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_ represents the first statewide assussment. Qf five

--analysis cf the ma;or elements affccting anerby developinot

. Sinc beginning Phase 2 of this szort. \ugust 2. 1976 fany §
cevents have occurred quch a8 passage of. the 1977 Clean Adx Act {

“¢ontinually being: supplemented and modific

'FOREWORD.

This two. volu e Alaamu Rugional Enexgy Re ourv* r;pnrt

‘energy .
idr- {

rgsources{ \olu*e 2 consists. of energy re‘Durcc i
539, “coal, hvdrug lectric and uranium, . Volume. | prnapr

the regdurce ‘sites which may duvelop between now. and’ the >

v:enurn problems” athcting energy developmént, ‘altetn;alv; toch
7 and environmental concerns resu]ting from dGVLlemCﬂC. '

0 i‘f-ica’ht -
_Cndment
changcs in off{shore tederal leuse sale bCﬂ(dHlUS. décisions on the route
for the KAS piuLlinL from Prudhoe: Bay, and rl](ﬂSL af Mdditlonal open file

‘reportd on ‘Alaska's” reaources.t 1ercf0rL. thie randur must. recornxze that

informarton and duta about Aldska's resources ,_upurations und;i‘ﬁuce dre.

. chO“ts sugh as Llis becom
datod betore thcv are published nqd diatxibu(;d E o

Since this rgpoxt ig based to a brezt extent upon Jgicntxliu, g(olohic:l
and eng*neering work donc by vthers, the reader is urgeo to . obtain the
original. documents for! wreater detail.  The report does not attempt to

establish state, Tedeval or Native worporation pnitry. but uoes providg

infnrnltlon that duy uuais* poli»v makers,
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"CHM:’T‘ER I

IWTRODUCLIO\

vahlS first-)Cdr rcporc of thL Aldska Rebional ncrby Rciources Plannino Projccc
‘. includes a . compilation ‘of available. tnformation on many of .the renc'able and the -
“ non- renewable energy resources in nlaaaa including otland gas, ceoal, hydroelcctric
“"pouv and uranius.. Potential foture energy gites have been screencd and ranked 4;=-“
- - according to likelihood for development betoeen row and . the vear 2000, - The various .
w,cqcrgy dLVCleﬂLnC operdtion, such as cxploration, rLcovery. sto:agf transpor:ation. f'- e
proc bsxng and use thc also becn addr;sqed LA : ST

) 1‘au.hurs i thiq rupor» do not. consider the anterial 1! dont nins to uc thc
:~"‘ast word" on nxdukd enerey. ‘Rather, Lhe purpose is to’ prcscnt thc readerq with
. an ov;rvicw of W\ gka & ‘energy resources’ ‘(and related subjects) tn ‘the idtr 1970's
- dnd the be ‘fdvxiléble CVidLuCL on the direction dcvelopment of those rgsourcos
nay | dke pricr £o:the turn of the century. “To the best of.our knowledge, no other -

Lsuch caLal pue ot Alaxka s Lnergy resources and Telated, 1nforaatior exists 1n one
IuoLLacnt, : I R T

to anadyze the- probab]c pattcrn5 i,cnurgy dcvelopment and produc- ’
‘ it Secomes necessary to ‘give closeé attention not only to thc ‘

'statc ‘uﬂuant chcrg resources, but also to such 1nterrelated issues as. social
A cLonOﬁic, tLChWQLObiCul COnSchatiOn govcrnmen tal, and eqvironmencal considera'ions;

\11 of Lhesc iqsues, complex LnOdPh in ChLﬂbDlVCS, are furthcr ccwnlicated by a
. number of “land tenure! ‘problens xn Alaska with respect to. ‘both °LtfaC¢ and sGb-
“surface property rights. Sative, State and Federal land clains are still sevoral
vears from SLctiemcnt; creating ~upsiderable uncertjyinty - re*arding the course o:
chqlapman in large areas of the state. In add%:;on dmportant intérnarional
offshore boundary neyg Otiatlonb szn Cdnada Aivd *he Soviet. Union uave not been'
LOWpIPtGd.A.- R _ L ' e T T

.hnvxrourgntal iqsuee will conc1nuc to bc o‘ major concern:. in ﬁLSQRJ becsuse of
gpecial climitic conditlons abuandant and varied uildlifc, and: unparalleled -
sceﬁﬂry. aomc o‘ mhlth is easily disturbed and difficulc to raclahn.

“,Avanced *cchnolog, has p11"ea a qignificun' rolc in’ enhrgy tccovery and tranbpor-
,'Lagionviu Alaska, " The world's largest ﬂrivately’fundcd construction project. the

3 oil pipclin; ts in operation. 01l and gas platforms in Cook’ Inlet,
Ercqueqc‘v exposed te hlﬂn wifLu, ice and: strong currents (a ccmbination of con-
ditions fitt found elséwhere in the wo rld), have a Tong history of successful pro- :
'dUCElOﬂ. . Additionral technological’’ advances,. such as’ soluclon mining and f;u‘dized»iii”
~bed heat traaner heLhcﬂISﬂQ mayv-enable. future enerby resou:ce develomeﬁt not - )

- now WObblblL ' R o

" The Aldskas Tnergy Dlannxrg Prolect ts a multi- yLar plannxng efforL funded by the

P nurgy Research and Development’ Administratioq (now part of the U. S Departmeﬂt

of Energy). ' This report, the first of. fivc,vrepresents a sAgni‘ican* ‘start. tovat¢ )
identifying and plannin for ‘Alaska's ‘energy needs and’ energy opportunlties. Ie - e
also’ illustratxs tHe porcntial rolc Alas¥a ¢an play. in. meeting the ceun;ry 8 energv‘g RS
—needs. . o : : R . . R : DR

} *\1 }nurh some ele“evts of the mnthodoloby used in this studv are- mentloned
Sin the’ bod; of the report; Appendix F provides greater detail on. several
rethohological 1§SUCS enrnuntcred in ;he LOLrae of Lﬁe study. B
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’ Others, uhether private'citizens,_
. of other - fields affectcd by energy dcvelopmen'ﬂ. albo will {iad the in¢ orannion -
“to be of value."ﬁ : . . g :

[

o Second-year efforts (Phase 2) 9111 emphasize coa‘ and hydroeleczric cevelopuent;

conservation of non-renewable resources, and te.hnologic&l ‘and enviroanental

" issues. Conversion and’ reclamation. energy alcernatives and soclal and econo&lcj

impact asseesment methodologies wlll also be considered. The energy resources
inventory wiil be expanded -and’ upda:ed.' ‘Phases - i, n. and 5 vlll continue an
evaluation of . various combinations of cncrgy planning elemanta.

A maJor goal of 'he project is to enable usérs of this type of 1nformncion. S
both private and "public, “to complete thedir rel lated taszke more efficientiy,

- Rural community leaders will be able to better determlne the enefpy optioné
- available. for their areas.; The infor“ation will assist local and state policy
'makers in developing appropriate respoascs to. energy fasues that centinua to ]
‘grow in number ‘and: complexity." Federal officials will beable to determine, in -

a more quantltative faahion, the role AlaALa can play ln Ehé n;tloual enarg; -}llff

;plnnners. utilicy nana;ora or repreaéntntive@..'




CHAPT E.R :?"

- xmmvv ALASEA'S z:.g"v‘v ?hSCJRCiS

"Aﬂﬂr .act Sa ce‘zala. &ia%ka iﬁ the szorchaus& cf the ﬁa:ian @ ew¢rﬁv rerourcna..-
katim zes of the ﬁ:stq [ te»aurce are very. 1drge ﬂcwevcr..an anaiva!a of

" these estinates reveals thal nefther the actusl extént nor the lecation of the

">La:e s-0il ara uas. coal, hyur“yﬁh“f or uranius im fui‘v kacm, ‘

Fchrtu ‘don® c agrer ny (hu ﬁe;hﬁa used to apﬁraiae rhc Sla:ﬂ 5 enery y rescurces,
the nﬁncn;!atu:c of 'hv'qnmte g petreleun provinces and ccal {fejds, or theiy
‘c&niiﬂurdz'ons.’ Thv st aher aﬁd dotstions of nocc winlly dcve‘awxb‘;'hvuronouer
sites remains gncertain 4&3 Chare i% only nitpht apreeseny on vhﬁru new :
iﬂgOch‘ﬁa 9f pezrvlwam r&maurccm are  maat iihvly Lo ‘be fauqa :

,Rcsaurca nazsuaaea WATV »Iduiv (T;hzc .-2) . Vﬁut of - Sﬁa rvc%éh! ﬁtt“&
'ffrom the froatier crarauter of Alsska's energy resourds o ioration and
nvvla;swnz. -s%gz fen't ag.much {nfordation. on Alaska Arresdurces an . L
Cthere 1e on rhﬂﬁhl(ﬂ% CIL?V!ﬁ'ﬂ in the Unite ,a(ﬁ{mr. CThiso 4y due.'(mr'rhﬁ'ﬂoatl
7.“srt. £ & L lsck of ;colaglc tic! warh nqﬁdcd to- adequately invest gate thea
ﬂxn the %tnte.. \Nﬁv yuetry vemourceu. houevur, nxc dFLttf knevn {haw oxhers.

‘ynf the encrg V ala. 1F4aﬁ kruww 1& Aiamka # uranlus no.cattél-walthuugh lhiﬂ )
A dn the vrﬁcg (<Lh1ﬂ§§hk A..vdmrg}.v fundad uranlue shucsament in
r«aentlv undervay In an effort 1o -#rfvr r additional: uvpouitc ef =h! 'hlgh
*vai i ccaaxﬂfcv. fr vhs%l"- ot :ravn te the distribution of Alasks’ 2 coal,
_' thﬁhLH the guantity gemafng uncertain, Locatlons are known beraux¢ ofthe:
Cvisihlg u-rurfmncrb of coal” aleng etredmeurs and biaffa. Least known {a
prevably Alaeka’s of] and gas potential) vapecialiy affabora.  To know vhﬁ ther
petroleun §m present, 4rilling twat Be dong, aﬁé'cx‘llaﬁ“ has not beon ap .
‘ax'vﬁai\v 1n A‘awha as eleewhere fn the U.S. % petroleus prcvinkc“.' Hvﬂropowar
ﬁ1‘£¢1; @npu ;321“ the snrrw" Witen~ny, 500 kilovatts af COﬂiAﬁhQuﬁ power.
4nu tar; pep-=has long havn known fn Alaska, althouph it fs ﬁtﬁ‘C@IV» nﬂprd. 5 R
»invenlo ¥ ot #pt iz avall éhlﬁ ior thc smalle r sites., ' - . {- R IR

I

i-’Ur{p!u@f

jiaw'c&l and uwnrhvs.»al_ thOV% in 1975 _eﬁd by EROA in E976. LAv 'hiﬁ $ e’
taska hss oo koown i?aﬁtﬁfaoﬁ resprves of uranius. . Twuiucnv ered. rﬂasnvce‘
f@s:!ﬂaar varv wzéeiy from awa tqu 0 205,000 ton« a. u?&nium.. N

';Hegou!'e nati”a'm h e b?ﬁﬂ ﬁﬂﬁe %" Elein fnr the ﬂ'ac of AX;aka. D‘\latnn ﬂf_.
pd
A

ae:e'ié-gfeggnzlﬁ h#,?fﬁwézi%ﬁﬂ urahau@-in Alaéka‘,‘i

ULZ 5 r¢= SR = o L i S a

Ayttt o

B '}‘1 t ﬂaana of ;rti@ ail ard Ratuték ?;q'ta"hurc@q. pre"arﬁd ey 14?5 for Alagka by
l" SR, {Es;' wam of AE:cka. G vistion of Ceolapiond and Coophveical mrvm_rg UDCGSY aa
woil 25 the U5, Deslagica ?..urva« fu*(\;»‘u%w tercurce divisions of both.
};herﬁ N:o atd t%e ?w%vrag g ﬁth-4rw UE&?:V“diT(‘nent, Luth as :é-eitcn:f
.rien. : : : )




SUMMARY OF'ENERGY RESOUACE: EST!MATES 4
CRUDE OIL, NATURAL GAS COAL, HYDROPOWEH ummum

) S IGTEIA (‘fl‘h.ul'
{n !HH’M ot Kurr«-lx)

Oﬁﬁhufﬁ

Tabm 21

16,768

o 9»*: : 25, 34

.A!aska g c
Potential s TR
» ' ‘ Inent"ied S Addrticial Total
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The State DGCS s- estimate of Alaska's total recoverable crude oil (onshore

‘:7'and offshore, identified ‘and undiscovered) is 85, 93 billion barrels .or ¢
nearly twice ‘as: much as the oeologic Surveys estimates oF 43, 327 billion
. barrels’of. oil lﬂliﬂ ‘/‘ﬂ e . : _ .

Identified oil reserves, onshore and offshore, are estimated at lO £ billion
barrels by the State DGGS - The United States Geological Survey eftimate ’

.. of identified reserves is 17 139 billion barrels. Here the U. §."Geolngical. .
"> Surveys estimaté of the total iuentified oil reserves (neaSured “indicated .
= and 1nferred) is nearly l and 2/3 times the State DGCb s estinate._.."

i—Total undiscovered 011 resources are estimated at 75.43 blllion barrels by

" the State DGGS. The’ United States Geological Survey -estimates ‘these at-

»

'~} 26.188 billion barrels, thus the. State DGGS ‘estimate is nearly 3 - times ~ .
" the United State Geological: Survey's estimate for- undiscovered, .hypothetical
“and speculative 011 resources for Alaska, onshore and offshore :

011 procuction is presently taking place onshore and offshore 1n Upner Cook

) Inlet in the Southcentral Region, and near: ‘Barrow and- at Prudhoe ‘Bay in- the .
. _‘Arctlc Region. Two refineries are located at, North. Kenai, ‘on the ‘eastern

. ¢ ehore of Upper Cook Inlet which - process some of the crude’ from nearby produc-
“’tion. Tankers transport the bulk of - the region's production to:refineries’ ’
" outside of the State. " Another refinery at North Polé in the Interior Region .
.~ began processing a small amount of Prudhoe Bay's crude 2il late in 1977, but
- most of the slope's production is beirg transported to refineries outside

the State. The .oil moves via the trans~-Alaska’ pipeline from Prudhoe ‘Bay .

: 800 miles south to Valdez, which has an excellent deep—water, ice~free.

port in the Southcentral Région. " Tankers: transport the 6il from. Valdez

" (the southern pipeline terminus) t¢ .the west coast and the Gulr4of Mexico
~..for proces51ng -and marketing in the u. S.

. GaS' ;

Estimates made by the State DlVlSlon of: Geological and . Geophysical Surveys »

- and the United States Geological Survey are as divergent for natural gas as’
_they are for 011 A ;

“‘:Totalling the estimates of 1dent1f1ed recoverable reserves and undlsCOVLtcd !
H"-recoverable resources, onshore and offshore, results in an'estimate of total
. recoverable resources, onshore: and offshore of Alaska The State DGGS o
"destimates the total recoverable gas ‘resources to be 410.2 trillidén cubic fuet "
"and the United States’ Geological. Survey estimates them to be 120.524" trillion
 cubic feet. The State DGGS's: estimate is over 3 1/3 times the: United i
.'States Geological Survey's esrimate. Nidely divergent estimates such as -
. these point out the frontier character of the State and the ‘need~ for exten¥ i
- 31ve exploration drilling - : : '




The State D C G.‘. estlmates the 1tentif1ed recoverable natural gas resources,
‘ nnshore and offshorey ‘at 29.7 trllllon cublc feet, while the United Stateés
'Geologlcal Survey estimates the 1dent1f1ed resources o be 49,274 trlllion
‘:cuhlc feet or 1 and 2/3 tlmes the State D. G G S 's estimates.,.' :

For undiscovered recoverable Tesources, the State D C G.s. estimates specu—'
:blatlve natural gas- resourtes, onshore"and offshore; of ‘Alaska at.380.5

w.'trllllon cubic feet. Estlmates by the United States. Ceologltal Survey place

b

these at 71.25:trillion ‘cubie feet;. ‘making the State D.G.G.S. estimates over
~5 1/3 txnes those of the United States Ceologlcal Surveys,.h : '

'Natural gas is belng produced onshore and offshore in Upper Cook Inlet in the
Southcentral Région where it is distributed to. industrial, commercial and

" residential consSumers in Anchorage -and-Kenai. ' Liquifled natural gas’ (LNG)
for expott to Japan and petrochemicals (ammonia and urea) for export to

_,_several locatlons are produced at North Kenai. Natural gas-.is -also "rented“'fl"
- for re:njectlon purposes: (and stored) to improve the o0il recovery of the

" Swanson -River 0il Field' locdted about 20 miles northeast of -the Kenai Gas
‘Field where . the gas is produced,’ Natural gas isalso being produced at
'Barrow . in ithe Arctic Region; for- local. vlllage use. Other Targe natural:
. gas productlon from Prudhoe Bay- awaits construction ‘of: the. gas plpeline.
" The. prcposed gas plpellne is “expected.’to generally follow the . trans—Alaska_ S
““oil pipeline route and the Alcan highway route from Alaska through Canada to’ B
Vthe mldwest VLA, e . :

Coalf"

“Alaska's. coal resources are not well deElned geologically and no currert
comprehen91ve estimates of coal resources for Alaska are presently available.
'The most recent is-Coal Resources of Alaska by Farrell .F. Barnes, a summary
prepared. of exxstlng estimates for the United States Geological Survey in .
1967.- Barnes' compiled estimates include only identified resources, Alaska s,
hypothetlcal and speculative coal-=-the undiscovered resources--weren't . :
»1ncluded in his 1967 report. In an effort to .bring the State estimates ‘more..
up-to-date, recent 1nvest1gat10ns ‘of a few of Alaska's coal districts have
been eombined_w1th Barnes' estimates. . {Barnes' work was used when recent. = - .
_estimates‘wnre‘lacking ) Unfortunately this method gives a somewhat uneven
picturc'or Alaska's coal resources, especially as to estimatés of. undiscovered

- .wcoal. The. 1atter dare not presently available on a statewide Hasis.  Although -

‘nll siw regions’ of Alaska have ¢oal deposits, estlmates ‘are . only avallable
- for some. beds in the Arctxc, Interlor, and. 50urh Central regions.-"

" The estxnates that-are avallable p01nt out that most of Alaska s coal dep051ts

.. ar€, subbltunlnous. Subbituminous coals are the most widely dlstrtbuted 2.9
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drga and the largest in volume ‘(tonnage) . Huge llgnite and’ bltuninous deposits

. are. also. present the litter with coking properties, at several locations. Small
‘- ameunts of anthraCLte and semiantracite coal also occur at various locations

“in the’ State. ‘Alaska coal dep051ts are low in sulfur. o1 well hole data.

~have rovealcd substantial quantities of coal are located deen, at 10,000 feet

~5dtpths‘ or sa, 1nd1cat1ng a nted to explore in~ slte recovery nethods for these
dep051ts. . .




'j,pTotal coal‘resourcés; that'is,fa—tbtal of identified and

“.are also still consuméd for local residential-commercial use.
. szroeiectriéf

Throughout the years, several invéntofies‘of'Alaéka’s.hydiopowéf'boﬁéncial

- Powér Developmént compiled a-listing of 379 ‘names of Alaska's developed end""
- potential hydro sites in 1977; however, séme.sitesfhavewdiffé:éﬁtvnamés for -
- the same site; many have no eéstimates of energy .and conflicting or alternate: - .

_ t . 'phdiséﬁveréd‘épal; ,
onshore and offshore, are estimated to range from 1.85 to 5 trillion short tons.
Iotal{undiscovered_coalaresourcesA(hypothetical_and speculative) are és;imated

~.to range from 1,719,346.8 - 4,849,946.8 million short tonms..

‘Major coai:ﬁfoductiod is presently underway at only one location iq”Aiéska,‘f

-l'the~Usibglli‘Coal Mine, agsurfaceuoperatipn in ‘the Interior Region. - Coal ) o
~-1is shipped via the Alaska Railroad to Fairbanks and is burned both there and = ..

at the mine-mouth plant'to produce some. of the electric powervptodpggd.by.loéal

_utilities, the military, and the University of Alaska. - Small’quantities of coal -

have beeun prepared by federal agencies, principally the United States Forest - -
Service, Bureau of Reclamation Co:ps‘of,hnginéérs,.ceologiCal,Survgyi'add"A-

. Federal Power Commission.. . No estimates prepared by the Alaska Territor:ial or

State government ‘before 1977 aré knowr. The ‘Alaska Division of Energy and .

. 'sifes have not been estimated for this preliminary inventory.

Y>Reéent1y,'estiﬁatés of Alaska's hydroelectric poteﬁtial ﬁere'ptepgredfby‘thé..‘v

Alaska P-jer Administration (formerly the United States Bureau. of Reclamaticn).
Their 1977 hydropower inventory. prorides estimates of the ‘hydropower potential
with development cost indexes for 252 undeveloped hydro sites in Alaska.. APA -

- -judges there are abour 2,000 sites in the State which they have reviewed. Most .

of these were eliminated because of obvious physical limitations. .

This inventory of 252 sites shows, 212,963 million kilowatt hours ‘per year.

‘of potential energy in Alaska, reduced due to conflicting and alternate sites

by 19,178 million kilowatt hours which résults in a net total of 193,785
million kilowatt hours for Alaska. Although additional sites are known " to"

' . exist in all regions of Alaska, no estimates for these have been made. :"In
. addition, the,escima;eS‘given‘do not include tidal power nor compléte estimates’

of smaller waterways which might have the potential of producing-less than -

number of - these smaller sites, however.

' 2,500 kilowatts of power.  The 193,785 million kwh per‘year”does‘include a.

.:AlaSkaYs iﬁstalléd_generating.éépacity“ét the end of 1976 waé?dpgrbkimééelyA‘_:fl
'+ 1.4 million kilowatts, with hydroelectric plarts providing about 10 percent

of the electric power generatlon needs of the State. Hydrdeleétficlpoger‘ '
projects have been developed in two Alaska regions: the Southeast region

-and the Southcentral region.
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"ALASKA u. S " AND WORLD ENERGV RESOURCES' A COMPARISON

While the numbers cited in the prev*ous section are impressive, additional
~perspective can.be gained by comparing them . ‘to resource estlmates for: the
- UJS. and the- \~'orld Alaska coyers 16. 2% of the land area of the U,S.- and.
"has™-only 0.15% of the population. As can be séen in Figure 2-1-and 4n*

Table 2~2 Alaska’s store of” energy. rescurce potential is. disproportionately

_-'.large. Further details of this comparison are given in the remainmg pages SR
Y of Chapter 2 S : ‘ '

fi Gas, Meésu red’ Rese‘rve_s_-,,;q,‘nshoré,{.‘l 5.77%

i W R ]\\\ \\k\ \\\\\\N Coal Resources (39 to 63%)

§ .L..J Hydroelectnc Potent:al (26 6)

Populatioh' (0.15%)

a ' S0 TR TR | S [ R | N T ]

10 .20 .30 40 50 . 60 - 70 80 . 90 100 % -

: 'Perc‘enlt,‘R'e'soﬁrcef_.in'Alaskal. compa_r’eq wvith' USA S

) Fidﬁrc 241 “Key Energy Resources in Alaska
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-‘iPopu]at1on (1970 census)
: ,Percentage - Alaska

o S°c1mentary Rocx Area_j
;7" {Onshore, sq. miles).

: .Percentage - Alaska
; »>Sed1mentury Rock Area. -
: "+ (0ffshore,. sq. m11es)jv
‘~;§_Percentage = A’aska '
M'Z'Coal Resources** o
:"'$~f Pe"uentage - A]aska SR

A“tHydroe]ectrlc Potent;al

U“ :jPercentag° -rAlaska

‘ JPercentagl'- A]aska

Table 2. 2

' ’;' ENERGYRESOURCESNIALASKA USATHFWORLD s

A]aska i
Cmin
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{Trillion Shart Tons)

{Muh)
Percentage - Ala‘ka
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-‘PerCentage - Alaska . o 0% e
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:‘]Undlscovered Recoverable Resources :_x“
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_Percentage - Alaska
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_"";Und1scovered necoverable Resources o
- {Billions of Barrels) C B
. Percentage - Alaska  ~
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World

14,019,000,000

0.0075% -
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Mot available. -

.;‘10 tQk23%_

9 80c 420,000
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“Total 0i1- (Onshore & Offshore)

'Iable 2. 2 (Contmued)

ENERGYRESOURCESINALASKA USA, THEWORLD S

aska :

* Measured Reserves

il (Billions of Barrels) " 1g.f' e 10;09&»'
e'Percentage - Alaska = - e 8

«Natural Gas, Onshore o :
Undiscovered Recoverable RESOUTCESx

(Triltions of cubic feet) R 16 - 57
Percentage«- A]aska ‘ T

: ;:Natural Gas, Offshore T ‘
. Undiscovered Recoverable Reso"'ce> : S S
A{Trillion cubic feet) . ‘ TR - S |

b“f Percentage - Alaska -

© " Natural Gas, Onshore 3

-Measured. Reserves , i 3H,‘, T o
{Trilians of cubic feet) ’ S T3RT22

"';Fercentage - Alaska
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" Measured Reserves . . R v
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Percentage - A]aska
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" - Measured Reserves | S
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o Percentage - A aska ' - S -
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’“g_Aiaska'é 011“ana?c53?hesour¢é31Cbméaredxéith the USA énd the Woeld:, "~ -

'.‘Note from Table 2= 3 that Alaska has produced only a small amount (1ass than'
0.2 percent) of o611 and gas onshore &s conpated with the entire USA as.of

" Decempber 31, 1974; however, in the- future, -based upon measured teservea. o

Alaska is in a positfon to supply the USA with 32 percent of ine il that {s .

produced onshore. As for offshore, Alaska may _Supply the USA” wirh sonewhere

-_between 33 to 63 percent . of the ‘ol (29 to 44 percent natural gag) that ig -

'produced hased . -upon undlscovered recoverable régovrces. = These' percentages -

- are very inpres ilve’ whén-one considers that the population in ‘Alaska 1s less

% than'.0.2° percen: ‘of thnt of the USA: Note that ull of these percnntageﬁ

in Table‘2-3 are based upon the ~same source. : S '

'KWith rprect to-a comparison wi:h rhe world Alaska has 0. ’07 of: the lan¢1
-mass but 1.69% of the total 611" ‘(onshore and offshore) meauured reserves,
"which is a 51onificant anount of the world s energy., . S

ST me23
g ALASKA AND USA OIL AND \J'JPRODUCT'ON )
ESTIMATED HESERVES AND ESTIMATED PESOURCES

- Alaska PekcenthsACompafed‘wich théquA.

o1 Natural Gas
Onshore - Offéhoré"uf; Onshoée '.’_'4._ pffshére
 Cumuiative”i, S S ‘ R R - o . |
Production ,': 0 52 - . 7.48% ‘: j: 0 11?',, SR '1.‘6/-; -
Measured Reserves 32, 05% R W T A 15. 77/3u‘ R 0. 40%-
‘ Undiscovered - '
Recoverable
Resources = e T T
(Range) L 16-22% . 33-63% . e-lx RPN WYY

Sourca: us. Géologiéa{l'Sur»éﬂr Cirzular 725 11975} .-




”;fAlaska 5 Loal Reeources Conparpd with the USA and the World»t ;id“

J'While it would be better to compare 1977 Alaska values with USA and WOrld

1977 valies from tne same ‘Source, this was not possible. . Instﬁad the USa

'and Worlu c0a1 resources were modified to reflect the increase in the Alaska -
" ‘values. 4As & result' of the method used, the ‘percentages shown (Table 2*4)

‘must be considered’ very approximate; neverthelesa. the magnitude of the coal

resources: (not" reserves) in ‘Alaska is sighificant when compared : with both the- a

UsAa . (37-63 percent) and .the World (9-20 perceat). ‘Alsc,. some -of the coal in-
Alaska is very low in sulfur (i. e., 0.2 weight percent as compared with

. western USA coal at about 0. 6 percent which is considered low)

e ' : © Table 24" LT
= ALASKA COAL RESOURCES COMPARED WITH THE USA AND THE wom_o

Trillion ShorL Tons* . _’t': *,_ :5‘ Petcent, Alaska

N Papec,SZO** Thiq chort

Alaska o.3fi,'ﬂi 1. 86 ~%.99

',_USAQ-s}Yi'Y,‘,'3;231]" 476 -T. Bokax S S 39z - 637
_world S 168 18.36 -21. 69***]_v R [ 23z

'*Total of Identified and Undiscovered Coa 1 temaining in rh_ bround
**United Statcs Hireral Resources Geological Survey Professional Paper 820‘w
S (1973). e ; S . S ;
***USA .nd World Resourceb modified to refle :t update in Aluaka nunbers.
,(dust be. conaiderta approx;mate,-since depth used .to obrain Alaska
"¢oal resources may be someuhdt dlfferent than the 6, 000 feet used in
Paper 820.) = : .

Alas?a s Hvdroelectric Resources Compated xth the USK and the'WotlJ

The magnitude of . the power potentiul (Mkh) 1n Alaska is about 26 percent of
4that of thé USA and about 2 percent ‘of that of the World (see Table 2¢=5).

" The. potentlal 18 somewhat better than the percent of land ‘area in Aiaska as“

¢compared ‘with that of the 'USA (i.e., 16 percent).. Less than one percent of
the hydroelectric potential in Alaska has been harnessed as conpared with

© " about 39 percent for the USA and 13 percent for’ the world

i, . TableZS
! HYDROELECTRIC POTEN!IAL iN ALASKA USA WORLD ,
’ Total Potential Production, WWh . Percent ALaske
CAlaska . 1"f, 176,290,145% . i_ L
Lusa o Ters,as,emss 0 aen
CWerld g, 802,420,000%% - .~ 2%

L '*dexoelectric Power Rcsources of U.S, Dev« §ped and UndeVeloped Federaf

Power. Commission, Pr43, January 1, 1976 page XII; this. report gives:'
193,785,000 MWh for Alaska for potentidl undeveloped hydrop0tet. The
1arbcr figure includes a number of projects cxcluded from the FPC s

. 1isting by reason of gconomics. e

**Fnergy Persvectxves 1T, U S Department of the interior (JUDE,Jiglﬁﬁ»i

page 39
12
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. The ufanium}té%éfﬁééliﬁ*théfﬁsA are 25 percent ofltBé’wotldﬁs?(égéiT&BiéZ-bi

4 é}aské?aVU%éﬁium‘Reéébrcéiféémpated:wiﬁh the USA and the World - .

[ RN

Note that the demand. for’ uraniun by the year 20C0 1s much greater than the

- nation’s toﬁa}_:ésqupqéé,;wﬁith.helpé explain'the yery‘activq'giploration now

underway .in the USA, éspeciallyfin”Alaska;LV R S oo
" The éufréﬁt‘bffiéiéi'uféniumﬂieséives ih}&léskd are-Zerp>ahd,thé“péfdent of
 uranium resources. in AlaSkaﬁas'cdmpared_with“thg;USA_is,lessnthan 0.3 percent

which 1s strangely low since Alaska has 16 percént land area. However, 1f
major evyloratioﬁ‘efforts;howrunderway.gré sucgessfult(and:any,bglieve_this

- will.be the caSé);jAIaskafpillfagaiﬁ contribute to the uranjum energy needs .-
“of the matfon. . - oo Lote s T S SR

Tahie 26

 URANIUM RESOURCES AND DEMAND (N ALASKA, USA,WORLD . © .

.. (Thousand Short Tons Uramium) S
Lf:t'Réééfﬁéé ::“ .f ' \LTotéi A ﬁémanﬂ{ﬁfgv
o R - Resoutces .- . Year 2000 °
USA- 267 356 s23-1200

‘Merld 1066 . 1864 - 1339-3207

 #State of Alaska unpubiisﬁéd'reportigiveé3243,000'tqnelof Uj08{wH1ch“£sm

-equivalent to about 206 thousand short tons U. .

»Sb'@orca‘: Aineral Focts and Probléms, Bureau of Mines Bulletin 667.

U.S. Dept.of the interior (1975} pages 1182 and 1196.
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QTh{Q,chqptet_L¢g{ns.éith a brief geographic do‘crlﬂtion of the principal
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Scde - Téaders wi] - be rclativelv un.amiliar wita tho phvsicnl :966151;

,e"onOﬂir and political charac:eristicq of ‘the State of Alasxa . For
~them, ‘we have provided Hsome backpround on. the gmte dnd on polential

ﬁrohltnq u550¢;atud with encrgv devnlopmenc.

Climare,” populltion and’ Lnorgv resources. CNext isca uxscussinn of some
of the. mpertant oolit.gal issuc dbSOCintG' with encrgv dPV“lOpmenL in:

o the Srate inciuding land ownvrbhln ﬂroblems. rclationsnips belween: the
“Federal and Statg.ﬁoverrnents and branchex of povernment. . - This is follo&ed

by a section summarizing. the social ‘and économic. impacts of- large energv

'gdevalooﬁcnts in'a state where intrastruccure is’ Gften slight -or non-

existent (especidllv near promising ‘energy re%ournes), and the resioents
of” Vll)dkeb depend to varv:np degrees on a subsistence. li eqtvle. A

. foirreh sectidn discusies the 1np1ct of the. Alaska Native’ Claims Settlenent

Act T (ANCSA) , the expedted. irivacts of the sc~ ~called Ldall =2 land bill"
rronosal, and ‘the ‘numerous forces which-favor or oppose ene'py developﬂenu.
he«f‘nal sept*ow addresses a nunber of! n&]or enviLOWncntaI issucs . "
VOP~JEU gich thu c“"(]opmeut of Alaska's energv resourres. :

ALASKA GEOGRA PRY-

ThroUp“auL this po.L, the State of Alaska. is dlvided into blK Reglon
hased on tnu ‘vivl Faity of, \135:3 s Lan-xn-the-Arr’ic Program (MAP).-
regions, which rvﬂrr*qL one’or more whole rcn us dxvibions.' The oripinal
MAP repions have auc“ ”“diflod here.AduL to’ the *ncluq1on of the Vorth
Slope Rorc izh. which now constltutes @ whole census divisxon. Thc priﬂarv
' these Regions, rloaelv approxinate najor pthical
or Lréx‘agcs. ‘Fach Re"1on tends to diffex quxte N
dis:‘nv' s {rom the c'he— flxo in its ;enernl rharxrtLrlstlcs., Tne

hﬁu" faries of the ‘llonAﬂ -Regions and the census uxvis;ons uhich

¢ Cghown en’ the fext ape. (map, figure 1 1)

1+ he Arcrid Repion. | . 4. The Soutbwest Pepion
2. The Nortiwest: Renion© 5. 7 The Scuthcentral Reglon
3. ihe Interior an1on-. , 6. The ‘Southeast Region
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~ dlmost 300 'miles inland from the shores of the Chukehy Séa. “The. offshore. -
. “lexteént. 18 unknown: The .majsr portion of :the field onshore varies in N

wideh from 25 to 100 miles, and much of it lies within the borders of

.. the National Petroleut Reserve, Alaska (NPRA). I;cﬁtifigqicoal'tesouféés
H(measqteq&_;ndicaped and inferred) are estimated at almost: 123 billion
short tons with about one sixth nf theé total being bituminous-~some with

.cbking“propéfties—éahdﬁthe'remainiﬁg deposits subbituminois and lignite

‘coals. .Undiscovered coal rescirces (hypothetical “and speculative) are' .

estimited at 223 billion to 3:353 trillisn short tons. Total resources
(identified and undiscovered) are estimated at almost’ 346 billion to. ' - . .
3.475 trillion short tons--tepresenting between 18% and 70% of the State's .
coal. . Anthracite and semi-anthracite coals are also found near Cape Lisburne’

in the westernmost patt of the .region but no estimates -have been made for

'fﬂgthese'dépdéits..

: "Othér,gﬁqrgy‘fesburces;'inCIQdihg,oil shale’are,known;tonexist in substan-<
.. tfal quantities and some geologiéts'suggest~uraniumﬂ¢ay qlsQ be discovered
~An ‘the Regfon.  Arctic Alaska is not favorable for geothermal or hydro- '
- €lectri¢ deveélopment--for the latter, the inventory studies did not find -

. any sites with the necessary corbinations of head. water supply, damsites,
. and rescrvqir.po;ehpialg'that-Wled;indicatefpoten;ially»féasible hydro:-

projects in this Regicn.’ " A recent inventory of' potential hydroelectric. .

ffsitﬁs shows ‘only three sites with anaggregate of 1,073 million kwh and_r‘,‘
“‘these are in.the higher priced 1.dex groups. -.The wind however is viabie , -
- as a potential alternate energy source, - - - TAT e e

Major features Of thé>Afctic-Region’which,arebsighificantbtojenefgy7
- ‘development are the giant Prudhoe Bay oil field located. between two

major Federal land withdrawals: the 23.1 million icre NPRA ond the 8,9, .
million aera -Arctic National Wildlife Range both administered by the
U.S. Départment of the Interior. In the former area, an intensive oil

:~.ahd»gqs exploration program is presently underway; in the latter. no-

energy exploration.is presently allowed, alrhough certain areas-are
thought to be among the best for future petroleum production in: the

:The TianS~AIaSka-oilnpipélin& hau1 roéd; bullt?to>tréhsp6rt’¢en'and_~ )

material to ‘donstruct the pipeline, is 'the only rozd’ into_ the Arctic -
frem outside the region: It has become a subject of ‘some <ontroversy’

-over whether it should be opened to travelers or not.. Current proposals

call”for limited use, The Trans-Alaska oil pipeline, built ar an esti- °

’ ‘midted.cost of §7.7 billioh_is to'be»followed:soonlby a majoxr gas pipe- .
~line. The gas line will<génera;lj follow ;he‘same rou;é:as‘;hg'qil"f<x

pipelfne through the Arctic Region..

~ The Northwest Region -

" This Régioﬁ‘gcherally includés the drainages .of the Noétékbahd‘xobuk‘7'

Rivers and the Seward Peninsuld as well -as the 100 milé-loﬁg,St. Lawfence

. Tsland, It js‘bouhded by ‘the: North Siope“BQrough;lihe, app:9X1métinng

18




: ;the Noatak Rlver on the ‘north;’ the Nulato Hills,‘Purcell Mountains, and
Erdicott Mountains on the south and- east and the Chikchi and Bering Seas-

4-,on the west, The Northwest Reglon;con sts of two whole tensus aivisions.-

‘Nome and’ Kobuk. The terrain is mostly rolling -hills and lowlands.x The -
..coast is very ‘irregular, dominated by Kotzebue Sound to’the north and
Norien Sound to ‘the south, with the ‘large and mineral-rich Seward Penin—

- sula extendlng into the Bering Straits,. between " The closest point in ‘

the United States to the U.S.S:R.-is Alaska's Little Diomede Island,
. ‘centered in the’ Bering Straits;. and’ sepazated by enly two and one: half
‘;fmiles of water from the Soviet Union's Blg Diomede Island PR

S The climate inland tends t_“' continental, with suhe*ant*al temperature

‘vextremes from w1nter ‘to summer.; The ‘annual rainfall’ ia less than 10

: k,water.

; irchesi . The coastalclimate 1s. transxtional in. character with less
“extreme temperatures‘and somewhat more precipltation. Nind levels,
'particularly along ‘the” coast,,tend to be high. . The populatlon, predcmi—.
nately Tnupiat’ Esklno,'ls small—»about 3 pe*cent of ‘the State's popula--

., .tion. Subsistence flshing and hunting are major activities of the ‘

. Native people; who ate shareholders "in.either the Nana Reg1onal Cu*pofa— o
‘tion, centering around Kotzebue or ‘the Bering Straits Native Corp.,: ’

.. Centering -around Nome. ' Slnce there are 1o roads conuecting. to other

areas in tbe State regloual transportatton is predomlnately by air and

Energy Yesources in the- \orthwest Reglon lave not been fully explored,,
~but indiéations aré that foesil fuel resources In this region are not as’
large as elsewhere in the- Stdte.t No estimate of identified oil or gas’
resources is available for the region; however, future finds of oil-and
' gas are thought to represent a maximum of eight or nine vercent of the

State's total recoverable 0il and gas resources., Estimates of undiscovered-
recoverable érude’ 011 vary from 0.7 to 6.8 billion barrels. .Some .estimates

for onshore oil" range betueen 0 05 and 1.8 billion barrels; and for

. offshotre 011 discoverlee range between. 0.7 and 4.9 billion barrels.j .

Total undlscovered natnral gas resources are estlmated at 2.0 to-36. 0
trillion.cubic feet, of- ‘which an estimated 0.3 to 5, 9 trillion- cublc

feet ate expected, to be found onshore and an estimated ‘1. 7 to 30 1

trillion’ cublc feet are expected to be found offshore.

Although coal 1s known to be present, near Unalakleet, on the Ser dtﬁ _—

Peninsula and -along the Kobuk Rlver, no estlmates of coal ‘resources have
~been made “for the horthwest Reglon.' The Region, however, g consldered

to be one of the most” prom151ng aréas. in- the. State for 'uraniun discoveries.h"

‘the. Seward Peninsula and - Selaw1k areds appearing to be especially favor—
‘able geologxcally . oo

-‘Hydropower developnent potential for the Reeion is not JEly good when‘yﬁ
"compared to ‘otner. Regions. ~This aréa is similar to the Interior Reglon
with the hydro potentlal belng only on ‘the main stem of the rivers.

v ":Slmllarly, the Tunoff is relat1ve1y low. However, 11 undeveloped sites,‘




. 5 ‘of them lower priced sites, have a total of 3 177 million kwh in the
Region.u . P S U
'rCec*hcrmai resourtes are large and one of the three areas in the State
designated a."Known Geothermal Ares" {is located north of Nome. on_the
":Seward Peninsula, There are numerous geothermal surface indioations at
several locations: on .St. Lawrence Island; near . the Village of St.

'..hichael, on the-Seward: Peninsula and the area west,ofbthe_Zane Hills,"
effo'vexample . . : B T

The Interior Region

‘ ;xhe largest, in land area, of Alaska s six regions, ‘the Interior Region
. extends from the Nulato Hills on the west to the Canadian Border and. is
: bnunded on’ the north by the North Slope Borough line which approximates Ry
the: continental divide, and on the south by the north line of the. Watanuska—g ¢
-Susitna Bcrounh ‘the Alaska Range and. the Wrangell Wountains._ This
~Region consists of four whole tensus divisions., Yukon—Foyuku{ 'Upper',

Yukon, Fairbanks and Southeast Fairbanks. The -dominate feature of tnis -
ji:Reglon is the Yukon River,‘which dralns its land area. i . ’

About 17 percent of the state s population resides in the Interior
*_Region in communlties ranging in size from small prinarily Athabascan
"Indian villages along the Yukon River and its. tributaries, to the Fairbanks
,metropolitan area. - Imterior Indians are’ shareholders in. Doyon Ltd. the'
Native: Regional Corporation ‘which centers on Fairbanks.1 Due to the
‘wholeé census . d1v151on coastraints - of the Regions,'eight other Doyon Ltd.

. member villages (four. each along the Yukon and Kuskokwim- Rivers) extend
into the Southwest Region * The non Vative population tends to be concen-
“trated iIn Fairbanks and otlier communities 4in the Fairbancs-Nor-h Star
- Borough. Except for ccmmunities along the Alaska-Canadian (ALCAN)
. Highway and the railbelt, stretching south to Anchorage » much of the
Interior- Reglon has no:road system. ‘Nearly all the small communities,
‘however, have an airstrip to accommodate the many bush pianes that serve
. them and ail interior villages are located on rivers or -lakes. . The .~
. residentq use smzll boats exten51ve1v for intra- village travel during
f the summer and snowmachines and dog teams during tha winter. . :

: The clima e of the. Interlor tends tc have the greatest extremes in the
state.’ It has recorded:both Alaska's all-time high temperature’ (100 :
degrees Fahrenhelt), and ‘the all-time low (minus’ 80 degrees Fahrenheit)
The Region has soil suitable for agriculture, but- rainfall patterns tend
to Be sonewhat unfavorable. Heaviest Tains ocdur late in. the- growing
" ‘season- when crops are waturlng, rather ‘than earlxer 4in the’ season during
"rapid growth periods. Winds din: the Tegion are generally light. The
:topography varies from relatively flat, well~ forested lowland areas
“aleng the Yukon River to rugged: hills and mountains in the north and :
isouth - Much-of: the lowland area is swampy in the summertine: with under-l B
lying permafrost * The highest mountaxns of “the 'Alaska Range, includin ?
Mcunt Mchlnley (the highest point .in the United States at - 20 320 feet)
- are. 10tated in. the Regiun along the southerly boundary L




' No. éstimates’ of identzfied oil and gas resources are available.!

_t:potential o1l and gas- resources are- thought to be low compared with =~
"estimates of petrnleum believed to exist in ‘other- regibns in the State. -

" ‘The Interiox Region: is’ estimated to have appromimately four percent of

‘the state's’ potential 0il and gas.  Estimates of undiscoviried wil range
between 0. 2:and 3.7 billion barrels of oil, and undiscovered recoverable
gas is estimated at 1 0 to 13 & trillion cubic feet. . L. S

'fkoal resérves are- significant,

hith several fields and outcrop occurrences."

i Remainxng identified ‘co4l resources (measured indicated and: inferred)

are estimated at 5.4 to 7. 0-billion short tOmS. "Remaining - undlscovered

C resources (hypothetlcal "and speculative) are estimated’ at: 8.9 billion

" short tons. .Total coal resources are estimated at 14.3 - 15,9
j~billion ShOTT ~LonS.. " The Region contains the only major working coal

... mine in the state. (at Usibelll, about 120 mile: south of’ ‘Fairbarks) -
'-.which produces.over 700,000 tons’ of ‘coal ‘annually.’ Coal is burned at.
the Golden: Valley Electric Issociation mine-mouth plant and’ also” shipped

',heatlng.;if

. . by the Alaska Railroad to Fairbanks. and vicinity. Most’ of the. coal ts -
. ‘used to produce electriclty but some 1s. stlll used for residenfial spate e

7"A1though the Reglon contains “the. largest potentinl hydroelectric resource -

" “in the United States, in the Yukon River, hydropower development potential ..

- is not favorable. because of ‘environmental problpms. The Interior Region B
- has at least 48-sites totalling about 93,885 million kWh including the '
‘huge Ramparts site. Reportedly mno gsites have yet been develope? for-
electrical power prf oductlon in the Tdterior.. Except for main stem’ |
developments, there aren't any good sites nerth of the Alaska Range..
The northern slope of the Alaskan Range is. too steep ‘and . lacks storage
sites. There are only a few sites than can be physically developed in
the Yukon Basin. According to the ‘Alaska Power Administration, the:
total number of the berter sites numbers only four on the main stem: of t

" the river, and 'six on the tr1butarles.

Hranium potential in: tke area is not- well-deflﬂed at thi time, but is

" conszdered to. be relatlvaly high: The Region -also: kas gizable. geothcrmal

resources: espec1ally notable are ‘the many hot springs An thc Répion g,l‘
located in a belt trendlng east»west throu"h thc ccnter of the Region.«

The ﬁouLhwest Reglon

ﬁfThxs Region 1s the second largest area in the state and the most
varied in’ topography and cllmate ‘1t contains the Puge deltéa creat'

iby' ‘ ) '.

_the lower Yukon and Kuske'!twim Rivers, "and extends southwestward to L
“include the- shores of Brlthl Bay, ‘and the Alaska Penlnsula It incluues
.St Hatthews, hunlvak and the Pribilef lslands. This reglon contalns ’

‘the following six whole census divisions: Kuskokvlm, Wade Hampton, o
ﬂBethel Brxstol Bay, Bristol Bay Borough and Aleutian Islands; S

Estimated =
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AL predominately coastal area, it tenda to have a m01c narrow’ range of
~temperatures than further inland dué to the moderating effects of the.

Bering Sea and: the North Pacific Cceanj it is citen” cloudy and has

_-substantial rainfall.. Uplands tend to be heavily forested ,while the
:lowland areas of the two mafor rivers are wer, tundra. Probably 40 to 50
percent -of the delta area is lake surface; providing critical: waterfowl
“habit, but: making land transportation virtually impossible dur*ng the -
.. summer,: .The Aleutian Island chain extends 1,100 .miles and consists of
..~ more than 50 islands - separating- the Northi Pacific Ocean and the Bering -
"f‘qea. Both the westernmost point in- the United States, Amatignak Island -
- (179 18- W), ‘and the easternnost point-in the United States, Pechhnoi . )
L Point (179 46" E) are” located in the Aleutian Islands. The tllmate is = S
.. characterized by moderate temperatures,_consxderable rainfall nnd frequent"
‘fogs. : : . '

$fiﬂThe population of ‘the Reglon is small with abcut ‘seven percent of theA

State's population, almost entirely Native in origin. It -consists of

E;Yup’k ‘Eskinos, most of whom are shareholders in the Calisti Corporation
S centering on Bethe]-—and the Bristol Bay Native Corporation, centering
- “onDillingham; Aleuts, shareliolders in The Aleut Corporation; and the "
" Athabascan Indians who 1ive inland along the Yukon and KusPokwim Rivers
- (an area which includes $hareholders of Doyon;, Ltd.).. Subsistence :
" hunting and. fishing, and commercial fishing and seafood processing, ‘ _
']”espec1a11v in’ Bristol Bay and-alcrg. the Aleutian Chain, are the ‘economic
m ainstays of the Region.- There are no roads connecting the Southwest ‘
" Region to the rest of the State,_so all interreglonal travel is by air :

or water.

The,Southwest's énergy resource potential is unrealized at this'time;

but may become extremely significant,  especially for oil and gas discover-
ies. ‘"Among the State's most promising petroleum provinces are located-

" offshore in Bristol Bay and the Bering Sea, They are controversial for .
" develdpment, however, because of the" possibility of conflicts with the
‘fisheries. No- escimates of identifed oil or. gas reserves are available

for the Region. Undiscovered olil resources (hvpothetical and speculpcive):~

- onghore, are estimated variouslv u. 0.4 to 3.4 hillion. barrels, anyg oo
offshore. are estimated at ?7.% to 25.3 billion  barcels.. Total 'ecoverable.-
" crude 0il resources. (|.u15covcred, -onshore and offshorc _:r:’subatantial

and are estlmatvd 4t 2.9 to 28.6 billion barrels for the Southwest’
Region  Esti~ates of undiscovered recoveteble natural pas (hypothetical -

“and- spacvlh.ive) onqhore, vary from 1.5 to 12 3 triliion cublc feet; and .
ioffsht;e vacy from 6.0 to 154.1 trillion cubic feet. Recove:able natural
‘ga. resourcas (undiscovered, onshore and offshore) are estimated to
.total 7.4 to 166.4 trillion cubic feet. ‘The wide differencea in oil: and
‘gas-estimates rcflectg ‘the lack of dril’ing information ) :

Coalk depos1ts, some of high quality, are found on- the Alaska Peninsula
and in the ‘Aleutians. However, no. estimates of identified’ coal resources
are availible for the region. Remaining undiscovered coal is estimated

“-at '3250'million short tons.

22




g ‘At least 23 undeveloped hydropower sit;s have been identifed in this ;

R Region’ with the potential of producing a’'total of 26, 473 million xi’onétt TN

 .nours of energy. No 1nventory of ‘smaller siteg, ‘sitds capable of ptoduc-’
”;.ing under 2,500 kw of continous power, has been made. ‘ :

A very large geothermal potential exists in the ﬁouthueqt due to the

"* many volcanoes and: other surface indications knowh and two. areas designated*_>3~ .

. "known' Geothermal ‘Areas™: (KCRA's) are- located on Umnak Isiand {n the - °

"Aleutifans.  Uranium invescigations indicate some potential-may. be;

‘,.present Thé.Region has an excellent wind power, pot;ncia- as- thern are
strong wind« in all ‘seasons especially along thie Alcutian Islancs.‘

The §outhcentral Rg&ion

'T_The Southcentral Region includes all of the laqd dralning to the Gulf of
Alaska incluuing Cook Inlet ‘and Prince William Sound. It 1ng1udes the
‘Matanuska-Susitna: Borough ‘the. Municipality of Anchorage, thL ‘Kenat

. Periinsula Borough and the Kodiak Igland Borougn and conslsts of | Seven:

T whole. census. divisiors." Kodiak, Kenai~Cook ‘lalet, Seward, A'chorage,

o Wataﬂuska-Susitna Valdez-Chitra-Whither, and COrdOVd—WcL rthy :

Characteriyed bv rugge iy mountainnu< cerrain, thh thc important excep—' S
tions ‘of the 1owlanJc butucring Cook’ Inler,: lh& lower Susitna Val;pv and ...~

- the- Copper River Plateau, this chion includes some of the highest

‘mountains and the largest placiors in the Unfted States.. The Region.1is.
one of great Tectonic drtLvity. with frequent earthquakes and a number

of major velcanoes. More than half of the land area in the Region is
‘contained in the drainage basins of .two rivers, the Susitna (which

. empties -into (ook Tnlet) and the Copper (which drains the area bocween'-"
“the Talkeetna and Wrangell Mountains). The czasLLinL of the qoutbcentral
. Region is roughly 11,500 miles long and includes 25 to 30 percent of

. Alaska's shoreline. - This coast is the most cobplex. in ‘thHe State, includ~«‘
ing several ice fields,. the" 1sland and fjord cornlex of Prirce killiam

- Sound, and Cook Inlet. and the fjords’ of the Kena Peniwcula The climate
is almost as varied as ‘the copography, ranging from the relativelv
v.moderate, rainy marinL ¢linate of Kodfak Island and ‘the eqstern ul‘

: .coast to thL more. eytreme dryer contlnental cllma es lnland

The SouthCLntral Rggxob is the most popu‘ated a'ea in ﬁlaska centa‘ning

" ‘more than 59 percent of the State's pOWLTation primarilv concentrated

in the Anghorago metropolitan area. and along the railbelt of the A’aeka :

Railroad.. The: population is predowinately non-Native throughout. the

‘Region, but several ‘Native groups are.represented, Athabascan . Indlan,.'

Fskimo and Aleuts and a very Few Eyak- Indians.. Alasxa hatives are ; -

shareholders. in four Reblonal Corporationw which: represent ‘the aboriginals

“which had cradit\onal use and occupancy. to land areas in&he- Southcentral
~Region:" koniag. Inc.,.rppre*enting the p“ople llxing in tho Vodxak
-Istands} Cook Inlet- Region, Inc., repres Pﬁtlﬁg the peopie 1iv1ng in. the

. areg bordering Cook. Inlet; Cﬂugach Natives, Tnc., representing’ the_ -

o peﬂple lxving in the Prince Villiam Soaud and the edstetw Culf of nlaska -




*f_areas, and Ahtra Ino;.rep:esen:{ng"ihevpeobie'Iivingii
'*}.River area. - T M

ljnnchorage is the largesc commercial and distribution center of the
o Region and of the State. The Southcentral Region contalns most of the :
‘major ‘ports in the. State. including .the Trans-Aldska oil pipeline rerninus S
“al Valdez. 1t 1s also served by a system of primary and’ secondary ’

highways, the Alaska raiiroad, the marine highway ferry ‘system and has

' © several small boat basins. 1t has the largest international airport in-
":be State {at Anchorage) as well as several other airports bcrvinq the

smallar communlties.

"hconomic activitic An ‘the Region are. vdried including a substantlal

fishing and” fish processing indust!y, the farming area of the. Matanuska

.Valley and a major government. sector,. 1nc1udirg two large milltory : N
.installatiows - The’ headqu1rters for nost of the cnergy—related indnstries

in the State; ‘and the great majority of petroleum refining dnd petrochemi-[

-';cal manufacturlng in Alauka are located here.v, S

:iEnLrgv resource potential is also quite varied "ol and gas- are being
ffrecovered from. Upper Coodk Inlet, and federal- ofl and ‘gas’| leaaes were -
.7 .sold in October of 1977 for: Quter Continental Shelf lands”in- Lcuer Cook
“ o .-Inlet.. Lhe Southcentral -Region is. thought to have 8 to 1L percent of o
tRe State's recoverable oll potential, -Total identified recoverable oil»-”""
“reserves are conse.vatively estimated at 0.8 billion barre’s; alnost
”equally divided betwzen onshore’ and offshore deposits, deiscovered ‘oil
L resources (hvpothetical ‘and speculative) are estimated.at 3.6 to 10.234
~billion barrels, or more, of which C. 1 to 1.7 are. estimated for onshore . .
',arcas and 2.1 to 8.1 billien barrels are esti mated for offshore areas. .

Ident1fied recoverable natural ‘gas réserves (measured, indiuated and :
inferred) are estimated at 3.7 to 8.8 trillion cubic feet, representing
22 to 45 pereent of the State's known gas, " Undiscovered recoverable gas

- rCSOuFCLb (n)pochetical and speculative, onshore and offshore) -are

os*i"ated at 7.1 to 59.4 trillion cubic feet with' substantiallv fore éas'
expected to be found of fshore than onshore. Total resources (identified. .
and' undiscovéred, onshore and offshore) are estimated at. 16. ) to- 63 076‘ E

~trillion cubid feet represencing 13 to 15 percenc of the State s ‘gas’
“DO*en'ldl R _ _ el

f'There ire several coal fields in the chion. prlncipally the‘Susitra-
‘Cook Inlet~Kenai and M fatanuska Fields eentering on’ Upper Cook Inlet .as
‘well as tﬂu Bering River Field near Cordova. Identified reﬂaining coal

resources (ﬂthured lndicated and inferred) are estimatéd-at 10,66

_“billion short tons; and undiSCOJLred remainlng reeources (hypothetical
} “and. speculative) are’ esalmdted at alnost 135, trillion shorc tons--second
- enly te the Arctic Region s coal resources.. Development of the Beluga Coal
oerlo, nesr Tvonek is in the early plannxng btﬂgES..Af

IW;Azqu'
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75The Southeaqt Region

'f'Also 1n the early planning stages is a major hydroelectric power project
. on the Susxtna River which will produce about 1,600 MW of " ‘power and :
Cwild serve the entire rdilbth ‘area. Conventional hydropower potcntiul

1s substantial, with an est*ma'ed 52,137 million kwh of: undeveloped

R hydropower potential in 107 sites, 23 of which are considered by the -

* Alaska Power Admirxstration to be lower priced sites However, ‘there
‘are very few 'situes .in the Southcentral nrea% as - attractive: for smaller

k,hydropower development ‘as those 18 the Sourheast ‘Reglon. Away from the

+¢oast, there is fuch Iightei runoff and ‘less steep. topog“uphy.c Farther -

i . 1inland uhere’thore are damsi:es on the. larget rivers having. larger

r.f¢ows, thcre are. eeveral aignificant, ldarge powcr potcncials, such as

those on the Copper kxver and SuQitna River.

"'ridal pover potential at Cook Inlet is among the most pronising in the‘ S

United Statées,. conpa'ing favorably with: Pa%samaquoddy Bay -id HMalne, -
whose ‘tidal range ig among, ' the highest in North America. - Ths géothermal -

potential, is ‘considerable, particularly»in the - ‘Wrangell ﬂountairs to the A
" east, and the” Aleutian range in the west. Discoveries of’ uraniun are ’
, fthought to be wvery likely and opnortunxtieq are excellent for harnessing’
“the wind along coastdl areas, islandb and mountain passes in the South— N
5 central Region e T - L

".The Southeast chion, §Qmetime§fea11ed the Panhnndle, is a:nnrfow-s;fip,_:\

stretching ‘nearly 600 mites from Cdpe. Fairweather on the~northnte.pixon s
Entrance on the south along. thé Canaua-Alaskz border. The Region-is the

- smallest in the State (42,000 square miles), and about 40 percent of -the

total land area is on large islands’ immediately off the mainland. The_

" ‘Reglon has a moderate marine cllmate with extremely heavy rainfail in

many portions. The terrain is generallv rugged and mountainoue, with

_numerous glaciers, and the Slopes.of the, mountains are hcav11} forested. . o
The. Scutheast Region: contains about 12 percent ‘0% the State's population; .

the larpest populat1on center is:Juneau, the State's capitul city. . Land

" ‘surface tvansportatxon is very limited due to the nountalnous ‘terrain,

Ferries of the Alaska Marine Highwav aystem provice service ‘between mnost -
of the population centers.. Population is. predom1nate1y non—Nativc. but..

there-are substantial populations of Tlingit and Haida Indians, who are -

shareholders in the Sealaska- Corporation.  Economic activitv in the ©

”Reglon is dominated’ by government. employment,. fishing and. fish proe rsinz,f: f
and lumberlng and forest products manufacturing. = Almost the: entlre and .

area of the Southeast Region ‘is in the Tongass National Foresr

Fnergy reSOurces ‘consist ‘of at least two. hundred potential hydroelectr‘c

" sites of which 60 sites having 17 051 million Kwh of developable power .
‘have recently been inventoried by the &laska Power Administration.“"

Hydroelectrlc power has been developed in ‘the Region, with most of ‘the

~major communities usiig .some hydropower,. tith further: developnent planned.v"

Southeast has an abundance of relatively attractive,. small bydroelectric

7kpotentials, fost involving small drainage ‘basins. high Lenoff rates for
. the Region enhance opportunlties for hydro development :

Watoa
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‘VA qignificant uranium pocential exists here., The gnlv uranium ever S

‘ ‘wined in’ Alaska ‘wag discovered on Prince of Walés "Island at ‘Bokan Mountain,

and pro°pePtS are consxdered good for further finds nearby.l Fossil fuel . -
-*esexvcs in Sedtheast Alaska are: conqidered to be slight. No fdentificd.

oil or gas estimntes are available for the’ Region,‘hﬁwﬁ%er,‘undiscovered"3

" recoveérible oil is ebtimated at 0:6.to 2.9 billion barrels, repxesenting o

less than .4 peranc of the State' '8 0il. Undiscovered ‘recoverable gas.-is

t'estimated at 1.5 to 17 7 trillion cubic feet, representing less: ‘than 5
.- percent of the state's’ pouentlally recoverable gas. AlthOugh numerous:
. . ’occurrences of coal dre kﬂown, nd coal resource estimates are: available
’ﬂifor the Reglon ' - o . o

.:LPND O "b-ERbHIP AND I.A\'D USE M\AGD’ENT

ianJledge of the history aﬂd prescnt stacus of land ownershtp and land
" use managenent policieu in Alaska f{s: eqsentxal to understending many. of .
'”the issues asqociated with energy deve]opment 10 the Gtate Of ‘the
367.8 millionacres of Alaska s uplands,. 88 pércent: are owned- by State -
. and Federal governmenhs. Ultimately. when State’ selec:ions are completed,
- 60: percent "are expected to remain 'in Federal owncrshlp, while 28 percent’
... - of ‘the total will bé ‘owned by the State. - Approximately 10 percent ‘will :
VU he held pr'vately by the. 12 for-profit Alaska Native: Regxonal Lorporations,
;'the‘r assoc1ated °OO vxlAage corporations, . and irdlvidual Natives. -
L - Anothe¥ ore:. perceﬂt will be owned’ separately, by the - Native Village- :
. vCorporations, which:: elected to retain their: forﬁer Indiar’ &eservations .
. in-lieu of thé benefits of the Alaska Native.Claims Settlement Act..
‘Only about one percent wiil be in other private hands. -Clearly, -the

policies of the State and Federal governments, and of the Natlve corpora-
tions, u)ll govern the future course of energy developmen; in the State,

Acherul Owwership and “oliCLQS

All federal lands in Alaska have ‘either been vithdrawn as reserves fot
particular purposes, withdrawn for Natlve selection, or.withdrawn for

;Ac1a551ticat10n. Public’ domain lands in Aluska are currently closed to
Centry- under public ]and laws except for: .about 60 million atres of D-1- -
“lands uhich are- open to s'aalng undﬁr tne hard rock mining- laws and” ‘the -
,20 ntllion acres ir the natlon s. Lorcsts uhich are algo ‘opea to staking.

