREME FOR THE MONTH - LAST OCCURRENCE IF' MORE OBSEAYATfONS PEA DAY AT 3-HOUA INTERVALS. AVERAGES AESUL TANT 

110AE THAN ONE. FASTEST I"IILE WINO SPEEDS ARE FASTEST OBSERVED WINO 
T TRACE AMOUNT ONE-111NUTE VALUES WHEN DIRECTfONS ARE IN TENS ~ TEMPERATURE M " ;r t ALSO ON AN EARLIER DATE. OR OATES. OF DEGREES. THE I WITH THE DIRECTION INDICATES §~ 

~ ~ 
~ . w ~ 

~ 
z~ ~ . 

H£4YY F'OG: - VISIBILITY 114 MILE OR LESS. PEAK GUST SPEED. ~~ O=>• ~ . :. ~ ~ 0."' 

~ ~= 
~ . ~::; F'IGURES FOR WINO OU:IECTIONS ARE TENS OF DE- ANY ERRORS OETECTEO WILL BE CORRECTED AND ~5 i~ ~~ ~" 

0. u 

~~ ~ ~- Q • 

~ 
~0. 

GAEES CLOCKWISE F'R011 TRUE NORTH. 00 = CAL". CH .. NGES IN SUI'fi1ARY DATA WILL BE ANNOTATED IN 5 ~ 
~r ~r 0. • 
w:> ~r 

DAU IN COLS. 6 AND 12-15 AAE BASED ON 7 OR THE ANNU.-L SUmtARY ~"' 2 " 
02 , 2~ .54 -· -b -1b •• b. 8 02 b. I 

RECORDS OF WEATHER TYPES. FASTEST 08SERVEO !-MINUTE WINO SPEEDS. OS I _,,52 -· -7 -1b •• b .• 02 5.' 

& VARIOUS Ofl..fER DATA MAY BE INCOMPLETE DUE TO v•RIABLE SCHEDULE 
08 I 2'. 55 -· -7 -1 c; E>S b .2 03 5.5 
II 2 2~ .57 -· -s -14 bJ 7.' 03 b. 4 

PART TIME OPERATION. 14 3 2' .55 I -, -10 b I 7.0 02 b. 3 
17 3 2~. 55 -3 -4 _, 3 bS b. I 02 5. 2 
20 2 2'. 54 -· -s -13 bb • b 02 5. b 
23 2 2'. 55 -b -1) -14 .. 5 8 02 5. I 

HOURLY PRECIPITATION !WATER EQUIVALENT IN INCHESJ - NOT RECORDED .. " HOUR €JIOING AT p " I-lOUR EN I NG AT "' Q I 4 5 9 I 0 I 12 I 3 4 5 7 8 I II I <! 

' ' 2 2 
3 3 
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b b 
7 7 
B 8 
~ , 

r o 10 
II II 
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IS IS 
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17 17 
18 18 

" I~ 
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24 24 
25 25 
2b 2o 
27 27 
28 28 
2' 2q 
30 30 
31 31 

SUBSCRIPTION PRICE: SJ.JO PER YEAR INCLUDING ANNUAL SUMMARY. FOREIGN MAILINGS! .95 EXTRA. SrNGLE COPY; 25 CENTS FOR MONTHlY ISSUE, 30 CENTS FOR 
ANNUAL SUMMARY. THERE rs A MINIMUM CHARGE OF SJ.DO FOR EACK ORDER OF SHELF-STOCKED ISSUES OF PUBLICATIONS. MAKE CHECKS PAYABLE TO DEPARTMENT Or 
COMMERCE, NOAA. SENO PAYMENTS, ORDERS, ANO INQUIRIES TO NATIONAL CLIMATIC CENTER, FEDERAL BUILDING, ASKEYILLE. NORTH CAROLINA 28801. 

I CERTIFY THAT THIS rs AN OFFICIAL PU8LICATrOH OF THE NATIONAL OCEANIC ANO ATMOSPKERIC 
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA 28801. 

noaa NATIONAL OCEANIc AND I ENV I RONHENTAL DATA IND 
ATMOSPHERIC IOMINISTRATION INFORMATION SERVICE 
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... , .. l~ 011111tEI..OW l........Y.._~-

..,, .. 1".1' 0<t 6ELOW ) 

pq£C~PITATION DATA 

TOTAL. FOP! TI-lt: MONTH 2 I z.z__ IN 

OEPAATUI'!E I'"ROM NOFIJioiAL ~J_£_1N 
GRII!.A"TI!:ST IN .u HAS. ,, It I)N ~-

•£ATHER 

Ci...f.AI'II (Sc•l" IJ-JJ 'f 
P._FHLY CLOUDY (S••I• 41-TJ :z_ 

SNOWFALL., 1C~ PI!:LLI£TS CLOUDY (See!• 8-U1l 2.. z.. 
TOTAL FOI't ?HE MONTH __j._u:_ IN. WITH 0 Ol INC}o! 0111: "'ORE PPII!:CIP. __L1___ 
GFIEATEST IN 24 ""'"· ? ' I ON 1.=.Y J} WITH 0.10 INC I-I OR loiOR£ PRECIP --"-

