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INTRODUCTLON

SUMMARY OF GROUND-WATER DEVELOPMENT IN ALASKA, 1950

ABSTRBACT

T™is yeport discusges present end poesi-
ble future ground-water developmenta in e
number of localitlies througbout the Territory
of Alaska, BSubstantlal development of ground-
water aupplies 1s found only in Anchorege
Palmer, snd Felrbanks. Rlsewbere few welis
are prosent and possibllities of ground-water
.development have been almost entirsly unex-
plored. Jlerge quantlties of ound water of
goodd to poor gquality are available in exten-
sive eareas of fntermontans sendy £111 and
sandy glaclal deposita. Notblung speoific i»
nown of posesibdle ylelds in hard-rock areas,
or 4{n rocks of any ¥ind in southeastern Alaakam.
Permafroat .1a a faotor to be dealt with in
the development of ound-water supnliss in
mani northerly localities, Mugh remains to
be learmned about the occurrence of ground
water throughout tne Territory, partlocularly
with referance to the needs of growing compu-
nities, militery estadblishments, and aomo
aress of potentisml $induatrial ectivity.

INTRODUCTIOR
[s]-1-]

The purpose of thls report is to present
the informatlon avalilable on the ground-water
resourcos of Alsslka. The development of well-
wator aupplles in Alaske is stlll in the
préliminary stage and in only three places-~-
Anchorsge, Pulmer, and Fairbanks--have walls
bson acongtructed to sn extsnt comparable to
that in the mejority of commmnities 4n the
continental Unlted Statea. A faw refoerences
to springs and wells in Alaaks are present 'in
the litersture, and recently records oL wells
in Pairbankse, Palmer, and Anchorage have boen
collected vy the United Statas Geologiocal
Survey. Xo discugsion of ground-watsr develop-
ment in Alaska as a whols exists. It 1y the
purpose of this report, therefore, to present
& broad, general plcture of ground-water
copditions and to wmention significant well
inatallations to the axtent that these are
known, in order that sogme over-sll idea of
the potentlalities and existing developments
my be available to intarested persone.

This report 1a not a complete 1pventory
of all aximting wolls in Alasks but, consider-
Ing the very few water-producing wells in the
Territory outside the thres arses mentlioned,
the data are thought to be sufficlent to be
repregentative,

This work was done under the supsesrvision
of A, N. 8ayre, ohief, Ground Water Branoch,
Watar Resourcos Diviaion, U, &, Qeologiocal
Survey.

Area and agope

8yatematioc ground-water studies In
Alaska were begun by ths Osologleal Survey in
July 1947 and have bean continued aince t
time. As part of this study, and to some
extent $n cloas ocooperation with the Alasks
Department of Health, ths writer has vliaited
and discusssd water-supply problems on the
ground in the larger communltles in gouth-
earstern Alasska, along the Gulf of Alasks, Ln
the Kenal Peninsula, and in tha Anchorege-
Matanuska Valley area. In the latter ares and
in the Pairbanks ares detailed ground-water
studies have been made by the Ground Water
Branch of the Water Reaocurces Dlvialon. Very
few data on the Copper River basln and the
Upper Tansna Valley have been obtained. The
literature has afforded a few facta about the
hot aprings st Oircle and Manley. Soattered
meéagar date heve been collected on the Yukon
Velley proper. Somewhat fuller lnformation
w&8 obtained during visits to MeGrath, Anlak,
and Bethel on the Kuekokwim Rlver where more
wolls exist or Arilling of wella has been
attempted. Data on the few wells exiasting at
Nome and Kotzebue are avallable.

The date for the localltliss gnd ereas
mentioned provide, for many places, 8 reason-
able basts from which conclusions may be
drawn regarding the occurrence of ground
water. Por many other placea, however,6 date
are extremely méager or lacking entlreiy, and
tentative conolusions made regarding ground-
water potentials in such placea are developed
by comparison with other places 1n Alasks or
the continental United States. The areal
dasoriptions gensrally mention tha geology
only to the s&xtent of delimiting arees of hard
rook end unconsolidated sediments, wlth sugges-
tions aa to the origin of the unconsolidated
s8diments &nd thedr susceptibllity to develop-
mont by water walls., It 1as bsllsved, however,
that by evaluat&n§ factors as to order of
magnitude 1t should be possible to decide, at
loast, at specific locations, whether ground-
wataxr exploration is warranted.

w1l enta

The writer wishss to express appreclation
to A. J. Alter, director of ths Divislon af
Sanitation and bnginsering, Alsska Departmont
of Health, for his active interesat in ground-
water studlee 1o the Territory and for the
facillitiea provided from time to tiwe by
paraommsl of hls department.

The aoff108 of the Dietrioet Englneer
Corps of Bngineers, at Fort Rlchardson, XIaska,
furnishsd the writer records on wells i{n the
Anchorege ares and elsewhere. Records of
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wells at air stationa of the Oivil Aeronau-
tica Authority throughout the Territory have
been axtremely ueaful., Victor Rivers of the
Victor Rivers Bnginesaring Co. of Anohorage
made avallabla records of wella in the
Anchorege &roa.

The many cltlizena in communitiea visilted,
apd drillers in Fairbanks, Pslimer; and
Anchorsge, furnished information fresly and
are hareby thanked for thair intereat and
efforts,

Datsa from a report by Charles Turnpull,
genivarien, Fairbanks Dlatrict, Alapka Depart~
ment of Heelth, on the Yukon River end many
miscellaneous date provided by L. Morley,
genior sanitarlan, Anchorsge Diatrict, have
been incorporated in thia .repart.

CLINATE

Ro wator-snpiiy development in Alaska
ehould be contemplunted without taking climate,
pertlcularly temperature, into consideration.
Not only anould the sffect of long montbs of
bitter cold be comsidered in relation to well
inatellation, lakes, strésms. and distribu-
tion lines, but the insulating effect of snow
aover shouid alao be taken into acoount,
Conversely, the mildneas of southeastern
Alacke 88 compared with most of the States Ln
the northaern United 8tates should be fully
recognlized.

The table glven below was camplled from
Weather Buresau data.

Table ),--Climatological data at selooted Alsalan stations

Neam Portod in which ¥Yean Coldest | Mean annual 1950
annuel| mean monthly temp=- temperature month | precipitation] senowfall
tem; erature 18 below pf coldest month (1nohes) {4nahes)
(F fressing (F)
Katohikan 45,4 (b) 33,1 Dec. 160,68 - - -
Odralg" 45.3 (b) 36.4 Dec. 110.64 - -
Wrangell 43.8 | Dec. Yo Jan, 30,1 Jan, 74,15 117.8
Pstersburg 42.6 | Deo. to Fab. 30.8 Jan. 107.61 106.4
S1itks 43 .9 (b) 32,9 Jan, 88.91 43,6
Angoon 40.9 | Dec. to Feab, 28 .4 Pab. 49.42 111.,1
Juneau 42.2 Dec. to - Feb. 26,7 Feb. 83.72 age,l
Haines 41,4 Rov. to Fab., 26.4 Jan, 57.14 < - -
Yekutat 40,3 Dec. to Feab, 29.0 Jan, 133.97 140.8
Cordova 38.2 Kov, to Mar., 14.8 Doeo, 98.49 72,7
Valdes 35.8 | ¥ov, to . MBT . 19.3 Dec. 80.73 124,1
Homer 7.7 Now. to Mar. 23.8 Dec., 208,03 26,6
Kenai 33.4 Nov. to Apr. 1£.7 Jan. 18.89 47.7
Anchorage 356.0 | Nov, to May. 11.6 Jan, 14.565 48,3
¥atanuaska Valley | 35.2 | Nov ta ¥ar. 13.8 Dec, 156.70 31.8
Talkestna 33.56 | Nov. to MaT. 9,56 Jan, 30.48 88.6
Falrbanks 28.1 Oot . to Apr. =10.7 . Jan, 11.90 81,2
¥enana 27.1 Oct. , to Apr, =7.6 _ Jan. 11,36 37.7
OGalens £3.0 | Oct. to Apr, -11.0 dan., 13,87 42,9
Kotrzedbus 20,3 Oct. to Apr. -7.7 Jen. 7.58 33,3
Roms 26,9 | Oct. to Apr. 3,4 Jen, 17.26 81,8
Unalakleet £8.0 Oct, to ApT. =3.4 Kar. 13.44 29,1
KoGrath 26,5 Oat, to’ Apr. -7.9 Dec. 18.57 65.6
Anlak 28.3 Hov. to Apr, -3 Dec. 20,63 26.8
Bathel 20.6 Oct. to Apr. 5.8 Deo, 18.24 3b.4
Platinum 32.2 | Nov, to Apr. (¢ 10.0 Dec, 18.0 29.5

a Juneau Airport.
b Mean monthly temperature above freezing.

In coastal areas Iin southeastern Alaska
the weather ia mild, but precipitation, moatly
g rain, 1s hign, Although in gome communi-
ties there 18 no month in which the aversge
monthly temperuture 1s delow freezing, tem-
peratures below freeging and precipltation in
the form of snow are common 3n winter. Such
freezing temperstures as occur in Ketchikan
in southeastsm Alaske will be more detrimen~-
tel in freezlng water-supply installations
theh in Pestersburg, just to the north, which
1a8 8llghtly colder but where & heavier proteoc-
tive snow cover normally exista.

Sitka and Angoon wa¥e an - interecating
comparison, Sitka, on the weatem shore of’
Baranof Island, 12 warmed by the Japsness
current and haa \lttle freesing westher,
‘whereas at Angoon, in about tha same latitude
but farther east, on Admirelty Ieland, the

mean température for the December-February
verlod 1s below freezlng, 8itka has almoatb
89 In, of preelpitatiop, Angoon about 49 in.

Parther up the coast, as et Cordova and
Veldez, the average annual temperaturs 1s
lower and the perlod of freezing 1s longer,
including November and March. e total
precipitation 18 not much less but more of i¢
oceours aa anow.

Kenal and Anchoragse have cold winters
with an aversge monthly temperature oY about
12 P 4n the coldest month. Here, away from
ths open ocean, preclpliatiop 1s wmuocb less
(ebout 18 in. arnually at Anchérage) although
the anow oover 1s stilll falrly heavy.

¥orth end west of the Alagka Range the
average sinusl temperature 1s salmost every-
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whers below 32 F and permafrost 1a present

in the ground. 1In the interior localities

and on tha Arctioc Ocean (as at FPairbanks ang
Kotzebue) the average temperature in the cold-
ost month is as low as =10 F, whereas adjacent
to the Bering Sea (as et Platinum end Bethel)
the average tomperaturs in the coldeat month
e 8 high as 6 F to 10 F. In the interior
locelities the precipitation 18 low, about 12
in,, and the country may be consldered semi=-
arid. Aloug the Bering Sea at Noms the totel
precipitetion 1g about 17 in., and on the
Arctio Ocean at Kotzebue 1t 18 less than 8 in.

OCCURRENGE OF GROUNRD WATER

Gengrel cgonditiopns

Ground wster—-water in the zons of
saturatlon--ococurs in voids such a3 cavitles,
Jolnts and other frectures, and pore spaces
in various types of rock and saturates the
ground up to a varlable lavel ¥mown as the
water table. The earth just above the water
tebla 43 wore or less molstensed by water
drawn up from the zone of asaturation by
moloculer attraction (caplllarity) and is
known &4 the ocaplllary fringe. In clean
gravels the fringe msey be practically absent,
but ip silt or blay loam it mey be ap much as
8 't thiok,

Tne gone of aeretion (the zons between
the land surfece and the zone of saturatlon)
between the capillary fringe and the belt of
soll molasturs econteins very 1little water,

At and near the surface the earth generally
contalne a somewhat greater amount of water,
and thias zone 1a known as the belt of soil

nolsture.,

Whare the zone of saturation lies at the
surfaoce, the zone of aeration 1s absent.

Some or' the water falling upon the earth
perocolates into the ground and sccumulates in
the zone of saturation. From the place whsare
it reaoches the water tabla £he ground water
tenda to move toward lower altiftudes. It may
oontlinue to move underground until it reaches
tbe ses, dlacharge aa aprings st the surface
and ooneribute to the flow of atreams, be
intercepted by wells, evaporated, or trana-
pired by vegetation.

In some places pemmeable beda sloping
away from areas of high ground =ra overlain
et lower altitudes by impermeables capping
beds suoch a3 clay. Here water sntaring the
parmeadble bedas at higher altitudes moves down
dip but cennot reedily migrate upward or escape
from benasth the confining laysr. This water
1s under hydreullo pressure and =eld to be
artealen water, It will rlae in tightly cased
welle above the top of tha layer, and, whers
tha land ¢ low, the well may flow,

i flour .

A slpgnificant factor in Alaskan hydrology
L8 the Influenoca of glacial flour, In much
of Algsks eouth of the Yukon meny streams
carry gleaoial vock flour Iin suapension, in
quantities renglng from small Lo great. In
mo8t places the movement of water from these

streems to the surrounding aquifer 1s probabd-
1y greatly inhibited by the presence of thla
flour. In southeastern Alaska this factor s
probably negligible becsuse rainfall iz high
and the adjacent water table 1s higher than
the streams, so that ground water ia elmost
invariably migrating from the ground to the
stream. However, in the Anohorage arsa &and
on the northern flank of thbe Alaska Range—-—
areas where rainfall la moderatée or low, the
presence of glacial flour may be of great
importance. In these areag of lower ralnfall
large withdrawals {rom the ground muat be re-
plenished by percolation of water from rela-
tively long digtances underground or by re-
charge from local streams, orlginatling in
adjacent mounteins. Whersa the streams are
loaded with glacial flour, rscharge by the
streams will be conaidersﬁly less then 1f the
streams wers clear, and in gome places this
factor may make the difference betwesn s
possible large water-~supply development snd s
small one.

Perpafrost

Lerge arsas 1n Alaska are underlein dy
perennially frozen ground ranging widely in
dfstribution and thickness. To thé north the
permafrost gone tends to bs thick and ¢ontin-
uous but to ths south it thins and becomss
more and mors dlscontinuous and finally 1s¢
absent .

Permafrost 1s sn important consideration
in dealing with development of ground water
from alluviel deposits. Exocept where very
thick and continuously dlstributed 1t does not
proclude the acquisition of ground-water
supplies, for in meny places within the perma-
froat zone ground water may be abtained from
unfrozen ground bsneath the parmafrost or in
thawed areas between areas of frozen ground.
Throughout ths area north and weat of the
Alagka Range, permafrost les generally present
in thickness great enough to be oonaidared a
renl factor and 1ts hsablt should be appreasiated
when well sitea are chosen. Thicknesses of as
much as 200 ft are present beneath the vaelley
flats in the viclnity of Pairbsnks but tha
peruafrost {a by no meena contlinuous, In the
vicinity of major streams end rlvers perma-
frost 18 ordinarily ebsent, particularly on
the "slip-off" side of a stream mesnder, but
frozen ground may be close beneath the surfaoce
near a steap "cut-bank." However, hare, and
to some degrse elsswhere near the stresm, the
permafrost may be thin, or at leaat oonaider-
ably thimmer than the meximws. In stlll fewer
places half s mile or more Aistant from the
stream, permafroat is also absent, apparently
in swales marking recently absndoned stream
channals.

In the Yukon Flats above Rempart, along
the Koyukuk and in tbe Selawlk-Kobuk-foatalk
drainage area, permafrost may beé eéxpected to
be more continuocus near ms jor strsems, and it
will extend to greater depthns end may indead
sliminate large alluvial arsey as sources of
water supply, either because itas thickmess
is such as to require wells 200 to 400 ft
deep or bscause tha alluvium 1s frozen all the
way down to bsdrock.

FNorth of the Brooks Range permafrost ex-
tends many hundreds of feet bolow the surface
and development of ground-water supplles
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probably 1s impractical, except possibly im
the visinity of the Colville River.

Drilling in permafrost by the ocable-tool
method genserally requires no speclel tech-
niques; Iin faot, frozen aand apd ellt atands
woll in contrsat to the samfe material where
thawed. Xt may be neceasary that casing
follow the hole, howevaer, in ordeér to shut off
thawed running send or silt as soon ag tt is8
penetrated and to prevant undue oaving as ths
hole Yecomes warm during Arilling operations.
Freering of the casing to the walls during
the courss of drilling generslly will not
occur exc¢ept where the permafroat la very
thick (and therefore ssveral degrees below
freeeing temperature) or whan the Job 1a
interrupted by perlods of idlensse.

A produoctive well obbtaining water from
beneath tha permafrost will not freesze if the
wall 13 pumped regularly. In periocds of
idleness 1ce will callect on ths inglde of
the casing and eventually plug lt entirely.
When this happens, introduction of hot water,
steam, or even plain salt may be necessary to
thaw out the well.

Thicknesses of permafrost greater than
150 ft have been successfully penstrated dy
2-inch-diameter driven wslls using 8 cone-
shaped drive heed, above which ere }-inch
perforations, and through which & ¥-inch thaw
line projecta as much as 18 in, The thaw line
dellvers water at e temperature of 33 F to
40 F, wbich melts out sufficlient area to per-
mit the intermittent driving of the Z«inch
pipe. At snallow depths a gkilled driller
can meke 350 to 40 ft in a day but below 80 to
100 ft drivipg 32 'much slowsr and ea 1liitle as
1l or 2 ft 8 day may be driven.

. Shallow wells dug in the surfiolel and
generally highly organic material above the
permafrogt 4o supply a small apount of poor-
tastlng water but thess wells decreass great-
ly in yleld or fresze in the winter, In some
places permafroast has receded 10 ft or more
bacause of sonstructlion of buildlings or
stripping of the inmsulatlng ground cover and
in such pleces whers the ground l8 ssandy
moderate yeay-round supplies have been odbtain-
ad . !

DESCRIPTION OF AREAS

To chsracterize the geology &and topography
of an area ona-fifth the slze of the conti-
nental United States 1n a relstively few
paragrapbhs 1a én amblitious taek and as such
will not be attewpted here, Inatead, certain
groas fastured will be pointed out which
convay the genaral background nécessary to an
appreciation of ground-water-supply condi-
tions.

Water supplies in Alaske will be sought
ir (a) rugged hard-rock ranges of bigh re-
1ief or (b) {n broad intermontans valleys
f£1lled with young unconsolidated zediments.
The bard-rook sreas where, in tlme, deavelop-
menta will taka place ars almost entirely inm
scuthesstsrn Alaska and perhaps in aome places
in the Aleutlan chain. Alwost eéverywhere
elae water will be gought In vnconaolidated

glacinl, fluvliatile, or glaciofluvial sedf-
mentg of Plelstocene snd Recent age in tha
valley floors and in moat places mlleg distant
from the contiguous mountein renges, In &

few places narrom gtream-bed or glacial de-
poaits at higher altitudes within the mountalvs
or foothills will be considered for well devel-
opment, 8and apits and sandy beaches along

the sea will offer possibilities of furniahn-
ing small supplies in sowo places.

Within this gomewhst overaimplified
fremework of possible ground-water environ-
ments are a myrlad of geologie and hydrologle
oonditions which must be understood before

ound-water developwents are contemplated.

ny of thesse features will be elaborated
upon in the more detalled descriptions of
aréeas condidered below.

8 Alas

Southeastern Alsska extends as a narrow
atrip slong the Pacifio Ocean from & polnt a
short distance northweat of Yakutat, where it
Joins tha "Interlor," southeastward for about
500 miles to a little south of Ketohiken whers
the Oanedian boundary runs epproximately esst
and weat. Prince Rupert, Britlsh Columbla,
lles a short diatance to the south.

The area is msade up of a coastal atrip
ad Joining Canada, seversl large outlying
islands, and thousands of smaller islands.
Most of tbe lalands areé in the souvthern btwo-
thirds of the strip and, with similar Canadimn
i3lands down tha poash, anclose the well
known "Inside Pagsage" waterway from Seattls
to Juneau and Skagway, The larger outer
tslanda in Alesksan wateérs, beginning at the
north, are Chichagof Islsnd (weast of Juneaul,
Baranof Islend (on wnich Sitka 1s sltuated),
and Prince of Weles Ysland. Admirelty Ialand
lisa southwest of Junesu, betwesen the Chioche-
gof and Beranof Jlalands and the mainland. In
the extreme southwest, as noted, Prince of
Wales Islend is the large outer island, and
Revillagigedo Island, on which Eetchlken is
situsted, 18 the third of the large inner

-1alaovds.

-Southeaatern Aleska may be thought of a8
8 rugged hard-rook regien of high rellef con-
sisting of many large and smell islands and a
typically indented coest-2ine area. The roaka
renge widely in composition end conatat of
igneous, metamorphlo, 'and sedimenta types
ransing in age from Paleozoic to Tertiary
(suddington and Chapin, 1929, pl. 1).

It is important to note that in south-
eastern Alasks unconsolideted stream and
glaclal déposits are very sparasly dlstribu~
ted. Southeastern Alsska is a typlosl
drowned seacoast, and stream-bsd deposlts,
glaclal-putwash plains, and many of the long
valleys characterlatic of a reglon strongly
dissected by streams and further deepened by

laciel erosion now 1lle below sea level.

us many ground-water developments in south-
0a8tery Alaslka will necessarlily depend on
obtalming weter from one of a variety of hard
rocka and, in general, low ylelds may be ex-
pected, Further, enoroachment of sea water
commonly may be & problem. Unconsolidated



OOCURRENCE OF GROUND WATER

sediments are not entlirely lacking, howsver,
es for exampls the outwaah plain of the
¥endenhsll Glacler near Junéau and, rather
rerely, deposits along stream bede traversing
gently sloping land. It 1s thought that

thage should be explored first wherever
possible becauss hard-rock wells, in general,
bave rather low yielda and rasults of drllling
them are¢ unpredictabla,

In many places in soutbeastern Alaska
wave-cut benches occur, those from 30 to 100
ft sbove sea levsel belng well developedso far
&8 the writer has observed. These are mantled
by reworked glaclal till in places and in
fewer places the terracés are made up 1in part
of reworked tili. Such materdlal may dbe sult-
able for small ground-water developmepta 1n
aome places.

At Skagway the canyon ie floored by
alluvial deposits of apparently high parme-
abllity, and unconsolidatesd sediments of
Quaternary age are prasent st Haines. How-
aver, theme occurrences should bs thought of
83 gomemhat exceptlonzl when the province as
a whole la evaluated,

Revillagigedo Island
Ketohikan

Ketchikan lles on Revillagigedo Xaland
slong Tongass Narrows, esst of Prince of Walas
Islend. It ls the soutberomost wa jor Alaskan
community and Is an actlve, thriving communi=-
ty, having in 1948 a population of 6,000.

The main industries are fishing and lumbering.

T™e clty of Ketchlksn 13 located in part
along 8 vary narrow, low terrnoe on the ses
and, as at Juneau, increeses in population
through the ysars have led to location of
homesa on the high alopes mbove the business
area. The city obtains its water aupply (and
hydroelectric powsr) from s series of mountain
lakes to the southeast. There was no watsr-
supply problem there at the time of the
writer's visit 1n the fall of 1948,

Mountsain Polnt

¥ountaln Point lies mlong a rocky coast
10 miles southesst of EKetohiken and is a
community of about 125 parsons. Near the
senter of the community, homes are concentra-
ted along a small flat sraa about 100 ft above
sea lavel, but slsewhere small homes are found
along the beach or clinging to the precipitous
billaldes.

The communlity is a growing residential
area and is connected with Ketobikan by bigh-
waYy.-

9%21251---The area 1s underlain by hard
rock with little, 1if any, alluvinl oover.

The bedrock la clagsed as greenstone volcanlics
of Jurasslc or Crataceous age (Buddington and

Coapin, 1929, pl. 2).

Water supply.--The greater part of the
communlty 1s Berved by a amell ressrvoilr
bullt on a creek above the village. It 1s

now believed that shortages will result with
moderate Llnoresses In population. Furtner,
several outlying homes that are definitely a
part of tbe Mountain Point community are not
supplied from this source because of the ox-
pense of installing a long pipeline to theae
homea.

In the typa of rock present, drllled
wolls will obtain water from randow flssures
in the rock, but nothing indicetes ¢hat ylelds
will be large. On the other hand, Lif the cost
of increasing the surface-water supply is
great, 1t would be worth while to conasider
obtaining the moderate amounts of water
nesdosd frow wella, Becsuse no sdditional
stream aupplies are readily avallable, it is
bolisvad that & gseparate supply for the now
"detached” aouthwest end of the community
might be most economically provided by wells,
a8suming that moderate ylelds are obtainable.

wackef

Waaker Cove lles along the shore 5 miles
nortbwest of Ketehikan, Althougb ouly a few
homes are located there nmow, it msy be the
site of a largs pulp mill in the neasr futura,
The mill would provide 1lts own water and
hydroselectric power from somewhat distant
streems .

