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GROUND-WATER RECOMNAISSANCE
IN FIVE EXIMO VILLACES
IN THE LOWER XUSKOKWIM-YUKON RIVER AREA, ALASKA

By Rogex M. Waller
Septenber, 1955

In response to a request from the Sanitation and Engineering
Section of the Alaska Department of Health, a reconnalssance of
the possibility of obtaining ground-water supplies for the five
villages in the lower Xuakokwim-Yukon River area was made by the
Geological Survey early in June 1955, The five Eskimo villages—
Kwethluk, Hooper Bay, Chevak, Twmnak, and Kwigillingok-—are in
wastem Alaska between the lower reaches of the two rivers, (see
sketch page two.) As there has been no developrent of ground water
in the area, this report is based on a brief investigation of the

surficial geology and the topogrsphy.
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Sketch map of part of western Alaska showing the location of the five
Eskimo villages discussed in this report.




The villoge of Kwethluk is on the south bank of the Kwethluk River about
20 mlles upstream from and east of Bethel, The KEwethluk River joins the
Kuskokvim River 3 miles dowmstream to the west and is ”igmoet to flooding by
the Xuakokwis through an adjbining slough about 4 miles upstream from the
village., The Kwethluk originates in the Killuok Mountains to the esust, and at
normal steges, is not as silt laden an the Kuskokwim.

The area around the village is flat and dissected by numerous streams
and meander soars (abendoned river channels). Willow trees andi amall brush
gover the ground except near the village, where the treces have been used for
fuei. The houses of the village are built on three or four parallel ridges,
about 10 feet atove the river level, whioh appear to be the banks of progress.
ively atmndoned meanders, or perhaps natural leveea., The ridges veer away from
the river downstresm., During the spring amd late fall the lowlands between, and
4 to 5 feet below, the ridges are filled with standing water, The villagers
say that the water disappears by July esch yesr.

The material beneath ths vegetation and soil is fine send in most places,
although a2 few layers nnd lenses of silt and clay are exposed along the river
bank, All these materials have been deposited by rivers ithat have annually flood-
ol and meandered over this ares,

Informetion gained from several local resicdents anc & fev exvavations indi-
mte that the ares is un erlain by permafrost (permanently frozen ground)., The
depth to the top of the permafroet, where known, ranges from & foot in the low
places to 8 feet on the highest ground. The despest holes that have been dug in
the village were for the 10«foot pilings umdier the sehool, 41l but two of these
were reported to have penetmated frozen ground 2t 3 to 4 feet, No one in the
village has ever dug through the permafrost,

The staniing water in the lowlands remains perched above the permafrost, or

the zeasomal frost if atill present, until the river stage is low enough to per-
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mit drainage to the west. The river makes a right-zngle bend half a mile
dowmnstream, cutting aoress the open end of these lowlands and thus alloving
the flood witers to back up onto them, The river has never been kmown to over-
flow onto the lowlands at their upstream end,

At preseat the villagers, who aumber about 275, generally obtajn their
water supply from the river. In the summer they dip out vater with a bucket,
and in the winter they cut ige to be melted, The schoolteacher and the more
progressive Lakimos colleoct rainwater in barrels during the susmmer,

'The depth to permafrost is too shallov to permit obtaining & sanitary vater
supply frowm a dug vwell. The thickness of the permafrost is not known. Hovever,
the topography suggests that the Kuskokwim River or ite tributarise have
meandered over this ares in recent geologle time. The origimal permafrost was
probably thaw-d, in part at least, while the river fiowed over it, because water
sbsorbs much heat in the summer and tends to warm the ;round beneath., Since the
river .tapdoned this ares, the permafrost may have redeveloped, slthough there
ie no way of predicting whether it has reached iis former gxtent, Thus, there
may be a layer of unfrosen meterial that coatains water,

A Tirst attempt 2t o.teining & grouni-water supply might be mice w hand
driving a «ell point into the ground. £ well point possibly say be drivem far
enough to intersect s water-bearing stratum below or setween the frozenm layers.
If, when the well point can no longer be drivem, it is still im permafrost, the
driller will have to resort to another method, such as gstiing the point down
with water.

Beguuse the land 1s flat and is perlodically flooded, & well should be
attempted on the higher -round distant from any sowce of contamination. The

area just east of the school appesrs to be most suitatle,
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HOOEPER GAX

The village of Hooper Bay is on & low, flat peninsular extending west-
ward into the Bering Sea about 18 miles south of the Askinuk Mountains, The
main part of the villapge 1s bullt on three low east-treading hills or ridges
on the northwest side of an almoat completely enclosed btay. Some of the approx-
imately 400 Fskimos live on another lov hill about & thoumand feet to the south,

The land botwgan these hills and the surrounding area is ralatively flat
and poorly dreined and is occupied by more or less permsnent lakes. X river
that flows past the village connects the bay (Hooper Bay) with ancther outlet
to the sea, Beoguse it is a tice ohannel, iia water is salty, The terrein %o
the west, along the semcoust, appears to be stabllized sand dunes Maving a
tundra cover. The hilla of the villege also h.ve the general shape of dunes,
sloping gently to the north and west and steeply to the south aml east. These
hills rise adout 15 to 25 feet above the land surface of the immediate area,

From a few excavations and local information it was found that the hills
consist of fine to medium sand to a depth of at least 30 feet. The lowlands
surrounding the hills have silt near the surface, which probably was deposited
by high storm tides and annu:l runoff.

