




































































































































































































































































































































































































































































































































































































Reduced spring flows during the meltout period would allow stranded ice

cover to remain in s Ioughs and on overtopped islands and terraces. Because

this ice would not be in contact with active river flows, it would tend to

melt slowly and persist into the late spring in sheltered places. If this

persistent ice cover is extensive 1n area, the resulting habitat reduction and

delay in spring plant development may be important to furbearers and birds.

(2) Watana and Devil Canyon Dams on Line.

With both dams in operation, ice-related effects on habitat and wildlife

would be qualitatively similar to those described for the Watana dam alone.

The annual open-water period would be slightly longer, as warmer released

flows would delay freezeup and advance the spring melting of river ice. In

addition. the ice front would extend only to between RM 123 and 133,

maintaining an open-water reach up to about 30 miles long downstream from the

Devil Canyon dam. Staging levels at freeze-up and short-term fluctuations in

released flows would decrease slightly. These conditions would moderate, but

not substantially reduce, the ice-related adverse effects discussed above.

c. Lower River

(1) Watana Dam on Line Alone.

(a) Longer open-water period and larger open-water areas resulting from

higher temperatures of regulated flows. With the Watana dam alone, ice would

begin forming in the lower river at about the same time ss under pre-project

conditions (November), but the ice front would not reach the Susitna/Chulitna

confluence until 17 to 44 days later than under pre-project conditions. Delay
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in the formation of a stable ice cover would correspondingly delay the period

during which moose can safely cross the lower river zone. Under pre-proj('ct

conditions. moose freely cross this reach during annual migrations to winl:er

range, and extensively use the frozen lower river zone as a movement corr-Idor

(Modafferi 1982, 1984). Increased numbers and areas of open leads, coupled

with delayed f rec ze Zup t may impede migratory movements. reduce access to

browse vegetation, and contribute to direct mortality from falling thrcugh

thin ice. However, variations in the timing of freezeup and extent of (pen

water exist under pre-project conditions. and moderate project-relcted

increases in these factors are

Chulitna and Talkeetna rivers.

effects on moose . Because of

not expec t ed to produce important adve rse

the major contributions of flows from the

along with lesser tributaries t ice-rele: ted

effects on vege t a t i on would not differ appreciably from pre-project

conditions.

An increase in the annual ice-free period may benefit mink ar-d river

otter by prolonging the availability of aquatic hunting habitat. This eff.ct

would also allow beaver to remain active and store food later into the fall or

winter, as cache construction continues until freezeup. In upstream reaches

of tb~ lower river zone where these effects are Jreatest, they may be

important to furbearer populations .

lee-related effects in the lower river will not differ sufficently from

pre-project conditions to influence bird pOFulations in important ways.

(2) Watana and Devil Can,·on Dams on Line.

(a) Longer open-water period and larger open-water areas resulting fron

higher temperatures of regulated flows. With both dams in operation, ice
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formation would be delayed slight l y l onge r i n t o the early winter . and spring

melting would occur earlier. Effects on moose and furbearers would be similar

to those described for the Watana dam alone .
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F. EFFECTS ON PUBLIC USE

This section describes preproject ice conditions relative to public use

of the Susitna floodplain. The effect of altered ice processes on

winter-oriented public use activities are then discussed based on commentsry

from local residents and casual observations incidental to regular

investigative field work .

1. NATURAL ICE CYCLE CHRONOLOGY

Fradl ice appears in the upper river by late September and by late

October. frazil slush accumulates into an ice cover that begins to form near

Cook Inlet and extends upriver toward Talkeetna. Later in November the ice

cover progresses into the middle river . Ice cover progression above Gold

Creek is at a reduced rate due to a steeper gradient and less frazll ice

generation. The reach from Gold Creek to Devil Canyon takes longer to freeze

and differs further by this area' s su bjection to shore ice development and

anchor ice daming. The upper river develops wide shore ice by forming

successive layers of frazil and snow slush which causes the channel to narrow

and eventually freeze into continuous ice cover with the entrapment of flowing

slush. Open leads develop over turbulent water and may close as a result of

flne slush accumulating against the downriver edge of the lead. Many open

leads persist at intermittent locations along the river throughout the winter.

Increased solar radiation early in April signals the pre-breakup period.

This process begins in the lower river and gradually extends upriver. Snow

disappears along the river south of Talkeetna by late April. With aG increase

in snow melt discharge. the ice begins to lift and fracture as leads widen and

small jams form downriver of leads .
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discharge and more ice jamming. The ice cover continues to fragment,

deteriorate and flow until the river in ice free usually in early May.

2. PUBLIC USE PERSPECTIVE

Major public use activities may be categorized as outdoor recreation,

commercial, and subsistence oriented functions. Major recreational activities

during winter include dog mushing, ice fishing, snow mobBing, small game

hunting and cross country skiing. Commercial activities are generally limited

to trapping fur animals and operating recreational lodging facilities.

