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CPOREWORD

This xeporr on tho natural resource base of tha Tairbanks North

 Star Bcrough is ohe of several contiuuing 1@9earch projecﬁs relaamd to

,jgammunity plannimg in A]a ka. 1t xepxesents an interdisciplinaxy effoxﬁ

/
of the Minera] Tndustry Rosoarch Laboratory and Lho Iustitute Qf Qacial,

’VEconmmic and Governmenr Reucaxch at the Univcrsity of Ald&ka,r The r@ﬁult
i a synthe is of the eoonomic daveloymon? potenLial of na&ural raﬂouruea

Cdn rha greaker Fairbanku regiono

At,variaus-stagesﬁpf_reb axch, facu?ty oﬁher than tha authors have;

vconkrlbu?ed Lhair Jpaclalﬁm;owledgo ta thiq projectaw In thi%vregaxdgiaheﬂv
Tusuggeﬂiicn "of M&rvin bxaeman (Coopprative Ext@m&iom oervice), Wayne
;Buxtom (agx;cultqral,echoml L), and MLLbael Mds e (forpgt oconamiqe)
'_’wéfe pa&ticulaxly he1pﬁul. Larider versions of the. 19p0rt were zaviewad

"~ by Dmnn Hopkiﬂs, Boromgh Director of Ptanninp,rand by the ervugh PL@ﬂmJng

'{jCommiasiqngi The ﬁesu;tingrexchang@ of ideas ‘proved u;eiul and led dires&ly

to an improvad'final rabbrtu Mx. Clem qureia and Hdgar MacDmnald, FACII

search assistants, contributed greatly in special aress and in tha'&hankw

less; painstaking task of assemﬁiing the project and proofreading the

maﬂdaéripﬁ.

This res earch pLOJect is part of the technical hauia ccr preparing _
the Comprehenalva Plan for the bairbankq North S?ar Borough. Th@ wark
was financed in pcwts by . federdl fund< pursuant to Section 701 of &ha

Housing AcL of 19%4 (dBrd Longress, Sccond Sassion) as amwndcd»

- Victor Fischer, Director
- Institute of Social, Economic.
vand Government Research
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e INTRODUCTION

uIﬁ this ré@ort, ﬁhé Noith Star Borough; A1aska»ié:identified és'
.the piincipaligéégraphic aréardf study. AThis.fééort is cbn?ernéd mainly-
ﬁ'.”with=the_uatural resource siﬁuatién'of7£ﬁeiégéé*and"ééﬁééialiy its -
econommc 1mpldcations for communJLy plann¢ng Becauae natutal rcsource;v
'ba ed mndusrrieq outsjde Borough boundarios pxobably will dixectly affeor ’
~economic growth of this urban alea, the natural rosource charaoteri ria$
of rhc area axe eypanded to include thlu pcssjbility 1n ¢ everal imatanc&a{L" =
. A : DA o
~The puxpowes of the otudy are listed aa f011ows~w'/
;(1)1 To jnvcnrory and analyzo eaigLing lnfoxmatiom and data of
the Bolough genlogv, topography, somis, climate, forast water. and
raneral xe%ources, s ,_‘ A  i) 'A: : “-;,.':;, V, SRR —

e (2) To identify and classify ungsafe and unbnlldab]a 3ands ‘within

S s i . T ———
N S : SR : N *-_fﬁ o

Lhe Nortb Sﬁdr Borough with particular empha 518 on~water supply condiﬂiwns.
in and near umbanizmd aleasy_and S .

| ,(3) onindicaﬁeithévtypes of natural resoﬁxcewbaéad iﬁ@ustrieé.f
whiﬁhfaré likely to proéper‘amd éontributg diéectly to an expémding,

economic base of the yegion.

" Method of Research

This report mostly represents a condolidation and intexpwatation\of‘,
.existing natural vesource Information about the Borough. Original data
werefcollectad on certain specific points, particularly those concerning

the extent of operaLious of ueve1a1 industrieu. An overall purpose of

1
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. integrate the information, an. overriding consideratiom which rcstticted

the meLhod of 1esearcb

Qreganization of thé Report

.AThe report'ié divided into sixvchapteré, of‘which this iS'the7first.s.‘”

A summaxy of tha progect and the economic implicat;ons of Lhe natulal
’re&ource base are found in Chapter 1I, LLthd Summary and Impllcaﬁicn
-Thp basmc content of the atudy is found in Chapter 11T thrcugh»VL;‘ An

; foverview of goography and cllmate is the ¢ ubject of Chaﬁter IIl,'énd‘it“

is followod by a. detai]ed survvy of the ‘local geolagy in Chapter Iv, CSoll.

_and wéter condirionu, together deh an analysls of Lhe local problem
;comprlse Chapﬁer V. Natural reqouzce~ba3ed indus tries, €8 pecial]y

' manufacturing induﬂtriea auch as mining and foxestry, ave. ﬁxamined ac '

'félength i Qhapter VI, aTong winh pzoliminaky‘impliudttonq dbaut whieh

vimdustrieﬂ»are likely to expand in the near Futura. The rep@rt is

aupp]ementad by figuxes and naps WhLCh depict Lbe precise phy:Lcal

Characteristics that are discussed in the content qhaptars, In aﬁditiom,

N

réferenée materials are divided between references Cited a specialr

"bibljography on arctic construction and simildr pxoblgms fox Lechnﬁcal

background and a more gengral dnnotated geology readLng list of intere%t

tovmost readers.,
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©SUMMARY AND IMPLICATIONS

aummary of Physical conditlons

The natural resource. sxtuaL:ou which ex1qts in Lhc Fairbankq area

. has governed, and will-cOntinue.to affect the types of industry which
 will develop in’the regioﬁ.xrTheiﬁhyéical>éhdractéiistiés have given

‘rise to many of the problem enkéuntefed iﬁ:conantucrion and must be

kepL Ln mind 5n any planning and daVclopment program

Geographic and Phy,iogxaphic _”
“The FairbankSMNortb Star Borough lieS in the Interior Lowlands and

‘Plateau Phys ioglaphic Province of Alagka.' Tf containb LowJand&, largc

: vbasiﬁ and plainsb Major rivaxq i]ow through the boundarles of” thi°
- arca, which io characteristia of the geography of Interior Alas ka TBs
.elsewhere* Lhe land~{orms in and near the Borough are gpneraliy con-’

‘trolled: by gcology, with correspondlng physiographic features of ele-

vmim,dmummebalm;&MﬁﬂMmmwp

Local'ralief in the Bérough, approximately 15007féet, indicates'é

contrast in terrain and topography, i.e., from ridges to riverbed.and

'uplahd'to 16wiana,* The upland avea is roliing and smooth and Lhe lOWw

1and areas extremely flat. Seasonal variations in daylight and-temw

' perature,are very large. Thb c11mate is gcncral?y claosnfied Dfé,vf

severe winter' moi¢t all seasons; ShOlL, cobl summcr. However, local

. .. }
-climatic.differences are pronounced, i.e., an important feature of the

Borough is the variation of micxotlimates from place to place¢ ~The

3




i.(”jii' : iocoJLééd weaLhél is jmporLant due to temoerdﬁureroariaLiono dnd‘al
- ;the seasonal JnCldenCP of ice- fog, the ldtter 1@prosent1ng a éerlou
‘form of air pollution. ) |
“The Borough axea has been rcpeatedly mapp@d at varioue scolos'
topogfaphlcally, geologlcally, and accordmng to s011-classification.:
The'aroa confains typlCdl co1d ¢limate geographloal features. The- 
; 7lncidenro of a dnsconLinuouo pcrmafroxt zone at va:ying depth“ fLom’J
'the surfaco s paxticularly Jmportant. Local permafrost 13 altered }:,‘
by clearingrand;dralning, wyich ogusesgho'pérmafros# tablolfo_reoedoa

. Ground idce, including“iceeWedgeswand 1enses, ococurs within~thevboundw

: aries‘of the Bofough; Building« whlch have been placod upon ground

. ' -

ige undergo structural dlotortxon and fallure as a- rosulL of differm

ential satpling.. In addiLnon, seasonal fregzimg and Lhawing affect

‘Ublic faéilities, sudh«as-roada and,struoturas*”and”ground frost
"ouforms readily around unheated buildings. The Borough contajns geologic
formations of variouq Lypeo and ages whlch dircctly aifect noil and»v'

water suppiy conditions*

re e

For summary purposes, soil classes and local geology have been

SR

grouped according to the degree o£ bu31dabjiity in commorclal andb
residential conotructlon. bloodplaln alluVLum (except swampy flood»i
olain); FairbanRS'Loesé and Blrch Creek Sohlst are designated bu1ldw:
.able ground; Appro%iﬁateiy 75Apefcont of the Fairbanks grban area ig
’representéﬂqby ﬁhésevland ciaSsos, and only 6O percent of the so%called

urbanizing area is classified~as buildable, Alterhatively,>the un-

li ; "buildable classes include swamp floodplain and various types of gllt

“-and peat. These soils: compriee noarly 25 percent of the local urbam
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and 40 pefeent of ﬁhe urbanizing land area, Seveial‘additionq; bap-
riers to construction are: appafent in the Borough, namely,_lack of,
accessibillty to travaled.roads9 and the wide pre sence of uncleared

éndvsaaﬁonally ficodad land. In dddition to these problems of buildw

) ing, much of the acx@age neighboring rhe urban areas is unavailabla@v

especially unLver ity lands and'military'bases. The overall'xeéultaw
long texm SCQrcity of high‘quality>bui1dable_areas,
Water supply conditions in the Borodgh vary substantially from

plaée.to-place,' Sutface.Waﬁera,”such as, the Chena River and.Slaﬁgh;V_

'"iwould requlre oxtansive treatment prLor to mos 1 economic uses, There-

Afore,:grcundwater represents tha principal source., Thé city is situ-

| -

‘ated om, a great aquafor fed by local streams and runoif, Theé region's
: upldnds)and lowlands dmffer subotaptiaiiy’in~groundwater évailability
‘and quallty The Tdnand ”flat o deSignated‘as flobdplain (filled

Vwith aliuvium) is a SULL&ble water»bearlng foxmarionu Wells deilled

in the f]oodplain prOVLd@ high water yucldu, minimum risk of faiLure
and roasouabln certaigmy of 1ocaﬁLng water within a xelatlve]y qhorr
dcpth frem %urfdco. fhese conditiong prevail ganerally in those porwib
tions of the Boxough dosibnated as floodpldin. Two qu&l&tativ& %

conaiderations do,arisewmpoor water quality'and'permafrosm.:_Both

considerations increase the costs and risks assoclated with acquiring

watex'ﬁuitable for domestic consumption.

There are oevcral water qua1LLy problems as,oviated wLLh drilling—
in the-flocdplain. They are (1) 1imited perched water tables, (2) the

need to penetrate permafrost layers in drilling, (3) installing]antim

- freezing apparatus, (4) well'maintenance;land.(S) the serious public




»

L "j";: haalth'fisks involved inscontamination. 1he Logular anjd@nce of

-
"

.fQ\' S waLer discolordtion and offenoive odor are among the 1e%s important

considerdtione. Water harduess is a trouble%ome depect of local

. groundwatcr supplies the mos r serious p]ObJems are high iron contcnt

&

ar I

and ag socxatcd organic—hlgh areas.

Th@ quantity and quallty of gloundwater of the upTands va}y
_,greatly In the madn wol] yleldu are: much lowe: than found on.- the

' flovdplaln.‘ We]l depths of JOO 150 fPeL are common. Wells in Falrw

2

banks Loess (Qf), and-. other formafionu, whethex peronnial]y fro?en ox

not, do not yield wator un]c rh@y penetrate into. bedrock ox gravol

Wéterlcirculation often is réstricted by'geolOgic features, and bed- .
rock yeildé.watér of poor qua]iLy. Even wherQSWater~quality is accept~

able frﬁm'BédfGCR qeur&es. many iesidentxal wells yield so little watew

) that large stt‘o‘rage' tanks &¥e” maimﬁain‘ed i & homes.

) RN
.‘.,

Devclopmenr of Vatuzal Re ;s ource-Baged Indugtrieo

e e .4.',-31 *

The Fdirbank& economic bade, once pr1nc1pdliy depcndonl upon gold
miﬁimg,»experienced a dewqward trendAin natural resource exploltation

- Ifrdm 1940~i966.‘vThis trend couldfbe raﬁérsed through a remvitalizauibn"
' of miﬁefai induétries andAthe'attxaction bf new manufaéturers, s@ch as

those in forest products and fisheries, into the area., Over longer'

periods, recreation and tourism probably will become the major industry.
P - ~.which depends principa11y~upon the vast natural environment of Interior

Alaska,

The Borough containg ueverai dlsfjnct mining dJStrLCt At present, =

v placervgold and 1ode‘gold mining exist only onva Very,gmall scale,  Th¢




“introduction of ﬁew mining technology could well change the current
 (,§. outld@k; In the main, the majbr benefita,bfiiﬁcreasad mining probably;.
e would be reflected in the Fairbanks wholeéale~and tetail trade.> This

~ would.offer logistical support to mining operations throughout Interioy

Alas k'a‘ 1)

rospecting for lead-silver, antimony and tungsten may reveal
IR P T o B o PO T L St SIS N e - - R g .
?héwlreserves, but the production outlook is poor. ALocally,’nonimetﬁllicflf"
products arefmined in substantial volumes. Over,the.last decade, ex~

tractlon of sand and gravel has been-thefmdjdr mining activity<ih terms

' of‘vaiue, Itsbébntinued operatioﬁ depends almbst eﬁtirely uponi the
velume §f~ﬁew‘cannact constrﬁction withinAﬁhe Bdrodgh.' Ovefali, ﬁhésglr
ﬁineral industries are»exbected tb‘cqﬁtribgte‘$12 millién apnuallﬁ on

a sustained baéis. | |

Alaska's weak agriculture base remains an important development

bgoblem in. the Borough. Localaproductién 6f selectéd'créps;»nbtably4‘;
:'(“) potatoes, has increased while other types of farming barely have Sufwi'
vivéd.‘ Maﬁy.édhditions héVe‘contriﬁgtéd tobthis'siiuatiéﬁ;'eépeéially
combeﬁing land useé, the shorf growing season énd the priée of suitablev
agricultural 1and.' Togather, they cohprisg a cost-price situation in :
whiéh»many farm products cannot he producéd and soid 1bcally,‘ The
Vvéconémiéally‘staghantrconditioﬁs:ih agriculﬁure could be altered in-
céftain.iﬁétances with suitable iand policieé and investmént in,farﬁ
uﬁits which eﬁjoy competitive advantageé; |
rLocal forestry and‘fishéry segmentslof the aréa remain at an
“"infant industry' stage of devélopment. Small sawmills and héuselég
oﬁefations will conﬁiﬁue to expénd'output>up;to a 10 miilionibd.;ft;

é ke levél'of-énnual output for the region. 'Additional expansion islaimost
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céftain to occur as transportation routes are extended and public

1ands are made dddltiona1ly avai1able for forostry°
The rpcont introduction of freezer barges along the Yukon River

is one of several flahory processing . acfivtLieg which. can benefjt .

" UFairbanks.. These innovaﬁlons and air.ﬁreight connections to nnrthern

and western communxtiev represent important transaatlons.; The major

‘ impact of their success will be mexoved Joglstjoal support of natuxalA

resources;harvested elsewbere,“but,sold in,Fairbanks markets. ,;

 Implications

The natural re,ouace bd@e of the Borough is, of ccurae, critical

to its economic-development. ~To a COBSLdGTdble extent, resouxce oup~ _

‘ply cond:tlon represent the phyulcal capaclty of the area to grow and
.prospcr economically. Many of Lhuse condLLlons vere identdfied in this

' study “and thcir economxc and development fwmplications are summarized’

as follows-—» R

Of Physical ConditibnS and Scafcitv Position.

(l) Induqtr¢cs whlch prosper prinrlpally durJng Summer months do not

+

materjdlly and advexseJy affect air po?lutlon, e, g., miulug, tourism.

(2) Seasonal migration of the labor force reduces the demand for

permanent ‘housing and corollary man-generated air pollutants.

(3)' Individual mlcroclimates, especially as they become identified in

greater detail, logically lead to unique systems fér classifying lénd

on the basis of desivability for commercial and residential construction.

(4) The normally anticipated geographic dispersion of households




Cin urban plannlng~and o0 behal[ o£~1esidents

‘believed.

~apparently is_greatér than in other urban climétes, a condition which -

probaﬁly will continue to exisc.

v(S)V The geologiéal conditions identified in and near Fairbanks require

a more than typical” 1nsight ‘into the local geo]ogy which iﬂ»neccqsary

(6) Widespread conditibnsvof,permafrost,'ice wedges and frostw$uscabtible'

groundvd@fiﬁitely limit the type df "reasonable" land uses. The amount

and accessibility of "buildable" land is much more scarce,than ca@ﬁbﬁiy

- (7)  'The present stock of commercial and residential buildings is ex-

posed to natural condltions which cause rapid physical wear and tear.

Many of the present dwellings were constructed on unsultable foundation:

materlals_or were igadequately;designedvfor the climate.

(1) Soil and water conditions increase construction costs outside city -

“bolndariles materially;

2) - Unugual financlal tisks are bcrne by those who construct regidencos,

1.e., likeiihood of not locdting water, acquirlng poor quallhy wator,"

and qnmgequont dlfflquLies in flnancing

(3) Significant amounts of land withln thc Fairbanks urban area are

 unbulldable at, prpsent. Land so c1assif1ed corresponds closely with'

the areas in whsch water supplies, when- ava¢1able, are likely of poor
quality.
(4) . The developing. and urbanilzing portions of the Borough contain a

largey proportion of unbuildable‘land than the present urban area.
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‘An indirect rebuJL of this phﬁnomenon is 8 coxreapondiugly high geowi 

A e

graphic disper ion of homes ag rasidential areas . expand,
(5)' Many;areas of the Borough probably will ba,"upgraded”‘in terms of

buildabilityo. The fiist major .step in this direction isrlahd cleariﬁg

énd'draiﬁiﬁg; These activities should precede construction by several -

Years,

of Industrial Opportunities

1y ,Intensivefmin&ral exploration and- productioh, and increased foreab

'utili&ation requ{fe relatively 1arge invcstmeni 10 access roads and/mr

"researchg Th?b@ PffOlt& must be compared with ai?arna?e uses o£ public

'(2)' An imcv gage Ln minin& operat&on& would tend to compete with netghf

“fundso‘

boring xecrearion dchV1tLo amd res ideutzdl construan;ona 'Thesa-probw'“

lems of intermindustryvcompatxbiiity could be saxiousAin the urbanizing

portlon of the Borough. They are much . less apparent, but potentially

lmportant, in most non-residential areas,
¥ d

‘(3) Regulations and policies of the state and,fedaral agencies‘dixectly

affect nearly every resourcewu¢Lng indungy which mJght be artvacted
to Lhe Borougha The more serioue axeas of cougern are (a) classifipaw

tion of land, transfer of lands, and psoperty xjghts as thay affact

miner l jndthxies and io:omtry, and (b) water codes and similar xcgulaw

. tlons which restrict the typcs of mining methods (dﬁd logging) which

can be employed, and ihcrease operating costs of'industry¢
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. Tuture Investigations

Considering the foregoing information in broad pers pectiVe, Lhe

need for adstiona] knowledgo about -the rcgion and its charactorlstioo

is obvious and occa¢1ona]ly critlcal ~Urban plannlng»and development“

_ orgamizatxons often are dependent upon microwgeology, soil and watgr.

mapplng to the nearth JO to 100 feet, and in certain,instamces they

nust be supplled with additlonal JnformarLon. At preqeut 1n Falrbankg,'

thns Lype o£ dctail is not avaJlabLe, and wall not be jmmcdiately forthw
comlnga Water qupply and uOIl conditions in uxban portionq of the

Borough wil1 continue ﬁo cause hiph construction costs. More-precise

identiflcation of Lhe e phy ical foaturos wou]d ald Ln the 1educt10n‘

| of Lhoir costly effects. o ;_mﬁf

Addiﬁiomal expozimpnt“ jn land clearing and drdinxng are a prioxity A

requixement. Thc conversion of margiua]ly builddblo land into acreage

suitable for residential construction industry or agrlculture appears

entirely feasible. Over larger areaa, detauled minera] exploration,

updated and - sonsxtlve surveys of Interior fo:eqts ( .e,, by location,
spec1es, tree size) are long overdue. Public agencies must know much

moré aboutamUWhat is where?”mwin instituting new programs.‘ And whjle

' 1nduotr1al development proglamu should not ﬂtand stlll awairing research,

the acLLvaLion of efﬁorts to produoc the jnformdLjon f01 developemnt

should proceed w1thout murh delay.
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GEOGRAPHY, CLIMATE, AND PHYSIOGRAPHIC.SETTING

5¥*??’GédéraphiC“and4thsibgraphid Setting

The most widely ug sed phyeiographic suhd:vl°ion of Alaaka diVldeS

the oLdLQ into (a) Lho Pacific Moun1a¢n Sygtom, (b) tho 1ntorior Iow~

lands Flatcau, (c) the Brooks Rangn, and (d) the Arctlc CoasLal Plain‘ -

(Brooko, 1953, p. 1, WOlff 1964, . 364) The Fairbanks North Star

-Bolough lies. 1n th@ InLerlor Lowlands and Plateau province which is

cut off fxom the oceans north and south by hx&h mountain 1angus. The =

' Interiav lowlduds and’ Plateau pxovinoe is further subdivided into (])

fthc low]nnds and plain95 (2) Lhe high1ands and (3) the Sewaxd Pcuinw'

‘gulé ubpxovinwea (WLllJams,AH;; 1938¥ P 4). The Seward Pontnsula vi

subprovince is a separate unit, but the other two occupy discontinuous

. .areas in the Interior. It is necessary when considering a smaller area,

such as the Borough, to recognize an intermediate province, the marginal

‘upland, which sepavates the upland with the lowlands (Williams, J;_Re,'

1962); Figure 1 shows these physiographic provinces of Alaska. A

L

It normally is expected fhat_the lowlands and the plains would be

contjuuougly 31tuafed along the majoyx rivers and generally e]ongate in

‘configurarion' however, a glance at a topographlc map, such as: the shaded

relief Map E of Alaska (U.S. Geologncal Sulvey, 1954), shows that thele

are large, very wide areas of lowLands along . thc major Intelior 1ivers,

some of which are isolated."The'reasQn is that there are large basins
in the Interior which have been and which probably are at present being




<. ) ’ .

k_;‘m\ SR ) .
o F;fx.z\rbcmks. \

A~ Pacific Mountain System
B~ Interior Alaska and
Western Alaska o
10-1Lowlands and Plains
11-Highlands
~ 12-Seward Peninsula
. C~Brooks Range
D- Arctic Slope

‘Alaska. (After Williams et.al. 1958.)

SFig. L. Physiographic{ provinces of
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ibwéred by'érustalvdoanafpiug or faultidg._ Thelmajér rivers flow'from'
:f(‘) joné bésiﬁ ﬁéTénother, oftencutting:deep,'éarrbwcaﬁyons Qhere'tﬁe§ paséiv
across tﬁé‘intervéﬁing highlaﬁdsy HFor exambié' this éitﬁatién is;found'fv
.'at the Ramparts on the Yukon thch downstream spmadu out onto exceed«‘
f“'inglymwjde ﬁloodpla;no when they reach Lhe deprc sedrbasins, These basing 7
fhave, of coursa been filled with unconsolldated démritus of ‘stream iaid, |

windboano, lee dapos:ted, and hlll%idé creep origln. Theirx suxfaces are

now flat Qr very gent!y slopimd with very ]Ltrle rellef and dor&ed with’
lakes, stream scars and . uwamp.,. Oue of the largQOL of these “flats" is

*vthar of th& T1nana River foxty mj]ea w1de (dt the longitude of Palrbank )

,and_mare than LOO‘miles long. This flat is bounded on the south . by the -

Alaska Range with its many glaciers that pouy 1arge:duantities of outwash

into the.Tanana Valley; Since eVen'larget quantities of outwash were

 cont1LbuLed during rhc Pleistoceno (100 ago) of the paut million y@axs,

igtbe=e£fagﬁfha ‘héen: to crowd Lhu 1iv0 Lowaxd Lhéinmfthrside of Lho vallcyf
and to create a slope northard ACTO5S the valley Corxe pondinnly, the

 Jc§arser matoxial 1Is near “the southern part of the flat wlth the fine

v-'mﬂterlal closer to the northern edge, -

Where $he'major ﬂivérgrflow from one basin to anotber through faixly

wide}ﬁa&leysyfsuch ag albhg~the.Tanana’River below Manley Hot Springs,

the . flat and swampy character of the topography of the great flats is

méintained in the valley except, of coutse, that the flats are much nar-

rower,  On the lower reaches of the major tributary stveams such as the.

Chatanika, Chena, and Salcha Rivers and Goldstream Creek, the topography.

‘mayrbe classified as lowland. The f11ling, and, hence, widening of the

N

lower reaches of these valleys is”taused”by the filling of the Tanaﬁa

"T.Valléy'itselfo' Mertie'(1937, P 31)'Stétes that belOW'apprdximatély'thé
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’ ]OOO foot contour, th@ valleys are deeply alluVLat@d (fi]lcd thh d@leS)

T BT i R 2

-fi‘fﬁ)~»[ and that above. that 1eve1 they are morev normdl” W1th ndrrower valleys.~
That part of Lhc Borough Lhat does not lie in the. low]and oUb“A

province ~ in this case, a portlon of the Tanana Flats - ljeu in the

'diéinaée{oasinsAof the Chataolka, Chéoa and Galcha RLvers. These draﬁnago’

bagins “have dxaindge areas of apprOXLmately 800 1980 vand'2170 square

miies respeatively.‘ These riversAdrain.the-s0uth~central part - of what'

"Mert:e (193/, p. 2?) called the'”Yukon~Taudna Plateau thch is Lho up~ f
:land botween the Alas kan part of Lhose two great 1ivers,. ThJs plateau e
‘is now dissected by stroamw to a stage thaL:geo1ogLsL oali maturéf"lf
-thenridgeotops are tokeo as an indication of an"older'erosiou'sufface,'
tﬁen the plateau would be a gentlf,wafpededomé'wito'its highest portioﬁ7 
obOUt 5000 feet in altitude in the eastfcénérél’parﬁ'aod_sloping away-dn
:‘fﬁf | all direotions; The Stfeams have cut into ﬁhis old surfécéfto produoeAar

local relief of abouo~30QO féet.: Thatrpart'of the plateau in which the

Borouéﬁ is looated is oo'a SO@?What,}¢W€f part of,tho{aooientidome bot ;
the locaiArolief is the same. ~It_i§_about SOOQ feet;1Witb ridgos'atx
2000-3000 feet and roupq of hl her;riogesvéhd mouﬁtaiQS’at‘40001on_
JOCQasiOQally 5000-6000 feet. ‘The highest.point in the Bbrpugn,»5;§203-
feetAhigh; ié West Poing oo the'upper:draioago of the Salcho,vwhile tﬁ&,
Lowesﬁow where tha Tanana leavos the Borough - ib about 390 feet., Near
ﬁaiibanks, in tho western part of the Borough, rldge Lops average about
2000 faet and gladuaily increaoe in elevation eas iward.

-The major dralnages in the uplnnd of the Borough are structurdlty

controlled. lhat is, they flow parallel to the general foliatlon’of'the

,'schist bedxock In this direction, the streams erode more easlly .and,

=£m) ~ hence, the valloys are somewhat wider. Where streams flow across the -
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follation, the va]leys Leﬁd to bo narrowor.vABGc&uve tﬁé‘streaﬁé ténd
to flow either oouthwest or northta&t, they interfinger and form very
irxegular divides. . | | ,i :

1T6pographicélly,rthe Qplandvridgeg and hiilé;aré rolliﬁg and.sméqtﬁ 

rather than precxpltoue. This ds duaéto,a number.of cauées:

(l) the local bedrock is in most 1ocalities an eavily decomposcd
‘schist (Bixch Creek Sghist)gl 7
(2) the hills are mant:led wiﬁh wind~blown siit_(loess)vderi§éd”
from glacxal outwash La Lhe souLh |
'~(3).mdqq wavtlng or moVement of loose murcria] down the hillsideq'
has been to a 1@rge.exﬁent by,solifluction which produces.
éubdued‘topograpﬁicAfafma,rand

(4) cryoplanation by frost action produces smooth, flat areas.

