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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
descmptmn 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 té Portage Creek
since it was felt this reach would be mosi affected by proposed
project development.

Climate conditiz Ns in the Susitna Basm varied s:gmﬂcantly from
7normal 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 temperatuif'es were
well below normal. This was foilowed 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 s‘nOWpaCK in the
Susithna Basin was 39-50% 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 fr‘eezeup process on the Susitha River kcoui’d be
givin as October 11 & 12 when frazil ice was first cbserved flow-
ing in the river and water temperatures dropped to 32°F.
However, formation of an ice cover did not begin until mid
November. At that time an ice cover was forming on the river
upstream frcm 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 cbserved in the Susitna River at Ta!keetna, but the

river upstream to Portage Creek had not begun fcrmmg an ice
cover. ‘

sfusx7/ff1'4‘




However, on December 1, the Susitna - Chulitna confluetice 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 mijes per day in the
river between the confluence and Portage Creek. The ice cover

formatlon process raised the water level 2 to 4 feet through thxs,
reach.

By December 15,'7 the river was ice covered from the confluence
upstream into  Devil Cényon. 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,
several open leads persisted through the winter. Some of these

were velocity leads  in the main charnel thaiweg, others seemed
related to groundwater infiow into the river.

The cover began to deteriorate in March due to unusually warm air
temperatures. There was no significant prec’ipitat'ién during early
spring to increasé runoff in the watershed. Therefore, river
discharge did not increase sufficiently to create strong forces on
the ice cover and initiate bkreakupé Instead, the ice began to
disintegrate in place with long open leads deve!op‘ing_ through the
length of the river. An early breakup was predicted for the
Susitna River. A return to near normal air temperatures» i‘n‘April
and May slowed the breakup processes occurring in the basin.

By May 1, there werev obvious signs that the ice had undergone
first movement. Over the next week, condition of the ice cover
deteriorated. lce jams formed at several locations between
Ta!.keetria 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

susi7/ff15
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significant scouring of the river banks due to ice movement.

‘Scarring of trees by ice movement was noticed in a few locations,

most dramatically in the wvicinity 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

channels. Qver the following weeks, rising water levels flushed '
out the remaining ice or it melted in place. "

Overall, the timing of b»reakup on the Susitna was near normai
based on limited historical records.




‘1 - INTRODUCTION

Thxs repocrt 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
hls‘tor‘ir‘—‘»i records on river ice conditions.

1.1 - Field Study

The field program was desighed to provide description and data
needed in analyses and assessment of hydroélectric 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 déthtream from Devil Canybn“ to
Taikeetna, since it was felt that this reach wauld be most affected
by project development.

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

nature and timing of ice cover development

field documentation and interpretation of freeze~-up
processes

- measurement of various hydraulic paramsters at critical
sections

documentation of winter ice cover conditions
Fieid documentation and interpretation of ice cover

detemoratson during the spmng, including location and
nmure of ice jams
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Supporting data on water temperatures, climate records from
Talkeetna, snow pack throughout the Susitna Basin and streamflow

at Sold Creek during key times of the vear 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 agericies were very
helpful in gathering the available data, especially the Alaska
Railroad, National Weather Service River Forecast Center and the
U.S. Geological Survey Water Resources Division.

The data provided are presented in various tablies 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.
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2 - CLlML\TE CONDITIONS DURSNG THE WINTER OF 1880-81 FOR

SOUTHCENTRAL ALASKA

‘susi7/c -1t |

Climate conditions in Southcentral Alaska during the winter of
1980-81 varied dramatically from normal, 'inﬂuencing rates of ice

cover deveiapment during freezeup and the nature of breakup on
the Susxtna River. '

2.1 - Air Temperatures

Figure 2.1 shows the average monthly. air temperatures at
Talkeetna for October 1980 to May 1981 wversus the historical
averages at Talkeetna. The data for this table were taken from
NOAA repairts which are included as Appendix 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 ar ice
cover on the Susitna River. ©Daily readings of maximum and
minimum air temperatures' at Talkeetna are included in Appendix A.

The below- normal December temperatures were fo!!owed 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 Goid Creek also refl fects the

warmer air temperatures and r‘unoff from meltmg 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, Vwarmehthan-normal air" temperatures
during March with no substantiat precipitation resulted in a
gradual decrease ‘in the already low snowpack for the Lower
Susitna Valley, reducmg the potential for a severe breakup on the

Susitna River. During Eate March, 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. '

2.2 - Precipitation

Early winter was unusually dry in the Susitna Valley area.
Precxp;tatron - records at Talkeetha from the WNational Weather
Service show precipitation at 85% of normal for ‘Octoberﬁ, 60% of
normal for November and approximately 33% &f 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.
Preczpitatfcm was 20-40% below normal in the region and unusually
warm air temperatures during the month reduced snowpack at
lower elevations to 50% below normal. High elevation sites in the
Susitna Basin were closer to normal, with overall snowpack in the |
Upper Susitna about 30% below normal. |

Snowfan during February and March was normal based on SCS
records. However, snowpack in the Lower Susitna Basin and
valley bottoms of the Upper Susitha Basin remained well below
average . The fnow;aack approached normal with mcreased’

E ¥
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elevation. Unusually warm air temperatures during March further
reduced the snowpack. Vailey fleors and lower elevation sites

showed very lezan 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 t-~ 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.

susi7/c S 2-3
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3 - ICE THICKNESS

lce thickness measuremenis were carried out through the winter at
numerous sites from Chase to Vee Canyon often m connection with
winter c{ischarge measurements - or river channel cross section
surveying.

