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@9 &3S3TOlt (po^Stsscal fisMf loesttsd in soutteesteni Utah, haa been the focus of 
a Mc|i Itŝ TĈ  of cstivS&sr ^ bslh pd^sit® Sffi2!i!@tsy and tha academic coiBminlty* Philo 
2^3 WaHspJ&ĉ  Cŝ î n!!̂  bos diFi2l£d soman oad îsiRsial Poe^r Coaipansr tuo, of n±Be e»-
^ss^Misn csHs ^ &:i:̂ t3 scsisSss bst^sdn 370 and 2300 mstsrs into a late Tertiary 
Ĉ KsMiio ir̂ itcmm eci^ios tMeh intî ieded mfeeambrian (?) mstamoridiic rocks. The reser-
vs&ff is 0{13Z£&E£DS ^ Ssos^ssoo oitMn ths. gpanitic emd tB3teaorjphi.c roclcs* The nature 
ef {to ôcaŝ jois? ia csash ^hiot oU o U s dsllled axs oUdeats. 

Sits O^^s^to^^-f^AM lies alCTs '^^ rast 'Sids' of the CCTtral Mineral Bange* 'loaig 
sSiyisSiĴ  €s=:309 ti^^ oocssiotcd OiO:;:3, 'jd^sree the lote Tertiaiy g r ^ t i e ecmplex a f«m 
£̂ Sc=o%can3 t s %h3 cost Qod eostl^ of i ^ pTO t̂isisiS c^Uso The heat et Roosevelt ia 
Ips^cMy cs^^Mci ^ tSD pŝ siaft C2̂ £a for the s^oli te doses. 

^ ! s ^ ^ ^ * iiaiî ^Ks&ĉ  cô piLssQtiiaa progrsm eostdnins geolog, geochsnistry emd gao» 
]^3!«p^ Qŝ bSsD&ci &a l̂£3 igbg îitog of l̂ te discoTssy call in April of 1975* The re> 
C£^53 &3 a t3ik:>7 ̂ l£:]S223&cd QDO&hsiRnl ĉ ĵ otsia tiitb a R?affiteBn tesspsrature in excess of 
Sl^^o ^ a tnk:? 20 a cs^^sqeibloirMd toter uith saliMty less than SOOO ssg/l. Recent 
c^iSx^Scg iiyit9te£o ^k3 fos^^iisa of l̂ te Ssass^lt lilot Springs Unit, applications to 
c^^ t̂s^s&£^ co&o? 2̂ (33 ( ^ ĉ totOf the estoblistessflt of a groimdaater monitoring eysttsm 
M ^k3 vcs^c^t C3t& pq^csrotisn for cdditismsl resorToir testing* 

msssmomss 

TtA Ss8ssvo2& ^lo^tssesl flsld is situated in the «sst@m foot-
M3Jn ^ ^13 [Sistm^ ^M33 in eostesa Seover County, Utah, near the 
csc&osa ci<p of the Saain and Boa^ pJ^iograjMc province (Fig* l)* 

î aks £So24 r z : ^ for a KS3 dl^Mtot s^fiags is abtatt.l2 adles northeast 
^ of &̂3 Q^y of CMford md ohsnit 13 tailOB northeect of Beaver, the 
essisĉ ^ coĉ > ih:ss3 ĵ ĉovioiao in^oti^tioiis oro p ^ r etvidies by Lee 
C^fS2), DisdOE f̂ Ĉ f̂ O) md VMss3r ood Cordova (1974)* ^a^H (1957) 

. - . , . ^ ^ ^ ^ 1 ^ ^ !!r3^^ gisstl^s-'Of'^3 Minsrol Songe." Coi^ia (i960) ix^ 
ŝ cô &Cf&ĉ  t!lt3 ^irSCpiDois of the CMnerol Sfrstga Plistai* Bsoently, 
^3tos^2as Cl.^4) foMiXd ottsotlBsi cn tho gsolo^ eitd geothermal po» 
tcŝ iLQS, of the Sssciovolt Clot QgsisQi oroQ* 2n 1975 the University of 
^^lA ]?csc!a£FS!t£3ra iQ^shcd on r̂=&3g!i&i pro r̂siD ond have published many 
so^ss^f, too SQcrsstass to to costi^sd hore* 

EMli%3 JPotsolon Cs3 :̂9^°0 oi^loratimi ootivitiaa in Utah began 
M 2£:^ 2.f72 cM a ^^5j»^l/3;^Agl_.3£jQt^-Of-ths.j36tivitioQ--ot--Ro809v^ given in 
'ScMo %» 'M c^:3'i) cdsgf ô pS.(BnFatira cofToyD c£i?o ocisplotcd in the l='l/2 years.pre-
ec^s^i tScs Ossssî 2& ! ^ ^ loosa oaleo An evaluation of theos esurveys led to the coi»> 
Slso f̂fa ^M^ Ŝio Emsa^'S^ BSW, ohsssd cŝ tsgAiiomA prcoiee* The lease oale in July 
IfSko CS3 ̂ &o S&̂xT̂  B&i ^ ^ fos> bid in tho citoto* The ori^iRQl o i ^ seotions in 
^ o 11P!\ SscS (^tszs t@ S ê̂  o@st&ssB3 cs a rooult of the coopstitive interest shocsi in 
^te) Samss^ WSk ffiS2§fi:^3S&feitra ocreajp ftMag poricd. Of tealve tracts offered in 
< ^ (JMy 0^30 lrt̂ S3a%3 es^Sasei stos tifoets totc^ing .lS,STi acres at a cost of 
U^gQ^t ••'mD MS(^&^ of t ^ tmeto, the cueeoooi?al bidder, cost of each tract, and 
essS ga^ Qsso cso c t e a to Mg* Zo Afto? the leaoes issued ^ October 1974* explora-
M o GSfel»4Ŝ  cM^̂ lkiS feo <teiaiiUi>g ths ae^pirod ocsoflsa. Itoi''? 1975 six eaqploratory 
CSSSD eaS (̂CT cfesâ figsĉ M© teoto CDJ?® fe^Ucd* a© ^acotrery wall' (3-1) f the second 
K323, (feaiaJkD̂  ®S0 ^ c& <^o CT^ Of ^ ^ i e BBPf " "'076, efforts focused toward fur-

Issssfic^^ @i? ŝffl 03Ofehosa3l oyotaa tir -''.̂ .x rPoevoJt- tests and a variety of 
£P̂ ^̂ ŝ̂ li@a}. cM g:;e^sM«Ql êpî cŝ * 
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Pig. 2 . ' 1 ^ Eoosevelt Hot Springs KGRA 
Qhooing the location of 32 tracts offer­
ed Qt the July 1974 lease sale* 

She Boosevslt ssothsraal field i s located at the junction bstt̂ reen Escalante VaUey, 
a a9rUi;=3aith traarfBacg graben, and the Mxteral Range, a horst block f^raUeling the 
ea£3t side of the vaMsiy {fiQ* 3)» The vaUey Is flanked on the west ..by ..a horst ̂ jfe,i?m-. -
is% a m^!^3^^of'-€^H@r'B8iintain'~rQsig38*"'Kelsjrab^^ fidth upwards of 5,000 
fest of poorly (seaadlldatcd eediis^its, volcenics and aUuvium resting on more dense 
eossolidated iposfss* Sts vt̂ Ll/sy f H l i s thietest imssdiately northeast of Milford* 

Ste I^insr^ ^ s o ^ i s abrntt thisjty Bdies long and six to ten miles aide* Topograi-
^3!^ i s ini^spd, oith oteep slopss ami M ^ relief* The southem third of the range i s 
9«::̂ ass&. of foMcd osoi faulted !?al!©ozoie ocd C^ozoie aediiBsnts and Tertiary volcanic 
svsk} cMch hsyte bscsi iaitntded'by Isaiall acidic igneous (stocks* The central Mineral 
toi33 has a..,g®aiiti«LflCT!ifeE3l-eos |̂MMsh-4s--5?8Sognizsd-aB--UtahSs-1^ ' 
jp'snite has intruded mS. metcssore^iosed ?alezoie sediiiiienbaiy rocks now cropping out 
ĉ jg3!g the eoisthec)£)t ® i ^ of the Bsnge* fo the oest, granite intruded Precambrian 
seMots aad ^teisses (M^* 4) . The grmtlte^a^tamoriMc rock contact is gradational 
vMSn o SSS3 cS^mt oas<3ile uide consisting of mstemor|Mc inclusions tdthin the gran-
it@ foming ths ^^osiit&^ssteBor^e rock eoatact (^ t r l l , 1V57)* North of Roosevelt 
%sls t^ , granite i s in gradational contact tdth a granodiorite intrusive 'vAiich in tum 
intgK&^ a es^sajs© of wo3s ft?8COBihrian-fiajd.-lo!ssr--Palsoscic sedinientary rocks at the 
ffios^ @ad of t ^ r s ^ p^,03e, 1957)* Icte Cenozoic acidic ash flow tuffs end lava 
Oosn p3s^2^ f i l l o M ^ @ro3ieaal|v;^Iays cut in the granite and partly cap portions 
of tha (p'snite in thg central Mineral Bon^* ^leee volcanics apj^ar to be younger 
tStm t to tao22»=@>£Si§3 fcailtiag tMeh eshsmed and permitted dissection of the granite 
p8&sa« £i!p &:̂ o0 o? IJC^BG^ Ĵ OQTO t o Oo@ m.y. ore reported by W. P. Mash (1976) for 
^to vOlomis0o Ssm^Mn Mesnsitainj bas been identified as ons of paz^taps several volca-
nsoQ sssgi^^teg tos feiffs oM losrao (Barll, 1957)* Other possible sources are North 
m^ Sffis^ ^sin lOot Ctomtoin and a raaU siliceous stock in Section 31, T26s, RSU. 
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. E^ssltSas i s isMipitous throuj^tsut 
tea csscQo SsTOKJl f Erits taitMa ths 

Q^3S^S^^3y bi3?l3 a s i ^ i i ^ 

aacsDa a ^ 8 EMS., %WO E^ESCS, a,?^. 

tfes?!535̂  t t o ec33cfe3S' of 4h9 SE&i, oad the 
ea5fe=c:i23fe oteSMzas Sa^fo Elag Maoh fcad,t. 

^ 0 1IM3U%3 C£̂ 3̂ eisQt&sn pr8@rZ3 haa 
63:3 ^£:sK3c& Q2£CC:̂ 37V3I by S s s ^ ot* 
Qlo (157^) cai ScaEos" ofeo olo (197^) 
rm^ e2Ss7 ^to sosaiS&o of tcsgtarofeOTi® ^ e » 
d i d ^ ĉ sHTcps zSM &3 sofootcd hore* 3!a 
cSSIMsias t&3 f S!i<gorai% of URoh imos^ 
^ £ r ^ ^ tcd:3 led V ^ o Oos^ h o ^ pb> 
U ^ c d Bss^ mi^sisto es, tSie loosef^^t 
CSFOGQ t M j ^ t ^ U sm^ te) ^Lssussodo Tha 
fen^osotasr® ©fcdioife C2^ (sag. 5) ia 
-tosc^ 63 Q ti&sS. of tMil>j;t=3î t3 hslLea 
cM ecrMffi33 )?MJLMjan8 iraoial'fes ciith data 
Sm3 IPofeoECca (ifFSTostd Hhslon (Btaivori-

., jpsoeaal eesaaiicatioii)* 
of (^cMa^ he3/33 m::^ f̂ osi 60 to 

• C^^ ^ 296SO ^ ) . Q^cS&oats in 
£1 '^ fi^cs in tho e c i ^ r of the thonaal 

io ole:^;pt9 stssn îboeiiith t^ith a ohostss 
^ t^cnd to ths QSif^rapt in t!i^ Qor̂ h=> 
cs^ ^ M ^ of the Qss2^« Ŝ)t3 i!mrtfe» 
c s s ^ %woso of tho Bs23 ]̂ 3!3lt eosAors 
63 ^ ^ ms:r%9 osi t io eQDt=c;3ot Cs^ro 
r̂̂ Q UoQh £!Q!9lt i3 eoiss&Scs^ tdth ths 

I2S23 of t h 3 6^3:33 ^ tSCaod* i ^ .CI3&=> 
52fflK3S4a3 cD23kJ pjcscar!^ dfe^jJlci j?cai M QBCOO ta?^ ^£i£c®fea cs^ajdaag 30®C/lC0 m* 
i^SSJikr; cst^^.'^y ^ tS^^ ^s^a:^ is^£n /ps^^ds^^^ csUs aid Sew otira&i^p'a^iio tost 
k^cD C&I^ 2 ca3 ra3» ?) • 03UCB ®? ^ ^ s^iin KDHO aasKsfeoscd c p o ^ ^ a a l sfssoiaroea. 
£1:3 cr^io iSk^$ Ci ̂ 3 ^ ) (so s^:^m^c^ ^ k) eq^sIaSo of p«iissis3 1 s 3J^ pgwirdw p r 
ksii? £7 esso ^s^c^ cncs iŜ s;7s @33 of ^ 3 bs^n:̂ } CS==''> )f ecsisiot be pi^oSiscd 4£B9 to 

j ; ^ <fe9 csxjjca ^^SsaicczS SaT^ &a fiM(^sx;s4=<^to ©c^ c^p^a^Sy foKscd ^ jwecipitatsd 

otess) <fc to!C5fe3 cssQafe CEo" fe®itoo cps^csao cSsso ^titiffiaos Qi?o poorJj hsaatai and 
e®o Esfe DsSi^c^ te C2sr jj^n^SCTla? 2i!S&sas;:^ OP ffesK^afiao Uoiss tha elaeQiflcation 
g^ G f l ^ a& raaaikrm p ^ J ^ ^fej (^SS&CES^ Kjsess^o i s idsajfei^aci os a h i ^ tsspsi*-
c^moo SfS:? ccfi&5ifej?o M p M to:&2&c^ ^ji^* g^SStOEaS, resoFuois' cater io eloooifiod 
CD csigteD HMssMo caScc ®ssSc^Ms;3 ^9§0 4o ©SS© q s / l SoBoio CfQbl3 3)0 a o s s waters 
e E S i ^ essra^wjaj^ 1 ^ ^ e:::^^^ ©? Si^ E f̂ ^0 ^ » ^c ©i? J^s £% oa^ soMaity r a l o 
<^&A: ^ sSfes" fcoSs c:^:sDo Sto 02=S=fe cb^ssdeoi oscfehssssESf^ of Pe^aior atd 
Ssscsfifl^ ^TBll ffl^ ®:::c3 q^jMc^ ^ <to 2®3c:®=5@2s' KSfeop fees î ofefeoifE:̂  is32l3 5/P-3 
CES S^ip Ess2OTo2fel2S:S '^smrs^ cates'^ £siS gsjsssafe eĵ îoeei tKJta? ^iD^ioKgias near Wis 

^cls;^ s;scss=v^? te^:@c$a?53 cs i ^® s?@s2gHmd£> t£s:ĵ 9£@:&:w80 csaiwcd in the u@21s. 
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psiFpose of f oTiedng a geothezssl miit ia 
fos> the SC33 ;;s3ŝ 8®@9 QS vsaitisation in 
oil nurd gDs Qj^Loroticn, o£d Wiot is 
the effieiemfe end eeostoiBic dstnalopsaot 
of tha resoffipee* A unit accoaplishes 
t h i s by n'MrAstfAisn,^ Igaag HxSSQj Qllo»> 
ists t ^ field to be dsvslopsd in the 
fssoit ŝMasA tossDE*) offset situations 
OSO tho^sby OTOidsd. 

^ta Ist^eivQlt Hot Sprdngs Unit ia 
tha fis%3t approvtsd ^ts^isol ^aotheneal 
m£t in tha Us^tcd Statea* ^ta unit 
Qsca is ohota in Fige 7* The foroe^ 
tion of C3^ miit con be cn estz^ssaly 
imrolvcd procesa, and the Boosevelt 

-•^la^t 'being tha firot of i t s tdM, took 
t ^ ^ ovsr a yoor to cirita ond to T^= 
eeivo fin::^ Q ÎTOVQI* Tha ]?l̂ deral geo> 
^&siss3. unadt Q@?̂ c23nb, tcMeh statea 
tha ssplotioaa regaŝ diiag unit operas 
tiffii, e39 dorived fâ csi the basic ]?^d-
OK^ oil Qsd gas CTdt Q^?es33at* If 
e^a thm CS3 p^ty holis Isstd- in the 
Qs*^ to ba imi t i s^ , os i s Uia case ot 
fisoso^TOlt, a Un.'.t (^tarotiag Agresssnt 
sottias fortih tbo opss^log eeaditions 
cost ba Qgrsed t̂̂ sa ^ the dif f er&st 

•^3 foot that tiia ^otheroEal reseir­
voir Cit SOSSSTQ]!̂  is coB&QisEsi, in ira»= 
t̂e^cs cstd the diots^boEbien of f!i!̂ aetê e8 

ecsx ba M ^ ^ err^ie led to tha odop* 
tlsn of a di^dcd t|ppa tusiit ca a tract 
baoia. Stedor this oystca, eosta ocd 
ppoSuzstlan oso ĉ t8E%ia!i£d to oooh psz>> 

% bassd G3 ^ka C2sssi& of thoi? oefoo^ insSMcd t^tMn a p::^isl,p3tin3 ci?ea, ostd oi> _. 
tsQESa is!<to. a,]p2s^iis%:Mag. Qfsa .is ^aiisM'^'^ilMss 'a- praSostisa c^H* Qaeh t^3i ' 
^siUci i3 off^tsi t ^ a eoE^Q^ esssEob of ooroc!^ tMi^, if tha caU ia a produoor, 
i3 ŝcm iiBSJMScd t^^iin tha fdE^^ijei^^iiid QSO&» BS^ bs&oa do not oea^ ocd aoraa^a 
€BC^&cd to ^!tc3 to DSt iiasMScd in a p2£ibisi^3tis(3 offoa* 

^o^Ttoni d2oi£J!^ to ^TOlop 0&o î̂ ^^ ,̂.]i$3i?.̂ m»!:̂ L_in-UtQh.-i3.f@o -̂̂ th--ths--0(a@--
^:^^2c3 csd"^ot i o ' ^ c^^^op^i/^i^ of ool̂ sr nseeosory to run tha powsr ploat* Thiŝ '̂  
hsIMa tsnca moi if tha ^oesseo to ba dovolopsd is on fbdorol lands, 2qr in ths state 
of iStcSi, 031. 3̂ta?L} td th^ tha state oro public proparty* Tin basis for granting a 
estos* s i ^ in Ut2h io thot tha ts2t@s> shaH. ba i ^ to banofieinl use* fh^lipa has 
tali^a otop to c^^^^^lc^ tho Bssocisas^ mte? ^ oubnittiag Qj^licoti^ia to the State 
Eŝ staaâ o ^ho isotieoo of £^^lieatisn esro psbMrihsd, protesta t^re filed, md a pub-
Me tzss^is^ bsfo^ ^ ^ State lii^isij^er vsm held in .BaavDr, Utc^, in ApsH 1976 to coi%-
oMoE' ̂ a ^ ^ i s a t i s o * Po? ^ o itoto lli^^nssr to o^p'ovQ oz^ ap^imtion, the fol-

0̂ e:aot to tssts (l) Thos@ ig tma^s^priato ooter in ths proposed 
l) ^ ^ p^^ssQ& ŜQ oiH BOt i£^3?o esdDtij^ F I ^ O , or if&orfere tjith more 

hassSisiM nso &S tho dcSo?* (3) Sto pŝ opesed plm io ^^ i eoUy md oconosdcolly 
2ai^l5*'&fl3'CSfflS'feS^^^:?5t;tre^k!f^tca, to tha pablie wolfos^* (4) She applicant haa 
^£0 fS^SESiol QMIi% 1^ eoiiplioto tho pŝ î oocd m^i^ ond the application has been 
^ / ^ i@ ©sM foS;^ cM ̂ s t f@£> psEf^oQ of o;ps@islation or mffiiopol̂ . At ths hearing 
&}^i£is ^ s t i ^ ^ ^ t30 p^sss!^ to s@^ @aoh of th@so opDOifio requirements. 

ta o sscsS^ s^ ^to 03gaiteiS3S^ ĵiissmfosy m^ ^to wssom of o^JDtiag water uoors In 
t ^ 7<331q̂ , FMU%3 hao iî tii::>t®S a s ^ i t o ? ^ oyot*^ in IbooleBto Vel2^ in eonsul-

egsaag^ai o..a. esnmaa 

^ * 4* Qsalosle Clop of Vsa T̂ sos&̂ ĵ Mi Sot 
esea* I^cdificd o^oF Fotoroen, 197il»* 
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tat ion cdth Wte WSS Mater Resources Di-
vision* At presast, the syston includes 
s i s stock os l l s , the Roosevelt seep, 
foar tjater observation vails 8pecifical:> 
1^ dgjlled by BiiUips for monLtoẑ ing 
posposss, md cms strstigrajMc tes t 
holo tssdifisd to act as a tjater obser° 
VQftion c e n (Fig* 3)* The S^iUipso 
eeUs are located bettseen the geothez^ 
tssol cel ls oaid the existing isater users 
points of divorsien and penetrate the 
3cs» reservoir uti l ized by the rmchers 
Qsd fasBers in the valley. The uell 
s i tes trare located far fmm existing iz^ 
sigotion'cells to GdniMze or eliminate 
tha effect that present pumping in the 
issigiBtioa d i s t i ^ ^ t d g ^ have on the 
actor table at the moi^toring sites* 

Sta system i s an early uaming sys-
tea desisted to detect any effect that 
tasting or production txmld have on ex> 
i^istg oater users soiree of suppV* 
AMitifsial monitoring i»ints u i l l be 
@dded to the systsn as necessaxy* 

Elost recently, e^tlorstion activity 
at Bc»aevelt has consisted of dril l ing 
several 20O0 foot observation holes or 
deep tejsperature gradient holes* These 
have been dril led to tes t eertain ideas 
ccmceming the Roosevelt geothermal sys-
tea* This intennediate depth dril l ing 
step has proven extremely valuable in 
evaluating oUier prospects. 