: U“tll 1939 wnen A1aska became the 49¢th sLate, abouc °9 percent of Alaska f
lwas federallv ouned. Some of the federal lanuholdlngs were administered :
" by the. U.h Forest Service, which. mauaged the Tongass and- Chugach National

Forestsy the Park Servxce, which operated Mt. McKinley Natlonal Park.and

- Glacler uﬂ,,.\acmal, and Sitka National: WonuanLS' the U.S. Fish and )
‘Wildlife. ,erv1ce, which managed. a nunbe* of small wildlife’ refuges and.

the. knnil National Moose Range; anﬁ‘the mlliearv which malntalned major

. defense installations and Naval Petroleum Reserve No.. 4 (now National

Pearolch Reserve of \laska) Elghcv percent of the federal lands were
under the jurisdiction of the Bureau of Land HManagement. These lands

~wete, and dre, the ma;or part of the natlcr 'S publlc dcmaln Since




,;N Statehood. the‘unreservedrpublic domain in Alaska has been reduced by
- the creationj in 1960, of the 8. 9—million-aCLe Arctic National Wildlife

Range.. As the’ reeult of these w'thdrawais from uureserved puD ie domain »

-~ lands, Alaska today has 11 percent (by acreage) of. all national forests,

25 percent of akl national parks, and over, 70 percent of all 1ands e
reserved for national wildlife ranges and refuges.. —

: Scate Lands j;“: ;i

With the. admission of Alasxa as the 49th state. Congtess was confronted
with how this vast territory with {ts small population and rerioteness

- from the centers of trade and commerce cou*d become-a viable nember of

the Unicen. . It was belie»ed by most that the developmenr ¢f such 4 new. /

‘. state nust COML frém its natural resouces, - To- give it a resource base, -

Congress. provided. in ‘the 1958 Statehood Act. that 102.5 million acres of

: ‘f_generzl grant lands from the "vacant,, unapproprlated and unreserved"-
" lands of Alaska could be seletted by - the new.-state within 25 vears.

Alaska was ¢lso entitled to Unlxersity and Méntal Health lands -granted

,_uv'nbefore Statehood ‘to 400,000 acres from "the. public domain, and to another - .
-, 400, 000 acres from the.”ational forests fer ‘community.; development and o
recreation ‘Alaska also gained title. to subnerged offshore lands to tha;l

limits of ‘the, .thttorzal sea and submerged lands of inland 1avigable 3

”lakes and streams.

ifTo date nearly 72 milllun acres have Leen seiecttd; The remaining
‘entitlement must be chosen by 1984, While the State has never formally

articulated a policy for land stlecticna.vit is clear from the patto.n'
that has emerged that three principal chiectives have been emphasized:

(1 provision of lands to-meet existing and future settlement needs; (2) .
coutrol“of lards: along major highway corridors, and (3) :election of E

‘lands with hlgh potential for natural tesource development.

Inasmuch as the remainlng State entitlement may be selected almost R

entirely from unreserved federal public domain, the designation of new
"d-2" national interest lands, diminish state selection opporturnities.

V:}owever, Alaska econdmip development can proceed indtpendently of federally~ ‘j;.e -
“ovned- resourcca ‘and federal resource disposal policies if other .federal

actions do not unduly. 1nhtb1t developmtnt on State and Native landq, -and

o if ‘the rematning.33 to 36 million acres (aepend ing on, federa1 and \atlve
,Fﬂaction) of State entitlement can be aelected Revenues from petroleum
".development -on State—selected lands are 11ready a major sourcc of revenue .
- for the State, and qre expected to remain S0 for many years to come.:

Pr1vate Landa and the Alaska hative Clalns Settlement nct (AVCSA)

Under pr0v1510ns Of the Alasb utive Cla‘ns Settlemcnt ALt (AVLSA),.

. Alaska Nari ve corporaflons have electe” land° which have traditionally

been used- b) them near villageq along the coast.and: major rivers, and

“lands they have 1denrif1ed for their ~ommercial resource values.' La“d

cntitlements of approximately cOO villdge corporations will encompabs 22
million acres. . g




vIt bhould be underscored that once fee simple title 1s tran%ferred
Vﬁvlthese ldnde ‘will be- privately ovmed by these- for-profit
. tions and not held in any kind of reservation status. Altfough stock
. " canriot be sold until 1991, thesc corporations may divest themselves of e
" land and interests in‘land at any time after transfer of. title. ' Corporate. :-
,wland may also be distributed among irdividual stockholdere R

' Several corporatiowa huve exercised selection rights on. potential oil*

v} metallic and-industrial. minerals are known ot suspected Tn. the: event
. of ‘a major “oil diqcover\, not only would the owning corporation be-
- benefited, bit monies derived would. be distributed ‘among the State' s

"The desiﬂnat‘on of new national 1nterest lanls 1n Alaska could affect

ffand nandgement desigﬂations of -some mational interest lands may i estrict S
the tranbport of résources. from thive lands to market"aﬁd (2) some
1management designation, mav inhibit availability of" fish and wildllfe

ﬁ residents.- While . wany lands ‘have’ been selected by Native corporationsf-*

"because of their importance ca stbi istence, ‘the range -over whxch Eish . -
and wildlee are taken extends well beyond thQSe lands that will be in - -

;vprivate ownersHlp. S Lo v

‘ Murh of *hjq po!lry orlentat1nn was developed urinr to the oil embar T
of 1973- 74 and - the eneuing energy cr1519 5uddenly, the potentlal for i :

hatlve corpora-: -

bearing lands or on- ‘other - lands where the presence of timber and
entire Nitive population thr0ugh the revenue-snar1ng prcv151onq of
Section (7)(i) of the Alaska Narive Claims Settlement Act. S

the economic viabllity of Alaska Natives in'two ways: “{1). the location’

resourcés fu meet sub51stence needs of Alaska ‘Natives -and other rural :

Pederal and State Land Use Pollrles and Energz Devclogmen

_The major isgue’ 3550C1ath with the ownership patterns of Alaska lands

is land- use policy. Up until Statehood, .and: for some time thereafter

‘the great bulk of public lands in Alaska were in the so—c&lled "public

domain". That As, they were not: reserved for sgecial uses, nor were
particular development ac*ivities proscribed.” In fact, the nining laws

.established during the 19th- centuxy gave  considerable advantage to’ those

who  wished to. develop fuel-and minéral _resources on public lands. The -

_ ‘major except;ons, which involved only a small percentage of Alaska's’
© lands, were . the: national -parks such as Mt. McKinley . and’ Glac1er Bay:
;Natlonal Monument.. Almost.all of the federal land in aoutheast Alaska
" was’ céntained inp the longass National Forest, but. land-uee policies. on .-
" national forest lands emphasize mulriple use and do not: reptesent a
‘serious 1mped1ment to-development. Since that time, however, there hag" -

‘been a substantlal shift in- emphas1s with-. regarﬁ o public 1land-use

S pollfy; with increasing emphasis on’ “the preservai .- ““Yands_.in their
“natural ‘state. . This has been essentially true of federal lands. in
‘Alas<a, viewed by ‘many as - Amerlta s last preat w1l/erness and. last.

.. opportumity to protect. €1gn1ficant tracts of land from development ‘for
' mlneral and other resourcesy. - . S

Tl




::‘developmenc of fossil fuel reqerves in Alﬁeka became a matter ot conside*

- tug of national priorities now has created & siLuacion din- vhich (as .

, exptesscd recently by Alaska' 8 govexnor) Alasxa is "called upon at once”
“to. be the oil barrel for America. and national pdrk ‘for . thé world". - The
problems inherent in these conflicclng goals are best: illustrated by
» Congressional bill HR 39, sponsored: by Congréessman Morris Udall of

' ‘Arizona.  Under the terms .of the Udall bill, 146.6 million acres of -

T federal lands would be withdraum to. various categorieq ‘of reserve status,

§ vincluding national parks, wildlifo refuges, dtioual forcst lands, and ,"
".wild and sceniec. riverb, with the- bulL of the lands falling into the"
fxrst two categories.;;‘x,,~ . . L

- The principal orlencation of the bddll bilk 1g that the n‘tional intercst '

s is best served by reducing dnvelopwent of these fedelal landa to an

;‘absolu*e nlnlumum in order to preserve their natural quality for fu ure
. generations.’ Whlle the objectives. of ‘the Udall b1ll areé desirable in.

© principal, its passage-intact could. have some serious consequences For
“'future ‘enérgy developnent ‘in the State. " One of  the major: problcﬁs 15

.;ithat 'such a large. proportion of the potential energ} rvsources particu-i”'
~vlarly oil ‘and gas, are still’ unexplored. It is ‘not known preciscly .

©where the resources are located, and what,tranbportat*on Por*ido s faay

:.be requlred to recover them” economlrally.' Thus, placemenf of: ‘one~third
or more of Alaska's Yand. area in land-use categories which lerioaslv
restrict or préclude resource de"Llopment before full knowledge: oF the

1r>possible trade-offs among land uses are known, could. have & serious
.,1mpact ot the nat1on as a whole. For example, it is known that cherc

are-high qualitv c0als ‘on the slaska. Penlnsula, : Herendbew Bay and-

Chignik, which may be of- considerable’ value in. the near fufure. Lﬂd?'
the Udall Ebill, these coal beds could not be developed Sznilarl), some L
* of thke greatest poten*lal o1l and gas reserves in the State ‘lie ‘offshore .-
in the Chukchi Sea at the northres; corner of the, State. A natural

e transportatlon ‘corridor for this 011 and ga , -when developed would pe

around ‘the western edge of' the Brooks Range. . Current selections under j
the:Udall bill,. however, would block such a corridor. Those same selec~.

',tions, particulerly the Selaw1k Lowlands, are belleved to be ‘an’” area

:', with conqlderable uranium potentlal o - R

The implicatlonq of a measure thac: would preclude development on cuch a

s - large proportlon of Alaska's - lands are clearly a matter of" natlonal
. concérn: " At least an ‘alrernative to HR 39 has been.proposed :in the

'Senate, wich ‘the support of Alaska s Governor, its Congréssmen,. and che -
v of its two. Senatorq This is Scnate bill 81787, " the Alaska “ationa1
Interest Lands Act. It would take 'a more moderate course in c13551f;lng
Alaska s 1and, and would *herefore not pteclude future developmeﬂt

_Slmilar potentlal problems arise:. in the L13051ficat10n of Alaska State i
“landsi. At the present time, howeqer, the State’s s plans: -do not ippear o,
Ainvolve as large a proportion of acreage in rnstrlcted clas"iflcations._

. In fact, as noted above, one of the objectlvcs of State 1and selections

28

o=ab1e ‘national priorlty along with wildérness preserv.tion. The pull. and jﬂ;
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"sach as Yakutat

Communities along the coast may qualify for special asststance as provided

by the. rederal Coastal Zone Management Act of 1972 and ‘the Coastal
Energv Impact Program.of 1976, which provide financial assistance in the -

 form of! .grants. and. loans to coastal States and 1ocal communitles aFfected

by energy ac1’1t1es which are. or will be’ 1ocated on the ‘coast.” The’

 *.(progran will: = (1Y aid coabtal states and local: communitles to finance
;.. publie. facilities and-services needed in-an ‘energy site:area; and {2)
- help PfOtLCt or: restore coidstal environmental and recreational resources,

when other funds for such purposeo are unavailable.l; s

‘ ”"Issuss OF ’I‘HE AI.ASM NA’I‘IVE CORPORATIONb

‘ASSOCidECd Lith the issues of Statc and local government are. the economit_
.political social -and; environmental issues of -the Native Corporations ‘as:
energy’ developnent proceede. Chanvlng conditions brought on. by the = -
7;paqsage of 'the Alaska Native .Claims: Settlement Act (ANCSA) are partially
L respon91hlc for the pace of Alaska's ‘energy resource development. Many.
of ‘the issues’ relate to land ownership and management and in. one way or
;another, ‘to A&CSA.‘ Some are. temporary problems that may be resolved c

very shortlv others are expecteu to take miich’ longer..l

Bccauee cnergy rescurce production is tied to the land it is necessary

'to understa and. the problems affecting Alaska Fatives, who are destined’ to

own about 11 percent of the’ lands within Alaska's boundarieb.. Further,

“the well Capltdllzed Native corporations. aré expected to. plav an- increas— -

inglw inportdnt part in energy resource development..“

SetLlemcnt._ Land and Nonev

The. Claine Act sipntd into law Detember 18 1971, amehdeddlenhary 2,

1976, was dLSignec to provide 40 millfon acres and about oéne billion

' dollars to Ald&ka s Indianq Eskimos, and” Aleute, by dietrlbutlng the

land ‘and: toney to \ativu reglonal and v1llage corporations N & addition,r

'vi]lage co*puratlons which elected fo retain their Indian reservatlons

are to receive Tee title to 3.7 milllon acres, bringing rhe total to

4307 mxllion acrts of land.

'QTuL]»e fnr—pro;xt regional corporat1ons formed under AthA and their 203
associated villagg corporatiens’ (see Eigute 3~ 2) ‘are recei“ing Tand and

cash sdttlvments under. the Claims Act. (Wan) ‘of ‘these- village corpora-

Jtlens recentlv merged for b*:iness reaqonq——reportedlv numbering about

2% a ‘bast counti ) Additional village. corporations are stil}l. waiting
approval . for ANCSA- blnefits.‘ A 13th regional corporation,‘composed of -

Celigt nlc Katives 11vin& outs1de the® State will receive no . land settlement. e

‘]*gibi]!t) for v;xl ve and group pdrtifipation in ANCSA haq not- been,‘
B f‘nel]y_ye ti‘ied b\ che u. S Dtpartment of the Inter‘or. hcwever, o

Lodiak Valdez, Delta Junction, Norfh “ole“ airbanks,vd »
 .Cordova ‘and the Kenai Peninsula Borough all communities faced with
~glarge ecale energv developments . el
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'»;the villages pendang certlficateon is ellglble for ent;tlements of ~

.'u1v1llage corporatlons lands .8ix village corporations, in RBering

 l.voted to; retain their former reservations 1n—11eu of -other ANCSA benefits
_‘_*and ‘are’ to-réeceive approwlmately 3.7 mxlllon acres of fee simple’ land
'.-that is,. both. surface and subsurface estates. 'The corporationa arer

"‘Island), and Tetlxn ‘Native. Corporation

“ -about. $2; 250 in cash pavments and each Village shareholder’) (nenber of”

L ehaveholder% w111 be made from the Alaska Natxve ‘Fund..  The Land and -

;:twclve Natlve \1llages in the- Bering Stralts, Cook Inlet and Koniag
Regions; and up to 31 Native .groups from all reglons except Aleut, S l
‘Arcric Slope and NANA Tegions were. as of August-2, 1977, still pendias D it
certififation of eligibility by che Serretary of - the Interior., Each offv" '

: 69,126 acresy and each group -is eligible for" entitlements of 320 acres :-
per indlvidual up to a maximum of 7 680 acres per group o

";vTo a: varying extent, each of the corporations has substantlal potential'“_.'
-wedlth in lands thev will receive under. ANCSA. The 12 Alacka reglonal '

. corporations w111 receive the subsurface estate of *heir assoc1ated

:MStralts .aud Doyon regions (represent11g four -Indian Reservation@) haVe :

Ellm Natlve Corporat1on, Neetrs'ai Coxporatlon (Arct1c Vlclage). Venetile ‘
- Native Corporationy Savoonga: ‘and Cambell Native Corporatlon (St. Lawrence el

5 Ind1v1dual Natlvea beneflt as shareholders 1n thc Natlve corporations, o
but cannot sell. their . shares ofstock until 1991 (20 years after pacsage:T S
- of ANCSA) and they GHJOV certain tax’ advantages, paying no- taxes on’
',their stock until 1991 ~.The: corporatlons, similarly, are not taxed on
their ‘lands unl=ss they 'sell or develon the resources before 19915
however, corporate. proflts are not exenpt from taxationm. ~All Native
" corporations are free to sell all or any part of their 1andq at any .-
© time, but nome are known to be contemplating this. . Lea51ng 1s preferred,
" :by the. Native corporatlons at thlS time. '

-M:sunderstandlng of Cla1ms

. Both the money and’ land settlement are kldely mlsunderqtood.u Even ‘many
" Alaskans think each Native will:receive his or her proportional .share of *
_the billion dollars dnd 40 million acres. With over 77,000 Alaska - o
Nativeés enrolled (and the' enrollment Has been reopéned since this figure-
.-was publlsheu), had the. settlemcnr béen on- an ‘individual basis. rather ’
Lhan going.to the ¢orporations, ‘each Native would, be expected to recelve,:n .
»about $l3 000 and 500 acres of land.  But th1s is not how the money and.
* land are’ belng "distributed. To- date zach "At- lavge" Native shareholder
" (member of a reglonal corporation, not enrolled o a v111age) has receéived

reg]onal corpnraclon and village corg oratlon) has recelved about. $410
since -the Act . passed . in In 197i. " .o further distrlbutlon to-individual .

,>m0nev Lapltallze corporatlons and ard managed for rhe 1nd)vidual Alaskaf
Native: sharoholde's.‘ i . . . ! :

3a




b

f; Mis1nformation about the: settlement has caused serious problems , Lo
- Natives. ‘While the regional: corporations were established to be. essen-jﬂ{*

- free houees, improve transportation, -and so forth. .The trust responsi-
"'bllity of the regional corporations is to all shareholders (i.e., those

~'and for the most part prohibits such activity. Shareholders could be. -
living anywhere,,includlng outside Alaska or in ‘foreign countries'

. improvements for villagers

- . services for hative- peoples.' These Associatlonq, of course, are not-“
' 1nvolved in managament of the lands and resources. ‘

'hatlvc Furid must be dlstrlbuted as Follows
:h b} : lOa to 1nd1v1dual bhaleholders for five years ewpirlng December 18 1976

'o P -45/ to v1llage corporetlonq and non—village resxdents for five R

Profit—Making Corporations and Non-Profit Associations

tially the same as any other well-cap? talized land-based- corporations,e

- many Alaskans, including some Natives, think the Native corporations

“should be. spending their money to correct the soctal problem-of the
people control alcoholism, improve health, education and” welfare, build

enrolled to .and living In the villages and the. ”at-large”,shareholders),;ﬁ‘

would not benefit. from their -share of corporate funds spent on's

' For each prof1t-naking Nat1ve reglonal corporatlon therefore, there is ap(‘

"non—proflt Native regional assoc1ation counterpdrt.' These™ associa
- . receive federal, State, and prlvate funds and grants, and provid LT
o health, education and social services to ths people within their regions.;'fs,;,;-»

tions
some :

However, government agenc1es at: all levels continue to prov1de most -

e doney Distrlbutlon

The Act prov1des for ‘the establlshment of ‘the Alaska Native Fund 1in- the

'United State's Treasury which will distribute money to the regidnal and’
) v1llage corporations and their shareholders based . -upon the numbe of

shareholders enrolled in ‘each regional corporation (Table 3-1)..

'Phllosophlcally, these monies represent additicnal lands which woula -

otherwise’ have been returneo to Native ownerehlp and LUHLIOL, but uere .

'not,
o $462 500 000 in varying annual amounte for the eleven years subse--,
s ’quent to December.18, 1971.
R 'A maximum’ of $500 000 OOO in mlneral rovaltles from mlnerals owned

by the State of Alaska and the federal. government (chleflv based on:
Leil and -gas). - The .annual ‘amount to be received: and the period over
'gkhlch 1t is to be recelved 1s 1ndeterninable

The money reteived by Natlve reclonal Pornorarions from the eler"”

v_years until- December 18, 1976 and. 50/ thereafter, and
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””l o 453 to be rLtained by the regional corporatione for five years ”_1' ,

until December 18 1976 and 50/ thereafter.‘.

- !onez for the FOur Listed Villageq and Villagea Retaining.Their Former BN
' Indian Reserves ‘

Each of. the four Native corporations forned to select and manage native»{vuff -
“lands for Juneau. Sitka, Kodiak and Kenai was. granted $250,000; the six

villages, Elim, Savoonga, Gambell,. -Tetlin, Veretie and Arétic Village,'

f :wh1ch elected to rvetain their former Indian Reservations (Eldm,  St.
: " Lawrence Isg land Tetlin and Venetie), were graﬁtcd $100 000 each under”
! ffterms of the Lative Claims Omnibus Act P L. 94 20& of January 2 1976}

Land Distrlbutiou

Wost land’ qelectlons were. made by December 13 1974 ard were 9/ percent‘”'
completed by'Dpcerber 18, 1975 (four years after: ANCSA 8- Dassaﬁe)

1  Table 3~2' shows a tabulation of lands the Native: corporations
: ~will eventually receive from federal and State lands.‘

‘  Land Transfer Problcms

"“g;;Lack of conveyance is the najor deterrent to mlneral and energy develop-
~ ment on Native lands.v 8 e : :

- As of July 15, 1977, sliphtly over 10 percent of -a total of 43, 7 mlllion
.;acres of land had been transferred (4.44 million acres) to the Native -

corporations. by the Bureau. of Land Managenent, leading to" chargeq by
Native leaders that the value of the Native settlement was eroded, cost-

1ng the corporations mi1lions of dollars in Iost economic onportunities.
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7Easenent Issues

'The maJor block to the passage of tirle 15 the so—called "easement quEe—‘
- ‘tion". - So many ‘easements- and tranSportation cortidors (for energy, -
fuel, natural résources, and related. facilities) have been. proposed that
geven of the- Native regional corporations filed a lawsuit ugainst the .
*”Secre*ary of the Interiox to prevent establishment ‘of easements across.

;bf’their 1ands. The 'seven rogions are:. - Calista, Cuugach Cook. Inlet,-

e settled.

“f'wordlng of ANCSA does not. give the Secretary of the Interior authority

" Doyon, Koniag,rhA\A and ‘Sealaskd. ‘The Department: of the Interior hag
refused. to convey lands SUbject to easements until the queetion is__ -

§ Major disanreenent is centered on the resOurces eorridors and the continucus CL
shoreling easenents extending 25 feet ‘above mean ‘high tide ‘along. much- of S
“the 33,400 mile coastline of" the Srates there is also unhappineﬂs Wlth

"tHe linear easements for recreation purposes. ‘on. rivers and streams - qince’;

To, rescrve ‘easements for this’ purpose, in rhe vicw of the Natlves .
. Since nearly all Native villages in. Alaska are. located on waterways,- the -
“‘Native corporations feel their fiost. valuable and productive v1113ge B
lands are being taken away ‘from then under ‘the guise of ' 'easements' Yo

\tfu,The Natives worr the first round in the dl¢pute in Federal Distrrct Court i

but thxs decision is eﬂpected to be appealed. - >_ S R de1, ij'd![

The tawSJit claimed that the Secretary cf the Interlor erred in not

'?_‘publishing the’ easement guidelines as required under the Administrative

Procedures Act’ ‘and, further, that he exceeded his authority relutive to’

7o the easement provisions of “the Alaska Native Claims Settlement Act in

qthe publlshed eas=ment guidellnes The guidelines. can. be found in:
Secre*arlal Order (5.0.), No 2982 {(local ypublic easements), dated
February 3, 1976, and in S.0. 2987 (traneuortation of energv, fuel. ~“,‘
natural rosourCes‘easementq), dated Marrn 3 1976. ' . e

,S C. No. 2987 establiqhed pollcy for reserving a blanket easement Yfor
"the transportation ‘of energy, fuel ‘and” natural resources whicl: are; the

property of of the United States or which are inteided for delive;z_to the

United States, ot which are produced by the United States” (emphabis
added),-thls appears to preclude the ‘use of ‘such easements by interests
othet: than the United States government. Some observers 5pecuiate that' g )
“this §.0. is intended to provide- for transporting ‘ederall;-owned resources .
(01l and netural gaQ) through a federally owned pipeline. . The Iocal -
_easements. Secretarlal Order, S. 0 2982, deoes not deal with, 1nterreg10nal

‘pipeline problems. Nlneral corridors 1nclude easements’ for roads, = i
,Z“rallroads, oil and g1s pipelines, and slurry pipelines that would. bE'g

* built prlmarlly to facxlitate the transportatlon of minerals. -

;Pavment for Edfemen s

'Most of the village and, Reglonal corporatlons “are willing to provide ‘g
easements if they are: p11d fo' in the manner other private land is S




'”*ifArctic S‘ope s Land Transfer j“

,“acquired. The Federal State Land Use Plarning Commiss*on has studied -
.2 the easement queqtion -and has suggested that for - 1nterregional easements,_}' y
i the ‘tost of easement acquisition would be very small, perhaps . about 1/10 -

‘él of- one pelcent of the project cost for a major develonmﬁnt. Do

:jArctic blope Reglonal Corporation (ASRC;, which never strongly opposed

" easements.across their lands' as have the other: regions, has completed .

easement negotlat1ons wlth ‘the’ ‘Secretary ‘of Interior.. Interim Conveyance
(I.€.) No. 76 to covetr more than 3 million acres of land was expected
“when over 50 protests were ziled by.. individual oil ‘and gas:lease appli--

':, cants. These applications date from the 1966-68 period, before the "big

land freeze" which stopped the transfer of land claimed by Vatlves until.jf’
N Congress could act. upon the claims. The applieatiou was overruled, .and -

- ASRC has’ received conveyance to the land to which 1t is. entitled (cver A

. million acresy. It is the first Regional corporation o bave recelved
'»substantially all the land ic. iq entitled ‘to, nave. :

_ The Averic Slope Reg1un is consiJered to have’ the’ greateat potential for;}~$ e

" 0il, natural gas' and. coal development of any of the regions. Although N
“Arctie Slope is pronibited by terms of the Act. from getting title to the - '
nineral-estate of Naval Petrolcum Reserve #4 - (now ‘called ‘the National '

. Petroleum Resérve Aldska), the Region has received "ig-lieu' subsurface

estate from. els:where within .the’ Region, whlch also ‘has ngh crude oil,
‘natural gas and coal resources. -

: koniqg Region \egotlates Easement Model

‘honlag,- partlcipant in the easement law suit agalnst the Secretary of '
the Interior, has also been negotiating with the Department -of the-
“Interior to get interim conveyance to.their lands. The results of ‘the

. settlenent announced November 13, 1976, may be the’ model tor all. other -

regions. The suit affects every region,’ even those that are not party -

" to the easement suit. Thé Department of Interior does not want to o

"negrtlate differently for all Regions. - The Court, of course,: will

. .decide on the merits of the easement case; -and.’ will probably modify any '
;;-negotlatzonc bétween the.régions and ‘the Secretary. LaWSuits however;

- are subJect to considerable time delays and: no timetable for the final

s ad;udicatlon of the case is available at thls writing. - ln -the meantime;

“the Natives hope to- get: interim, conveydnce to their lands- through the - ”5_‘v;14+» FIRN
Koniag settlement model The agreement ‘between Koniap and- the Department SO

of the Interior: prov1des a mechanism for processing land gelections. in:

the region; -and affec lng corveyance of the 1and desplte pendlng court

‘fchalanOes S

7',Pxolorat1on Act1v1tv on Nat1ve Lands

g hhxle prlvate corporutxons are’ clezrly more 1nte1ested in. worxlng Wlth
'prlvate lano awners. (part1cul l) large scale landowners llke the reglonal a



Corporations) rather than the state’ ‘or the federal government-—“
_ development, that is, drilling and production-~cannot take. .place until
l'the Natives actuallv have their land transferred to them by the: U S.v

‘ 13Department of the Interior. : : .

. By the. end of 1976 eight of the tuelve Native regional corporations had
;entered ‘into” expioration and’ leasing agreements with'seven major oil

' ‘;ﬂ companies, seven regions had- agreements with six mining companies (joint

~3ventures or ‘consortiums counting as one -company each) . However, develop- ‘
ment activity was . sHarply restricted because of laek of: land ownereh:p. i

g Drilling Prohibitcd Without Land Omerehio

\No drilling can take pldce on Native-selected 1and without a- lease, ard
the BLM cannot issue .a ledse to’ drills Drilling actlvity ‘on Native .
~lands is thereforé restricted to the land that has been transferred to .
" the Natlves by: (1) interim conveyance or (2) patent. . The '’ Natives are.
“mnot supposed to issue a- lease until they own. the land. Until such time

";.as a land transfer takes plaee, -no drilling is to be done.

" "Doyon,, utd. the regional corporatlon ‘of . Interior Alaska's. Athabascan L
pplndians has received an interim corveyance to their lands: ‘in the Kandik "
‘Basin of ‘the Yukon—-Porcnpine Province near the Canadian border and has

been drilling exploratory wells for oii and gas.. L

»;-'Land Trades

In December of 1975 Cook Iniet Region, Inc. entered into a ccnpllcated
land trade with the State (Dlvision of. Lands) and the federal government .-
"(Department of the Interior). It was approved both by. Cengress and the -
State legislature and afrer lengthy litigation on State constitutional
_grounds, was- firally resolved in the rebion 5" favor by’ the uU. S Suprene
Court: : : . :

- The State has made land trades of patented lands with Native corporations
" (Cook Inlet Region) and others and more ‘exchanges are expected, particu- -
" larly in Doyon's region: . This is’ being done in an effcrt to consolidate,l
“lands and improve land management.» : o

Regions w1th re01ona1 selections are f‘rsr ré uired to choose trom lands‘.'
8 q

" withdrawn for the- villages but’ not selected by the villapes, 1n an

checkerooard pattern (the odd townships, odd .ranges, - even townships .and
even ranges of the rectangular survey: system) . If this acreage was
inadequate regional deficiency land was set aside by the Secretary of
Interior for selection In Dovon region the checkerboard:pattern is the

-~ rule, m king land more dlfficult to manage thar compact and’ contiguous :
" tracts would b° i » :

Both the’ hatives and the State will be trying to" improve their land
base ,the Natives to secure. improved realty, timber, energy'and mineral

,‘41’;




. rights under ANCSA. ,;v"ﬁ

nf'l3 5 townsh:ps having high-value coal’ potential, as well as oil and .

i energy resources on all thelr lands mist be redistributed to the other

;”.resources and the State to secure more. of everything, 1nc1ud‘ng pa;k _
! Yand and” fish and’ wildlifc habitat Agteements to exchange may ‘be made
~ prior to the. Natives actual y. receiving interim conveyance. ~Land trades AU
.. can also- be made with the Departme1t of the Inte—ior (DOI) or with other . R

L Native corporations.: ;; . . SR e

"Ene:g/ Resources on Native Lands

-

.The Cook Inlet trade was brought about because of the scarcity of nroduc-’h“
tive lands for. rcgionel selectlon in Southcentral Alaska's railbelt

(where '51% or more -of the populetion lives) ' Cook Inlet” received valuable
oil, natural gas, and coal- lands in exchange for their land belection ;

" ook Inlet will receive: five townships of State land on- the Kenai Peninsula;h:;?~”“
. the dreas have coal, ‘01l ‘natiral. gas, and uranium potent*al, up to 9.6 0
ﬂ townthps of the subsu*face estate (oil, ‘gas’ and ‘coal . by in situ :

‘gasification only) inthe Kenai National Moose Range on the Kenai Peninsula,.f

_vnatural gds potential in the Beluga area; 1.2 ‘townships of State lands
"in the Matanuska- Su51tan Valley--of Whlch 0.2 townships-are in:the -
Chickaloon area of the. Watanuska -Coal ‘Fields; as well as other valuable j’
. lands in the regionm. amounting ro 26 townshlps or 599 040 acrea.' (Note,.='
© [one townshlp equals 23, 040 acres ) ' R

" “The surface estate of the 9.6 townships of subsurface estate 'in the
Kenai: \atlonal Moose Range (part of the National Wlldllte ‘Refuge System),
will be managed by the federal .government. The ranagement,agreement for
mineral development is. very ‘restrictive. The Kenai Moose‘Renge is well
endowed with 0il, natural gas, and coal deposits as well as moose, but
the agreement with Cook Inlet Reglon restricts the development oppor.uni-'
. ties of mlneralc by the Region.. !

‘0ver half of the roglon s estlmatcd land entitlement of "55: 6 townships
"is to be made out51de the region with the consent of other affected
" Native regions and v1llages. One’ tounshlp of coal lands near Healy
‘(outside the: reglon) has been identified for selection based hlgh coal o
resource values, Revenues received by the region for development of the .=~

. Native regional corporatlons pur5uant to Section (7)(1) of" ANCSA -as.
explalned below i B o SRR

: ﬂandatoqy letrlnutlon of Revenues to Other Reglons

CA ma;or dethTdnt to energy recource development ‘on’ Native lands, be51des
the ;*thcd amount of land- conveyec so far, will 11ke1y arise from

' . Sectien (7)(1) ‘of ‘the Alaska Native Clalms ‘Settlement” Act. This section

(comronly referxcd to ds the "70-30 split" prov151on) requires that 70%
of all ‘revenues réceived by. each. regional corportion from timber and
devclowment of the subsurxace eatate must be d1v1ded each year among all




¥

v

)

_}3212 regions according to the number of Vatives enrolled in each region.’“
- This provision was made in an. effort. to lLVEl the effects of the snequal.
L value of recources between regions.‘ o TR

' 1These six regions share 16 milllon acres of fee simplt land. Some of
- these: regions have shown. én unwillingness to share what' some. observers
‘.consider to be a disproportionate 'share of " their revenues with ‘the. other

'iThe Settlement Act prov1des,'"that the right” to explore, develop, or rcnove

R Because of the 1arge size of thelr regions relative to" the Vative popula- i::

tion, only six regions‘had the optlon of selecting lands for. their

;vresource value. o S

?:Ahtna;vlncorporeted'. ’k,;f ' Arctic Slope Regional Corporation

- Chugach Natives,‘Inc.,,:». o Cook Inlet Region, Tfic, - Lo
Doyon Ltd AT ;.. NAVA Regional Corporation

reglonS"others of ‘them charge the term "revenues' is unélear and nust -

“ be defined.. Several. 1awsu1ts have ensued over various aspects of ‘the’ “”
t(7)(1) prov151ons.k.’ : ‘

vhat1ve Reglons SubSur ace R]ﬁhrs to Vi]lage Land

All twelve reglonal corpora ons, both those that- have fee simple land.
rights .and- those: that do uot, receive title to the subsurface estate in

~.the 22 million acres: of lands se]ccted by their: assoc1ated sillages ,jj'i": 'fi”.:
_(except for’ the National Petroleum. Reserve of Alaska and. thlonal klld- e

life Refuges, where in-lieu subsurface land. elsewhere is available to the
reglons) ~In these cases of ‘severed estates where the Watwve village-

"‘corporatlons own the surfrcé estate and the Native regional torporatlons’

own the subsurface estdte, some of the problems are being resolved in
federal courts; e.g., whether gravel ‘is a surface or subsurface material

- dnd ‘what . constitutes the'village boundaries relatlvn to the vlllage
_ veto power on development. : S C

minerals from ‘the subsurfice’ estate in the 'lands within the boundaries of

‘W:the Nativa’ village shall be SubJect to the consent of the vlllage corpora~
B tlon This "veto power" of the: v1llage corporations over regional ’
: corporat1on s, development plans . is viewed as:a threat to development’ by

many of the reglons ' Some v1llage corporations are expected to. withhold .

- approval tao the regional corporations who want . to. develop, the village

subsurface estate. ‘Resistance to.developmerit near v1llages is:expected-

';for a varlety of reasons:: (l) development could confllct w1th subsistenre
“lifestyles; (2) developmeﬂt could conflict with the village's surface
‘development plans; and’ (3) the 1mpacts on the villages caused by develop—

ment .may hot be worth the mall revenues returned to v111age corporatlons,*

‘_-under Sect1on (7)(1)

Maintainlng thelr sub51stence 11festyle is con51dered espec1ally lmportant
for many" vxllages._ Usually, the more remote the v1llage ‘the more likely

that residents will ‘view development nearby as harmful. For example,.

two-thirds of Doyon's v1llages not presently connected to the- road-

system want fio road connectlon to Falrbanks..vﬂany v111agers warit roads -
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;'fentitlement

prohubly wrongly. sin»e ‘the bede of navigable'uaters were:'
gran:ed to the State outright at the moment of Statehood.

;A streaml ined anproach to thv nawlgab;e waters isbue has emergod.r tha‘

Intecior Department is concidering the option of conveyirg-title to the’

: corporationq of most watetr bottoms without charging this dcreage against

o thedr entltlementa, provided the State and ‘Native Corpurations agree._
Observets <nv,agrepmcnt as gcnerallv the. caqe..' ‘ R .

Mincrhls Rcscrved':o thc Unite

o
Ly
')
o
.
(1]
n

“On rugh A11aka land patoﬂtcd under tne redera‘ honestead emull tract.
”LanL<Jnd mJnuflctutin}' and homesite laws’ after 1956, qome or ‘all of - S
“the sibsuriace estate was res served té the United States: (1) all minerals, L
'inclldﬁn r041~- €2y otl and gas’ and (3) all finsionahle materials :
(later rvpculcd) “The State ‘of “Alaska has also baen hrantad patents I

itiitet” Che Statehood Act. to only these specific ‘rese érved interests. (1css

1';:h:n the £al L subsurface U1td£L), ‘yet charged. as. it it were Lhc full fee

title. _"h‘k State also hxs issued third-narty permits and leaseq to
v::huwo 1htéanz»_' The Natives posaibl» can select’ rhe Unlted Stateq
Creserved intorests o tofill their’ Lntic‘ement of - "in-iieu"
”'r‘plac nu[‘ﬂﬂﬂl h.‘dlixo Refupe lands noy availdblc to thpm but they o
“would récdtve less tx:n the full subsurface estate. S

The Ataska Xative Clalms Settlement Act ulso includes Section 17¢d) (2)
mly catled Vd=2", which allows the, Secre¢tary of the luterior to set
Coanide upotar 30 miilion deres of land fur more Lf Conpress SO, dﬁhideq)
Tfor study wi pu»xiblu addition to the “"Four National byqtcmq ‘National
Cwildl . tattonil Forests, Nakional Pargs, and Wild and Sccn;c
fR‘\erb (ﬂp'fLﬁwlv al: hearinzs were held througnout Alaska during the
summer nf 18377, whire dlx;u ssion centered ‘around’ two- new: perOSAIS' the
{ﬂqp,'“c'rf 7 oldall d=2 vropownl. preduninareKJ a' wilderness: proposal
‘orjlqﬁ.h-million~30f¢<' dnd . the Alaska Congcéensus props sal; a. multiple~
plan for shared Tederal-svate manageaent of ghout half a- 9Lw¢1lliqn‘i,‘

<ot

e

o acré:, nqouaw."tnpll the Hover sber IU;b'p:ebidenLiil:cletticn, the Nixoa
'inun£n§~trn\1ﬁu’s d~2 prnwnﬂal was thé frontrunner.. With 'the change in
';adwxni trarien (ird the Hec‘otnrv of thc lnccrxor) thg iqﬂue has been

cpen "up,fﬂr nrre HPbix&.

haw ﬁnl&[l?td the’ cnv~ronmo ka111:c and tne developers
23 {Hg'wa~uunv'o: ‘the afaska Satvive Claims Scttlement Act
W Native \'pordliunb, and other prowth- orientcd £YOUpS .

are xrd federll 3”Lﬂf1vq) concerned about’ the futire - 7 7in
_are firmly opposed. to passape of any 4=2 ltglslation o
niilions of acres ol lands thev gee as’ Valuaqlc.

n{al inchests

' 4'r‘s» .'n ‘.-,‘i
that will o
"gonscrvation ;rr;wv “{thv"vﬂlicﬁistﬁ and other envtror

.  46?_;‘
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’f.(again including some State and federal agencies) are concerned‘about
':Vmaintalning the environmental quallty and- preserving areas with. unique.f

wildlife and -’ scenic grandeur for future generations. They firmly Support :
1ock1ng up ‘those same millions of acres ‘of. land._{r‘-

'J‘Almost everyone agrees that certain special areas in. the State should
“--obv1ously be set aside as federal parks, forests, . wildlife refuges, and-

wild .and scenic rivers Their wildlife and écenic. values are clearly of
national Signiflcance and few people challenge this national need

:.lﬂowever, three»major land~use issues have recurred throughout the nunerous .
" d~2 meetings and discussions. The first’is centered on wildlife, ‘Particus

larly with respect . to meeting the needs of miral Alaskans, and whetlier

~ " the federal government or the State 'should manage the taking .of fish and
- game in’ ‘the d-2 areas.’ Currently, the State. is responsible: for the

management ‘of resident fish and wildlife species,  except. where preempted

by federal law (as: under the Marine Marmmal Protection Act), or where .
-hunting is prohibited (as it is in ME; McKinley Natlonal Park) States
' have tradltionally had primary control over wildlife within their borders
:.and federal management of subsistence hunting, fishing, and. trapping on3

the da-2 lands could disrupt thls authority.

_ “The second issue arises because d-2 lands extend: acToss regions where
- there is virtually no. ground transpor atton system, and future transpor-,

tation needs are uncertain, - Some of the natural. transportation routes:

" which go through mountain passes or along rivers, for example, are'.

Tocated in areas that. deserve the high level of enduring protection that .
might be provided by a park or wildlife refuge. However, con51deration .
also must be given. to “the p0551b1e future needs for surface transportation'
in rural Alaska -

Exploration ‘and develnpment nf mxnerals such -as copper, chrome, ‘and .
) nickel to name a few.of the possible ninerals, is the third maJor land.

use issue.' Despite the exclusion of many ‘highly mineralized areas from. .

" d-2 study. areas, - some mineralized lands are- included within or nearly
- surrounded by the proposed-national parks and wildlife refuges ‘In some

instances 1their development may. be of national interest in the future._ o

VThere are many other issues which wi’l affect the wanagement and use of
_these d- 2 lands., For examplc : e

o ‘Important lowlands natur11 transportation corridorq 'and
- -essential wildlife habitat: virtally related to the - federal :
“lands and the values they contain are, or: will be in Scate or o
. private owners hip. : : : o

6 Many of.-the riVerstproposed for the wild and Scenic’ Rivtrs E
- System run through areas of State and Native ownership

e




f_-Approx1mate1y half: of Alaska s coastline will remai-;in federal
‘fownership, yet the’ t1de1ands and Subsurfave of the ‘ocean ;
" within three ‘miles of these coastal areas are in State ownership.
*._State dec1s1ons abOJt these areas will have am. extensive
~impact upon adJoinlng lands.»' : “ L

e

1_of’luThe 1egal and regulatory relationships of federal and State
- .governnents often w111 be overlapping. : : -

o ENVIRO‘\'MENTAL ISSUES ~

The env1ronmental 1ssues assoc1ated WIth rescurce development are. invaria-
- bly’ stated in terms of trade-offs between, the: quality of land, water,
]l‘and air and the development process. Cne unfortunate tendency. is to"

" yiéw all the. changes of the natural environment as unfavorable to e,
‘While often’ true (there is ‘no- kdown benefit from the silting and leaching .
;‘assocxated with' strip mining, for example}, it is not necessarily true. _

that all alteratlons 'of ‘the ehvironment assoclated with- ‘resource develop-’T-'f
ment ire automatxcqllv harmful Of fshore oil platforms, for .example, -~
' provide a form of man-made" réef vhich often increases local . flsh pooula—-

tions and: thereby the commerc1al and sport- fisheries. - Intelligent

logglng practices ccan increa se the mamnal and bird habitat in forested
‘areas since- tbese anlmals require: the low growing bushes and. ‘plants .
which flrst ‘appear after logglng is completed. blmilarly,,the rights~

) of—way for power llnes are: often ‘among. the’ best wildlife: habltats.- Thus
all discussions of enviroamental. impacts must be _tempered by the . knowledge
~that alteratlon of the environment is not. always “harmful to all concerned
and that enerpy development is not a process which automatlcally creates
vast wastelancs ‘of raw rock and pOLSoned water and air. ’

"011 and Gas

The seriousneéss’ of many of the environmental 1mpacts assoc1ated with
"energy development ‘cannot be minimized. . Sincé the potentlal 1mpacts A
vary considerably from resource to resource, .each of .the. energy’ resources
~considered ‘in the study. raises its own set of env1tonnental issues’,
Major concerns of onshore and offshore onl ‘and . pas development for
" exawple; are oil 5pills. ‘These. spills can.be especially dangerous
offshere, where cleanup and control of the effects are especially diffi-
. cult. A major Splll could be dlsastrous, for .example, in the midst of .
the salmon. Tuns in Bristol Bay, and even- onshore the effects could be
very serious’ in the midst of a major water.fowl nesting area.’ There is.
the ever prescnt danger of large. SplllS onshore’ and offshore at coller—'
tion points and along overseas transportatlon ‘Toutes. -The, hlgh Beas
“-which frc1ULHCLV'occur in- Alaskan waters, combined w1th the ruggedness
and isolation of the Alaskan. coastline, make the posslblllty of such d.
‘disaster seem cspec1a11v acute. Additional offshore oil development ’f
’ inipacts in¢lude the: leskage of chemiCa]u; drilling wastes, and forelgn
‘substances. into surroundlng waters. Onshore, oil and gas development: .
‘tends to open prevxously 1naccessiblc wilderness areas when access . roads




'_and airstrips are constructed. Additional impacts on’ the" local ecology
are Created- by construction -and drilling camps and along pipelines and
other tranoportatlon cor'idorsﬁ‘

i_Coal"

'Surface coal mlning, the most- 1ike1y form of coal recovery in Alaska, s
‘,viewed as hav1ng some of the most serious impacts ‘on ‘the env1r0nment...
Not only must suthantial acreage ‘be cleared and overburden set.aside,
but ‘the process” creates a great deal of dust and potential fouling of
'nearby waters w1th run- off.» ‘In addition, the transport deiands of
‘surface coal operations are large generally: involving rail lines or : .
heavy truck routes.: Litter also ‘tends to be prevalent,. creating additlonal‘
environmental 1mpacts ‘Finally, there are ‘the env1ronmental problems
associated with. the burning 'of ‘coal as fuel. Qne,of.the major problems
- with ‘the 'ugé of ‘coal-as a fuel, the-oxides of sulfur produced, is minimizcd
in Alaska due to the" low sulfur content of Alaskan ‘coals.’ Nevertheless,‘<
" the jquantity of" ash und other combustion by—products produced can be“ :
" vo]umlnous. B : : o S Co :

"Hgdrogower,\x- :

*Hydroeleetrlc power, whlch has ) many advantages in terms of air. quality : . R
and renewability, has ‘a number-of serious environmental issues aQsociated . R v-;f‘ﬂ'i
“with-ditrs production..: Dams. and . the result of flooding of large atreas are o ’ o
essentially irreversible products of hydroelectric power development.
No certain way has yet been fourid to eliminate the impact of dams on .
andromodous fish. Thousands of acres of river bottom for wildlife
habitat are often lost due to flooding, to be replaced by frequently:
" sterile reservoir systems. - In addition, the construction of hydroelectric‘.
. facilities requires a large labor force working over a protracted
. 'iperiod - Cement plants may bé required close to construction sites, with
<. their additiomal environmental impacts. Finally, the considerable ‘

. seismic activity ‘chardcteristic: of .much of Alaska’ represents ‘a contifiual
”danger of dam collapse, with" ‘the concomicant damage” caused by an enorm0us
¢ and unpreolctable flood . -

PR

'Uraniumf*‘f

o kMany Jof the’ problems assocxated w1th uranium development are similar to

" those aSSOciated with the dcvelopment of coal. The favored mining
method is surface mining. . There can be. radiation hazards in subsurface B
mines, and the ecologrcal effects associated with surface mining are-
fr1simllar to those’ for the surface mlning ‘of ‘coal. In addition, there’ is
the possible local effect of increased radiation hazard as uranium ore’
'ois exposed during the mining process.. . :Finally, if uranium is found in
s$malli proportions -in the ores, primary processing in Alaska (an economlc B
__vrequlrement) could create its own environmental burden, 1nc1ud1ng taillngs:
" and other waste materlal and, a substantial demand for electic power and
water.- L : ) :



'THE MODELING OF DEVELOPMENI IMPACTS

f_As noted earlier, one, of the major tasks facing this Pro; "in succeed-
“dng phases is the- detalled analysis of social, economic,hpolitical and -
vx”env1ronmental issues’ associated With expected energy developments in the.
. state. Alsoy ‘it is expected that such development will—stimulate adddi-
.. tiomal industrial development which can- be’said to be: iréet ! outcome
- of energy development. It.is relatively easy ‘to determ Lthe general
" nature. of'-the: issues and impacts’ .associated with different types of
':energy development.‘ A thorough analysxs of ‘these questions, Hovever .
.7 requiras some methodology to generate quantitative measures of such -
.- 'variablés.as: labor force requirements; energy demand,’ material dem1nds,‘
j~nnd potentlal pollutants. When. these quantities are. kn wn‘it is possible
“to put quantitative measures on the development 1mpacts E .

= Fortunately,‘by the time these analyses are begun a mode_ estimating

" these types of méasures will be available to -the project'team., At the
jpresent time; the Divisiow of . Economic. Enterprise of 'the Alaska Department
of Commerce and: Economic Development is building a polic plianning -

" model which ‘estimates’ the four basic measures mentioned above for'a .
B " number of basic industries that presently exist or are 11ke1y to be R
e developed in Alaska..g L T ,;_v R O

\

" The' labor requirements component of the model is. especially 1mportant, )
since it will mnot only estimate gross. labor but will: a]so provide. consider-}
able detail on the skill levels required. Energy and material demands L
-are obv1ously of considerable importance. " They represent secondary
development impacts which may otherwise be difficult to capture in-an-
analysis which concentrates on energy davelopments alone In many

. cases; ‘thése requirements’ for energy and material may generate -indus--
trial growth which has a more sevére impact .on the State's economy and -
env1ronment than the energy develdpment itself. The hneed for -quantita-

" tive neasures of pollutant production on an industry ‘basis is. obvious,
but is not always otherwisé dvailable. "The model thus will provide a -
more systemic method of analyzing env1ronmtnta1'1mpact than otherw1se
mlght be’ p0531ble.‘_' :




COIL AND GAS

At present,

~‘of 01l and gas.*:

L. Aretie. Coastal Plaln at Prtunoe Bay.
" deposit, with’ measured reserves in.1975 of 9,947 billion barrels of ‘recover--

“-able ‘0il’ and 27,193 trllllon cubic feet of recoverable natural gas.

,:‘ geologv

th Division -of }
'.Managene1t ) :
.323 Eaét 4th Avenue, McKay Annex

R"COVERABLL FOSSIL FUELS

CHAPTER 4

Oushore)ri s

lf‘Reedverable Resouree Sitest(

that, accordino to the U, S.
Lhese are

there are only three onshore petroleum provinces in t1e State

Geological: Survey ‘(USGS) ; "have measured reserves
Coaok.. Inlet, the Nortnern Foothllls, ‘and .the
Prudhoe Bay is by .far the largest

!&asured __f

reserves. for Cook Inlet (onshore) and the Northern Foothills are of much
“smaller” magnltude, consisting ‘of 0,262 billion barrels or."oil and 4, 463 ’
trillion cubic feet of gas.adt Cook Inlet, and-0.08 blllion barrels of o0il -
- and 0. 315. trlllion cublc feet of gas in the Northern Foothllls (see Tables

4T{ 2 5 through 2-8 in Volume 2,

Chapter 2)

SRR

t'jf There 1s. however, conslderable erpectatlon that 011 ~and gas w111 ‘be- found
' onshore “in- other sites in the State. '
: petroleum provinces in‘Alasky.
< .tions, dpproximate boundatriec
; Table 4-1 and”’ in, Flgure 4- l

Currently, there are’ fourteen onshore =
The undlscovered recov;rable resources 1oca—
. and. ranklno of these prov1nces are shown on

'f] Slnce relatlvelv little of the exploratory drilling in Alaska, so far has

occuv'ed in areas other than the Arctic Coastal Plain, Alaska Peninsula, and.." |

.in- Cogl Inlet, the evidence
“other 12 onshore - ‘provinces is based prlmarllv on what is known of ‘their .
" Estimates based on ‘hlS evidence have been complled by the USGS

and are glven 1n Volume 2

To secure the best ‘and most

‘ Patrlck Dobcy, Petroleum Aanager f
»Oepartntnt of Natural Resources
lnerals and Energy

mchorage Alaska 99501

ffIrene Ryan, Consultlng Geolo

7. Box 84 Star Route A
'fAnthorage, -Alaska 99502
:l(907) 344 3189

"‘*Measured reserves are:; that

economlcally extraeted usin
[rom geologlc ev1dence supn

of. the potential reserves contained in the

recent available informatlon on 01l and gas we

i asked several experts. in the fleld te givée us their . ‘impressions of the .
- llkellhood and. probable . t1m1ng of development
. The eroerts quest1oned about

in’ the various prov1nces. oo
onshore oil and Oas sites were o :

:'Frank B. Cumellk ggnagetjgjﬂau.
3 Alaska Offlce DO
- Tetra -Tech. Inc.

909 West 8th Avenue Sulte 101
- ..Anchorage,. ‘Alaska 99501 o
ngt ‘ »Jerrv Kreltner

" Energy Development Analyst A
. Federal- State Land Use- Plauning_l_“~*
Commission . IR

733 West Fourth Avenue
Anchorage Alaska 99501

part of ‘the 1dent1fied resource whlch ean be ‘

¥ exlstinp technology. “ The . amount ig estimated
o'ted dlrectlv bv enaineering measuremant B
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h Departmen*»of Natural Resourcesi_ ‘[."E{ploration “and Strategies : R
-+ Division of Geological and .- "' ' ' ONPRA (Office of National Petroleum
. “‘Geophyslca’ Survey }*-» S Reserves in Alaska)
23001 Porecupine Drive .- - . 2525 @ Street, Suite: 400
4:Anchoragt, Alaska 99501 e :l‘ﬁ5W"Anchoraoe Alaska 99503

" Thomas E Kelly, Consultant T "‘--Robert Sanders, Geologist

- Earth Sciences: ... . Federal Energy ‘Administration- o
700 H-Street: . . . FFederal Building; 605 West 4th. Avenue c
N Anehorage Alaska 9950l L e Anchorage Alaska 99501

- The results of the oil and gas site screening are in Table 4 2 and Figure N
; “4=1'which, give the ranklng (i ey prediction of the. future order of produc-
- t1on) of the oil and’ gds province as well as location; tlming, and selected .

.. province and ‘an estlmate of the undiscovered- récoverdble oil. (billions of
.- barrels) and gas: (trllllons of Cublc feet) (Ref: 4-1).-: Of tHe provinces
“listed, two of them (Arctic Coastal Plain and Cook Inlet‘ have recovery -

" operations already underway, therefore, the remaining part of these. two .

'-?'prov1nces were ranked along with. the other provinces.- f} : :

" As might be expected these experts generally con51dered expan51on of 011 and gasﬂ
: development on the- Arctic Coastal- Plain and in Cook Inlet to be the most ’

o formatlon, located approx1mate1y 30 ‘miles west of the ARCO gide of the - .
+’ Prudhoe Bay fleld. The formation overlays the -Sadlerochit formatlon,'whlch

" Prudhoe’ = Pre11m1nary estimdies show. the Kuparuk's 011—bear1ng stratum to-
"'be rather thin, which may discourage Immediate récovery. Should recovery

: L drill sites, 2 wells, and a flow tation, involving a: total estimated
: ‘*ost of’ $ 20 mxllion.ﬂf; .

Vd.'other areas. con51dered most: llkely to be develooed are in, the Northern and
'Arctwt Cuastal Plain on the norther1 slope of the Brooks Range. ,
‘\ relatlvelv large group of six prov1nces is- con31dered to be substantlally

‘more epeculatlve in terms of likelihpod, . riming, and probable scale of

‘l development. . Almost every expert had a différent favorite among this group,'i
: w1th OplnlOﬂS varylng u1dely on rankings and timlng )

" G11 Mull; Geologist:

excerpts from comments by the experts. - Also included are the size of the"

1ikely event in the immediate future. Atlantic Richfield's recently announced
plans. for drilling in another formction near Prudhoe Bay supports this theory.A

- Exxon's discoveries at Flaxman Island and Pc1nt Thmpson are also from a
.different formatlon than Prudhoe.

- ARCO’ presently has plans for two exploratory ard two development wells in .

the Kuparuk Rlver region.. The drilling, to be dcne this winter, is the -
‘inirial step by the firm to determlne the -6il potential in the ‘Kuparuk River -

yrad

is the'source of 0il. now being produced by: ARCO and British Petroleum at:

be economlcal ARCO's long~range plans presently under study:, ‘include four,

Scuthern’ Foothxl]s petroltum provinces, broad bands lying south of the

Con51derably)more
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OIL & GAS SITE RANKING (ONSHOHE)
(Pred;ctlon of future order of productnon)

Ranking of - - - ) :.' ' Undisco:ered Recoverable- o
- -Province . Area Ml ) . . B L PO
" _{Region) - . gVolume H13! OlL S GAS } Tlmlnq .. Excerpts from Comitents by Experts .
: " . " biltions bbls. trilllon cu. ft. N o IR R
N IR L Ranqge :‘ : Ranqu e e R : S
© 1) ARCTIC COASTAL - 25.570{ ',;3.0\-.10.9 710 - 25.0-. 1980 =" “North of Barrow Arch best arospﬁct Close AT S

CPLAIN L {19, 712) - oLt e R 1993~ enough to use Prudhoe Bay infrcstructure

T {Arctic) : - L B T TP U P

’ O : “Established production Large structure

., at’'Marsh Creek.’

- "Kubaruk and Lisburne ‘poots’ ma) te produrpﬁ :

.as. 0} prices, Tise."

.“"”Aclive program. of °xplora )on nn-going
< i several areas. N

2) COOK INLET . o 6,275 C.0.2- 0.8  0:7- 208 .0 1980-  “May be explored’ for ‘gas.¢ :
< (Scuthcentral) o (13,000)- ol o0 e 199000 T"Geed gas putent\al by expandtng known
TUUTT T s e T T elds

uSpELtS to be drl]led in.
1971- 1978 v o B

'3} WORTHERN FOOT- 29,495 1.0 - 6.8
CTUOMILLS ¢ T (133.380) -
(arctic) ST

2.3 - 15.0 - 1980- “Good Cretaceous p.ay in western part p.o» :
ST 2w T T2000% |, duction established. ™ :
o “*0i1 in deep ‘pirt of basing drll]fng costs -
‘high, structure not encouraglnu polxt1tal ..
. problems i wildlife raige.
."Exp]oration unde:way on ‘good prnspect B

B d)‘". SOUTHERN rmr- . 40,2 otve 0-7.0 .. 1880- f"cas pute.ltlal faird o
N MALLS{ )~ : (183 570) S - T 2000¢. "Host promising. of any area at thls tlme
(Arctic S ) R R S

©'§)  YUKON-PORCUPINE - 20,480 L. 0-0.4 .0 -2.0 S e . “Native controlied lands near ptpéilne;
o {interior) {48,150) o G ) v Possible producticn on Cenadian. 51de will™
S i v ) R E ‘ © .. keep interest.” -
"First was' not encourag\ng, lack of known
'reservolrs and source rocks.*
”Prospective area under expluration

“b) BRISTOL BAY ©.9,670 S0-07 . 0+72.400 199&-' "Hative interest wi\\ push explnrat1on.
- TERTIARY | (13,480) -~ .~ - Co L1995 '«Occurrence of oil- seeps 1n Surroundan
‘(Southwast). o oL : L . .areas.
’ : L P S . T, Mo encouraQ\ng results to date. volcan!cs ?.

. 1"Te'£|ng 50 far nas been dlsc0uraq1ng. Pro-
" bably will.not prodice. "
Mritsle chanre for magor d\;covertes "

o -Y“KOM’KUY“Y”K -' 64235 0-045 o 0-15 Ll '"szu/m oi‘lfui‘z"i"mve’f'me as
C (Southwgst) . -(160,000) - T R :

) "Bethel Bastn pnobab)y on]y producllve area:
Many valcanics in western portion: ngh)y
- fractured & dadurated. cretaceous mdrlne .
sediments N
"Area arouna Pelta has a chance; Hust of
N area not geo!og\ca‘ly encouragxng :

" “Big dlsapuoxn(ment hut blg area to ex-
plcre

B) COPPER RIVER © 5,090 0-016 7 0-0.8 ) 19854. “Gas, some oil, cﬁeap to: flnd Flve years o
(Sﬂulhceniral) » {5,020y . o T UNever.  should:have dfscovery.t
. L e R S ’ " “Native interests:push. developnwnt uave-
rbeen gas discoveries.”
““Excessive volcanics. in Bastern part of ba—
’ s1n, Possibly ‘very shallow gas.” .
“Geology very poor; No reserveirs.” -i-




(Predlct»on ¢

B R'aAﬁkil_pgr‘b'yf -

* Yable 4.2 (Commned). i
0|L & GAS SITE. RANKlNG (ONSHORE)
' future order of productaon) .

