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I~ is reported that in t~e s;rin3 of 1959 a~high offic~al 
of- o:1c of th2 oi 1 cc~p3.~ics \·-·<:;s flying o~.!"e!.· tl-1c i"i:"'GLi of 
ci l CC::·ve lop:-;l·:::r~~ ir~ t:10 "'.'iciu: t~~ of Pruc!~-:~)e i~2)'. I-1e is 
.qt:.::>t:ed .::.s sa~;'1ng "If th.c ;\.r-1-2: ice.n p2c~lC= co~-~lrl sec ""-ii.at ·;.;q 
i::'~ doir..g to thc:i r lc::1d 1:·:!re :~ tr .. ~y ~.;rot!l·i v:-2::1t to abo~ ish~ 
t::-~e tlse of t~1.e rec i ?j,·:·oc,:J.tin~ engir~~ o" 
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By Lt:.-::::. B. Lcoi)old }:_! 

th3t r.::.:-.;;::; to the Arct !c C.::e2:1. The provin~ of ~he cxplor2tory oi 1 

Pn:dhoe .:.:=.y ::..::::es it vi::-tu:=:lly c:=:-tain that this heretofore mostly 

ud:no-;::.1 c::.·..-':::::.·-y .. ~ill n:pidly -=~:d vigo:cously be exposed to a v<:<riety of 

ch~nges cs~s~~ by the influx o~ kGn and thci~ eq~i?~ent. Even within 

- the f:.rst fc-c:- =o~~:hs of 1969 the -v:hole asplect of the central part of 

the regia:: r.:=.s ::een importa~tly c:.a::ged by 'the drilling programs of 

severc::.l 1:::.::-be oil cor:1panies. - So s::::.ce::::.y -..;c::.s this char;ge brought about that r.o ··long-range plans 

have bee:: c;:;-;e:c?E:d either to soften the e'f;fect of such development on 

the rutu::-al e:::vi::-o:&.illent or ev;::;n to record the, prociress of these effects. 
! 

Yet the .::~se.-~~2 c·f a plan p:covides an inadvertent potential -advantage 

in that t!:e::-e Z...as bc::en no history of increas,~ngly firm Fe-:dcral,policy 

which, ir. ott-<=:.- places, has often ::--.J.dc it difficult to ta}:c newly c;:on-
·-· 

ceiveti ac~:o:-. l:l line with the i~c::-easing societal inti":rE:st in environ-

mental prese~~~=~on. The lac~ of fi~ Federal policy provides here a 

'· -------------------
l/ E:;:::::.-.:~:c,;:.st, United S'.:ates Ge;Jlogic2.l Su~v-ey:. Washington,_ D.C. 

1 



... 

C"' ........... _ 
_,c.-; .. ..... 

n~=ur~l resource:s. 

principl.:;s flo1~ 

e~~ positively~ cc~ld 

effects on tl:,:o 

~·-

envi ro:::::.:=:-.::.~ l 

reflect ti1e 

effc:c::s cf 

----- -=--....... ;!.L ...... ---\,..-

----..... _ .. -:: 

-""· ... -'---
d;::ve lop::::ent in the a.'bscnce o:: posit i vc, steps fC!r envi ror..:::e::t.:.: ~=o-

teet ion. 

.· 

chnnge 

' Co:1siG.ering the senSitiVi~~/ of the ecosyst:e:=.s ~::.stS.::.; 

there, tr,e chan~cs can be ~oth harsh ?~.:1 pcrr.:1nent. 

value lies in the ::-ecc::-.-::-.2:-.::c:ticns ::;~de. here, the results of -:::::~::: C.??li-

a~d application. fo:-::1 the: actior,s r.1igh;.: take for 

'· ovcresti:::::-:i:ed. 
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His~o-::-y o~ Tl-:.is Rcpor'= 

geo:c~ic studies in the 

Na•.·<:f ?.:;,trolet!m Rcscrvo r:o. 4, a large area no:;.·t:h c:.nd "i·:cst of the 

lon:; i tuc!c 

lying E:::s-:: of tr·:.::: Colville River, includin3 th2 rece:r:tly prov.:;n oil 

fielc i:1 -:::r.e ge:n-:::i~al vicinity of Prud!i.o'e Bay. 

Pn:C.Z:oe Eay St:ate Noo 1, ;.;;;:s ·;):toug;ht in: by Atl:::.;::.t:c-?.ichfield Co. earJ.y 

By April there •·:c1.·e at least :7 cor::~.:: •• ,:.es a..-.d th<=:ir 16 .drilling 

rigs C.rilling in the are.:.~ r.:.::>stly in the gene::;:"al vicinity of 

distc:.::c<:: so:lt:;-,cast of Urniat n8ar the Colville Rive:;:" scr:~e 70 miles to 

.T:-:e office of the Director of the :tJ.$. Geological Survey perceived 

the r.ecessity of obtainin:; sc::::o general· ~hcts about the relation betHeen 

preser.t activities .and the envi'J:"orn'l~ent as ~'necessary prelude to 1:1ore 

detailed studies and .reco::-ds of progressive chan;;es. Recognizing the 

sensit:.-: ... .-ity of these Arct~c envirO:l;."Tient:s to c!'lar~e.s • ... --rcught by man's 

activit::.es, it "as deemed desirable to conduct at this early ~.tage a 

field ::-eco~aissance as an initial part of the r.ec~.ssary record. Con·· 

as~<cd to r.;a'l<e a field. re:con.."l:.issancc, talk. 