The chief benefit of dri l l ing a 20)0 
foot observation hole i s the large quan« 
t i t y of information obtained for a relf 
otively lan cost. Our average drill ing 
cost i s less than $50,000, tMch is l/lO 
that of dri l l ing an exploration «8ll to 
6(K)0-feet* -Information generated by 
dr i l l ing these holes includes the fol-
louingt temperature gradients, s t r a t i ­
graphy, Itgrdrolo^, alteration, dril l ing 

p^^^ezs aM strueteara* Shssa holes are s^rticularly useftd. in minimizing the risk in 
^Ms!!g t&3 psvper spot to ds lH an esplorotion e e n . Such a hole might be drilled if 
i t V3m oisj^sted that iSns thes'!!^ axtsmsly might be caused by la teral movement of warm 
vc&siee Jsolea di^ths reached by.shollas? tea^rotura gradient holes. * 

WiS' 5* fcz^jcarature gredJants in tha Boose^ 
volt jSot Smist^ area. Conboir Interval i s 
2 S P G / I X ^ i'Ssis'Miss data £tei fe ta rs^^ 1975 
md Uhalcn, IfjS, psssosnl eos:uidoabio3)* 

t=d^j3±=3l 

Pig. 6. Sssterolized-Strueteire seeticm 
t i m m ^ tSeU Ho* 9»1. 

! 

'Sts esi^isssaring pTÔ p̂ cs] at Boo3@velt i s a mi^tipurpose program designed ( l ) to gain 
Qx̂ pFiOBScSf (2) to de^isoine UIB ^poducticn capabilities of each MSU drilled, and (3) 
to ctas^ast@Eds3 ^ e roses^ois'* Testing has been, limited to short term flou tests of 
Qtost te^ ^ c ^ ^^TOtion on the ^a'oSs^ioa t ^ H s . ^he longest tes t wa a 3*5 day flow of 
KeH 54!=»3* Oith tes ts of such short duration, we have not reached aH our objectives. 
03 hsiTo 03in@d invQl!i£ibl/3 e!^asl@ESS end e^ifidence In operating equipment and in in-
toEp7t3ti£5 Ŝso ffCQilto md zo ha^o b3<^ oucceosftil in determining each ue l l ' s capabil/-
i t ics* fiS9 oyobsso hove been used for testing* Bie i n i t i a l testing at Uell 5A>-3 used 

U 
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Table 2. Q^plot^tory GoothsRsal UsUa & 9trati(jraphle 

last Holos, Boosovolt SCBt Utah. 

e» t s aae. 

seimsse. 
CB ta Sse. 

SSI EB See. 

SH QE Sse. 

Cl Bi Sse. 

en Q See. 

DS OB Sse. 

Sf Bl Soe. 

sa sa See. 

BE t z Sssc 

t s tS) Sse. 

SB BS Sss. 

10, T ;27S . , 0 . ^ . 

17, T.278., a.?*. 

9. ¥.273., n . ^ . 

3, ¥.278., B.W. 

3, f .27S., B.9!l. 

35,-K24Si ,-^0.911. 

10, T.27S., B.9II. 

33. t . i t a . , B . ^ . 

2, 7.27S., B . ^ . 

19, T.27S., 0 .91 ' 

i i , T.2TS., B.9II. 

33. f.2&S., B.9!f. 

28, 7.3(a. , a . f » . 

Phillips Potroleaa Co. 

FhiUlpa Potrolds Co. 

Phi l l ips PstroloQ Co. 

Phillips PotFoloia Co. 

Riillips FOtrolaa Co. 

" EhlXUps Pctrolsia Co. 

m i U p s Potroloia Co. 

Phillips Rstioleaa Co. 

Wi ' j f i " ^ ! Po j ) r -5Tt f lT^B 

Phillips ftstroleaa Co. 

Itofeal Pffi»r> 
I!3tfl33e=0*Brien 
RiiUipa Pstroleaa Co. 

FblUlpa Potrslem Co. 

O.K. 2 

O.K. 1 

BOOSOTOXt 
1 0 ^ 9-1 
Soosovolt 
QQB& >-l 
BOQsevolt 

.mBt, $V-3 
Gsessvalt 
SCQfl 12-3$ 

t sm 13-10 
Reessmlt 
iam 82=33 
Utah State 
U ^ 
Boosovolt 
HSU 2J°i; 
Utah State 
72-16 
O.H. 1, 

O.H. ; 

Absmlonsd 2 2 ^ 
1975 
Idle^Strat — 
?eot 
Idle 6SS5' 
Dry Hole 
Idle 2724* 

Idle 2882*' 

Idle — 

Idle — 

Idle 
Usposul 
Idle 

Idle 

Tostins 

Idle^Strot 
Toot 
OriUiitg 
StE3t^46St 

6103* 

1251,' 

a 9 W 

Fig* .7* Rooaevelt Hot Springs Unit Area. 

for testing* The initial testing at -
U a U 54=>3 used a seperstor to separate 
liquid and vapor phases so they could 
each bs measured sepsirotely* The sep^ 
orator has a capacity of 1 million 
pounds per hour of total mass flotf 
m d it proved to bs inadequate to han­
dle the maxiffium t^U floer. At the 
other production v a U a , flow baa been 
measured using Russell James (1966) 
method of steant=̂ £9ater measursmsnt ent> 
ploying an orifice plate and a lip 
critical pressure measuring device. 

The U M t i n g factor on the dura-
_ _tipn^Qf._the-flowJ;ests is -the disp(>= 

sal of the produced liquids. At pres­
ent the reserve pits adjacent to the 
«slls are used to contain the test 
fluids. During the 3*5 day flow test 
of ̂ ell 54F°3, the liquids produced 
tsere discharged Into the natural 
drainage system. It eras an e^qseriment 
designed to msasuFe the effect that 
reservoir fluids tsould have on the na­
tive vegetation, and «as allotted to 
proceed because the shallots groundwa­
ter in the area Is similar in quality 
to the reservoir fluids, ^ e dis­
charge pips was bullied beneath rip­
rap in the center of a large wash. 
A ^ r the test gullying was noted be­
low the outlet pipe for several 100 
feet dotanfltream. A second result was 
the death of trees immediately adjâ -
cent to the channel, but not all 
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trees t^re effected* A recent field 
check indicates that dead trees are 
Juniper trees, but healtby pine trees 
are fouM next to dead Junipers. A 
detailed study of the effect which 
this test has had on the envirotaitant 
haa not yet been made, m d laitil It 
is, it is tsilitesly that m y further 
surface disposal uill be permitted. 

In order to acquire needed reseir­
voir data, there is in preparation a 
• p l m for-a long term flow test. "Soa 
proposal caUs for flo{;=testing Hell 
^ k ^ for a sustained period of up to 
six months to determine reservoir alze 
@xA production characteristics. 

Ths fluids prmSuced at Hell 54=>3 u U l 
be piped through a cesitrifugal s t e a m / 
t^er separator at ths u s U site where 
the steam portion uill be vented in 
the pit through m existing naiffler. 
It trill ba necessary to construct ap­
proximately 1*4 mUes of 10** pipe to 
comtset t!ell 54^3 to ̂ e U 82̂ -33 (Fig* 
7)* tfell @2°33 trill Amotion as an 
injection ^ell during the reservoir 
tests* nie liquid portion £ram tfell 
54P'3 trill bs piped to' Hell 82»33 using 
the produced pressure for injection 
into tbe well* 

..,,., Al 

Tha uritere tjish to aclsiotdedge the 
contributions of Stuart Johnson, Robert 
tJrl^ and Joe BeaU in all jdiases of 
the exploration at Roosevelt. Permis­
sion to publish the paper has been 
gensrcmsly, granted^ by FhilUps Petro*... 
leum Coa^^oiy. 

_ ) , C. ̂*, Crosby, G. W*, and 
Lenzer, R. C, 1^6, geothermal Bxr-

3ration of Roosevelt KGRA^ Utah; 
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stracts. 

Condie, K. C , I960, Petrogenesis of 
t,p.@ Mineral Ranae Pluton. South-
OTstem. Utah. M.A. thesis, Univer-
Sity of Utah, p. 106. 

Earn, F. N., 1957, Geology of the 
Cenffral Mineral R̂ Ĵige. Beaver Coun­
ty. Utah, Ph.D. thesis, University 
c^utahTp- 112. 

Fournier, R.O., and Truesdell, A. H., 
1973, AT; anpirlcal Na.^-.Ca Geother­
mometer for Natural Raters; G«och;ijn. 
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T m c m T DEVELOFMENTS AT THE ROOSEVELT HOT SPRINGS KGRA 

(̂  R* C. LENZER, G* W. CROSBY AND C. W. BERGE 

PHILLIPS PETROLEUM COMPANY, GEOTHERMAL OPERATIONS 

n 7 7 DEL MAR, CALIFORNIA 9201^ 

ABSTRACT ^^-^4:^ . fa^v.x- , r ; ' 
The Roosevelt geothermal field, located in southwestem Utah, has been the focus of 

a high level of activity by both private industry and the academic community. Phil­
lips Petroleuin Company has drilled seven and Thermal Power Company two, of nine ex­
ploration wells to depths ranging between 370 and 2300 meters into a late Tertiary 
granitic igneous complex which intruded Precambrian (?) metamorphic rocks. The reser­
voir is confined to fractxires within the granitic and metamorphic rocks. The nature 
of the reservoir is such that all wells drilled are wildcats. 

The geothennal field lies along the west side of the central Mineral Range* Young 
rhyolite domes, with associated flows, pierce the late Tertiary granitic complex a few 
kilometers to the east and south of the producing wells. The heat at Roosevelt is 
probably supplied by the parent magma for the rhyolite domes. 

Phillips'. integrated exploration program combining geology, geochemistry, and geo--
physics culminated in the drilling of the discovery well in April of 1975* The re­
source is .a water dominated geothermal system with a maximum temperature in excess of 
265°C. The water is a sodium chloride water with salinity less than 8000 mg/l. Recent 
activities include the formation of the Roosevelt Hot Springs Unit, applications to 
appropriate water from the state, the establishment of a groundwater monitoring system 
in the valley, and preparation for additional reservoir testing. 

INTRODUCTION . 

" ^ 
^ 

'1 . 

. ' i. 
— • ' ' l' 
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Utah Index 
Map 

The Roosevelt geothermal field is situated in the westem foot­
hills of the Mineral Range in eastem Beaver County, Utah, near the 
eastem edge of the Basin and Range physiographic province (Fig. l). 
The field named for a now dry-hot springs is about 12 miles northeast 
of the city of Milford and about 18 miles northwest of Beaver, the 
county seat. Among previous investigations are water studies by Lee 
(1908), Mundorff (1970) and Mower and Cc:-dova (1974)* Earll (1957) 
geologically mapped portions of the Mineral Range. Condie (196O) in­
vestigated the petrogenesis of the Mineral Range Pluton. Recently, 
Petersen (1974) focused attention on the geology and geothermal po­
tential of the Roosevelt Hot Springs area. In 1975 the University of 
Utah researchers laimched an in-depth program and have published many 
reports, too numerous to be mentioned here. 

Phillips Petroleura Company's exploration activities in Utah began 
in late 1972 and a chronological listing of the activities at Roosevelt are given in 
Table 1. As shown, many exploration surveys were completed in the I-I/2 years pre­
ceding the Roosevelt KGRA lease sale. An evaluation of these siirveys led to the con­
clusion that the Roosevelt area showed exceptional promise. The lease sale in July 
1974, was the first KGRA. put up for bid in the state. The original eight sections in 
the KGRA had grown to 3̂ .5 sections as a result of the competitive interest shown in 
the January 1974 noncompetitive acreage filing period. Of twelve, tracts offered in 
the July sale, Phillips acquired nine tracts totaling 18,871 acres at a cost of / 
$798,860. The location of the tracts, the successful bidder, cost of each tract,- and 
cost per acre are shown in Fig. 2. After the leases issued in October 1974f explora­
tion activity shifted to dril]J_ng the acquired acreage. iKiring 1975 six exploratory 
wells and two stratigraphic tests were drilled. The discovery well (3-l)i t-he second 
.well drilled, came in at the end, of April. During 1976, efforts focused toward fur-
-̂ thering the knowledge of the geothermal system through resevoir tests end a variety of 

^ geophysical and geochemical surveys. 
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Fig. 2. The Roosevelt Hot Springs KGRA 
showing the location of 12 tracts offer­
ed at the July 1974 lease sale. 

GEOLOGY 

The Roosevelt geothermal field is located at the junction between Escalante Valley, 
a north-south trending graben, and the Mineral Piange, a horst block paralleling the 
east side of the valley (Fig. 3)* The valley is flanked on the west by a horst foim-
ing a number of smaller mountain ranges. The graben is filled with upwards of 5,000 
feet of poorly consolidated sediments, volcanics and alluvixim resting on. more dense 
consolidated rocks. The valley fill is thickest immediately northeast of Milford. • 

The Mi-neral Range is about thirty miles long and six to ten miles wide. Topogra­
phy is. rugged, with steep slopes and high relief. The southem third of the range is 
composed of folded and faulted Paleozoic and Mesozoic sediments and Tertiary volcanic 
rocks, which have been intruded by small acidic igneous stocks. The central Mineral 
Range has a granitic central core which is recognized as Utah's largest pluton. The 
granite has intruded and metamorphosed Palezoic sedimentary rocks now cropping out 
along the southeast edge of the Range. To the west, granite intruded Precambrian 
schists and gneisses (Fig. 4)- The granite-metamorphic rock contact is gradational 
with a zone about one-mile wide consisting of metamorphic inclusions within the gran­
ite forming the granite-metamorphic rock contact (Earll, 1957)• North of Roosevelt 
Springs, granite is in gradational contact with a granodiorite intrusive which in t u m 
intmded a sequence of upper Precambrian and lower Paleozoic sedimentary rocks at the 
north end of the range (Liese, 1957)* Late Cenozoic acidic ash flow tuffs and lava 
flows partly fill older erosional valleys cut in the granite and partly cap portions 
of the granite in the central Mineral Range. These volcanics appear to be younger 
than the basin-range faulting which exhumed and permitted dissection of the granite 
pluton. Age dates of 400,000 years to 0.8 m.y. are reported by W. P. Nash (1976) for 
the volcanics. Bearskin Mountain has been identified as one of perhaps several volca­
noes supplying the tuffs and lavas (Earll, 1957)* Other possible sources are North 
LT̂ hd South Twin Flat Moimtain and a small siliceous stock in Section 31» T26S, RSVJ. 
m.t 
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. Faulting is ubiquitous throughout 
the area. Several faults within the 
Roosevelt KGRA apparently have a signi­
ficant influence on the hydrology. 
These are the Dome Fault, striking NNE 
through the center of the KGRA, and the 
east-west striking Negro Mag Wash faiilt. 

The Phillips exploration program has 
been discussed elsewhere by Berge et. 
al. (1976) and Lenzer et. al. (1976) 
and only the results of temperature gra­
dient svuTveys will be repeated here. In 
addition, the University of Utah inves­
tigating team led ty Dr. Ward have pub­
lished many reports on the Roosevelt 
area, which will not be discussed. The 
temperature gradient map (Fig. 5) is 
based on a total of thirty-nine holes 
and combines Phillips' restilts with data 
from Petersen (1975) and Whelan (Unive]>-
sity of Utah, personal communication). 
Depths.. of. gradient-holes.-vary from 60 to 
610 m (200 to 2,000 ft). Gradients in 
five holes in the center of the thermal 
anomaly exceed 40°C/l00ra. The anomaly 
is elongate north-south with a change 
in trend to the northwest in the north­
ern third of the anomaly. The north-
south trace of the Dome Fault centers 
on the anomaly, and the east-west Negro 
Mag Wash fault is coincident with the 
zone of the change in trend. All ex­

ploration wells presently drilled fall in areas having gradients exceeding 30°c/lOO m. 
Drilling activity to date totals nine geothermal wells and four stratigraphic test 
holes (Table 2 and Fig. 7)* Seven of the nine wells encountered geothennal resources. 
Two wells (54-3 & 72-l6) are reported to be capable of producing 1 x I06 pounds per 
hour or more total mass flow. One of the seven, (3-1), cannot be produced due to 
safety considerations. 

