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<%etio» nlov«'1 fi'o!I1 thc coilstl  Le<ion iltc ol' drii!itzg platfo! Ln to tl!E
court». ai!d thc IE gitir!ia te ai!d i»i tiallv pai'tiallv c<!!zq! !tiblc objectives of
"industry an i cn! ironmcnta!ists k!ecame in 'rea. i iigh polarizccl. U ill l
regni d to co»tine»ta! shelf development, thc lat  IB > !s Lvitncssed;i remark-
alile ieries of signific ii! I <>il il >il!. jL>st in the p!,!ces ivhcrc thcL' !vo !ld hc
1»OSt VO "illtv i CSE'Ilt  d <llid ii!OSt CO»L'Cnicilt f<!r me<li;i eS!»>SLII V. 11!e .>i<»lii
II; i!'bi  !'0 0 i! ipill I i'< >i! i 0 El!'ill i»g p!i  t f »'n! <! n<! the TOrrC'L' Ca i!VOii and
A!i >0<.'0 Cil ilz slllpLvt' ' 'ks <!fl' I' ll" 1<ill<1 lill!d I'I'i»1  E' ill oii. E'<1 u <» Id-LL i<lv 0< i!-
cci ii 'ind ha!'E!c»CE! i ciistiiilvv lo fi irthL'r dri!! illg oi! th<'  '<!i! t in<'iit;il ih 'lf. 6
brief it! tcrE'i<! Of < are!Vis»VSS <>f1' S i!it,i 8 irL! ira <ippcai i to li<»<c Voit t!!V <>il
lnciuiti'V <ill!lost <i d .'Cii< k.' Of Cht!<»1!cle  'Oit!V d<'1<ivi.

II<>Evcvcr, other fact<>r» Lvcrc im  >h cd «s LVCII. OL!c of t!ivsv Lv ii the
inter! cot ioi! of state a»d local NI-;I'A k» occs». These a «ncics l!iid gra<1uall!
realized that the devc!o!>ment of' the Outer Co»ti»E!!ta! Shc!t'  OCR! iviis
fbndarncntallv dif7c i cnt fi on! development n  arshorc. Nei>rshore !L as itafe
!i! <!d, OCS iv;!i f'edei;!I. <Vearshorv, tlie st;ite.;!iid !ocal g«oi'crnmcnt» siich a»
th<' Citv <>f 1.<>n« IIE;ich, 1 !or  the E ni~>.<>nnae»ti<!, s<> .ia!;<»c! v<.onomic costs
b it < ollecte<1 the roL i!!ti  s, Thcv also boi  ' thvs   .'Osti f<>i <! ,S  lv!' 'lop	!vi! I,
!»it th ' f E' I 'i ill govcl 1!II le! l I I c'ipcd the i ovalti<..». P  rc rii ii!g iii this ii» i»I�Li-
iI� .'v, !llil»v st'1 tc <li1� 10 .'iil <govv! no lent s ii I ' I to it op <!! I! 1l»g 'Lll	11 <1 0 'EE
v<!»i I! <.  »	� L!v vit;il>liih«1. 'I'!i!!i i»»i-f«lvi;il g«!ver<>n!v»is iei!<lcd to side
LV!ii! Cil'L'li on	1 »! t<i !Is ti 	1 deli!L'»1~ «devclol!illC	1.

Ull ill .' otl!ci ii lc. Lt  iovi l!ot ivL'In Iik .'lL' t	<it th ' 011»1 IL!st>w' Lviii
U <lite<1 ill 0 nli!X!nl  nl p lih fui'  ! .5 <L;p!L	'<it!oil <<	<1 dvVCI >pn!VL! i. I!LL!'» lg
thE I!� !s;L»E! V;!L!L id< US, tlic rriiijoi. i»tern;>iion;Ll E >i!!!>;L»i s h;i<l iii! <i!ter-
»a tl!'c so li  ' ' of 011, the !llgll  ]u<L!ltv, C2;tr erne!v c!tcap, ilnd svvli i !iigli' liillii-
!E s» crude of' thc Persian  '»if: Thui, the. c corn!!cn>ici Lvcrc not under gi<ca I
preis irc to disCOL'Cr iieiv dO>nest i  rese>x es. I»dE'cd. the fcdc'r;il govcrnme»t
offel ed thetn flnallci LI incentives io do so on the L<!'oun !s 'tlliit a !lea!lhv
<lomcstic ind»stri' Lvas i!ece. SarE fh! national cirf'ciisc. Likcnisc thc oil in-
dL!strE' iv'!S <� t ii! 1 ler great ! >reiiiire t<> ! irel!are f<>r f!CS esp!<!rat iO!i. DC!  .I-
opmE at <>f'c<»!t;iinmcnt hoon!i for  >il il!i! !i;ii!d thc lik  ~L;!s pr<>E vedi>!g bL! t
iint;ii rapidlV aS late! Ci ei!ti Lvv! e t<> pn>L e deiii able.

'I'hcn E <i!iE tliv <>il vi!il»irg<! <>f I'.I.:3;<L!d I'rojv<. I Ii»kpvi!<leiivv t<> Opei!
 !C.'i;>s riipl  !!V iii poi'ill !k.' to Eic'v .'lop �0!	 's'l l  i'<'i<'i v 's ''lil l vi	 i!i<!i!tv

thC li ' 'Ciiiti' fot ii»pO!'ti. 8'h<! t �<."Velop .' I i'<ipi�!V !VL!S Iiot Oil L> l t 1!<il! 'i';<i! l
ta!k i!L!OLit thL larg<. !!un	> .r of uneert<!it!ties ai!d <.onflietS that hii� bc  i!
i !L'i! tif!cd L!Lit !lot i' 'iolvE' I it! I !'ic' pi'<.'!'!Oui EIE'0<><IV. It !vo'Llld bE.' <'liflLVLllt to
COL!c< ii<0 OI <i t i<tie LL hei! tl!C Ltni tee! StatCS Xvi » i»Orc L ul»vi iibl<. to a<! Oil
cmb;Ergo tl!in! in 1!1<:5.  'ii ci! tiin  . Conflict i rcgardin < major issues ii! t!iii
countrE' arc rcsolvccl ii! th piib!ic interest a» it then ap!!cars to ih ' Co»grcss
and thc high court». A  lecadc c;irlicr, rapid dcs elopnsent of' of!ihc»-e oi!
ivc»ild have occurred Lvit ho< it special consiclerat ion f' or thc c!»ironmcnt. A
�< Cade later, Or;i li t tie <nor<, the deve!»p ne»t Ev<>L>!d !!rive OC< LL>'rcd Leith
c<1�;<1 sl >v  <I ev<'ii t! l !U«li spec i;il co»sider<!tin!i f !r thc O'I»'ii on>lie!it divas
iiorm'il  'oit of'biiii»  ii. I » 19r.'l, Lii!f >i t Liiiiitelv f< >r us, oi h!'i!!iantIL oi! the
p;ii't < >f  !PI c, t liv proc  ss <>f' ! <;>s<»!;>b!v E 0!npr <»!!is@ Ln ihE 1> ibliv i»tv!'E'st
YL';>s 111 i!! I�st i  'ii!	, I!ci!iitv tliv r!ioit obi'ioi is pvi.il to n;it iori;i! i«.iiriti i!»

COL!»1�' LV<LS 'Lllliib!e 'LO i< .'t, iii!� C5ploraLL »! 'i<id dci'<.'!upi!!C!it Ever ' st;i! '-
mat   I.

Thv 1>cl'lod of' ID< 3-t3Ls0 Lv<ii 0>!c E!f g!'i>EILLi� i' .'io!Lit oil of inlslilldvr-
Sta»ding<S and unCCrtaintiCS; thC pOlariZed g Oupi !e<<r>!LE! liO!L to LE>n!t»L!-
i!ica te and compromiic; and major <Iucsti<>n. Lverc resoh cd in the courts, >!>
bvzantine pro<. edure f'<» of fihore leasiiig Lvas accepted, Lvith rcasonablc
<run!h ling, hv all intcreste f parties. Each itep in the long e!aborate svhecl-
L <le !vas knoLV» foi' tii e vears ahead, ai!d th< f'c'dc'ral government !vas at last
readv f<!r Project In<lel!endence on 0 sc;ile that the co »!t!w Lvo ild accc pt.
%1v ii!iv hi! c, hoxvcvc! . tli  pot entia! of OCR> oil;ind «;ii ha� been t;iriiish< d
bV th< liniitv l v< plori<tioi! t!i <t Oeeiii reC! C!L» i»g «thiS iiitCrral Of L!nCCrt'!intV.
TLVO g<LC<lt ii!d 1!i oi!lliill Stl'Ll  t li  'i, tll ' D<'itlll inlti  lii!e ii! the CL!!t'Eif f>ICX-
i '0 <ill� tile  xrcat !>t01!e D »ne li! t!!V I L t!LL»lie< LVC!'C di Il!cd Yv<t ho it sLLE'«''ss.