©. Classification

© The climaﬁe.of any particular place is the product of several fao-
tors, . dmong wbich arv'létitude'Aaltitude; presence of mountain barriers,
vetocmry dnd dlieutnon of. prevamling winds, and insolatiou. By far the

most important of thege in interior Alaska is 1atitude, which super-

imposes its influence on all the others. The presence of the Alaska -

Range also has a great éffe¢t§ Not only the effect of latitude on temper=

ature must be considered, but also the extreme seasonal varlation in day-

light. This is a climatic fgctor}théﬁ hag a mqfked effect on man's

activities in the north.

men
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A number of scheﬁes forrcla381fy1no climatpﬁ have been devis ed but
;7?>(;3.  thesc only provide the broad outline of,any particular regioual climate.
s The local cllmate must be devcrib d in terms of the minor Vdriab]us and
- local conditions to be fully»understood.~;During the winter in Interior\
.Alaska,(the@exloeéi)fadtérs‘produce microciiﬁates whi.ch may Vaﬁy graatly
‘E o o within'éhort'distancesﬂ_ | R
lhe tWo most. widcly used cllmatic clas qthCdtions are those of
.Kappen andwfhéznthwaite. In:Kﬁppen:siplassificationg_Interior AlaSka
7Jiéévin "Tyba p,rﬂuﬁia ﬁicfotbéfﬁai:_ céld forest climates, severe win«"
ﬁers,"~ﬁeéi;the.bpundary of ”Type'E;7?olaf.qiiﬁatés." 1he‘complete
VGClassifiéatibniis ”ch, Sevéfe winter; méi st ali seasons, shogt,cool .
summey, " Although Lhe mean annual plCClthathn at Fairban s 18 only _
,abbutv12 inchas, the designation gt (conspaptly,moist) is,justified,
v.bgcaU$e the'précipitatioﬁ isl”adeQuatéﬁin alt seaéons.” ihe defiﬁimg‘m
_; () j _ Alimié« for thia cllmatlc type are: Only.oﬁe to four mbnths:abbve iO°C9
coldeqh month abovev~30 C and adequéte precipitatioﬁ. ‘This climétic
tyﬁe,is sometimé&_known under the general and moré descripﬁive naﬁe

7

"Oubarctic.A 1t is also called "continental, implying cold winters .

and~?arm UMM LS .
V; . Thbrhthﬁ%&ta's chie£ é&ntribﬁﬁionlto climatié,élassificationfis
thg cmncépt of “tempéxéture effigiemcy " and “preéipitationjeffécﬁivém
néés.”"Temperatureiefficienéy reféfs‘té the numbér of days with a méaﬁ
temperaﬁurekabbve 40°F and the amount ofbrise abové that boint._,”Precipw
itation'effectiyenesu is the ratio of precxpitatnon to evaporation. It

1

1s the -high preclpitation ef fectivenes s index that allows Fairbanks

climate to be classed as ”constantly moiqt.” Under Thornthwaite's

[T ﬁclas)ification,mthe climate of Intcxiox Alaska is called "Taiga."

()
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DeqcripfiVe Climate

The following descziptxon of the climdLLc characfaxistfcq of Lhe.A..'

baixbdnks area is takem verbatim from "Soil Survey Of kairbanks Arua,_

AlaskaA'(Riegerﬁ'Dement, and Sanders, 1963)9 It was written by Ce - Laf

- WatSOn, State.Clim&tologist, Uaso Weafhcr Buxeau; Anchmraga, ALa»ka. :

Flgures rcferred to in the followLng quotatLon Were not xeproduccd 1n
this report,

The Falrbankse Area 1s near the center of the Climato-
logical Division known.as the-Interlor- Bagin of Alaska,
"This part of Alaska has extreme seasonal variations in tems
perature, Nearly all of the extreme temperatures. for Alaska.
~have been, recorded in the Interior Basin, Climatlc data ior
three stations in the Falrbanks. Area are vhown din. table 1.
: The record high of 99 degreesy recorded in the-Area at
the Unlversity Expaximenw,utaniou dn July 1919, 1s Just l
degree less than Alaska's record-high of 100 degrees, Taw
corded at Tort Yukonm in June 1915, = The record low of 66
- degrees below zero for the Area-was recorded at the Univere
“slty Bsperiment Station and the Weather Bureau in Falrbanks
o January 1934. Dailly minimum readings drop to zero dew
. grees or colder more than 75 percent of the days from Novemw ..
~-bey 1 to Maxch 31, .Dally maximum_readfnus redch 70. dogre 8
Coor higlier aliout 56 percent’ of the ddys inm Jily and August,
Temperatures reach 90 degrees and higher at some time during
‘about 20 percent of the days in the growing seasons
The growing season is more sharply: defined than in moFL'v
Cagricultural areas; as there 1s g vapid cbangc fxam the warm
to the cold seasons. Terminal dates of the warm season fall
rather dependably within narrow limits, The dates far freeze~
free periods shown in table 2 are a fairly dependable gulde:
for agriculture and other activities, Rapid growth of crops
-should: be maintajined, so that they can mature in the shout
growing season. However, the growth of crops is acceleyem
ated by the many hours of available sumshine, During the
wonths of Juune, July, and August, possible sunshine averages
" plightly more than 19 hours pexr day., As a result, the growth :
and maturity of crops is extremely rapld, particularly if
iemperature and moisture condLLions are iavorableo

Temperature characteristics o

Table 2 ghows, for two weather stations, the terminal
dates of the season and the number of days between texminal .
dates, at specified temperatures of 32, 28, 24, 20, and 16

i T e R R
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.degrees., Data in Lhiq tdble indicate that the Univers i&y

. Experiment Station, sltuated on a slope near the boundary be-

tween the uplands and the alluvial plain, has an. average

freeze~free period of 88 days. - The U. §. Weather Bureau Adr~

port Station, situated on the alluvial plain, has a freeze-
free period of 106 days. _ o v
.. For concurrent periods, the average minimum aly temper- . = .
*ature —atTthe  Unlvevsiey kxp@iiment Station are gemerally -
"lower than those cbserved at the Jower lying U. 8. Weather
Bureau Alrport SfaLion.-

There 1s little recorded evidence thaL coldwaar drdlnagc
has a pronounced general effect in the vicindty of Falrbanks
or College, Alaska, This does not mean that cold-aly drainag@
does not affect local-areas: The lowlands- ‘along: Goldetxesan -
Creek, for example, is rimmed by high ridges and’ doubtless
hag, pronounced downslope. alr drainage. This alr drajnage
48 capable of produaimb colder temperatures and a shortey

growing oeaaon on the lowland than at eithet the Un]vex”ity
Experiment Station or the U, §. WEaiher Bureau Airpoxt Station.

TABLE 2

. Average dates, for'beginning‘and end of -season, at which
T tediperature is equal to-or above the °F indicated

_ University.lxperiuent - U.S. Weather Bureau Alrport

Temperatuve " Station, Collepel Station, Falrbanks? =
Limic. , : . Hoe of 0 No. -of
S Terminal dates days ~ Terminal dates . days
Tt -t L Y D e § R v } ) . C -
32 P May 29 to Aug. 24. . 88 May 19 to Sept.'Z' 106
'128~F  May 18 to Sept. 9 ° 114 May 7 to Sept. 13 129
. 24°F May 9 to Sept. 20 134 Apr. 29»to Sept. 24 148
“20°F.  Apr. 26 to Oct. 1. 158 Apr. 22 to Oct. 1. .~ 162
16°F  Apr. 24 to Oct, 6 . 165 Apr. 19 to Oet. 7 171

llbéta period,vl931'through_1960a-‘

Zhata period, 1934 through 1960,

The probability of -having seasons of various Jength%
in which the temperature will not fall below stated limits.
is shown in t Lgures 1 and 2 - This information is valuabio
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to farmers and others who need favorable temperatures to

;1"opelate ourdoor enterprises. A farmer in the vic;nitv'qu

the University Experiment Station (fig. 1) can expect, for .
example,  about half the time, or 5 years out of 10, a grow~ .
ing season of 88 days in which the temperature will.not fall

‘below 32 degrees. In only 2 years in 10 can he expect a

season of 110 days in which the temperature will not fall

~-below 32- degrees, but in.9 years out -of 10 -he can expect a _i4f;_‘w“m;AM

season of 56 -days- in which the temperature will not fall be- .

- low 32 degrees. A farmer neaxr the U, 8. WGaLher Bureau A 1

port Station can expect slightly longer qcasons ‘than one near
the University Experimental Station, and he can determine’
similar pronabllitleo for- hlu area by referring to figure 2.

Precipltatjom Lharacterlattc :
PTecmpitation in the early part of the growjng season,

'or Jung, avcragcs considerably less than that received in.

the eastern parts of Wyoming and Colorado, ox in the: western
parte of the Dakotas. The relatively short growing season
makes it imperative that plants grow rapidly all season if
they are to mature. Although precipitation is apparently
deficient in the early part of the growing season, Crops gen-.

- erally grow fast enough to mature. This growth indicates

that there is enough early. nprlng molsture in the soll to

“allow crops to grow rapilidly., Frost melting in the subsoll - .

is also a source of moistur& foz growing crops in the fiqu
part-of the seasopn, . - '
Potential cvapot:anspl«afJon in thu Area’ h&s not b@an
accurately determined, but preliminary computations by use of

~the Thornthwaite (1931) method indicate that the potential
5(maximum) evapotranspiratlion is about 4 1/2 inches in Augus,t°
Table 3 shows probable monthly precipitation at the University

Experiment Station for lMay to September, inclusive. .

TABLh 3~«manth1y preolpltatxon plobabi]ity, University
Experlmenr Station (1906 thro"gh 1960) '

l year in 10 2 years in 10

HMonth - vears. will have hedianl vears will have
- Legs than iiore than -~ Less than ilore than
: Inches Inches Inches - Inches Inches
Hay - A 0.2, 1.4 0.7 0.3 S
June SR 2.5 1.4 .8 2.2
July : L6 3.8 1.9 9 2,8
Augustl .9 3.6 2.0 - 1.1 3.1
" September A 2.5 1.3 .6 1.8

i

 ihe midpoint of total monthly precipltation. Half the
time the total monthly precipitation can be expected-to be -
above this figure, and half the time; less. :

2
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lMost of the rain in this Area falls during the growiﬁg

geason, and the amount may vary-greatly within short dis- : .j
“tances. It is believed that most of the summer raln origi- é
nates as moisture vapor in the Interior Basin., The.frequency o

and intensity of showers tend to increase as the summer sea-
son progresses. The average monthly precipitation is less
than one~fourth inch in April but increases to slightly more
than 2 1/4 inches in-August. Data on precipitation intensity
are limited, but reliable, urmofficial measurements Indicate
that rates of about 2 inches per hour have occurred in the
Falrbanks Area for a period of 30 minutes., An average of
about elght thunderstorms occur during the summer. Hail-
storms occur almost every summer, but‘the hallstones are
seldom large enough to cause extensive damage. Tornadoes
are practically unknown. -Snowfall averages about 50 inches —
per year at the University Experiment Station, and about
60 inches at the U. 8. Weather Bureau Airport Station,
‘However, total snow was 126 inches at the University LExperi~
ment Station and 135 inches at the U. $. Weather Bureau Afr-
port Station during the winter of 1936-37. Snow is usually o
op the ground from mid-~October to mid-April. The maximum B
depth of snow on the ground during the winter averages’
between 25 and 30 inches. A ,
Wind velocity is usually low. The U. S. Weather Bureau
Adrpoxt Station records an average annual wind velocity of
5 miles per hour. Winds dré seldom strong enough to erode -
the soil severely. Winds are mainly. from the north and :
northwest, but in June, July, and August they are mostly from
the southwest. '

e bl 7 b, -8 R it £

e Climatological data pertinent to the above quoted description are
: o _ | . ;
shown graphically in Figure 2. '

Freezing Index ' e
; 1

A degree day effect often is more meaningful than the arithmetic mean

as a measure of temperature. A degree day is a deviation of one degree

for a period of one day from some standard. TFor climatological purposes,
0°C. or.32°F, is the most useful standard temperature. The sum of the
negative or freezing degree days is converted to the freezing index., If

the freezing (negative) degree days are added algebraically to the thawing

(positive) degree days, and the sum divided by 365, the result is the mean

a
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temparature with respect to freezing. The freezing indexes for a few
cities are listed below. These are approximate because they were com-

puted from monthly mean temperatures rather than daily ones.

PR

o S A

TABLE 1
FREEZING IﬁDEXES AND MEAN AVERAGE TEMPERATURES FOR SELECTED CLTIES

City - ' , Freezing Index Mean Average Temperature
Barrow, Alaska 8511 10.0
Candle, Alaska - - - 6150 \ 20,2
Falrbanks, Alasks 5220 26.1
Winnilpeg, Manitoba 3274 36.1
Anchorage, Alaska 2120 35.0
Minneapolis, Minn. 2000 : 42,5
Chlcago, Illinois 750 .. . 50.4
Juneau, Alaska . 120 o 42,6

Windchill
o The uncomfortable ép,e?én'dangeious effecte of a rigorous climate
on human bei&gs depends not oniy o temperature but on wind velocity. |
This 1s recognized in the concept of windchill, which notes the effect
of various wind velocities and temperatures (Wolff, 1964, p. 341). The
same Intense calm and stabllity of the alr that makes Fairbanké espe-
cially susceptible to ice fog makes the extreme cold more bearable, For
example at 50°F below zero and no wind, ﬁhe windchill factor (1800} is

comparable to zero degrees with a five mile wind or 30 degrees above

zero with a 45 mile wind.

Mieroclimates

Because of the extremely intense inversioms in the Tanana Valley,

the temperature varies considerably with elevation. (See section on ice

Wigd g o,
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fog.) Thermograph records obtained on December 28, 1962,'at different

¢levations, from the Chena River to the top of Birch Hill, 434 feet and

985 feet in elevation respectively, show an extreme temperature differ-

ence of about 46°F (-2°F to 48°?): ‘The temperature gradient is greater

at the lower elevations, i.e., at a station only 10 feet above the Chena

River station, the temperatﬁre was about 16°F warmer (~43°F to -32°F).
Mr, William lMendenhall of the Civil Engineering Department of the

Unlversity of Alaska kept temperature records at his home north of the

University for the year of 1965-1966. The elevation is 615 feet and the

home is situated on a south facing slope. The comparison of maximum and

minimum déily temperatures with those at International Airport provides

/ o
‘an ingtructive insight into local microclimates. On very cold days,

minus 40 to 50 at the alrport, differeuces of 10 to 20 degrees ¥ in mean

dally temperatures were common. The larpest differeﬁce, on January 18,

1966, was 23°. Monthly mean tewperatures are tabulated below:

TABLE 2

MONTHLY MEAN TEUPERATURLS AT CONTRASTING LOCALITIES IN
FAIRBAWKS, ALASKA, 1965-1966

-
—tonth Year Adrport lifllsite Diffexence
November 1965 + 4.5 o W +30,0 + 5.5
December 1965 -12.,0 - 7.5 , + 5.6
January 1966 ~26.6 ~13.4 +13.2
February 1966 - 7.0 - 1.2 + 5.8
March ) 1966 - 2.0 + 4.3 + 6.3
April 1966 27.3 27.8 + 0.5
May 1966 45,5 4.3 - 1.2
June 1966 63.1 62.3 - 0.8
July 1966 62.5 60.8 - 1.7
August 1966 57.2 55.9 - 1.3
September 1966 50,3 47.4 - 2,9
October . 1966 25.8 25.9 + 0.1
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3
‘ . iR
Ice fogkis produced by water vapor discharged during cold (~30°C) §

B st e ik

yeathers Aslde from a few natural souxces, it is almost exclusively the

P

ki B L

9roduct of automobiles, power plants, domestic héating, and other worke
of man, It is low-lying, usually aboﬁt 30 feet thick, very seldom ex-
¢¢e8in§'ibo.fa9t,.although:thicknesses of 160 feet (50 m) have been obe-
gerved directly over Fairbanks_in long cold spells,

When unpo}luted air cools below the freezing temperature, tiny ice

crystals form by condensation after the saturation poilnt is weached, 4s

the air continues to cool, it can hold less and less moisture, This
nolsture coﬁdenses on already ﬁgozen cfystéls; 80 that-- the alr and %
¢crystals cool slowiy, The crystals grow in.size, produéimg the beautiful
and familiar displays of "dlamond dust" and "sun dogs." The crystala B , 7%
are wvell formed, relatively sparsely diétributed, and range in size from ”
30 to 100 microns in size. Thus, they present no hazard to bigibili;y

sod settle vapldly,

When warm exhaust gases are discharged, however, they may cool 150°C

ek F

(270°F) in a few seconds, This results in many very small crystals (10
ol _ .

- uicrong) being formed, creating a serious visibillity problem, Ice drop-
lets, once formed, act as heat sinks from which heat is radiated faster ' E

than from air, 4,e,, the air cools still faster,

In 1961-62, estimates were made of the area's thicknesses and volm

wivs occupled by fece fog (Benson, 1965; pe 45), Tigure 3 from Benson's

#aper shows three areas, covering 24, 38, and 64 square miles respec=

A
3
b
A
4
3
]

tively, The inner avéa is covered whenever ice fog 1s present, the next

Ay vy ')
Wien dce fog continues several days, and the largest area only during

4
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Fig. 3. Areal extent of ice fog. The cross hatched{area is covered whenever ice fog is
present.

The area within the dashed line is covered after several days of ice fog, and
the outer solid line includes the most extensive ice fogs.

Recent observations from
points 18 and 20 indicate that the southwestern border extends.farther scuth than shown
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prolonged &pellsAof very cold weather. An extreme maximum of abeut 75
square ﬁiles has been ébseived. The fog is not éontinuqus, egpeclally
near the outer boundaries. Clear patches eﬁist in an area at the east
end of Fort Waiuwrighg, near ?he:UgiveggiEy, End south and west of
International Airport.:'Thé ice fog is usually thin with a well defined

upper layer at 30 feet or lower. However, during long cold spells it

builds up over the city, e.g., at the alrport-the fog will be thicker

than 30 feet, The volume of fog in 1961~62 was estimated to vary be-

tween 100 to 300 x (10)7 cubic meters (35 to 100 x (10)9 cu, ft.).
In all parts of the world, the ordinary temperature gradlent is

from warmer to cooler with increased altitude, as the cooler air set-

| _ :
- tles, turbulence is created, mixing and clearing the air. In cold

snow«co&ered areas, however, radiaﬁioﬁ"fEBm the earth's surface causes
tﬁevair to cool in contact with the ground and in due time, this cool-
ing affects highef alr. Thus, the temperature gradient is from cold to
warm upward, a condition known as an iqversion. In Los Angeles, where
such én‘inversion ocﬁurs at a sharp bou;éér§ énd a fixed helght, air
pollﬁtants can be mixed and absorbed in the air beneath the inversion.
At Fairbanks in the winter, on the other hand,. the inversion extends
right dowﬁ to the ground, and the air is extremely stablé, with very
little tendency to mix and dissipate the pollutants.

The alr becomes more stable as the steepness of the dnversion
increases, -The idnversions at Fairbanks are aﬁong the steepest in the
world, with gradients of 10 to 30°C/100 meters in the first 50 to 100
meters (6°F to 18°F per 106 feet). The greateét gradients are right at

the bottom., Benson (1965, p. 51) reports a rate of 540°C/100 meters
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" for the first'i,é‘meters."This is equivalent to 3°F/foot, or 13°F
potween @ man's feet and his chest. This, of course, is an extreme
exanple during a veryrcold, calﬁ period.
- Ovexr Falzbanks; 'as over most cities, there is a "heat island,”

go that the témperaﬁure downtown is 10°F higher than the surrounding
countryside during ~40 to -50°F, and about 7° higher during warmer
uaathér. Thé slight depressions in the Tanana Flats, which is occu~
pled by the rivers and sloughs, haVQ evéh'more stable air than arecas
¢closer to the city, and consequently radiate heat even faster, l.e.,
are colder than the surrounding flats, Thé.depreésions are known as
"heat sinks," and have a blister of cold air over them which affects
the temperature to a height of 500 feet.' |

Duriﬁg&ig;gl éold weather, there is a cyclic.wave motion of about
6 feet‘ampliﬁﬁde;"rasulting tnia<36ﬁ.§%ria£ion in teﬁp@ratﬁre at. été“
tions near the ground. In effect, the air im the bottom of the valley
is~318§hfngﬁﬁgéﬁﬂéﬁﬁ'fo§€ IOOTHRES 1s' aldo a slow gravity flow of cold
alr down the Tanana Valley. All of these are poszsible sources of tuy~
bulence, but heat sinks, heat sources, down~stream graviﬁy flow and
waves are not sufficient to break the cold ailr inversion. The inver-
sion, and also the ice fog, become thicker and more intense as the cold
weather prevails. If anything, a slow upward air movement tends to re-
tard the settling of the ice droplets, and increase the height of the fog.

Ice fog remains and continues to grow, both in area and.thickness,
until the temperature warms up to ~30°F. or so. In the low hills above

the flats, the alr is clear. If the inversion rcaches that high, the

lce fog cannot rise to that elevation because the alr near the ground
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{s 0 stable. TFor ekample, above the top of the inversion (something over
700-800 feet) would be in an area of more turbulence (colder ailr above

warmer alr) and hence not be subject to ice fog buildup.

Benson (1965, p. 33) estimates that the daily input of pollutants

to the air in the Falrbanks avrea Is:

TARBLE 3

ESTIMATED DAILY INPUT OF POLLUTANTS INTO THE
 FAIRBANKS AREA ATMOSPHERE, 1964-1965

Estimated Daily Input

?ollutants
(in kilograms)
,0 ' 4,063,000
co, | , - 4,100,000
50, | | | 8,600 e
Ph . - | 60
Br . ' 46
Cl - 20

He gummaxizes the pollution problem as follows (Benson, 1965,

p. 16)

During cold spells the lower ailr levels have very
low winds, almost always less than 2 m sec™; this is
especlally true for the first 500 m which 1s nearly
contalned by the hills avound Fairbanks. The existing
flow consists of katabatic (gravity drainage) winds
which move down the Tanana Valley., This has led to a
wldespread misconception that the katabatic flow drains
cold alr from the hills onto the flats, and especially
into the lowest pockets. This would be a happy clrcum~
stance, 1f it occurred, because such drainage would tend
to flush the alr pollutants out of the city. However,
the air in the flats is so much colder, and thevefore

- denser, than that moving down from the hills, that the
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latter cannot penetrate, and moves acress the cold low-
lying pool of alr as 1f it were a lake. Thus, the only
flushing mechanism for Falrbanks air during cold spells
is "turned off," and the dense surface layers are effec-
tively decoupled from the ailr above. Unfortunately, it
is precisely during these cold spells, when the alr is
most able to stagnate that the rate of polluting the
atmosphere increases because of increased demands for
heat and power. Indeed, in Falrbanks, the alr pollution
during winter cold spells couldn't be worse, because
vatural and man-made factors reinforce one another in
ways which invariably lead to dntensification, never .
mitigation, of the air pollution,

Economlc Geopraphy

The geographic location of TFairbanks is especially important in
cbnsidering the area's economicvdevelOpment potential. BSevere seasonal
changes 1n weather and the prevalling céld cliﬁate have restricted cer-
tain types of employment opportunities and create a permanent prdblem of
"high costs’ of operating businesses and households.in subarctic urban
areas (HQ;EQQ, 1965, pp. 4~12). VWhile certain industries face sharply
iﬁcreaséd costs of seasonal operations dﬁriﬁg winter months, counﬁerw

balancing "social'’ benefits arise. Ice fog conditions, which worsen

materially‘with_industrial activity, are not aggravated by the reglon's

bagsic fndustries. Observed local trends in population growth and

housing obviously are strongly and positively correlated with the hig-

torically increasing density of alr pollutants and local coverage of ice

fog., Overall, a potentially serious environmental problem is apparent
(Haring, 1967). Several facets of it were identified in this chapter,
namely -~

(1) Industries which prosper principally during summer months do

not materlally and adversely affect airApollution, e.g., mining,

tourism.
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(3)

(4)
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geasonal migration of the labor force reduces the demand for
permanent housing and corollary man-generated air pollutants.

Individual microclimates, especially as they become identified

4in greater detail, might easily lead to unique systems for

classifying land on the basis of desirability for commercial

and residential construction.
The normally anticipated geographic dispersion of households

apparently is greater than in other urban climates, a condition

which probably will continue to exist.

This overview of geography and clinatic conditions indicated many

of the natural and man-created factors which affect economic development

of the Boxough. This physical environment 1s additionally specified in—

Chapter IV, Surﬁey of Geolﬁgy. ,“
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SURVEY OF GEOLOGY

Introduction

Earth materials found at the surface or underground in a particular
area should be "classified”'in order to get maximum benefit from an
investigation. The fundamenﬁal unit of geologists is the "formation,"
defined as a "mappab le geologié unit." In particular, it is largei
enough to show and distinctive enough to recognize as a separate unit.

Obviously, 1f more investigative attention is pald to local detall,

more unité can he differentiated and mapped. The type of geologle classi-

— [

Vfication‘%nd the number of units mapped also are restricted by the purposes

of the investigation at hand. For éxaﬁgie, a map intended to outline

" lode deposits might show several bedrock units and disregard unconsolida-

ted deposits unless they are deep enoﬁgh to be a hindrance. On the othex
haﬁd, a map intended as a guide to engineering geology studies or ground-
water supply studles mlght pay great attention to the surficlal deposits
and iump the bedrock unite into iarge, single formations or groups, These
two extremes are illustrated in the Falrbanks area by the following maps:
(1) Preliminavy map of the bedrock geology of the Failrbanks
mining district, Alaska, Forbes and Browne, 1961,_UniVersity
of Alaska and the Divislon of Mines and Minerals.
(2) Geologic map of the Fairbanks Quadréngle, Alaska, P&wé,
Wahrhaftig, Webexr, U, é. Geological Survey Map I-455, 1966,

The flirst of these does not show any surficial‘units; the second shows

21; they are both geologlc maps.

33
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.~ Another type of earth materials map Is the soils map. Soils are
the products of more factors than just parent material. Accordingly,

golls units, cut across geologic units, and often many more solls units

are recognized than surficlal geologlc units.

s o rcost

The following geographic and geologic terms are used as defined below:

Actlve zone - That layer of earth near the surface that freezes and
thaws seasonally.

Alluvium or alluvial material - Sediment being transported ox that has
been deposited by stream action. Contalns clay, silt, sand and

gravel,

Bedrock ~ The solid consolidated part of the earth's crust, overlain by
unconsolidated matexrial.

Beaded drainage - Characteristic pattern of streams in polygonal ground,
q.Vv.y with angular stream paths and small lakes at the inter-
sections of lce wedge cells.

Ground fce - Any ice occurring in permafrost. The melting of masses of
-drregularly.dietrdbuted. ground ice results in foundation trouble;
small grains of regularly distributed ice generally do not cause

trouble,

Ground water - Water in the ground in a zone of saturation below the
water table.

“Formation «~ A mappable lithoglc unit, the fundamental rock unit of
geology. Extensive enough to show on a map, distinctive enough to

recogunize.

Frost -~ Frozen ground, elther permafrost or seasonal frost.

Frost actlion - Freezing and thawing of moisturé in the ground and the
resultant effects on structures in the ground or in contact with it.

Frost heaving -~ Generally upward movement of ground due to water freezing.

Loess - Homogeneous non~-stratified, primarily sllt~sized material. In
many places, a rude vevrtical parting is present and It stands in
vertical banks. As used in this report, it is of eolian (wind

blown} origin.

il B il B

ol R R TR

Pt St R AL i

R e i,



35

Huck -~ Fine material, generally silt-sized that containg much organic
material. Gray to black when frozen or wet; fetid odor upon thawing.
Permafrost mwuck generally contains more ground ice than permafrost

- loess or floodplain silt.

Permafrost - Surficilal deposits or bedrock in which the temperature has
been below freezing for a relatively long period of time.

Permafrost table ~ Upper surface of permafrost.

" Polygonal ground - Ground with a polygonal pattern due to subsldence
_of ground over thawing ground-ice arranged in a polygonal pattern,
e.g., lce wedges. '

Seasonal frost - Ground which is frozen due to winter cold but is net
‘permanently frozen.

Sediment ~ Solid matexial that is being transported or has been moved
from Llts place of origin by water, lce, or air, and has come to rest.

$11t - Sediment whose particles are "silt-sized," i.e., between clay
sized and sand sized. The sizes of clay, sand and gravel are
generally well known and need not be ‘defined exactly here.

Slough - A styeam which leaves a larger stream and empties back into
it. This special definition applies only in Alaska.

Thaw lake or cave-in lake - Lake formed in a basin caused by the
melting of ground ice in permafrost.