Jnul scovered ﬂncoverable B

9) ALASKA PENINSULA . 14 531 _“
(Southwes!) o (46 730]

10

) WTERIOR LOHLANDS 2300 T el
; (Intervor) : LoAgv0) :
) SELARIK LOHLAHD\ 2,510 el o
B (No*lnwest) - {12,000) T R,
12) GULF OF AUASKA -~ 4,6W0 »+ 01 - 05 @2 - 6.8
“{Southcentral) . - (12,600} e . o v
13) KODIAK TERTIARY . 770 U Negl.. . tegl
' -{Southcentral) (600) - Lo S
l4)_SOuTHEA)ICRN CU30 0 Megl. - - teghi
ALASKA Co(71n) B Lo

(South_cast)

‘ the remalntng part of the provnncs was runkeu -

S0

. Detaﬂs of these resomco estimates by i, 5. Department ot the .menor
Yolume 23 where production ¥5 ahea«v underway in a- urovm e (i.e. Arctlc Caasta) Plavr

© 1990-

Never

' 1090-
HEVCF T

2000+
ficver:

Geolu'gxc'al’ Surye

: “Proba.ﬂ

L provincel o Lo Ared MiZ o e T
2 {Region}. 7 (Votuime Mid) . OIL S Ghs ".Yiming | . Excerpts from Commants by Experts
LT R .lliun_s bbds. tritivon Cu ft. L R : :
" Range.

. *Native frterest wili push exploration; Oc. .
currence of ¢il seeps’ in surroun’ding 'areas -

"Ho encour:gtn.q resukts to date. _Volcanics. '

"Fnomq/ w Y T
“thtle c'x m,e for maJm dlscownes

v"Shallw qes Ceposns. only for lonal con-
,sumpllan. )
" Thin terti
-~ onmetamoresi .
- "Very poor wtentlal .o L
-:"thﬂ“ ch.:»c— lur majur mscovery .

¥ ‘ECUOH (5 000 fLet umx,)

2 MSE ate—.lpasmg - g.ss, some ml "

suh. .

u-productlve
"Falr prcswcts Lut ant to he smaH "

' "M.ybe bt (Ou brcken up

‘Best striciures vnder glacmr, very Htt.l:
SULCESS w Sate.” . .. o

"Structa,re tao cmplex. Results of testing .
all negatiie.” ’

- "thtle cr.c:ne for coulrertlal dlS(.OvEfle.

) "NO“

“Terttary s:n.mn too thm
“tiot encugn Lasin onshore.*
"Utlle charice for major discoveries

5.1

] uayuc. u;y OrR €.

"Gegioyy nul ot aH pmper for ml and gas. "

Llule cr'c .cz for n'ajur dlsc'wemes

Szee iven in
Z Lonk [alet),




'.concensus, however was expressed on. Lhe 1ast four prov1 ces 1ﬁ which"for”g
’various reasons (usually geology), developmenc is con51ds ed unliPely

S The ranklngs on Table 4~2 thus reveal COur nroupings of provxnces- (1) most
. ¢ertain’ (Cook: Inlet, Ar;tic Coastal Plain) ;.. (2) hlnh1) probable Northern -
~and’ Southern' Foothllls), (3) brobable; but with mixzed-opinions (siz p*ovinceb) -
. ;and (4) the very unllkely (Selaw1k, uulf of Alaska Kodlak and Southeast)

'_RécoverébiéFResoufcé'SitES (Offshore) -

Lands offshore of Alaska, the Cont11ental Marpin are part o’ tnc Cnaher?&d
.exten51on of the North Amerlcan Continent. - They consist of’ the gently- -
sloplng lands under: the’ coastal waters called the Contlnental Snelr, thr-
more steeply dipping Contlnental Slope and.the Continental Rlse which .-
;. ‘extends from the: base of the Contlncntal qlope to the abyssa* ocedn floor :
"(kxgure 4— ,~4—3) i : o S ’

;Jurlsdlctlon over Alaska & contlnental shelf is lelded betwgen the Lcdera]
. governrent and. the State of Ala<ka. The’ State owns the tldelands plus the ;
°" three nautical’ m11e coastal strip of. the contlbnntal shelf; *he Jnited States‘»f
"'owns the 'subherged lands seaward of the State s. lands called the Qurer
) Contlnental Shelf {0CS) to the 200 meter water depth. ‘Managenient of the"
..+ .energy and mineral resources in the area under State jurisdiction (roughly

. estimated to be in e:cess of 20 million acres) is the responsibilicty of tue
“ Alaska Department of Natural Kescurces. O0CS lands under federal- Jur1sd1c-
tion are esrimated to be ‘in excess of 200 million acres out, to a wacer depth
" of 200 meters, and ar: the respon31b111ty of the United States: Department. of

- the Interlor. No agreement has been reached on the exact llne sgparatlng the *
ctwo’ wurlsdlctlons, cqusing potentlal dispute and lltlgatlon he tween the State
of Alaska and tho federal government . T '

'.The fact that the Federal State. boundary -and . the outer linlt of an ﬁre stlll
aot' resolved may delay .the sale ‘of leases -in many oifshore oil and gas.
‘provinces. Addltlonal delays in some-areas may also.’ occur due.to questlons
regarding the continental mergin boundaries beétween the United States an
other countrics.” Most 6f the international offshore boundarles have not
heen. determlnad between tne United StatEb and Cdnada, affecting- potnnfla]
]lnase sales in ‘the most edsterly parc of the. Beaufort prov1nﬂe and, 1ess-g i
i Dortant‘y, the Qoutheast petroleum prov1nce.‘ Much of the of snore boundary--ﬂ
tween the United" States and, the USSR also is undetermined, affectlnb the

i ture 18136 ua]es of thP Chukch;, Hope, aﬂd Vavarlﬂ petroleu“ prov1nces. ‘

nouOh some quesclons remain on the precise bounaarles of Alaska 5 ¢oifshore . .
nds, there is little doubt -about their enormous. resources. ;nzrtecv sedi~
. nlary basins. (o prov1nces),,nav1rg potentlalay valuable Jpetroleun deposits.
fzinwn in rlauxe 4~ 4), havi been 1dent1f1ed offehore of Alaska S coast wlthln/f
: contlnental shelf Excert for an oceosional Lontlnewtal Offshore '
1g;aph1cyrest (LOSL) well for off-s tlucturevexploraglon, Cook .Inlekt -
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. who assisted with the onshore portion also” provided material on activity in-

- costal waters.  Each of the participating experts. was. supplied with the area
~‘of the’ province ‘and the range of the estimated undiscovered recoverable oil

. (1n billion barrels of 0il) and: gas (in trillions of cubie¢. feet) and the OCS
© lease’ schedule, published by BLM in January 1977.  ‘The expert was requested to
- provide rankings of the order in which he expe»ted development .to occer in

© the different provinces; as well as likely dates of" developm;nt.- Relevant,
comdents on “such developwgnh vere also sought. (A copy of materidls gent to. -
i'each expert is fouﬂd in the AppEﬂdix ) - S i

'_The BL%/OCS %uhedule of lease actions uas revised subsequent to Che request

" for informational scrcening The most- recently announced OCS schedule o

© T (August. 23, 1977) calls fer a total of 15 sales throughout ‘the U.S., to be
“held from 1979 through 1981.p»xhe ‘three.yéar program 15 described by Interior -
fbgcretary Cecil Andrus as one wnich Meill allow the states to participate in._,
- the ludbing prGCLQS,'Vlll call on all rogionq ‘of the country to help meét
'f'uomcstic encrgy nceds. and will balance energy potcntial uith cnvironmcﬂtal .
osta - ‘ : v

fvliive of thn salcq uill bL for Alaska coastal 3rens, five ‘are in th; Atlantic.
'Lhrc drc in Lhu bulf of Alaaka,vand two are ln Californla waters.:-"'

i.Follnuinv thc Octuer. 19:7 ‘sale for 1owcr Cook Inlet, no aaleq are planncd
‘until becember, 1 919 vhen a Joint fgdcral Szate sule in the ﬂeaufort Sea ib
" gcheduled, ’

._A second gale in the Gulf of Alaska (vhere exploration so far has been -
unsuccessful) will be held 11 June, 1980. Also to occur'in'1980'(0¢tobct)
ix a reascheduled Hodiak area sale, initfally eet [or November, 1977, The
"Snst Two Aldanka wales in tnﬂ,thrgv-ynar program are a second Cook Inlet
offart‘g (.nrch ‘1981) and.a,aorton ound lease sale (aucenber, 196l)

“gonatderation.at the urging of State offfcials. | Sales in the St. George
ﬁ;;in and In Bri tol %av. hoth marine sanetuaricl, were postponed. pending
furthrr qcujy . Dritling. in the Chukehi Ses, NHorton Ba.in. and - the Bcaufott
TSea loe pack wa'e temaved {rom consider ation dve to wvhat officisle
hﬂﬁf"bﬁbwag “ehe' iack of techholoplcal uevelopﬁewtﬁ needed (44 wcxk‘
wfo.y in !r“ﬂu (:gc preﬂqluwt} ar#aaf; S o

ke rorgi:s af t%u ﬂll aﬁﬂ 19‘(afﬁghmr§) bf" ning are Qr:ihw'bvgt'*wo
1Eca_*ﬂ Fabl o A, Aa"ﬁ ‘estizates. in Ihe ah.e revexl, there is some
.rt;lr'? regording the oxtent nf‘n”ﬁnhcfc r~ser 8. \e~cthelcss v with '

: -ﬂﬂiﬁ;$¢a..w wly. proved {n the North Rea. wppEr Caok. frnlet ané elaewhere
(s géct fon on &ﬂcnaulﬂ'V). Oik Uuéfor aas appc&r Lo be ﬁntcntia.‘v recovef-
“whie from aost of thesé areas ¢f dlscoxﬁreu te ﬂdtfi’l?ﬁ* quantity®. The'

.‘,‘.

fu'nf'rqcavafffib ra: - of{ehore lazat fnons, discovery
nt_\a‘ﬁuétAﬁtgaAJEVe‘w*@eﬂ&.  Fat.exzmgie. ‘campany
';@Durcna ndira ini‘{iﬂfg tn the At of Alasks must be oxﬁvctcd
1o ‘fri(’}"g ’}’7‘31 . ?).‘i_fff,‘f!
'h‘r_"gurv wosidd, of pon?éb cHange over tine dcﬂGNA'ﬂg on ?“n roxa.ive tal&e
af prowith of ofl priiee éﬁ@:lﬁﬁﬁﬁ(ugﬁ.aﬁ fqu‘ . T :

B2

| EDyge 1 the
fjtaell is
£
:

o In gathering the latest. infornation on of‘shore 0il and gas operations. thoserl’h* .

';Sc v—a! areas’ nrgv!eusiv lnc}uded in Al1sna 8 0OCS proarcm vere withdrawn fron . ,“

before &*5640,&9h’ P!ntfvr s would be, buxlt."""'



: “Tabled4 ©
.-OIL & GAS SITE RANKING (OFFSHORE)
(Predlcnon cf future order of producuon) T

Undlscovered Recoverable

WRankmg of
Provinge.
" {Region}. .

: “fKArea M|2 . : ’ Excerpts from Comments
(Voiume Mid ) OIL - GAS Ttmmg . by Experts
b;!hons bbls. . trillion‘cu. ft o -

Lol UL e e e T -'Rarge .-~ - Range S S
I Rl codK'm.LfET]” R os 23 71.0:45 © 1981- “Interestmq
: 7 (Southeentral} (26 239) Lo w0 oo 1985 Mifthe sale goes More

~“'known of this.area than. -
S others, {infrastructure and -
~and techno'ogy available.”’
. “Established production in *
- Upper Cook and JUI‘BSSIC oil
~ .seeps; Good structure.’ o
: ~"Good potent:al lf sa!e IS .
TR SRR A . g X held“ . -
0-44 " -0-13.0.: - 1980- "‘May be tog" broken up T A
o T 1995 “Production: fweyearsafter , B R
e duscovery, no‘infrastructure.”” = - -l
“Moderate potential; If.cur- -
rent developmem successful
will be in productlon in fwe
Ctotenyears.” -
i I BARTE S L S v ;’»"Resuits poor to date, but
L R P : o L . area is most promising.’
3) BEAUFGRT SEA . 18,257 .0.76 .. 0-193 198z2. "Productxon at hand; State
- (Arcucl - (48,620) ~ oo . . & 71882 and Federal both want
. B LI ST AR development;.Intrastructure

: 2) "EASTERN GULF.
' OFALASKA. .
(Southcentral). -

complete good geologsc

‘and technic al probiems are
., formidabte.”

LR

“4) KODIAK . s 206‘ L0147 70-35 . 1983 “Interesting” . .
- (Southeentral} . "(35 7920 L Lo 2000+ “Production five years after '
T e i T I " discovery; No' mfrastructure
' Strong fishing’ protests
" "Thin tertiary section.”
.. “Some.very difficult poim
cal obstacles remam
_‘unknown :

N A S SR S - -control.”:
T e e e e T B -'Geo!ogvvprygood Cost

‘I - .B) SRE TO;“”" 46039 0 0025 . 0-5% 1890 “Interestir :dn‘ie S e T e
Lenl i’*soumwmx) S A3638A L T e T 1995 THeavy pressure 2gainst R T A

L , e ST AT e dwe‘onmembvconmwa ‘

. tionists and-fisheries pcopie e
U “Thickest tertiary’ section in-

. dish mnctumv, Too many Ry

.. volcanids; fittle suocessmfar ’
. enshore. - o

Political. crsbiems are grea!

o timing enkngwn.”

‘ _"Gmlomcatu very favorable

.-’for source b@ds for hydro

' ?';camon‘s L ,




Table 44 (Contmued)
OIL & GAS SITE RANKING. (OFFSHOR E)
(Prednmon of future o'der of producnon) f o

ng of ) Undlscovered Recoverable B Co
¢ -Province: " Area M| 3 K e Excerptsfrom Comments
. {Region) - . (Vo!umeMl) OIL S+ GAS Tlmmg"i”-;,” by Experts

o R e At billionsbbls. trillion cu.ft. et

" “Ranking of

. S : o ‘ Range . Range ) o . _
:"ﬁli» S - 6) . NORTON o 16768 ,0-2.-1’9"-' n ‘0-2.8 - 1990 ‘_.FV"infrastructure problems
s o {Northwest) o (14077) 0 S 2000+  difficult. :
R e S e i Gasseep in Norton Sound

N 'reported by NOAA Thlck
. tertiary:!
L ;‘:’"Too rrany unknowns

©.7)° CENTRAL - -38215 - -0-119 . .0-300 1985- " ”Drnihng technology barely
o0 EHUKCHE - SHes,691) s e e T L 20004 adequate for ice operat:ons
© (Arctic) - T e e e “Too many unknowns.” »
PR T - S L : L j“Deep cretaceous plays, may
. not. be economlcal AR

I 8 ‘NORTH - o880 0.62  0-19.5 1985 “Distant’after 1988 0 i

. ~CHUKCHL - {42231y o . .7 2000%. Remainingcomments are’
CUAretic) T T i+ identical to Central Chukchi:
R P AR o - U VWery high potential - will'be -
. delayed'by ‘technological -~
- 'problems associated with.
.. exploration, under ice-pack.”

9) HOPE . o 22671 0-06 . 0-33 £1990- After Norton one to three -
-~ {Northwest) C42.230 0 o : . 2000+ 'v'years - .
: - o - T £ rastructure problems
- difticulu" o
: "Neghglble potontlal
. *Good chance for temary
: producuon

a U 40) ZEMCHUG - 65478 9 5.1 "0-13.0. - 1985 . “There. is sérious doubt |f

/R .. . - ST.GEORGE {66,097~ - - 12000+ this area will ever be drilled,

R o (Southwest) . . T Produces 3% of the world

R T P Sl e e S 7 total fish catchyt :
o , B o . : . : R "No mformanon

11} SHUMAGINSHELF 17218~ 0:025 ~° 0.05 ‘,‘1985 : "imurestmq :
7 (Scuthwesth 28615 - T e 2000 Retatweiy unknownarea

©12) NAVARIN G 19744 0-t9 - 0-48 - 1.985-_,‘ : Too many unknowns.” :
© iSouthwest) 156,829y, o 0 S 2000+ Very jittle known; Probab!v.__ )
T R I .. many basalts and volcanic
- sediments ..s cumored-by -

: la, v . . P _ s\rat tesz )
e T 13 Su 'AATTHE.V S50 Negl - Negl. ¢ 1985 ”0:! pr"'w needs 10 be hlqh
L S HALL ‘ CoUB295) C o ©." Never Norton needs to be devel-
- T e LT e - “oped first.”
l o : . . AR o L S T Numerous voicamc sedi-
& o : S C S Lo . B .;_mcm,a—m basaits on l\elson
> : : R . . I -,u'anri Nunivak Istands.”

. Nechgmtp Lmsﬂ».m()()ﬁl nﬂhnn lmrrels R S Do 'Too many unknowns

"()e!a s of. M»& “*1 o f‘? eumates by WS 0@;)31 'mvnl 01 the Intenor, (wc;lc-.;wal Survey ae gvv-n n Vﬁluma 2 ] )
Nate: Rankmq was !u.M o "L‘d loaen u—hm!ule in ettect Jor warv WH’ .‘».'hwe omd.:cncm i alie R uervwav in a nrovmce S
R0 o Cook Inlel) fhe. r"ma hnq mrt oi !h« uxow\ce was uﬂked N . : ; .

C 64




?Hr¢31:4Qéstibﬁ‘ié“ﬁhéﬁ?suéh diScQV§r§landwdéVeiopmeﬁt'wiii dééﬁr;fﬁgfiicﬁléfly’*iWT
# in'view of recent federal lease schedule revisions: - B A R SR A '
'.__Achéq’be‘seén,‘iiming‘éspihates‘énd'comméhts by the ‘experts we queried tend -

’ to be in'relatively close ‘agreement: among the four most highly-rated provinces - o
. 'and among the-Seve:al*prpVinCes ranked lowest. . Frequent disagreement occurred, .

‘however, in the estimated rankings and timing estimates for the remaining half
. of the ‘provinces in the middle.  This disagreement was reflected in their = !
comments as well, . iU o T A
Looking at‘whét-the}future §qy;hp1d for the areas now under éqnsideration‘for__~ 

'“ _.Hevelopment;~ittappearémtbqgfch undiscovered reserves .of oil and gas on

- Alaska.offshore lands are potentfally large and recoverable. -‘Precisely where: .
. - and when Trecovery will occur is uncertain. . Further development will -almost

. certainly occur in.Cook Inlet and in. the Beaufort Sea, since both provinces .
are associated with proven onshore- and/or offshore reserves. - Gentral .and

‘”_lerth Chukchi dlso appear to be strong candidates, while the Eastern Gulf of

L 7A1aska,remains'quéstidnablé'pendingvfurtherrresults of exploratory drilling. -
. {See Appénd%#'D.) TR L T

. CURRENT PLANS FOR DEVELOPMENT

Exploration® ...
Drilling for oil and natural gas on the North Slope in the Arctic region is
_‘taking place east and west of Prudhoe Bay and .inland, southwest of the Prudhoe’ '
" .Bay field, ‘as well as-along the coast in the Naticnal Pet:oleum Reserve, . -
Alaska (NPRA). Husky 0il NPR Operations, Inc., a subsidiary of Husky 031l
Corporation, is in the second year of a five-year contract for. exploring the
huge federal petroleum reserve adjacent to Prudhce Bay. On June 1, 1977, the’

. reserve changed both its name (to NPRA) -and management from the -U.S. Navy to

" the Department of Interior. ThévBureau'pf Land Management nowahés su:£acg g
" management authority; and the USGS. is. controlling subsurface activity, .

. - The reserve covers 23 million actes; an area the. size of Indiana. The 6il .-
~-and gas explération pregram is the most ambitiqus’ever]undertaken'od_ﬁhe o v
North ‘Slope. - The 1977 seismic exploration program employed five 40-man crews -
and covered 2,830 liné miles, the largest single onshore effort ever. in'North . -
.. America in a single season.- Discovery of a gas well ‘about 10 miles east of.
> Barrow, with a potential.7 million cubic fCet‘per'qumflow‘rate,ywas‘announced_»'
k.Febfuaryvl7,.1977;;by‘the‘Hayy,‘therehywassuring,a‘cbntinued gas supply for the
v compunity of Barrow. About hilfwady between Barrow and Prudhoe Bay two wells . ..
" .(Cape Halkett drilled in 1975, and East Teshepuk Lake-in 1976) were found. to -
_be non-commercial, with only. a small showing of gas. If a commercial field is

. found later, Congress wlll'deCidg7Wﬁtthef_1t'is:to be for-production: In-1976,

the FEA recoverable résources in the reserve were estimated at 5 billion barrels -
- of oil and 14.3 trillion.cubic feet of gas. BT Lo e :
- The Arctic Slove Regional Corporation (ASRC) was not allowed to obtain title’ - -

(under Alaska Native Clajms Settlement Act) to the subsurface of its'village
-;* lands here;, but will receive in-lieu mineral estate elsewhere in the regicn. = .
o Hovever, 'the four villages of'Wainwaghty‘A;kasdnk, Béftow;vand"xuiqsucfd07 ‘




: 'Reserve.

~§owned 011 -and- natural gas reserves on the Outer Conti"ental Shelf (OCS) ‘of"

"than a year of‘drilling, no commerc1al shows, of 011 or gas have been reported.

S

',xhave surface land ,QEO;SOQ_acres;'mostdof'whicnnateiinfthe'fetroleum?;_;‘

TAnother maJor area of exploration in the next few years will be for puhliclyv ?“”

- Alaska. . Alaska's: 0CS is“equivalent in size to the State. (586 ‘000 square’ mlles), s
d‘lbut only ‘certain’ areas, nominated for their potential il and ‘gas values, have
" ‘been designated in the scheduled lease sales. The first’ sale was conducted in
= April 1976 by ‘the Bureau. of Land Management for the Eastern Gulf area in the

© Gulf of: Alaska. ‘The 'lower Cook ‘Inlet lease sale orlglnally scheduled for' )

February, 1977, was rescheduled for October 1977._ Five other sales are to be _
'held through 198l._,.,. : ST Lo :

'Whlle the tastern Gulf of Alaska 1n1tlally appeared to be a prime candldate
for developmcnt exploratory dr1111ng so far has been dlscouraglng. After more

" Lower . ‘Cook Inlet appears also to be'a. llkely candidate .and: “there .is consider-

- able conf1dence that oil and gas will be found there before 1980, The semi- -

, submersible Ocean Ranger recently completed a COST well 427 miles southwesu of
-Homer. There is drllllng presentlj going:on in the upper Cock Inlet basin.

;One well,,ln ‘the” Swanson River oil’ field, is belng drilled’ ‘in-an effort to
learn nore about the qtructure of the lower Cook Inlet for OCS bldding.

Several conpanles ‘have erressed 1nterest “in oortlons of the Beaufort Sea. s
Comments from industry, s reauested by the Department of Interlor {June 1977},l.~”'

Twill give. additional information regarding industry's plaus.. A major concern

of the 0il industry is the announced plan by the Department. of Interior to -
enter into gOVernment funded exploratory drllling. - : »

‘V1gure & 5 1ocateq Pnown 0il and gas explora*ion activity durlnw l976.~_

Recovery (Producticn) N

In addltlon to ewp]oratlon act1v1ty in the State, major productlon fac111t1es .

"‘.-have been in operation in Cook Inlet. for over a decade, with both onshore. and

B of f-shore- act1v1ty. Table 4- S -anc Flgure 4 6 summarize na*ural gas ana oil

‘,‘production in Cook Inlet:

7

-‘.~_ i BE 1 .

-‘1,>. . \

.

R e
eyt N

J!ili‘_ﬁ l-liif?:

'.Colller Carbon and Chcmltal Corporation recently cownlcted expanalon of 1ts

- Kenai, ammonla/urca plant at a cost of approximately $230 mllllon, doubllnb -
its. capac1t;, to make it the largest nltroben fe*tllizer COTPlLA on the West v
Coast. .- : - . .

v ;r1c1f1r :11nln In- Ponnany is auait:nv licens1ny approval rom”thé Federal .~
" Power Lomr ssion. for constructicn of a liquefied natural-gas. (L\G) plant-on

: the;Kenaz lhe Vest. Coast market: is scheduled to begin rece1v1ng 80 3 BCF/
year in 19 82, and an addltlonal 80.3 BCF/;car in 1984,

The Phlllloa'xwrathou‘twﬁ Opodth“ hab bcen kupplyinb Tokyo electrlcity and
gas companics since. 196 9, and has no -immediate ‘plans for expansion, Should &
deregulatzoo of naturdl gpas occur, however, production may be: increased from
,the preeen* 61 9 P(F/'bar to 7} Cf/ytar boglnnxng in 1978
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~U;The great 1ntere$t,iu Prhdhoe Bav oil was recently highl ghted by several
‘;proposals submitted ‘to the Alaska Ro; alty 011and Cas Develnpment Advisory
-’ Board, requesting purchase of the State's ‘Prudhce Bay’ royalty oil.‘ Royalty
03l is the. one—eighth share of Prudhoe Bay production which, under terms of -
:”State ol leases, 15 owned by the State of Alaskd. . The State's 12.5. percent ‘
portion will ‘total’ approxlmaCely 150,000 barrels per day.(BPD)’ whert thé Trans- =
Alaska’ oil’ pipeline reaches full production of 1.2 million BPD (now scheduled

for mid-1978) ..  The State has the option of taking its oil "in’ *ind" for sale

vto third oartles or the wellhead value. in cash.” . A total of 11 companies or
' Joint ventures expressed 1nterest in buying the ‘0il from the state ‘and sub-
“ mltted prellminary proposals to the Royalty Board for con51deration.

- "he Fairbanks Municipal Utilitles System wants oil for power generatlon, and
new refinery at North Pole and’ Tesoro-Aldska's Nikiski facili*y repeated -

earliet intcrest in purchasxng a portlon of ‘the oil for local refining.

" Tesoro also submltted a proposal 1ater w1thdrawn, involv1ng pos51ble
: expan51on. S . e L L .

) .,'F1ve groups submitted comprehensive offers, many within the 1ndustry expect. A
: ".the Loar ‘d’ to recommend one of. the’ five for’ purchase of the oil . All contracts,-¢
:l_must recelve the approval of the Alaska Leglslature.t ' : T S

13_A1aska Petrochem1ca1 Co. ALPETCO 1s c0951dered by many to" have ‘the "best shot"j'f”

" -for the royalty 6il.. The firm proposes a: '$1.5 billion fuel and petrochemlcal‘

‘_:facility that would utilize 150,000 barrels of crude per: 'day.: ‘Ownership
Aircludes the Alaska Interstate Company, Barbour Cil Company,” and Alaska Con-

solidated Shipplng, the latter a joimt venture of six Alaska Natlve reglonal

.corporatlons and Sea—traln Llnes, Inc.‘

~A second major propesal has been offered by Alaska Petroleum Company. “APC

would build a $400 million - 1ntegrated refinery and petrocnenlcal complex’ with &

" a daily capacity of 150,000 barrels.-: The company is a subsldlary of: Coastal ' 51

States Gas Corporatlon of Houston.

Wnergy Resourres, Inc., a sub31d13ry of U, S Internatlonal Ine*gy Co of'Salt ,-ai Hl
- Lake City, would bu*ld a teflnery—petrochemlcal fac1lity for processing of ' ‘
leO 000 BPD. : :

Alaska 011 and Chemlcal Company (AOCCO) propo sed a 100 000 BPD fac111ty estl- 1lr}‘“t
" mated to cost $950,000. AOCCO, a wholly-owned subsidiary of Guam ‘011. and T
Refinery Cempany of Dallas, ‘describes their project as a: consortlum effort,

00“31st1ng of chemlcal companles, oil reflneries, merchants and Native Alaskan

: anEStOI'S .

- 'The fxtth terarlcd proposal vas submltted by ithe H., J. halser Co.‘of Oabland HT
o Callfornla for "a: ‘number .of substantial companies.” ‘The* flrms -have 31nce
- been ldentlflLd as Kaiser Alumlnum and  Chemical Co., Southern Callfornla

Edison, Dow Chemlcal Co. Paclrlc ‘Resources, Inc., Pac1flc Gas and Electrlc'

”'Co., and %ealas<a, a Natlve reglonal corporatlonr




'-;“‘The_héhe'bf'tﬁéffepreéentative.company is’Alaekah'Petrofinihg.Corpqratioh;»}Iﬁ;ﬁ‘fﬂ”
. 'plans a $1.25 billion integrated fuel-petrochemical complex, with a 250,000 372 .
Pprocessing. capacity.. Two firms, Pacific Resources, Inc., aud Commercial Realty - °
Co., turned in’'less-detailed bids. . PRI, a“large marketer in the ‘Pacific basin

| opeérating out of Honolulu, has since joined with Alaska Petrofining. . Commercizl

.. 'Realty, a Los ‘Angeles -company involved in ofl land and 6il -purchasing and

“..trading, proposes a' topping plant having'initial'crudé’oil requirémehts of .

. about 50,000 BPD. . T e e o

© " Included among ‘the criteria to be used by the Board in evaluating the proposiis ‘
. are guarantees of jobs for Alaskans.and’lower,hlaskan_prodﬁct,c¢s;s. ‘Followinz
v analysis of the proposals, the Royalty 3oard will make recommendations to the
“‘Alaska State Legislature which must. concur with the Board's position before the

- 'sale is finalized: .

?‘ﬁTransPortation Systems -

" Receipt of erude oil -from Alaska's Notth Slope at the;:ankérftetminul!iﬁ Valdez, = =
. July 1977, marked the successful completion of the largest privately-financed . .
- coustructiOﬁgprojeéf.in'history.;’The'Trénséﬁlaska,Pipéline-System'(TAPS):will-Q.' »
not, however; feaqh‘its_maximum}l.Z.million-barrels per day capacity until mid- -
- 1978, due to the destruction: of the pump house at Pump Station #8,-foTlowlng ..

an explosion three veeks after start-up. The design capacity of the TAPS is

2 million bérrgls‘per'day..;

. veiLy fabric of'the'Alaskan—way'of-1ife."It is not within the scope bf?this‘
. study to describe the project in detail or to attempt to evaluate all of its '
 effects on Alaska;. Chapter 3 has, however, addressed the social and economic
. issues’ associatéd with the pipeline construction and their relationship to -
" future energy dévelopment in the State. (Hundveds of articles and renorts
- have been ‘written about- the project, and some of thesé}&ré'raﬁeréﬁéed‘in“the L
- bibliography in Volume 2.) ' . . IR SN L U '

' : “ o The pipeline h‘as_:had’ a profound e:ffe:’:t‘ not -onlyj on Alzska's 'ecév;bmy but on thne

ently answered when . -

' President”Carter selectcd the Alcan proposal to move North Slope natural gas”

- from Prudhoé Bay to ‘the Lower 48, ' Three major companies and routes competed -
for ‘the authority to build the lime: . . . - T R

A ﬁﬁ'Anothgr'majo:ﬁenefgyLtfansportapion quéstion was Tec

DI Sh ey Alaskan-Arctic-Gas Company, the first firm to enterfthé'écmpétitiQn; Ca T
- SRR .- planned.-a route eastward . from Alaska's North Slope to the gas field of -
I' T T ‘. the MacKenzie. River Delta in Canada, then south to U.§, sidwest markets.,
~.Canada's rejection of Arctic's'northern‘Yukén]routingﬂéadé'itva two-way
- Tace between the other two companies.. .- . S

-2) ' El Paso Alaska,Company proposed .to follow the éxistingfoilfpipclihé’
i corridor with a liquifaction facility constructed at Gravina Point not-
~far {rem the,Valdez-tanker-términal on Prince William Sound. LNG was. to
~be transported by tanker to markets on the Viest Coast and ‘elsewhere.’ -

S
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Qﬂhen the n:lu:ai tiau cf &t has d.alnﬂuhcd addiziunal oll uay bé reccvered
cfrde the Foiervolr through Lhé Qe of: Cﬁﬂ&ﬁ&#d TeLovery technlquea Palleu,
secondary aaﬁ tett!ary FeLovery (referénrea bod, =5, A=G). A vogsmon sethod
‘of accnaddrv reCovery i85 vates t!aoﬁiﬁhwozh@ pumping of water | éGVﬁ sc!&C!td ;
wells $n the fiald Lo ﬁfr‘s up ol in other welld fn the fleid, inis goteche 0
nigue Was' Béen u&tu sﬁ #31 wtabau of Lhe PY*JJC{§V§ li'v 2f a. :eﬁfrvoi* o ',"‘_ :i
catan& p@téatlé¢ praduf{ica. za;cflfﬂﬁ af aeveratl b*t‘cln of warer Far t~ch
add*xfsral ha'rcl ax; tvcavcrcd [$u common, - e

.5 aﬂlnhﬁea vana fed ct] us:sr Iuading is’ tur?cuzlv uacd for &Q\OiQAT;
“rectvery, The G Slnler wated {4 filtered, the particulate satrer ia
O oremoved, and the watar iﬁ iﬂjec ed fnto !ﬁe rgcervw‘r.‘,tqap azu ay )
fgriﬁ#ufv'b'“aiwut ‘SQQ 10 bQ”ﬁ ?ﬁun&* peY gyuare fnell {8 nrodéd ta 1nvegt
Wislern 1nld vredsery irs. xL deb t%a wf approximately. 8900 fesr Ho i sﬂ fool.
CEith water !oodina. ;»c 4Mmmﬁt of wil’ recovery 1ugre4nca (£33 auﬁruazma!giy
IRAST fﬁc& ‘_ﬂMﬁ'f}WOhinf eﬂuvety tate vf n)-lhi.}”, ST :

?chaﬁc&» l tQvarrv rﬁn 41@ “cgnﬁi;g n! rfpreisufi..up 4 rgaereiy bv *%a
fin;né: “Opshyre at Svaraaﬁ ﬂxvcf, higt pressure gas Ju {njected fn c;dq
Tty pet b@ltﬂ! recovery of the 7l hormal. ¥ the o1l recovery would be.
'gppruxlaa&nly aﬁ~. by u.xzs ing £4%. 1n;vct!nﬁ ft ¢ tncréas sed Lo ﬂ?ﬂf@i(“'
Comately 481, The high pressure gas will then He u&cd ta .Jlrr vei
fuel seurce. - '

icge tertiary -redovery techuiquen ate: ?w yeer. Eiaod,r;. qu fafect icn, and-
“thermal pto‘@agvﬁ, in po%vwr: flooding s High soiecular veinhc pﬂiymcr bl o
digsanived {nto vater and. -%}ectwu 1ﬂtb the ‘ressrvolec, The poiveer fncreancs

ths viacoslt; af tic wvater closer to that of efl, | Thﬁ renult is a oc‘tcr
| mweep ol the 011 m; the vster ﬁaxaea threu 178 :hé ‘il Eeserv oir.'

.%ur!a:tanra ave. Qh?ﬁlcalﬁ that aca verf guch like aoap When Jdde o water,
4.n1eftvd into Tes seryoirn, they belp to wanh thc oil from the s ur{acc oi‘{hg-

rock.  The {Oa anectiun prucesa lowars Yhe viscosity of the ol &nd inéreavea -
fts mobilily. PFrelicin tary finde !ﬁd!th -that greater th.a 90T (of the orl lﬂml RO
ail in some !!eldn alght be rrauvcd by thig grotegn.,_ ‘_v_»~1\ - e IR

"'_Tnersal technigues use heat to th n the crude oil fcr e&qy retovrrv,- Heat {5
mest often provided by in} ccting sfeas into the rcqervo‘r, but in'citu (in-.“'
place) combustien of part of the oil bas alase been used 4fr sooe Yovattions,.

- Thedd fe-little need for .n-ﬁl(u heating for the Alaskan oflz bec Caus ‘they
Aare not the heavy viscor v type of oil that oné would find. in, say, ai!farnia e
: rv this lcchntque haa not buwn uﬁed and’ thcrr are no piaﬁa to sse (£ in Khﬂ'« . B L

futhre. _“

Onfc an o!i field has been in pra“uctioﬁ for & tunb er of yearsy and ta thcn
shut doun and the equipment moved, tertiary. recovery is seldom viabAC' i :
“ghould be planned tow. rd :hcicinal ‘preduction of an otl fleld,. In u)aqka,_" L
where wells have alreagy beea nhandong it will be di€ficul:, if ‘not 1mp0J-_ ) o
sible, to apply t;etinry tre arncnt. Thcre is no tertiary rccovery uwderwﬁy '
'-fand no plaﬁq for tcrtidr) recovcry at thiﬂ time in Alaeka.




"fP ace ﬁiﬁs
, 'thca the ¢ crude uil haa bern abralred R dltiﬁazé dest tnation 13 a facility
“for conver:tng $¢ $nto end-producis. Crude’ aay be a mixture of pore than a

~Buch an mui fur and ﬂitrogen.

CThe crudﬂ 15 fita' ﬂep¢ratcd by dimtiilat'ou tato- frar'in Q'veieétod on the

Cmied by (hg type o! crudv uied, Since the: relattvc voluzs af each irﬂctlon
'produred by &cfc!; aepara.in“ the crudé say. not gonform ta thﬂ rclarive

o belfd<‘“ ta ?{meyﬂﬁ having 4 preéat cr dcﬁand by mp itting uni:ins or
- réarranging lha‘briginal‘aqlchiea. '

"Pratiwseé'a 164 in A ?c.&hﬂrv Lo qccoﬁﬂ’ish the Ahave coﬂvcrsﬁonm inciude
u‘d;alil 4:iuw _nul!d¢ remevil erkhidg and reformicg. - fach ref iﬂvr; draign

v-{v‘&atutk fur refingries in Lruu@ 6il, - There {8 a !.mited ange of ‘crudes

'”dPQAhq of s-new fefinery, Ap'elfort is nmade to fnsure tha: Iikddt@(ﬂdiwlxl

‘,J“‘fﬁn!f1l“}f»c$h«0fh {w not availahic Iraa 8 afogle uourc¢ different cruges
'ara Fleudmd ta obtaln zhc dasircd‘thardcterinlicn.ﬂ B - ST

“ids fed to the. Todoro rofinvrv cones E'oa the %tale of Alaska (abau: 25 000
Bl nl and INuuﬂéﬁla {a aut 13,000 5PD). : s =

"xhe kwn1£ gaa firld ‘has 7 sites witn 4 n!wple wells” (ﬁ wtrin 9) 1nd 16 duais
18,092 feet, Some of the pas RTE piped to the Swanson ofl ii&ld for sturaz

St :hc Collier Carbon avd. ChCﬁltnL s aﬂmonia and utea pinnt near kenui

Cewned by Collier, a wholly-oimed subsid{ary of Untén 0Ll of Callfarnta, The
Cwreasplan fi

thousand difierent hydrocarbons ;. together vlth truce quanlities of ccmpcunds

ba%ia of their uﬂillﬂh peint, - The relavive vo!ums of each {racrion I8 geter— o

Barker demand {or cach ?q;ctxov - gome of thu gepararion P?OduLtﬁ are con~

a4 uniﬁuu ;ua inatfon of typea. and capacftics of theae processes,  The

thit a- part!nular rc!lncry can-procuss uffirlcﬂtly Thus. aarl/ in the
b nutf!ci&n{ to allovw efffcient re{lnvry opqrationa for a maxlmum length of

tise, The important fecdstock’ (hﬂr&t{v(lﬂ{itﬁ are dena!ty. sulfur content,
anid the <uant1(ieﬁ af other fmpurities such’ LE s nitrogen and anita._ 1f an

‘CJnhiugfab)t‘"rO€é$$‘Pd of Cook lect ofl and gas (s dong’ Sn Alaﬁka. The

Tenoro r@fiﬂhzy at Cook Infet han a rcformirg unit u%ich peraits the pro-

Cduction of moter gasoline as well as fet, dlosel, and other fuel ollu,. Thene
‘arodicts are trurﬂwnrred b pip@iinc, barge, railvay tank. car, and trucks’ 1o
Tterminals at hanci. Anchorag@. Fatrbankn, snd Valdez. 'he cuapaﬁy has mote .

than 70 wervice statiens in southcentral ‘and interior- Alasma.f The oil that

(32 atrings), with 4 tvlal of. 20 wells varying in dupth frua 4,237 feet: to

{ot later use o reprcnsurihatEOﬁ. and ‘about 20 billion cu. ft. puT )uar foe

Tha' [x it nulrnchva!:&; plxn: 11 A}aqkn ﬁtarlcd nﬂerntiuﬁ i% Ju[) 1060, and
wan a fer Lilifnr coaplaX costing about $60 ﬁilliur.. The nmmnn11 nlant is

jolantly mwed. by Collter and. ﬂitauothl Gas Chemdcal Co., Inc,
This p!znt uses air, watery and about 20 RCF of- mgthnnc gag from the Henai
gan i iulo to p{o&ucu nmmunin aﬁd obout 350, 000 tons of urca leluts per jcar;

The A!acunn Rufinvrv (ﬁtnndnro) at Kenal, nllska. uqte tHL cLI from hoth the'-.'“
Swangon River ficld and the offshore platforma {5 to 22 milcq away) to- producc

-

jet fuels, diescl. and furnwce fueid. Jiqtillutc~fuel olly snd ‘asphale,




" of, the most. ncttnprn'p}atfat-:-*n up er Cook-Inler.  Japsan uses tho gas for

_ The 510 mlll.on ref ucrv Vent on-$tream in 1963, dﬂd anacher’SE nil‘iou
_in new cquipment was dddté ia 1951, uhich inLIuded nsphnlz produgtion
‘_facillt‘es. . gas ST u.‘ T

_'On \nvcmber 1969 the ~s”xc "Polar Aiahka docked . at Yoknhuma Ja‘an. ahd
’-ydlscharged thg first ﬁUuu&'Cldl xhipmtnt of LNG ever ;xportcd from North '
CAswcrica.  The ?hi!lips ‘Petroleun Coupawv used crvnpcnic teg hﬂolary o duﬁXg
"and operate. the tiquif fed nﬁLural gas plant. at Kenai, Alasks.  The cosg of
Tthe pldnt wan §18. aillton (1989). The high-puricy Ras comes jrsmvxhg'wella

Cgas turbines to préduce. cae; ic‘tv _"The plant_has a production capacity of
L1850 n:ll*cn C?Pu. ! : . o S Lo A Lo

,A.ﬁggkl'refiner? Has beert inoheration at Prodhed Riy since Octnber 1969, 1ni
'.18'dcﬁ:gnqd>ﬁo,producc Hesel fuel und gasoliee for local use.  The crude
capacity nf“:ti’pfant' R,l) gmo ﬂP"-ﬁlwduﬂtion ‘15 abaut ‘,bF EPD6f g ¢abie’k,7
i rudq\th. CThe rcxiduc Lﬁrm»idtﬂ the TAP line. Gas from Jhe 0 34 4(sgc of
'zh (hrUU-PHJa# sraduct fan pEparators is debydeated In a tundiL owirg plont -
.and uscd as Tuel for the sefinery, power keneration, and Lcattﬁn’toy.‘za_ Er
_Atfdgtin Bicxs“iu/“"xon O‘cratﬁﬂn- Cent L1800 . . T

- Acssall amount a‘ Eruuhov o rude (aoout ’O OOO pPD) is ﬁhiypc’ thrﬁbah 3>3‘ ,
mi)e, wight fnch diameter Jine to Fnergy Company of Alag ba & North Fole refin~
ery near Fatrbiaks. The new custom ceffnery facflicy, which began wzaaq&tioa:f
An Septesber 1977, 0w *Chﬁdu:fd to refing ﬂn.ﬁdliv apprexizsately 00 mil}.mn

. gallens of heiting Jgiegel fuel #1 and 2 (30 and 25 mitlion gailoans, re capec-
= tivc!y).vJP~L (10 Mikliun gaiicns) ard cahtom turb!na fuel {20~m111{on galions),

3J£r-mt y:lcr w!lz be to rﬂve“ﬁmcn:, u:llitv, and heavy’ industy 1al ruﬂ'n*ur5‘1n1
the ?airbanh». nunann. DU}»? auu‘.ok arcax, d

Tr&ﬁghartd!iun‘

,JiSLHS€£01' ﬂf cnvaﬁent ofllazgc quantitiuv nf nlﬂ\kaﬂ oil incv;tuh;.
the Trans- Alaska atfl pipeline (Figure 4=93.. On ’uwa 204 lql?}w\*r’
(ILJQ (Vawed intol ?nmp Station One (pSI)j§ﬁ:{;$‘ wav te the Vslder m
tvruinat w? mlies-ta the ssuth. ™ To et thére; it crossed. rhree -
mountals ranpes and. scvc.;.~=uwirau Srreamy ond survived aa explesion that
.UQstrused thr_ﬂuzp P;uae.a=,~ o : sl R

Origf 1111 wwchcdiicd to rvafﬁ a daiiy 'hrou hput nf 1.7 s }21u1 harroels by TR
Testimber, the Tine i3 now cxpected to rea chy that total :

in r[l-‘9I8 when the. 0 o
'~_Lif“'v~ at, PS5 are rv“uifi.' Durin5 dts anticipated 25 to 30 vear peak- 77 o
"er{uq. Cum pi» Line bxll CRITY an es.x“dtld 9.6 bxlltnn bxrrvin ;f,éil~gﬁ
' :!!“"‘QL Lo Luucr 48 vfinLr1L>.‘ ‘ RN T

“ind or magive qrhcnﬁtir f[zhe p!p 2ino is shown on the following mave.
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 In Alaska, uherc the cost of gas has been comparqtively low in some areas,

gas turbines have been used for base: load electr*ca‘ generation. Gas turbines .

are installations in which either gas or ‘oil is fired in a ‘turbine wbich drives =

a generator. Slmple cycle units release exhaust combustion: gases directly inco‘

o the atmosphere, . Units, using a regenerativc cycle, cnanngl the hot exhaust
- gases through.a heat- exchanger, which transfers -Cﬁf of the waste heat in the

‘éxhaust to the combustion air, raising the overaL? e't‘ciency of the unjt o

i above that of the siaple cycle

) Simple cycle gas turbine efficxencies range ‘from --,900 to- 16 OOO Btu/kuh

“depending upon: size, and regenerdative cycle gas. tirbine efficienc1es are

- between 9,500 and 13,500 Btu/kwx. The efficienc» of gas turbines is: sensitive’ v.' vm

"to inlet’ air temperature, that {s, the lower the ;ewa;tature, the higher- a.
‘glven. unit's power output, With the cold wcather in Alaqka, an: appreciwble
increase in ﬁfficiencv is noted. - . o e ,-_ LR

Diescl gnnerating unite are internal ccmbustion dze%ex engines diructly con-'

nectnd to an altcrnatxng generator. ‘These unlts are bullt gs an- 1ntegrdl

"> wholc and may bc mnunred on skids for transport te *1eir place of ude.

ive hundred kw and 1arger pow;r plangs with good ogeratxon and mdintenance
procedures can approach efficiencies of 13 kwh/gaii cn, or ‘10,800 Btu/kwh,
which is comperftive with larger steam plants, Reéotrly«located 75 to 250 kw
diescls may havc cffici;ncies as low as 7 kwh/g axion or 20,000 "tu/kvh, ' (Ref.
6-/) . . .

. The usc of- diesel genLratlng units to produce cle::r-cxty in rural Lommunicies,f

of "Alaska presents some problems; e.g., lack of trained operators and readily-
available replacement parts. . Since, in many rural communities, delivery of
the oti is mdde only from abou: nid-vu.o to mid O;zvaer, lar"er fuel storage

"caparizy 15 needed

Simxlar problems face users of pe’roleum produgtb xa'_hbme‘héating. I1m1tcd
facilities for safely storing endugh fuel to Last thr eughouc the winter cxist

’_in nearly all rural communitieo.

COST i'ssua's

'l.ThL cost: of fuels to thc u.s. electric utllxty 1ndvs ry has 1ncrLaaed by many
- factors sInLe 19t8 - As seen in. Figlre 4=-10 on the nextr page, the cost of oxl

has multiplicd by more than fiVL thes. D

This increase made development of Prudhoe Bay economacal “la ViLU of th;
July 1977 ICC approval of a $4.91 per barrel tariff for movement of ‘ARCO oil
through the line, a $7-$3/barrel fuel cos t figure Eﬁhld }ield a poor return :

The taciff anouwts to .61 ccnt‘ per barrel’ per mx‘e. . 3y compariqon, the 70-
mile pipeline from Nikiski to Anchorage ‘has a tariff of .69 cents, or one
cent per nile per barrel for transportation. c

g1
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'by one-third.’

The?T£ansziaSka-oil"piééiihe.fafiff.issue=is not sétfled.f)The‘initial '
tariffs filed by pipeline owners ranges-as high as $6.4&vpér’barrel.' To

" add to the confusion, the oil companies now have new grounds for rgqucstiﬁg
new rates. . Pipeline production will not exceed 800,000 parrels per day until. -~
has reduced the throughput' o

mid—1978,’due'to:the,1055»o£ pump station 8. This.

+To Alaska, the cost of moving oil and gas is very ‘important, because the

higher ﬁhéitariff'charges‘(whiCh represent the cost for getting crude oil
from the North Slope tolValdez) the lower the.Wellheéd value. A lower well-
head price for the gil means the State collects less in production taxes and

- receives less money for its one-eighth royalty share of the North Slope .

production. . . L . o . - o o

HfThe'WelIhead prigéiié caléulatédaby working béckwards’fromlhhg réfinery.f o

Assumé North Slope oil will sell for $13.70 per barrel at the refinery.’ 1f
it costs 70 cerits.to -ship the oil from Valdez to a West Coasﬁ_refinety,‘the‘
véluerofvthe'oil_atiValdez is $13.00 per barrel. . If the tariff charged for

" “moving the oil to Valdez‘frbm>P:Udhde Bay is $6, the wellhead value at Prudhoe
‘Bay ‘is $7.‘31f‘the’tariff‘is-sﬁaao, the wellhead value would be $6.60. That -~

would be the figure the State would use to base its taxation on, &nd it is .
also the price the State would receive for its one-eighth share of the o0il. |
Grate.officials estimate that for each cent increase-in the pipelihe_tériffg','

Alaska State revenues fall by $1 million per year.

As for natural gas in Alaska; Figure 4-11 shows why electrical costs-in _
Anchorage are so low at this time. The discovery of Cook Inlet area natuxal
gas'a few years ago, coupled with municipal léng-range-contractst provide .

many in the Anchorage area with very low costs for electricity, ‘hor water, = -

~ and space heating as compared with the rest of the nation.: In time, fede:al“
" government repulations may 1imit the uvse of natural gas; combined with dimin-

ishing supplies, this will‘1ikgly:sta:t-closiﬁg the gap between Anchorage and
the rest of the nation. R , S - o S

The various feés, rentals, bonuses, and royalty charges for oil aqq‘gas

'gxplcration-and production on State lands are given in-Table b=,

. 'EXTERNAL MARKET‘ISSUES"

As in the case of sceial, eccnomic, political ard environmen;al.iésues,k:hié"

phase of the project does. not- attempt a detailed analysis oi ‘the impacts of
markets external to the Staté on energy develapmeat’, It is, however, still

" important to analyze,sdme‘éfvthe principal‘issue$ regarding these markets
. for several of Ala;kqfs energy resources. : Co o -

In many respects, analysis of the potential impact of external'markets‘un"

" Alaska oil and gas” has beed greagly.simplifiedjbx,the constraints impoued by

law and regulation.  With the exception o? liquid natural gas ‘already being
shipped to Japan, no Alaska oll or gas may be sold abroad. Thus, the only

external market ic the remainder of the United States. snalysis of thar
market is circums:ribed by the fact that the wellhead prices for both crude

w
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' 011 and natural gas presently are regulated by the Federal Energy Administra—'f'
tion and the Federal Power. Comm1ssion, respectively £t the present time, the .-
"market. price for North :Slope.oil delivered to lower 48 ‘ports 1is determined by

the price of imported oll; transportation costs ‘are so high that the wellhead

. . value of the 011 s nelow current  FEA ceilings. v AT R

" The maJor question associated with the U S. market for Alaska s oil is where

it will.ulsimately go. - Alaska czrude is ‘produced in excess of current West

"Coast demands, prlmarlly beciuse the refining capacity. is’ not geared to the _
relatively heavy, high sulfur product being shipped from Piudhoe Bay. As the -~

capacity of the pipellne Ancreasés, much of the oil will“be shippad through.

n the Panama Canal to the Gulf or East ‘Coasts. hventually, perhdps within 5 to |

. 8 years, it s expected that pipeline facilities will be availsble to trans-

- port Alaskan:oil east of the Rockies, either to the "Northern Tier states,
”to the Gulf Coast, or both . S . LT

Alttough FEA price regulation does not affect North Slope oil development it

“,_‘could have. considerable impact.on oil development in Cook Inlet. -Transporta-
‘tion costs -are substantially lower, and wellhead price ceilings could’ ‘come’ '

into effect. The wellhead price of ‘natural gas from Alaska's: North- Slope is i»

'yet to be determined by the FPC. . A decision is expected soon, -now that the.
}route of ' ‘the pipeline has been selected. o R Do .

FURTHER INFORMATION NEEDS

1) Improved tochnology for clean- -up for both onshore and offshore oil spills

in Alaska 1s needed.

2y -Techniques used in other industries;-especially nuclear, to ‘assure verba-

tim compliance of operation procedures are needed on- the pipeline and on. =

cfshore platforms in order to reduce oil spllls.

S3) .More 1nformation is. required on, enhanced recovery tedhnidues for oil and -

gas for Alaskan conditions. - Additional information is also rneeded on
-_technology of: ocean floor complet ons’ to replace platforms in Artic off-
shore areas. - . .

zlf&l, To date, the potential for used o0il" recycl1ng is a 1ittle examined

. method oE conserv1ng energy.

5) kSoc1al, economlc,'and environmental 1mpact statements of a petrochemical
_plant in Alaska are needed : . : :

;ilss T:.
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Alaska Oil ‘and Gas Resources R

Key Contacts

lﬁonald P. Blasko'
‘Petroleum Engineer

. Alaska Field Operations Center
_Anchorage Office -

United States Bureau of. Mlnes
Suite 100, -Professional . Center Bldg

221 'E. Northern Lights Blvd.

Anchorage, ‘Alaska: 99501 ; R
(907) 265-5206 - A

' Patrlck Dobey 5
" Petroleum Manager.: -
o State of ‘Alaska .
- Department’ ‘of Watural Resources

Divigion of M1nerals and Energy
Wanagement

'MacKay Anex, 323 E 4th Avenue =

Anchorage, Alaska 99501
(907) 274- 8542 s

George Cryc, Chlef

ONPRA™

United States Geological Survey
345 Middlefield Road i
Menlc Park, California 94025

, (415) 323-8111, ext. 2214

‘Hoyle Hamllton ’

Chief Petroleum Engineer

-~ State of Alaska- S
“Department of. Natu¥al Resources’

‘Division of 0il and Gas Conservat1on
3001 Porcuplne Street . -

Anchorage, Alaska 99501

(907) 279-9565

Jerry D. Kreltner .

‘Energy Development Analyst
' . Federal State Land Use Planning
-, Commission

733 West 4th Avenue, Suite 400

- Anchorage, Alaska 99501 _

(907). 279~ 9565

Irene: Ryan .

Consulting Geologist

= Box 84, Star Route A =
‘ Anchorage, Alaska - 99502 -
- (907). 344-3189 - :

. Tom Marshall Chief Petroleum Geologist

State of Alaska’ L
Department of Natural Resources” .
Division of 0il and Gas’ Conservation~
3001 Porcuplne Street -
Anchorage, Alaska'. 99501

L (907) 279 1433 or 274- 860’ '

Bob McMullen

: Area Géologist: o
) United’ States’ Geological Survey

Conservatlon Division

800 A Street e C
Anchorage, Alasksz : 99501
(807) 278 3571 T

,fcll Mull

Geologlst : v
Exploration and Strategles
ONPRA o

Uniced States Geological Survey

. 345 Middlefield Road
- ‘Menlo Park, California 94025

(415) 323~ 8111

Robert B. Sanders, Geologist

" U.5. Department of Energy

605 West. 4th Avenue

‘Room G-11, Federal Office’ Bldgvll'i

Anchorage Alaska 99501

~(907) 265-5361"

.DGCS Staff

State of Alaska :
Departuent of Natural Resources

‘Div. of Geological & Geophy51cal B

Surveys

3001 Porcuplne Street .

Anchorage, Alaska 99501 ;
(907),272-8602 '

Rodney Smith Gecloglst

United States Geo‘oglcal Survey
Conservation Division - .
800 A Street”

_Anchorage, Alaska 99501

(907) 278 3571
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:'Alaska'bil'andbcasbResourCesfa
" Key Contacts (Cent.) -

, -Lhomas E. kelly, Consultant
. - Earth Sciences - .

. 700 H Street

‘ Anchorage, Alaska 9950]

. Frank B Chmelik Manager

Alaska Office
Tetra Tech, Inc.
907 West 9th‘AVenue"‘

",Anghorage,'Aleska 99501 -

Joe Jonee, Conservation. Maﬁager '
" U.S. Department of the Interior
'lxceolo°1cal Survey -

Conservarion D1v1sion

P.0. Box 259" L
'Anchorage, Alaskg 99510

' Waxd H. Swift

Associate Manager

Water & Land Resources Department,'

Battelle Pacific Northwest Lab.
Battelle Boulevard
Richland, Washington 99352

(509) 946~ 2229

Becky S. Pfanner » »
Public Relations Representative

" Atlantic Richfield Company
_Public Affairs Div131on

P.0. Box 360 .

- Anchérage, Alaske 99510

(907) 277-5637

Loyd M. Hodson.

General Manager
Alaska Village Electric
Co-operative, Inc.

999 E. Tudor Road

Anchorage, Alaska 99503
.(907) 277~ 663'J ' .

R.D. Grimm, President -
Chief Executive Officer’
Intermouncain Gas Company
555 So.- Cole Road

".. Boise, -Idaho 83705
(208) 375-1361

© P.0. Box 529 . a
Soldotna, Alaska 99669*

Elmove Holerman, Jri, = .

" Resident Manager

Waste- to=0il Experlmental Facility

Bechtel Corporation

2300 Liberty 3treet (»MJ',»f: B ;
Albany, Oregon 97312 .

"-,(503) 926-0940

C. W. Wilson, Area roreman

Producing Department ;i*~”
: ‘Chevron U.S.A.

Swanson River 011 Field

(907) 283~ 4551

- Georﬂe E. ay ' R ) e
. Manager, .Alaskan Refinery and Pipe Lines v

Manufacturlng Department

" Chevrom U.S.A.

Alaskan Refinery P.O, Drawer "F"

. Kenmai, Alasks 996ll
) (907) 776-8161

Cary C “Vlahovich

" Community Services Representative :

Alyeska Pipeline Service Company.

-.1835 South Bragaw Street (99504)
" P.O. Box 4-2 (99509) Ll
. Anchorage, Alaska )

(907) 265-8325

‘Telex: 090-25+127

“J.R; Wllliamson Operations Supervisor.

Exploration & Production Department o
Production Divisionm o Lo
Phillips Petroleum Company

"7 Kenai LNG Plant

Drawer .66 -

.'Kenai ‘Alaska - 99611
(907) 776—8166

-Ceorge L. Ford

Plant Manager

. Collier Carbon & Chemical Corp.;'*i

henai Alaska 99611
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' Mail Stop 971
~ ' Denver, - Coloradof
03 234-5235

C R. Knowles, Jr.»
Distrlct Drilling Superintendent

~vaatharine Varnes, Geologlst

. “Frances Lennartz, Carcographer
“Resources Appraisal Group

.- Branch of 01l & Gas Resources -
;;'U S. Gaolog1ca1 Survey

Denver Federal Center .

89225

vJohn . Amundsen 5 ]
- -Operations Technician _"-
- "Alaska District - .. - L

* Union 0il ‘Company of Callfornia‘jub

Union 011 and Gas Div131on :

 P.0. Box 7600
.- Kenail, Alaska 99611 -
1‘(907) 283 7505

:K . Lero, Dlst Productlon :

Supervisor-

vSouth Alaska Dlstrict

Atlantic Richfield Company

South Alaska District -
Atlantic Richfield Company

- orth American’ Producing Division
- :P.0. Box 360 Anchorage, Alaska 99510

(907) 277~ 5637

- “Tom Schoder .

" Natural Resources Spec1allst
- Bureau ‘of Land Management
555 Cordova Bldg.

Anchorage, Alaska 99501

'James V Coan, Pet 4 Coordinatpr

Bureau}of LandaManagement :
State Office. '
555 Cordova Bldg.-

' Anchorage, Alaska 99501

No. "American. Producing Dlvision
P.0. Box 1400..

'~‘Kenai, Alaska 99611

'5(907) 283—7147

Alaska Oil and Gas Resources
= Key Contacts

(Cont.)

Mike Holland

. El Paso Natural Gas
= 716 West &th. Avenue .
- Anithcrage, Alaska . - 99501

(907) 279-6501"

Bob Hoekzema Geo1ogist

',r‘ﬁtate of Alaska ‘Division of

-Minerals. & Energy,Managemen;

- Department of Natural Resources

Mackay Annex, 323 E. 4th Avenu_,‘a

,Ancho*age, ‘Alaska 99501
((907) 2748542 "

o Glen Jackson

Tesoro Refinery

-~ P.0. Box 3691
" "Kenadi, Alaska 99611
(907) 7768191 -

E. R. "Rod" Bouchard
North Pole Refinery

" Energy Company -of Alaska
"~ Box 5028

" North Pole, Alaska 99705
, (907) 488~ 2741
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. 041 & Gas

vyReferencés';c“' 2
U. S. Department of tbe Interior.» Division of Geological Survey. =

‘;"Geological Estimates of -Undiscovered Recoverable 0il and Gas .
Resources in the United States." Circular 725, 1975, - -

u.s. Department of the Interior. Bureau of Land Management.f Alaska

"Quter Continental Shelf Office. Final Environmental Impact State— ‘
‘fment -.0Cs Proposed Oil & Gas ‘Leasing in the NORTHERN GULF OF :
: &MASKA OCS Sale 039 - four volumes. 1976 L

rKnowles, C R.,(Atlantic Richfield Co., Anchorage, Alaska) and Schuh

. J. (Atlantic Richfield Co.’, Dallas, Texas) © Drilling Operations
' in_the Gulf of Alaska.: Paper. presented at the 1977 Annual Meeting
- ., Production Department, American Institute, Hyatt Regency Hotel,
'f.Houston, Texas, 4-6 April 1977.~ : e

;l5y;s;’Energy Research and Development Administration. Management Plan »

For Enhanced Pil Recovery. Appendices, February 1977

’f U.S.iEnergy Research and Development Administration Division of 011,

Gas. and Shale, dn cooperation with the University of Tulsa and
-the 0il & Gas Jourmal. P’oceedings of a Symposium on Enhanced
©. 0il & Gas Recovery, Volume 1 ~ 0i1; Volume 2 - Gas Camelot Inn,
: Tulsa, Oklahoma.. ’ '

-Tetra Iech ‘Inc. Navy Energy and Natural Resource° Research and Develop-

ment Offi:e. Enerpgy Fact Book - 197Q Virglnia ¢ Tetra Tech, Inc.,
1976. SR s ST R R

vAlaska, Univer51ty of Alaska, Institute of Social and Lconomic Research '

: Electric Power 1n Alaska, 1976—1995 _ August 1976
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j”Recoverable.Resources<By Site Eh

"‘Reserve, Alaska. -

- COAL

o Alaska s potentlal coal resources are ‘endrmous but are widely dispcrsed
H throughout the: State and vary: conslderably- in quality and potentizl recover-

ability.  Deposits are known to exist in Southcentral and Southwest Alaska
from the Bering Rlver region to the Aleutian Islands.. Inp the Interior,

';depostts are known to éxist in a dozen locations, ranging. from near the
-+ - Canadiau border to-the Alaska Range ‘southwest: of Fairbanko. The largest
. deposits ‘are found on the North Slope, extending eastward in a broad band -

from the shores of. the Chukch1 Sea through and beyond the National retroleum . fd

=‘“;In evaluating the potentlal recoverab1lity of these resources, experts were -

requested to rank 12 coal fields in'terms of likelihdod. of develepment prior.

