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INTRODUCT IO

An investigetion of riverbenk erosion and ground-water conditions
at Beaver, Alaske, vas made by the uriter on June 12 and 13, 1957, at tie
request of the Alaske Rural Develorment Board. The purpose of the investige~-
tion was to determine whether further riverbank erosion might threaten the
village, end to locate a ground-water supply at the new viliage site,
The amall furetrgpping village of Beaver is on the Yukon River about
110 miles north, of Fairbanks, Alasks, and 14 miles south of the Arctie
Cirele. It lies near the western end of a larye, broed lowland known as
the Yukon Flats,
The village is being threstened by bank erosion caused by the river,
Riverbank erosion upstream from the village anpears to have progressed
at an alarming rate in recent vears .. Wrﬁ’w;f;? Lmru bl
At present the villagere use the Yukon River for thelr water supply.
Tt is desired tc obtain a ground-water fmmft.‘:;,K v order to obbain water of

better phyzical and sanitary quali‘&;y.&\;\m,,h U e X

SR I0AL SETTING

Chaowddlags o oftunted slong the morth ‘bank of the comnlexly braided
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chamsls, Tho sy shendoned meentors ard musrcus lslands and grevel

NS shoot te She Mgretery charaster of the ziver. A lev alluvisd ter-
fosthwe. The higher paris of the alluvial tezvess ase reperted ¢ Yo et
20 to 30 fest above the low yiver stage, 7Thees higher parts are usually the
euly avess thet remain unfloofed during the anzmual fos-breskup of the

Tukon River,

At the time of the writer's visit ths level of the river was about 15
fost below the top of the hark at the villege. The recent flood and 1oe
breakup of the Yukon River had crested about 5 foct below the top of
the bank,

Exposures in the river bank at the village show about 4 to 6 feet
of silt overlying gravel., A storage pit in the village, dug about 100 feet
from the bank, repctedly was in gravel at a depth of 22 feet, Willisms
indissted that gravel wes exposed to river level, 173 feet below the
terrace, about half a mile downstresm from Beaver, The river level st that
time reportedly was the lowest in more than 40 years,

At the upstrecn cnd of ¥ villere the 1and surface is about 3 to 8
feet iower than the tfy of the vlverbant In fronmt of the villape, This low
land 1g an abandoned and pertielly filled meander charnel of the river,
841t, sand eand arganio;;éterml are sxposed in the bank above river level,
Gravel underlies this layer near the villepe, Iuch of this low area, about

elf e mile long, was being sctively eroded by the river at the time of
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mM.’ Perennially fresen materials ere found at dapths of 1§
9 10 foot ia st places in the Tuken Flats ares, The thickness of the
permafrest st Beaver 1s wshuown; however, a test hele at Fert Ywkea & wiles
te the sast repertedly weat eut of the permafrest at 330 feet.

Near the river the greund iy thawed by the relasively varm river water.
The ground is thawed along the river in fromt of the village, and in ene
location at the site of the dug pit mentioned previously, the thawed sene
extends at least 100 ifeet irom the river. Water is reported to seep into
the pit during spring floeds. The gravel and the overlying silt are apparently
thawed to varying depths and distances frem the‘rivgr'l edge. Several shallow
pits dug further away frem the river bamk are reported te have encountersed
frosen greund within 5 feet of the surface. In the fresh expesures alosg the
actively ereding bank upstream frem the village the silt is freszea.

ykivor bank LEresien

River-bank erosion progresses rapidly as the river thaws and removes the
thaved material at ani below river level. The frozen material above is under-
cut and huge blocks of waterial slump into the river. willianbé/ concludes that
the process of undercutting is greatly accelerated by wind-generated waves en

the river.

g/ Hopkine, ©. M., Haristrem, Ther N. V., acd otbersz, 1955, Permafrost
ant freand water inm Adaska: U, . Geol. Jurver Prof. Paper 264-F, p. 114,
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the village is due te ons or mere of the fellowing reasens: (1) the char-
aster of the material differs frem that as the village, (3) the river curreat
is dirested sgainst that pertien of the bask, (3) the vegetatisn my be less
offestive in binding the seil and subseil.

Jore repid erosien because of an ineresse in river currest appears to de
a faster aloes. The villagers reperted, and maps indicate, that a gravel dar is
expesed at lover yiver level epposite the actively ereding bank (fig. 1). This
bar is appreximstely a third of the way acress the main chammel and dewmstress
from an island. The gravel bar undoubtedly divides and directs a pertion eof
the cnrfcnt teward the north bank. Leepold and wolnn?/ in their susmary of
braided rivers, conclude that after depesition of a gravel bar in a river,
the current is deflected against the banks of the channel causing them te be
eroded. The villagers reperted that the susmer low flow of the river around
the gravel bar and against the bauk is more destructive than the floed flow
when the bar is net exposed. Williams (1952, p. 520) coencludes that wind-
generated waves from the southwest are a very effective ercsive agent on the
nerth bank of the Yukon River during the summer. Hence, it appears that curreat
and wave action are combined to form a more effective erosion agent.

Differences in types of vegetation also may have some effect on rates
of srosion aleng the bank. It was noted that the vegetation in the village

area consisted of birch, willew, and aspen, whereas in the areas of rapid

4/ Leepeld, Luna B., and Wolman, M. Gordon, 1957, River—channel
patterns, braided, weandering, and atraight: U. S. Geol. Survey Pref.
Paper 282-B, p. 53.




dasben. which are elas ths peerly drained arocasz; dlack spruce and muskeg
are generally predominant. However, evidence is too meager te indicate if
the vegetation is a contributing factor in the rate of erosion.

In summarizing the c\mua ¢f the increased erosion upstream from the
village it appears tc the writer that the predomingnt cause is probably the
presence and eunlar owent o1 o cravel bLas in tae river whicu 18 directing

a part of the current azaingt the bank.

It would appear Toat, as tae graveld bar grows Jownstreaw, bank erosion

would progress downstream alsc. The presence of the higier, thawed, better
drained land at the village would appear te the writer to deter the rate of
erosion; however, it woull not step the downstream progress of the bank
eroaion entirely.

Amother factor whici ould Jeter the erosion would be a change in the
river chancel. Thealandouel neandes at the upstream edge of the village
(see fig. 1) extends for about * miles to tiie uortheast. The upstream end
of this partly filled meander is about 100 feet from tlie bank of the Yukon
river and the bank at that point is being eroded. It is possible that if, and
when, a flood cuts into this old meander the river will reoccupy the meander.
The current prBdncod from this side channel would undoubtedly remesve, or
retard the grewth of, the present gravel bar in the main channel, thus ix;lting :
the present riverbank erosion. However, the new channel would mest likely
create nev srosien problems aleng its bank near the village.

The new village site (see fig. 1) picked by the villagers weuld appear
te be the least likely area te undergze river eresion in the near future.
Subsurface ceaditiend apuld be similar te these in the present village area.



Vater Supply

A wvatsr apply predably can de sbtained frem a well or walls aleag the
riverbask. Thawed gravel adjacent te the river and belew low-river level
theuld rield water te drivem well peints. v-u-;le:ldhdrlmbduthc
bank, oven though they weuld Do subject te ammal fleeding. In such a case,
the pmp esuld be remeved prier te the fleed and reinstalled aftervards, if
the well is still thers. The relativaly minor cost of a well peint and
soms 30 feet of pipe would make loss of a well \incoﬁsequmtul. Dug wells
in the Beaver area wauld most likely be flooded apd ruined each year unless

protected by a heavy, and possidbly expensive, structure.
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Figure !--Sketch map of Beaver area, Aloska
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