I 1'lv <'lvctioi! E!f I i'cild 'tlt kci>g<»l bl' >light 0 i!eve a !inilllsti a t lot! iv! licll
assigi!cd a 1!igh priorit! to rapid dc! c!opn!E <it of'<. »E rex res<»ii Lci <>n public
!a»ds. Ltlllllcc thc Cai'fcr admlrllsfi'at!oil, ho!vci'ci, tllc lieve <idillilliitr<ltloil
did not believe that preservi»g the pai of L! !!L constructed.  L>vk!viird. but
smoothly xvorking, compromise procedure f<» OCS leasiiig Lvas L!E'cess<at~' to
sl>eec! dcvc!oprncnt. Secretarv 4'Vati issued statement» that Lvere ~vie!eh in-
t  i pr< tv<! i>S ii!C!i< atin« tlie end of' rni<»C!ateCI eel<in!it< i» cons<>ltation xvith
i»dL!strE;»!d enriro»mental ii!tcrests, The;«1m! nistra tin» i>!so pi < >!>osed
tu 0 aetio!is Lvhich ii!die»ted t!ie coi!!pi oi!!isc procedure Eviis b  in ';i'ban-
 loi! '<1. Fir. t, it 1>r<!!x!. E <1 t<> lv;i. e fr;ic.t. <>ff >i<>rilivi i!;i»<1 vei it! al Cali font ia
Lvlic>Lc fc lcr;il ci;ilu;itioris had shoLL 0 ! thc rein<»  .< 1><itviiiiiil u;ii ii!i;ill i«i l
the ei!L'll'Oil I!el!tiil !'lsk g!'eat. It vvit1 1  li <'Lv t! lv pi E!poi;i!   in<icr firv fi oni viivi-
ronrnvntalists, st<i tv <>fliciiils, in!<l thv Rcp th! ivi!n poli iivi;itis ol «,'>! if<!nii;L. It
;llSO pi Opobcd LO Vli <i! ii!'i le Sl;itE.' gOV  r iln!L <it i fr !l» the reeie!V Of thc !V,'LSi»g
proccdurv until it xvas too late fbr protvsts to ha<'E <Lnv vfIL» .t. 'I'hv it >tv g<»'-
er»ments Lvoclld nOt accCpt th;it chait<gc in t!ic compr !nlisc lv;isi»g pro ' '-
dure and  >rice again the admirlistratio» had to ref r c;Lt !inde! t!rc. Thus, thv
first statement. and <ictions of'thc nexv adminiitration regardiiig OCS dci cl-
0!ii»ent threatE tied to i e! ii e the stagnating confro! erst of'the I!! < t!s.

so much for thc past and present. Eve are noiv almost rvi<ELL to t ir» t<>
;!n eii>!ni>!>! tio» of ivhai has bccn learned abo it OCR dcL'c!opmcnt <lur i»g
t lie pi!st  lec;i le ii ith tliv go;-il ol' evaliiati»<g the logic and ivisdom of' thc
«.»!!pmmisc lrasin« ii item;i» of' I!!Ht!, i<»c! spec>!!ating on the probable c I'-
fccti of the E hi L!ges tli;it are i!o!v iin<lcr Lvi<v, Itef<>r e cloing so it mav be
Liscf il to rvvivLv ih< leiis»ig svstenl  >f 19AL! and thv it<'!!i t liat < ol!s<1>lied
i!boll t  ivc veari bc tv< cvi! i >i it i;il p!;in»i»E<;»><I isi iiii!cc of'lcai .i f<>i the Ocs.

The prvpariiti<!i! <!f ii progriu!im;itic eni ii.on!i!< iitiil i!i ilx!ct state>i!E'0 t
recluirvs;! loi!g !<;i< l t in!c to sure 'L the ei!i iroin!!ci!t, g<c<!l<>g<ic;Ll st>'L!vt L> cs
a!ld !lazal dS, al!E! to it!a ke <i L>'e! >VI'<il Cv<illiat in	 of i'CSOLL!'Cci. I h<' pr 'pi<i'0-
tion of' thc rcport, «oi'crnmcntal ci "ii!L!at io»i,;i»<l public !!ciiriiigi like<i is 
re<LE!ire much time but the duration <>f' thc L i!i ic»ii, 1vpi Ii;i» 1>cvi! Elvtci-
»!inCd k!y COurtS, <>r explicit COmprOmiSC, tO bC aS rapid iii iS r ;<so<!i<L!lv.
During this opening pc riod. oil comp inies are making their oxvn SLLrE'CL i,
Lind 'r governmeiit per>nit. to e! aluate thc potential of' regioi!s of' the shelf'
iiil l idCI! t if» Pranlising itrLICtill <'i, If the e»viro ln!cntal lm!!act ii !LicigCC!







E<Ia»v lal'g» orl spills hav» I'1»lv b»cn»tcl<il»cl <i»d !Il »lost  .'ll' .'11111»'1<iI!»c»
th»»fE»ct» «ppcar to bc cosrlictic uld»coin!rz!ic rath»r th'in p»1'n! in»ntly
destructive. Large numbers of'indh idual plailt» a»d ir»iraqi;i!s;irc kill<. d, p;ir'-
ticularly cormorants and other diring seabird». A large spill that cover» tile
«ho!e range of'ail endangered species could bc thc cnd of'it. 1loivcl cr. most
of thc effects of the oil spill soon diminish orr;Ini»h and the area of' the spill
is reocciipied from the edges. A ma!or exception exists in polaiand subpo-
lar «' rter» i«here t;ir fi ceres in the  vinter iind <»!!v 1!arriallv melts iil tile
»«III»!er. Th«s, ther'c ls Ilclv polhitloll cac h siimmcr for «hilt may be mi<»y
vc;Ir». 'I'hi» i» I< piirticul;<rlv»crl»itive poi»i f<!r' evil«;!tirig ci!virorlmc'ntal
h lx;Ir ds oii t!i» 0  S aroiiiid Al;i»k;i,

Small Oil Spills
Small spills seem to b» incvitabl» « llcrc oil «iid iii;ic!iiiicrv;rr  irl «s<.

Oil comes into thc . ca in some rough proportion related to th» nurrlb»r oi'
users and th ' duratiori of'use. A surprisirlg fraction of'pol!ution of'coa»tal
«'aters, for example, comes fr»i!n dumping old»rankca»e oil I'rorli prii ate
automobiles into se«ers ivhcn the oil is changed, Oil i» spilled o»»«»iona!h
in »vers phase of' its discovery. production and transportation «hcthcr on
!;!rid or at sca. There has riot been suf!i»ier!t tinle to heter»!inc thc long
terr» effects of these chronic <Ei»ch;Irr es and <>rre shor!! I riot  i»deresti»laic
thc posslt!i!icy th<lt thcv nl ly E!c scl roil». Eiovvcvcr, gr'ollrlds f<>i' lililit 'd optl-
rl!l»nl 'lppCai' to CXI»i regardirig Chr' >»I» Cli»»h;<i geS. N rt«ra! I»!dcnVater Oi!
s<'»1!s, such <is t!lose of1 S<>« her'»  ;«lrforrli<i iiil l the t:ii»piiii! Se<<, iir<e»ii»E!
c!ischirrges, »i<i th«ir»<i» <irc riot bio!ogic;i! d s<. rt». I;v<'ll iri th  vi<. ir»ti <!t'
thC persist  r!t Seep» ilC;ir S<ir! ta EE;Ilb IIXI, CO»!mcr»i;I!;rr!C!»!!OI t  ish<'I i<. S f<!i
!OE!SICr ar!C! «biilOilc hi» C thril Cd f >r d»»ir E»S. LikC« i. » <!I fshor» Oil and Ill i-
jOr' ti»hCri»S ll IVC E!een int<'ril!ing!» E i» th» �«!f'Of hf<'xi»O f<>r <I 1<>ng pCI'I<xl.

Conse~ation and Alternative Ene~ Sources
Rcgardlcss of' the expected balance bet«ee» e»erg! g-<i» a»d c»viro»-

mental loss, it might be argued that no k!ss should be accepted in the parts
of the OL'S that are the most bcautifiil. most productive of fish. or ncarc»t to
valuable shore!ilies if'there is rio real »eed for the oil ii»cler then!. This poi»t
 vas the basis for relu<.i inc» to <!eve!op in m;iny «re;<» a <lec;«le «go «»d
rc rll  in» so t<xlay in some places. OfTSa»ta E!ar'bar a, f' or cxaniplc, «herc thc
coast and sca arc ver' bea«tif'ul, the;lit»nil<tire ii»e» f<>r fi»hirlg;i!ld re re-
;ltiori are s«E!sta»tiirl,;Ir!<! ni;iriv 1> op!< live iil <;ilii;iblc «irop»riy ov rlooki»g
<h<' s»ir, it is 1!os»IE!lc that »onic oil fr»k!s s!lou!�»ot bt.' dc'v .'lop<.' !. I 	 .' d<.'sli�
 IE	!rt'v of ivlthholdrrlc< devi'Io!!n!»11't  k'p<.'ild» o» <i b<I!iir!c ' E!ct«'ccn tll .' E!<'»-
»!it to s<!mc of' thc p<.'opl» of'S«rlta H«rbar I «i@i a sr»all loss to  .!crvor!» <.!»»
ln I he»<i t ion,