Table 3.1 lists results from field measurements made by R&M
Consultants, Inc. du‘r‘ing 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. ‘ |

lce thicknesses at Gold Creek since 1950, zs 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 v‘aluesy for 1981. January and February
measurements 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 Susitha River at
Talkeetna and Trapper Creek from 1981 to 1972. Though we have
no comparative ice thicknesses for the winter of 1980-81 at
Taikeetna,k dates for first ice, freeze over of the channel or
breakup of the ice cover can be used along with climatic and
streamfiow data to make compa}'isons with timing of similar events
for the winter of 1980-81, and expected rates of ice coveb
thickening and detetioration. |
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| " TABLE 3.1
SUSITNA RIVER ICE THICKNESS

River . ice Thickness (ft.) Number of | |
Site Location width Average Maximum Minimum  Observations | Comments

Vee Canyon | 353 6.3 * 10.0 3.1 11 3-holes drilled with ice 10 faet §
: . thick,; auger not long 3nough to |
peneirate ice cover. Several
overfiow layers.

Deadman Creek 2~27-81 - 6. 6.0 ‘ 0.7 Right channel
CSR (URX 101) 4-4-81 . 2. Right channel
| 4 Left channel

URX 102 3-4-81
URX 103 3-4-81
URX 104 3-5-81
URX 105 3-5-81

URX 106 {3-26-81)
| 3-6-81

Watana Dam 2-27-81
CSR
URX 10‘:’ : 3-6-81

Watana Damsite 2-27-81 4.4 5.0 0.5 - Significant dip in ice at center
a URX,-'IOYA 3-6-81 0 1)

* 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
; i Cover
River lce Thickness (ft.) Number of on lce | |
Site Location Date Width Awverage 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 5 10
W.Q. Monitor 2-24-81 460 4.4 5.2 . 4

URX-109 3-7-81 605 . 4.8 [ce predominantly black ice
| (80%, 90%)

URX-110 3-8-81 168 .9 4.7 . Left channel, frozen to the bed, §
' ' | , all black ice O
3-8-81 1340 . 4.0 . 8 Center channel strong flow
| | underpressure along left side-
3-8-81 238 . _ 4.1 .4 Right channei |
3-8-81 | i | Overall average ice thickness
Watana

Streamgage
(URX-111) 4-1-81

URX-112 3-8-81 260 : 5 | Open lead 80' from R/B, 20' wide §
URX-113 3-9-81

URX-114 3-9-81 2.9 . Left chanrel, low flow
3-9-81 . | 2.° ” Right channel = Main channel
| | Two small side channels run on
far sides of floodplain

'URXaﬂS 3-10-81 .0 4.7 .5 . Average snowice = 0.8', rest
; | black ice, flow under pressure
along L/B »
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TABLE 3.1 (Continued)

Snow

~ ; Cover

. River lce Thickness (ft.) Number of  on lce
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
| , o “ 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 Average snow ice = 0.5

Near Devil °

Creek
URX=~121 , 3~13-81

- Upper D.C.
"CSR 3-5-81

Devil Canyon 4-13 .6 | . , | Ice shelf-not ice covear
S thickness, see R&M prehmmar‘y
* | _ : study

Portage Creek 3-5-81

Gold Creek 12-12-80 50 - - | . | Ice cover formed th:‘ough this
| | | | reach |

1-14-81

2-27-81‘ : A - 3.2 | 2., A 5 ‘ 1 lce very soft, open water and
| S slush along L/B |
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TABLE 3.1 (Continued)

Snow
: _ Cover
. River Ilce Thickness (ft.) Number of on lce |
Site Location Date Width Average Maximum Minimum  Observations  (ft.) Comments

Sherman CSR 3-5-81 525 2.4 2.7 2.1 3 2.9 Holes drilled 1200* ©/5 from
. ' crest gage

Curry CSR | :

LRX-24 2-27-81 . - 3.7

Chase CSR
LRX~-9 3-5-81 4.4
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TABLE 3.2
ICE THICKNESS
H!STOR!C RECORD AT GOLD CREEK AND CANTWELL

sSnow
- Cover
River lce Thickness (ft.) ~ Number of on lce , '
Site Location Date  Width Average Maximum Minimum  Observations  (ft.) V Comments

@ Goid Creek 3-18-50 210 3.9 2.1

12-28-50 80 3.2 1.3
2-21-51 65 4.2 2.1
4-1-52 50 42 1.8
3-18-53 332 3.9 1.1
12-19-53 209 3.4

2-11-54 | 4.6

3-30-54 ' - 48

4-24-55 - 4.3

1-5-56 155 4.6

4-17-56 | 4.1

3-15-61 310 - 40

1-4-63 - - © 8.

2-20-63 48

4-5-63 n o 5.7%

12-23-63 - 3.4

LR 4

Historical maximum and minimum ice thicknesses
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TABLE 3.2 (Continued) .

Snow
| | o Cover
| : ‘River - lce Thickness (ft.) Number of on Ice -
Site Location Date_ Width Average Maximum Minimum  Observations _(ft.) _ Comments

2-19-64 270 | 3.7 1.8
1-12-65 170 38 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 38 25
1-14-81 340 . 34 2.1
2-27-81 311 3 3.2 2.3
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- TABLE 3.2 (Continued)

Snow
S : Cover
. A River ice Thickness (ft.) / ‘Number of on lce
Site Location Date Width Average Maximum Minimum = Observations (ft.) Comments

Cantwell  4-10-62 320 AT 0.6 Site assumed to be USGS
3 sampling site "Susitna River
o near Cantwell".
1-7-63 3.8 1.3
2-19-63 o 40 1.5
4-4-83 2 | 3.2 1.8
5-2-63 0 27 24
12-23-63 - 3.2 1.1
3-12-64 - 4.3 2.6
2-8-85 4.2 2.7
1-21-67 5.3 3.0
3-28-67 | - 5.2 2.3
3-23-70 | 4.2

1-13-81 | 3.1 % Mile D/S of USGS cableway.
| Measure by R&M.

