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- ~ It is reportad that in the spring of 165% arhigh official
. : T one of th2 o0il ccmpanies vas fiying over the avea of
¢il development in the vicinity of Prudhoe Lzy., He is
_ guoted as saying "If the Ame:ican pacple could see wial ‘we
. ar2 doing to their land here, 'they would wznt to abolish:
the use of tne reciprocating enginz," :
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oo of wiiderndss in the United States is

; the end the Avctic Coastal Plain which stretches from
: { i .

that raomzs to the Arctic Ccezn, The proving of the exploratory ¢il

‘wells which hzve been drilied on the coastal plain in the vicinity of
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Prudhoe Zzy ==
unknowa count~y will rapidly and vigorously be exposed to a variety of

changes czusel by the influx of men and fheir equipment. Even within

-~ the first four months of 15&% the whole aspect of the central part of
the regiox hzs Tsen Importantly changed by the driliing programs of

several la—gs oil companies.
D e ad . -
o suldsnliy w&s is change brought abou iat no “long-rang
S thi ge brought about that no “long-range plans
have been ¢avelcoped either to soften the efifect of such development on .
the natural enwviromment or even to record the progress of these effects.
" . -~

Yet the ahsencs cf a p1a1 provides an inadvertent potential .adventage

in Lhrt trzre Las been no history of increasingly firm Federal policy
which, in othzr places, has often made it difficult to take newly con-

ceived action in line with the increasing societal interest in environ-

mental preserviiion, The lack of Zirm Federal policy provides here a
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unique opzsritunity for the appiication of new rules and investigative

4

1/ Hydralogist, United States Geological Survey, Washi nntOﬂ, D.C.
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a wide wariety of hydrologic, topogzraph

Naval Petroleum Reserve No, 4, a large area north and west of the

Coiviiie River and extending westward approximately to the longitude

of Teoint Barrow., Comparadlie studies have not been zmade in the land

lying exst of the Colville River, including the recently proven oil

~

fieid in the gencral vicinity of Prudhoz Bay,., The now famous well,

-3 - - . J - % - s i b 3 o =2 1 -
3 (9220 Yy cace © s Co . 4 p ‘\: 4 & t L e Z T 1S L o CLN
Prudhos Eay State No. 1, was bdrought in by Atlantic-Richfield Co, early

in 1655, By April there were at least 7 companies and their 16 drilling

.

rigs driiling in the area, mostly in the general vicinity of

=

rRtok River south of Prudhoe Bay, and at least one & short

distence scutheast of Umiat ncar the Colville River scme 70 miles to

e

ce of the Dirsctor of the U.S. Geological Survey perceived
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the necassity of obtaining scmz general-facts zbout the relation between

present activities .and the environment as a necesszry prelude to move
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detailed -records of progressive charnges. Recognizing the

hese Arctic enviromments to changes wrought by man's
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s, it was deemed desirable to conduct at this early stage a

field —econmaissance as an initial part of the necassary record, Con.
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or was . asked to make a field recomnaissance, talk

to krnowledgable people, obtain photographs, and mzke whatever racommends
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ations that seemed to flow from the focts and infomzztion coliected,
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poralation pressure and the accompany1ﬁv increaszd incidence of uncorn-
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trolled fire becomes an ecologic hazard o ezt importencs, As in
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ther ecosystems, the balance among various
dezenient on the maintenznce of each element, Tho caribou range is 3
hizhly cependent on lichens, A grizzly range requires large areas free

of heavy human use pressures. Thus the stabilityr of these sensitive

systens 1s affected not only on the phrsical destruction of the vege-
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taticn by roads, trzils, and mechanical disturiznces, but depends on the

LeTe existence of blecks of ourtry of sufficient size that wide-ranging
robhile animals can te free of constanL interruption as well as free from

moZern hunting pressures.