Thermokarst topography - Irregular topography contaluing hollows and
caves caused by the melting of ground tce.

Uneongolidated material ~ The loose or poorly cemented material that
covers most of the land surface. :

Water table - Upper'surface of the zone of saturation in the ground.

Geologle Mapping in the Boreugh

The area in which_the Borough is located has been mapped at
several scales over the yearé, topographically and geologlcally. The
more lmportant maps arehas follows:

(1) Prindle, 1913, U.‘é: Geologlcal Survey Bull., 525, Geologlcal

reconnalssance map, scale 1:250,000.
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(2) Prindle and Katz, 1913, U. S. Geolégical Survey Bull.‘SQS,
Talrbanks mining district showing lode mines and placery
ﬁinimg ground, scalé l:62,500¢

(3) Mertie, 1937, U. S. Ggological Survey Bull. 872, Geological

reconnaissance map of the Yukon-Tanana Plateau, scale 1:500,000.

LS

Recent topographic mapping by the U. 8. Geological Survey Topa-
graphic Branch has provided better base maps for geologic mapping and
new geologle maps are much more detailed than the old ones. There ave
five of these ﬁew maps : |

(4) U, S. Geological Suxvey HMap L-4535, 1966, Geologic map of the

' Falrbanks Quadrangle, 3 degrees of longitude and one degree of

I
I

| latitude, scale 1:250,000. This map is included in initial
copies of this report (ig poéket).

(5) MaﬁﬁGleZQ, 1959, Falybanks D-1, scale 1:63,360,

(6) Map GQ-110, 1958, Fairbanks D-2, scale 1:63,360.

(7) Map I-340, 1961, FairbanklewB, scale 1:63,360.

(8) Map I-297, 1959, Western Part of Bilg Delta, (D-6), scale

1:63,360.

The larger scale maps, of course, show the geology,in more detail

- than the 1:250,000 scale map. For example, frozen peat 1s shown on

the larger scale map whereas it cannot be differentiated on the Fair~
banks quadrangle map. All of these last five maps emphasize Surfigial
geology. 'The surficial deposits arxe diverse.in origin and geologlcal
characteristics; they occépyjq large proportion of the mapped area; and

they are comparatively thick. Detalled mapping and comprehensive
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descriptions are therefore justified from the standpoint of englneering
geology.

Although eigh@ bedrock units are describad‘in the Fairbanks quad~
rangle map, only four occur in the Borough. Of these, only'two,iBirch
creek Schist and dintrusive rocks, are importaﬁt. The Birch Creek Schist
contalns enough varletiles s; that it could be useful for certain pur-
poses to subdivide-it. At present, this has not been accomplished except
for small areas. The intrusions have been subdivided (Foxbes and Brown,
1961).

The 15250,000 Fairbanks quadrangle map has a separate 5-page expla-

nation oflhnits and bibliography, (See Plate 2). The larger scale maps

are self-contained with written descriptions of the geography and geology

printed aiongside the maps. A very useful feature is the tabular expla-
nation of units which contains.a short descriptionAof the following
properties for each unit:

(1) Distribution and thickness,

(2) Terrain and natﬁral slopes,

(3) Drainage and permeability,

(4) Permafrost,

(5) Susceptibility to frost action

(6) Bearing strength and slope stability,

(7) Excavation and compositioﬁs and

(8) Possible uses.
e table from Map GQ-110 is reproduced in initial copiles of this report
4% Plate 3 (in pocket). ' |

There are, as noted earlier, parts of two major physiographic
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‘provinces within the Borough. These are the Tanana lowland and the

Yukon-Tanana Plateau. (See Chapter II1.) The Tanana lowland consists
of the almost flat floodplaln occupying the northeast side of the Tanana

Valley and the sloping surface of the fang, moraines and outwash that

boyders the mountains on the séuth. The Yukon~Tanana upland is a wellw

dissected bedxock upland, consisting chiefly of Birch Creek Schist, but
also contalning greenstones and intxusiverigneous rocks. The lower
parts of the upland are covered.with silt and the lower reaches of the
upland streams are deeply buried in alluvium and are quite wide.

It can be seen from the very_brief.preceding descriptions that the
geologic unite of the Tanana lowlands will be different from those of
the upland. However, the lower reaches of upland étreams will have much
in common with the. Tanana lowlands, a matter discussed later,

Cold Climate Geological Features

The unconsolidated deposits of the "surficial geology' cover much
of the surface of the Borough, Most engineering structures (e.g., com=

mercial and residential buildings) are found upon these deposits. Con-

sequently, they are of great importance. The outstanding characteristic
of the area is the effect of cold weather on the behavior of these
deposits, Therefore, it is necessary to have an understanding of some

of the basic principles of cold climate geological processes in order

to interpret maps and descriptions of units that deal with the local

reglon.

i1 i onns
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qdigteﬁiﬁg Lffect of the Climate

Although Fairbanks has a semi-arid climate (mean annual pfecipitaw

tion of 11.7 dnches), limlted evaporation and poor dralnage due to

‘pékmafrost’and seasonal frost work together to create a relatively

méist surface, (Refer to section on climate).

Permafrost

Permafrost was defined previously as ground in which the tempera-
ture-has been below freezing for a long period of time. Interior Alaské
lies in what is called tﬁe "discontinuous permafrost zone," i.e., permaQ
frost underlies only a portion of the area and does not extend to such
"continuous zone." The greatest
depth so far emcountered on the Tanana floodplain is 265 feet of pexrma-
frost at Mile 11 on the Richardson Highway . (Péwé, 1957, p. 15). It is
entirely possible that‘greatef depths exist on some of the creeks of the

upland. TIn the discontinuous zone, this permafrost was left from a

geologic period of colder climate, and is now controlled by vegetative

cover and topographlc location.

In general, there 1s little permafrost on the south facing slopes
and on ridgetops. Also, if the cover is disturbed, the uppér surface
of "permafrost table" recedes. Permafrost is not increasing in the
discontinuous zone except in a few favorably situated localities, i.e.,
permafrost 1s favored by impermeability and organic material. Permeable

material may have circulating ground water and hence be thawed.

A o st om0

Basically there are two cold weather processes which cause damage

to structureg: (1) the melting of permafrost and associated ground dce,
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and (2) the gr@Wth.and.melting_of gro&ﬁd ice during the seasonél thav~
freezé cycle, Botﬁ are primarily controlled by the grain size of the
material and secéndarily by permeabdility and drainage.

Ground ice refers to any ice segregation in frozen ground, and can“be
very destructive in many ways. There are three chief types of ground
icé: .(1) buried stream ;09, (2) ice-wedge ice, and (3) ice lenses
and grains that grow in place, The three types, which occur locally,
are discussed as follows -~

(1) Buried stream ice. It is possible for seasoﬁal ice on

streams or. rivers to be covered by alluvium or muck in the spring and
thus be preserved. (This type is relatively unimportant.)

(2) Xce~wedpe ice. When the surface of the ground is cooled until
the ground freezes and then continues to cool, it contracts and tends
to crack in a polygonal pattern. Snow, hoar-frost, and meltwater move
into the cracks and prevent them from closing the next spring when the
-surface warms up. The following winter the ground opens up along the
old cracks, more snow and ice get in. Thus, through the seasons, wedges
of solid ice grow that taper to sharp edges at the bottoms. The ilce
masses formed in this way are not all vertically positioned and wedged-
shaped, but may be Inclined and found in sheets. They range in size from
one~fourth inch to ten feet wide, and four to thirty feet high, Thelr
tops are usually within a few feet of, the surface but may be deeper,
The wedges are arranged in interconnected polygonal patterns, and each
polygon is called a “cell.” (Wolff, 1964, p. 114.)

Ice wedges form chiefly in silt-sized material but they may form
in sand, gravel or even partially disintegrated mica-schist bedrock.
Thus, during the excavation of road cuts on the campus of the University
of Alaska in 1956, many wedge~-shaped bodies of sand extending dinto bed-
rock were uncovered, These had the same origin as the lce wedges ex-
cept that the contraction cracks were filled with blowing sand instead
‘of ice. However, the most favorable material for growth of ice wedges
is poorly drained silt containing much organic material. This material,
called muck, occurs on the margins of the Tanana lowlands and on the
gently sloping lower slopes. It also occurs in the floodplains of the
upland streams.,

It is easy to see the potentially disastrous effects of the melting
of these large ice masses. This melting can be instigated by the strip-
ping of the vegetation, or over a longer period by natural warming of
the climate. For example, the melting of the uppermost ice in the cells
leaves the centers high, and results in regularly spaced mounds 10 to 50
feet in dlameter. This occurs regularly when land containing ice-wedged

e
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Jeells ds cleared for dgricu]ture (Péwé 1954, p.o 331).. Even where the
relief bétween the centers or the polygonal ice networks is not great
gﬁOUEh to produce mounds, a polygonal surface (''polygonal ground') is
avidents For exampTe, where small streaws develop across such areas,
ney will be angular and contain swall lakes at the junctions of the
?ijgonq.;; The pattern mado by such streams and lakes is called ”bcaded

PR T e iy
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(3) Ice lenses. ahd masses, - The Lhird type of ground Lce, though

got §0. spectaquar as the largey masses, probably accounts for more Local

damage. This is ice that has grown in place.  When local water is held

by cohesion and put under pressure.  Lf the interstices are very-small,
rhis pressure extends all the way across. the-space between the grains.
for example, the water in clay would be under high pressure while that

in gand or. gravel would -be lnsignlfiCant., With increased pressure, the
{reezing point of water is lowered, and allows the water to remain liquid
at temperatures below 0°C. nowcver, when this qupercooled water is freed
to migrate by capillary- action, it tends to move to a polnt of lower

i"pressufe At that point it starts cxystallizing into ice lenses, e,g.,
Cgnall tabular bodzes, or grains. In sand or gravel, the plessuxes are -

. not.great enough to allow the water to remain liquid below 0°C. Clay,
“on the other hand is too 1mpermedble at the e temp@ranures to allow
miglafion. - : A

s L

An ! optimum maféfjai'for'thé growth of ralativejy large and non~-

"”uﬁiformly distribiited ice masses is- 313t.' Also, the most ice sugeep~

‘tible silt contains organic miterial. Yt 'ils also; of cours 36, n@cessaxy 1
~to have a source of water, especially ground water that is poorly :
. ‘dralned or has saturatcd sand below the silt. Materials in which ground
“ice can form are sald.to be“frost susceptible.'" The most frost suscep-
tible materials are ellt Sl?ed, contalin organic matarjals, in poorly

 drained places, and are located where the sun's rays do not prevent the

‘formakion of permafrost. In frost sus ceptible materials, the lenses

and dikelets may -be.as thick as several inches and: fairly closely spaced - -

 30 Lhat the final product contalns severdl times more ice than silt.

: Construction experience in the Fazrbanks area suggests that only

* solls containing less than 3 percent material finer than 0.074 milli-
weter (No, 200 sieve) can be considered nonsusceptible for frost heaving,
Except for mine tailings and the gravel bemeath the floodplain, ne
unconsolidated material in the area can. meet Lhese requirements,
(Riager, Dement, and canders, 1963, p. 30, ) ‘

v*lting of Ice Lenses and Grains

If permafxmst containing lce 1enses is dlsturbad or 1f ‘a buleing

'13 Placed on it, the me)ting and consequent differuntia] settliug may

Ty ause &tructural distortion- or failure. The effects are qimilar tp those

- . {n the interstices of a sediment it is bound to the individual partic]es.'
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observed due to the meltiﬁg of‘icé wedges. Cround that is fine grained

and contains much ice nay become unstable mud upon thawing.. In>céntrasta

in some frozen floodp]ain gravels and sands thexe s ice uniform]y dls»

seminated in‘grains. When thJs thaw thera 1s 1ittle settling and more
jmportant, settling iu unlform and does not 1njure Lhe structute’

. Effects of Seasonal Freezing»and Thawing

L]

Meltlng of permafrost 1s noL the only proceus Lhdt causes damage

v_,in frogtmsu ceptnble ground For example when a road is underlain by

'organlc si1t Lhat contain; water, as the roadbed cools below freoaing,‘
small {ce lenﬂes w1]1 form, Lhickening the sectlon by severa] 1nchea
;(depLh of frost penetration beneath a hard packod road may be extremw)op;‘

In addttion to diuturbung the road gradc during ‘the wlntor Lhe thawing'

in the Qprlng CrCBtCo mud.b01ls and a general aoftenlng of the roadﬂ

"Another daugexous uituation mdy be creetpd when a parriajly iinigh@d

~'buﬁkding” ]eff unhca?ed fhxough the&wintern If thClOTLS frmgtm
,Aau,ceptibie maL@xldl under ‘the bu1¢d1ng or on the sides, water can .o 7}-

get Lo the matexldl and very severe damage could occur, Thereforo, &h@ -

“ground at the sidco of ouﬁh an unheated building should be q]oped amd
 _drdined or OLhe*wiqe p?cteciad
' Anothcr oet*oua conSequenre of bcasonal fieczing is the heaving

i

of pjling.. The process and counterwmeasures are well described by

Péwé and-Paige (1963) . As'fro t suucaptxb1c ground freczes and expand
because of the formaLmon of fce. leusos, iL grips any solid bodies within

it, Thus, pil,a may be 11fted suveral inches in the winter and when. the:

o

v,ground tde° in Lhe spring, thc soft matexiaJ slump down below the pile:‘

“and iL cannot settle. In a few-years, the pile may be lifted several7fe@t.




' “Tharmokarat Topography

The 1rfagular Lopography due to the meltjng oi thg pround ica

. masses ia called ”thermokarvt topography (from "thermo” for ‘heat .

 plus ?kéYéﬁ, for the ropography developed on di&aolvmng lim@&tone)¢~~~r~

s@veral'Cthivated fields fear F’irbank “have developed Bteepwwalled

pitu 5 to 20 feet daep, which may have been onlarged by running water, o

Iheyvoccur near the boundariasvbetween permafrost~areas and unfrozen

ground on hillside slopes. In 1948, P&wé (1954, p. 337) counted 34
, Suehf"thexmokarétipits.”»kHeuéstimatés that thermokarst effects shéuld

'begin to appear 2 to 3 yeaxa after clearjng._

Anavher th01mokarst feature which foxms in areas undaxlain by ‘

-pmxmafrcst s the tbdw ]ak@ 0T, cava in lake. When the cover 18 die~
‘ tutbed, ground»&ce begins to me Lt and a basiu 1@ formed that hOldﬁ
'water and-emlaxgesiitgalf by iurthex melting of'groundmiae in the

. batﬁom‘and on &h@'sideén %urh 1akeq are commomly 1ine with d@ad

tre@é‘that'have'been undermined and iallen'im, The gr@undwica that ‘

~thaws to forp these lakes 1é'npt'hacesaarily of dce-wedge @tggin.,

Move than likely, it is comprised of Lce l@ﬁses’and'grain@ that have

grown in ~ place.

8olifluction and Conpeliturbation

The presence of permafrost or: deep seagonal frost beneath the

Suffééé of a hillside prevents dvainage in the spring when the surface
begins té'thaw. This near-surface ground often contains a substantial

amount of ground-ice, The thawed material iﬁ saturated and ‘may f£low

alowly Aqwmwslopetatratraﬁé;fihough_impercapéibla;'morevrapid_than

»
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_ ordinary cxeep; This phenomencn is callcd ”solifluction and tho proeoa&

'produaes long, smooth slopes and gen@ly rounded hills. Solmfluctioﬁ mdy

- be speeded up because'thé ground that freezéé and'thawa each seasonﬁ(thev

active 1ayer"), is conLinuoquy being dietuxbed by frost heaving in
winter and thawmng in summpr. Thls scasonal churning acfﬁon iq called

congelitu:bation.

Sevpral circumstances might cause flowxng or percolatlng watcr in

: wintex to be forced to- the urface and- freeze.f As the water k@eps_'“

' comjng, it spreads out and Lends to bulld up 1ce flalds‘;AThese fields'

are’ callcd "icinga or auieis,’ and thoir control Qomatimas b@aameq

absoJuLeJy necessaxy if they ohould LhreaLen to engulf a Toad or. stxucM
“ture, These 1rtngs are colloquiaily cal]ed ”glacieis,” but: ﬁhat desig»-

'1:nation i& incorwecﬁ and mlqlcading

' Impovtancg of Chooslng Rautas and bLtes 7arefullv, WLLh Some anmplas

From the foregoimg descxiptionﬁ it is. obviously importanc o estﬁwaﬂ

‘mate fro 5t susceptibility, the presence . of permafrost and grouﬂdwice )

- conditiong for a particular avea. Thiq.estimation can beaéccompliﬂhed‘

with 1easonable success by closely noting the 1and qurfaCL position

with res pect to slopes and creek bo;toms, drdinage condltions, any

poiygbnal ground and vegatation. 0f great value in making guch an ’

_ cuthate ia- P3aLe 3, reproduced from the geologic map of the Falrbanks

,,(D ~2)- quadrang]e,v(GlelO) A few examples that‘emphaslze-the impoy= .

tance of location:are easlly noted in the Fairbanks~Collegedarea:

(1) The paved road connecting Falrbanks and College has stood up -
well-and ds-still fairly smooth except where 1t is forced to swing to-
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- of the geologic map (D-2).

¢

the north to avold the-Noyes Slough. Hére it 1eayes-thebfléodp1ain

alluvium and it crosses onto the "Qsu" unit or peat and organic silt =

&

(2) . The College commﬁnity Chufch was bullt about 1949 with no

- serious foundation problems. A few years 1aL01, an auxiliary building
',ﬁﬂ was constrycted no more than 10 feet morth of the Church. The bound-

‘ary betvéen’ the river alluvium on the south and organic silt on the
‘north is sharp and apparently almost vertical {(See Figure 4). The
auxiliary building, a block structure, was underlain by organic silt
and peat containing much ground-ice, and failed completely within a
short time because of extreme differential settling. ‘

(3) At Ballaine- Laké, a thaw lake,one»mile,nmrth of-tha Universiﬁy,

“a bulldiug was erected in 1944 on "Qsu' (Péwé, 1958). Extreme differ- ,
“ential settling by melting of ice caused very sexious damage. Apartument
- buildings erected more recently across the road (east) are located on .~

fields that have been cleared fox several decades. Since thermokarst

mounds or pits.had not developed on the fleld to any great extent, it
probably was not wnderlain by dlce wed&es or large lenses. At any vate,
- the permafrost table would have receded in the time since the fiald was
‘cleared and the new buinLngq probably have safe foundations. :

(Q)A Several buiLding° ‘have been erected on the- Fairbanks loe$
(QF), laying north of the Qsu-of the last example. These bulldings
are on frost-free ground and hence w1il .experience no damage from

’apttling nor- from heaviug as long as they. are heated durin*'tho winter.

Where drajnabe 18 poor, {1 tould be dangerous to ‘leave them unheated.

A small’ frane house, located in section 29 (TIN, RiW), built on piles
and located in Qsu near the boundary with the Faijanks loess, was
lifted several inches® when the ground around the pile froze. The house
‘wag heated, but not cnouyh hedt was’ transfelled to the ground to pre-

- ovent: £roe41ng.

Origin of the Silt and Muck Deposits

"The ovrigin of the widespréad sllt and muck depoéits»was debated
for many years among geologists‘ The dOminant theories of origin were

A(l) by bentiing in 1arge iakea and (2) by Lho diqintagra&ion of achist

' bedrock. Both have now been dtscaxded, except for small areas of

analysis. The theory now almost. universally accepted postulates a

windblown\origih.r x
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and smalle1 ones were activc in Lhe higher parts of the Yukon»Tanana

Plateau, Interior Alaska was not extensively g]ac1ated duling tbe PlciSM

COcene Ice Ag@; Glaciers which extended to perhapb 50 miles. of Pair« S

o Tesyed 4 %

banks on. the south” pxovided vex? 3arge amounts of finely ground materlal e

~ to the streams. Thi was picked up by the wind and deposited ag a L

blanket of loeus over the Interjor.i There has beenp of coursa, muchr

crecp and exoaion of chc oxiginally depcsjted Joes&, g0 that 1n genera]

it is thinner on the tops - of ridgeq and.missing alnogethex.in cextaiu f?“'

' places,~ Péwé (1955, ps 699) states that Lhe upland silt is "1 80 feeL

“thick on tops of low hills,mwwlo 100 fect thiak on’ the middle s]opos of

hjghex ﬂilla, and thins to a few feet on- ihe higher s]npeq of" ridges

~800«ZOOO feét above the . vailey..,\A ZOZHfootfthickness‘is reporﬁedrat;N

. Gold Hxll (Pewe, 1955, p. 709) This”material, called the'Fairbanks

laess (Qﬁ) ori, the mapa of the area, contalns a few thin layers of

: wvo]caniewdshuinuthe loess. - There. were two periods of Loess deposjtxon, ,

separaL@d by a perLod of warining ‘and: exosion (Péwé, 1958)..
The muck of the lower slopes and valley bottomﬁ 1s reworked
loess that haa bcen txansported downhil] by craep, %olifluction and

oLher nass wasting procesgses, In the process, morevor less o¢ganic

- material, including vegetation and memmal remaims, has been incorpo-

vated, This materilal is designated "undifferentiated perannialiy,.’
frozen silt (Qeu)"™ and "Organic ailt’(Qso)"_bY“PéWé (1958);aﬁd 1s 80
labeled on the.mapg clted. It,is.the-most_&usceptible'to formation of

ground ice of any matexldl In the area. Dapthq'of 165 feet have been

_;“repmrted (Prindle and Katz, 1913,7p 307)9 but it is not known whether

this also included some of the loess. -

—Although extensive glaciéfq existed invthe Alag ka and Brooko Ranges,v




SR 1 i B

b
i,

et

7., Hdrdru@k Units, Metamoxphic and Ipneous =

'477L‘;

Describtions of Geologic'Units>

The geolog:c mapa thdt cover parts of Lhe Borough show certain

'separable rook unina ag geologists have 1ntexpreted Lhem. Physical

charéctéfisiicslofithésa uniQS'asltbeyhipf}peqpe’gqgiqeenggmprqupgiﬁs' -

" are listed in Plate 3. In acéordénce—Wiph'stéﬁdérdﬁpfodédurea;ithé§é‘k'

units are briefly described below from the oldest to the youngest units.

jffi)UBifbh'CreékVSChiéivthBc'bﬁiéii7ﬁéps}‘

‘The Birch Creok Schis%, the. oldeat rock in  the area, conglots of

, isévexal varieties. Quartzite and quartz-mlca schist comprise the Iargaﬁt
. proportion of tle unlt. . Forbes and Brown (1961) Iist the f013owing

varieties from the. Cleary Summtc area, . .
¥
- Pelitic Schists and Quartzltes
—e-igacedus quavt7iteq
quartawmiﬂa 0chj ‘
mica schists , f, nuscovite and/or biotite
garnetwmica vchiat . w/rare taurollLe or andalusite

Y

Q&%zw :

garnet=milca gneiqses : - : » , ‘
epodite bearing blotite’ gnciases R A

Amphibo]ites and Time Bilicate Rocks
“tremolite-carbonate~schists : : L
‘chloxite~carbonate~quartz schists
clinozolsite~carbonate~quartz schistg
clinozolsltefactnnolite«phogopitewoligoclasa schists
amphibolites
- oligoclase-epldote amphjbolltcs

garnet~biotite amphibolites

Marbles
chlorite bearing Lremollto maxblea_
clinozolsite marbles
phlogpite marbiles

~sllicious marbles . | -

" Generally, the Birch Creek Schxst provides good foundation% and
is well drained. The micaceous varleties break down rapidly by weathe

~ering and may be subject to sliding if foliation planes dip in the sane

.
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mBirch Hill, College. Hill, Chena Bluff and Moose Creek Bluff.
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':fdirection as the slope.  The micaceous varieties do not make sultable

onstrucrion material for the same reason. Certaln‘mctdmorphoaéd Limee
\tones in the Birch Creek Schist might provide marble for bullding pur-
poses, but to date they have been little used. Fractures in the upper

- parts of the undt provide small to moderate. amounts of groundwater.

: The ‘Birch Creek Schist is the host rock for most of the gold
deposits of the Yukon-Tanama Plateau and in the Borough., Calcareous
gones in the schist have been mineralized with scheelite (tungsten ore).

’_(z>=Undifferehfiatéd'pfemﬁﬁadiéibraoﬁibtan rocke. (p0, Bull. 872)

Meﬁti@ (1937, P 65) deqcribes a sequence of metamorphoocd sedi~
meutary rocks that crop out between Falrbanks and Livengood. . They are " -

distinguished from the Birch Creek Schist by being less severely meta~

morphosed, There is also _a large outerop of simllar rocks south of the
Chena River that has been ds&lgned to this same unit; more recent
workers. also belieVa that the assigument is valld (Weber, personal com~
1munication 1966) S Mertle (193/ p. 71) cites Prindle as reporting

" for this outcrop: 'more quartzite, shale,’ slate, phyllite, chert,’chert

conglomexeta, greenstone, and limestone of which Lhe dominant types.

~are derlved from sandy and argz]laceouv sediments."  This outcrop ger~

erally has an east-west- elongate pattexi: and lies south of the Chena

A'f“River with dlts northern boundary abmut ai the- Chana. It crosses. the
“Salcha and extends eastevly to the headwaterd of ‘the Charley River.

There 1o some evidence that these rocks exteﬂd westward  to Jmolude

These rocks, being 1euq regionally ‘met amorphosed than Lhe Bchh S
greek Schist, axe more susceptible to contact metamoyphlsm around
Crig tone and some beautﬁful decordtive bullding stone has been found
in skarn areas avound intrusions, such as at Moose Creek Bluff, Other~

‘wise, thelr. engiﬁeexing characteristics are about the same as those of

the Birch Creek. Schist except that they. probably do not contain the
eagily disintegrated micaceous varieties found in” the Birch Creek Schist.
They are just as favorable as host rocks for gold veins as the Birch
Cruek &chist. ‘

(3) Creenstone intrusive rocks (Dbi in Boll. 872, Dbu on Fairbanks

“Quadrangle map)

= Metamorphosed mafic and u1trama?ié'fockq‘crop,Qut'in en intermit-
tent lineay pattern between the Chena and Salcha Rivers. Little is.
known about the rocks in this outcrop. “Mertie (1937, p. 203) says Lhat

they are in part ophicalcite (serpentine marble). and are in places .

extensglvely serpentinized., If these vocks are simllar to thoge of.
Livengood, they should present no foundation problems, but sexpent{na,
if fractured and sheared, has some tendency to slide in preferred direc~
tions.  Therefore, spec1al attention should be paild to any outerops
crossed by voads. Present workers do mot believe that the area covered

by these rocks are as great as shown on Mertie's map, - In particular,.

the large outcrop along the north fork of the Little Salcha River,
which was mapped largely on the basis- of view1ng from a distance, 1s

)

“__
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" pon existenr oxaept for a paLch at the extreme east end, (¥. R. Weber,

per,onal communication, 1966) . The lipear outcrop farther up the river

doas. exist, . These rocks CXop out at Wood River buttes (Péwé, Wahmhaftig,_*

Weber, 1966) and a maguetic anomaly indicates that they lie under the
Tanana River alluvium in line with the outecrop. It is the authors' .
opinion that the linear outcrop -patterns of the serpentine indicated
that some of them were squeezed into place during and after consolida~

. tion.  These may out]¢ne :hearvzoneg parallel to‘the structure of the
© - country roek,: :

- The serpentine at LiVLHUOOd contains 8rains of chromjte, and Merrip
suggests (1937, p. 204) ihat "ores of nickel and possibly platinum may -

‘possibly be fpund»in the vicinity. of these ultra~basic rocks.” There .
“is a nickel prospect on the outcrop north of the Salcha River above the

Splits, (Joesting, 1942, p. 18). This type of ultramafic dntrusion hag

~rarely - formed large mimes of chromite and the chances are probdbly small

that any will be faund

4y Ignooue gxanitnc TOCk (grd in Bull, 872, Mzi. on Map 1455,

Vgr on otherq)

Granitic rocks outcrop at a number of places in the Yukon-Tapana -

'bPlaLeau.. Most of thése cover only a few square miles, but in the east-

ern parr there are very large outcrops, e.g., the Charlay ‘River batholith,
cut by }he ‘headwaters of .the Salcha. ~-The rocks include granite, quartz.
diorite and quartw monzonite. The granites may be classed as biotite,.
biotite»muﬁcovlro, mus covite, and blotite-hornblende, and Mertie (1937,
213) reports ope small outcrop with tourmaline and fluoritée. A number
i Fs1licle varieties also occur, e.g., quartz porphyry, alaskite,
aplite, and pegmatite. Diorite w1thout gquartz is rare; there are a few
basic differentlates of this group, such as abbro, quartz-gabbro, and

~even ultramafio Yocks.
From the standjoint of engineevlng geology, there is probably little-

difference among these varieties. AL provide strong, sollid foundations
free from frost problems. In a few places where the products of weather-
ing have accunulated, there may be thick accumuiatlon of stdicky clay'

‘but these usuvally occur only in streambeds.