_to the year. 2000 and to estimate when development mlght occur, The coal - _
fields analyzed atre shown on the: accompanying map. (Figure 4-12)."In addition,
. ~each expert (listed oelow) was-asked to’ identify other areas in the state A

whlch may ‘be of development interest"

-James Callahan. . - ~J o ”‘ Vﬁ- 'Ernest N Wolft

U.S. Dept. of the. Interlor T ©' . Mineral Industry Research

Div. of Geological Surveys SRV Laboratory ’ i )

Box 2373 . ‘ " - University of Alaska ..
Casper, Wyoming 82602 o _— Falrbanks, Alaska 99701 -

Robert B. Sanders, Ceologist C i DGGS Staff

Federal Energy Administration . .. . State of Alaska ; :
‘Federal Building, 6-11 = - . Dept. of Natural Resourc°s

- 605 W. Fourth Avenue . - o © Div. of Geologlcal & Geophysical

Anchorage, Alaska: 99501 .. .. . . 7 Surveys

3001 Porcupine Street

'v‘,Robert G. Bottge Mlning anlneer . Anchorage, Alaska 90501

Alaska Field Operation Center .

. U.S. Dept. of the Interior | -

Burcau of Mines

“P.0. Box 550 .
o Juneau, Alavka 99802

The ranklngs of the coal f1e1ds are glven in Table 4= 7 uhich begius on' the
following page. Thls table also includes the’ magnltude and quality of the

coal resources, as well as selected excerpts from comments by the experts.r

" In evaluatlng the responses to our- request we found general’ concensus among

tite .experts that three areas in the state wou id almost certainly be developed
or developed further before year 2000. ' These were, in order of tim1ng - the .
Nenana field, Susitna field and ‘the Jarvis Creek field. - In addition, several

" of the experts were impressed with the possibility of developnent in the
- Matanuska field and at Herendeen. Ba} and/or Chignik on the Alas ;ka Peninsula.
- Agreement on these fields, however, was. not as strong.' Those con ultea.»_;
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Tabled7
COAL SITES RANKING*
(Predrctaon of Future Order of Productron)v

COALRANK AND
QUANTITY*2
gn;\lrons of Short Tons)

(Intetiar)

. i

2) SusITHA .1980-

S “ 7 (Southcentral):, 1985
- - ‘ 3)’ JAF .11( [RF“’ ‘. 1985-
' ' v itnterior), 2000+

g!ii-i:“i:--.ff }iII.—Ti;;il.-i"l !IiI!-‘

" RANKING OF COAL ESTIMATED
<. FlEHD " . TTIMIRG: -
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1) KERANA . Mow

- Subbituminous and Lignite

(6938)#we.
(Hote private communications

. from Cleland Conwell “all

reports rank Nenana coals’
as lignite.
recent andlysis and a}l of

" the work 1 have done rank
the coal Bt least Subhltum1— .

nous C")

' Subb1tunrnous and Lxgnrte

(2395)"' .

£XCERPTS FRGi COHHENTS BY EXPERTS

"A‘ready producing 700, 000 tons® year,"
“The .proven reserves exceed 120" miTtion tons HVxh

" an equal inferred reserves. in ‘the area iear Healy,

- The ‘resource is certainly several 5illica tons,

Al :of the fore *'
. a calorific value of about 8,200 Bty and thls.
_with distance from tidev:ater does mot have an.

. This area fs

1985 {updated-to 1983 recently)

. area).”
- Tha Susitna field s reIatrve y urexnlored.

the coals are thick, No. 1 seam may' reach 100 feét
in-thickness. The coa] is subbituminous B, with -~

immediate chance for .export; there is'a chance to
expand production. in this field.’ The Golden valley.
Electric Association states they would.like te

have 3 150 megawatt power plant on, the line by

~The' sericus draw- °
back in the Nenana field is the EPA requlaticn of -

' ‘nondeterioration air qua]xty wrthrn B0 nrles of a
natvonal park " .

Ho. 1 for potent\al development or

lame(Smﬂ)mntoMer)rme ”lemanﬂqu

Ccals

~within the field .aré probably subt1trmrnous B,

al'hough they may rank up to high \alatrle Yituminous

One known -seam 25 feet thick does. hive'a calorific..

value of 9,000 Btu. The major .deterrent to develop-

" mentin the area .is tne vegetaticr- ccverage which

Subb!tum\nous and L\gnrte
‘76\'.‘ o

03

makes exploraticn’ difficylt.  Otrer deterrents are
probable high faults, steeply aigaing beos. environ-

‘mental considerations, and the genera1 soc¢ia’

political problems that would be associatred »=th
the development in this particular area.

The Beluga Coal field has active l2ases. by: tre
Tow rank of coat, and cost of a port facility are’
deterrents to development,

“Asmallmine for export is hard ta JuStlfy rECAufe
of very hish harbor censtruct ion. co<t a minimum

",of 5 mr!]von tons per. year may be necessary. for.

export” comment by Benno Patsch, Place- Anex
as part of documer® review oracess.
A major mine-mouth power’ plant wiil be burlt if

..-ne Susitna project continues, a snaller nine ray

" be working for export,

"€c0als of the northern part of . the Kenai.

The Susitnd Coal Field is based on coa]s in.thiee

- geologic formations devosited over a- Tong time-<pan.

hence the great varijtion in rank and properties
between the older Beluga Coels and the much yourger
- The oidery
higher rank cnals do- eccur rn tho Ng rtnern Kerst,

but only at deprh - - .

.,Eventuale will be product in conj uhctibd‘with

coals. ' T
Hew small” group will start dr'llrng s“crzly - has
been mined in past 10 years. !

Perhaps local markets.

The Jarvis Creek field is s, a!l and probably

_stripping reserves: will not exceed €0°million téns.

Total resourte, of course, is several times ‘thig -

but not of waJor 1anfrcence in comparéd with ¢ther
coal fields in the state. The ccal is subbituminous
B, calorific value approximately 8,200 Btu:~ Thére

is one possible developrent in this field; A
local group has been drilling and explorin
field ot the present time with & “considerati
of a mine mouth power plant, possibly 50 megawatts,

“_whrch would supply power to two or three pumping.

stations along .the pipeline-and backfeed power to
folden Val1ey Electrrc Assoc : L e
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Hypothetical
© Speculative . (110,000-1.009,000)
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JFIERD o T UTHMING o QUANTITYRs o : Lol T
Region " (By Experts) . (Millions of Short Tans) ‘- EXCERPTS_FROM TOMMENTS BV EXPERTS

' Bituminogs (137)%+s

“ Insufficient Data

‘Insu®ficient Data

Insufficient Data .

Bituminous. - (19.292)

Subbituminpus .
and Lignite' - (100.905)
L lTAL {126,797

(120,000) -
{115,000-3,700.200)

TOTAL  {335,300°4.750,9

or 345 biilion to 4.7+ (1

03+)

rillon
tons)

“(Note: The alove 120.197 tons -

ware reported as identified
resgurces: in USGS Bulletin. 1242 -
B(1967}; bul tre 345 billion to
4.75 teillion tons were reported..
as. potential resources in “iccus.
by I.L. Tailleur
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" Area will require underground mining at high costs.
Production will be establisnsg only if significant - R
tocal industry is established. o ) . TS e N
Lannot open cut - could qo underground if economics ..
permit. Good coal. Stri¢;!y-cost'possibility'between ¢
now and;year 2000. @ ¢ : : ) L
Hot enough ¢l use around Paim
flooded in 1970°- 1971. . . . . o
Thé Matanuska field produced Coal for a-great number
of year: (uatil 1967) .- There may be 100-million .
tons of coal left for strip.mining and a nossinle
resource of merely a billion tons. ' The Castle .

- Mourtain seam is of a coking Guality which would -
brirg a premium price on the miret. "The railroad: ..
<still maintains right-of:ways into the field. There. .
15 .4 better than avérane chance that this field ¢-uld

. be placed back into production this century inasmich
as -3 washed product would be produced. -, R n
With exception of local “snizing," 1 foresee atmost no . o -
future. " Highgraded to the ruination of the-field.. S
The Chickaloon area has Scre possibilities, - o

er.  Owher - Paul olmin - L

I am suggesting the Herendeen Bay field -be dropped
“ard thé entire région lumped into, the Chignik firld
tecause the coals are fourid in the c0al! member of the
- Crignik formation.. There.are no'minable reserve in:
the fieid although the resgurce miy beé a5 high as 20 .
billijon tons, The cbal beds vary greatly in thickncss R
and there is a great deal of irregularity, both .
parallel and transverie to the beds. The ash con-.
tent is high, production of the coals would require '
washing, however, a wa srocuct would be ‘a high=quality -
steeming coal {plus 12.000 Gtu) and the cdals are e
ranked as nigh voiatile bituminous 5, .
" For export market, incleding West Coast,

Lack Data - po3sibly significant production if a
rescurce base can be established. -

Impcriant only for Tocal wse:
Possibly developed by Katives
Vimited export, -~ .

qood. -

for iocal uyse gng . -

Mot significant -'small ressurce biake of lignite coal. -
" Important only for local use. s S
The Unge Island field is very-small, ‘The coals have
both a hign moisture and kigh ash content; are either
S Hanite or no higher grade than 'sybbituminous B,
calorific value less than 83000.. | would conclude ;
there are no immeciate prospects for developing -this. R
coal field. Pos¢ibly-developed by Hatives for local- el e
use and Vimited.expor e : UETEE ;L :

L.

Very large potential production but only when
grice becomes significantly higher. . o
Depends on ccking coal situdtion - beds nct ™.
all thin sode 8 to 20 feet thick. Area handi- . ©
cepped by lack of “knowledge. B B -
7he Nerthern-Alaska Coal Fields are great.
. There 1s one  US5S. report. that I believe gives a
theoretical resource of over 3 trillion tons;
_In’general, the coals are of fair quality.
There are excellent steaming coals in this )
area. In additien, in the western region, < -
there are knowr coking ceals. . Rlthough this o
.- vesource is large by eny standard you wish to use,
" the inhospitable climate, Native Jand clains,
environmental and transportation 211.will combine
to delay any iarge scale develogment in the
‘area; Historically the village of Barrow and
. Wainwright used coal as.a- fuel; There are. .
several reascns why [-do not believe this practice: .
will be revived. However, when you consider the . o

s-economics, coal would be certainly-a mich’ cheaper
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. .- ) R o - ) R v ' .
-8} NORTHERN ALASKA .- See pravious . page . and a more dependable fuel than ail. -Here is
S T . o : one consideraticn for you - 1 have discussed

- continyed) ‘
o S " . the possibility st various times with BP and
ARCO, there have been Canagian-developiwnts =
related to transportation coal in a slurry with
ofl as-a carrying liguid. Therefore, it is not
incoriceivable that coal could be mined and . -
_transported through the pipeline.after the peak
oil production ‘in the area has passed. ~'
9) BERING RIVER 2000+ - - Insufficient Data * ° Very complex geology - production-will require more
* (southcentral}- e I o : effective means of wmining. .~ -+ .. - = ) .
L - Good coal but tuo broken up - structure.just impossible.
" Will never qo-anyplace. Pipe dreans. -Real good coal but -
botched up, beds ‘cannot folléw. Japanese -looked at it, .
aet . S . oo R The Bering River field.coz)s grade from lignite through,

anthracite, depending on the ‘amount”of folding. and
- feuiting the coal bLeds have been Subjected to. This
" fact -makes projecticn of .coal beds very difficult and
would:-be unfavoranle in aitempting to mining slan.
Possible test area for Bore hole hydraulic-operation or
- R SRR o 0035 @ pilot of id-situ technigues testing., .. . -
710) EAGLE © o 2000+ , “Insufficient Data . - Not significant - lacks data - only 4 few coai out crops
{Intérior) " e N o . known. S - AR I " Co
R ' Ho way - not even local use - 4 fr. thickness maximum,
The Tegle field i5-aninterios. field. It is not at
the present time at least, close to-transportation corri- .
‘dors.and there 15 Yittle present demand for the coal S
within the immed ate area. The coal is subbituminous B, e
- o . ) calorific-value is approximasely 2,000 Bty. C : -
11) WiNAl -+ - . 2000+ Subbituminous and - Anticipate production atong Deep Credk-: byt more in
" (Soutncentral) S Lignite (318)e»> = the sourth Kemai. o - .

. S : R - .Coal’enly about 6 ft. thick, operations at Homer until
middle 1960's: 0o not believe Kenai coal is the same as
Beluqa, not a cood Btu, rot as thick. -

The kensi coals rank from lignite to subbituminous 8,
< high moistire and high ash content.. - The reséirce appears :
“very large, but the actual réserves: drn very small: ST o
-"Consolication Coal has a prospective permit in.the aréa’ R
and may develop'a sizeatle resecve. - The dicadvantage
of the coal is quatity, and the seams (2 10,7 feetd.
The .advantagé. of the field that i very clgse to tide-
“-water and it would ot be as expensive to constract
a moyrage facility s -on the west side of the.Cogk
Inlet. _Lanc claims and environmental factors could
“delay. nroduction from the field for a Creat runber
of years. C o e .
With exception of Homer subsistenco use, -there is |
- little hepe. o . B T e

.+ 12} BRGAD PASS - == - Subbituminous and Lignite  Not sigrificantly small resource’base of Tignite coal.
) {Southcentrdl) Loteg)eer o way. < Tow grade. o ' e
R . : ’ Broad Fass coals are fiear surface, within easy access =
tothe Alaska Railroad. Unforturately tne coals rank = )
as-lignite to-subbitliminous B, with a.calorific value of :
Tess than 8,000 Btu. A serious detervent to developmant N
of the field iz its close relationship to McKinley
National Park. ~ h o o R
> Where production is already underway in-a field {i.e. Nenana), the remaining part of tne field was renked.
4 A up-to-date coal detail inventory has not.been completed. - For example, Gary Player, Consulting Geologist S
~ for the Bureau of Mines, reports {Jan. 5, 1977}, thick coal ‘beds {at Yeast 120 feet) near Farewell (Interior)...- - oy

" e the interior lowlands north of the Alaska Range, may be encrmous. " -

“The "important conclusion to Se reached from these fragmentary but related bits of data is that coal recources

4% USGS Bulletin (1242-B (T967) page B3: Additioral information in Alasks Open File Report-Ma.” 51, Table F.

v;;é; | ‘7' . ) v.{:i‘- o ‘_lA ; ‘; ,,‘: o »l“;v S -;.-:i _.‘ E




generally were in agreement that the other coal fields in the state are not
_1ike1y to be under significant development prior to the year . 2000.. Although

. all were agreed that the: Northern Alaska fields had enormous. resources, they -
~also. felt that the cost of recovery, and part1cularly, the cost of trans=

- portation to market, would probably slow development to well bevond- ey
*2000.. Several other areas were classified as having ccal which would be
difficult to recover economically before the year ?00) The ‘teasons for these

".conclusions are dlscussed further below

¢Among the areas considered almost certain to be developed, the Beluga district
of the Susitna field is by far the largest, The total Susitna field covers -
}almost 6, 090 square mlles, and is estimated to ccatain 400 to. 700 million tons.
of .coal recoverable by strip mining with ‘modern technology.» The .coal “varies °
somewhat in gquality, tanging from subbltuminous to lignite. Peluga coals .are = °
. among the higher grades in the field, and are of subbituminous quality, with -
", heating values ranging between 6,300 and 8,900 Btu's per pound, as received

but- 9, 400 Btu dried to 10 percent morsture. o : . :

v{i;The other major coal field almost certain to. be developed further is the Nenana .
" field southeast of Fairbanks along the north flank .of the Alagka Range, - Extract- S

_able reserves of coal iii this field are estlmated at 95 million ‘tons, | The ¢oal
" is subbituminous in quallty and low in sulfur, with heating valiies ranging from
7600 to 9400 Btu's per pound. . Recoverablllty ‘of this. coal is already well-

" proven, The Usibelli. mine has been operating in the Nenana field for nearly

forty yeéarsj- sapplylng ‘coal to Fairbanks, the Unlversity of Alaska," and mxlitary

".facilities in the area. Operations in the Nenana Field- are expected to expand

over the next 20 years to supply tle 1ncreased demand for electric power in the
Falrbanks area. . .

" The third caal field that may Ye developed is Jarvis Creek, which lies ‘east of
the Nenana field on the north flank of tha Alaska. Range,. close to the -Alaska
pipeline route. 1Its location is the one reason for its potential developmenr.
Coal from Jarvis Creek could be used to generate power for the pumps along the.
pipeline, particularly those required.to lift the oil over the Alaska Range.'
The field is quite small, containlng only minor reserves of potentially recover=- -

_able coal. Much of the coal is in steeply-dipping beds, whickh may. lend: them-
selves to in—situ (in-place) gasification' (see Technology seetlon) ‘The coal

is of subbituminous’ quallty w1th heating values ranging from 7800 to 9400 Btu g ,[,'

" per pound.v

~The datanuska coal fi eld, althcugh fiot hlghly ranked by the experts ~did impress
some as a possible site for ¢oal recovery before the year 2000, The coals are
of hlgher quality than those described above, ranging from h1tuminous to semi-.

~ anthracite. - The sulfur content is low, and heating values range from 10, 400
to 14,000 Btu's per pound, approaching the range of high grade coking coal. o

" Reserves are not large, however, and there is sore ‘concern regardlng the . - .

economic feasxollltv of recovering the coal . : ’

"The flnal areas given Some ‘¢hance for development before the. year 2000 are
Chlgnlk and Hererideen on. the Alana Peninsula. These two fields may in fact
be part of ‘one larger field, although there is some disagreement on this point. o
The quantlty of coal is not large, but the quallty is bitumlnous grade with
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‘heating values ‘ranging from 9600 to 12,400 Btu's per pound. . Sulfur content
*. '1s ‘'soméwhat higher than-other Alaskan coals, ranging up to 2.3% for some ‘
0" - Chignik coal. Thé'pdtentialufor,development'at'Chignik'andAngendeen‘deriyes_ ‘
%« .~ " primarily from the quality of the coal end its ready access to a deep-water

Remaiﬁing-areas:in the state, as ndted‘eétlier,'were”géﬁefallyfcbhsidered |2
'n:.theiexperts to have little chance for development “prior to the -year 2000,’ .
Reasons for this vary from area to.area.. The northern Alaska ‘fields represeni
an enormous respurce."DGVeldpment‘inuthe'area,fhoﬁévéf, is seriously handi- -
", capped by the logistics of transporting-the coal to market (Ref. 4~8)., -~
* Deep-water ports along the coast of northern Alaska are virtually non-ekistent,
and. ‘as’ the Alaska pipeline has demonstrated, surface transport is extremely -
costly, - T o T e T

Other possibilities do- exist, however, for future coal development in .
_-northern Alaska. . Some coal ‘might, be mined for electric power generation
“and/or heating fot sor ;
gas recovery activities., In addition; there 'is-a possibility that in the -

.~ "future, North Slope ¢oal <could be finely ground and transported through the
" -Alaska pipeline in a slurry mixed with ﬁetroleum.‘ This would have the . _
-additional bornus of extending the life of the pétroleum_fields,,the’pipeline,l ‘

L and activities at Valdez. Some have suggested that the feasibility of a’
“petrochemical industry in'northérn‘Alaska should be examined. - EER

Problems with most of the réhaining fields are due largely to the .geology

of the coal deposits. In the Kenai, for ‘example,. the deposits drevgenefally

thin, and thus do not lend themselves. to economical surface'miningg In the "~
. ‘Bering River area, there are numerous small deposits of very high quality coal, .’

but: the coal seams zre so broken up and scéttéted'thatfeconomicql'mining‘is
" moticonsidered feasible. The Eagle coal field has many of the .saine’ geolougical .
problems as Kenai, and is also wvery remote. The:Unga Island field is small,” -

. and the coal is of low quality. Broad Pass is low grade, and the close . = .

‘proximity to National Parks would discourage development. . -

g

_-In’addition to the original set of 12 coal fields déscribed above, - two of
_ our experts. each mentioned one additional Ffield with significant potential.
* One is the Kobuk River field.in central Alaska; which could be used to supniy
‘power for possible copper development in the area, provided adequate coal .
- reserves are confirmed. Exploration for.toppér is now underway, and ‘the ©.
' - area is thought to have very significant petential. . The other field is a -
discovery on the Tonzona.River west of Mount McKinley Nationai Park, which. : )
is believed to be large, with a coal section up to 120 feet. thick, including = -

noncoal partings up to .10 feet thick. (Ref. 4-9.)

- APPLICABLE TECHNOLOGY

:-.l.! :

Recovery

Aﬁout half the nation's coal is'producédfby surface,miuing from se§ms.Iying"
fairly close to the earth's surface.’ The edrth and rock above . the coal ‘seam -
are scraped off and placed to one side to be‘later-baqk‘filled; th¢mexposed

‘coal is broken up and removed.

ey

some of - the villages on ‘the Nerth Slope and for oil and .. S
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- Alaska 5 one producing coal mine (at Usibelli) is a surface mine., At ‘one -
Ctime, water was used to remove overburden at Usibelli.» The : overburden is now
:stripped by a load-haul method; 1. e., the overburden is shot and’ then loaded

into trucks with front-end loaders.- Crawler tractore then grade ‘the over--
burden ‘to the desired shape, the surface is’ planted with seeds and the. land”

s restored to productive use."

!aehlnes used in surface ninlng in other areas rangc 1n size from trucks,
bulldozoxs and rfront-end.- loaders to gigantic power “shovels and ‘dtaglines
which are the largest moblle land machines. in the world “The big-shovels

“.and dragllnes lay the seam bare:so it can be loaded by small shovels. The

biggest drag11ne currentlv available picks up 180 cubic. yards in each hite.

_Usibelli is cnrrent<\ u51ng front end’ loaders w1th a capac1ty or 10 yards.
»However, plans havé been finalized to use’a dragllne (see Flgure L—IS) with a

capaclty of 33 cublc jards

A;,Equlpment desxgns Feature mechanical rather than hydraulic f1u1d technology
”«sonet1mes in co;d clinates because of the obv1ous potential of fluids freezing.

“In adultlon to more tradltlonal mining Pethods, it 1s also possible to recover ;

coal byiJn—"‘ru (1n place) ga51f1cat;on.‘

_Benc¢1c1at10n

,Coai is often prepared, or beneficlated, béfore being used; Beneflciation,

hich may be done - at (or rear). the mine-or at the p01nt of use, consirts of

‘any or all of. rve fol 10w1ng steps.-

L, Crushing,and screening‘to a desired maximim size.

2. Cleaning to remove dust and noneoal materials.

f3;'v'Drying to;wféoare the coal for uhipplng or. use.

4>;At ‘the U51be111 Loal Mlne the coal is: chshed and screened to 4 1nch minus,:

shout 10~ 15% ef the coal.is washed depending upon customer specificatione

‘lel(‘h varv ’IOTI cu%tomcf tO CUStOFlef.

;tofaee

Lu“‘ may be stored in large or °m‘1] quantltles,:and at llttle or no cost..

-1t ‘can be stockpljud tndoors or. out, under water or-on any. surface. Whether:

a re tons or millions 01 tons are to-be Ltored there are methods. of doing

,‘the job corrcctlv

- Snontaneous,Coﬁhuscion C o I -

Coals vary a great deal in their natural tendencv to bsorb oxy°en. The -
tendency is TLAdtLVOJ) low for -bitumincus coals and extremely low for

‘anchraclte 1hc toncencv is hlgher for coals of high bed-m01sture content,

e

e




Figure 4-13»"_Cdél Mining Type Equipment: Loader and Hauler ]
C " {(above), Bragline {below). »
‘Source: _Buc(j-rus»Erie, Pocatello, Idaho
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,L;hign oxygen content and high volatlle content, all of whlch charaCLerize the .
~low~rank coals. The reactlon between coal and’ oxygéenis considered to double
“for each'15° degrces F." If the temperature of the coal is’'60 degrees F., and
"is raised to 90 degrees F , the rate at which oxygen unites with coal increases’

four times.

'Spontaneous heating is caused by’ coal’ unitlng thh oxygen, it is the same ‘as.
“the burning process in’ ‘the. furnace except that it proceeds at a;much lower. -
~rate. When adequate attention has been paid to “the building and thorough

"‘compaction of 'a stockpzle, spontaneous combustion is practlcalTy eliminated
- since oxygen is. not as available for chemical reaction: 0x1dation 1s.4pen

reduced and heating value does not deteriorate as rapidly (i e.,‘about .17

- per year rather than greater than 1/ per year)

'Transportatlon

Coal moves to market by at "least 6 methods - rail barge, shlp, truck conveyor"f
and plpellne = or by comblnatlons ‘of two or more.’ : :

f ‘Ra:"Ll: |

Tn’ Alaska, much of the coal nined currently mﬁ\es to market by rall (i e.,

Usibelli to Falrbanks) ~The rail cost (1976) of &, 6¢ per. ton-ml]e is some=-

what greater. than in the Lower A8

There has bten some talk oE unit tralns in Alaska, but thus’ far no plans
‘have ‘been made to initiate the service. Occaslonal1y the £rain from

stbelll moves only coal, whtch is deseribed as a ”tralnload' shipment.

'Slurry Plpellncu;

_lelurrv pipelines, carrving a mixture of water and ground coal, may be very
1mporta1t to Alaska in the future as a mechanism to transport eoal.. 011y

rather than water for the transporting-fluid, is considered "very feasible

:fnd very dESIIOUS, but it would take qu1te a. blf of 011 "

‘Mlkln” pulveri7ed naterlals Ulth water to form a’ slurxy, then pumplng it

through a pipeline; is not new. The’ technolovy has: become well-developed
and pCOVLn since the first patent for pumping coal -and water ‘was issued in

1891, The industry was . flrmly established in 1957 when the 108-mile Con~
‘solidation Coal llne began operation in Ohio and the 72—m11e Américan -
sGilsonite -line was initiated in Utdh. . The. Black Mesa- Plpellne in Arizoma

is the:world's largest slurry operation. - The pipeline .has been carrying

“eoal from the Black Mesa Mine to a power plant at the southern tip of

Nevada since 1970. Its record of better than 99%, avallab111ty Has confxrmod

‘thL eftlnltncy and rLllabllltY of %1urry technology

..Bv their nature, slurry systcns are capital 1nttn51ve arid hlghly automated
- Therefore, once thL plpellnes are. 1nataL1ed, dpproxlmately 70 of operations'.

'*Robgrt Jacques, ’}ocus on Alasxa Coal " 1975, page 108.,.
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. costs related to’ capital investment are’ fixed.1 Onlyfthe'remalnlng 3041telated
to labor, electrice pawer ‘and. supplies are variable. and thus. subject to. inflation.
viFor this reason, operatlng costs are relatively stable over long periods

Slurry plpellnes have problems other than economic. ~Not only must a water :
source and dewatering. implications be-addressed, but the ability to use the -~

ﬁtfpower of eminent domain for rlght of—way has not “been . settled

. Belt/Barge.”'li

“In the future, near tldewater in Alaska, thv conveyor belt/barge transporta—
“tion system ‘may ‘be of interest. . The greatly- -increased capacity of. barae—.

type vessels has. encouraged movement' of- largc quantit1es of ceal by ‘this"

../ means, a common tranaportatlon practice “in tie Lower 48. Iowboats of improved
’.‘power and’ design move such clusters of coal cargo along inland ‘waterways
‘at:low costi: One system in western Kentucky wnt :ilizes the world's longest
v single conveyor belt - a 10 mile stretch The covered. belt: is designed te -
- ‘earry about 140,000 tons of coal’ in a-week from two.-new mines to a barge
* loading dock on the Chio River:. River tows take the coal to a new power f
. plant of the Tennessee Valley Authorlty near Clarksville, Tenneseee
(Ref 4= 10) . : .

Trucks:

In Alaska, trucks are the prime method of moving coal from the mine to the rail
“'p01nts and to a mine-mouth electrlic generating station. Also, the- rodds are -
_better. in the winter at Usibelli and, with less friction, the coal trucks -
,actually operate more efficientlyv.. Off—hlghway trucks, capable of hauling :

over 200 tons of cdal, are currently used in some "lower 48" mines although

'.the largest at the U91be111 mine 'is 50 tonS.
: Transmlssion.-

. In Alaska, the: Healy power plant is locared near the’ U91be111 mine and .

. supplies electric1ty ‘te Golden Valley Electric for distribution. in the - -

' . Fairbanks area over 100 miles away. Thus, the energy from coal is transported
'by an electrical transmission line. g L ; R

Use

. Electrlcify from Coal Using Current Technology

_l~About 62% of all of the coal mlned in the United States todav from both .
.Lunderground and surface mines, is burned in. coal-fired boilers 1nstalled in

“power plants.v' {Ref. 4-11) The 0ld method for burning coal on grates-

:.'has given way to thé practice of burning. pulverlzed (powdered). coal whlch'
‘is blown. into the boiler firnace of a modern.steam generatlng plant’at

rates as high as 330 tons per hour for the largest units. (However; the :
rates in Alaska are much- lower. For example; the 1 aly plant has a maxi-Af
mum rate of 20 tons per hour, uslng two LO ton pulverizers. for- thls 75
megawatt fac111ty b} :

l",;tdjr';
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'ln'SOne boiler furnacesy about SO/ of the ash in the coal goes up the stack

- with tne hot combustion gases; "however,’ electrostatic precipitators collect
"tost; of the fly ash .in the .stack effluent. The other 50% falls to the floor -
of the. chanber and is drawn off, _sometimes as ‘a molten slag. “Thé tempera~,
-ture of the inside of the modern steam boiler- usuall, reaches 3000 degtees F

The boiler contains the .coal dust, flame, and smoke. -

',.The walls, and ceiling of the boiler furnace are lined with hundreds of tubes’:
. the floor is reserved for ash collection. _Through these "tubes,;" whose
- - temperature is directly - affected by the flames nearby, water is pumped and

steam’ is thereby produced. The steam issues from the boiler at pressures_

'f:commonly as high as, 3500 pounds per square inch and at a temperature of 1000

-

‘degrees F. The steam is led into a steam turbine where,. entering through -

nozzles, it 1mp1nges on row upon row of turbire blades, cauging the turbire ‘

chto ‘spin at 3,600 revolutions per minute. The shaft of. the turbine is con- B
" nected.to the rotor of the generator and, as the turoine‘apins, so does the

rotor and electricity is generated

" AS a rough estimate, it takes about four to five million ‘tons of coal per

year to supply a 1000 MW plant In- Alaska, the entire electrical production

“from coal is less than 209 My so, that the in-state use of - coal is less than .

one million tons per year at ‘this time. The Ustbelli Coal Mine- supplies a
nine-mouth: plant near U51be111 and the. fuel for several power plants in the .
Fairbanks area. - Renewed - 1nteresc in coal-fired boilers has been shown
recently in the Anchorage area.

' hlectrlclty from Coal Using Gas Turbile Technology'

Interest has been expressed by a Fairbanks ut 1lity in a 32 MW coal—fired
combustion turbine concept which has .some of the characteristics of

natural gas . fired combustion turbine.

Coal is very flnely ground {5 micron) in a mill and is exhausted to a coal -

-combustor. Loy pressure air exhausted from the turbine :at elevated” tempera—

tures is uged ‘to burn the finelv’ pulverized coal in the’ combustor.' The hot"

products of combustion ex1ting the combustor traverse. a heat exchanger, heat‘

the comprcssed ‘turbine operatlng air, and are dlscharged at a lower tempera- .
ture.  Atmospheric air is drawn iato ‘the compressor ‘and i3 _compressed. t¢ - o
discharge pressure. - Compressed air traverses.a heat exchanger wherein it is °

" hearted to- turbine inlet temperaturc.‘ Kot~ compressed air is expanded through}."

expansxon turbines to. low pressure drivxng tHe air compressor and the load.

One should note that - while the components (1 e., combustor, the heat exchanger‘

-and _the gas" turbine) ‘have been tested with yeats of production experience,
- the entire. system does not. have any. operatiry - history as a: unit.. At - least
f-one company is “in ‘the protcess of marketing these coal- fired combustion tur- -
. bine power systems from 2 MW to-32 MW in 51ze.
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- later date.
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“'Berguis Procees

Ny 'Electricity fxom Coal using Advance Technology'

Since commercialization of such advance tecknology as magnetohydrodynamic

»generators (Ref. 4-12) and fluidized: bed combustors 1is not. expected for ‘the
- next few years, the Alaska role will probably be .one of following the ddvance

of-the technology cr - perhaps participation in a demonstration Lnit at a .

o Liqnids_frOm Coa1:3'7

. Using coal to produce z synthetic liquid fuel is iot new. The Berguis precess.

" 'was used in 11 -of Germany's World War I1 _synthetic fuel plants, which were:
~jointly responsible for producing 90% :of the aviation fuel demand during, the
'peak of the Luftvaffe activ1ty., After the: war, synthetic fuel plants in 2
‘Germany were ‘snut down BN . : .

‘The rype of liqu1d fuel that can be produced from coal depends on’ the coal

and the process. . The Berguis process and the Fisher~Tropsch process dre.

. the chief. "old" technlques - The new processes are in ‘various stages, from "

laboratory -scale experiments to pilot-plant construction.,

_ 'From the viewp01nt of the chemist, one merely needs to. take coal* (CHO 9)
.. with some impurities of sulfur, nitrogen ash an# moisture, and add- hydrogen

to get 1iqu1d hydrocarbons. For ‘example, iet fuel is CH2. and gasoline is
CHZ 1+ (See Table 4-8). ' The ¢oal formula shows' that each atom of. carbon

"in coal has almost one atom of hydrogen. To Sbtain jet fuel and/or

gasoline, hydrogen must be a little more than ‘doubled and changed in.

“ molecular configuration by some method. = All liquification and g351fication
d'processes arc variations (by temperature, pressure. cataly ts) in the way -
_of add1ng extra hydrogen to catbon atoms.‘

The actual complex1ty of the known tecnnlques for produc1ng a liqufd hydto—_’

carbon from coal can be gained by. a brlef descrlptlon of the Bergu1q process. -

-

Thé ¢oal is flrst dried in an inert-gas. atmosphere, to- prevent’ any pre-’” ’

SEE process burnlng, and’ then ground to-a power. The dried, powdered coal is
.- mixed with a- "pasting 0il” (a recycled product of the process itself) and’
L a catalyst._ The resultlnn ‘liquid, containing some 40% coal, is mixed with

"a hydrogen-rich gas, and- pumped: into a three-stage preheater where the

temperature is raised to 800 degreos F

From the preheater the hot liquxd moves to a series of reactor chambcrs,
“wertical pipes three feet in diameter and 60 feet high It is in these
‘reactors, at a temperature near 9uu degrees F. and at’ a2 pressure of 10,000
‘pPounds per square inch (psi), that the combxnation ‘of carbon and h)drogen

called- "h}dlogenacion, is accompllshed

*Actually coal is not a unlform :ubstance It consists of ulm1f1ed and )
' carbonized rcmains of ancient vegecatlon and no two Loals are the same 1n
‘,'every respect
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. EOUIVALENT CHEMICAL FORMULAS FOR
VARIOUS FEEDSTOCKS AND LIQuID -
-HYDROCARBON PRODUCTS - -
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B JCoal Liquefaction Objectives'

Mthese synthetlc fuels may, compete favorably with ottoe

- refined products will probably be significantly more erpe
"fuels" (Ref 4= IS) ‘ :

o The products from the reactors are roughly separated by reducing pressure in

steps, which allows tre products ‘with the- lowest boiling points to be removed
first, then the "heavier" ones 'in succession. In this way a gas, a. liquid
called "middle oil V and a sludge-like residue are recovered.

o The objectives of the federal government s Liquefaction Program are:

l} .'To develop and demonstrate, in cooperation with indtstry by 1982 1985
i vsecond generation technology necessary for construction of commercial
:scale plant9 for coal liquefaction prOcesses.’

‘ 2; To convert- donestic coal ro environmentally acceptable, economically e
C competltive suhatitutes for petroleum—derived liquid boiler fuels, trans-

portation fuels, distilla*e fuels and chem1cals..3

:;313 KTo perform laboratory studies and process development of third generation

liquefaction processes

'vWith the huge low sulfur coal resources that exist in Alaska, success of

objective number two ‘could ‘mean rhat Alaska may beccme a significant source of'
liquid fuel for certuries both for in- State use ann for export. :

Solvent Refined Coal'

In the Solvent Refined Coal (CRC) pr)cess, crushed coal is slurrled with a
hvdrogen donor solvent and .exposed. to 1,000.psi and "800 degrees’ F.:in a hydré-

_gen atmosphere. - Under thése conditions the coal dissolves into the solvent

and picks up hydrogen. The solution ‘is filtered, removing most of ‘the ash and -
some undissolved coal. The. remainder is.a liquid contalnlng solvent, dissolved

coal, and a light oil—~a product of the reaction of coal with hydrogen. In a ;"
’ -‘vacuum—flash operation the pressure of the mixture is reduced quickly, the.

solvent boils off, and the material ‘is; left. soiidified at about 350 degrees F.

' The solid has a considerably. lower ash and sulfur ,content than the original

coal.’ A, variety of other prodicts result as ‘well, 1nclud1ng fuel oils and’

high-BTU gas. ' To manufacture a predominantly liquid product, an additional
hydrogenation step is necess EY.

‘f The results of scme recent experiments on & hlgh sulfur coal and a western-
. low sulfur ¢oal at the SR C pllOt plaiit in Wilsonv1lle, Alabama, are given’
in Table 4-9 (Ref. 4= 13).-.3inc: Beluga area coal hag a sulfur content of

only 0.2 perient by. weight but coutain’ relatively high ash, the- advantage of

.solvent refined products would be in-a very low .ash clean boiler fuel for

power generation near population centers. LA preliminary analy51s of the’
potent1al for developing Alaskan codls for clean ‘expor* fuels’ indicates that

W “iean fuels at Current
prices” (Ref. 4-14). 'However, u later report indicates "the cost of Solvent

nsive than alternate
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‘ ﬂere_agaiﬁ. reseérch"underwa§;1n the Lowar A3 15 significant to Alaska

because solvent-refined. coal products could someday be important to-the . '
economy of Alaska. = e

. Gasification of Coal In—Sitﬁ: f'

;f Gasiﬁiééﬁiod of'qoél in-éitu (iﬂ driginal'place}_is.notra ﬁew'idéa;’fitvwas
" ‘suggested 1in technical litecature in Ergland in 1868, and in Russia by D.
- I. Mendeleyev in 1888; experiments in . both countries were. initiated before

World War I, In the 1930's the Soviet Union resumed work’ and, after World

- War I, other European countries initiated experiments.. Following World War

1I, major field tests vere run-.in England,,tH€ Sovi¢t7Uni0n'anq_in";hg;”"
United States at Gorgas, Alabama,‘between'l946 and- 1958, ‘Soviet Unlon::, -

.development, however, was extensive, and in the,lQSO's:it:encompasééd-

‘industrial uses, . Three coal gasifigatidnipladts'are1ngw operating in .

v :;RusSia«fof'electricfpower’generation; one of these is in a steeply-dipping . .
bed. . o , o S R S

l'baéificaﬁioﬁ Qf cbalvin-situ géﬁerally'involves cdqye;tiﬂg undefgt&uﬁd coal:.
. to gaseous fuels by first selecting a suitable coal bed and then preparing

- it by providing needed holes and casing, ihcreased'permeability;ﬁanﬁ.1inkagé
- between holes.” The next steps are installing surface faciliries (including

instrumentation), recovering the valuable .(and volatile) mAEeriaI;fihitiatihg

withdrawing and processing the product gases,

runderground combustion, introducing process air or 0xygen,v6nd,finally,f

Four different field'expgriments are already underway in the U.S.; three by

. ERDA and one by industry. .One project, being conducted by ERDA's Laramie

Energy Researcl Center (LERC) in the Hanna Basin of Wyoming, is-primarily?;:

aimed at moderately. thick, slightly dipping, subbituminous coal beds. A

‘second ERDA project is being conducted by Lawrence Livermore Lééoratoty;_:'
"(LLL), in the Powder River Basin of Wyoming and is designed to exploit very. . ..
thick beds found "quite deep.*. The ERDA project being conducted by Morgantown .

Energy Research Center (MSRC) {in West Virginia is designed to expleit thick

coal peds found throughout much of the. eastern United States. The Texas

Utilities Company has a project to gasify some lignite beds in east Texas. -

f»Nqﬂe of these four active developments involves steeply-dippingfgoal‘beJ$..

 In—Situ Gasification of Coal-(SteeplyenippiﬁgiBed):_ 

The'technical.informafion on the Steeply Dipping Bed (SDE):Concéﬁt;(dhich‘
follows) is.offintereSt‘in.Alaska because such beds'areffound in the ‘state. .

Slant holes are drilled through the"coal”Béa at d‘slight adglé:qq:{he dip: -

' A.channel 1s formed in the coal ‘connecting the lower ends of the-slant.

holes by the most economical method applicable tp the particular .coal bed’ -
(i.e., directional drilling, hydrdfra¢ture,'clcc:rolinking; countercurrent

_.burning, ete.). pépghdingVonnsubsidenge‘considerations, local geological -

*With the numerous and. thick beds Below'thé water in Cook,Iniet; the. results
‘of the Powder River basin research will be of special interest to-Alaska

| fRefi4-16).
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o factors and drilllng costs, injection holes can be drilled elther vercically

or slanted. ‘underneath. the coal bed for a portion of the way.. Gasification

.1s initiated at the bottom-of. each input hole and. proceeds along the horizonfal i,

channel and’ up the nxhaust ho;es. Product’ ‘gases are withdrawn through the

v -slant holes in the coal bed midway between the' injection Woles. 1If the’ produc-

tion wells- are uncaced near the lower ¢nd, some reducing’ reacrions may - occur’

. on the sutfage of these uncased exhaust ‘holes in the coal’ bed . As the .coal -

above and along tne horizontx] hole burns away,; the fire zone advances updip..

- Ash and any’ portlon of ‘the ‘roof which may fall collects in, the : space below and
- behind the fire zone, : Thus. the burning coal face is kept freo of ash
’accumulaclon and the alr flov is maintained: in contact with the burning coal.

Some degree of ‘induged fracturing of the coal may be reqolred “‘Local condi--

" - tions such” as dip angle 6f the bed, depth’ invelved, type cof overiurden, and
_coal’ propettles (e, g5 permeobllxty), plus dr:lling and: casing costs, would -

dictate the apeciflc drilling pattern.

The Sov1ets have demonstrated in-situ coal gasification on a 1arge scale.
Their systems, both flat-lylng and, steeply dipping beds, were ‘successful

o :technlcallv, however 11ttle 1s known abcat the economic Eeas1b111ty (Ref v4—17579['

Cas from Cohl (Low and ngh Btu,

In. the early coal gas plants, coal was first heated in a cloqed tank,-u>ing
an Oxternal source of heat. - When the desired temperature was reacheo, steam
was piped into the tank’ and a reaction took place. The resultlng '‘gas"

was a mixture of carbon monoxide with some hydrogen, some nitrogen, a little .
carbon dioxide, a- little methané, and a small amount of othet volatile

, 1ngred1ents from the coal: The heating-value of this gas ran as low as 100

Btu per cubic foot, or in ‘the best cases by modifying -cco?it?, ns,‘as high
a3 550 Btu per Cublc foot. (Natural gas runs about 1, 000 Bt per cubic
foot) » .

The first of. a new generation of gas-From—coal plants that w111 be built

in thé next few- years: w1ll utlllze the tezhniques and Proven processes. already
on hand, .such as thke Lurg1 system. Lurgi ga51flers have beeft: 1n use for
several years around the’ world Gas- from the Lurgi g351f4er will have to -

;undergo 4an additional proce551ng called methanation to’ br;ng thewBtu.valnew
up to the 950 te 1, 000 range. ’ S : P " .

" In thc meantlme, a number of new. adVanced procesqes are belvg developed.
.These new COnCeth, ‘some. of . which are already in the’ p1lut~pldnt stage,

attempt to produce a. high—qua11ty synthet1" gas- from coal.  In general

this group of processes atrcmpt, each in'a slightly dlfgerent manner,” to )
utilize hlgher temperatures and hlgher pressures, not to neﬂrlon new pressure
containers and high-temperature- resistant- alloys, to alt°11 high effic1eno1es
and reliable perforrance. . - :

ynthane.-

An example of a Btu gaslflcatlon effort is the syn*hane proces 3S (Ref A 18)
In this proceéedure, coal sized to pass: througk a 200-mesh soreen is. mlxed

‘with steam and oxygen 1n a pretreatment pressure vessel at 1, OOO pQI at.

‘HT;¥108 :
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800 degrees F. In this pretreatment state the ‘coal s part1allv oxidized and

volatilc: matter is driven off.” Thé coal and gases from the pretreater are:
"introduced. at the ‘top of .the’ gasifier; and’ additlonal steam and oxygen are
introduced at the bottom. Partial combustion of the coal increasee the .
temperature of this process to 1, 800 degrees F. ‘After the cozl’ passes through

. the fluidized bed portion of. the. gasification vessel it exits as char. at .

- the bottom, : The char 1s then burned to produce stcam for the pretreater and
gaalfler.-"ﬁ . . L R } ;

The taw gas is cleaned of tars, char, and water ard then. undergocs a shife -
. conversion. Following those operations, rhé gas is bubbled thr0ugh hot carbon—‘
L. ate to remove carbon d1ox1de and su]tur and s then nethanated

The Synthane prOLQSS dchxeve€ a hlgh Btu raw £as outpuc w1th a relatlvely
51mple hxgh prcssure gasification system. -However, all the coal vnterlng
“the gaslfler is’ not burned, and the remalnlng h1gh sulfur char mu@t be
burned for process heat. :

The role Alaska w111 play in the near term will probably be one of keeplng

" informed on the federal government-supported programs=-both the high Btu

g351f1catlon research and the low Btu gas1f1cat10n prOJecta.<

~Rcclamat10n

"In addition to the visual pollutlon and’ water érosion problemo associated
with surface mining, another major concern is the particulates generated by

"~ wind erosion. Dust generated during productlon gcnerally comes from dry

roads and is Suppressed with water. The mine site problems may. be. solved
‘'by revegetation, leaving reclaimed surface 1and as attractlve awd productlve
as it was before mxnlng. ‘

At a’ coal conference in Fa1rbank - Joe Usibelll, owncr of U51be111 Coal
Mlne, was asked to discuss his reclamaC1on experiences on his mine in~
1nterlor Alaska. He stated: - . o ‘ ' e

"We have gone back 1nto areas where we have' mlned since 19181;
and we have something growing on all of that now. We usé an’ ‘
,alrcraft to broadcast a seed mixture, which-varies frca year.
" to year; but is very complex, and a lot of fertilizer. ‘And
“if your timing is rlght and you use the right fcrtlllzer and
the right seed, you can get four feet of top growth in a ycar
" We're getting grass prlmaLlly - gtasses and legumes. . We have
,alfalfa“growing down there now that has an est1nated 20-foot )
tap root.  So we think it is h1gh1y successfui, There are .-
. some areas where it is not qultc as ‘successful . as’ others, '
“but we have not had any areas ‘that were total faxlures. And
it is just that vlmple., You' just throw out some seed and’
fertilizer. That's just the way that Ma Nature does it if
you think about ic." (Ret 4-16) " : : -

The success of the 051belLi reclamatlon progect is shown in Flgure 4 14
where Dall Sheep are shown grazing on reclalmed land.

109 




"2u} “BUI 80D 1I3GISN 'APPOG “d S8EYD
R - UeMsey ‘ouUt 120D
%) HIBAISN 12 Pue) pawiejsay uo buize, S 142Q

.,..,4.,.:",..-4..,.
e B @W

e
ey
M..m

R




A .

Ty

CURRE\IT PLANS FOR DLVELOPMENT

”p: Plans are. currently underway for: expansion or developnenc of tnree of Alaska 5.

coal fields: the Beluga district of tha Su51tna field; the Nenana field, ,
and- Jarvis Creek field. ~In all three cases, however, ‘current plans are still
rellminary and subject to change.;

" In the Nenana fleld the Usibe111 operation expects to Ancrease productlon

_over the next several years;, prlmarily to provide additional fuel for: the'
".Golden Valley Eltctric Asscciation. They have already conmlrted to buy a

" large dragline which will greatly facllltate their-ability to clear over=- -

. . burden. The 2000-ton excavator will remove 33 cubic yards of material .
‘7per scoop aided by a boom. that is 325 feet in. Iength.- According to Usibelli
vsuperintendent Ed Poor, the boom is a “1imiting factor: - 'If we could use a_
"'shorter one our bucket could be much larger -than the 33 yards.we now have."

-~ The dragline will be ‘powered by electricity and will require seven to exght

R megawatts to operate. Poor ewpects the unlt to be in use by August 1978

:l The- general feellng among those consulted is that the Usibelli operation
“ - could ‘be operating at ‘twice its annual production of 700,000. tons per year
wlthln the next five to ten years. ‘The ‘Golden Valley Electric ‘Assoctation:

states that they would ‘like: to have a 150 megawat® power plant on line

" by ‘1985 using coal as the power source. The only potential deterreént to this
;development is ‘the Environmental Protectlon Agency regulation on the non-
.. - .deterioration’ of air quallty wltnin 60 miles of a natlonal park (1n thls
’__case Mt McKlnley) .

Production plans at’ the Jarv1s Creek fleld are still very tentatlve at

- this time. There is interest on the part of a local group to install a 50

megawatt, mine-mouth power plant in ‘the Jarvis Creek field to supplv power
to two or three pumping statlons along the- plpellne and to’ back—fetd power

:;to the Colden Valley E‘ectrlc AaSOClathn

Another 1mportant development currently under conalderatlon is for the

’»Beluga dlstrlet near Cook Inlet. - The majar moving force of this developneut

is Placer Amex. Inc.; which is interested in developing the field for:

‘power - generatlon for. the Anchorage ‘area or’ bhiPWEHC to the U.S. WeSt Coast.
- Contacts have been made.-with all West Coast utilities. from the San Diege

Electrlc Utlllty in the scurh to several Washlngton State ptlvatc and ‘public.
utllity dlstricts It is believed that a minimum shipment of 5. million tons.

_ per year is reotircd to. make the Beluga operatlons economic and competltive )
"Given .the numbers currently under’ discussion, one or two large customers would‘

probably be: sufficient to move plans forward rapldly. Some Japanese pur-
chasers have expresaed 1nterest in Beluga coal for steam electr1c planta

-In addﬁtlon to the probablllty of export of Beluga coal to the Lowor 48
‘there. is ‘also some discussion of. ‘the p0581b111ty of an aluminum smeltér an

a sponge iren’ proccosvn" cperation in the Beluga area. Both would be

. powered by electr1c1ty generated at a Beluga mine mouth power olant.

: 111 .




| ‘COST ISSUES

"A comparison of the tost of coal (since 1950) with the cost of oil, gas and :
‘uranium to. the U,S, ‘electric utilities, is given in: Figure 4 10 under the 0il .
and Gas section of this Lhapter. . ; . .

Y

- If one- does his own trutk transportation from the Usibelli Coal Mine near.
Fairbanks, ‘the cost of coal s only $10 per ton (1976); however a major _
1ssue with respect to Alaskan coal is the cost. and availability of transportation.v

e I e L

. Even when 1nterior railway transportation is available the cost is very hign-
"4.6¢ per ton mile (1970) " (See comparisen of transportation in-Table 4-10.) .
" Since the energy in 23 83 barrels of trude oil is the same- as. rthe énergy
in a ton of Usif elld subbituminous coal, - a. transportation cost is calculated
~‘of about 1. 6¢ " per .barrel’ (energy equivalent) per mile which can be compared
~with the transportation cost of pipeline-oil-in Alaska, 1.e. about. ' 1¢ per !
Sv.. .. . barrel per mile for the. small ‘Nikiski- pipeline and about 0.6¢ per mile for.
= - . . the Trans-Alaska pipeline.’ Longer distances.and high volumes of: coal '
st “'”-_ movement would bring lower prices per ton—mile . o .

f-?”The transportatlon economics of coal reaOUrCES of the Northern Slope coal _
fields have been studied by Clark (Ref 4-10). The report concludes.:;‘w,

"If the coal must support the entire transportation sySCen LOSt,n
‘the transportation of coal from th'. North Slope of Alaska. to. :
Japan appears to be econonicelly feasible only from easxly minedv,
areas which are close to an ocean shipping port. In the case of
the transportation cost sharing by other users, or by government
:‘sub51dization, the prospects of the northern coal exp101tation
' WQuld Se enhanced "o ,

One recent teport by Hennagin (Ref 4—20) evaluates the mining and . trans-

' f.portation costs of -the Beluga coal deposits. The assumptlon tdken for these
.cost calculations are: (1) the surface mine site is 15 ‘miles. from’ tidewater, -
% the coal is mined, washed, slurried and transporced by pipeline ‘to tide~:

Jater where it is loaded on ships as a settled marine slurry; and (3) the
. coal 1is shijped te rorthern Washington, reslurried and: pumpéed off the ship -
to dewater*ng facilities. The ‘conclusion was "...Beluga coals may become
‘an. economital enerby source in the not too- distant future " R .

\

.‘ “. .. : i. ‘- : .

L

- One cost - 1ssue of great 1mporLance to Alaoka is the cost" of a sulfur scrubber.. S
sUC 2 Oae ‘report .estimated that the generation cost of electricity will be! increased
o " by ‘about lsm'as a result of the addition of a scrubber (Ref. “4=21).  With ©
the low concentration of sulfur in Alaska coals air standards can be met
.Without this expense.* An excellent overview on the complex subJect of" flue-'~
gas: desulfurization 1s glven by Hollinden and Wells (Ref 4-22).

o

LY L N
‘ :
R

“The economics of solvent refined coal has bcen evaluated by Chastain (Rei.'j
4-~23)+ . The 30-year levelized- energy cost in mllls/kwh were determinei for
'18 case studies. The- conc1u51on was:

.'i"*Recent Clean Alr Act (1977) Ameroments apparently will place serious limi—
tations in the eco"omic use of Alaska s low sulfur coal ’

C112)
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fThere are two major potentlal export markets for Alaskan coal
~ Coast’ and- Japan,”

‘glven. the government. pollcy of forcing conversion of all oil=or- gas-powered )
The Japanese currentl) are purchasing o

.. steam ceal in the future,
s dn have been tentative so far. -
'_Japanese would be high grade steaming.or coklng ‘coal.

CMIn view of the apparent technical and economic attracfiveness

- of using solvéent refined ceal as a. utility boiler fuel ‘it appears
that every effort should be ‘mide to move this technology toward
commercialization so that it will be available to play a parc in-
supplylng future energy needs." : :

_The various fees, rertals, bonuses,‘and royalties charges for coal explor-’

ation and production on State lands are given An Table 4-‘1

' EXT:;RNAL MARl\E.f.‘ ‘ ISSUES -

The u. S West;
The U.S. market 1is more favorable at the present: time,

electrical generating systems. to. coal.
large ‘quantities of cokrng coal from Australia to supplement their own

domestic. supplles, “however Japan could turn- to ‘Alaska as a supply source for- -
All discusslons of a project to, supply coal ‘to’

A product of particular: interest to’ the i
 The closest available

_source of such coals in Alaska are the Herendeen Bay/Chignik ‘areas’ on the

. with studies being performed by Stanford Research Institute,

B - Alaska Peninsula and, possibly, the Matanuska field near..Cook” Inlet. The

former field is 'small," undevelopeo and may be tied up in federal selections
for '"national interest lands'. The coals would have to be’ developed by under-_n
ground methods and ‘would have to be washed to reduce ash, .Thus, nelther of .
these developmen's appears to be very likely in the near future ’

Analy31s of the West Coast market for Beluga coal is: only JUSt beginnlng,
Batteile

Institute and .some private companies. WOrk is still prellmlnary ‘ard further _'

‘work w111 be done by this prOJECt team in the second phase of tne pro;ect.

:between Beluga and- Docky Mountain coals are ‘close,
~is performed however, it is difficult to determine whether there is a net
-cost advantage of Alaska coal to West Coast users,
" Also, ocean shipping costs are less escalable over time than rail shippin
" costs.

"San Diego Gas and Elecrrlc s consideration of a major. coal flred facrlity in

' Faja California across. the Mexican border.
‘to consider potential pollution problems’ bearable given the opoortunities
fer employment such a facility would -create in Mexico, as well as

Lk

needed in Baja.

"jSince rail transportatlon is hlgher 1n cost than water transport for equal

dlstance, it is believed at: present that the transportatlon cost: comparisons
‘Until complete ‘research

con51de*ing all cost.

Long term shlpplng contrarts can be wrltten IOL ocean transportatlon,
but not :so for rall transportation. : . S

Ocean’ transprrtatlon is one factor that is aavantageous for Beluga coal in ’
The Mexican government appears
providing extra electric power for a water desalination plant hhich is
Addltional potentlal users of Beluga coal appear to be

utilities in Washlngtrn ‘and’ Oregorn,’ with possible plant -sites at or near
existing port facilities on the Columbia River. Again, water—borne transport

-'would have a not1ceable advantage over ex1st1ng raxl links.
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In conclusion. it appears that external nar&et is9uos associated with coal
~development in Alaska are extremely impertant, Although Alaska can use
- "its own cpal successtully for electric ‘power. generation, ‘the’ Alaskan market
. s small but still significant. Considerable ‘attention should be- given to - -
" to In state and export markets in future phases of this: project.A ' .

FURTHER IVFORMAIION NEEDS

':_'With the substantial coal export possibilities that exist in, Alaska, much
information is needed in order to assure growth that iy both. economically :
hand environmentally sound A number of . these requirements are listed below.;

'l;~f*Market studies of the Columbia River basin to. the new. seaport at S
"f‘Lewiston, Idaho, as well as Pacific Rim countries ‘should ‘he. intensi-
fied, not only for .raw coal, but for processed coal (high Btu) and
ifsolvent refined coal products. e : :

‘2.‘:.More information is. needed ‘on Alauko 8 relevant envi ronmentaliis5ues_ﬂ '
' . and their’ impact on coal development. S S

3, The various land tenure issues that might affect Alaska coal development
: vneed to. be’ catalogued. : . B

4. vInformation on. reclamation in Alaska 1s currently limited to the Usibelli
: . area and, more recently, the seeding program long the pipeline. More

' information is needed for other areas of the. State that have different

" climate and 'soil conditions :

5. - Sulfur scruober tecnnology and costs are needed for A]aska s very low -
’,'sulfur coals. National regulations may require scrubbcrs even_ if airs.
- standards. for sulfur emissions can'be-met.. The advantages of using
- Alaskan low sulfur coal 'in fluidized bed burners and magneto-hydrodynamic
plants should be - determined. : .

6, . -Since a strong interest 1n a coal fired combustion turbine has been
““noted 'in Alaska, more information is needed on the operating history of *
“”grinding coal’'to a 5 micron size and burning it in a combustor.

.~ Information 1is especially needed on the operating history of the heat .
-+ exchanger, as well as on the. operation of all components as’a single
'V_system . . . o

- 7. A review. needs to be made of all coai recovery, storage t*ansportatior
" processing and - generation technologies- those that are applicable to
~ the Alaskan environment should be identified o -

'8.»‘.Informatlon is requircd on the’ relative costs of different technological
', ‘solutions to the probleéms of recovering, transporting, and generating
- electrical power using-Alaskan coal, with special attention to: the
: ‘s1gnif1cant advantage as soc1ated with the low sulfur content.

. 9, " Coal research underway iu the Lower 48 is. frequently not. directly appli-"
' cable to the Alaskan low sulfur, high moisture coal. . For example. . o

e
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’solvent refined coal yields products (liquids and solids) very low in

-sulfur and’ ash-and more economic to transport, which are very importanr
to Alaska. Eastern coals and Wyoming coals have been .solvent réfined
‘and analyzed in a ‘plant in Alabama (Southern Service Company, Inc.), but'

;‘”‘ not _Alaskan coals. Samples of ‘Alaskan coals should be sent to ‘4labama

(or to the SRC pilot plant” at Ft. Lewis near Tacona, Washington) for-
refining and analysis with special attention to obtaining technolooy

~suited for Alaskan coals. An' operatino temperature;,. ‘Pressure or. rta-

‘iyst modification, or perhaps an equipment design change ~ ophastsing ash
removal might be applicable to Alaskan coals, .Alaska is o close to a

" major. coal export situation that a technological breakthrough could pay d

dividends to the State lono after Prudhoe Bay oil is gone.