Recreational Factors
Recreational uses of ths Brooks Range and the North Slope have been
bri:arily by hunters ard secondarily by mountazin ciimbers, fishermen,
ard the hiking visitor., Access is normally by light airplane landing on

natural gravel bars and based on scattered airstrips in the bush. The
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cozmon argument abeut wil ness recreation appiies here in Alaska as

's" of recreational use,

well as elsewhere; that is, to reap the ben
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ava arcess; to the lan?, One of the inherent

o

the recreationist BRas to

facts about wildernsss landscapes of northern Alaskz is that the ordimary

(o]

tourist, accustomed to camping in or nsar his car or at hostels or motels,

would find the Broo¥s Rangs and the ﬁorth Slope to be brutally inhospit-
able even vere the usual facilities of food ar? ledging avaii;ble. The
mesguitoes and other bugs of Alaskan surmer are well known. Winter
weather is cold if not otherwise unc@mfortalle. Yet the scenery of the
2, for those who appreciate mountain grandeur, is of a hkigh

guzlity and even ths monotornous: character of the tundra can be grand in
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its own way. Thersfore, physical location and characteristics of the
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Control of Logging.

The need for large diameter conifer logs, espacially for the con-
étructfbn of piling, already jeopardizcs.the small area of large timber
near the Koyukuk River below Bettles, Though southern Alaska and )
portions of central Alaska have large amount§ of merchantable timber,
the appropriate Federal agencies should immediately set up regulations

to prevent the cutting of the few siall stands of large diameter white

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

Disposal of Debris,

Vhen a road through public land has been comstructed primarily to
promote the development of resources by a relatively few corporations ~
and despite the fact that various citizens gain some benefits from
increased demand for services, it ﬁg&ertheless-can be counted the responsi-
bility of the companies involved in developzment to guaéantee that the
~landscape is not Indefinitely subjected ;o uncontrolled littering.and
random disposal of unwanted debris. .. |

Therefore, it is recommeéded that;théjappropgiate Federal agemncies
which would_feqdire tﬁaé_the principal contracting

-~

-companies involved in North Sloﬁe developﬁent will be responsible for

set up regulations

cleaning up debris along the existing winter road; for the permanent

disposal in appropriate fashion of 0il drums 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,’




Policy for Environmental Protection.

fhg kinds of recommendations made above would still be a patchwork
of unrelated and uncoordinated regulations in the absence of a gencrally
stated policy aimed at environmental protection on public lands north of
the Yukon, It is recommended that the Sacretary of the Intericr in a
joint action with other parts of thgﬁExecutiye Branch and with appropri-
ate cormittees of the Cpngress assufe an in-erém enviroﬂmental policy,
espacially aimad at limiting the imgact of 0il development on the North
Slope of Alaska on the environment. . Though a general Governmentwidé
environmental policy may later inclgde in general language the Govermment's
determination to protect the environment while at the same time allowing
resource development to proceed, thefe is an immediate need for a clear
environmental policy statemznt applicéble now to northern Alaska, Such
a policy would govarn not only the actions of private parties engaged in
resource development, but would also provide a policy within which all
Government agencies could work singly and togzther for énvironmental

protection, especially on the Eéderai lards;

>

Stimmary of Imﬁ%dié#e Reco:ﬁendations
1) A corridor of no sho;ting be declared by the Department of the
Interior approximately coinéiding wi;h the';orridor classifieh by BLM
for the winter réad route, The no-shooting zon= would include-2 ﬁiles
on each side of the winter road alreédy constructed and should extend
from the Yukon River along the wintef road north to the ocean.
—2) The BIM should be empowered by the Secrstary of Interior to

s of road exploration and
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write and enforce regulations speci

construction on public lands' in Alaska, aimed at maximum protection to
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the environment., These regulatory powers shou
for exploration, including exploring for ssismic <Zat
ard othér transportation neecds,

3) The Department of Interigr should declzwe the spotting, harass-

ing, or hunting of wolves and bears from rioving zircraft illegal on all

pudlic lands, with provisions in the regulationz carcfully drawn to

- -

enhance effective enforcemsnt,

4) The Department of I,terior should cosctzrze with the Department
of Transportation to make Federal aid for road construction contingent

on acceptance of standards for exploratior and rzzd comstructicen, and

acceptance by the State of the elimination of beounty on wolves,

5) The Department of Interior should requi-s exploration, <¢rilling,

and constrﬁcﬁion companies on public land to conform to standardis on
uncontrolled waste disposal, Controls on wasts Zisposal should reflect

a cognizance of the peculiar envirommenta! coniitions typical ¢f nocthern
Alzska, The weathering and disintegfationfis ert:emély slow. Besars can
dig into the ground deeply and do so pé;séétentiy. Winds in thes Arctic,
are strong and variable, Microﬁiologic activity is slow or abssnt,