Wnipple Creek

The Whipple Creek area lles along the
coast 8 miles morthwest of Ketchikan and 3
miles northwest of Wacker, It was visited
briefly on December 2, 1948. Thla area le
now uninhabited except for a few cabins along
the shore end s Civil Aeronautics Authorilty
atation st the Iar end. RBowever, l8nd was
theu 1In the process of being relesged for
homeateading.

The ares, according to plaens, 1a laid
out in-four tiers of plots along the coast.
The firast tler wlll be cliffy besoh-{ront
plots; the other tlers will be on ground
rlsing gradually from less than 50 to adout
100 ft sbove sea level, Beyond the homeatead
area the ground cootinues to risé gradually
to the bsse of low rounded mountalns more
than a mile away. Whipple Crssk traverses
the goutheaat portlon of the ared. In son-
trast to many streams in southsastern Alaska,
this gtream has ¢ low grade and is flanked by
"gravel" bars in places.

Qgglg%z.—-The arsa ia underlaln by hard
rock on which a few inches of alluvium is

present. The bedrock adjscent to Whlpple
Creek 1o voloanic greenstone of Jurasale or
Cretacecua age, and farther up the comst the
rock 15 8late with interlaysred sendstone of
Tr&nn§io age (Buddipgton and Chapin, 1989,
pl. 2).

Wator supply.--¥hen a commuonlty is eg-
tablished and incorporated it may prova mosat
logical to dam ¥Wnipple Creek and uge Lt &8 a
source of supply., However, during the forma-
tive years as settlement progresses, most re-
slidents will be wlthout a water supply unless
ind{vidusl wellys are constéructed. Iudividusl
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woll supplles will furnish only & partial
answor to the problem, bscauge private sewage
disgosal by cesspools in hard fissursd rock
will elmest certalnly lead to looal contemina-
tion of the ground-water aupply.

No asimple and lnaxpensive solution ap-
pears for the water-supply problem there.
The beat solution might be for small groups
of residenta to drill wella on higher ground
to furnish water to homes on lowar ground.
To avold polluting the ground-water supply
the residents high on the slope would have to
ingtall plpe lines to lead their sewsge off
st lesst several hundred feet dom aslops.
Even this plan bhas 1ta impracstical aspaeot
because the nature of the ground 1s such that
burying hoth water and sewer pipes aufflclent-
ly to prevent freesing would be very expen-
ai;z, aven though the climate there 1s rather
wlld.

Ths most 1likely eventual solution, utili=-
zation of Whipple Creek, would be unfavoradle
to the extent that gravity feed prodably
would not be possibls becauss the atresm flows
through low ground, The sanitary quallty of
the water ocould bs Improved by drawing the
water from wells in sandy beds adjacent to
theo oreek. Percolation of the gtream water
through the aandy beds to the wells should do
wuch to clear up the conteminstion that un-
doubtedlg will reault from settlement ip the
wmapteorahed.

When the pulp mill i1s eatablished, 1t is
logloal to expect that many of the nil1 work-
ers will lmmediatsly take up avallabls laend
in the Wnippls Creek area and the water-supply
{and sewage-dflsposal} problem will becowe
aocute shortly thereafter.

Prince of Walss I3lsnd

Prince of Wales Island, on whloh Hydaburg,
Cralg, and Klawak are sltuated, i3 the large
gouthemmoat outer 1sland in southematern
Alaska, wost of Ketchiken, It extends from
the 1n%ernabional boundary (whlich rung eaat-
west) northward for a distance of about 120
mllea. On the emat 1a Clarence 3tralit, one
of the doriinant north-south waterwsys of the
Xo9ide Peasage. On the west a few 3mall
1slands lls between Prince of Wales Xsiend
and the Pacific Ocean. '

Hydaburg

Hydsburg 13 on the southwestern slde of
Prin¢e of Wales Island, ebout 30 miles north
of the international buundary, eest of the
ama 1) Sukkwan Island from which 1t i3 aeparat-
84 by the Sukkwsn Narrows. It 1s an Indlen
fishing vlillage having about 400 inhabitents.
Maoy vwmall power boata are owned by loaal
inhabitants. A community-owned cannery,
recantly destroyed by fire, 18 now being re~
bullt. A modern 3chool is mainteined in the
village by the Alaska Native Servioe.

The town ia served by one airlina whlch
ocalls daily, weather permittling, using two-
or oné-engine seaplanes. Hall-ﬁoat gervioe
1s less frequent.

The writer visited Bydaburg on December 8
and 7, 1948. The resarvoir from which the
town obtaine its water supply was visited
with Floyd Rugsel, the school principal, and
Mr. Grant, acting for Mayor Charleas.

Topography.--The villags is on a rock-out
bench at the foot of a mountaln end extends
northwest-goutheast along the shore. At the
northwest and of the village the bench widens,
and reolling ground, probably less tham 100 -
ft above gea level, extends inland a mlle or
30, A large stream flows out of the hills,
crosses thla area of low ground, and dis-
charges tbrough the village proper,

Geology.--The roock aropping out in tha
village is black limeatone. Along the trail
to the dam an alluvial cover 1s present 1n
which limsatone fragments were noted. As
the dam is approeched the ground rises sharply
above the bench land and the dem ltself is
set in grenite. Tne Hydeburg aree i3 under-
lain by rocks of Devonlan ange, largely
graywacke, conglomerate, slats, limestone, and
assoclated volcanios (Buddington and Chaplno,
1929, pl. 1),

Water supply.--The town is supplied by
water from a regérvolr with a wooden dam,
about 9,300 ft diatant. Wood-stave pipes
bring the water from the dam to the village
distribution system, The supply has dbeen
ample but Aifficulties with low pressurse have
been exparienced, in large part owing to the
wasting of water to prevent poorly buried
distribution lines from freezing. Ailr looks
in the main line from the dam mmy have &lso
contributed to the dirfficulty.

Town officials have considered raising
the dam 8 ft, and developing small samounts
of hydroelectric power. Stream-flow measure-
ments would be nacessary to Indicate ths
desirability of thla action.

According to A. Beker, dlstrict sanltarian
of the Alaska Depertment of Health, ths water
gupply 13 contaminated from time Lo time and
requlires chlorination.

Water-supply problems at Bydaburg appear
to be those of dlstributfon. Improvement of
existing faollltieg 13 needed rather than a
source of additioval water.

Craig

Craig lies ebout 28 miles north-northwest
of Bydaburg, on an ialand st the weatern side
of Prince of Wales Iesland., A group of very
small islapndes lie between Cralg and the Pacifioc
Ocean. ’

Cralg 18 also a fiahing village, having
about 500 Iinhabltants, many of whom are na-
tives. A large canvery at Cralg owned Dy
Iibby, McNell and LLibby employas a& few looal
laborers. Several powar flshing boats are
owned by loosl residents and a small sawmill
1a in operstion. A modérn school 1las main-
tained by the Territory of Alaska.

The town 38 seérved by one airline which
calls daily, woather permitting. Mall-boat
service ls iesa frequent,
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Tne writer vigited Crsig on December 3
and 4, 1048.

Jopopraphy.--The village is on an 1slend
apout 2,300 ft long extending sast-west,
Throughout most of its length the islsnd le
about 1,600 ft wide, but a warrow area near
the east ond is only 80D [t wide, The 1slsnd
riges gradually to a heilght of 150 ft above
sen lovel a 1ittls west of the ocentsr.

Irmedlately east of Craig le another but
gmaller lsland that separates Craig from the
"masinland™ (Prince of Weles Ysland).

North of the point at which the road from
Cralg touoches ths meinland e low wave-cut
terrece 18 developed to a swall degres; south
of this polnt the terrace extends for several
nundred feet.

Geology.--Kot much could be learned abhout
the geology of the area, owlng to the snow
oover. Ko rock outorops were seen on Cralg
Island. (The islsnd was wmapped ks Misatasip-
plan llmestone, acsording to Buddington and
Chapin, pl. 1, but the float (loose rock)
appeared to be of volcanic origin. On the
mainland, rock out¢rops were not found nsar
the dam, but to the south, along the beach
treil to the spring used by the ocappnery, the
rooks were largely felsite and voleanlc
breccla, The spring, located about half a
mile up the slops, issues from & limestone
bed. This aresa ts mapped aa Devonlan sedi-
msntary rooks and associated volcanloa,

Watexr gupply.--The town {& supplied with
wetor from 4 wood-dammed reservolr located
on the meinland mountainasids, The regervolre
ts 3,000 ft from the villsga, &t a reported
eltitude of 478 It mbove aae level, Where
the 8-inch 1ina is bled to pravent freezing
at night the flow was estimated to be 50 gpm,
It wra said that in the reiniest sseason the
flow may bs thrss times ms great, but the
guantity of weter 1s not sufficient to asppply

the town at al) times, Ilttle opportunity
exlsta for increasing the dem storage or
capbturing additional water from other surface
80uUrces, '

The flow from the spring used by libby,
¥cNeil and Libby 18 piped to the cannery.
The flow at the cannery on Decembar 4, 1948,
was about 50 gpm; another 100 gpm was over-
flowing at the spring. This water 35 used
aboutng months each year, in conjunction with
an edditional small supply from e stream. An
anelysis of the spring watsy 13 given In
table 2,

The town is now planning to install an
elevated storage tank to alleviate 1ts present
shortage end hopes elso to pump from the can-
nery 1ine at night in summer, when the cannery
normally 1s not operating.

Rotimating a need of 100 gpd per person,
the town's requirements are, then, about
50,000 gpd or about 40 gom, or approximately
the minimum amount now avallable. Ereotion
of a sgorage tank, now balng conaldersd by
the town, may alleviate much of the preaent
diffioulty, but burying the mains properly to
eliminate the nacessity of blesding them in
cold wegtber will elao be necessary to insure
sufficiont watsr at all times.

It was tha consensus, however, that the
amount of water avallable is too close to ths
minimum requirements for gafety and comfort,
and a moderate increase in supply 1s most de-
airavle.

No additionel atreams or springas are
avellable near Cralg. According to Viotor
Rivera, the capaclty of the preesent reservoir
could not be inorsased except at considarable
expense. Further, it seems uwnllkely that an
increage in storege would bs helpful, sa the
total flow of the stream La uged for months
at =2 time.



Table 2.-- Chewical anzlyses of water from selected wolls and springs in Alaeks
Results expresaed in parts per miilion -

Analyses by Gsologtcal Survay.

Cald Mag- So- Po- -
th |81lica Iron Sul- | Chlo- | Fluo-| Ni. Dis ; D
W:il Owner Location (?.ggt) (310) (Fe) clum ne- dlvm  tas-| Blcare fate ride ride | trate | solvea | Boxdness oolgg:ced
: (Call  stum {Na) aium, Domets|  (go,) |  {ca) () | (Nog) |solzds | &e Gutoy
(ug) (K) | (RCO4)
1 Klawak Spring | 7.9 0.47| &8 4.1 8.2 188 T 6.0 0.3 0.2 180 157 beo. 2,1848
2 Mbbiimhl Cratg Spring 4.5 .01 28 3.1 8.7 98 7.1 7.2 -4 .0 104 83 Dec. 4,2%48
& I4bvy
3 L. Wytre Bower 3 6.6 32 £.8| 2.9 405 897 3.0 114 o W7 878 20 Bec, 12,1948
4 | Chamberisain Homer 1156 S 70| 55 14 56 356 3,5 14 .2 5 360 194 Dec. 11,1948
and Yatson .
5 Martin au?—- Anchorags 128 is a 0. e vee 5.3 210 2 4 2 .2 158 Sept. 9,2950
division
6 | R. Atwood Anghorage 150 4.8 03] 22 37 &74 188 381 705 .2 7 | 2,010 207 Aug. 12,1948
7 | Huntley Palmer 78 7.0 021 41 4.8 8.5 108 40 5.0 a.0 1.6 185 122 Aug. 20,1940
B | P. Leeter Palmer 37 16 .06 76 20 3.4 266 38 42 »01! 38 388 490 Aug. 26,1548
9 | Town Faluoer Spring | 1& .19 42 6.6 2.9 1 1.3 150 6.2 1.8 ol 2.0 149 128 July 25,1940
10 | A.R,R. Wansilla 22 18 .08 b4 6.1 5.5 8¢ 7.6 5.2 ey 9.9 122 es Aug. 31,1949
11 | ¥. Churohill Chickaloon - - 17 7.15 | 5% 24 49 378 3.1 28 .2 ot 366 246 Sept.26,1049
12 [ A.R.R. Glenn Allen 203 40 32 ‘s ’e e 304 L 63 . 3.4 san 278 July 19,1680
13 | CAA Gulkana 203 42 .86 va .- . 288 28 2350 .3 4.8 - 485 July 19,1960
24 | Reaort Maniey 8pring | 59 » 80 5.3 .9 pe1 5 8.2 85 48 ago ‘e e €17 26 Aug. &,1915
15 | 8t. Marka danana 18 28 2.2 B4 25 8.7 370 14 8 .2 2.3 362 312 Xy 5,1948
16 Falrvanks 196 28 L a.l 49 13 6.9 206 X7 2 4 & 218 178 Aug. 20,3947
17 | M. Agbabs 19 15 a ,04 T3 16 i1 248 51 18 e 18 305 248 Aug., 20,1847
28 | U-Drive-It 52 24 a 2.2 &1 14 12 240 25 8 -8 2 264 210 Avg. 20,1947
18 | A, PLinen 108 24 a 47 83 8 15 304 32 21 2 -8 345 231 kug. 20,1847
20 | Aroy Pereom-
froat Station 122 45 e 18.0 134 3 59 208 2.7 g 1.2 .8 771 210 Aug., 20,1047
21 | Road USGS 3 MeOrath 101 27 07 69 37 12 144 196 1.0 6 -9 404 299 Bept. 2,1948
22 | Road UsG8 3 ¥cOrath 140 21 .07 jxee -1 17 240 378 12 7 38 735 572 8ept. 7,1048
23 | Buffalo Lodgs | Big Delta 117 9.1 .27 »e .. v 84 30 2 L0 L.l P 108 July 18,1650
24 Alrfisld Big Dalta 200 8.0 .03 41 8.7 6.4 127 40 4,0 ave 2.0 174 138 July 14,2840
25 Mclrath 250 53 11.0 64 61 .o 1,340 £.b 4.0 o -4 v 410 Aug. 16,1948
26 | T. Glapler ¥cOrath 28 15 1.9 120 20 62 578 30 6.6 2 2.2 54) 362 Aug. 16,1048
27 | A.H.8. Hosp. [Kanskenak® 64 7.2 5.0 13.0] 3.6 .4 85 3.2 10.6 e 17.7 T1.8 47 Ju%y 12,1940
28 Ciroled Oppar 88 02| 21 2.0 172 97 248 20 vee 600 &8 Toly 16,1949
apring
29 cirols® Cold 13 ‘e ‘e s 7.6 18 2.3 5.2 L.0 1.0 ree 10 July 18,1849
spring
30 | R.C., Co- Tanana 50 23 2.7 i1lé 33 | 9.4 2,4 387 7.8 69 e 1.8 488 425 July 19,1915
31 | Misgtion Anvik 72 5.0 | 128 38 25 10 466 4.3 78 Ve er. 553 476 Aug., £2,1916
32 | Submarine camp Nowe® 38 68.4 2.0 197 _1,860 283 320 3,608 e e ) 7,320 |1,540 July 8 1940
33 |U.85.0.8. Eotzebus ag 9.7 -7} 640 |L,800 14,100 1,770 | 1,610 26,200 .. |86,306 [8,370 Aug. 16,1049
34 | U.3.0.8, Kotzebus 273 51 194 |39 3,490 1,800 9.0 | 5,670 «+..[10,800 |1,B90 Aug. 29,1649
s Ratloate.
b Includes sluwminum. .
e Anglysias by Alasia Dept. of Health.
4 pH 7.3,
e pH 5.9,
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Test drilling on the mainland on the low
bench along the rowd (snd pipa line from the
dam) might eatablish the avallability of ground
water in that erea. Moderate supplies may be
availebls and amensable to develoymant with-
out danger of salt-watsr ocontamination.
Additional supplies, 1f nesded, might be
developed back from the shore east of the
road.

Smaller amounts of water wmight be avail-
able from a well or wella drilled on the
1sland, but it probably would not be economi-
oal to develop water thers, inasmuch as the
pipeline is mlready leld to the mainland,
where the asalt-water problem would be less
important or even negligible,

Klawak

Klawek l$as about 10 miles north-north-
east of Creig, Idke Craig it {s sltuated on
an ialet, which 19 sllghtly less than e mlle
long and slightly wore than a guarter of a
mile wida, It is an Indian fishing village
of about 400 Inhabitants. Many powsr fishing
boatas are owned by locel citlgens and e sannery
18 slao owned locally. The citizens are de-
siroua of building & cooperative ccld-storago
plant.

Klawak waa visited on Decembar 2, 1948, -
The raservoir from which the water supply is
obtained could not be reached beoauss of heavy
gnow cover, but facts pertaining to the ayatem
were obtained from Mayor W, Paratrovitch and
memdbers of the town oouncil,

Topograghy.--The 1slet on whioh Klawak
1s located rimes to an altitude of 265 f¢ on
the south end and to 202 ft near the north
end, At 1ts north end 1t is separated from
the mainland by & narrow bench which is aub-
‘marged at high tlde. The mainland la low at
the water's edge but rises gantly 4o mountein-
ous terrain. Thsere appears to be an exten-
slve but incompletely dsveloped bDench leas
than 100 ft in altituvde,

Geology.--The village 418 underlain by
gray fossiliferous limestone. A few small
springs lssue from limestone at an altitude
of about 35 £t gbove bigh tide (Tuble 2).
The bench connecting the mainland and the
1aland 1s underlain by volaanlc rocks.

Water supply.--The town 18 supplled with
water from a regsrvolr on a mountain slope
nearly 3 miles t£0 the aoutheast. The supply
18 ample for present uaaa, although in winter,
wnen lines are bled to prevant freezing,
realdents on higher ground are commonly with-
out water, Thie diffloulty oould be remadied
by burying distribution linea properly., How-
ever, the supply is not sufficlent to support
the propoaed cold-storage plant; further, at
times of peak operatlon of the prosant cannery,
low water pressure 1s eéxperienced by consumers,
An analysis of the water $n given {n table 2.

Local cltizens seém agrend that the
present dam was located too low and that a
dam to replace the present ome ehould be built
in & 6lean rock basin about 1,000 ft upstream
from the preasnt dam. Oreater preasure and a
more ample supply, free of ailt and organic
diacoloration, 1s sald to be certaln 1f this
s done.

Such aotion may well be the answer to
the present problem, However, the present
system cost $32,000 in 1938. A new dam even
woro distant in the forested mountsina, plus
the cost of replaolng and adding to the now
old wood-stave line to care for ths addition-
al preasure, might make this plan prohibitive-
ly expenasvs, The devslommant of hydroelsae-
tric power in connection with the proposed
dam has not been consldersd, nor ars date
avallable for such consideration.

Oround-water supplies may be readily
avallable on the mainland a short dlstance
from the 1sland. Ximestone lenses may be
present thet might yleld oopious suppliea of
water. However, if ground water ls conetder-
ed, the coat of & well, an elevatad tank, a
pump, and the coat of operatlion must be teken
into account.,

Wrangell Islend
Wrangell

Wrangall 1liea on the northern end of
Wrangell Island, en islend of intermediate
glze lylpg cloge to the mainland east of the
north end of Prince of Wales Ialand, ,Wrangell
is at the north end of Baatern Passage and
about 10 miles south of the month of the
Stikine River.

Wrangell 18 & fiahing villege of mbout
1,200 inhsbltantas, of whom about 500 are na-
tives. A large sawmill, not now belng opsra-
ted, is mituated thers. A shrimp cannsry s
1o operation duripg the summer months end
many émall power fishlng boats are owned
locally. Wrangell is & port of 0all for aome
steemships., Tourlsta, who come to view the
totemas and descorated councll house, provide
some local income,

In company with Victor Rivera and A.
Bakter, the writer vislted Wrangell on Dessmber
9, 1948, The reservolr from whiah the town
water aupply is obtained was vislted with
Mayor George Ounderson, melntenanceman Frank
Zepp, Lee Bllls, and M, K. Custard.

Topography.--Wrangell 48 on a low bench
along the western shore of the northern point
of the islapd. Behind the town the ground
rises to e muskeg-oovered bterracs perhaps 100
ft above sem level., Thia higher terrace ls
2 or 3 milaes mlde and conatitutes all the
northern end of the ialand axcept for an 1so-
lated mountaln which rlses to an altitude of
457 ft end forms the northermmost tip of the
18lend, Less than 2 miles to the south and
east the main mountaln mass rises to an alti-
tude of 832 ft above mea level.

0¢0logy.--Ths rocks along the beach at
the north end of town are black slate, The
entire northern area 1s underlain dy "phyllite,
quartz phyllite, follated guertzlte, argil-
lacsous and micaceous phyllite, and looally
slate” that 1s "probably Ordovicisn to
Jurasgsic or lster"” in age (Buddington and
Chﬂpin, pi, 2) .

nggz s*pglx.--Tha ¥rangell weter supply
1s obtalned from & resarvolr on the mountein

alope 3,500 ft esst of towm at an altitude

of 336 ft above sea laval. The supply 18 not
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quite adequste. -Ia the winter, when stream
flow S8 at & minimm and diatr{butlon lines
are dled to prevent freezlng, homes on nigh-
er ground are without water. During the time
the cannery is in operation, low preesures in
tha dtstribution lines sre also common.

It 18 1llkely that soms relief from the
present dirfiou{tien might be obtalned by
protecting the dlatributicn lines from freex-
Ing auvd by lnatalling a largs capacity tank
in town, tut even so, the supply would be in-
gdeguste 1f the eawmill, now in the bands of
a receiver, were to resume operations,
According £o loecal muthorities, the cost of
epproolably increasing the capaclity of the
roservolr would be $50,000 to $90,000. Ob-
viously, 1t would be deairable to agoertalin
if grownd-water supplies might be obtalned
aloao to the town at lowsr cost,

The writer beligves that the muskeg-
coversd higher terracs ilmmdiately in back
(east} of town might bs profitably explored.
Bome roads approach or enter this area, and
raaching possible drtlling sftes mey not be
diffloult. The rock types, so far as water-
bearing sharacteristics are concernad, range
from poor phyllitlc rocks to much more favor-
able quartzitis types, Exploration would, of
neassaity, seek out areas of favorable rocka
before holes are continuea to deptha of more
than 40 or 80 rt,

Mitkof Island
Potoraburg

Potorsburg is situsted on the nerth. tip
of Mitkof Islend, east of Kupreanof Lsland and
ust wast of the mainland across Prederick
ound .

Petersburg 1s a thriving cormunity of
sbout 1,360 Snhavitants, of whom about 400
sre natives and the othars are largely of
S8candinavian extraction, 8ix cannaries are
sftusted there and many fishing boats are
owned loocslly. The town 1s & port of call
for sowmae of the larger steamshlyps.

Peteraburg was visited on December 11,
1648. Wr. Dessrtes, in charge of the water-
morks, wes contacted end the local situation
wag discuueed.

Toppgraphy.--The communlty 1lies om the
woest shore of the northern tip of tbe 1laland,
on a4 very iow, npnarrow bench., Behind the
town the land rises gently to e soméwhat high~
er broad terrace of conaslderable extent, whioh
in turn rises gradually to the foot of the
mountalpa mbout 2% to 3 miles to the south,

Oeology.—-Beavy snow aover prevented
observation of any rock outcrops. THowever,
tha Petersburg area is underlain by "gray-
wacke, dark-gray slate, and conglomerate with
some interocalsted bads of tuff, thin layers
of llmestons, end small limestone lentlila,”
of Jurassic or Craetaceous ags (Buddington and
Crapin, 1929, pl, 2).

" Wpbtep euppiyv.--Peteraburg has an ample
supply of water obtained from the mountsina
to the south. The aveilable aupply mas re-
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cently inaressed by installing a second main
from the dam, Th& pressure is kspt low to
prevent strain o¢n tge 0ld distribution syatem.
The water 1a disoharged into two tanka on high
ground' back of town,

Kupreanof Ialand
Kako

Kake 1168 on ths northwest end of Kuprsanof
Island just off Frederlck Sound. Ib is
approximately midwey botween Petaeraburg to
the east and 81tks to the west. It is an
Indien filghing village and has a population
of about 400, Many smll power boats are
ownad by looal resldents. In addition, about
a4 mile to the southeast of the village,
Seattle ipterests operate a large cannery in
the summer months, A modsrn school is main-
tained by tba Alsskan Native Service.