The rcmarkaEllc success of'con»en atiorl in I»du»i»g our impor ts of' oil
mav seem to give erlcouragement t > the argument that «e have enough «Ild
do not need to despoil thc cn ironmcnt to g  t more oil. EEovvcr cr, ther» is no
prospect of conservation adequate to e!irni»ate oil import» bv iiseli'. 'I'hus,
er!ery deve!opment in  >ne part of the nation can bc xvithh ld only E>y !!Io-
diiC'inr,' more Of it in 'i»other. The frrtur'e of »ir»le ir' po!ver. ! t the nlorl!C»t,

i» uliccrt<iin. It;rppe<rr» tliat it !vill be»onie time before there is an1 poss!E! I!-
Ity Of a COIICCI!S l» f<rvuring sigr! iflC<lr'I't exp<ill»1011 to I'PplaCC Iiatur al gaS an<I
Oil »V<'n fOr Ceritral pOIV»r prOduC'tiO», In Curltr<1st, irl eilorrilo«S CXpan»iOn
of'minirlg;ind b<irriing Of coal is i» prospect; bv tlic t rl » of'th ' c< ll'i lry»oal
« ill replace oil and gas for marly u»CS, Thc CO» t li ill E>c grca t. L'o I I nl ill irig is
ilotoriously dangerous compared to other forms of'cil»rm: pr'oductiori, Iind
pollution by coal smoke has alr eadv expanded from the rcgio» of'bur nirlg t<!
!<>rm acicl rain far do«~wind. There is a real prospect tllilt cxpalidcd co<11
burning ivi	 accclc rate. thc present increase of'»arbor! dioxide in the atmo-
»plicrc xvhi< h mav cause sig»i 'ieant changes in the climate. Thus, «'ith thc
cxceptioil of'national liark» ancl «i!der»ess areas, it mav be difhcult io jus-
tifV ex»liiding developmcilt of oil an<1 gas on federal lands.





Contrm ersv Over USGS Resource Ksthmates92
Bv tli  c«r lv tH60» more than .'300,000 exploratory u.elI» had hccn

d! i!led ir> the off cor!tiguou»»t«t .i f'<!r « tot«1 ol'morc than a bi!li<»a linear
l 'ct of'pr<!!! i f!or oil;ir>c! gi<». The El»iree! St«te» u«», «»d i», bv far thc' moit
int<'rLic!v cxp!orc i,rlc;I in thc u'or!<E. lf'it is po»sible to eitimiite t!>e ui>dii-
covcrcd o>l luld <~<<is le»oui cc» of;inv pl;I ' ' in t!>e world, thc E.nit 'd .itiite»
should bc it, Hou vcr, c»tin>ates n>adc b! diHcrci>t 1! <	!!e in i!ie»;inic or-
ga»ization at the tinge dif'li.r 'd cr>orn>ous!v bcca isc of thc;i»iuinpti<!ii» iii>d
methocls utilized. As Lite a. 1!! '!, rno. t coriccrncd people ul thc Us <s, l<	-
lolving< Z«pp arid <>tcKelvev, <.stimatcd '30 billio» b«r'I'c!» ol undi»covered
oil «i>d i>atiiral 'as li<luid» in the 40 states on Lind. Eiubbert cstir» it<.d lc»»
than 4 ! !!il!i<»> barreIs. At rolighly i> billion barrels pcr yc;ir con»umptio»,
th;it <Iiffe>ence implied either «n urgent or a lcisur .ly re»ponse to nation I!.
cr!<'I'cv tle  d».

Z;ipl!;ii><l <!th< ri;iiglie<l thilt onlv a fr<lction of the fruited States had
b«erl drilled with !iolci io clo»cly»p ice<! 1<» lo tind «11 the oil, Thel further
re<>i»i>Cd tl>i>t tl>C Oil 1V«S Cl'Cn!V  !i»tr'!but<'d i<<id t!>CI efnr< >f, fOr CX«nil!le,
h«lf'u crc <irillcd ther> t! ic undr i!lcd liiilf'«.!rit;iiiied t! ic»;irne  Enantio' of oil
i>s !I<Id illl' 'rid'v bc<'n discolicrcd ir> thc Ur>ircd !t;itc». EE ibE!ert re<i»oi>ed that
the ch«r>c<. Ol'lir> ii»g oil at a givcrl tin>c iri thc Unite i St;rtc»  x!ii!<1 E!e n>eri-
s ircd k!y the succ<.ii rate, i>«rncly tl>  vollimc <!f oil four> l bv cxp!or;rt<>n
drillir>g f !r iolnc arhitri>>a di»tail .c � u hi h is «.'1 iiv ilcnt t<! iin 'ubitr In
number of' holes of'co»»tant depth. Huhbert devised a u <I> of rc <!n»tru<.t-
ing thc hi»t »y of'the succes» rate and fo ii>d that it had dec!i>i<.d expo»el>-
tiiil!y u ith time.. Eic assumed that it lvould co»tinuc to �! so a>xl u'as <ibI»
to det<r»iine the lot«1 amount that remained to be fbund � uhich u;1»

»hoc hing!y»m«11.
I4fost oil con>I!«ni<» th«t rn«de comp«rab!e estimates agreed u ith E lub-

b 'I I, rill<1 t! >e otl!el'i In tlie US '.! bcg«n to re<i»e their. estimates dou'nu-ard.
 ' 'orge Sh;Ii.n>'rn;»id I inv<»ti«<;rte<! 11>i» proE!lem Eocc«use of'iti E!e«ring on
a!tel'Ilatlv<.'» to OCS dc'vc!opn>ci!t, Wc l<!Ii!'ld 'rlliit HOE!EDC> t s hlitoi v of th '
suc .'<.'is I'<lt ' le<is u'h i i u'ould 11«'<'c occur ! cd if t	 ' I rni t e< 1 .'it<I lei »edin>cnr«[w'
rocks bird beer> drilled it rrindon>, «I> i ivc irn<cstij«rcd thc in>pli<.;itioii» of
mr>thematic«l mode!» of'r irldoin drillh>y,. 'l'lie rn<xiel» s!sou<cd t1>;it th<. I;rrp,'-
est lie lds tend to hc discover<.d first simpIv bcc ius<.' Illcv iri'c tl>e blggcit t;ii-
gets, Oil fields range ividclv in size, and u c sholvcd ih;it il' thcv lire di»cov-
ered by random drilling, the r>umber of giant fields is depict<.d r�;itively
I;ipidly, the interrne<hate fields less so and the smalkst tie!ds very slou ly,
The . ucceis rate f' or eac!i iize class declined cxpolientially but at diff'crent
I'ille».

Ar>y disci>ssion nf undi»cnvcicd rcscrves <! >ght to coniider thrcc vari-
«bi<, »: t!i<. Iot;1!;u»ount ol ui!di» .<»erecl oil <r!tin>atciy recover«E!!e, tE>e size
distribiltioil of thc lick!i,;>rid tlic m<rxim<>m r;ite of extractiori. Thc contr >-
vcr'iv E!ctu'cen HubE!crt «I>d Zapp and follou<cr's l«rgch f<!el>i»e<l <>n onlv the
fir»t point <ind 'lhui, ln I'Cti'O»p 'C't, >V'ri Ial'gclr n>C >>ling!C»S, W'Vh<r t 1 fu!!E>ei t
said uas correct but it is poisiblc tll it Z<ipp » collcluii<!n, il not 1>i» logic,
u a» not to > wrong. Thc Icn i»field size. 1<lost of'thc oil diicov ric» analyzed
b~ EEubbert u ere irl gi<ult fields ar>d f'o r giant oil ticlds his analysis is bcyo»d

displitc. Holvcl'cr, coiic<.;>le<i u i<hi» thc d«t;1 «re disco!cries of' sma!l fields
and lvl>cn they arc scpar«tcd it <IE!pe ir'i tliat the»i>c .es» rate is declinirig
either vcr< s!ou!y or, t<!r Il>c sn>«licit li< Idi, it i» actiially iricreasing at pre-
sent. Thus, thc rn thod pi<!n .crcd br Hubb<.rt ii ir>c;>pablc of'<ieterrliining
flic total amount of'<!il in sn>«I! licldi. By ot!icr, rnoi < il!  ul;itiv< m 'tho<li. I
h«< c surmi»ed that small fields cor>tai» '>0-'!!i! billior> b;irrcl» of oil.  ,on»c-
 Iuentlv the uncertainty about small field» alri> !»t br'idg 'i t1>c r,';>p bet<veen
lh  e»tinlates of'EEubbcrt and Zapp regarding ul>dis 'ov<'I cd recover,'>E!lc <!il.

This attempt to  Iu>ct «controv r'»v»horrid not for;I r>io>i>cIii »Ei»«. ir<
the  ritie;11 inlPOrt;11>CC Of all<!thCr Of Hubbcrt i <li»eov<'rlc», nilrllcll', I! I ' iuc-
<.es» rate fbr all size. of'field» collccrivc!v i» dcclinilig cx!x»lent!;rl!v. Si»<III
li ldi may proridc a very long tail on the cieclinc culs'c but rhc niitlo>11!ii,
finit<' c«E!« .ity lo c!ri11. Fven if' that is gl 'ath' incre«ied, thc an>ount of'<!il
di»covered 1! r y ;>r u ill !!e mucl> !e»i t!>an at present «nd uho!!< Inadc-
 Ii>;It< f<» the»atio»'s I>ccds. Thii!ioint ne!er u;ii coi>trovcrsia!. but it ii all
t!ia t ii I  '<Iuir  d to d<»>oi>»tr ir te lb'I t iIi t! ic fiitur <' th ' United!<t«te» u ill ob-
t<iln oil f! On! t!I ' COll t lr! 'lit< i 1 r>i;ir gin», or AI<i»k«. »I' ln >pOI't», Oi  'lo u'Ithnu t
v<.'I !' 	1 >C! i.