For. the long term, the feasibility of an Arctic petrochemical industrv L
based on. coal for electricity, spaceheating, process heating and as the

,raw material for various synthetic chemicals should be examined
eI
s jPenninsula should be studied for possible local use.“

The - low—volatlle high energy content bituminous coals on the Lisburne

More geologic field work needs to be done to identify coal fields,i'
their aerial extent, ‘quality of" the coals . and a better estimatre of

~;the actual reserves - Our biggest lack is a good information base. L
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- of non—fossil fuels._ ‘Because so much of Alaska' s, mountain terrain is exposed
. to a'marine or transitional climate, ‘the hydroelectric potential of. the State

, CHAPTER 5

NOV—FOSSIL FUEL RESOURCES

‘VIIN(T.RODUCTIO‘N

y‘In addition to’ the 11rge reserves of fossil fuels described in the pre\ious
! chapter, Alaska has”a substantlal potential for development of a wide variety

is. enormous. Many areds around the State, including both sedimentary aﬂd hard :
‘_rock zones, are considered to have substantlal potential for uranium development

" _although exploration has only just Begun. ~Alaska's p051tion.astride ohe of the T

. areas. Daily tides running over 30 reec along -he Southcentral coast create

"-‘cimultaneously over  the méxt 20 to 25 years. We have tended . to concentrate

' most-active tectomic zones in the world sreates considerable votenr-ar for -

.. geothermal energy. “Much of Alavka 5 coastline .and ‘some 1nland areas are .

- exposed ito winds in excess of 10 knots throughout the year creating a major A
opportunity‘tor tne development af w rd-generated electric power for remote -

; fstlll another possible energy resource

7o Not all ‘of these energy resources, of course, are llkely to be developed

our attention primar’ "ly on those’ resources which: are likely to be most sig-
nificant in the next twe decades. Nevertheless, Alaska has the opportumity
. to develop a ‘diversity 01 non-fossil energy resources, many of them renew-
" ‘able, in years to come. ' -
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oy e  HYDRO -

. RECOVERABLE RESOURCE DESCRIPTION BY SITE

"Alaska?s.uhtappedihydtpelectric‘ﬁbwef‘résoﬁrées far exceed those of any other

state irn the U.S. “Along an arc exténding from ‘Southeast - ilaska to'the Alaska .

“-Peninsula in the Southwest, moisture-laden marine air ‘strikes mountain ranges .
-on or near the.coast, The result is thousdnds of rivers and streams which -

flow at high speed to the sea.:. Interior mountain rangés. in the Yukon water— "o -

. shed -providé additional hydroelectric potential.) Relatively little of this
potential has been utilized so far. Only about 127 (1975) of the State's

>‘ ff electricity needs comes frem hydropower. Existing hydroelectric sites of 2,57

‘megawatts or greater are listed below: = -

S S S _° Sitef(ﬁégawatté of
~Community Serviced #v .0 Hydropower Site ..’ Installed Capacity}

, Anchorage .. . " . Cooper Lake. .- . 1%
" Juneau - S . . Snettisham (Speel.. " - 47.2
S T RIver): e L s T
- Annéx Creek ... . . = 2,8 .
"Salmon Creek ' 2.8

Sitka 1. " " ‘Blue Lake Dam 6.0

Ketchikan - C ' b"Béaver_Falls : 5.2 .
e ‘Retchikan = 2

V ﬂetlakat1a *:.;Vf: ,.' : _Pdrple Lakél“ e . 3f0.!

: Inyentotiés have been made of additional,potenfiallhydrdéle#trié sites of all -

' sizes as discussed and documented in Volume 2.' For -example, the Alaska Power

"Administration, in a 1968 study, determined that there weré 76 lower-priced

hydroeléctric sites'of"Z.S,megawatts,and 1érger’whiéh could generate a total .
of 170 billion kilowatt hours (kwh} of electricity. This 1list. resulted from .-

. a review of 2,000 sites: in the state where hyd¥opower could be prodﬁéed.‘i”

*+ To.limit our analysis to a reasonable number of potentially récoverable sites, - . .. -
. we began by concentracing our attention on the 39 undeveloped hydro sires that

< had been recently (August 1976) identified and analyzed by the Institute of "
Sccial and Economic Research (ISER). at. the University cf Alaska. -These sites ' .

and their,probaﬁle sizevand’cbstf are shown in. Table 5-1 ) (Ref, 5-1)

*The Alaska Power Administration advises that: (1) in its view, ﬁherébsf'daEfo

presented in this table are misleading, particularly with respect. to several of

,thé‘smalLe: projects on' the list which, baSed_Jnvpreviousvévaluatiqns;.wouid-be~  e

~much more costly to develop then-the Upper Susitna Project. for which ISER has .
doubled or.tripled costs determined in a thorough feasibility study ‘by. the = =
'Corps of Engineers; and (2) based on demands, additional projects such as = .. : N
Wood Canyon, Yukon-Taiya, Woodchopper, and Chackachama:should be considered - -
‘as ''potentizlly recoverable sites” in context of the present study.

Lo




Table 5.1

. Capacity and Cost of Key Hydraeliciric Projects

453,503

PIETTR

" rrime: ) - R - o -
) I ) o o CAparity (K\.‘).I . Energy “Total” - ‘Capltal Cost Per
" Region/krealbroject A lnstallgﬂ' “ Prime gy (0008) “ - . Brime 74 Iastalled ki
Aﬁ‘chong"'-rahbanks g ) . g : S }
. Susiins l‘rojcct L R R et S ’
. Watans T 792,000 353,880 .0 3,679,908 - . 2,297,700 6,493 2,901
Dew! )V Canyon 776,000 . 1344,750° « 3,020,610 17 1,3%,100 3,080 1,590
Total . 1,568,000 698,630, ' 6,119,588 3,531,800 - 75,058 1,28 -
Smxthcrntral—.\nrhorage—"'
Fafrbanks~fordova= . . <]
Valdez-Z1n ST R A :
Tebay La ) 64,000 " 37,150 L20m, 110 - . .-
Power €reew . - 2,000 3,725 32,601 11,610+ . 3,117
| Shecp Fiver Lakes: . 4,000 2,540 22,250 L 6,520- 2,587
" He Fawa Creek 5,000 | 2,550 22,338 3,970 7 1,457
Solozen Culch 12,000 4,440 - 17 3g 497 19,972 4,498
Total 97,000 - 43,405 380,210 DR :
. Kena! Peainsula . . .

. WBellse Jusn Lake £0,000 - 21,0600 164,500 - 45,555 2,169 an
Snow Povar < 60,000 31,900 . . '279,500 87,70% 1,809 462
Bredisy Lake 125,000 - 51,400 435,000 89,835 1,748 719

Total 225,000 104,300 913,000 e RN
Kodtax . } oo DR T P P . Lo
" Terrce Lake . 20,000 7,220 63,250, - 404370 - - 5,591 So2,018
Southeast
Hcllnrnzln e N e S . : .
"Purple:Laza Pehahuttauon 1, «00 M)D . 17,520 1,134 2,835 818
. Moszler.Lake 4,000 2,000 - 16,980 6,830 3,415 1,708
Toul 5,600 2,400 34,500 o .
l\blchﬂvv\ . N S . : . Lo o
Upper Maliorey Lake' 10,000 4,700, 141,172 9,035 S 1,922 90
“Swan Lawe : 15,000 7,700, 67,560 < 22,990 o zs;', 2,190
Lake Grace . . © 20,000 11,000 24,600 32,351 ‘; 70 - 1,960
Total, -45,000 23,800 202,672 ' S L
’ Pcu'rw.u"- ranycll» : ShoL T . : o T
© o Anita o : 4,000 2,100 ig,33% 5,871 . 2,796
< Anits and ek Lakes 8,090 3,830 .. 33,550 9,128 2,382, R FEL
‘Virpinia Lake ’ 6,000 " - 13,0006 " 25,280 7,970 12,357 Tl
Sonrise Lake . 4,000 2,560 21;0m 4,174 1'73;3 PN I
o Ruth Lake. 16,000 7,930- €7,060 23,355 2,938 1,460
o lryat VL L‘Lr‘ lxp.uwxon 2,560 oo 2,504 . % HDQ '“ ,000. - 1,760
L Cdscade Creed L . ‘15,000 5,100 EURLT 22.,98% h 50“_% 11,830
Careade Crech 11 26,0000 47700, 196,602 21,335 - YT TR R
~Scenery Lake .10,000- 9,100 19,736 22,310 ! 2,452 7 1,29
. Totar 105,500 $1,760 : . S ’




. Table 51

(ébnﬁngéd)”‘

P

N Regidn)ﬁrea/?rojéck

Capuelty (k) 1
Installed

Frime

Primg
"Energy”
(MwH) -

Total

(eocs)

- Capital Cost Per‘

Prxme XN

-instatled

Southeast (conLXn\mﬂ) .

Jurieau _
Snetcf{shan Fxpanslon 1
Sacer!shan Frpxnslan Il

< . .Total:

: Sl(kn L
: Lake Irina
Creen Like
“Lake Dlana
UMLK Lake oo -
" .Four Falls Lake : °
“Carbon Like
Takatz Lake -
< Total -

Hutﬁea IR
Unnarcd Luke

Sknguay ' ;
T Goat Lake '

. Tolal Rnglon

Nerthwést
Unaluy tece
Auvlk Rlvcr

50uLhchr
DJXlt«g\nm
Lake Elva
Bethel
Klvarallk River
. Tuzal

Totnl chlon ‘

. STATFhIDB TUTAL

22,000

" 27,000

13,000
14,600

10,000, -

16,000

6,000 -
- 18,000
" 20,030

87,000

*'9,000

. 9,000 -

237,900

14,000 ~

2,500 ..

16,000

“38,300

1,916,000

RN

18,607
. 30,365

C 1,79,

6,600 .

4,585
8,000

3,000

6,830

10,000 -

© 40,805

4,650 -

RIS

157,840 .-
6,800

1,240

18,200
19,440

853,555

1250,400.1,037,635

103,000
162,997

265,997

. 15,680
57,816
40,165

76,080 -

26,250
199,822
87,600

357,453

w040 -
38,982
| 59,568

10,825

159,222 -
174,

J,Gu

2,497,142

9,093,187 - .

21,000
116,000 -
~ 38,600

3,665
18,050 .

9,70

18,750
4,268

19,260

26,600

10,435

9,340

19,725

6,690 - '

74,485

2067
2,735 1
LT

L nan

860

1,251 -

-2, 321

Ay
2,840 7
2,660

2,901

s, 395

,093‘

1,222

“1,28%
970

C 1,172

1

1,067
1,330

T

1409

2,87

‘2,088

To1,016 ),

S “Installpd Lavac1ty“ is the totaT of ca
Similar kinds of apparatyus such
win a station or’ syste.

" Iln.'..-

,2;_‘ All costs ere based upon 1970 construrt1on rates.

Source:

RPN

pac1t1es as. ShOnn on t!
as generat1ng units,
It s also. des cribed as’the
ite capacity" is based on the Towest w
Ci.e), the hydroelectric-

the most udverse hydrauli

ater ‘available
pover ava1lab1e from a. D]ant on
ic cond1t1ons

he namep]ates of
uurb1nes ‘or other enu1pnent
“design limit of the fac117ty“
over‘a nimber of years,

a cont1nuous bas1s under L

Electric Power in Alaska, 1976-1965, tnstitute of Social and Economic FResearch, Uriversity of Aleska, Alaska: Auqust, 1976, .
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'James v. Willlamson, A831stant Manager o
" Western Design Office. N
" R. . Beck and Associates
200 Tower Building

Sezttle, Washington_ 98101

'._(zoe) 622-5000

Carl Steeby, Consulting Engineer

- Retherford Associates .

6927 01d Seward Highway -
Anchorage Alaska 99502

‘1Da1e Rusnell, Chlef

Power Development

:-j Dept. of Commerce & Economic

Development

- Div. of Energy and Power Developmentf
5 -7¢h Floor, Mackay Building
. 338 Denali Street.

Anchcrage, Alaska 99501

"_Electricity consumption in ‘the State in 1976 was- approxlmately 3% billion kwh,
_“with projected consumption estimated to reach: 10 to 22 billion kwh;year by i
- 1995 (Ref. 5-1) and. 15 to 58*%* billion kwh/year 'by. 2000 (Ref. 5-2). -The
‘resource obv1ously is in excess of Alaska s needs for the foreseeable future.
“.1n this context, the term "recoverable"
' what is technically and/or economically. feasible ig far beyond ‘the range of in-
"%tate demand well - 1nto the twenty—first centur}.‘ : o

resoutce takes on a new meaning, since

: To assist us in ranking hydroelectric sites and in predicting where hydro- N
o electric _generation may occur before the year 2000 a number of recognized
' ‘duthorities were consulted., While 39 projects were used as a starting base,
© the ‘communication to the" eXperts carefully notéd that they were not limited
" to these 39 prOJects and were requested ‘to-add ary-that they felt would be'
;:appropriate.- Many potential ‘site locations were added by ‘the : participants.
“'Specific sites expected -to hdve capacities. of less than 2. 5 megawatts were o
< ﬂfincluded. Experts who participated in this analysis were as follows. - ;

’George R. Robertson (and staff)
' Colonel, Corps of Englneers

District Engineer
Department of the Army

- . Alaska District
. P.O. Box 7002

Anchorage Alaska. 995lb

Robert Cross, Administrator

- -Alaska Power Administration

Box 50

}'Juneau, Alaska 99802

'While the ehperts made a number of comments on specific hvdroelectric sites,
>-”Lhere were additional general commerits made on hydroelectric energy generatlon
'_1n Alaska Some excerpts are given below.> : - o

7"**Thls 58 billlon 1ncludes possible energy 1ntensive industry plus National
.Defense System plus. utllities but ISER report included only utllltles-v_




The list is our assessment of those pro;ects which may or. may not be
developed prier to the year 2000. Had you asked my opinion of those
... projects which would be on line prior to the turn of the century, .the ‘
i . listing would change consxderably. Obviously, the fature’ of hydro- )
. electric development .in Alaska is dependent upon.a number- of ever changings
" variables. The answer is not simply that of economics. There are many. -
- . projects which we believe to be economically feasible. However, : '
_ .. political and environmental cons1derations, or financial constraints may
',preclude development ‘of -these projects. . The present d~2 land proposals
before Congress- could have ‘a profound effect on projects which- may .
otherwise bse quite feas1ble. In additior, it 1isg essential .to keep in
mind that, the present -national commitment to solving our energy’ -
‘.problems may indeed spawn energy alternatives ot only to thermal. gener-
" ation but to hydroelectric as well. This was certainly the case with the - .~
Bradley Lake hydro . project which looked very promising before the natural .
gas discoveries in lower Cook Inlet ":- : A '

"The listing of 39 hydro proJects obtained from the 1976 Institute of
Soc1al and “Economic- Research (ISER) study does not . con51der the - 1oad
" demand of ‘a specific area. Foi instance, there are nine projects
. :listed whlch ‘could provide. energy for- the Petersburg-Wrangell area .
and yet the’ energy growth rate of the ares 'is not- sufficient. to
f’requ1re even a. quzrter of the energy potential of ‘these 81tes prior )
to the year 2000. Consequently, our conclusion would be that at least .
seven. of " those’ progects would not be developed within. the duration : . o
of this century.. In addition to your. list, we have added .some other R I -
: ‘prOJects which may have potential for development."f” : »

"y must summarize. that there is suff1c1ent hydropower potential wichin
" Alaska to satisfy our energy needs for a considerable nuuber. of decades.
At least 700 potential sites have been previously. 1dentif1ed ‘Realiza-— .
tion of this resource, however, is dependent on a’ number of elements .
" over which we have llttle control " A :

.v Of the 39 pro;ects listed in Table 5<«1, ten were elininated because not one'_
' single expert thought that ‘these projects would be developed for electrical
generation before year 2000. For all ten proJects listed below there was

.

- Anvik River - . =~ . AUnalakleet ‘ S e 14?OOQ'§,"T'; 6,800

. -either 1nsuffic1ent demand and/or the need for long, expensive transmission
' " lines to-a small load- center: - o S ‘ :
N : R T TR LR T R o 'CapacityV(hilowetts)_- 3
:'_-'I-5 » . . " Hydro Power Site - .-Community Served .. =~ . -+ Iostalled - 'Prime -
Tebay Lakes -~ -~ . -Cordova S © 64,000 . 30 150" o
S . Anita Laké ‘- " Wrangell - = - S0 45,0000 20100
I‘ 7. . Ruth Lake _ .~ ‘Petersburg = . P © 16,0000 77,9507 :
‘ R ‘Scenery Lake .- Petersburg A 18,0000 9,100. L
Lake Irina . - B . Sitka. - - . S 3,000 1,290 o
: Lake Diana = . 8dtka o 0 ©.10,€00. . 4,585
I . "Milk Lake ' .Sitka ¢ ST © . 16,000 - 8,000 -
. - Four ‘Falls Lake = 8itka . 8000 3 ,080°
Carbcn Lake - S Sitka R 018,600 o 64830 o
o




. might occur before the year 2000:

£iscal year 1978. Additional loan applicationg are pending for:

- i Continuing with the process of elimination, an additional seven projects were -
" “determined to be highly unlikely;forvprqduction‘qf-e;ac;ricity before the year
2000 because better hydroelectric options are available in the area under
_consideration, insufficient demand was predictoed, or other reasons. . Of the

seven projects listed, only one of -five experts felt that~electricél-prOduction_'

. Hydro Power Site - | Community Served © " Instalied f’jﬁf"jPrimgv

_ Sheep River Lakes * " = goraous . T U4,00000 . T 2 540
“ No Name Creek ' . ©.. .. Fairbanks c 5,000 coT 2,550
:. " Nellie Juan Lake - " .. Seward ..~ o 40,000 . - 0021,000

. Anita and Kunk Lakes.. - Petersburg/Wrangell . T 8,0000 o -.3,830
. .Cascade Creek II =~ . -.- Petersburg/Wrangell . 36,000 = .

Seward 60,000 © -l 31,900

| ‘ ~+own0 17,900
Sne;tiSham Expansion II4‘>f,7Juneau\.'- Lo e 18,607

.;1;iﬁe:temainin3122 prbjéésthere,gfdupéd atcordiﬂgitdvthe’qﬁmhar‘of experts i
" who believedfdeVelcpmént.would occur’ before the year 2000 ‘t.ien further :ranked -

. based on the comments of the experts. The results of these rankings, alcng with -
"a_samplinglgf'their comments, are shown in Iable"ﬁ—zg A number ofvadditicnal'v

projects are listgd'in Table 5-3).

. The hydroelectfic*projécts listed ih.fablés‘S—Z and 5-3 are shown bn]thé map. in -v,
. Figure 5-1. ... .- : - - . , . )

| CURRENT PLANS FC> DEVELOVMENT

:fTHe'Stéte,of:Aiaska Hés*been?involved in the development of hydroelectric .

Projects through its Water Resources Revclving Loan Fund (WRRLF) sin¢e fiécd1»3'

 rj'year”l977. .The first loan: ($450,000) was approved in October 1976, for
.vfeasibility'investiga:;ons and to prepare the du¢umentapion required- for

f”‘fPetéréBurg‘($900;000);'for'the e*pansiéﬂiaﬁd’tepéir,6f the»\’*‘”

* -Blind Slough Project. . : ' KRR S S

" : Junéaui($560,000),"to_upgradé'and-automate’théit electrical diétribu¥;w‘ e
tion system. o T o " : ho

i Ketchikan ($420,000), . for féésibilicy'iﬁvestigAcibns'and’rrc'licensiﬁgw" o
.~ documentation for Upper Mahoney Lake, Swan Lake and Grace Lake, with' - e
- . major interest in Swan Lake. - = - ' : TR

Kodiak ($420,000), for Terror Lake. . . . . e e
) Pécérsputg’and'w;angellw($420;uoo),‘farjaffeasibglity_stady«offéhéj'; _
- possibility of ‘using ste Jakes'(Suprise,_Virginig-and Thomas*ﬁ&y)f‘x S

between. the two communities and conSt;ug;ingla'pqwer‘iptergie,"; A
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B HYDROELECTRIC SITES SCREEN!NG

H?xyvji

N Yeé

Table 5»2

" Earliest &
7~Latest Esti—
- mate Decade
T for Develop—
_'lment

‘ Excerpts from Commence by Experts'

':Bradley Lake:

(Kenai)

Southcentral;”f”“

Watana

(Susitna) -

Southcentral
-1Devil's Canyon '’ = -
* (Susitna) =~
' Southicentral

SolomoﬁtGﬁléh'
(Valdez) . -

Southcentral

" Lake Grace

(Ketchikan)

" Southeastern:

Green Lake '

(Sitka)

. Southeastern o

Snettisham

‘Expansion I
-(Juneau).

. Boutheastern
Purple Lake -

Rehahilitation -

© (Metlakatla)" '

- Southeastern . - -

" Goat Laké“~

{Skagway) -
SoutHeastern

Tcrrﬁr Lake

"(Kodiak) .
Southcentrai .

-‘Hassler Lake
Southeastern

792

f;;?és-ilif
i;ié;?i
o

TR

120

j1980 2000

©..1980-2000 - |
‘... lir o 'the-Susitna Rf--er which' 1s. econge-
: fmically feasible by itself. oo

-1980-2000

"Could be exclusively for Kenai or

s 1nterconnection with Anchorage "

"Only apparent single project .on _

 ‘"Economica1ly feasible only in =
" .conjunction. with other upstream -

o development._

. 1980-19%0
"~ 1970-1990
1980-2000
. 1980-2000
1970-1990
1980-1990

5 1980-2000

1MI3C}::5» .

_:"Oﬂe of the betrer s1tes iu Va‘dez L

area

’ ‘"Awaiting FPC Llscense"

‘"Ketchikan load - growth may req;ire
) thls expensive project "o

) *"Insufflc;ent demand " "Green
. > Lake should: supplv Sitka power—',
. needs to year 2000, wo -

:"Future 1ncrease in fuel may make
-electric heat viaple and. require

accelerated ‘coustruction.” "Not

Hif Capltal moved "

-T"Insign1f1cant amount of energy.

"Best alterqative for Skagway."
"Only alternative.to thermal, but;
demand may be 1nsuffic1ent."

‘"The only apparent alternarlve in

&mnktohmhcwttMnml

"'generation.".J .

- "Constructlon should follow closely,j“
.after compLetlon of Chester Lake,"




fReglon

‘Project

(Locatlon) :
- Yes

M),

_ Table 5 2 (Commued) s
HYDROELECTRIC SITES SCREENING

-Earliest &
- Latest Esti-
.mate Decade-,
. for Develop-

- ment.

’fSwan Lake"

(Ketchikan)

. VSoutheastern -

Upper Mahoney‘v Ce 3
L. “Lake . . L

- (Ketchikan) A

- Southeastern '

| Takatz Lake. . . 3
. (Sitka) ) _
. Southeastern - .

Cascade Creek 1° 7\'3‘

:lPetersburg—Wrangell)
+ Southeastern .

Virginia Lake .~ 3

(Petersburg~Wrangell)

:Southeastern

.. Sunrise Lake -~ 3

(Petcrsburg—Wrangell)’

' Southeastern AR

Lake Elvai," f'e" 2
-~ (billingham) . '

'Southwestern"

i'Kisarallk R1ver 2
- (Bethel): =~ - :
;'Southwestern,

Uhnamed Lake .2

(Haines) ,
Southeastern.

‘Crystal Lake =~ 2
-~ Expansion ’ .
.(Petersburg—Wrangell)-

’ Southeastern

_ Power Creek - - - 2
- {Cordova) T

Southcentral

2.5

25

1 ;"‘1930;1990;,‘

.2 1980-2000 .
20 . 19902000

15 1990-2000

6 . 1980-2000

4 1980

19807 ¢

36 1980

9 1980 -

1980-1990

12 1980-1990

REL T

'Excerpts from Comments by Experts S

‘"Load growth may‘require this expen— .
fsive project. : L .

MPerfectly valid project, but mot . -
‘as attractive as Swan and’ Grace," '

“Perhaps following Green'Lake,"

"Actually believe Cascade ‘Creek .

'_~w111 be - developed in siﬁgle stage.

"Seriously questlon merit o Y"Iflh

- damand dictates."

“'ﬁpresently beiﬁgbcoﬁeidered;u*-

"Question ‘economics" | "Expensive,'geﬂ

‘but the only alternatlve ‘to diesel "

"May be good pro;ect to replace

"~ thermal in Bethel area.
“Question econxmlcs."

"The only alternative to thermal in
the area, but demand may be

: insufficient.““ '

’ "Presently being con31dered "
.. "Petersburg has rejected the pro-
-)posed expansion .of . Crys;al Lake. "»f’

"DifficuLt slope stability
"problems.
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ADDITIONAL HYDROELECTR!C SITES IDENTIFIED BY EXPERTS

Timing :

Chester Lake - ~w__:**' o
'(Annette Isl: nd)

Black Bear Like ke
-(Priuce ovaeles Is.)..
”vReYnolds Creek fA".,ll'f

..(Prlnce of Wales)

Ta21mina River .fiew"51t~ -
’-(Southwest)

"Chackachama "FQ ikft.366 ‘wtf
‘(Southcentral) o

Crescent Lake = - . 41
(west of Cook Inletl L

‘Mlneral Creek :'jgif
- {Valdez) e o

“Goat Creek o 200

(Petersburg~

‘lWrangell)_v‘
Crescent Lake -,_ﬂ'~» 6
. -(Seward) ' S
Grant Lake R U ke

- (Seward) = ¥

WestﬂCreek. - e f21‘:f

* (Skagway)

,197o'sf

,198035

'>1990fé?7:‘
'igééféf'
s e fu .s’jﬁ?,sju‘ré;i ‘a;-gelo;@r.; we
e
QiléQOis

}:1980‘sv
~.1980's -

:3*1930?5__3'

1980's

Comments* '

v.Definite project repprt nearly
’_completed ”:’“

-t Prel1m1nary appraisal scheduled
.+ 1977, To serve Klawock Ctaig,
s Hydaburg..‘u; ‘ . -

Prelimlnary appraisal scheduled :

- 1977,

o Prel1minary appraisal scheduled
f_1977 .

‘Could tie in with Chackachama '
‘location.

’Could follow _Solomon’ Gulch.
‘To serve Valdez.

5 Could 111 long range energy growthl:.' »

for Petersburg—Wrangell area.

Eper"y for Seward maybe, however,
“lake 1s being used for recreation
May conflict.-

: ,To-serve Sewe;d.'

'm;'Tp‘serve Skagway.

-*One expert reports ‘a strong indicarion that etther Wood Canyon, Yuken-Tiaya or

Woodchopper will be needed and justified by the year 2000. Another suggests Lowe

Rlver «could be a small run—of~the-river project.,'

L **PrOJects are’ small - about 2 5 to 10 megawatts.

s
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~ The State of Alaska is also very interested in: the hydroelectric potential of -

- the Susitna River. The'Fedetal,WateffResqurce:Develgp@?n;’Actﬁgives the Army .-
- Carps of Engineers statutory authority to study the feasibility of the Susitna " .
Project up to $25 million. A unique section of the Act allows State financing . . - .0

. of the project, although the Corps does the work. B : '

There are several concepts for the . Susitna Hydroelectric Project, The Corps
- of Engineers concept has two stages. The firsc stage requires the .construction
of an 8l0-ft. earth-fill dam near Watana Creeck -about 46 miles-upstream from the -
" Gold Creek station of the Alaska Railroad. - Installed capacity would be 792 o
megawatts:  The second stage would consist of a 635. foot concrete thin-arch dam
- -at -Devil Canyon,’ 15 miles upstream from Gold ‘Creek. . The'insfalied1capa¢ity, '
--would be 776 MW, thereby giving a.total installed-megawatt .capacity-of 1,568

‘MW.  The power would be transmitted to Anchorage using a 345 KV.double circuit

line and to Fairbanks via a.230 KV single circuit line.

. The Kaiser: concept of.the Susitna Project involves three stages. -.The first’ - -

- i’ an 800-ft. concrete-faced, rock-filled dam about 20:miles. upcteam from Gold -
Creek. . Installed capacity would be 700 MW. - The second stage would consist of - -
~an 185-ft. rock fill dam riear Portage Creek, 12 miles upstream from Gold Creek, .
. with an installed capacity of 163 MW. - The final stage'wouldbinvolve construction . -
of a 600-ft. rock-filled dam below Vce Canyon, about 65 miles above Gold Creek.

... The installed capacity of ‘stage three would be 445 MW, yielding a total capacity::
- for this’ coiicept of 1,308 MW. Power would be transmitted to Anchorage via a. . -
230 KV double circuit line and to Fairbanks viaa 230 KV single circuit line.

_A third proposal, offered by the Harza Engineering Company, involves four - ‘
stages - the initial (Watana) stage would yield an installed capacity of 500 MW.
The second,. Devil Canyon, phase would have 600 MW of .installed capacity. | The -
third stage ~ Vee, Denali - would add installed capacity of 400 MW to the )

“-project.. The fourth or "ultimate" stage would double the total initial instal-
led capacity to. 3,000 MW,*'Accbrding to Harza Vice President Richard Harza,

- the project "should be of a size compatible with the anticipated growth and

" the repayment‘capacity_bf’thevRailbeitfutility‘cbmpAn%es; No dependence should.

be placed on special loads". ..

In terms of its size and cost, .and of its effects on the most heavily populated -
part of Alaska, the Susitna Project is extremely important. On June 16, 1977,.
the Alaska_Power’Authority_(APA) agreed‘to'award’$100,000 to the Corps .of - '
Engineers for a "Plan of Study” and to fund ‘jointly with the Division of Energy -
and Power Development, an analysis of{energy“ecdnomics-in.the‘Railbelt corri-. . -

- dor along the Alaska Railroad right-of-way between Anchorage ‘and Fairbanks, -

‘at a, total budget not to exceed $70,000.
APPLICABLE ‘TECHNOLOGY

- The era of great dams was initiated in 1936 with the ‘construction of the Hoover
- Dam.. It represented a. bold concept challenging advanced technology available -
at the time. It was 20 years before any higher -dams were completed. Leader- - -
-ship shifted to Switzerland, thenm to Italy, Canada, India and to Colombia. -
" Today, .40 years later, still higher dams are under construction in the Soviet

" Union and Mexico (Ref. 5-3),
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Leadershlp in the constructlon of unusually 1arge and’ important dams moves ‘”'

-i:from country, to country, with no elaim for the monopoly in technology by
‘any ‘one country. " Dam’ technology has also’ advanced with regard to materials

and type of dam. In the earlier’ structures materials locilly available- vere .
placed by~ ‘hand ‘or horse-drawn scrapers. Later, as mechanized draglincs and

'f.bulldozers appeared on the scene, larger’ and’ larger quantitles were used. i )

"The englneers invo_ved 1n the Hoover Dam solved the" technical problems assoc—

" jated with the use of mass concrete. The rise. in the cost of cement and labor

_ soon’ resulted 1n ‘the decline in popularity of massive gravity concrete
‘structures but conc ete remains the 1dea1 mater1al for th1n arch dams (Flg. S-Z)

. Out51de of Alaska, dams are ‘now smaller, on the average, with 77/ being between ,
© 15-30 meters high, 21% belng 30-100 meters high; and only 2% above 100 meters,.
-Of the dams being built, more than half are for watér consexrvatiop znd supply,
~and 20% “for municipal water supplv Only 5% are for hydroelectrlc and punmp

storage schemes.. Whlle there is a downward trend in dam bulldlng in the -~ -
United States as a whole, it is quite p0351ble that in Alaska the: trend will

) be jnst . the opp031te. As’ shown in the secreening of hydroelectrlc sites, it
”‘;fwas noted that the experts felt that over ‘20 hydroelectrlc sites. mlght ke built

for electrlcal energy generatron in’ Alaska between now' and year 2000

In the Unlted States, approx1mately lOO new dams -are being constructed

- 'annually.- Of these, 98% aré of. the earth and rock £fil1l embankment” types (see.
. Figure 5-3). Only 2% of the dams are constructed with concrete. However, 1n

Alaska there is a special interest .in the possible design of a thin arch con-

. crete . dam for the Susitna Project. . The major advantage of. thinness is the
- economy, resulting from the reduced quantity of concrete needed (Flgure 5-4) .

':The first grestressed, arched dam in the United States was built at. Nambe Falls,'
. located inm the New Mexico highlands approximately 25-miles north ol the capital
‘eity of Santa Fe, the structure uses technology of possible 1nterest to Alaska.

. A unlque method of prestress1ng the arch dam to reduce the ten51le stresses B
- inveolved embeddlng flatjacks (manufactured by Freyssinet Company, France) w1th1n,,7'hf
the mass of the dam and’ ‘inflating them (400.1bs./sq. in.) to obtain- the required -+
arestress loading. The final design conflguratlon was an arch dam with a ttin,
“'double curvature structure (Ref 5 ~4.) :

y‘Once water is stored behlnd a dam it can be released at controlled lntervals :
“through condu1ts called penOtocks or power intakes. ' The conduits direct the
~-stored water to turbines where the force exerted by the water ‘on.the turbine.
"»blades drives the- turblnes, which in turn drive generators to p*oduct electrlclty
" S0, a hydroelectrlc prOJect harnesses the potentlal energy of a river's grav1ta- -

tlonal fall.

'T'Today s technology is adequate for proJects now under cons1der°tlon in Alaska
¢ ‘and any likely near-future technologlcal breakthrough would 1rvolve only mlnor
w1<ref1nement of ex1st1ng tech-loloo

4"A very serious problem has been encountered with respect to the rransmission

_; of electrical power. in Alaska.. Transmission lines for the Snettlsham project
“near Juneau were originally constructed on Salsbury Ridge, - Winds in excess of

"_5200 mph have bcen recorded on the Rldge, also, heavy 1cing ‘was a- severe problem.'

13




-+ Source: Harza Engineering Compa_ny V
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- Even before the lines were completed the towers an the Ridge guf tered wind ‘

.. - damage and "then; shortly after they came on line, three towera ccilapsed
" Junéau was forced to rely on other _energy sources from February 1974 to L
a"fSeptember 1974, The.situation was $o severe that it was necessary to relocate Vﬁ‘~

the transmission lines to a low.r elevation.

oo Even with the relocation, problems are still signlflcant. On Ap*il 7 1)76
" ' power wag interrupted again and. inspectlon revealed ‘that. an avalanche had
. toppled a tower about- 5 mlles from the power plant._ While ‘the Salsbury Ridge "
" problem. was basically an ‘engineering design error, not:an lnadequacy of current
o technology, it should-be noted that electrical. transm ssion of energy in
“vAlaska requires spec1al attentlon._: . S

-J?Advances in’ transmlss‘on technology represent a key element in- the possible

davelopment of major Alaskan hydroelectric. power. .. It has been .proposed by ,'-5"

;7responsible screntlsts, for. example,. that it nmay be possible to .transmit
. ‘power over long dlstantes by use of satellite. If, 1ndeed this form of
. transmission dees beccme technologically feasible it could sol‘e in-State

transmission problems and perhaps make Alaska a major electr1c1tj axporter.

"However, satellite transmission technology is far beyond use in. Alaska during

this century, the time period of this report.

'There is another method by which hydroelectric energy can be truﬁSmltted, namely

in the form of an industrial, finished product; for example, aluminum.. As the

- availabil _iy. of electricity becomes increasingly scarce in the Lower 48,

energy intensive industries are expected ‘te examine the possibility of using

~ Alaska hydroelectrir resources in the near future.
| CoST ISSUES

Many years ago dams were bullt throughout the Tennessee Valley for flood '
. control, financed to a great extent by federal government fulding.g ‘The
* ‘electrical energy generated and recreation values were considered by—products.v”
TAs a result, the Tennessee Valley re51dents enJoyed very low hydroelectrlc '

costs. . Other watersheds, such as the Columbia R1ver Basin, algo- enjoyed low

- government interest rates and multiple use. (i.e., irrigation -flood control,

etc.), and again hydroelectric energy was considered "cheap" energy and indeed o
to the consumer ~ the farmer, the 1ndustr1allst, the homeowner —'the electrical o
power bills were very 1ow. S : : :

.'If a dam is built today for hydropower only, the cost of the energy wxll be_
_very high even though the "fuel" -is "free' and eperating costs’ are reasonable. »
: lhe‘rront ena capital costs are extremely large ‘ : :

Ae for cost estimates for future hydroelectric sites in Alaska'— both small ;
and large ~; one thing is certains: nagely, a lack of agreement on_ published: cost-

estimates.’ The- hydroeiectric costs in Table 5-1 are from a recent ‘publication . . o
"Electric. Poaer in Alaska 1575-1995, published in August 1976; ‘however, the .

Alaska Yower Administration and others sharply disagree with some of these

“published’ estimates.- Perhaps the only conclusion is to be very skeptical of

hydroelectric cost est 1matesf




' Nevertheless a. recent tabuiation has been made of estimated Alaskan hydro-'
- electric project ccats for ten projects which are’ given in Table S5-4, Note
j'that the’ estimates range from 21.1 to 42.0 mills per kilowatt hour’ for Upper
.Susitna -and the estimates for. the nine smaller hydro projecta range from 35

.mills to over - LOO mills per kilowatt hour. P :

In summary, . there are three ma]or costs associated with electrical energy
production in general (1) fixed .costs resulting from capital outlay,

(2) ‘operation and maintenance costs; -and (3) fuel costs.; For hydroelectric -
' projects, fuel ‘costs are. tero, operation and. maintenance costs are low, but .
- the capital outlay costs are. very great. o . S e

dFURTHER INFORMAFION NEEDS

1 'Hydroelectric power represents a maJor alternative to oil uﬂd gas as an’ energy
:fgvsource. -Although hydroelectric power .does not represent a potential Alaska

L energy. export’ to the rest of ‘the. United States at. this time;" 1ncreased avail-'
"ability and use of hyoroelectric power in Alaska can assist the rest of the
nation in meeting energy substitution goals. : :

"Addltional inFormation is: needed 1n several areas for the hydtopower option.

.

"l.,fLTo what’ txtent can hydroelectric energy replace the present and prOJected

_energy use of- natural’ gas, oil~ and coal? Siganicant examples include

enargy pumps for oil pipelines and gas pipelines, the wood products’ industry, -~

"and . the- petrochemlcal industry. Also, more informction is needed in the
po-entlal of hydroelectric energy for transportation use and electric heat.

2. To what degree can the Alaska use of hydropower for major energy intensive'"
' 1ndustr1es lessen the energy crunch in the Lower 487 :

'1131:'.Upner Sneitna is in‘a clase by 1tse1f-~a very larze new source of hydro,,,

energy. The Srate and the congress of the United States have determined -
that the project has sufficient ‘merit to- proceed with detailed design,
,engineer ing, and environmental studies. - The informational need is to pursue
the detailed studies, including all factors that bear .on the- decision, and
T decide in three or four years whether or not to construct the project..

4. . An inventnry is needod ‘of potential hydroelertric power sites selection on -
~ . the basis of conmtnltv needs and opportunities. -This listing should in=
'[__clude smad1:(10 to 2,500 kilowatt) hydro sites). small hydro sites with
rexceptionally high head and low—head hydro sites.

°7h 5. Site spc ifit infornation is needed for selected progects that have a

. good chance for construction. Land tenure, environmental concerns, appli—; ;i*;
13cable technology and regulatory problems should be addressed.

.f 6. How applicable are small hydroelectric units for Alaskan use, are they

technolcglcally feasible What special problems area presented by the - .
WIGLly varylng LOlu tlimates“ o
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- A compilation of hydropower costs, including a cost comparison witn other
N " energy options. for applicable’ communities would be desirable. Usually 4
.'Jthe smaller and more remote the community,_the more costly the energy.x o

More information is required on the interface between small hydroelectric<’:'
. 'units and diesel systems. . . : g

Vthen will technology involvzng transmission of electricity by satellite SN
'be available for use in Alaska? : : S :

;.What are the engineering feasibility nnd costs of tidal power projects

. for: Southcentral Alaska (follow-up to the 1977 'Stone . and Webster study ‘
‘and other- recent work on the harnessing of Alaska's tides)? Tidal power. .=
© could contribiite: toa mix of power-generating sources, for the Railbelt, an
- area proJected to have the greatest population grolth through the year 2000..‘;

'Mcre information is needed concerning the water content of the snow in e
. various Alaskan watersheds.v The applicability of telemetered profiiing e
‘isotopic snow gauges should be eramined.,' : ) o
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" URANIUM

'RECOVERABLE RESOURC} SITES

,_\7.:_

‘To date, there has been only one uranium dep051t rich enough to mine discovered
" in Alaska, . This mine ‘was located 35 miles southwestof Kotéhikan' near Bolkan.’
) Y‘Mountaln on Prince of Wales Island.' -'The mine produced appxoximately 1,000 tons
' of W 0 (yellowcake) between 1937 and 1971.  For more information on the' -history.

‘of. proguction of uranlum in Alaaka refer to Volume 2 Urdnium Resources Invcntory.:

“About - °0 SLdlmentary ba51ns in Alaska have ‘been identifred ‘as having uraninm
'Jf?rpotentiar, but 1nrormat10n ‘on actual urscium cencentrations. in these basins. is

7 . very scarce. Evaluatlon of recoverable uranium sites consists primarily of - .
. cStimatlng where, among the potential uranium sltes, disroveries. of economlcally S

recoverable ore ‘are most llkely to occur.n These estimates are complicated

‘somewhat by the deflnition of "economically recoverable".' ‘The Bokan’ Mountaln

N depos1t was small, but was: high grade enough to justify: shippxng the raw’ ore: -
‘to-the Lower 48. for proce531ng. Such a find, however s’ relat1ve1y unusual
-More- commonly, uranium is: found in much lower concentrations, but -in’ sufficlent

quantity to build concentratlng facilities nearby, - Transportation problems- in

- Alaska are complicated by the ‘almost complete lack of .any. transportation infra--
Ustriicture in manv of the more inland remcte areas. A dlscovery may have to be

very large to justify the. substantlal ccpltal expendltures requlred to remove
" and concentrate the ore, - .

.- Ranking/predicting uranium sites where ore productlon could occur before year
o _2000 was -done with the assistance of several experts: : » '

. Warren I. Flnch Chlef - S 1_’;‘ - Charles C. HawleY‘ o
| Branch of Uranlum and Thorlt JRescurces . C. C. Hawrey and ASSOClafES Inc.lf"‘

Geclogical Survey - _ R Anchorage Alaska
U.S. Department of the Interior .

V_Denver, Colorado . . R - Robert B. Forbes

Senior’ Geologlcal Consultant e
.'Geophy51cal“lnst1tute_"

Chiet Ceoclogist University of ‘Alaska“

“ Wyoming Mineral Corooration T Fairbanks, Alaska- .

3900 So. Wadsworth

ijakewood Colo.' 80235 -

DGGS Staff \
- Alaska State DlVlSlOn of Geologlcal

and Geophysical Surveys
P.O. Box 80007

’ ColleOe,bAlaska 99701

" The results of the predrct oris are given in Table 5 5 and Figure 5 5,
thlle commeénts are shown-in the table on & elte uy 31t basis, a

a pumber_of '
inLELeSLlng general - comments are glven below :

"The best thlng you could do would be to state that Alaska s uranlum ,fﬂl
. potential is not determined,. and cannot be ‘determined unless prospect—:?
'flng act1v1ty continues on' most of Alaska's land." . :

nVThe rankxng of such prov1nces has to. be a somewhat arbitrary and
subJective process. "My decisrons are all based on 30 vears of
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o 'regions ‘are too poorly known to me ‘to make any judgments "

7r,The consensuq was that the Southeastern area, ehpeclall} “okan 4ountaln and
“‘other- dikes, plutons and mlnerallzed wall’ rocks -on Prince of Wales’ Island,

o agreement that uranium recovery was - likoly to occur in that area’ during ‘the
. 1980's, . ‘ .

on the Peninsula. However, no actual Jdiscovery. of commercial grade has been .

",The th]Ld area rated highly by Lhe experts, ‘and very. c‘oae o’ the Seuald S
'Peninsula was the Selawik area., The exploratlon situation there is 51m11ar -

'“ rocks .but no actual ore-grade deposits known as yet. . The -thrée experts who.

~late 1990" 8. Expertq ‘comments were virtually 1denL1cal to'those on the
. Seuard Peniqeula, ‘and " thc two areas were frequcnrly lumped. together..;

Areas beyond the three con51dered most: llkely for dcveloument were v1ewed

“Beluga Lake, has received considerable attention from Wyoming Minerals Company,
c.a sub31diary of Westlnghouse, which have bLeen drilling. in the area.’ One expert
: rranked this area as the third most llkely to be developed, two others as °
. " seventh and’ nlnth mosc likely." Interlor Lowlands was” also ranked third by
" one expert. o : : .

..Two of" the ‘experts %uggeqted sther areas not listed on the ortglnal scleen1ng'.~
“,ligt. namely,_Zane Hills, Yukorn—-Porcupine, and- the Aldska Range. ‘While these.”

" three areas were not. ranked: higher, than the top three Just discussed they :
'-were considerab}y hipher than the lower ‘seven sites oo : L

. experlence in Alaska geology,-including field work tn many of the ""
{areas on’the list AT : -

."The GeoJoglcal Survey deals with assessment of quantities and ,
. quality (grade) of. uranium Yesources that might be- discovered in -
a given region. .Werare knowledgeable about -geologic’ factors ) s
. relatad with undiscovered uranium resources, Your survey question-- -
. maire hag’ only two quest1ons,‘and they are. about the- production
3Vcapabillty of the named region, i.e,, ranking of the most:probable
" order- of productlon and estlmating when: production 1s most. likely- ‘
" to take placa. . Tnese two Lnlngs do not depend solely on geologic e
factors.;ﬂ" : : - - : : Tl

j‘"Of the 12 areas llsted Bokan Hountain is ‘the most favorable for

. finding. uraniun ore,. and the Seward’ Peninsula is second. The o
sedimentary Eeatures of Cook Inlet Basin lack some important B
aspects to make it a favorable region for- uranium expioration,’ o
whereas Copper,River Basin seems. more favorable.’ The other

appeared to be the most likely location for a. recoverable uran1um diqcovery
‘in the immediate’ future -Only three- of the experts vere. willlng to estimate :
how- soon - recovery would occur in any of the sites, but all were -in substantial

The second area. considered most promlsing b) the experts’ questloned was the
Seward Peninsula., Explorat’on teams have dlscovered radioactive "anomalies

arnourced., The threa experts willing to estimate the time pericd’ during
which urfanium recovery might begin on the Seward Peninsula were in some
‘disagreement.. Two suggested as ‘early as the.1980- 85 period, while the other
thought tha t the early 1990 s might be more probable.. : =

to that on the Seward: Peninsula with discoveries. of _anomalpusly radioactive

set time periods for development suggested that it might occur in .the’ m1d to-"‘

‘quite di fferently by-various" ‘experts.. The C-ok Inlet area, especially near -

' 1’4,6; :
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~ 'CURRENT PLANS FOR DEVELOPMENT -

The only known plans at present are for continued exploration: A substantial . =
number of companies;’including Portland General Electric, Union Carbide, :
: * Cotter Corp., Standard Metals, Exxon, Wyoming Minerals, and two. German Firms,
:=_UfangeSellschaft; US4 Inc. and Uranerz, USA Ine. are known to be exploring: ‘
in various eites in the State. " Also; ResearcHAAssociates_df_Alaska“(Fairbapks)‘
is conducting a drilling program. in the Alaska'Range,;whi¢h‘includés‘uranium
" _oBjectives, D ‘ T P S

J

-ty

" Considerable ihtefeét;inﬁuraﬁfuﬁ"has,been'noted by a number of the Alaska Native
" Corporations.  In additibh,'ERDAa(nowiDOE)"has,a,majdr uranium province defini- .-
- tion project underway in Alaska as-part of the National Uranium Resource Evalua-
‘tion (NURE),  Bendix Corporation has the contract ‘to manage the DUZ program
wbich includes. Alaska ‘and. the Lower 48 Bendix contracts, airborné radiometric -
L7 surveys, géoldgic‘and'othEr‘Studies as‘tgquired{f‘Los-Alames Laboratories has -
' the mission to conduct hydrogébchéﬁiaglfs@rﬁeys in the State. The Univérsity{
of  Alaska' Geophysical Institute has completed surface studies of anomalies . - 7.
. uncovered in the Copper River Basin by the Texas Instruments surveys.. A major .
. milestone of the NURE program will be'the‘publitatiohvof'aACOmprehénSng Yeport .
in 1981. " 'In the interim, updated uranium rescrve and potential resource . .
. statistics will be published. yearly. More information on the NURE program is -
given in Volﬁmewz,,Uranium'Rgsources Inventory. Tl e e L

e

. The U.S. Bureau éf-Mihes'discovéry of-énoﬁaLOus.radioactivity near Mt. Prindle’
in the Circle quadrangel last summer created a small uranium claim staking rush..
Also, a number of claims were staked by various industrial groups in the Melozitna

quadrangle during 1977 which suggests some uranivm potential 'in this area.

. 'The U.S. Geological Survey had three active projects dealing with uranium in .

- 1977. These included detailed mapping and petrologic studies of the -Bokan
 Mountain area in southeastern- Alaska, a study of the tertiary rocks in the-.

- Cook Inlet and Copper River Basins.in terms of their'suitability for¢uraniumi

_ deposits, and a reconnaissance study of potential hardrqck'uraniumAprovinceS»

- in western Alaska. Work on these three projects will continue in 1978. -

R - LT
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'APPLICABLE TECHNOLOGY

Vi:The nuclear fuel cycle involves several complex steps (see Figure Soa,
,'however, only ‘a few of these steps are of serious interest to. Alaska

o huclear Power P1ants 1n Alaska

4dWhile some’ interest has ‘been expressed in a nuclear power plant reactor for ol

‘ ¢commercial . use in Alaska, it is unlikely that such a power plant would be'dn - ..

" operation before the year 2000 because of the long lead time and the competi- - o i

. tion 'such a plant would get from hydro and coal energy. Alaska did have a ©~

Jg-nuciear power plant at Fort . Greely, however, ‘operations.wére discontinued o
- March 13; 1972.  This 20.2 megawatt' (thermal) facility was fueled by highly

f’enriched uranium oxide and water was used as. both the moderator and’ coolant.;_

-~

14.Nuclear anichment Plant

I Approximately l 85 biilion years ago uranium in the earth ‘8. crust containeu B

- -about '97% of the isotope U-238 and about 3% of the isotope U-235. - With this.f

'-relatively high proportion of the fissionable’ isotope U-235, it was possible. -

for nature to have its own nuclear chain reaction.’ Recent discoveries by '<
l E French scientists *n Gabony Africa, ind 'cate that a naclear chain ‘reaction - o
- indeed occutred and lasted for:.nver 100.000 years. Today, due to the difference o
L «. T« 0 in haif-lives of- the tkO uranium:isotopes, radioactive ‘decay has reduced the ’
I T concentration 0f the isotope U-235 to only 0.7 percent an ‘enrichment which - is

' .not adequate for commercial nuclear power plants that are currently designed =

- In the United States. Present designs call for an enrichment of, interestingly
éniough, approximately 3 percent, (However, some early research and plutonium
production reactars used 0.7 percent, i.e. natural uranium, for test reactors
and other uses; Errichments of 93 percent have been and now belng used. ) '

: In the early days of atomic energy development, three enrichment plants were .
‘constructed to Supply mllltary needs, Today, these three plants -still- exist,
but are used primarily for the productlon of: nuclear fuels for commereial
power plants : : :

<As it stands today; the capac1ty of all the enrichment plants in the United
States has’ been sold. Future estimatcs indicate that a major, expansion cf
enrichnent facilitles will be needed by wid-1980 to-sustain growth -in our
I " nuclear power 1ndt.stry. Out. three present plants are located near Oak Rldge,
Tennessee; _Paducah,: Kentuckv‘ and Portsmouth, Ohio. < These. plants use a’ process
vfknown as. gaseous diffu51on which, in 81mple terms, pumps a gas, UF6, through '
, L - 70 a filter in order to achieve separation, The plants cost approximately a
' l,*..- S e s o ;blllion dollars each and require about 2, 000 MW of power ior the " pumps. :

Enrichment in Alaska '

,~Some p1e11m1nary dlSCu5510nS were held- concerning the p0351b111ty of an

- enrichment plant in Alaska since the diffusion process ‘would: reouxre an .
enormous amount of ‘energy and Alaska’ has abundant energy resources. Also .
the. end produmt, enrlchnent uranlun, can be easily transported with very :

- little cost. Howevcr, a follow—up study was. -never concluded. N
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slnce the dxffualon process is 0. energy inten51ve ‘a; close look is. being :
'taken,_on a 1at10nal 1evel ‘at the gentrlzuge Process, wuxch requlres nuch.
. ‘Yess ‘energy. ..The centr lfuge ‘precess utilizes ‘the principle; of the cream

' sepatator.~ Alaska has rot. addres,ed the prob’ets ‘and/or opp o:tunities
‘ ocxathd with a centrlfuge plant in this state. = ol —f;' .

JOlUthﬂ M1nxng

Uranlum ore has been mlntd ;n Alaska before and the pot ential for winlng 1n .
“the future is CuDSldLrabl A Ltchndlogy that may be of sch1a1 interest to -
'A1dska is. solut1on mlnlng. . o R

) Moet pLOple aosoclarﬂ‘the word mlnlna w1th e;the* l’rge holts sunk into
.. the ground ar- large, excavatlovs rLault-ng in masses ‘of waste- *ock around the
- mine vxte.g Sulution mxnlng 3rocess 1nv01ves nthth of these

lThe solutlon mlnlng tuchn que was developed to takt advantdge of extractlng
cunderground. deposits that would be uneconomlcal o remove by conventlonal
fmlnlqg mtthodb.“frlgure 5—/ shows a typical uranium roll front which exists
-in-a’ sandstone layer of the earth's crust. A thlCJl sclution mining test:
‘pattern of. Jnjectxon and productxon wells mloht vecupy a plece of ‘ground no
larger than an ‘acre. Poxr-xnth wells :are sunk from 200 to QUU feet; three
‘wells (1njecc10n wells) form a trlanglg with 40- foot sides. In addition,
there is ene. centrally-lecated’ production well, Three wclls around the
‘perimeter of the test. patturn serve as monltors for ﬂovemcnt of the leaching
reagents.- » . o :

To start production, a solutlon of blcarbonates _ad nvdrogcn pefoxide is -
~n3ected at rclatlfe;y low pxessure into the upper bandstonb7¢3yér. Because
the miner-lized zonc consists of one-third veid space ‘and is open to flow,
the body of water undergrouﬂd moves horizontally and’ thc injected leach-
solution dlqsolves ‘the uranium, which is pumpad out- of the productlon well.
The - pumang tPChnlun involves ‘creation of an’ equx-lbrlum pressure within
the entire volume of the vell fleld 50 that water dos€s not lLaK into it; at-
the same time the dissolved uranium cannot leavé tne field, 1hua, there is
: Hydraullt balance and the leachlng solution is confined to.-the. iemediate
area of the field.. Ficw rates are about 30 gal‘oqs per minute for small’
testlng rigs” to 600 gallona per m]qute for a: produttzon plawt of ‘medium
.C;]_?e. : . . . . 5

1he leatdlny soluthn puw"ed frcn the ground is'st lppLﬂ of its uldnlum b)
chenical reaction: in two den exthange columns co#*arlv used din the chAmlcal

" processing 1ndustry ~Tests ‘indicate that at least 70 ercent of ‘the uranium

is recovéred. Thé solutjon is carrLed to a precipitation tank " whpre ‘the end
product, vellowcake. (ammontum dluranato), ‘is separated chemlcallv. “The

) l)@l]OwCaLL is hauled off-site to a drying plant Buforc shipment to fuel manu-
- far turtrr for the renalulng procesqes. : S L .
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Some features of the solution mining technique are"

'Small acreage is required only about the size of the ore body.‘_

. Chemlcals uqed are low level commonly known carbonates and
*blcarbonates, reconstituted leaching folutions are harmless to
‘humansg or llvestock and could even: be used as dilute fertilizer
for agrlculture..; . - : .

,,There is. virtually o processing waste, therefore no tailingsg»
: dlsposal area is requlred . s v

_the process is environmentally acceptablc.. At the end of work
all. ‘structures are removed; piping is. cut. below ground level and-
~ceneéntedy Thus, in'one growing season : the site returns to its

'ﬂoriginal appearance and use. s e R

»There is. ‘no. waste disposal to streams.u-."

i.:-All processing 1nvolves only solutions or slurries, thus, elimln-,f:“:
atlng the pOSSlbllity of radioactive solids (dust) to the air..

' ‘Currently, Westinghouse is developlng aites in Wyoming and Texas, one’ site fn
. Texas will be a full- scale production demonstration plant.' Other areas are . |

being evaluated for operational sites.  Solution mining can only be used in

',oermeable terrains, e.g. -secondary deposits in sandstones and. conglomerates’

and prxmary deposxts ‘such as Bokan could not be recovered u51ng this technlque. N

Open P1t Mlnlng

Open pit uranlum mlnlng technlques are quite similar ‘to the surface coal minlng

" techniques, the main dlfferences belng that they may be deeper ‘than surface :
. mines and do not- ¢cover as' wide an area. In open pit mining in the Louer 48,
~each truckload- of uranium ore is graded ‘and. checked for radioactlvity as it

" leaves the m1ne, after whlch the ore is depos1ted at one of the stockpiles. near
. the mine.” "By Separating: the ore into grades it ‘can be fed ' ‘into the process1ng
gmlll 1n a ‘more enonomlcal and efficient manner. (Ref 5-5. ) : . . :

With. respect to attivity in Al ska, a ‘small amount of uranium was’ open pit mlned

at: Bokan Mountaln in .the Southeast Region (see Volume 2 Uranium Resources,‘fu
Inventorv for: more 1nformat10n) - However, the ore was ttucked downhlll and

::barged to the Lower 48 for processing without any- separatlon 1nto grad-a.‘>’

_vUnderground M1n1ng

-Underground uraniun mlnlng technlques are’ also quite simllar to underground
coal mlnlng,-*he dlfferences being related to the size of the sean and'ventlla—vji

tion systems.  Uranium ore has no set or definite pattern of occurrence, so-
many. adaptatIOHS of routine coal mining techniques are. required. Both- the

..equlpnent and m1n1ng operations must.be easily moved froém one site to another,’
- as the seam at any -one 51te may be mined rapldly. ) : . S s

R 1




l"Following the 1957 open pit mining in Alaska, underground mining ocrurred in
1963 -64 -and ‘thien again in the 1968- 72 period at 'Bokan Wountain.' (Refer to
Volume 2y Uranium Resources Inventory, for more information ) o

"Exploration f

‘Much searching and exploration is necessary before any attempt is made to.
‘gine for uranium, .In Alaska at the present ‘time, there is considerable
'exploration activity undexrway. - Initial 1nvest1gations include the collection'
- and review of available data" and ‘reports, as well as.-a study of aerlal photo-
e graphs for selected areas.i This preliminary work helps identify uranium
' host rocks ’ ‘

- In the case of uranium ore, radioaccivity aids in its detection Instruments -
" that measure the: radiation emitted as the radioactive elements decay are the.
o) Geiger counter'52) scintillation counter; and.3) gamma-Tay spectromefer
ALl three types of instruments. may be designed in small hand units-or larger
.. carborne or airborne units. All three types of instrumeénts are used to ‘probe .
" exploration drill holes. The: Geiger counter detects Both’ gamma-rays.’ and beta :

';1.particles ‘(eélectrons), Or gamma-rays only. A scintillation counter counts

.\ ‘'only’ gamma-rays, -is more-sensitive,. and can be made to respond faster than -
- the Geiger counter, ,

The gamma—ray spectrometer, which. has been developed in. recent yea-s, distin—
. guishes between uranium, thorium; and the radicactive isotope potassium-40 "
- by measuring gamma radiations at particular energy levels, - With this ingtru-
. _went, the contents of uranium, thorium, and potassium can-be measured in a few
e minutes ‘at an outcrOp, or it may be used ‘to survey large areas from an airplane.v

R Radioact1v1ty 1s effectively masked by water’ or vegetation and this poses a

drispec1al problem in Alaska due to the muskeg and water-saturated tundra that
‘s on tOP of ‘many of Alaska s sedlmentary basxns.,_ v o

_ Another way. to explore for’ uranlum is “to analyze the uranium concentrations

. in-lake and stream wateérs and sediments ‘from selected sites.  The vater samples

. 'are -analyzed by fluorometrv and sediment samplés: by ‘delayed neutron counting

"ﬁor cremical methode.  The .results of a hydrogeochemical ‘survey for uranium in

- the waters and sediments of the Susitna River basin was completed by Lhe Los
':‘”Alamos Sc1ent1fic Laboratory (LASL) and released April 15, 1977.% .

..The LASL study is’ part of the National Uranium Resource hvaluation which 1ncludes,
. the: development and’ compilation of geologic and other 1nformation ‘with which to

- assess the magnitude and distribution af uranium resources. and determine areas’
“;favorable for the occurrence ‘of uranium in the Unlted qtates. :

ﬂThe final step in the exploration for uranium is, of courae, the actual drilling
into the dre deposit which. 18 usually done with rotary or pneumat*c equipment.
This makes possible two final assessments:  .scintillometer measurements. at
various depths and geochemical testing and analysis of material brought ‘to the
surface.’ . The total information obtained determines. the uranium concentration

‘. 'at various: depths. .(For 'the var}ous steps involved in uranium exploration, see
o Flgure 5-8 ). S S T o e T s

" “ERDA News release, No. 77538, April 15, 1977, . -
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I *Some of these steps may fequire a fonger time in Alaska,
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.f'~VWest1nghouse Electric Corporation dnnounced- its claim of Legal Eacuse, Section‘
. 2-615 of the U.§, Uniform Commercial Code, from commituents to deliver upwards

L
e

s

.kll-_ - o

~and r‘oal

"In May of 1977, at'a meeting of ‘the. IAEA (Tnte“national Atomic Energy Agency),

‘»‘.'»’,.cosr ISSUES

. ?The increase in the cost of uranium oxide since 1973 ‘has been huge, over’ 600/

”(Flgure 5—9 Ref. 5= -6).7 The reason for this degree of increase is not exactly

'known, but several related situatlons are of .interest. Uranium as’ well ds o011,

. gag, “and coal, represents energy. *011 costs ‘have ‘increased .many fold since

.- 1973 (see Figure 4-10)." “Tq what extent the cost of the British thermal unit
3.(Btu) in uranium are merely follow1ng the Btu cost of oil is difficult to

determine.‘

-,It is clear that the break in the curve representing a sharp rise in the cost

of uranium. did not occur until well after tﬁe break in the curve for oil gas

The uranium cost issue was further complicated on September 8 1975 when,

of 70 million- pounds” of yellowcake ‘to.its uranium—buying ‘customers and des~- -

_.cribed the U30g shortfall as "an' unforeseen difficult s1tuation" . Section’
"2-615 is known as che. "commerc1a1 impracticabilitv clause.  As one might .
"hexpect the utllity'customers sued to compel Westinghouse to meet contractual
‘ uranium supply commitments (Ref 5-7 ) : .

the claim was made that there is not ‘going to be a uranium shortage because

- uranium stocks are tied up in unwanted enrichment (a nuclear process1ng step’

prior to fuel manufacture for the nuclear reactors) contracts; Also, if the

- enrichment neéds were directed to actual’ plant needs, rather than overblown

estimates for which there is no need because the world projections of nuclear

the U.S, reserves of uranium must be. nearly doubled in the next 13 years ‘to

meet the demand’ resulting from President Carter's- dcc151on to abandon. the E
" breeder reactor’ program. “This’ means- that. the’ prevently 1dentified reserves.
. of 600,000 tons of uranitve must be-increased by another 400,000 to 500,000 . -
.- tons, zccording to Charles D, Masters, Chief of the USGS Office of Energy .p«.,‘-~‘
. Resources, 1in a report to a USGS uranium—tiurlum research. and. resource I
”‘conference in Golden, Colorado (Ref 5-9).. 2

- 5~10).  Taylor, suggests that spot market prices of $40/1b. greatly overstates

¢

ments in uranium mlning and milling techniques are likely to be instituted

- - power capacity additions are constantly being reduced there would be: adequate .
”supplies (Ref. 5—8) . e - . . . -

'1 ’Adding to the complex supply—demand 51tuation, it was recently announced that,j

N 'Other factors relatlng to uranium demand are: 1ncreased explorat:on restric—f:”
“tions proposed. by the U.S. - Forest Service and .the Bureau of" Land Management
“and the suspension of most Canadian del:veries. sending non-=y, S buyers Into .