Kake was vislited on December 12, 1948,
The small dam, the town reservoir, and the
separata oannery gupply were visSted with
¥r, Bell and others.

hy.--The village 1s on a smell
wave-cut banch about 20 ft ebove mean tide
lavel. The oliffs back of the village rise
sharply to an altitude of perhapa 100 ft, and
at that level another bench is developed over
a large ares,

Gs0lqgy.——The rooks expoaed along the
beach ars 1ar§ely orystelline limestone. The
area 15 underlaln by rocks of Devonrian age,
predominantly grayweaoke and asaoclated tufla.

Water supply.--The town supply ia obtained
from & small resérvolr on a very smsell stream
flowing in an alluvisl valley Just northeasgt
of the village. The supply 1s inadequate, the
pressure bhead is low, and the webter available
1s unertisfactory becsuss of high color, The
topography is suoh end the stream so small
that 11ttle would be gained by attempting to
increasge the haight of the dam.

The aannery eupply is obtained from 4
stream dammed in & rock-cut gorge high in the
hille southesst of town. Thie strsam 1ig

"adequate to aupply the cannery at full opera-

ticn. At nighte, when operations are suspend-
ed or at s minimumm, the excess water from the
dam 18 brought down to s amall hydroelectries
plant and sufriolent power 1s generated to
supply the lighting system of the cenmery.

The aystem is ectuselly in use about 2 months
each yemr.

It 18 pogslble that a satisfactory solu-
tion to the presept problems at Kake counld be
reached by srrangling with the cannsry inter-
ests to obtain 8 part of the water from the
cannery gystem., However, other poesible
sources of supply way be explored.

Small supplies of ground water mignt be
obtained at the foot of the cliff immedlately
behlnd the village or at the mouth of the
small vallay in which the willags dam s lo-
cateds There would be Alatinct dangsr of
salt-water contamination at thosa aites, and
wells developed there would have to be pumpad
at various rates to estadlish the highest rate
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of disoharge possible without contamination,
It seems more llkely that better results would
be obtained by drilling on the hlgh ground in
back of the vlillage. A road probably could be
out past the village dam to the higher muskeg
£t to permit entry of a drill rig. On the
bigh terrsce the watar level probadly would be
reasonably olose to the surface and, with a
moderate l1ft, the water could be delivered

to & tenk at the surfaca, which in turn would
supply water under ample head to the consumers
in the village below.

- Baranof Isgland
35 tka

81tka 1ias on the west coast of Baranof
Island on the Gulf of Alaske and is about 100
wmileg west of Pstersburg and on equal distance
south-southwest of Juneau.

The city of Sitka, founded by the Russisns,
has a population of about 2,300, Another
1,000 persons dwell on Jeponski Isiand (Mount
Bdgecumbe) acrosa a parrow atralt,

Plshing 18 a major 1ndustry but theo
achool and hoapital of the Alaskan Native
Service on Japonski Island end the Plonsars
fome erd the Preabyterian Sheldon Jaockaon
Junjor Collegs at 3itka also are of lmportance
in the local economy. One large sawmlll ls
asltueted in Sitke, and tourists call in the
summér months,

Bxpsnslon of industrial ectivity 1a fore-
seén in the proposed erection of s large pulp
mill at Blue lake, 6 miles aast. An additlon-
al 400 families will be brought 1nto Sltka if
this projeoct materiallzes.

The ¢ity Lle served by dally flights
(weatber permitting) by small amphiblen planes
4o Juneau and to KakXe and Petersburg. Sltka
13 8 regular port of ¢all for ateamars plying
the run between Seattle and southematern
Alagkan ports.

The elty was visited on January 27-28,
1949. Dr. Cnarteras, Mayor of Sitka, and
Wr, Oalvin, town olerk, were contacted, and
additionval information pertaining to the city
water supply was obtained from Viocent
Beauchamp, manager of public utilities.

The business center of the city 18 on
Sitka Harbor but the town extenda about 2
mile to the emsat along Crescent Bay and 1}
miles to tha northwest along Sitke Channel
and back from the ¢oast about a quarter of e
mile, Most of the population, howsever, is
concentrated within a half-mile radius of the
harbor docks,

Ignggnﬁgu1.~—tne ground rises gently from
the ae®s to 8 merine-cut terrace about 50 ft
abovo gea level, This tarrace is of conslder-
able axtent, and the base of the mountsinag is
nearly a nile from the coast. Some of this
area 18 sottled, but much of the low land out-
gide the clty linlts remins a mugksg swamp,
At the @astern end of the corporats limlits

the terraceé ls oroased by the Indifan River,
Swsn Laks, ebout half a mile long, is near
the centdr of tbe coxporate limita,

1}

Goolagy.--The area 1s undarlain entirely
by dark cowpsct graywaske, ao far as could be
obaserved, and the level land and gentls slopes
are mantied by s fairly thick alluvium, in
part a talug-type mhterlal condlgting of angu-
Jar boulders in a sandy-elsy matrix. Common-
1y, at leaat 8 to 10 ft of volecanle ash over-
1lies bedrook. It 1ls apparent that the uncon-
sclidated material 318 generamlly more than 4
It thick, as no difficulties were encountersd
in burying water and gewage lines to that
depth., On one rather ateep slope more than
18 ft of alluvium is prasgent.

Water 1y.-~The largest part of the
punlcipal supply ls obtelned by gravity feed
from Caecada Creek, about 3 miles northwest
of town., A secondary supply 13 odtained from
the Indlan River, Water from thia aource is
pumped into a 500,000-gasl @alevated tank,

The syatem furniahes suffleient water for
the city and Japonski Yasland, but in the early
summer months the reserve ias very low; near-
gnortages have algo oocurrad L{n cold pariods
when lines were bled by consumars to prevent
freazing.

Although the present supply Ls adequate,
odditional wabter probably will be nseded 1if
the proposed pulp mill is located near Sitka,
The thought thus far hes been that, aftsr
increasing the size of the reaervolir on
Cascads Creek, an additional supply of about
120,000 gpd might be provlided by bringing 1in
water from Blue lake, 6 miles distant, at an
sstimated cost of $260,000,

It is the writer'sm opinion that the feasl-
vility of obtaining ground water might be
profitadbly fnvestigated. The quantity of
water nesded, only adout 100 gpm, might be ob~
tained from one to three wolls of moderata
depth sunk into bedrock in the flat areas back
of town, at a fraction of the cost of develop-
ing thse Blue lake supply. 1§ 1g also possibge
that a good supply wight be odbtailned from a
wsll sunk in the bed or on the danks of Indian
River 1f any appreclable thickness of sandy
£11} {8 present.

James Bay

James Bay compunlty lies along the coast
oaat of Sitks end conslsts of about 20 homes
along & low rocky beaoh. Some of these howmes
are without water, 8 few use springs, and two
have dug wella, Falrly high on the slope
B, Hodges has a well dug in fill to a depth of
18 ft. The depth to water in the well is 9
I't below the surface. The water is clear snd
fairly soft and the well furnishes an ample
;upply to the elsctric pump supplying the resi-

ence.

It sgems likely that most people in the
area can obtaln water from aimliler dug wells,
but in a few places bedrock will be encounter-
88 and completion of & dug well Ln such places
will bs difflcult.

Chichagof Island
Hoonah

Hoonah lies on loy Stralt on the saatern
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shore of Oblebagof Island, about 40 mlles
‘wapt-southwest of Juneau. The oommunity con-
418ts of about 600 natives. Fishing is the
only ooocupation, and a large privately-ommed
cannary 13 about 2 miles west of the wvillage.

e 18land ls @ "flag atop" on tbe Juneau-
8itka alr route. In nddition the town ie
served by walld boat and occaslonal frelght
vesgels, Hooneh wes visited on Jenuary
30-32, 1949. The beach srem amouth of Boonah
was vislted with George Martin, A recent 6-
foot fall of anow prevented a detalled Lnspoo-
tfon of the terranse.

Topography.--The village 1189 along a
narrow beach on the ees. Adbout half & mile
to the south the beach wldena and an appreol-
&ble erea of low ground ls present, dbut to the
2grbh the besch narrows and cliffs rige from
e sen.

GBeolouay.~~The rocks exposed along the
bsach north and south of the villags are dark
thin-bedded Psleoczodc limestons and volcanlcs
(Buddington and Chapin, 1929, pl. 1),

¥etor guppdv.--The village is supplied
by water from a reservolr adout 1 mile dls-
tent. The supply 1s generally adequate
ecoording to Mayor Herry Douglas, axoop£ for
short periods 1an the dry summer or {n the cold-
o3t part of the winter when water 14 wasted
to prevent freesing. Conatruction of another,
highsr dam, st & ooat of more than $30,000,
heg been contemplated.

As the sres 13 underlaiv by llwoatone,
1t sesms likely that woderate supplies of
ground water might be easily avajlable st
relatively small sost, Howavar, altbough s
woll might be located suoceasfully on ground
sompwnat nigher than £he village where the
beech widens to the south, it would be neces~
eary that the pipé line be fed from 8 tank
rather than directly from the pump. Thls
008t must be conajdered if a supplemental
ground-water supply is contewplated.

Juneau area
Auke Bay

Tha Auke Bey community, which may be
conaldered a sudburb of Junesu, oonsists of
about 25 dwellings and stores lylng along the
north shore of Aukse Bay l.4 miles northweat
of Junsau asrfield. 7The area $8 shown on tha
U. 8, Geological Survey topographic¢ map, °
"Juneaw, Alaska-Censda," editlon of 1851,

Tepography.--The settled area lles along
the northeastern bank of Auke Bay, in part on
a narrow marine-cut bench about b £t avove
sea level. Behind thls partially developed
benah the mountaln mass risss rather ateeply,
snd in one place 1t atteine an eltlitude of
sebout 1,000 ft. Immedlately to the west, in
the Auve Bay recrestion ares, the bench dls-
eppaars and the road clings to the basme of a
preclpltous mountain slope. To the esst a
nerrow ook ridgz axtending north snd south
geperates Auke ke from the Bay. Auka Lake
1a half a2 mlle wide and threa-guartera of a
mile lony., It f{a feod from leke Creek on the
north and diecsharges lnto Auke Bay on the
southesst .
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880l0gY.--The area 1g underlain by slate
and metamorphosed braocla of Mesozole age
and Quaternary sediments heve baen deposl&ed
upon these older roc¢ks. The wiconsolidated
material that mekes the low terrece on which
the Auke Bay community atands appesrs £o be
{111 thnt wea oomewbat reworked by marlne
water during a higher stend of the ses.
Similsr materlal extending to & highar slti-
tude 18 sxposod about helf a mile weot of the
comnuriity and Is sean t¢ be a mixturs in which
olay (glascial flour) is preasent throughout e
mass oomposed predominantly of subengulsr
fregments of small gravel, This materlsl
probadly oocurs et a venesr on mapine ocut-
ruck benches except where preexisting valleys
have been f1lled to the bench lavel. Well-
sorted stream deposits #ppear to be abaent
lmmediately along the shore of fiuke Bay but
are aloost certainly present in the flpts
north of Auke Lake along Lake Crask. A large
ares of outwash-plain dsposits at the foot of
Mendenhall Olescier 14 present more then s
mile east of Auke lLake.

Thege deposits are mentlonad hers be-
cause a well located near the mouth of Duok
Cresk and vow operated by the Civlil Aeronau-
tics Adminlatration 1§ sunk in theseé deposlta.
The well, which ig 4 in, in Asmeter anad 80
ft deep, ylelds sbout 15 gpm to a centrifugal
pump. fhe wator has & temperature of 49 F.

No outwagh-plain deposita are pregent
In the Ammediate vicinlky of Auke Bey.

Oround water.--The likelihood of develop~-
ing moderate ground-water supplies. along the
ghoreas of Auke Bay does not seem good. Wells
penetrating slaty bedrock there might have
poor ylalds in relation to the ¢ost of con-
struction., At the bead of the bay, the marine
benoh extends somewnat Iinland. There the un~
consolidsted cover material may be considered
as a possible aource of ground water. How-
evor, It 1s not certain that wmore than s thin
veneer of cover maeterlal 1s present, or, if
preséent, that 1t 1s reasonably permeable. .
Teat drilllng will be pnacesssry before
slther of thess factors can be evaluabed.

The me tamorphosed braeccis betwaan Auke
Bay and Auke La¥e might yleld moderate amounts
of water to drilled wells., Yields should be
oompareble to thosse obtained by drilling in
well-jointed granite--tbat la, from & few to
8 fow tens of gallona per minute.

The low ground north of Auke Lake, sdja-
cont to lake Creek, offaers the best possibl-
litias for obtaining moderately large suppllies
of ground water in the Auke Bay area. Auke
Leke is o deep rock basin formed by scour of
an 10e tongue extending westward from the
formerly longer Mendennall Olacier. The
basin {tself formerly wae larger thsn it Le at
pregsent and has since been partially fllled ‘
by deltalo alluvial deposits lsid down at the
mouth of Lake Creek. These deposits should
ve falrly well sorted and very permeable,
Although the alluvial area 1s not large, witb-
drawal of water from the gediments abouiﬂ not
result in depletilon bacause of recharge from
looal haavy rainfall. lInfiltration from lake
Creek wiy alsoc ocour if the lake bottom 1s
not saaled by rock flour. -
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Pritz Covs

Fritz Cove Road lies on the west slde
of the Mendenhall Peninsula, extending south-
ward from the head of Auks Bay. The penin-
sula is a fairly symmetrical ridge, only
slightly modifled by remnants of & low marine-
cut terrace on the seaward side. Bedrook
there 1s metumorphosed breccia. Alluvial de-
poalta are very sparingly preaenc along the
low terrace,

Small to moderate ground-water supplles
probably could be obtained from drilled wells
located on nigh ground back from the gea.
Howaver, domestic suppllies might alao dbe
obtained trom individually dug wells sunk into
bvedrock.

In this reglon of beavy rainfall these
would bo every reasan to believe that very
shallow wglls sunk along the bay, on the beach
1teelf, would tap fresh water floating on
aalt water., The water level in such wells
would be slightly hnigher than ssg level. How~
ever, when it ls considsred thet the tlde
range 18 ususlly more than 10 ft and tldes in
excess of 20 I't ere not rare, it 1a aseen that
wells on the beaoh would neceasssrily be a
minimum of 20 ft deep in order that water be
prasent in the well at all times. Thus thare
would be dLfflcwlty in Insuring that weter
taken from the well would skim only the fresh
water, Further, with such large continual
movement of the tides, 1t seemsa very liksly
that the fresh-water 1ayer might be mixed with
salt water,

It 48 bolleved, therefore, that in this
area dug wells nhouid be locatod ot somewhat
higher altitudes back from the sea. These
wolls will encounter bedrock in many places
a short dfatance below the surfece dut should
be continued at least sseveral feet below the
water table, even though hard rock Is encoun=
tered. On gently sloping ground, water may
lle feirly oloas to the surface, but on steep
alopes or on stron§1y di ssected ground the
depth to water will be greater, Hawever, the
water level In suoch wells may vary only a
little with the rlse and fall of the tldes and
thers may be no problem of salt-water contami-
nation,

Tee Harbor

The Tee Harbor cammunity lies at the
south end of an inlet from Favorite Chennel,
a3 ghown on the Junsau, Alaska~Censds map,
1t conslatg of about a dozen dwellings and a
public school., The area is of more lmpor-
tance than 1ts size would indicate, beoause
docks ars being dbullt for the unloadinf
waterborne frelght for Junsau. By utilizing
Tee Harbor and 20 miles of highway to towm,
more than a day's shipplng time is seved.
The growth of the little communlity therefore
scems assured,

Topopraphvy.--The community lies on rather
low ground at the south head of a long, narrow
cove, On the east the mountain slope risas
precipitously and on the west the ground
rises less ateeply to an altitude of 160 ft
or more, To tha south 1s a tract of more or
legs level heavily forested land which appears
to have bheen built up during a 40-foot stand
of the sea,

0so0logy.~-The relatively flat, low-lylng
ground between the high hard-rock ridgea 1s
wndarlain by alluvial matsrial, of unknoewn
thiokness. This meteriel may be largely
narine aand f£illling an ©ld channel between
the two ridges. On the other hand, $f st the
time of the 40-foot stand of the see the low
ground at the south &nd of the cove waa not e
through channel but was a topographlc low
only Intermittently Snundated by the ses,
then the present unconsolidated material
repressnts old glacial till and debris thet
probably were only alightly reworked at thet
tlme.

Undeveloped suppligg.--The low-lylng
ground in back of the cammunity is the legicel

srea to explore for water supplies. It geems
possible that & propsrly oonstructed end pro-
teated dug well might yisld emough water for
presenht needs, Small-diameter driven or
Jotbted wells might be suceegsful 1f the
materlal present ls well sorted and if bedrook
or boulders do not prevent such construction.
If very sandy deposita are found, 1t will be
Aifficult to dig a well and drlving or jetting
may be nescessary. If bedrock everywhere lies
cloge to the surface or if boulders ars par-
ticularly troublesome, drilling may be the
only method by which en adequate water supply
nay b¢ obtalned.

Lynn Canal
Haines

Hainas 1ies on a southeast-trending
peningsule about 4 miles wide betwsen Chilkoot
and Chilkat Inlete, which merge to become the
Lynn Cenal. It 1s about 76 miles north-north-
wost of Juneau., The town has a population of
about 300 but there are also 50 people
(oatimated) at the nearvy Chilkoot Barracka,

a former Army post bullt in 1904 but now
privately owned,

Raines is the southern terminus of the
Reines Highwey or Ralnes "ocut-off" which runs
northwestward and connscts with the Alaske
Highway west of Whitehorse at mile 960.
Although Halnes has sn joe-free harbor all
wintar, the highway has not yet heen kept
open during the winter and there is very
little winter activity.

»

Baines is served daily by small amphiblap
planes and in the summer months 1s viaited by
steamers, An automoblle-ferry service hag
been eatabllishsd connéecting Halnes with Tee
Harbor. The ferry operstes only when the
ndghway is open.

Heines was viglted on February 1 and 2,
1949, Mayor Ira Powell wes contacted and,
on the evening of Pebruary l, local water~
supply problems were discusssd with the town
oounell,

Topography and geoleogy.--Heinea and
Chilkoot Barracks lie on relatively low ground
that forme & walst of about 4 sg ml on the
penineula between low mountsina. The mountains
are largely of granitic rock but the origln
of the unconsolidated material forming the
low ground {s uncertsin, slthough presumebly
it f8 glacial.
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8 8= *_fu «==The village 1sa
supplied by pipeline from e amall oreek on
the mountain to the south, Shortages are
common 6nd an additlonal supply of water s
needed. Exftra watser has been obtelned at
times from the Chilkoot Barracks gyatem,
but continuvation of this practios 1s not ocone
sldered desirable by the Halnes ocommunity.

Extension of the present pipeline for
2,000 £t would make possidble bringing in a new
surfece-water supply. However, this would be
somewhat expensive, conslidering the small
amount of additionsl water naseded,

Use of a tarn lake, high in & clrgue
bagain on Ripinsky Mountaln soross the Chilkoot
Rlvar, elready developed by the Army, mlight
bs conatdered, However, 1 7/8 mile of speocial
pipe would heve to be lsld and meintaired
agrogs the shirti gands of the Chllkoot
River. Such a prg?eot obviously would be pro=-
hibltively expéensive.

Oround-water gupplies,--8averal wells
have been conatruocted at irea, wlth the
following reaults, so far as could be deter-
mined from loca}l sources:

At Hayor Powsll's homs, near the business
gection, a dug well 40 (?) ft deep was con-
verted into a casad well, This well flows
now and 1s said to hsave ylelded 15 gpm to a
suotion pump.

At the old barracks just north of town
(not Chilkoot Barracks), a well was drilled
by contraotors for the Amy to a depth of
about 80 fv. It 1s reported to have yilelded
160 gpm in a short pumping test mads by ailr
14ft.l The watar wes nald to be salty but
local residentsa doubt that this report is
true., The depth to water in the well was
about 10 ft,

On the higher slope northeast of town,
a well was drillad to e reported depth of 512
ft, The well now ylselds about b gpm of fresh
weter, by natural flow, and ylelded about 30
gpm to an air=-11ft puwp. It is reported that
bedrock was not encountered in this well and
that four distinct weter-bearing horieona
were panstrated. The only apparént reaaon
for drillinﬁ to ths depth lndicsted appears
to bs that "Lt was good drilling.”

During the course of discussion with the
counoil members, the question of the fessi-
bllity of utilizing ths last-mentioned well
was considered, partioularly because the total
present needs of thse community emount to
only 20 gpm, Further, it was pointsd out
thet a 100,000-gallon (7) tank 18 located on
the mountainslide above the well and a 4-inch
pipeline runs past the well to the tank.
Negotlatliona for the scquisition of these
facllitlias by the town are now being carried
on.

1 Assuming two-thirds submergsnce of
the air line below pumping level and a water
level) 10 feet below the surface, the maximum
drawdown would be sbout 23 feet,

14

On the moming of February 8, 1848, with
Mayor Powell and Kr. McGee, tha 3-foot enow
cover mas oleared off and Lt was found that
the BlZ2-Toot w3ll 8til]l flowed. Bhortly after
the writer left Haines that afternoon, the
well was tosted bDrierfly with the fire-fighting
apparatus and, 88 nearly as could be deter-
mined, ylelded a minimum of 5 gpm with 18 ft
of drewdown, Arrangsments wers belng made to
test the well accurately for a longer peaiod
with a smaller-cspaolty pump.

It appears that a turbine pump with
about 100 ¥ of column might furnish enough
water, 20 gpm or more, to supply the present
needs of the town. Although this might be an
inefficient well, in comparison with one of
greater yisld, very 1litile capital outlay
would be needed, Ilater a shallower well of
higher ylold might be constructed, or the well
at the barracks might be put into gervice 1if
it proves to yileld fresh water.

Skagway

Skegway lies near the head of Talys
Inlet, about 90 miles pmorth-nortbwest of
Juneau and 30 mlles northeast of Halnea. It
1a the terminua of the “hite Pasa and Yukon
Rallroad, whlch connects wilth the Alsske High-
way at Whitenorae in Yukon Terrltory et the
head of navigation on the Yukon River aystem.

Although Skagway had a population of
36,000 in ths early part of the century, in
1948 1t had only 700 inhabitants and 1s remi-
nisoent of a western ghost town.

3kagway 18 served daily by small smphl-
bious planas and is a port of oall for some
ocean vessels.

The clty was visited on Pebruary 2 snd 3,
1949, and the data preesented here wers ob-
teined from Mayor Pat Carrol, Bitter cold
and high wind prevented more than a cursory
inspection of the areea.

opography and ge —~8kagway lies at
the mouth of s flat-fioored cenyon which is
leas then a mile wide &t the water's sdge.
The canyon floor 18 made up of alluvium,
seemingly deltaic glaclel-outwash sand and
gravel, The rocks forming the canyon walls
are largely grenodiorlite.

Water supply.--Skagway purchasses ltsa
water at wholesale ratas from the Skagway
Public Service Co. and distributes 1t at re-
tall ratss to the consumers, ¥lectric power
1s algo purchased on the same basls. The
water for both direct consumption and power
generation is obtained from Lower Dewey,
Upper Dewsy, and Icy Lakes, high on the moun-
tain above Skagway. The supply is small;
during the winter there 1s not sufficlent
water to aatisfy both water and power needs,
and power is generated by diesel englnea for
long pariods.

In the winter the water delivered is ao
cold thet slush ics or frazzle ice tends to
form {n the distribution llnes, end in the
wintay of 1946-47 the alty spent $5,000 in
introducing steam, generated by & loromotive,
into the lines to prevent frseging.
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In addition to the municipsl supply,
geverel rostdents have privats (ground-watser)
suppllea. Moat of the wells range from 16 to
30 £t in dsepth and ars 1l in, in dlpmater.

The water lavel {s 4% ft belom the surfacs in
the ¢centar of town. FPFurther evidenscs as to
the permesbility of ths alluvisl material is
the report thet the river loses. volume appre-

clably as it enters town, end slséwhoras saveral

large springs isswe from the gravels. One of
these eprings, at the railroed shops, is used
sz an smergency aupply.

