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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

BHIND EATIR AND 0T MAFAST AT MXUEL, L4374
5y
Fo M, Vallee

mmuarmaoramdmmﬁuammnm
progren eomdveted b the Alaska Deparimeat of Dealth to determine whether
2 srevadeneter cupply 19 svallctle dn the vlags of bothed, Alssks, The
Te 3a “sclagienl ‘urvey s sabnd 40 as-fzd iu ereluntific the svailaMle
infrevation on the gsology, Y greundmmtsr poscildlitias at 1ho viXlage,
an! the results of 21114ng & dsep dest wall, 88 yast of ‘s crogram of
doiereining the crooademter rezouress of Alacka,

Thel® has bean 1ittle groundester devalepment {n the cart of Jasha
™zt tnoindes ihe dethel ares, 2t very 19%630 was revicnsly owm of
gromndvmtar coniitisns ‘heve, Colsrvtrom (Cedermtven, D, J., 1988
Smmry of rosudelicter evelepment ia ileska, 1990: O, i, Geal, 3urvay
CAre, 389, po 29-10) smm=rised the information svsileble for ths villaze
of Jethal as of 1980, At that tics the villagers were tsing the Tusiehwinm
tyar f2r Ueic ealer mpoly, sad that use tms scmtinued te the sresamd,

Thig repert leseribes ‘he sudwurfzce matsrials ind groendewster
scoiitisap at Setbol (fig, 1) snd in the inmediste viefinity as luterpreted
1n the 1M of resemt drilling of su ilsska Jepartment of Jenlth test
vall (oe, U tn this repert), The xres scryasnding the village was inelwded
in the ‘mvostigetion besmwe of the infommctisn avellstie  exiwting wells
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and tast holes irflled in thak mren, i fllas of the Svewmd deter
Eransh of tha Casloghoal ‘wreey 28 Anchoraps contelned resords of & fou

o? the wils ind dast hplus Irltled rrioe 40 4he vine of Vgis imm—rb.z@zﬁu
{gow Tig. 2 for wall and terielwle locations), 83%ticmal mtaor saaniles
wire shialined and ammlsesd 21 Y9 latarciaey of the Usolaglesl Survsy ob
Palear, Alssin, o suyplawnt e soalvsee alresdy en la, Jupplanantary
Wl infermct’on was idadly fornished by the fotlowingy Projest oluges
wt e T, 9, AMr Pores tat’lon, “seident Corloger ot Ahe Naska Tites
Fealsh Sarvice Tespitel, N, Cli-wbes lnreh of b ilacka ‘oad [emeisstan,
Bothal, *, 3chmidt, local woter cuwvayer, aud ¥, Slzer Hlohnlsom,
Serthuen Teansal 1dahed Airiives, Tos, Sueb pilet,

LR L PYT

Bethnl ia o the worthuest ek of ihe “welshwie ‘iver v osndbde
warbarn Alasha (€8g, 1), aboud 400 ilow west of itebenace, The villsoe
o th ilte sutheestern payd of the wead del2a Dmcwad My the Taken sad
toslokutn Avaws whidh @pty inte the Surlng leny sad Yiss sbeat 40
mlse Dorth 8¢ the wouth of the Dmkaivin Thwar, The surface of ibe
dalbs s 2 lay vellefy tho cesrwed ‘ad Zawing mbdetemtisl relief &8 the
T sk Yemtaive, aboat {0 wilge te ite sawt ! ssufideert, Tho umeTons
staonals af the Tskelrvim iver end of 1ty Wlisrtiries meendyr ovar amch
af tha Zalta st end nerthaad of Jothel, o the west the lasd 1o
115417 Meder and the Jemtly ~sllimg mwefuoe s detted with mevcus
Sonds 23 seall laksa,

e ‘wthel sres is suhlsst %0 smmsal Posling lurlag the mring
"traalp®, The *11lage ioen 14 tocome ‘wmmdsted, Yt ibe losdimters
nens1l erust ower tha *iwer Seulr in s fav loces. “ho wirmort ‘cuth
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in soutinmmstemn Alaska.