Subsistence oriented activities refer to gathering plant and animal material

for personal consumptive purposes. Prevalent activities i :l this category

include tree cutting for fire wood, house logs and saw timber as well as

fishing and hunting for sustenance.

3. PRESENT USER GROUP ACTIVITY

The level of public use varies by river zone and its relationship to

population density. The river area between Devil Canyon and Watana Creek

receives little if any public use during the winter period. There are no

permanent or seasonal residents in this zone. The lack of public use is

attributed to the area's inaccessibility, rugged topographic features and,

perhaps. unusable i ce subatrate due to the river's gradient and treacherous

shoreline. These conditions would not preclude occasional aircraft landings

in select places since relatively straight and even stretches of river surface

occur between Devil Canyon and Watana. lee shelving provides a sufficient

platform to land and temporarily moor aircraft , however, such events were not

evidenced during this study. Aircraft operators are deterred from using this
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river zone during winter because of the area's remoteness and unsafe landing

conditions.

Moderate public use occurs in the middle river. About 12 trappers reside

and travel between the Chulitna confluence and Gold Creek area during winter.

With some exception, these people wisely avoid using and crossing river ice

because of unsafe conditions. The ice surface continually changes with new

leads forming and freezing over in which case drifting snow may conceal an

unsafe ice surface. In the area between Talkeetna and the Chulitna confluence

only two river crossings (noted in separate years) were noted and at

considerable r isk. Within a few days of each observation. river ice

snowmachine tracks gave way. Two trappers from the Chase area operate along

either side of the river by crossing at a point where a freezeup ice jam forms

a suitable thickness for safe crossings. Non-resident use appears to be

non-existent in the middle river.

The proximity to railbelt settlements and homesteaders, as well as the

increased accessibility afforded by the Parks Highway, account for greater

public use of the lower river zone. People in the Talkeetna. Sunshine.

Montana. Caswell. Kashwitna and Willow areas use the river corridor for

recreational, commercial and subsistence purposes. The preponderance of use

occurs along the east side of the river that has highway access. Evidence of

snowmachining is commonly observed along the river's edge and on frozen side

channels. Variable ice conditions and accident potential deters the casual

traveler from attempting to cross the river. River crossings do ~ccur during

the period of mid-winter ice coverage and appear more prevalent in those

portions of the river between the Caswell area and the Deshka River

confluence, and confluences of Alexander Creek and the Yentna River. Public

use activities of major importance include trapping. ice fishing ; dog mushing.
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snowmachining and gathering firewood. Several commercial lodge owners

accommodate a few recreationists from Anchorage and outlying urban areas.

Nonresident use of the lower river zone appears to be negligible.

4. EFFECTS OF ALTERED ICE PROCESSES ON PUBLIC USE

The effect of altered ice processes on public use would vary by river

zone and level of human activity known to occur within each zone. In the

impoundment zone. the Watana reservoir would begin to freeze over around

mid-November with the fomation of border ice. Solid ice would be expected

later in December and gradually increase in thickness to an estimated 4 feet

8S freezing temperatures persisted. Reservoir drawdown would ~ause near-shore

ice to fracture and drape. thus creating an ice ramp. Water temperatures

below the reservoir would remain above freezing and moving water would prevail

throughout this portion of the zone. A similllr scenario is expected to occur

in the Devil Canyon reservoir except that ice fracture and drape along the

periphery would be minimal or none because of a greatly reduced drawdown.

Downriver from Devil Canyon, an open water reach would extend for several

miles. Since public use of this zone has been minimal during winter these

physical changes would have no appreciable effect on human activities. Future

public use may be slightly enhanced since solid ice cover in the reservoir

areas may provide suitable landing places for ski-equipped aircraft during the

mid-winter period. Draping and the formation of an ice ramp after reservoir

drawdown may deter or impede foot access to shoreline areas, should aircraft

landings be attempted.

Freezeup of the middle river would be delayed because of altered flow,

warmer vater temperatures and reduce inflow of frazil ice. Under these

conditions, the firmness of river ice would be untenable during mid-winter
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from the vicinity of Curry upriver to about Gold Creek. The altered flow

regime would probably change the size and duration of open leads occurring

downriver from the ice edge . Flooding and overtopping would occur in the

downriver portion of the middle river freezeup. The limited public use this

area currently receives would probably be significantly reduced. Mechanized

and foot travel on an unstable Lee substrate. expecially in the zone of

instability between Curry and Gold Creek, would be extremely hazardous. The

reach between t he Chulitna confluence and Curry probably would not be

adversely effected except that the duration of solid ice cover would be

confined to a shorter period during January and February when leads and

overflow reachea form enough sol id i ce cover to permit safe travel. The few

individuals from the Talkeetna and Chase areas who trap fur animals on the

opposite side of the river would probably conr m ue to operate at essentially

the same level of effort and risk.