It would appear to the writer that the
problem of winter water shortage and siush-

1ce formatlon could ba sliminatad by conatruct-

ing {probably vary aconomlosally) one or two
walls, A dsep woll would yileld slighter warm-—
or water than a szhallowar ons but, In any
event, the témperaturec probably weuld be aboub
40 F (gha mean oromel elyr temparsture at
Haipea 318 40.9 P}. A deep wall prodably would
alse have & alightly higher head than a shal-
lower well, meking for alightly more economi-
¢al pumplng. €Chilling of the watar could be
inhiblited by proper deslgn and size of astor-
age Lank; 1t might be desiradble to conaider
the practicablility of a complatsly housed
surface pressure tank,

Quif of Alaaka Reglan

TQBSKIQDEI and anlogz.——?he mountalnous
aree hordaring e f of Alaske and extend-
ing from Mount Patrweather to Prince William
8ound may be charactserized, for the vurposs

of thlg report, ms & ragion of hlgh, hsavily
glaoiated mounteina, many of whose peaks
attain sltltudes greater than 10,500 ft. Here
tbs grest Welaspina and Berlng Giaciers and
many lesser glaclera are preassnt. Aleng the
gea @& discontinucus lawland apron of alluvium
octurs, a8 glacinl cutwash and moralnss, The
largeat development of these deposits in thias
province te at Kalutat (Tarr and Butler, 1909,
pl. 36), and Yaxetsga.

The high mountalns are composed largely
of 1gneous and mstamorphia vocka, but bstwasn
the alluvial apron and tha higher mountains
18 a belt of highly folded and fsultsd sand-
atones and shalss of Tertlery age.

Oreund water,--The gré&et cutwasbhb-plain
deposlts should yield sasily many millions of
gallona of water & day to wells, and even
where ths outwash deposits are of amall areal
axtent 1t 1s ilkely that hundreds of gallcona
of water a minute should be obtalned without
difficulty. Morainel deponlits may have rather
poor ylalds, but in places drllling through
such bads to outwash-plain material below may
pe practlosl. Clayey=-till deposlts may occur
and wlll yleld very little watar.

Bengath the glacial gpron Tertiery eand-
stonae migpt prove to be water-bearing In
placsa, owover, it 1ls not possible to
evaluate thelr hydrologle qualitias et preaent,
and mexXimum attention should be given the
ghallowar outwash material LI lerge quantities
of wmatar ahould be desired,

The quality of waksy from outwish gravels
will ganerally bs excellsnt snd preferable to
water from surface ponds ‘and lakes, which
genarsally contaln mueh organic watbor {("muskeg
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water"), and to water from moat 8irofms oATTY-
ing rook flour in suspension.

Yowutet

Yakutat ia about 5 mllen eaet of the
Paciflo Ooean on the aouth shors of Yakutat
Bay and adbout 215 miles northweat of Juneau.
The village has sbout 200 inhaeBitents, almast
81l natlve, Fiehing ia the only Ilndustry. A
camary cwned by Libby, ¥aoNelil and Ldbby 1a
aituated &t one and of the villags.

The large Yalutet airfield 1z locatad
near the cesst, Paclfle Worthern Alrlines
planes gtop at the field on the Junesu-
Anchorsge Twn., ‘Some Clvil Aeronsutioca Autho-
rity ond Woather Bureau perscrnel live in the
area, elthsr at the field or near the villaga,

Yokutat was visited on Februery b and 6,
1949, Mayor Joa Mallotte Murmished deta on
the village wabter supply and Paul Orlfflth
of the Civil Asronautics Authority's mein-
teinance doparbment gave information on wells
at the air station.

IQDQSI&QEI_EEQ_EQQLQEI---Y&k“b&t 1iea on
6 low ooastol plain which risea gently from
the aea to the Barbizon ¥ountelns, about 25
miles dlabant. The more diatant pesks of the
8t. Blias Range may be eeally seen from
Yskutat in clear weathar. The cosatal-plain
asdiments ars covared by & thlck mantle of
glacial-outwash deposits. The adjmcent
mountalnous ares 1s heavily giscieted now and
the fringing coastel pleln probably was onca
covered DY lce to the same extent that the
ares immedietely to the northwedt 15 now
coverad by the enormous Malegplna OGlacisra,

The area in whilch the &irfisld 13 altuated
1s a monotonous musieg flat, but the villags,
4 miles to the esat, 1s on a cliff rising
steeply from the waters edge.

¥Water supply,.--Three walls furnish the
water suppiy st the mirfisld. One waa dug to
8 depth of 18 ft; two mre driven wells 14 and
18 ft desp, reapectlvely. The depth Lo water
18 about B8 ft in the summsr and 8 ft in the
winter. Bach well will yleld up to 80 gmm
with dontinvoua pumping. Pita 16 ft in dia-
metar and 12 ft deep have yieldsad sa much ag
200 gpm., The water is soft and slightly
corrosive,

At the Civil Aeronautics Avthority quarters
on 8 hligh ¢liff nesr the village, a well 85
ft deep supplisa elght families and & utility
bullding. Thas depth to water in tha wall ia
about &0 ft. The water ls corrcalve.

In the village of Yalutat, Mayor Mallotte
has & dug wsll 18 Tt desp on the hillsilds.
The dspth to water 1s 1 ft, Wnter 1s ob-
tainad from e 311t bed below what may be
glaceial £41l. The yield of the wall ia leas
than 5 gpm. Elsswhers, people carry water
from aprings, aseps, or amall brooks.

Tae village of Yakutat, racently changad
in stebtus from a group diracted by the Alaalan
Native 3arvice to an indswandent town, i3
fecing a predvlem in attempting to provide
modsrn services. The village is built on a
nillside; grevity feed from surface lakss on
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high ground, if sufflclent 4in quantity, would
require hundredes if not thousands of fest of
pipe between tbe lskes and the village end
would dsliver inferior (muskeg) watsr to only
a part of the inhablitenta, unless an slevated
storage tank or pressurs E&nk were used. At
pregent there 1s no eleotric power in the
village, although e power supply is planned,
Hayor Mallotte's suggestlon, that the first
step might be to dig aevarai wells and estob-
lish several water polnts from which paople
ocould oarry water, aseems loglcal. Later, LIt
might bs found that sballow wells dug or
drilled sither on the hillaids or on the hl
ground abovs the village might yileld suffloient
water to supply the village as a whole and
permit the establismment of a municipal
distribution system.

Cordova

Cordova lies on Orca Inlet, whiah opens
southward into the Oulf of Alaska. The town
itself 48 on the esat shore of the inlet end
ocouples ths steeply sloping ground facing
the asa., Cordova ls 145 mlies east-southesst
of Anchorage.

Cordova has & population of about 1,400,
It Ls a fishing town and has two large and
five smpll canneries and two cold-storngs
plants. It was the terminug of the now
ebandoned Copper River end Northwsstern Rail-
road serving the Kennaecott mines. The town
bas adr sarvicé three times a week to Veldez.
Pacifts Northern Alrlines, on the Junesu-
Anchorage run, affords daily traval in both
dlrectiona. Oceangoing vessels stop regular-
ly at Cordova.

Cordova was visited briefly on Februery
1%, 1949. Mayor Ira Rothwell was contacted
and the existing water-supply system waa
discuased.

Topography apd ggglggy.--Cordova is
built along & steep rock alope faclng the

sea a8 shown on the U, 8. Oeclogical Surve
map," Cordova, Alaska," edition of 1851, 6
rock cropping out in the immediats vicinity

1a graywacke, To the east the mountain slope,
whioh rimes preclipitougly in back of town,

43 broken by a wide gap beyond which 18 Byak
Lake. The lake ocouples & long, Narrow rock-
cut valley threadiog the mountains, in wbich
locel glacial scour 18 evident. Ryak Lake

was formed when the mouth of the valley was
dammed by a deposit of glaciel nediments,
probvably morainal material, lying in the woun-
tain gep Just emst of the town. Durl stages
of maximum glacial melting, it is likely that
one or wmore chennels were cut 1n thls moreine
and subsequently wers filled with permsable
wator-lald sand and gravel.

Weter supply.~-The olty odtalns its
water from the Alaska Publioc Utilities Oo.,
8 privete concem. Water Ls plped from a
reporvoir on the mountaln east of town, about
a mils distant. The supply 18 generaliy emple
exoept in the winter, but on rare occaslons
there has been only enough satar Lo supply
the consumers for about 2 hr each day.

Although about 1,400 persons are aarved
at present, It is plenned that the two large
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- the water from the lake,

cannerles also will be aupplied with water
during the summar of 1949 and, acocording to
Mayor Rothwell, a demand will be osreated
squivalent to frat for at least 4,000 peopla.
It 1a the opinion of Mayor Hobhweil that much
if not all of the additional weter needed can
be obtalved by repairing the lesks In the

dam and by lneremsing the belight af the dam
severa) feet. PFurther {ncreases in the total
supply might be obtained by devseloping the
so-called railroad reservoir 13 miles from
town on the north side of Byak leke. Pumping
dir:cgly from Byek lake has alao beéen contem=
plated,

It aeoems likely that falirly shsllow welle
of large yleld might be constructed in the
low land between Eyak lake snd the c¢lty of
Gordova. Although the alluvisl aresa is relm=-
tively emall, perbeps less thav a quarter of
a mile wide and abont as long, the underground
reservolr would be constantly replenlshed by
The lske level 1a
said to be wmore than 10 ft higher than the
high-tide level, apd denger from salt-water
contemination probably would be negliglbla,
Inexpepasive shallow test drilling might de
necessary to locate the moat permeable ground
in order that producing wslls could be con=-
strmicted with maxiomm efficiency. Such a
supply would eliminate the lo pipelins
necesasry Ln doveloping the rallrond-reservolr
supply, and the water obteined would bde of
better sanitary quality than that pumpsd
directly from the lake.

Velde?

Veldes lies nt the head of Port Valdes,
an arm of Prince William Sound, and is sald
to be the "farthest north {o0e~free harbor in -
Alaska." Howsever, the Richaprdson Bighwey
coonacting Valdee with interior Alasks usual-
ly haa not been kept open in the winter and
Valder, like Hsines, 1s active as & port only
in the warmer months, The winter of 1949-50
privats interests kept the southern part of
the Richardson Highway open and trucking to
Fairbanks and Anchoragse continued all winter,
Fishing 18 fmportant in the local economy and
is supplemented by a cold-storsgs plent.
There hos besp a little gold mining in the
area., Valdez hes a population of more than
500,

The town was visited on Pebruary 7, 1949,
Mayor 0., §. 8tith was contacted, and during
the evening the local problema were dlscussed
with menmbers of the town councll.

T d geol «~-Valdey fronts
the ssa on a gently aloping canyon floor eXx-
tsnding back to thas foat of the Valdez (Glacier
4 mlles distant, as shown on-the 0. 8, Gsolo-
glcal Survey topographic map, "Valdez and
vicinity," edftion of 1930. This area i2 an
outwaah plaln, probebly merine-laid in part,
and 1s underlain by gravel, 8ilt, and minor
cley bede. The town slte 13 subject to flood-
ing from meltwaters of the glacier, amd a
diks has besn built around the town to elimi-
nate tnhls hagard.

WaLor aupnlv.--Privately ownad 13-in.
driven wells ranging from 20 to 30 ft ln depth
supply the reaidents with water. The depth



KENAI PENINSULA

to water 1s aboubt 4 ft below the surface in
the center of town, In addition there are
nine 6-inch wellas about 27 £t deep at various
placas 1o town that are used for fire pro-
tection, The 8-1nch wells aras cased with
steel plpeg, the ends of which were tepered
by cuttlng, bending, and welding, The oasingse
ware then perforated and finally were driven
into the ground by s pide driver. Thres
wells supply es much a3 500 gpm to a centri-
fugal pump under continuous operating condi-
tiona.

The water obtalned in the town 13 fairly
goft and free of 1ron. A well et an abandoned
Army installation across the creek just north
of town 13 reported to have fumished dis-
coloréd water high in 1ron or organic materiel.
The tempersture of the ground watar at Valdez
ie reported to be 37 F,

It seems obvious that a municipal supply
could be obtained aaslly snad economically by
utilizing one of the axistling flra-protestion
wella. In gonsideratlon of sanitary condi-
tions, homavaer, it probably would be better
to arfll a well at the sast (nigher) end of
town. 1t might also be desirable to attempt
to devslop water frowm 8 somawhat greater
dapth than 27 ¢t, with the expectation of
obtalning opursr, 8lightly warmer water. The
atatic water level in such a well should be
8lightly higher than that in a shallow well.

Kenal Peninsula

The Kenal Peningula lies batween Prince
Willtam Sound and the Gulf of Alaska on the
east and Cook Inlet on the weat, and extends
northward to a line drawn through Whittler
on the east and Turnagain Arm on the west.

To .~~The rugged Kenai MHountaina,
having a general mltitvde of 3,000 to 5,000
It in whioh are many existing glaciere, 1lie
along the eastern slde of the peninsuls and
maks up almost balf the aream. On the west is
a broad lowland belt generally 50 to 200 ft
above assa level, although rising to as much
ag 2,000 ft in somé pleces.

Geo .--The mountailns ars made up of
highly folded sohist, slate, and graywsoke
and lessar volcenice roaks of Paleozolc and
Megozolc sge, whoress the western lowlend 1s
made up of gantly folded sllghtly consolida-
ted sand and olay and many lignite beds,
apparantly of Rocene ags (Martin and othera,
1915, pp. 33-36}).

The lowland recéived glscial denosits
from local Kenai Mountain glsclers and from a
camposite glacler originating In the upper
Cook Inlet-Susitna bealn, and to a large
extont 1t Le¢ now underlaln by a thick besal
sheet of till interetratified with local beds
of water-la)ld sands and gravels upon which
local moraines and guall outwash plaina arvre
developed.

Ground water.--The glecisl-outwagh plaina
developed on the Kensil Peninsula should yleld
modarate to large quantities of water fromn
place to place. Within the mountainous area
the desper end wider U-shaped vallsys and
canyons mouths should contain prolific water-
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bearing beds. In the weatern lowland the
occurrence of well-sorted coarse sand is more
sporadic; outwash plalnms are not everywhere
present and must be sought in arsas betwean
low, hummocky til)l plaing and morainal ridges.
In gsome places atratlfied beds within or be-
low the t111 sheet wmuat beée gought by test
drilliing, dbut such beds may be less prolific
than thick cosrgse gravelly outwash-plain de-
poslts at the surfaoce.

The Tertiary ashale and sand beds beneath
the glaclal deposits may ylald water to wells
but nothing 1s known of the hydreologlc charec-
teristica of thesa deposits at present.
Although sand end poorly cemented sandstons
are present, their permeabllity may be low or
water from them way not be of good quality.
Here, too, teat drilling would be desirabls,
conalidering the relative importance of the
area as comparsd tg wany other areams -of Alaska,

Develo »-—Seward and Whittler, on
the mountain side of the peninsula, are
important communjtles ss ports of entry and
probably will continue to be so, On the low-
land bordering Cook Inlet ths sconomy of
several communities 1a based now on the fish-
ing industry. However, farming may become of
ma jor lmportance on the Kenal lowland. Some
land is suitable for the ralging of crops and
a8 great deal of land 18 moré or less sulted
to the grazing of ocattle. Llkewlse, the low-
land 18 underlsin b{ depoalts of low-grade
coal which eventually may be exploited, The
peninsule as a whols attracts some sportsmen
and vecationers and effort 3a belng made to
increagse the tourist busineass, Hance it
appears that the future of the Kensai Peninaule
1s firmly foundad.

Seward

Seward lles on the emst side of the Kerai
Peninsula, Juset off the Oulf of Alaska and 80
milea scuth of Anchorage.

Seward, hsving a population of about
1,000, 4a a segport havling three docks. A
large part of the goods for interior Alasksa
1s unloaded at Seward and carried northward
by rail. Plshing {s also a primary indusiry
and 2 cammery and oold-storage plant are
attuated in the town. Tne lumber mllls algo
add to the economy of the arees, as does the
Territorial Seward Sanitorium, which hes a
ftotal of 225 patients and personnel,

In additlion to the faclllties offered by
the large steamshipas and the Alaaka Rallrosd,
the area has dally air sexrvice offered by the
Christiensen Air Service, connacting Seward
and Anchorage.

Seward wag visited briefly on February 17,
1649, The faots presented here ware obtained
in large part from Mayor John lanier and
Hedloy Davis, owner of the Sewnrd water sys-
tem,

" Topogra and .=-Seward lles oo
a smell =slluvial shelf projaecting into the
sea from the wost wall of a deep, wide can-
yon, The rock-walled bay 48 protected by
gmall steep-walled islenda wcross the harbor
entrence. A short distance north of Seward
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the canyon mouth fa completely fi1lled with
stream-laid alluvium of glactal origin.

Water supply.--The oity ls supplied from
springs that fssue from "boulder formations®
on tha steaep moumbainslde bigh above the
alluvial floor. At the Meunt Marathon spring
are thrse tanks having a total capaocity of
26,000 gal, at Jap Creek are twa tanks having
a capactity of 1,000 gnl, and between these is
an unnamed spring and a tenk having a storage
ocapaclty of 10,000 gal.

Ground water 13 not devsloped within the
clty limlts of Beward,. Howevaer, at the Saward
Sanitortum, whers the alluvium is spread com-
pletely acrogs the canyon, are thres Se-inch
wells that are used ms a atand-by supply.
There are two 25,000 gal storage btankd at the
hospital also. e ocapacities of the wella
are not known, but 1s reported by Mr. Davls
that one of them will furnish aufficient water
to supply the entire hospital {a minimum of
16 gpm?. It i the writer's opinion that
thegs wella probably have very high potential
ylelds, as they are devaloped 1n materisl of
apparsantly high permeabliity similar to thet
at Valdee.

At the former Alsska Communication System
radlo atation nearby, on 1and now cooupled by
a Mr, Bland, a 23-1nch well was driven more
than 20 yr ago. _Thils well flows about 20 gpm
at a . height of 24 £t above the land surfaoce.
If a large additional supply of water were
needed in the Seward area, 1t would seem llke-
ly that 1t might be available economically
from shallow wells drilled on the brosd valley
floor just northseast of town.

Moose Paas

Mooase Pass 1ies on ths west bank of
¥oose Lake, whioh oocuplies one of a geries of
long, ralatively narrow canyona extendlng
northward from Seward through the Kenal ¥oun-
tains. The village ia 25 miles north of
3gward on the Alaska Rasilroad and the new
Seward-Eenal highway. Eventually the high-
way will be extended to Anchorags.

The villaze has a population of about 90.
The working of smwall individuel gold mines ln
the 1lmmediate ares provides ths local source
of inoome.

Topo n d geo 1=-Moose Pass 1lies
on a narrow aloping shelf of glacisl depositas,
probadbly in part water-lsid devcasits formed
along the sdges of en Lce mass or at a highar
stand of the lake in glaclal times., The shelf
{8 about 10 to 20 ft above the level of the
lak¥e and terminatss egalnst steep canyon
walls.

Moose Pess waa visited briefly on
FPobruary 17, 1949. Information pregantad
here waa glven by a group of cdtiecens at that
time .,

Watsr QHEQ%!.——TherB ars about 20 driven
wells in Moose Psss, 1} in, in dlameter,
panging n depth from 10 to 16 ft. The depth
to water in these wells e % to 10 % below

the land surfece, depending on the losation.
The wells penetrate cley, sand, and péa gravel,
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in thet order, One of-these wella aupplies
a country school naving an snrollment of 16
pupila.

Robert apd Rdward Eates have a 16-inch
pipeline lseding up to a dam 175 ft above the
villags '(a distance of 750 ft). The pipe
brings water to thefr store and to a small
hydroelectric plant. ¥ater ahortagea ocour
I'rom time to tims, and it ie plenned to in-
crenge the capaocity of the reservolr to n
maXimm of 14 miilion gallona.

Developing a municipal supply at Moose
Pass should present no difficultiea. Arrange-
ments might be made with tbhe Messrs. Rates
to provide weter under preassure, or a ground-
water supply aould be obtalned aconomically
from shallow wells almoat anywhere along the
road leading through the village. Proper
protection of diatributlion llnes against
freezing, by burisl in the unconaoclidatad
alluvium, should not bs diffiounlt.

Home r

Homexr 1tesa on the north shore of Kachemak
Bay near the socuthwest end of the Kenal
Peninsula. Xachemak Bay leads out into Cook
Inlet, The town 18 125 miles south-southmest
of Anchorage,

Aomer has m populastlon of 450, mostly
white. Fishing 13 the major induaéry, and a
cannary and cold-starage plant are located on
the splt below town. 8everal gardens produce
food for loecal consumptlon, and the area ia
being homeateadsd with the expeotatlon that
tha opening of the highway oconnecting Homer
wlith 8eward and Anchorage will provids a mariket
for vegetables, begf, dsliry, and chiocken pro=
duots. A dook, to De bullt soon by tha Alsaka
Road Commlasalon, will make posslble dlrect
watsr-borne rreight shipmenta from the States
and to end from Anchorage. Kachemak Bay 1l
lce-free all winter.

The area hea alr gervice tbres times a
week by the Pacific Northwaat Airlines ard
aervige twice a week by the Alaska Alrlines.
Both lipes originate at Anchorage.

Homer was visited on PFebruasry 15, 1949.
Several individusls geve informatlion on the
locel water aupplies, particularly Leray Wythe.

Topoaraphy and g8ology.--The town lies
on sloping ground that rlaes from the aea to
the lowlend plain, which is about 1,200 ft
above sea leval, ss shown on U, 8, beological
Survey topograpﬁic map "3eldovia (C-4),
Alaska," edlition of 1948, and "Seldovie (C-3),
Alpgka,™ edltion of 1951. The surficial
materiel 18 largely allty clay of Quaternary
age; e anort diastence west of Homer, Tertlary
coal-bearing strata crop out. The coal bada
ware enoountersd a few feet above sea level
in Leroy Wythe's well. Jow-rank coal has been
mined nsar Homer and, at prasent, much fuel
for local consumption iz.obtained from the
vench, where coal from submsrine outerops 1o
thrown up with each tide.

Wat +-=The towr at present 1a
poorly supplled with water. Two iIndividuals
hove reoently completed deep wells asuwccesa-
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fully. Three 6stsbhlishments, the school, the
atacfon of the Clvil Aeronsutlos Authority,
and the Heady Hotel, bave small-diameter
pipelines lesding to springs on the hilleide.
At the time of the wrlter's vislt these were
frozen up. BElaewhere the péople obtaln water
of very poor quallty from smal)l springs iIn
the muskeg or from small brooks on the hill-
slde.

Leroy Wythe recently bad drilled a 6-inch
well 113 It deep. "Blue clsy” was penetrated
to a depth of 106 ft. A water-baaring send 1
ft thlck lay betwesn thlg and the undarlying
a0l beda. The depth to water in the well
wae 40 ft below the surfaoe, The yleld of
the wsell 18 not lnown. An anelysis of thia
water (table 2) anows that 1t 18 a soft
sodium-bloarbonate water containing 114 ppm
of chloride.

At the Chambarlaln and Wataon store on
the slope below Wythe'sa well,; enother well
wag complated at 115 ft. The log and yleld
are not known. Tha depth to wafer iz 33 f(t.
This -well yielda water wlth & much lower
mineral content then Wythe's well. It Las,
however, a hard oal¢ium-bioarbonate water in
wbich chlorids 1as vagligible (table 2).

Fluorida ls preasent 1In small amount in
the water from both wells, 0.4 ppm in Wythe's
woll and 0.2 ppm in the Chamberiain and Watson
well, Such swall guantities of fluorlde are
considered harmless; larger quentitiss up to
1.0 ppm are desirable in drinking water for
chlldren as an inhibitor of tooth decay.

Ondevsloped supplies.--Two springs high
on the htllside aro reportad to have a flow

sufficlent to aupply the present nesda of the
towmn 1f modersate storage 18 provided. How-
ever, the quality of the water is said to be
only failr, protectlon from contamination may .
be difficult, aome trouble from freezing ang
silting may be expected, and a long vipelive
will be neced3ary.

It 1s possible that & aupply avffioclant
for the needs of the communlty can be develop-
od from drilled wells of moderate depth, It
sooms unlikely that the ylelds of the pregent
wella are great enough to moset more than
minimm requirements. The weter-bearing bed
tapped by the present wells 1a 8 thin savd and
way not be sufficlently extensive laterslly
to support a continrued moderate demand.

Kenat

Kenal, overlooking Cook Inlet on the west
shore of the Kenai Peninsula, lies 84 milen
southwast of Anchorage. The vlillage ts served
by Aleska Airlives and Paseifi¢ Northern Alr-
linea, which mekeé three stops 8 wselkt. Alasks
" ALrlines flights terminate at Anchorage and
Bothel, and Paocific Northern flights terminate
at Anchorage and Kodlak, The Alaska Roed
Commission completed a road in 1948 conneot-
ing Kepai and Seward; a2 brench from that road
13 to be comstruoted to comnect with Anchorage.