The rocks encountered in drilling beneath the thin veneer of alluvium, are either 
igneous intrusive rocks of the Tertiary Mineral Range granitic complex or metamorphic 
rocks of the Precambrian Wildhorse Canyon series (Fig. 6). These rocks have almost 
no intergranular porosity or permeability. The geothermal reservoir is associated 
with interconnected fracture zones and faults lending local high effective permeabil­
ity to the crystalline rocks. The reservoir is confined beneath a cap vaiying from 
300 to several thousand feet in thickness—the cap apparently formed by precipitated 
silica sealing the fractures. All the wells drilled to date are considered wildcats 
since the targets sought are fracture systems whose attitudes are poorly known and 
are not related to any, particular lithology or formation. Using the classification 
of White and Williams (1975)f the geothermal resoiirce is identi:^ied as a high temper­
ature, low salinity, liquid dominated type. Geothermal reservoir water is classified 
as sodiujn chloride water containing 6OOO to 8000 mg/l T.D.S. (Table 3). These waters 
contain anomalously high amounts of Si, Na, K, Cl, F, B, Li, NHo and salinity rela­
tive to other basin waters. The Na-K—Ca emperical geothermometer of Fournier and 
Truesdell (1973) has been applied to the reservoir water from geothermal wells 54-3 
and 3-1» Roosevelt Hot Springs water, and present surface water discharging near the 
old hot springs (Table 3)' There is close agreement (within lOĴ ) between the calcu­
lated reservoir temperatiires and the reservoir temperatures measured in the wells* 

BNur ttfoc B Acsmoc 

Fig* 3* Geologic Map of Northem Escalante 
Valley. Modified after Petersen, 1974; 
Liese, 1957; Earll, 1957; Hintze, I963. 

ROOSEVELT HOT SPRINGS. UNIT AGREEJ-IENT' 

Efforts to unitize the Roosevelt Hot Springs reservoir have been successful. The 



purpose, of forming a geothermal unit is 
for the same purposes as unitization in 
oil and gas exploration, and that is 
the efficient and economic development 
of the resource. A unit accomplishes 
this by eliminating lease lines, allow­
ing the field to be developed in the 
most prudent manner; offset situations 
are thereby avoided. 

The Roosevelt Hot Springs Unit is 
the first approved Federal geothermal 
xmlt in the United States. The unit 
area is shown in Fig. 7* The forma­
tion of any unit can be an extremely 
involved process, and the Roosevelt 
Unit, being the first of its kind, took 
well over a year to write and to re­
ceive final approval. The Federal geo­
thermal unit agreement, which states 
the regulations regarding unit opera­
tion, was derived from the basic Fed­
eral oil and gas unit agreement* If 
more than one party holds land in the 
area to be unitized, as is the case at 
Roosevelt, a Unit Operating Agreement 
setting forth the operating conditions 
must be agreed upon by the different 
parties. 

The fact that the geothermal reser­
voir at Roosevelt is contained in frac­
tures and the distribution of fractures 
can be highly erratic led to the adop­
tion of a divided type unit on a tract 

Modified after Petersen, 1974* basis. Under this system, costs and 
production are apportioned to each par­

ty based on the amount of their acreage included within a participating area, and en­
trance into a participating area is gained by drilling a production well. Each well 
drilled is credited with a certain amount of acreage which, if the well is a producer, 
is then included withdn the participating area. Dry holes do not count and acreage 
credited to them is not included in a participating area. 

Fig* 4* Geologic Map of the Roosevelt Hot 
Springs area 

WATER APPROPRIATION PROCEEDING 

Everyone desiring to develop geothermal resources in Utah is faced with the same 
problem and that is the appropriation of water necessary to run the power plant. This 
holds true even if the resource to be developed is on Federal lands, for in the state 
of Utah, all waters within the state are public property. The basis for granting a 
water, right in Utah is that the water shall be put to beneficial use. Phillips has 
taken steps to appropriate the necessary water by submitting applications to theState 
Engineer*. The notices of application were published, protests were filed,' and a pub-' 
Lie hearing before the State Engineer was held in Beaver, Utah, in April 197.6 to con­
sider the applications. For the State Engineer to approve any application, the fol­
lowing requirements must be met: (l) There is tmappropriate water in the proposed 
source. ̂  (2) The proposed use will not impare existing rights, or interfere with more 
beneficial use of the water. (3) The proposed plan is physically and economically 
feasible and would not prove detrimental to the public welfare. (4) The applicant has 
the financial ability to complete the proposed works and the application has been 
filed in good faith and not for purposes of speculation or monopoly. At the hearing 
specific testimony was present to meet each of these specific requirements. 

As a resiolt of the geothermal discovery and the concern of existing water users in 
the Valley, Fnillips has initiated a monitoring system in Escalante Valley in consul-
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tation with the USGS Water Resources Di­
vision. At present, the system includes 
six stock wells, the Roosevelt seep, 
four water observation wells specifical­
ly drilled by Phi Hips for monitoring 
purposes, and one stratigraphic test 
hole modified to act as a water obse3>-
vation well (Fig. 8). The Phillips' 
wells are located between the geother­
mal wells and the existing water users 
points of diversion and penetrate the 
same reservoir utilized by the ranchers 
and farmers in the valley. The well 
sites were located far from existing irv 
rigation wells to minimize or eliminate 
the effect that present pumping in the 
irrigation district might have on the 
water table at the monitoring sites. 

The system is an early warning sys­
tem designed to detect any effect that 
testing or production would have on ex­
isting water users source of supply. 
Additional monitoring points will be 
added to the systera as necessary. 

EXPLORATION ACTIVITY 

Most recently, exploration activity 
at Roosevelt has consisted of drilling 
several 2000 foot observation holes or 
deep temperature gradient holes. These 
have been drilled to test certain ideas 
concerning the Roosevelt geothermal sys­
tem. This intermediate depth drilling 
step has proven extremely valuable in 
evaluating other prospects. 

The chief benefit of drilling a 2000 
foot observation hole is the large quan­
tity of information obtained for a rel­
atively low cost. Our average drilling 
cost is less than $50,000, which is l/lO 
that of drilling an exploration well' to 
6000 feet. Information generated by 
drilling these holes includes the fol­
lowing: temperattire gradients, strati­
graphy, hydrology, alteration, drilling 

problems and structure. These holes are particularly useful in minimizing the risk in 
picking the proper spot to drill an exploration well. Such a hole might be drilled if 
it were suspected that the thermal anomaly might be caused by lateral movement of warm 
waters below depths reached by shallow temperattire gradient holes. 

ENGINEERING . 

Fig. 5. Temperature gradients in the Roose­
velt Hot Springs area. Contour Interval is 
lO°C/lOOm (Includes data from Petersen, 1975 
anri Whelan, 1976, personal communication). 

*lt.D«l)l«l 

Fig. 6. Generalized Structure section 
through Well No. 9-1* 

The engineering program at Roosevelt is a multipurpose program designed (l) to gain 
experience, (2) to determine the production capabilities of each well drilled, and (3) 
tp characterize the reservoir. Testing has been limited to short term flow tests of 
about two days duration on the production wells. The longest test was a 3*5 day flow of 
Well 54-3. With tests of such short duration, we have not reached all our objectives. 
.We have gained invaluable experience and confidence in operating equipment and in in­
terpreting the results and we have been successful in determining each well's capabil­
ities* Two systems have been used for testing. The initial testing at Well 54-3 used 



Table 2. Exploratory Geothermal Wells i Stratigraphic 

Test Holes, Roosevelt KORA Utah. 

Locat ion 

SH NW Sec . 

SE NE Sec . 

NE NW Sec . 

SW NE Sec . 

sw NE Sec . 

NW NW Sec . 

sw NW Sec . 

NE NE Sec . 

sw NW Sec . 

NW SW Sec . 

NE NE Sec . 

NE NW Sec . 

SE NE Sec . 

10 , 

1 7 , 

9 , 

3 , 

3 , 

35 , 

10 , 

3 3 , 

2 . 

1 5 , 

16 , 

33, 

2 8 , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 6 S . , 

T . 2 7 S . , 

T . 2 6 S . , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 7 S . , 

T . 2 6 S . , 

T . 2 6 S . , 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

R.9W. 

O p e r a t o r 

P h m i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro leum Co. 

P h i l l i p s Pe t ro l eum Co-

Thermal Powei^Natomas 

P h i l l i p s Pe t ro leum Co. 

Thenna l Powex^ 
Natomas-0* B r i e n 
P h i n i p . ! Ppt.TVilPllm r .n . 

P h i l l i p s Pe t ro l eum Co. 

Well 

O.H. 2 

O.H- 1 

R o o s e v e l t 
KGRA 9 - 1 
R o o s e v e l t 
KGRA > - l 
R o o s e v e l t 
KGRA 5ir-3 
Rooseve l t 
KGRA 12-35 
Rooseve l t 
KGRA 13-10 
R o o s e v e l t 
KGRA 82-33 
Utah s t a t e 
Xlr-2 
R o o s e v e l t 
HSU 25-15 
Utah S t a t e 

. 72-16 
O.H. U 

O.H. 5 

S t a t u s 

Abandoned 
1975 
I d l e - S t r a t 
Tes t 
I d l e 
Dry Hole 
I d l e 

I d l e 

I d l e 

I d l e 

I d l e 
Disposa l 
I d l e 

I d l e 

T e s t i n g 

I d l e - S t r a t 
Tes t 
D r i l l i n g 
S t r a t - T e s t 

Depth 

2250 ' 

6885* 

272i. ' 

2882 ' 

6108 ' 

: 

125^.' 

-— 

R 9 W 

I 
I 
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Fig. 7* Roosevelt Hot Springs Unit Area. 

for testing. The initial testing at 
Well 54-3 used a separator to separate 
liquid and vapor phases so they could 
each be measured separately. The sep­
arator has a capacity of 1 million 
pounds per hour of total mass flow 
and it proved to be inadequate to han­
dle the maximum well flow. At the 
other production wells, flow has been 
measured using Russell James (1966) 
method of steam-water measurement em­
ploying an orifice plate and a lip 
critical pressure measuring device. 

The limiting factor on the dura­
tion of the flow tests is the dispo­
sal of the produced liquids. At pres­
ent the reserve pits adjacent to the 
wells are used to contain the test 
fluids. During the 3.5 day flow test 
of Well 54-31 "the licjuids produced 
were discharged into the natural 
drainage system. It was an experiment 
designed to measure the effect that 
reservoir fluids would have on the na­
tive vegetation, and was allowed to : 
proceed because the shallow grotindwa-
ter in the area is similar in quality 
to the reservoir fluids. The dis­
charge pipe was buried beneath rip­
rap in the center of a large wash. 
After the test gullying was noted be­
low the outlet pipe for several 100 
feet downstream. A second result was < 
the death of trees immediately adja­
cent to the channel, but not all 



TABLE 3 . 

Sa£CTED WATER ANALYSES or ROOSEVELT KGRA 
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Fig* 8. Water Observation Well Systera in 
the area of the Roosevelt Hot Springs Unit. 

trees were effected. A recent field 
check indicates that dead trees are 
juniper trees, but healthy pine trees 
are found next to dead junipers. - A 
detailed study of the effect which 
this test has had on the environment 
has not yet been made, and until it 
is, it is unlikely that any further 
surface disposal will be permitted. 

In order to acquire needed reser­
voir data, there is in preparation a 
plan for a long term flow test* The 
proposal calls for flow-testing Well 
54-3 for a sustained period of up to 
six months to determine reservoir size 
and production characteristics. 

Ihe fluids produced at Well 54-3 will 
be piped through a centrifugal steam/ 
water separator at the well site where 
the steam portion will be vented in 
the pit through an existing muffler. 
It will be necessary to construct ap­
proximately 1.4 miles of 10" pipe to 
connect Well 54-3 to Well 82-33 (Fig. 
7)* Well 82-33 will function as an 
injection well during the reservoir 
tests. The liquid portion from Well 
54-3 will be piped to Well 82-33 using 
the produced pressure for injection 
into the well. 
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DEPARTMENT OF THE INTERIOR 
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Geologic Div i s ion 

Branch of Exper imental Geochemistry and Mineralogy 
345 Midd le f ie ld Road, Menlo Park , C a l i f o r n i a 94025 

txr 

{ 

MM 

I. *iii 

March 2 1 , 1977 

Jake Rudisill 
Thermal Power Co. 
601 California Street 
San Francisco, CA 94108 

Dear Jake, 

Here are the chemical analyses of the Utah State 14-2.well fluids. 
The tritium,, deuterium, H2S, and SO4 sulfur isotopes and SO4 oxygen 
isotopes will be a few months more. The small cyclone separator worked 
well - only 1-2 ppm Cl in the steam condensate and a liquid-vapor ^^o 
fractionation of 2.5''/og vs. 2,6"/^^ from experiments.. Earlier collections 
with a large separator, showed steam in the water and water in the steam. . 
The special port for the calorimeter collected a fluid with 6^^0 = ̂ 13.5 
indicating that it contained almost all water (5^^0 = -13.27, -13.46) and 
little steam (6^^0 = -15.82, -15.87). 

It appears now that Emanuel Mazor and John Bowman will come along for 
the collection on March 30. We will drive down frbm SLC on the 29th 
and connect our separator before you open up on the 30th. If we can 
sample upstream and downstream of your orifice plate we would like to 
do so. This would allow us to make an independent estimate of the total 
fluid enthalpy. For this we'would need.values on both sampling points 
with %" (or some other agreed upon size) female NPT connections. 

Keep me informed of your plans as they develop. 

Vi 

Best wishes. 

fit 

^ m 

ALFRED H. TRUESDELL 

Enclosure 

cc: Stan Ward 

a.»w« 
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U.S. Geological Survey, Water Resources Division 
Quality of Water Branch, Menlo Park, California 

ANALYTICAL STATEMENT 
Source: Thermal Power Company Well; 

, ROT-76-18 Rooseve l t , Utah 
Location: 

, - MSec. . . T . 

Point of coll: Water s e p a r a t e a f t e r 
2 1/2 h o u r s ; 374°F. 

. CollectioTi. 
WHP 177 ps ia .Ternp^ ., 
Date of coll.:. November 1976 
Collected by: A. T ruesde l l 

14 "C 

Analyst: Barnes group 
Date completed:. 
Checked by:. 

3/77 

Field. Filter: None. 
Lab Filter: 0.1 pm. 
1:10 silica field dilution 
F denotes field determination. 

Lab. No. GT793AT76 
mg/ l m e / l 

SiO J 
Al 
Fe 
Mn 
As 

.Ma: 

3.0 

Ca 
Mg 
St 
Ba 

• Na 
K 
Li 
NH^ 

Xauon totals;. 

3 7 L . 
0.6 

2150 
i qp 

HCO. 
CO3 . 
OH . 

SO^ 
Cl 
F 
Br 
I 
N O J 

NO3 
PO, 
B 

^ ' « a . j : . - l ^ , ^ ^ 

mg/ i 

Jfi-
36^0 

5 .2 

29 

Anion to tal a: 

m e / l 

Dissolved solids: 
Calculated ( fr.g/l) 
Residue (180»C) ( m g / l ) ^ 

Hardness as CaCO, ( mg/ 1) -
N. C. Hardness as CaCO ( mg/ 1). 

at 25°C) _ 
°C(g/inl) . 

9900 Specific conductance (micromhos 
F p H 5 . 9 (pape i3 ; Density at 20 

Sulfides as HjS( mg/ 1)_„__^ . ^ 
(Unpuhtished records, subject ta tevision. Copied 
from Ofiginal record.) 

« GPO 690-240 
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Source: U tah S t a t e W e l l / /14-2 
ROT^76-r20 

Location: R o o s e v e l t , Utah 
Yi S c c . _ _ , T v _ _ , R 

Point of coll: Wate r s e p a r a t e . 

U.S. Geological Survey, Water Resources Division 
Quality of Water Branch, Menlo Park, California 

ANALYTICAL STATEMENT 
Lab. No. GT295AT76 

V m e / l 

C o l l e c t i o n 
WHP 177 p s i a , T^mp 9 ' 
Date of coll . : November, 1976 
Collectt^d hy: A. T r u e s d e l l 

Analyst: B a r n e s groujp 
Date completed:. 
Checked by: 

3/77 

Field Filter: None.' 
Acid: HCl, HNO3. . 
1:10 silica field dilution. 
F denotes field determiaation. 
-Lab Filte.r; Q.l um. , ,.. 

SiO 2 
Al 
Fe 
Mh 
As 

mg/l 

820 

2T2~ 

Ca 

Mg 
Sr 
Ba 
Na 
K 

Li 
NH^ 

Xadon totals: 

6.9 
0.08 

2200 
410 

HCO. 

OH . 

SO^ 
Cl 
F 
Br 
i 
N O J 

NO3 
PO4 
B 

<;'«d = - is.'S// 

mg/l 

60 
3650 

4.8 

28 

jLUJiffq Wtela; 

m e / l 

:' I 

Dissolved solids: 
Calculated ( tr.g/l) 
Residue (IfiO'C) ( mg/ 1) ^ 

Hardness as CaCO ( m g / l ) __ 
N.C. Hardness as CaCO ( m g / l ) . 

Specific conductance (micromhos at 2S''C) . 
F p H 6 . 2 ( p a p e r ) . Density at 20»G (g^'ml) 

Sulfides as HjS( m g / l ) 

1 0 . 0 0 0 

(Un|>ubiiaihcd records, subject tii i«viston. Copied 
from original record.) 

«Gt>O690-Mi> 
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U.S. Geological Survey, Water Resources Division 
(^ality of Water Branch, Menlo Park, California 

. A N A L Y T I C A L STATEMENT 
Source: Utah S t a t e Wel l #14 -2 . 

ROT-76-21 • 
Location: R o o s e v e l t , Utah 

y* Sec. . ,T. _, R.. 

Point of coll: S team c o n d e n s a t e 

C o l l e c t i o n 
^ . T e m p . 9 ' C 

Date of coll.: 
Collected by: 

November. 1976 
A. Truesdell 

Analyst: B a r n e s g roup 
Date completed: 
Checked by: 

3/77 

Field Filter: None. 
Acid: HCl, HNO3. 
Lab Filter: 0.1 ym. 
F denotes field determination. 

Lab. NO.CT296AT76 

mg/ I me/I 

SiOj 
Al 
Fe 
Mn 
As 

<1 

<0.01 

6.6 
<0.05 

Ca 

Mg 
Sr 
Ba 
Na 
K 
Li 
NH^ 

Cation totals; 

<0.5 
< 0 . 1 

<;''o= - \ s . n 

HCO 
CO, 
OH 

SO, 
Cl 
F 
Br 
I 
N O J 

NO3 
PO, 
B 

m g / l 

-

3 
2 

<0. 1 

0. 55 

Anion totals; 

m e / l 

Dissolved solids: 
Calculated (rr .g/ l) . 
Residue (I8O0C) ( m g / l ) _ 

Hardness as CaCO ( mg/ 1) __ 
N.C. Hardness as C a C O , ( m g / l ) . 

Specific conductance (micromhos at 25°C) 185 
F plli,_5_CpjvpjlL) ; Density at 26»C (g/ml) 

Sulfliles ns II^SC m^;/ l)_. . , •,.. - r—— 
(Unpublished records, subject to revision. Copied 
from original record.) 

-tt GPO eso-tM 
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U.S. Geological Survey, Water Resources Division 
Quality of Water Branch, "Menlo Park, California 

ANALYTICAL STATEMENT 
Source: Thermal Power Company We l l 

ROT-76-19 R o o s e v e l t , Utah 
Location: . 

Vi Sec. ,T. ", R._ 

Point of coll: S team c o n d e n s a t e . 

Date of coll. : 
Collected by: 

Collection 
., Temp. 