Permafrost has besn encountered in almost every excawation. A 30efoot
hole, dug at the village store in an unsuccessful attespt to obtein water,
reached permafrost at s dapth of 6 feet, A4t the school, on the highest hill,
no permafrost was found in digging to a depth of 10 fest to set the pllings,
at at the village chief's home, 150 feet east and 10 feet lower, permafrost
was sncountered at 3 feest., The lowlanis are underlain by permairoszt at lesser
depths; the writer dug into frozen ground at deptha of 1 or 2 feet in various

places,



The villagers use snow and lce for their water supply in the winter.

By catehing rainwater in the sumser, they can avold using lake water, which
is brackish; the lowelying lakes svidently are flooded at high tides during
storms. One of the lakes, has oot been subjected to flooding by ocean water;
consequently, it is salt free and is used by the Eskimos living near it on the
south hill, It is too far from the main village, however, for the convenieu %
use of most of the population.

A well could bs attempted by the jetting method almost anyvhere in the
village. The lakes between the hills would offer a sonvenient source of water
needed in the jetting. Unfortunately, the hills do not have an extensive
surface ares to allow infiltration of eufficient rainfall and snowaelt to
produce a shallovewater supply above the permafroet, A well would have to be
put dovn by some such metiod as jetting, to reach water bensath the permafrost,
which probably exterds to a falrly deep level as this area does ot eppear to
have been thawed recently by stresm action, Howewver, there could t» layers
of relatively permeable material within tne permafrost, in which ground water
has circulated vigorously enough to kesp the ground from freesing., Only test
wells can determine vhether this is the case.

Because this land has been bullt out into the ocesn, water contained in
41t may bte salty. The general flatness of the land and the absence of a major
stream valley suggest that fresh water may not yet bave flushed out the
original sea water from the formations,

The hill to the south is on the north end of gensrally higher ground
extending southeastward in a spitlike form, Thie hill may bave better posei-
Hlities for a shallow=water supplyj & well point driven near the frosh water

lake might penetrate thawed ground.
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The vnllge of chouk I.S.u oB tho north bank of the Mngukuk R:tv-r,
nhout 10 miles mtr-u £ rom vhere t!u rivor qﬁu into Boqm' Bay. It
11 Approumtoly 17 lilu due east of th- villagc of Boap-r w. ‘ﬂu r!.vor is
oﬂy a.host. 15 wdles 1oag und is nff.etod hy the an,y t:ldu at lust as tnr |
vpsirean as the village. |

Chewk wap uumuhod at the pruut sit& in 1951. Prov:lougly ﬁ uu
lomted on the Easjusuk mm stout 10 utles mu:-»uthmt. There are mov
atout 275 Eskimos in the dllap. 4

ﬂu land surface armul Chewak hal very little rtliof. At t.ho village
tholh;lik&m.nr-kulti‘htmﬁor, open toward the south, There are
tve promiment river terruces hers, whioch extend vestward from a nearly vertioal
bluff at the spex of the river meander, fThe bluff is 50 % 60 feet stove the
river and is contimmlly bctng eroded by 1t. ‘l‘ho 1owlr terrace is 9 fnt
above tho river and tht upper tornua is about 20 fest aove the }.owr tcrraoo.
The flat lnnd vithin the meander and extending south iz 5 %o 10 fnt nhon the
rinr. The vlllt.c is hltlt along the edge of the upper mﬂu frc- tho bluft

“, &l

westward about 600 feet, although & fev of the natives hn- 184

. on the
lover terrace. There is a lake on the wpper terrace, about 150 feet mrth of
the village,

The exposures in tho high bluff und ina feu oxuntiona in tho village
shov that ﬂnl near-suriace mterial is gray apd browm a_i]_,t. The #ilt grades
into ri.n_c brown sand, vhich extends down to the present river level, An sxcava-
tion bemeath the chwreh, which is near the esst end of the village, revamled fine
sand,
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of being the recsptacle for &ll the rnfun and drainage from the village, and
if & well is put down there it should be earefully cased to exolude surface
draimage, £ well point could be driven first to deterzine if an unfrosen layer
can bes resched in the permafrost; if there is none, the polnt ccuid be jetted
down,

On the upper terrace, the area hetween the school znd the church offers
a sanitary location for a well, Howsver, slthough it would require & long haul
of water for Jetting purposes, it would be convenient in other respects. This
loation would slse be best for & dewpitezt. Thers probably are no shallovw une
frozen layers, but the same possibilities of obtaining water exist as at the
lower«~terrasce location, The only location on this t&racc vhere a shallow well
might be successful 11_! near the lake, vhere & drive point might dintersect a
shallovw unfrozen. W

Dok

Tununak is on the west side of Nelgon Island, fucing the Bering Su; The
village is built on a narrow spit of land extending southwest soross the mouth
of & river. The river valley extends southeastward to a saddle that lies be-
twesn two mountuins which are more than a thousand feet high. These mountains
fora precipitous 21iffs at the seashore on both siies of the river wulley.
The spit of land stands about 10 feet above the beach line and iz 300 feet wide
at its widest point. The river flows parallel o the coast for about half a
nile before reaching the sea and forms the inner boundary of the spit. The
village is near the northeastward (landward) end of the spit, where the land
rises abtruptly toward opne of Lhe mountains.