of the ritver (ses g, 2} in Clovdsd paprly svory reur,

Tha ollmata =t Tattel la move narine than eomtiagnial, The sazpekse
of fist land wNtending sboud 107 1Mles west axd zatbeest is 4% Yering
leg pacvdta marine waatlor Yo sews oalmterrucieily teencd (amd theeuash)
B e leedd -usllamts swelats) Deilel, Mod valaeition emesiing 70
eflas sgr houy e Bad nocowon ing ioyme, The asesl owerene
terpgrotore 18 aboat 300P, ‘Lo sverspe lov tmmerwiics for Jemmrvy, the
ooldest sonth, ia &9, Jaty, the warmast aosth, has sn average ntgh of
550, amal peasivdtstion swerecee 17 fnchee, idgost belng the wettend
portl, Inoefadl ovarnces 20 inehes wr wimre, |

4% pregant thw Tillazs %\ o semulatics of about ME, againding
that »f the Alasks Ngtive Decllh Seevien [Suemecly alssha Fatiwa durvine)
Touptinl, Nenealordd ealled AGS, ahout s 2810 west of Uw v1l3am0.
Trangpertsides 1o “wmished %o Uothel dally Yy tuo siclines, and Aw
Alaaby Mommmiin Lisce serves 2he arws cacse o “wige such numer, A
ray air?iold iz hefine semmioucted, 2) zmilae weapt of the village, by the
torti2orii) Depertpand of swizdlgn 40 meolans tbe awnally 3 omded
almort wae of e vivar, 4 Y, 3, ily Tprwe statlon s wdar acopigushieon
aboud 5 2'"as vagt ¥ the vi1lagm,

GEL.XY
Sodmeafdasy wmiarial f 'mbnowm tHhistrneas edariien the “ibol e,
Chay, siit, sand, =l wome srewal havs Dost snaoantorst th a1} walle
Irillad In the wremy, Mo lespast 201l remohad s total epth s 473 fuet,
™e lope of tie @)y ‘niloets Shat the »atatisl scomstosed paBersily
beoomes ecrenyivels courecr A4%h oc-omced Yerih, “he toper; finew
Eraingd seiiserdis “rointly w9 ampemiled ‘vomr siresus 3a? tvansrarded



the mierial 2 long dimtence, The despary eosrwer mturial s thougirt
to Wwa buen Lrznaperte! from 2 aloser roures, = zlse the [oresr sireasmas
hat a stoeper :radient or greater flow, “Aioch emtlod tham ¢o cwrry
cosrger naturinl, The eearse sund end Pine vrsvel reportat in a few of
the wlls comot Do corvalatel frem aue vall to amother, The conrser
deponits, apperently lentieclar, ususlly are ow:rlaim vith woad chips,
bark, md sthsr orrinde material,

PIMAT BT

Y&Wmhmtﬁmm@mm&m'@dmﬁr
fronen yromd (permafyest), The permafrost appsreatly inflnamses the
occnrrages snxd growth of the ~acetatiom 42 the area, The ¥illagw, and
presucaily almost the antire ares vesd af the ~lver, sce wmiarlais by
sawwfreat, Wish exterds 177 fodt below ‘9o mrfaoe o wall 14 {(ses log).
The lsnd 15 eoversd by Sumdsa and s alwost lgveid of treez, Towvever,
sast of 2o wer ard m a fev lov apaks lvag the vest side, tha srem
souns 40 Yo segentially frea of termafroet to a Jgpth: of =t lsast 197 Ceeh
(320 well 3), eud i love A 2ma)) shrade Hredenisete. Aipparemtly the
pereafyost Mas thaved in loeal 27ens mm the et rlle vhorn thore gre,
ar hava buen, atrecns or other lasge bedies of water;, suwh <o near “Ne
sleugh (Mg, 1) and an the afi-port (aamd) side of the rlewe (fig, 4] the
rernafyert Mas “cen somoletaly (?) thawed by the Tustobwia dver, The
mrfisial sadiments seet af the river vere lepoaited aver tha ihaiesd
sohemrfaes toposita ~alatively vecsntly, snd ks rround tas not ‘md
m*ciant “ize o “resze dseply amin,