. 
at~ons ::::at seE.~cd to flo-:·: fL .. O:n tl1a fncts ~nd i;ifo:::.-..::t~on collect:ed. 

3 
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5.nclud~ est: i1:1:: t:QS 

logic~~ 1 soc:a: 

asked to 1-:<lk. 

factors affected, but t~:e 

The reCCJffi":.:::.lSSZ':.::'.C?. 

to 02 ~~s bro.:::ci .:-.s -----~ :--~..:...-- _...; 

::=~~-..:: ---: 

c~:·.:::.-

--"":-~ ______ ._ 
t..= ...... ;;..._ ---··--·-

cnvi ror.:::.:::-.::z;.: =:::.=::c:.-s. 

durir:g the of ---·- _,--- :969' 

cut c:.. __ _ -="':..-......._-::..:= -------. 
< The aut1-.or 

.... _ 
--· 

I, 

Universit~l of Alc:s:~a, anu i:-.. ~er~stcd :citizens. 

Status of Do:::velo;;:::ent, Spring 1969 

s=z.ll. 

purposes, constituted tl:e p::-incip.:::l establish..;;Gnts. 

served entirely by air t::::-<=.r..spo:::-t for ingress, e~ress, a:-.::. s::-;.j::;-. 
,...,. 
.~..ne 

im~sct of such inst:all~t:ior-.s on th2 countr}'" im.-::ediately su=::-.:·-.-::-.; -...-.::ls 

ovc::r any distance <:>-ray f:.-c:;; t:-:e inst:nllatio::s.- A certa i::. c:..=.::::-.:::: of 

scientific exploration --...!! a ... _;, of hu::tti:tg occ~rr~d on the 
__ .. 

c:. ..... .J. 
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• f 

I, 

it.se:lf, o.f this ...... ~ o:.L foe!.: 

~!-!~L. 
.A. -...J··'-

'\-:as l12:CL:SSC .. ~~i J.y 1 i:a~:i ted tbc 

fc-::. ?or e:...:i:.mplc, fro:n the closc~--;t n~'r~;ort to t:l:2 sout1-.. , Bcttics,· it 

is ~~~~t 34J miles to P0int Barrow and ~orc-tt~n 3CO rnilas to Darter 

car:::-ic:::-s, flatbed trailers, cater?illat tracto:-s, sc;:-~is \-:ith tn~i lers, 

road gr2.de~.:·s, and othar rn:1chin-3s ~-:Grc plyir1g.-.tt.eir \-:~y frori:. Fa.irban~'s 

to ?=-..::lhoe Bay on a day clr~d night schedule •. At the s.:::r::a time, it v7aS 

est::.:::z.::ed ttat on every day, ·Hhen weather per::·~~t:t.:::C:~ there aver.:1.ged 40 

fligi:.:.'::s of large aircra~t, esp:::cially Hercules "::lj•:.n~ boxcars", trans-

port:.:-.; goods frow·Fc=.irbanks north to a series of ne'' landing strips 

nc::a:::- t:~e drilling rigs. At the bcgiru"1ing of lg69 ~hare Kere only two 

In April there >-:ere 15 nc>·7 airstrips. 

A~ctc":r in..:icition. of the e:-.:ter,t o:: air trans?o:::-!: to the North S.lo?c 

5 
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the=~ e~~st picc2s 

-

o:: cur r:ttc:ntion to is more briefly called 

~·7e: .s.1 .. e: c.:>gnizElnt of:! th(~ fact t2:z.t va~"ious segr::G:-tt:s of .,_. 

scciety :..::::ve d if::erc:-.t p:::-.:::f.s renee patterns a::d c~;:-t.:::; inly do not giv,e 

si:::il;::r o;.;~ights of "'!"·~-: .......... 
.. -..;..'-t:::.» 

I. 
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on a v<=~:/ large e.:-ca co::-.d:.t:ons of frozen gJ:"ou.-,d cxter-.ding fro;n the 

Ex.:.-=p~ fol:" thG alluvia:!. ~~i:cJ:"ials of tte rh:el:" valleys, t!:-.e subsu::.·face 

na:nt£li:1.5 this deEp .laye:.· of frozen ·Hater .::..-.d the vegetation ar.d. lane-

for thE mos~ P~-·-~ ... , detcr.mi~ed by the fact that 
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·'-

af::~ct:s 
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to a few feet of t~e s~:-ficial materials. So 

·-.... 
I.. DC 

itself to this 
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k:-.o-.;-.: to· result in ~ fe:,.; y~ars in a gully 50 fee~ C:eep. 
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po;~lat~on pressure end the accornpan~ing inc~casej i~cidence of uncon-

tn:;llec fire bccome:.s 2n ecologic hazard of g~ec;t i:::porte.nc<::. lt.s in 

ot:-:~r eco.systems, the b:>.l2nce 2r.:ong variot:s eh;:-:e~ts is se:r.sitivcly 

de?enjc~t 0n the rn~intcnsnce of each clement. T~c c~rihou range is 

hi;hly ~cpendent on lichens. A grizily ran;e re~uires large areas free 

of 'r.ea·vy hu:::an use ?ressures. Thus the stc::"cJility of these sensitive 

ec~syste:::s is affected not only on the ph~~ical ~cstruction of the vczo-

tation by roads, trails, and mechanical .distur":12~ces, but dcpcrlds on the 

~ere ex~stence of blocks of cou1~try 9f sufficie~t siz8 that ~ide-rang!ng 

rro~ile animals can ~e free of constant interru~t~on as vell as free from 

rrocern hunting pressures. 