. ‘the U.S. market. v

_There are some who believe that "uranium needs in- this century appear capable”‘b
of being met. from resources producible at leéss than $20/1b:" This view was
8iven by Vince Taylor iun.a paper entitled "The Myth of Uranium Scarcity" (Ref,

f.rthe real, present.price for uranium and that cost- saving technologlcal 1mprove—
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;. " :and 146,000 ‘are on order or under constructxon for. a total ‘of 190,000 MWe or .
r half of the Administration s goal o Tu);* L "'?;-‘ R

‘tnever, at the. present time,. ‘utilities dare not- ordering nuclear units. “Net-'
.arders since 1974 (new orders less caneellations) have. been easentially zeta.
,because of decllning load.growth, projectlons, llcen51ng and otner regulatoxy

‘mills per kllowatt—hour nuclear electrlt generation cost that year (Ref 5—5)

‘l At any rate, whether the market will demand $40/1b or $20/lb., either value ‘»1‘_}
s much greater than the $6/1b paid in 1972, : B

TrThe Carter Administration s announced nuclear power goals and the -degree to‘
‘which-they. are- achieved will have: a substantial impact..on the future uranium
" .demand in the-United States. .. The current announced goal 157380,000 MWe in oper- "

‘ation by the year 2000. ' Of this total, 44,000 MWe are presently ‘i operation - -

) Asqumlng the time cycle from plant order to. commercial operation is 10 yearb, Aanis?-}:-.

completlon -of an additional -190;000 MWe ty 2000 wilkl require an average . . .
ordering .rate. of 14, 000 MWe per year between:1978 and 1990 (Ref. 5-2). How-"

delays, and environmental resistance.

‘ In 1970, exploration represented about 13 percent of the total cost of vellow-

‘cake (U40g). In. turn, the’ yellowcake represented only. 6 percent of; the total

\Whlle there are no plans at this time to construct a nuclear power plant in
Alaska -a comparison of the costs with coal are of interest. The' calculat1ons
(Ref. 5—11) for.a plant to.start operation in.198% in Boise, Idaho, give :33. 2

.~ mills/kwh for a coal plant without scrubber, ‘35,1 for a nuclear plant, and

39.2 for a coal plant with scrubber.. To get nuclear costs- this low, the plants'{

' gmust be large (about 1,000 megawatts), somewbat large for Alas<a at- th:s tlme.

The fees, rentals, bonuses and royalty cbarges Eor uranium resource erploration

e and production on State’ lands 1s glven in Table 5-6.:

Table 56

.-URANIUM MINING CLAIM FEES
: March 19"" :
o Perr'mit_. Léase or Claim " . . . Fees, Rentals, Bohuses - T Area {:cres) N 'Term {years) ~
: ’ B : © © .. and Royalties paid to ’ : ' ST
N thc State . P

. Mmlng Claim -~ L Uha fees {but claimant must-do amaual . Up.ta'40 acres. xnaemm_mam,crm ‘

o (locatable mrnerals) :r, ©.oassessment work on the clalm of _ . . .. in furce as long o5

. : . . SZOO/year per clanu) . - C ) 7 the annual assessment

© statement is filed
each year. . - .

Hining Lease .

R (uplands) -

Annual rental not determined as yet.

Source: State of Aia_ska, Department of Natural Resources, Division of Minerals and and E.nergy'Menogamén_l,

Marehvtgﬁ;-‘;
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External market issues relat

I‘ESOUI'CES .

;ic:EXTERNAL MARKET IQSUES

.g to uranium development An Alaska are
- extremely difffcult to evaluate at this time, primarily be"ause there

" is so little knowledge of _the nature and extent.of Alaska's ‘uranium - :
The current market price of uranium 1s very high by historical -

standa:ds, generating substantial incentives for exploration and development.,f

'l'This price incentive could be changed however, by several developments."
" One 1ig’the discovery elsewhere of alternative. supplies of ‘such magnitude as

to greatly reduce the current market price. Given the extent -of uranium;

exploration already conpleted in the Lower 48 and elsewhere in‘ the world,

‘;7.however, this does not appear- likely in thé iumediate futureé. -
: potential impact is'the anti-huclear movement.

Another major
Although the success of thig’

movement has so. far been limited, it is always possible that’ reservations.

Covas an’ alternative fuel.

- ' 'the market price of uranium:ore,
' the fast—oreeder reactor ‘program..

"regarding the safety of. nuclear power could be dramatically: enhanced by a
i - nuclear accident in the United States or abroad,- )
" nucleéar’ power development program in the United States could seriously depreas
Still a third contingency is :the fate of
At ‘the present time, it- is federal policy
T to slow development of fast-breeder reactors and the ‘production of plutonium '
The lack of a plutonjum alternative- for nuclear ‘power -
A‘-production will tend to keep the price of uranium high; any acceleration. .
- of nuclear power development will lead to further price increases. inm .
-addition, there is also a potential foreign market for Alaska uranium. At
-the present time there is no specific restriction on the’ export of uranium

A radical reduction- in the

ore, although a substantial export program might cause some concern in'
Congress. ! o ; .

The present and immediate future market for uranium in the U.S. and abroad
is probably sufficient to maintain ‘the market price in the face of - substantial

" Alaska productien.

.The major question that remaing is whether or not uranfum.; -

resources of sufficient quality wlll be found to allow such production.

.l)A

2)

3y
&)
LS 'i
e .:ysolution minlng.’

ey

FURTHER INFORMATION NEEDS o

.More information is neeoed on the technology ﬁor the extraction of uranium «',_::
" from seawater. ' Japan has- expressed dinterest- in a plant that will recovdr =

over 900,000 kilograms of uranium from the sea per year” using an extraction

process that (reportedly) uses titanic acid as an absorbent
o technology should be- evaluated for. possible Alaska use, especially for
the Cook Inlet area. R

~Ton’ exchange’

Cost information on.a medium size nuclear plant (about 600 900 megawatts)
should be’ obtained in order to- compare with coal and/or hydro costs in

The future role that Alaska may play in: thorium production,
a by-product, should be examined e

" the 1985-1995 time frame.”

. The ross1ble 1nvestment and employment opportunlties associated with a
- centrlfuge uranium enrichment plant should be evaluated ‘

especially”as'“

Up-to-date information 1s needed on success and/or problems of uranium

L

62

fCatalog env1ronmental problems associated with producti'n of uranium in
' Alaska. A : v
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" GEOTHERMAL f»d"

”i'RECOVERABLE RESOURCE SITES _"

'::The Alaskan geothermal resource sites’ are identxfied below -as.a functlon of

‘temperature and those most likely for recovery are given special attentien.

- Because of. Alaska”s. position astride the shifting edges of two- of the earth's
© major -tectonic plates,. the geothermal potentlal is great.. .The’ two major
.cAlaskan volcanic regions are the Aleutian Chain and the Wrangell Wountains.

“j» The two maJor Alaska volcanlc reglons are the Aleutlan Chain and the Wrangell .
‘iilﬁountalns. ' Do L _ : S

.z"'

‘,QHot Igneous Systems (Magna) (>6SO°C)

There were 88 volcanlc calderas reported in Alaska prior to 1975 (Ref. §=12).°"

- These’ volcanic systems are, 1dent1f1ed as a funetion of area, location, . compo—,‘4

“sition at -last e“uptlon, age, 51ze, and solidification 'state .(Ref, 5-13). o

*:these 88 1ocations the ‘heat content has:been 1dentified fex- 16, with values
" running as hlgh as 345 X 1018 calories for Mt. Emmons. Mt. Drum in the
“.Wrang=1l Mountalns has an estimate of 230 x 1018 calories; Mt. Zdgecumbe

144 x-1018 calories, but no. estimates for Mt St Auvustlne which has seen

. “very recent activity. . (For comparison - 3 x 10 3 calories represents enough
AR energy for a 100 MWe plant to’ ope*ate for 100 vears.) .

_<;Because of the technical oroblems of ‘heat transfer, it is unllkeI" that energy-
. from these 1gneous systems will be utilized to any extent prior to the year o
. 2000, even though tesearch and development is. warranted. : . B

'Two prev1ously unreported volcanoes 1n the Aleutlan volranlc arc were fo

durlng the summer of 1975~ (Ref . 5= 14) The first: dlscovered was Mt. . Klalagulklj

.. on the Alaska Peninsula. The other. volcano named Hayes Volcano, . is at the
- foot of Mt. Gerdine, 150 km west of- Anchorage and about 90 km north of Mt. :
-Spurt, which had been con51dered ‘the easternmost volcano in. the 2, 600 km—long -
,Aleutlan volcanlc arc. _,,' : . R

’s_ﬁHot Drv Rocks (<650 C)

"~ This type of resource is abundant in Alaska, but no quantatlve 1nventory is
-availtable. While reséarch is well underway in the Lower 43 on the hot dry
" rock concept, there is 11tt1e likelihood that energy will be recovered in
'Alasxa ftom hot dry rocks prlor to the year- 2000. : Lo

:-GeOpressured*Geothermal,Systems,(1S°'to‘~ 300° C) -

. Lt is possible’to get energy thtee ways from a geopressured-geothermal system' . . -
_where fluid pressures may vary from 3,000 to 14,000 psig: (1) high pressure’
water is applied dlrectly to a water turbine to generate electricity; (2)

'*:methane gas, which is. “in solutlon can be extracted as a valuable. natural

' gas energy resource; and (3) the water, which is still hot, can be either

| flashed or passed through an organlc fluld heat exchanger for the generation
“of more electric1ty._ - : ,

4o
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Not too much is. known about geopreasured—geothermal systens in Alaska Most

-’of the. work to date has centered around the: Gulf of Mexico, where much knou— ﬁsff

" ledge has been gained from the many holes tlhat have been drillcd:~ It.is - .

.“.posslble that ‘this energy resource will be identified in the Gulf of Alaska,”
' as-well as othér offshore and onshore Alaskan locations during the next few
years as drllling gets underway. . : - ‘

‘ Vapor—Domlnateq Systens (~ 240 C)

:'nA vapor—dominated geothermal system produced commercial power in Lardello,
‘Italy, “in 1904, - However, since that time, only two other’ locations have.

iﬂ,’generated electrical power from such a _system - the Geysers in’ california" and

"a field in Matsukawa, Japan. ‘These systems are somewhat likenawpreesure O

N :cooker - waLer boils at depths under an impermeable caprock.v

‘Only two other vapor—doninated systems have been identified in the entire ;
”United States - Mt. Lassen iational Park,’ California, and Mud Volcano System
i,;at Yellowstone Natlonal Park, Wyoming.,b -g_o» . RN Dl e

.yAWhile ther° are noknownvapor—domlnated systems in Alaska increased explora- -
'tion may uncover such a system in the future.e‘ . e

‘. vWater~Dominated Systems (>‘=0 C) (High Temperature)

Hot water systems are doninated by circulatlng liquid whlcb transfers heat
and largely controls subsurface pressure.: - The geologic gtructure of vapor-

. dominated and water-dominated reservoirs are the same. - The reservgirs differ
;ba51cally in the amount of fluid preSent in the reservoir

-There have been four hot water convectlon systems v1th indicated subsurface
_temperatures about 150 c identlfied in Alaska._ A tabulation is given below-
,(Ref 5= 12) ' : : R » e ‘ oo

chation o 'f s Heat Content (Calories)
Geyser:Biéht; 0.9 x 1 ig, T
Hot Springs Cove . » -1 0.3 %710 18 - EEE
- ‘Shakes Springs- S 02 1018:
e Hot Sprlngs Bay B L~ 0.2 x 10

- With temperatures this great, all four~locatlons can be candidates for elec-
. trical energy. generation as well as spaceé-heating.  Geyser. Blght has an o
electrical potential of 30 aegawatt centuries. and Hot Sprlngs Cove ‘8" mega--
watt centurles (Ref 5+~ 12) . S .

' Water—Domirxted Systems (°G c - 150 C)

lhere are- 24 1ocnt1f1ed hot water convection: systems w1th 1pd1cated subsurface‘_

temperatures from 90°C to 150°C.. Geothermal sites in this .temperature range

. are discussed further.in Cu:rent Plans for Development.' At a temperatute :
-below 150° C it 1is d1ff1cult to generate economic electrical power, but these

L 86 -
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These 24 systems are listed according to name location, temperatures and

‘(REL. 5 12)

e temperatures are most suitable for effic1ent direct heat applicatic~s and con—‘v'ff»u'”
E stitute a major geothermal resource of the United Stat=s as such R

reservoir’ 51ze,‘and heat content in the U S. Geological Survey s Ci*cular 726 o

; Water-Dominated S'"tems (Ambient = 90°C)

: ,':Thls low temperatute heat resouICe can. be used for direct appl1cations sucn ‘as-
’v.,space heating, agr:cultural needs, and recreation.j: : :

-Of the approximately 95 known Alaskan thermal springs (Ref 5 13), about 71 o

. ‘are in. ‘the' temperature range ambient ‘to 90°C..". The many known surface’ inclrations o

2" of this low temperature geothermal watey are a- signlficant energ) resource in
f-Alaska.z , SR N - : . -

’1_'hormal Gradient'Syetemei“‘”"iv’if

o From any suriace locatlon on earth v1f ‘a hole is dug deep enough a geothernal .
. “‘resource will be ‘located.. A’ normal heat gradient is -about 3°C per 100 meters -
. below the earth's surface. Some heat’. gradients. as high as 15° to ‘18° C per ;;;;]-
’ 103 meters have been observed in geothermal areas., co -

Economlcal extraction of the ‘heat from a. normal heat gradient tocation depends v
upon the cost .of: competlng forms of energy in addition to the cost of the geo—~ -

_ thermal uevelopnent. With electrical enérgy costs as high.as 300. m1lls/k”n in
© 48 villages in Alaska, ‘close attention to a nornal gradient geothermal resource -

is warranted. Such a study is now underway by the "Alaskan office of Pacific-

‘LSlerra Resecarch Corporation. This company. is 1nvestigating the ‘economics of ‘
normal gradient hydrothermal resources of Alaska for non—electrical multiple:
. use appl*cations in Barrow, Klana, Huslia, leolski,-Wrangell ana \ome.. -

Drilllng in an expected normal gradlent 1ocation. the deflnlte pOSSibility

. exists that the gradient. may-be above normal in Alaska, and there is even the .
IZPOSSlblllty of a repeat of .the Hungarian experience -~ discoveronf oii and :

gas durlng geothei'nal exploration. s

o CURREI.'T PLA‘\!S FOR DEVELOPMENT "

A number of hot springs in Alaska have ‘been used in the past for space htating

h‘ and recreation. . These and other uses of Alaskan thermal springs was given . .
- "special attention at the Alaska Geothermal and Wind Reaources Planning Conrer—‘

ence held in Anchorage, Alaska, July 7-8, 1975° (Ref. .5-13). Since that con-

' 1ference geothermal ‘consultant and Alaskan resident William Ogle~has traveled

extensively throughout the state- to visit Alaskan hot. springs. He has written
several excellent reéports (Ref.. 5- 15 - 5- -18), which ‘include a brief descrip-

!7. ‘tion.of the resources, their present utillzation, and numerous color photo—_
o "raphs of ‘the follow1ng sites:. . . .

D Balley Hot Sprlngs (Lat.,55 59'N Lonp 131 39 S'W)
“. 2)  Bell Island Hot Sprlngs {Lat, 55°56'N Long.- 131°34'w) -
- 3) ‘Chlef Ohakers Hot Springs (Lat. 56°44" N Long. 132° 03'W)
L 4)- Manley Hot Springs (Lat 64°00'N Long 150 38'w\ U




i vAPPLICABLE TECHNOLOGY i

- says

M ‘ozitna, Hot Springs (Lat. 65 OS'N Long. 15A°60'W)
" Circle Hot: Springs (Lat. 65°29'N, Long. 144°38‘W1
.'g'Clear ‘Creek Hot " -Springs (Lat: 64°51'N, Long, 162° 18'W)
) - Pilgrim Hot Sprlngs (Lat. 65°06'N, Long. 164°55%W)

) . Serpentine Hot. Springs - (Lat, 65° Sl’N -Long, 164°43W11
. Hot Springs Cove (Lat. 53°15'W, Long. 168°22'u}
ll).fOphlr Hot Springs (Lat. 61°12.1'N, Long., 159“51 S'wl
‘**12)~yGeyser Blght ( at. 53 12 67N, Long. 168“27*“) :

.5§omé‘of the trips were in counectlon ‘with the selection of a site for the”

B " possible installation of a small. binary geothermal electric generating plant."

J:'However, no. such 1nstallation is planned in the immediate future. Several of

3'vfor space heating -and recreational use, howeyer, the. total kilowatts involved
K :w1ll be veryfsmall compared with total energy used in Alaska : S :

3”‘The prlmary object1ve of -an aquaculture study that is underway is to survey ‘
“Alaskan. thermal 'springs and to deternine those which may be feasible fora
7.fish hatchery. The general.decline in’ -salmon abundance.in Alaska’ is of great
concern; - and: ‘hatcheries and art1f1c1a1 propagation could play key roles An
v.restoration efforts.i This study is, adm1n1stered by the Alaska Divi ion of
~Energy and Power Development...' . S :

v‘ths of July 1977 the "Balley/Bell Islnnd area appears to have the nost proois-'

1'1ng thermal spr1ng sites for hatchery development and has heen recommenoed i
_ for further evaluatlon vk : : v

.",

. Technology of heat- transfer for geothermal systems covers a w1de range of data
"and information, since temperatures. from ambient to greater than 650°C are

7 involved, ‘and since anp’lcatlons inClude both space heating and electrical

o generatlon.;; : : : ~ : v

Hot Igneoub Systens (Nagra) (\650 )

. }J,The cconomlc removal of heat from nolten igneous magﬂa systems is expected ta’

- be. dlfflcult ‘However, it is zlso d1rftcult to remove the heat from the

) i’reactlng plasma and (fusion blanket of a fu51on reactow.’ Considerable work is:
. undey ‘way on-fusion heat transfer and the techuology developed may. have some
',fvappllcab Yity -te geothermal energy extractxon For example, a report entitled
" The Fu51on Pronram and the Idabo National Engineerlng Laboratory (Ref 5-19)

~'"the advantates of the fluidized bed technology should be applied
d1rettly to fusion blanket de91gn " These .advantages -include
relatlvely unlfonm temperature’ distribution, high heat transfer
rates between the. fluid and the particles of.the- bed' and high heat
“transfer ‘rates between the in- -bed heat exchangers and the bed itself.
. One can envision a fusion blanket design based.on a bed...of particles -
: fluldlzed by r=lat1vely low velocity flow helium. The -bed would -
~.be capable of remov1ng heat fron the first wall (volunetric heatlng

Mohthly Progress Repor ' kllllam C. thonkey, D1vl51on of.. Energy and Pouerh d"“MA
Dcvelopment *o EADA (h\ 76-C- 06 167& N July 26 1977 :

i the geothermal hot qprlngs sites in Alaska are expanding the use of the s“rlnps S




- .
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88 voluanlc calderas ‘in the S*atep -

* through a.bed of b011d5 at velocities which ‘suspend the solids in the-fluid,
- Quicksand is-an emanple of "a 'naturally occurring fluidized bed in"which water

'Hoc Dry Rocks. (’650"")

: of 10—20 watts/cm3/sec and surface heating of 10-20 watts/cmzfsec)
”vwithouf requiring a high pressuke .coolant there: . Heat exchangers in
the bed would then removée the heat Fro*n the. Hed to the prlmary coolant

' Alaskan resource specxuquts are comnuqlcatlnc with, fluldlzed oed baleﬂrtstﬁ

from 1daho regarding the use- cf- technologv of ths type in OT near. unP uf the

1141d1ch beds have unxque features that make them attraCthu for- uppLLrJtlons 5
1nvolv1ng heat and rdsc_transfer in 50¢ ds, gas,. and-iiquid systéms. The baslr'_fl
mode of . fLuldlzaticn is tiie fiow of a t‘le either gads or- quu1d;_upward o

flows upward: through sand particies . and- suspends the "sand.. The entirn WLYLLr9‘ 

© of solids and fluids behaves as.a fluid’ and has propert;es charactexlsL*P of .
_4f1u1d>. - The su5ﬁhndnd solluc move - about vi rorouslv in the’ fluid and provide
©'a very. effectlve means - Lof m mass and heat LLLngLel in thy systpﬁ.> tﬁi“
. temperatures and precise tgmnersture conurol are readil? obtainabl e
“ized beds. Also, ‘the. so0lids’ fquurntiv and- randomty coW‘ide with' aﬂi_;

S )
faces located within- the containifg vessel and the wall c<f'the ves el.zbutagf'¢~’“
nant Tllms ‘of. fluid. at the solid boundarlcs are therefore. dl@“upted snd. the

‘resultlnD resistance to heat transfer' is reduced séveral-fold. Beceuse ‘they
- ‘have no noving parts, : flnidiaed bed systems are easAly aaap*zble to cybtoma'
requiring low maiuntenance and rewote anera ticns. - : B :

The Los Alanos Sc1;ntlf“c thorntorv has Hgbn artlvoiv 1nvesz;gdt¢ng tﬂcv

"potentla1 for, and prnblems 1ﬁcnc1ated with, ~Lxcract1ug geothermnal’ encrgy. in S
’ thos; parth uf fhe United St ates chat ronraxn dry, hot rock at mode;atn deptfs.,-'

"~ Inm, the Los ‘Alamos coucept 4 man—made oeothermal reserv01r would ue furmea by
‘drilling into ‘an 1dent1,104 rLglon of cu1~ably hot rock, ard then -creating
_fw1th1n the rock a very large surface area for heat Lransfer by use of large-'
scale hydruullu—fracturlng techinigues. After a circulation JOOP is formed: by -
"drllling a second hele into the rop of the Lractured region, ‘the Hcat con~ -
“tained in this rescrvoir would be brought. to’ the surface- by the buoyant cir~

culation of wacer., The wa*er in the loop" would be kept liquid vy preqquriza-

. tion at the surface, thereby incrcasing the rate of heat rrunqport up the
‘»'-Wthdrawal hole comparod to tnat pOSalble wlth °team

'”LWhlle this technologv is of interest to Alaska it is unllkelv that it will
~;he applied in Alaska Drlor to the year 2000 ‘ :

Geopressured Gcothernal Systems

.imethods. An excerpt of thxs rgport descrlbes the process

-A retent (July: 1976) Louxslana Energy report gives a suggested geopressure

systen that extracts energy from a geopressure—geothermal resource by Lhree

“"First, hlgh prebsure water arriving in the well bead at.the surfac;j

.. applied dlrectly to. a water turblne ‘to penerate electrlclty. Second‘ff
" ‘methane gas’ is removed from thg saturated water by high~ and. 16“ IR
v’jsepnrators, one before and»the other after the pressure has be

o to. th? water rnrhnnn : R 1




f.dete*mlne for a DlVEW 51te the advantages and’ dlsadvantages of flashlng once,

- .electr1c1ty, or. it can be used to heat the well water. even: higher for the
[ third .process:  Third, the water, still at '260°F, 1s passed through a |
" Ereon. boiler which’ generates freon "stéam™ .to run-a gas turbinme, gener—‘
. ating. morp electric1ty.- The freon is’ then cooled liquefied, and recir-
GAQvfculated to the boiler. . Water léaving the boxler is disposed of in
S Q shallow normally—pressured sands or in the Gulf or’ itc bays.

'Research underway within and near the uulf of Mexlco should be followed closely
for p0551b1e app11cat10n to areas.in Alaska wh1cn 1ght have thlS resource.

i (V pnr—Dom1na(ed Systems ( 260 C)

[Slrce thls geothermal enrrgy sburce Pas not been 1dent1f1°d 1n Alaska tech—
' nology for "dry stewm geothermal energy is. of 11ttle 1oca1 xnterest at thls
tme . . . . . :

' Water—Domlneted Svstems (>150°C)

IVOne nethod of u31ng intermediate temperature geothermal water to generate
: electr1cal power is te flash it to” steam,  separate’ the’ steam’ from the llquid
and” then use the steam to drive "corventional’ steam turbines, .One must:

m,vcrsus tw1ce, versus everal tlmes.f These calculatiens have bBcen made by
"Dr. Tal Reill” (Ref . 5- 20y Eor the "eothcrmal power plant under cen51deration
in Qaft Rlver, Idaho. : . :

The maxxmum turblne work from two flash stages (20.1 x 10 Btu/hr or 5.9 Mw' s)

- is slgnlflcantly hlgher than that obtalnable from a single flash stage (15:4 %

.- 10% Btu/hr or 4. 5 Mw's).. Neill suggests that optimizing the three stage system . .
. woyld- produce more than 22 x.106 Btu/hr or 6. 4 Mw's, a gain uhlch would prob-

“ ably not be’ econ0n1c. However, one would neéd to offset the °v“ﬂnue of a

- third flash in.tefms of capital outlay versus the- additional’ energy gained.

. Going from one flash to. two will result in a galn of 4.7 x 106 jtu/hr, but

- from two flashes to three only an’ estlmated 1.9 x. 106 Btu/hr is gained, making'
-“addltional plplng dnd turblne components more dlfflcult to JUStlfy.-_‘ : '

:rThe use of a b1nary power cycle has been suggested as perhaps the best method:;pv
to ponerate power: from geothermal heat ' ‘sources. “Such- cycles generally 1nvolvc“
‘the direct transfer of heat bétween: the’ hot gectherma] water and an organlc

U'worklng fluid. Thé major udvantages of such a power ¢ycle aré the minimum’

handllng of the geothermal water and the smaller ‘turbines requlred w1th the
»ﬂorganlc vapors.' : : _ _

‘One of thc flrst quest1ons to arise ‘when con51der1ng a blnary power cyﬂle 1s R

which working fluid is bast, There is a surprising variety of organic and .

other fluids which-have the r:qulred thermodynamic . propertles such- as crltlcal'
'temperature, critical” pressure and vapor . pressure, - Other pro“ertles such as.

toxicity, flammabiiity, chemxcal compatcbllitv thermal stability, and cost ] R

.alsc determine the cholice of the working fluid. Some of these fluids are SRR A ;
- freon-21, frenn—”ll ‘propane,- ammonia, supercrltlcal freon~12, suptrcrltlcal : v
- prepane, _1sobutenc 1nd supercrltlcal isobutewcl' T




bA number of calculatlons on the potentlal output from several working fluida
' ".and power. cyele concepts have been made by Nelll (Ref. 5-21); ‘however, energy -

‘output is only one factor that is used by the: englncers to determ;ne the fluid -
Ato be used : : . ]

Water—Domlnated sttems (90 C ]SO C)

7 f'For the productlon of electr1c1ty, tle tecHnologv descrlbed ia the vrev ous

" section on watéer dominated systems, abnve 150°C would be.aupllcable for the L
“production of’ ‘electricity.. However, a rule :of thumb. says that for- e»erv'ﬁ 4
‘drop in operating temperatare range from the source to the "sink” (the con-

,;;denser) temnerature, the power: plant and’” energy supply system Gwell’ and plpe—“’
-'line). costs will increase 50%. Therefore, it is difficult . te obtain’ économic .

) Aelectrical power at . tenperatures below 150°C, .conqlderlnn present tech ology
“and- the price of compntlng elegtrlcal eneratlon.

'COST ISSUES

- Many paper studles ‘have bee1 done on thEACOStb of ?cxe*aLLng °icctr1cal enerb"
“from georherwal systenms, ‘but few are based on actual operating ewpe*ienﬁe “If
‘geothermal £luvids can:. bé used -in a direct ‘manner, such as home heating and :
swimmning pool use, the economics are frequently very. favo*able, since Lostly
cl-c-r1cal generatlng equipment is not neceusnr) : )

=_‘In w“ter—daﬂlnated systcms at tcmperatures Eroater't“an 150°¢C, “11} Fou* 10;4—
tlons in the world ha¥e cost information hased on electrical generating exper~ -

_ience. These locatlonsv with. coxts ir 1979 dolldrs, are tahulatxd beloq (Ref
©5=-22): - R .

§ Locatioh _:{ v /7 ‘l'J  Q'V;H'Mill§/Kwh

'-Walrakex. New /ealand _ PRI S

- Namafjall, Iceland . . - 2.5 to 3.5
" Pauzhetsk, USSK - T R R )

. Ccrro Prieto,.Mexlco ' 4.1

. -_t‘o 4.9

.: At and near 150 c it is dlfflcult to generatc econonlc electr1c1ty veverthe-

'+, less, research is underway at this time at Raft River, Idaho, in an éffort ‘to-
. obtuxn foqt 1nformat10n -in thle temperatu1c raﬂoe._ :

Whlle it. is d1f‘1cu1t to ger economic energy fxon oeothermal bnt water; bv v
electrical generatlon the situation with respect to using the €nﬁréj for non—
‘electrlcal generation is nere favorable. Geothérmal hot water is'used to 70 .
pasturize milk ir Klamath Palls. Oregon and to heat 170 ‘homes 'in’ Boise, Idaho.‘f
Several hot springs in Alaska are used for recreation and Space beat{ng use. '
~ Such use 5upports the view that with the rising cost. of EUELS, the use of many
- geothermal sites’ may beyome increas1ngly v1able.

“A number of peopLe have addreSSLd thp subJect of. geothermal cost issues. '

- Bloomster published an article in July‘1976 Econovlc ‘Analysis of’ Ceothermdl
e Enprgy" (Ref.-5-23), _.Wikner determined the "Costs: of Alternative Sources of
3“_Electr1c1ty” anludlng gcothermal encrgj also in July 1976 (Ref 3—94)” g




;ngIn Alaska calculat1ons have heen made for the Anchorage area for both ‘a 40 MW
and-a’ 25 MW "steam-geO*turbine" project. Busbar - costs of 16; 98 mills/kwh

'jand 12.45 mills/kwh respectively, were calculated. -Also, costs were calcu-'

o lated for a geothermal binary hot water plant fer a 10 MW and a 25 NW plant

" and busbar costs of 25. 38 mills/kwh and 19,19 mllls/kwh respectively, were
-calculated: (Ref 5-25). These cost calculations must.be viéewed with great -

‘care since Alaska has had no operating” experlence with electrlcal generating '

f“geothermal systems of this type.

'ijURTHER IN'ORMATIOV NEEDS

;l;_g

. More 1nformat10n 1s ‘also needed on the adva ntabes and d1sadvantages of a ‘
"~ “'binary system vs. multlple ‘flash’ $team s¥stems. for. electrical Jpower
-productlon as the technology relates to tbe Alaska 51tuatlon.u S

Alaska, as well as- most locatxons throughout the U S., needs more explor—'

‘ation in‘order’ to determine, in a quantitive manner, the energy in

Alaska's’ geothernal resources (aquzfers, ‘basing, étc.). A Mepawatt ‘'
Reserv01r Assessment (MRA) program needs to be implemented Whether- a
site will® support a 10 megawatt plant for 20 years or a 1 ,000 megauatt

"plant for 100 years must be known before a utllity can commit capltal

outlay funds for construction.

fi_Geothermal aqulfer pressures follow a lunar pattern (recent Raft Rlvcr
. measurements)’ and reseéarch needs to be. considered on evaluating the. =~
"p0531b111ty that these pressure ‘measurements -could assist in earthquake

predlctlons. Perhaps such pxessure measurements durlng a tremor could

G a351st in the MRA study..

Bulldlngs having, forced air systens can be dlrectly converted to geother~ )

‘mal heating by installing a ncw hot water coil in ex1st1ng ductwork.’ More . .
of this type of information is needed. More practical information on geo-".
.thernal space heatlng de51gn for Alaskan locations Is needed. (State and

federal office bulldlngs in Boise, Idaho are be1nﬂ deslgned to use geo-

thermal water for spacc heating. ‘The estimated savings are. $200 000 per

-year in f0351l fuel. costs equlvalent to 16 000 barrels of oil per year.

_ __More 1nfornatlon is needed on the.. potentlal advantage of geothermal water‘,l'
. om agricultural crops in Alaska. "~ Increased crop yields, length of growing -

season, upfake of geothermal water mlnerals, and quality of produce need

~‘to be medsured. An inventory of agricultural lands that. might benefit

from geothermal energy -needs to be completed. Agriculture-geothermal
experiments utiderwvay at Malta,_Idaho need to-be evaluated for Alaskan

. use. In a similar manner, more informatlon is needed on. the potential

for’ geothermal energy to 1rprove aquaculture production.f

- Accordlng to a Lou1sxana energy report, Pressure in exceéss of 9 000 1bs
‘ per square inch exists- in undérground hot water reservoirs -along the "

coast of Louisiana; such’ a fluid, when evnclled at the surface, would’

- "produce the ‘equivalent eénergy Of a theoretical waterfall 4. miles high u »;:‘m
:Alaska needs more lnformatlon on geopressured—geothermal resources. C
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SIS S

'?The State of Hawall has a long-range objectlve to "develop techniques,f '
materials and components. for . the tecevery of useful energy-from molten.

‘ the Nauional Laboratoriew on the fluld bed conce te i

@

o The State needs adGltiOhal data on, construction materials for plping,
] ,'valves, ‘and ‘pumps associated with- the’ ‘movement” of " geothermal ‘fluids form‘
". “.space heating, ‘récreatianal, agricultural, and aquacultural use, w*th ‘
L special attention to the Alaskan environment.- - : » '

.:More information is needed on fluidized bed techvology, as. this- relates '
. to possible use ‘in the aconomic transfer of the heat from Alaska s,
volcanoes . . . N R

magma.'" - Alaska should constder working with Hawaii and scientists fromv
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= 'QIND~'“'

- ‘.RECOVERABLE RESOURCE DESCRIPTION BY SITE

CWind is the move_eqt of the atmosphere in a palr of g;gantlc 1oops. One 'loop .
is in ‘the’ northern hemisphere and the other in'the southern hemisphere. The
‘basic flow is along the' surface of the earth from the polar regions to the
.tropics. Here'the flow~ 1s heated and rises and then returns at high altitide -

_Q toward the poles wheré. it ‘cools, sinks, and returns again elong the surface toe
,the troplcs, com Dletlﬂg the cycle (Ref '5226), o :

Cool. air from the Arctlc flows southwest ‘and meets’ thn warmer moist air mcving

- . north.. The air aecumulates this time at the earth's surface where. it is
- forced. upwara by eﬁperature gradieﬁt effect,  This air mass divides in the
. upper’ dtmoéphére,. part flowing north and: part 'south. This zone of upward

moving air varies between 50 ‘and 60 ‘degrees” latltude and provides ‘the condi-

"Etlcns for storms that E01m in the northern and western ‘Pacific Qcean and move
.e_eastward ‘to the south of the Aleutidn Island chain 1nto the Gulf of Alas&a v
{Ref. 5- 27) : L .

1*The earth 'S etnos:nete is. broken 1nto numerous hlgh and low pressure cells.

The. speed of, mov1ng air is rel- ted to the dlfference in pressure over a given °

o 'dlstance° the greafer the presere dlfference the greater the wind gpeed.,‘

WIth the- world surface estlmated at l 965 X 10 ml. (or 5. lO x 1014 n ) aud

- the wind energy (up to 1,190 mgters of the atmosphere) at 1130 x 102 watts,

the Alaska portiom is 3. 6 X 106 megawatts taking Alaska as 0.30% of the earth's:
total area.’ If one assumes that 1/1000 of the kinetic energy in-the air above

Alaska could be extracted by windmills, a practlcal annual @ean wind power :

potentlal of Alesna is about 3,400 mogawatts” (Ref 5-28).

Coastal reglons in nlaska typlcal]y have hxgn average wlnd, as do 131ands and
mountain passes. . However, mean wind speeds.are only one consideration in

~ determining the- practicability of w1nd~generatnd power. The entire wind

“oregime, veloc1tv by percént of total time and other considerations, determime -
. - the .extractable wind energy. Time percentages and wind dist::butlon must be. '

v.vlnventorled before the real prac*icablllty of wind power 51tes can’ be deter-

mined. \evertheles:, since many of Alaska's small, remote communltles lie

~in hlgl h1nd aress; wind power doe3s represent a local energy source .of . con-'

siderable gconomic and Social potentlal . Table 5 7. gives the lccation.a d

vspeed of several s‘askan wind pcwer sites.
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SELECTED ALASKAN WIND POWER SITES o

Yeariy.MeanﬁSpeed

1803
C14,9
';'1_4;.\'9-3‘
12,8
'f:'fil;_l“ _

. ;19;5‘_”_”

8.1
o
Lr7.0
C6.6

4.6

*j""'5.7-

6.6

v,A'3

FU:'KnoEs*:-”fE :MiiésEpgrfhodr;:Tfk;

10,9

yﬁ9 3;f‘;v

8,5

g vi'uvaldez

7.6
5.3

6.6

16
: j"(h‘g 2

Source:

Geothermal Evie:gy and Wmd PoweruA!ternaze Energy Souxces for Aiaska Umvuslw of Alaska
Geophyslcal Institute and me State of Alaska Enevgy Offnr:e July, 1975 p 78- 79

;}17 1o

| i.j_‘.14 7o
12,87 0

Table 57 -

. Amchitka Island =
ety
U Tin city

| Port Heiden
Kotzebite
'Noﬁéin

‘“;7vBlg Delta

‘fJuneau

‘fSYakutat

Auchorage

' Qerrill Fieid) .-
Anchorage

(Elmendorf AFB)

- sitka

. Fairbanks

_ ,Sﬁﬁtﬁwést-*“
' f Southwest."*"
'fdorthwest"“'
E'Southwest.::'

- Northwest”"wﬂﬁi

,”Northwest

Intgr;oru‘f

Southasatern

' Sdhﬂhéastérn

Southcentral

v»‘SouthcentraI .
Southcentral”

Southeastern

*Interior s .

: 7lenot is.a unlt of speed of - one nauL1c31 mlle (6 076 10 feet) an’ hour' one
o statute mile is 4,??9 feet._ - . : ,
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:'The unit was destroyed in 1975 as a result of the ‘allure of a safety system ,;:u‘

CURRENT PLANS FOR DEVELOPMENT

The present appllcatlons for wind power are. primarily areas where conventional';'“v
power is not available; e.g. remote cabins, mountain top communications a
installations, ot rural homesites where cost of powetlines is expensive.. - ‘While
there ‘is little market for home use in urban areas, William Barnes, Jr., pro-

_prietor of Windlite, Alaska, does have a- wlndmill in hls backyard in Anchctagei":
. that l1ghts his ho - : : .. ‘ L

Three locations in Alaska are gettlng spec1a1 attentlon with reapeet to
w1ndpower Ugashik and Neison Lagoon, ‘located: on the northern coast of the

‘Alaska. Peninsula in ‘the: Southwestwregion, and Kotzebue in the Northwest Region.
- Ugashik® .-
. The Ugashik‘windmill' ereeLed 100 mlles southwest of Nakﬂek was const ucted

“under the direction vf Dr. Tunis Wentink, Jr.; of the University of Alaska .
»through a grant from the Energy Rescarch and Development Admin1stration.g

and high winds. - A replacement was shipped to Alaska, but no 1"stalJation date'

_has been establlshed

Velson Lagoon

Velson Lagoon, a flshlng v111age located lOO miles northeast of Cold Bay, has .
12 homes, a communlty center and a school, all of which recelve their eleﬂ- '

' tr1c1ty from two 75 kw diesel generators.»

In February 1977 _the D1v151on of Fnergy and Power Development funded the

»installatlon of an electr ical dlstrlbutlon systom that eonnected two.diesel ™
generatore (orlglnally used by the school) w1th all the homes in the V1lla e.,,F

, Prior to the hookup, 1ndiv1dua1 dlesel generators were used The uiv1sion

then purchased a 20 kw Grumman wind’ system, which was tied intc the . grid. (vla
a synchronous’ dnverter). in October 1977. If additional funding is- obtained,

‘a second wind generator ‘will be purchased ERDA. is prov1dlnp support to the
project through the fundlng of a: data 1og5er and assrstlng with analysrs of
_the data collected '

" The Nelson Lagoon work. is a demonstratlon progect Wth two prlmary goals

1) ‘determine the Lechnlcal teasibility of using wind generators in remote

_ Alaskan v1llages' and ‘2) 1dent1fy their ec01om1c v1ab111ty. '

_‘Addltlﬂnal 1nformat10n on the Nelson Lagoon act1v1ty is available in two recent-:aﬁlf“

reports (Ref. -29 and 5~ 30), which contain general requ1renents for installa-
tion and data on currently manufactured wind- powered generator equipment.
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‘. Kotzebue .

“The Division of . Energy and Powér:Dévelopmenc under contract with the Universityv

of Alaska, is also financing; the installation of a 2 kv Dunlite wind generator

' at the new community college building ‘at Kotzebue. A synchronous” inverter was
‘installed with the generator and both units were in- operation in October 1977

“The emphas*s of the project is to develop an opgratlon and maintenance curriculum__
',’for ,1aska Natlves to help ’them utlllze wind oenerators in thelr copmunxtios. )

i ‘Other'Uses

.The \ahlonal Weather 3erv1ce recently purchﬂsed two wind generatorg to test forﬂ

poss1ble use with their remote automatic weathPr observing’ statiows.? Tests:

;‘;.were conducted near HcHugh Creek, just south of. Ancherdge.. According te NWS'

facilities nalntenance supervisor Sigfred Johnson, high and turbulent winds -
"blew then Lo pieces”.” A French model, the Aero-watt, was: replaced by the com-
pany, and Johnson plans to relnstall 1t and raise the blocks to'a height of

.7 30 -feet -to .avoid the tuxbulence encountered at a 10-foot altitudé. Johnson
‘hopes to come up- with & system to. replace solar panelv'at some of the nortnhern-

T most staflons. - Wind generators such as the Aero-watt, would furnish a 3 o4
lqmp lLk1L r'..n:rem: to charpe the batterles that power ‘the remote Lnatruments,

o Al/esku Plp811np Serv1cc Co. has albo purchased some w1nd generatorg }o provide
backup power for communlcatlons along the pipeline. . -

©An LlCICdSlng number of Alaska r;91dents, partlcularly in ‘more romﬂte ‘areas,

are finding units ‘such as the Dunlite to be a practical means of meeting their -

" basic electrical neodﬂ.“

‘ APPLICABLI; TECH\OLOGY

“Mau has long *eCOgnL?td and utilized the energy in. the wind. Windmllls were

known in China and Japan as early-as- 2000 B.C. and have been in- ‘common use fo?

at least 700. years in parts of hurope, wind energv systems were in wide use in .
“the wastern Un1Lea Stdtes untll about '1950. Some are still to be found in-

rural "areas, .pumping water into stock tanks GL generating e1ectr1city fo*

1nd1vxdua] fdrm houses.

Some . vaoplo fee] that, had the wlndmllls in thr= rural- communitles be;n 1nstalled

‘?‘hlghcr with more energy. available at the grearer wind ve’ec1t1es the acceptanpe

of -wind. eneloy in rural America would have been much greater.'

'Duang the perlod from 1935 to 1955 a number of large experlmental wznd~pnwered
generators were ccnstructpd ‘Most of these units were located in Europe' the

“Smlth—Putnam unit, at ‘Grandpa's Knob, Vermont, was the. only U.S, effort.  On . i -
October 19, 1941, this unit was the first. ever to feed wind-generated power syn-.

chronousiy. inte a utlllty power grid. Rated at 1250 kw in a. 30~-nile per hout

'p~w1nd it wag operated on .an. _experimental basis for 1100 hours over a four and
- .one- half year period. Put.out of commission. by a blade fallure in March 19&5

tﬁe prOJect was dlscontlﬂued for economzc rea&on
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" axis designs and vertlcal axis designs. The horizontal axis designs include >

Windmill Designs: Horizontal and Vertical Axis

The many patterns of wind turbines fall into -two basic concepts: horizontal

the oldest, most common types, and generally have been the most comprehensively '

- studied, whereas the vertical axis design dates only from around 1930 and has-
" not been studied as thoroughly. Horizontal axis turbines are. typified by the -

American farm wind turblne commonly used to. pump water. in the western United
States. B . : . -1

:“The Dutch four—armed wxndmlll was used to’ pump vater and for light industrial

purposes in the Nethérlands. -The modern propeller de51gns with two or three i-'
blades are commonly used on small generator systems. Recent large ~gcale
experimental :power generation" systems have used propeller designs almost
exc1u51ve1y (see figure 5 IO) . :

. All three types of horizontal axis desigqs require ‘some means of keeping the 1;"
-,turbine oriented into.the w1nd, the most frequent device being a - tail or vane,-

Another system uses a small auxiliary horizontal-axis turbine (fantail) mounted

'..perpendicular to .the pr1mary turbine.and geared to drive- the primary turbine
“into the wind while driving itself out of the wind. "By coning .the blades -:f~"

the turbine “can be made to track downwind w1thout the use of a vane,:

.Vertlcal axis turbines do not require orientation to the wind because they are

omni~direccional, with the axis of rotation perpendicular to. the wind regard-
less of the wind's direction. - This omni-directional chardcteristic and a
capabllity of deliverlng power directly to ground level are their. prlmary
assets. Figure 5-10 presents the Darrieus. and the Savonius or S-Rotor., No
vertical axis wind turbine has yet been applied to large-scale or commercial
projects althcough thé Savonius rotor has been used as an ocean current meter
and for hand-held anemometers. Although the Darrieus rotor. is not currently

'self starting, it has been combined with the Savonius rotor in experiments

at Saudla Lanoratories in A1buquequu, New Wex1co, to become self-starting.-

_Regardlcss of the conflguratlon all rotors share some . common design problems,

they must endure certain stresses. and forces incuced durlng operation.’ Resonance .-
and vibratory forces may be minimized by careful design engineering of the rotor
driven machinery “and supporting’ strueture, but: aerodyﬁﬁm!c and inertial forces

v . must be countered by strength and rigidity.  Aerodynamic loads are genelated

by the nonuniforinity of wind speed.” The mean axial wind. compenent generates
thrust forces which deflect the blades downwind (forced coning) -and varia—,_'
tions in wind speed induce variations in the angle of coning: (flapping)

‘Gradients in axial Velcoity (prlmarlly vertical due to the boundary layer

effect) tend to-tire-<rhe-rotor disk with respect to the shaft, contributing to
flapping -and aggravating resonance problems at certain rotor speeds. Uneven-
loading of the blades also induces twisting stresses in the .blades. Velocity
components perpendicular to th rotor axis produce disk tiltlng and thh

harmonic loadings.

Wind Speed and Powerf

The - esseutia] quaﬁtlty of interest is: the energy flux in watts per unit area, -
measurcd normul to the w11d dlrection. Thls 1s a power- density and can be’ "
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‘Timited to. smaller applications.-

1 feasible.’

| Horizontal Axis -

- High .torque, 1ow rpm, high.lc-ses,.
Hust -

high weight/power output ratio.
be turned para»]el to h1gh w1nds for
protect1on

DUTCH

High torque, low rpm, inefficient |
blade design. Fabric cover may be

" removed from arms for prot;ct1on in

h1gh w1nds

MODERN
PROPELLER -

.'Lowltorque high rmp, efficient blade

design. Three-blade units generally-

blade units of 200 feet diameter arg

Two-'

~ Energy Fact Book 1976. Téira-Tech, I_n}:. Feb 1976.

Patented in f931 (vss

DANRIEUS AOTOR.

ard. Frante,f~"'

Current1y under study at Naticnnl

“Aeronautical establishment, Ottawa. T
Canada; AEC's Sandia’ Labora*0r1e: in &
* Albuguergue, N.M.; and NASA' s‘ang]ey.

VA Laborduorlgs

"~ $-ROTOR

Patented in 1979 . (U S and Fwnland) by
S.d. Savonlus ' .

Current]y used as an ocean currcﬁt meter,..,.i

'~ Other applications shown tfeasible

Variable p1tched biades
“21low speed regu]at on, featherlng for v
protect1on )
. S(;UICQ:

Developmental a]tﬂrnatlves not fully:
1nvest19ated :

) Figure 5- 10
Wmd Turbira Charactensncs (Rotortype)
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CHARACTERGTRSOFCNERGYSTORAGETECHNOLOGY .

'; Te;hholdé}-r _” Typical Econon\c

Module
o (Mue)

':Batieriésvf;- - B
“_F]ywhee I R
'Herogen/Fu;l T L

Cells -

Compressed-Air 10 (30 MwH).

(Adluﬁatic;

Corpressed Riv  ]0
(iso;hermal) R

A ;.Pumped tiydro "ﬁfOO.(?) ’ 
o Superconductangi o500

Magnets™

Sourco:. -Energy Fact Boow 1976. TetraTech. inc.. Feu.,

Characteristics” :

- Earliest
Commercial
A"allabilxty

1975-82.
1985

1985

1582
1975

igrs
1995

¥976.

Storage -
tfflCiency :

().
-?OéBOf
70-90°"

.70-80

CNA | _HRequired Fue%

7075
0

40F§Q.j 

’Reméfks‘-f‘“t““

- fPr°ven Techﬁoiggx;,fgi”

. Storage opt1ons forf771fk

: Hydrogen

_;:High -Grade Therm31 o

QISpecia1.51:qatiph:j?‘"

;_Iﬁé_cdht‘of'power was estimated to be from 17 to 30 miils/kwh for the time
‘period 1985 to 1995, The capital cost investment was assuméd to be $300/kw

101985 and $4507&w in 1995. Even if the above costs.are doubled in Alagka

“Wind Fnergv (ﬂb'Q in A11‘k1

‘dqring*thay.timc frame, the,co«:s,loox very attractive for. wind enexrgy in :gﬁdtcﬂ;
areas of Alaska. : S ‘ ' ‘ R o

'\er; Litrlc In'ornation is availakle. cancernin6 wind Lﬂergy coats 1n Alaska

Some CILLULA[iUJS have hgcn nade for certain Alaskan. areas which indicates ™
that a wind energy system uould requite 5. 9 years to pay off through fuel oil
(L) the 01l saved- could be

savinga” (5LE 5~“8) "One should

s0moe cost nJﬂbtru can, be deve}oped

also note thate
ﬁuscd.e[sewhere. and (2) wind is replenishablé;a
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' ,-/v.rvnrmzn mpomx'rmw NEEDS

t3 -

. Wind velocities aust be obtained for the site undcr consideratlon. Data
ﬂ';shou;d be. obtained for-at-least a.year and maximum wind velocities must
: be determined. * Therefore, Alaska neceds :ore site-oriented wind infor-

mation for those locations hhere a cutrent (or pObaible future) interest

) e\ists for wind power

_The cost of wind energy needq to be determined for variouq stte-specific .
i :locations bascd upon actual operating experience.

Once a wind powered g;nera:or (wPG) nas been: selected it La necessary -

'E ‘to obtain appropriate interface equlpment for the utilicy: grid More j“
information from actual operating expetrience 1s needed:'on such equxpment.

Examplcs of interfacc equipment “that may be requircd to parallel an AC

:generatnr (i.e., Dunlite or Grumman) with a utility distributing system =
~are: (1) rectifier network' (2) wvoltage ¥egulator; (3 “dnput- filterlintov—“_»
face clrcuits. (4). synchronous inverter; (3) output. filter/interface cir-
- cuits;, (6) overcurrent proteccion, (7) metering; and (8 automatic
~~fdisconﬂect. - T .

Wore data is albo needed on dctalled methods cf storing wind energy
of bpecxai {nterest  is-the d1550(13;~on of water and the s\orage of
energy as, hydrogen
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| ALASKA WIND RESOURCES..
" KEY CONTACTS

. Robert Swanson

'S&S Electric, Inc.

‘P.0O. Box 4-2439. .
. Anchorage, Alaska 99509
-(907) 344~ 0022 C

4175 Veterans Memorial Highway

'Ronkonkoma, New- York. 11779
“(5186) 573—6205 .

.John Kuller
: Boelng Compuccr Services, Iqr.
_ Western. Dlstrict ;

P.0. Box 24346

‘V‘Seattlé, Washington 98124‘>'
(206) 773-8683 ‘

Gerald V. Neubert :

Associate Director for Planning’

Department of Faciliries Plannlng
and Construction .

University of Alaska.

Room #2, Bunnell Building

‘Fairbanks, Alaska 99701

(907) 479—7591

John E. klckles

‘Associate Director of Construction
' 0ffice of the Director of Constructionm. -
“University of Alaska ‘
. Box.95502 ,
" - Fairbanks, Alaska 99701
" William A. Barnes
"Windlite - Alaska
~Box 43

Anchotrage, Alaska  99510

- (907) 272-2205 -

Dr. Tunis Wentink, Jr.

- Professor of Physics
’Geophys1yal Institute’
University of ‘Alaska

Fairbanks, Alaska 99701

0 (907) 479-7607
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; _~fw1111am c. vcconkey
" Director.

Division of.fnergy and Power
Development

1.Department of. Commerce and LCOﬂOﬂiC' N

Dévelopment -

'338 Denali St.; 7th Floor MAcKay ':.5l 5

Bldg.,

. Anchorage. Alaska 99501
-(907) 272~ 0527 . :
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ADDITICHAL. ENERGY RESOURCES

'There are a’ number of energy resources in Alaska in. additl‘n ‘to the oil, gas,

coal, hydroelectric, uranium, geothermal and wind tesources already discussed. .
These additional enérgy resources 1nc1ude tides, wood, peat, the sun, oil shale,.

"~ the thermal gradients in the ocean and, of - bpecral importance from a conmserva= . -
-tion v1ewp01nt, refuse and waste heat. ; : o

. With so many energy 1ssues, operatlons, and resources that needed . to be .- i
‘__addressed in Phase I of this study, it is not possible -to treat these reSOches

in . any detail. Neverfheless, a brlef dlscussion of tidal and wood euergf

'ffollows.

Tidal Poweri

' Tﬁe‘principle'tidal'power'eitee under‘considerationﬁare'in the Cook Inlet

basin and at Angoon in southeastern Alaska.  Inlet’ tides at Anchorage "have a
mean range of 26,7 .feet and ‘aré even higher at the north end of the Knik Arm

o of the Inlet.' The long—term potential for tidal’ power development of Cook -
- Inlet; orf which Knik Arm 46 but a small segment, is: estimated to be 8,560 ‘

) 'megaWdtts. The Knik Arm is of- special 'interest since’ there is:a rﬂssibiiityv“
~'that ‘a crossing will be constructed from Anchorage to Willow, whicu was

selected ‘to be the new capitol site by the voters of Alaska on November. 2,
1976. Estimates of Wilson and Swales (1972) lndlcate 685 MW of power can be
obtalned at Knik Arm. A similar situation exists at Turnagain Arm, where
outer continental shelf development will cause pressure for 1mproved trans—
portation to the Kenai Peninsula, resul*lng in the possible combination of a -
crossing with tidal enetgy 1nstallatlone. Turnagain has a power-poteutial

‘twice that of Knik.

The Div191on of Energy- and Power Development is 1ntent upon obtaining funds

. to develop a Knik Arm and/or a Turnagain Arm cr0551ng design that will permit g

the lateY’ installation of tidal energy units as the demand. Justifies. Whether
or not this d851gn will be chosen is not known, but it 1s very important that -
such a de31gn be considered so that future tidal energy will not be lost by

';default. The high cost of retrofitting dictates that consideration for ‘tidal L
‘energy fac111t1es at Knik, and Turnagain Arms be addressed prlor to construc-v '
‘tion of any rtoss1ng. : .

hood

ﬁInterlor Alas?a has about lOO mllllon acres that are forested;. of this 3mount

21 percent is classified as commercial.  The forested area-of Coastal Alaska
is about 13 milllon acres,'aoout 50 percent of which is classifled as -
commetc1al. . :

The volume of ‘wood harvested in Alaska from lands admlnlstered by ‘the’ U S. .
Forest qerv1ce and the State was 510, 000 ,000 board feet in 1976, according to -
the year-end report of The Alaska Economy. Since wood has about lO to 11,000
Btu's per pound wood- is a large energy resource in. Alaeka. . .
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Not'énIY’aré wood produéts made in Ketchikar and»Sitka,.bﬁt_tHe wodd waste
is used both for industrial procéess heat ani to make electricity in steam

“toilers. Indeed, several megawatts are generated in the State, The wood
‘waste in Coastal Alaska has a high moisture content and, therefore, oil'ig
. added in order ‘to get combustion.

in ¢ _ : xecent fluidized bed technology has been
used-to burn wood wastes in Northerrn Idaho and ‘it 'is possible now to burn

‘wood with a moisture content as high as 62%.
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ALASKA ENERGY NEEDS'AND-O?PéRTUxIrIESfVV‘

emphasis of the preced'ng cthLPrs has bccn on nlaSKa ; future as’an
dicing statés Given the perential extent, of Alaska s xecovcrablc

d non-fossil fuels and. Lhelr‘tﬂporLanLe to .the entire nation, this .
s is underqtandable It is alsc important to rtcogni ze the needs and
oppertunities of Alaska as-an energy’ consunier. Alaska is increasing {ts
anfual oil and gas consumbtlon. A con0111>nr of 11975 inited Starés and Al aska
onsumption indicares that putro]cun and. natural gas compri ise a higher perc,“ra?e
nf thoe total chnergy 4cmnnd in \_nskﬂ than in tnC Uss. as-a hho;é.

-Percent of Total Denard

T L Uretroleunm Liquids 47.0 58.0
S | Naturald ‘ 28.0 54,0 :

i Toal - 19.0 6.0

xur‘ut'wft“r_\ 4.0 :C.G

wuelear . Pow LR .5

’!savvlnncmua J.2 0.0%

{of measured)

recent . mand estinates’ for oil and gas are containad

cn@.t 3' ‘,.I' toric ond Prmjecccd‘Demnnd;forﬂOil zad Gas in
§572-1%95, 3 the Alaska Division-of Minerais and inergy

'th:ﬁ.' L : : ‘ ’

The above iliustrates alaska's heavy de 30*(0*"r on o0il and. gas

noL, howevor, Forhat n‘,sk=n, have been Lnurcaslnr Lnﬂjr concunptlrn of
at an avorage rate of 10 pvrcent par veari since ‘1972, compa red. ko .
rage gnauel increase of two percent: aska per’ capita crﬁcunD~.’ '
s approxinately $ev¢n zallons of n@t'o}Lum products per. JJV' 
¢ period, Americans as i whole &Jgd‘aboqt 4 ga;lons per day.
Figures A1 and =2 “is;urical compariscn of Alaskan oil and gas
consumption befweesn 19 1376, 'Residential and’ comwercial demand rose
avar. 1f percent per vear (i.64 fa 2.16 million barrels of 011 ‘equivalent
- (MBOEy, wnd industriel use of ‘natural gas rose almost 19, pércent per-yeat - o
{(5.08 to }_ubﬂh) “Total nvn-nlvctrlr oil and ¢as c»nsuwptLon increascd. 27' ,"#

from 32‘0/ MBOE in 1972 to 3 RCS Bﬁ} in 19x5 a four- voar 1rcreasc of .
37 percent. ’

Figure 6-3 dramatically points vut LHL donirance of the'trnn “drtation'Sertor
dn o the consumption of cnergv. The 1975 l ska Staca cnergv m]h.LH as: fo IOHS‘
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Cragar

| IR 21.6
":Resigential and Commercial ' 7‘rf C 2041

"’_10’0 oz

o Tl ansporcatiow

) Elnctric Generation -

ST SRR .Industrial and _ilitary
rcmu. o

E ! e R Figure 6-4 presents:. three oil demand projections to 1990 prepared by DHI‘.?{ o
; ' I . If the roderate growth curve is chosen, total oil demand in the State’ will

dncreise from 22.4 ¥30E in 1975 to. 42,5 MBOE 1n 1985 to 63.9 MBOE in 1995.

. rhis rcprcsents an average &rowth rate of over eight percent per year.; -

: I T e '\atura‘ gas denand. as shown in "“igure 6= 5 muld 1ncreaee &t an avetage
PEE TR ) * . annual rate of 8.5% from &1. 1 Billion Cubic rez.: (BCF) in 1975 to .-.19 2
BCF an.xual consumption in 20 years.~ '
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"O?P'ORTIIIN'I:TIES ;o

"L'WDS' of this chapt;r has been cente'ed on meet1np present and future energy
-needs as determined throu?h various growth and economic development trénds,

With such abundant rpsources, ‘howaver., many opportunl;ies exist for develop- =
ing Alaskan energy. tesources in. the wost'efficlent and effective manner
pOPSLble and ensuring that Alaskanq recelve adequate energy ana power at

the least cost, S L S

Alaska s abundan' encrgy uotentlal provides three signiflcan; opporLunitle

- The first 4s to improve:thé.standard of living through adequaue energy avall-;
ability; the second. is to, provide. emplovngnt opportuﬂities for Alaskans, th

thl*d 1is to provIdL for Lhe State 5 finnncxal need

Alaska' s'larg@st“citicb, i e. Anchoxage;‘rairbanks; Juneuu; Ketchikan, Sitka,
Petéfsbur;,’hrangéil Homer, Kodiak, Valdez, Cordova, as well as. many swal‘er
villdges, are locatéd near’ hydro and/or coal field sites. FEach of these has
the serious potentlal for: cledn and rel;tlvely 1ncwpensive all—electtic citles..
With the use of wind, geothcrmal en;rgy, and fuel cells many ru;al v;llaaes '
haVc 5im11ar opnortunities.