Economic Evaluation of Tracts
EVc no<v rcturri to thc role of'rcso iree ci iluiition iri t!ic lir!i>1»tiigc of'

the leasing procedure � biddin ' «nd «cccpt«i>cc ol'bidi oil ir>di> iduiil <riicl».
6'hen it took office, thc Carter adminiitrati<»1 !icucd ll>c p!o cd«i<i tll n
in us ' u'ith profbund distr lst. 1'ublic i>ltcrcst 'uld cll>ll'onl<ncnt«I grou!!»
hiid expressed doubts «nd these u ere reflected in the admi»i»tration. It u«»
believed, E!y these groups, t!i'> t thc   cologicirl!!urve< 1«eked thc information
or the compete>>ce of' the gre«t oil  -on>panic» and thui u;1» ul>ab!e to pro-
tect tlic pliblic interc»t by ia«l ing;ic uriit  «;>liiatinns of' thc nct u'orth of'
tr;icl». The 1;ict tliat lhe EriGi  -omi»o»!y piit loiv<1 v«h>ei orl tracts than thc
hi<bc»t bidd< r u i» t ik ii;ii cli<1  ri< e Iii »u!!E!or t oi' thc»c' br!i fi, The' iir>ie
vr'oupi i>lid thc i>du>>In»tr ii i>on iil»o u' 'I <.' d '<'p!v illipici<! li» t! Iii t o>1 coil!p<i-
r>ic» mig!it E!c acting i» collusion r<!» ippricis con>p 'titioi>, k< cp 1!i<!i lou
and gci!cr il!v i t <.oi>ir';iry to thc pliblic intr> it.  'on»c iucntlv rli<.;idmiiiii-
tr'ation instituted an <.Iaborat<. svstcm ot' n>or!it»i'in~«;u><E I'cvicu'ir>g»uch
thir!gs as bi fding patterns of' hfiercnt comp«rlici, !>cree<>t;ig  ol' rr;icti I c-
cciring multiple bids, sin!il«ritie» and dif1'crcncc» in k!idding bv v«rio ii
companies, and io on. 'Nothing u»eful e< er carne f'rorli this   f1<!rt E!v Laud crs
anti « < on»tant».

XVC>  these doiihti, be!i f»;>Iad, ii»pi io»s Iiistilied". To an»neer this
<liieitinn it i» neee»i >!V tnrel ieu thC CCOI>O>niC Cl;ilu;rtioli of lr 1< t». A» praC-
tice<i bv t! ie  '< ol<!gic il!!Irrv< v. geologiit» i»d peti olcun>  'ngir>eeri first pre-
pared higtill dct;iilcd slri>ct rr<>! n»;p» of dif'ferei>t iti'iitigr«p1>ic lcv 'I» of'the
tr«Ct. Tl> iC prOVidcd thc biiii» fOi C»tiil>;itirig< th  !oc;<tiol> of;in< tr;ipi fOr.
oil or' g<i». Then fi'on>»tr;itigr;ipl>ic inf<!rn> itiorl rind cv;r! I itioi> <!f'hv<ir<>c;ii-
bnn potcllti«I, C»tirn«tc» uYre»1<>dc Of th« iol llllc Of Oil ilrld g'I» i» thc
traps, thc charlcc they might k!c empty, th» pcrcci>t<ig<. <!f tl>c !q poth tie<11
oi! ai>d gas that might be recoi.crcd, arid thc rate of' productiori of' thc <!il
and gai. Ei>«ineer» th< n  a«luated the tvpei arid number» ol' cxploratorv
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!iolvi, !!ro !ucti in !il itf<irms, pi!w tinvi rin«su!!!!ortir>g tircitiri s th;it ivn il«
E!v nvv«c« to «ci c!np thc fic!«. as ivctt ai thc svnicci »ccc»sarw to prn«i>cc.
AVO>l ii>g xvirh vent> iri>isr» t!ivv r!rer>  !vier nii»e<! the ii>i>o«rir <i i<! !lore I ite'
oi >null 'v 1>e  essiiIIv rn der<'ln!! ill> i  lit i>»lit 'li'   lns '  tn<vrl ih ' i!'l l. I h 'il t	 '
USG'i rv  c vc<! fronl c!sci'v!lcr .' >l> t!lc Dvpal't>1>vr>t oi ttl .' ! I>rcr'r ir' vslrr»r>rcs
oi' thc r itc ui ir>	;>tiur>  >r><E ir>rcrvit r;irci <luririg the Eifi.rirx>c uf thv  kid.
Fror<>; !t thii ir>fbr'nuitioi>, th .' US 'S vstiiiial .d thv pre»crit ivcir.t!i ol' t!ic
tract «rrd that iver» cc!uivatcnt ro th . "E!id" of' th . government in thc 1 .aic
sale. In general, if' th;it bid ivas not cwcccdcd bv nnc f'rnm irtdristrz . the tract
xv rs nut lc ised.

Oil companici ivcnt thrni>gh a!l these steps in order to prc!!circ their
E!ids hiit ii> adclitinn thev had tn cor>. idPr' >!terr>ative rises ibr tE!Pir' n>onvv,
their i!!e<.'I ll Ilv<'d» f !l nil <ll>d gas <>s  l co>T>!!orle>>t of itic ivholc c<!rp<!r<itloli
xv!rich nright ii>c!rrdv r'efinei'iei ii>� i'vt iil it itin >». 'I'hvsv a<! !itin>>al 1'ictor'i
1!r nb it!!V <I<   oil>it 'd t !i' til inv nt!»vl !' 'd <'ll;li> ~ 's ill <'uilll! i>Tv E! 'llriV> i>L

XV!rcr> I !!  <!r»c ctrr cctor. of tlic Gco!ogrca! Sr>1~ vvi I ii>1 »cciiati. !i tried
t i  stab!rib ivhctl> .r thc douE!t», t!cli .fi «nd suspicior>» «E!out thv k;iiing
procedure t><id <ii>i E!ii»ii ii> f,i .t. It » xii> ticciirnv vvi kr>t thiit thv onguin
gavel'1>lnCl>t iii>il!VS i» iv<'rc !<!i'ac!V ir>C<lp<lbt ' uf rlt>»BYflrlg I!'l ' p .'r'tlr> 'r>i
 ! xiii<i>>». !vie<«>iv!iil .;i viiii arnourit oi irli !rli>atioi! !iad bccii  'ot!cct<'ct
u hi«!i could proi idc ar>siv<.ri it'propert examined.

Thc first <!ucsrion xvc addrc»scd !> as ivhcthcr thc E>SGS had access tn as
much usefrr! i»t !rrnation  is nil cnmpanie» and <vhethvr it had the prof'vs-
»in>lat all« b<lctge'.tare icsnur'c 'i tn arlatv7c thc «ata as Avc!t ai >t1 t�»trv. I!v
iratutc. thc. Survc< has accvsi tn;i!! gvnpt>i sic,>l dar;> ac E> !red nn th O .S,
hiir. in these davs nf cnr>!putvr Iir<ice siing;in<1 iign;i! er!ha» .i»g, ra~v  !ata
are of co >!par <tive!y littk ii»v. In;ism rch as some oil corn!!;rnics can,;ir><i
 ipp'll  'Ilt!y do ~ spend m ic hmore iur c!ata p> ncessirig t!iari ttiv S rr< ei . ii i»
 ! rite possible thr>t tliei !irii v rnnr< iii< fril iiif irnuitinri g ii»g iriin;i lv;iiv i;ili
tllrii! t!le gover r>I>le!it. IIo<vcv r, this inf' !i n>;itin>!  or!»iiti !;» g  lv nf'!!!  irl;i-
tive ir> t 'i !!r'el<it>or> ivhicll ivuclki 'v<ii'v ii'u>r> gent<if~1st t<! geologist ril>cl ls I><!t
r>cceiiiirilv correct. Onlv ui>ci, th;it I re c;ill, did it;ip!!v;ir tt>at iun><, r>ut;r!!,
curn}!'i>lies t>cr<t lr>  dc a !igi!if!ca>r>t «dv<l>>cc lil coil>purer pi uc '»sit>g just iil
tii»v ibr i lc is<. sal» «nd that it might have given them an «dr «ntagc in
 tctcrrnir>ir>g geological structures. Itn<vcvcr, thc structures haic vct tn hc
drill .d so it is by nn mc ans vcr tair> t!>at the ivir>r >ir>g bid<!pr thereby gainec! a
financial advantage a» xvet!. !!<!me <!il companies. fhr czamptc, uti!ized
bright-spot interpretations in advance nf't!>v EJS  S a»d <vvrv »tire that ther
coul� i tcntit<' oil and ~«as prior t<i dri!!ii>g, Recur tingly they E!id most nf';i
t!illior> dollar i for tract» un thc' Dc'»tin antic!inc' � ivE>ich ca>1>c lip diy.