Kenal has s population of 800 in summer
and 250 1n winter. Fishing 18 the major in-
dustry end, 1n the summer of 1848, two lend
cannsries and one floeting cannery were v
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oparation. There oere thrss small luaber
mil}s in Keunsi. '

Kenal was visited on February 16, 1948.
B. Thornton end severel othesr leading citl-
zens were odntacted end the local water-supply
problems were diam-ased. )

Egpggggzgj.--xenai lies on the edgse of
the broad lowland oxtending from the bese of
the Kanai Mountains westward to Cook Inlet.
The village itself 13 near the sdge of the
cliff overlooking Cook Inlet, at an altitude
of about 100 ft above nes level,

r%ﬁ&gj;ﬂgﬂpll.——xonai 15 supplied by dug
or driven wells, most of which range from 1

to 30 ft in dapth. The water-bearing material
1s s moderately fine-grained dark gsnd of a
looal outwash plaln (Karlstrom, 1950}. The
driven wells are 1% or 1p in, in d{ameter and
are squipped with drive-point strainers. Ons
dug well on higher ground 18 60 ft deep, and
in & few places on low ground wells ag shallow
ag 7 ft provide water for & household. The
wmater obtained i3 soft or only moderately
havd snd doea not contain iron. 8Salt water

18 reported in a few wells near the ghors.

As the water lasvela in the wells are sbove

aea level, the salt water probably has not
enoroached from the sea but 18 pressent in the
sadiments near the ghore under natural condi-
tions.

A cannery at Kenal obbains it3 entire
supply from two dug wella 10 by 11 £t acrosas
and 21 ft deep. At the Civli) Asrongutics
Authority etation, s 4-{nch well was drilled
to a deptb of 187 ft with no apparent change
in 1l1thology; the water 18 sald to have bscome
saltier with depth. The atatlon 138 now sup-
pilied with water from a dug well 23 ft dseep,
wiich ylelds a maxinum of 10 gpm,

The pearsst surface-water supply is a
mugkeg leke 8 mlles distant. I¢ meems likely
tbat ample water could be obtained for & town
supply from & dug well lovated in some place
proteoted from pollution. Whether a larger
supply of fresh water is availabls from 3ome
cosrsér stratum at depth can be determlnsd
only by teat drlilling.

Upper Book Inlet

Upper Cook Inlet may be used to deeig-
nate tha basinal area at the hesd of Oook Ina-
let and dralned In largeet part by the
Susitna River and the Matenuska River and
their tritutaries. It consiasts essentielly
of & broad, low area rlimmed by tha Chugach
and Talkee%ns ¥ountains on the sast end the
Alagka Range on the north and west. :

The lofty mountain ranges are mpde up
of & complex variety of older rocke, but no
attempt will be mads here to deacribe tnem.

In the Plelatocene epoch ths individual
glaclers of ths mountain ranges coalesoed &3
they moved owutward and gouthward down Cook
Inlet and deposited alluvial material in thelr
advangs. Xn its erretic¢ retreat, pnd parti-
oularly as the composite glacler tended to
goparate ioto individusl componentsg, other
types of deposlts ware formed, The deposits
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directly or closely related to the movement
and melting of lce were latar wmodified in
many places by streams, whioh oontinue to
flow today {Capps, 1935, pp. 77-78}.

) Tertisry sedlments crop out sn plaocea
along the edgss of the slluvial basin dut in
the central part of the basin the sediments,
if present, may have been greatly thinned by
eroglon or even removed entirely, and Pleisto-
oc#ne and Recent sediments may lie diregtly
on older herd rock. .

A recently completed map of ths uncon-
solidated sedimente in the Anchorage and Knik
quadrsngles (Dodbrovoiny, 1950, pl. 1) affords
an. excellent picture of the moin geologio
eleménts present in the arsa and the problems
Involved i{n their Intsrprestation.

Por @ ground-watsr stuldy, perbaps .the
moet elgnificant featurs 1a: the outwash plain
extending from the mouth of Bagle River oanyon
southwestward serosa the area in which Blmen~
dorf Field, Anchorage, and outlying communi-
%198 ars located. South of Anchorage the sand
and gravel of this outwash plsin grsdes into
{or sbuts 7} flner ssnds forming much of the
high .ground.

The low hills adjacent to the Chugesh
¥ountaing are shown to be largely impermesble
glaclal t11}, but west of thess tilil nilla
lies e narrow belt of coarse sediments suc-
cesded by a wldsr belt of finer sends.- North
of the outwash plain 1lles a fairly naryow
eagt-woat belt of tlll formlng the hills seen
north of Elmendorf Fleld, Aloung the ses and
In the astuaries of Chastsr Creek eand 8blp
Croek blue marine clay cropa out. This clay
{5 overlapped by or interrinfers with the
outwash-plain sand and gravel.

In the Bagle Bay area a falrly broad
pitted outwaah plain 1s daveloped north of
the east-west til) belt, Thia may be sontem-
poraneous in age with the Anchordge outwash
plaln, but certalnly the sediments here were
derived from & glacler originating to the
north or northwest, whereas the Anchorage
plaln origineted from a glacier In RBagle
Canyon. The eaat-west t1ll belt way well rep-
resent a lateral moralne develouped along the
i1ce tongue extending from the north or north-
egst and encroaching upon ths Anchorage plsin.

Anchorage and vicinity \

Anchorage lies on the south shore of
Knlk Arm, which emptles southwestward lnto
Cook Inlet. It 1a probably the faatest-grow-.
ing ares 1n Alask¥as. The population of ‘the
greater Anohorage area was adout 31,000 in
1849, It is a major alr terminal. WNorthwest
Alrlines planes enter Alaska here fromw .3t.
Paul and 8eattls and from the Orient. -Paoirfic
Northern Alrlines connests Anchorage and Junesru,
and other runs terminate at Kodiesk snd Nakmek
wlth intermediate satops at Bomer; Alasks
Alrlines {lies bto Fairbanks in thd Interior,
to Nome via McGrath and Unalskleet, and to
Bethel via Kamal, Eomer;{andﬂﬂakneﬁ; Northern
Congolldated Alrlinea has a weekly Ilight from
Anchorage to WeOrath,; villages along the:lower
Kuskokwim, and-.Bethel. Chirstiavsen'Air. -
Servics hea .flights to.8eward- In adddtion,

20 .

nongchaduled flights are wade from Anchorage
to the Stavea. The Alasks Railroead pasasa
through Anchorsge en route from Seward to
Fairbanks. The 0lgnn Highmay connsects with
the Alaska HAighway via the Tok Cutoff (now
part of the Olenn Bighway) and with the port
of ¥aldez and Falrbanks via the Richerdson
Qighway. :

Fort Richardson end ths Blmendorf Alr
Farce Base are just northeast of Anchorags.
Large-scale conatructlon et theae-bases under
¥ay at present end to ve for several years is
extremely important to the economy of Anchorage.

Anchorege ls aupplled at prssent by
water pumped from Ship Oresk, near the mouth
of that stream within thse clty limite. This
supply 1e ecsentially small and inadequake,
and conaideration 1s now being given to a plan
to bring water in by pipeline from & reaervoir
on upper Ship Creek, Only parts of the great-
er Anchorage area are now served by city
water (and seweis), and conaidering the low
density of population and ddstances involved,
1t may not be eocordomlioslly feasible to serve
some ontlying areas in the tmmediste futura.
At present many relatlively shallow dug or
drilled wells gerve a falrly large part of
tha hamee 1n outlylng districts.

Large wdter demands will be made by power
plants which use water for cooling, 1f thoae
now plaprisd are constrmioted. ¥Many housing
projects ars now in abeyance, pending acqui-
sition of spproved water supplies of any kind.

The weter-supply problems of the area
will be further increased by the bullding of
a 400-bed hospital by the Alaska Rative
Service and congtruotion of the Intematicnal
Airport at Lake Spenerd, just south of
Anchorage, and by ths opening of thd highway
to the south establishing road connsction
with the communitles Sin' the Kensl Peninsula.
Congtruction of the Bklutna dam and power
plant betwesn Anahorage and Palmer will pro-
mote the ecovomie growth of the area to some
axtent.

It would appsar 'that ground-water supplles,
1f obtainable in quantity, might rit into the
over-all water-aupply ploture as follows:

(1) serve aress outside the lmmediste network
of distribution lines, (2) bs tled into present
and future dlstribution linss now carrying
surface water to alleviate conditions in low-
prassure spots (3) serve as emergency supplies
evarywhers., .

Data supplied by John KcAnerney of the
Corpa of Englineers office at Fort Rlchardson
are moat hélpful in obteining a thres-dimen-
alonal plcture of the geological formmtions
and in making gemeraligationa resgarding ground-
watser supplles. A gummary of the more signi-
ficant datsa 1n the immed4sste vicinity of
Anchorage 18 8s followg:

At Mountatin View, 24 miles east-northeast
of Anchorag:, 8 woll drilied in 1943 to a
depth of-104 ft fn the outwash plain 43 re-
ported to have had e flow of 104 gpm. Another
well, 51 ft deap, yields 38 gpm td a pump.
In this well "grdavel, with some-dlrt" was
penetrated betwsen 28 and 39 £t and Pgravel
and watar® betwéen 3¢ and 54 ft. A third.-
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44 ¢t deep, ylelds 30 gpm. "Sand

well hereﬁ
mere penetrated between 3% and 44

and water
ft.

\

"Test wmell 1, Alr Depot," whioh ia about
1% miles northwest of Mountain Viaw at an
altitude of about 200 £t, penetrated "wud"
between 30 end 130 ft, gravel between 130 and
185 ft, sand betwsen 188 snd 190 £t, "mud”
vetween 190 end 203 ft, and gravel {rom 203
to 228 ft. The water level is given as 154
ft and yleld as 85 gpm.

In 8 3l4-root well 2% miles north-north-
wost of Mountain View und immedlately adjacent
to the east-west till belt, altitude sbout
200 £t sbove sea level, "mud" or "blue shale®
mas encountered between 10 and 18 ft, Y0 and
86 f£v, and 127 end 101 ft. Send was penetra-
ted between 85 and 127 £t and 200 and 218 ft,
and fine send between 226 and 300 ft. Oravel
waa pressnt between 19 and 70 ft, 191 and 200
£t, 218 end 226 ft, and 300 and 314 ft, The
yield 1ls given ss éO gpm.

Presumably these wella are camed to the
vottom Of the hole end water entera the well
through largs slots or bolas in the lower few
feet of caslng. (Installation of sand screens
and subsequent development of walls to maxi-
wun yield 18 not yet practiced in Alasks.)

If this i1s true, then much more watexr should
be avellable from wella in such gediments if
construoted with sand screens oppoalte all
water-bearing formation. In the 314-foot well
desoribed above, 80 gpm was obtained from the
gravel between 300 and 314 ft. Between depths
of 181 and 300 {t 1s 16 £t more of grevel and
18 ft of sand which might have been developsd.
8oms shsllower beds 1n this hole might also
have baaen developed, 1f the static water level
was relatively hlghn.

The most Lnteresting fact $o be gained
here 1s that outwdgh-plain dsposita are more
than 300 ft thick and extend more than 100
£t balow sea lavel in the vieinity of Anchorage.

Avallable detse ghow that the water level
ranged considersbly in wells in ths Fort
R cehaydaon arse. The watsr level in one well
near the weat ond of the airfield runway 1is
only 46 (%) ft above see level, wheress the
deep well at Hountain View Thaes a strong
flow at 200 {2) ft above ses level. A 261-
foot well st Fish Cemp on the cliff above
Knik Arm in the oubtwash plain north of the
till belt, 3 miles north of the fleld, flows
at an elevation of about 60 £t above sea lavel.

A 333-foot well, in the till belt Jjust
nortbwest of Blmendorf Fleld, penstrated very
24ttle permeable material, Water-bsaring
gand and grsvel was found between 105 and 110
't sand sand and pea gravel betwesn 330 and
333 f4. 41he only other material warthy of
note 48 107 £t of asand and allt between 110
and 217 f£t, which may (or mey not) hava been
too f£ine to acreen, More gravel mas penstra-
ted {n the upper gzone in a neardby woell 4rill-
ed to e depth of 116 £t} "gravel end sand”
«nd ®gravel and silt® are reported between
80 and 116 ft.

In the vicinity of the Lake Spenard
Internatlonsl Alrport the sedimenta &re finer-
grained, A well at Bood Iake, 162 ft deep,
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penetrated fine sandy materisl almost &ll tha
way down, desmorived as quieksand and glaeial
glit. The well obtelpna 25 gpm from a bed of
ooarse asand and gravel betwesen 151 snd 162
fy. FHowever, a wall at the Campbell Polnt
Olvil Aeropautios Authority gtation, 2 miles
west of Lake Spenard, penstrated mostly sandy
material down to 200 ft., "Sand wlth séams of
00al" was penetrated between 87 and 99 ft,
311ty material from 69 to 146 ft, gravel from
146 to 150 ft, "gravel and mwud" from 150 to
190 ft, and watsr-bearing gravel from 180 to
200 f£, The water level thsre Lis 117 ft
balow the surfaoce, or near ses level, The
well ylelds 29 gpm.

The deeaper material in the Civil) Aero~
nautlics Authority well 1s certalnly similar to
the coarse elements present in walls ip the
outwash plasin et Blmendorf Pield,

Very little informstion is on hand re-
garding the character st depth and the
hydrologic characteristics of the gravel belt
marked by the gravel guarrles south of
Kerrill Field and south of the Internatiomal
Airport, although it 1s belleved that the
beda there w1l yleld prolific water supplies.

The gravelly alluvial fan that hee formed
at the point where the aouth fork of Campbsll
Creek leaves its narrow mountain gorge and
oxtends out upon the glsclal ﬁravel zone,
atteining & maximum width of 1 3/4 miles, may
be too thin to yleld large quantliles of
watsr.,

The quallty of the better %round water
in the Anchorage area ghown by the analystis
for one well 1%6 It deep in the Martin
subdivislion (table 2). The water iz woderate-
ly hard but low 4in iroen. The Atwood well,

160 ft deep, ylelds dbrackish water.

The Matanuska Valley Agriculturel Area

The Matanusks Velley asgrloultursl area
18 & lowland lying mlong the north shors of
Knik Armn off Cook Inlet,

Palmer, having a population of 576,
lies onm the north side of the Matanusks fiver
and 50 mlles northegast of Anchorege. Wasilla,
having a populstion of about 100, is 10 miles
west of Palwmer,

In 1948 there was B,500 mcres of clemred
land in the Velley as & whola. PFarm income
13 generally supplemented by work in other
occupatlona.  Throe or four gawmills and one
cament-block plant are sltueted nesr Palmer,

Palmer 1a on the Alaska Railrosd and haa
4411y bus service to Anohorage and less fre-
guent connections with ather pointe orn the
Olemn Highway.

Topogre .--The valley srea conaiata 1n
large part of a broad terrsce and rolling
uplend adjacent to Knik Arm. Ths flat terrace
gurface 1s perbaps 100 ft higher than the
Matanusks Rlver and the upland somewhsat high-
er still. The valley area is averlooked by
the towering Chugach Mountaina, 8 miles to the
south, and by the Talkeetna Mouvntaing, 9 milss
to the morth. These ranges c¢ooverge & Taw
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miles northeast of Palmer. To the weat the
valley floor marges wilth the vast terrace
bordering Knik Arm sand Cook Inlet upon which
are Anchorage, Kenai, and Homer.

Qgg;ggx.--According to a raport on the
area being prepared by Irank W. Trainer, the
are ls underlain by thres domdinant forma-
tiona; the érevelly beds urdarlying the broad,
relatlvely low river terrsces; glacial-out-
waah atream-bed depoalts, forming lovgitudinal
valleys end higher parrow torraces of smell
extent, and as a thim oover on areas under—
lain by ti1l); and ti11, commonly forming
ridges ana bills bvt underlying some lower
rolling ground and present at an unknown depth
bensath wuoch of, if not all, the glasslal sandy
depoaits. In much of the srea tha purface '
1s underlain by a few feet of Recent wind-
blown silt. Bedroak crops out in the vioini-
ty of Palmer and may be olose bto the surfzce
in sowes other places,

Oround-water supply.--Considering the

agrioultural area as a whole, studies to date
show that weter 3s generslly available from
the gravelly sand forming the low, brosd
terrsces flanking the mwafor streama, The
depth to water is greateat closs to the high
river banks. Wells should bs located on low
ground and beck from the rlver for lesst depth
and shallowsst water level. The depths of
wells ars 83 much e8 150 ft. Xt eeams liksly
that sevaral hundred gallous s minute may be
avallable (rom properly located soreensd wells
on tha river terraces. In & fow plaoces,
notably in snd around the town of Palmer, bed-
rock or till lies at no great distanos below
the surface, and in sucb areas the terrace
deposlts are not produoctive,

Elsswhare the arca 18 underlaln by
various comblnationa of impermeable t11Q and
reatricted atream-1laid depoalts., Speaking
generally, bill forms ridges or underlies
gravel-capped ridges and snme of the higher
gravel terraces, although in the Plttman-lattle
Suslitpna area 1t forms low rolling ground,
Batween the till rtdges, narrow, long vealleys
f11lad with glacial outwesh to varylng thick-
nesses offer meny opportuwnities for the
dsvelopmwent of small to moderately large
aupgliea of ground water {rom the ahallow
nells 1n which the water lavel iIs within
suction lift, 1In same longltudinal valleys
it may be posaible to develop, for s time,
greater volumes of water thsn can be suatained
for a long time becauss the gravelly storage
area 1o egsentially small and the underground
percoletion from adjacent areas 1a inhibited
or enti{raly ahut off by the parallel ridges
of 6411,

Where t411 occurs beneath the gravel,
swall water supplles arse ¢aglily avalladle
where tho water table is sbove the till,

Wnerae till lies near tha surface and the waber
table 18 below the top of the till, Lt would
be desirable to seek other neaerby sites, Lf

at all poaslble, where the tlll 1lles deeper
and water osn be developed from ths overlylng
gravel.

Wnere & well must be conatructed in
t1ll, 1t may be necessary to drill deeply for
only mesager supplies of water,
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Small flat terraces underlaln by gravel,
wbich lle higher than the broad rlver terraces,
should be explored olose to the uphill slope
sgainat which they rest in ordar to echleve
minimm depth and highest water lovel.

Palmer

Palmer is supplied at present with water
frow Brazil Spring, 34 miles northwest of
town, through an 8~inch pipelins. Water
flows {rom the source by gravity. Thia supply
w3 redently increased by developing addition-
sl springe in the gaemeé area.

In November 1950, after an abnormally
dry summor, the flow of the masp aprings de-
cresged to about 150 gpm from a normal yield
of about 225 gpm. It s the feellng now of
Palmer residents thet & supply of as much &s
500 gpw ls deairable, 1f not absolutely
neoessary. Further, the spring supply was
recently declared unsafe by the Alaaka Depart-
ment of Heelth.

It seems likely that a safe munlodipal
supply can be obtained from wells in several
placag, bubt the most desirable place from the
polnt of view of amount of water svailable,
oost of 1ift to surfsoe, and pipeline, can-
not be determined until test drilllng has
bson done and the resulta interpreted.

Analysea of water from three wells are
given in tebls 2. The water 1s moderstely
to very hard but is otherwise of good chsmi-
cal quality.

Wagille

Wasilla, having a population of about
100, 1lies 10 miles weat of Palmer. The town
18 a farming cammunity but no real produvction
hag been attained yet, altnough much of the
arad 1s gotively homesteaded, The town ia
on the Alaska Railroad and i3 conneoted by
highway with Palmer. The bus serv¢ing Palmer
and Anchorage aleo serves Wasilla.

Waslllse lles on an area of rolllngnground,
conalsbin% of t1ll vdges and interveming
valleys f11lled with glaclal outwash.

In

tha village, water for home ¢oneump-
tion la

obtalned from dug wells, 26 ft or
Jeas in depth. A achool which has an enroll-
ment of ebout 10D pupils and 12 squipped with
modern eanitary facillities, including showsrs,
obtains 1t water from one such well. The
shallow wella obtain water from ocutwssh sand
and gravel overlylng glaclal till of low
parmaability.

A pafer snd larger water supply for ths
village mlght be obtained from drillad wells
of moderate depth if gravel beda underlie the
ti1l ahest &3 Iin the Knik area, but. there is
no svidence at hand yet to show whether auch
conditions exist, In consideratlon of the low
watar temperature and attendent freszing and
the cost of pipelins, it mey bs more practi-
cal to attempt to develop a munloipsl supply
hert from walla, even from shallow wells {f
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the area around thew ls protected from
pollution, rather than to conslder utilizae-
tion of water from Waeilla laks, legss than a
mile from ths village,

Talkeetna

Talksetna liea on the east bank of the
Sugitna Wiver, 76 miles north and slightly
west of Anchorage. The village has a popula-
tion of 90, of which only a feow are natives,
The tommunity ia supported by gold winlng in
the surrounding area.

Talkaetna 1s on the Alaska Railroad and
has river-boat servioce in the summer months.
Alsgka Alriines planes stop at Talkeetna on
the An¢herege-Pairbanks rum when service is
requesated, .

The village was briefly vislted on
Februsry 18 and 19 and about six of the
looal ¢itizens wera contacted,

Topography apd 20930gy.--Talkeetna lles
on the low, level flood plain of the Susitna
Biver. The bage of the Talkeetna Mountains
l4es about S milea to the sast and the base
of' the Alaska Range ligs more than 20 miles
to the west-northwest, The village 19 under-
lein Dy s1lt, sand, and gravel beds to an
unknown desptibh.

Water supply.--Thore are about 35 wells
in Talkeaetna, nearly all of them driven, 1%
or 14 in. in dlsmetser, renging in depth from
12 to 32 ft, These obtsin water from gravel
beds. The depth to weter below the surfece
13 about 5 ft In the summer and a meximum of
12 ft in the winter.

3. Weatheroll) hes & well whlch waa sunk
4 ft balow the water level and from which 40
gpp was pumped by suction for a perfod of 6

At the Civil Aerongutics Authority atation

a 4-inch drilled well, 35 ft deep, supplies
20 persona.

The water obtained from the wells 1s sgeid
to be soft and very slightly corrosive. The
nearest good source of surface water 13 a
lake 3 miles away.

It would appear that a municipel supply
of water of good quslity might be obtatned
egonomionlly from shallow drilled wellas,
However, with regard to poasible contewination,
shallow walls should be located sutside the
village, or a deepsr, properly construoted
well might be loceted inside the village.

Curry

Curry i1a on the Alesks Railroad ou the
south flank of the Alaska Range. Xt lles
upon a narrow alluvial plain along the Susit-
ne Rlver which forms an apron extending out
from hard-rock hille to the east,

The villags conalsta almost entirely of
Alpska Rsilroaed facllltles--namely, a horel,
small shops, and water tenk.

According to John E. Kerr, of the Gedalo-
gloel Survey, who vielted Curry August 9~10,
1960, the alluvial apron upon which the
settlement is looated 1e composed largely of
poorly sorted fluviatile gravel. A thin
layor of "hardpan” (limonits-cemented sangd or
gravel ?) is present at 18 ft and a "clay”
stratum at 25 ft. Whether lmpermesble till
or gorted permesble material is preaent at
greanter depth ia not kmown.

A dug well 28 ft deep, south of the ho-
tel, has been in use for some years but bescame
contaminated with 04l in 1948.

A new well was dug to a depth of 25 ft
in 1949, Thia well is north of the hotel.
Tt produced 200 to 300 gpm until the winter
freeze-up, after wnlch a supplemental supply
wag %taken from the Susitna River. Water from
Dead Horse Creek mnlso has been used, and im-
provemente In the supply line from f:hia aource
were made in 1950,

It would appear that much might be galned
hore by drilling exploratory holes in the
vicinity of the hotel to detsermine whether
pérméaeble beds oxist at a depth somewhat
greater then 30 ft. Water may be present in
quentity and under srteslen head, elther from
sandy beds beneath the clay or from fractures
slaty bedrock.

[ River n

Topogral .—=The Copper River basln llas
iust north of the ocoastsl mountains overlook-
ng Prince Willlam Sound and the Oulf of
Alsska, It ls complately snclosed by hlgh
mountaina; the Chugach Mountaina and Wexell
Ridge on the aouth, the Talkeetnas on the
west, outliera of the Alaska Range on the
north, and the Wrangells on tha east. The
basin 1tself econaiats of a broad intermontana
valley deeply ailesected by the COopper River
and 1ts tributariesa. The outlet of ths basin
to the Gulf of Alaska 1s through & steep-sided
rock gorge cut through the cosstal mountsins,

Davelopg%nﬁ.—-There 1s at presant very
little economlio developmnt of the Gopper
River besin, although when the Kennecott
oopper mines werae in operatlon it was the one
most important mineral-produocing areas in
Alagka, The mines are on the south flank of
the Wrapngell Kountsins and were oonnecbed by
@ rallroad with Cordova., At present a few
tndividuale mine & 1lttle gold in thé Bresa.
The basin 1s potentially important in that
saveral highways traverse the arsa; the Glemn
Highway enters from Anchorage and joina the
Falrbanks-fo-Valdez Richerdson Righway.
Another through highway branches off the
Richardson to joln the Alaska Rigbway at Tok,
Spur highwaya reach Chitina on the abandoned
Ooppar River Rallroed and Nabesne on the north
flank of the Wrangells,

Geology.--The high mounteln renges,
bearing many large glaciers, sre mmde up of
a great variety of older rocka; these include
{¢n the Wrangells) Recent volecanics. Mount
Wrangell continues to emit a olume of vapor.
Tartiary (Bocena?) conglomerate, 6lay, thin
coel seams, sand and gravel, in plaoces strong-
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1y tilted, are exposed in a few places (Mofftt,

1912, p. 35),
The moat obviocualy lmportant beds for s

wator aupply are the alluvial daposits f1lling

the baslin proper. Preasumably the area wag at

£iYst covered by a t11l shest during the

period of maximum Quaternary glaclation.