Byrown (1962), writing only of the Pedro Dome area, recognizes Uwc
periods of intrusion. Hornblende~blotite quartz diorite intrusiong ‘are

provigionally dated as Jurassic-Cretaceous; and quartz-monzonite por-

phyry as Cretaceous-Tertiary. The earlier (quartz dioxd te) rocks have

‘altered equivalents occurring as dikes 10-100 feet thick and the later

ones (quartz-monzonite) have an extremely altered equivalent that occurs -
in stocks.  The mineral deposits of the Pedro Dome area are derived from

‘hydrothermal solutions genetically related to the quaxtz monzonite .

intrusions (Brown, 3964, p. 124).

(5) B asalt (Th on Map T-455 and Map GQ=- 124)

A few small outcrops of ‘dark gray and black, ox brownish basalt,
closely jointed and deeply weatherved, with local pillow or colummar

~strocture' occur on the lower slopes and hills in the vicinity of Forxt.
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Harnwright (Péwd, Wahvhafrig, Weber, 3966) Thexe are also ou&cropa on

Kokomo-Creek and Fourth of July B11L north of Falrbanks.

This basalt should present 0o special problems in engineering -
geology. It makes good yoad naterial and sQlid foundationg, Jointed
basalts are good aquifiers in many places, but the outcrop area of
these is probably too small to provide much of a resexvolr.

Two poorly conaoljdated tormdtions of Tert:ary Age are deflnad £ R .

ha lLtexature, but so far ao s known, theil Chl@f distributiom iﬂ

outaid@ Lho Borough.. Thcse are the Coal Bearlng Foxmat:on (chj°and~—~;—~~¥,;vﬁ o

.'Vthe Nenama Gravel (Tn) 1huy e:oP out along The north~fldnk of ﬁhe

L 4

“Alaska-Range. ;The coal bearing formatjon, whlch contains the coal of

the Nenana and Healy River areaq, iia Ln basins. in the older bedrock.

Thc Nenana Gravels are . aomeqhdt younger (Pllocene) and are: less

well conﬁolidated Along wiLh correldtive lOOR“ in Lhe Yukoandnanaﬁ‘ﬁi,

Plateau, they are reportud to oontaim 5mall amounts of gold which may

,'although this hasg-not been prevena‘

A —

1hc only known occurrence of Tertiary graval in the Borough ja a small

outcrop nnar Eéurth of Tuly hiII“ﬁo%ﬁH 6f]bluh Creek.

teerammmy g

Quaternaxy Uncoﬂsd}idated-nepdsits'

Quatarmany UﬂPGﬂ?Glld&t?d depos its cover much of thavﬂbraﬁgh;JQVen

in the upldnd ar&as,- Since-many of-theée deﬁosit$'are deep, thedr

ongtneering prupartiea are of great 5mportan¢n. Most recent maps have

emphasjzed surficiai geology, and twenty -oné unit% of uncon&olidatod

surficial material are described on. the five recent U. S. Geological

"Survey maps of the region‘ The se ‘are lumped inLo fewer units in other

survey@ (Alaska Depariment of Pub]lc WOIkS, 1959) : Figure 5 indicates

which units are shown on diff@renﬁ maps.A
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(1) Dune Jand (Qd on Map I 455)

A]aaka has a wida diﬂtribution of eolian material (Black, 19JL)

‘vyn addition to the windblown silt, already discussed, there are stabi-

14zed sand dunes along the south slde of the Tanana River. “The -only

- dune sand in the Borough, however, is in a small area on the lower
" yiood River. Dune sand ds well sorted and permeable and probably un-

frozen., Lt should make excellent foundations and provide good water.

o3f constructlon on this material is planued, fha subsutface- sbould»b@
’-invaatigath to determine 1f it can withstand eaythquakes wiLhout
*flowing as st Huslia in 1958 (Davis, 1960)

(?) Glaciel dcpoantv (Qrm, Qro, th th, Qho On Map Lo 4)5)

During glaCLaT advances there was glacial ice in the southern part

- . of the Fairbanks. quadrangle, which left moraine outwash, and in some - —
" places. a}luvidl fan deposits. MordinaI material is. poorly sorted, con~

9Lstin& of ailts sand; and gravel with boulders greater than 3 feet in °

;didmeter. Permafrost is present but the lce content is low. The out- -
“wash depousits and alluvial fan deposits consist of matexrial . d@pObjted
- by melt water and hence arxe simllar to alluvium. The outwash and fang
~are'well sorted, very permeable and. contaln oxcellenL ‘ground- water,
“They ave 1ocally frozen but contain little ground ifce..

In the highest parts of the Yukon- Tanana Plateau, thére are a few
small aveas that forwerly contained:. glaclexs. .There are no large areas -

- of morainal material in the Borough but outwash (Qro) covers 'a considni
"~ erable area in.-the southern part of the bombing rﬁnge. This m@;@xjal

3ha3 cbardwt@misticu as thed above.

(3) Pa?enially fro?en si1t undifiarentﬂa&ed (Qau on all mdps)

oo This“is'tha 'muck" of the azea, consisting of Lha rptranaporrad '
Fatrbanks loess which has moved down to the lowexr slopes and valley

‘bottomns. It»incorporate_ much organic material; ineluding vegetation
‘and andmal vemains. It covers the valley bottoms,of many..of the creeks

of the uplands and almost all of the lower parts of. the valley slopes.

It also borders the north side of the Tanana Valley, occupying large
-aveas north of Falrbanks between the valley-alluvium and the Falrbanks
“loessy Tt ds everywhere frozen, permafrost ranging from 3 to 200 ‘feet
Jdn- thickness in valley bottoms, and causes very poor dralnage Qoﬂdlwrv'
~tlong. It 'is the ldeal material for the formdtion of both types of

ground dce and is very frost susceptible. It provides poor foundations
unlegss 1t can be kept frozen; but foundatlon conditions are somewhat
better mear the upper edge'where it is in contact with loess.  This =
unit may be recognized by several criteria: it is dotted with thaw

_? lskes, 1ls poorly drained, and may have polygonal ground. The vegetation
also is typically that of frozen and poorly drained ground; spindly
- black spruce and marsh grow in discontinuoua patterns.

On some of the larger scale maps, the more organic varieties have
been differentiated into organic silt (Qso) and peat (Qp). Both of
thesv unita are extromely poor for construction purposes of any kind,
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péwé‘(i958) says "Good for mosquito étudieé!f%h_ Anouhef‘unit SQParatedi

on the larggr'SCale maps 18 silt composing alluvial fans (Qsf). This
4 silt brought down by streams and deposited over the alluvial f£ill of

" the larger floodplains where it forms a veneer as thick as 30 feet.

prainage is better than in Qsu, and dlthough generally frozen, ground
jce does.not present a problem. ,

(4) T&irbank% Loess (Qf on_all mapq)

This: is LheAaiit blown Lrom the bars of glacierwfed streams. during
the Tce Age.- It is homog@neouu, massive, well sorted, and locally
cemented. Loess characteristically has some vertical strueture, and {it
has good permeability vertically and fair permeability laterally. It
will stand in nearly vertical cuts and has good bearing strength when
undisturbed. _Loess should not be disturbed as this causes it to lose

it ~eohesiveness. Groundwater is deep; permafrost is absent except

ossibly on poorly drained north facing slopes. - ¥rost susceptibility

.iv low except. in a few poorly drained places, although any silt may be-

come strongly frost susreptlble 1f ‘a good supply of water is available.

‘The Fairbanks loess occurs on low hilltops and higher slopes, and thickmuli

ness. ranges from a veneer near the tops of the hills to moxe than 200

feet near the lower slopes., It has been subject to gullying in the past
- during a perlod of less rainfall than at present, but it is not gu]lyﬁm?
now. except where “the vegetation has been otrlpped.:

- ,?/ .
 (5);T0rrentia1 fan deposits (Qtf on. Map I~455)’

”.’Théécvdebd iLsbborder'the fobtﬁiI1§”6f‘th@ Alaska Range, but do not
oceur im the Borough. Generally, they avxe well drained and porous, but

“’mQJ contain gome silt,

(6) Dune sand rework@d (de on qu T 455)

A[ong ‘the Tower part of the Wood- ‘River, theve are some small areas

“of organic, silty sand derived from sand dunes. They underlie undrained

depressions, and parmafroat and ground ice are probab]y prosant at:
qhallow depths.

(7) Abandontd floodplain alJuvium (Qab on Fairbanks Quadranglo ‘map)

This wnit oceurs 1n areas ‘south of the Tanana River and is quite

" simllar to the present. Quafernary alluvium, It contains«slough and’

swala depmﬁitq of silt. .

&) Alluvialmfan depoéita (Qaf on‘Fﬁiibamks'Quadrangle map)

This unit occurs south of the Tanana floodplain and consilsts of
well stratified gravel. Locally 1t is peremnially frozen with a low
ice-content. It makes a good constructlion material and provides safe
foundations.  The. groundwatgr in this unit contalns less dissolved

golids ‘and ovganic materdal than it does farther novxth in the present
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Tand generally consists of two facles: . gravel and.

53
f1oodplain. - The size of‘ﬁhe matérial is-larger than that of the £100d- w»
plain- because 1t is nearer the mountaing . Bouldexrs 18 inches thxck in .

vgiametex are common 10 mi!es from the mountains

(9) Reworked creek pravel - PJacer Lailing (Qg on all maps)

On the Big Delta (D-6) map , Lhi catogory includes unreworked creek.

tions,. but has no soil cover. Thg material from whichait.was; derived',
and which underlies the silt and muck on all upland-streams is well :
stratified into layers and lenses of poorly sorted, sandy gravél with

_particles up to 24 inches in dlametex. It 1s perennially frozen with

1ittle ground ice, -The dredge tailings themselves contain few fines,
but-are developing vegetdtion. They are very permeable and make good

Eoundations. ) : _f'ff BT s N : . S

(10) Swamp deposirs (Qs. on Map I-455) -

Thjb uuit consists of paat and g1lt more than five feet thick with

" poor draLnage and standing watevr. It is perennially frozen and contalns.

much ground ice, is very frost s uscaptiblc and. poot. for construation of
-any kind.- ,

(11) floodp3ain alluviom (Qa on. Map Iwéﬁ% Qal on Pairbankq Dol

Thlq unir occupjec the 1ow flat centrai parte of straam vallays
lt.  The gravel
contains particles from 174 inth to 3 feet in diaweter Craved is
almost -always overlain by 1 to 20 feet of qilL and very 1little pravel
occurs at the surface. Below the mouth of the Chena River floodplain,
the alJLy facles pradominateéu wﬁmawsilﬁypﬁagieg¢algq>pcquys'in the
o0ld swales and s loughs. - R T
The graveily facles is wcll dralned. Although it may be frozen

.in‘perbaps half of the area for depths of from a few feet to 250 feet,

the ground ice is interstitial and does not create serious problemu,
il.e., beaving streanh is excellent. :

, The silty facies, where 1t occurs in swales or sloughs, s dndi~
cated ‘on the larger scale maps as Qs. It is less well d¥ained, is very

- frost susceptible and conteins many small ice segregations, that may be:

thick enough to allow settling when they melt, The thickness of the
silt is usually lesg than 10 feet, but may be as great as 25 feet.
FrqSt;heaying in winter may be & problem.

' Not all.of the formations described above occur in the Fairbanks

- ‘area. Figure 4 is a diagrammatic cross section along a north south

line ryunning through the peat bog on the College Road. This cross

The: gravel provides excellent construction-materfial and founda- =~
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ISSVHA
bection a]go shows the location of 9011 typegb- The~different gebldéié
maps qhow dxffexent unlis, and - the e hdve been tabulated in Fxgure S §0 _

that oquivalenL unlts can be Lraced fmom one map to another.'

v vl

The Borough lias on thn northern edge of a curvjng seismlcajly

'acttva belt that para]lpl% the. Alauka -and. Coa t Rang@o and, th@ Ai&utiani%

llslands.‘ IL ia common to fecl ea:thquakeu from farther south in- the

' “belt or from qmal] maghi tude edrnhquakeq with epicenters nearer Fdirw‘

banks. .About every decade, a shock-of magnitude 7 or greater oceurs -

someWheté in Interilor Alaska. Fjgure 6, ‘aftey Dav (1963), shows -

the ‘dis Lributnon of the epicenters and lndicares that ther@ are a

numbar of actlve faulta involved.

3 damage i

1he amount ‘of ‘ear {

on the surfacé conditions at: thc sxte of the damage . Fof example, tﬁe
. great earthquake of 1964 was so d destrgctivebin Anchorage pérﬁl&)ﬁéﬁéhéﬁ S
much of thé-city wés bullt on glacial outwash overlying clay. rThe city -
of Valdez;is»built on:an glluyial faﬁ thaf slumped.~ This is ﬁot'tO'say
thaﬁ the selsmilc shdck did not cause much damage, buL celtainly moet of
~ the des tructiou wasg dua to slumping, high wat?r, and compacLion amd
landqlidiﬂg both above and below water (Grantz, Plafkcr, chhadooxian,

'1964)

The region around Huslia is very_sparaely,inhabiged; otherwise

“gevere damage would have been caused by the earthquake of April 7, 1958,
- on the Koyuluk Riveru At that location, underlying saturated silt and

sand is overlain by stabilized dry sand dunes (Davis, 1960). Apparently,




© . " pigure 5. Designations of geologic and soils units on different maps of area. . Read from left to right.. - 3
[/”'- S N : ‘ o o T e e EL L SR | Soil Series Devel- | o
i céol.'* Map Eairbanks : Fairbanks D—l Fairbanks D-2 ,]airbanks D~ 3 Bvig‘Delta D~6 . . | Chena Hct Springs | oped on Formation |Bull 872
Age - 1-455 GQ-124 GQ-110 1—340 o I-297 | Road BPR §.C.S. 1959, No. 25 (U s-c‘s')
Flood Plain Alluvium |Flood Plain Flood Plain 11(;0& Plaxn v Flood Plain Alluvial sand and Alluv. land; Chena Alluv, depos:Lts -
~ | (1) gravelly, Alluvium (Qal) Alluvium (Qal) é‘lluvitgm (Qal) Alluvium (Qal) | gravel Painas Salchacket, Tanana | (Qal) Pean.
; ] (2) silty (Qa) R R Ce R A= , Bk
B : ST Swale & slough Swale "& slough duale &,xslough; Swale & slough Bradway .
é R deposits (Qs) deposits (Qs) . |deposits (Qs) - |deposits (Qs) - ;
5 Swamp depos:LtS (Qs) ‘ B R J T B o o : SR
g Landslide “debris - (Ql) - : o s Rl g e e | Creek gravel (Qg) Not mapped Mine tailings Alluvial deposits
i . _|Reworked creek Reworked creek Reworked creek  |Reworked cr2ek - ' RN ' ‘ o (Qal)
: gravel (Qg) ~ |gravel (Qg) gravel (Qg) |gravel=(Qg) ~ o ' . L
e S Terrace ALLuv.. Not_ mapped "INot mapped .. - - |Texrrace Alluv. Not mapped Alluvial depc:31t9 '
R T N A s _(th,) . S . TRTIEY h ;.‘ ‘. (Qts) o A S | (Qal) .
a Abandoned Fleood =~ B e , R
%'E‘, Plain alluvium @9 None in area None in area . ;Ixon'e in area Nm;e in ‘area - Nome in area Tanana Not mapped '
BA gravelly (2) 51lty ‘ S = ' v ' R : :
g5 (Qab) - S ! , _ ‘
3 | Alluvial fan , None in area = - |None in area . None: in area “|Home in avrea ‘None in area Hone in area- Not mapped
A | deposits (Qaf) - g - v — : SR L o . B
=T | Pune sand, ‘re~ None in area ‘None in area None in area None in area | None in area None in area- None in area
- worked (Qdr) v - et - = s : STTEEEE
=1 Riley Cr, glac. , : ERRE SR S B - Cem T A : ; - e
nee - | Moraine (Qrm) _ _|None in area None in area |None in area " {None in area ‘None in area None in area . | Claclal dep951ts
=3 ‘| Outwash (Qro) 1 T R o Lo s 4 Qm) o
' o .T'Qf?f?’f}tial fan - None in area area - |None ifi avea - INone in avea Hone in avea. . | None in ared. .. .. |None in area. -
.| deposits (Qtf) - ‘ S NS , § B - S o —
1 Fairbanks - loess Fa1rbanks 1oess ; ,'I‘airbanks Fairbanks - - | Fairbanks loess Fairbanks, Gilmore,
& (Qf) (Qf) loess (Qf) loess (Qf) @n Ester -' S e
=3 Perennially frozen Perennially froz. ?ize‘mia}i{ If]if);mjﬁiiy" . Perennially froz. T gilntliozillifster, ‘ 1 Al1uvial de psosit o
v =z . ‘silt. undif. ( zen silt, froz,..silt, 2 auli :
g silt, 1_11_}%113 (qu) silt, undi.f (Qsu) mdif. (Qou Indif. (Qew) sile, undlf (qu) Golds Crmam (Qa},)
M & KlTuv, fan Alluv. fan ' Alluv. fan Alluv. fan silt | Alluv. fan silt . |
2 _silt (Qsf) silt (Qsf) - | sile (Qsf) (gsf) Thaw lakes & Goldstream,
: = = Org silt (Qso) | : : nuskeg veg. Lemeta
: Peat (Qp) | . = » . - o
Dune sand (Qd) None in area | None in area None in area Rome in arvrea HNone in avea Hone in area None in area
} Glacial deposits ' ' R - ' - ' 4 e ,
" Illinoisan liealy, Dry Creek None in area Nope in area None in 'ama{ Kone in area None in area Hone in avea None in area
Browne - : : ) '
: v SN _ - - i . Undif lavas (IQv)
Tertiary Basalt (Th) |Basalt (Tb) None in area . |Noae in area - {hone in area None in area Hone in area Quartz monz: (TQm) - o
- ' \ : ‘ ‘ ) LT o oo Cn ‘ S : : Rhynlite & dac:.te('rev)‘ R
. Intrusive rocks Alt dike rock Alt dike xock (ad) Alt dike yvock '
Mesozoic (Mzi) ) (ad) | Granite : (Gx) (ad)
‘ ~ | Quartz dioxite(qd)| !~ R —
o T ¥ Granite & quartz
. ' o diorite (grd)
Paleozoic - ] Gilmore, Ester _Ultrabas, & basic
: | ks (Dbi) Undif pre
: Mid Ord. rks (p0O)
Precambriagn |Birch Creek Schist Birch Creek Birch Creek SchistjF il‘Ch Creek Birch Creek Schist | Not mapped Gilumovre, Estexr Birch Creek Schist
- - (Pebc) Schist (P&bc) (Pgbe) | gchist (Pshc) (Pebc) S (re)
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: Teklanika Rlver west of Nenana.,

A»58
liquefaction of the underlying matexial allowcd it to be

1h1“

4

£orcpd from flssures in 1he bamd duncs during the shaklng.v

resulted}in sand f]owq and slumping. There‘was.also slumping‘toward

rivey. Tle only largn areas of duna sand ovcrlying a]luvxum near

Lhe Borough are “on” the Tanana River above Bzg Delta and near the

Before any qtructu1e¢ are placed

on stabi1x7ed &unes, dril]ing should be~done to determine if they are

" undcrlaln by qaturatad oand or 311t.

Th@ poiontial damgor of earthquako damage to structur@s in the

Borough iﬁ VFFY real and difficuit to aagess. The largeqt magnitude

cs@im&ted fOL a quake in historical Limas is 8.4 for the Anrhoxaga
quaku oi 1964, . The stxongest in lukerlor Alaska ocruxred in’ tho o

Kantjﬁhna ared, aboat 120 miles from Paixbanks. It had an intem%ity

( ) of 7 7), The most severe ever felt in Falrbanks was o Janualy 29

30 miles southeast of Fairbanks

st the College Seismologlcal Station,

O

v‘“*GGMmil@&%&May

pald to picking a location where landélide

'geted by thelr shocks.

1929, whmch wvas caused by a quake near the he&d of Lho Tatlanikn hive&,v

ihe closest eplcenter po 1trve1y located was - about -

(July‘22, 1937).

may;have“briginated:as'Closg‘aé
210 mile from the city.

Considerimg the sefsmic hlSLOIY of the area, future conﬁtrucfxon
should’be of an earthquakewproof type. Special attention should be
s are not llkeiy to be trjgs
Pairbanks and most of the.xnhabited parrs of
the Borough are located in qtable arequ.‘

Situations that;mightmbe

dangerous are where alluvial fans of coarse dry material cover satu~

3

‘rated sand or silt, or where a building is located too close to a

Small qug;_kes , reCOT’ded oy pu e




7(ﬁ)‘:gt¢éﬁ'rivef béﬁk.a The normal.Tanand fJoodplaLn pr6v1des a good earnhw
| quakemrgsiétant'f0undatiom. Durimg tha ohock of Octobcr 16 1947 |
jWhich.didAminor damage iniFairbanks, twomstory concrete vblock.wallsr

that had been erected at x,,ada*-*x««a:ale; “'("'x‘_i6*‘»5”@55{5:1.3:*"wéi‘}:'ﬁwright) lacked the

support that the enclosing framavét;qgtgggé xater provided. As fai | ; :4

as‘ié kﬁown,.no major'damage wégvdohé,to thaifipi$he@ bu;ldingin | . ‘
_Over 1ongax periods the dlstinct posgib*iity'exists that;centfai .

Alauka may experlence avstrongel shock (or one’ clogex) "Either 6f

N

these condjtlons could produce gxeator earthquake damage than has.

bean expericnced 1ecently.;

All’in all, this survey'of 1oca1'geologv revealeéradditional

information abouL tha economic difficultjcu 1h the’ 1ocal phy@icai’

B . - e

environment. Several magor problemc and quoutlons were eyposad

" They ave ==

(L Tbe geolcgi¢alwconditians~iﬂem£$f1&dwin-aud near Fairbanks are. a “

- striking contrast to that found near urban areas. elsewhere; As-a

‘consequence; noxe than the ' rypical” insight into the local gaology

e necessary in urban planning and on behalf of Lesident

'(2) WIdeapledd conditions of permafzost ice wedges and frosﬁw 
su¢ceptlb1e ground dciinitely leiL the Lypb of ! reaqoﬁabie” lﬁnd
©ouses, The amount. and acceseibmliry of “bulldable" land is much more
. scarce than commonly believed, a matter duscussed in greatef‘detailA

1ater;‘ | | Z

3) - Thc preqomt srock of commorcial and residantial bulldlng% Ls.

“exposed to natural conddtlons which cause rapid phyqical wear and t@ax.
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i That i@, physical depreciaLiom in these S&XHLLMLQ& 0Lcuxs rapidly 1n
‘thia climateﬂ' In additiom, a good many of thc pxopent dwellinga werei'

Jconstruatmd on unhuitable ioundaLion materiala or, woxe Jnad?quately

'ffdesi?ned fmx'this climate (Haring, 1966a) : ?.v.=%a~f S "LQ*'W»

Chaptar% TlI end IV have estabt:shed a bdckground for a discus-—.

sion of two additional natuxal rebource facton&. Th@y are soild o

band water, amd gomprise Lhe principal sxmject mat ter oi Chaptox V.




D . VV
» SOILS‘AND'WATER '

(o

Thds éhapter is concexned prlncipally with Lhe exiotmng aoil-andYWatéfA
condLLJQnS which prevai1 in Lhe Borough and- the ways in which: they affect,;

economic dctmvity To a laxge extenL the soil and water conditions are

dictared by the local weather and gcologlc feature° discussed at Tength '
SR dn Chpdters IlL and . IV In particular,lrhe purposes of this chaptcr arewwj.

.(1) To identtfy basic soil and water condxtions and thelr locational

3 cidenve '
(2) To éstimate, in a pxallmindry faahion, water %upply conditlon “in
"f and n@ar Lha Borough 8 urbanized """" axeaq,»and ) |

f»ﬁw) , 7(3)7“Tb“1deptify’araaﬁ ﬁn t@rma of bui]dability and analyze likeiy

«7' interpr@ﬁatimnm andvusag of this type of ]and clagqificaLion.

Soils

| (Wote: The fol]owLng discussion has.been‘takeﬁ largely-from 5.C.5.
Series; 1959, No. 25 Soil Survey, Pdirhanks Area, Alaskd, Since part

of the des certxons ave taken almOOt verbatim, partlcular acknowl@dgewf

mcnt 1s hareby givpn to: the source )

The following terms apply to various segments of this chapter. .They

. ave defined Vbelox,qof».;

- e




. Soilﬁgrofﬁle - lhe vextical sequence of natural ]ayers in a soil, extend-

" by leaching or by p1ant Toots .

Lgure. . anmp)e. Eaxrbanls loess.
‘ iSoi1 gype—w A &ubdivmsxom of a series. Within a series; all soils having

the same testure: for the surface layer belong to.a type. Bxample: Faly- =~ "7 7770
Abanks,silﬁ loam.;_ : : L :

mapss -Detalled, reconnaissance, and detdjled«reconnaicsance.,_ a de~
" tailed map, soil types or phases are mapped as units except for very small

detail&d~reconnanssamce map is parLlj detaLl@d, partly Leconnaidsance,

K Structure -~ The aggregation of the textural unit of the soil mass into

-~ relationship of. the-. textured particles to éach other, . including the
~amount of ‘pore space. : o

e = erosion, w = wet, s = shallow, droughty or stoney, ¢ = too cold or

all soils sufficiently similar to rendexr them sultable for the sane

Pradnaen Sl iAo

ing from the surface to the underlying maturlal that has not been changed

s parer i

textule of the surfdce layar. Named for a town or other geogxaphlc ieaw'

Soi%ﬁphase Y subdlvn(ion of a soil type. Ihe“hamé is descriptive Gf’g

T rtntio

some feature that affects management. Example: Falrbanks silt loam,
3 Lo 7 perc@nt gxade._ : : o : '

Mapping unit;ﬁ Area shOwn,om a soils %mp“ There are thlee Lypes of soiJs;

isolated axeas., FEach map unit therefore ds nearly: equivalent to a type
or phase. On- a reconnaissance map, several types or even serles may be
lumped into one mapping unit. These maps are sultable for appralsing
land. for uses such as agricultural, forestyy and recreational. The

' Sgiggwgrgmg ‘A broad geogzaphic group of 801]q.7*1n the IairbankS“afééf“

there axe.tWO“ 50115 of thc uplands, and 80110 of the alluv1al plains

from Lhe rclative proportlons of tho thwce particla sx7e 5oparates~~' -

L sandb, silL and ‘clay.

PRadiBie e Fereio et iy o/l

varlously shaped and sized largex partxcles. In other words, it is the

Capability group ~ A grouping of soils that shows " in a general way, how
sultable they are for most types of farming., It :s a practical grouping
based on limitations of the soils, i.e., the risk of damage when they

are used, and the way they Lespond to treatment. Three levels or bases

of subdividion are: (1) capability class, (2) capabi lity subclass

(3) capability uwnit. There are eight cla;ues, numbered from I to VIIL

in oxder of decreasing usefulness for crops. Classes I and V are not
reprosenLod in the Falybanks area. Subclasscs indicate major limitations:

too dry. - The capab111ty units are called managenent groups and.include

crops and management practices. They are given numbers that are assigned
locally. There are 23 local management groups
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Deacxnprjons of Soil Serlea

Soi]e of the up]andq. These soils havé'develoﬁﬁd invioeéé'or iﬁ'f;

loess which has moved- downlepe anorporating organic materLa] in it

(muck), Thus, it forms chiefly in the<geologic formations Falrbanks
""1668d “(Qf) ‘or perennially frozen silt, undifferentiated (Qsu), From .. ..

the distribution of these soils, it is'probable that some of them.have

developed dnzBirch_Créekachist a parent materla] that gshould y;eld

ST

sbils similér tO*those.formed-on loess. Since mass warttng As more-.
effecttve on south factng slopesg, thc lower parts. of these slopes gen
erally have more gennle gradiontﬂ than the corxegponding north facing_ ‘
slopes. The soilq of south faclng lopev have developﬁd under foreste
of whiLe qpﬁuce, paper birch and quaking aapen. They are us ually well

, drdinod and free from peimaftost. On north faciug slopes, the vcgota»v

& JRUE—

o tion is qptndty black spruce and thjck mossn The boundaxy between the

SOL}% “on narth and aouth £arimg qlapea s ahrupr dL fhﬁ ridgetopﬂ},, R
Tha foilcwing qoilq are found on “the upland

(1) ster Series: ‘They develop on poorly'drained, perennially frozen
vshallow deposilts of nicaceous silt on north facing slopes of high ridges.
The natural cover consists of spindly black spruce and scattered alder

and willow, and a few areas support papey birch.  The surface is gen-

erally covered with moss, lichen and shrubs and the depth to schist bed-
rock 1s usually less than 24 inches.  Near the tops of steep. vidges,

the transition to Gilmore, or less commonly Fairbanks soil is abrupt.