RecreatJ.onal Factors 

Recreational USE:S of the Brooks: Range anc t:C...:: North Slope h2.Ve been 

priz:::.ari 1y by hunters ar.d second8 ri ly by r::ounta in cl i;-nbers, fishennen, 

a:-.C the hiking visitor. Access is nonnally by Hght. airplane landing on 

natural gravel bars and based on scattered airstrips in the bush. The 

co==on argument about wilderness recreation ap?lies here in Alaska as 

~ell as elsewhere; t1:at is, to reap th;;!l:lenefit"s.of recreational use, 

the rec:.-eationist has to have abcess to the la:-.::. One of the inherent 

facts abo'.It wilderr.ess la11ds capes or: northern .~laska is that the ord iru:.ry 

. 
tourist, accusto;-ned to C~;i1ping In or near his car or at hostels or motels, 

~ot:ld f~~:l the Broo;:s Range and the North Slo?~ to be brutall·y inhospit-

able even vere the usual facilities of foo~ -~""' c::..·- lodging avail~ble. The 

mcsquitoes and othe:.- bugs of Alaskan sur::::::- are ft"ell kno,,'U. Winter 

\;"eather is cold if not othe:r-.. :ise unc.omfo:.-~able. Yet the scenery of the 

Brooks Range, for those who apprecia~e ~c~nta!11 gran~eur, is of a hig~ 

quality a!'.d even the ::JCT·.o~o:--,oust character of the tunG.ra can be grand !n 

its 0" .. .-n ... -ay. 

i.::. 

__ ,, 
c..&- c~aracteristics of the 
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c...r:~ gunc 

t!:at eco~c:::~c 

•' 
plicas in Alaska of less harsh clirnntc~ e~sie:- ~ccess 5 and equ2lly 

- Slop~ are not as 

Econb;aic Vz.lues 

The e conc:ni c 'T.,r.::: lttes of .... 
'-ne Brool<s c~- t~a ~orth Slopa are 

pri=arily related. to oilo 

oil field of the North Slope is uL'..qt!.sstio:-..3.b ly t:-~e la:-gest ecor.omic 

resc:lrc:: of tha area and, co:"J~.::-:-atively, the geo~ogic conditioiis indi .. 

•. 
ccono::1ic \-701-::h of 

'· 

t 
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vV.:>-=> to 2 

frc::a -t::2 local are2~ bt~t: 

frc::1 tl;e c~ther St~::.es .. 

'I"':'' • -. .. __ ..... ~\..-:. .. 

oil 

gains to t:he State -;-:ili. be the inc:-eased ac"i:iYity in· ser·viccs~ the 

t ·-- - ·~ '_ :"·.:.--·='--'"- .:=~ ~-: t. . t·- 1-·· ,_,,,:vc .... , .C.v-.."'-J.-•::> .o.c.CJ.1J. leS:;· pe .... o "'"":a 
\ 

refinery, and pc-::\'er -gc:.::::ration. 1 Proba:,ly t:;._.; 1~:-;:;est direct bcn:?:!:it to 

Alas~~r: as a State v:i:l C0~9 in the ro::::-.1 cf for land leasing. 

It is the pl~.n of t::e G.evcloper.s to sei.l c:.n i:;::?ort~::~.t p~;~t of'tr.~ oil 

abrosd, especially ~o Jap~~. ·-
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'· 

"'. -V:;.J... 

·~ 

~il1 be under great .:==--- : 
~ -··-· .... 

bE: e:->:~2cted by c:n~logy to ::::ost otl:er ecologic situ<lt:ions in fo:::r.erly 

o-f nativ. e :mer.1oers of fau:1.'"l and .::io--~1 .... .1...- ... ~ 

The Eski~o village of 
I I 

Am:kcuvu!-::, 
i 
I 

_. 

for l-rinter 

road no>-l p.:1sses, has a popu~'c:.t:ion of 120 p:::rso;:-,s. All the 1r.embers of 

t::is v.illage 't·:ho are able o:::- willi:1g, to T-- _,, -.·.v ... ~ 

rr.ent in one way or anotner related to North Slo?3 oil explor~t!on. 

19 

I I 

-... , 



.. 
It f- .. _- ,_ ........ _. __ __ 

8:,600 of .~ ............ -.··-.:....:. . .:::, ... ..... 

1.8C:J ;:;:1e 
' 

oo-:J'...!1r.i;:ion • . ' . 

Be:.:crcr ... r 2,CGO 

300 

150 
· .. ":.. 

Ana :,t1.1"\'1;.l' 120 
I 

Arctic VilL:::ge c;o 

5 

130 

Bettles 

- i 
J 

_. 25 

2 

40 

, 
It t:::.ls appears ti:..::::- eve:n if No::-th Slope C..:ve 1opi:1<:::.1t "1-lE:::ce to be a net. 

i . 