9

The river hsa bass predually eroding the tamk slong ite zutey elipe
of itho wesnler Yoon whare tha villsge 1x lscsted, loeal intatdtants
repard Shot, elthough thevy hms been vary 1{ttls eroeisn 1n the past
fow weove, the rieer hae evt sbout AD feet fnte the villnge in the puet
' 20 years, Tids reomnt sdpention of the river offere an exulomation far
the soorrranse of ~ermafroel o snd under the aubtsiie sdge of ‘hy seatder
laop of Ahe rtvar (see £ig, &), Tha well st the AXHS hespdtal (No, 5),

o Yigher greund, presmmally veschad thse dgtton of 4he jeralrowt ad
407 fasd, Tho clevaticn of tha bottan of tia persefroct (13 feot delew
sea lsvel) {n this well is semparsils with thst in the Alaskn Sepertsent
of Msa)eh (iW) well, mo, 14 (360 feot Dolow ssa level, ase Pig. 3).

The wil st the Ailr Porce statiem, oo, 17, elthourh pot in the
fovadists sree of this resert, Mas dew (neluded Leseswe 14 adds alditienal
information s mubmrface coniitieng in this pat of ilaska, Tha welld
1s in a valley adincant 4o the statien, 7The station, sems 420 fewd
Mohgr than the will stie, is wderlain by ceremially frosen gromd to
ot loagh %0 fomd {danth of berings to et Mlinge)y wherexz, st the vall
2its in Aka vallay, Trosen ground was reportsd in the intervel frem 22 te
42 fowt, and from 20 foet %o the lovttom of the well at 778 faet {see leg),
dowerer, ths existence of tho fyossn sens, reported tatwsen 22 and ;2 fTest
ven comsidered questionabls Yr the station -rolect enginser, Alan, the
130ufook test hele (Be, 2) drillsd svebadly adowt 198 st this 3enc site
s reporis? ¢y be atirely free of csrmafrest, Lfonsequently, the Z2-4{3-fock
fyemen yong sould be conaidaved Gue of throe things,, (1) s xistwberpretetion
by tbe iridler, (2) the 'mper sart of the nervafvest Densatd widch 1o a
thowed layer [$22ik) of grent ‘hicimses, o {3} & local regrowth of pormefrest,
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Tho uriter balisvas that the abgemen of axtensive yopam grows? th ihig
well 15 Jus %o & stryom (amsiant jaskedwin “iver) whish speerontly floved
Rors loog emcark o form Sha 3eYlow valley and te thay the permslrost
bensnth Yhe valley to 280 fout, Sefore dalnmp Jivarted to sacther chamwel,
The iir Tores vell botiaced In Zrogen sround @t <265 fest, soms 100 feet
Mgher Lian the bottomshinle dlaviiion of tho AZNS wall (=3¢ fost) and the
ADH wall (=977 fest), both of Aich bettomsd in unfvosan gromnd, Yeunos,
1t 12 2ot ‘mowm vhothar the dase of ths rormafyest wald have buen ssooumterel
at about 350 fest below sen lovel in the tir Foree well 22 1% \vas in e
ottar twe wells,