With the retreet of the ice thia ti1l1l sheet

was 6rodad and reworitad in places and covered

by veat outwash~plain deposita, in which

local til) sheots are Interatratifisd. The

outwagh=-plaln gands and gravels .occur as

atroam snd lake-bad deposits (Moffit, 1812,

pp. 39-45).

Gulkrpa

At the Civil Aercmautica Avthority
station at Gulkans, which 1s on high, level
grouud about 400 £t above the canyon of the
Copper River, a well was sunk to a depth of
443 £t in 1945,

Bius clay was penatrated from the sur-
fece to a depbh of 280 ft, interrupted only
by & 6-foot gravel atratum &t 99 to 105 ft.
From 280 to 328 ft aand and some gravel was
penetrated, below whlch clay conbinued to 416
ft. The 27 rt of sediment from 416 to 443 ft
was sand and gravel. Permanently frozen ground
was penetrat betwaan 24 and 32 ft below the
surface,

It is difricult to interpret this log,
but 1t seems llkely that the considarable
thicknasases of blue clay representa clayey to
811ty lske beds and thet the intervening
sandy and gravelly beds are stresm-lald de-
poaits formed when tha lelWrs filled and its
floor approached the local base level, or
when & temporary lake dem broke and allowed
heavily laden glacial streams to wash over the
0ld lake floor., .

Water obtalned from & depth of 443 ft
stood aebout 220 £t below the surface and 1s
descrived as "selty." The well was later
plugged below 202 ft and water obtained from
sand and gravel from 280 to 287 ft. Thise
wateor aleo waz rather highly mineralized
(table 2), having 260 ppm of chloride and 8
total hardness of 420 ppm, of which 76 ppm
15 noncarbonate hardnesa.

The chemloal character of this water is
unexpeocted and may reflect-any one of aaveral
things; thae lake waters 1n which the sediments
were formed were slightly salline owlng to high
evaporation at the time; the ares was inun-
dated by marins waters, the residuum of which-
nes not bden flushed out; or, as a consequencs
of poor ssaward drainsge of deeper sedlwments
in tbhe baasin as a whole, ground water has
tended to become more concentrated in minerml
content as transpiration and evaporation re-
move ground water from the basin, much as
simllar water originatean In dessrt regliona.

Although {t appears that ground water of
good quelity may not be available from deep
sediments in twnls area, it 1is likely that
along the fringes of the basin t{he prompacts
will be better. Where water-laid sedimenta
are proesent they will tend to be ceoarser,
being oloeer to the mountains, and they
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should oontain fresh water by remson of great-
er ciroulation through them.

Glenn Allen

At the Alaska Rosd Commlsafion camp &t
Glenn Allen, L5 miles south-aouthweat of
Gulkana, two wellaz, respectively 180 and 203
£t deep, ylald a hard oelcium bloerbonate
water containling, respactively, 32 and §3 ppm
chloride. A 321-foot well at Gatewood lodge,
0lenn Allen (drilled in 1961), ytelded water
containing 2,400 ppm chloride.

Japens Vsalley

The Tansna Rlver, a tributary to the
Yukon, flowa northwostward fram the inter-
nationa} houndary elong or dear the route of
the Alsska Highway through Big Delta to Falr-
vanka and bseyond through Nenans to Tanana.

In 1ts uppar portion it ooocuples a valley
that is glternately broad and narrow, but
beyond Blg Delta the vaelley widens greatly
and at Fairbanks the ailt-lsden river flowy
ascross B muskeg Clat sbout 75 mllea wide.

«—-Pairbanks, the northern
terminus of the Aleska Railroasd, 18 the oen-
ter of aotivity of interior Alaske. The
Ricoardaon Aighway to Valdez jolns the Alsska
Highway et Big Delta. The Richardacu alsao
Joins the Glann Bighway leeding to Anchorage.
The 3teese Highway joina Cirole, on the Yukon,
end Fairbanks. Scheduled airlines connest
Falrbanks with Nome, Bethal, Anchorage, &nd
Juneau end pointa in the Stateas} and bush
pilots fly to intermesdlate Alpsken communitles.

Induptrial development 1s based largely
on lar{s-acale gold dredglng near Falrbanks,
at Menley Hot Springs, and at IAvengood,
Seversl smell mines are operated by indivi-
duala in many widely scatterad locallties.
Coal is mined st Healy in the Alaskse Range
just south of ths Tanana Velley proper.

The more recent development of military
beses at ledd Alr Force Base end Blslson Alr
Porce Base near Palrbanks and the {leld at
Big Delta nava had a veary great effect on the
economy of the sarea, 8ome farming L3 carrled
on and soms large ocropa have bsen grown
profitadly tn the Fairbankas ared Ln past
years. Tbe University of Alaska 13 situated
at College, & miles west of Fairbanke.

Igfggzgggx.——The floor of ths Tanans
Valley ls & brosd, level flood plaip across
which the braided stream hag migrated baok
end forth, 8Slight relisf ts provided by the
0ld meander-gcsr patterns and, more rarely,
by low rounded hawd-rock hillls that rise

above the godden llata. In tha upper por-
tion the velley 148 morse diversge, ranging

from narrow took-cut channels to droader low-
land aroms flankad by mountaeins a few wiles
distant. Several mejor stream valleys enter
the Tangng Valley at grade and thelr relative-
1y wide, level valley flooras may ba oonsidered
extensiong of thé Tanana Vallsy into the ad-
jacent mountainous areas. Alluvial terreces
several hundred feat higher than the preasént
Tanana Valley floor are well developed in
places, partioulsrly adjsocent to the north



g

TAVANA VALLEY

slope of the Alaskas Range. A featurs of the
Tapana River 18 that, tbroughout its course,
it tends to Impinge upoan 1ts right bank. As
8 result steep hard-rock cliffs are developad
in places aleng that bank, whereas the moun-
tain slopes of the south bank, except where
the river (flows through rook-cut channels,
approach and mergs with the valley floor much
mors gradually,

Geology.-~The Plelatoocena and Racent
history of the Tanana Vallay {and the Yukon
a8 well)) differs significaently from that of
arseng thus far discussed, in that this aree
was not glecisted in Quaternary time, aexcept
for insignifloant local Alpine glaclation.

On the other hand, the Alaska Rangs to the
south was heavily glaciated and glacidl godi-
ments were ocarrted northeanrd by atreams into
the Tenena Valley.

Mertie (1B37, pp. 188-189) glves the se-
quence of events much es followa: During the
glaclal epoch the Tanana handled and asorted a
t remendous volume of debrls, The volume of
material dumped into the Tanana Valley by the
gtreams issuing from the Alaska Rangs 1is
thought €0 have ocsused the Tanana to move
northward to egsentially its present positvion,
In its northward movement the river built
up the vast alluvial plains thet aow lte south
of the river. Tributary atreams from thes
north began to deposit their sedlment on their
ow valleys 89 the Tansna floor was built up.
Coarsas meterial was depoalited upstream and
911t in thelr lower courses. Many of the
richest gold plecers of the regiton are found
in the earlieat Pleistocens daeposits.

After the deposition of the older Quater-
nary gravel, black silt baving a bigh veﬁetal
content, generally refsrrad to as "muck,
began to accumulste. The muck rangea in
tbickneas from a few feof to mors than 100 ft
and {3 widely distributed upon thse mountain
alopas, in places up to an elevation of at
least 1,200 ft. The origin of these deposits
18 not understood at present. Part of these
sedimente may have been wind deposited, but
the pregonce of fresh-water mollusks and
dlatoms suggeata g lacustrine origin for en-
other part,

¥uch of the ground in the Panana Valley
1s permanently frosen. The froren areas
gonerally have the form of wedges that thin
toward the major streams and thicken away
from them., Narrow areas of thawsed ground
ars common bansath recently ebandoned streem
channels. New ground on the slip-off aside of
stream meanders {3 not frozen whereas on the
cut-bank glde of & meander permafrost is
pregent close to the bank. Nearly all the
flat valley floor and north-facing mountain
slopes are underlein by permsafrost, but the
frogsn ground thina upwerd on low mountaln
alopes that fact asouth or southeast. Frowen
ground may continue to the mountain top on
the north-faocing slopes.

Groupd g;te:.-—Conaiderable quantities
of ground water are available in the Tanana
Vallsy but in many places the water la high
in iron or organic matter or both, The common
prassncé of permafrost presents unusual
problems in theo development of ground mater,
but thege prodlems are disposed of readily.

Sperking of the Panmna Valley in the
larger sense--that 1s, including the tribu-
tary stream valleys and adjacent mountain
slopes, ground water occurs in the following
wayss (1)} In send and gravsl dangeth the
fles velley floors of the main streeam and ite
ma jor tributaries, (2) in sand and gravel
lying boneath tha gllt cover on the mounteln-
sides, and (3) fin the weathered upper part
and in deeper flisgures within the bedrock.

Date on geveral hundred wells on the
flats in and adjacent to Palrbanks ars at
hand as a result of Geological Burvey studies
in the sres, and enough date ars gvailable to
charecterize the docurrence of ground water
on the mwountain slopes, largely ss & result
of test dArilling by the Survey.

Speaking gensrally, a million gallons
per day per well should be evailable from 6~
to 8-1nch welly B0 to 150 ft deép on the
Tanana River flats downstresam from Big Delta.
Yields of this wagnitude have been obtained
from saveral wells in the Fairbanka aresa,
The existing wellas penetrate highly parmeabdble
gravel which yleld coplous suppliss of water
with l{btle or no development. A trana-
migeibility of about 600,000 gpd per ft,
a hifh valua, has been comoubed from
puwuplng tests in the arsa, It L8 ths writer's
opinion. thet, in sddition to the c¢lean gravels,
lega-wall-sorted coarse materials might be
made to produce significant amounts of water
by utilizetion of atrainers and proper methods
of developmaent, and that the total emount of
water availlable per large-diameter well might
be conaiderably higher than that now obtaiped.
Kowsver, in congideration of the high yleld
of more easily constructed wells, in many
places less thao 100 ft deep, and of the rapld

.vrecharge of the atratas from ne&rbi atreams,

it may be that the cost of several wella lo-
eated 100 ft or more apart, tepplng the asame
clean gravel bed, mould be less than that of
one large wall.

Drilling wells by the cable-tool method
gonerelly presents no difflioulties; in fact,
frozen send and sl1lt stand well during
drilling, meking progress sasier thapn in un-
frogen fraund. Wnen welle are dischargad
rogularly no difficulty with freeeing 1s
experioenced.

8evarsl hundred small-diameter domestic
wells renging in depth from 15 to 200 £t, are
ip use in the Fairbanks area. These obtain
water from thawed ground sither in areas free
from permafrost or, in permsefrocst areas, from
above or below thée permafrost wone.

These wglls are conatruated by driving a
2-1nch pipe with a drive point, and with
poerforations above the drive point, through
which a 3~inch thaw line projecta. Ioitial
progregs s made by washing with the Lhaw
1lina 2 or 3 £t in edvance of the drive point,
after which the 2~inch pipa 13 driven down.
In many placea wollg up_to 80 {t deap have
been driven in & day or two, but slsawhers
progress may ba slow. Deepor wells may pro—
%roas much mors slowly and at tlmes only-a

ow foot may b8 gsined in a day-

The small-dlameter wells passing through
permafrost will freege solld 1f not used
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ragulsrly, and even then aome wella tand to
freeze.  fresging appeara to ocour 4s 6ommonly
in July as any other month., Frocen welle mey
be thewed with s9slt or they may be steamed
out, The lstter process thawa the walls
appreclambly and the well ateya thawed longer.
Many housebolders have & device so oonatruo-
ted that excess hot water from hot-watar tanks
can be run into the well as avallsble, This
action 1a sufflolent to forestall freszing.

e quality oi ground water avallable 1in
the Taenana flats 1a gensrally not of the best
({table 2), Commonly well water hes a high
content of iron or orgenlic matter and tastes
atrongly, stalvas badly, end is undesirsable for
some uses suoch as laundaring. Hany house-
holderas heve small water-treatment devices,
which generally operate successfully.

Very shallowm wells genarally odbtaln wster
of good quality, but some deeper wella llke-
wige yield excellent water. However, some
deep wells apparently tap clean sendy lenses
wnich, when dépleted of clear good water,
gllow water from surrounding materlal to flow
inta the well, and the quallty of water dis-
charged becomes poorer, Likewise, some wells
initially ylelding very poor water have im-
proved in guallty with time.

Xt appsars that, where largs quantities
of water are needed, it is fruitlesa to search
for good water in & limited area on the flats.
The quallity of water obteined in any one
place will tend gradually to change to an
average quality charecteristic of that locali-
ty as 8 whole.

T™e foregoing remarXs apply to ths down-
atream, broad portion of the Tanana Valley.
The upatream portions of the valley undoubted-
1y differ in several important reapects: the
sandg sediments mey ba axpectsd to be coaraér
and les3 wsll eorted, owing to the proximity
of the mountaln masges; glaclel t1ll ylelding
very little water might be encountered at
depth ip some places along the south side of
- tha narrow valley; and bedrock may be near
the surface in meny places. However, the
quality of the water may de &ppreclaﬁly vatser
throughout, GConditions ars probably favorable
for moderate water supplles, but not as favor-
able as on the broad valley floor downatream.

Water 18 avallablae from nt torrace
deposits adjacent to the low valley flats
along the north slope of the Alaeka Range but,
owing to the proximtty of the mountains,
large boulders are commonly encountered and
tne despth to water from the surface 1s great.
Apparently gseveral bundred gellons 8 minute,
if not more, may be obtalned par well.

The rocks forming the mountain slopéd
on the north side of the Tanana Valley will
yield some water to wells 1n moat places.
Permayrost 1s thln or. absent on the nlgher
south-{acing alopes. Thse low mountalns are
covered largely with brown silt or, in minoe
valleys, with black mucky silt. In places
coargse sandy beds are pressnt benssth the
gilety covar and will yield suppllee renglng
from a few to perbaps more.than 100 gpm.
Elsewnere the upper dscayed part of the bed-
rock will yleld et lesst a few gallons &
minute, The dapth to water dspsnds on the
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local topography and may bs more than 80 f£%
in places, but lower down on the same slopes
the depth to water may be only a few fest,
Where frosen silt actes as a capping, artesian
condstions way exiet and wells way flow at
the surface,

¥anley Hot Springs

~ Apcording to C. H. Turntull (1849) of
the Alaake Department of Health, there are
two drilled wellg in this community, respeo-
tively 76 and 40 ft desp, sunk in gravel,
both of which yleld hard wster. Permafrost
is present gt S to 18 ft and 42 to 54 ft,°
raapsctively, below the surfacs.

Moat of ths inhaditants carry watsdr in
buckets frow the "Cold Spring,™ a small stresm
fod by numerous smell springs, a few of whioh
are hot, Consideratlon 1a delng glven to
piplng water from the Hot Springs to tom.

Accordlng to 0. A, Waring (1917, vp.
60-62), the Hot Springs were developed in 1908
and e ﬁutel, dsiry, poultéry and vegatsble
farm wers construoted nearby. The Bot Springs,
water from whieh 18 still used for a commar-
¢ial bath resort, have tempsratures of 126 F
and 136 P and flows of 110 and 35 gpm, redpec-
tively.

Analysis shows the soft sodic wator to
have a tota) minsralieation of 417 ppm.
Chloride and aulfete are relatively bhigh as
compared with calelun and magnesium.

¥lnto

Acoording to Mr. Turnbull, the oply well
in this tiny community is a dug well noear
the river, In en attempt to obtaln water
for the sohool, a well weas driven to a depth
of 60 ft In permafyrost dbut did not reson
thawed ground. River water and melted lce
and snow are used for water supply.

Wenana

Nenans lios on the south bank of the
Panang Miver fuet esst of 1lts junction with
the Nenena River, which flows northward out
of the Alsaka Range, enana is 47 miles
southwest of Fairbanka.

Nenana has a population of 350 to 500.
As it is an {mportant tranasshipment point,
the railroad and river boats furnlah employ-
ment for wost of tbe lzhabitenta, other than
those engaged 1n trade or miscellaneous
services., '

The town has no nighway comnaction with

" other Alsgka towns but i3 on the Aleska Refl-

road and hes river connection with the
Yukon, sn srterlal path of travel in Alaska.

Nensna wes vielted on February 18, 1949.
Duriog that evening m meeting was held with
membara of the town council and loosl problems
were dlscugssed.

hp%ammumo-—ﬂenm lies on
the level flood plain of ths Tanana River and
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1s wmderlaln by =ilt, send, and gravel to an
unknown dapth, The town lies within the in-
fluence of aen active meander in the river and
aven now the ground 1s being slowly erocded
away., More tmportant, the meanders temd to
cause the plle-up of {ce with the spring
break-up, and thua contribute to Flooding of
the ‘town,

North of Nensns the Tensna Rilver 1ls cut-
ting against the hilles that oxtend from
¥egena eastward toward Palrbanks.

Water supplv.--Pwo wells at the railroad
yerde, sbout 6 ft mquare and 35 ft deep,
furnish water for locomotives and for a few
business establishments. The watar level in
these wells is a minlmum of 7 £t below the
surfacs in the summer and 12 ft in the winter,
Together they yimld abouy 600 gpm by sustlon
kS §'a

8everal homea have small-diameter driven
walla. The weter obtalned from walla 1s sald
to be hard and to oontain aome iron. Copper
heating colls may plug up with 1ime in 3 to §
weeks, On ths other hand, reasonsbdbly soft,
iron-frase water ia avxilaﬁle in some places.

Apparently, a muniocipal supply adsquate
in quantity may dbe obtained from walls sny-
where but, as in Fairbanka, water of good
quality may be diffticult to obtalm. Whether
a soft, iron-free supply can be obtained
whioh will remein iron-free with continued
pumplng 18 yet to be eatablighed. Rach well
ends in a B&nd or gravel lens of limited ex-
tent; as the water In the lens is depleted,
water from adjacent lenses moves 4in and
eventually a water of average (poor) quelity
1a obtained, Thus, as in Falrbanks, ground
water of paor quality tenda to lmprove some-
what 1in quality with continued pumping, where-
as wmater of good quality tenda to become
inferior,

Permefrost.is present in the area, but
not Immediately adjacent €0 the river at the
town of Nenana.

Pairbanks area

Gesnerallizations regarding the Tensana
Valley, based upon data aoquired in the Fair-
banks ares, have been given previously, and
bhence only a little more need be sald at this
point, It 1a apparsnt that, ao far as the
¢ity is concerned, the inherent diffloulties
116 in the trestment of the water obtained
and 1ts subsequent distribution, rathar than
in the guantitles avallable.

Fairbenks 1a asupplied at present largely
by severel nundred emall-dlameter individually
owned driven wells. The Northern Comwerclal
Qo. furnishes & pert of the city with water
from & largo-dlametar dug waell 90 ft deep and
from & gallery driven out under the Chena
River, Steam heat 18 also delivered during
the winter, thus preventing freezing of the
1ine; during the warmer months the water
sarvice 1a extended via small-diemeter lines
lald on the surface,

Kost farme on the low mountain &lopes
north of Fa{rbanks do not have a water supply
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other than a clstern, but it should be poaai-
ble to obteln st least minimum amounts of
ground water without great dAiffioculty. The
possalbility of developlng enough watar for
irrigation .is poor in most plsces, but in a
few places 1t should be poasible to develop
suffiotent water for limited irrigation.

The Fairdanks Exploration Co,, on Garden
Island fmmedietely north of Falrbanks, bae

made many efforts to develop oclear waber in

large quentities for cooling gensrators. &
well 1368 ft deep 1s reported to have ylelded
3,400 gom with 6 ft of drawdown, Another
106 ft deep yislded 2,600 grm with 9.8 ft of
drawdqwn. At present water 1s obtained from
tbree wella about 80 ft deep each, ylalding
2,400 to 2,800 gpm with 8 to 14 f% of draw-
down, A dug well 40 ft deep, 75 ft long, and
80 £t wide produced sbout 1,800 gpm when
firat ocompleted but now yields about 800 gpm
with 11 ft of drawdowm. A total of about
8,000 gpm ia pumped more or less continuously
in the warmer months, .

At lLadd Field, neer Pairbanks, several
walls 6§ to 8 {n., 1n dlametar ylald more than -
500 gpm; these and a few wells of smaller
vyield fumish the basae with water. At Flelaon
Alr Porce Bage e few wella of larger yleld
have been aonetructasd.

Blg Delta

A well drilled rlomg the oil pipeline 1
at mils 1,449.8 penetrated frozen mterial
from the surfaoce to a dapth of 44 It and
thawed ground to 75 ft. The material pens-
trated was gsand and gravel., The hole was
abandoned in a clayey atratum at 756 ft. A
second hole was drilled through frozen material,
largely gravel, and into what was said to be
frozen sebhiat at 42 ft. This hole was aban-
doned st 68 f6.

At Triangle Inn, a 4-inch well 118 ft
deep obtains a few gallons of water a minute.
The depth to waker 1s 90 ft,

At the Alr Force Bass on & nigher terraoce
south of the river, several wslls 190 to 240
feat obtailn 25 to 40 gmm with 3 opr 4 ft of
drawdown from gravelly sands. The depth to
water is about 180 ft below the surface., In
one well, the driller'’s log reports "big rocks"
from 40 to 70 £t and from 120 to 148 ft below
the surfece.

The temperature of the water is reported
to be 40 F,

Johnson River

At the oamp on thse flat bench above the
river elong the Alaska Bighway the Alaaska
Road Commissaion has a well 88 It deep in
whieh Lthe depth to water is 75 ft, It 4ias said
to penetrate all gravel,

At mile 1,408.5, whish is 1n the ${imediate
vicinity ¢f Johnaon River, the Corps of
Bnginesrs driiled u well at the oll pipeline

Y. 5. Army, Corps of Engineers, Whitehorse,
Yakon Territory, Canade, personsl cammrunication,
Ahuguat 5, 1948.
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station., It penetrated coarse gravelly
matertal to & depth of 94 ft, & layer of clay
and bouldera (till ?) from 94 to 104 ft
Pclean washed gravel from 104 to 130 £§,
"clean washed flat rooka with an sbundance of
water® from 130 to 135 &, end clsy from 135
to 137 ft. All the meterlisl penetrated was
thawed. The depth to water was 104 ft below
the surface. . -

Dot lake

At mile 1,370.5 on the highwey, ;hich is

3 mllea west of Dot Leke, tha Corps of
Engineers drilled a well at the petroloum
pipaling atatlion. The well encountered 20 ft
of frogen gravel end gilt, below which thawsd
gravel and asand extended to 128% ft. The
water level was G4% ft below the surfaoce.

Tangcross

At the old airfleld at Tanaocross ons 6-
ineh well 43 ft deep penetrated 6 ft of silt
and gravel and 37 ft of sand end grsvel, all

thawed. The dspth to water was 33§ ft, The
wall 13 reported to neve yislded 30 gpm with
1 ft of drawdown after & hr of pumping. The

temperature 1s reported to have been 384 F,

A second well had almost identionl charaecdter-
1attca. The total hardness of water odbtalned
ia reported to be 162 and 129 ppm, respectiva-
¥

Tanana Bridge

- At mile 1,330.1 a}ong the plpslins the
Corps of Enginesrs drllled a woll to s depth
of 45 ft. The depth to water wag 9 ft delow
the surface.

Northway

One of the two wells drllled for the
Corpa of Engineers along the pipeline at mile
1,288 on the north side of the Tanena Valley
encountered "dacomRoaed sand hserd granite--
alanting formation™ at 6 depth of 118 ft.