Th  »1!cctacri!ar failur v»;ir> ! iiicce»ivi ut resniirc< viriliir<tiui> 1!r inr r !
dr!!!ir>g ar v puE!!!cited E!iit tli  iin k r.!r iiig;iiiirrnptioii � th;ir <.»trn>;rtc, <irv
«lo»vlv re!;itvd tn rc;!!it! � h;id i>ever been tested. Tluit i», it n<r» aii<iitic<3
t!rat th<. Citiri>ates of govcr i>n>cut «r><t in t r»tr> <>ught t<> corrvlritv xvith each
uth 'i' ." 'cr> thu<lgh it hac! i>ut beer> ctcrnurrstratcd t!> it either sct of'cstirr!<rtcs
mc<int v< rw niuc! i. 'I'o c!ca>mine this  tucstion <VC !» ncc. »cd data in nt!cn gov-
crnmcr>t files rcgarciing morc thar> a hundred tracti vvhich had beer> leased
ai>d succcssfirt!> drilled sufhciently tn establish thc rcscrvcs nf'nil and < as

<i ithin reasonable limit.. XVC cor»!!; rcd th  r  L our cc vs>in»,rcs b> t1>c VS .;5
neth t!rc reality f<!und br thc drill, 'I'l>crc i. ur>c!<rvstiur>;rb!r iun>c c<!rr et<i>i<»>
hchr eei> estimates ar>d reality but thc unccrtaintr i. »pre<id over tivu ur der»
uf magnitude, If' the a<..tual amour>t is 10,000,000 barrcli, tlic Suiivv viti-
mates rar>gc rather iinifhrmly fi nm 1,000,000 tu 100.00 !,000. 	'it i. 5,000.-
000 b;irre!» the Bur< ey rar>ge is fioru,">00,000 to,«�,00 !,000 ar>d su uii. XVc
c;»>r>ot n>akc t!ic same nq!< of';rn;i!yiii of ir>drrstr< estimates bccauic the>
i<r .  >ut; r>r>nrrr>eeet p<iE!!iclv. Hn!vcvcr, thc lar 'e fractiori ui leased tracts
tl>iit prove <try, » rgq<»t» th it ir> lu»tr'ial estin>ates of rciourcvi le;ive . Omv-
ttiirig t<i bc dcsir.cd. Thc nloit in>Ex!rt<ir>t f rct <!Exi rt >rile!c it drilling ri th;it
urilv oil ' iv 'll ill seve>l Ilr> ts  i rlciv il<'1<1. I llc ini!x!rt;uit   ur  	1 ir'v ii that thc'
oil ii>dc>»try ci!r> rl!iik ' <Ilur>cv  'v 'l> if it rs iv! or>g »L'< tiinci nil  nf i 'vi'i'I. II ir'-
iiig crt!!oration and invcstnrcr>t oicr<or>ic t!>c ut» iuui nvi>kr>esses ot' rv-
i ! ll'ce assessmc>lt. It seems cur'lo rs tl>iit thc guvcr r>nivtlt, wt>ict> ii il>itltii-
tionallv timid. should cmplov the ority lviiiii>g system tl>'it rcc!uirc» r<..iouricc
a s »vs »AE v > 1t.

Ar>oth<'r im!x!rt'iiit fri .t '!E! !i>i ivi!c!cat drilling is th<it the Eiig  orr!pa-
nivi <vith the b< it i if !rrn;itini> h;ivv t!et ter icic ess ratios t!ian iridustry;ii a
«hule. Obviouilv, if'vou must nirik   itin>;itvs nf ur>di»covered rvsn<ircci, it
pavs tn ril<ikc i,' x!d  »lc». Since thv. /over>>n>cr>t insiits nri m ikii>g e»iin>rites,
it is pcrti»cnt to scc ivt>ether' iti vstrn>circ'i;irc like those of the bcit inf !rnicd
cOmpanies,  'urpurate re iourcc cstirnirtcs arv unknnivr> t>ut in sornc cir err>i>-
star>ccs it i» possible to i<.'paratc bid<krs into tii o c!;iisci". thus ' <vho hiiic
specially valuable information and thoic ivhn do not. Tt>c  'u! t'ot'! Ivxicu
contains a checkerboard of' tracti ivhich r»av bc unlcascd, lcasvd but uri-
drillvd, and dril!cd and producing or abandoned, The oil prospects f !r large
areas are clearlv favnrab!v, ancl the costs nf'dcvelo!>ment are <vet!-kr>owr>.
Tl>iis, difference in t!idi reflect differences it> information about the!!eo!ogv
irur»ediatch iri thc vicinitv of a tract <ift'vred tor le;iiing ai>cl also diffcr-
ci>c<i <vhic!> 'ire i«irel ite<l tu r'eiurir<cv estin>arcs and ivhict> I »h'ill ii»ip!v
call "boldricsi," '!'t>c spec.ia!!y viilil it!l<' lr>t !r>i!r<liol> <.'Oil>vs frort> adjacent
tracti tv!riel> !L rvc E!ccr> dri!lcd but aric ncitlicr !!r.n h>el> lg llnl  lbi�><l !i>vcl.
Th<1», ur>lv ttlc c !IIlpirl>lcs th'it <!veil t!>c lc<lsci <>r>d thc   cul igi ';il !ura' 'y
knoxv !vhat thv drilling hai disclosed. Ir> iuch circum»tr>i>ccs oc r;rr>;r!ysr»
shoivcd that Survcv bids tended to «grc» xvitt> those uf tliv best inforn>cd
cure>panic». Less inf'ormcd con>panic» gcncralh tcndc.d to bid !iighcr ll>an
ihc inforn>ed or>es; thus boldness, »ot infbrniatinrt, +as thc dctcr<ninii>g
factor in bidding.

Other ctrrvstinns <vc ad«ressed >vere re!ate« tn xvhcthcr IJS TS bid iil>g
adc<!uatvty protected the !!uE!lic inter<»t, Wt>v. for exan>pic, xvcrc Survn
Eiids sn ofter> !owvcr thar> ttic hig«hest industrv t!i ts" ,T!iii <v <» viv vvd as a
icrinus f i rlt vvtrer> I ! Err»i E!er<i rr tu i ttvr>c! Dvpartn>crtt of rhv Interior meet-
ir>gs ori 0 .:5 leasing, EJ!!ur> ir> !riirv, rt <t<s  tope t tli;it the xvhntc, <vi tvtv pub-
licized n><ittcr <v<rs onc of bure iucr;itic cor>fir»inn. Tliv Dep « tnient liad
never;rskcd the Survvv tn produce E!ids t!>at <!vcr< lcd;>r>v !i;irticril;ir v;iliie
rclatiicc to ttic average bid of'ir>dust>> . It ivould have E!vcn c isv tu du so, Iii
fact, thc Sul vcv acting f<!r thc f<.dclal goi err>rl!cr>t !vas n>akir>g, irrl t ii still
making, bids or> ai> entirvlv dift'crcnt basis fi nm al! corporate biddc r i,
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Somcthir>g Ea» iil»o bc lc;ir»cd fi <in> rhc rcc<ir<l iibo it thc;rb» rr'E]itic»
«r>d iVaStc Of'ru>Tnir>g FO  CO >vl>cri  Ii . gc!vcr!>n>C>>t ii  lii'i<1<.d iib riii ivh;ir
rc! do. From 1<37� � �I, the Off>ce of' M«r>ager»Pi>t ar>d Bud ,' 't Tv«»ted t<i
clin>i»ate thc NPRA exploration to save money, and the Coi>pres» >var>tcd to
continue the er pinratinr> f' Or iarinirs reasons ra»pi>>g from iiTTplementin  
EO   ,0 tn»pcedir>g Icasin<  to lr>d>1»try, I ii>!e  rr >cI a/air> rr'i thP b>id/et cycle
 lie  ;nr>gress order'Pd, as is its right, thc appropriatioi> and Pxper!dit>rre of'
public fi»i Li fnr NVRA. Tir»e «i<1 iig ii» OMI3»tr L>~«gled, prncrastii!atcd and
dcl lycd. Or!c i>il!«1>t r  'g ii d tlici ' <1 'tin! i»;is i>or>lliil foi' tl>e feder">I /over'l>-
rile>>t. belt th«v hii'vc to b<.' pL>t ii> thc  .'<	! tc.'<I of hr'cti ' ln<gistici. T i <ibstr<i<. >
the probl<,m, ir>;i regin>> of icc and fr<!zen tundr<i, thc clrillir>!«ri!» c;i» Lic
mo> .d oiilv bv g>«r>t ilcdi «»EI oi>I> T> lic» th . gr'Our>d i»  .0> Lr<cd >> it/>»r>oiv.
Orhcnvi»c the scars of' m !ring prnbabli >vould last for  cr>trr 'i s. <!iid ir>-
deed moving might be irT!possible ivhcn thc surface <!f' tf>c 1!crmafrost is
rrielfcd. Moreover, the drilling ri«s are under co»rr«ct a»d if' firnd» arc r>or
aviiilablc at a cert«i» time, thc contract i» voided rind the rig» are shipped
sniith or co»tra -ted to snn!e other cnmpar» in thc Ar cTic. Substantial pcr>-
;iltv cl«L>»e» co! er every itep <if the driilir>g  n»tra  t.

It »ho>lid bc rcn?cn>bere<I that the adn>ir?istratin!! ai>d both ho>i»Ps nf
the Cor>grcss Evcrc then cnr>rr oiled bv thc same political parh. N inetheleii,
tlic VSGS, r»ii!>i<><in!< tlie ei pior;! tinr> <if Nl'I  I, r P<eii ecl <n»rr «die tory order»
for d<ii», Evcck»;!r!d r>ionth» or> crid;is thc Tvir>t< r»»oiv» r>ielre l ii»� tlie
COI>ti'<>Ct  IC«Cilll>CS C<l>I>L' <il>CI >Vc>>t. Il l» i>0>Viii' to i ilil <lr>  !>I Col>lp,'>>TV.