"·o;;l~ accrue to less tl-;::.:.1 3~000 o..:t o~ a r~gio:-.::.1 ::::tive populntion of 
! I 

(, 

the 
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•. 

fis:i .:.::::c ·...-ilciE fe v.::.:u0s 

less cespite so:::c 

R-2= ere;: t i 0~1. 1~~ .. s 

itsc:!.f!) 

is, 

· ...... ,.... ,_. 
uv --· econc::-.ic c .::.nd 

o·· J.. 

of G COS'.]S tG:!iS 

,. 
0 .• .... 

In the Ar~tic s1op8 :-ez:.or..:;. it is estS.:;;:z:ted thc:t caribou 

is lS,COO 

a:nG. the estimated value ·Of ti::e h:l1."Vest lS three-c;::.~:=.rters _of u million 

e~:a!: a ro~gh nt::Ja~ical esti:r::;:-::e of the popUl.at~on :s not c:··vs.~la_ble. 

t~at 
..... 
L,. ... :-:.e 

s~a c.=:l..sity of a::::i:rals per sc~uare r:-Lile ove-f t:he 't":-:.ole tu:1ch·;:;. area of 

Tt~.:s is an unfortunz:.te distribtttion fy:: ti:z ~ecies because du·ring tf1e 

se:zsons t~at the bea::s· are not in hi_bern~tion:; ar: ::ndivic'.ual roa:;;i:1g 

C"':~=·the nearly-=e~tureless tu:::cr.::tends to be spot::ed easily from an 

?i~!a=~ •. The sa~e is true of wolf, but because ~olf does not hiber~~te 

as does a bear, the is 

21 
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to ...... ..:::: .•.• 

C!. :-... :: =~squ it ocs. 

to:--s such as \?Olf 

J. ~ ... , .......... ...... .•. ·.t,.. 
.. ... : ..... ,~.,L :_:,•..; ..... ..: 

. . . 
;..:~::-z ... :::o:"l 

c!-..o~ ce .of C2.: ·r._.-:_:tg 

--r-.·,-..-. ..:::-':::"\.....;;:: 

r -v-

Ti:c~ vil pijc---

re: 1.:-.-

b.:::cc..t!se 

and c ltcrctior.. 

T~ese ene=ies i~clu~e ~olf, bear, flies 

continua 1 
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Control of Loggin;r. 

The need for large d iam·2ter conifer logs, especially for the con-

struction of pili:J.g,. already jeopardizes the s!T'.all area of large timber 

near the Koyukuk River below Bett"les. 'Ihougr. southern Alc>.ska and 

portions of central Alaska have large amounts of merchantable timber, 

the appropriate Federal agencies should i~~ediately set up regulations 

to prevent the cutting of the few sn~ll stand~ of larg~ diameter white 

-spruce along the vinter road from the Yukon River north. 

Disoosai of Debris. 

Yhen a roa~ through public land has been constructed primarily to 

promote the development of resources by a relatively feH corporations -

and despite the fact that various citizens gain some benefits from 

increased demand for services, 'tt nevertheless- can be counted the res pons i-

bility of the companies involved in. develop~ent to guarantee that the 

landscape is not :ndefinitely subjected to uncontrolled littering and 

random disposal of unwanted debris. 

Therefore, it is recommended that t~.e _-approp-riate Federa 1 agencies 

set up regulations which would .require that_the principal contracting 
( 

·companies involved in N~rth Slo};e develop~ent will be responsible for 

cleaning up debris along the existing wint~r road; for the p~rmanent 

disposal in appropriate fashion of oil drJms and other construction 
·-

sites, and be required to adopt disposal programs and techniques aimed 

at concentration of unwanted debris at agreed upon sites, and the 

elimination of uncontrolled littering of the environment.· 
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' l 
Policv for Environ:::ental Protection• 

The kinds of recomrnsndc.tions made abo\·e »ould still be a patcln-;ork 

of unrelated and uncoordinated regulations in the absence of a generally 

stated policy aimed at environ..'l18ntal: protection on public lands north of 

the Yukon. It is recor.~ended that the Secreta~] of the Interior in a 

joint action with other parts of the Executive Branch and with appropri-

ate coe3ittees of the Congress assure an interim enviro<~mental policy, 

especially aimed at limiting the impact of oil develo~ent on the North 

Slope of Alaska on the environment·. Though a general Govera.--nent>;-;-ide 

enviror~ental policy may later include in general language the Governuent'£-

determination to protect the envirolliuent ~hile at the same time allohing 

resource development to proceed, there is an irr:nediate need for a clear 
-.. -1 

enviro!1!nental policy statement applicable nm> to northern Alaska. Such 

a policy would govern not only the actions of private partie·s engaged in 

resource development., but would also prov~de a policy within which a:!.l - GoverThuent agencies could work singly and tog~ther for enviro~~ental 

protection, especially on the Federal l.a_r:~s.;· 

. . . , 
Slimmary of Imr.iediate Recx::::endat ions 

. . ' 