6) The Department of Interior should coopsrzte with the Department

of Agriculture in setting standards for th; cutting of timbgf on Federal
lands for road and pipeline construction. "

7) The Exe-utive Branch should issus a2 tzzpozsry policy aized at
protection of the envirorment in northern sAlaska which would armaliorate

the impact of resource devalopment on th
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Immediate Need for Datea and for Investigations

Reconnaissance Studv of Sedimern® and Streamha

One-of the principal water factdrs which must be investigated as
soon as possible is the present condition of thsz rivers with regard to
their sediment content before and aféer the construction of the alla
weather road and thc pipeline, When th\ %Hter road was put in across
various streams, éonstruction machiné;y could move across the river on
the ice. Many small streams, however, caused enough of a barrier to be
crossad with equipmant that the bulldozer cparator scrapad soil(and

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

-

filled up the bottom of the channel with material brought in,

Wher melting occurs and water begins to move in these same chanmels,
the material bulldozed will form an obstruction to the flow of water
which will undoubtedly, in most instéhces, be washsd away downstream and, as
a result, there will be initiated new conditions of streambank stability,
probably associated with local erosion and se edimentation, Also, the

downstrean transport of this bulldozed raterial will chznge the charac-

id of theistream in th
K ’ -
herefore, should be carried out along the full

".)

downstream direction,

(]

teristics of the sedimznt 1lo

A reconnaissance

T

length of the pipeline and along the full length of the present winter

s

road location in order to assess the stability of the channel and the

channel banks after ths initial soil move:en; by the construction of the

present winter tracks, Also, the recOnnaissance should make a prognostica-

T

tion on the basis oi ths

[0

ype of soil material, ths preponderance of

silt versus gravel, the existence of permafrost, and the type of vegeta-

“

tion of the future stability of the channal durinsg tha melt season,

o

35




" This reconnaissancs should consist of a water resources cnginee

1

and a sedimentation or river channel expert who wculd go from one

oinz so a method of

N

channel crossing to the next, developing while
both mapping and recording, They should record nct only the original
conditions of the stream, but the efféct of the bulldozing to date with

L}

a progrostication of future changes, both with and without additional

construction,

Reconnaissance of Encinezsring-~Geology Problers,

of an all.weather road and

With regard to the construction eithe

.M

the pipeline, it probtably should be assumed that the location for both
has already been determined, Geology has a role of great importance in

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

has been chosen, Ideally, of course, it would have been desiradle to

have a ceological reconnaissance made of the gsnsrazl zone through which
o o i o o

der that the geologic factors

the pipeline and the road were to pass in ord .

as they affect location might have been taken into account, Clearly

this was not done, however. The location-was in detail actually deter-

- .

mined not by an engineser, but ms%e by the bulldozer operator himself,
Therefore, given the location aé having zlrezdy been chosen, ths
main geological problems have to do with tﬁé sources of road_ﬁuilding
material ;nd the effects of choosinggalterﬁ ive sources in any given
site, For example, if large amounts{of gravel ars to be used ?n the
construction of an all-weather road, then gcology plays an imﬁortant
part in where such grafel deposits afe located, how large their amounts

in various locations, and thes effect on the stability of streams and

o |
A
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hillsides in choosing one location relative
necessary, therciore, befcre final construction

geological investigation along the full length o
the full length of the route chosen for pipalins
in’Lstigation should consist essentially of surZ
designatiﬁg
and their relative stability if mined, -

The mapping should outline

Jese
.