~River width determination not explained in table or text




Date
Fov. 11
tov,. 18
nov, 25
Dac, 30
Jan. 27
Feb. 24
Har, 10
Har. 33
Apr. 7
- Apr. 28
Ay 5
Xay 25

TABLE 3.3
HiISTORIC k.é'.r'caeas OF /CE T HICAkNESS
MERSURE MENTS ON THE Sustrim
RIVER A7 raikcsrva ¥

»

 TALXEETHA
Heasurements mude on Susitne River
61-1062 1062-10£3

1903106k
inlerness (inches) Tate

Thickness (inches) Thickzess {inches)
o ice ) Oct, 10 First lce ‘ Soma ice

4.0 Kor. 10 Sreeze over 4.5

6.0 ¥ey. 30 4,0 £.0

36.0 Jap., 11 33.0
38.0 Ted, 3 33.5
k2.0 Fev, 22 2.9
61,0 Mar, 2% 43.5
51.0 ApT, 25 2;8.5
48,0 Nay 2 Lo
11.0 tay 15 Ice free

2:0 o .
River open

+

) ) 3
SRS
OOQCOOO

P

“

106k-1065 - . 19f5.1066 . 1966-1067

Thicxness {{aches)

Bﬁ:e

Sed. 13
e, 30
Hov. 26
Bov. 27

Tec. 25

Hickness {itiches)

Lirst lee -
2/2 Jreeze sver
T.2

1.0

18.0

Thickness {inches)
First ice cT
Ireeze over
Channel open
1‘05 -
18.0

Jan, 1T
Jaz, 22
Ceh. 27
tar, 24
ADr. 22
Apr. 30
Mar 21

23.0
28.0
25.0
21-5 *

“{Thannel opea Zce Sreakxitizp up

‘ TIRAPPER'S 0.8
ileasirerents made 9% Susitas River

- 1g68-1960
Nor. 20 Tce Jarmriny
e, § 4,0
Dec.2? ol 0
Feu, 1 30.0
Fat, 22 33.5
m- 2? '2"’96 e
m. 19 16.0 : | enans r’:l!’. ?‘0
; Capr. 26 Ice Trasting wp Apr. 25.0
L ; ’ : Apr. - Xee treakinc up
S ' ' o ART, Chaanel opezinz up
1071 | T : doni-1e ,
Shickness (ineaes} Tickeess {inches)
Iee Jame Fizsh: ice
2.0 . ) re L freeze over -
N 1500 . It i:.a ‘
0.0 ) ec, .0
30.0 fn
3%.0 21.0
32.0 23.9
30.9

15651970
Tec..20 2.0
Jec. 27 4.0
Jad. 10 12¢0
e Jdoe 3 27.0
: Mar, 7 28.0
Cpan areas “Har. 21 32.¢

Zce jams broke

Date Thictess {fnckes)

.

Ecit.
‘Teh, 25




4 - CHRONOLOGY OF FREEZEUP AND BREAKUP EVENTS ON THE
SUSITNA RIVER |

4.1 - Freezeup

(a) '-Rev'ie'w of Historical Data

i~

Limited information has been found on the nature and timing

~of freezeup processes for }the Susitna River. Based on
conversations with personnel from the Alaska Railroad, over
the past 20 year'sk there has been no serious flooding or ice
jamming: related to ice cover development on the Susitna
River. As a vresult, 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 4.1
OCCURRENCE OF ICE AT SELECTED
SUSITNA RIVER SITES,
DATES PROVIDED BY THE USGS
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Site _ Dates

Denali ‘ October 1-27
Vee Canyon October 22-31
Gold Creek _— October 15-28
Talkeetna ~ October 7-23
Yentna Confluence October 20

- Table 3.3 showing ice thickness ,ﬁe:asurements from the
~Susitna River at Talkeetna and Trapper Creek gives further
definition to the timing of certain freezup events.
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No other information pertaining directly to fr‘eezeup processes
- for the Susitna River has been found

1 980 Freezeup

In conjuneﬁon with ongo‘ing' river channel surveys during the

Fail of 1980, records were kept on changes in water
temperature for the Talkeetna and Susitna Rivers, growth of

shore ice, occurrence of anchor ice and fxrst appearance of

frazil ice in the river Delow Devil Canyon

On October 11, frazil ice was first observed in the Susitna
River. By wearly 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
channel thalweg. The small slush floes were of relatively low
density, lacking any cohesive strength.

Farther upstream, - in the v:cmsty of Gold Creek, aresul
coverage 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.

Table 4.2 shows water temperatures measured along the
Susitna and Taikeetna Rivers dur‘mg the early stages of
freezeup. 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) whe"re frazil was observed in the.
afternoon. |
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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
“

developing 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 (approxima‘tely RM 66). Frazil ice was ffowi-ng in
the Yentna Rivér, but no ice was observed in the Deshka
(Kroto Creek).

Frazil ice coverage in the main channel of the Susitna
averaged 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. lce floes in the Squtna
River above the Chulitna-Susitna confluence were more
concentrated, 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 chanrels. Tributaries
upstream from the Susitna-Chulitna confluence showed nn
signs of flowing frazil ice.

CsusiS/s 4-3
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For the rest of October, climatic conditions in thé’ Susitna
Valley caused daily wvariations in the concentration and
strength of ice floes in the Susitna River. Shore ice growth
continued tc restrict flow in the main channel and block the
entrance and exit to many side channels. These side
channels were also beginning to form an ice cover.

On October 31st, anchor ice was first observed in the river
near Sherman. The ice accumulated in masses 3-4 inches

~thick over 50% 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
"discoids" 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 watef temperatures near shore in 2 feet
of water were uniform throughout at-32°F. Ice on the river
bed may havé been initiated by ice floes straping over the
bed leaving frazil particles adhering to the cobbles or
turbulance put frazil particules into suspension allowing them
to contact the supercooled cobbles.