1) A corridor of no shooting be declared by the Department of the 

Interior approximately coinciding with the corridor classifi~d by BU1 
. ~ 

I 
~I 
~-

for the winter road route. The no-shooting zone would include-· 2 miles 
.j 

~: 

i i 

on each si~e of the winter road already constructed and should extend 

fro~ the Yukon River along the winter road north to the ocean. 

j I 

'l 
'4 

" - 2) The Bl.N should be e!Tipo• .. rered by tl:e Secretary of Interior to 
• ~ 
l 
1 

\lrite and enforce regulations specifying C.eta.ils of road e:-:ploratl.on and 
\ 
i 
~-

construction on public lands in Alask...<t, ai!:!ed at Il'E.:<unum protection to 

i 
t 

' 
i I 



t1":0 env::-oreilent. 1he:se regulatory po:.:crs sho'..:::.c ::-:.clue!•:: spccif:.cz:.tions 

fer exploration, i.ncluding (;Xploring for ::<::s:-::.:: ::'.::.ta, seismic s•_:rvo:,.'s, 

ar:d other t rans?o;:tat ion nec:ds. 

3) The Department of Interior shoul~ ~ec!sre the spotting, taress-

ir~g, or hunting of ;wlves and bears from ::ovir-.; c.i::-c:-aft illegal on all 

pt.::;lic lands, >..-ith provisions in the regu:.atio;:-. .3 cc.rcfully dr2>-~r: to 

erJ:ance effective enforcen:<:nt. 

of Transportation to r..a~e ?ederal al.d for ::-cac ~:.::.str'..!ction co::.~:::-.gent 

on acceptance of standards for exploratio:. and ::-:.::d constructio:1, aEd 

acceptance by the State of the e 1 iminat ion of bc::nty on wolves. 

5) The Depa rt:nent of Interior shoulc req1.:i ::-e exploration, cri 111 ng, 

and construction co:npanies on public .land to cc:::::o:-::1 to standar~s 0:1. ... I I 

debris disposal, cleanup of sites, and errvi.ro~e:-:.tc.l protection c.gainst 

uncontrolled "aste disposal. Controls on • .. :aste c:sposal shoulC: reflect 

- a cognizance of the peculiar environmenta1. co:-,::.~tions typical of no::-thern 

Alaska. The weathering and disintcgratiort i.s e:.::':::-e:::ely slow. Bears can 

dig into the ground deeply and· do so p~rs.'!ste::t!.:.·. Wines in the Arctic. 

. ' 

· t d . ..,. 1 v· '11· 1 · · .... .... · 1 b .... are s rong an var1c:.:::> e •• ncro..,lo og1c ac:~lV:l ... "_;" :-s s_o,,· or a so=:: .... 

6) The Department of Interior shoulc coo?e::-ate with the De:·;Jartment 

, 
of Agriculture in settir~ standard~ for tr:e c~tti~g of timber on Federal 

lan3s for road and pipeline construction. 

7) The Exe~utive Branch should iss~e a t==?o::-ary policy ai~ed a~ 

protection of the environ,~ent in northern .~.las~:.a ;.;-hich w-ould ar::2li.orate 

,, the_irr:pact of resource dev2lop:r.ent on the lan:::s~=.;;e. 
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One of the princi p::.l '~ater factqrs ,.;hich r::·.:s~ be investigated as 

soon as possible is th~ present condition of th2 rivers with regard to 

their sediment content befo:ce and after the construction of the all-

weather road and the pipeline. When the winter road was put in across 

various streams, construct ion r:.a.chinery could mcn;e ac::-oss the river on 

the ice. Hany small st:-eam.s, ho\,Tever, ca'.:sed e:Io"..lgh of a barrier to be 

crossed with equipment that the bulldozer operator scraped soil and 

gravel from nearby to reduce the angle of the gully banks and actually 

filled up the botto:-:1 of the channel "'ith r.:.aterial brought in. 

Yher. melting occurs and ,.;ater begins to ROVe in these same channels, 

the rr..aterial bulldozed '-"ill for:n an obs-i:n:ction to the flo\.; of water 

which will undoubtedly, in rr.ost instanc<';s, be T..;a.s:-ted a'-·ay do>mstream and, as 

a res:.1lt, there "Will be initiated ne1.; cor~di.tions of strear.1bank stability, - probably associated T..:ith local erosion r~nd ~-~cir::entatiqn. Also, the 

dom:1.strean transport of this bulldozed r:;ater~al wlli change the charac-

teristics of the sedis~r.t load of the stream i:l the do;..--nstream direction.· 

A reconnaissance, ther<::fore, · shottlrl be cz.-::-:-ied out along· the full 

length of the pipeline ~nd along the full l~ngth of the present winter 

road location in orde~ to assess the stability of the channel·and the 

channel banks after th-:= initial soil mover::ent by the constructi~n of the 

present •,;inter tracks. Also, the rec6nna i.ssa:1ce should make a prognostica •. 

tion on t~e basis of t~e type of soil n~terial, the preponderance of 

/, 

silt versus grav::l, the existence of permaf~ost, and the type of vegeta-

tion of t~-w future sta~ility of the channel d:.tr!ng the r;:elt season. 
f. 
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This reco:rma issa:r:::;<:: should consist of a ·~-.:;: t2r resources engin22r 

and a sedi:n.:::ntnt ion o:;_· river channel expert ~-.·hC> .... 7cu1d go from on0 

channel crossing to the next, devclop,ing ~-.-hile doing so a method of 

both r.:2pping and recording. They should :-ecord nc::: only the origin.."l 1 

conditions of the _strec:.n, but the off,ect of the bulldozing to date with 

a prognostication of future changes, both ...-_ith ar..C. h'ithout additional 

construction. 