I h<' lhc»is th,'lt tire f ,'d 'r;>I  !<over>» lier>t Li il>11<.'rcl>tlv Lll>rible to,'recept
the risk ncccssar> f'o r cxploratorv drilling >vas aLso tested rcpcatcdIv dur-
in   this period «nd, in my opinion, the thesii >vas vcrificd. The federal
 .i>il scr>ice does nnt appear to bc a good fr«i»in   grour>d f'o r takir>g risks
in the $100 million range. Like>vise political appointees all too c<immnnly
think ii> tern>s of' the coniequencei of costly failure rather than of' tl>c
1>>l>I>crise icivar'ds nf »1>cccss.

On-structure Drilling
'I'he iin>o u>t of oil  liicoi ere�  i» a!! O .S lease is oi>ly i  ri poorly c ?rrc-

I;it <i xvith thc im<ii!iit citim<itc<i b> th  I>S <S <ir ivitli tire r>rrri>E!P!' and size
<!f bicis bi' oil con>I!rrr>>c». 111 ' ic<lsoli for this ii sin!ph' 'tli<it i>ioi'<' ri>fo!'i»a-
ti<!i> is needed to ir>>prove tile <'<!> reit<tin>1. Orle ivoclki '1»»>linc tI> !t;ill I! irtic»
to the Icosi>> < pr<iccdurc thcrcf<!rc >v<!uld xvclc<irnc morc ii>forriiatiori bcfoi<c
the lc«sc i«le, 'I'his «ssuinptioi> ii iupportcd by thc popiiliirity ot' 'nr>ti»ci>-
tal Shelf Stratigraphic Test   .'OSTI drilling in which a group of'oil cc!r»p; -
nies bar>d together to dr ill a >veil purely to collect information. In most re-
spects thii COST I!ro <<«m is like the»trirti !! «phic test program cor> hictcd
bv thc ITS 'S in th  National Peti'olcun> Reserve in AI r»ka. IIOT>Pier, the
NPI A Tvas >is»ally drillecl or! a stru .ture, Tvher<as thc COST drillir>ri i» al-
iv;iyi of7»true ture. Oil tendi to be tral!I!ed in»tructures nr traps after it has
i»i!«rated f'rnm adjacerit rocks. 'I'hus, ii> NPRA thc linssibility exi»teel that nil
>vo>riel be cliicovere<i iii tl>e c !ur»e <if'iti;iti«raphi<.- tcstir>! «bcf'nrc Icii»ing nc-
c irrcd. Fvcrvnr>c;rgrc s tli;it tllc  ?!ilv  'nrlclilslvv t<,'ir foi oil ii tn drill ni!

»rriicturc. Uih> thci> are COST holes i>nt «rille� 0>>»trii< tore >Chere they
>vol!Id l>avc <l cl!aii!«c tn p>'ovlciP the i>los'I ilscf ll li>fn>TI>atlnl> nf <ill.

A coi> i 0vci»'v i'ii'0»v xw i'th r  .gai d 'to tlil»  I>rest!or>. Th ' 0>I  oinl!ii>>><i
a< hicvcd ar>other cnnicr>»us ir> <!pp<!sir>r< or>-structurtc Efriilir>g. A»;> b;>si» for
their ol?positic!r> tlic comp;ir>ics rr'g>rcEI th;it n>;inv hole» ai>e »ceded t<! thor-
oughlv tc»t a structure, and if' thc first  'OST 1>olc xvcrc u!rsrr«''<'i~frrf  I>cr>
that migl>t  If»courage th< govcri>ment from nffcrin>> the structure for lc«s-
in '. Or >vould «t least decrease estimates of' its i aluc. They also >vere trnu-
kiled by thc crcpcctablc cnn»cqucncci of'a succeisfixf COST hole. IVould the
goverr>n?Pr>t be eni>ter>t tn hold a lease isle xvithout drilling the additional
llo]cs i>Cede i En eit<ibli»h the limits an<i reierves ir> the field: Or>cc the field
!v !» defi»cd xvo>rid tl>c govern»>cr!t offer it for lease or merely pirt it ii> a
>>Civ Y;iti<si;il I!etrnkiirn Ke»erve,  ir Pier> u»e it a» a j>r»tifiCatinr! fnr
F ! >CO'. I tlirt>k  I>ar till» fir>iil I?0>l>t«iltlioLl«	1 riot vnci>li7cd 1!ilbllclv, Tviis
tl>C oi>C tl>rit Lil>itc i ll>du»r>5' ar<'>1>1»t ol>-»trL>et»re dr'11111>g. Ii>ciclst!Ty d ?cs riot
hvar>t «r!v oil fo bc discovered n hich ii t'lot «lr '<i h prii at<.'Iv over>cd nr leased
bccaus<. it i» >ic>vcd «s a threat to thc private enterprise sx itcrri,

Those a<hocating on-structure <frillii> < >vere n it concerned Tvith this
fhre«t or did not t! iink it credible. 'I'hey belieiLcd thc drilling to bc desirable
fbr hvo quite difierent re«so>vs. First they argued that tIle additional infor-
rnatio» fn bc gait>cd bv oi>-structui c drilling ii<oulci < rcaflv improve the eco-
i><i »iC Pfiieie»Cv Of OCS le«sir!g a»d develnpme»t. Corporate resources
Ceo>lid»ot be Tv<i»ted or> I 'ss 1!r 01>?isir>g str>>et>>! ei l!E>t ivni>l i bP cni!cerl-
tratcd xvhcrc tlM prospects Tvcrc best. Tlic sccoi!d ar <>rn>c»t TEai thiit f<ir
re«»n»»  !f niitioi!iil »ec'>rritv;rr>� polin tl>e Ur!ited states  reeds ai> ir>vcl>tolA
of'it» er>er~s re»<iiircei;i» r;il!i<ilv;!» pre»ible. Di»coverv of'ii fe>v rz>ajnr r>c>v
oil provir! <i iii Al;isk;r nr Oii tl1c OCS Tvo»I<I  <r ';rtfv; lter oiir b;rr><irir>ir>r',
po»it>or! TV>>i> OPFC. Oi> tile Otl>C> I><>lid rf tl>C 0>l ai>CI ga» iilvC!!form', <il-
thoL>q>'I> r»crclv a recur>i>.ii»»ai>cc, ivcrc ur>pron>isii> <, tl>c ri itin>i >voulcf
kl>0>v >veil ii> <idi'<iil 'C t tl<it it 1>>L>»t CO»»cr  .' Ci>ci'g>' <! r>EI tur'll tn oth 'l' »OL>I'Cc»
fbr cr>crqv, Oi>-stmcturc drillin<  ofall kr>oxvn mrijor structure» could pro-
ceed vcr> rapidlv cnn>pared to thc fbll process nf' »cqucntial le«sin<> and
develnprz!C!! t Of're>inn af'ter region «nd tta< t after tract,

Until I!1 <I, federal rc ,'ulafinr>s did not per>nit on-structure drilling~, but
at that time thc issue divas raised adair> and expose d tn public comrncnt. The
r egulatinr>s >vere ther> changed to the f<!rm in >vhich they r><nv exist. COS'I'
holes may be <frilled anyivhcrc it is safe, cithcr oi! nr off'str >>et>rrc. IIO>vever,
thc initial »tcp i» drilli!>g i   : !ST hole ii t!nit;i con>pa»y � nr niore com-
l>>or>ly ii cor'iiortiiu!i nf comp;ir?ic» �;rppl> f<!r;i I!< r.mit. Nor> ' h;ive ev<'r i p-
pli ,'d � <it I 'ii»t i0 f<li, Thli». tl>C Col>CCI 1>S Of tl>C iiCIVO<' itCi xvhn Tvi! lit r»oi  '
ir>for>» i>tior> to in>pro> c tl>c Ccni>omic cfficicr>cw <if thc le«sir>g process arc
t>ot bell>r< <i ' .'0!>11»ocl<itcd <	>EI 1>i«i' riot bc Li»dcr' tfle pfci 'r>t <id>I>li>istl'a-
tiori. Ho>vcvcr, those. like mr»elf, >vho arc morc concerned >vith «rapid
inventor! iiccd not bc discoura<<c<f. Ir>dccd thc prcscnt administration may
bc morc inclined to a rapid ii>ventory th«n tl>e last provided it is done
thro rgh «r>e>v lea»in<  procedure >vhich I shall nod discuss.
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Leasing Schedule
'I'hv Andrus lv,ising schvdul  iv;!s dcsig»v<1 to <>t!ei! OCS lan t as rapidli

as x'EI'A, thv c<!nccriL! of sp .cial ir!t rest!, «r!d thv res<»irces of' thv D part-
@sent  >f' tlic Intvrior pvrmitt»d. Thc size  if' tlie i»dii idual tease offerir!g!
and their sc tucncc in varioiii rvgions of thc OCS n  . I I I;<rgeli coi!trolled by
tile capacity of' the Department to make r'v!ourcv «»d I!;iz;ird vi rilu;itioi!s in
tt!e regions. Hy late 1050 thv leasing svstvrn ivork»d snioott!ly and slit>t> igei
had I;Irgely been eliminated by makir!g thc schvdul . rv;Ilisric. Pron! tin! . to
tiir!V, Oil COIT!pail! fef!reaentatlVCS OI erivifOrnI1CIltatlSIS Vxpl'V!S 'd dL!i it!S-
f«cti »!  vith some aspect <if the Ieasingsuch as the size of'tracts oft rcd, thv
t!at terri <>f trricts, or th  order <!f'oH'erir!g. I Ioxvcver. Secretary KVatt propos»s
to make ch ingcs;ind it !i <liiitv possible th;it iome elements on the industr<
side of' tl!c compromis . xvoul t nr!iv ~vetcon!v a change even at the risk of'
controvcrsv, YVith regard to thc lc;isirig ir:hv<liile> soiuv p<xiiible chang». are
the folloxving;

rXccctcl 'itc le< !ill r»t 11! ' rll >	 I»' ><1	!lng st>'lie< it 'i [h>' > igtli!»r the out»I
<  >ritiiienral shelfbv discarding thv concept of'sc t<><»rial re~~ion<>l s  tvi
Accvlvr itc lc;>si»g <>f' tti  niosr promiiingr >ivg>ioiis t>  chan«in r th < or <ter of'
sal . s