At the same time anchor ice was observed in the- river
between Talkeetna and Portage Creek, ice bridges: were
observed through Devil Canyon and upstream to Devil Creek.
Plates 5~7 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 cha‘nnel, 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 Tevil Canyon and Devil Creek were
still  in place and several new bridges had formed near.
Tsu;ena and Watana Creeks. The most significant new bridge
deVe!oped 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.
Therefo.ke, the Froude number at the upstream edge was
assumed *o 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 28,
at the bedrock outcrop below cross-section 31, just upstream
of Sherman and at the rock point near LRX-43.

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 down-
stream. 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

susib5/s
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"with approximately 40% frazil ice coverage. The Susitna River
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precipitation data corresponding to this time period are in-
cluded in Appendices A & B.

During reconnaissance of the river downstream from Talkeetna
on  Movember 13th, periodic bridging énd open water were
observed. This discontinuous ice cover deve.la,pmeht was most
Ob\/'i‘OUS in the more braided reaches, such as through the
Delta Islands. At single cha_nnél reaches in the lower river
Trazil slush accumulated to 100%‘ coverage, but the slush

‘blanket did not conselidate 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 cartied ocut 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 chénneis were either ice covered or dry. | | |

At Talkeetna an ice bridge was observed across the main
channe] (see Plate 8) on November 29. No signs of §ta_i§ing;
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

mest flow through the north channel, There was no sign of

an ice cover forming in the Chulitna River near Talkeetna,




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 confiuence, but the
Chulitna River was still open. Evidence of a rise in water
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 Chulitha 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
downsiream 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 ‘Dkecember 1st, no other ice bridges closed the channel
between the leading edge of the ice cover at river mile 104.3
and Portage Cree‘k. At several channel constrictions, the
frazil blanket covered 100% of the river, but fices were not
stationary. | |
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Over the next two weeks the progression of the lce 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 hsts dates, times and observed
locations of the l_eadihg edge of the ice cover used to create
Figure 4.1. The average rate of ice cover growth was 2.7
miles per day. Overall, 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
temperatures to be far below normal which would tend to
accelerate the rate of ice cover growth. Streamflow records
from Gold Creek are not available for this same time frame.
However, average monthly flow for November and January
listed in Appendix B, were above normal.
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December 2, 1981 -~ 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 swater surface profiles at

Chase during ice cover formation and Table 4.4 tabulates the
field measurements.

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 trat 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
estimated to be 2 or 3 feet consisting of a slush blanket
matrix filled with water and solid ice.
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'Upstream from the leading edge, the water level was
obviously 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 ZR,X,-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
buttered ice to the water surface was up to 1.5 feet. Depth
of water at the édge 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 ap-
proximately one foot thick near the shore where it was being |
compressed and thickened. Observing open voids away from
the edge, the frazil blanket appear‘ecj to have an average
thickness of 6 inches. '

December 3, 1981 - 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 Si‘gns of dramatic staging or
dismption‘ of shore ice.

i . - _—
R S Lot
.. N L - v " .-: . -
-! . = KR ‘.
DRSNS "
| B 5 |
.. L
‘ : ..‘ v l
I,A’v . .A .
" sy o )
Ce T
RS -
i “ o
. ’ V g
N L
Y
. ” :
. o i
R
0, .,
. E
“ !
L] N )

The new iead‘ing edge at 10:30 a.m. on December 3rd was at
LRX-17, the upstream tip of the island at appr'oximately river
mile 112.7. Upstream, ice movement was only % 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
variable, an average of 4 to 6 inches of slush ice showed
above the water surface. | |
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Downstream 100 feet from the LRX-17 there was no movement
in the frazil slush blanket. A little further downstream, in
the area of L'RXE18, 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

U
3

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 belsw LRX-18. At this cross section, ice was
moving at less than % 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
0ccurred, 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
flowing into the right channel as the water level in this
channel rose. Floes accumulated downstream where the split
channels rejoined. lce cover at the downstream end of the
‘island in the main channel had thickened so that new ice fioes
were not carried underneath the existing ice cover. Instead '
an ice cover in the right channei gradually thickened and
extended upstream around the island until it for?med a con-
tinuous ice cover through the reach of divided flew below
Cross-section 18. This seemed to be the normal process for

L8 e

ice cover formation through divided flow resches. The ice
cover formed in the main channel blocking the entrance and
exit toc side channels. As the water level rose during _i’ice
cover deviopment, 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 Vic:ef"cov\er through the side
channel. - Once an ice cover ;-had_,f.vfdrmed and"thickened ;i“ all
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the major channels, frazil ice floes began accyumuiating at the
leading edge of the ice cover instead of being . carried

‘underneath and the ice cover growth began again upstream
through the main channel.

'Cori;‘icinuing upstream from the leading edge of the ice cover
there appeared to be l}tt!e cﬁange in the ice conditions along
the river thi‘ough Devil Canyon. However, from Tsusena
Creek upsiream, the channel was severely constricted by
shore and anchor ice growth. At Watana Creek, an ice cover
had formed which extended upstream to approx-imate!y 3 'mﬂes
above the Kosina Creek conﬂdence 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.
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On the morning of December 3rd, a continucus ice cover had
advanced in the lower river as far as river mile 86, just
above t'henPebks Highway Bridge. There was no evidence of
~unusuai  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 sevarely constricted by
shore ice. Plate 8 shows the location of the leading edge of

the ice cover and the posntlon of the new ice bridge up-
stream.
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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.
“susi5/s . . C4-1 =




December 4 & 5, 1981 - In the river above the Chulitha-
Susitna confluence, the ice cover continued to grow upstream
~at a rate of ‘appmximateiy 2.7 miles per day. The leading
edge of ice was cbserved at river mile 115.9 on the *morning
of December 4th and at river. mile 118.8 the follewing 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 pelow the leading edge.