With regard to the construction Jeither of en all-~;eather ro2.d and 

the pipeline, it probably should be a:ssurr.ed that the location for both 

has already been determined. Geology: has a role of great importc?.nce in 

that it affects the type of construction even after the exact location 

has been chosen. Ideally, of course, it ,_-auld have been desirable to 

have a geologica 1 recon.:.""la issar.ce made of the general zone through which 

the pipeline and the road were to pa~s in order that the geologic factors 

as they affect location might have been taken into eccount. Clearly 

this was not done, ho:-:ever. The loca.t ion --·;as in deta i1 actually" deter

mined not by an engfneer, but mote by the bulldozer operator hir.Iself. 

Therefore, given the location as having already been chosen, the 

' main geological problems have to do- ~ith the sources of road building 

material and the effects of choosing alternative sources in any given 

_site. For exampl.=, if large amounts of gravel are to be used in the 

construction of an all-~eather road, then g~ology plays an important 

parE" in 'IO"here such grayel deposits ate located, ho~.; large their a;nounts 

in various locations, and the effect on the stability of stre~r.1s and 

..,,.. 
~ .. 



hillsides in choosing one loc~tion relative to a~0thQr. It seems 

ncccssar.;:, the:rcfo1-c:, bcfcrc fin..ql constn:ct::-.:: 'b:::;ins to have a 

geologice.l investiption along the full le::n;::::-, ::>f the winter ro<!d and 

the full length of the route chosen for pipali=s construction. This 

investigation should consist essenti_ally of s:.;::-::ici<!l geologic mappi:ng, 

desigreting such things as location and a:::ot:::': cf construction matcriaJs 

and their relative stability if mined. 

The mapping sr.ould outline zones or arGo:.s ::a·:i::-.g similar stability 

characteristics un~er the changes wrought by c~::st::-uction. For exarn?le, 

along the route the areas l·ih·:::re permafrost is closs to the surfc:ce and 

the vegetation is of a given type, such a zor-.:::: =ar~ed on a m.:1p \Wuld 

have so::e influence on the r.:anrter in which t::;:: roaC. construction might 

best be planned in that particular type of geol~g:c and physiogre.phic 
·.-f 

situatio~. On stee? hillsides, for example, t::e rele.tive instability 

of a certain kind of soil material would be i~::~c::.ted by the zonation 

shc~m o:: the surficial geclogic rr.ap. Each :::=.?;::-:n.g unit, therefore, -
should be conceiYed as not only a unifonn area ?h::siographically and 

geologice.lly, but havir.g a concomitant ,prafe::-rs::. construction method. . . . 

An exs.::::r?le ~.;auld be a part icular
1 

type of cle.y cr finegra ined t i 11 '1-:hich .. . 

would become very unstable '1-:hen disturbed as a res~lt of melting of the 

surface. This type of area might ca 11 for. a ::;:.ni=u::l of cut by bulldozer 

blade ar..d for engineering stability might re~:.r:.re that the roadbed be 

made up pr ir::a r i ly of grave 1 brought in fro::t e l.se~.~:::.e reo 

'· 
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The same type :>f precautions mi~ht need to be observed on flat, 

tuncra a..rt:;a l~hich b2comes r:-.arshy and surficinily 'hct during the rr:Glt 

s~;ason. 

In other locations it might be 'Detter, fo!" examp1.e, from the stand-

point of road stability, to cut into solid dry :::Eterial on the nose of a 

hill rather than to put the permanent;: road-·,in flat:, marshy area at the 

base of the sarr:e hill. 

This kind of tmgineering geologic mapping is >;ork for special ist:s, 

not only in engineering geology, con$truct ion r:etho:is, and the oc:currenct' 

of construction materials, but also men 'h'hO have had experience in Arctic .. 

type lar:-dscape where permafrost is a: problen. 

Studv of Flood Potential ar:d Road Construction Standards. · ... 
In order to have the all-weather road. as s!::able as possible~ it 

will be necessary to assure that the crossings of streams and rivers 

- be related to the flood-flow possibilities of each individual channel. 

In oost modern highway construction practi"ce it is usual for the design 
.. . . . 

engineer to have computed for his use the" dischafge equalled or"exceeded 

r I 
at a 50-year recurrence int:erva i in order to detemine the size of 

culverts or the size of bridge opening necessary for stability of the 

road. crossing. 

North of Fa irb.?.nks ve.ry few river gaging stat ions are ava-ilable, 

~nd northern Alaska has considerably' different climatic and therefore 

dis~harge characte:-istics of its drair.age basins than more southerly 

,. areas. It w·ould boa necessary to have, in the a~sence of direct measure-

ments, studies r::.::td;:; of the flood-flo.'\-< ch~ract:e:::-istics of rivers typical 
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of t~~sc crossed by the pipeline and the all-~sat~~r road. These 

flocc-fre~uc:ncy co:n;.;u~ations 'i-:ould initially ·be :r.-.ade by correlation 

methc~s using the flood characteristics of river basins for which 

measure:nen'..::s are availn"::llc and estimat~ng the rela~ions 1-rhich exist 

in un.::easured areas. 