ROAED BT

Oround mtar 1x 2vnilabls in amouuts renging Trea werll do sederataly
largs depondiny oo St gsaTzuners of ths muterdal in tbe mefronan solisantery
matactals wndarivimg the aree, 7o the main ward of the villoge, wmd io e
vast and soutinmst, tho mdwelying seifnants v ~ormacgetly Prossn seeept
for & vary shellou isngsonally tdenved some {aotive lasor) at Ve <urfaocs
and gevesional taliks nenr the smrfsce, Tharefous,; acst wwlls mmat te
3rt1led through mmarly 400 Zadt of frewen aviimants defoce wReonatering
unfropen vataerebaering materisl, Jata fraw e test halas 2larted neer
the slough 2t the sash wige of ths willage (Fiz, 7) indtaste thot ‘harw
&re '2liks 1n that area Aich somtalin weler, Roveess, the materizl muvountered
“(mes log of weIl 7} 1s var- T9n0 sroined anmd 2 Cine-msal sereen imd sareful
davalspeemt vouid he reculrai % -roduce a setiasfactory wil, Jerr-exwrface
wndrosen sonen e aneourderasl alse it Tanper lake {swe well 1), Thees
shallow wnlfrousn mes ~rebablr sre cresent thycugheot the srec betwem
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HBawpar Take am! the w11 lage boownse of Shaving of the sammalrost by ihe
grtar In the nomercus shaonals asd pomdz, v dats wers olininad to dstirndne
tha thicimgea of the surface v achive lapsy 20 frosen greced,

Data g0 the ‘vepsr gremnfewntor bedr wers obtained from Arillisg e
408 tunt vel! {ns, 1) and fram infeymati-h regsivad regsyding the 4vd1ling
Al wntareproduaing sheracterizties of ths U »edl (mo, $). The AR
tast well was ecomylwted 7 Jums 8, 1256, The Bole wes Ayillsd sdthest
oaginz %0 2 depth 20 B0 faad, byt valar was mesuntzred, Tha wmtar
rass in tha well 16 & dapth of 9 fsed Yalew Abe serfuse, Cuares grwwel
and ploces of woad vare dafled frem the hole. A faw lagn latar (while
wmiting ap exsing) & -odnute Miiing iest in the uaceesd vell censed
o drawdewe of about 25 feek at 20 galloms per mizmte (gom), The siatis
lewa) befors tha %sot wae abomt 16 Test dalaw the swrfaes (ase p. 1) S
poeritle amplsnstien of the variable sistie level), The water lavel
rosovered corrlately within 4) zimstes sitar miilng wes storped, The
tawmatere of Lhe mtor ‘ma W, e uvsll s then onoed w1th fedneh
caging sad rilled 10 foed desper, Tary T13¢le edditisrml grevel ms
mogontorad] evitendly there uss & layer of srevel and woed on fap of the
sami, A mechaniesl snalysis (im Alastx Jepsrtaont of Sealth files) of the
matorial Zakem {ron betusen 20 mxi 790 faet indleates thwt aleat 7O pereest
a? the usterial) vi'l naze 2 15eglot sevomn {slsts 0,003 inch vide, W
scroen hsa bHgmn instal’ad as yeb, ™ the lset -lay of irilling opacatione,
the well wze reportedly mmipad with 8 contrifngal somp far 6 houre at S gpa
with 19 feet of Symxlowm, The static lewml of the water Sefore wd &ftey
$he tent warted hetwman 3 and Y0 faet delow tHs land surfes,

e JEHS wall {me, 5} was sommlsted in Neptesber, 1973 tn fiwe sand



with o Senlot sowamm, Curing he arftime), cwtemndag tost ddbe vell orutioed
55 g with 15 Jeat of dmmwlcva :fher % bowrs of poeplng, The shalle
Lol ws 2 faeb Nelow She susfaos, Hass tlam, ths Borpitsl has weed
aboat TOO,ICD mullome e ool The well Yus vracaried aoversl d022%en)tles,
boggrar, TEring the wistar Af TV¥AY e watsr ™ the ell calism Dovsey
C aftgr 1t ted beam Uwwel tle lrosning oredlak wes wolved by reoirelatlsg
watdr o aciabllutdng paoling reriode st the hap’malng and fhe & of
anel work lng, Tater thal ¢intar, the 443 Mromret ta 38 gpm with a
razortal dralem af 195 %t (Ahe dasih of the ston hewly), The tmmp
i reewa! and Bhe woYY wmas wrroed —d Somsed, “weh "wmaea" iz raperbed
o Yy Loan removed fron the wall, The ume wnn rmact 1A e Yoada b
273 Pash, Tz pusving, the well awala roadueed 5% gzemy b this time Lt
& vooordad lrawlem of Aty 157 foef, The covllar ums veble to ottaln
acevrats inforzatlan om Morthsr itvonils with the wvall, bt 1% ma rapovtod
12318, ., reromal amwmatisstlon, 175} that the wump vme vecved
o <7 aoro wbitMlonal timne o temddl laaming e "mone® eut of tw
waYl, & totle lawal of 150 fsad ume veperied for tha Antse of 1794864
rowever, & Trolty ir mare e covatrad in ey 1986 1md the atatle Yaval
wma lptem=inod o Yo 40 fagt (nasr the otriral stotis Yaval of 38 faek),
The troydnm me, ~otevhely, 28171 abeud 197 Poat,