GAII!:ATI!:ST DEPTH O"' GROUI'IQ~ ON ~ W(TH 0 '50 IMCI-I 0111 MOAt: PFIECIP, __ z. __ 
PRE~SUA'E DATA i"' WITH 1 00 INCit QA MOA£ PR£C1• __ o __ 

"''111-1ES.'1' S.EA-LEVE'-.~ I"'. ON---

i,.OWII!.ST SEA-'-£VEl. ~ 1N. QN ~ 

Sh180L.S li~EO IN COLU~H >111 

Z 1 f'OG FI!::OUCING \jii$1Pii,.ITY 

TO i ""'LE OFt Lt!S'S 

0:: CH~-1:£ OR ,.,.,.€ 
BI..OW(NG OUST OR 9LOWIIofG 

1:: SANO IIIIII!:OUCU~G li$8,.. TO 
j "'ILE 01111 I.E 55 

I =-SMOKE OR ~•2:£ 

:!::: TQI'I:N40Q 

,,0) ·~.::t 

·::~
0

.:,~::,:.~. NO ... L ~~ I I I I '!I -II \ ! --:-!1' I~ I 
. . . . . l \ \ . . . 

'"'"L '"'' •o••• ~ • A!~rac;e~4_spee4l ba1!8Ci~Lbe_uzoa_~usJ_!;l;lem~~llri .. _ 

COOLING 01[G"'f.:E 0 .. ,.., fll••• 6j') 

--0- resteat en• Jlinte wind ape~ an.i i_!._s~irec~io~··--------
, • .,,..L '""L 

0 
8 S]!!eptic data is baaed_!!__ll_6_h931n_ anl.eas etbertri~L~ca,~_!i.__ 

c••••,u•• ••o• •o-•L + Snn _Q~.i.L.•b~_j1..1_Qo~Q91_ vben_i_nCic&~·~--------
llKlieat.ea enly tbe hat e! aeTBra1 OCCll!'nDCoa. 

L,,., ,.... _-:: __ ,.,.,...,_,----,,,-_.==.~.,~.o==.=-, _..,.,..,.,Q,.,;.,.,._ =-,_.,.!, C.!,_~ .• -.--...,,c-. ,-,"-00-L,=-• ...,..-o""••=-o ___ ..,:.,~ ... E~·sr .... c; :iT c.: ... o$ I;IEPo.-':::~E:> - -- --

01[1" .. 1111TW"'I[ II'IIIIOM I'IOI'I!M/IlL 

~'~'V!I ·_,,_n;~-"''ME~f>'~~-...-..,(i~l~= ::E 1'.F3-·',f;~'i:::" •·;· 
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JANUARY I ~81 