A<cctcr!tc thc <vhote schedule by  Iirninating sorr! . <>t'tl>< .!I�!i th  r 1! i<-
t >i >r'  h'ivt.' I>c 'ri  ' >»sr ic>'c t Ii<'<' .'s~tiv

Each of' these altcrr!atii cs h L! s<>n!v rucrit if tl!v cost of'<lvstroving the «. »»-
pron!iSV ls acceptable to fl!e ddrnl»!strl ti<!IL

Most Promising Struchxr~
Piibhc lands;!re Ieaied in coml>tete blocki except for tr; cts  vh»i'» vx-

tvr.n'il corisidcrations  >iitxveigh the estimated ecoi!omic gain. Hoivvvvr. no
ta v or rvgriilation specifi s the size of'tire area: only logistics sets a limit, 'I'liv
prese<it size of'<!ff< r!ngs, r <>irghli a million acres per isle, is highlv arbitrarv.
N>t!vr! Pr<!jcct Ii!depend»i!c<' <rccvtvrrrtvd leasing, the government hart fvu
pcopl» to t>r<.'t!arc cr!vironn!cnt«I >n!t>rrct st< ten!vnts an<1 the whole nation
had limitvd rc!ourcvs t<! collect scicntitic i»f<>rn!«fio» about the continental
shelf. Likewise industr< h<id limit»<i rcsouic<.i t<> c<>lie<.'t tt!v inf !ma; tior! it
re luircd to bid on tracts. Morcov<<r, thc whole ir!f'r;rsiructrrrv fbr I!ut>lic
hearings arid review ivas rudimcntarv rri!d I <'sour»»s to <tvvvk>t> tl> it ii! fi as-
trricturc were fe v. Thus, it u as onlv rcasonablv to conc»I! Irate «ll thv;iv<iil-
able resour ces upon some sut>division of'thv contincrit<il !hvlf iriitv id of' !f'-
f'»ring the  vhole ihelfat one time.

'I'hv circumstances rrt prese»t are verv «iff rent. Much i» knoi< Ii <ib >ut
ttlv vr!viror!II!erll of' the shvlf; in particular, both industry ar!d govcrnmcr!t
t!rive cori<hictv<l rvcor!n;iissr »ce surx vvs of'the geological structure oi'almost
E'vvrv p'll   of thc sticl f; M<>st <>f thv I;ir gest st<1!»till vs ivlth a potential f'o r oil
or g;ii are kru!xvn. COST hol .! hav . 1>r<>vi<tv<l st! atigrril>hi . i»f'nrmation in
most rcgioi!s. 'I'hv !alci that 11«'vv «lie id'v  !c  lrrvd have pr<xlucvd prn-
   ammatic «nd ci cii site specific  rnrirorimvnt;il in!t! rct su! ter!!v>! ts. The i»-
f'rastructurv f'o r public hearings and r vivu ii i» pkicv;ii»1;ill <o«cvrr!vd

parti»» h'ivv st<iffs that «rv;Idc In<It  tr> co Mliict several 1 asv ialvs of'a mil-
lion a<,rcs  "!cli pcr' vc;ir. LI»dvr thc present svst< rn, the rii<>st promising
structures in or!  i .ar 's Ivan'» sal ' mav t!» drilled next vv;!I., 't>iit tire r!inst
promising structures, atr<.adv ider!tiiicd, o» tt!v wh >I» OCS nl«v iiot vi'vl! t!v
offered for manv vears.

WVhy not open the xvhole OCS f' or nominations bv industrx' Drilling a
million acres of' the best prospects w<>utd have the maximum potential for
i<lentifxing nv v reierves. Likewise> thc discoverv of'a major field in a ncxv
rvgf<>n is cal!able of' providing the logistic support. a pipeline f' or example.
that m;ikvs sn!alter fields economic an<i vnc<»irages exploration. Finally,
buf in n!y n!i>id vcr< iniportai!t, IeaSirig th  n>OSt prOmiSing StruCtur»S Of'
fhv  vh >lc !helf is an effective step to v<ir<l  i» i»ventoii of'thv rem iining oil
and gai rcsourccs of'thv nation. It is xvcll knoxvn th;it ni >it petrol»rim is in
giant fields. «nd some ur!dcrstr!i!ding exists «E!out the iiz , distriburior! of
smaller fields. Thus, It is <!nly necvssary to drill a r»ason«blc r!iin!b<.r <>f'
giant structures, perhaps t!alf a dozen in each potcr!tial oil pt' >vince or> thc
OCS, to make a useful and informatiie prctiminar< inventor! of' thv ulti-
mrite vivid. 'I'his is an important objectii v f' or r!atinnal policy planning, ai!d
it can t>e actiieved  vithout threat, real or imaginary. to thc free cntcrpriic
svstvm, Dvsir;ible;I» if rn iv t!v, ho vere<, it ca»not be achieved ~vithout in-
stitutioi!al ancl procvdur.al cha»>rei  vhich  vi11 inc<ir some. costs and delays.

Order of Leasing
conccptiirlltv, ct!;!i!girl > tt! '  !Id<'I of Ie< sii!q is nicrvlv a v«riati<»i of

opening;I whole OCS;it oric time. I.v;iiirig;i milli<>rr-r cre area containing
sonic 1!l' >nil!in! < ! trL<ctur»s L! I11»I'vlv subst it» t 'd for Iv;iiir!g  the  vt rotc OCS
with all proinisiiig itr'ucturv». If'<!» . <. hangv is possibl , t!rot>rit>lv the other
is, and surclv Leasing all th» structure» at or!cc i» n!oi v dcsir iblv,

Acceleration by Klirrdnating Steps
Kn the Leasing Procedure

U'ith tt!v vxpvrivilcv of <i dcc rdc of illt»1!s» vxplor«lro»;ii!d  tvv< l<!ti-
ment, it should not bc difhcult to rcduc<. or «liini» !tv Inar!v <!I' thv stvp» it!
the leasing procedure «>hich originated because of' ignorar!cv  >r ur!cer-
tainty, Per haps it would be more accurate to sav that it should not b»  tifti-
ciilt to propose a morc Io< ical, briefer, and more ecor!omical leasing proce-
dure than has existed. F' or example, if' thousaixls of' tract sure»vs haic
shoivn no sign <!f' arche<>k!gical rvmair!s, it seems reasonable to elimir!ate
suet! sun vs s as a necessaii step in thc Iv;ising I!r ocediire. I do not propose
th<ll ull<tvr<v~ ter rrch< ot<> q ii uriiriiportant or not  vo!.fh piirsuing for it!elf;
but it c !uld bc ii!dependent ot' thv I .;!si!ig sche<hile.

Tt!c assess!I!cut <!f Il r tui'at h<iz«rds is;ib!ol<itvly vssvi! ti;il t!»fore tract
dcvvt<q!ment is pcrniittvd but;iccordirig to the leasing procvdiirv it n!ust
rro v bc done t t!rcc tlm .'s � twice by 'it!v govcri!II1»nt «IM'1 once bv lndristry.
At present thc US 'S make» broad scientific itudiv! of' thv causes of ui!dcr-
 vater hazards arid the factors that influence their distributior!. 'I'hvn, it
makes a detailed survcv of'potential hazards in each tract that svill b» of'-



fct  l f >r Ic;<»irrg. 'I hen tlie c<>ml>;rrrv t!r<rt;<c<luire»;I lease i»iist lian its
cxpl<>r<i tin>! rind d ivclopni 'nt pl<iri» <>pl>r<>v<'d 1>v the I IS zS for' safe tv <ind
con!pliar!cc with rcg<riatioi!s. Thc l.rSc S its<.lf' li;ii r«p .;it .dlv I>r<q> >» <1 tlM
clin!In;itlnll of thc middle itcp Li» bc!rig unilcccssr rl' coil»!der'Itlg tlirl t rr!drrs-
tr< caiir!ot obtaii!;rpproval of' iti pl;iii» !vithorrt »urxcvir!g t1!c h<rz rrds to
prove that engineering designs are safe. This step  ould bc cjir»irrr>t d u ith
a saving of'time, manpn!ver ai!d mnnCV.