L
cr
,e
o
()
)‘
:3
0q
©
n

Cs uncer:

characterist

-

along the route the arsas where

the vegstation is of a given type, such a zonz zar:

have scmz influence on which

best be planned in that particular type of
situation,

Cn steep hillsides, for example,

of a certain kind of soil material would be infic

[

shewn on the suriicial geclogic map,

U‘)

should be conceived as not only a uniform arsza o

geologically, but having a concomitant prefe-ce

An exazple would bn 2 parti cu1ar type of clau o=
would become very unstable when disturbed as a
surface,

blade and for engineering stability might reg

made up primarily of gravel brought in from els

37

such things as location and amount cf

It scems

bzzins to have a

=
Py

the w

construction materials

i

nter road

ng similar stability

For example,

a map would

construction might

nd physiographic

¢ instability

ed by the zonation

construction method,

e
‘J

Tesu

This type of area might call for . a minizu

e =

Lo

that

gra

oT

inad till which

melting of the

m of cut by bulldoze

the roadbed be




S

The same type of precautions might need to be observed on flat,

tundra arca which becomes marshy and surficially wet during the melt

season, .
In other locations it might be better, for example, from the stand-

terial on the ncse of a

point of road stability, to cut into solid dry ==

hi1ll rather than to put the permanent road-:in flat, marshy area at the

base of the same hill,

This kind of enginecering geologic mapping is work for specialists,
not only in engineering geology, construction mathods, and the occurrence

of construction materials, but also men who have had experience in Arctic=-

type lardscape where permairost is a problem,

Study of Flood Potential ard Road Comstruction Standards,

In order to have the all-weather road as stable as possible; it
will be necessary to assurs that the crossings of streams and rivers

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

- .

In most modern highway construction bractfce it is usual for the design

engineer to have computed for his use the discharge equalled or exceeded
. o y j -7 .
at a2 50-year recurrence interval in order to determine the size of

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

‘.
s

road crossing,. -

North of Fairbanks very few river gaging stztions are available,
and northern Alaska has considerably different climatic and therefore
dischargs characteristics of its drainage basins than more southerly

cessary to have, in ths absence of direct measure-

2
i

areas, It would bs

of thz flood-flow characteristics of rivers typical

alt

4]

studies mad

1]

ments,

38




those crossed by the pipeline and the
flood-frequency computations would iniﬁia
methods uéing the fiood characteristics o
measursments are available and estimating
in unm=easured areas.

If, therefore, the highway crossings

hydroiogic standpoint as well as from the

occur to the environment by washing away b

such Zlopd-irequency studies

there should be drawn up regulations and

should be started

all-weathsr voad., These

11y ‘be correlation

by

f river basins for which

the relations which exist

ars

v

to be stable from the

stendpoint of the losses which

channel z=rossings,

instructions for the highway

constriction practice, issued by the Department of the Interior, to be
’ 3 P ’

zd

" T

foll by the construction companies,

This type of regulation and the establishmant

of standards for

river crossings stands flows logically from the fact that the lands

traversed by both pipeli
owned,

The szme principles apply

roads are for the most part

to pipeline comstructicn as

Federally

.

road con- vI

struction except that, in the case of pipelinss, different construction
’ . ! : !
methods might be used, but it is still necessary that the pipeline

locaticn provide ent freeboard for
P :

under th2 pipeline an¢ through the pertinent culverts

construction features,

h
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the passage

and associated

e et i - <+ g g g e YT e SRR




Study of Mineral PoZential and Elimination of Noneconomic Exploitation,

Although the general rules for the establishzont of mining claims

on Federal lands are promulgated, the situztion in northern Alaska,

especially in permaZrost areas, make the possibility of impairment of

.environmental values resulting from small-scale, especially marginal

mining operations, exceptionally hazardous, For example, one has to

a2

‘build the same sort of access road even to make a reconnaissance for
the possibility of establishing a minor or smzll minerals-claim as is
necessary for the imitial construction of an access road te a very

valuable mineral deposit., ‘ -

It seems, therefore, that the hazard to the enviromment is such -

that the regulations for the prospecting ard development of small mining
ciaims in the Arctic need to be fevised‘in order to eliminate insofar as
possible the proliferation of marginal'and uneconecamic miﬁéral.claims
which have little or no prcmise of yielding to either the prospector or
to the general publié any reasonable feturn%_ Ths uining'fegulations,

therefore, in the Arctic should be especigliy_desigﬁed to eliminate

insofar as possible the.marginal and -subeconomic prospecting.
" :

'
»

This type of zcning and the drawing up’Bf appropriate regulations

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

1

already available énd might ﬁéll include the specification that noAmining
claim may be worked until the projected area had been studied~b§ com~
petent economic geologists of the U.S. Geologiczl Survey, Thus, the
strengthening of mining and prospecting regulations dn Féderal lands
*could weil depend on a much more detailed progranm of-geologic mapping