Cn the less steep parts of north-facing slopes, Ester solls grade into

Saulich solls. Ester soils occur on Falrbanks loess (Qf), Perennially

frozen silt, wndifferentiated (Qsu), and Birch Creek Schist (Pébe).

Some of the soil situated in the higher parts of the Fairbanks loess

may nor be frozen, ‘

(2) xifbankq serjes: These soils; the most extensive of the uplands,
are wpll drained and found in modervately deep micaceous silt. They
occur mainly near the middle of long, south faclng slopes. and on lower.
hills neay the alluvial plain. These solls support paper birch and
white spruce. Where cleared or burned, aspen or alder appear, They
‘develop on Fairbanks ‘loess (Qf) and are suqcoptible to eroslon when
cleared.

El

Py
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, (3) Gilmore SerieS' They are also extensive in the area coverage,

. Solls axe found on south facing slopes of high 1idges in shallow to vcry

("j;ﬁ shallow micaceous silt. They readily support paper birch, white spruce
“ " and aspen.  When cut over, quaking aspen and alder will appear. They

' are found covering Fanrbankq 1oess and Birch Creek Schigt. (Qf dnd PGbc)

S (4) Goldstream Sawies Poorly drained, silty golls with peronnia]ly
o frozen. subsoil that occur in broad, low areas of the alluvial plain
coaalongspringipal yivers and dn, 1elatively natrow strlps along upland-
s drainagemways “Vegetation is a ‘dense. growth of shrubs .and .a few clumpq e
5 C o of spindly black spruce, tamarack and willow with sedge tus socks. - Tts i
L  -depLh usuvally is 10 to 24 inches to permafxost. These soils occur on
© . alluvial plains slightly lower than the Tanana soils. They are more
. poorly drainmed and finer textured than Tanana sollg,; and are situated. .
- on perennially frozen, silt, undlfferentiatgd (Qau) and Qrganic 3i1t (QJO)

- (S) Minto ?erLew.' Occur on nearly level tor modexatnly ,lopjng, moder«"
 ately well drained areas at the bases of hills that arve dominated by

. the weledxained Faltbanks solls. They support white spruce, paper - -

.~ birch and quaking aspen. Some areas are covered with black. spruce, The

. forest flooxr is covered with sone moss, grass-and hoxsetall. . In many:

- places, the Minto soils are underlain by permafrost and ground lee; Lf

- thermokarst pits or hummocks develop, the land may be spolled-for agrim o
 cultu¥e, They may grade into Tanana or Goldstrean series on. their’lowei’f;
i_boundariea and oceur in Porennlally fro&en i]t undifferentiated (qu)

e .y

B (6) Saulich Series Poorly drained aoils on Jower parts of north faciﬁg

( ) o as- in fa&rly thick depoqito of sllty material Végetation conqis1s o
SPAT hick ‘mat-of mdés and'a dénse gxowth of" Low shrubs with sparse

' stands of black spruce and scattered alders and willows. The subsoil.

- ds. perennially frozen and ranges- in. depth 12 to 30 inches to permafrogt.
The soil 1s always saturated in the natural state above permafxost and o
develops on Perennially frozen silt undifferentiated (qu) ‘

Among the five soll series of the uplanda, the Falrbanks and Minto -
-soilﬁ are the best £or agrlculture. They are erodlblc, and the Minto
' soils may be subject to thermokarst piLLlng. The soils of north faclngvf
vsiopes and upland dxainages are generally toé weL but they way be |

erLpped and drained

Sojlq of the al]uvjal plalne.“THesé‘soilé oécﬁrbon'éilﬁy ox‘éandy_
alluvium of the Ianana floodplain»andnare underiéih by gravel at d@pths:;'
of from one'to mdre thah SO'feet Closo to the major streamg, the %oilé'
are sandy and permafroqt is deep ovx absent. Those removed from méjdf-

fffstreame are silty and have a hlgh peymafroot table.
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1o

}(l) Alluvial>laﬂd Series: . Occur on. frequently flooded areas adjacent

~level of streams. ‘They: are usually dissected by many small channels.
~The soil is malnly loose, coarse sand and gravel, covered dn places by

 ”mfound on floodplamn alluvium (Qal).

“drained areas near rivers. They are perennially frozen below 3 or 4.

"grass and sédge,. low ghrubs and clumps of black spruce, Found on floodw ,1A L
.-plain qwale and clough depoaits (QS) : ’ B

:(3) Chena Seriea.' Very shallow exceq,lvely draimed sandy soils formed

. inches thick over gravel. Permafrost is deep or absent. They are dry,
but support forests of white spruce, paper birch and quaking aspen.
Araund on. floodplain alluvium (Qal). :

ON Gravelmgite " On the alluvial plain and less commonly along the.
—roads” i? the uplands. Most of them extend several. feet below the water
Lable,: ,,-[ N . ' .'7 g ‘-' : - It
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to the .rivers and-sloughs, only at allghtjy highey than the npormal

a thin mantle of gray silty material, Vegetation is a fairly dense.
cover of shrubs, moss, sedges and black spruce, ‘This situation is

- U S R P S LR s

(2) Bradway Serios" Poorly drained,,sandy soils (lebs than 100 faeL
to more than a mile ip width), occupying old channels and other poorly -

feet:and always. wet above the permafrost level. They are covered with '~

on recently deposited material along the Tanana River, They axre 3 to 10 .

oo A

o ,pm" | .(5) Leme1a Series° Peat 9011& that have formed in depr0051ons 1n the
i) e 1

| ' | depth wjth free water and ground ice just below the su1£dca. ‘This -
' claosiflcatlon is the same as peat (Qp) of the geologic maps .

‘consist of mostly undeco
sed sedge. “They-are pere

ged sphagnum moss with
1fally frozen'at shallow

SRRy Y

(6) Mln@ Taillngfz° “Consiste of gravel with no soil and a very ixregular
rough surface. Provides excellent foundations and supply of coarse
rubble. Occupies'stream valleys that have been dredged for gold. Some
tailings are as much as a mile wide and several are 1/2 mile Wlde.

Scrub w11]ows and aldexs are beginning to grow on them. =

(7). “Salchaket Sgries Develops on nearly levcl well drained maLeLial
recently deposited along the Chena and Tanana Rivers.  If is dominantly
sandy but commonly contains layers of silty material. Usually underlain
by coarse sand and gravel. The depth to the gravelly material ranges- '
from 10 inches to 6 feet or more. A silty layer as thick as 12 inches
may be present on the surface, but thils is absent in certain places.
Vegetation consists of white spruce,; paper bilrch and quaking aspen with:
some- balsam poplar near the streams. This soil forms on the floodplain
alluvium (Qal), : : T

o

. . ) -

(8) Tanana Sexriles: Nearly level, imperfectly drained soifls which occur.

on silty materials that are situated farther from the streams and slightly
higher than the Salchaket soll. It is perennially frozen at a depth of

30 inches or less and may border Minto solls at the foot of slopes,

R TR PR T



. identifxcatmon;gf'the soils in-management;grgups.

i SR
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Lenﬂes of very fine sandy loam or- fine saﬁd are common, and pravel under«

) 1ies most areas at-a depth of 4 to 10 feet. Its native vegetation con- - -

7 giets of b]dck and white spruce, paper birch, tamatack and willow, with

“a.mat of moss and low shrubs. These solls deve]op on floodplaiu al]uvium
(Qal) and abandoned £loodplaln alluvium (Qab)

Among Lhe soils of the alluvia] plains, the Salchaket and Tanana

soil@ are beut suited: 6" agricuirure.” The Salﬁhaket soils Lend to be; i

Water

especial]y draughty in dry ypar because~of thein-coarSe'textureu

pcrched above the Tanand sol]s may prcvent use of the land the first-

year, but the ground rapidly draino as, Lho pexmafrosh table rec#deﬂ.'

Almost all Lhe soil serics descwibed above aLe subdjvidad 1nto' A
typ.g-and phases in the detailed map portlon of tbe Fairbauks drea sur« i
vey. qOme of rhe sevies are- ]umped together into as gociationo Ln the

reconnaisaance map portion., One useful product of the qoil aurvey is

As noted earlier,

there are 23 groups Ln the Fairbanko area. (See definitions section

of thlo chapuer )

8011 Classification - o L S R i e

-methods of claéaifyiﬂg'land'area.

areas

,{  (;)¥

The soil series, described previously, represénts one of several

Other possible classifications are

’designad'forvagricultural’evaluatidn (as noted) énd as -an dndex of

bule1ng condiLLonq. In this project, a,gaﬁeﬁal”ciassificétion of land

Severa] additional comments

area is established for its "buildabiitry.",

dbout buildability are approprlate at Lhid point

,With sufficient-investment~any.particular land avea in the Bérough o

jo technically bulldabie.» The~ithaneferé.to "buildable! with prew':.‘

vailxng physical condltxons and reasonable coqts. Thus, organic silt

unbu:ldabie. Obvious]y, organic sllt is much, less P

amlusmdas
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:'}drained and fil1ed.

away from other‘major economic con&ldetationwo

e

(2')

@

(4)

£ )buildable than swampy f)oodplaing théflattéiléreas'often are eaally'g'

hstabliehing buiidable categories also abstracts_
They aremm"

aocessibilityg- e€uy proximity to tvaveled readu;

Lechnological changos in building deQign and conatruction cosﬁs*“5

terrain; and

nouwmﬂne?ary oY nsychtc consLderattonba

In this report, it 39 notmd that much of the nonmuxbau area in the

Bo&ough-is

-re&atively inaccessible forApurposeS'of commercial audzresiu

Adential constfuction;
l
1and exlsts at pr sentu

remains uncYGared and undxaimed

Mo géﬁerél’éhorﬁage of accessible and buildable =

: HoweVar,*much‘of tha'araa which might‘be used

a signifﬁcan( factor affectlng the

' ”timing and cost of consttuvt;on¢,

'"chahg@g»mayw,,,. Ly affec

Afeasonébly sitﬁatedn Therm&l piléé, fefﬁigératiuglthe ground baﬁeatﬁ
stﬁucfureq and sLleaY innovation% mighk become w1de1y used on lﬂnds
p)es@nLJy con%ide:cd unbuildable | | |

A wjdespxead praferenge oi local rcaidants to. "1ivekéut in the
CQunCry,i on ridge?opqg et cetawa, iq nor considered matoria) to this 7 f
,.Vdisoueqton excapt in noting tha pattlcu)ar geology, weathey amd watcx  .

one might expeat at the e klnds of locations.

oondxtton Tha congensus

of contrnctors is that Lerrain ao_a consiceratnon TEPTQQOﬂtq no QQTjous,, 
barrier~to~conﬁtruction for most-purposes. o

A sunmary oﬁ buildabiLLty candittmn& ln an& neay the Pairbanks
urban area 1e shown in Table 44 “In the exiqting uxban araa, which is

,;(') designated ares number 1 in theAtable; approXimately‘ZS percent 0ﬁ tha :
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TABLE &4

1

' ESTIMATED SQUARE MILES AND PERCENT OF SELECTED FAIRBANKS- '
NORTH STAR BOROUGH AREAS CLASSIFIED ACCORDING 10
~ . SOIL TYPE AND BUILDABILITY '

P

’wSoil Clas ichatLon ”f

‘Area f1%

Area f12%+ ~ Avea #3+

8q. ML. Percent

Sq. Mi. Percent Sq. Mi. Percent

Bujldable

 lq Lloodpla&n, (excepL

- Clagsifications

swamp floodplain) 19.0  67.8" 37,0
2. Falrbanks: Loess® - 2.1 7.5 10.4 21.2 12.5 . 16.2
3. Blrcb Creek Schjst 0.3 1.1 1.2 2.4 . .5 1.9
TOtal-BuildabLe 21,4 7604 - 29.6  60.3  5L.0 6.2
_ .Hﬂhpilégh&? : .
4, Swamp Blocdplain4w~_ 1.0 - 3.6 2.0 4L 3.0 . 3.9
site, nee.c 2.0 7.1 15.0 31,0 17,0 22.2
. Froaen - 0.2 0.7 1.3. 2.8 1.5 o 1.9 -
. Organic 2.8 10.0 . 0.7 1.4 3.5 4.5
6. Peat 0.6. 2.1 0.4 0.8 1.0 1.3
Total Unbulldable 6.6  23.5 19.4  40.1 26.0 33,8
Total All T - : o S
28,00 99.9 - 49.0  100.4 77.0 100.0

S e e S , B ~ o
% Area {1 is bounded by the northwest. corner of (TIN, RIW, section 32),

the northeast corner of (TIN, RIE, section 32), the southwest corner
"of (TS, R]w, section ]7), and the

©gsection 17).

the northeast coyper of (TIN,

southeast corner of (T1S, RIE,

- Area #3.1s bounded by the northwest corner of (TiN, RZW, section 24),
R1E, section 22), the southwest corner

of (T18, R2W, uection ?4), and the southeasL cofner-af (118, RIE,

N sectxon 22).

5+ Area #2 = Area #3

+%  The (swamp) floodplain area is

- Arpa #l

1nclud9d.in unbuildableAJand. Glven

- sufficient investment (drainage and fill), 41t can be converted i
readily to a floodplaxn claas

" SOURCE: Authors

compuiailons from

~ (D~2) Quadrangle, Alaska.

Geologic Map of Lhe Fairbanks
< Troy L. Péwé, 1958. c
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‘designation, b e., urbani7ing locations on whlch new conbtruction is
‘likely to occur; Roughly 40 percent ‘of this neighborxng acreage is‘ '
o classified unbumldable.“ ThaL islfacreage ;mmedlately surroumdlng :
‘exiating commercid\ and residential arcas 1s ganerally of progrea; r

= sively pOOth quality High quality land for’bullding'purposes is .

e foJlawjng addttlona] iantorsﬂ~ S

(1): biganicanL porrions of areas 1 and 2 are in public domain €8sy

:Jinclude slzeable swamp and peat areas. 11 "," : T ,:,,,4

X (?) Much of the buildable 1and claSbified floodplain probably i& also

':buildableg i.e., water quantity aﬂd qualiﬁy problems~arevwall~astabﬁ

V suppr conditions are dLseuseed at greater length later in this chapﬁer

,_Riverrfiﬁcluding Chena Slough) which has an average discharge of 1344 cfs.

. Utilization of this source of wéter-would require a large pipeline and

surface water has not been seriously considered. Instead, the principal

'_“ 69

1and iq unbuildable Area 2 reploaents land adjacent to the urban

even more vcarce Lhan appdrenr from Table 4 whon one conuxders tbe

Foxt Wdinwxight Un:varaity 1andg.- Intereetingly,AUniverqity 1and¢:,lb

L a)'veryAinaccessible,.and , T f*.:f‘5v' S : 7  *fT.T ”A"“  e
b). cxpoaad to high rigk of sea onal fLoodLng. .

(3) apecifl exceptlona will occur in areas gonerally ClaQQifLEd as

1ished in qpeclfic resldentlal areas on the floodplaim.” These wafér

-~

Water

R RS

Surface water is available in ample quantities from the Chena

treatment plant which would not freeze. Apparently the use of this
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Qurca is gxoundwaﬁex,}and Lhe followin? diwcu& ibn is gohcefﬁedVQXQluw*-_w

' ‘sive1y winh it. .

‘s 1Groundwater.of'thé Tanana Floodplain

R DN L 5N M B R B A S

'The City of Fairbank is jtuated on a great aquifer fed by runoff

.from thc north stde of Lhe Alaska Ramge,'as wo]} as by JocaJ stleams. A
"*knowledg@ of Lha geology iu ess ential to the gurcessful develOpmenL of
- wells becauqe problems of boLh quality and quantity arc widebp7ead | The

difﬁerences between theguplands and the Tanana River lowland become of

-

: greatbeconomia importance'when water supply cOnditions'are"COnsidered.

" The: Tanana ”flats,“ iu Lhe longutude of Faltbanks, h ;already been

‘“de cribed as being about 40 mi]es wide and moru than lOO miles long

- The- depth of unaon%olldared alluvium in thi erucLuxdl basin s ot

known.' Well& at auy appreciable'di%tance from the valley sldes have R

..rated Lhtough to rhe bedrock. Those close to b@drock'bluffs

..(ao at the Universlty of Alaska) were - erlled 90 ieet or more beforc

' stxiklng bedrock, Seismic methods‘of estimation have indicated‘a deptb-

of 250 meters (810 feet) from the surface to bedrock, approximately‘u

vf2 miles south of Fairbanksr(Barnes; 1961 Jp. 257),' The\upper 150~200

vfeet of materlal that fills this vas t basin iq fairly well identified

by drillingo It is about twoﬁthirds flpe'sandy material and onewthird

-gravelly material. The materials present were reported ag--

(C)omplex system of alternating lenses of sand, gravel and
s1lt. ... No lens appears to be more than 15 or 20-feet ‘
thick and ordinarily the lenses are thinner. Apparently
no bed can be traced in the subsurface for any great dis-
tance, and marker beds of any kind are unknown., In brief,
the heterogeneity of the formation is its outstanding -

.- characteristic. (ngerstrom, 1963, p. 17).
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i There is very llttlc muck on, rhe fJoodplain. ihe dlluvium is dlxectly

recharged by raLn and snow. In addiiion, watex from dozens of tribuw :

tarieﬂvin the A]askan Rangc contributes to this process One authority

'dﬁSQFibQS thiu situation as . fol]ows°

‘(It) constitutes»atgroumdwater reservoir,of almost limltless
.capacity. In so far gs present and foreseeable needs are ,
concerned, dn the area around Fairbanks and Fort Walnwright, - -

-~ -~ the limitations that might be encountered in any well devel-

opad plan that might be concelved are those imposed by
. .factors such as economics, mechanics of well- construction, .
"Tand quality of water obtained, rather than those pertaining _
to permeability, recharge, or storage capacity of the
sedimentss In the immedlate vicinity of Falrbanks, the
concept of safe yields is at best of only academic interegt. - -

f Practically every well that has been drilled on the

T ”E'flcddplain near TFairbanks has a bigh yield. No failures

. duej to-lack of a suitable water bearing formation are
known. It appears that exceedingly high yields can be
obtained anywhere even from poorly constructed wells that,

~ovdinarily, ave less than 250 ‘feet deep. The depth to - . -

static, or nonpumping, water level ordinarily is about 10
01:.12 feet below the land surface, and it 1s not knotn to
be more than 16 feet below the land ouwface dnywhera,
,(Cederstxom, 1963, p. 37-38. ) :

o "Typiéa] wate’r yjemn for z mch wello from the floodplain <cedemrom,.

‘ 1963, P &?) range from 30 gpm- Lo as much as 50 gpm. In good highly.

' permgablg*aquifers, properly'developed 6 inch_walls can deliver lSOrgpm

with 22 feet of drawdown; An 18 inchrdiameferbwellgAoWned byvthé Faip~

| Eéﬁks Mﬁnicipaifoilitién mhas yiéldéd 3400 P, ecific capacitlec,
(gpm per foot of dxawdown) of 300 and 600 have been r¢p01ted. | |

k 1hese water supply condntlons do not extend completely across the :
'Tdnana basln. ln the gravel of rhe outwash - plalns, borderimg Lhc

 mounta1nq to the south, the water table is deeper. Péwé (1955, Do 1?9-

7130) states that the qual1Ly of water is good (and presumably better

'Lhan that of the floodplawn) aud “abundant, 1L issues from springsAat
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o public healfh‘ﬁroblemq are accentuated,
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,vthe norrh end oi the- plains neag. Big Dc1ta, however detai]ad information

iq 1acking¢ For examplemM

' (D)apth Lo the water . tablc inc:eaqes upslope at the rate of
- 15 feet per mlile to as much as 200 feet half way up the out=-
 ”wash plain. - IR S

‘No- data are available concexning groundwate1 conditioms
in the alluvial plains south of the Tanana River. Conditions
' Zprobab]y,are similar to thoserin the’gl&cial'Uutwash"plains,'

-It would seen- roasonablc, however that condjtiona in th@ ”Abandoned T

w~alluv§um”“ﬁnit (See map 1*4)5) would be more like those in the present~Q¢;

floodplain ot at leaQL tramsitiona]
) Obviouuly, the quantlty of groundwaLor in the floodplain is not a |

plessjng probl&m There are, howevel, two factoxo that introduce %erious

' qualltative difficulties.’ Tbey‘are (1) permafrost and (2) poor water -

V;:qualityf Wﬁé?ejﬁh9 §efmafrost«tablé is below the water table, domestic.

water can be,bbtained from.gha}lbv wells, although the‘supply wmight be

somewhat more limited, i.e@, as on a perched watér table. These sources

. of. watpr are quLte surceptlble to contam;nation.' 1f the level of the

,water ﬂable is only a shorL distance above p@rmafrosr the potential

GeneraLJy, permafrost is prcaent on the floodplatn except near
streams or recontly abandoned stream channel&. Where undisturbed, the'
“depth td,the‘permafro&t table ranges from 2 to more than 4 feet. Where

the cover has been cleared for many years, the frost table may have

- receded to considerable depths. Well records given by Cedexstrom (1963,

p,.63) shcwvthe top of parmafrost as deep asg 55 feet, Considcxing the

'tima since ‘the area was cleared and the city 1ocated it seems rather

deep for the permafrost to have thawed, Péwé (1954, p. 325) states
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-that there are rhawed areas of inLe:calated unfro7on graVLl éonnected
. with the unfrozen Layer to COmpsze irregular unfroxen paaqages Lhroughw o
out:the permafrovt of the floodplaln._ Ceder9txom apparcntly believes

Lhatw~whexe alternating frozen and thawed layers are found in a well R

B it,representssinterfingering along a steeply inclined ot a vertical con-.

tact. An inqtanc& of a lens of dry gravcl in-a oolidly froaen saturated

" mass is recoxdad (Cederstrom 1963, P 18) o ,',‘:”7 e A e

~ There' are a varicty of reasons why it may be neceasary to. penetratc_,

pexmaflost’ (l) fhexe may not ba any ground water above the’ fTOa ) or? T

~

too little of it, or (2) to find better water at a greater depth although~.;

therefiswnO’assurance that better'water will be.foundm. The'thickness of

N

A pefmafrost varies greatly on- the floodplatn, and depth% of 265 feet may .

I

h;;fbé“péﬁetfated (Péwé , 19545 p,TfZS). Watex from such a well risesftcf,
¥ ‘%9:7' t 'thé»piezometriélsurféce{ 1f the frost layer is thick, wells will almost
‘éiway5fffé32é°within a week-whenAleft idle, bIﬁ addition to‘using the
“ : wallncontinually;”it;maﬁ_béwnéCessar§-to iﬁstigatq aﬁgiﬁfyeegiﬁg:ﬁgogef:
dureé,.such as,pourihg hot water down the wéll periodicallyor Once -
frozen, the well must be thawed by steam. Appéxeﬁtly this sﬁeam preatw‘
s ment thaws the.permafrost aiound,tbe well enough to ighibit further .
freezing. Nofmally freeziﬁg;does not damage‘a well, e
Without arheaﬁed basement, wells in unthaved areas may freeze in 
the winter, This occurs as groumd bencdth the house freeaes 1nward
until the well is surrounded by frost; Usually thls hdppens in ldte
winter after freezing temperatures have prevailed for several montho.
Remedlal and preventive Egasures are the same as for wells in.p01ma«

';_,;, .;h_M, frost, except that in some cases thawing may be instigatedrby-pouring




salt down Lhc casing
WLnter froet is a1so troublesome to public water systems. The
;City of Fairbanks, the Pub]ic Health aervice, the Statc Depn)tment of .

'Healmh dﬁd Welfaio, and ‘the 1oca1 Mi]itary installatkons all have

expcxiena&d difficulriee wirh watez distrxbution in cold regions, Thef

Clty of. ratrbanks has solved tﬁe freezing problem in the following way
A (l)'by;foxciug,water.to cirgulat¢ $low1y_from the.main lineés into each
‘building and back t6 theﬂméin 1iné stfeam of water ahé (2) iﬁﬁrdéucimgv
: ﬁéae}inté‘ﬁhé:waﬁéi supply. At Fairbanks,-the Qalocity in- the main
iine is-B féet/&ec. and in'diatribution lines O;ijeet/sea, (Hubbs,
1963, p, 4?8) Water méins~aré buried about 6 fe@t-deep. Thi waﬁéf

,sysﬁ@m might be extended (or install@d in other cammumitje&) .Routiug '

1Lhe maims bohimd houqce,’or aL leaqt away from the centemb of rodads

@aﬁs, ﬁhould be cans%dwred, For exampje,‘suow cleaxﬂng fxam
4 streets and qiderlkw allowa wintex frogt to penetrate to muoh greater
f d@pths'than wherevtha undisturbed snow is,alldwad to plle up, Many““
éngiﬁeér&ng préblems are enco@nterad~in insﬁalliug and ope%atimg wateﬁA
‘and sewaba qystemq in cold climatus. An extenslve bibliagraphy ot |
“these mdﬁier% compriuas Appendix A to this report, |

, Pcor“waggr quality'alsotis‘a-majqr prgblem in the Tanaha floodplaiQ;L
Far'§3ample, éll ﬁhe water in ﬁhé Faiﬂbankc»area ig uéeable for‘irvfpa#HS

t10a3and livestock.,’The qualiay of water pumpod from.the Tanana alluvium

" :va1ies greatly within a short distanco, i.e., 50 feet. 1his comdit&on -

is dus to the lrregular arrangement of lenses of silt, sand and gravel.
~ The Tanana Rlver basin was filled with alluviun under conditions similar

to those prévailxng today . That'is; the meandering of the channels and




: 1ar&c amountq of vegetativc debrls have bean incorp01ated into the

rCushman utreat bridge on the right side of the Chena had to be abanm o
"doned at @ depth in excgss of 150 feet. A log had been struck tbat

- completely $toppedidrilling ﬁrogreés‘(Clarénce Procise, personal com-

Lain<1qxge amounts of other organnc material, e.g., decayed grass, moss,

»’(19632 p.AéJ) as follcws’ 7'..f,.

alluvia] f111, S €0y organic materia] will be found at almost any depth.

For example, a well drilled several yeaxs ago, Just downcrream from the o %

muntcatiﬁn) 7 Abandoﬂed slough channels and swalesfon th&,surfaceuCon*

and even anjmal remains. One might encouuter thq kind of organic mdt"

tex at any practlcal depth,,

~ The qualjty of water from the floodplain is described by~ Lederstrmm,

The wafer mﬂy be characterized as an dlkaline moderafe)y
haxd to hard calcium bicarbonate water which ordxnarily corx
talns appreclable o objectionable quantities of Lifon. “Oblec
tionable quantitles of manganese also were generally as soclated

 with the high iron content in the samples analyzed, Sulfate

Cwas: high+in a wery few samples. Chloride and fluoride were i
low., ‘A few samples had a relatively high content of nitrate -
whtlich suggests possible pollutlon.

The hardness of the water from the wells rarely is less
than 100 ppm and more commonly ranges from 100 to 300 ppm,
Only a little of the hardness 1s of the non~-carbonate
‘('pexmdnenf ) type, but exceptlions may occur; water from
well 219 in Falrbaoks had a total hardness of 281 of which

© 32 ppm was of the non- carbondtc type. .

» Most groundwater from the floor of the Tanana Valley in
. Tairbenks and the vicinity is characterized by moderate to
~ high hardness, Low sulfate relative to bicarbonate content,
and moderate to high jrom content,. For convenieénce, water

of this type will be reéferred to as Fairbdnks -type watey.

A critique of the general chemlstry of ]oca] groundwater 1s pra%enLed

as follows. Organic-material in the.gropnd produces a reducing envi-

gonwent and deoxygenates the groundwater, Reéduction of sulfate, and



| direct_oxidationfof carbonaceous material produce free CO, which makes

;(.}the water corrosive. Iron bearing minerals are dissolved and iron .

comes into solution as iron bicarbonate. ‘At the .gsane time, Lron car~

'bonare is diuso]ved , and as the water becomec harder, the solution of

':?f iroh'is”inhibitéd' “ong” authoxlry feported thatww”HGnco the iron con-.