The potential value of' the resources in the OCS rr!ust be cstimatcd rc-
1!eatedly according tn NEPA and also the cnnccnsus leasing procedure ai of'
!950, NEPA requires ir! adv;rnce of ai!y a  tioi! a comparison nf'rhc potential
benefit» and losses if thc action r»ay have a m<ijnr efte t <>n tire ei!virni!-
nletlt. This nleal1» tliat <lie Ia v re irrires er aluatin» of'thc volume of'<>il;in<i
g is in th»  ire;I <if';I Ic ii<» ilc in <rrh  inc  <>f'<lrilliiig. Iio vever. 11!ave ali eady
»h<nvn that with present techr!olog! ai!d undcrst;rr!dirrg, tli .r . i» littl< 1>;i»ii
foi' collfldcncc lll prc-dl'Illlllg cstlI!late» nf I'<.'soul' .'ci. I lie Ia!v tlicls c<ir!trot
bc ob r «d � ai morc th;ii! or!c itatc hirs co>lt .'rl icd il!»llil!g tl!c federal gov-
ernment to stop OCS development. 'I'h» suits failed but tliat w i»befi>r < r<-
ccnt c	dcncc became availablc. Changing Ia!vs, even it' urn orkablc, takci
time, ho!vcvcr, and it !vould bc challenging to change this one rapidly
enough to bc hclpfi!I.

The second stage in reiource evaluation offer» more opportunity f'o r
economies and accclcration of' leasing. Prior tn a lease sale, the net eco-
riomic  vorth nf each tract nnist E!  evaliiated both E!y the IIIS  S ar!d by all
comp;rr!ies th;it plan to k>id. This rc<jrrir< i an extremely det<riled an;rlviis of'
tlic geological structure and oil potential nf' the rocks, an ] a»imil<irli de-
I;riled econonric ariel engirieeririg an<ilviis <>f' the cost to produce tire nil, It
should t>e eml>h; »iz  d th;it the fin;il;ui;ilviii i» ccnr!nmic <>rid ii liiglilv <le-
pcnd .rit oii cstiniatcs of firturc iritcrcst ai!d ir!fl;itin!i r.atc»;! !el <.h;ingci iri
OPEC's pri .c for oil. Th . r .ader nc .d <i!ink  >nlv of'hoiv ur!pr .dict.iblv;	1 of'
these hiivc ch;uigcd sir!ce 13'73 to rcrrlin that thc dct;rll 'd cvaluriti<>ri  >f'
tracts has proved to bc little morc tl! in a f;rntasv. One worrdcrs if' tli rc is
anv justitication in continuing it.

The tract evaluation is not recluired by laxv. It is deemed ncc 'isarv onl 
brcause the leasing »vs em is based largclv on bonus bidding rx ith tixed r oy-
altic s. Manv other systems are possible ai!d indeed bonus bidding is used in
fe!v other countriei or even uncler other circumit;in ,ei i» the I rnited States.
If'ever there were an  q!portrrnity rn;!cocle rate an� ccnnor!!i7,e <a! OCS leai-
ir!g, it is I!! elimination of tract eval iatinn arid tlic adnptiori of one nf thc
ni;ir!y other forr»i <>f le;r»ii!g.

The Fufurr BaLmcing Urrk	omms
The envirn»mental cnnseq<renccs nf' thii age of' populatior! explosion,

fii»sil ci!erg< dcpl tion,;ind stockpiling nf nuclear !veapon» resist analysis.
[t ii <! er! ui!realistic to believe that ! e  .an forecast all the conse luences of'
a» brief';ir!d»irnlile <i n!;rtter as tire dcvclopi!nent <if' the oiiter continental
»i!elf  OCSI. 'xroircth< I »», it; pl>e<rr» tliiit rve can i!nxv identifv r»ost nf the
impor't;int f<r r<!rs that !vill itlf i<i .'tlc ' th ' developnieilt. Alth !<lgh  !th 'I i
mav diffi r I believe ti!rir th» folloxvir!g  rrc kr!o vr!:

ti!lpOI'rlt!g Oil by t'>ilk '1' xvlti  ';>u» ' nl !r .' Cil'Vlt  >I>i!i 'ii! >1 <t 'gr<>� > r> >I  I > �>v
 I;>ti<!n, althnuglr not uniformlv, tha» devrlopn!cnr  !f the OCS,
L r il ix'> I I > ! < >f c< >< I  viII c;iii»< [ii » Y < u> ir >nr!rental <iegr isis tiori I 0 the >la-
 ion, and prnhahlv the!v<>r ld, tlia» dc> < lopmcr!r of the OCS,
The short term er!riror!mcr!t;>I cf'f<'cri of'most oil spills «rc Iarg>clv  a»metic
an t br icfli economic,

Ihe lolig term crlviror!r»ct!r;il effects of mullipk il>ilii <ir<'  iril rl<>veil 1!lil
 vill 1>v gre<ircr ti  sn r rr!kcr» tliaii fi' >ri> OCS ck velopmenr n! m<xir r<'gio>rs.
Cu»» 'r'v' I i >ri;>r!<l ihe c > iir itriiri >n <>I' ai clear, s >1;>r;>ri I  >tiicr i >ur cei of
er!era   will > educe. Pcrliaps grcarh reduce, bu< not eliminate our need f !r
 r<tditr >r>al t >iiil f<iel»  Iu 'i»g rh  next rrv<>  k< i ki.

Deveiopr!!cnt of' thc OCS thus has th» potcnti;il of' helping solve our
national ener<>! problerr! ! ith a smaller risk to the  r!vironmcnt than am
c<>rnparablc alternative.

In this paper I ha! c attempted to sho!v that manv nf'the rc luircrner!t»
of the le;iiir!g procedrire f' or the OCS werc Iogrcal in the abscncc of'inforn!a-
ti<>nwhci! 1!ut in fbrce. hut they r!n loi!ger appear so after a decade of'ac-
cluirir!g clata. Th rs. a great nlrpnrtrrnif! existi fnr a major rerision of' thc
procc<lur< tli it, <»!cc it i» iii efTect. will save time, effort ar!d money. The
problem  viII riot bc to I!!;rkc i b< tt< r pr<>ceclure xvork it !vill E!e to put that
proccdtirc into cff 'ct. To do io ~vill rcclrrir  biiil<ling a ne!v ar!d differerit
Cnneerl»u» arr!O<!g Cliv<'rie llltCI'C»t» 1 i»t  lt  i trl1!C wl>eri tliey;ii'e incr ea»lllgly
polarized. XVitlrout duc  or!sider;rtion I'<!r the ! ic!r s oi  >II th< inter c»teel par.�
ties. and appropriate consultatior!, lc !sir!g the continental sliclf' m iy be de-
layed for another decade bcfbrc a nc!v conccnsus cmcrgci fr on> thc court».
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In 19h5 6t, Ivl >t;>r E serve<] as a technical a ivi»er i» thc Ofhce of Sci-
c»cc  >»d Teel>nologv< Evccutiv   ?fl>ce <>f the President, respor>sible for ma-
rir>c»  >  r>c  ar><l much <>f tl>e atrnosph ric;md»<>lid e;>rth science.

In 19G9, hc parti il!;>t«l i»;< Nr<tional Ac;>dernv <>f Scienc s study on
'thl' c>lvrrv!ll>»cntal in>p;>ct of; > 1>r<>p<!»ed Everglades jetport ar>rl also in a
»irnil;<r»tudv >n 1!�t! rclr>t .'d to;! p>  !posed extension of' Ker>ne E> Ir>terna-
t>orlal Arr'p !r . II .' al» >»c>  ' cd <!t>  I %VI>it ' II !u»e pi>t>el to studv the <3at>ta
I3arE!ara oil spill, Hc ha» beer> a men>E!cr of thc 5<'AS C<>rn»>it tee on Science
and Public Policv and th . NAS Cor>orz>i»»ion of Natur;>1 Res<»rrce». Ir> 19<4,
h<- sened a» cE>airman of an YAS Committee to <«ivi»c thc Co>rr>cil <>r> I;r» i-
ro»mental Pualitv on the probable impact of'dove]opi»« !ff»E>orc oil.

Menard's honors include election to the Natior>al Ac@derv>> <>I Science».
Amcri ;>n Ac;< kmv of' Arts and Sciences, and the Califi!rnia Acrrdcrnv «f'
Scie>> cs; a  ;u <' <enheirn Fellovvship: an Ovc>'sca» Felloxvship fi om Churchill
C<>liege> Cambridge Vnivcrsitv: the Shel!ard Medal of the Socictv of' Fco-
non>ic P;!Ie<!»r<!l<>gi»t»;»>d Mi»cralog>sts: h<>nor;>r  degree of'Doctor of'Scr-
cr>cc, Old D<!n»ni<»> t!»iversitv: Disting rishcd Al rn!r>i A vard for 19< B, Cal-
ifornia In»tit >tc of Teel>r>olog ,

IIi» I!r<!f<»»i<>n;rl r>flili >tior>» ir>elude  ;«>I !gi «<1 Socicrv of' America;
America» Gcophv»ic;� I.'»i<>n: ar>d An>eric >n Ass<>ci;<ti<>» of P troleum
Gcologi. t». Hc is a Rcgi»tered Gc ologi»t, St;<tc of Cr>lifo>»i;r.