TALKEETNA, ALASKA 

WEA SVC CONTRACT MET OBSY 

TALKEETNA AIRPORT 

Local Climatological Data 
MONTHLY SUMMARY 

~~~<;;~~~ o•co_,_,.: 
~~ ' ~ 
"' " ~ . ~ 
~ ~ 
~ ~~ 

sr~TF:s o' 
L.HITUOE b2~1B 1N lONGITUDE 150 ° Ob 1 W ELEVATION !GROUND! 345 n. SUNOoi.RO Tf~ USED: ALASKAN W8AN 12b528 

~ 

~ 
0 

I 

1 
2 
3 
4 
s 
~ 
7 
B 
q 

I 0 
II 
12 
IJ 
14 
15 
~~ 
17 
18 
I~ 

20 
21 
22 
2J 
24 
25 
2b 
27 
2B 
2~ 
JO 
Jl 

DEGREE DAYS WEA THEA TYPES S~DW, U'G. SKY COVER TEMPERATURE 'F BASE 65' ON OATES OF' ICE PRECIPITHION STAT!QN ~!NO SUNSHINE TENTHS 
OCCURRENCE PEU.ETS PRES~ 

FASTEST ·- ~~ 
I F'OG DR SIJAE " " t11LE 

~: 2 HEAVY FOG IU,TEA SNOt.l, ~ 
~ !CEON IN. " "' ~ 

~ 0 e 
~r 

3 THUNCEASTOA" GAOUNO EQUIU- ICE --- ~ ~ 
~ z ~ 

"" z • IC'E PELLETS z z . 0 

~ 
r ~ ~0 ~-

~~ ~~ 
SH"IL " ELEV. 

~i 
~ . 

i~ 
"' ~"' ~ "'"' ~ 

~ :;;z ~0 LENT PELLETS ~ "' ~ 
z"' "'~ ~ ~ 

~~ S GLAZE OBAM J% 

~ 
u ~ 0 - w 

~~ " ~r " 1 OUSTSTORH " ~ ~ u~ ""' z w ~0 W3 
§~ 

IN IN. FEET w . " " zz 
~ ~~ > ~ ~~ 8 SHaKE, HUE > r ;; ~~ ~~ ;:;: r < < 0 t BLOWING SNOW IN. pt.S.L. < 0 ~0 "'"' 
2 3 4 5 6 ?A 78 8 9 10 II 12 13 14 15 16 17 18 19 20 21 
40 2B 34 2~ 30 31 0 13 T T 2".0B 03 5.0 ~. 3 ~ 3~ 10 
31 14 23 15 23 42 0 13 0 0 2~.32 03 5.5 5. ~ 13 05 5 5 
1~ 5 12• 4 B 53 0 13 0 0 2~.31 01 4. ~ 5.~ ~ J4 B 4 
32 1a 25 17 23 40 0 13 0 0 2~. 4 7 3~ ~ .1 ~ .. ~ 02 10 ~ 

32 21 27 1 ~ 1B 3a 0 13 0 0 2'.50 01 a. 1 a. 3 12 03 ~ 

35 .(Q 2B 20 J7 0 12 0 0 14 02 5 
3B 2!. J2 24 20 33 0 12 T 0 28. '=.tt 03 B. B ~.I 17 03 I 0 
3o 27 32 24 27 33 0 ~ II T 0 2q. I~ 02 5. 3 ~. 3 12 01 a 
37 24 31 23 22 34 0 II 0 0 2B. 7B 03 3. 4 • 2 10 03 B I 0 
37 2a 3J 25 25 32 0 II 0 0 2q. 01 02 B.~ ~. 4 ~~ 04 ~ B 
35 27 31 23 2o 34 0 II . 20 2. 4 2'=.t. 1 1 3~ J. a 5. J 12 34 ~ 7 
3J £i JO 22 2~ J5 0 14 .14 I.~ 2'=.t 44 02 ~.1 ~. 2 12 02 ~ 

JB lb 27 I B JB 0 15 T 0 12 J~ I 0 
41 30 J~ 27 JO 2~ 0 15 T 0 28.77 01 7. ~ 8. I 15 J~ 10 
JB Jl 35 2b 34 JO 0 14 .2J 0 28. 7<:1 0~ I . 7 J. 0 7 14 I 0 
J7 25 Jl 22 2B J4 0 IJ 0 0 28.94 02 s. 2 ~ 0 12 01 ~ ~ 

41 JJ J7• 2B 28 2B 0 IJ 0 0 28.81 01 7.0 7.8 I J 04 10 I 0 
41< <.e._ J5 2b 2~ JO 0 13 0 0 2a 52 02 4.5 ~. 5 12 Jb 10 10 
J4 " 27 I 7 2a Ja 0 IJ .17 I .0 2B. 71 I B I. 5 J 5 17 I B 10 
JO 12 21 " 44 0 14 T T 8 OS I 0 
2J 12 IB B Ia 47 0 I IJ .20 J. 7 2B .BJ 07 1.1 I. 2 IJ 0~ 10 
J5 2J 2~ ~~ 25 3~ 0 ~~ T T 2B.8~ 01 I.~ J.7 B 01 I 0 
J~ 28 J2 22 2~ 3J 0 15 . 01 T2~0JOI 5. 4 ~. 0 I J 05 10 ~ 

JB 27 JJ 22 2~ J2 0 ~ 15 T 0 2'.1B J~ 7. 2 7. 8 IJ 04 10 10 
35 27 Jl 20 24 J4 0 • 15 T T 2B ~0 OJ 4. 2 5. ~ ~ 04 a ~ 

3~ 27 J2 21 2~ JJ 0 • IS T T 29.11 17 1.1 2. 5 a OJ I 0 
Jl 25 28 17 37 0 17 .22 J. 4 ~ OJ 10 
2~ 4• 15 4 ~ 50 0 17 0 0 2~.42 02 s. 4 5 .B 15 OJ J 
JJ 22 2B lo IB 37 0 ~~ .02 .B 2~.J2 03 1 '5. 3 1 '5. 7 25 04 10 
J8 27 J3 21 2~ J2 0 I~ 0 0 2':1.24 03 a. 1 B. 5 14 OJ I 0 ~ 

J8 27 JJ 21 2~ J2 0 lb T 0 2~. 55 02 ~. ~ 7. 2 14 OJ 10 I 0 
SUM SUM TOTAL TOTA TOTAL TOTAL FOR T"E MONTH: TOTAL % SUM SUM 