The other encountered "hard granite” et 177
ft. Tne alluvial matarial sbove was Irozen
311t and sand in sach plece. Only a 1ittle
water was obtalned from the first well from
bedrock and presumably & somewhat better yleld
was abtained from rock in the second wsll,

A% ths Worthway flsld, south of the
Alsska Highway and fer out 1lnto the broad
valley, a well drilled for the Army encountar-
ed 25 ft of frozen wuck end 86 ft of frogen
gsand and silt containing lensss of oclear ica.
Ths thawed material below 90 £t has lcrgelx
sand and gravel; @ "cosrse gravel and send
between 227 and 246 ft was developed In the
well, Thse depth to wetsr ias 7 ft. The well
1a reportsd to have ylelded 30 gpm with no
observable drawdown.

A woll drilled for -the Clvil Asrorauticas
Authority at Northway silmilarly encounterad
fine sllty and mucky sediments in the uppsr
part of the hols {frozen to a depth of only
46 ft). Below & dapth of about 100 £t the

!’

28

sediments were ooarser and gravel appeared at
111 ft, dbut apparently it was necassBry to go
to 237 ft o obtein a sand-fres gravel for
‘open-hole d@evelopment. Oravel and ocdarss
send 18 reported between 210 and 237 ft.
well was pumped for 63 hr st 30 gpm. The
water level 18 about 16 ft helow the surface.

The

Intexrnational ho wadsry

At mlle 1,249.7 on the Alsske Highway,
which 18 near the internationsal boundary, a
woll 203 ft deep penetrated only thawed ground,
The material encountered wes desoribed asa
sand and "fine rocks"; the well was pumped =t
a8 depth of 135 ft and agein at 203 ft but
both times sand ran up the casing and ths hole
waa finally abandoned.

Kuskokwim Valiey

The Xuskokwim Valley extends frow the
area near lake Minchumina, which is 150 miles
southwest of Fairbanks, asouthwestwsrd to
BRuskokwim Bay opaning oo the Beri 8sa, 8
stralght-1ine distance of about 400 miles.
The vallsy is sparssly dsveloped, and the
economy is based largely op gold, platinum,
and (formerly) quicksllver mining. Many indi-
viduals, partlenlarly the natives, in the
several ‘tiny villages work at canneries
along the coast in the summer.

The Xuskokwim River flows through a
brogd alluvium-fllled vallsy sbove MoGrath,
Prom McOGrath to Aniak it flows through a
narrow rock gorgs, but below Anlak Lt flowe
across the vast poggy delta formed in ths
lower reachea of the Kuskokwim snd Yukon Rivers,

Lake Minchumina

Ths settlement at leke Minchumins con-
slsts of a Clvil Aeronautica Auvthorlty ate-
tion and rleld on the air route from Pairbanks
to McGrath and Fairbanke to Nome. The erea
15 low and charactari¢ed by muskeg f{lats and
lakes.

A well Adrilled at Minobumina penetrated
clayey gravel, largely, to a depth of 48 f¢,
where 4 ft of wator-bearing gravel wag pene-
trated. At 52 ft the drill reached bedrock.

The wator obtained 1s sald to be of fair
quallty but hag a high Lron content.

HeGrath

MeGrath 1s a ¢ommunity of ebout 100 in-
bhabltants, most of whowm are white. It is
situated on & low glip-off slope of the river
on the socutheast flank of the Kuskokwim
Mountains. It 15 lwportsot as a trading cen-
tor for small minds in the adjncent arsa and
as an intermediate stop on the Anchorage-Wome
flights. 8cheduled planes on the Pairbanks-
Bethel run likewiase stop at McOrath. Same
hunting and trapoing are done locally by na-
tlives.

Informeti¢n on ground water st McOrath
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way obtained largely from Arthur Flat of the
Alaska Native Sexrvice.

At the Civil Asronautics Authority ata-
tiona well was drtlled to a depth of 282 fE.
84and gnd silt, for the most part, wea pene-
treted ta s dapth of 230 ft, ,Tbls was Dot
developsd, presumably becaude of difficulty
of nolding out tha fine-grained materiel with-
" out a screen, and drilling was continued into
underlylng gray alate to a total depth of B8R
ft. Casing, the lowar 12 ft of ehiich was par-
foratad, was aet at 242 ft, The watar lsvel
in thle well was about 20 ft below ths surfaoce.
The maximum yleld {s not knpwn; bthe pump in-
stalled 1s reported to fumilsh mere than &%
gpo. The water appears to have a8 high iron
content.

A doEen or st driven doméstlo wells havae
pesn construttsed st McGrath; Eheas develop
gravelly esdimsnts encountsred gt 10 to 33 ft
bensath overlylng stlty mstéerlsl. Ample water
for o small rosdbouse is obtalned from such a
13-inch driven well by means of g small sue=~
tion pump, The water obtalned from thease
wells generally ocoptaina a 1ittle irowm.

It i3 intereating to note that, whsrs
povmensntly frezeéen ground hsa not been en-
countered, :these driven wells have generally
been put down in 1 to 3 hr. Parmafrost is

enerally abasnt near thé rviver but, e&s 1in
Sairbanka, appears aoms diatance away as a
thin wodge and thickens with dletance from
the river.

Parewell

Ferawsll 1s an emergency lendlng flsld
on thne weat flank of tha Alsgka Range at the
wopst end of Reiny Paaa, throu which planss
fly on the Anchorage-Nc¢Gratb-Nome run,

A well drllled here at the Civil Asro-
nautica Authority station enceunterad "bould-
erag, gravel, and [roat" to = dapth of 125 f£t,
below which "sand and clay® extended to 292
tt. The available log does not indicate tha
compoaition of the despsr material but,
soocording to Berl Young, who drilled the
wall, wobter was obvtained from & boulder formsa-
tion, presumably extending from 202 to 3548 ft,

The depth to water was 338 fC, sccording
to Barl Youn%. This is rather aurprising,
bepause 1t might be axpacted that water sould
osauy under artesisn head. Presumably the
overlying clayey bads are breachsd st & lowsr
altitude, Popsibly ground witer may occur
undar artesian head in adjascent, lasa desply
disaected, aroeas.

Anlak

Anlak lies on the south bank of tha
Rugkokwim Rivar about 135 miles from the
moukth of that river. It 1a on tha west flank
of the EuskoWwlim Mounteine and at the head of
the vaat Yuwen-Kuskokwim delbta. Aniak 1a
328 mliss weat of Anchorage, 270 mlles south-
eagt of Noms, and ¥5 miles northeest of Bsthel,

Aniak has & populationm of s&dout 200, a
large part of whowm are Eskimos, Subalstence
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1s gained from work ip plaoar campa and
flaherles, aome distence from Antak, and ip
hunting snd trapping loeally, Soms lumber ia
preduced at Aniask. The town 1s ssrved by
river Beats 1n.the summer. Northern Oonso-
1idated Airtines furnlashea service three
titmes a waek from Falrbarkas to Bathal.

A stop~over waa wade st Anisk on February
26, 1949. The data glven below wers obtained
from 8am Voldn end other citlzens.

Topogranhy and egaglosy.~-The villags lles
on the flood plain of the Kuakokwim River.
The meterisl nerr the surface 1s coarss sand.
Permafrost 1s not presént in these recently

farmed dsposlta.

Water aupply.--Thers ars about 13 small-
dlametor driven wells In town, ranging in
dapth from 35 to 60 ft, The largest produnser
ia tha wall at the school, which 1s 60 rt
desp. A jat pump provides water for about 32
puplle, The schovl has modarn sanitery
facllities,

The dépth to water v the walls varles
with the river level and i2 az 1little &s 16
ft below the surface in the summer and as much
ga 28 £t balow the surfase in tha winter.

Tha water obtalned hmas an excellent
taste, la aligbtly herd, and haa c¢nly a trace
of iren.

Bethal

Bethel ilss on the lowsr Kuakokwlm, SO
miles from the mouth of the rivar on Kuekokwim
Bay. It 15 400 milas west of Anchorago.

The village hes a populetion of adout
525, about 300 of whom are Bakimos. Subals-
tence 1s gained by work In ths cannsries in
the summer, flshing, and trapplng., Some indi-
viduals are employed at the Alaaska Native
Service hoapital a mile mouth of town.

The village ia at %the head af navigation
for ocean-golng vesaels and 1s & polnt of ’
tranasnipment for gooda destined up river,
Alaska Alrlines walrea two fllghts weskly from
Anchorsgs via Baknek, and Northern Covgoll~
dated has three flighta waexly from Fairbarks
via McOrath.

%gpggx&spx.--The village liea om 8 broad,
low f'loeod plain on the north bank of the
Kuskalkwim delta. Thse Civil Aeronautilcs
Authority airrield 11iea on a aimilar low floed

plain oo the south bank of the river opposite
the village.

Gpodomy.--The Tegion la underlain by seilt
and fine asnd. Thne nsarest hard-rock hills
ars 6% mllag to the north on tha Yukon mnd
at the bass of thes Kilbusk Mountaina 50 milss
to the aoutheast. The ares has long been
recelving gsedimantary material that has been
trangported B long dlstance and consequently
18 fina in texture. In part much of thie
fine materie) may be wind-blown. Bowever, at
some past stage of arosicnal history the valley
was considerably narrower, thse hard-roek hilla
wera closer and cosrsar materlal was deposlt-
sd. Bence it ia expected that coersa sends
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and perhaps gravel will be encounterad at
depth,

A well recently drilled by the Olvil
Aeronautics Authorlty penetrated [ine silt at
the surface, fine sand from 20 to 109 f£%, and
moedium (%) sand from 109 to 197 ft. A few
pes~sized pebbles were mixed with the finer
materlal from place to place and & ligtle
clay is reported at 117 ft, 135 ft, and 165
ft. It seemed likely that thls well would be
developed and put into uss by installing a
suiteble screen. It was subsequently report-
od that thls was done sucossafully by foroing
a drive-polnt gtrainer on & 4-inch pipe below
the bottom of the 8~ineh hole,

The village of Bethel is underlain by
permafrost. A hole at the hospital drtlled
to 8 depth of 185 £t (100 7 £t below Bea lavel)
was still in .frogen ground when it was sban-
doned. The whole viilage of Bethel ig on
frozen ground but, at the Civil Aeronautlcs
Authorlty field aoross the river, on the in-
sids of a meander loop, only a foot or two of
permafrost 1s present at a depth of 16 ft.
The ground thers hes been recently formed and
permafrost has had little opportunity to de~
velop. :

The Bethel town site 1s subject to flood-
Ing and is being eroded actlvely by the
river. ‘

Water supply.~-The residents use river
water or river yoe purchased from a private
supplier, The lerger purohasera pay about
$5.00 per 1,000 gal. The hospital has a ovipe-
1ine from the river which operates falrly well
in the summer but is costly and cumbersome to
operate in the winter. Further, ths quality
of the river water obteined is inferior in
that it s a poor taste and gewmerally con-
taina aome colloldrl glacial flour that ls not
filterable. Drinking water for the hoapital
18 derdved from a winter loe supply.

At the Civil Aeronautics Authorlty sta-
tion shallowm ground water hlgh in iron con-
tent 1is avallable, but at Bethel, underlain
by psrmafrost, ahallow watsr cannot be obtain-
ed and meptic tanks, lacking drainsge facili-
tien, simply fill, overflow, and freese.

It {9 obvious that Bethal needs a water
supply for both town and hospltal. A river-
water source is impractical beocause of the
poor phyalocal, chemical, snd bacteriological
quality, and fecause of the edded cost of prea=
venting fressing.

Onfrozen water-bearing coarger sands un-
dgubtedly 1lie below the fine sands pemetrated
in the first 120 ft at Bethel, but where
thege are cen D8 determined only by test
drillivg. However, ooneldering the locatlion
of Bethel In the permafrost belt, it seems
liksly that ln most pleoces permsfrost would
not extend so deep as to lnmclude all zones of
relatively coarsg ssediments.

Briasto]l Bay
The lowland area facing Bristol Bay, in
the broad valley of the Nushagak.River, Jies
between the Aleutian Range to the scutheast
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and the Kilbuok Mountains on the northweat,
Xt wag an area of glacial soour when 1ce
tongues extended from both the rengesa toward
Bristol Bay. In later stages there was muoch
glaclofiuvial depoeitlon ra ths glaclers
retreated. It seems likely that considerable
thlclmesses of outwash material are prasent
here and that prolifioc water-bsaring beds
are ocommon,

Nalmek and Dillingham are the two ma jor
towna. A few osnneriesa are located along
and near tho bay but activity hers 19 almost
entirely seasonal,

Naknek

Logs of wells at Naknek provided by
John McAnerney, geologist, Corps of Bnginsers,
Alagka Districe, at Anohoregs, make possible
a broad charsacterigation of the area.

Nalkmek lies on the sast shore of Kviohak
Bay off Bristol Pay on the north flank of the
Aleuttian Range, It la west-northweat of
Mount Katmal.

Naknek well no. 2 penstrated "water sand”
betwesn 30 and 36 ft, “glsolal sllt and gravel®
from 86 to 103 ft, "eater sand" from 103 to
106 ft, "quicksand and gravel® from 105 to 145
ft, "water sAand™ from 145 %o 148 £+, and
"quicksand and gravel" from 148 to fes rt.

The well fumlshed 100 gpm. It may be presumed
that, if sand soreens were inatalled 1n such
a hoie oppogite the better materirla, & much
greater yleld might ba obtained,

Nakmek well no. 1, 8 in. in diemeter,
obtalned 1656 gpm from coerse white sand
penetrated at a depth of 97 £t,

The "Rapids well" a} Nalmek penetrated
"gravel” betwsen 35 and 90 ft, and "water
gravel” betwsen 171 end 176 ff, Most of the
other matorial penetrated mppsars to have been
fine 1n texture. The. well, 6 in. in dlameter,

yields 20 gpm.

At the Alaska Communications Syatem
statlon (at the alrfield ?) pea gravel was
penetrated between 34 and 47 ft and "quick-
aand and water® batween 57 and 63 ft.

If sediments underlying the town of
Nakmek are simillar to thoss described above
thare 18 little doubt that a municlpal suppiy
could be obteined emally from wells,

Snag Point (P1llingham P, 0,)

Snag Point 1a a community of about 100
parsons, mostly natives, and las the trading
center for the several small communities and
canneriss in the Nushagek Bey area. It is
lses than 10 miles northeast of Dillin
and 55 milss west-northweat of Neknekx. Accord-
ing to Mertis (1938, p. 70) an 8- to 6~inch
well was sunk for tha.Alaska Portland Packers
Assoclstion to m depth of 213 .ft, where fins
gravel and black mand were penetrated. The
woll was located at an elevatlon of 80 ft and
& "sttong flow of fine clear water” waa ob-
talned that rose to withim 15 ft of the sur-
fact, The woell f1lled with sand and was
finally abandoned.
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Cisxka Polint

Clerks Polnt ig 8 mative community of
apout 25 pereons and the locatlion of a ¢an-
nery. 1t 4s about 20 miles south of Dilling-
ham, but on the esst shore of Nushagsk Bey.
A well wap drilled here for tns Columbia
River Packers 3gsooistion tc 8 depth of 188
£y (Mertia, 1838, p, 71). Some brown, dla-
colored watsr wea obtalned f{rom the gravel
wt 175 ft, the dapth to whiob loe (permafrost %)
was raported. No other detalls are avall-
able.

Dillinghsm end Kanslenak (Kanekanak P. 0.)

A wall exists st tha Alsaekas Native Ser-
vice hoapital at Eanskensk, but no records
of wells are svalladle atbt ﬁllllngham, nesardy.
The woell at Kanskansk is 64 ft deep and,
according to 6b anelysls made by the Alaaleas
Department of Health, the water is fairly
soft, is high in iron content, end has only
10 ppm of chlorids.

Yujgon Vallev

In tha eummér of 1940 Charles Turnbull
of the Aleske Depertment of Heslth made a
 genliary survey covering the Yukon from
Roppart to Holy Cross, asz wall mn a fow
adjacent eress. The fullowlng faots are taken
from hia report.

The smal}l Yukon Rivar communitles ¢onelst
wostly of Indlena except for a few tradsry
and Glvil Asronsutica Autborlty or otbher
govermmental paraonnel. Aleng the lowsr
reachss of the river, however, the Rakilmo
population baoomes significant. There 1is
little sconomlie davelopment other than that
connected with small-ascale gold-mining ovpara-
tione., The natlves do some trapping and flsh-

ing.

With the exceptlons noted below, Rawmpért,
Tenans, Kokrineas, Ruby, Oslena, Xoyuluk
Stution, Ruleto, Ealtag, Anvik, and FHoly
Croes on the Yukon, Hughes and Allakeket on
tho HKoyukuk, and Hologachsket and Shagalux on
the Innoko Mysr {entering the Yukon at Boly
Crosa) obtaln their water supply from claterns,
from the river, or from welted loa and spow,
1t geoama likely that io many of theae communi-
ties inexpenslve drive-polint wells wight be
driven to gravels at no graat depth to fur-
nigh & stable, eaasily avallsble, safo waetar
augpiy. Where permmfrost undevitea the
villagas, the problem la obviously more Aiffi-
oult.

Circle Bot 3prings

Waring (1917, pp. 51-63) dsscribed the
hot aprings at Clrels on the Yukon. The
adjecent land was flrat homeatasded in 1909
and later devsloped as a resort, tha water
baing uased for baths, for irrigating vage-
tablea, and for domeatic uss. The total flow
18 abous 340 gpm and the temparature of tha
weter in the bathhouss 1a 110 F,

Samplea collected in 1949 show that the
upper largs spring yields a fairly soft scdis
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water oontalning 95 ppm of sulfats and 248
ppm of shlorids. It 1a of partiscular interest
to note that the water contelng 10 ppm of
fiueride, a content much too high for drink-

ing water, Continued use by Ioung childran,
will result in parmanent mottling df tooth
snamel .

Tanang

Tanana liee on the narth bank of the
Yukon, just below ita junction with the Tansne
River, 'It 18 132 miles west-porthwesat of
Fairbanks, Teneno has a amsl) nativs popule—
tion, end rlatng end hanting are the primary
oocupationy.

The village ia served DY river boats in
the aumrer. MNorthern Consalldated Airlines
furnishes ssrvice three times a wesk.

and geol «——The village and
Givil Aeronavtlca Authority fleld lie on the
flood plain of the Yukon River, Immsdlatelwy
wost of the fleld (downsiremr) the flood plain
torminates agalnat & gentle siope underlain
by hard rook,

Water gupply.=--At the Northern Commercial
Go, a B0-foot well drilled into bedrock ia
anld to yleld 52 gpm, The water 1s hard.

According to Wering (1517, p. 87) water
from the same (7) wall has & total hardnsss
of 41§ ppr, largoly carbonste hartnosa. The
fvon oentent la 2.7 pom, Howsver, two other
melln nesr the river vield "good" {iron-fres
?) mater,

The Alaaka Native Servica hoapital and
schoel both obtaln watsr from dug wella about
30 £t deep.

Ruby

Fuby, on the high bluff oo the south
sids of tﬂa Yukon Rlver was once suppllad in
the summer montha by watar plpsd from & apring
Just south of the village. The distributlon
lines hava alnge béen torn up,

Galena

Oelsna 11ga on a meendsr on ths, horth
pank of the Yukon River, It ias 273 miles
weat of Pulrbanks and 254 milss sasgt of Nome.
The native village of Galspa haa about 100 (%)
inbabitants who subaist by fishing and trap-
plng. The Army field, a ferry station former-
ly used by the Russlans in taking planes
from Fairbagks to 3iberis, 1s locatsed nwarby,

Water can be obtoined from shallow wella
In the village, but ths quallty of water 1s
ped and thd villagsrs prefar to carry water
from the Yukon River,

Therae are drilled welle at the Army base
having 8 maximm depth of R35 ££, The supply
i{s ample but the water is¢ hard and contalns
much Yron. It la disagresable In taste, and
watdar for drlinking purpeses ls provided from
steam nandensata,
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Anvik

According to ¥r. Turnbull, "a driven
well was loceted 1n front of the Misalon
which wes used until this past year (19048),
when ths mlgslonsary-in-charge had it removad,
This water wes hard."”

According to Waring's publianad analyses
{1917, p. 97) this weter was simllar to but
8lightly harder than the bard well water from
Tanana and contalned 5.0 ppm of tron,

Holy Crosas

A well 100 ft desep at Holy Croas wlasion
penetrates Yedrock and, used in comjunction
with a 4,000-gallon tenk, furniahes. mater
for tha mission and two dowleiles, Another
wsll, 30 ft deep, also penetrating bedrock,
ia no longer used.

The villagers use river water in both
wintar and summer.

Rughaga

At Hughes on the Koyukuk River, the
trader obtains r supply of excellent water
from a driven well 13 ft deep.

Marshall

Karshall 1laea on the lower Yukon about
150 m1les from its mouth. Xt baes a popula-
tion of about 150, most of whom are Eskimos.
3ome gold dredging is done in the viclnlty and
during susmer monthd meny natlves work inp the
Brlistol Bey cannerlea.

According to John B, Kerr of the Geclo-
glcal Survey, who viatted Marshsll in the
summér of 1849, chlorltlc and andesific rocks,
anpd tuffs orop out at ths surface on the
higher ground bagk from the river, Near
river level a 1little fine- to mediium-grained
gandy alluvium overlies bedrock.

Two dug wells ére in uwse in ¥arshall.
They are near the river. One obtainas waoter
from fractured tuff, the other from &ndesite.

It seoma 1likely that properly. conatrcted
end protected dug wells on low ground might
provide a resaonable emount of water safer
than that ugsd at present. Wella drilled into
vedrock here might bave smsll ylelds, but
gtlll suffioclent for moat purposes.

¥orton Sound
3¢. ¥icheel

3t. Micheel 1a on the northeast end of an
1slend in Norton Sound, immediately adjacent
to the matnland, It i3 about 50 miles north=-
aa9t of tha North Fork mouth of the Yukon and
128 miles southeast of Nowe.

The village of 8f, Miohsasl hag & popula=
tion of 153, including one white mén. The
. Northern Commerclal Co6, employs muny of the
ngtives for the greater part of the summer to
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operate its frelghting servigce between St,
¥lcohael and Mershall on the Yukon River, but
the major seasonsl ewployment 1s In the
Bristol Bay camneries, A few of the nativew
are 5nga§ed lo berding reindeer and all hunt,
fish, and trap to sowe extent.

The village has weekly aeaplane airmafil
gervlico, Bush pilots utllize the aandy beach.
About four times esach summer, steamsanips of
the Alaska Steamship line stop at St. Kichasl
and tugs of the Northern Commerical Co. unload
molre fraguently.

St, ¥ichael waa vleitsd briefly on
Boptember 1, 1949, by John E, Kaerr. Paunl
Ivanoff, school teachear, provided the informs-
tion presented hers.

3t. Michael, founded by the Ruasslansa
Guring tha 1880's, flouriahed as the leading
port of Alaske as & transfer point for State-
8lde cargo congigned to thse lnterior. From
here atesamboate plied the Yulkton Klver as fer
inland 68 Dawaon, Yukon Territory, a dlstance
of more than 1,300 miles. 3t, Michael ceased
to function as the supply point for interior
Alasks upon the completion of the Alaska
Reilroad in 1523. At that time St. Michael
hed an gstimated population of 7,000. U. 8.
Army troops wera garrtgoned in St. Kichael
until 16286.

Mxmm_agp}_m---m sésward or
wost-facing beach at 3t. Michael 1s pardy,

whereas the protected or sast-facing beach

1s strewn with large blocks of disintegrating
basalt, The town 1s built on the esat-facllng
beach on a bluff about 30 ft above sea lavel,
¥uch of the {vland nsar the villagse 18 under-
laln by a very black silty, mucky deposlt
perhapd 20 £t in thiokmess. FPermafrost oaoccurs
on the teland a$ s depth of about 3% £t and

13 known to extend to a depth of af leaat 6
£t. Beneath the thin alluvial cover liss
basealtic lava, which L8 vasicular in places.
It 4s thought that this lavea {s of Recent age.

!njgx_ggpglx.-—Thﬂ chief sources of pot-
able water at St, Miobhael are rain water
during the summer and ice during the winter.
However, on the malnland, about 2 miles from
the town, a large aprlng lssuea from tha
beach. &his'spring 1s vsed as a source of
water by the tuga mnd steamships that vislt
St. Wichsel, During high tide the mouth of
the spring 18 inundated; during this period
wateér L8 teken by boats while standing about
600 ft off the nigh-tide shore line ln 10 f%
of water. The spring flows in auch volume
that mixing of fresh and salt watsr 1s essen—

Anothaer, more important, aource of weter
1s Johnaons fako, ob the island itself and
about three-quarters of a mile distant, be-
twean the asea and the town. This lske messures
spproximately 600 by 600 ft and is about 12
£t deep., While troops wers garrigoned at 8t.
Michael, the Army inatalled %above ground) a
3-inch galvaniged pipeline from the lake to
tha town. It ls sstimsted that the deily
oonsumption was in excess of 800,000 gal,
After the Army abandoned St. Michael, thia
woter system was for & tims maintained by the
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Alaske Commercisl Co. and tbe Northern Naviga-
tion Co. and the 3-inch llne la reported to

be uasable at present. There i3 also, 1n
apparently good working order, a 10,000-gallon
storage tank in the gymnesium that was erected
by the Army.