-

by Geological Survey perscmnel, concentrating on the arsas in northern

40
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Alaéka which the presently available geolo~1cu1 reco ssance maps

inticate might have some potential for mineral development., Prospectw
inz, for example, might well be closea on all Federal lands until these
arcas already determined by reconn;issance metnuds to have some mineral

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

Geological Survey.‘

Studies of Water Suconlv Potential,

As 0il developmant proceeds on the North Slopes, there will be in=-
creasingly a need fcr the deve10pment‘of water supplies both for
industrial and for municipal use, Noﬁdoubt the concentrations of people
will lead to the establishment of small towns which will have special
problems of water supply and waste disposal mevely because of the type
of climate, -geology, and the presence of permafrost, It is therefore
highly desirable that water-supply engineers of the U,S. Geological
gin a study of the possible

gists, b

(0

Survey, especially ground-water geolo

types of water sources on the North Slope which may have to be tapped for

industrial and municipal uses, L

- The study of water-.supplies and wate; po ential in the developing
' .

area is the only way in which not only will water be devealoped in the
most economic fashion. The study would also help assure that the impact
on tha environment due to water deve;meent will be minmized,
The ground.water possibilities iﬁclude the river gravel degbsits,

especially in the arza just south of Prudhoe Bay along both the Sag

D

River and the Colville. It would be desirable to have estimates of the
extent of the river gravels, their relationship to the ncarby permafrost
areas, and the manner in which the contained water might efficaciously

be davelopsd,
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Study of Effects of Waszsts Disposal on Water Suco

One of the effects of

in conjunction with oil devclopment will be the possibility

-

ation of local water supplies by the d1qp cal of wastes,

North Slope

of contamine

In connection

_therefore with ground=-water studies of the avzilability of municipal

1

and industrial water supplies, especially in thksz

-

the Colville and along the Sag Rivers, thers sh-uid

th

study of the potential o

ihoa

Bay area along

differant methods of waste disposal affec

be a21so a concomitant

adversely the quality of the avaiiable water supply, Generally, large

supplies of water are going to be located in cerizi

as mentioned elsewhere, in the gravel deposits in the prin

Thersfore, since the available water is restricted
the possibility of advsrse quali t] effects oi tirese

ill-considered waste disposal practices is a rezl

Irmediate Stud-r ¥rof

Ve

Summzary of Recommendztions fo

"

n places, especially,

in geo

(=]

ipal rivers.

graphic location,

water bodies by

-Oblemo

ects,

It is recommended that a ceolowxc reco-_--asance be

the full length of the locations chosen‘fbf bot® th

and for the pipeline in order to map the ava i1 lebill
materials and to show zones of recommended consiTu

items to be mapped.would include availability of msa]

the ground and soils, preferred typass of constructil

ing, slipping, erosion, and 1nstab ility.

(a3

y of

ction m

construction

ethods., The

terials, stability of

event slough-
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Yew regulations should be written regarding

"I'
1]
(o3}

sitall mining claim development in th

orth Slope in order to limit the prOSngt ng and uti

practical mining develscnents might occur, This may
of the granting o for any prospsctinz or mini
ment pending the cempletion of ¢

gations to assure that prospecting and minin

scale is restricted cnly to those areas where & Tszasc
potential appears tc exist,

There should study of

Jd T -

ont the stability oI

I\)

s e

ourses over which

P
6
(or
(D
a

the pipeline and highiaxw
all the way to Prudhos Bay., N

- 3 -y o2
S 1n7esc¢l

a0

developed during th

of the streams being fed primarily from

pavsiographic conditions is much mors criticzl znd le
in more temperate zonzs in the United States,

lead to a

river

on

control of prospect-

Rgnze and on the

reparation of such

tailed

cessation

c¢laim develop-

1‘“:)

sufficiently dstaiied gzological investia-

the road develop-

channels and

to road and pipeline

nd impropar methods

the stability of

.

is a'reconnais~
and other

from Fairbanks
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Pipeline road, southwest of Livengood, Alaska, _View southward toward Fairbanks; o
April 1969. Note string-line straight route. — Al
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