™a chardos]l ansivaer (4aila, p. 19) of mbter semclse yom several
wally indicete that all tho sampiss hHawe tDe saxo semmal charsctar, 21
the wall semples, 1ih the mmeption of no. 13 which i3 ~utadis af the
isradlate ethal arem, sre 2otahle for “‘hel> ivem sontemt, Jome of the

m‘"mn maportsd may de & Torn sf Lrooedopositing
Cramotheirl. 42 zvowdh may e lnstigsted by '
muﬁwtamwmwwwwm rogireal ateri
wtar
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high ammeptmtiong af fron suportad may e the aoult of Lzorener sampling
procsiures, Wt 1t semm cestaln that ihe webar st Tottsl zeptoling <-raeteMle
grovats of Ison, Treztouwnt {or iven remownl is romzired am Al of 4he
production weTla tn Satha) 2% rezemt, T4 anvpenre that ‘n lanpdte a
gremdeyater stpoly iz this awes, the Y4telikosd of sttatedng water of
high contant of {ram ocawt Ye camztlsrel, Oanerally; the weter “yom
shallow aemea appears 0 bBe highey {n irem cmtent than {he wder frem
doep sause, |

™he natiore ! ramge ~f wetePelevel Tutuntions in ihis 2799 ave
ot vall imoum, T¢ 18 raported that ihe wstor ‘evols 1n ¢2e wvalls s
g afrvort Nuebtustas adomt 10 Csat wring *he year, T™s Nuetoation
{a trectlr relxtad ta the stage of thwe neards river, The warisdlle statie
Y¥rsle raeorto! zpd renavrad 18 ks AOB 2@l1Y (ne, i), a voefloning
srtesiar wall, are beliorwd b5 ta relatad Yth Yo chompen in rivar stoge
sad ro 44l MNuctmations, ‘he confincd squifer vas pemetruted, 50 the
tinme ap the ~iver wa in Tlced, wn' the statie weisr level in ibz wall
was about O fost belaw the surfuce, 4 faw duye tatar, st the %iue of the
hailing tent, when tbe yriter ms ithevy, tha Maod sizge Ml !roppel edout
S foat, adout the same sm tha ivop In the weiar lovel, “owvever, the
Fimml rater loval wwmred unon emmlation of the wall vas vepertal ¢ be
ahord 2 Cant gsin, “ha Mse mnd fal? n Siear sthge toe o Cloods o
thin) Musturticns can ssuee 4 correeponding rise s M1l of She watery
lowa) in sdjscemt wells im eifther af tus wars, sitler as 2 precmire affeet
o W metml sushenge of -mbter batvemn ihe river md N suifer, The
dally gvpes in steeschoric oresstire alse o water-lavel flncteatiens
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end ghoald Do cassileraly 2 abord sarmiad =f calorwlevel abssmrve
3l somfirm he ralatlen of $he fMuetuadlems %o the river atege %o

atnoanharis I,
WA AT

Tha egenrremed o7 ground sabar, and Va »olxtlameileo etween he
perafyout and ol wmtar in the Tathel nren a9 sutwardsed sn folloves

The ‘uskoiodlnm “lwsr Bas thawed the ermalrogt whally, or in sard,
on the gagd alle of the “Awse,