Ice formation in the lower river is expected to be near natural

cond~tlon8. Above Talkeetna, however , ice cover in the upriver portion is not

expected to be solid enough for aurface transportation un til later in the

winter, probably 17 to 47 days later than normal. Because of increased water

flow from the middle river zone, more ice may form in the lower zone than

under natural cond it ions. Public use activities are expected to occur at a

near-normal level except that the outset of winter time activity could be

delayed by a month or 80 to produce safe ice cover. However, surface

transportation in the river corridor under natural conditions does not occur

until users feel confident that safe operating conditions exist. The size and

number of open leads may increase as a result of more water flow in the lower

river and could disrupt human activities to an undetermined degree.
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VIII. GLOSSARY OF TERMS AND DEFINITIONS.

Agglomerate

Anchor Ice

Anchor Ice Dam

Beginning of Breakup

(Date)

Beginning of Freezeup

(Date)

Black Ice

Border Ice

Breakup

33RD2-007r

An ice floe formed by the bonding or freezing

together of various forms of ice.

Submerged ice attached or anchored to the bottom.

irrespective of the nature of its formation.

An accumulation of anchor ice which acts as a dam

and raises the water level.

Date of definite breaking or movement of ice due

to melting, currents or rise of water level.

Date on which frazil ice, forming stable winter

ice cover, is first observed on the water

surface.

Transparent ice formed In rivers and lakes.

An ice sheet in the form of a long border

attached to the shore and growing laterally out

over the channel; same as shore ice , or lateral

ice .

Disintegration of i ce cover.

]e)O



Breakup Date

BS/sn

Candle lee

Channel Lead

Degree-Day

Dry Crack

Floc

33RD2-007r

The date on which a body of water i s f irst

observed to be entirely clear of ice and rema i ns

clear thereafter.

Rotten columnar-grained ice.

Elongated opening in the ice cover caused by II

water current or thermal erosion by warn

groundwater seeps.

A measure of the departure o f the mean daily

temperature from a given standard, usually 0 C.

For example, a day with an average temperature cf

-5 C represents 5 freezing degree-days. Cumula­

tive degree-days are simply the sum of any number

of degree-days. For example , the cumulat ive

freezing degree-da7s of a week with mean da ll y

temperature of -5 C, 0 C, +5 C, - 2 C, -5 C, -8 C.

and -5 Care 25 freezing degree-days.

Crack visible at the surface but which does not

extend through the ice cover, and therefore

remains dry.

A cluster of fraz il particles.



Flooded Ice

Fracture

Frazil

Frazil Slush

Freezeup Date

Freezeup Period

Frozen Frazil Slush

Grounded Ice

Hinge Crack

33RD2-007r

Ice which has been flooded by melt water or river

water and is heavily loaded by water and wet

snow.

Any break or rupture formed in an ice cover or

floe due to deformation.

Fine spicules. plates or discoids of ice sus­

pended in water. In rivers and lakes it is

formed in supercooled, turbulent waters.

An agglomerate of loosely packed frazil which

floats or accumulates under the ice cover.

The date on which the water body was first

observed to be completely frozen over.

Period of initial forcation of an ice cover.

Accumulat ion of slush that has completely frozen

solid.

Ice which has run aground.

Crack caused by significant changes in water

level.



Hummocked lee

lee Bridge

lee Cover

lee Floe

Ice Free

Ice Jam

lee Ledge

Ice Push

Ice Run

lee Sheet

lee piled haphazardly, one piec~ over another to

form an uneven surface.

A continuous ice cover of limited size extending

from shore to shore like a bridge.

A £ignificant expanse of ice of any form on the

surface of a body of water .

Free floating piece of ice.

No floating ice present .

A stationary accumulation of fragmented ice or

f r azLL,

Narrow fringe of ice that remains along the

shores of a river after breakup.

Compression of an ice cover, particularly at the

front of a moving sect ion of ice cover.

Flow of ice in a river. An ice run may be light

or heavy. and may consist of frazil, anchor.

slush or sheet ice.

A smooth, continuous ice cover.



lee Shove

In situ Breakup

Lateral lee

Lead

Pressure Ridge

Shear Crack

Shearing

Shore lee

Shore Lead

Shore Depression
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On-shore ice push caused by a compression in an

unconsolidated ice cover that transmits internal

forces laterally towards the banks.

Melting in place.

See Border Ice.

Long. narrow opening in the ice.

A line or wall of broken ice forced up by

pressure.

Crack formed by movement parallel to the surface

of the crack.

Motion of an ice cover due to horizontal shear

stresses.

See Border lee.

A water opening along the shore.

Depression in the ice cover along the shore often

caused by a change 1n water level.



Snow Ice

Snow Slush

Stranded lee

Unconsolidated

(lee Cover)

•

Ice that forms when snow slush freezes on an ice

cover . It appears white due to the presence of

air bubbles .

Snow which is saturated with water on ice

surfaces, or as a viscous mass floating i n water

after a heavy snowfall.

lee that has been floating and has been depos ited

on the shore by a lowering of the water level.

Loose mass of floa ting ice .

• Source: U.S. Army Corps of Engineers. 1982
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