'tpnt, a]though ochctionably high for ordinary uaeo, remains relafively
_low with reieronce to the total amount of dissolved solids,» (Cederstrom,
7196 3, p.fé?); There iﬁ'nm cOnsensus about the'fdrm'ln which the~iron -
1s. in solution, other thau as aﬁ organilc complex. Similarly,’the'pre»‘

v01pitdnlon of iron mdy be due to bacte ria. The¢assqciaﬁiog¥0fiifon

with orgamic material is 111ustrated by the,ﬁact_that logs exhumed from-

the alluv¢um, afﬁer drying, are noted to. be rust colored. ~Rain striking

such logs washes the color off"and often rusty streaks are found dowii-

- :¢lope from thu logs.

)

.The low tempexdtule of theﬁngthwaéefbééﬁoﬁt BAgj»éiiowé'&ofé 0021
- to be dissolved Lhan 1eported for other urban: regions 'This may con~ |
Lribuﬁéi;oliﬁé h;;;wcoéwégépiron content of the local water. - Howavér;

the quality of the local surfdce water. is: aimtlar to that r@portcd from

certain rivers -in the contiguous Qtafeu (Cederbtrom, 1963, p. 48). This

comparison suggest that action of organic material, rather than 16w V

' temperature, is the proximate cause for the relatively iron-high, car-

‘_bbnatewiow sulfate condition.
ATtthgh,fhe water hardness is a troublesome aapect of 1oca1‘groundw
water supp]ieq, the iron-high cont@nt really makes the Taivbanks ‘type

‘ water objectionable, Of course, the presence of HZS and organic scum,r

prasent in some places, are per&onaily objectionable also. "Average"

(i




91

- ." .

: water on the floodplaln is reported at 2 = 6 ppm Water'from bedrock

souroes, though hard, contains amounts of “iron sufflclently low to be o

’i'é : ‘_»‘ acceptab1e under’this-standard Av might be-expected ‘wells situated‘

‘ o on nuck ot silt areas of the f]oodplain contain exceptlonally poor
L : water, as indicatad by the KFAR we]] Given 0 3 ppm as a permisslbl

| maximum standard iron cont@nts as high as 43 ppm (at KPAR transmitter)

were recordad in Failbankq.

WLth beavy ‘and prolonged pumplng9 a well in a moderatemsized lens.”
of gxavel (w1th relatively good water) gradually exhausts the immediate;g
water upply and draws in water from neighboring s1lry hlgh*orgdnjc

Careas.  In thfe way, the qualjty of water from wel]s deteriorates with

’_>;use~ It ds concoivable Lhat water qualLLy might impxove but instances .
- of thiq were not 1aported Gravel pits dug in materials penetrated by
(h): 1’ _old wells indicate Lhar iron _oxides had precipitated on the surrounding>
,gravel. The clogg{ng of aqunfers by iron oxides also was reported by '
Qeder trom (19639 P 42) for . a 1arge capactty 1ndu&trial well.  Its |
'yield ‘dropped from 1800 to BOO‘gpmr, In additiom,,tbe high {iron COntgnt
ofblocal water"damagGSVWells‘by rusting,aand:ﬁay,partiailyﬁor*completeiy V

‘clog internal screens.

| Groundwater of:thébUﬁléndé'
The quality.and qﬁantity of gfoundﬁétér awayvfrbm thé7f1§§aéléin
‘variés gréatl§} ln the maln well yields are much iower than found on
the floodplain. No welJo are foumd opelating in thc Fairbanks ]oe.

(Qf) and- in thp muck . _ Perennially frozen slitc, undifferentiated (Qau),.

R E - very‘low permeability, high organic content, and permafrost render the

o
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: water available. However, the clayey,products of decdmpOsitiOn tend to

78
QSuﬁuselesé»gs»an'aqpiferi(CQderstrom, 1963,‘p.‘37); In plaéesﬂwhere' .
bedrockvis ovérlain by silt or muck, circuiation is restricted. Water_

obtalned from this bedrock js poorer in qualLLy than that- obtalned from

-the alluvium.V_Enjpthér'places;yifqn:and organic contents - may be 1ow,

buL total hardneQ& is high.

AlmosL all of the wells drllled dn - the uplamd obtain thelr watef ,

,from bedrock, even where bedrock lu buried beneath a-hundred. feet.oxr

"more of muck or th. Often the Scbist bedrock is deeplytweathexed -

and lt is. necessary to dllll Lhrough tho woathcxad zone or depend on

chevices in brittle rock. Where the rqck is'not britula;.there_may.be_,

7‘c10g the well under Lhese cmrcumstanceo. Artesian conditions exlst on

many of thc dedle Jopcs, w1th peimafrost foxming the cap.t

Cedgrﬂtrom (i963, p. 35) upeCulateq that yieldu in excoss of-a

hundxed gallons per minute may be taken from buxied alluvlum of the up-

et g RPN

1and valTeys along Tdrmer ] L00p and the Stee]e Creek Roads, Because

of tha great aocumulations of logss and muck in the area, an old stream

3 valley, that contains gravel may be djfflcult to locate. L;ttle is

' knowu of local'wells that mlght have been-drllled’on the fléodplains»ofv‘

the major streams ~~the Chena, Salcha and Chatanika Rivers and Goldstream'
Creek. Judging from experLence gained in p1ac9r mlning, however, mucb
of the shallower parts of the. stream val]ey pmobably are frozen to

bedrock, Naar the streams, of course, shallow: ground water can be

~obtained. Where the depth of alluvium is more than say 100 feet; there:

"Dis=a good'possibility of obtaiﬁfﬁg large water yields from gravel,
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Yields from bedrock sources are much smaller than from alluvium.‘

‘. A 81eaL many resldential Wello yjeld 80 little that 1arge storage Lankq'

are malntained 1n ide the homes, whereab a number of wellq produce

10 1) gpm. One we]l on Columbia Creek produces 57 gpm, but deerstrom

v B Hy

(1963, ﬁ. 33) malntained that gxavally material from.above was lechargingf“mjﬂ{” g

the bedrock The Univerqity of Alaska has obtained its water from

‘ 'bourc9s in the schxvt bedrock by drilling co]lector holes laLexally

£rom sumps. The sum of these bodrock aOUfCPS, including 8 wells, yield

about 3)*40 Bpms The- UniversLty is Lhe laxgest 1oca1 user of ground~=r

: water from bedrock sources. Howcver, 1t9 demands have outstripped supw

()

: »relatioﬁs'is presented in,Table'S.‘

p]y, ‘and water ftom Lhe alluvium,now is mixed with thar from the bedrock.;v

As ‘water consumptlon oxpands, thiv trend will conLinue.v In view of the

limited uuppiywand uncerrain quality of bedrock water saurceu, additjonal;rf

arge cale warer n@eds must be sati@fied from the floodplaln alluvlum.-Ai.b

Publicly Owned Water Systems

The community demand for waLer 1s readlly d1visib3 into market

segments served by different supply Systems._ An overview of these

TABLE 5

OVERVIEW OF CLASSES OF WATER USERS’ AND ALTERNATE
" SOURCES OF SUPPLY IN FAIRBANKS, 1967 |

Usexs = SRR ' Supply
) (ﬁ) mﬁnicipal utlility system

1.  Households 1.
. S » 1.0 (b) individual wells
2. Commexrcial and Industrial 2, (a) municipal utility system .
Enterprises, including ' 2. (b) individual wells .
.7 Unlversity . : ‘
3. Military Lstabliuhments o 3. individual wells
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The preceding discu sion of water supply conditLons mos t]y concerned

"drilling individual wells outside-the present city‘boundaries. Additional

1nsight and supporting evidence into water: supply conditions are - supplied

by operatlon o£ theve oLher water syurems (hé%ing, l96/a) Foz example,

the dnnual water requiremcnt of bort Wainwrlght is dpproxlmately 650 le~"x

: lion gallons ' Thlq rcquirum@nt is sarisfied by the opexatlon of Lwo

indepcndent wells of approximately 150 fcet in depth ’ Although the wateinA"

o table rhere begins ‘at 15 to ?O feet below surfdce, its qualiny 13 unaCVA
ceptable. Consequently, watex ie taken fLom 100 foot levelq. .Prlor co" -
' V“'treatmant the water quality 1S 9 5. parts iron pex mil]ton well in

7 'excess of the O 3 qtandard

The municipal utility system, near]y parallel to CLty boundarlce,

is adcquately described by evexal publiahed reports (haximg, 1967a)

Qualitv Problems f01 Busine ses and Households

The busineus and houqehold_sectors of Lhe communtty face special
restlictlve water supp]y conditionq, most of which are’ quality in natuxe.
For vummary-purposes, these problemS are listed for two areas: (l) areas

&exved by rhe Munlcipal Utiltty Syetem, (2) areas %erved by individuql

wellu, 1f at all.

Business and residences situated on the IMUS system are at a distinect

advantage in most instances. The drawbacks of city water supply are

. velatively few, namely (a) discoloration which would affecc few-indus%
tfial»uaes and_(b)‘téste and odox generally considered.less desirtable

“than University or Pioneet'Wells quality, but well within miniﬁUm public

' hea}th standavds. In addition, whether residents have public sewer

TETI e L
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‘availabla oY not,ZCity water 1s ggneralvingdrance against the risks of

ot

~ gerious and harmful contamination. In certain areas, especlally

Haﬁilton Acres; selected individual wells provide,watef of a higher -

quality than available from Lhe City. Under these circumotances,A

: mandatoxy connection <rogu1ations lnitial1y geem to contradict good
SENSEe. Por ‘the most part, the . benefjts of a mandatory utility conw,w.ﬁﬂf_TA_'
A nections rule far outweigh indiv1dual injurleo in special circum-

'stanGQSu Howover, the geographic availability of utility connectlons -

tod@y:i nowhare close to providlng service to the majdiity of localr; "i'

residents, a-matter discussed in’the~following section.

. [ L
Outstde of the city limits warer supply problems are more oevexe;,

(see Tablea 4 and 5 ) An inoxoaeing nunber of commerclal pntexprjscs
is 1ocatad in this area, and rbe 1argest_amount of new_ residential
conﬂtruchon occurs in it;v Recent studles indicated major problems,

several of which are listed as follows--

(1} A high proportion of households, in acquiring a water sourcéfwere';

forcéd'to purchase (a) a well of unknown depth in being drilled,
(b) make several,attempts'at locating water, (c) a well with poor_o*x‘

suitable water flow or quallty, For example,'houseoVconetruht&d prior -

to locating adequate water oft@u utilized extexna] COTEidOI? from a

second well to the residence. Many homes remain without an individual,

operating well of any tYpe._"Appfokimateiy Qnémhalf of the households A
visited recently reported serious cost difficulties of the above

three types.

(2) Water supply problems represent a serious barrier to real estate

financing., Without an "adequate" well and its required water quality,




1ong Lerm 1eaL estaLe flnancing is prohlbited i. e, THA financing.A In
,Vone recent Jnutanac, a home was bujlt on-a construction loan according :

to the FHA deslgn and peciflcattons, but a trace of. detergent appealed

"vln the well whlch forbade permanent financing . In many 1nstancee, resi~

o
S

esrdtc coqu not be sold at a reasonab]e prlcc under any other Lerms.

Still worse, ucveral homeu ited, which were PHA financed, brobab]y

could not be refinanced at any lator tlmc unless public ut:liLy gervices -

'éayg_extended greatly; : -«";“ v'f': Vg_

(3) The public: healtb and perqona] risks. in ut:llZing a private dom@stic

B R

'well are potentia]ly quite serious. The very soil and underground conf"

ditions which 1im1t Wdter f}ow and quality also contro] the dis chargé :

of human wastgn._ Sballow gxoundwatar wells, frequent in certazn cgtab~

? (\). 5*ii$ﬁéd”5ééﬁibn of havrbanks, are pavticuldrly exposed to these risks.

. . Addjtjanal buxld ng and the conttnuation of Lh@ plesent ,ituaﬁion

almost Lertainly will lead to a progre sively wors ening situarLon,-

Urban growth, normally ass ociaied with higher population density per

acre, will aggravate chese'cénhiﬁiohé, ’An of fsetting fédtor, which

1 reduces population denéity,'is wide incidence of unbuildable 1and.
Taken~together the- above oituaLnon clearly constiLutcs a major

public poltcy problem for loaal governmﬁnt. The direct economic 1mp11w

R

L

'ation “alone constitute a crmLical factor inhLbLLLng the groth of

thi¢ urban area, -
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Economlc Implications

', The pxevailing uoila dnd water condjtions consfitute a major arcaj

' 'of concarn. They vitally affect individual hougeholds as homcownexs

and renters. 'They:are atmajor—pxoblem to attxacting new.industry&"'

’local governmental agenciles are directLy concomned in terms of offering s

pub]ic uLility service99 malntajning public health sfandarda and jn

urban planningA Taken altogether Lhe sltuation 1epragenLe a yrlgﬁ,§ agle T -

_case for public pldnnln and outriﬁht inrexvention into'local come — -

| B Jatruation markcfs, far gred?er than normaliy practieed.' 1hiq ia

~

espacially appropriate in governimg'water suppli@a and waste disposalo

_‘7In that par?iculax area, indivlduals are fully capable of directly

'>_dffect1ng Lhc water supply of neighboxs and potentially causing griakus ' - ; ;;
%;;:;-:pe;ltnA;;sks to their family and.the-community at.large° »Worse—yrmﬁﬂmghwr, o §
.$~) A d&fions are not a sltuation wilth whiuh 5 "rcaoondble :

V>% Y-J,‘pérson" (egge, ﬁigrant worker, loca} xeuxdenr) is expectod to be

The implicatlons of this segment of the report are several. They
: .

;remm:
() :éoil and: water conditions increase coné;ructioﬁ coétsbqutsi¢¢
city”baundaries materially¢ | |
(2) Un uvual Financial risks are borne by those who construct’ ‘residences,  ”_: SRRE

';ise.,ilikelihood of not locating water, acQuiring poor quality_ :
 nwaﬁer and subséquent difficulties'in finénbing._ o

(3y Significant amounts of land within the Tairbanks uﬁban area are

'ﬁﬁbuildable at present, Land so classified corresponds closely ’ R

4
)
-
4
;3
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. poor quality;

() aThe deve]opimg and urbani ing poxtions of the borough oontaiﬂ a

_with' the areas in which‘watér éﬁpblieé‘areiamplég but likely of

i']arger proportion of unbuildab]e 1and Lhan thp present urban areﬂ~,i,,”f:{

An indllerL ”benefit" of thls phenomenon is rhe necesoarily hiﬂh A

‘ o geographic dLSporeion of homes as. residential areas expdnd. 7

(5) Many areas of Lhe Bozough mi?hr be upgraded' in terms of build~

ab:llty. Thp fixst major’ sLep Ln this directlan is land cieariﬂﬂ SRR

and draining. These actjv1tieq uhould precede conotruction by -

sevetal~yearé, (Sec alsa the qection on local geology )

v/
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B area is an importdnt malket.v, e =

_sented in the-preceding three éhaptexs, have affected the'growth'of S T

VI

'CRITIQUE OF NATURAL RESOURCE-BASED INDUSTRIES

_ Introduction

The. physical conditions which exist in’thefBoroughfarea, Qnd pre--

,v"basic”»industry. vThese naturalfresourcewbased iﬁdustries are'very';;;w,,m;5ﬁk,m'

'important and rcpxesent bus1nesses which expoxr most of their producta

to other areas, In Lhe case of coal pyodUctLon, the 1mmedxatc Borough._

The attxaction'of,new industry’to Faifbanks,is oﬁe Way~of s timu-

'-latjng Lhe 10@31 econOmic base. “However;,édn jdering Lh@ mattors alfeadyW*

discueoed§ several restrictive’ questions might be asked~-What type of

lndustry complement and aggravate Lhe problemg of di], cOLl and water

o condltions? tht 1ndust1ios, glvcn condltioms of demamd for its productg,

‘would diversify and streugthen the region‘s economic baSe for longer

term growth? Considering natural resource scarcity and demand condition65 

‘what iqdustries appear likely to prosper or be éttracted to ‘Falrbanks?

_Answers to these questions comprise the content of this chapter.

The specific purposes of the chapter are-- .

(1)  To indicate the types of natural resource-based industries which

re likely to prosper, and
(2) " To examine how these industries would contribute to an expanding
economic base in the Borough.

" The region's economy, once principally dépendent upon. gold mining,_'
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(ﬂj'has changed dramatically im ité.dépepdence upon basic industry (Bels,

LN

"',_1966)¢A For purposeé of this report, business cdnditioﬁs and oﬁportuni~~,

tles in mining, agxlculhuxe, foxestry and fLsheries will be discu sed. o

Alaqkan Production

Recent Minerdl Yearbooks (MdlonL and Hold%woth 1964, P 2) reporL

aAateady rige in total aneral production since 1944 for Alaska, For

'_  examp]e, irOm %2? milljon of output in 3960 it rose to about 883 million

‘1n l965;» The effect of- this increase on the Borough is more apparent

with a breakdowu of produmtion into the following categorles.',(See :

Table 6.) |
© TABLE 6
VALUE OF MINERAL PRODUCTION IN ALASKA BY
MAJOR COMMODITY GROUP, 1960 AND 1965
(in millions of dollars)

. . TR , Change Percent

Lo o JABes 1960 - in Value Lhange
Metals, Stome, Misc.  § 7,911 § 8,565 . § -656 -~ 7.6
Coal | 5,878 6,318 440 - 7.0
01l and Gas 36,775 1,49 435,279 +42300.0
Sand, Gravel | 33,925 5,483 - 428,442+ 500.0

$84,489 - $21,862

Increases were registered in oil and gas, and sand and gravel pro~-

 ductdon, while metals and coal output decreased in value. The economy.
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“ofAInterior Alaska has not been directly influenced?by'oil andrgas.
(Expiofatiaﬁ»activity on thevArcéié Slope, nf_éoﬁrsé, ié felt indi-.

: réctly iﬁ Fairbénks;) Sand and_gravel‘mining is diredtly»detiﬁéd,from'

public works and pfivate constructlion. - Sand,and,gravel:arq not "export~ |

~able" commédities and their production often is considered as creating'

no new mineral wealth, i.e., it should be considered as part of the
convtruction industry. Likewlse, coal production, averaging'$5 té $67f

mll]ion annua]ly, is a commodity whach is plesently nonwexportable

,_(Connor, 1965) ‘ Conceivably, experimonts in coke blendjng might improve

:'vthe fesource posdtion of this relatlvely small indu try. Up to the
'v>precent tine, the outlook for this tachnological breakthrough remain
bleak, With increasing‘price and service competltion from oil‘andr.
"u;"natural'gas for'heating, and atomic minefaIS'fdr enérgy overilgnggg_
perjod@, coal production will become -less fea%ib)e »Exiéting coal v',
deposlts repre;ent an important resource, and ovory effort should be .

! madé to sﬁimulate prdduction immediaﬁely and'to locate new uses and ;”7

markets,

Sources of Information and Organization of Mining Districts

Soveral oystems of d@fnning mluing dlutrLCtS and indexnng 1niorm

| wation about them have been dgvioed (Ram%ome and Kerns, }95&, p..i

~and Wolff, 1964 P 358 364). The three chLef ysrems axe based Of~= B

r(i) ,U.'S.‘Ceological Survey regions and dlstricts, o |
(2)v U, s, éeologica; Survey qﬁadrangle.map sys fem, and.

(3)V'U. S. Bureau of Mines regilons, districts andrsubdistricts.

The U. 8. Geologlcal Survey system is not used as extensi?ely.as

s S e
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N the'others. Its use tv chiefly in deucribing Survey activitiCQ. The B
Buxeau of Mine& 1ystcm is defined by Ransome and Kerns in u. 8. Bureau

,of Mines Information Circulax 7679, and is baﬁed,on histqrical'classiw ;

ficatxonq set. up by the miners and the courts. The'quad%angle syetemA

is a merhcd of Leferring all mines and g prOSpacts to “the uaps- of paxtic~ji

ular. qundrangleb., e

ThL local~rcgion has long been kirown aC LhP Fairbanks mining

>‘d;"tr1ct 1here are” fouf cparate areas withln rhis di*trict.
v(i); Tho largest”and mosL important consist& of the 1odcs and placeré-
disfributed axound Pedro Dome and along the Chatanika River, and around
Eat@x~Domevnegﬂ»hairbanks.
’~(2) Tha:ﬁppﬁg;Chéna.

(3) The upper 3alcha.-

o ( ) (4) Ihe Richaxdoon or Teﬁderfoot distrlct which is near the Rlchéxdsou
Roadhouue 60 miles‘south of bddrhanksu Tha 1ddt thxoe are’ placor dise
twlcts wi th. historics of smdll sporadic production.

Al] of thesa dlqtrchs are located paxtjally thhxn the Borough;
Iﬁ-the Uf S. Bureau of Mines system,.the Borough is invﬁhe Fairbanks

‘diétriétipf'the.Yukoﬁ*River regionf The Falrbanlks énd-uppef‘Chena nines
are iﬁ the'Féirbénks supdistrict., The $alcha and Richardson mines are.fb
in the Sal&ha ﬁuﬁdistxict; In the quadrangle system, mines are locat@d,
chiefly in tho Faitbanku, Lthngood with a f@w in Ci?cle and Big D@lta '
quadrangles. | | o

1he Uo S. Caological Survey matntains the most extensjve biblﬂogw

raphy on the mineral depoaits of Alas ka.A Both the Survey and the State

~ Division of Mines and Minerals have compiled extensive invenLory
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‘ information’ébout:deposits.'-All of‘theée rdferenceé“are indéxed'by

quadrangle, and aCCOLdJngJy 1t is necea%ary Lo know the quadlangle.

in which a deposit ig located in oxdex to use thLo 1iterature. . |
‘AlaskanAlpcation'maps and lists of Geologic,SQrvey publications' 

ihéld&é depbsits of.chfomite,fcéﬁalt, nickel, and plaﬁinum§ cbéﬁéf,ri;

lead énd ziﬁc;_mblybdenum, tin éndttungétén; antimohy,'bismuth and

‘ mércury; lode"g01d;ahd‘silver; placer goid' iron; and industrial and

construction minerals. The)e axe 1boued as mineral resource maps

(MR Series) For an extenoive bLb]iography, see Handbook for lhe

>~: Alaukan Prospector (Wolff 1964; p. 379 406) and the bjbtlography

segmont of this report.

Overview of Metallic Operation37 v;mvx2 '

. Plager Gold., Nearby gold dapoéits discovered in 1902, led
directly to the creation of Falrbanks as a cilty. The mining district

has_ produced about 7,500,000 to 8,000,000vounCes of placer gold, which

AréprESQnté approximately 37 perceht of the total production of Alaska.

The value of this gold iu:today‘s pfices is’we11Qin excess of $200

mill@pn.;

,ThevFairbéHKS'mining.diétrict'déveloped5slowly because the placers -

in many placas were buripd under thick blankets of muck . Thus, mlning

qoon bacamn an activity for well- finanued individuals ot companies.

) CorreSpondlngly, it was not.for‘poorly @quipped'and financed "stampeders.
.Primarily, qnderground‘methodg were employed in placer gold productilon.
" During the sunmer of 1903, the outputvwaé $40,000; Annual production

- reached a peak of apprQXimatély 517,00010unces in 1909,,then,deciined :




5 n
' 1{ } about 17 OOD ounces in ]927 A new dredéing progiam resulted in a
steady anrease in production By 1940 production of placer gold we
about $7,000,000 (or about 200, OOO ounges) After wOrld War LI, pro=
duction climbed until in 1950 a production o£ about 83, 600 000 was ‘v;‘
7 achieved (310 175 OOO for a11 of Alaska) This gradually declined
e until with thc shu@ting down of the 1aat dredge, pldcer gold produvtlox

. in the Ealxbanks Di&trict beramp a mattur of what 5. 01 ) qmall mines

could produca. Tha UeS.o.R.&M Co. sti?l maintain% an’ office Ln Falx~

,'bﬂnksipo uppoxt Lts two dredgeq 1n Lhe KOyukuk and, in the Fortymile
) districts. Ar pres&ﬂﬁ, thexe are 6 small pldcar gold mines’ operating _1

near’Fairbankﬂ and one on the Upper Chena. Annual produccion probdbly :

s leae than ongwquartew oi a millLon dollars.

WLthouL an inwreﬂae in. the salliug price of gold (or an oquighL _

Ldy), the outlook for gald plsaez mining in the Fairbankg distyict

ié bl&ak, Thexe aye pldcers of unknown magniLudc which might ju tify

fhe r@qumptjon of 2 or 3 dredges and- several dragline opexations. A

higher $elling-prtaes an annualvproduction of placer gold of 1 to 2

million d031axs eas ily could result, Much of the reserves of the areauf L
‘axe deeply burled undcr muck and this condition xequireu cxtenslve
v hydrawiic spripping. TO;stimulateuproduction, sultable stripping regUwf

laﬁim@s;lldw,taxes, and buildimgiatandards_wi;l be required. Conflict~

ing 1and_uees, éauch_asvbyrhomezsite's9 must be considered in assessing.

the value of its resurrectlon,

s R

Lode Gold Soon after the plavero were diacovered jn the minimg

dlstrict a qearch bagan for'the ]ode source of the gold. Activity

()

N
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.iﬁqreasad fap@dly,and reached é cljmax aboﬁt‘i913 Vdny of Lhe vantur q
wexe'illmadvised, ﬁhereby éausimg a temporary decline oi local gold

productidn, Howaver, output did genera]]y inaxease unti3 1938.' At :

': thémvtime,éhere wera»ll mines operatingo,employing_a Fotgl of llQ;men2  
yd(@enritorial"Diviéion of Minés‘Annual”Réport,7i9385;'7By 19§Ogvth@rel“
were Only 7 operaLing mineu, employing 84 men.'"""fﬁ"

Lode gold pxoduction was about 164, OOO ounues in 193). Figﬁteé
for Lhe five year or 80 durtng which mjning confinued priox 0 WOTld
XVWar II are not readi)y avallab]e. chever, 50 OOO ounces to 100 OOO |
oun¢e$~a,yea: is a reasonabla.producﬁion?gﬁp;m@te.; Gold lada mlnes were .

shut déwn by‘IQW'during Wo%ld Wér&il énd.dié hoﬁ*raeopen 1ocally10r |
v’natibﬁally. There have Eeen a fawfnew sﬁall pa£cﬁér4operatéd Ventuféﬁ -

-thathhévg.beeﬂ,short 1ived, and'ihgigniﬁicahé in tefms of étimuléhiﬁéﬁﬁ%w

- the Borough ecénomy7 | o o

vPreseﬁtly, there is ééﬁe iﬁtéreéﬁ in,lﬁdé é;ld miﬁing,1 Foi exaﬁw

ple, the Keystone Mining Company has consolidated a group of claims

’ - extending along a belt about 3 niles long in the Pedvo Dome area: One

"_small mine is 1n operation~tﬁere, ahd-?ha'areAis beingftreaﬁed at the
.{Cleary Hil] mikl.. | ; -

A resaarch projeét by Lhe U. 8. Bureau>of Min@q and the Univew iﬁy
of Alaaka concerns the design of a mining and miliing &y@tcm quifably
:'adapted to the Dairbankg gold 1odes. 1h@ purpose of this projact i@ to -
A@rrive at an approximate cost pexr ton relative to gonvenrional methmds .
of production. The projacguwillA@utliuauanwafficient-miningiand mil1img
>syatem;'and'potential opérdﬁorsumigﬁﬁ @étimate-ﬁhe approximaﬁe miﬂimumv

_ . scale necessary for profitable mining. The preliminary estimate of




Avthiq cost is about $40 to $75 per ton, dep@nding upon the size of cpexaw

} of go]d pxobably wi]l be neccssary befoxe modgrately Jaxgo ploduction’

i could begin» ‘Aqsuming thatisufticient ore could be extracted vit is en- o

,pacityuof'lJO tons per day.  Such a mill (operated 250 day@ per year){A
;wauld manufacturc “an annual output of 37 500 tona at an- esLimaLed valu@
'aof $J 8/) OOO A latge group of existingm jzed claim must bo assemb]ed
v:vin ordar ior an. induutry with Lhis technology to opelate. Iﬂ'additioﬁ, “‘Z
-'existing pldut and equipment mnugt be sgrapped in starting a new company

- of- thls

(but nok in th@ir order of praducrﬁon), these 0ampa are situatcd at
. thevfollowing locationc‘; Tolovana (Ljvengocd), Circle, Chanda]ar,

o Koyékuk Hughes, Manley Hot Springm, Rampart, Melozitna, Chistochinas'
‘Iditarod.’ The future impovrancc o£ Lhexe mining distrlcts s almo
iﬁpossible to assess. They_dapend upon the price and cost situation

V”in the years_aheadg.rUndér,favorable conditions, including éAfiée’iﬁ>

- For example, the Chanﬂalarndistrigt,‘which contains undeveloped gold
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tion. Lt iq unlikely that wufficient ore, of tho necessary grade, can be :

deveiaped for any sustained Operation. That ig; an inorease in the price

tilely possible that everal qmall mineo could uupply a m111 with a ca~

ft;ypcn— ey

So fars only gold mjning in the Borough itself haﬂ been cong idcfcd. o

Fairbanks 1 the t;ade center for several gold mlning caups in ﬁhe

w*lnﬁeriar” A Lhdﬂg& in aning actjviuj in Lhcac disﬁrict 1o qulvkly

felt in Faifbanka  In the ocder of their economic fﬁes to Faixbanks

,-~,,”-;u I —«x:.—v,;\‘ S

FOftYmile Eagle Ruby,vBonnifieldr Chigsana, McGrath7 Innoko; and'“'

Sellimgfprice, 2 to 3 million dollars per year might‘be produiced.

lodes, may begim,néw productiéﬁ'without a rise in price and could easily

“produce $250,000 per year for several years.