At several sites ups’tream, frazil slush floes covered 100% of
the open channel. These sites were generai!y loéat‘ions where
'natura! constrictions such as bedrock outcrops or extens:ve.
shore ice hindered ﬂow and caused ice floes to accumulate
Plate 10 - shows locations of potential ice br:dges due to
channel 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 praogressed upstream fmm
-Ta!keetna to Por'tage Creek.

+

Upstream of Portage Creek, two small ice bridges had formed
between the upstream kedge‘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, 1981 - The next reconnaissance trip for ice
observations was carried out on December 8th. By this t'ifne,.
the ice cover in the river below Talkeetna had progressed as
far as ‘Vr"i‘ver mile 93.5. Above this, there was still a single
open channel flowing to the Chulitna River. |

In the middle river, above the Susitna-Chulitna confluence,
the leading edge of the ice cover was observed at river
mile 126.35. Downstream of the leading ed‘gé, at LRX-29
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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
spil; into side channels farther dcwnstream.k Also, after the
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.
Mdvement continued for ten minutes, with ice floe velocities of
. approximately Zfeet per second. After movement stbpped,
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
surface 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 downsiream of the leading edge
were plotted with the water surface profile méasured in early
November to show the effects of ice cover formation on water
levels through that reach. Figure 4.3 and Table 4.5

summarize the measurements which were made.

December 12, 1981 - The final reconnaissance trip for‘
freezeup observations was conducted on December 12th. ‘The
ice cover extended as far upstream as Gold Creek. With’ih‘
three hours, from 11:00 a.m. te 2:00 p.m., the ice cover
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advanced from river mile 136.4 to 136. 9 with no 519n of

dramatic change in water !evel upstream cr downstream of the

bridge.

As ice flees neared the leading edge of the ice cover their
velocity visibly decreased. At 11:45 a.m., the surface
velocnty 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 kwater level at cross-section 45
rose 0.8 fobt. 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

maximum apparent change in water levels in the vicinity of

Gold Creek during ice cover formation.

Upstream of GoldkCree:k, 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 inte Devil Canyon. On December 30th,

the ice cover extended intermittantly through Devil Canyon
upsiream 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 épproxim‘ate extent of ice bridges and opeh water
leads through this reach. Plates 15-18 show the location of
cpen leads that persisted through the winter after formation
of the ice cover. Most of these are velocity leads in the main
channel thalweg. -

k]

4.2 - Breakup

(a) Review of Available Historica! Records

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 Raiiroad It also describes the nature of breakup and
identifies specific problem sites.

Dates R Description

May 12-15 _ Ice out by the 15th. Some minor flooding,
no damage to track.

May 5-17 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
vicinity of LRX-18 and just’ upstream.
Significant 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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Year Dates T Description

1977 kMay 16th lce out, some bank scourmg, but no
‘ ; significant damage.

1978 May 8-Q Some {“ms and floodmg, minor damage. fce

N on tracks at curve approximately river mile
108.6, below LRX-13.

1979 May 8 Gentle breakup, no flooding or damage to
: tracks. ~ : '
1980 May 12—13 No flooding, ice and rocks pushed up on

tracks at a few spots, no serious damage.

Overall, the Railroad has never had ice probiems ?ﬁith 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
da‘mage 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 secﬁon that appears wvulnerable during breakup is
that area below Curry from LRX-23 to below LRX-21. lce
jams of varying magmtude 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 ever-y‘ year from flooding, ice on the tracks
and scduri‘ng of the banks. | | o o
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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 occurmng

%

Data irom National Weather Services ( NWS) Records

Records from NWS observers are included in the foliowing pages,
showmg 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 pattern 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 }ta‘ble 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 record 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 d‘ays:
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 averagewdate for last ice of May 8.

Based on these National Weather Service records, last ice in the

Susitha River at Talkeetna for 1980/1981 matcher! the average date
of May 8th. | |
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(b) 1981 Breakup

- The breakup process on any river begins in the spring as

soiar radiation and increasing air temperatures begin to melt
the snowpack and cause river discharge to increase.

k-3

-

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 cryéta! bonds in the ice sheet {candling).

Gradual reduction of the Ilow eievat‘i-on 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 ta
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 slowly
disintegrate in place with long open leads deve’iopiqg 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. '




, 2Ty
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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. lce floes would accumulate at the downstream end.
No floes were observed being carried underneath the ice
cover. There was " aiso 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. lce 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 stead:ly 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 thrcughi LRX-56 and LRX-57.

Plates 15 through 22 show the locations of these ice jams and
trace their deve!opm:er}t 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
severa; different sites. ‘
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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

~ to be the principal factor hclding the jce. 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 thmugh 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.

Appendix B shows the USGS streamflow . chart from Goid
Creek during early May. Timing and maximum water surface
elevations resul’tihg from the jam which keyed at the rock
point near LRX-43 can be easily read from the chart. On the
mornirng of May 4th remnant ice was stacked up to & 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. lce
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 apparenily instigated j‘amming, in this reach
of divided flow, the left channel prdvidéd overflow relief,




carryi‘ng ﬂcwv‘around | the ice so there was little effect on
water levels up'stream. This jam held in place until sometime
dvuring the night of May 7th, as the channel was clear of ice
on the morning of May 8th.
. 4 ) )

The ice jam downstream of Curry released during the early
morning hours of May 4th. The ice sheet that previously
existed at Curry broke up and accumulated in the reach at
LRX-21 and LRX-22.

Over the next few days water lavels through the jam were
me'asured along with water velocities and- are shown on
Table 4.7. Figure 4.5 graphically shows the water surface
pi*oﬁles based on field measurements. Water levels above the
key of the jam-dropped approximately 7 feet after the ice jam
released. Prior to re!eése of the jam, ice floes were forced
up along the left bank during jam consclidation. Pressure
ridges also developed as the floes continued to be
compressed. Strong stbeamflaw through and around the jam
in side channels persisted throughout the period the jam was
in place. Approaching water velocities did not ap_pear* to
decrease.