SgreaiTest 13 orsdort to 8 Jopkh of aboud O et balow pen lawal
o M weos? 3%z of tha rlwop,

e river 1a thowing 3be cersafroet bolow tho rivor ded, Bumt Xhe
alpoddam 42 the thver 1g orocee’ing =t v Sioteor rete than the theelns,

dromd wisr Is oroasnt, ot HAfTsownt plassm, abowe, ¥iMing ond helow
Yoa ersalrost, Toar ths village, iha soon above the cersefeost s of
114%1a comsamancs, A1%hmgh ‘he mtrepsyiafrost zomss ($21fY) are zere
sysangtve Shan the suctisztal gere, they 0 nok apverr S0 De wmry oresising
e ther, Umle vrond wmiar g s7evemt ¥ ac-blong asst of the ~ivey vherve
She mdwerface Tityrial i3 saterstel and larpe!; mafrosen, The =mejop
anplfyr wust of the “iver "4sa bensath the corTAlrost ad f2 a senflouing
taslan agetifer, The lzon sootamt of wlter fraw thig ageifisr in bigh
snd mmevil of 1rm 13 cemdired for domestie wsw.

Thare 18 2 woesiMMilty € a yirsaliz scpneoticm betusen 4hs rivew
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ARG T SRS AFD PENT YL YW PRI RRTHAL A, AlasTa

MATTETYASS TEIITRILS o9y
{Laat ) {toet)

Alaslke Y¥adive Maxlth Jgrvice heospital

‘et holo, Aliituds edowl 70 faed.

41led rrier te 12, Total depth

165 fast. eporied all permafreet, : 143

Te 3, ATEy tost hole, Altitule shent

123 feat, “rilled abowt 1848, lswinch

canlng, Total depth 185 faet,

“enorted m0 permafrent, 185

Civil ioremmwiics ‘doinistratien wall,
Aesireis aboyt 15 fest, 717 lad by S
tast rele iller, priae W 1%3, Sige
inch caaing to 157 fest, Trive saist an
"ﬂi’r’ﬂ driven below 6=inch essing

?)
*ine 3113 {frosm L~l5 Paet) 0
Fine aand 9 w»
vedtwn {7} ssmd, a iittle eley st 117, 178
snd 158 faghe 28 »n
z. o drwy Cader) well, Altitade shout
55 58
20 7™




TRy

mERraTAl8 TRICESSY
(Zoot)

1laska Hative Tealth Torvied woll,
Altitule adent 70 Pegt, willal oy
—Jicholmm, Saattle, azh
Jephember 1953, MHihieineh aan:!ng
sut Lo Y0 Pfaet, S=inch set %o m
faoel, Yo, 9 socssa fram 403 fesd %0
4 faet, Tater lavel 38 feet Dolaw
swmn.ﬁqmmﬂvhjssmm wih

Sand, aswre revel sad wood, Crosam
Pins sand and 5118, s vegwiahle pattere
mfronen,

g BRg

T, 3, Atr Tores (A0 “adly “alay Jquairon) well,
Dtwle about 12 foet, Wwillsl Yy Qarewe
Yarsh, Yethal, flaske in 19%, 3iw-dnch cesing
e 5) faot, mber lawe) ? fagh,
mﬂdﬂ‘”@w{‘&h‘t food Jroudesn sfter

(al«@iﬂ
twatar)

38K

sy Teboliom vall, Altitizlo sbont ¥V faat,
rlled Yy wmer, Jeptagber 19%, Touywinh
waing 0 120 foet, ‘ler leval 5 fagt. Vell

:ﬁa t, x{yosm

Jandy st ot vegatation, frosen
Vetiuwn sand, fow gyavael st 105 fuet
mfvogen (wetar)

Tand eyl 31Y%; wnfyesen

3amd a3 314 .tm

28~

Alegla arortment A2 laaldh est Hole W9, Y.
\1titade abeut 20 fesd, Jetitad in June 1553,
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