ﬁla'ka wnth 1ts energy resourceg alone or combined with it nany other
natural réscurcas has Several’ Opportunltlev to dlveruify its economy.  The
State is rieh in minerals. fertile soils, fisheries and timber, as well as
in coal, oil, gas, and water. The potuntlal development of thaew industries
as well as energy intunsive industriés provide -Alaskans with a favorable

- employment: and economtc future. . oo

lFlndlly, if miadged cdrefullv, all of the°ﬁ ('n”meéﬁva fulllfinauéialireward'::
G- the State and its people. The futura is promising if these resourses. and -

monies are managed carefully.

1897 -
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- ENERGY NEEDS, ELECTRICAL

Statewide eléctrical demand projections have been prepared by two. organiza— A

tions: the Institute for Social and Economic Research (ISER) of the’ University

‘: of Alaska and the Alaaka Power Adminlstration (APA) of the U.s. Department of
the Interior.

'APA s future electrical demand estlmates contained in the Alaska Power Survey
"of-1974, are shown on Flgure 6-6.  Superimposed’ upon this projectien are the
. estimates developed by ISER In their 1976 report, Electric Power in Alaska,

1976-1995. ‘As can be seen, there is a wide spread between. the low range and -

"high range ‘predictions after 1985, but prior to. that both estimates are fairly
‘close. Due to the wide range of growth options which exist in Alaska, demana

.progectlona beyond: 1985 vary greatly. Table 6-1 gives- electrical power pro-

'ductlon as-a. function of the Regions of the State and the resources for

calendar year 1975. Table 6-2 and .Figure 6-7 present current and future
electr1c1ty demand by Region. through 1995 using the accelerated economic
scenatrio with lowest “nd hlghest prOJections.

The energy mix in’ the State for electrical product1on is estlmated at: oil

20 percent; natural gas, about 50 percent; coal, approxwmately 18 percent;

and hydroelectric power, 12 percent. ’ Rural areas rely almost exclus1vely on.
diesel fuel to power their electric generators, although naturazl gas is used.

“in Barrow, the State's northern-most community.” The Anchorage and Kenai areas
- in the. Southeentral Region have been bléssed with inexpensive and abundant’

natural gas for electrical power generation; -however, expiration of long—term
centracts, limited uncommitted reserves, ‘possible derepulation of natural
gas, and.bans on. additional natural gas generation systems indicate that

"a. change in this 31tuation w1th1n the next few years, ‘In the Interior, the -
" Fairbanks vicinity power needs are met by coal-fired steam plants; the coal

is supplied from the Usibelli Coal Mine near Healy ‘and by a mine-mouth -,
plant at the mine 1cself. Back-up diesel systems help'meet peak demand in:

3the area

‘It is difflcult to predict the electrlcal energy mix for the year ’OOC
" Studies in progress to determine the éxtent to. which remote’ areds will be:

able to use alternate energy sources such as w1nd geothermal, solar and .

~small 1ow~head hydro will. help.

'In larger communltles, the locatioh. will, in 1arge part dlctate the alter—'ﬂ

natives. Fairbanks, for example, is surtounded with. optlons with its proxis—‘
ity to 'a'large active -coal mine, to the trans- Alaska 0il pipelipe, to -the
future Vorth Slopg . natural gas llne, and ito a poss;ble naJor hydroelectric

_pro;ect on the Upper Susitna River.

»_Anchorege and . thn Qouthcentra] Region' s future power alrernatives include
..-Some centinued use of nutural gas, coal-fired plants: ASINg-- Beluga coal, the

Upper. Susitna Dam hydropower project and harnessing of the tidal power ‘of

" Cook Inlet. . With the Railbelt area (the heavily populated areas of ‘the o

Southcentral and Interior Regions) expected Lo account fur over 90 percent
of the State's total electrical energy usage by 1995, -gpecial focus and
1mmedlate attention must be given to determine the future qunpj‘eq vhich

Cowill neet this energy demand. Geothermal energy may also hdld some potent:al .

in the- IntPTlOI Region (Mt. Drum and Mt. Wrangell areas) and in the South-

A.central Region (Mt Spurr, M, Iliamna, Mt. Redoubt dnd Ht. St. ‘Augystine).

S 198




-...f‘.
% =

IR M

A

»

IS

I N N . . ...

o
o

e

- L e e

AR

-!-i—u;ﬁn.l S

In contrast to the majority of states in the Lower 48, most .reglons of

Alaskaare fortunate to have one or more alternatives available. to meet .
- present and future eﬁergy‘demand,, There exists either fossil fuel sub-
stitution choices or other alternative, even renewable, energy resources.

The ability of Alaska to meet these needs will depend, to a large degree,

.- . - on the ability to identify and analyze the options available and to prepare

‘a.program for controlled and orderly development of the State's energy
‘,tesourCes;‘. : ) R : . S
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o Table61
ENERGY SOUHCES FOR tLECTRIC POWFR

Alaska Urtility and National Defense System

SRR S

Calendar Year 1975

_Estimated’ Power Drcductaon, Million kwh

Frcm

< Natural:

Gas -

“From.

-Coal:

Hydro.

© Southeast - | a2
TSouthhentra] ;'l.;-,[ g6,

‘7"(Ifférior)"‘ . . 155

Yukon

- vBalance of State :.~’1 230

512

- Powar: -

183

_Totel  Percent . 0.7

296" ic-ff

8.y o
667 23,

Total A 533

Percent.v,z.' - 20"

o Source: -"Ah?ska Power: A‘dminisxrafﬁn. Aprii 28, 137'7‘.

: 512; :'>‘
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- Year -
1974
) 19gs
'¢_1995‘

-',fjéar:_
19747

1935 -
1995

Year

1974
1985
1995

Year

1974

1985
- 1995

" Source:

ELECTRICITY REOUIREMENfs N ALASKA L

Anchorage and Southcenttal Alaskal

Lapacity
" Required (MW)

702 1394

. ‘Cgpaéity-
"t Required (MW)

76 76
‘14a5" 297

2600 g77 .

. low, . " high "
261, .. 261

1672 4162

lowiﬁ - hlgh."

Table 6-2.

Total Encrgy‘”
(Milliorn KwWd).:

R vt
1149 - 1149 0
3095 6523
7004 18 141 . .o

Fairbanks Region

jTotal Enetgy

~ {Million KWH) o
“low. . hlgh’»
I URE T
602 1244
1058 - 2843

) Squtheast Alaékq

Capacity
,nequired (MW)

48 .. 48
93 112
14Y 0 184

© Northwest .and

" Capac ity
Rnglre {(MW)

l()d Hipgh
209 Jilea

g RS
" 0
12 m

Eisctric Powsr in Alaska, 1976-1995_ Institute of Sncis! ana Economic Research. Universily of Aliska. Av3ust 1976,

low  high

Total Enérgy‘“‘

(MEL1ion KWHY

417 505
634 - 827"

Sduthwgst'Regioﬁé-

Total Energy

C(Million HUH)

. low . niE‘h o

31 31

36 86 .

R C127

202

]ow S hlgh 
215 2150

Growth Rate
(Annual Percent)

104. . .v_high

C9.4 17

9.0 .. 140

.Gfowtﬁ”&ate

" {Annual Pe:cent)fi_,f
“low z“;'hfgh',

s 132
1 6.0 - 11,0

" Growth Rute.,

“{(Annual Percent}

- low : h'g v-

ui
.
(WS
oh

.

o

“Crovth Rate

(Annual Percent)

Yaow : hioh
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. The purpese of this
o

Csconarios will b sl
‘eventsia the future: bit once they are established, dnd their- agsunptionq

“describea.

or Lnb»major'elcments af

R L cwmrm7

ENERGV’D VVLOPME\T SCEVARIOS

cwhapteris to-provide ‘scenariod of the most probable

course of Alaska' lerny kc?ourceo'd*v¢101ﬁcht‘thrqggh the year 2000.

imavy attention is glven to the najor reqourceb. otl, gas, .
Urdnlnh, and huJTOLl;PL'iL powur.,- LT

5scuSSiLy those scenarios are. apecu1ati"e, lnvmlvlnv'a nunbcr of asqump--
regarding furrther resoure o discoveries, dcvexopMLnt coqts. market.
lcvsdoand related ovests, .;erﬁch.ALhL, ara-a "bogt- guess based’ on
the knewledas wid. by the project teén'tnu far in’ tbp qua) These'

' 't to.considerable chiange as tn 2y are ovcr;aken by

mude explicit, their modificatien to .accommodate evénts as they occur s a
11*xveiv simple process.. - Thus, -the scenarios becone a type of a baseline
aing t'nn‘¢h;;d'mqﬂ;urc future Llrcsttances and *Hei* impllcations for

' devechﬁénb_in(;hp Stare.” - : . v

Marios Uhemsel ves are doré on-a Regional bas sis, pr]maril; boc duse
are frequént ing rﬂ“tith‘Hctwd*l resource dcvc]onnLnL in A given

arena. There are s$ix. scenarios,-one for each of the major geogrnr}lc ‘(and

T
e

hdivisions of the gtdte A bricst chrono;ogy his been pre-
pared of thé evenis which seem.most ik elv to occur ifn view of the!

available at this time. In addvtion. the scenarios -are based
of asburmptions relating to each of. the major resources. These
Cassumprions are di!hbésﬁd in dat

tall before the six Regionil chranologies are

In prégaris ne no ATLOMPL was nade to 1denti£v every nossib’e
‘«'}u-:‘r‘"‘v arn’ to-date vy

t .
nts with areat :rcc1 ion. Only‘gporb*nnd outx'neq>
£ T encrgy-do velopmen: are depicted,” ’

prinne made ropa
5

bﬂ( cround for ‘*vo‘ﬁp(eht'bf onshore
ar2 ail and- zas ) S

3 1nc1ude the tOlIOwiPQ'

w‘»@i]l vemain’ bxrh “and cohtinué_to rise, but
roase ﬁj‘l prﬁkably not exceed ‘the gsneral rate

Ky zral contrals on the wellhead prices of cil and ; as wxll probaolv
and will, have a minimal otfncc nn QXD}O;JtIOﬂ for, and furthar
relopment ofy Alaska ofl and gas. {"01d" o0il i Cook Inlet is one
eptinn, ) ' K o n

N Jon further cxharts. of 1.5, petrolevm and pas will vemain in .
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‘ 6). ‘One or more-dii'piﬁciiﬁésiwill béibuflf';otfransﬁont Alaskan crude

.01l across the lower 48 states, and will be in operation by 1985 of . -
.sooner. BT B e P

©5) Afnaﬁﬁrallgasfpipeli;é a1ong the Aléanbﬁighwéy route oill'be 6p¢ta}ihg‘;_

-before 1985,

6y Efﬁvirohméu:a]_«considverétionsvﬁ;ll Unit development in certain sensitive

areas, such as those in or near majbr*fisheries.and:wildl;fe"refuges;x

or refinery will dccur within Alaska. - :

N The use of oil and gas aas a feed&tock‘fot a’pétrdchomitﬁl‘fééill¢y

- 8) The:State's leasing boli,c{eé', will be br’b’mill‘gated on scheduse in order ...

' to permit: ordarly and reSponsible ledsing;6f’Staté-lahds,with,appfoprie o
" ate environmen;al,saféguard553’u»- R

_The tationale‘behind'mosthof these ESsﬁmptionE.is-éttaightfofuard; Iominent .

collapse of the Organization of Petroleun Exporting Countries (OPEC) cartel
is' not predicted; but neither is it believed that OPEC's concrolﬁ0ver.pt2ce9-1sb

' 3 absolute. The present price.level has already led to increased petroleusm’

éxpldra;ion_and“dgve{opment in»nqneOPEC nations, and will continue to do go.

‘Many of the OPEC'natiohs'hqve’found~thac'théit exports are falling below

expectations, generating sime strain within the cartel. ‘Further attenpts .-
to increasc crude oil prices more rapidly than the averall price level would
further increase incentives for 'non-OPEC 0il to come on stream, and for

‘_importing nations to resort to increasingly stringent medsures to stem the -

outflow of petrodollars.

As part of the pracess of'éttempting to diminishjreliance'on OPEC, the U.S.:_

~government is trying to findipolitically palatable ways of increasing - .

domestic'produécion;»vThis oust’ lead to decréased ‘restraint on wellhead
prices of oil and gés;ﬁpapticularly oil and gas which result from new

-exploration, . Alaska already has been treated as a special casedue te

the High cost of exploration'ahd.developménr;*thgfe is every reason té-
expect this policy”tdvcontinue, thus minimizing the ‘impact of federal con-
trols on Alaskan wellhead prices. A continued ban on furthsr U.S. exportsg

-of o1l and gas. is entirely COnsistent‘with this policy of increasing U.S.

self-sufficiency,

_The environmental prohlems assOCiéted‘with'enérgyfdevclopmen;_1h‘ceftain
 parts of the State are extremely serious. Exacples are numérous.. -Qil and.

8as is thought to lie beneath the waters of Bristol Bay. But, at the same
rime, Bristol Bay is host to oae of the largest red salmon rums in the

- world. Similarly,‘the'Nava;inJZemchug—St.:George‘pettoleum provinces are
. - thought to have substantial 01l and gas resources; the area is also reporred

to supply about three percent of the world's bottonfish.: The potential con~

. flict between thesé two resoutrces ig obvious.” Similar probleas are associ~.

ated with a number of wild. ' fe refuges, esp2efally the Arctie Wildlife Refuge
ared v . :

in thae nortneast corner of the State on- the sheres of the Beaufort S:a.
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The 5é$u¢ptioh regdrding>¢helstate 1eas1ng‘ﬁqlichs hqufteszliﬁtle L’planj
ation.  The State 1s in the process-of establishing fts leasing policies

..right now, and there. is no reason to believe that there will be any ig— ;
'nificant delay in publishing thege pol'cies in the future.; 

'-Asauvntions for Coa’ Dcvelopncnt

The abqunption on which the scenarxos for coal develorment are based arc
largely ‘site-specific. This is because diffcrenL circumstances apply to

.doveloprent at each of the majer coal ficlds at.whiczh dLVLlopﬂeq* is likely .

to occur. These major sites.are the Beluga district of the Susitna, and -

- the Healy River district’ of the Nenana iield and Jgrvis Creek field.  The -
’f.'absuwptionf for earh are as follows: CLET s S ‘

':'Bclug

::15. fNarioaal Energy t’olicv wlll continue to emphasi7e conversion to coal

'fo* e]octtic power generation and other induetr.al uaes.

- 2). Can Lructton of thc Uppﬂr Susitna’ roject wil not be'qtdrtéd before

1982° or 1983, and the projgct will not be generating puwer before 1990

- 3) ’thtulal a8 p*ices in’ the, Cook Tuch w111 coaLinue to rise, increas;ng

*dewavd for axcernatu power sources,

- 4) - Placer—Aer and ‘Cook lnlut Rckior, Inc. w111 Lontinuo to. Eavo" dEVLlOp—,.

ment. of Be‘uga.»‘

5)°  The state government will contlﬁuc to favor Grﬁtrxj g1d en"onﬁantallv

sound coal developmcnc.

"6) IFHarkecs will-be*assurcd with-onévor mare Wc~ Ceast Lti]itica.

.77)’f"Coal freight rates from east of the Pocxies to the West Coast wjll not

be Subbidded to reduce the dclxvercd cost of Recky Woantaln ruals.,
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Migscoellaneoug bc«narin Aq”"ﬂntions

v gpecitic sels of dnsumutiuua fol Lhe majur energy resources
likely to bL developed in Alaska befote the year 2000, there are a number of .
ppld

assumpt fons to bera ed to. othcr potenxial energy ‘sources. . These include
the ﬁolicuing:' L . o

S LI

E STy .hvrc wil! LowhinuL to be stroug intereq‘ in Alaska 1n alternatives to
w. refined pctro‘ cum. products as the basie power source: in smaller Commun~- -
Lol T ities in the State.  The alternatives. being 2iven serious consideration-v
N _-*ﬁcludc wlnd pow ', g;otntrmal enerey, uﬂd sma;i -scale h)droe7ectric
l;/ : R pu;-xrr . - .
S "«7“ T <2} Energy dgndnd in the statc wtll contlnue o grow rap;uly as a result of
" R I "o 7 -bopulation ;rowfh, increasing incomes, and grow h in excractive
N C e llmUStriPﬂ such.as minuralt, forest products and® fisher;es.n
S 3) ;hnﬂrgy sourcc* aUL1 as suuthcrmal _nergv and waste Jhieat wi‘l continue
PN o . B .
. Lo to be experimented with-as a means of. improvxng Jnd .expanding bach
‘- . ~_n1aak1n innuqtrxc 'nucb “fish hatchnrieq and . aoricul;ure.
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'developments and other related events whlch current information indicates'
- The Arctlc Reglon
”5“_-Arct1c Coastal Plaln ‘and the Southern and’ Northern Foothills) contain the o

-largest potentlal undlscovered ‘onshofe-resources in the ‘State." Similar]v,— B T
~the Beaufort Sea .and ‘the Central and North. Chukchi provinces also are bolieved

SCENARTOC ﬂ”

Ws have prepared six basxc chronologles, one for each of the six. major_

'd1v1sions of the' Stare'ﬁ the Arctic Reglon the’ Vorthwest the Inter*or, )
. the Southwest, the Southcentral and the Southeast. The boundarles of these
" Regions are shown on the accomparylng map-(Figure 7+ 1) ~Within each’

scenario, ‘we have divided -the. years between the present” and the year 2000
into four major time perlods‘ 1977-1980, 1981-1985, 1986 1990, and - 1991-
2000. For' each of these time perlods are dpscrlbed themajor ‘energy.

are llkely to occur

Events in tho Arctlc Roglon bctween the present and the year 2000 can. hen_f'

j*expected to be donlnatcd by the exploration for, and development of, oil -
]and gas resourcee . T‘he ‘three onshore Arctlc‘oil,and gas; provﬂﬂﬂno frnn

ces Lare

to contain the largest undiscovered potential offshore resources. As noted-

- earlier, exploration and development in these areas ig§ nét w1thouL problems.
Unresolved borders with the USSR and Canada, boundary questions between

State and federal lands, and d-2 land withdrawals may slow dévelopment. We.
have assumed that. the incentives for Arctic oil and gas developman are .
sufficiently powerful to léad to an orderly resclution of these problems.
Nevertheless; these’ 1ssues could have sSignificant impacts:. on our scenario-
for the Arctlr Region, and are noted: wherc they occur.:',i :

"Our scenario’ for the Arctlc Reglon is as follows

dl977—1980 n;_ The trans—Alaqka oil pipeline whlch begam flow1ng 1n June 19/7

'starts pumplng 1.2 mllllon barrels of ﬁfper day by mid- 1978.

‘,'Ekplo*atlon in the Atctlc Coastal Plain’and the Northcrn Foot: o
. “hill§‘continues,” part1cular1y in the Naf‘onal Petroleun Reserve;_-'
" ‘Alaska (NPRA) . . i

011 and gas exploratlon beglns offshore n the Beaufott Sea
on federal and State lands._~ . o :

.Uranlum exploratlon undcr the Natlonal Uranltm Resource Ev1lua— B
“tion (NURE) Program began in 1978 and’ contlnues into the B
1980 5. . . . :

;1981-19851;" ;011 and gas developmcnt contlnues, with txpan51on of develop—

ment on the Arctic Coastal Plain and withi new devélopment in
‘the Northern ‘and Southern Footh]lls and xm the Beaufort Sea

. ‘Yxplorat1on begins -in- Ccntral and Northerm.Chuk\nl offshore
.. provinces. - All of rnis exploration will tend to be close to
‘shore due to the votentlal boundaty problems with the USSR
(This element of the scenario may be altered by the d-2.

- ?wlthdrawals Gee below ) )

W
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onshore. south and west of Barrow. If such a corridor is not perﬂltted
‘there is a greater likelihocd that development will procéed more slowly,
tendlng to concentrate on areas closer to- the Luxrent pipeline route oeforc

'Offshore boundary with Canada extending into the Arctic chan
'will be determlned. :

Experinental work wxll begin on wind—pouered generatioq of
electricity for isolat;d Arctic communitles.:_ o

‘The Al¢an gas pipeliné will bé”completﬁd;—”

' l986~i9§0 ~ Onshore -and cffshore dcvelopmenc and exploraLion contlnuc

Discoveries are made in the ‘two Chukchi offshoré prov*nc;s
* and onshore in the western portions df the Arctic f039aal :
Plaln and the Northern apd Southern Fuothills.:

Construct;on beglns on: t*ansportd ion fac1lit‘as to 1inkun
“with thé trans—Alaska 011 pipeline.  -The route.chosen will -
depcnd -on the ex1stavce of d-2 transporzation easements
near - the northwest ‘coast and.the extent.of’ devclopﬂﬁnt notth
of the Brooks Range between the west coas: and rrudnoe Bavi
The bordur problens Hlth the Soviet Unlcn will be resolveo

‘and. 01l .and -gas exploratlon and deve*opment will proceed
offshore 1n the Cnukch1 Sea.

Constructlon of wind- powered generdCQrs For isolﬂLcd coﬁmun—
ities will beg1n.' : . .

1991-2000 All of the above oil and gas dev;]opments will.continue, 1}ong'
L . w1th completloq of an oil gﬁd .gas transportation netwcrk

ExperlnentaLlon will beg1n on oil-coal slurrigs. uq1ng \rcLic
_coals from dlstricts west of the NaC1ona etroleuﬁ naqerve,v
Alaaka. : :

As noted above' the presLnt plan for d—’ withdrawals hgs a pot«nt-al ceriouq

o impact on - the scenario for oil and’ gas oevelopment (and later, coal develop—

ment) in the: Avctic Region. Under current d-=2 p*oposals, ‘broad- band extend-=

“"ing virtvally across the entire State at the latitude of the ‘Brooks Range and.
.slightly. to the south, will be included in the ﬂatlonul ‘parks, natlonal wild="

life. refuges and wild and" scenic rivers syvstems. The OnlY cqunqr exéeption

“is the corridor for the trans-Alaska oil pipeline. " With the’ noasible excep-.

tion of the Selawlk Lowlands, -east of Kotzebue Sound, none of this area is:

. expected to contain much oil or gas. However, develoo:ent in the northu?st
" portions of the. Arctic and offshore in the Chukchl Sea can be seriously

affected because of the.lack of a transfortatlon corridor wcst of the Krooks

Range through the Seélawik Lovlands. This route is by far the more econnm1calj

route to follow, unleqs there is substantial oil and gas develoument runnLng
across the ATCth Coastal Plains and Brooks Range fccthills hetween the ‘cur=-
rent pipeline and "the West Coast. In other words, if a utility corricor is
allowed near the West Coaqt to skirt the Rrooks Range, explox ation and devel-
opment are very likely to proceed rapidly cffshore on the Chukchi Sea and

théni .

Ca




T S nrov:mcx_s in the Chukchi Sea appear to be among the Tost promising of any _?_’ o
ST in the State,. the 1atf'ef courae, of dcvc opment cculd be a costly onc in Lhe, R

l E T developing the more. westerly por:ions of the Region. Since the offshore
li Sl 0w long rum.

'Tﬁe ‘North'west‘ ‘Region |

l L 'This Region of ‘the ‘Srate does ‘not appear Iikely to e\:per‘ence energy devel—v‘_ L
e - - . " opment on the scalc of the Arctic Region.  Current ‘gcological informatisn . -
o o ) suggests that there is very little fossil- fuel potnntial in this portion. of»"
: O ‘ R the State. The .61l and gas provinces in the Northwest are considered among'v
& " -the least ltkely to expericiice significant devclopmant. Coal iz alse net -
S o .. evident in large quaatities. -On the other hand, _the Northwest Region could i+7 b
contain a major encrgy: tranuportation corridor, with oLl dnd gas pipelines f L
. {(@nd possibly a coal slurry pipeline) ‘running through thﬂ region toward ° o
the Interior from the western portion-of the Arctic Region.- The most. ihpott—
s - ant poteﬂtidl encrgy dEVLlopﬂ-nt in this region appears to be uranfum, At . -
T e .. " present, both ‘ERDA and. pr‘vate conpanie: congider. the" Seward. Peninsula as_]f:l“
R =k one .of the most promistng areas’ in the State for uranium: develonmnnt.~

: ,jl; e e . ‘Arother area "Jocated in the Northwest Reglon with some uranium promise is ST
Lo o the Selawtk Lowlandq. Development in ‘this area appears likely to be pre--
B TR ~ ~cluded by d-2 seLecLions, however. * Finally, the area contains considerable .
I' T ‘quancities of geothemal energy, some of which may .be developed for local . .
L : ; ' use or as a power ‘source Eor uranium developmcnt and nlpcllne pumping "
e T - stations. ' : c

‘ ‘Becau:e of the uncertamnes assoclated with uraniu diécover" and the d-2
selections, a scenario for the Northwest Region is npﬂe_ssarily more te'zta—';'
tive than for almost any other *egion in the State.‘, The scenario we exwert
‘however, is as follows. : .

1977-1980 : ranium exploratién continues.
Evaluatlon of Northwest Region geothemal resources continues. .

. S . ) SO . Fxploratxon and evaluation of thc poteﬁtial developmer\t of
I IR R ' S other m:herals in tne Nortnwest RP ion \.ontim.es.

1981-2000 '_'__*Tm scenario fur the Noth.Jest Fegxt..n for this 20-year period
e : ‘ _ .. decpends almost entirely on two covtingenciea. “The first is"
-, e B that uranium is.discovered in eco*umical‘y—recoverable
e : - s quauntities, and the secornd is that transportation easements
are allowed - thrnugh d-2 lands east of Notzebue Sound. If
. _ ) “neither of these: events occura, energy development in tbxs
. R o Region will probably cons‘st of ll.rth_ more than the instal-'
l o : s ) lation of some wind-powered genera‘.mg tncilitles and the’
development of geothermal energy. for space hedting in.a few .
: ) small communities. If, however,,bo L ef the above eceur, '
: l . o .7 then the Northwest will contain one of" the major- energy
; : o ‘ : L _trmsportatxon corridors in the btatr_, including oil and gas
e o T - . plpelines and, ultimately, a coal slurr\ pipeline running -
: ’ 'east ‘of. houebuo Sound. ~In addltlon .or alternatively, :here .
‘ S ay be one or more ports develuped on \orton .':ouwd to t'anqport
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-'region.‘

'oil’ gas,’ coal and/or uranium (eiter raw or eemi—tefined)

" to ‘the Lower ‘48, A major uranium find on the Seward Peninsula_

would also lead to the. congtruction of a major uranium refin-
. ing facilxty 'probably near a ‘porential poért. facility on
" Norton Sound. o e o .

“Interior

'Because of itg Leﬂ[fal locatlor, Lh» Inchior Ro 2 ion. dutonatlcally bucovaq d
-+ focal point of energy tra ansportation cerridors.’ - The tranq-sldsna oil pipe-"
R line is only the bepinning. -Construction will bL underway 1in 1979 or- 1980 on L

a gas ‘pipeline (Alcan) c;xssinr into Laaad; at the eastern border of *he

' Assuming easements in the Vorthwﬂgt on d-2 lands, an additiona‘ Lrﬁﬁqﬂo‘tq-’

tion corridor running east. ‘and ‘wasgt rqrough the 1cgion will prebably occiir
souch of the’ Brooks Re ngc, linking un “ith the north-xoutn corrxdor, north
of Fairban& In addition, rhe" Interior contains all or ‘part.of three ofl .. .
and -gas provinces (Yukon Po cupine;, part, of Interior Lowlands, ahd’ pact ofv'~»
Yukon-koyukxx). subs.antiax coisl reserves (nartlcular]v in. rhc foothilis.

of the Alaska Rang ze), rco»hermal rgsoutces.'and ‘2 small amount af nvdro—
electric poLential (excludtng such massive projects as danmming of major’

rivers). Energy resource- doveloannL is likely to be an 1mnortavt compen~

ent’ of the tuturc of the Alaskan Interior.

The scenariu we'curren lv enviq101 for the Intcrior is as follow:‘

“The Alaska oil plpLLiF :eaches 1.2 nillion harrﬂln per day
,Cdp 1city- by 1978 . BN . .

The hnﬂrgv Conpanv of A‘aqnn reflno*y at- Vortl ?oic expahds .
1ts oporauion in 19780 : : |

. Expan51on of the UalbLlli coal opﬂ ation” 1n r\e Nenana fﬁgld

: bepins, and plans get underway’ ror dxvelopmenc of rhe rqr"iv
vCreeL fleld.

Fvajuatioﬂ of Little Lon=ona cowl continues.;

o E Exploratlon for oil and fas Lonti'uea, partx darly
Co ukoﬂ-Por5up11L p'ovvnca and p0591bly in Yukon yuth.

Pldnning for the Susitna. hvdroelectric project gets underway .. :
(this. proyuct is located. in the Southcentral Region, but is
ultimacelv planned to serve Fairbanks and or!er,railbclt
-COﬁnun&ties in the Intnrlor) ; : )

. ‘Some experlﬁcntal ana'ysis andd demonstratlon o‘ waste hex_'
as an energy source Ul;l uchn.v
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~‘l981—1§85' . 'uxoloration for oll and gaq con:inuc with prouable develop°5

It must be'fb_mphaOi»ed ‘HJL any xﬂenarxn for, the Inter
.
n

"offshore. 1€
Kuskorwin is LihLly o ‘vecur puct visobner. | The chp
. pipeline reute determincs the scele and location of Impacts on the eastern

.nent of dlSCOVLtiQS ‘¢lose to the pipeline Toute. -
‘lhe gay 911 Linh is *nvs:racted’éitﬁéc @long‘an?Alcah foute -
or direccly south to Cordava. = oo :

rFurther irduatrial dﬁvalonment cccurs -in the . airbanka area tu 
~utilize oil and ‘zas .as faw materfals, partlcular Y 5as.. A 7
comajor ccosponent of this devclopngnc may invelve the prouuctiomv
'of fert*llrerb for agricdlrural devclupment of ‘the Incerior.V”*'
-and: for the oclamﬂtion of ~coal mixe sites.‘ R

Fu"thnr ?otcntial coal de“elopwcnt in the Tnterisr for lorgl wo

5 power LcuLxutiou An uu.L remote’ arcas will be examiﬂeu,‘
‘lxoarcicul Tly b} eans’of in-qitu gasificatioﬁ

- Res Latch will btgin on the ?Obsibl¢‘°xploital on'. oF geo:hermal~'
energ for. ‘small’ conmunitics Ain the Interior, p\rtlcularly
those uses related to deve uoment L oparks and,other_rccrea4w'
_;ional d:g&s I or t@urxsm. - B j”[ o SRR

1986-1990. :_EYﬁlOIJLIOﬁ and cevelopncnt of tﬁe tivo fukon o1l provxnces
s ' wiil continue with develonment of Yukon- AUQ&Ok*im dcpendewt ,
on a transportat101 corr'dor west -of chg Bruocks ﬁange through.
L 4-2 landg . : o

lf the - trdpbnortaL*on easement tLLnurh d-2 lands is granted
construction will bcgiﬂ on a plpLL" .nnWLWg west. of the
Brook mange then sou'h. : : Lo

'oevelopment of Incericr tzmbcr may Begin},gEnératihg frs own
energy. r_quireme1t<,through Lhe‘burniuggbf wood wastes,

'l99lf20005 .';Qll of thP °b've dEV?]O)PQﬂCb wi il'cohtihnﬁ‘intc‘the 2ist-

>Cn1fur)

r
Une is the question of frans
'nnds,‘hnd the ather is the route ‘in“llv
D=2 t.ansvo*td'ion easernents ate

on two decisions still “Eﬂul“
corvidor eazements ¢t
selected for Alaska'

',>rgthred dn order to 1c1;e\e "O.c'ovﬁen" ~the pohengfaL oil and. gas

geources of the ucstern pu't101 af the AfCth kchion, both onshore and
3 are buflt, the dc"aAoﬂnpnt nL Lhn_\ukon—
e of the Alcan sas.

portion 6f the Antnr:o:‘>‘4ny_ipd”»tr utilizing natur al gas as a feeddtoek

“1s more likely o locate in the Fa.r;&nks area with Lhe g g -pigeline turq--’"

ing east, from Paixuaﬁ

i ‘toward Canada.
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The primary. SOurCP of - najor gnergy devnlopnnnt in ‘this" Region will be offshore

“0il and gas. .The Region has :ome COul rcqources with potential, particularly
4n the Herendenn Ba"—Chignik aréa, but current d-2 proposals. could preclude’ L
- development- of these fields. Other ‘coal devalopnent may . be possible, howeveri”;>- -

On a more local level, therc is con51derablc likelthood of developmcnt of .

" wind power and geothermal energy for srall Lommunitica on che Ala»kan P?ﬂinbu13: 

and the Aleutidn Is landa.,
The~prospects for xhe Southwes{ appeér»to bc-asvfoliows}

1977-1980 . Expluoration for 01l and gas on-s hore rontlnueq by'tlefﬁ}igtdl -
i ' _”B 1y Native Corporatiou.: L R

wind power aqd gtothermal rcsearch ana develowmcnt dnd evalua-
_tian COJtiPhc. S RN

Evalu&cidn ofﬂﬁlaska.Péninsulé.and Aleﬁtién‘toal cqntinuesﬂ

'v‘19814i9851?.-  bxolorarion for 0il and gas on-:hore and’ off— shore continue.

CoTE dlSCOVurlLs -are made, a gathering point. and transshipment.
port will be developed on the Aaska Peninsula or one of Lne
Aleutian Islands. SR :

’Controversy over oLL-““ur; eaploratlon for o1l and pas 1n the‘
Bristol Bay area probably prevents. developient in this
‘province, unless confidence in -the technolog" of blou*cut

and soill preventlon 1nc*eases substantiall;.-

_ _Sone development of sma’l hydroelectrlc poue' for local use
begins.

i 1986-1990{f.  Given the hiyh probabxllty of some oil and gas discovery o’f—

shore, as.well as on-shore, port davolopment for oil and gas ~'~
‘shipment will be completed during this time period.. -

- Shipment of some coal for export- begins if port fdcilluiéb ‘
'for oil. and gas develop“ent are in place. . oy ’

LlGQLfZGOO‘ : Occufrénces in this decdde dcpend Lﬂtlfﬁly on thé‘tE<L4L< of

0il and gas gxploratlon and development durln; the '1980's,

If sufficient finds are made to allow significant develowrent
this. area may .become satellite” growth center : depcndunt on
0il and gas, and to some extent’ coal. :

Southcentral Region'

The Souchcentral Region is the most hLavily populated in the SLate of’ Alacﬂa,g
. ‘containing the Municipality of Anchorage,-a substantial . stretch of the
- railbelt in the Matanuska-Susitna Vallevs between Anchorage ]nd Fairbanks, and
..the rglatively heavily-populated (for Alaska) Kenai Penlnsula., The ‘Region
’:also contulns a substlntlnl dmount of encrgy rescurces includiny -oil and. gas
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coal hydropower, wind power, some uraqium pofcntial poLCutldl geothetmdl

-'cnerﬁy sites, and several’ potential tidal power locationq an-Cock Inlei. the

combinat lon of thls _resource basé and a Jargs afd growing population base
'v1rtually guarantees that "en 12Tgy development will® pro#eed more ranid1v in

'.tﬁiq Region than in. any oflgr in :hc State, with tne p055101e oxception of

the Arctic.A"

51977 1980

' 1981-1985 -

1986-1990 .

;Furthcr dnalyc

1'VThe'probable c0urqe of thi developmont = as follows

‘ 'Fxploration and dcvelopwext ror oil dnc gas begin in Louer

v Cook Inlet, both onshore and. offshore., Fk“loratiqn offshore':"
concipues in the eastern Cul¢ of Ala ska : : S

H'Dcvelopment planq For the Beluba Coal Diatri,t of the

'Susltnd Coal rile LC1LiﬂUL.

'Inl;ial f&dbibLliEV studxes Eor the. 5usitn¢'Pdwer Project
-are completed : - | S T

':.Additlcnal oil andfwas dévelopmént pre ds in lower Cooa

Inlet . eI e },..~

'Eitherfsighifican*;oil and gas finds are made off h019 in the

'Gulfvof Alaska,uor the provxn( isg ewsenLiall) :bandone

An’ duthlOnal petrochem1cal racil*tv and/oL reflneries will )
go on~- stream if oil and gas fiums'arhvmade. o . s

“Inktial cowstruction beglns on the unpor %usxtna hvdroelectricf
. project. . . S

'Infraqtructure is completed for thc kkngopment of rhe Beluga
Coal. Field, “including a road to the West Coadt of Cook Inlet,
port fn“ilitica designed to handle woal, 4 tiine-mouth power

plant, and trdnom1531on IIHEH around 'hp K:zk Arm of Cook
nlet. ' : : -

Prellnlnary ﬂnqlels perx«v:ed on d‘*p;oping‘the potential
geothermal power in the region, Lo

ig wlll be performed on tAP possibilities ox
in~situ gaSLE‘Ldtlon of. coal beds In-the Coak Inlet arpa,-
espuc1a11\ ne*r Lho new. capﬁtol SlLL at. 1]10&.‘

'bengra:Luu of pﬂuer beblns at the mxre~moutn Dowé:'plantAat

Beluga. Shipment of coal ro. the Wést Coast beglns’reachihg'
full pfﬁdUL[lOP early in this pcrxuh R o o

ne railbelt power tie-Yipe connp
céntral is completed. - .
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1

'.rConstructlon continucs on thc 5u=itna hydroelcgtrig projegt

-with some pouﬂr comiﬂg on—st

:“‘Inveqtigat1on begins of the.
pow;r couplPu wiLh a vchicul

L1

and spoqge iron, uqing the a

' 'Devclopnnnt of industrial_r"~

 _0ther industrial dLVClOmeHL
- —the: Cook xnlet sub region W
. the Valdez and. Cordova aredq

"'1991;2000 . ;'nALI qf-thévdevelopmgnﬁs'desc

The Soﬁtheast»Regioﬂ

The Souche1st 1s chdrarueriZHd by bcarci:y’of foss1l fuel energy re
There iv very'lit le -coui in recoverable quantlflea and. prospects for oil

reain in 1990 ov sﬁorclv thnreaftcr

poqsibilities of harnesbing cid 21
ar causeway across thv Xnik Arm

t;s for the rafining of al cmi nua
bundant electrlaal power beglns.

anu populatlon growth contluue i
ith some addltLonal develonn;nt in

ribed'abovevcontinuefor.are completed

and gas development are considered to be’among the leasts ~promising in the
State.. The: Southeast, howevhl, gees “have substantial h)droelectrig potential
" because of the enormous rainfall and the steep gradient created hy the

‘coastal mountains. In additicn, the Sou"neuet is the site. of the ona uranium

_mine in the State' that hasg y‘eldeg comrercial quan:ities’ and proepects are

considered very good for further commereiail

discoveiies. _There is. al .80 scome

‘geothernmal potential in the Southeast. Thus, scenarios fcr the Southeast
consist primarlly of the devolopment of energy resources to serve other

- industries 'in thP‘SouthFh=~. rather than energy explc*atzon recovery and
transportation being a ‘major drlvlng iorce in the regica's economv

Enerny dcv;lopment cenarxos for Lhe 80uLheact are as ‘ollo q:l;_

97/-1980 . branlum exploratxow rontinues.

StuJy is con*lnued and :ederal Power Commission liceﬁsus are.

"sought for the hjdroele(Lrlc

projects for thchikan, Juneau, -

1PeLersburg and Wrangell. (See Cu*r nt. Planc for Development

‘l981é1985:A_" Cbhstrddtio beglﬂs On hvdroe’ectrlc 3rogects fnr R
" : B Wecldkatxa Ictersburp—wrangtT’ and Sitka. F(pan21on

Tof ”yd:oelechic‘Powgr, Cha ptel 5. )

Juneau hydkoclectrlc powcr is aos'poned due £0 capl*al mOVe .

.fUrlnium de¢elopment depends Lntjrely on uraniom f)ﬁ” ‘ néné

;of whlch are kno wh to be pendlnP at thls txme

" 1986~l990 S Conbtructloﬁ is comple:ed on

Gs,

the hyﬂroLlcccrlﬁ sites deqrrlbeﬁ

" above. Additional bydroelectri¢ p planning: is contxnued (All

'of these h,urnP‘CC ric s‘tc:

_.'Some uranium is undoubt@dly H
:the SiZL of the fxnd ard the

H»Feothermal research continues

019

care small).

cund, but. devolopment denends ‘on-
qualjtv of rhe ore.

-




1»1991—20007~' 5‘All of the above continue.. BpLGUﬂe of. the lack of major ene*gy'"

regources for export:. (with the poa«jh1a exception of urdanium)

(= e

‘the scenarin for- enerwv ‘develophent in these later years-
: ccpends almost QXLlu,ively on other non—energy related elements,

o particularly fore#try and: fis heries products and minerals
gdevelopment. B o S
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-CHAPTE. 8’
SUMMARY coxcLusxons axp RECOMMEVDATIONS

* SIMMARY. AND covausxons

7}5This Alaska Regionat’Energy Plannlnw PTOJLCt 1eport iu the fir:t o; flve
;planned reports funded by the Energy Research ‘and Dévelopment Adulnistration

. {riow the Department of Engrgy) and adn1nlstered bj th Alaeke_Divi51on‘ot,ii
- Enctgy and Power Develmeent (D?PD) ’ C : S

’ T}is report seM the stage for a flve-year prOJecr that w111 eveq;uallj
address all the crergy resources in Alaska: oil and. gas, coal, hydro-- .
electric, uranlum, zeothermal wind tides, wood, solar. energy.VOLl shale,’ pea:
and - othor energy. resources 1nc1ud1n7 waste ‘heat. “The five-year affort _
ﬂwlll not only identify all of ‘the numerous ehergy resource. aites in the Q'.~.
‘state that are 51gnificant but will also address the ‘énergy Lperations
froo exploration to the decomm1 1cn1ng of an enerpy ;d-llity and/or -the.
reclamation of disturbed land. -Other ene*gy operations, given attention

‘. are recovery, storage, transportatxon, processing and use of tbe energ)
'resources.. ‘ Co . : L .

"ﬁAn attempt -is underway to anal 'ze Lhe various’ encrzy issues (e;oronic, e
" social, envirbnmental, governmental -conservational ani technozog cal) as B
‘functions of ‘each enerrv operation and many of the ene;gy sites. Since eniergy

issues related to each resolirce are numerois and romplcx, and aval’&ble
.funding and time finite, an effeéctive. planning effort must Limit itself to
‘an ‘analysis of energy sltes and operatlons uost likely -to be developed

" While thlS First’ year report gives considerable informatxon on Natlve Wand e

. issues, economic, ‘social, environmental, governmental; conservat)oral and -
1tcchnologica1 issue;, the-major thrust. has been toward an inventoryof

) the key energy resourceq'l oil and gas, coal, hydroelectric power and uranium,

. followed by a screening and rankAng of the site Pon51oered most 1ikely for'
. devclopment betwee1 now and the year 2000 : : :

Ener~v nesources and,Ener ; Areas
I>9; .

' Alaska's energy.resources a are vast and can play a maJor role in he’oeng to
mect the nation' s‘-uLJrL energy needs., Alaska-has 0.2% of the riation's
_ponuldtlon 16.2% .of the land ‘mass, 32% of the’ onshore measured ¢il’ reservés,
16% -of the onshore méasured natural gds Teserves, 37% to 63% of the coal
resources and 26% of the hydroelectric potential, Large dlfferences in-
Federal and State energy resource estimates are due; in part)’ to limited;

] iuudcquate, and sometlmos unavailable data.. Reliable rgsource data are. small
and generally restricted to the few areas whcre extensive developﬂcnt or

) e/alordtion have taken place. . : )

Given the 51ze of Alaqka “the unlqueness ﬁT“i%%“ﬁhYSlcal and polltical
geography, ‘and “the 'highly variable conditions facing’ energy develoowent in’ ,
dif fcren’ parts of the §t'tk, it has been uséeful . throughout th;s stud/ to G_\J
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R ST 1+13 ‘fsvorablt far gﬁothcrmal or hydrcelectric development A stateuide

extont” iy unknown. ‘1?& zajor’ portion of the field onshore varies in width
from 25 to 160 niles, with much of t lying ‘'vithin the borders of NPRA.
!dtn'sfitd coal-resources in the Arctic Reglon-exceed 122 billion short .
taxs. alx Oﬁqhore. "One gixth of the deposit is bituminous -~ some with coking
vpropgttiv - and the, Temaining beds are subbituminous and lignite coals, . -
tndlgcove rcu coal resources, -onshore and offshore (Yimited to the ‘area -
eith.n the' ttree ‘nautical mile linit in the Chukciil- Sea), are estimated at
348, blz'Lon Lo3.5. LrilxiowAehort tons -- representirg somewhere between

J18 and A9 percent of the Stare's reémaint ng coal., - Although- anthracite and
Bemianthradite coals are found in the Lisburne Field (Point Hope) on o
\t~rrmo 3¢ part of thc Arctic, no,;stimateu.ha\e been made for these;;g'

dé pus,

:'D'hgr cnetgy rcsourcus in tludc sub-economic oil shaln ueposits and some _
Lleﬂﬁlhtb Bupgest, uraniun may be discovered in the region. Arctic Alaska:

-'watvrp wer inVLnLory did not find any hydro sites with the necessary

£3 *kinstxona of head, water vupvly. ddmsites and reservoir potential that
would Lﬁuif&[L potentially {easible Hydro projects for the Arctic. A‘though
three sites, tota‘liub 1,073 million kwh were found, all are in the higher
priced trdex 6mup:.. The wind, _which blowc strong and persistent in the
northern half of the rfgicn,iia a potentialvrentuable energy resource which
Zight be barﬂefacu C L IR )

rth rant Keﬁ‘on

“Ctntering aro»wd Kot*cﬂuc and No"c, thc ‘Northwest Rogion has approximately
'lnrcv percent of (hL Srate’ population m4de up p:edomlnate’y of Inupiat
~-;¢.X...o puoop 1:. ERE :

nn 05‘ ﬂtgﬂas biuCOV ries ‘have ann mhde in the Repion and evtimates for
future - flnuq are modest.  Es timates of ‘undiscovered recove.able oll vary-
from 9.7 to 6.8 billion barrels, representing an estimated two to eight
vurtvwr c‘ The toral crude oil expected to be recovered: onshore and offshore

el ntaﬂnu.;- Estimates of potcntial natural gds deposits range from 2.0 to 36. 0

'ritz;mn cubic fant, ¥epres enting ‘two to hine percent ‘of ‘the State's

ﬂnt@’: ulz" Tecoverable’ 5us, onshore and offshore, OF these, the largest
.in wqd ng d‘poﬂitd are txpctttd to be found ofrshore.--"' : -
qal a.naatih thid: Pvglon ere &gncrally tlassifitd as occurrences and
'{é £ - known ahout the extent of the resource and no known coal resource .
innles nre dvailable for the Region. However, coal cutcrops are known
the Robuk River in at least six Lccationq. on the Seward

,“zx axulg at leaft four st reamcuta and ht two Gites near Una]akleet.‘ -

}u.xtv diﬁguvﬁr.cﬁ of Vfﬁﬂih“ Tesources on. th» Seward Penlneula and An the:
Selawin atrea are .honqht to be very favorable.  Several locatfons with ’
txceﬁ'ic ;..y high !aui@actlvl'j have been . round in "he Notthdebt Regton.
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‘ﬁdw1nlstratton._
v}Geothernal resources are abundant. Vany geot1ermal springs are found in

"'north of Nome on the Seward Penlnsula iw one of tnree "Known Geotherna
;Resource Areas“ (LLRA o) 1n the State. : :

Interlor_,Region . RN : . .7 ; B ,

HAs in the other northern reg*ons of the State, hydroclectric potentl&l is
"not good, primarily because ¢f a realtlvely 1ow runoff and: the hydro sites

being located only on the main stem of rivers. A total of 11 undeveloped
sites With 3,177 million kilowatt hours of potential have been. identified.
Five of these aro conszdereg as lower priced sites by the Alasxa Power

the area near the. v-llagc of St. Mlcnael on’ St. Lawrence Island, on the
Seward Peninsula, ‘and”in the Purcell Mounta.na. Pilgrim ®ot- Springs . =

joAppro 1nacely 17 pe rcent of the Statc s populatlon l1vea in’ the ¢nter10r
“Region. .- Comnunlt10° range in size from small, primarily Athabascan :
“Indian villages along the Yukon RlVLr and- 1its: tributarie° to the ralrbaﬁks
metropolitan area. - o o : -

"Because no’ COmerLlal d‘scoverxes of o0il or 535 have been found in the

Interior Reglon no. estimates of identified resources are available,- -
Potential recoverable oil resources are considered small when compdred w1'h
estimates for’ other regions ln, the Srate. FEstimate S vary from. 0.2 to 3.7
billion barrels of. recoverable 01L, representing 0.4 to 4.3 ‘per cent of the
Stare's total oi’ reqourceu, onshore dnd offshore. Estimates 6f natural )
gas. resources vary widely from 1.0 to 15.4 trillion cubic feet, representing

-arywhere from 1.2 to 13.8 percent of the State's total onshore ‘gas and .0,.8-

to 3.8 percent of the State's total onshore and offshore natural gas.  Somé
crude oil from the Arctic Reglon is refined at Ycrtn Pole, near. Falrbankb,

'tran>ported by the Tr“hs-Alaska plpellne which is rouLed through thg Reaion(

.

Coal resourccb in the Interlor Reglon are qlgﬁlflcanc (albelt small cowoarcd.

to the Arctic and Southcerntral Regions) with SEVLral coal fields and ou;crop“
occurrences, - Rpﬂdlnlng identified ccal resources (measured “indicated and.

" inferred) are estimated 5.4 to 7.0 billion short tons,. repre senting 3.9 to 5
‘percent of the State’s total’ remaining identified coal Tesources. . Total.’
- undiscovered remaining resources are estimsted at 9 bllllon short tons,
'representlng less. than one percent of the State's total, undlscovercd
| remdining resources. Total remaxnlng coal resources (i identified and.

undiscovered) are cstlmatcd at 4.3 to 15,9 billiopshort teons or lcqs than

one percent -of the SC1te s total remaining coal resources,..The State' , Lo
only major produc1nb coal muine is locaLLd in the Interior Regxon at. Usibelli, .
about 120 rail miles south of Tairbanks. Production from the surface mining
operation ~-- about 724,000 short tons in 1976 -- is. from the Healy District

of the henana Foal Field and iq ‘used prlmar;l to produce'electric1ty,for

Falrbanks .and vicxnlty.

. Although the Yukon River is the - largest poténtial_h&dioelect;ic'iééourcerfnf
“ the united Statcs hydropower Hevelop tent is: not favorable due-ptgdomihately o




- to.serious.potential environmental problems aésoc;at:d“withfdevelopmen;.»/$her’ <
- 7 Interior Region, withiat»léast'48_undéVeloped“sites-totgling 93,885 million kvwh -
- includes Rampart at 34,200 nillion kwh, Kaltag at 13,100 million kwh, and - e
“ Woodchopper at 14,200 million kwhjofifirm_enétgy.'fThe,three'sitesinoted centain '
- 66 percent of the Region's hydro potential.. - Except for main sten developments,. -
- 'such as the'sites listed above, there are no good potential water power S
sites north of the Alaskas Range.  Northern slopes Bffthe'AIaska'Range are too-
steep and lack ‘storage capacity. “According to the Alaska Power Adminietraticn,
-only a few sites can be physically developed in the Yukon Basin: “four on the’
.- main stem of the Yukon River and sik on its tributaries, No known hydro-
© electric sites have been developed in the Interior Region, : o
"Uraniom potential in the area is not well-defined at''this time, but is.
considered to be relatively high. The Region algo has sizable geothermal .-.° :
... resources: especially notable are the many hot springs in the Region located - = 1.
" in a belt trending east=west: through the center of the Region.- RN

'ﬂsduthWesijégiod

- Almost entirely Native in origin, the Southwest Region' has about seveén percent .
.- of ‘the State's population. - It consists of Yupik Eskimos living in villages
' surrounding’ and including Bethel and Dillingham, Aleuts living in villages
“scattered along' the Aleutian Islands: and Athabascan Indians who live inland -
in villages alorg. the lower Yukon and Ruskokwin Rivers. By far the largest - . -
_numbér of small villages in Alaskz are located in thefsouthwest Region. )

01l and gas resources, thought to be very large in the Region, ar= untapped.
-4t this time.. Offshore petroleum provinces in Bristol Bay and -the Bering
Sea are among Alaska's most promising for future petroleum discoveries,
however, because of .a potential negative environmental impact on the

: fisherjes, development may pose serious problems. :
" Because no oil and gas discoveries have been made, no estimates.of’ _
a identified'bil~or‘gasftesé:VeS'are_available for the Region. However,
"uﬁdiscoveréd'recoyerable oil'resourCes,‘onshbre‘éndjdffshore,'have been
- estimated at 2.9 to 28.6 billion barrels, representing a range of 6.6 to. -
33.3 percent of the total recoverable oil resources of the State. By far,
“the largest deposits of 01l and gas are expected to be found offshore.,. -
‘Undiscovered recoverable gas resources, onshore and'offshore,fate,és:imated-' Lo
at. 7.4 to 166.4 trillion cubic feet, represerting from 6.2 to 40.6 percent of . .
the State's potential recoverable gas.A_Marked‘differenqes'in_estimates;: R
especially noteworthy in this Reg.on, are due to thé_aBSen¢e~of‘explgratory
/drilling-data,’ o e : '
Deposits of lignite, subbituminous and bituminous coals are scattered through- - -
- out the Region: Coal fields are located on Unga Island and at: Herendeen Bay. =
: and-Chignik and there are occurrences at Little Tonzona, Etolin Straits and
in the lower Kuksokwim and lower Yukon River Basinss Although no known
estimates of identified resources are available, undiscovered remaining ceal
- rasources have been estimated at 3260 million short -tons, representing
' less than one percent of the total remaining coal resources, identified and
- undiscovered, of the State. ‘ : I I L

: D&efﬁo iﬁ5~small population’ and thérefdre‘low’elettric_ppwér”demaﬁd} 8
“the Sédthwesi_Region.hqs;ﬁqt'been'sﬁudied_in:enéively’for'its._
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‘Alaska, and the terminous of the Trans-alaska oil pipeline are located in the’

' to have eight to 11 percent of the State's .recoverable oil potential,

. watérﬁQwef bOtenfial;~ At leasﬁ_?B undé?eioped hydtoéléctric>sites’haVeAbeén'
- identified in this region, however, with the potential of producing a total

of 26,462 million" kilowatt hours of energy, including the huge Holy Cross

'site, at:12,300 million kwh. No inventory of smaller sites, ‘those capable
" of producing uﬁder 2,500 kw of continuous power,,has»begn made for this
region. o R A Ce e

'uA'Very‘largehgeothefm;l»pobential exists in the Southwest Région due to the

many volcanoeézand-hqt springs. Two of the three areas designhated "Known

.-, Geothermal Resource Areas' (KRGa's) in Alaska are located on Umnak Island . -
© in.the Aleutians. . Uranium’ investigations indicate sode potential may be

present. . The Region has an excellent wind power potential ‘as there‘ate-stfong'

.j vind$3in’all”seésons_eSpecially'alqng‘the:Aleutign Iblagds..
 Southcentral Region

Containing mérevthdn 59 percent of ‘the State's 6'ulatioﬁ, the Southcentral
] P ) , pop on, t

Region's. inhabitants are concentrated in’ the Municipality of Anchorage--the .
State's largest incorporated community --_ and in settlesients along the ..
railbelt of the Alaska Railroad as well as the'coastal communities centering ,
around the cities of'Kodiak,_Kenai,'Soldotna,_Seldovia, Seward, Homer. Valdez,
Cordova and' Glennallen. The population is predoﬁinately-nQn-Native; but |
several Ngtive groups are represented, including Athabascan Indian, Eskimo,
Aleuts and a-very few Eyak Indians, ~ S

The headquarters for most of the energy-related industries in the State, tw-~

of the three petroledim refineries and all the petrochemical ménufaétuping in’

Southcentral Region. 0il “and gas are being recovered onshdre and offshore of -

. the upper Cook Inlet area and federal oil and gas leases havé been sold for..

Outer Continental Shelf lands in lower Cook Inlet and along the Eastern
Gulf of Alaska where exploratory drilling is underway: . .

" Total identified recoverable 0il reserves are conservatively estimated at

0.8 billion barrels, almost equally divided between onshore and offshore . - ;7“ f‘:t ﬁ"'

" deposits. Undiscovered ©il resources (iiypothetical ‘and speculative) are

estimated at 3.6 to 10.0 billion barrels, or more, of which 0.7 to 1.7

;billion‘barrelé'are'es;imated'fcr:onshore areas. and 2.1 to 8.1 billjon

barrels are estimated for offshore areas, .The Southcentral Region is thdught‘:

" Identified recoverahle natural gas reserﬁesi(meaéured, indicated and inferred,
" onshore dnd offshore) are estimated at 3.7 to 8.8 trillion cubic feet,

representing .12 to 17 percent of the State's known gas. Undiscovered

.recoverable gas resources (hypothetical‘and‘speculative,‘onshoré and off-

shore) are estimated at 7.1 to 59.4 trillion cubic’ feet. with substantially

more ‘gas expected to be found offshore than onshore. Total 83s resources

{identified énd.undiscovered, onshore and'offshore)xate estimated at 16
to 63 trillion cubic feet representing 13 to 15 percent of the State's
total onshore and offshore gas potential. ‘ S S
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‘ There ate. several coal fields 1n the Region princtpally the Susitna - Cook
_Inlet ~ Kenal Fields, Matanuska Field, and Broad Pass Field, all centering: :
~onm Upper Cook In et,. as well as the Bcring River-fieid near Cordova. Identified
: renalning coal resources (measured indicated and in:errad) are estimated at.

10. 7 billion Short toms. Undtscovered rémaining resources (hypothetical and -
J.sptculative) are estimated at 1. 484 trillion short tons. - Total renatzing coal

SR

T

Development of the Beluga Coal field, neat Tyonek 13 in the early planning
. stageq - - C

_Also in: the early planning stages is a major hydroelertric powet prOJect on
the Susitna River which will preduce about 1,500 MW of power and will serve-
. the entxre railbelt :area. and- over 80 percent of the State N3 population. Tuo
"f.'ex1sting hydroelectric. projects are lecated in the Region at ‘Eklutna and
P Cooper.Lake: -‘Conventional hydropower potential is Substantial, with an

“23 of- which are- considered by the Alaska Power Administration to be lower.
priced sites. . Away from the: coast,: there is much lighter runoff and less
. steep topography.‘ Farther- inland where. there are damsites on the bigger Lei
“rivers having larger flows, there are several: significant, power potentials e
~such as: those on the’ Coppet River and Susitna River.. : o

N t |

‘Tidal power potential at Cook Inlet is among the moet promising in the
United States, and'could serve the electrical needs of the entire Southcent*al
Region in years ‘te come.- The geotherma; potential is considerable, P
particularly in thé Wrangell Mountains to the east, and the Aleutian range o
in the west. There are several dsrmant and active volecanoes in the area,

. but geothermal springs are limited in number. Discoveries-of uranium are

- thought to be very. likely and opportunities are excellent for harnessing the
wind along coastal ateas, islands and mountain passes in the Southcentral
Reglon. ‘ : i . ; S

i - S S e S e )

N Southeast-Region‘..

_Approximately 12 percent of the StaCe s population 11ve in the Southeast
Region. "Although the .population is predominately non-Kative, a substantiali
numbetr of Tlingit and Haida Indians -as well as some. Tsinshian Irdians are ...
resxdents The' largect population center is Juneau, the State's capital city.
- There are no overland road conhections between any of the Region's major
CitleS,»Juneau, Halnes, Sit(ﬂ, Petersbufg, Wrangell or ketchikan. : !

PetfuLCum resources in Southeast are thought t¢ be smalL., ho . Known oil and -
gas reserve estimates are available. However ,». undiscovéred  recoverable oil

" is estimated at 1.5 to 17.7 trillion cubic feet. This represents less than'u,
‘five’ percent of the State's total potentially recoverable oil and gas '
1dent1f1ed and undlscovered, onshore and offshore.
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resources,’ estimated ‘at 1, 495 ‘trillion short tons, répresent from 29 to 79 pef‘fii'_
.cent-of the State s total renatning coal resources, 1dentif1ed and undiscovered.f3-

estimated 52,137 milllon kwh 'of undevelcped hydropower potentiol in 107 sites,:,”_fff'

is estimated at 0.6 to 2. 9 billion barrels.’ -Undiscovered recoverable gas - .hﬂéii:h' :




Although several occurrences of coal are known, auch as ‘on- Chb mainldnd
between Icy and Yakutat Bays, on Admiralty Island at KOOCZRdhOO Inlet and
Murder: Cove, on Prince of Wales Island at deaan Bay, ‘on Fuprennof Island
" at Hamilton Bay and on Kuiu Island at Port Camden; no rescurce estimatés
~are available, Most of the coals are lignite, but ptcviously nined beds
of bituminous CGdl are found at hootznahoo Inlet '

Fhe mos' sign; canc of tnc Region s encrgy resources 1s the hydzoelectric

“,'n_potcntidl “Over two hundred. potential hydro' sites have béen identified.

Sixty. sites 1nventorigd by the Alaska- Power Administration could prodice -

o 17,051 million kilowatt hours of ‘encrgy. Potgntlal small: hydroelectrlr _
“-sites ‘are numerous- due to the eyistunce of many small. draina5c basins with

: . high runoff rates. lost. maJor commznwtfes are u51ng hydrooower énd further,-

““,devclopment is’ planned. N ‘ : ; o

 'Pos5es;1ng the only uranium actually mined in the State, 1t Bokdn Mountain
the Region has a significant uranium potential and prcspects are cunsidercd
. good for: further finds nearbv. : .