Another ice jam keyed near LRX-17 and extended upstream to
the conﬂuencye with Lane Creek. On May 4th, there was a
noticeable increase in overflow on the upstream ice indicatirig;
a rise in water level. Flow had also spilled into the right
channel below LRX-17. The lice 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 sti!ﬁl in place. Examination of streamgagm“g
charts from Sunshire indicate the jam released sometime later
on the 8th or early on the Sth causing the peak recorded on
the Sunshine gage chart. | |
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The similarities of the peaks from the two char’ts' at Gold
Creek and Sunshine on May 8th ard 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
weré again stopped in the vicinity of the bridge causing the
peak on the Gold Creek chart. During the night, water
levels ‘dropped- ~s the ice compressed through that reach
and/or water began spilling into the overbank area and
flowing around the jam. Water levels rose again and
sufficient forces built up to initiate movement of the jam. |

New ice ﬂoeé 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. Thé accumulating ice floes and rising water level
created on unstable situation and the jam released on the
morning of May 9th.
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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 icé floes

or increased flow in the overbank temporarily reduced water

levels, but late on May 9th water levels had buiit to a point
~ where the jam became unstable and released.

Review of Appendix C, a summary of breakup observations on
the Lower Susitna River, shows that water !evels peaked in
the eaif'!y‘ morning hours of May 10th, presumably associated
with release of the ice jam upstream at the bridge. |
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lce 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 Deshka
River and the lower Susitna River at the confluence was
reported on the morning of May 2nd. Sporadic movement
con,{:ainued 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 confluerce with the Susitna. The
Yentna River was also ice-free except for a jam at the con-
fluence with the Susitna River.
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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-Susiina confluences had released.

Thfough the "length of the river channei, remnant ice was
stranded on shore or packed into side channels with littie or
no flow. Over the following weeks rising water levels f!usheci
out the rest of the ice or it melted in piace. |

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. Howei/er, nc major
cﬁhange's in channel configuration or significant scouring of
river banks due to ice were observed during the breakup
process.
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WATER TEMPERATURES DURING FREFZE-UP ( 1980 )

WATER TEMP( ‘F)

BeELOW | SUSITNA |
CHULITNA | ABOVE | TLK. -
DATE | CONF. " | CONF. |RIVER |TIME | DESCRIPTION
8-8 . CENE 7 | LRX-%5 GOLD CR.- REM WR. TRIP
S-/9 _ 50° | - <. LRX-45 GOLD &R.-USGS WQ.TRIP
s-27 | @3° -« | \ZQOAMI LRX -1 ~L/8 OF EAST CH @ TLK.MITEL
sz8 | 22" 2:30PM| LRX-4 ALONG L/8 OF MAIN CHAN.
oz9 | _ | 40°  |B0C AN | 8 TLK. BOAT LAMDING, U/S OF RR. BRIOGE
9-29 o 22°  |1:35 Pa| @ TLK. BOAT LANDING, U/E OF RR. BRIDGE
S-30 43° PIOAM | LRX~] ALONE L/B ® MOTEL
530 | | 3> | 1295 FM| LRX-/3 ALONG R/E
p-u ¢3° | V:BOPM| LRX-44 ALONG L/B
- | 38° 11:30AM)| iN SHERMAN CREEK
/C-3 | 395° "~ wscam|Lex-35 ALomnG L/8
10~ q %2 | LRx-49 ALONSG FAR LEFT B4NK
10-7 BEEE “|2:00PM| LRX-45 GoLD CR.~UsES WR. TRIP
o-8 | 3%° (0:30 AM| LRX -/3 ALONG R/B
O~ 38° | {00 P LRXN-] ALONG L/B
(o | 370 | reomn| B R A T e A
o o | wm e | T2 o SySReE e o
10-17 - 54° 2307 wUST O/s oF TLK. RR. BRIGGE
10-11 34° 1 6:0CPM| LRX~] ALONG L/8
o012 | 32° - |7oosm| LRx-1 ALoNG L/&
ez il ﬁfﬁcyzlﬁgng «i§$ Zggﬁ? igfjg |
10=13 zz2° S | . |700AM| LRX~) ALONG L/B
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Date
Dec. 1
Dec. 2

Dec. 3
Dec. 4
Dec. &

Dec. 8

Dec. 12

Average Rate of Ice Cover Formation = 2.7 Miles/Day
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ICE COVER PROGRESSION ON

TABLE 4.3

THE SUSITNA RIVER ABOVE TALKEETNA
FIELD OBSERVATIONS

Time

2:30

12:30
7:40

11:00
10:GO

10:00

10:00
1:00

11:00
1:00
2:00

pm

pm
pm

am

am
am

am
pm

am
pm
pm

4-25

Location of Leading Edge

RM 104.3

107.8
108.15

112.9
115.9
118.8

126.35
126.5

136.4
136.8
136.9

below LRX-10

below LRX~12

H i n

below LRX-18
below LRX-19
below LRX-21

abeve LRX-29
1

n 11

below LRX-45
above LRX-45

1] n i




TABLE 4.4 |
FIELD MEASUREMENTS OF THE WATER
SURFACE PROFILES ON THE SUSITNA
RIVER IN THE VICINITY OF CHASE

' . R
. L R . L .
. ' : B Ce " i o
L R - A Y
e . . TR . . % ‘
. ; -
. )
e , AR
T

. . d K L N : »

< N »