Lab. No. GT294AT76 

SiOj 
Al 
Fe 
Mn 
As 

15°C 
'Novembgy. 197.6 

A. Truesde-LL 

Analyst: B a r n e s g r o u p 
Date completed:. 
Checked by: 

3/77 

Field Filter None. Acid: HCl, HNO3 
Lab Filter: 0.1 um. 
F denotes field determination. 

Ca 
Mg 
Sr 
Ba 

, Na 
K 
Li 
NH. 

Xauon. 

mg 

<1 

/ ] 

0 . 02 

, 

52 

<n. i ) 5 _ 

< i 
<0 r 

7 1 

^1^Q--\.-|..^^«t-%^-

mg/i 

O H * 

SO^ 
C l ' 
F 

2 
1 

< 0 . 1 
Rr 
I 
N O J 

NO, 
P O , 
B 0 . 6 

me /1 

totals: Anion totals: 
Dissolved solids:. 

Calculated ( n-.g/ 1) 
Residue (ISOOC) ( m g / l ) _ 

Hardness as CaCOj ( m g / l ) 
N.C. Hardness as CaCO ( n i g / l ) . 

Specific conductance (micromhos at 25*'C) 
F pH4.9 ( p a p e r ) ; Density at 20»C (g/ml) 

Sulfides as HjS( m g / l ) 

220 

A . . ... 

(Unpublished records, subject to Kvi;;ion. Copied 
from original record.) 
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UT 
Beaver 
Roos 
6c hm 

DOE/BARRINGER RESOURCES INC COOPERATIVE AGREEMENT DE-FC07-79IDl2062 

The Application of Soil Geochemistry to Exploration for Concealed 

Geothermal Fields: Roosevelt Springs, Utah 

SUMMARY 

iiifiiisiTf OF m m 
mmmm liSfiTiiTi 

Under the terms of the cooperative agreement, a two phase sampling 

program was undertaken over the Roosevelt Springs geothermal area. 

The purpose of the first phase was to test, the practical application 

of surface-micro layer geochemistry as a low-cost exploration method 

for detecting blind geothermal reservoirs by carrying out both 

conventional soil and surface-micro layer sampling at sites along 

traverses across the geothermal area. Multi-element analysis of the 

two sets of samples confirmed that surf"ace-microlayer material was an 

effective medium for detection of mobile elements associated with the 

hydrothermal activity. Mercury, antimony, cesium and arsenic proved 

to be particularly advantageous for use in the surface microlayer 

when compared to conventional soil samples. 

The earth's surface is covered by a microlayer of particulate 

materials that is composed of a mixture of organic and inorganic 

constituents. This surface microlayer reflects the geochemistry of 

the underlying soils, and when collected in the appropriate size 

fraction, can provide high quality and definitive geochemical 

information. The surface microlayer on exposed soils has a fairly 

obvious connection with the geochemistry of the parent soil material; 

however, it has also been discovered that particulate material 

occurring on the surface of vegetation and having an entirely 

biological origin also exhibits a chemical composition that is 

closely related to the geochemistry of the underlying soils. 

Furthermore, the surface particulate material is in contact with the 

atmosphere and is therefore exposed to oxidation, radiation, 

weathering, evaporation, photochemical reactions, and microbiological 

phenomena that are unique to the atmospheric interface. This surface 

activity provides a means of immobilizing mobile components that rise 

as gases and solutions from underlying mineralization and hydro­

carbon accumulations. In particular, the process of evaporation 
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DOE/BARRINGER RESOURCES INC COOPERATIVE AGREEMENT DE-FCO7-79IDl2062 

The Application of Soil Geochemistry to Exploration for Concealed 

Geothermal Fields; Roosevelt Springs, Utah 

SUMMARY ??•« r»..»n= i^.. _ ^^'^ s t' •- - y i ^ 
EiiTII SeSKi l i ig" 

Under the terms of the cooperative agreement, a two phase sampling 

program was undertaken over the Roosevelt Springs geothermal area. 

The purpose of the first phase was to test the practical application 

of surface-microlayer geochemistry as a low-cost exploration method 

for detecting blind geothermal reservoirs by carrying out both 

conventional soil and surface-micro layer sampling at sites along 

traverses across the geothermal area. Multi-element analysis of the 

two sets of samples confirmed that surface-microlayer material was an 

effective medium for detection of mobile elements associated with the 

hydrothermal activity. Mercury, antimony, cesium and arsenic proved 

to be particularly advantageous for use in the surface microlayer 

when compared to conventional soil samples. 

The earth's surface is covered by a microlayer of particulate 

materials that is composed of a mixture of organic and inorganic 

constituents. This surface microlayer reflects the geochemistry of 

the underlying soils, and when collected in the appropriate size 

fraction, can provide high quality and definitive geochemical 

information. . The surface microlayer on exposed soils has a fairly 

obvious connection with the geochemistry of the parent soil material; 

however, it has also been discovered that particulate material 

occurring on the surface of vegetation and having an entirely 

biological origin also exhibits a chemical composition that is 

closely related to the geochemistry of the underlying soils. 

Furthermore, the surface particulate material is in contact with the 

atmosphere and is therefore exposed to oxidation, radiation, 

weathering, evaporation, photochemical reactions, and microbiological 

phenomena that are unique to the atmospheric interface. This surface 

activity provides a means of immobilizing mobile components that rise 

as gases and solutions from underlying mineralization and hydro­

carbon accumulations. In particular, the process of evaporation 



results in the formation of a residue or coating of mineral and 

organic salts on particles exposed at the surface that can enhance 

the geochemical patterns related to micr.oseepages from mineral 

deposits, geothermal areas and hydrocarbon reservoirs. 

R 
SURTRACE equipment for sampling the surface microlayer is 

manufactured by Barringer Resources in both airborne and ground 

versions. The airborne equipment utilizes a helicopter with a 

specially designed sampling probe for continuous sampling of the 

surface particulates a t flight speeds varying between 25 and 50 miles 

per hour. For ground surveys, a portable backpack version of the 
R 

SURTRACE system, consisting of a lightweight vacuum device driven 

by a chain-saw motor, provides a convenient means of collecting the 

surface microlayer. By use of this technique, surface particulate 

samples are collected into plastic, vials over pre-determined 

intervals. Sufficient material is collected to allow for a variety 

of analytical methods to be used. Where adequate roads are 

available,, the backpack unit can be mounted on a four-wheel drive 

vehicle for spot sampling at regular intervals. 

Following on the encouraging results from the orientation survey, a 

more extensive second phase of surface microlayer sampling was 

undertaken over an area of 100 square miles surrounding Roosevelt 

Springs. All samples were analyzed for 34 elements using a variety 

of methods including induction-coupled plasma emission, ion 

chromatography and atomic absorption. Contour mapping of the survey 

data has confirme'd the importance of cesium and antimony in defining 

the leakage zones associated with faulting in the geothermal area.. 

Factor analysis of the data set has considerably enhanced the 

geochemical interpretation of the surface microlayer. 

For further information contact: Dr. W.T. Meyer 

Vice President 

Geochemistry 

Barringer Resources Inc. 

1626 Cole Blvd, Suite 120 

Golden, Colorado 80401 



> t£/A./iit/A/F ^^IS^ 9 I ' l V 7 J 7 7 - / 

ur 

PHILLIPS PETROLEUM COMPANY 
DEL MAR, CAUFORNIA 92014 
BOX 752 714 755-0131 

NATURAL RESOURCES GROUP 
Energy Minerals Division 
Geothermal Operations 

January 2, 1976 

Le-l-76GO 

U\\ 

Mr. Reid T. Stone 
U. S. G. S. 
Conservation Division 
Area Geothermal Supervisor 
345 Middlefield Road 
Mail Stop 36 
Menlo Park, CA 94025 

Dear Mr. Stone: 
7^^ 

i4i 
y ^ 

Plan of Operation/dated De-A recheck of our Proposed 
cember 29, 1975, has disclosed a number of drafting 
errors. Two wells, 13-14 snd 48-27, are incorrectly 
located on Exhibit A. The correct locations are shown 
on the attached sheets. On Exhibit B-4, the Proposed 
Drill Site Layout Roosevelt KGRA 87-28, the letter y .. 
should be omitted from the second word in the description 
of the northwest trending access road. 

Please call us if additional corrections are necessaiy. 

. Sincerely, 

Richard C. Lenzer 
Geologist 

RCL;jm 

Enclosures 

UNI¥£BSITY OF OTAH 
fflESEAilOil INSTITUTE 
EARTH SCIENCE LAB. 

i r ''t - •', 1Q7('-; 

AREA GEOTHERMAL SUi'ERVISOR'S OFFICE 
CUNStRVAllON UIVl.SiON 

' [i.s. CEdLnr.lCAL SURVEY 
VEiMLO I'ARK. CALIfUKMIA 
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PHILLIPS PETROLEUM COMPANY 
DEL MAR, CALIFORNIA 92014 >IRF/1 r *^'"^ * * 
BOX 752 714 7550131 ^ ' ' fOniERf, ; / ;^ 

P^lll/r 
NATURAL RESOURCES GROUP 
Energy Minerals Division. 
Geothermal ODOrations 

December 30, 1975 
Be-232-75GO 

Mr. Reid T. Stone 
U. S. G. S. 
Conservation Division 
Area Geothermal Supervisor 
345 Middlefield Road 
Mail Stop 36 
Menlo Park, CA 94025 

Dear Mr. Stone: 

Transmitted herewith is our proposed Plan of Operation covering the drill­
ing of the next sixteen exploratory wells on the Roosevelt KGRA, Utah. Also 
enclosed are Applications for Permit to Drill the first three of the six­
teen wells, namely, Nos. 46-10, 25-15, and 58-3. The purpose of these wells 
is to define the extent of the reservoir and determine if it is capable of 
commercial production. All of these sixteen locations will probably not be 
utilized. They are submitted to allow diligent exploration and anticipate 
possible future sites instead of submitting further operating plans during 
the exploration phase. 

The Plan and APD's describe state-of-art technology; moreover, our personnel 
have acquired considerable expertise .now in drilling exploration for the 
geothermaJ. resource. We are confident that we can explore the Roosevelt 
field in a manner consistent with maximum resource conservation, diligent 
exploration, and multiple land-use policy. 

Please call on us if additional documentation will serve to expedite the 
proposals. 

Sincerely yours, 

C. W. Berge, Manager 
Geotherraal Operations 

JJ 
Enclosures 



PROPOSED PLAN OF OPERATION'S^ (pU(^rp^ ^-frrS^— C^.s 

jfla^©=STft^ GEOTHERMAL LEASES -^ i ^ a ^ ^ - - ^ K(T^^, ^^-^-^"^ -j 

U727384,-'27385, 27386, 27387, ^ , 

/ y ^ • X / Tn h^tt^^-^ 

..'2,7388, 273,89, 27390, 2^392, 2̂ 3-93 " ^ 

December 29, 1975 



PROPOSED FLAN OF OPERATIONS, R30SEVELT KGRA, UTAH 

In accordance with 30 CFR 270.34t the .Phillips Petroleum Company submits the following 

proposed plan of operation as required. 

Attached map "Exhibit A", shows topography of the leased land and surrounding lands, 

drairiage pattems, present road and tract locations, proposed road and tract locations, 

and proposed well locations. 

This map was prepared from the foUovrLng materials: 

1. The topography and drainage pattems are located on four 7-^ minute USGS topo­

graphic quadrangle maps (Minersville 2 NE, Black Rock 3 SE, Black Rock 3 Svr, 

Ranch Canyon) at a scale of 1:24,000. , 

2. Lease tracts were plotted frora BLM MT Plats, 

3. Present roads and trails not originally included on the topographic maps 

were identified frora aerial photographs flovm for the University of Utah on 

October 10, 1974 by Olympus Aerial Surveys Inc., Salt Lake City, Utah 84II5. 

The follovring exploration plan is proposed by the Phillips Petroleura Company on leased 

Public Domain land within the Roosevelt KGRA, 

I. Phillips proposes to perform the following exploration operations; 

1. Exploratory Drilling Phillips proposes to drill up to sixteen exploratory wells 

at locations shown on Exhibit "A" to test for geothermal resources production'on 



leased land. As of December 1, 1975, five wells (9-1-, 3-1, 54-3, 12-35, 13-10) 

have been drilled on the leased lands at locations shown on Exhibit "A". Well 

9-1 was dry; wells 54-3, 3-1 and 13-10 appear capable of commercial production; 

and well 12-35, while not a dry hole, may not be capable of coramercial production. 

We are presently drillijng well 82-33. 

The sixteen well proposal is designed to test reservoir, size by means of limited 

step outs in sequence from completed wells capable of com-raercial production. With 

such a plan, the drilling of one or more dry holes in the sequence would result in 

a temporary suspension, of drilling operations and a reevaluation of the.drilling 

program. Should prospects'of success diminish below a level acceptable to the 

Phillips Petroleum Company, the remaining wells v;oiiLd not be drilled. It is 

mutually understood that our request for permission to drill these sixteen ex­

ploratory wells does not constitute a firm obligation on the part of the Phillips 

Petroleura Company to actually drill same. 

Drilling v/ill be conducted in early 1976, conditional on obtaining the follov.dng: 

(1) Approval by the Area Geotherraal Supervisor of the plan of operation ajid the 

applications for permit to drill,. (2) approval by the State of Utah V/ater En­

gineer, (3) constjTuction or improvement as necessary of access roads, lateral 

ixjads, and drill site locations, and (4) drilling equipment and auxiliary equip­

ment and services. 

II. Drilling Proposal: 

1, Phillips proposes to drill up to sixteen -6000 foot exploration wells at the 

locations shovm on Exhibit "A". Placement of the equipment at each location is 
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shovm on plats attached as Exhibits "B-l" through "B-I6". 

2, Well locations given in feet and direction from the nearest section or tract 

lines are listed below by lease number. 

Lease No. U-27384 

Well Nujnber Exhibit Number 

Well 44-27 B-11 Section 27, T26s, R9W, SLM. 2519.34' S along 
section line and 2012.61' E at right angles 

• to said, line froraNVI comer of section 27. 

Well 48-27 &-6 Section 27, T26S, R9VJ, SLM. 2137.36' E alc.ng 
section line and 205.59' N at right angles to 
said line from the SV/ comer of section 27. 

Well. 22-28 • B-I4 Section 2S, T26S, R91\', SLM. 11^7.92' E along 
section line and 74I.I8' S at right angles to 
said line frora the W/ comer of section 2S. 

Well 54-28 B-5 Section 28, T26S, R91-J, SIM. 2269.85' VJ al^ng 
section line and 2155.93' S at right angles to 
dai.d line frora the NE corner of section 23, 

Well 84-28 B-10 Section 28, T26s, R9W, SLM. 2163,56' S along 
section line and I4S.96' W at right argles to 
said line from the NE comer of section 23. 

Lease No. U-27384-

Well 87-28 B-4 Section 23, T26S, R9'.'/, SLM. 1252.47» N alcr„3 
section line and 150.19' VJ at right angles to, 
said line from the SE comer of section 23. . 

Lease No. U-27386 

Well /f2-33 B-,12 Section 33, T26S, R91"J, SLM. 2076.25» E along 
section line and I309.G4' S at right angles to 
said line from the NVJ comer of section 33. 



Lease No. U-27386 . 

V/ell Niiraber . Exhibit Number 

Well 58-3 B-l Section 3, T27S, R9W, SLM. 2646,44' W along 
section line and 197.91' N at right angles to 
said line frora the SE comer of section 3» 

Well 82-4 • . B-13 Section 4, T27S, RW, SLI-I. II46.6O' S along 
section line and 266.09' V/ at right angles to 
said line from the NE comer of section 4. 

Lease No. U-27388 

Well 57-8 B-15 Section 8, T27S, R9W, SLM. 2910.33' E along 
section line and 915.44' N at right angles to 
said line from the SV/ comer of section 8. 

Lease No. U-27389 

Well 4^10 B-2 Section 10, T27S, R9i'/, SLM. _ 1710,05' N alon^ 
section line and 2553.40'E at right angles t o 

> said line from the SV/ comer of section 10. 

Well 83-10 B-7 Section 10, T27S, R9i'/, SUI. 1854.95' S along 
section line and 369.90' W at right angles to 
said line frora the NE corner of section 10. 

Lease No. U-27390 

Well 5^20 B-16 Section 20, T27S, R9\'/, SLM. 2822,23' S along 
section lino and 2303,47' W at right angles to 
said line from the NE corner of section 20, 

Lease No, U-27392 

Well 13-14 B-8 Section I4, T27S, R9̂ >/, SLt4, 1944.02' S along 
section line and 6O.3I' E at right angles to 
said line frora the NW comer of section I4. 



Lease No. U-27392 

Well Niimber Exhib.it Number 

Well .25-15 B-3 Section 15, T27S, R9V/, SLM. 2719.06' S along 
section line and 1094.26' E at right angles to 
said line from the NV/ comer of section 15. 

Well 31-15 B-9. Section 15, T27S, R91-/, SLM. 1525.68' E along 
section line and 470.17' S at right angles to 
said line from NV/ comer of section 15. 

3. Well sequence. Anticipated well sequence if all wells are successfully com­

pleted as producers is as follows: 

1.) 58-3 Lease U-27386 

27) 4^10 Lease U-27389 
3.). 25-15 • Lease U-27392 
4.) 87-28 Lease U-27384 

' 5..) 54-28 Lease U-27384 
6.) 48-27 Lease U-27384 
7.) 83-10 Lease U-27389 
8.) 13-14 Lease U-27392 
9.) 31-15 Lease U-27392 

10.) 84-28 Lease U-27384 
11.) 44-27 Lease U-27384 
12,) 42-33 Lease U-27386 
13.) 82-4 Lease U-27386 
14.) 22-28 Lease U-27384 
15.) 57-8 Lease U-27388 
16.) 55-20 Lease U-27390 

III, Existing and planned access and lateral roads, 

The road net with proposed well locations is shovm on Exhibit "A". Existing roads 

will be used with one exception for access to all the wells. The single exception 

reqvdres the construction of 9OO feet of new road. All access roads have been 

classified into three types: 

http://Exhib.it


Type, 1 - Existing, improved access roads. These are either county roads or 

roads improved by Phillips as part of operations in the Exploration Plan re­

cently completed. To aid identification, this road;type is colored yellov/ 

on Exloibit "A" and labeled with the number 1. 

Type 2 - Existing, unimproved access roads. These are tracks or trails and 

require some degree of improvement for utilization, as access roads. This type 

is shovm-in green on Exhibit "A" and each segment is given the number 2 

followed by a hyphen and an alphabet letter for identification. 

Type 3 - New access road. Construction of a short segnient of road is necessary 

to.provide access to a well site in an area devoid of preexisting roads. This 

road type is colored blue and is designated v;ith the number 3 on Exliibit ".V. 

All necessary road iraprovements and nev; constiniction v/ill comply with specific£.-tions 

set by the BU'I as specified in section 9113 BLM manual. 

As specified in each geothermal lease, an approved com.petent archaeologist has ex-

arained the lands to be disturbed. His report, pro-viding an inventory and evaluation 

of archaeological and historical values is included as Exhibit "C". Phillips Pet­

roleum Corapany is prepared to follow the recommendations of the consulting arc;":?,oo-

logist. 

General access to the drilling sites frora the pipe and equipment storage yard at 

Milford vdll be by Utah State Highway 257 and by the system of county and BK-l roads 

improved as part of the pre-vious plan. 
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The access roads to each v/ell site are described in the following paragraphs. 