The spit has been ‘dlt outward of material derived from the mountaln,
ochiefly sandistone and ehale, Small toulders, cobbles, and coarse sand are
eipbsedl along toth sides of the spit, and on the river side ore lenses made uwp

of finer grained sedimentis, Hard, flat, dark-colored cobbles predominate,
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No evidencs of permsfrost wes found in the spilt within the general ares
of the villuge. Just behind the schoolhouse, however, whers the land slopes
upward toward the mountain, frosen ground was encountered within a foot of the
surface; this perhaps is seagsoms] frost, The slope is covered by tundra and
had & mantle of soil, probahly not very thick, overlying the consolidated
rook,

Two well points have bsen driven into the msteriel forming the spit, and
it 1s reported that neither encountered frozen ground, The deepest well point,
still in place, is <bout 14 feet down., As the apit- is of more recent origin
than the mainland :nd is composed of coarse material, permafrost may be absent
or interrupted even at deeper levels,

The villagers use water from a stresm that flows from the northeast
mountain, It smerges as a spring atout half a mile up the slope end emptles
into the river about 200 yards from the nérthust end of the village. The
14=foot well is at the school, which is about 80 feet from the foot of the
mountain slope, on a terracelike level =bout & feest above the general level
of the spit, The well is inside the schoolhouse, and the water, the depth to
which is about 11§ feet, does not freeze in the vinter,

The entire spit should be underlain by water at ahal]f"’éepth. In the
immediate vicinity of the village, which is only about 10 feet above the beach
and is unierlain by coarse material, the water is likely to be salty. Well
points can easily » put down in these low-lying plioe, however, to test
vhether the water is usable; if driven closer to the river side than to the
sea, salt-water contaminetion possibly can be awoided. Cobbles or boulders
may cause trouble, but by pulling the point and moving a few feet avay, this
difficulty my be solved, A good weil locatlion would be oa the slightly higher

ground nesr or Setween the achool and the store, which are on the landward end



11
of the spit. That area receives ground-water recharge from water percoleting
down the mountain slope, and & wall there probably would revesl conditlons
similar to those at the present school well, Again, the loscation should mot be
too close to the ocean sicde of the spit, where pumping water for long perlods
of time would tend to draw in salt water.

Rviglllingok

The village of Kwigillingok is near the north shore of Kuskokwim Bay,
atout 30 miles from the mouth of the Kuskokwinm River, The village la built on
the west bank of = small river thet empties intc the tay a mile downstream, The
my opens into the Sering cea.

The area around the village for many riles iz flat and poorly dral ned,
containing many lakes, ponds, and streams. The rivertank is about 5 feet & tove-
the highwtide mark. Half a mile downstream iz the site of a villige wnich the
present villagers atandoned 37 years ago for a pluce rore distant from the
stormy seacoaztl,

The materiel beneath the tundra is predominately gray to blue 211% and
clay. Ko coarser material has been observed. The gemeral location of the
village, with respect to the major geologic features of the lover Kuskokwim
area, indicates that it 1s at the outer edge of Jeposite lals down by the
Kuskokwim River., Only the finer grained materisl was transported in the
sluggish lower rezches of the rivers., Consequertly, o:ly fine sediments have
been deposited in this area, probebly for 2 consideraile tlme, Thers may be
coarser sediments at depth, however, deposited by forrerly more vigorous streams,
either a greater Kuskokwim River in glacial times or rivsrs flowing irom the
Kilbuck Mountains 70 miles ecast.

Permafrost was found about a foot below lund swface at several places

in the ares énd probatly extends to great depths. The fine sediments tend to
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hinder circulation of grown! water and thus probably prevent any thawing
aotion, ¥owever, locally there may be thaved zones in the permefrest near sone
of the lurger lakes or elong the river.

The amroximately 300 villagers get thelr winter water supply by cutting
foe frTom the "seconllake®, 300 yards vest of the village. wWater in the "first
lake", atout 3 feet lower, is too sally for hupan consumption, [luring the
gumner the villaters go by boat upstream a mlle and & half to a larger 1ah for
their watier sunply.

jemuse of the fineness of the unierlying sediments, the possibilities of
an adequite groundewater supply in Kvigillingok ars not as good 28 in the other
villages visited. * well point could be criven aear the river, hovever, to
test for a.y thaw:d gnallow water-bearing zone that may be present., Othervise,
the well woul: h:ve to & put down to a depth below the perm:frost until
material cosrse enough to transmit watsr readily was found. The well should
pe located on the hizher ground to avold coutsmination and possitle flooding by

high tides,
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