If, therefore, the high•,·ay crossings are to be stable from the 

hydrologic standpoint as well as from the staa-:ipoint of the losses 'ibich 

occur to the environ;;:;ent by 'i-:ashing a,,·ay bridges and channel ·.:rossings, 

such ::load-frequency st:.:dies should be started ir:'"-::ecic:tely. From them 

there shou!d bE) dra•-~n up n::gulations and instructio:15 for the high;-:ay 

constr~ction praciice, issued by the D~partment of the Interior, to be 

follo~ed by the construction companies. 

This type of reg~lation and the establish.,;;ent of standards for 

river crossings stands flows logically from the fact that the lands 

traversed by both pipeline and roads are for the most part Federally 

owned. 

'Ihe same principles apply to pipeline construction as ro.::;.d con-

struction except that, in the case of pipelin~s, different construction 

I 

methods night be usec1, ··but it is st',ill necessary that· the pipeline 

location provide suffici.ent freeboard for the passage of flood waters 

under the pipeline and through the pertinent culverts and associated 

constr~ction features. 

/, 
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Study of Hineral Po::ential and Eliminati.on of ~;o!'.econo::1ic Exoloitation • 

Although the general rules for the estabU.sh:::2nt of mining claims 

on Federal lands are promulgated, the situ~tion in northern Alaska, 

especially in penna::rost. areas, make the possibility of impairment of 

.envil·oru"Tientai values resulting from small-scale, especially marginal 

mining operations, exceptionally haza:rdous ·-·,For example, one has to 

•build the same sort of access. road even to make· a recon.naissance for 

the possibility of establishing a minor or sr.-;11 mirterals-claim as is 

necessary for the initial construction of an access road to a very 

valuable mineral deposit. 

It seems, therefore, that the hazard to the environment is such 

that the regulations for the prospecting and development of small mining 

claims in the Arctic need to be revised in orcer .to eliminate insofar as 

possible the proliferation of marginal and unecono:nJ:c mineral. claims 

l;'hich have little or no promise_ of yielding to either the prospector or 

to the general public any reasonable return •... The mining· regulations, 

therefore, in the Arctic should be esp.edal_ly_designed to eliminate 

insofar as possible the.marginal and·subecqno:J.,ic prospecting. 

This type of zcning and the drawing up of appropriate regulations 

may have to depend. on the interpretation of the recOTh1aissance geology 

already available and might well include the specification that no mining 

claim may be worked until the projected area had been studied-by com-

petent economic geologists of the U.s. Geological Survey. Thus, the 

strengthening of mining and prospecting regulat1ons on Federal lands 

I. -
i could well depend on a much more detailed progran of geologic mappir~ 

by Geologica 1 Survey persort.:."'le 1, concentrating on the art:as in northern ... 
~ . 
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Alasl:a v:hich the presently available geologic<!l reco;;naissance maps 

ir.1 icnte might have so:-;;e potentia 1 for mineral develor;,ent. Prospect-

ir~, for-example, might •.;ell be closed on all Federal lands until these 

ar;:;<!s already detemined by reconnnissance !!!etl:wds to hav~:: some mjneral 

potential have been studied in more detail by geologists of the U.S. 

Geological Survey. 

Studies of Water Suc91V Potential. 

As oil develo?zent proceeds on the North Slope, there will be in-

creasingly a need fer the development of water supplies both for 

industria 1 and for rr.unicipal use. No doubt tne concentrations of people 

uill lead to the est.ablish.;-::ent of small to..,'Tis .,.;ohich will have special 

problems of water su?ply and -v:astc di~posal rr:erely because of the type 

of climate, ·geology, and the presence of perr:-,n.frost. It is therefore 
·~· f 

highly desirable that ~ater-supply engineers of the U.S. Geological 

Survey, especially ground-~;ater geologists, begin a study of the possible - types of ..,·ater sources on the North Slope wnich n:ay hav~ to be tapped for 

~r~ustrial and municipal uses. 

The study of water supplies and water po~~ntial in the developing 

area is the only way in which not only will ~ater be dev~loped in the 

most economic fashion. The study would also help assure that the impact 

on the envirorur.ent d:..:e to T,;ater development T,;ill be mira.ized. · 

·-· 
The ground .. ;;ater possibilities include the river gravel deposits, 

especially in the ar2a just south of Prudhoe Bay along both the· Sag 

Rive~ and the Colville. It would be d'esirable to have estirnates of the 

'· exte:1.t of the river g:-avels, their relationship to the nearby pere.afrost 

areas, and the ~~~ner in ~hich the contained ~ate~ might efficaciously 

be developed. 
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Studv of Effects of ~aste Disoosal on Water Su~~lies. 