5 The hCO[hLTﬂGl patentlal is substaﬂn1al _cspﬂc1ally on (h1c1aror IQIand and
. on th¢ mainland along the Stikine River and. northeast of Bgll Hot. Springs.-
Other’ geo*nurmal occurrences are kno;n at thuya Bay, Prlnce o' Wales-Kos~-
"\1usko Islands and Zarembo Island. : '

Wind resources alon5 the rugged, ununcltured portlons of tﬁc constllne are
1gn1£1cant. : -

Key Encrgy Issues

‘Alaskn has ‘a  mix and abundance of Pnergy resolrces that are very idrge .
compared ‘with othéer statee Howover a resource is ope tnxnp' the devels
‘ _opﬂent of that reuource is qulc another. a Co

) The unccrta*nt) of Alaska's land tenure has, and will continue to h ve, an
adverse effect on’energy developncnt. Alasika Natives are awditing title
from the federal government to most of the 44-'million acres of land qelccted

to settle their aboriginal claims, The State of Alaska is seeking title to “the l'”

,remalnwng 30-33 million acres: of lands sclected to Fulflll its ‘104 WllLIOﬂ
. acre Statehood enflclement, and the State's organized Borouphs, which- are
‘bnnllar to counties elsewhere 1n the U.S., have filed suits to net title

g conveyed to 10 percent of the State iands that are within their borders.
-The re"eral gavernment is scekxng to settle the D-2 lands. lsﬂﬂe—~arfect;ng
as nuch as’ 147 million acres of Alaska ‘land -- to determine waich lards‘
.-will. be set aside for addition to or creation: of the nat101 ‘s forests,
-parks, hlldllfe refuges and wild and sceaic rivers in Alas ska., Land ease-
ments and energy corridor decisions alone can make or break Alaska as an
energy source ‘for the natxon. c o




[N

R 4

IS

S

P

LA

L2

i

&

:}small ‘to. be uconomically viable 1n Alaska.

:f:Jusc lixe ‘other ittns, the cost of social scrvice" delivered to Alacka s

L Citlznns is extremely High vith a. ponulatian widely - scattered over a
"hu"e rugggd land mass, transportation and,lthereforo food and materials :
prices are the Hlbhest in the nation. Yet most: residents ‘of the%e remote f,j:”'I:
“rural communxties are provably the least able to afford these’ high costs |
,5bccause of [hL ahsence of a viable cconomic ba;e in thelr commun;t €5.

- Large enetgy devclopment 1° dependent upon a maJor market. hlth sufh a
:.small population within the State, the large ‘energy markets are - predoqi—
" nantly out-of~ state and’ man" miles removed from Alaska "In addition to’

‘added transportation costs resulting from large distances tb market, Alaska : .
~.also has very high constructxon costs and high facility operation and main- :;_,*

tenance costs, Economic issues in Alaska are difxerent from the Lower 48 -

| and: must - be approncned-dccordinsly.v For example, an’ cnergy resource

developnent considered larpe in the Lower 48" mav actually be much too

30£ all the SLaL ‘,- hLy 1n nlacka is the hunting of whales a seribus
"winternatlonal food issue; ‘only ‘in. Alaska are "honey buckets™ a current )
“human sewage diCpasal method; and.only in Alaska .does the qocio-educxtlonal
.scenario exist which could prOdUCe the '"™Molly Hootch-case”, a class~

action. suit to br irg secondary educat10ua‘ services to even the smal;est,»

‘most remote villahc Futther, cl1matolo glcal conditions such &5 excessive

amounts of wintér darkrcss have contributed to the. growth of crime, alccholisz

-and su1c1dc.

;.

of importaﬁh social concorn is the Luture Llfestylt options of ﬂla:Lan
especially the Natives. The Alaskan Nativeg are likely to play a very
iziportant role Ans any major energy development because of . their larye
land holdings as a result of the Nat: ive Claims Settlenent Act. Native

’Corporatlons are very interested. in. obtd1n1ng revenue’ ‘from their energy

resources to increase the .standard of living of thcir stocho‘ders.' Hany

“of the hatives have enJoyad a lifestyle of sub51stence huntlng and. fishing
with llttle oytside interference. Energy development within or hear their
7landa will tend to affect, for better.or worse, -their lifestvle.‘ Fogsible
;cultural inpacLe and the need for different social. services must be

'exanlned before energy development is undertaken in many parts of- ﬁlasxa.'

 _Trancportatiow ‘remains a Cfithdl Lle*ent govutning the abiILtJ of Alaska's
energy resources to coﬂpete with ‘those of the Lower 48+ EhpLU$uu‘uﬂ re-
cavery and produptlon costs. are all dependent of th0~cran"portat1un systems NS

rcqulred to carry out those activities.. For example; ‘existence of an oil

Y or gas pipeline frow "Northern ‘Alaska td Lower 48 markets enhances the

fuasibility of additional- caﬁ1orzt-cn in other nvrrnern parts of the State.’

‘aSLnLlar],; the lack of 'such transportat:on systems ®dy preclude reco'ery
‘of all but the larvesL flndo.; ' : : : -

In our q‘annxwg efforts, the thancement of our env1ronre1t the abundance

" of wildlife, and the soc1al betterment and increase 1n the staqd;rd of

living of Alas s areé goals as impoLL it as the develonﬂenL of Lcono~1c

."[easioxllt" of nnurgy'reqnurcg recovery. ' Careful and: dctalled planning
Jis netessary as ane:
enurﬂy rvsourge uom

gy producers add‘ess thcmsclves to tbe issuus whxch
)ment prnerate : :

230




.IiECO)ﬁdENDATIONQ -

"Egpansion of Surface and Qub Surface Expleration Activities

As’” shown. earlier. in this report, ‘Some energy reeource estimates vary widely.;-
‘fActual known or proven reserves are small conpared to. what is believed to
be the energy potential of the State. ' Alasgka is seill”a frontier state, _
but there is little doubt. that large quantities. of oil‘”gas coal and uranium.
await discovory 11 onshore and offchore areasy - - ’ : S ’

In recent years, however Alaska Qtatehood and Native Iand'cldims selections
_have been made -based on limited energy résource Jata: Additio al’y, with—
Udra'a1 of millions of acres of "D-2" land may soon be’ iniLiatcd by Coneress
also based on ‘a.limited. energ) resource data base.'4g : o

A naJor increase lﬂ energy resourcc CVploration (surfac_}and eub—surface)
" should be' initiated immédiately. ~Without adeguate.- knowledge af the mag~.-

o ‘nitude; quality and location of Alaska's. energy resources, these issues -

and other ‘critical energy relgted development questionS'cannot be pro=
4perly addre\sed by 5overnmental and private dec1310n makers.e,

.'Techﬂology for Larre Gcele Epere) Operations

'Technoloeical advances have been especially important to Alaska in energy

recovery as illustrated by construction of oil and gas platforms in Cock' .
-Inlet and in transportat:on by the conp]etion of the BOU-mile Trans—Alasxa
'»Pipelino.

vArtention muqt now be given. to tecnnologles which could either ex&eﬂd the
recovery life of a specific resource site or wouid enable’ development in
areas which are otherwise marginal or uneconcmic..  For example decliuing )
“'0il production in Cook Inlet will soon make some platfotms uneconozical
_-to.operate. The utilization of advanced {secondary and tertiary) recovery
methods for 0il and gas will be needed in the near future..g-

Modltlcations to the solvent refined .coals (SRC) proces should be examined
to determine opt imum temperature, pressure.and catalyst for processing’ e
Alaska's low sulfur coul with the goal of high Btu prodects with very. low
ash content, In-situ codl Ralelcdeloﬂ advances and fluidized bed tech-
nology as. a heat transfer mechanisw for both geothermai and coal eﬂergy

should He examlned L : :

' ‘Alternate Fner.y §ystems for Rural Comnunlties

,Renote rural communities throughout Alaska pose speCial problems.‘ Wany

of these villages have the highest per capita enerby cests in the mnation, ]
vet their- residents have subsistence lifestyles and are often below. '
. the poverty 1ncome level :
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- algo .be analyzed,

taﬁd-qnd"enﬁifOnﬁental:issues aiqné make. progress on the path from recb%efylfl_'
'-to'ttanSpo:taticn'afmajbr challenge. The results of site specific ‘as well .

T‘An invéntoiy'of'tha:energy resédﬁées‘near these villages should be con= 'v[-iﬂ“ 

'ducted.w'Wind'and;hydrq,and; particularly, resourcés that can be burned - ¢ .
such as coal, peat, wood, garbage, and . sewage should be inventoried. Tech-"-
nologies to match the rescurces should be evaluated  (1,e., ‘small hydro

_'systems where adequate flow and head exists and small fluidized units " -
" for space heat and waste disposal of combustible materials), The pos~

sible use.of fuel cells, heat pumps and wind systems reed to be examined .. .
‘on a communityeby—community‘basis;‘”waste heat"reépveryipptential should = -

“» 'P1anning~ q

,Aé”Alaska'Sjénefgy_:esourées'gre invéhtb:ied énd'ﬁrima:y.eﬁergy'@evelb- PEE
_ ment sites are identified, the collection of economic, soctal and environ-.". '’
| meatal baseline data should be initiated immediately, ‘Also, impact analyseg "~

must be undertaken at an early date. It is éruciél;thattall fututre energy. .
develdpment»agtivities in'A1aéka takevplace-withva@equa;e_unaérstanding
of ‘the probable short and ‘long term impacts”spécific'development'willjg'
bring. AR S T

as regional planning efforts must provide users with a full understanding ..

:of key decision peints in the d6velopmental‘process‘including the impli-~.
"cations_offalternatiye decisipns. ' o R o

 Energy Needs

" Three harkéts'fqr‘Alaékan eﬁergy éxisc - foréign, the Lower 48 andzin—State.; 

Because of the abundance of our energy resources, there appears to be no

- reason, at. this §ime; why\Bch needs cannot be metr.

" In order to meet the long term needs of Alaska, it is recommended that at—f'”7 
‘ tertion be given to’providing a balanced energy mix within each reglon with "
" emphasis on the use of alternative energy sources such as hydre, geothermal; .

" "tidal and wind. In the Cook Inlet areas, for example, ¢oal, hydroelectric A

~and ‘tidal energy could possibly meet even the higheét'demand projections. . -

T It 15;3156 fecOgnized that Alaskajﬁill be calléd.uponAto7helpisq1veIthé‘,”"h

current energy.crisis. It is recommended that Alaska do its share in meét-" .~

) . ing the energy deminds of the nation and‘use,theJOppdrtuhity to’aIleviate
. some of our own problems such as unenploymert and to expand our ‘economic
-base. ,Subsequent,energyldeveldpment must be carried out in suth a manner

that growth is controlled and reasanable and- the Alasxan lifestyle is retained
and enhanced.. Good planning, assessment: of inpacts, and governmental and
private cooperation are important aspects of the transfér of Alaskan’ '

energy to the Lower 4§.

,’The'foreign part of the Pacific Rin may”be‘a future mqikét Tor Alaskan coals.
"It 1is recommended that -‘Alaska addre
~to Japan, Korea and Australia..

ss thevpétentialjfopxshipmen; of coal
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Conservation'and Renewable Rescurces

'As elsewhere 1n the country Alaskans must also develop A conservation :“

ethic in. the*r energy use. Opportunities for cogeneration and waste heat -
utilization should be identified for both new structures znd retrofit

of older ‘factilities.. Construction of energy—efficxent buildings in all
‘sectors should be ensured. . ,

The abundance of r@newable encrg/ reSOULCCb sets Alaska apart from her sister .

’-staLes.. Small. and .low-head hydro power, wind and geothermal: energy, parCL—'

cularly,. should bhe- given immediate attention as possible: alternative energy -
sources. This assessment should also’ include-the potential conversiow or -’

VEXpan31on of ex1st1ng systems as well as the planning oF new facilitles

o3




Y
iy

! . oy o
b3

_UnP 6f. the purpnaes
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Vindustrinl f _
‘the conservation of natural Acsnu"ces.

environment

rgtect ionof ALh\' E

2}y  Collect approy {ate information that identifies the erergy op ortunif1es
cof the State of Al

xaku with vespect to meeting naticnal encrqv

TLqUL “"<nts.

-3} Collect HPPTOV.-th information that idp intifies Alaska ene Op nrtun.t:es e
associatred with in-Stare-processing of enc rgy;resourges,, -

4) ¥ Examiné and evaluate new Gihﬂolu"les Lﬂ rﬁquu waste, foster recycling,,

- upgrade’ the environment, increasc ctfl;xcn vyoand encowiage conservation:
practices : R . P Y . o

5) . Determine progr prlicies, and strategies for Alaskan enevpv development
which will take into nccountfenvironmeni »éonomic;]and socinl o i

G) nd appropriate policy mia xurks 'ﬂd acL;oqs to StaLL andgnniional L

icials that will further the above OU]eotlves.'

he users of this project will be many. 'Fuderal éwcuciQS‘may use the'
afermatvion as part of their requirved annual prog press.report to Lhe Conpre vﬁ;
he Division of rgy and. Power Development will use the results- in plannvng

.thc'vnvucfc for -the Alaska Power Authority and in su,portlﬁp c¢conomic -

development activities Wlthln the State, - “lgctrzc 1 uwtilities may usé the
“the DOCLPLJaL feas1glizkv 01 d}te‘nate enefgy sources’ and

on energy and for-research.  Industry may -
exanine: the repor for sicnifjicant conqor:atxon and - env1zonmenra1 benetits-
resaliing  from lduntlxlﬁd technologi LS.»fF.(JﬂCia] institutions may .use the
results in Lheir,

*o]xo plannlng. .Many groupsidnd 1nd1v1du1‘o ulll
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‘ﬂtcause lhuﬁe acaarate byt tc.dted ef‘orts tleil closely with the work
Baing cunduc;?é “in the nidﬁka Energy Rnbourccs Planning Project. their
findiops wiil b: included to meet our objcctive of identifying, in'a

»vvk‘«.xary mdnﬁwr. the cawnietion of a Beluha Cnai market analvsis.
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LAt ptesent most small communities and remote vxllages in the State of

~improved 1f lower cdst alternatives for providlng thesc energy needs ¢an

_.to determine a1ternate energy options that. merit Lon51derat1on for
’,installatlon in a given area, _Wirdpower, fuel cells, yery small ‘hydro-

Tho major ob;octlvcs of. the national ene"gy policy Are to do the .

'BﬂdAYSX“ under this ropic will be the tecnnologv of oxl and gas -pipe-

“heat 4nd wood, U

Alaska are dependent upon, Aaf great cost, gasollnc or dlesel overated
generatinv units for electric power. TFuel oil. in various forms,. all

" Very expensive, 1s 'also a major energy source’ for home ‘heating.. The

welfare and quality'ot life of these’ communities would:-be vastly

be proved to be technically and economically viable.ﬁ The ob;ective is

electrice &enurating units and low temperature geothermal energy for
home space heatan will be studled. : :

Engrgy waste Utxlization. Conservatlon and Conversion

necessary plannln in- order’ to conserve" eneryv, to: better utilize waste'

energy and to convert-oil and gas use to. coal and renewable energy - R
resource use. Study will include the potential for capturing and . SR
utilizinh‘wastc heat  getierated by a number of major energy users in’ the

'-Stmte, such ‘as the franb"ﬁldﬁ&d oil pipeline, the North Kenai petroleum

compiex, the State's electric utilities: {especially in Anchorage and

" ¥airbanks), and the Alaska Village Eleetriz Cooperative's 48 generdcing’

sitcs.  Another area to be examined is thz potential for utll;zxng the
wood waste generated by Alaqkﬂ s forest industries as a potcntlal energy .
source, not ealy for thL industries themselves, but also .for the com-

‘munities assoclated with these industries. Potroleum conservation and
-conversion Is a third topic in-this area Wthh requires close examina-

tion. . The trans—Axand oil pipelxnc uses a’ substantxal quantity of the
oil transported as the. energy source for pumping stations.ﬁ This will
also be the case with the nlgan £as pipeliné. wnless medasures are taken.

-to utilize: ﬂltcfnaLiVL cwergv sourres, such as” hvdroelectric power

enabling more of- the product - to reach its final destination, Td'reledse
more oil and gas inta. the Lower 48, it is iﬂnortawt to. shift nere of tnﬁ
power qupp]llrs in the State to - hydroelectric pbWLt and coal.. Thus,

Sthis area of analysis is closely intertwined with the hvd oolectric

and coal studies deseribed in other rasks. Thi principal aréa of

Hné crlnspoxtntion nnd the’ pottntial Lo"converqicn te alterwati”e

'anrg» resources.

Extcnsion and hpuatv of Lne Preliﬂinar} Alaska nerhu Rcbourceq Inventory

An uw—[o-ddtc 1nvcwtor& of Alaska's energy'resourccq hae bucﬂ one of - Lhc

ﬂrircipal ob cctives of this project. It is vital that the 1nventory L s
e continually expanded and updated to fL11 in any gaps and te accom-. . IR

”~odat new data as they become available.. The ohioctive,~Lh0'“fnre is

to identify-and docudent Alaska's poteﬂrial‘y recovcrable enerpy rcsourres.
The emphasis will be on cgal h»d:oﬁoucr. pentbcrwnl gﬁergv,.uind waste

Ana 7




’(7)i Government Regulations and P:qcedufesffﬁf"Euéfgy Development -

A major objective of national energy policy nationwide is, wherever-
possible,-to design a procedure leading to sound energy development.
This procedure includes relatlons between federal, state and. local.
fpoliciésvand_régulatibns;~jurisdicticna1,'landftenure and ownership’
. o matters; and political‘interac;iens between different levels of
~’f3 Lo .- . -government. . In order to provide for the smoothest possible path to
SR : . rational economic development, ‘it is vital to catalogue ‘and describe
.all of the different decision points which might arise out of thesé-.
different policies, regulations and ownerships. The objective is to
- list andiidentify»problem'areas_invtheffederél) State’ and local permits, '
licenses and written approvals required for various coal and hydropower ..
 development operations on public and private iands in Alaska. . '

I e ool SRR
H — : . Ty

'°A(8):7Piaﬁﬁingnand Rep6rtihg‘

The essential objective of . this task is to satisfy the need for informa- -

: o .. - tion’ exchange arising out of this project.’ The analysis and findings of

e e .- ‘. ... the project team nust be made readily available to. other government = . T .i..
A ‘agencies and to the public; various reports and plans will be published .+
‘to this end.” ~ - o B R

Other Study Piéhs

o 5 L . .
. MU M A SRR
8 - . ;

R T Subseqﬁent”phases‘df the energy resource ﬁlapning prbject inclddé'Phése Two,’
FalNTER - to be completed in .October 1978 and Phases Three through Five;-set for 1979
. through ‘1981, S B : ' :

- “A. RIS * .
v 7
N Lo RS

E— !2( IR
N H '- H "‘ e

... ‘Phase Two will emphasize coal, hydroglectric‘and waste heat energy. The
.. detailed work plan for Phsses Three and Four willfbeLdeveloped—eéch spring
. and will reflect the knowledge gained in the previous phases. - Phase Five
will’'give special dttenion to the capsialization of- the final Alaska Energy
-Resource Assegsment Report. =~ . S N ST T

;
it

)
- e

t




APPENDICES




- APPENDIX A

7. APPROXIMATE CONVERSION FACTORS FOR CRUDE:OIL APRS

I L - . .- Kilaliters
T Metng " tong . Short . “o b (Cutee
Tons - Yons I Yons Barrels _ | .. Meters}

.1.000°
" "Gatlens .

“mp.‘?

:Gallent

CoAust

TUMULTIPLY BY G

FROM - SN R A T RA

¢ Metric Ton A ] oses | 02 233l e

" Long Toms . “rove s RE 1_‘.'12'0._' . 7.45 R RERT
Short Tons L i |, 0807 0Bo3 | v 665 105
) éarvel's .‘:.’. o 0135" ALY : 0150 1 . ‘:0v1’95
K.lblnen‘ (cubi% meters) - ' 6.863 L 0849 ’ 0.551' 6;29 b_ ‘1

1,000 Gallons. itmperial) = © 0. ¢ 39t | 383 | a20 | ‘286 455

0.756 ']
- 0.261

0,293

0.035

- 0.220 .

T

© 0.833

o eara”

0.279

- 0paz,

0.264

et

5 R

" 1,000 Gations WWSH . S Lo 325 - 319 | a3ss ‘ 238 | arg’

*Based on woild average gravity :(exclud!nq na'l'Qr'al gas’hgmdsl.’

Source: ‘én'ergy Fact B‘coi;, Teua '_fe&:ﬁl TT-A-642-76-211 {Fety., 1976) -
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* Crude 3
! Petcotedim '4'I"hu"cu'u
.26,
- - (Short Ton) - {Skort Tan) .

Bgrfe!l

An-

Ceal

BRITISH THERMAL UNIT HEAT VALUES*

Bitumi-
‘nous
Caat

" Natural

. G‘A!:D'l‘y_ :

" 1000
Cu. Fu)

' RQ .v
wdusl’ -
: Fuel‘boi e
{42'Gal..w" 1§
Barrel). .-

~ Dustitlate

Fuel Git

42 Gat.

Barrel) .

. Liﬁ:ac‘

V ,C'ru'ﬂq Petiateum

T Antbracite Coal -

‘Bitumincus Coal and

Lignite
Natural Gay = 'Dry‘
-b.bvimlla!e Fuel Oit
Residual Fuel di'.

Liquelied Patrolaum
< Gas

*B.T.U. Heat Values As Used

- 42 Gal. 8bl. 2quals
‘Shbrt-Ton equaly

) vSho’lt Ton equals

1000 Cu. Ft. equals )
42 Gal. Bbl. equals .
| 42 Gal: Bb. equals

42 Gal. Bbl. equals

10b05

. 4379 .

"a517

0.178
1.004

1.084

0692 .

5.800

0228

Y

0.04Y
0.229

0.248

'25.400 " -

0158

0.221
0868

. 0.040
0.222 - 5,628
‘0200 . “g.074

0.153

26,200 1,035

5.60"
- 24581

B L 17

3875

0.:9%
4361

" 4408

0.178
1.073

0.689

'5.825

'0.923

4040 -8

3.167

0.165

0827

0.638

6287

Other Refined Products’ B.7.U, Values (1000s): Gémlmé 5,248; Kerosine 5.

Miscellaneous 5,7986; Natural Gassline 4.620 Per 42 Galion Barrel.

Source: Annual S!ati;liqalzﬂeview; Petrofeum indus!ry_ Smt‘is(icx, 196@-1973:;@!’!,‘30;)&48«74‘ R

'A'Z; )

§70: Lubricarits 6,064.8; Wax 5,537.3; Aiphalt 5,636; L
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" HEATING VALUES OF SELECTED SOLIDS -

soLID

- 'APPROX. BTU PER -
" LB. AS RECEIVED

fyvvw;

- Cow Dung S o (dry)

Anthracite (coal) (3% moisture)

Bituminous A~ ,lff'(ﬁ%fh65$tnre) o
MVSQb—Bthmindds:Af:?(ig%7ﬁéistUre)'f
Lignite & Brown Coal (39% moisturc) .

et ()

Wood - Pine ‘_v‘ ‘(dry)

Bagasse .. (sugar-cane residue)

e

A;13,006;*]»
9,700
© 8,500
' 57§260 :
9,000
11,000

78,500

4,000

Source: Stone & Webster Chart
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“;,SELECTEDvCONVERSION;FAQTORS o

To Convert

From. -

Mu1t1p1y

,ffBarreT;-'

BTy

' | Horsepower =

'Kiibwatt***

~_K1lowatt Hour‘;;-
 Lumen‘ ,lv

1 heter

- Micron

datt

\~Afgoé 

oo Gallen

.‘,Kilbwatt HoﬁrJ”

K1lowatt

L Nuwbér of Men (Equ.v )

v»w§tt'
BTU .
 watt'

reet
Cenu1meter

'Mwllmonth of Inch

Centimeter

BTU/Hour

ij]owatt

"Céniigféde Degree (x1.8 + 32)
-Fah?éhheit Dngée (-32) *f.SS'

u

.1,0]00'1': ._
3412.874

”100

39, 37

Fahrenhe1t Degree'

Cenu1grade Degree

000293018
745702"

foof47'*v
280833 4

+0001 B
3.8128 <1

w00
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APPENDIX B

Libraries in Alaska with Energy Resource Information

~ ANCHORAGE
'Alaskalbistrict, UtS.'Corps of .
-Ergineers Library (micro—film).ﬂv

P.O. Box 7002

"»Anchorage, Alaska 99510
V’Barbara.Bergt Ph: 752-4910

Alaska Resources lerary :
U.5. Department-of Interior

© 733 West Fourth Avenue - -

Anchotage, Alaska 99510 .

" ‘Martha Shepard Ph: 265-5477

" ‘Southcentral Region Coordinator
.3211 Providence Drive -

Anchorage, Alaska 99504 .

5Katherine Laiblin Ph: 272 5522

Z. J. Loussac Public lerary

427 "F" ‘Street

Anchorage, Alaska - 99501
Dorothy Shaver - Ph: 272—2538

“Arctic Environméntal Information‘,__

& Data. Center

E University of Alaska’ ,

707 A" Street

- Anchorage, Alaska . 99501
_ P, Brommc151ek Ph: 279 4523,

" British Petroleum Alaska, Inc.
3111 “¢" Street

P.0. Box 4-1379

fAnchorage Alaska 99509

C. A. Petty Ph: 279-0644

‘Cities’ Service Mlneral Corp.,'-

1016 West 6th Ave., Suite 420 .

- Anchorage, Alaska - 99501 . |
"'D. Stevens-Dist. Geologist
“Ph: 272~ 9441

. Mobil-Exploratorv Library -
3300, "C". Street

Pouch 7-003 -

. Anchorage, Alaska 99510

P. Hopkins

Southcentral Regional Resource Center -

- 650 International Airport Road
. ,Anchorage Alaska 99502~
- John Stamm Ph 276-4524 '

U.S. Department of Interior ‘,

Alaska Outer Continental Shelf Libra*y
800 "A" Street -

.:Anchorage, Alaska 99501
Irma Nelson Ph : 279 4578

“U s. Geological Survey Library

Public" Inquiries Office

”x"508 West 2nd Avenie
. Anchorage, Alaska 99501

M. Exwin Ph: - 277-0577 -

U.S. Naval Petroleum Reserve
Calais Office Center

3201 "¢" Street’ :
Anchorage, Alaska 99501

J. Bickerton

University cf Alasaq, Anchorage Library .
3211 Providence Drive -

Anchorage, Alaska : 99504 .

N. Lesh, Asst. Dir, Tec.d-;al Serv,

k'~‘Ph' 2725522
- Elmendorf Air Force Base Library
. Elmendorf Air Force Base
" Anchorage, Alaska 99506
-Jeane'Moore_'Ph:f7525§287»
V‘BARROW .

' Naval Arctic Re search Laboratory Library

University of ‘Alaska

" Barrow, Alaska 99723

Marge Benser

s FALRBANKS

Alaska Geology Research Library

F‘Unlversity of Alaska

Fairbanks, Alaska _99101.'“




Alaska State Libraxy BT
*Northern Region Coo*dinator_';;'
_ Elmer E. Rasmuson: Library . -’

" University of Alaska .

‘Fairbanks, Alaska 99701

Mary Matthews °h 4= 9 742"'

JUNEAU

Alaska Div1sion of State Librarles
State Office- Buildlng, 8th rloor e

Pouch G Lo
Juneau Alaska 99811
._Phone._ 465 2910 ‘

Alaska Power Adminlstratlon Library  .."

P.0. Box 550 .
" Juneau, Alaska . 99802
fDatlene Edwards
: Bureau of Mines lerary'
_P.0. Box 550 T
. Juneau, Alaska- 99802
| M. Mattson. Ph: 364-2111 -

’.Séurée:‘ Alaska Library Directory,

1977,

Alaska State Library, Pouch G-J'

‘Juneau, Alaska 93811, Phone: 465 2910;. -and

-Alaska’'Library. Assoc1ation, a State—Federal ‘program under the AN

 3L1brary Servxce and Constructlon Act, P. L.,91 600

' B{2’ ‘
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APPENDIX C

KEY ALASKAN ANNOTA'FD BIBLIOGRAPHIES

- TITLE | ENERGY & MINERAL RESOURCES. 02 ALASKA & THE IMPAGT OF FEDZRAL LAND

POLILIES ON THEIR AVAILAUILITY OIL & GA PART I,

3AUTHQRS' : Robert M. Klein. Willidu M L'yleJ Patrick L.iquey, and Kristina

M 0 Connor.

. 0RGANIL~ -OV-: State of Alds&u, DLpartment of thural Resource=
',SIZE oF REPORT. 24 pages. e
':DATE:'- June 1974

‘ ANNOIATIOV ' :The Letimates given in thlS report dlffer from thc estimates

given in the: USGS report,:whzch is giver in detail in another appendlx‘
_vin thls volume.l These esiginates, given by the Division ¢f Geological
" and r‘eopnysmal Survcy, are believed to be ‘the onl, docqmentac State.
. estimates i existence. ‘In Part IT of ‘this repert, an. atteryt was made’
to document the affect of previous. and proposed public Tand wirhdrawals
" on_the 01l and gas potentlal land in Alaska. This part of the report
contains several multicolored overlays and identifies the sedimentary -
basins. However, because cf the rapidly changing situation with respect
'to D-2 Lands and Longress1onul actlon Part II is out of dzte even though
Jit is onlj three years old ‘ Fo o :

TITLE: ,'HISTORIC'AND "PROJECTED. DEMAND. FOR OIL AND, GAS IN ALASKA 1972-1995
' (Energy Report '3-77) ‘ - v o -

>‘AUIHOR' Krlstlnavo COU“?‘y_,_ {};'.
 i .ORGANi2ATION;f{fStdﬁerf Aiééka,lbgpartméﬁt'df’ﬁatﬁral~R§é;ufcé$t
f:;sxzn OF REPORT. 49 pages | : |
’:jDATE ; Ap;il 1977

'ANNOTATZOW The rcport includes: (1) the BistOric oil.and natural gas consump-}?‘7

Ction from 1972. through 1973 (énly data through 1975 was available--data’
“from 1976 will be available soon and may .be compiled for a mid-year )
- report); (2) the prnJLgted demand for-oil and natural gas to 1995 (thH—

‘~grow*h moderate- growth; and low-growth projections are made); and (3)
an addendum tabulatlng existing. oil and gas fields and resovrces in.

. Alaska. Two 'tables have plastic overlayvs: however, the tables are dif- )
ficult to understand without carefl 1ly gbudylng the text. ‘oye ‘the recent
,publlcatlon date, which makes the report veLy tlmely. . : :
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‘xa.flfiﬁ COAL RE‘OURLES 0: ALAS?& - CEDLQCICAL SURVEY BULLETIN 1442-5

iAUTHH : Psrrell ; Barne

Xniéésar;‘d. s;’ceoxégicaliﬁnévéy T

. 936A514Afzav v, s. Bewarcag;t?éf'ﬁh ’

5!3& C?‘REPORTE _ 36 siges vith a plate ({n pocuet) showing d‘stribution of
o o coal bear€rh ro;lﬁ i '

: ;Df\fﬁ-: . 3967 T

,A::}:_o'{é?vm!@:- Fven today, a ém ada ax’:vz public-‘!tiun ef th teport, Bar"ea s{' :.‘;}

work f6 anq,dcred thie beat faventery avatiabla: (n cval resources of
Alaska. ugha* reparts have uupplw‘cﬁted nia work, but mo report has
eﬂlaxcd L. 0 The major prﬂbleﬁ withy intoﬂantion on coal’ rcscurce in -
CAlasks {8 thar etiil so ticile is known, nﬁd eu: b ﬁnre exoloration.
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' ‘ogcaxtzkxiax;-

' :sxzs o REPORT

A Report«for the House Finance Commictee. Second Session,'
Nin:h Legislacure. State -of Alaska

Eight chapters with appendices

DATE: _ August 1976

- AN\OTATTO“, Thiq report conLains a healch of information on. elec;tic power

in Alaska.

With input from so many different sources, it is. gometimes

S difficule ted “readfly’ locate desired information. .
believe that . ‘the projected electricity requirements in this document are
' too. congervative--gven the high raange of. the estimates are considered too
low. The projected ‘future costs of power (nills per kWh) must be used.
Cwith ‘Rreat care..

Aoed dcmand

A nunber -of people:

hcvertheleas, anyorie 1ntcrcsced in: Lqergy in Alaska,
‘technology, energy rcsourcca, nnd fin1ncing ui;

this. camr1151101 é readable refgtance.

TlfLE: ALASLA FLVCTRIC POR‘R QTATI’TIC“ -4‘960 1975

AUTRQKS:f Staff ci Alaakn Pover Adminfstratiun

United S:atea Dpﬁartmtﬂt of the Interior - Aﬁaska Pouer
C Adminls tratlun -

“sxzﬁ’ci3aﬁroxr:_ éS_pagus

CDATE: July 1976

ANNGTATION: . “hiq repurt iq :ne .Luth in a ucticﬂ of cle“tric pover Asfa
summarles cospiled. by the Alaska Power Adulntq:ratlon.
covering statistics through the rﬂring of 1977 will be issucd soon.
S This vary. useful report glives insial
Cepansnisdlen systems, and ?ugﬁ@t
~tial wlentric bil zs.,

"& later rcpor:

led capacity, generation data.¢"
dita {ncluding typical smonthly reslden-
The ‘2““rL is not lithed to hyd'aalcCtric ENETRY.

_TET&E:" EHVE?T}GATTG?:G? &ﬁASKh'" ‘TQMn{H PO’EXTInL

g&king & E&barz &. Forbeg.

tmimt of Hatural Resources, Dis
«e.lakﬁta! auﬁ Ce':&yy:ta; Gurvevs (thgiﬂﬁﬂd uﬁdcr :FmA

State 0f Alazkas,




ANNOTATION An exhaustive literature search revealed six regions that offer ]
encouragement for the possibility of a uranium find in Alaska and three . .
- ..areas that. may be. favorable for the presence of uranium. Part 1 of ‘the
Yeport places emph3519 on nonmarine sedimentary rocks in. structural
basins. Part 2 gives a scale map of the felsic rocks in Alaska with
Adccompanying analytical data and agé determinations. This report is" a
must for those seeking uranium in Alaska. . :

._TITLE: : GEOTHFRHAL EV“RGY AYD WIND POWER...ALTERNATE ENERGY SOURCES FOR
o ) ALAS&A

.uAﬁTHQRS{ Prepared by Geoph\91cal Institute, Univcrsity of Alaska and Alaska

oo . Energy Office Willian C. MeConkey, Director and edited by Robert B._‘
Forbes.- ' : _ L e . Y

‘ORbAkIZAIIOV ‘ Supportcd by \ationdl Science Foundation

©SIZE oF REPO‘{T 14& pages plus 7 appendiceq e

| DATE: July 8 9 19f5

 AKNOTATION: T“is report is baged upon the - proceedings of the Alaskan Geother—al

’ and Wind Powver Resources Planning Conference held in Anchorage in July 197S. -
-Alaska's geothermal.and wind energy potentiel is given excellent treatment.,
The report contains a sectién on recommendations for future action., This .

* vaery valuable refereuce document has one drawtack--it is sometimes diffi icult

to find. hecded information because of the wanner: in which rhe material is
: grouped. ' : : :

| TITLE: . “THE D-2 BOOK," LANDS OF NATIONAL INTEREST IN ALASKA
A’UTE.O.RS:i Not identiffed '

.:GK'\\’A {T1ON: ‘n FeierqirSQQrevLandvﬁee Planning_comaiééion for'Aiaeka

e

17
hoda

w

o?.nywvﬂfr_“190 ¥ &‘“;

3=

Lom TE: “i{ 197
WEGTATION: The Joint Federml-sture Iand Uve T’la"vrﬂdm.; Corﬂission Jctq as an .
“advisory body to both governsents. Cne of thelr duties. is to make recom—
qrn}qt!r"s concerning areas rlnﬁ"ed for permanent reservation in Federal’
“gunership. wWhile. it fs a valiable general reference document on energy
dwj Fang, the exact purpose of “this rveport was not clearly identified.
¢ spparvently gives backaround information leading up to the Commission
,rv\n*ﬂowdwtion: “The report has 37 cxcellens Baps and charts._ hig-
Coublicat'fon hig beew Jiq:r’bntcd in limited quantitlce. but an illuﬁ—
trated verszion will be svaflabie in a- Erv moﬂrh” ’ :




. TITLE: - ALASKA kEGIbNAL’PROFILEs
' AUTHORS;.' Prepared by Lidia L. Selkregg
“‘ORGANIZATION' The Joint Federal S*ate Land Use Commission of u;aska '

- S1ZE GF‘REPORT:‘_ 18" X lS" and about 1" thick (separate profile for each L
B LT region [6]) o . ) : .

1"DATE: ' Commlssion formed in 1971, profiles stzll being updated.'

ANNOTATION:' The following six Reglons each have a proflle publication . .
Arctlc, horthuest, Southcentral, Southeast, Southwest -and -Yukon. Cover—'-
age is. glven in each: Reglon te both the natural environment and to ‘the: :

‘man~-made environment. The natural environment includes climate, topo- '
graphy, geology,_water, soils, and the biotic communities and marine.
_..environmcnt The man-made- environment includes the peonle, ‘the land
_and the services. :These popular and informatlve regional profiles with :
) outstandlng ™aps,” photographs, and artwork are publications in a class
T oall’ their own.v S

:‘TiTLE:‘ ALASKA. KATIVE LAUD CLAINS

- AUTHORS: - Robert D Arnold assisted by a staff of eight with Foreword b)
- : Fm11 Notti. . X ’ )

" ORGANIZATION: The Alaska Native Foundation
SIZE OF_REPORT:, A bound book of 348 pages
" DATE: 11976 - o
. "AN\OTAPIO\ The book is much broader thar -the aopic of. the Alaqxa Nativc‘
: ~Land Clains’ Settlement. 1tself. The 1971 ‘Act, Public Law 92203, 92nd’
Lon*ress.'H. Ry 10367 are the evenes around which the buOk i5 organized.
‘ For one who needs to understand’ the complex land settlements’ concerqing

~ the NHatives in Alaska,_this ‘book will ‘be of great aSC1stance, but remem-'
, ber that the land claiws in Alaska are stiil yEars from’ qcttlnment.




? ] APPENDIX. D

PETROLEUH DRILLING IN ALASKA (1977)

‘Location - ., ' Comtracter ... - . . Oriller .. 0

Cook Infet . Amoco . .- . Parker Drilling - - { - .
North gfdpe_1lfi__;n' 1f .j:.,Arcp_v‘f,‘  f‘1? '”?7R3ﬁ5n Dfiiifﬁg

| North SIOPE?Lg.' . ,L‘,: 1:<>“‘Afcb‘ ;'; ‘Vﬁ'3;_ ﬂ}Rowan Dr1111nc ;‘,f_ u;»‘f;

“Cobk“Injét‘, ‘ =,,'v”;g S .fAr¢o L o ;;fﬁ Parker Dr1111ng
' :North S10pe B o :'f_t Arco "."'Parker Dr1111ng

Lower Cook Infet -~ - Arco .. - ODECO/Ocean Ranger i
o L N T - {Strat Test). ‘

.Nérth,510p81i*:~ v 3>> i;' BP Alaska S "»Nabors Dr1111ng
'Swahson River - Che?ron ;"'"'; " (fBr1nkerhoff Dr1111ng E
Gulfof Alaska . Exxon . . ﬂluA]askan star

fﬂorthf51bpe,_ o ‘f “')',Exxon  : "L ~Tf‘-‘ 'Loffland Brothers o
S A ) '.' Ll Dr]]]1q~ B

Gu1f of'AIaska,'A "  '5\: o Gu1f 011 : ;‘ijy ;g,A1eut1an Vev
| feulf of Alaska T shenon '1§+;4f---5edco 706

od1ak OCS o s 0i1 R “Sedco 708
. , St PR R (Strat Test)

'Guif-df.Alaska l; : :?., L Texaco EETE ‘ 0DECO/ Ocean Baunt/

forth Slope R 4Texaco s 21:"Chq}]enggrfpﬁ1]1xng 1

Cook Imlet . ‘Unfom 0i1 - Parker Drilling -
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APPENDIX F

REVEWUE SOURCES OF THE STATE OF ALASKA -
L Actual Collections 1976 ;

P 011 Reserves Taxes : ' o
o (schedu]ed ‘to ‘expire Dﬂcember 31 1927),

Ind1v1dual Income Taxes

f;:U11 % Gas Property Taxes
"*1Royalt1es on the Sale or.Use of State Resources':

'-}» ‘Investment Earnxngs on: the Sale ar Use of State’ A"~.
e ijesources? : : ‘ R

‘ ?-crporate Inccme Taxes »
'5:, 01] Gac Product1on Severance Taxes 1 }:~"
' nghway Fuel Taxes
. Alaska Bus1ness_L1;enses
’,bFerry Sy<tems - Sou heast ‘
'Motor Veh1cle T1t1es & R°g1strat1ons

”: ‘A1cohol1c Beverages Taxes o

AI}.Others o

‘:fqt§1 Unfesfricted_Revenués

(5 million)

Coaza

462
g4

a3

- 709.8

| “Source:- State of Alaska, Department of Revenue, Revenue Sources FY 1976- -

1978, compiled by Research Section, Juneau, January 1977.
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vqgvera] methodologlcal consxderatlons ware 1mportant to ‘the dﬁvelopmenc of th=:

APPENDIX F ..

METHODOLOGICAL HOTES ™.

. RE,bOUI"‘E"‘ Inventorles

eretrgy resource inventories. OCne of the most important ‘was the decision to

;‘dtLempt, as ‘much as posslblo, to go beyond the most recent published data availof?f_‘J 
~able on Alaska's energy ra sources.v This decisien proved t6 be invaluable with

respect to ‘two of Lhu major resouxce categor'en.» oil ard gas, and hvdroele

vtric resoufces.

A major problun "‘th nuch of the publlshed data on 011 and gas resources in- the@f

‘State of- Alaska ‘was. the Tlack of acographlcal detail.’ Regource estimates: bv he
S United S;afes Ceologlcal Survey. (USGS), in" part1cular ‘were highly aggregated

and were ziven ¢nly' for major regions oflthe State.. The State of Alaska,
Dcpaltmbnt of Natural Resources Lstjmates also were’ ag"rcgated but on a:
different hasis® than’ Federal -e St;ﬁates.- To put estimates by State -and Federal
authorities on comparable, basrs, it was 'necessary to obtain unpublished

’hatériéWQ. This.was done-in the case of USGS data by’ obtaining unpubllshed

tabulations by DLtroleum province that were used to generate the aggregate
numbers’ DUblthLG in USGS Circuiar 725. In addl'loﬂ, copies of USGS maps
depicting their most recent .estizates of the boundaries of the State's
onshore and offshove petroléqm provinces were obtained. Théese boundary
definitions are QﬁtrﬂjiyvCOﬂSlderd to be the hest th 3 are currengl"'

available

‘In the case of hyd oclectrl( ‘power, it was necessary’ to go beond the most’

recently publl ed inventories of potential resource sites. In 1968 the

* Alaska Powe ‘"ﬂlnlstratlon "(APA)} identified 76 potémtial sites for hydro~.'f
electric power- development, ‘with.a heavy emnha51s on larger sites located

near major potential load areas.. In 1976, the Institute of Social and Econoz

‘ RLsear«h (ISER) at the anver<1c, of Alaska 1dent1z1ed 39 maJor siteu,'only
ten of: which’” ware a]ao on ‘the APX List. Neither of these inventories, Houeve:,

recognized the growing need in Alaska for: hydrocluctrlc povwer development.in.
amaller load zones, partiecularly. areas in the more remote parts of the Stata.

By going bock to older inventories prepared in the 19508 and early 1560s by’
‘the Burcau of Reclamaticn (now the Alaska Power \dm’nlstrablon), the United-

Statas Geological: Survey (USCS) .the U. S. Forest Sgrvxre, and the licensing

of applications of the Federal Power CommJ ssion, other qltes, 1nc1ud1ng %mal'er'.
sires -suitable for those more rémote potcnt131 load zones were- 1dent1fled

Although Wany‘df‘thé latter sites are not 1mmed1atelv econom1cally viable, an-
inventory: that did'not include them would have been blased ‘and 1ncomplete.

- Another major com DOHLHL of the resources inventory was the compllatlon of. the

data on a regional basis.  The State of Alaska is. so la arge,-and varies so
widely in its geon*aphlc, c]iﬂatxc, social, and economic characterlstlcb,
inventories by a subdivision Q:he. than the State as a whole was necessary







- To determlne the approprlate reg1onal basiq for the 1nventories, the study G
team" Lonsulted with the-State of’ Alaska, Office of the Governor Division: Lf B
Policy Development dnd ‘Planning (DPDP) early in the study At -that time,.
DPDP was in the procesz of establishing six geographical subdivisions as the\ s

"basic .planning. regions for the state. These régions are a slightly mcdlfied”.-

_version of the 1eg10ns used in the Univer51ty ‘'vf Alaska's Man-in-the -Arctic
‘Program developed prior to the North Slopn Borough's 1ncorporation as a.

. lotal government unit. . The modlflcatlon»eonsists primarily of making the‘:tx

-regional boundaries consistent’ with ‘Census. division boundaries,'whlch follow_
~local gcvernment bourdarles. A prime bénefit of: the use of these particular“u
boundaries ‘is that-all of. this resource data is now available to State and .
_‘Federal planners on the same basib as most other reg10na114ed plannlng data. et

A minor methodsloglcal problem assoc1ated wlth the resources lnvenforles wasfﬂj;
~ ‘the- establlehment of a corisistent nomenclature inelud1ng spelllng for Alaska
: place names.. Many of  these place namés have’ changed over ‘the years.: 'In SOﬁé:f'
cases, when u51ng older data Sources, ‘the place names given difrfered from -
_‘currept’ usage.. All place name disputes were resolved by using the most reoev'_x
: editlon of "The Dictionary of Alaska Place Names. » : R

_'Flnally, 1nformation on energy resources. obtdlned from publlshed ano unpab— o
" 1ished- sources frequently was' supplemented by’ v131ts by project: team .members ~

-lgto a number of the resource sites. ‘These qlte visits were invaluable’ becaose

‘the project team’ was able,.‘on many occasions, to obtain the latest and besrt..
information available from individuals working directly with a partiCLlar :
"resource in the field. ' In additiom, the study,team»learned the names of other"
key contact persons. ' o o o

'Identifioation of Potentizal bevelqpment Sites’

A maJor concern of the: study team was to develop an approprlate methodology
" for: deternlnlng the' resource sites in Alaska.that are most likely to be devel-:
" oped before the year 2000, and to obta1n somé estimate of - the timing of such
v'development. In view of the study team's lack of previous expertise in most

" of the resources 1nvolved it was determined to take’ advantage of the besL .

"avallable expert op1n1on ‘for. each of. the resources.,

: Inltlally, the. study team’ uttc_'npted to ubtaln 1nformdt10n on ‘the llxclihood

. and timing of resource. development through- informal telephone contacts with z
small’ nunber of known experts on each of the energy resourceq.‘ It was quickly”
found, however, that there was considerable difficulty in obtaining consisternr
1mpre551ons from dlfferenr experts via the telephone,'and that individuals '

" tended to ‘have considerable knowledge on a-resource in a partlcular .area of"’

the State,’ but less expﬁrtxse w1th respect’ to that resource elsewhere

" Thus, it was dec1ded that a questlonnalre or survey form was required that .
could be sent to many individuals known to be knowledgeabhe on a given - '
_resource in Alaska.‘ The actual format of the ‘questionnaire varled S
. from resource to resoutce, but generdlly consisted of a list of. known or noct o
likely resource sites_broanly,deflned (such. as 0il and ‘gas provinces or coal :

F2.




"j‘fields) The experts on a given resource’ were reqqested to rank the resource
sites in order of most probable development, and to ‘give estimates of the

timing of such development.’ In addition, each expert (except for coal) was

.t,requested to- explain” the degree of his famillarity or expertise in -each of’ ‘the - X

resource. sites listed. Finally, in the case of coal, uranium, and hydroelec-"

. tric power,. the experts were asKed to SUpply ‘the names of any additional sites, L
?beyond +hosé ‘supplied to them, that they considered to be particularly. likely .= i
" prospects for development, and when .such development might occur.  Experts

- were! usually selected -from Federal or State’ agencies because. of the concern B
for vested lnterest that 1ndu5try people might be subject to. (See’ questlon—'fjfﬂt
’_nalres at the end of -this section. ) - S

»The response to our. quest10nra1res was generally eycellent, and incl uded manv““,<
comments in additior to the rankings and’ ‘estimated datecs of developmtnt. o
(Summaries of these comments are’ 1ncluded in, chapters & and "5 ‘of Vo.ume 1. )

In’ evaluating the returned questlonnalres, however, the’ Study team found

zcon31derable varlation ‘in experts’ expectations regarding the probab;lity and "

timing -of development at different sites. To obtain concensus rankings,. the .,
most WElght .was usually given to the opinions of: those-who considered then~

. selves to be most expert-on particular resource sites.- Inconsistent. infor*a—l}”,:“
tt1on was usually ignored when the expert considered that he was not particu-

larly qualified to- comment on 4 given site. In the case of hydroelectric.
power, the problem was compllcated by the fact that several sites were often .
given for a particular load zone, but could not all be developed. That is,

_the resource sitcs in question were often mutually exclusive. - In this case,
 the sites were ranked on the basis of the number of experts who arreed that
a 31to was likely to be developed.

" Other Methodologlcat Con51deratiovs

"A notée of importance is the studv team's relxance on responses to the txrst

draft of this report. . The draft was clrculated to all the -experts- ‘who

u.a551sted during the project and to many. ‘other 1ntere<ttd partles < The
" .comments by these individuals as 1ncorporatﬂd‘1nto the’ ‘text greatly ennanﬂee '

the quallty of the final report. Clearly this rcpnrt could ‘not have heen

'made thhout the1r holp - see Key Contacta in both Volames 1 and 2.

The. 1ists of 6il and gas provinces for . onshore and ofohore 0il and "Ab':_i
were’ accompanled by maps showing their- locations., In addition,. oil and gas

;,experts received a -copy.of the prospective outer continental shelf (OCQ)
,;_lease Gchedule -as of January 1977 and a map shcwing the areas | schedul?d
for £he’ sale._f' . :
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 Of the coal Fields 1dent1f1ed “one of. °hem (Neﬁana)fhas';.gn1f1cant i a'i'

© TJAY'5 HAMMOND |
o coveRnoR

LMSKA

EBE:E"‘\ Eﬁ'ﬁ‘%ﬁﬁi\'ﬁ’ @F {QP‘W%QE‘IEMVE &
E&&GB‘\@WQE@ DEVYELOPIMERT

DIVISION OF .ENERGY & POWER BEVELOSMENT

T FLOOR MACKAY sios
"23p penals sTREET
ANCHORAcc A 9950

May 6,1977

'vnear-"

-;:-Because /ou are. a- recogn1zed authorxgj on Anaska S coa] resources, we are o
~asking you to assist us in ranking (predicting) the future order of productisr.

by coal field, of Alaska's potentwaslj recoverabte coal resources, before arz ;<Tf”
~after the yedar-2000. We need your ana nfsxs for use n our. Peg1on11 Erergy.

‘Resource PTanning Project. You are ong of the few eyperfg to wram w2 -are
a>b1ng this roquesL . , L

~ We ask that /ou number the coa1 f1e}d= accerding . to the mest probable grder ..

of produrtlon (your best guess s); that is, when tne coal wiil be mined; ura»f,,,

‘“"your estimate of when m1n1ng 15.most ]1K=]y to take places and that you -
. 148t your reasons under "comments". ue aiso recognize:that not all experes

are’ knowledgeable about a11 coal fxﬁ , SO we. hdve. prov1ded a place.- for

_you tc indicate th1s

Same 1nformat1on on quantxty and qua]1t/ of Alaska coa] ig atfached aven Lh:_; u ’

it is not recent (1907) data. Add1t10na] up-to-date 1rfornat1on would be
apprer1ated 3

operat1ons currently underway

Ne are fully ‘aware that the' 1nformatlon we are request1ﬂu is. very >ub, stive

.- and highly specu]atwve in nature, but your best guess is one-of the best
- we can think.of:  Please return the torm by May 17 to our offxce Y,Jz

asststarbe w111 be great]y app\ec1ated.‘

S]ngerely,v‘

_AfDee tane "7 Gene Rutledge o c
: Alaska RPg}onaI Energy Resource :§ Planwang PrOJect -

1) Survey form - two paoes R cu S
.2) Excerpis from Coal Resources 1n A]aska by F F Barﬂes (1387) =7
3 Haps ) : S

Attacned
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~/COAL RESOURCES OF ALASKA -
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<o DEPARTMENT OF COMMERCE &
e ECONOMIC DEVELOPMENT

. DIVISION. OF ENERGY & POWER DEVELOPMENT »

S HAMMOND .

. GovENMOR

. Tt FLOOR MACKAY BLDG
- 338 BENALL STREET

e - . ; o - U ANCHORAGE! Ax gBSOI
N S . o - : : S

e  May 20, 1977

AN

Because you are a recogmzed authom ty on. A]aska S hydroe1ec‘rmc resources,-'
we are asking. you to assist. us in ranking (pred1ct1ng) the hydroelectric
© sites where electrical generat1on may’ occur; before the year 2000. We '
" need your analysis for-use in“our Regional Energy Resource P]ann1ng PrOJect.'
You are one of the few experts: to whem we ‘are making this request.. P1ease
' complete ‘the attached Form 1. Your comments. wwl. ba most we]cone

S ‘We decided to use the'39 potent1a1 hydroe?ectr1c prugects 1dent1f1ed in
S © . " Table 5.1 of the report . "Eiestric Power 'in Alaska, 1976-1995" by the
I ST Institute of Social and Economic Research (August 1976) as.a.starting = .
e ' ©  base. (See pade 5-15 to 5-36 and appendix H}. : llowaver, dc not be- 11m1ted .
I by. these 39 pl"OJPC-.:», add any that you think are appropmate ‘

w are 1nferested in the srraH (1ess than 1mw) hydroe1ectr1c potent1a1
in Alaska and low head hydro- (including tides), but this request for you
‘_Jto comp]ete this- Form 1 does not 1nc1ude these resources '

We are fu]]y aware that thé 1nformatxon we are requestlng ‘is Suanctvve =
_ - and speculative in nature, but your best guess is the best we can think of..

coL 0w 2 Please.return the form by May 26th to our office. You may. retain the -
| e = acco'npany:ng mater‘la]s. Your ussxstan"e wﬂ'l be gr‘eat]y apprecw*ed

- SinLOre1y, ;‘:

Dee Lane o Gene Rutledge _
A}aska Reglona} Energy Resour e P]annIng PrOJect

'Attached. ‘T) Excerpts. from "EWectr1ca1 Power in A]dska, ]976 1995".'
‘ s (ISER) August 1976 Pages 5 20- and 5 2]

2) “Form 1 Hydroelectmc S1tes - Est1mated Dates of E1ectr1ca1
' :Generat1on : . _ .




)

" CAPACITY .AND COST OF LY. IYDROELECTRIC PROJECTS

. : “Capacity (KW) . . Energy - Total . . Capita) Cost Perd
Regicn/hrea/Project . Initalled Prime - (4WH) (600$). P'ri e K - Indtalletd
‘Anchorage-Fairbanks ] . .
Susikna Project' - B - ) . ) s o O
“.Watana 792,000 [ 353,880 3,099,968 2 297 700 6,493 . © 2,90
- Dévil's Cunym 776,000 346,750 - 3,020;010 238,100 3,580 - 14359
‘Total . - 1,568,000 . 698,630 ' 6,112,998 3,531,800 5,055 2,25
Southccntral'—Ancho'ragé— -
" Fafrbanks=Cordova-! B

Valdez—Glcvndllen e T '. S .

'chay Lakes - - 64,000 30,150 264,118 - ) P S ee
Fower Creck 12,000 3,725 - - 32,631 11,610 3,117 987

Sheep River Lakes 4,000 © 2,540 . 22,250 6,597 2,587 J1ieee
No Name.Creck. 5,000 - 2,550 - 22,338 1,557 79y
Solomon Gulch 12,000. 4,440 38,877, 4,498 1,664

' Total 97,000 43,405 . 380,210 i
“ Kerst Peninsula- o . : .
Fellte Juan Lake 40,000 21,000 -, 104%,000.. 12,169 11,138

" Snow River ‘ 50,000 31,800 - 7.279,000 1,809 982

.Bradley Lake 125,000 51,400 450,000 1,748 718
Total - 225,000 104,300 . . 913,000 ° .

Kodtak o : : ' o T

" Terror lake . 20,000 7,220 . 63,250 40,370 5,581 2,018

© . Southeast ..

Metlakatle T : : ol ’ .

. Purple Lake Fnhnhilication 1,400 400 . 17,570 ERREE I & T CoTo 2,838 810
Hassler Lake : 4,000 2,000 16,9800 o 6,830 - 3,415 1,708
Total . 5,400 2,400 34,500 S ST -

Ketchikan, _— T L .o e S

. Upper Hahoney Lake 10,000 %700 T w1972 0 UL 9,035 1,922 803
Swan Lake : 15,000 7,190 67,500, .4 32,980 L. 4,283 N 2,199 ..
‘Leke Grice 20,000, 11,000 . 0 eu,000 .77 39,3510 3,517 1,88

‘Iotul 45,060 - 23,800 .- " 7 202,672 . : R . .

Pctorv»-..*;--\-’rangcll .o . e N . c .

Anita 4,600, . 2,100 . 18,396 5,87Y, 12,786 1,u¢8
Anita s d»hunk'paxcs 8,000+ - 3,829 - 733,550 - 29,128 2,183 1,141
virginia Lake . 6,002 3,000 26,280 : 7,670 0 2,357, . 1,178
Suarise ‘Lake DLW, 000 2,0 - 21,004 L (IS VLU 1,739, 1,063

_Buth Lake ", 16,000 7,950 0T 80,660 L m,38% 1. 2 gag 3,460
Crystal iake Lxp ansion . 2,500 ) : 3,500 7 wneo TR 4y "eeg. 1,760
fazeade Creck ] TL18,0000 T 50300 L w781 L 220955 “ 501 1,50

- Cascade Creek I1 . 36,0€0 17,300 156,672 -, .. 2F,33% 10187 ey
Sc;n:r¥ Lake’ 18,000 3,120 - 99,715 . o 220310 2les2 ¢ 1,23

ota - M

105,560

51,780 453,583

. ® Al;_co:.;s. calculated based on construction bvcginni’ng early %975i .

G227




. Prima

: e T Capacity - (K¥) Energy “Total . .capital Cost Per#
Region/Area/Project Installed Prime Loy (2098} Prine XK@ - installed
- Southeast {continued) h T
" Junesu e R L - . S
sl Snetrtshan Expension I 27,000 - ~ 91,758 " .103,008 22,000 1,871 EEE
" Snettisham Expansfon TL. - = - 18,607 - 152,997 - 16,000 . 860 )
‘Total. R 27,000 - 30,3650 - 285,997 28,000 . 1,251
" Sitka ; L . L 1,222
., Lake' lrina 3,000 1,790 - 15,680 3,665 2,067 1-,“
" Green Lake 14,000 © - 6,600 . 57,816 18,050 2,735 ';'o
Lake. Diana 10,000 4,585 b, 1ss 9,705 g, 1 1;2'
MLlk Lake 16,000 8,000 . 70,030 18,750 - 2,321 " an
Four Falls Lake 6,000 3,000 . 26,2080 4,265 1,417 1,067
Carbon Lake 18,000 6,830 - 53,837 19,200 - 2R hiSehs
Takicz ‘Lake - 20,000 19,600 - 87,500 26,600 2,660 '
" . Total 87,000 40,805 357,453 ‘ .
Haln'env ' . . S . .
Unnesed Lake 9,000 . 4,640 U3, 640 10,435 2,289 1,159
Ska"gway - : . S o
Goat Lake - .9,.00-0‘ 4,450 38,932 L. 9,1u0 2,054 1,016
Total Reglon 287,500 157,040 S .
L Nortfxvcsz ; ) ) ) ) ]
Unalakleet ) s i B E ‘ S . A ‘
Afivik River . 14,000 - 6,800 "5?-5% ) 19,725 2,901 4,402
Southwest ) . '
Pillinghan o T L - L - T
" Lake Elva 2,500 1,240 110,820 6,690 5,355 L 2,676
Bethel . o - Lo : i - . R
. Kiearalik River. - 36,000 18,200 153,221 74,485 4,053 2,086 -
" Total 38,500 19,440 170,042 ) .
Total Regfon: 1,910,000 ° 853,555 - 7,477,is2
STATEVIDE TOTAL 2,250,400 1,037,635 . 9,093,187 :
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ﬂﬁiﬁ”ﬁ%&'ﬁ'%@&'ﬁ' @E" COMRMERC B &
CECONOMEC EPE‘% BLOPMENT

T DIVISION OF ENERGY &‘POWER DE_VELOPMENT.

714 FLOOR MACKAY BLDG
' 7338 DENALI STREET -~
ANCHORAGE. AK BSSOR

. June 15, 19777

Because you are a reoocrn*zed authorlty on Alaska s urdnlum resources, .
' we‘are asking you to assist Us in ran.kmg (predlctmq) the future order . &
- of productlcn of Alaska's potentially recoverable uranium resources, -
-pefore ‘and afteér the year 2000. We need your analysis for use in our

Regional Fnergy Resource Planning Project. You are one of the few

) experts to wncxn we are 'vxakmg this request.

e ask that you number the uranium. sn:es af'cordJ_rg to the ‘Tost pro—-

 bable order of producticn (your best quess): that is, when uranium
“will be mined and transported from the site; provide your ‘estimate

of when recovery. is most 11kely to take place; and.that you list

-+ your reasons under "camments". We also recognize that not all experts

are knowledgeable about 311 a.reas, so we have provxded a place for :

'you to-indicate. thlS

To our rmouielge of the areas 1dent1¢1€d, only Eok,..n MOuntam has

‘ -Lecovered uranium. . -

We are fully'aware that tne J.nfo*mat:c'x we dre requestmg is vezy su.b-
jective and highly Coeculatwe in nature, but your best quess-is one oI

the Esst we c¢an-think of. ease return this-form by June, 23 - Your:
.."SSlS“anCC will be g*e:imy apprecmted ‘ :

‘ Smcerely,

Dee Lane . -  Gene Rutledgéj o

AMlaska Regional ‘Energy Resource Planning Project

DL:GR/dss - . o o

Enclosure :

G28
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