*f.‘antimony pxospccto along a belt several miles long. (S@e Plate 1. )
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””3SiIVGrf‘Lead - There are a number of nearby leadwsi]vei and

Product&on from them has baeu sporadia and small., At present, two i

e

' .new.prospective opexations are being explored. Very likely, these

would héve‘to*be selectively nined in ordexr: to .develop. In the event

that proSpectinéﬂkéveals thatja lafger body of*bre eXiéts;'thén only R

mall productlom on a su*rained basis would be forthcoming. The %‘”‘
‘ PYLC@ Of silver s Oxpected to increaae o 1968ar Thia probably will .

vlead to an increaq& in proapecting activiry.

Lt

Tqubten.. Tdnésteh-has'beéﬁ'produced!occﬂsiomally in Interior
o Alaskn when ‘the selltﬁg prdce was high. Praductianufrom the Fairbanks
d&atrivahga,b9en about 4000 unit% (?O pound ach) of WO3 It is

' exp@cted that~only.qmall re%erve might be, fouud,wifh addi(ional proem',

peatiﬁ@;“aﬁd;it“i doubfful 1£ thic Lnduﬂtry Could_ba oived.

J’;*é§£$ﬁg§g$' Antiﬁony is és%oéiatedﬂwiéhiqertaiﬁ'gold lodes,éndg”muié;@a -
' dépoaiﬁs of the 1aadwsil§er belt; Total‘prOdﬁctiCn'ofvéntimony ore

from the Féirbanks diétrictvhas'been about 2,500 tons.;;The Stampedei :;

Miﬁa in»the»Kantiéhna'district has:produéed slightly mote. Totalv_ |
r&sng&éiﬁor bpth»diatridts‘arefesﬁimaﬁediat only 100 tons of high-~

grade ove and 10,000 tons of low-grade, or submarginal material.

Coppex. There are no significant copper prospects within the
.y Bo#bugh; The deposit at Bornite on the Kobuk River ls teoo distant to -
- penevate significant econbmi¢»ef£ect$ in the Borough. Thefé are at

least two copper deposits undefwinvastigatiOn in the Valdez Creek




v» district in the AlaQKan Range qouth of Fairbdnks.‘

. eotimato the feavibility of productlon.

_the;loqal_area.

: StructuréS¢

’hag been quarLied occasionally for oxnamental stone.

“Also,

94
1 ié too eérly'fo‘

However, almost certainly,,M

copper will be mined near Lhe Borougb if th current pxicp and demand

out Look fOIJgopper continues.‘

Non~metal]ic Pxoduct%'

R

_ﬂ Sand, gravel and crushed stone are oxtracted in varioud grddeo Ln  (
1hey are ueed chiefly for xoad con%truction and concrete
Tho annual productlon varies directly with the volume of

contracL conatructiom (Bear]ey and Harnng, 1965), and these 1ocal sup»

'plLeJ axe not sufficiently high grade to Justify GHmeont to dibtant :

construction sites in Alaskaw A bmal1 deposit of . white marble at. Pox
Skain at Moose
Bluff has been used in oome new buildings ar ‘the Univergjry of Alsska.

*very cma]l diounts of - Birch cr@ek “chist and Omejslate unitﬁ*of

= the pxemordovician,rocks have been used.

.Vl965, appfoximateJy 6600“élaims in'the Staﬁe were

;.Mines and Mxnerals-Annual Report for 196), p. 17).

- Exploratlon and Government Agencles

L - . . . ' 7, . s v
In splte of the low level current production,’the dormant mining

industrf:of the Interior dfawsuéonsiderable trade to Falrbanks. In

”retained”;bi anﬁuél7r:
womk at an QQCimdtGd value of SlOO per claim.‘ In: Central Alaska, aboutr-
4180 000 was expended by pr:vate industry for>e%ploration (DLVLSlOﬂ of |
‘Statewlde, the U, S.‘
Geologica]aSurvey spentiabour $3,000 OOO'forbexplbration the ﬁ S;

Bureau of Mj_nec $470 000 and the StdLe Division of Mlncs and Mineralq

: $388 000.
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rkfy‘x' General Obsexvations on Future of therMineral Indus tyy

- The following'regapitulétion represents someﬁhing between a

“realistic and optimistib view. (Seé Table 7.)

1

TABLE 7

* FOR INTERIOR ALASKA, AS OF 1966

punval Productlon (in 000 dollars)
Minimum Realistic . = Optimistic

tCéﬁmoﬁitvaroup> o e - 'Projettiqn‘ v “gggimgg%ﬁsﬂj
Placer Gold - a0 3,000

Lode Goxd . 50 . o 2,000

| Silver; Lead, Aﬂti@onyx5  o . 0 ,"‘ l,OOOf
fungsten o 00
1'bii*éhd'cési* 1, S - ﬁo&é kﬁown%in iﬁﬁéridr; -Sbméiﬁbance

for discovéries, may bring in-a few
~million dollars aunnually eventually.

- Coal - R . 4,000 C5,0000
: ST = _ Declining after natural gas becomes
‘avallable. Mines are outside the
Borough, but almost entlre output -
‘goes to Borough.

Sand and Gravel S 8,000 | 10,000

© Aunually, but depends on construction ‘

‘spending, chiefly for roads.

Copper ‘ Very speculative; may range from

TOTAL = ALL CATEGORIES 12,250

ESTIMATED RANGE OF ANNUAL MINING PRODUCTION- . . . .




96

* * L . e Ag}iculturci FE £ v

‘Production Situation
-To.a iarge extent the growth of ah agricultﬁral base in Alaska’has ,
“;been restrlcted by public land pollcies. Durimg Lhe early years of

. minLng and settlement, acquiring title to pub]lc Jandu proved especially

'difficult (Cooley, }966) Homesteadimg ﬂncreased avai]able agrirultulal
_mland very slow]y,rand farm units soon proved too omall and scattered for f
- efiective—fd:m maﬂagemenL (Loll 1965) In Lhc enttre State, approxiw -
o matgiy;one huqd;ea.enterprises might be called commelcial” farmg in  ’  
l§665 and.thisrgroupAacééuﬁted fdr over 90 percemu,of.mayketeduagp$cul~f
'tUrél{ouﬁputa’ﬁOverall ﬁroduptigﬁli$:diyi§ed ihmb sglécﬁed prddﬁc§j ' |
8roupé'BYLﬁhévBureau'of‘Cenﬁné and-showﬁ in Table 8;% |
7;—_5iThe_ﬁositiQn,of aériduiture in thevimmediéta Borbugh aréé:is', ﬂ;*;;. _

complicated by seVbral facLors. They'are«»

‘(15 Competing uges of land, 1.e., sale of Creamer's Dairy for
'commaxcidl and resldentia) uoeso Jx%%f'”'

(@) Shortage of cleared and accessmble ébntiguous land classified

as "sultable" for agricultural purposes. (See Chapter 5.)
(3) Sharp seasonal growing>seésons.whiéh limit production, and the
Cerespondingfwide practice of férmérs holding,other,jobs,

- e.g., farming paﬁfwtime, (See Chapter 3.)

,(4)‘ Unfavorable cost conditions, especially pertaining to land
< ”“, o prices and wages, and less extensilvely: to transportation

(Haring, 1965).




TABLE 8
Selected Farm-Chanaetexiétics,ﬁgﬁ';U, L » N o
. © Aldgka, 1959 end 1964 . T T T
: Category o c-~ - 0 .. 1964 . 1959 .  Chemge
f : lli:Number, acreage, va]ue . . A R
: " a, No. of famms S 382 367. . =15
i b. Average size farm (acreq) 5,129 2,420 42,709 L
Ce. VaJue per acre ($) S L 9.17 24,82 .o~13.585
2. Type ,Df fa'rmss,(_No.) L R . R
~a. Fleld crops S » 34 3 I
“ b - chetable S Rt T S0 5
c. . Poultry - - 16 : 19 -3
d. Dairy A - 62 1 73 ~11
. e. Livestoak o ,j S T 28 R Y A
*(wj’_- 3. Value of products sold (g) - o s e af*ﬂﬁkﬁJ‘:
e . a.  Fleld crops o .. 790,398 581,273 . 4209,125
i "~ be Vegetables = - o ©118,150 0 0 187,975 - 69,825
c. ‘Poultry _ 266,072 317,266 ~ 51,194
d.” Dalry | ) 2,040,519 1,634,700  +405,819
o 7rres Livestock . 426,685 415,255 oo+ 11,430 SRR
4. Farms by annual sales class - A ' | E ‘;7'! r
540,000 & more \ 33 | 20 +13
é 20,000 = 39,999 "o rnaei s 286 . .. 3% - -8
1.10,000 =~ 19_999 - o ' 30 L Ah S -l4
under 10,000 i e x22 85 +37
| | 213" 185 - 428
LT
‘Source: Bureau oi Census, 1964 Ccn us of Agriculture,

Trendsfofecting Growth

The survival of an agricultural sector in the Borough is econom-

ically desixab1e,in mény respects. Most important 1s the incomewépending
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[y effect of Aldskans purcha81ng lacally pxoduced producLs. .The mdnéy

incoue stream, oLherwise dlrectod to other areds, is contained localJy.

That is, successful selllng of local agricultural products represents

a’ substituto for impor(ing comparable goods.

Several factoxs and trendu pxobably wil1 dictate Lhe pace at: which

. this industry w1ll prospex or decline.{ These,aremw‘

(1) The degree to-which public lanasfére,ﬁadeva?ailable;to privéte
,acqutoition, i e.,'txansfer of federal lands to StaLe and localv
government and jndivldualu.b |

(2).)Impxoved Cransportation-modé$.and ratés, i,e;, #ecengly imQUguwr

rated Sea-Land service to Alaska facilitates more buying from

outuide,

preferences., -

(4) Continuaed ekpansion of Alaskaﬁ ﬁafkets, l.e., favo%éﬁle busi-
: HQSQ condltionw.

o (5) :Sufficient Low-cost financing.v

Rl A erknd

Current'Situation

“Commercial fore try invAlaska'has evolved slowly from the South~-

Feagtern reglon (Harlng and Massile, 1966) By 1966, middle~sized sawmills

‘'were operating at Haines, and were being'revived in the Susitna area

near Anchorage. The wood ploducts industay of Interior Alaska remained

‘ very Small, a condition apparent jn TabJeo 9 and 10 The BorOugh area_
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'v'¢bppaihé_sevefallcéﬁvéﬁtignalvsanills and’houﬁelbgjéperatioﬁé, éifew
'_‘of.whicﬁ:opératé duriﬁg‘the wiﬁtef mdnéhs.: Thevtotal‘eﬁplqymengbfactcr”
i$ e£paﬁding9[But'cdrrently less fﬂan 100vpérsonélare bn,én anﬁual

frate basis..

TABL_E }'9 R L o

i vonumn OF.1OGS .CONSUMED. IN ALASKA ACCORDING
- TOPLANT LOCATION AND TREE SPECIBS oo . .

Geographic Location - :  Volume of 7 ' Speciés¥biStrib0tidn
And Plant Type - Production -of Pxoduction+ '

L o _ _ 3 Western = Sitka
e Moews ftoo oMobd. ft. Hemlock Spruce’

© Coastal-total. 66,352 394,022 53 46
' pmdlls S 53,010 - 314,791 - 50 o o .28
111E 13342 79,231 1.0 18

Interior=total | ;,’ o ;686‘ ) 4;071 Lk o .
Sawmills B : 656 3,894 L® -
Houselogs o - 30 : L YA ®

¥

State Wide 67,039 398,003 53 . 46

¥ Not Applicablé , ‘ L
~+One percent of "othex'" minor species not included.

SOURCE: Noxthern Forest Dxpeximent SLaLion WOOd Proéessing
- in Alaska - 1961 : ; E iy

961 o T
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TABLE 10 | : AR
“SQMMARV OF FOREST RESCUL B CQARACTERISTICS 'N TNTER7OR ST
ALASKA A4S, 0“* i%s v ’
i[ ‘
Resource Copper River Tanana River Yukon River Kus kokwim “Total
Characge istic. Valley Valiey : ‘ Valley & Riv rer vailey Interior -
J R _‘Alaska*
Ownership of Mainly Federal Primarily stais " Federal - ‘Federal =~
‘Forest Land B.L.M., sone easily accessible LM B.L.M.
' ' ' ‘State and'’ private; Federal - : .
private B.L.M. in non~ N
accessible places 5 ‘
_ e o
 Commercial. Approximately VYalley - 2 mil., a Unknown, esti- 100,000 acres Unknowr, but
Forest Land 1 mil. acres Readily accessible - = mated at 10,000 plus adjécenF to estimated at
B - 1 mil. acres _ sq. mi. forest ~ ‘river approx. over 3.1
' .. area o 58, GOO acres - mil. acres
H i .
-Species Mainly Wbite Whitre . j ‘ Mala;y ?bfte Primarily wh_ ——— ‘
LComposition Spruce Spruce 607 i Spruee, ‘Spruce; some.
‘ Hardwood é“”’ } Birch, ASpen and
' ' Cotto wooa
Commercial 1 Valley 7 . Unknown [§aliey .780 Unknown, but
. Timber Volume Readily o (estlmated‘ . Adjacent to estimated in
{bil. bd., ft.) accessible 4 ' 'po-h”t¢a1 = 10) river = .365 excess of
' ' _ i8.78
Estimated is. - Valley 8a- ‘Unknpown Valley, 6 1/2 Unkaown, but
Alicowsblie annual Readily ac- . ‘ adjacent to - estimated in
Cut {mil. b. fr.) cessibie 45° 1 excess of

11,5

¢% Based on majer river
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,Staye of DavelOpmenL

s

.Forestry 1n’1nteriorrAiééka;will expand. ‘The critical ques.tions .
are--where, ﬁroduCing what and how rapid1y7 Certainly the sawmill-.
houselog operatoru will comtinue to expand~operationsf New Operatofsg

S such as commun;py sponsored mdnufacturing (Kearns and Kozely, 1965)

S R T -

wil] enter the market. Local price and.demand condltions 1emain jf

favorable.

Moreover, Lhis forest based indﬁsfr&'éduld expand ignif?cantly

inoa relatlvely short lec with the - aid of the following conditionsw ‘“} .

(1) New acces& roadw to merchantable timber stands,

(2)‘.Innoyations in viver ;ranéportation'and riverside'logging,-

(3) Attraction of a large producer to cut timber 'fﬁom”public’fr"

“lands, é.g.5’aApu1p miIT SR e »rf’¢9%f"

ConLinued gxowth of foreﬂt ploducts manufacturing i% especially

(7).  o nirabla in Intorlor.Alaqka¢ Th@ purchaee of ]ocajly manufactured

products obviously stimulates expansion of the Boraugh economLc deG.

; Moxeovar; many fofe Lry oﬁélatjonsg eige, logglng, might be. echeduled

‘act the violent seasonal patterﬁfof local income réceipts and employment.~

Commerclal fishing in and ﬁear»the Borough is difficult to assess..
- A small volume of this output is sold thfongh the larger supéimarkets,v
and most fres sh fish are sold at sma1l fi&h camps or ordered dixoctly

from remote fishimg sites. A significant volume of salmon, sheefish

and arctlc char arve air freighted to Fairbanks from western and northern

contxawseasonally. WLnter emp]oyment of this type would Lend to counterm L
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»Aiéskaﬁ"communities; Thé major buyersﬁare superﬁafketsband féstauraﬁts;
With' the . contimued 1ntroduction of ireezer proceqsing barges along

Tnterjor waterways, the fxshery vituatlon is gxadually changlng,h Durlng‘
1965 1966 Fairbanks~based barges operated in the lower-Yukoanivefg.and'T
fhls type of operdtion could be expanded profitably. The natuﬁal-resource
position so grossly exceeds the’ present markotable hdrveqt that substa1«
:tiai édvance “in commer¢1a] flehlng and processing could be instituted

jn tha near future. T '”fm'".fr,f~ﬂ -

.jLand Policy Implicationsf

This chapter examined the present[and‘potential scope of dndustrial
operations,which*harvest,the region's natural reSohrées,"Severalgareas
of confliéting'interests are bound to-arise. The major issues are sum-.

marized ag’ fol]ows~~>p3v'~;»

(l) IﬁtGQSiVaumineral exploration and increased -forest utilizaktion

require relatively 1éfge investment in access foads and/or research.
rmhesenaifbmts;muég beHCQﬁaaxgd with,élternaﬁe‘uses“éf‘pﬁblic fﬁnds;
(2) Preﬂently fea ible methodo of mining tend Lo compete with ncjghw‘
boring recreation activities and reoidpnllal cons txuction. |

(3) 'Water QUality regulatioms of the State tend»to reétrict the type
of»fésoufce utilizétién and’kncréasa7costspgf productian, | /

For»the most part, expansion of most resource~using industries in

the Boxough is enttrely possible, However, it can only be accomﬁlished

by - dtamatic and foxccful publlc land policy which will favor thclr
development.. In particular, State qelecLLon and sale of desirable ]and

end federal investment in roads;'exPloration and Other'research'represent

c-gctions which would attractrtheéé industries.
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©APPENDIX A

Specialvﬁibliogfaphy‘on Cold Climate Water Suﬁply and Waété Dispoéal

(Taken from G. L. Mubbu; Water Supply Systems in Permafmoqt Areaq; 1n,

.:.Proceedings Perﬁafrostrlnteruatlonal Conference: Nat. Acad Sel, »Vat.gJ AH_;

_ Res. Council, Publ. No. 1287).,
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. ANNOTATED BIBLIOGRAPRY

1;(N6tegﬁ***.indicates pdﬁii@atidg of prime importance. o
: % indicates publication of importance.)

Or?anlzatlon of BlbllORpohY

A“numberiéffamencmeO'and'ox anlzations havc iqsued publications on S

 the” geology and mineral resources of the arca 1ncluded in Lhe Borough.

Pox a. dlscussinn of Lhece djfferent agen01es, see Wolff (1964, P 370 hOé)

v . SN —

ihe follow1ng bmleogrdphy, although noL complet09 covexs thewmajom~ ‘jiue}-w

.'publlcations that might be conuulted for planning in the Borough. imporw

tant woxks are annotdred The Lypes of publirationq ave cited ds. folJow5°

U; S. Geologlca1.§urvey

»:::—-f,;-: - e

'Wk@wﬁﬁmmlP@km‘v '* jf~‘_va(PJ ‘ i §
[,Bul1etinq ST 5 o "_ :17,*' o (Bﬁll.)_

T7\¢\7.’;1Le7r' Supply Paporq - SRR - '~7'(W,S;) ~

L CHLAE

Open File Repérts o R _ (o. F.)iv
:"Gébiogig ng@fénéié‘ﬁaﬂéW”Jg'Tuk&mm'[f??it(Gsid.)ij B
',._; | "Minéral investigatioﬁ_Maps,: ' 7 | .(My R.).
1 ﬁ@éc:’Geolbgiﬁ inﬁestigéﬁioné , - | ﬂ(I)>
- 7 Aﬁ@ual Répor;s'(ﬁo.longérxissued) ’ ‘7 (Ann. Regt,)_ﬂ'
;Speéialiﬁublicaﬁibﬁé ‘  : ‘. -‘(Spec: Pub.) -

_Topogxaphnu Mdpb
Topogldphic maps at a scale of 1: 250 OOO or about l” = 4 miles héve 
:becn made- for the whole State, Those that cover thevBorough axe Falrs
‘bauks, Livengood Ctrcle, and Big Delta. A vefy small part of the
"Borough ig dncluded-in the hagle,quadrangle. Thése maps cover one aegree

of 1aﬁitude andAthree,degrees’of 1ongitudeAeach, énd,may'be'obtained in
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“simple contour or shaded relief. Eachtiadfang;Qiis divided iptbfi@v L

similar smaller quadrangles, lettered A tévD from bbttom~ﬁo top, and -

‘ numbeﬁed‘l'to 6. from right to'left, Vﬂence;vthe uﬁper right ‘quadrangle ‘

163,360 or 1= Lmile,

iad

D~1 and the lower left, A-6. The smaller;maps;have»a;sCale of
Tl , AR ST T A S et

-LU.‘Sanutéau of Mines AH:’j VV_ S ”'i‘ f’: LT 1;~ e

S Mdmerals Yearbooks o oo T

‘,_ Bulletins (Bull.) ~
: Reports of Investigations ' v _w“[ A(R;‘I,)t -
~_viufoxmation Circulars . . (I. C.)

“Alaska Division of ifines and Miné¥als - |
(formerly Territorial Dept. of Mines) . ... ..

- Annual Reports
.'uInfor@ation Circu1grsv .
Geocheé}cal Reports

Geological Reports

General
In addition to these publications, the bibliographyvlists.booké;' 
~magazine articles, theses reports, and'oth@r soutces of infofmation :

1

under a ''general’ category.

U. 8. Geological Survéy Publications

“Professional Papers

p. 192%%, Areal geology of Alaska, Smith, 1939,7100 p. + 5 maps and
one correlation chart. - : S S '
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The only coimprehensive survey of geology oi Ala ka now, unfortunately, ru

7 old.~ Describes rocks, system by system with each systém taken up by -

 region. Large chart shows coxrelation from region to reglon. Uaps of -

- geology, glaciation, permafrost, reglons, and publloationg for differenr
areas. All thpse maps are now supercedcd : :

264% Pexmafrost and Groundwater in Alaska: Middle Tanana

_ Vallpy, Péwe, 1955, p. 125~130,

N ‘Pegcribes that part of the Tanana Valley between Big Delta and

) Nenana, Contains gections on- physiography, climate and vegetation,.
geology, permafrost, and groundwater. Deals directly with problems ens-
countered at Fairbanks. No data on alluvial plains south of the river,
‘but suggests they may be similar to g1acial outwash plains which have
bctter wvater than the Pailbanks area, :

: P, ?935 Quaternary and engxneering geolopy in the contral pazt of‘
- the Aldskan Range , Wahrhaftig, 1958, 118 p. s
, Paxt I gives a detalled. chxonology of Quaternary glaciql activity ’
- in the Nenana River area. . Should be us eful to anyone WOﬂklng wich tho :
Quaternary deposits south of the Borough. ’ -
p ‘Part 1T describes engineering materials along the railroad wirhr
- size distribution data for sediments, the engLneering aspects of pexrma~
 frost, slumps and earthflows, rockslide and rockfalls, frost heaving
and settling, dcings, individual landslides between miles 349.1 and
357.5. - Thexe are also sections on industrial sites. These descriptions

T ate—applicable Lo parLs of-the. Borough. S

S P 400-B. Geological Survey research 1960
“8ec. 49, “Geochemicals bhpioration Ans Aiaﬂka Chapman and
Shacklette, 1960, p.. 104-107. .

o . Secs, 63. Some thermal effects of a roadway on. permafrogt,
..Greene, Lachenbruch, Brewer, 1960, p. 1l41l~144. :

Sec.. 154, Surficial deposits of Alaska, Karlstrom, p. 333 335

Sec. 186, Thermal contraction cracks and lce~wedges 1A~ .~
- permafrost, Lachenbruch, p. 404406,

- Sec. 167 ~Gontraction. crack polygons, Lachenbxuch,'p; 406m409!j_’

P, 424D, Gcological Survey research. 1961.
: " Sec, 383, Gravity low at Minto TFlats, Alabka, Barnes, 1961
© p.  D254-257. L
Sec., 419%, Eng]neeang geology problem“ in the YukonwKoyukuk ’
lowland, Alaska, Weber, Péwé, p. 371~373.
This short article contalns des cription of 6 surficial map unLtq Sy
easily 1dentifled, and their engineering geology characteristics. Some =
of theue unitq are presenL ‘o’ the Tanana flats within the Borough. s

P, A7SWB. Geological Survey‘research, 1963, Art. 38, Inflqance~
of snow cover on. frost penetration, Krinsley, 1963, p. 144-147.
Six inches appears to be the "critical thickness,' the insulatlng

be vélue goes up sharply after exceeding this depth,.

P LB2#%%, Physiograph{c divisiong of Alaska, Wahrha{tig, 1965

22 p. plus maps.
1he latest and moqt complete analy&iq of the phyqiographv Of Alﬂ&k&-~
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- plus bibliography .. Sopmpr e Phe TAnsma
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. Bulletlng o S ”f “!: fJ“;f,1 ,v

Bull ?Slg The gold placers of the Torfymi]e, Bixch Cxeek, and

© the Falrbanks regions, Alaska, Prindle, 1905, 89 p.

Very early descriptlon of reconnaisqancp geology add p]acers.

: Bull. 293.» “‘The Yukoananana region, Ala ka, Prindle, 1906 27 p

Y x,s Gey LIS HERIE S

01d description of "geology and placet- m;ﬁing district& known at -
that time, excludlng Fairbamks, but anJuding Salcha and Tenderfoot.

Bull 337.  The Falrbanks and Rampart quadrangled, Yukon Tanana

’ Reglon Alas ka, Prindle, with a section on the Rampart Placers, by

F. L. Hess and on water supply of the Fairbankq region by C. C, Covert,

~19087-102 p. - - ol s

:Reconnalssance geology and brief de cription of pldcerv and mining
u@tbodso~ Contains eany stream di%charg@ data. ' :

, Some of the bulletins 345 through 692  have letters following the

| number. These are parts of bulletins titled: 'Mineral resources of -
~Alaska, -report of investigations in (year)." They ave progress reports

and contain short articles which were later expanded iunto full bulleting,

Generally, they do not contain ‘any info:mation not: staLed in.move detail
iu some - later bulletin. :

Bull. 345-D. Occurrence of go]d in the YukoumTanana region,lfti o

' ,Pllndle, 1908, p. 179-186, e

~8hore general: di,CU881onwof 1he*diatrict : _1;w~ S

Bull. 345~F. Water,supply‘of the Falrbanks.district, 1907, Covert,
1908, p. 198~ 205, ‘
Contains diucharge data for s everdl stream% in Lhe diairict
Bull, 379 D.- The&airbanku gold placcr regxon Pxindle and Katz, ,
1908, p. 181-200. e e ebvanlewenlaress e BRSMARREEER T f 00 Do
Sbort degcription of method and costs. : ‘

Bull. 379-E. Water supply of the YukouwTanana regions, ]907 1908,
Covert and Ellsworth, 1908, p. 201-228.
' SLream dis chaxge data ‘and’ discu aion'of potentlal.

Bull, 442-F, Sketch of the geo]ogy of the northeastern part of the -
Fairbankb quadrangle, Prindle, 1930, p. 203-209; Auriferous quartz veins
in the TFairbanks district, p. 210-229, Prindle; Placer mining in the
Yukon~-Tanana Reglon, Lllgworth, P 230 -245; Water supply of the Yukon~

Tanana Region, 1909, Pllsworth, pe 251 283,

Bull, 480- G Placer. mtnung in the. Yukoananana region, p. 153~l/?
Watetr supply of the Yukoananana region 1910, Ellsworth and Parker,
1911, p. 173-217. -

Bull. 520-H. Placer mining in the Falrbanks and the Cixcle districts, -

“pe 240-245; Watey supply of baitbank&s oalchaket, and Cixcle dLeri<L59

p. 246+ ?/O Ellsworth, 1912.

e



"11*but'i& stilL ugeful for locarions and dpucriptjons. '

- p. 229-238..