1074 707 1116 0 NUMBER OF DAYS 110 13.2 25 04 FOR 277 
AVG. "G "G OEP. AVG. OEP OEP PRECIPITATION OEP. DHE: 29 POSSiltE I'IQirfTH 4VG. "G 
34 .• 22.8 28.7 1 ':1. 3 -~OB 0 ).01 INCH B -0.44 8. ~ 

SEASON TO DHE SNOW, ICE PELLETS 
NUMBER OF DAYS TOTAl TOTAL }: I 0 INCH 5 GREHES T IN 24 HOURS AND DATES GREATEST DEPTH ON GROUND OF' SNOW, 

MUIMUM TEMP MINIMUM T MP b447 0 THUNDERSTORMS 0 PRECIPITATION SNOW ICE PELL TS ICE PELLETS OR ICE INO DATI 
)70 ( 32 ( 32 i 0 OEP I OEP J-tEAVY F'QG 0 . 34 11 _, 2 4. J 

0 B JO 0 -5~7 0 CLEAR I PARTLY C OUOY J C QUO~ 27 

• EXTR£11£ FOR THE MONTH - LAST OCCURRENCE IF 
MORE THAN ONE, 

T TRACE AMOUNT 
+ ALSO ON AN EARLIER DATE, OR OATES. 
HEAVY F'OG: - VISJBILIH 114 MILE OR LESS, 
FIGURES FOR WINO DIRECTIONS ARE TENS OF DE
GREES CLOCKWISE FROI1 TRUE NORTH. 00 : CALM. 
DATA IN COLS. 6 AND 12-15 ARE BASED ON 7 OR 

MORE OBSERVATIONS PER OAr AT 3-HOUA INTERVAlS, 
FASTEST f11LE WINO SPEEDS A~E FASTEST OBSERVED 
ONE-111NUTE VAlUES WHEN DIRECTIONS ARE IN TENS 
OF DEGREES. THE I WITH THE DIRECTION INOCCATES 
PEU GUST SPEED. 
ANY ERRORS DETECTED WILL BE CORRECTED AND 
CHANGES IN SU1111ARY DATA WILL BE ANNOTATED IN 
THE ANNUAL SUI1f'IAAY 

RECORDS OF' \.lEATHER TYPES. FASTEST OBSERVED 1-MINUTE WIND SPEEDS, 

& ~ARIOUS OTHER DATA HAY 8E INCOMPLETE DUE TO VARIABLE SCHEDULE 

PART TIME OPERATION. 

~ 

02 
OS 
DB 
II 
14 
17 
20 
2J 

11-12 17 2B• 

SUMMARY BY HOURS 
A Y E A A G E S RESUL UNT 

TEMPERATURE 
____!!_I~ 

" .. " ~ ~ ~ z 
Z<% ~ ~ 0 

t:~ o~· ~ ~ ~ ;Jt :~ 0 X - u>Z 

~~ 
~ .,_ 

" 
~" u ~ . 

~~ 
<- ~ ~~ < 
~r zr 

"'~ 0 ~ ~-
0 ""'"' 

':1 2':1 07 JO 2B 25 8J 5.a 02 4 .8 
a 2~. 01 29 28 25 B~ 7.2 OJ ~ .0 
q 21J 0':1 JO 2B 24 BO 7. I 02 ~.J 
q 29. 10 31 29 25 78 7 .2 02 5 -~ 
8 2~ 0~ J2 JO 25 78 b.~ Q I 5. J 
~ 2~ OB Jl 2~ 2S Bl s. b 02 J. 7 
q 29 07 JO 2B 24 79 s ~ 02 5. I 
~ 2~. 08 2~ 2B 24 82 s." 02 5 • 

HOURLY PRECfPfTATfON !WATER EOUfVAlENT fN iNCHESJ - NOT RECORDED 

• M HOUR ENDING AT p " HOU~ ENDING AT 
Q I 3 4 5 6 8 9 10 II 12 I 2 3 4 5 6 7 8 I II I 
I 

2 
J 
4 
s 
• 7 
B 
~ 

10 

" 12 
IJ 
14 
IS 
~~ 

17 
18 
~~ 

20 
21 
22 
2J 
24 
25 
2~ 
27 
28 
29 
30 
ll 

~ 

~ 
0 

22 
1 
2 
J 
4 
5 
~ 
7 
B 
~ 

10 

" 12 
IJ 
14 
15 
~~ 

17 
Ia 
~~ 

20 
21 
22 
23 
24 
25 
2~ 
27 
2B 
2~ 
30 
Jl 

1 
2 
J 
4 
5 
~ 
7 
a 
~ 

I 0 

" 12 
I J 
14 
IS 
I~ 

17 
Ia 
I~ 

20 
21 
22 
2J 
24 
2S 
2~ 
27 
2B 
2q 
lO 
)I 

SUBSCRIPTION PRICE: IJ.30 PER YEAR INCLUDING ANNUAL SUMMARY. COREIGN MAILING Sl.95 EXTRA. SINGLE COPY; 25 CENTS COR MONTHLY ISSUE, JO CENTS COR 
ANNUAL SUMMARY. THERE IS A MINIMUM CHARGE OF IJ.OO COR EACH ORDER OC SHELC-STOCKEO ISSUES OC PUBLICATIONS. MAKE CHECKS PAYABLE TO DEPARTMENT QC 
COMMERCE, NOAA. SEND PAYMENTS, ORDERS, AND INQUIRIES TO NATIONAL CLIMATIC CENTER, CEOERIL BUILDING, ASHEVILLE, NORTH CAROLINA 28BOI. 

l CERTICY THAT THIS IS IN OCFICIAL PUBLICATION 0' THE NATIONAL OcEANIC AND ATMOSPHERIC ADMINISTRATION, AND IS COMPILED 'ROM RECORDS ON FILE AT THE 