V/ell 57-8 (T27S, R91'/, Sec.8) Lease U-273_8_8 

The v/ell site is adjacent to the county road. No improvements are required. 

Well 55-20 (T27S, H9'.'J, Sec.20) Lease U-27390 

Access to the v/ell site is by county road, improved dirt road, and unimproved road 

labeled 2-A on Exhibit "A". Length of road 2-A needing.improvement is 10,200'. 

Well 13-llv (T27S, R9'.7, Sec.15) Lease U-27392 

Access is by county road and imimproved road 2-B, Length of 2-B needing improve­

ment is 9300'. 

Well 31-15. (T27Sr R9W,, Sec. 15) Lease U-27392 , 

Access is by county road and -unimproved road 2-B. Distance on road 2-B from 31-^5 

to county road is 4OOO'. 

Well 2^15 (T27S, R9"/.', Sec, 15) Lease U-27392 

The well site is reached by county road, and imimproved roads 2-B and 2-C. Length 

of 2-C requiring improvement is 250O', 

V/eU 46-10 (T27S, R9V/, Sec,10) Lease U-27389 

Access is by county road and unimproved road 2-C or alternately by, county road, ar.c 

unimproved roads 2-B and 2-C, Total length of 2-C requiring improvement is ^OCC. 

V/ell 58-3 (T27S, R̂ r/i Sec.3) Lease U-27386 

The well site is adjacent to county road and improved dirt road; therefore no road 

improvements are necessary. 

Well 83-10 (T27S, R?,-/, Sec, 10) Lease. U-27389 

Access is by county road, and unimproved roads 2-C and 2-D, 2500' of road 2-D 

requires improvement. 



WeU 82-4 (T27S, R9".'J, Sec.4) Lease U-27386 

Two access routes are planned. One route connects the improved access roads going 

to well 9-1 with the imimpixDved roads 2-E, 2-F and the short segraent of nev/ road 

construction 3. The second route uses nev/ road 3, unimproved roads 2-F and 2-E 

and connects v/ith the access roads to well Roosevelt KGRA 3-1. 10,000 feet of 

road iraprovements are required: 3,000 feet on road 2-F; 7,000 feet on road 2-E. 

Nev/ construction totals 900 feet. 

Well 42-33 (T26S, Ry.-J, Sec.33) Lease U-27386 

Access to the well site is by county road and iraproved dirt. road. No additional 

improvements are required. 

Well 54-28 (T26S, R9'.v, Sec.28) Lease U-27384. 

and 

V/eU 22-28 (T26S, Ry,-/, Sec.28) Lease U-27384 

Both wells are located adjacent to .xmimproved dirt road 2-1 v/hich connects v/ith 

the county road system. 18,000 feet of road 2-1 requires improvement, , 

Well 87-28 (T26S, T>..7.'J, Sec.28) Lease U-27384 

and 

V/ell 84-28 (T26S, R9'./, Sec.28) Lease U-27384 

Both wells are located adjacent to vinimproved dirt road 2-J, Access to wells is 

by county road, iraproved dirt road, and unirapi-oved roads 2-H and 2-J. Lengths of 

2-H and 2-J to be iraproved are 6OOO feet and 3OOO feet respectively. 

Well 48-27 (T26S, R?//, Sec.27) Lease U-27384 

and 
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Well /t4-27 (T26S, R9W, Sec,27) Lease U-27384 

Access is by county road, improved dirt road, and xmimproved roads 2-H and 2-G. 

The v/ell sites are adjacent to road 2-G. Improvement of road 2-G for a distance 

of 5000 feet is required. 

^ * Location and Source of V.̂ ater Supply and Road Building Material 

Water for construction and all associated operations, v/ill be purchased from the 

city of Milford, Utah and trucked to the drilling sites. 

Road building material v/ill be purchased from county of Beaver sources. 

V» Location of Camp Sites, Air Strips and Other Supoortinĝ F̂acJ.li.ties 

No camp sites or air strips are proposed. Arraiigements for an equipnent. storage 

• yard at Milford have been completed, 

VI, Other Areas of Potential Surface Disturbance 

Other than road improvements and dxd.ll pad preparations, no other areas of potential 

surface disturbance are planned or can be foreseen at present. The pediment, where 

all proposed operations are planned, slopes gently to the west. Slope angles range 

from 2 to 10 over much of the area. Steeper slopes are encoimtered along the sides 

of washes, draining the pediinent; however, these are rarely more than a few feet or 

tens of feet in relief. Mass-movements, such as landslides, vd.ll not present a 

significant hazard to operations on the pediment, • 

http://dxd.ll
http://vd.ll
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VII, The Topographic Features of the Land and the Drainage Pattems 

Topographic featvires and drainage pattems are depicted on Exhibit "A" a composite 

map made from four USGS 75- minute topographic maps (Minersville 2 NE, Black Rock 

3 SE, Black Rock 3 SW, Ranch Canyon), ^ 

VIII, Methods for Disposing, of VJaste M;iterial 

At each well site, fluids will be contained in a reserve pit located adjacent'to 

the,pad. The reserve pit v/ill be a gel-sealed earth reservoir, the surfaces of 

which being dressed vri.th -1: pound per square foot of drilli-ng type natural ben­

tonitic clay gel. 

Fluids not salvaged for use on subsequent v/ells will be confined in the reser/e 

pit. The suspended solids will be allowed to settle. The f.luid ̂ fill -then be 

picked up by vaccuum truck and used to maintain the county roads. If salt ha.-. 

been added to the drilling fluids, or if geothermal reservoir water is diverted 

into the reserve pit, the contained fliiids v/ill be evaporated to dryness. 

The dry reserve pit will be reclaimed and drill cuttings, raud and any salt 

residue will be buried. Garbage and foreign debris will be disposed of at 

an authorized dump site, 

XI. Protection of the Envi.ronment 

This section describes the measiires proposed to effectively minimized environ­

mental damage and conduct operations in a manner consistent with rules and re­

gulations and specific actions required by the Authorized Officer regarding 

prevention and control of: 
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1, Fire 

1. Fire fighting equipment will be located at the sites of proposed 

operations, 

2, Vegetation on the drill site location will be cut back, 

3. Every reasonable effort will be made to prevent, control or suppress 

any fires started on or near lands occupied by Phillips by taking in.itial 

attack action, including making available such construction equipment and 

maintenance forces that are available, 

4, The authorized officer shall be informed as soon as possible of all 

fires in the lease area, 

2, Soil Erosion 

1, Due care shall be exercised to avoid scarring or renioval of ground 

vegetative coyer, 

2, Vehicular travel shall be confined to roads and trails. Any up­

grading of roads shall be made in accorxlance v/ith BU:i road standards v;hich 

may include ditching, draining, culverts and graveling or capping of the 

ixjad bed. 

3., Activities employing wheeled or tracked vehicles v/ill be conducted 

to minimize surface damage. 

4, Distiirbed areas shall be restored by shaping the surface to as near 

as possible to the original form and reseeding with a mixture of 4 lbs. 

crested wheatgrass, 2 lbs, yellow sweet clover, nomad or alfa3.fa, and. 2 

lbs, bitter brush seed per acre. Application v/ill be by drill and v.'ill 

be made during the period from October 1 to November 30, 
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5, Reserve pits will have a siurrounding berm to prevent overflow. 

3. Pollution of Surface and Groxmdv/aters 

1, No surface water protection is required diie to a lack of permanent 

streams or springs in the area of proposed operat.ions, 

2, The well will be cased to prevent contamination of the principal 

groundv/ater aquifers, 

3, The reserve pits v/ill be lined with a mud gel to prevent leakage of 

well fluids into imderground v/aters. 

4, During testing, all produced fluids will be confimed in gel sealed 

test pits, 

4. Damage to Fish and V.'ildlif e 

1, Unattended reserve pits containing fliiids v/ill be fenced to keep 

out livestock and wildlife, 

2, Surface disturbance m.11 be kept to a minimiun to limit destruction 

of wildlife habitat, 

3, Well discharge lines v/ill be directed away from nearby vegetation 

to prevent injury or contamination, 

5. Noise and Air Pollution 

1. Phillips shall control noise levels and air emissions from operations 

.in accordance vrith federal and state noise emission and air quality stan­

dards and any applicable loccil air quality or noise emission standards. 



2, During reservoir tests, muffling devices shall be used to keep noise 

emissions at or below the level required by the authorized officer, . 

6. Hazards to Public Health and Safety 

Pliillips v/ill regulate access, vdth approval of the Supervisor, in those 

areas where unrestricted access would unduly interfere v/ith operations 

under the lease or v;ould constitute a hazard to hea.lth and safety. 
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An Archeologica l Sampling' Survey in the Esca lan te Valley 
of Wes te rn Beaver County, Utah 

This r epo r t s u m m a r i z e s an a rcheologica l su rvey conducted on 
the ea s t e rn side of the Esca lan te Valley approx imate ly t e n m i l e s 
no r theas t of the town of Milford in the -western half of Beaver County, 
Utah, The federal ly owned lands subject to this stud-y a r e admin i s t e r ed 
by the Cedar City Dis t r i c t of the Bureau of Land Management . The 
la>nd is cu r ren t ly under lease to the Phil l ips P e t r o l e u m Company for 
the purpose.of exploring the geo the rmal potential of the a r e a . It was in 
behalf of the Phil l ips Cornpany that this survey was conducted. The 
work was authorized by Depar tment of the In te r ior Antiquit ies P e r m i t 
No. 75-EM-028 and by Utah State Antiquit ies P e r m i t No. 154. 

Represent ing an extension of a rcheo log ica l su rvey work previously 
c a r r i e d out b-y personne l of the Bureau of Land Management and by 
m e m b e r s of the Depar tment of Anthropology at Br igham Young-Universi ty, 
the ass ignment in this ins tance called for an a rcheo log ica l SLirvey of 16 
d r i l l pad s i tes of 10 a c r e s each and an examinat ion of the m a r g i n s of 
approximate ly 11 mi les of exist ing roads .which a r e to be redeveloped as 
a c c e s s roads to the proposed dr i l l ing s i t e s . 

The effect of the p ro jec t r e q u i r e m e n t s was to c r ea t e an occas ion 
for a random sampling su rvey . Within this f ramework , the d r i l l pads 
m a y be r ega rded as s m a l l quadra t s while the surve-y of the roads c r e a t e s , 
in effect, long and ve ry na r row t r a n s e c t s . The su rvey was r andom in 
the sense that the a r e a s studied w e r e se lec ted by explorat ion geologists • 
on the bas is of c r i t e r i a that appear to be unre la ted to va r i ab les affecting 
p reh i s to r i c se t t l ement or u s e . A degree of sample s t ra t i f ica t ion within 
the l imits of the eas t bench a r e a is achieved in the fact that the project 
design placed 5 of the 16 pads in zones of mixed juniper-p inon and sage 
b rush while the r e m a i n d e r a r e in open a r e a s dominated by sage b rush . 
Approximate ly 5 of the 11 mi les of road a r e in the juniper-p inon zone. 

In the en t i re projec t a r e a the gradient ranges from 3 to 10° in a 
decline to the wes t . This var iab le does not appear to c o r r e l a t e with any 
e lement of p r eh i s to r i c u s e . The elevation of the dri l l ing s i tes extends 
f rom a low of just over 5500 feet at Pad 14 to a high of sl ightly m o r e 
than-6200 feet at Pad 7 in Litt le Cedar Cove . All road r igh t -of -ways 
fall within this e levat ional r ange . 
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The project a r e a divided into nor the rn and southern s e c t o r s , bo 
in t e r m s of the local t e r r a i n and in t e r m s of the a r b i t r a r y su rvey . Th 
en t i re nor thern sect ion of the survey a r e a is contained within T26S, 
R9W while the southern unit is confined to T27S, R9W. The two a r e a s 
a r e a l so separa ted by Hot Spring Washf" a deeply en t renched in te rmi t t an t 
w a t e r c o u r s e which effects a r a the r s teep wes t e r l y descent f rom the 
Minera l Mountains to the floor of the Esca lan te Valley where it joins the 
channel of the no r the r ly flowing Beaver R ive r . 

Substant ial evidence ex is t s that , by Great Basin s t a n d a r d s , p r e ­
h i s to r i c inhabitants or u s e r s of the a r e a could re ly upon abundant 
wa te r r e s o u r c e s . P r i o r to its modern d ivers ion , the Beaver River 
mainta ined a year around flow except in the d r i e s t par t of some wea ther 
cyc l e s . F u r t h e r , the Beaver Bot toms, some 12 mi les nor thwest of the 
p ro jec t a r e a , was s t i l l m a r s h l a n d at a t ime within the m e m o r y of the 
older r e s iden t s of the a r e a . Indications a r e that it was a lake of fluctuating 
levels up to the t ime of European se t t l ement . 

The m i n e r a l content of the water coniing f rom a number of hot 
spr ings in the vicinity a p p e a r s to have rendered it unfit for cul inary or 
a g r i c u l t u r a l use . At the s a m e t ime , however , both the w e s t e r n slope of 
the Minera l Mountains and the floor of the Esca lan te Valley w e r e once 
dotted with a cons iderable number of usable spr ings of subs tant ia l flow. 
As late as the ea r ly 1950s, for example , a group of spr ings S r n i l e s south 
of Milford susta ined a hydrophylic envi ronment of perhaps 10 to 15 a c r e s . 

Local f a r m e r s tend tb discount postulated c l imat ic cycles when these 
a r e offered as an explanation for the s t i l l -dec l in ing number of s p r i n g s . 
The loss of spr ings is genera l ly a t t r ibu ted , and apparen t ly with some good 
r e a s o n , to the l ong - t e rm use of pump wells for i r r i ga t ion which has r e ­
sulted in a subs tan t ia l lowering of wa te r t ab le s . 

In t e r m s of p reh i s to r i c ' u se , at leas t , the mos t unique and significant 
n a t u r a l feature of the a r e a is the extensive range of obsidian deposi ts 
found in the wes t e rn canyons of the Minera l Mountains. These deposi ts 
appear to have been a major sou rce of prized lithic raw m a t e r i a l s which 
would have a t t r ac t ed man to the a r e a even without the we l l -wa te red envi rons , 

* Negro Mag Wash ' 



While the deposi ts have a cons iderab le nor th - sou th d i s t r ibu t ion , 
the mos t impor tan t and mos t s t r ik ing par t of the feature is found in 
Wild Horse Canyon where extensive ledges of the shinning, black g lass 
a r e to be seen above talus s lopes of flakes and cores that appear to be 
the r e su l t of many cen tur ies oi human exploitat ion. Fu tu re r e s e a r c h 
wil l doubtless d e m o n s t r a t e that ut i l izat ion of this m a t e r i a l was spa t ia l ly 
as well as t empora l ly ex tens ive . So impor tan t has the Wild Horse 
Canyon q u a r r y s i t e , 4 2 - B e - 5 2 , come to be r e g a r d e d , s teps have been 
ini t ia ted to place it on the National Reg i s t e r of Hi s to r i c P l a c e s . 

Although the obsidian "mother l o d e , " is ea s t of the project a r e a , 
it affects s i tes within both the no r the rn and southern segments in ways 
that d i rec t ly affected p reh i s to r i c u s e . Over much of the eas t bench of 
the .Esca lan te Valley, pa r t i cu la r ly in the regions belovv the mouths of 
Wild Horse and Ranch Canyons, the al luvial effluence conta ins , in 
addition to soil and g ran i t i c g r a v e l s , s t r e a m w o r n obsidian nodules in 
g rea t abundance. When weathered by na tu ra l f o r c e s , the nodules a s sun ie 
a ma t t e black appearance analagous to that observed on nodules of some 
of the dense r basa l t s noted in a r e a s fa r ther south. 

Deposits of these obsidian nodules cover extensive a r e a s that often 
a t ta in an extent of s e v e r a l hundred a c r e s . The p resence of f lakes , c o r e s , 
and occas iona l a r t i fac t f ragments in these a r e a s of nodular concentra t ion 
a rgues that at least some of the p reh i s to r i c peoples made perhaps as much 
use of the eas t bench secondary deposi ts as they did of.the m o r e d r a m a t i ­
cally abundant obsidian sourceis up the canyons. This fact is of c r i t i c a l 
impor t ance to the pa t te rn of s i te location within the survey a r e a . 

METHODOLOGY 

The r e q u i r e m e n t s of the survey involved an intensive examinat ion 
of each of the 16 proposed dri l l ing s i tes located as shown on the accompany­
ing m a p . The a r e a of each pad was to encompass 10 a c r e s of land to take 
the fo rm of a square 220 ya rds (201. I 6 8 m . ) on each s ide . The posit ion 
of each 10 a c r e quadra t .was de te rmined fronn the location of the dr i l l 
point m a r k e r previously placed at each s i t e . In so far as poss ib le , the 
quadra t was laid out so that the d r i l l point was exact ly cen te red . In 



cases where d r i l l m a r k e r s w e r e less than 110.yards f rom a road, the 
m a r k e r was cen te red on the axis pa ra l l e l to the road and then the axis 
perpendicular to the road was marked off using the road as the base 
l ine . This adjustment w a s m a d e because the company r ep re sen t a t i ve 
indicated that none of the pads -k^ould be laid a c r o s s existing r o a d s . 
Pads a l r eady graded in the e a r l i e r phase of this project have adhered 
to this p r inc ip le . 

The road r igh t -of -ways surveyed a r e a l so m a r k e d on the accompany­
ing m a p . In a l l c a s e s , the proposed road development is to follow the 
route of existing r o a d s . Although not r egu la r ly mainta ined, al l of the 
roads examined have , at some t ime in the past , been graded . The 
Phi l l ips Pe t ro leurh Connpany does not ant ic ipate widening these roads 
but wi l l , r a t h e r , concent ra te on improving exist ing s u r f a c e s . Road 
improvemen t s completed at the t ime this survey was conducted w e r e 
found to have conformed to this s t andard in every ins tance obse rved . 

Dr i l l s i te a r e a s w e r e examined by a four m e m b e r t e a m c r o s s i n g 
each unit at 15 yard i n t e r v a l s . Art i facts r e c o v e r e d as random finds 
under conditions that did not suggest the exis tence of a si te were col lected 
at each pad and a r e r eco rded as coming from that a r e a . Sites found on 
pads have been r eco rded with r e fe rence to one of the corner points of each 
q u a d r a t and they a r e a l so located to the n e a r e s t 1/16 o f a sec t ion . 

Survey of the roads was accompl ished by a single w o r k e r walking 
each rou te , a l l of which have been flagged, at a d is tance of f rom 2 to 3 
m e t e r s of each side of the. road . This provided intensive coverage of a 
s t r i p 5 m e t e r s wide on each side of a l l roads surveyed . Sites d i scovered 
during the road surveys a r e located to the n e a r e s t 1/16 of a sect ion and 
a r e a l so plotted in ternns of m e a s u r e d yards f rom readi ly identifiable 
po in t s . - These points a r c usual ly in te r sec t ions with other r o a d s . 

The survey produced a total of 12 s i tes of identifiable p r e h i s t o r i c 
ac t iv i ty . Of t h e s e , 5 w e r e found in the southern sec tor of the project 
a r e a while the remaining 7 were located in the nor thern unit. Bas ica l ly , 
a l l s i t e s proved to be lithic s c a t t e r s indicat ive of quarrying a n d / o r flaking 
a c t i v i t i e s . In two ins tances a concentra t ion of obsidian flakes in coi-nbi-
nation with a few Southern Paiute she rds suggested the possibi l i ty of a 
camp s i t e . As will be noted below, further invest igat ion ruled out the 
camp possibilit-y and prompted the conclusion that each s i te r ep re sen t ed 
a secondary deposi t of m a t e r i a l f rom higher ground to the eas t . 