Water Surface Elevations
Cross River October 7
Section Mile Survey 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 (10:15 am)
(10/10) 462.05 (11:15 am)
o Leading edge on Dec. 2 at RM 107.8 at 12:30 pm and at RM 108.15
at 1:40 pm ]
e Leading edge on Dec 3 at RM 112.9 at 11:00 am just D/S from LRX-18

susi5/s | 4-26
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LRX-27 123.3 542.89
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: TABLE 4.5 _
FIELD MEASUREMENT OF WATER SURFACE PROFILES
ON THE SUSITNA RIVER
NEAR LRX-29

| Water Surface Elevations
Cross ~ River Nov. 6 & 7 o
Section Mile _ Survey Dec. 8 {Time)

546.80 (11:00 am)
28 . 124.4  553.86 556.99 (10:45 am)
29 126.1 | 568.37 572.74 (10:00 am)*
S 578.18 581.97 (11:50 am)

31 128.7 594.06 584.13 (17:15 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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Prior to 1949, data in unsafe for man _Ua S. DEFARTMENT OF COMMERCE WEATHER BUREAU i @ TFor coastal stations da%te mea .
celumn was considered as break-up and ALASKA CLIMATOLCGICAL SECTION CENTEZR S - ice last observed in op®n water.
opening navigation date. _ 2 S ' « S SRy

Season Body of water | Unsafe Record Unsafe Record Date ice Record 'Daté Record
| for Total & for Total & cnds permit | Total Last |Total &
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SUSITNA RIVER BREAKUP OBSERYATIONS - 1981
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'APPENDIX A

'CLIMATOLOGICAL DATA FOR TALKEETNA, ALASKA
PROVIDED BY THE NATIONAL WEATHER SERVICE,
'OCTOBER 1980 - MAY 1981. WITH ANNUAL SUMMAF.Y




0CTOBER 1980 I g ST § P ‘ t o
TALKEETNA, ALASKA : Lgcai Chmatgiogicai Data '
NATIONAL WEATHER SERVICE OFC B , , . Ll
TALKSETNA AIRPORT o MONTHLY SUMMARY

LATITWOE 62 *18 'N - LONGITUDE 150 *De ' ELEVATION {GROUND) 345 FT,  STANDARD TIME USEO: ALASKAN HBAN #26528

' N DEGREE DAYS | WEATHER TYPES |swew, | . TN
TEMPERATURE ~ *F | RASE k5 OH BATES OF | 1c& | PRECIPITATION |starion
g OCCURRENCE  Drrurg pooe 1 PRES-
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APPENDIX B

STREAMFLOW RECORDS FROM THE USSS
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Average Monthly Streamflow for the Susitna River at Gold Creek
~ based on US5GS measurements:

September October November December January  February March
13280 9057 2080 - 2000 2200 1680
(cfs) : ~ '

No streamfiow data is available for the month of December, 7980.

G

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

- . . L. Ea 4
3 . .- . . . : . F R N
L , E L - . . LT ) . N
« - oAy . “ o Y s . . . . L
t : R L I X ot et . .
" : P N . IR LTt : N TSN T TR N
EhY B .

Dates of measurément Measured
1980 Discharge

‘
&

October 7 (USGS) 9057
Qctober 14 (R&M) | 7290
November (USGS) 2980

Frem USGS historical streamflow records, the average morithly flow
over the periocd of record (1949 - Present) is as follows:

September October November December _January  February March

11900 5600 2500 1700 1450 1200 1400
(cfs) | '
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APPENDIX C

SUMMARY OF BREAKUP OBSERVATIONS
ON THE LOWER SUSITNA RIVER AT THE
DESHKA-SUSITNA CONFLUENCE
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'WATER LEVEL / TOP OF ICE (lucru‘ss)‘?*

JAM AT DESHKA -SUSITNA
- CONFLUENCE MOVES OUT

FIRST ICE MOVEMENT ON DESHKA 8 SUSITNA.
ICE OUT ON DESKKA

'DESHKA ICE FREE, SIGNIFICANT ICE STILL

FLOWING iN THE SUSITNA

ICE COVER ON KROTO CREEK (DESHKA) & SUSITNA RIVER

18 19 20 21 22 23 24 25 26 27 28 29 30 |

APRIL

3

MAY

- JLEVEL OF WATER OR ICE SURFACE BASED ON ARBITRARY DATUM ESTABLISHED BY LEON DICK

2 3 45 6 7 8 9 104 12

CKD.. LG

rDWNg’OEP N

"DATE, 5-14-81

{ScALe. N/

R&EM CONSULTANTS, INC.

BNGINEERE  GEOLOGISTS  PLANNEAR SURVEVORS )

)

THE DESHKA - SUSITNA

| CONFLUENCE BREAKUP REPORT

BY LEON DICK
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Date Time
April 18
,‘,
April 19 3:00 a.m
R 3:00 p.m
April 20 3::{;)0 a.m.
o | 7:30 a.m.
. 3:00 p.m.
April 21 2:00 a.m.
‘ ' 7:30 a.m.
12 noon
7:00 p.m.
April 22 7:00 a.m.
8:00 p.m.
April 23 1:00 a.m.
: : - 3:00 a.m.

. 17‘:%.00,’. pm

SUMMARY OF BREAKUP OBSERVATIONS ON
- THE LOWER SUSITNA RIVER AT THE
DESHKA-SUSITNA CONCLUENCE *

Air T (°F)

300
40

30°
40°
45°

30°
45°
50°

35°

350
et

, Obse‘rv,aﬁons

‘Deshka River:

46" from top of ice to

river bed, 32" ice thickness, lower 2/3

of ice is c!ear and hard 3" from top of

~ ice to water leve! in auger hole

De‘shka River: drilled new hole 20"

east of previous hole, 53" from top of
ice 1o river bed,” 26" ice thickness,
warin dav, melt water on top of u:e,
overﬂaw ice getting soft

sunny morning, rain clouds and showers

in p.m., raining m Taikeetna Mts. and
niorth ,

Susitna River: dr.i;l..!evd hole 85 feet off
Deshka-Susitna shelf into Susitna 10.3!