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA 28BOI. 

~(6.~ 
DIRECTOR, NAT!ONAL CLIMATIC CENTER noaa NATIONAL OCEANIC AND I ENVIRONMENTAL DATA AND 

ATMOSPHERIC ADMINISTRATION INFORMATION SERVICE 

USCOMM--NOAA--ASHEY ILL[ 02•2811' 2oS 
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~4-~~<-,&;.~~ 
·- r '•"-\-- ----· -

~ 

.,...._,_ __ _ 

(_ 

.·:._~7---::.2.~~.:.~~::_ .. ~ ... -

., 1"011'111 , ... 

n.m 

U. Jo. OI!P.UtTidNT 01"" COMioUi:RCt I UA"T"IOI't 
NATIONAl,. OCI!ANIC ANO A"T"MOSI" .. ti:RoC AOM!,..ISTRATIO,. 

HATION•'I.. '1'11£ATHER SERVICI: 

WSQ101 'lliDml, AUSltl 

PRELIIIINJ.RY LOCAL CLIIIHOLOGICAL DATA 
KA.'IlCH 1981 

1.0,.GITU01t ROU"'O ltL.I!EVA TION 1111 ST ANOAIItD TIME 

62•18'• o6 , w __3h_S_ ~· .. 1LASI1X .,----.-.-----1 
PRI!CIPITtTION ffn.J t !o., W! .. O SU,.SiiiNI!. "" 

"'II:LLitT ~ • • 0 

: I "':u•~~ .......... 
MUM 

A\/11:,.. .. 

•o< 
O<• 

··~ TUIIUf. 

DEOIIIII!I: OAYS 

(8•·• 6J•J --.-- TOTAL 

fW• ... 
SNO ... 
'ALl., 

•« 

ICE * ,-,t,JTUT NILE * J % 

.~~ .t.VEIIIIIIGII I I TOTAL. ~ -~~ 
0.., S"'ltii:O (llfrn.J :...,_, 

GIIIOtJNC ('"-P."·J S"'tt:C OIIIII[C• v 13i i 
.I!:ATI-d!R 

OCCU'UU!:NCIU 

f 
~ 

~ 
1: 
.~ 

=.~~~ , .. ~:;-j c,~:._ -.... , 
~t:LLI:TS {.... AT ( .... p.h.) TIO. A >-:~:; 

~~ !;t 

''_3~ zz. l-io=r=T1.rk_L_,-- 1 r l26 1 7-~ 02.' .L?' I 
zlJ) lf'l.z71 I3Yio 1.~9' IJ.C. 12}-l,,z.ln 1'7 ; 1 2.11 Y j I 
·11r II?' 127 I 11'~ ll'l I -r- I .,.- i7L+l7t:\l L. ,, 
•131 /9 l2 ~ I l4o 1~ I -r I -r hi:. 'tC._ .;.._.,I 1'7 1,.,·.,. 
•!]~_ 112. [z..(._l-=:.~Iu [D____l_D La ri/,)o ~) I'/.,. 1".,. 
·1¥0 112: f.z.::.: T Fr<;- h I n I n- t7 ~ 1/-?17;.-c:::;-
, WI u z. ~J.z..z_-r:_::_lti--_h~ _ ____l_D __ f7 c-- 17.'1 1:--:. 1,..,., 
• ly .2- 7 125"' I ~io lo I~ I I"') 12!- 17.t: !'1~ 1,.., i 
•1¥2 lLf'_l1L L _tl't lo L_____l___.;_~lZtillL~______l_U._ 

"H-_3__ .L~ _ L______l'lL._lo___l_f.,__L--., _ !2 z,.. 't e ZlL ·"2~ 
"lift.. I 'I I 11'71 - fz..~ It:> I n I ;:::, l::>-7 .(f-;z }\ i/~. ln. 
"!'13' tzz:Tfs-~t-,-Tt;l~,., b, 1c7t-;-!;1.i7 
"1-'12- 12} 11'/~f71 !o I o I o Go ~-' 
"1'13 121 111 I i12 Ia I o I c 1,~-:-z____r_~ 
, W2 [/£' l1o I ln~!o I o I a r?o w-titL 
.. W Q_li o l;t .C I !liolo._l_L:> ____l_a__l:tc.t_ll.ZS.l..lL =z_ 
"il'f i25 !?7 i !Z.r_l...., ,..,... 1-T- ~· ... :~"!~-?!;:; 
.. ':'/¥ 11s- fli. I 2.1 In I ;J In 1,1.:.L_i,;:(-, ~-;.. 
.. ~ }- t? 1 i 1; b J 2 2 tl;:, c\ '\. -e )f;_L1_1_c.--_ 
"'117 '2. f !711 I II b l,.., Yt~ / 1L 7 "1-:.--:{ h b 

" ¥ .s- ~ 9' 117 i% In I n I ~ !, 7 17 '7 b "1 

~·!it 1 i. 2-r rg2- p 1 ;; 1 a r17 f!S:'1 F? 
" If 1-___j_J?_ tz.£" ! tfo 0 /:) ~ rn kJ /.. c;, 
,. ilL !2-o ~ 1 I t2 ~:__::__l_.;_--::-JJZ.-t-'1. Z_L4 
nifs- ':17 :Jj_ I !J¥ 0 I c, \o lli. ir;·?, I 
~ II J __3_J :i ,Y-! - 2._?___Q___j_,., --.1.=_ YL '-);_; ._! 1/ L 

::ti fr.l~ tte t~ r§ ~-c- r&, 
"Ill IJ-J 1J ! tr2 t,., J,., ~ !J_.- !tiL. IQ 