A r e c o r d s s e a r c h for s i t e s previous ly r eco rded in the sec t ions of 
land involved in this study was requis i t ioned from the office of the State 
Archeolog is t . The s e a r c h produced the r e c o r d s of 27 s i tes within the 
a r e a . Of these-, 11 w e r e plotted by the Bureau of Land Management 
personne l and 16 w e r e r eco rded by a Br igham Young Univers i ty su rvey 
t e a m . These s i tes a r e m a r k e d on the accompanying map and al l a r e 
l is ted in an appendix.to this paper . Of this n u m b e r , only s i t e s 4 2 - B e - l l 6 , 
118, and 121 proved to be directl-y, involved in the project a r e a . These 
s i t e s wil l a l so be evaluated along with those r eco rded during the cour se 
of the c u r r e n t pro jec t . 

One methodological innovation for the SUSC a rcheo log ica l su rvey 
group should be noted. Following d i scuss ion with officers of the Bureau 
of Land Management , it was decided that a ,p rocedure Of min ima l si te 
tes t ing should be incorpora ted into the or iginal su rvey . This was accom--
plished through the excavat ion of " p r o b i n g , " holes 30 cm, squa re which 
w e r e c l ea red to depths ranging from 20 to 30 cm. The ac tual depth of 
these probes and the number to be used in the examinat ion of each si te 
i s , of c o u r s e , to be de t e rmined by an a p p r a i s a l of on-s i t e condi t ions. 

A number of cons idera t ions prompted the expe r imen ta l addition of 
th is s t ep . F i r s t , it affords an expanded dimension of knowledge in si te 
r epor t ing f rom which to base recommenda t ions for addi t ional work. It 
a l s o makes possible for m o r e expedit ious move from the or ig ina l si irvey 
to extensive test ing or excavat ion where needed. Such a method shows 
p r o m i s e of at leas t a pa r t i a l e l iminat ion of a middle s tep and thus reduces 
the t ime needed to provide the client with a m o r e p r e c i s e s t a t ement of his 
future obligations to obtain the antiquit ies mit igat ion requ i red in the 
env i ronmenta l impact study. 

The SUSC group feels that the method has proven espec ia l ly valuable 
in dealing with s i tes in the cu r r en t project a r e a . All s i tes directly, re la ted 
to this phase of the projec t have , with the exception of two s m a l l Paiute 
she rd s c a t t e r s , proven to be lithic s i t e s . It is bel ieved that the use of 
the probing tes t under these conditions has been espec ia l ly valuable in 
obtaining prompt and reasonably accu ra t e si te evaluat ion. 



THE SITES 

The following is a brief descr ip t ion both of the 12 s i tes r e c o r d e d 
by the SUSC group and of the 3 s i tes re levant to this project that w e r e 
logged by e a r l i e r w o r k e r s . In each ins tance the number of probes made 
is given and the r e s u l t s of these tes t s a r e s u m m a r i z e d . All sites, in the 
project a r e a a r e plotted on the enclosed map . An evaluation of the s i t e s , 
together with r e c o m m e n d a t i o n s , concludes the paper . 

42 -Be-273 This a r e a was labeled a si te only after cons ide rab le 
indecision occasioned by difficulties of definition. Identified 
along the b o r d e r s of the proposed a c c e s s road to Pad 16 in T27S, 
R9W,, the no r the rn edge o^ the s i te was del ineated on the south 
bank of a la rge wash wliich the road c r o s s e s in the no r thwes te rn 
co rne r of the SWl/4 of Section 16. Identified only along, the road , 
the si te pas ses through the e x t r e m e sou theas t e rn co rne r of 
Section 17 and extends a c r o s s r n u c h of the NEl /4 of Section 20 
to a point 110 ya rds nor th of the. r ight angle tu rn at which point 
the road turns w e s t towards Pad 16. 

The si te a r e a , extending for 9/1,0 of a mi le on a nor th - sou th line 
and for an unknown dis tance on an e a s t - w e s t d imens ion , is one of 
the major a r e a s of secondary deposi t of obsidian. Although the re 
is some var ia t ion in the densi ty of the m a t e r i a l , i ts d is t r ibut ion 
is c l ea r ly continuous for the full d i s tance . Nodules , f lakes , and 
co res a r e even found on the banks of some six washes that c r o s s 
the road at r igh t ang les . Throughout the en t i re a r e a examined, 
the obsidian nodules a r e accompanied by the flakes and c o re s 
indicative of human act ivi ty . Four r a t h e r la rge and casual ly 
flaked knives of " t ea r d rop" form -were found together with the 
f ragment of what appea r s to be a fifth of the s a m e form. Although 
al l were found in the SWl/4 of Section 16, they w e r e not a s soc i a t ed . 
No other a r t i fac tua l evidence was r e c o v e r e d . 

A total of ten probes extending to a depth of 30 cm. in each case 
w e r e m a d e . These w e r e placed in a s e r i e s of 5 pa i r s located with 
one on each side of the road at 5 of the high points between w a s h e s . 
No evidence of midden was found in any of the t e s t s but 7 of the 
probes exposed e i ther flakes or co res at depths of between 10 
and 20 crri. 



42-Be-274 (NWl/4 of S E l / 4 of Sec . 20,. T27S,R9W). The en t i re 
quadra t of Pad 16 shows evidence of f laking.activi ty. However , a 
wash en te r s the pad a r e a near the e a s t e r n end of the sou thern 
boundary and curves to the west to exit the unit at about the mid 
point on the w e s t e r n boundary. Obsidian nodules appear to con­
cen t ra te mos t heavily in the a r ea to the south and wes t of the wash 
while co res and flakes a r e m o r e common to the nor th and to the 
eas t . Evidence of flaking act ivi ty does occur on the southern par t 
of the pad, however . Although.two or th ree flakes might be c l a s sed 
as blades f rom p repa red c o r e s , no ac tua l a r t i f ac t f r agment s w e r e 
found. Six probes w e r e cut to a 30 cm. depth in randomly spaced 
pa i r s in the nor thwes t , southwest , and southeas t q u a r t e r s of the 
pad. While no midden was found, flakes and s m a l l co re s were 
noted to a depth of 20 cm. 

42-Be-275 (SWl/4 of NWl/4 of Sec . 14, T27S, R9W). Located in 
the no r theas t qua r t e r of Pad 8, the si te is s i tuated in,what w a s , before 
chaining, a mode ra t e ly dense juniper-p inon stand combined with some 
sage b rush and g r a s s . An obsidian point f ragment a s soc ia t ed with 
a s m a l l c lus te r of flakes seemed to indicate a s i t e . It was thought 
that the m a t e r i a l might have worked out from the a r e a around the 
base of an uprooted t r e e . F u r t h e r eas t in the pad, th ree .small Paiute 
she rds and a sloping shouldered Pinto point were r ecove red as random 
finds. A tes t probe in the a r e a of flake concentra t ion failed to produce 
any sign of a camp si te while another probe set at a m o r e e a s t e r l y 
point on the pad s i m i l a r l y failed to produce cul tura l evidence. It 
should be noted that Be-117, 256, and 257 a r e al l located up slope 
f rom Be-275 . Although none of these other s i t es yielded a la rge 
a s s e m b l a g e , they point to the possibi l i ty that Be-275 was formed by 
a secondary deposi t of cu l tu ra l debr i s f rom other s i t es at h igher 
l eve l s . 

4 2 - B e - l l 6 (SEl/2 of NWl/4 of Sec . 15, T27S, R9W). Recorded 
e a r l i e r by BLM w o r k e r s , the si te r epor t noted obsidian d e t r i t u s , 
worked "s tone s l a t e , " and quar tz i te nodules . R Crcxaminat ion of 
the s i te failed to produce obsidian or s la te but some of the apparen t 
quar tz i te was much in evidence. It seemed to the su rvey t e a m that 
the m a t e r i a l observed e a r l i e r had been in the p roces s of a downhill 
movement along a sma l l d ra inage . Quar tz i te s in i i l a r to that in the 



8 

si te a r e a was noted oh the slope of a shoulder or spur r idge that 
jutted nor th jus t to the southeast of the s i t e . Cul tura l d e b r i s 
noted by BLM w o r k e r s covild not have come d i rec t ly down the 
slope from, the r idge s ince a shallow wash in tervened between the 
r idge and the s i t e . Inspection revea led , however , that the m a t e r i a l s 
could have gone down the e a s t e r n slope of the spur and then c a r r i e d 
around it to the nor th within the wash to be deposi ted in the s i te 
a r e a during per iods of heavy ra in . The fact that an obsidian flaking 
s ta t ion was identified on the r idge (see below) lent some c redence 
tp the t h e s i s . No probes w e r e made at this s i t e . 

42-Be-284 (SEl/4 of NWl/4 o f S e c . 15, T27S, R9W). The si te 
r e s t s on a r idge or spur at a point just southeas t of 4 2 - B e - l l 6 . 
The top of the r idge is compara t ive ly level but cut into segments 
by l inear s t r i p s of what s e e m to be the edges of a t i l ted grani t ic 
up thrus t . Some highly impure c ryp tocrys ta l l ine nodules w e r e 
noted on the lower s lopes . The r idge top provided good, level 
a r e a s for work or for cannping between the grani te a l ignmen t s . 
The a r e a was covered with some sage b r u s h and a s ca t t e r ed or 
open juniper-p inon s tand. A decomposed grani te grave l covered 
the su r face . Cul tu ra l evidence was l imited to a s ca t t e r of modera t e ly 
l a rge obsidian f lakes . Since the s i te was not th rea tened by any 
planned act ivi ty in the a r e a , no probes w e r e made . 

42 -Be-118 (NEl/4 of NWl/4 of Sec . 15, T27S, R9W). The BLM site 
r epo r t notes that this s i te is "Located on the pe r iphery of a s m a l l 
a r royo . leading oxit of Big Cedar Cove, a s m a l l quantity of chipping 
d e t r i t u s , a fa i r ly l a r g e r n e t a t e f ragment , and a large charcoa l and 
ash deposi t was obse rved . The burned m a t e r i a l could be , however , 
r e cen t , a function of burning after chaining. . . " While the nictate 
fragnnent was absen t , the s a m e or other t r ans i en t obsidian flakes 
w e r e noted. F u r t h e r , the burned a r e a s were examined in probes 
to a depth of 30 cm. The BLM r e p o r t did not note that the cen te r 
of each of the burned a r e a s (there were actual ly s eve ra l within a 
compass of froi-n 150 to 200 feet) a smalLmound 10 inches high and 
about 4 feet in d i ame te r is to be seen. P robes revealed that the 
evidence of burning penet ra ted only 1. 5 cm below the sur face but 
that it extended for an a r e a of, some 5 or 6 feet around the mounds . 
The burning influence does not appear to have penet ra ted any deeper 



into the mounds although this should perhaps have been the case if, 
as is h e r e a s s u m e d , the burning re su l t s f rom recen t chaining work . 
In p re sen t pe r spec t i ve , the burned a r e a s a r e thought to r e p r e s e n t 
the e l iminat ion of t r a s h accumtilated during chaining while the 
mounds a r e evidence of the gathering together of the last s m o u l d e r ­
ing f ragments which w e r e covered with soi l as a p recau t ionary 
m e a s u r e at the end of the p r o c e s s . 

4 2 - B e - l 2 i ; (SWl/4 of NEl /4 of Sec, 10, T27S, R9W), Also r eco rded 
by the BLM, the s i t e , plotted on the Adamsvi l le 15" quadrang le , 
p laces it near the s t a r t of a road extending to the eas t into Lit t le 
Cedar Cove. Although this road a l so appea r s on the m o r e recen t 
Minersv i l le 2 NE 7. 5" Quadrangle (proof only), no t r a c e of the road 
was found. Examinat ion of this genera l a r e a as well as the a r e a 
around the junction of the Lit t le Cedar Cove Road now in use some 
300 ya rds to the nor th , failed to produce any evidence of a flaking 
a r e a . The su rvey group a s s u m e s that this is s imply indicat ive of 
the e p h e m e r a l na ture of secondary depos i t s . 

42-Be-276 (Midpoint, NEl /4 of Sec . 10, T2-7S, R9W). The si te is 
located 420 ya rds eas t of the s ta r t ing point of the acces s road to 
Pad 7 in Lit t le Cedar Cove . The act ivi ty a r e a is identified by a 
l ibera l s ca t t e r of flakes over an a r e a of some 65 ya rds pa ra l l e l to 
the road and extending nea r ly 50 yards up the slope on the base of a 
r idge on the nor th side of the road . Above the point of the flake 
s c a t t e r , the slope s teepens and the flakes become ve ry r a r e . It 
appeared to be possible that the flakes may have washed down from 
the top of the r idge where a gently sloped grave l a r e a appea red to 
p r o m i s e a good camp s i t e . No flakes w e r e found at the top of the 
r idge , however . The a r e a of flake concentra t ion at the base of the 
r idge is in a modera te ly dense juniper-pinon stand with a sur face 
of soi l mixed with l imestone f ragments . Since the a r e a is not 
th rea tened by pending p ro j ec t s , no probes w e r e m a d e . 

At this point notice should be taken of another very large secondary 
deposi t of obsidian. This is located in the a r e a of Pad 1 where the county 
road runs in a n o r t h e a s t e r l y d i rec t ion towards Negro Mag Wash and is 
i n t e r s ec t ed by the no r th - sou th a c c e s s road from Lit t le Cedar Grove and 
Big Cedar Cove. The point of in te r sec t ion of the roads is a lmos t on the 
line between sect ions 3 and 10 and only a few ya rds eas t of the qua r t e r 
sec t ion m a r k e r . 
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The road grading for about 400 ya rds nor th , e a s t , and w e s t of the 
in t e r sec t ion and for about 100 ya rds to the south of i t , r evea l s obsidian 
depos i t s . Drainage channels recent ly reworked along the marg ins of the 
roads expose flakes and cores to a depth of about 40 cm. Although the 
a r e a approx imates the conditions found on 4 2 - B e - 2 7 3 , no a t tempt was 
made to designate the a r e a as a s i te since it has been observed by other 
w o r k e r s whose judgeirvent seemingly differs . 

Survey of the a c c e s s road that extends f rom the NWl/4 of the NEl /4 
of Sec . 9,to the midpo in t of Sec . 3 revea led s e v e r a l concentra t ions of 

.obsidian flakes.. These w e r e not r ecorded as s i tes s ince a study of the 
t e r r a i n and l imited probing seemed to indicate that this m a t e r i a l was in 
the p rocess of being washed down from higher levels to the eas t and to 
the no r theas t . 

42-Be-277 (SEl/4 of SWl/4 of Sec . 27, T26S,. R9W). A flake 
concentra t ion 120 yards e a s t southeas t of the dr i l l point and a 
concentra t ion of Pa iu te she rds 30 yards south of the f lakes . The 
slope is down gently to the wes t . A surface of grani te g rave l 
is covered with a mode ra t e ly dense growth of sage brvish and an 
open stand of jun iper -p inon . Two probes w e r e niade to a depth 
of 20 cm. No midden or cul tura l debr is was observed . 

42 -Be-278 (NEl/4 of SE l /4 of Sec . 28, T26S, R9W), Area marked 
by a sca t t e r of obsidian flakes lying on a sur face of decomposed 
grani te g rave l . The a r e a has a mode ra t e ly dense cover of low sage 
b rush with some g r a s s and rabbit b ru sh in the i n t e r s p a c e s betv.'een 
the, sage . The site a r e a is in a level zone between the road and a 
bluff which forms the south bank of a wash flowing down to the 
nor thwes t . The bluff is approximate ly 40 feet above the floor 
of the wash . A single 30 crr-i. tes t probe.failed to produce midden 
or cu l tura l evidence. The s i te has a lso been soi-newhat d is turbed 
by a road g rade r passing over the southwes te rn edge of the flaking 
a r e a . 

42 -Be -279 (NEl/4 of NEl /4 of Sec . 33, T26S, R9W). This s i te 
was found at a point where the road curves vip over a bluff forming 
the south bank of a wide wash . The bottom of the wash is some 
35 to 45 feet below the bluff. The grani te g rave l sur face s lopes 
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genera l ly doy/n to the wes t nor thwest at a m o d c r a t e l y s teep angle 
bf 10°. Vegetation is in the form of widely spaced and stunted sage 
b rush . The s i te revea led only flakes and c o r e s . Nodules seemed 
t o b e m i s s i n g . . Two 30 cm. tes t probes w e r e cut into the s i te a r e a , 
both on the eas t side of the road. This p rocedure was used because 
this is on spot where a sl ight rea l ignment of the road is indicated 
b y t h e m a r k e r s . Nei ther m i d d e n nor cu l tura l debr is was found. 

42-Be-280 (NE174 of NEl /4 of Seo. 33, T26S, R9W). The . s i t e area 
is s i tuated on a low r i s e between two shallow swales . . The g e n e r a l 
slope, is down to the w e s t nor thwest at about 10°. Gravel of d e ­
composed grani te under l ies a modera t e ly dense sage b r u s h cover 
into which some g r a s s is mixed . The p r e sence of unmodified 
obsidian nodules and an apparent lack of a r t i fac t f ragments sugges ts 
that this si te may have been -more impor tan t as a r e s o u r c e a r e a 
for the p rocu remen t of l a rge r flakes than it was for the m a n u f a c t u r e 
of a r t i f ac t s , A 20" cm. probe was cut on both the west and the eas t 
s ide of the road . Nei ther produced midden or cu l tura l d e b r i s . 

42-Be-281 (NWl/4 of NEl /4 of Sec. 33, T26S, R9W). Gran i te 
grave l covers the sur face of.the si te while vegetat ion takes the 
fo rm of a m o d e r a t e l y dense sage b rush cover with some tufts of 
g r a s s and a few open s p a c e s . The si te is c h a r a c t e r i z e d by r a t h e r 
s m a l l obsidian nodules to the eas t of the road while flakes appear 
to be m o r e prominent to the wes t . The a r e a appea r s to have been , 
m a r k e d previously by someone who took a fragment of s u r v e y o r ' s 
flagging and wrapped it around an obsidian core and placed it just 
to the eas t of the road . Two 30 cm. p robes , one on each s ide of the 
road , failed to produce cul tura l evidence of any kind. 

42-Be-282 (NWl/4 of NEl /4 of Sec . 33, T26S, R9W). The cus tomary 
grani te g rave l is covered With a modera t e ly dense sage b rush s t a r t 
and a few tufts of g r a s s . The genera l slope of the t e r r a i n is down 
to the w e s t a t about 5° . The en t i re s i te a r e a involves a r a the r thin 
s ca t t e r of flakes which a r e sl ightly m o r e abundant wes t of the 
road. The s i te appea r s to have been marked previously by someone 
using a f ragment of s u r v e y o r ' s flagging t o w r a p around a l imestone 
f ragment which was found eas t of the road. The 2 30 cm. test 
pits produced no cu l tura l evidence. • 



42-Be-283 (NEl/4. of NWl/4 of Sec . 33. T26S, R9W). The gravel-
covered slope drops to the west at about 4 ° . The mode ra t e ly dense 
sage b rush cover is i n t e r s p e r s e d with cons iderab le g r a s s and 
rabbi t b r u s h . The extensive a r e a of f lakes , co re s and noduliss 
noted h e r e .makes this s e e m to have been the mos t heavily used of 
the 5 s i tes r ecorded along this road. Most act ivi ty s e e m s to have 
concentra ted west of the p resen t road. The si te was marked by a 
pe r son who sc ra t ched an X in the ground to the wes t of the road . 
The m a r k was quite f resh on the day that the s i te was logged. Two 
20 cm. probes produced nei ther midden nor cu l tura l d e b r i s . 