~ from top of ice to river bed (rocks), 28"
. ice thickness, 2.5" from top of ice to

water surface in auger hole, top 9" of ice
opaque and grainey, bottom ice clear and
hard (splmters off auger), water clear

water and ice in Dashka and Susitna have risen
1, water fiowmg out of auger holes in

Deshka, water 2.5" below top of ice in

Susitna auger hoie, ice thickness

same, ice audtbiy cracking, water and

ice have msen another 1"

- sunny day
. water and ice raised 2" overnight in
i bcth Deshka and Susitna, water flowing

t of auger hole in Deshka but not
Susntna (water' still -2" below top of ice)
water and ice reached 7" above starting ‘
reference point in both Deshka and Susitna

Susitna: water and ice 7" above reference
point | S 4 '
Deshka: water and ice 8" above reference
point ' SR

‘Susitna: water and ice 11" above reference
point R L
Deshka: water and ice 12" above reference

point

4*43 s




Date

SUMMARY OF BREAKUP OBSERVATIONS ON

THE LOWER SUSITNA RIVER AT THE
DESHKA-SUSITNA CONCLUENC
(CONTINUED)

 April 24

April 26
April 27

April 28

April 29

April 30

30°
38°

Air T (°F)~

 Observations

sunny, hagh thin cloudiness
Susitna: 12" above reference point

E ice = 26" thick

Deshka: 14" above reference point
ice = 25" thick

Susitna: 22" above reference

Deshka: 23" above reference

Susitna: 17" asbove reference
Deshka: 18" above reference

Susitna: 18" above reference

Deshka: 14" above reference

Susitna: staff dislodged

Dishka: 20" above reference

Dishka: 21" above reference
local ice broke loose from sides

‘Deshka: 22" above re,ference

‘Deshika: 22" above reference
Susitna: Tce has floated up, water not
| flowing out on top of ice

Deshka: 23" above- reference lower level
sand bars flooding

- Deshka: 24" above reference

Deshka: 24.5" above reference

~ frosted last night
~ daily high temperature

Deshka: 25" above reference
Deshka: 26" above reference more water
on ice edges in both Susitna and Deshka

ra’ining early

Deshka: 28" above reference
Susitna: ice jam u/s at cutbank breaking
up, beginning to move downstream

Deshka: 35" above reference

Deshka: 36" above referance point

Susitna: ice broke at curve and moved
- Deshka: ice broke at island, movement
* stopped, estimated movement = 1000',
,mse in. water level ice pieces grounded on

 4-44




SUMMARY OF BREAKUP OBSERVATIONS ON
THE LOWER SUSITNA RIVER AT THE
'DESHKA-SUSITNA CONCLUENCE *
(CONTINUED)

Air T (°F) 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: fast and powerful move
Susitna: ice moved at first bend, all
open but stiil solid ice cover u/s from
1st bend -

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

Susitna: water level rising, chamnel still
| ; jammed d/s from confluence of Deshka
2:30 p.m. Deshika: -water level 91" below TBM (nail
. in stump) |
3:55 p.m. : ‘ Susitna: ice released between first bend
~and slough (Kroto slough) o
2:45-3:45 | : 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 "bunches"
9:30 p.m. | Deshka: rejammed again, ice tightly
_ packed ,
10:15 p.m. 12 Deshka and Susitna jam released, ice at
second bend in Susitna broke and moved
d/s (rainy and cool all day)

2:30 a.m. ice jamming and moving in both Deshka
| ‘ and Susitna, water level appears unchanged
| | from previous day (too dark to see well)
- 3:30a.m. water level dropped drastically, ice pieces
| | | stranded afong shore, anchor ice exposed
_ along banks where previously under water
-10:45 a.m. water level 160" bejow TBM, water level
o | ~ appears to still be dropping, more sand bar
exposed off point, (estimated highest water
level to be 4" above yesterdays reading at
12:30), still have anchor ice along shore,
banks still frozen cannot put in staff gages
- yet. ; : :
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May 6

May 7

May 8
May 9

May 10

May 11

May 12

SUMMARY OF BREAKUP OBSERVATIONS OoN
THE LOWER SUSBITNA RIVER AT THE a0
DESHKA~S5USITNA CONCLUENCE * =
(CONTINUED) |

- 9:30 a.

8:00
1:15
3:00
4:00
7:30

9:45
7:00

7:00

2:00

10:30
10:00

9:00
8:00

8:00

Air T (°F)

p.m

p.m.

 p.m. 68°
} p.m.

m
m
m. - '
.m. 74°
i ;
m
m

a"-mc )
a.m.
p.m.

a‘.m.'

p.m.

a -\m‘o :

Observations |

Deshka: water level 155" below TBM
Susitna Station reports river free of ice,

- water level rising, dislodging ice from

banks on first bend, ice fices moving
throughthis reach of the Susitna all morning
form u/s : | S |
Deshka:. water level 143" below TBM
Susitna: increased ice floes in Susitna
channe} - '

Deshka: water level 150" below TBM, wate
velocity slower | |
Susitna: water velocity appears the same,
still flowing ice and debris ,
Susitna: channel fillded bank to bank

with flowing ice

snad bar off point just underwater
Deshka: water level 127" below TBM
Susitna: amount of ice moving in channel
has decreased by 9:00 p.m. | |

water level 138" below TBM

no ice flowing in channel
heavy ice flowing in channel
amount of ice flowing deczreased

Deshka:
Susitna:
Susitna:
Susitna:
Dishka: water level 132" below TBM |
Deshka: 124" below TBM

115" below TBM

Deshka: 111" beibw TBM, most shore
ice has melted or floated away

Deshka: 85" below TBM - water level
peaked and receded . |
Deshka: 95" below TBM

100 below TBM

Deshka: 102" below TBM
| 106" below TBM

Deshka: 108" below TBM

* Summary based on observations and measurements made by Leon Dick B
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