,ijj~ b-1--ir~-~ \11 b l_n __b__ v£-tt-u I I t'-

" 1-/o lz 7 t? Y: I -,11 Ia ,-.,_ lr li"'-»iC: ,1 ltd. 

1-zc...!.L 
fL:z_ I 

_j_ 

il 
.,. 

J.{,_ 

tL 
-I 

'..;J-
1 "? Jl 

·~ 
I . ,.., 
~I 

.. -If 
r;.:'u 

"- ·1 
'--:L 

~ ~4/s- I- 1-Jr;JJt lu L ift_____l:z._._7 I :._'-r,·,--.: · - · -
. 1 1-1-·-1-- st:: '''" 

v"f/, 7____2_o~:Dl:'J!}Stid·§!iaJfU:.::tiJ •:,C: J 1./ 
I f. .. ::[.;'"' L''"'"- ... _ 

s••~.-a 

• c.-
-...,"7 r o 
[-;-;.]; f1 

.:; 

~-
1'7 

h__zJ_Q_ 
~~ 
i.,.? 1Jn. 

~:; I"" -.- ll;. 
1-. 

LL 
b= -..-
l~ ofV 

r::2_Q' 
i- !L 

~ 

I;;_ I A< 
~ 

I It:.-, " .,--... 
1 .. 

_.._ 
.... ~ 
1-· 

,.. 
_b 

~ 
UMP(AATUR! DATA Pllt:CIPITATIOM OA TA •IEATHE.R 

AVI[RAGI: IIIONTHL. Y 11, 1 
Ot:~UIT"UIII'I: li'AOIII NOfiiMAI.. + ,, p 1 
""'G ..... ST..!::f...r__ 0"' j, 'r 
'--Owt!ST __2_ ON f:' 
"'UIIII!I:III' Qjr CAY1o 'I'IIITI4 -

"'All;. Jt"' OR 81:L.O• -------'-

....... to" 0111 ••ovt! ------'~-
"''"' u•o~~tel[._o.,. _____ _..,'-4--
.. ,,.. 0" OA l!ltLO• ------I,..L--

.. t!A1'1"'G OIEGI'II€1!: CAYS rB••"'-6..5') 

TOTAL. "01111 THI[ MOM TN if/ IN ""UM81l .. Oil' OAYS -

Qlt~ARTURII: '"'OM NO,._A~~-- ,. 

OilltiiA TIUT IN 26 H .. 'l. 7 ' 0,. J-.!J-. 
SHOWI'"oilL.I... ICIE. PII:L.LI!:TS 

TOTAL fi"OA THI!. MONTH 2. ' 7 IN 

Glllti:ATIUTIN.JCH"S. '· L 0~ 
GIIIII!:ATI!ST OI: .. TH ON Gfii0U"'O.l....G..- 0Nd 

P!ltfSSURE OA U. 

!o<IGMI!ST SI[A-LI[YrrJ.~ *""· O,._l..:l_ 

LOWI:ST SllA-~.oi:V...ZJ( 1¥ iN. 0"'1-'1---

CL.EAIIII (Sut. o-J) ,,, 

"'AATL.Y CL.OUDY (SuJ• 4-1) 
7

,, 

CL.OUDY (Sc•l• ·-lOJ >11 
WITH 0 Ol INCH OfiiiiiO"'I: ~IIIII[CI .... ---;J---
1111TH 0.10 INCH OA Jlf011111[ ~IIII:CI ... • --JL--

'111 T"lol O.SO tNCM 011111 MOIIIIIK ~IIIIIIECI~. -,:;;;---

WI TI-l 1 00 I"'C"' Olilll .. QIIIIE ~AifCIIII. 0 

,...,.,u,,_ r"'1' .. ow-r.../ OJ&' ~~·~·~·~··~u~•c_•::••~c:::••:.:.n~•:.:T.:;Ior•:___1_.11_1_1,_ Ol[lllilloliiTt..tflll!: '"'O .. "'O"'ttl"-L~!-.z_ I 61 ,..,,,.., .... , s IQ IS 20 ..l JQ 

.L'L _r_.-.,. 
I 

•c7 

i '-' !" 

~ 

1./'\. ..... 
I 

n'MIOL~ US!D IM COLUMN 16 

t "lf"OQ 

2. :o. flOG llfi[OUCING "I'SI.ILITT 
TO l MILlE Qllt LIES$ 

.I"' TNUNDI:R 

4" ICil ~I!L.L.IlTS 

& a Gl.AZI! O" IIIII"'"£ 

lll.O.ING OUST 01111 .LO'IIII .. G 
1 :1 lAND llftiEOVCING vs,a-. TQ 

j IIIIILe. 01'11 LIIS'Io 

8:: SMOKE 0101 ,_.At€ 

• a • .._OWING SNO" 

!=- TOjlltfoiAOO 

'"' ! SUSONilloL. ror ... ._ t-?o 7 l"""'e:c;::.': .. ~r·oN .J r i I 
o<•••Tu•• ••o• •o•••~ / 0 72 l<•o•o o•n I I i -, l -

I"·· J i l l I ] J . l 
'

0
"•'"''"

0
"'" 

0 * .lnrta~o wind a~d baNd on 2lL_~~~-~un!~-·• ot.hervioe illdicat.ed 4 

COOLING OlfGlitt::l: QAV'5 lB .. • •J•J 

oo•••Tu•• ••oo•••••• ___£?_ __ f~P'a .. eot ODe Jidnut..e wi~ &!ld ito d~et.1~•~---=-=------l 
..a_ ~>• s. ynop t.IO!l&t&-Ti-. b. a sed. on 6~~\ll"s ~~!lieu -'t.herrl~• 1~~~._ 

O<•uTu•• ••o••o•··· a + ~JIQI[ dat.a_1~_oQj.a1_1led_aLQ8.00l_vhere _indicated.__ _________ -l 
Indicates only the last. o! oneral. occurrences. 