RECOMMENDATIONS . 

The findings of the a rcheologica l surveys conducted by the Bureau 
of Land Management , Br igham Young Univers i ty , and Southern Utah State 
College revea l quite c l ea r ly the l imited r e s o u r c e function of the project 
a r e a . While this par t of the eas t bench of the Esca lan te V a l l e y m u s t a l so • 
have se rved as a source of game and of s e e d s , i ts p r i m a r y value lay in 
the beds of obsidian nodules which w e r e , pe rhaps , m o r e readi ly exploited 
than the p r i m a r y sou rces in Wild Horse and Ranch Canyons. 

In his notes on 4 2 - B e - 5 2 , Wiede (1964) urged the impor tance of 
sea rch ing for campsi te and workshop a r e a s in the vicinity of known spr ing 
local i t ies in the Minera l Mountains, He c l ea r ly a s s u m e s that , when 
p reh i s to r i c man quar r i ed obsidian, he then moved to nearby water to 
fabr ica te his tools , A study of the 7 . 5 " maps of the a r e a r evea l s that live 
wa te r existed higher in the Minera l s to the eas t and, to the wes t , on the 
floor of the Esca lan te Valley, The-eas t bench itself s eems to have been . 
devoid of perennia l w a t e r . Hence, it would s eem that Wiede 's model accounts 
for the vast quantity of flakes and cores and the mos t l imited a s s o r t m e n t 
of a r t i fac t f ragments found. 

Tes t probes s e e m to support this posit ion. While the. possibi l i ty of 
eas t bench s i tes of extended use such as the p r eh i s to r i c s i te that may 
t inderl ie the h i s to r i c si te at Roosevel t Hct Spring is acknowledged, a 
t r ans i en t lithic exploitation is the mos t accu ra t e desc r ip t ion of the modal 
act iv i ty of the cas t bench. . 
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The failure to produce any significant evidence of p r e h i s t o r i c use 
or occupation in the tes t probes justif ies the view that, with the exception 
of s i tes 42-Be-273 and 274, no further a rcheologica l invest igat ion is 
needed. The evidence of l imited hun-ian act ivi ty at all other s i t es is 
confined to surface manifes ta t ions and excavation or m o r e extensive 
test ing holds no r e a l i s t i c proinise of yielding data . 

Some spec ia l cons idera t ion of sites- 42-Be-273 and 274 is needed, 
however . The f i rs t of these s i t e s , 4 2 - B e - 2 7 3 , r e p r e s e n t s a ve ry large 
secondary deposit of obsidian identified along the a c c e s s route to Pad 16, 
Jus t to the southwest , 42-Be-274 is a s imi l a r deposi t which covers all 
of Pad 16 and extends for an undetermined dis tance beyond the boundar ies 
of the pad. P robes in both s i tes produced no niidden but they did expose 
flakes and cores to a depth of 20 cm. The l imited s ize bf the probes leaves 
r ea son to suspect that s imi l a r m a t e r i a l may a l so be found at g r e a t e r depths. 
At the same t ime , it is a s sumed that deeper m a t e r i a l s will have the s a m e 
Ciasual d is t r ibut ion noted on the su r face . 

The concern of the ant iqui t ies invest igat ion is to min imize the 
desitruction of evidence of p r e h i s t o r i c pa t terns of cul ture and, in cases 
-where des t ruc t ion cannot be avoided, to insure max imum r e c o v e r y of data 
re levant to those pa t t e rns . Using this concern as a guideline for 
recornmenda t ions , the. quest ion i s , then, one of the kind of knowledge that 
might be gained from extended excavation. The lack of evidence of the 
repea ted use of any one spot sugges ts that the mos t valuable data may well 
come from some insight into the depth at which flakes and co res produced 
by human agency may be found. This would be an init ial s tep in the 
d i rec t ion of a sce r t a in ing t hean t i qu i t y of human act ivi ty in the a r e a . 

In view of the s ca t t e r ed and amorphous dis t r ibut ion of the min ima l 
evidence thus far observed , the recommendat ion is made that no further 
tes t ing or excavation be requi red on 4 2 - B e - 2 7 3 . It should be recognized 
that this road was graded in the past and that its redeve lopment will but 
s l ightly i n c r e a s e exist ing d i s turbance of a s i te of ve ry g rea t a r e a l e.xtent. 

At the Pad l6 si te of .42-Be-274, however , a s i tuat ion obtains in 
which it may prove mos t efficient and least expensive to s e c u r e soine data 
in connection with the development of the pad r a t h e r than be requi r ing 
excavat ion in advance of development . It can be argued that the rrvost 
p romis ing extension of knowledge may be had by any p rocess that affords 
the opportunity td examine a c r o s s sect ion of one of the secondary 
obsidian depos i t s . 
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It is r ecommended , then, that the Phil l ips P e t r o l e u m Company be 
asked to give a s s u r a n c e that , when Pad 16 is to be graded, the company 
wil l undertake to excavate 40 m e t e r s of french, e i ther as a single unit 
or in four 10 mpte r s e g m e n t s , to a depth of not less than two nor m o r e 
than three m e t e r s below the modern su r face . The company should a l so 
be .asked for a s s u r a n c e that sufficient t ime wi l l be allowed after these 
t r enches a r e cut for Bureau of Land Management a rcheo log i s t s or an 
a rcheo log is t approved by them, to exarnine the profi les of the t r enches 
and to p r epa re them for such photographing and d iag ramming as may s e e m 
adv i sab le . 

This s t ipulat ion should not negate c lea rance at other s i t es in the 
sense that the cornpany should have the r ight to decide agains t the develop­
men t of Pad 16 and the a c c e s s road to it should it so d e s i r e . 
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tone. If propos.1l Is to drill or deepen direct ional ly, Blve per t inen t da ta on subsurface, locat ions and measured nnd t rue vert ical drptLs . filve blowout 
prrvtMiler procniiii . If .Tnj. 
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. APMiICATION IDR PSK-IIT TO DRIIX GiOTKZHMAL Rr^:oaRCE TEST \mLl, TO 

AppRc:ui-:>\7z 6,oco.FOOT rxpz-i 

In compliance vdth Section 270.71, Chaper I I , Title 30 C. F. R., 

pcrinirsion is hereby requested to corrĵ snce drilLln^ tes t vjell, Roosevelt 

KGRA 46-10, Section 10, W S , ?.9\', S&.lt Lake 3. .fj-dM., Beavor Ccr̂ r.I-.y, 

Utaii. • 

1. Location of Hole: 

Exactly 1710'N along section line and 2553'S at riglit ' 

angles to said line fro;.i tho S".'! coiv^er of Ssstioii 10 , Tovro.-̂ l.ip 2? 

South, Range 9-'f' See Attachment I vraH plat. 

2. E].evation of the ground at the v;el3. site is. 6075', obtained from 

a second order or better svur/e-y conducted imder' the direct oup.Dr--

vision of a resistered land surveyor. 

3* Elevation ofthe derrick floor is * '. 

4* 5'he hole will be drilled as a straight hole. Bottom hole loca­

tion is expected to lie directly below surface location as 

shown on Attachment I. 

. ' *Not presently known 



DBTAn.-S OF V:0PiC 

I . Tools and equipnient. . 

Tho foD.lov;ing equipment v;il l be tised t o d.ri.lD. and complete the . t e s t 

v;el3,.: 

Infox'.nation not avai].able a t thi.s ti.mor An Addendv.ni 

describing the equipment t o bo. used vrlll be submi.tted 

at such time as a d r i l l i n g contractor hc-.p, been se lec ted . 



DETAILS OF WORK 

II. The proposed depth to which the well will be drilled is 6000 '. 

Estimated depths to the top of important markers are: 

1. Quaternary and Tertiary-

alluvium and arkosic sands ^ ;..... .Surf ace 

2. Tertiary intrusive rocks and/or migmatized 

Precambrian metamorphic rocks 350' 

The estimated geologic section is alluvium zero to 350 feet, and 

mixed Precambrian metamorphics and Tertiary intrusive rocks 350 

to 6000 feet. 

Groundwater, if encountered, should be found aboyo the top of the 

Precambrian metamorphic rocks or Tertiary intrusive rocks. Geo­

thermal resources may be encountered at depths greater than the 

alluvium intrusive-metamorphic rock contact. 



DETAILS OF WOFdC -

III. Proposed Di-'illing and Casing Progi'ara 

, 1. Drill 24" hole. Bevel bottom, run and set i 60 ' of 20" CD 

133.̂ / buttress thread K-55 casing (internal yi.eld 3060 psi and 

collapse l600 psi). Center casing in hole with bow type central-

izers.- Cement to surface. Using Ô-fo excess of the follov;ing type: 

Class B cement with 3fo GaCl . 

. Esti'nated quantity of ceraent reqo.ijred to.cement - 60 • of 20". CD 

133# buttress thread K-55 casing to surface using ^C ô excess is 

250 sacks. • . 

Cut off 20" casing; v.'cld on casing spo.ol vrith two 2" outlets j in-

stell 20" hydril. Test hydril and casing to 200 psi for 30 minutes < 

2. Drill 17i" hole to - 600» (or I50 feet of granitic penetration) 

with standard drill assembly. Maintain hole within 3 of verticle 

using drift surveys at 100 foot intervals. Run 13 3/B", 54'5#i 

K-55 Buttress thread, Range 3 casing (intemal yield 2730 psi, 

collapse resistance II4O psi) to total depth. Cement to surface 

with thennal mix 1:1 Perlite cement. 

Estimated quantity of cement required to cement - 6OO feet of 

13 3/6" OD 5.4'5// buttress thread K-55 casing to surface using 100^^ 

excess is 785 sacks. 



Cut off casing, i n s t a l l V7e].d on head. va.th two 2" o u t l e t s and equip 

well vdth 12" s e r i e s 900 blov.'out preventer cons i s t ing of 30CO pci 

vrorking pressure double rern and hyd r i l . Test b l ind and pipe rams 

and. casing t o IGCO p s i for. t h i r t y minutes. Test hyd r i l t o 50O p s i 

for t h i r t y minutes. Test r e s u l t s w i l l be shovrn in the da i ly ro-r-

por'c book. (U. S. G. Sivrill vatnoss prevention t e s t s ) . 

3 . DriDJ. 12.J ho].e vrith a tottc.~ hole locked d r i l l i n g asseu.'.-ly t o 

-1,600'f Dr i l l i ng vrill be -.rith rninlTrjjTi v.-eigr-t fresh vrater s^ystera 

as described i n nrad progr£'n. ¥M6. loggers vrill mainta-'.n coivtiiva::3 

survei l lance of niud tcrriper:..ture arid log gas shov.'S on a m-:o"J.".-ri of 

20 ' i n t e r v a l s . Drif t surveys vrill be run a t each b i t change or at 

200 foot i n t e r v a l s vrhen deviat ion increases at a r a t e grea ter than-

3/4 pc^ 100' on any b i t chsnge suinrey. Remedial d r i l l i n g proce-^ 

dures, i ^e . reduced weight or ro ta ry speed w i l l be s t a r t e d vrhen 

any survey shovrs an increased deviat ion g rea te r than 1 from v e r ­

t i c a l . In no event vrill maximum deviat ion g rea t e r than 12|- be 

permitted a t casing po in t . 

Run d i r e c t i o n a l survey giving both i n c l i n a t i o n and azimuth t o 

i 1800». 

4 . Run and se t i l 8 0 0 ' of 9 5/S" OD 40# K-55 Bu t t r e s s ' t h read . 

Range 3 casing ( i n t e m a l y i e ld 3f950 p s i and col lapse 2,770 p s i ) 

with regular guide shoe on bottom and baff le c o l l a r on top of f i r s t 

j o i n t . Tack weld and pipe lock bottom tvTO j o i n t s . Central ize vrith 

bow typo c e n t r a l i z e r s five feet from shoe, baff le c o l l a r , and each 



t h i r d j o i n t t o surface . Ceraent t o siirface vri.th Thermal, type 

cement« 

EstiJiiated quant i ty of cement requ.ired t o cement - 1800 feet of 

9 5/S" OD 46// K-55 bu t t ress thread casing t o surface using lOC/' 

excess i s 6OO sacks. 

5 . Remove BOP and casing spoolr Cat off 9 5/8" casing, i n s t a l l 

weld on cssing spool vri.th tvro 2" outD.ets and blov.'out prevention 

eqiiip'TiCnt as shovm in Attaclvment 2. Teet blij:.d a.nd pipe r'.;p5 c-nd 

cav'-.ing to'ICOO p s i for t h i r t y .minutes.. Te:;t hydr i l t o 500 p s i for 

t h i r t y m.inutes. ^ Test res-olts w i l l be sho-,-;n i:-i the d6.i].y report 

book. (U.-S. G. S. w i l l vritness prevention t e s t s ) . 

6. Drill , baff le co l l a r , ceraent, shoe and - 9 0 ' with 82" b i t and 

s l i c k bottom hole d r i l l i n g &ssei~bly. Pu l l out for locked bottcrn 

hole d i ' i l l ing assembly. Di ' i l l t o TD vri.th 8^" b i t s . Di'op d r i f t • 

surveys before pu l l ing out of hole for b i t changes. 

7» Vi'e w i l l t e s t po t en t i a l producing horizons below casing point 

and take such s teps as are necessary t o cont ro l such-zones before 

d r i l l i n g on t o t o t a l . d e p t h . 

.8. Run logs as temperature vrill permit. 



IV.- Mud Program 

Spud 1-iud: Mix.bentonite un t i l a 3<>-38 \ ' l sc . ic attained, then add 

3 to 4 Ibc. /bbl . flosal a:id -|- l b . por bbl. l:ij;io. Maintain v.dth a 

ra t io of 1 sack flosal to 4 sacko bentonite. 

Below Surface Casing 
. • • " ' ' • • + 

Casing shoo t o -3-5OO feet: Use fresh vrater vrith r-'.lninnUii sal t a.f.--

dition to control penetrated forr;-ati.ons. Keep v.-;ught do-rn v.-it:.; ]>• 

sander and D-si l ter . 

Below 9 5./8" Casing; 

Use fresh vrater with minirraim sal t addition to corArol penetrated 

foraiations. In the event of lost circulation, v.'ater-vrill be asr-iat( 

t o obtain returns. 



V. Logging and Testing Program 

The mud logging vuiit vrill monitor flovr l i n e temperatures, co l l ec t 

samples, prepare a l i t ho log i c ].og and log gases . Qther logs t o bo 

run inc lude: • 

Fonnation Density Cornpo:";.vc-.tod Log 
Corriponsated Neutron Pcro3ity Log 
Borehole Compensated Soniv-̂ . j^og 
Gairirna Log 
Caliper Log - , . 

. Ten-iporature Log . ' ' 

' ! • Z2^77'7L..S.9.^7!^77i •' '• 

In the eveiit d r i l l i n g . d a t a £c:d evali^ation c r i t e r i a ind ica te thfvt a 

po t en t i a l l y coinrnercial .geoth.j:.Vial rese rvo i r .has been penetrated, a 

steam control head vril_l be i i i - t a l l ed on the Master G-ate. I'he ar:.-.en>-

bly consis t ing of access por t , k i l l l i n e , and flovr choke vrill be 

• tes ted , t o contain maximum vrell-head pressare of a fu l ly developed 

flow based on d r i l l press-are co-..,rin?.;nent vri.th su i t ab le s^.fety a.l.3.ovr-

ance for maximum ant ic ipa ted steam temperatiu'es. Foi'mabions t o be 

t e s t e d v.'ilJL be opened t o the v.'oll bore. Minij-rara flovr t o charac ter ize 

; formation, and wel l i n s t a l l a t i o n vrill be produced t o surface reserve 

pi ts . v . 

A t y p i c a l sampling program i s included as Attachments IV and V. 

2 . Proposed program for determining geothermal.gradients and the 

sampling and analysis of geothermal resources . 

a) Geothermal gradients - A vrire l i ne temperature survey or surveys 

•will be run i n t he well t o obtain data necessary t o ca lcu la te geo­

thermal g rad ien t s . 



b) Sampling and analys is of geotherjial resources - Formation t e s t i n g 

procedures and assembly are included bn Page_5 of A. P. D. A more 

de ta i l ed program i s included as Attachments I and I I t o t h i s addi t ion . 

Fluid sai-nples are submit ted. to conrjnercial l abo ra to r i e s and t o P h i l l i p s 

Petroleum Company P/cD for anal.ysis. VJe rou t ine ly analyze water 

samples for boron, calcium, magnesium, potassium, sodium, arpjnoni.uin, . 

ch lor ide , combined n i t r a t e and n i t r i t e , s i l i c a , sul.fate, combined 

carbonate and bicarbonate , pH and conduct ivi ty . Selected vraters are 

analyzed-for a l l of the above, plus lithiuiii , strontiujn, a r sen ic , 

f luor ide , barium, i ron, hydroddo, carbonate and bicarbonate . 

E-Tiissicn sp-3Ctrog?.-:aphic qua l i t a t i ve analys is are run on a li.nii.ted 

bas is for the. elements Ba, B, P, Fe, Mn, Mg, Pb, Cr, S i , A]., Mo, Sn, 

V, Li , Cd, Cu, Na, Zn, Ti , Zr, Ni, Co, Sr, Ca, As. , 



BOP B^UIKIE^T EID:iUIRîl4]-?:TS 

1. BOP equip'-nent shoul.d confonn to specifications set forth in attach­

ments i In addition, the follovring slionld be provided or follovred: 

a. VJater nozzles or sprin}-:!-ors should be dj.ista.lled to i:'prc.'y 

on the preventer stack to conti'ol ter,iporo.t'.-.rf;'3 and help 

pre::erYe rubber elements v;hcn circulDti.ivg tcmporottu.̂ .;'v 

become excessive. 

b. Ram .elenients should bê  checked for t'-"-ip2i-̂s.tur.c d.a.~Gge every 

trip and replaced as needed. 

c. A bleed line should be provided, on one of the casing 

head outlets to vent vrell during ti'ips v;hen it is 

necessary' to close vrell. in. 

2. An accumulator system should be pro\dded vri.th the follo\dng minim-am 

specifications': 

a. Large enough to close all of the hydraulically operated equip­

ment, vrith pomps shut off, and have a minimum (1200 psi) re­

maining on the accuimiLator. 

b. A back up of nitrogen bottles or an air compressor driven in­

dependently from the rig should bo provided. Piping should be 

such that the nitrogen can be routed through a pressure regu­

lator directly to preventer stack, by-passing the acciimulator. 

c. Two operating stations should be provided. A main unit 

(vri-th a four-way valve) and a remote unit at the driller's 

http://dj.ista.lled


station. The main unit, should be at least 50 feet frora well­

bore in a convenient location. 

d. All piping, should be 1" minimum steel lines vri.th (3000 psi) 

vrorking preccixre. No rabber lines should be u."ed. S-.rivels 

should be used to prevent unf:;ue sti-ess. 