S

e Bﬁ]l 525%, A geologica] reconnalgsance of Lhe‘Fai:bdnks quadrangleg v'
- Alaska, with a detailed description of the Falrbanks district-and-an

account of lode mining near Fairbanks, Prindle, Smith, Katz, 1913, 220 p.-
pluo_topogrdphxc and g@o]ogical maps of the region and district. -

“ Although old, some of ‘the rock deucriptiona in this bulletin dTP
still of great value to 86010g1$tu. The descriptions of p‘acar mining -~
-methods are chiefly of historical value, but the tables. of thickness and

- width of the gold occutrences &fe pertinent. There 1z a sectlom'oﬁgﬁﬁférf7
5 " Most of the information on lodes is supercedeéd by Bulletin 8

T Bull. 538, A geologlc reconnalssance of the Clrcle quadranple, ' ‘f ‘
gAlaska, Prindle, 1913,.82 p. plus maps. U

- “Early rcconnaissanca report covering muah of the area bctweeu ﬁhe’q o
~- Yukon-and: the Tanana Rivers. - Describes all phases of geography, and ‘has

L detalled des cription& of all the rocks, including glacial deposits and -
- alluvial deposits. Placers of the Circle district are described and l;’;,
' other placera of the. area excluding the Fairbanks dnvtrict. ."” L

. Bu]l 542 F. Lode mining near Fdirbankq, placer mining in the
~ Yukon~Tanana vegion; Water supp]y of the Yukon-Tanana reglon, 1912
‘%Smlth, ELlaworth, and Davenport, 1913, p. l3/v?78 e I

e Bhl] 5921, Loda minﬁng near Pairbanks, P]acex mining im the ff;

Yukon»Tdnana rogion Chdpln, 1914, P 321«369

BuLl 6?? G. Minxng in the Pairbanks diqtricL Eakin, 1915

Bull. 649k Antimoﬁy deposits of Alaska, Brooks, 1916, 67 p. -
—at GeblogiC-oacurrence of ore, classification, distribution and age of
deposits. - General geologlc descriptions ave given for the lodes in the
o Fairbanks district, -detailed deorriptions of wines-in the Clear and

" Ester -areas. Other districts described are Seward Peminsula, Kantishna, fjki

_vPrlnce William Sound, Kenai Peninsula, and several miscellaneous. looaJm
"ities anoqlts are pinponnted on.a map. ' :

- CBull, 662~ N. Lode mining in the Fairbanks district; in mineral, o
.gresburcee of Alaska, 1916, Mertie, 1918, p. 403-424. L

, PinpOJnt ‘and brnefly describes several dozen gold mines and

" pros spects and a few tungsten prospects.

Bull. 664%, The N@nana coal field, AJaska Martln 1919, 54 p.
i Brief debcription of the geography and the geology of the coal fields.
" Ten township maps and descriptions of all the deposits in surveyed lanﬂs,,_'
also some”unsurvgyed lands.. Doeg not 1n01ude the Healy River area,

© Bull. 692-F. Mining in the Fairbanks district, Chapin, 1919,

" Bull, 836~D. The Eastern Portlon of Mount McKinley National Pavk;
The Kantishna district and mining development in-the Tatlanika and
Totatlanika baains, Cappo and Moffjt 1934, p 219~345, .
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'”Thc 1ast secLion describes’ the Liberty Bel] 1ode mine and the placer

; mines of ‘the Nenana coal figlds,v60 miles soutb»weut of Fairbank

-Bull. b49wB**.‘ Lode deposits of the,Fairbanks district, Alaské; in"

Investigations in the Alaska Railroad Belt, 1931, Hill, 1933, p. 29-163.

-~ This. report is part of a larger. volume _reporting on 1nvesLigations

-,deaigned Lo stlmulate mining. and hence-provide-hauling for the Alaska

Railroad.- It is probably the most detailed .and. comprehensive. papex. on - the -

Fairbanks lodes.,  About 175 clainms are ]1ut£d and descriptions of the more

- important ones are. given. There are short sectlons on tungsten and
- stibnite depos its., - Cost data are out of date but the geology and mine
" map% are still valuable. 7 ST

Bul] 872 " Thc Yukon Tanana 1egion AJaﬂka 2/6 p plu tbpo", .

rgféphic ‘and geolo°3 naps , Mertie, 19377/77;; T

Now 30 yeafs old"tht te7gtT1ll~the most compxghen51ve report on .the
reglon lying between the Yukon and the Tanana Rivers. The geologic map
ig -the only. one . that shows .the whole region. Contains geography, descrip~
tive-geology of all the roek units, and a comprehensive discussion of -

-economic geology. It must be. remembéred that details. of Lhis work have .
been supexceded and made out of daLe° i Ay RS it

Bu11 9076 Geology of the Ala&ka Rajlxoad Capps, 1940,
Ggography and. geology of the following provinces: Chuglak-Kenai,

analkeetna, ‘Cook Inlet~ Kuukokwlm9 and the Yukon-Tanana. The geologic maps
Jcovexjng Lhe Yukon-Tanamwa area includes the mining districts of. Bairbanks.
'1Th1 light updaﬁlng of Mertie's work (Bull. 872).

' Buyl; 926m0%. Oucurruncoq of molybdenum minOLals in Alaska Smith,

Introductory sectlon ‘o, characteriqtic& of mo]ybdenum mlnerals in

1»?fA1aska and the descriptions of all Kiown Alaskan opcurrencea_includin?
the Fairbanks district, ' ' ‘ ' R

-

Bull 989 P, - Lffcct of permafrost on cu]tivared fields, Tdirbanks

dfea, Alaska, Péwé, 1954, e 315-349,

, Descriptxons and definitiolis” of permafrost phenomena and dieribution
of pefmafrost in the area. . Much of what is. said reparding the effect of
permaftost on cultivated fields ie applicable to engineering geology in
general., Contain a table 1iot1ng fields in the area that show cffccts.

Bull. 1024~ I“ Tungeten depOSLtq in. the Pairbank district, Alaska,

Byers, 1957, p. 179-213.

Géoldgidal setting»and‘descriptions of individual occurrences.
Digcussion of tUngsten'mineralization and prospecting methodsg

Bull 10945, Ceology of possible pctroleum prov1nc¢s in Alaska,A

" Miller, Payne, Gryc.

Describes geology of a]1 known and pos sibln petxoleum provinces, -

erarata volume of maps and schions. : R L -
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) through 1959, Cobb, Kachadoorian,- 1961, 363 p. i '

i
i
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S Bull, 1111-T#%, brostwﬁeaVLng of piles with an example from

iraixbanks, Alaska, Péwé and Paige, 1963, p. 334-407.

Contains explanation of what causes frost heaving and under whaL
condjtions‘frost heaving will occur, The histories of three rallroad

bridges in Goldstream Valley and reasons fox heaving are glvcn Hethodsg

of combating heav1ng are des crlbed

Bull. 1139* ' Index of merallxc and Lonmmetallic Hineral Deposits
of ‘Alaska _compilled from. publighed- reports. of -Federal and ate- age cies.....

Comprchensive 1ndex by quadrangle

Bull 115’. ContrlbuLlons to economic geology9 ‘ten. authors, 1963,

o 93 p plus ‘maps.

- Des cxipiions for. proqpectq all over A]aska,hl_

Water Supp ly Papero .7 : ‘ : Lo T ' “”?*""':’f"‘:*"“‘,fﬁ"‘“’fjj—;_.f—'f' T ATl e ».‘v;

S 216 Water Supply 1nve0tigaLions in Alaska, 1906- 07, Nome,

- Kougarok Palxbanks, Henohaw and Covert, 1908 (156 p.

.

Alaﬁka, 1907 08 Palrbanko, Circle, Rampart, Covert and Ellsworth, 1909 ,"
108 p.,- » s - . o

w. S 4]8 Minefal'Spfingé 6f Aiééka;‘ﬁgiiﬂg;ngiégbéﬁaﬁBéfé;

tona" of oc@urxonces, “Some’ analyoesA ;f;ﬂsiﬂf'f—

begeript

W, S. 092%, Bibliography and index: of pub]icatjon relating to the

.. groundwater prepated by the Geological Survey and coopcxatino agencﬁeu,_~“v 7
' Waring and Meinzer, 1947 412 p.', LT ERTPY v x  e

~

W,?S. 1372. Compilarion of records of quantity ‘and qua]ity of

\ surface waters of Alaska through 1950 WElls and Love, 1957,

W. S. 1460 A, Chemical character of public water supplies of the &

larger citles of Alaska Hawail, and Puerto Rico, 1954, Lohr, 1962, p' 6.’:

We 1466 Quant1ty and quality of surface waLers of. Alavkd
October, ]9JO to Septcmbei, 1953, Wells and Love, 1958, p. 185~ 201. 

W S 1486, Quantlty and quality of &urfdce waters of Alqua.
OcLoborg 1953 to Septembel, 19)6 VWells and Love, p. 164~ 1/6

W. S. 1492%, BLblioglaphy of publncations on ground water,;

-Vorhis, 1957,

W. S, 1500. Quantlty and qua]ity of surfdce watcxs of Alaqka; 1?3?

Wells and Love, 1960, p._/3 80.

7 / W. S. 228, Water Supp]y investigations in the Yukon Tanana Region,'

196465,
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W, 8. 1546%, Annotated bibliogtaphy on hydrology and qedim@ntation
. of thefﬁnited rates and Canada, 1933 58§ Riggs, 1962. :

W, 8, 1539-B%%, Jet drilling in the Bailbanks area, Alaska,;A;.”
Cederstyom and Tibbits, 1961, 28 p, - ‘

Degerdption of congtruction and oparation of simple rapid. erllimg
equipment which provud itself in the kallbank area.

Bk lty 01 durfacc water QfAAlagkaQVXQSB,v '

-~ 8, 1590%%, Groundwatex reqources of thg Ealrbanks area, AlaJka,
Cederorrom, 1963, 84 ps - : :
Contains skctch of geology, occurrpnce of groumdwater yields of wel]
in different. aqulfcrs, water. qua]dty,and recordu, logs,,and analyqus of
wells. 3Best olufle refereuce.

‘ :fw.,S. 1640~ Surfaca wdter suppr of Alaoka, 1959 WP]lo and Lave,
1961, p. 86«96, - SR

- W, 2 8e LTHO. - Compildriou of IQCOde of qurfacc waters of Alﬂ&kd,
o October, 1950 to- SLptCﬁbors 1960, Hendricks, p. 7382, - jf:

W B 1760. Groundwaker levels in the United States, 1956w60
- Northwestern States, Hackett, 1963, . ) R
t‘**Record oi the chlath arteuian well on P 11,“ _,”; dxz_,,m,;a i

¥ S. 3/92# Gmouudthﬁt in permafyost Legionq - an annoaated
phy’, Witlfems, 1965, 294 po-—- -

: North. Amevlcan,. Scandiuavian, and Russian material thxough 1960
 ‘862 articlev ]iqted 713 annotations, 37 work gloasamya,

-~ . S 1800.' The role of groundwater Ln the naLmonal watem situation,
LMcGuzuese, 1963, p.  130-138, » - ’
: General diqcuq%ion of problems.

SIF O P . L

* .

S W. b 1809+E#, Galleries and theLr uge for developmanL 0£ Qhallow :
”groundwater supplies with special reference to Alaska, Fuelner, 1964, 16 P
D@sgribes vaxious Lypes of gallcries, some in Fairbanks, :

. 8. 19&3 | Quality of surface wate®s of Alacka, 1961-63, Lov@,‘”
1963, B 65 78. o : e

The followiug 1cpoxt& are not numbexed Write to U. 8§, Geologlcal ’
“Suxvey, Box 2659 Juneau, ATaska.r , o R

Surface water records‘of Alaska, 1961, Marsh énd Schupp, p.:106ﬁ114¢l3
Report on Activities 1n Alaska, October, 1963, 6 p.

Brief descriptionsg of all water resources investigatﬁons by Vdrious :
-agencieq in Alaska.. o .

R N




L The following were prepared by the U, 8. Geological Survey. in-
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Surfacc water recoxds of Alaska 1963, p. 7/ 81
Water qualjty recordb dn Alagka 1964, P 55 60..  ,”tv”’

Surface water»records ovalaska,~l964,.p. 114w118.

oopvratlaﬁ«with the. Ala%ka State Lepartment of dealfh and welfame

Basic data report, Harexwhydroiogical data No. 16 Data on wells and’

- i~springs;along the- Richardson onthy (State &}3 Alaqkd -Walley and Tolen,f |
e 196? 32 p. ’ . ' P e

i Rapoxt NQ 33 WatelwhydrologicaL daL35 hata on.. we]la at Ladd AJI
e~Ban Aldska, Feulner, 1961.— AR ‘ S T s

R heport No, 9#*..‘Groundwatar data, Fairbanks, Alaska, Cederstrom and

© Péud, 1960, 27 p.

. Clreulars. - e i ff“”

~Circ., 18, Nonmetallifareus depOSltu infthe Ala ska- Rdilmead Baelt,

-,Waring, October, 1947,

ﬂVery bxief deecriptiou of 11meston@ near on, A]a:ka.:;;7%¥*%%y .

G o 42 :
ea,‘A

,,C
hay

relmminary report of pormafrou& 5nvasrjgation& Ln Lhe
'Rd, Péw09 1949, 3p. o

- Cire. 169, Qummaxy of groumdwatex doValopmant in Alaska, 1)50

'Cﬁderatrom, 19)?, p. 27-28.

 Cire. 275, Occurrence and deveJopment of ground watey in pevmaflo

'rqgions, Cederstrom, Johnson, Subiiﬁky, 1953, 30 p° B 7\

Cire. 310, Strupping -~ coal deposito on Jower Lignite Creek

f'Wahrhaftig Birman 1954, 11 p pluq maps.

Cixc. 331. ReconnaL sance for rddioactive depositq in eactcxn

in;erior Alaska, 1946 Wedow, Kllleen, et al., 19)4, 36 p.

Cire. 332. The Kathleen«ﬂargarct (K~M) copper prospect on the .

: Upper Maclaren River, Alaska, Chapman and Saundera, 1954, 5 p,b-' B

Cer. 396, Indcx of surface waier records to Scptember 30, 1955g
Alaska,,Bailey, 1956, 10 P .

Circ. 493 hagn:rude and freqdenu§ of floods in Alaska south of the
Yukon. Rivel, Berwick Childers, Kuentzel, 1964, 15 p. plus naps .-
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B Open File Peportc,_"

These are unpub]ished report9 of geological JnveOLigationq which can
be conoulted at U, 5. Geological Survey offices in Alaska or Menlo Park,
California. At the present time, there are none that deal directly with
the Borough that have information that was not subsequently published.-

LE T wul e bl R SRR T S A I
Gnn@ral Feolopic Mdp" - BEAEE L SR

Geologlc nap of.A1aska, Dquo, Payne, 1954, 1:2, 500 00Q. e i

, -.Coal fields of Lha United Stateu, sheet ?«Alaqka, Barneq, 1961
- Lidy 000 000, o - : e e
Geoloch map- index of Ajaqka9 1960 : ‘

"Geolegjc Quadxangle MaL$ -

G. Q ~110%%, Geo]oglc map of Pairbanks (D ?) Pawé 1958 1 63 300

i G. le?h* Geologlc map of ‘Pairbanke (Dml), 1,63,360,-Wiiliams,
: Pewe, Palge, 1959 : : D

.vainéral Invéqﬁigation Naps' R R T

v MR8, Chromite,‘cobalt, nickel, and platlnum occurrences in Alaska,
1:2 500, OOO Cobb 1960° o

i MR-9. Copper, lcad, and zinc occurrences in Alaskag 1:2 500 ;000
. Cobb, 1960.

SR “MR-10. Mpljbdénum, tin, and Eungsten occurrences in Alaska,
~ 1:2,500,000, Cobb, 1960. S

; AMR«l] Antlmony§ bismuth, and mercury occurrences 1n Alaska,
1 2 +300,000,. Cobb 1960.

- -

: -MRmSZ;. ‘Lode gold and silver océurrenées in Aiagka, lﬁZ,SOO;ODO,
- Cobb, 1962, ' : ' , :

MR~38," Placer gold1occurrancss in Alaska, 1:2,500,000, Cobb, 1964.
. MR%AQ,('IronAoccurrences in Alaska, 1:2;500,000.
. MR-41. Industrial minerals and construction materials‘occurrences'

. dn"Alaska, -1:2,500,000.

'Mi ce?lanpous Geolopic Invevtipations

» 1-84. Meqozolc and Cenozoic tectonic elements of A?d&ka, L{SO0,00D;”"
‘,Payne, 1955 (qupercnded by Bull, 1094). , o




; i; for thp year.

S I C 8131. Mercury occurrences in Alaska, Malone, 1962, 57 p.

, 1-287#%%, Geology of the western part of the Big Delta quadrangle,'

AJaska, 1163, 360 ‘Williams, 1959, .. . L B
I-307. hnginaering and surfic1al geology of the Nenana»Rex area,' B

Alaska, 1:63,360, Kachadoorian 1960, EE : e

,;, Iw%éO#b.A Geolo?ic map and oectxon, Pdirbanks Dm3 1263,360, Péwe,
Rivald 19\')1 1 63 360 o L CULVEEIN OOLL AT 7 .‘__,._. Sl — A:‘ ;_, Y ,__“ n )

I 3)7* Surficial geolo?y of Alabka lﬁlySBAWOOOo:
Lntire state at large sca]e.m”,,w o :

lvm514 rap qhowing extent of glaciatlons in Ala&ka, 1 2, 500 OOO
Sﬂx compilcrs, 1965, : : RN

I- 457** Geologic map of Fanrbankd quadxang1c, 1:250, OOO PéWé,
Wahrhdfﬁlg, Weber, 1966. BRI

"U. §. Bureau of Mines Publications =

" Mineral Yearbooks (1933 to present). Containg the statistics for mines

and. mine'employment in the United States. and 50 -articles entitled;”Tbe‘
Mineral Industry of (state). " These articles give principal developments

Bulleting

Bull. 259,  Placer Mining Hethods and Costs in Alaska, Wimmler,
1927, 236 p. - L . ’

Reports of Investigation

R. L. 4174. Tungsten:Daﬁosits in Alaska, Thotrne, Mulr, Exiksom,
Thomas, Heide, Wright, 1948, - LT : :

:’R; I. 4932, Non-metallic deposits accéﬂ$ible to the Alaska Railroad
as possible sources of raw materials for the conﬁrruction industry,
Rutledge, Thorne, Kexms, Mulligan, 1953,

Informatﬁpn Circulaﬁé

1. C..7379 "Alaska' minerals as a basis for industyy, Baln, 946
89 p.

A round-up of infoxmation known in 1946 on the. distribution Of mine% S
and thetx production :

I..C. 7926, Placer mining in Alaska, ﬂhomab, Look, WOlff Kexns,

J1959, 36 p. e

. Descriptions of principal mercury deposits in Alaska; nearest one
is "at ILidvengood. : S S o
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"Alaéka Division of Mines and !dnerals . and .
Ccrre ponding Preceding Apencies -

Annual reports, 1912 to present, : o : i
Contain statistics on productlon of minerals and work donu by the .
Division during the year or biennium, Lists all operatorg im Alaska.
- The early annual xeports of the State Division of ifines and iiinerals

 (beginning in 1959) contained. manyvminlng and geological reports; buL‘of, o

]ate yeare, thesge have gone into sepalate publications. .

Pamphlet No° 1, SLrateglc Mlneral Occurrencea in Interior Alngka,

: Joesting, uay, 1942

Supplement of Pamphch No 1. Strateglc Mineral OccuflenCUQ in e
Interiox Alaska, Joestlng; Aay, 1942,

PKO@p@Ctln? jn Alaska. Stewart, December, 1944 (Revich Uovctbe;,
Industrial minerals as a. Ixeld for prospccting in Alaska jucluding.
a glossary of elements and minerale, Glover, March 1945 (Revised May,

1946).

. C. 4. Alaska uranium information, March 15, 1965.

U 1,°C. 5. General Alaska mineral information, (Revised April 307
1965). | | |

1. C. 6. »Alaékan prospecting iﬁformatioﬁ? (Revised liay 25,'19&5).
S Cf“7gf CoﬁpﬁisofyvéSSQSSmeﬁt work affidévits,.July 15 A19$7;

L.,-C.. 8. MJneral lnduslry consultantu available for work in Aias?a{
Decemb@r 18, 1964 :

. I.C. 9;A'Daaleré in Alaskan rocks and’minerals; (Revi$ed‘July.23;: :
1965> . v ‘ . N . : E . . .

. L, G k. List of Divioion of ﬂinas -and Minerdls pub]icatinum._ “'
(Revi&ed Septenber 7, 1960) : ,

S R 4 L4. Minlng.law appllodbte to Alaska (Revioed June 21, l?&ﬁ)‘

Alaska's new. mining law for otate lands, Williamq, Decemorr, 1961,
Repllnted fxom Mining. Engin@crinp Magazine.

Tectonics and ore deposits in Alaska, Herrveild, p1e¢ented at tav Qﬁéq

- Alaska ATME Confetence, College Alaska, daxch 19, 1964..

A possible gulde to metd] deposit¢ of Alaska, Herbert, prese ﬂfﬁé Ak
the 1964 AIML Conferenoe, ColJoge, Alaska, harcb 20 l96&.7 :
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Maps Bottermknown mineral deO?ﬂﬁa, possible petrolgum provinces

o and cxisting roadao

Mapz M, I° Report 194 1, A preliminary map ‘of the bedrock gto]ogy
of Lhe Fairbanks Mining Di&trict AJauka, Forbes and Brown, D@cembel, 1961a

_ Geelogic Repart by GeOJOgy and mineral deposits of the Denalim
”Maglaxan Iivex area, Ala%ka, Kaufman, May, 1964.;;w-4r~'- A

Geologjg Report JB,V Geology and gcochemical inves tigatiéns near

- Paxson, Noxth COpper River Basin, Alas kay Rose and Saunders;.June, 1966..

Cgouhemacal RepoxL ?e, A geachpmicn1 investigation in the Richatdson.;
_Varem, Big Dalta quadrangle, Alaakda oaundmrs, Aprii, 1965.

Geochemical Report Bs- A geochemieal investigation between ChaLanlka
and Lirale Hot SpangS, Alaaka, Burdnd, May, 1965, ’ » ,

The Great Alaskan Earthquake,-March 275 1964,vMay 19 1964,
Mtne safety chulationu9 1963 fxem the Alaakan Adminivtrative Coder‘
Oil and - gag conservation regulations and statute 5, 1964, from the

Alaska Administrative Code, and Alaska Statutes,.

Cold Resions Regsearch and fnegineering Laboratory

“The Cold Reglon Research and Eigineering Laboratory, under the Army
Materials Command, has operated under various hames (snow, lce,-and perma-
frost research, STPREg ‘Arcetic. construction and ground effects laboratory, -~
: AC%EL, etce) s  The labordnory conducts basic and applied research and -

- engineering studies, At Falrbanks there is an engineering experiment
statlon on the Farmers Loop and a tunnel in permafrost near Fox, It has
,publishcd more than 500 technical papers. The CRREL bibliography liqtq
nmore than 20, 000 absitact@ on ¢old weather subjectSo ’

mGénera1'
Alaska Department of Public Works, 1959, Engineering Report on

Location Studies, Chana Hot pringo Poad neax Failbanka, Alaska, Michael -

" Baket, Jr..
Engineerlug geology along ﬁhe route to Chana Hot Spring80

Bcnvoug Caxl Aoy 1965%* Ice Fog:  Low Tempexature Alx Pollutiqn,j
Geophysaical Inst,, Univeraity of Alaska, :

Most comprehensive repont. on lee fog, cold ailtr pollution; and
microclimate..

Black, Robert F., 1951 Bolian Dﬁpoth@ o£ A]aqka. Arctile, V.

pug 89 ‘L.L»Ln e B
' _ Di tribution of windbcrne depos 3L* in Ala ka, now out of dqte.

b,
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Compexaﬁive bxtem ion Service, 39639 Alaska R@souroe DevaLOpmemt
Diz@ctory., Cooperative Extension Servicey Div, SLaLawidc SexviCQB,

University of Alaskay Pub, No, 49, 51 p.

Listing and brief description of all State, kederal, and qua%im

-official mrgani?atiana dealing with resource davelopment in Ala&ka.

Daviq, T, Neil®, 1960, A ¥ield Repoxt on the Alaska Laruhquakes _of

o Apr,l.!. 7 19589 Bull. DP i&m., C;QCQ Amu, VQ 50’ Peo 489, 4906 e “‘ﬁ”", A

Descxiptiou of surfece disruption by an earthquake occurring neay--
ungtable goil (sand dunes over 5aturat@d silt). S . : S

Q

19619 Soﬂsmtc History of Alaeka and rhe Aleutiau Igldnds,‘v

"7”B°1ét*gm3151508¥af&w3d@ Geofisica y Oceonofratia Americana%, V. 1119
. parte Geoﬁiaicaa 1005, Po lmggbh

' Daviq9 r, Nell, and Lchola, Carol, 1962, A Table of "Alaskan Faxrh~

“quakes 1788+1961ls. Ceophysilcal, Reqearch Report No. 8, Geophys ica] o
Institute, University of Alaska, ‘

Tabulation of all avallable infoxmation on all known earthquakew. -

Fed@tal Power Commisston, 1960, Alaskas Power Market Surveys- Pﬂdn
Powar Commap San Francisco Reglonal Office, UsSe Depts of Commerce,

‘Weathey BuzeauQ Local Climatwlogical Data, Falrbanks, Alaska annuaJof

Mineral and Water Resources of Alaska%, Congrusaional Cpmmittee on

- Interior and Insular Affairvs, 196&9 179 p. pluﬂ 17 maps,

Outline ef -physlography and geology of Alaska, Discussion of

"8@0108y and vésumds of all- minexal commaditteso Maps of dﬁpOoirua> 

National Regsearch Council¥, 1965; Piocepdjngs, Permafrost . Interm.

tnatLen&l Conference, Purdue Uulver&Ltyy Lafayette; Indiana: Bullding
Research Advisory Board, Nat, Acad. Sclences, Nata R@sealch Council

Publication Mo, 1287, 363 Pe

R ~Pewe' Troy La* 1955, Origin of rhe Upland gLt NearfFaixbgngsgiAlaaka:¢¢5wm et
- Geol. Soc, Ameriga Bullog Ve 67, ps 699=724, ' o T nIE o

resmmm—

1955a, Basalt Near Fairbanks, Alaskag (abs.)z "Geqle'Soc;

‘

*, 3957 Permafyost and Its Effect on Life in ﬁhv North, In

RS

- Arctic Blology: Biatogy ColJoquium, 18th, Corvallis, Ozepuna 19)7,

PI.OC‘Q, Po l? 2..’)

Reigerﬁ samuel; Dement, James; Sauﬁders, Dupree®#, 1963@-Soil,Susey,
Fairbanks Area, Alaska: U.S.D.A.,; Soil Cons, Surv., Series 19594 Nos 25,

4l P plus MapSs e

A very dwportant and valuable introduction to soll sclence containu

'clésuifjcation and descriptions of local soils, and solls maps covering

257,703 acres. It also contains tables showing the chavacteristlcs of
all soils and a brilef discussion of engineering qualities,
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Schnge Confﬁxenves Proceedings, Science in Alaskg, from Lhe fir&t .
dn 19»0 to present: ~Alaska Dive A.AcAlS, : :
Contalns articles based on talks given in engineeriuga biology,
.and physical sciences, deecxibing work chiefly in Alaska but also in
other areas.. , L

Federal Water Poilutimn Conrrol Adminisrration, A]aska Warer Lab°7L 
Study of oources of Iron and OLher IOHJ in Water, : S

: }:~4 Huber, Douplas and Smith, Normanf:MILL under contracr to Detarmjneﬁ '

: ,Fcaaihil&ty of Lode Mining in the Failrbanks District. U,S, Bureau of
'.Miness ,Iactora Affecth~ Lade MJning in the Fairbanks Dlstricto

S Institute of Uater R@aouxces Rusearch and Ln@titute oi 80cta1,
Economic and Government Research, University of Alaskas Methods of -
Truatiug Watex and °owage, Water QualLty Feonomle Sfudies,

Saundcruﬁ R4 Hox(DMM) Minaral Occuxrenges in rhe Yukoananana Placeﬁue'_ 

Waﬁer Resources” Branoh U $~ Gaclasical Survey o Projerﬁ Study of
Wafer Resouxces on Tanana FJoodplaino ' .

Wobexg r. uag (UQGS) Cbologic Map of ng DeJta Quadramgle¢

L d
7