~~~~----~~~~~~----.-~-------------~~· . ·~ ~~ ... •-• '!o-.J•EA![ot;;:t;~ •S "OR ... ,--6 t->&, • ..,, : .. 5"'0Uio.iJ "I!: u<;l[:;) '-'"'TIL £•,Sl',..,C, Sf :X.: I( o$ 01!:11'~( Y£::1 .-. 1 , <: .-,... ct:t•·•o;:o....- :>::o••J r·o . .- ""<"C1r'C • ~ ~7 -·'" • 
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Average Monthly Streamflow for the Susitna River at Gold Creek 
based on USGS measurements: 

Se,etember October 

13280 
(cfs) 

9057 

November December January 

2980 2000 

February March 

2200 1680 

No streamflow data is available for the month of December, 1980. 

Streamflow records are based on periodic discharge measurements 
taken at Gold Creek during the winter months: 

Dates of measurement 
1980 

October 7 (USGS) 
October 14 ( R&M) 
November (USGS) 

Measured 
Discharge 

9057 
7290 
2980 

From USGS historical streamflow records, the average monthly flow 
over the period of record (1949 - Present) is as follows: 

Se,etember October November December January February March 

11900 5600 2500 1700 1450 1200 1400 
(cfs) 

s5/v B-1 
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ATTACHMENT C 

SUMMARY OF BREAKUP OBSERVATIONS 
ON THE LOWER SUSITNA RIVER AT THE 

DESHKA-SUSITNA CONFLUENCE 



Date 

April 18 

April 19 

April 20 

April 21 

April 22 

April 23 

SUMMARY OF BREAKUP OBSERVATIONS ON 
THE LOWER SUSITNA RIVER AT THE 

DESHKA-SUSITNA CONCLUENCE * 

Time 

3:00 a.m. 
3:00 p.m. 

3:00 a.m. 
7:30 a.m. 
3:00 p.m. 

2:00 a.m. 
7:30 a.m. 
12 noon 

7:00 p.m. 

7:00 a.m. 

8:00 p.m. 

1:00 a.m. 
3:00 a.m. 

7:00 p.m. 

s7/a 

Air T ( 0 F) 

30° 
42° 

30° 
40° 
45° 

30° 
45° 
50° 

35° 

35° 
28° 

Observations 

Deshka River: 46" from top of ice to 
river bed, 32" ice thickness, lower 2/3 
of ice is clear and hard 311 from top of 
ice to water level in auger hole 

Deshka River: drilled new hole 2011 

east of previous hole, 53 11 from top of 
ice to river bed, 26 11 ice thickness, 
warm day, melt water on top of ice, 
overflow ice getting soft 

sunny morning, rain clouds and showers 
in p.m., raining in Talkeetna Mts. and 
north 

Susitna River: drilled hole 85 feet off 
Deshka-Susitna shelf into Susitna 10.31 

from top of ice to river bed (rocks), 28 11 

ice thickness, 2. 511 from top of ice to 
water surface in auger hole, top 9 11 of ice 
opaque and grainey, bottom ice clear and 
hard (splinters off auger), water clear 

water and ice in Dashka and Susitna have risen 
1 11

, water flowing out of auger holes in 
Deshka, water 2.5 11 below top of ice in 
Susitna auger hole, ice thickness 
same, ice audibly cracking, water and 
ice have risen another 1 11 

sunny day 
water and ice raised ~·· overnight in 
both Desh ka and Susitna, water flowing 
out of auger hole in Desh ka but not 
Susitna (water still -211 below top of ice) 
water and ice reached 7 11 above starting 
reference point in both-Deshka and Susitna 

Susitna: water and ice 7 11 above reference 
point 
Deshka: water and ice 9 11 above reference 
point 
Susitna: water and ice 11 11 above reference 
point 
Deshka: water and ice 1211 above reference 
point 
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Date 

April 24 

April 25 

April 26 

April 27 

April 28 

April 29 

April 30 

May 1 

May 2 

SUMMARY OF BREAKUP OBSERVATIONS ON 
THE LOWER SUSITNA RIVER AT THE 

DESHKA-SUSITNA CONCLUENCE * 
(CONTINUED) 

Time 

2:30 a.m. 
7:00 a.m. 

7:00 a.m. 

7:00 p.m. 

7:00 a.m. 

7:00 p.m. 

7:00 a.m. 

7:00 p.m. 

7:00 a.m. 

7:00 p.m. 

7:oo a.m. 
7:00 p.m. 

a.m. 
p.m. 

7:00 a.m. 
5:00 p.m. 