3. All engines are to be equipped vrith explosion resistant ignition and 

explosion-proof or water injection exliaust. 

4.." All rig lighting is to be vapor and/or explosion-pi'oof.. Unde:--floor-

lights should pro-'/ide good illun^ination of vrellhead equipncnt, tut 

shovild be located as far from the vrell-head assembly as possibD.e. 

5. Vfater tanks shovild be filled vri-th sufficient volume to fill vrellbrro 

plus an excess in case lost.circulation OCCUTO. 

6. The follovring additional BOP equipnent should also be on the rig 

floor at all times: 

a. An inside blovrout preventer. 

b. A full opening drill string safety valve in the op.en position. 

c. A kelly cock should be used below the swivel and a full opening 

kelly cock of such design that it can be run through the blovrcut 

preventers shoxild be installed at the bottom of the kelly. 

In addition, the mud system shall be such that a positive indication can 

be obtained as to mud volumes required to fill the hole on trips. 



PROGFl-;--^ HI THE EVICî T . . 
OF iii. 'j..w\Ji,'i'.'Tj'.'j.2) 

lTjf77.y£ 

•!• Uhoi-j a vroll control •2.':7o}.c{: ( in 7 7'. caso -tho iroll blo-,-,iv^g r,toa;a o;:-

other vrell effluent vr:̂ .th 1:,..̂ :.̂  of ::,j:.nz t o phut in or d iver t tho flov;) 

dc-;-.:-lo]:.r; or i s d:vter.";:'.vj.?d to , be i-.r^.^i'dng; th?-Pi^i^llip-; Foron-rn ir; t o ' 

1 . . In::itic.iG ;:-]'v:op;\-.-te cent: :1 p:.-oc-;;CAiro:>r . (The ;-?}-..:̂ " i f i c j.u': .;^;-

durf;:r; \ ; 7 1 va\y g.S.-.-.,:.r..y c":-jjc:r.^;b- '̂on Vî i-ri-;;; o:'' the px-c"."^'-r). J:' 

any iaij\jr:'o3 ha\'o ocrar:.- .i nr̂ ko arr;.r;;..,•-.y; r̂  t o core 'Tc-:: t; :•. 

ij'iV.ired par ty (psrtier:.;. , 

Aiabul.-.iicc 

Fi re Chic^ P'y VJhirtirg 
Milxo.x'd, Ut.'.ii 

Basinocic: (C::.) 3^7-2A',:'̂  . - . .' 

Koins: ( 8 : : ) 357-2374 

Hospital. 

Milford Valley Memorial 
Mi l fo i i , Utali • 

Telephone: (80l) 387-2411 

Doctor 

Dr. D. A. Syr.ond . . 

. • Office: (SO.r) 387-2471 
or (601) 387-2411 

I f t he re i s a t h r e a t t o ary l oca l r e s iden t s the Sheriff shorld b 

no t i f i ed as soon as posa ib le . 

Beaver-County Sheriff Department ' 
Beaver,. Utah 

Office: (801) 43^-2862 

Home: (801) 3.S7-.1750 



2. Because of t he s e n s i t i v i t y of an uncontrol led geothermal vrell in 

t h i s area, he should advise and consult vri-th the Dirilling Super­

intendent as soon as p r a c t i c a l . 

B. V/. Berthelot 

Off ice: (714) 755-0131 

Homo: (714) 755-2552 

3» He i s t o i n i t i a t e any fiu'ther or supplcr.-.ental s teps vrhich may be 

nccecsa'jr/ or advisable based on consr.lt-3.ti.on vr.lth the; Dri.Lling 

Superintendent. 

4» He i s t o be ce r t a in tha t a l l sa.;r-;:ty p rac t ices and p-ovooodures a:.-.>e . 

being follovred .end th-^t a l l i.-!e;rib:.r5 of the di\n.ling cx'cvr are pe:.--' 

forrjilng t h e i r assigned c'.atie:i co r rec t ly . 

* 

5 ' Contain arjy s p i l l s t ha t may have occiured. 

The Dr i l l i ng Superintendent i s t o : 

1. Brief h i s irnifiedi.ate cuperi.dsor (Operatio-n.s Maiiagcr) on the 

s i t u a t i o n and course of act ion undcrvray. 

C. \1, Berge - Office Manager, Geothermal Operations 

Office: (714) 755-0131 

Home: (714) 75>9678 

2 . Contact the following agencies or regula tory bodies as soon as 

p i ' ac t ica l and in the follovring order : 

United S ta tes Geological Survey 
Conservat"'*on Div:.~ion - VJestem Region Area Geothermal Supervisor 
345 Middlefield r • rd . 
Menlo Park, CA <\ 75 (415) 323-^111 extension 2841 

Bureau of. Land t-,'. •-.-rjement 
Department of th^ I n t e r i o r 
154 N. Main 
Cedar City, UT 84720 (80l) 536-9443 

Department of Natural Resources 
Division of VJater Riglits 
S ta te Erigineer 
4̂ ,2 State Capitol 
Sal t Lake City, UT (80l) 328-6071 



United S ta tes Geological' Survey 
D i s t r i c t Ctcotherr.ial Super\'isor 
Room /t7i2 Post Office Building 
Sa l t L-nke City, UT . 

Office: (80l) 524"52Z:5 

-Residence: (80l) 532-2642 

I I . Proposed Containment, Public Health and Safety a).id Clean-up 

Measures i n t he Event of a Blovrou-t 

A. Close all. roads leading i.v.to vrell arid .control a l l t ra f f ic -

going t o same. . 

• E. Build earthen dilccc dovrn strea.m going t o dra."lnag.r'. arr:c''. 

C. Use vacuum trucks t o trari.sport, fluid;; t o d isposal p i t 

near proposed in jec t ion vrell (#12-3.'-')• ' 

D. Reinject f lu ids back in to in jec t ion v,--;:!! vrith pu-op sc.t v.p 

on loca t ion a f t e r obtaining approval of d i s t r i c t geothermal 

. supervisor and s t a t e vrater engineer. 

E. I f i t i s possible t o make t i e - i n t o vrell, k i l l vrell vrith 

(9.6 ,ppg.) s a l t vrater U3ii:ig r i g pumps or Hallibui-ton ti 'ucks. 

F. D r i l l d i r e c t i o n a l hole as a l a s t r ecor t t o k i l l vrolJ.. 

G. Clean-up measures v,ri.ll be. ca r r ied out ir. accoi-'dance vri.th B.'.M 

recommendations and surface areas vri.ll be retximed as near 

as poss ib le t o t h e i r na tu ra l s t a t e and reseeded vdth 

na t ive g rasses . • 
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PROGRAM POR DlŜ Ŝ.AL OF V.̂ ELL EFFUJENT 

A. After drilling conductor and surface holes, excess mud is used as 

an additional sealant in the reserve pit. At the tennination of the 

useful life of the reserve pit, vrell cuttings and mud are buried and 

the pi.t area is returned as nearly as is practical to its prcod sting 

shape. 

B. Proferrred drilling fluid for 124" hole (9 5/8" casing string) is 

frec-h Milford City vrater. '/ai analysis of Milford vrater. is included 

as Attach-Tient, this-addition- . In the event of hole .cav.ing, • vro vrill 

Ev.'itch to niud and disposal-vrill be as above. 

C. -Below 9 5/8" casing Milford City vrater vrill be used as the di-ill.ijig 

fluid. VJe circulate through the i'eserve pit to Cool the water in the 

event the temperature exceeds 200 F. Additives are added to protect 

drill pipe if air is used to obtain and maintain circulation. , Water 

not consuriied in drilling is trans fez-red to ne-v-r wells, and used again 

as drilling water. Excess water is used on county roads to help 

control dust. 

It is sometimes necessary to use salt water as the drilling fluid 

to maintain well control. Upon completion of the well, the salt 

water is transferred to new vrells and recycled. Excess salt vrater is 

allovred to evaporate in the reserve pit and the residue is buried 

during reclamation of the pit. , . 



. surroRTiKG STRUciJRAL AI:D HYEXIOGIG MRDMATION 

Depth t o the vrater t a b l e tv:vl qua l i ty of the. groundvrater i s not knovrn. 

VJater t ab le i s presumed t o l i e in the alluvium above the r e l a t i v e l y 

Djnpermeable i n t ru s ive and metaniorphic rocks vrhich fimction as a cap on 

the geothorr;;;! syatcn. 



OPKIUTOR: 

WELL NU:-IRI-R: 

LOCATION! 

coir-rry: 

STATE: 

ELEVATION: 

. . • rhlll l7>r. l-etrolcuT? Co. 
• • P .O. P-ox 752 

.Delmar, C a l i f . 92014 

KGR^v-<'.6-10 

Section 10, T27S, R-:.'W, SLM. 

Be.Tver 

Utah 

(Grou'.-id Level ) 6,07'<.9 f e e t ahc. 'e mc.!;-i 
soa l e v e l . 

Bench tu'.rk •=. brr.s?r.np v.'ith ctor.?. poet c.'] c.-ct̂ -.F-iTc; 
204 f ee t F .as ter ly fronilXllA-46-10 w e l l s i t e 
=•• c ] e v . 609A.03 • ; 

, • T^m^47'4s'f^ '^ 
>-" - p / r-ic/ / c ' 

. A. 

sBcryoM JO 

I "'' (£LBV. 6^6y7-7f) 

-A 
2h44^^ \ 

^B^^^^'c^jf^e 

7777..7T\.^ 
Iiy7^i77f77 

i .ATTAC/./MEA/T - T 

5 CCnAn CITY.ilTAIl 

TX7,.<7 
\ 

W'SLLLOCAT/O/J ,-. - [ 
. /ViAP RP/7 or}c7m^he7l., i^i7; I 
pmLLiP7Ptrr}7oxo. ~ 

\7TLi.f.\\u,cAur. p-
/ " - l?-TTC> '• 

• ' f l ; : . / . ' / • ; 
.. i.^'«>.>j->.^<VAiJh.;; . j«:Mi:-j.....»:.t M : 



Arr7iaiMENr.-7n:.....- • ! • / I cy r^^ i . . - \ ^ ^ L ^ . ^ L ^ . I t,-y V / t . - iXv > 

!:±i> 

(VJLINO AVov̂ r) 

[5:rE:iflrE5 
®,U-

/; 

i^7m^^< n t 
LINil 

U:7>C Ta OR1L.L Frsty.'^i •Su/::/-yi<:di Cris/i'<j(T, C^.'-IOE: T O ± f c o o ' 

(7) 3 " .5̂ r>e/̂ r5 goo IZ/ILX^G ..̂  . 

(2) i i " £>c:f2/ES 9 0 0 V/ILX/E- | * 

(3) 2 " A îCO F'.^t--3SU^£r OAOcTTE O.^ 5 " v 3 " SeK'/CJ. 9 0 0 2TCBL TBE 

@ S"^£.^/fF3, 9 0 0 K ^"5^A7(55 'JOO ^TE'BL CROSS 

(§) Z" OeRllTIS 9 0 0 P 0 3 I T / V e CNOJ^C^ 

7^ Z" S£T}2ii:2C> noo ADJU:TTTA&LC CHOICE 

^SOOOPol \7m^ar.!7} 777c37URi7-DLOVmr J77y7Mr7R H007HJ7 

/:.C'»Ull;«-•rtTJ/^*l\Jr.-r:^-•»^•rL:^;w^•>*vt-•,-JvY^ic^^<«tf'«J^<.••xv•l.*^ ;j«.-(,«»>M^Tviv.-*^:i-":ir,ir.T"»i-..-*i,c.-«%a^j:i^.,,^:;t,v.-;, •J. r r^t.i:-*.i-.-o-v.' ir: f-. -T-, • ; . 



/•Vi //ic./-7/vyz^/v^/ "M-J...... 
n o v j DKJC vAL\/(r 

/<ory'<nf^f<sj -7? 

/ l7P;i:n. 7. 
7 ^ 
7-Pirn 

• . • 7 7 . ' 1 

BO}-^ IC^KV-JO 

^\ Plf-^iT U 

^ "Cl!:':!<lT 
A-Vtf^lhC:^LL 

L 

/s-cr^'" / e r r . 'Wuy 
f { Bi-ii'JD.'-:, . j J 

.77oaC'-~~-, lr-r:rrErE£riJ • ' ^^ c.cizii:::>:: <iCO 

ffl. 
E 

' _ _ S ' f<''.i- i-j^<.-

IX1--
-^ w"::^:^i'<.tcc7. >• Ccoi 

^^ynzf: t;'-..'.i.'. r j 

12" ei^l^lES^i^'^OO 

ZO" CONDUCrcTR. 

< 

f7^l777QUr P77V7i7r77 '^ 
HCOX-'UP. 

U'7a ro PT̂ /LL i-naM 977>" STIOTI r o v.o. 

»'* ! '_:i»i i..ti.>\kvrr »'*r jtj-./•.,-•.•«/*ri-".'Tv: x-ic\»j;ia-':::;i-if«. •jrv'r/».r.vrc./j*:i4:..»':v-: :>i.jrp •Jftf..-*lt "«»•_, :v.^v.•,^••cr.\u••.k^*•:r^ •»,''..;£. «^rtirr-:;'.i..* ;;.I-TTV.NVI> ' " r . • ' - ( - i . ' . . ' . • 



•AlTACm-rEiJT IV 

ROOSEVELT KGfu\ VJELL TIST TBDCTiXil'TTî  

1. Doter.iiine s t a t u s of f lu id COIU-.KI in adjacent vrells, sn.Tiple and eld:-.--

i na t e vjvj noncondensable gases at the top , aiid prepare t o measure aiid 

record pressures continuously (tvro pressure recorders , ca l ib ra t ed at 

i n t e r v a l s with a dead vreight, shoiild be used t o make sure no data are 

missed) a-t the vrellhead vrhile the testriaig of tha No. 46-IO vrel-l i s 

imdcr vrciy. I f tubing has been i n s t a l l e d , the,, vrell f.lu..id.:;' ch-^rld Ve 

dir;plaoed fro;ii the tub'jng and. pressures measui'od at the tubin;';"ie,".d. 

2 . 0bt.3i.n vrellhead and bottom-hole pressures ccii. temp:raiAir--jS and te.- '̂por--

a ture gradient on the VJildcat vrell vrhile the vrell i s s'nut iji and aTt-^r 

the vrell. f lu ids have been displaced from the tubing , ( i t i s irriporta-rt 

" t o obtain i n i t i a l r e se rvo i r pressure and te r rps ra tures ) . 

3* S t a r t vrell t o flovr at near ly the capaci ty of the vrell a t a constant 

r a t e . This flovr vrill be a cleanup flow and should be considered as 

one point of an isochronal t e s t . Duration of flovr should be approx-

"ornately 72.hours . 

4 . Take vrellhead pressures (both annuius and tub ing ) , temperatures , 

mcasurci-iients and o r i f i c e meter flow ra t e s ij-icluding pre5sur-?s and 

temperatui'es on separa tor a t log scale tirae ( i . e . , 1 min., 5 rhins.,. 

10 niins., 15 mins . , 30 raii-is., Û  mins . , 1 h r . , . . e t c . ) and obtain 

samples as shovm on Attachment I I . 

RF^RDING PRESSURE a\UGES ARE RECa-Î r:i:NDED. 

5* Vlhen vrell i s shut in , get wellhead pressure buildup and temperatures 

a t the ŝ arao frequency as drawdowi t e s t , including i-nstantaneous 



shut - in pressures t o catch peak vrellhead pressure . . Continue shu t - in 

u n t i l vrcUlicad pressures and temperatures s tabi i l ize . or a maxijuum of 

probably not more than 24 hours. 

6. After i i r l t i a l flovr t e s t s have been ?nJl.yz::;d, conduct a tlireo--point 

isochrona.l t e s t a t r a t e s of 1/3, 2 /3 , &nd f i n i l l y , again a t riiay.iijrium 

flovr capaci.ty. Each flovr should be, follov,-ed by a shu t - in period t o 

a s t a b i l i z e d shu t - in pressure as vras done for the shu t - in a f t e r the 

clecriip. f l c r . Same dcvta ard data- tal-dng fre-':]uoroy should be uncd fo^ 

d.ra-v.'dov.Tn3 and builvips as described for.t.he- cle.'ru.p flovr-



Test 
Time 
(hrs). 

0 
0 
1/2 
3 : 
2 
6 

10 
14 
18 
22 
32 
42 
52 
62 
72 

Total 
Samples 

Surface 
VJater Dr i l l i ng 

. Sam>lev,(2\ Mud(l) 

X ' X 
X X 

2 2 

.. ' ATTACHM iî T V 

SAl-IPLD îG SCHEJJULE 

Description 

Condensed 
Steam_(2j_ 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

• X 

X 
X 

13 

of Samnle 

Separated 
Lioui.d(2) 

X 
. X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

13 

• 

Noncondensable 
. Gar 

• " 

?.PSiU..„ 

X 

X 

X 

X 

-

4 

Silica 
Test 

X 

X 

X 

-- .X™„ 

4 

Notes: (l) Drilling Mud sample vrhen hole is bottomed out and again during ccr.pletion 
(2} "T" Type kit 

: , (3) "F" lype, kit 
(4) Test to be made in field 



H E1 i Ll m b n i f f e r 12 January 1976 

Ted Denton, Isotope Geology, USGS 

Lab Note: Preliminary field trip to Roosevelt Hot 
Springs, Utah, 23-4 October 1975. 
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Also apparent in the data plots is the fact that all samples '-
collected contained at least one percent.more helium than is 
normally found in air. In addition, the average excess of helium 
on the first day was about 2% above normal, whereas on the second 
day it was only about \°h. This decrease in helium abundance in 
the soil gases on the second day may have been caused by the 
simultaneous increase by about eight millibars [^ 19̂ ) in ambient 
barometric pressure. j 

j 

The conslusions that may be drawn from this preliminary visit to 
the Roosevelt Hot Springs are: 

. _a ).., Since.-he lium was readily detected everywhere along the 
line "2200 North", there is no reason to doubt that our 
system could be used to map the extent of the reservoir 
that underlies that area. The magnitude of the effort 
that would be required to do so may be estimated from the 
observation that four persons, with a truck-mounted Sniffer 



He Sniffer Roosevelt Hot Springs ehd 12 Jan '76 

--'"'N 

c) 

and an auxiliary field vehicle, can collect and analyze 
about 50 samples in 'the course of a day. If the samples 
be collected on a half-mile grid, these 50 samples would 
cover an area which is three miles square (nine square 
miles). 

Increasing the resolution of the Helium Sniffer by a ; 
factor of two or so, might make it possible to locate 
subterranean faults, even in a region of enhanced helium 
content. 

The interface between the atmosphere and the soil appears 
to extend at least two feet below the surface in soil of 
moderate density. 

Our thanks are due Professor Stanley Ward, of the University 
of Utah's Department of Geology and Geophysics, for inviting 
us to collect our samples along one of the University's base 
lines, and for his interest in our helium detecting system. 

Alan Roberts of the Oil and Gas Branch, USGS, and his two 
associates, Mary Dalziel and John Lubeck, participated in the 
collection of samples at this site. The Oil and Gas Branch 
has provided^-the-"principle funding for the development of the 
Helium Sniffer. 

The truck-mounted Helium Sniffer used on this trip was lent to 
us by Mike Reimer, of the Uranium and Thorium Branch,. USGS, who 
modeled his instrument after the one originally developed by 
the Isotope Branch. 
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