One of the effects of increasing the.po~~la:ion on the ~orth Slope 

in conjunction with oil dev'"lopmcnt. will be tts ~ossibility of contawin ... 

a.tioa of local ;;ater S'.!pplies by the disposal of ·,:astes. In connection 

. therefore Hith ground--;;ater studies of the availab:lity of municipal 

a.nd industrial water supplies, especially in t~·::: ?rudhoe Bay area along 

the Colville and aloag the Sag Rivers, there s~~~ld be also a concomitant 

study of the potent:.al of different methods o::: ~~s~c disposal affecting 

adversely the qu<>.lity of the available water st.:;:,?!.y. Genernlly, large 

supplies of ;;ater are going to be located in ce·.::-::ain places, especially, 

as mentioned elsmv-here, in the gra-:el deposits ?.n the principal rivers. 

Therefore, since the a;;ailable water is restricted in geographic location, 

the possibility of ad~erse quality effects of t~ese water bodies by 

- ill-considered waste disposal practices is a re~l problem • 

.§umma rv of Reco:n.:'Tl.endations for I::::ned iate St:.t:i·: ::;;ro iects. -
It is recorunended t=:at a geologic reco~J.a iss.:.:1ce be conducted a long 

the full length of the locations chosen f6~ ~~t~: ~he all"~eather road 

and for the pipeline . .in order to i<ap the a\;ai!.s2ility of construction 

materials and to she,._,. zones of recommended cons~:=t!ct ion methods. The 

items to be rrzpped would include availnbility o::: sa.terials, stability of 

the ground and soils, praferrad types of const:-'.1~!:ion to prevent slough-

ing, slippiD~, erosion, and instability. 

i 
•. r. 
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New regulatio~s s~ould be written rcga=~~~; ~~2 control of prospect-

i:t~ c::nd sn:.:-.11 minin;; c~.:dn dc.:vclop:i1cnt in the :::-2:·::s Ran;e and on the 

:t:~:-:::h Slope in orde:r to limit t;lC: prospE:ct:,ng a:-.i utilization of 

;:-... :~:-Gin:=tl and un0con::c:ic s,::.::ll mineral clai:::s. ':he: pre;:J.ration of such 

re;~lations on Federal 12nds should be basEd o~ sufficic.:ntly detailed 

geologic studies to del:.neate those zom;s c.r a::-e:=.s where econooic and 

practical mining de·:elo?=--~ents might occu:-. This =:.:1y lead to a cessation 

of t::-.c granting of per::::i::s for any prospecti•-6 o::- ;;1ini::; claim develop-

nent pencing the cc:-.?lct:ion of sufficiE:nt:ly cc.:t:=:.l<d g~ologic,cl investi-

gat:ions to assure thet ?=ospecting and mining C.e~elop~c~~ on a small 

scale is restrictE::d only to those areas ;..·he:re a ::-;;:c.sono:.ble economic 

pote~tial appears tc exist. 

There should be ir'.i.tiated innediately q st::::.:;· of the road ::i2velop- ·.' 

r,ent and pipeline deve'!.~-p:::ent on the stability of :dver chJ.n...'"tels and 

their associated de~os:.~s. O~e of the hazards ~ct~ to road and pipeline 

- struc~ures is the utilization of improper rnater~als and impropar methods 

of construction ;..·!"lich also can have adverse effec::=s on the stability of 

rive:-s ar.d streass. Th;;: investigation nceC.t::::!, f;:-_e::-efore, is a· recon .. 1..ais-

,. I 

sance of the types of st:-u:.:n ch:::nncls, dra~;::;, r:·.-e::-s, and other 

~atercourses over wtich pipeline and higt-.'::ay =:1st pe.ss from Fairbanks 

all the '1-:ay to Prudh:>e Bay. t-:e;.; methods of r::a~~=-=-"~ ;..·ou!.d have to be 

de· ... -eloped during this i~·:estiga!:ion becnc:se of ::::::: pecctliar chatacteristics 

of the streams being 

The types cf cha~•el sedi~entary deposi~s a:-e intr:cately related to 

in =~=-e tenperate zo~es in the Gnited States. 
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Runt Fork of the John River V<! lley, 67° 45' Nor~h at -r:.orthern lir.:i't of trees 
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up t::e -;.·rong forlc of tr.e valley, oper.:.tor disco·.·::::-s <:::-:-or, circles bac~c, anC. 
cuts b2.ck (right) to ·r..3.in valley - but not, befo:-a c,.:..-::;;:e~.::d ~-;iC.e:r.ed road 
is finished. h'ith large gr.:"tde::-s behind him. RoaC: is .-,o~~ aba~doned. April 1969. 
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Wint:er road c:::-ossing srr.a 11 >-:at:ercourse near Bor.anza Creek, a tributary of 
the south fo:::-k of the L-:oyuku~~ River at the app:::-o:drr:ate latitude of the Arctic 
Circle. Note ;:;1ethods of road const:ruction by bulldozing taiga vegetative 
cover dov."'11 to th'3 level of frozen ground and the filling of sinall ~.;ate:::-courses 
with topsoil •. April 18, 1969. 
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Winter Road crossing Bonanza Creek, about 5 miles north of the Arctic Circle, 
4-18-69. Note subsidiary tracks and parallel use of the road beyond (north) 
of the Creek., Track fills with snow, pacl~ed by trucks, and areas· adjacent 
to the road blow free of....snow so the next convoy d·rives along sid~ the .main 
route until overall route is continually widened. 
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Pipeline 'road, southwest of Livengood, Alaska. _Vie·,.?·southt-mrd to-.:ard ~airbanks, 
April 196~. Note string-line straight route. ------
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