No well of eny type has .ever bYeen con-—
structed at 8t. Michael, but it is reasonable
to sxpect tuat a drilled well would yield
water in appreciable quantitlies from the under-
1lying basalt.

The surficlal meterisl on the island is
a allt or a silty muck about 20 ft thick, A
part of thls (at lesst 6 f£t) is rendared
impermeavls by perme(rost and the remainder
probably would not conatltute an aquifar.

If trs basalt near Johngons lake is
vesicular it should be A good conduit and
moat wella drllled into badrock near thls
lake would be suooessful. 3Shallow wsells
drilled at other loocations on the island
probably would bs Buc¢easful if thay also wers
fed by continuous or conneoting veslelea of
the besalt.

Unalakleet

Unalsklsat liee on ths &mst shore of
Norton 8ound on & bay-mouth bar st the south
of the Unalaitlest River. Xt is 147 mlles
enst-aoutheast of Nowe. The town has a popu-
latlon of more than 400, almost all belng
Eskimos. For a 1iving the residents hunt and
fiah, and work in the placer mines near the
head of Norton Bay.

The area ls sevved by small boats in the
summrer months. Unalakleet a8 e stop on the
Alagka Alrlines, which mekes four fllghts a
woek from Anchorage to Nome.

Unalakleat was vislted on February 26,
1949. Mr. Warbelow, Alesks Native Service
teacher, Frank Ryen, postmaster, and Mr.
Rogeneau of the Civfl Aeronsutics Authority
ware contacted and the local water-supply
facilitias were diacugsed.

Topography and gsology.-~Ihe village
lisa on a sand bar Yullt acrose the estuary
of the Unalakleet River, a relstively smll
stream lying in & broad valley extending
northeastward to the Yukon. The Yukon may
have discharged into the ocean through this
channel at one tiwe. The sand bar on which
the village 18 situated 1s about 20 ft above
ses level and projects southward about 13
ml from a submountainous ares, The bar is
about a quarter of a mile wide, Rast of this
bar L8 a swampy estuary. South of the village
of the Unalekleet River findas 1ts way to the
gea,

The bar 1s ¥nown to bs sandy and probab-
ly contains gravel, The (111 in bsck of the
bar may be made up largely of olayey or fins
sandy sediments, but thess may overlle coarser
mtorial brought dewn by tha Unalaklest (or
Yukon) bafore the bar was formaed.

Water supply.--At the mission and at the
gchoolhousde are two wells, partly dug, partly
driven, about 30 ft deep. The depth to water
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in theae wsella L3 about 8 ft. According to
Mr. Ryan, one of these wells ylelds & mini-
mure of 10 gpm with 20 £t of drewdown. The
water-vearing formation is yellow filne- to
medium-greined sand. The water 1la soft snd
contains no iron but is slightly corrosive.
Ita 3light saltiness may be due to salt sprey
from the ocean rether than to salt-weter In-
trusion induced by pumping.

Nost of the water used by the villagerse
i85 obtained from small creeks neerby or from
a spring 5 mlles distent.

Moderete guantities of water, less liable
to poliutlon then the present supply, might
be obtalned just north of the village from
rether ashallow wells, but to develop larger
guantitieg would require exvloration near the
hard-rock hills. Weter developed theré migbt
be smsll in guantity, however, and would re-
gulre an expensive pipeline and maintainence
1f the water ware to be used gt the present
village site,

Soward Peningula

Nome

Nome llos on the south slde of the
Seward Peningula on the Bering Sea. It is
545 miles west-northweat of Anchorage and 135
miles southesst of the international toundary,
at the Diomede Islands. Nome has a populs-
tion of about 1,500, of which many are natfve.
In largest part, Nome owes 1ts economic 1life
to the placer-gold mines in the area.

Oocsan vessgels make Nome a regular port
of ¢all in the warmer months. The clty is
served by Alsska Alirlines, which has four
flights weekly from Anchorage via MeGrath and
Unalekleek, end by Pan American Alrways which
has two flights weekly from Feirbanks,

Topearaphy ggg feologx.--Nome 1lles on a
long, aven coastal plain along the open sea.
The ground riseas very gradually to tha low
mountaing 8 few miles north of the city. This
long slope i3 underlein by Quatermary allu-~
visl deposits in which the placer gold occurs
(Smith, 1910, pl, 2).

Watory supply.--Most of the city 1is
supplied by water hsuled from the Bourbon
Spring well, devaelopsd in 8lluvirl gravels
about half a mile north of the city limitse.
This well 13 about 20 ft deep and ylslds
abovt 90 gpm with 5 ft of drawdown. The
weter is hard but free of lron. Durlng the
supmer water of an exoellent quality is
supplled by the Unitsd States Smelting and
Refining Co. by pipeline from Moonlight
Springs, sbout 3 miles north of town at the
foot of the mountaing. A few other shallow
wells in the slluvium supply the hospital and
resldences on the vorth slde of town overlook-
Ing Dry Creek, Nearar the shore, ths presence
of permafrost has been a deterrent in the
construction of wells, and elong the water
front driven wslls, which ancounter bedrock
at a depth of 40 (é) £t, heve proved to yield
brackish water,

Tere 18 a woell at Submarine Camp, about
2 miles up (west) Snake River on the south
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bank end almost & mile inland from the sea.
This drilisd well passes through the alluvium
at about 30 ft and water 18 developed from
bedrock below that depth. The well flows
about half a gallon a minute st the surface.
The chloride content of this water {s& about
3,600 ppm (table 2).

It seems that here, es in Palmer, brack-
ish water is trapped in the badrock fiasures;
natural seaward psrcolstion of fresh water
from the hills has not besn sufficient to
flush ocut the aalt water that hal enterad the
formation at some previous higher atand of the
sea,

The alluvium of the plain on which Woms
1a tullt 18 not very permeabvle and much of it
1s frozen Yo bedrock, However, it seems
apparent that, if a municipal svupply were to
be developed, a properly constructed wall in
the younger, highly permaable unfrozen allu-
vium in the bed of nesrby Dry Cresek ahould
vield an ample supply of water. The dlstribu-
tion of such a supply during the ¢oléd months
tharough pipes lald in permefrogt would present
an engineering and economls problem, howaver,
requlring real effort in its solution.

Teller

Teller liea on & narrow splt that extends
northward, asparating Orantly Harbor on the
east from Port Clarense on the west. Port
Clarence 1s pertlally separsted (rom the
Bering 2ea by the long, curving spit on which
Point Spencer 38 aitvated. Teller 1s 82
miles north-northweat of Nome and 83 miles
aaat-southeast of the Intermational voundary
at the Diomede Ialands.

Teller has a population of 125, almost
a1l Eskimos, Some of the villagers find work
in the pearby tin mineg, some fish for aseal
or salmon, and some trap. M¥uch lvory earving
{8 done.

The village 13 served by boat servioce
from Nome,

Teller was visited on February 25, 1949,

Topography ard ggg%ggx.——Teller lses on
& vary narrow gravel spit extendlng northward
into Grantly Harbor; to the eest s open water
and on the west 1y a parrow, shallow fresh-
watsr lagoon separating the Teller aplt from
the larger splt of whioh it 3a & pert, The
lagoon extends bask (south) to 8 spring-fed
lake and is generally fresh. A dam at the
outlel of the lagoon mgintains the lagoon
level sbout 4 ft ebove aea level. Bowsver,
the lagoon and, in fect, the whole village of
Teller is subject to recurrent flooding and
galt-water inundation.

Water supply.--There are several &ug
wslla end one driven well in Teller, The
2-1nch driven well at the gchool is about 20
£t deep; the depth to witer below the ground
surface is about 12 ft. A dug well at the
Pellar Commercial Co, has a similar depth and
watsr level, The water iz not uged for drink-
ing becavse of sanitary oconsideratlons and
because 1t haas been gslty sinoe & marine
ioundation some years ago,
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It ia the opinion of the looal residents,
shared by the writer, that, beosuse the lagoon
1a 4 ft higher than the bay (held at that
level by the gates at Lts outlet) and because
the spit 1s made up entirely of gravel, the
ground water at Teller is lagoon woter drain-
ing toward the bay.

Water for drinking is taken from the
spring at the lake ip summer and from ice on
the leka 4n winter. Ciaterns also are used
in summer.

Alghough ground water 18 available be-
neath the village, the probsbility of sapltary
pollution end aalt-water contaminstion is such
that this scurce 13 consldered undeslirable
for a munlcipal supoly. It 18 the writer's
opinion that ground wmater could be sought on
the ridge weat of the village, soross ths
narrow lagoon. Thére permafrost 318 present,
but it may not be very thick, The hill is
mantled with old beach dapoalts that may
extend below the pemafrost, and the acqui-
sition of & small communi{ty supply may not
be diffteult. A short pipellns, about 550
ft long, might be all that 1s necessary to
bring the water to the village.

It would be posaible to bring water from
the spring at the head of ths lake, but the
expanse 1involved might make such a plan
impractical, A pipeline laid bensath the lake
and lagoon (the lsgoon level migbt be lowered
temporartily to permit ditohing below fraszing
level) might elimlnate the freesing problam
entlrely, but the length of the pivelins,
about 3 miles, would atill make the project
axpansive.

Argtic Coaat
Kotzebue

Kot zebue lies at the northwest tilp of
Baldwln Peninsula, about 32 miles north of
the Arctic Cirols and 183 miles northeast of
Noms, Hotham Inlet, & bay receiving the drain-
age from two wejor rilvers, the Noetak and thes
Xobuk, as well as the smaller Selawlk Rlver,
11ea to the east of Kotrebue. Xobtzebue Sound
on the west opens directly into ths Chukehi
Sea, Fotzebue 1tsell is on & narrow spit,
about helf a mile wide, and is separated from
the maln masas of the Baldwin Penlnsula to the
east by r lagoon.

Thare are about 525 people at Kotzedus,
including the hoapital psrsonnel snd petients.
Cf this tatal, sbout 75 persons are white, thse
remainder being Eskimos. Kotzebus 1la an
1mportant centey of Arctlc¢ activity; mall is
dlspatched Ain ssveral dlcections (one route
served by dog temm 1o winter)y supplises are
furnished for towns along the Arctic Coast
and up the three rivers drulning into Hotham
Inlset. Meny find work ln the four major
placer gold flelds in the outlylng country.
Others fish, hunt seal, walrus, and polar
bear, or trap lend apimals, Conglidsrable
ivory carving ie done in the area. Under
care of the Fsderal Oovernment, a herd of
1,600 reindeer are grexed within 100 miles of
Eotzebue. The village L8 alao & medical
center by virtue of the Alaske Native Service
nospitrl of 20 bdeds, to wrich a Z24-bed
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tubercnloals unlt is about to bs added. The
importance of Kotgebue as a trading center is
saen in the fact that during the summer na
many a8 1,000 Rakimoa from distant villages
are campsd on the beach.

The area 1a geyrved by one or two viasita
each summer by a commerclal) steam vessel, by
two viaits per summer by an Alaske Xative
Service vessel, and by boat service twice a
month to Bome in the June-September period.

Popogre 80 .~=Xotzobue lles
on & narrow finger or spit on the northweats
end  of the Beldwin Peninmila, The area, in-
cluding the whole north end of the peninsula,
ig flat end risesa to not more than 30 or 40
't sbove Basa level., The peninsula a3 & whole
appeara to be A ramnant of a once more axten=-
sive cosatal plain now dlssected by erosion.
The splt on wnich the villags is situated is
probably compossd of sand and gravel racently
thrown up by the see but aomewhet older
coaatal-plain deposite lie at shallow dspth
beneath the Recent sandy aediments,

Wa «—- During the long winters
adout 90 percent of the water used by the
villageras 1B melted anow and ice, All the
drinking water is obtalned in that way. In
the summsr somse water 1s caught in cisternas
and a 1ittle ls odbtainad from the dug
wells In the village, but moat of the watsr
18 brought in by dog team from nearby smell
cresks.

The Civil Aeronauvtics Authority station
bag a well 35 ft deep, but 1t 1s subject to
freezing from September to April, The water
in tbis well 1s gsid ta be hard in the aummer
but sof't 1n the winter,

The hospltal has r dug well 30 ft deep
under the bullding which occuples a racently
thawed area in the permafrost, The depth to
water 18 about 10 ft below the surface, Thisa
well was pumped at 8 rate of 200 gpm for 24
hr, during which time the water level declined
3 ft 1n the first hour and li in, farther in
the naxt 83 hr. Thls would indicate that
puch more water was dlacharged than the amount
avallable frow e emall thawad ayea under the
hospital, and 1t would appear that watar per-
colated into the area from & thawed zone
between the winter frost and thé permafrost.

Wator from the hospital well 1s excessive=-
1y hard but doea not appear to contain much
iron. However, the hardmness 13 such that hot-
water lines become clogged with 1ime 1n less
than a month and & s8oftsner has besn installed.
Condengete from the steam radiators 1s uased
for drinking. .

Shallow-well installations thaw a small
area of permanently frozen ground extending
out from the well and psrhaps beyond the
heated bulldings in which they are located.
Theee thrwed areas are fed from the wmter
lying above the psrmafroat, and contlnuous re-
charge occurs in the summer monrtha. However,
in the coldsr months the recharge is smaller
eg winter frost descends and nerrowa the zons
of free water, and the water levela in the
wolls decline. However, sarly in the spring
the water lasvel rises sharply, perhmps as
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much aa 8 or 10 £t, overnight. This 1s& in-
tarpreted to indicate that in the very esrly
spring the domwerd progreas of winter frogt
has reverssd, a percolation channel is even-
tually opened by thawing, and confined weter--
under pressurse detween ths wintsar frost and
permafrost--11terally gushes into the well,

The oconcept of winter water uwnder pressure
18 borne out by &n lncident related by Arthur
Flat of the Alaske Native Service, A faw
yoars ago a native famlly erected a sod houase
on the flat tundra In back of the village but
wag forced to move in midwintsr when water
cama up through the floor and flooded them
out. The thawed surfacs under the dwelling
acted as a vertlecal conduit for water other-
wise trapped between winter frost and perma-
frost.

The occurrence ia a parallel wlth the
icing of a domicile shown 1o ®Peymafroat or
permenently frozen ground and related engéneer—
ing problems” (Muller, 1945, fig. 41). locel-
1y free water i{s trappsd between the perma-
frost and winter rrost. Ths winter frost
tends to grow downward and in places winter
frost merges with the permafrost end free
water is forced away laterally., In placaes
the free water becomes '"pocketed,” and 1if 1t
does not freese, belng under gressure it may
bulge up the surface to form frost mounds,
such gs those observed in the vaelley of the
Noatek Rivaer to the north. Where the winter
froat seal 18 thawed, as Iin the case of the
Kotzebue dwelling mentioned, water i1a foroed
upward, In early sapring, channels to thase
trapped pockets thaw out end wells f1ll repid-
ly.

Dosp test drilling.--In the summers of
1949-50 a teat hole was drilled near the
Alaaka Native Service hospltal to determine
the presance or abaence of fresh water at
depth, Although beset with many mechanical
and other difflculties, a cased 85-inch hole
waa finally drilled to a depth of 325 ft,.

The results of drilling may de summairized
as followsa: Oravel extended to a depth of 23
ft, below which blue mud axtended to 79 ft.
Between 79 and 83 ft thawed gravel was en-
coauntered from which salt watsr was obtained.
Betwesn 83 angd 238 rt the section penetrated
was largaly frozen blues clay or mud, becomlng
increasingly sendy and bouldery with depth.
At 238 ft a poal of gas undsr nigh prsssure
was sncountered that llfted the heavy string
of drill tools sevseral fset in the alr,
showsred the immediate area with mud partleles,
ard continued to amit gms at decreesing
preasure for more than 24 hr, The thawed
ground below 238 ft graded into dbrown ailt
that continuved to 325 ft wlthout chengs.
The thawed silt was satursted with salty
water,

It appears, then, that ¢irculatlion of
water from highiand areas to the east and
north has been lnsufficient to Ffluah out the
salt waber with which the ssdiments were
saturated, end dsep drilling would tap omly
saltier water. For'this and othsr reasons,
the well was discontlinusd at 326 £t,
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ter mbove pa t.--It geema
pdssible that gomathing might ba done to
acquire a shallow water supply freo from con-
tamination of the various kimds commonly
present,

An extenalon of the present shallow-wall
systems In a protacted area mlght be made on
& large ascale, bukt without speclal massuras
auch welle would have very low ylelda in the
wintar,

The writer bellevesa an inatallation
embodylng the rollowing steps would ba well
worth trying.

l. A section of tundrse at lsast 100 by
200 ft, but preferably larger, be stripped
of lts heavy megs cover in order that melt-
ing of the upper part of the permafrost may
ooour by pstural meens ln the aummer.

2. Netural melting be augmented by
pumping weter onto the atrippsd area fTom
nearby warm ponds (the aummer temperature in
theee ponds ie in excess of BO F at timss).

3. W¥atuwral wmelting may be promoted by
excavating the stripped area to the water
tabla, for water or saturated zand will trans-
mlt (abearb} heat rapidly, 1n comparison to
dry ground (Muller, 1945, p. 24).

4, Melting mey bs premoted slsc by pump-
ing out of the aree intermittently from
36vérsl wells dug in the stripped arsa, theré-
by insuring thorough clreulatlon and effective
action of the wapm water above ths pamafroasb.

5. Witn the advent of colder meaather the
atrlipped ares would have to be protected, as
the heet transmisalbllity of frogzen ground la
grést (Muller, 1945, p. 535), Dry gravel fill
ah¢uld be added to bring the bottom of the
sxcavation & foot or two ahbove the water
level. In eny event an adeguateé snow cover
should ba promoted by constructing soow
fencas or by other cpans.

6. Pumping in the fall wvhen ne rechargs
1s taking place will lower the water tadble
and hance lesssn the posalble thlalnape aof
frocen saturated ground ressultiog from winter'a
frost, thsveby lowering heat lossss apmewhat.

7. Lataral migration from adjecent
areas should ooour through et lesst a few
reatricted channalp along the perimatar of
the etripped srea all winter long 1f frea
water oceurs gensrally betwesn the perma-
froat and winter froat, as asuggested sbova.
The extent that guch recharge oceurs will
datarmine the oxtent to which this plan mould
bé succesaful as a4 modarate sourss of supply
In the Jawuary-March period.

Point Hope

Point Hope L8 & sand spit axtending west-
ward into the Chukcnl 328 of the Arctic Ocesn,
abous 155 miles northwaat of Hetzebue. It La
native village of parbaps 100 inhabitants
who 1liva by fiaghing esnd huhtiog.
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A dug well 3 ft deep along the gravally
beach, away from usuasl scurscey of contamine-
tion, supplies a little drinking watsr in the
warmer wonths. A somewhat desper dug wsll on
highar ground st bhe achool ylslde a dia-
colored "tundra® water.

Canaldering the latitude and prevalence
of permmfroat, 1t seams unlikely that much
¢an bs done berse to Incresge the ground-watar
supply. FHowsvaer, the achoolhousse well might
be developed to supply mor¢ witer than at
prasent for some domastlic vasp.

SUMBARY OF OROGND WATRR DEVBLOPMEN
IN ATASKA ‘

Ground~-moter supplies have been explolted
to & minmimur extent, or have noet been expleoit-
edat 21, in wost places 1n Alaska., Excep-
tions to the generallzation exlat, however,
Fairbankas and Palmer belng the most outstand-
Ing. In nearly all othar areag, svallablse
auppllies have not bsen fully exploited or
=xplorsd for meny reasons, most of Lthem per-
tectly adequate. The most lmportant reascna
L.y wall-water suppliea have not been develop-
8d are:

1, Lack of facilities for aArilling
wella, This factor mey be considersd in two
waya--(a} physioal sbeence of watertals,
equipment, and skllled drillers in moat
localities or (b) high cost of tranaporting
persoanel and sguipmemt, In agme places the
naaraat sourcs of any facilitles may be hurd-
roeda of mjles dlstant; transportation of ma-
terial and peracnnel to a speclifie Bite may
be aifficult, tlme conmsumlbg, and axorbltantly
expsnaivse, relaties to the vhlug of a modest
woll installatlon. Laatly, (c¢) aven whers
well-construction feclllities exist, certaln
types of 1natallation ars too, expenslve for
most individuals to conmider. A number of
wolls 60 to 100 ft 1in depth have been drilled
in Anchoerege. The coat of sush e wall cauwnct
ve mat by all individusls deelring wells, and
probably very few people could sfford wells
of significantly greater depth even 1f they
wiabed ta have them. In Falrbanks, on tha
other hand, relatlvely cheap driven wsll=
can be 1na¥alled'znd there ars hindreds in e
amall ares,

2, Laok of knowlaige of good potentials.
In a few locslitles where shortagee exisat or
ars imminent, the possibillty of ecquiring
additlonal aupplles of water from ths ground
at practical gost have not baeén sonsiderad
bocause of an elmost complete lack of Mmow-
lodge of water wells and their characteristio
ylelds. This situation ls mors typleasl In
southeaatern Alusks than elsewhere ln the
Tarritory.

Another phnasge of this seme factor ls the
lack of dsfinlte guides to well chaeracteris-
tica in mény areas whéere the valus of ground
water Ism spprecleted. ¥ost indlviduals cannot
pnd many dmall gommunltlies cennot or will not
risk the coet of exploretion apd, ea an alter-
native, they develop existing, certain

"surfaca-water aupplles evan tﬁough these
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supplies are not conaidsrsd particularly
degiradle.

3. Lack of knowledge of well-drilling
teobniques, particulerly the use of ac¢reens
iv fine eands, elither as drive-point screens
on amall-dlameter wells or larger-dlsmeter
tubular acreens In deep drillsd wells.
There ars undoubtedly meny amall villages
along the Yukon River where cheap home-made
wells could bs ocompleted by using soresna
vhore 60arsé sand and gravel are lacking.
other aress, such as Palmer and Anchoregs,
larger suppiies could be daveloped Irom
exiating drilled wells by utllizing modern
aoraons.

In

4, Oravity-fed surface-water suppllss.--
‘3tream supplies have been utilized in many
places to good adventage. RElsewhere, gravity
gupplies have besn developed at fairly high
cost arnd have obtalnsd small, undependsble
quantities of wetsr of poor sanitary quality.
It seemg obvious that in some places the de-
sirabllity of paturally filtered and proteotsd
ground-water supplies, the coat of pumping
which 48 moderate, should be consldersed more
elosely before tens and sven hundreds of
thousands of dollara are committed to long
pipolihe instellattous obtaining water from
dtstent strecms.

5, Proat and permafrost.--In the for
north ground-water supplies may be unavallable
because permafpost extends from the gurface
to great depths. Mors comwonly, in the more
settled northorly areas, pamafrost may be
less than 200 Tt thick but may extend to
within i{nches of the surfacs, and here rsla-

tively ahallow cheaply construoted wella cannot

ba ueed, though ample watar may be availsble
from moderate depth.,

Blgawhere in areas of dlscontinuous
permefdoet ample water may be avaellable from
cheay stellow wells in thawed areas but the
difficulty and expense of maintaining thawed
pipelines in permanently frozen ground or
ground subjected to deep winter frost {whers
lines cennot bo reedily buried to & proper
depth) are prohibitive. Considerstion must
alasa be given to the freesing of the wella
themnelves and the (reezing of small-diameter
1ines axtending from the mains to the con-
aumar,

8, Tredltion.--Many 1ndividusls have
lived in Alasks all thelr }ives or for many
years, getiing aslong &8 best they could on
small, insdequate auppllea of water. The
urge to acquire ample puppliss of water ia
probably not as great here as in aress where
mch of the population regards an essentially
1imitless supply of water as an absolute
necesslty.

Evaluating these factors, 1t seems likely
that ground-water developments ara as meager
as they ar® largaly bacauss of tha expense of
obtaining, or nonevailability of, facllitles
to construct wells end becauss of sxpanse of
maintaining dlstribution lines in a coléd
climete, Ladc of appreclation of ground-
water potentials or lack of kmowledge of data
in sPecific looslities hea besn a large feo-
tor 1in many areas. Lack of dnowlsdge regard-
ing speclfic locelities will contlnue to be
an important sconomic factor in the develoo~
ment of ground-water suppliss, and it
will be slleviated in part as driliing by
private, municipal, and goverymentel agencles
13 done from time eo time in various locall-
tiea.
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