9:30 p.m. 

a.m. 
10:40 a.m. 

s7/a 

Air T (°F) 

30° 
38° 

35° 

34° 

58° 

Observations 

sunny, high thin cloudiness 
Susitna: 12 11 above reference point 
ice = 2611 thick 
Desh ka: 1411 above reference point 
ice = 25 11 thick 

Susitna: 
Deshka: 
Susitna: 
Deshka: 

Susitna: 
Deshka: 
Susitna: 
Dishka: 

2211 above reference 
23 11 above reference 
1711 above reference 
18 11 above reference 

1811 above reference 
1411 above reference 
staff dislodged 

20 11 above reference 

Dishka: 21 11 above reference 
local ice broke loose from sides 
Deshka: 22 11 above reference 

Desh ka: 22 11 above reference 
Susitna: ice has floated up, water not 
flowing out on top of ice 
Deshka: 23" above reference lower level 
sand bars flooding 

Deshka: 
Deshka: 

24 11 above reference 
24. 5 11 above reference 

frosted last night 
daily high temperature 
Desh ka: 25 11 above reference 
Desh ka: 26 11 above reference more water 
on ice edges in both Susitna and Deshka 

raining early 
Deshka: 28 11 above reference 
Susitna: ice jam u/s at cutbank breaking 
up, beginning to move downstream 
Desh ka: 35" above reference 

Deshka: 36 11 above reference point 
Susitna: ice broke at curve and moved 
Deshka: ice broke at island, movement 
stopped, estimated movement = 1 000', no 
rise in water level ice pieces grounded on 
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Date 

May 3 

May 4 

SUMMARY OF BREAKUP OBSERVATIONS ON 
THE LOWER SUSITNA RIVER AT THE 

DESHKA-SUSITNA CONCLUENCE * 
(CONTINUED) 

Time 

6:05 p.m. 

10:30 a.m. 
11:10 a.m. 

12:30 a.m. 

2:30 p.m. 

3:55 p.m. 

2:45-3:45 

9:30 p.m. 

10:15 p.m. 

2:30 a.m. 

3:30 a.m. 

10:45 a.m. 

s7/a 

Air T (°F) 

42° 

Observations 

shallow bar at bend in Susitna 
Deshka: moved sporadically throughout 
the afternoon, 1:40/2:20/3:00 p.m. Trapper 
Creek reported movement and jam at 
4:00 p.m., large, thick ice in jam, water 
level rise of 8-10 ft. 
ice movement reproted at Susitna Station 

Deshka: 
Susitna: 
open but 
1st bend 

fast and powerful move 
ice moved at first bend, all 
still solid ice cover u/s from 

Deshka: 95% ice free, intense movement 
and grinding of ice into smaller pieces 
(4 to 10ft. square), then cleared out, 
water velocity estimated to be 10-12 MPH 
velocity slowed by early afternoon 

Susitna: water level rising, channel still 
jammed d/s from confluence of Deshka 
Deshka: water level 91 11 below TBM (nail 
in stump) 
Susitna: ice released between first bend 
and slough (Kroto slough) 
On flight to Susitna Station noticed Yenta 
River almost ice free except at confluence 
with Sisitna, in the Susitna noticeable ice 
movement, ice floes moving in 11 bunches 11 

Deshka: rejammed again, ice tightly 
packed 
Deshka and Susitna jam released, ice at 
second bend in Susitna broke and moved 
d/s (rainy and cool all day) 

ice jamming and moving in both Deshka 
and Susitna, water level appears unchanged 
from previous day (too dark to see well) 
water level dropped drastically, ice pieces 
stranded along shore, anchor ice exposed 
along banks where previously under water 
water level 160 11 below TBM, water level 
appears to still be dropping, more sand bar 
exposed off point, (estimated highest water 
level to be 4 11 above yesterdays reading at 
2:30), still have anchor ice along shore, 
banks still frozen cannot put in staff gages 
yet 
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Date 

May 5 

May 6 

May 7 

May 8 

May 9 

May 10 

May 11 

May 12 

SUMMARY OF BREAKUP OBSERVATIONS ON 
THE LOWER SUSITNA RIVER AT THE 

DESHKA-SUSITNA CONCLUENCE * 
(CONTINUED) 

Time Air T (°F) Observations 

9:00 a.m. Deshka: water level 155 11 below TBM 
1:30 p.m. Susitna Station reports river free of ice, 
2:00 p.m. water level rising, dislodging ice from 

banks on first bend, ice floes moving 
throughthis reach of the Susitna all morning 
form u/s 

7:00 p.m. Deshka: water level 149 11 below TBM 
Susitna: increased ice floes in Susitna 
channel 

9:30 a.m. Deshka: water level 150 11 below TBM, water 
velocity slower 
Susitna: water velocity appears the same, 
still flowing ice and debris 

2:00 p.m.- Susitna: channel fillded bank to bank 
5:00 p.m. with flowing ice 
4:00 p.m. 68° snad bar off point just underwater 
8:30 p.m. Deshka: water level 127 11 below TBM 

Susitna: amount of ice-moving in channel 
has decreased by 9:00 p.m. 

8:00 a.m. Deshka: water level 138 11 below TBM 
Susitna: no ice flowing in channel 

1:15 p.m. Susitna: heavy ice flowing in channel 
3:00 p.m. Susitna: amount of ice flowing decreased 
4:00 p.m. 74° 
7:30 p.m. Dishka: water level 132 11 below TBM 

9:45 a.m. Deshka: 12411 below TBM 
7:00 p.m. 115 11 below TBM 

7:00 a.m. Deshka: 111 11 below TBM, most shore 
ice has melted or floated away 

2:00 a.m. Deshka: 85 11 below TBM - water level 
peaked and receded 

10:30 a.m. Deshka: 95 11 below TBM 
10:00 p.m. 100 below TBM 

9:00 a.m. Deshka: 10211 below TBM 
8:00 p.m. 106 11 below TBM 

8:00 a.m. Deshka: 108 11 below TBM 

* Summary based on observations and measurements made by Leon Dick 
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