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Abstract of Report .
In the early sumsmer of 1928 the writey wviasited Rangely,
whare ghallow oil productien hnd alren&y boen d&saeVerad,\anﬂ
L &wprtssad with the aasnituﬁc of the easily reaagniﬁed antia
elim strusture. The contrast betwsen conditiens ax:lstm at

f=%;-th§§m§$n§ and the prasenb_aet;yg development is n@%ablq,“gangexy,

4in point of aéé&, 1s one ¢f the largest oil Ffields in the . Rocky
‘Hovatain reglon, and the'raeaaplatian of tﬁetﬁbbcr'atgﬁ@vﬁry

- _weil W The Californie Compeny, durimg the lattaer part of 1943,

. was & nost ggyartsnx svent for the oil 1nﬂu§tgy of Colorado;

fhe writer has beem elosely associsted with geologie
and‘ansznaartﬁg-wark $n the Bangely fleld; saﬁ,eauld have pro-
ferred to have ‘delayed the prepavation of the prasent report
until the engineering fnvestigations of the Rangely Engineering
tommittoe are in o more advansed stage of completion. It should
be possible to prepere & much more comprehensive and relikblc
%eperﬁ whan aare sares of the graﬁaeiug formation hgve'bsea |
studled snd more bottom-hole ssuples have boon amalysed. Although
patural reserveoir performance at aangaly siil probably ve inferior
o mazy other Rooky ¥ountain fiolds, the. uaquastleaahla enorRous
oil eenﬁaat af the Weber reservoir prosents a challenging TOLOVery
problen whiech is deserving of mest thorvough study amd considers-
tion. | | o - __ ,
The Rangely ofl fleld is located in morthwestern Colo-
raﬂe. By rcaé 4t iz about 106 miles distant from Cralg, Colorade,
the nsarast railbesd. The isolated location of tha field delayed
.derulagmnmt for quite a feu-ysarn aftor oil was first discovered
in the wWeber sandstona. rhe ineroased demand for oil brought
about by recent war-time aandit&aﬂn provided the impetus for
{ntensive development whiok has incressed rather then diminished



slnoe the gessation of hostilitiea. .

- The graven aree of the Rapgely ficld in tha Yebsy sand-
stwne should sover at 1eant sa,aae—aaran and prababxy asuﬁué
28,000 acren. AL yrﬂsaﬁt, the f&ald has a length of 7 ﬁilna apd

& aazimuu,widﬁh of about £ wiles. Witk & well apﬁeiﬁu ef 1 well
*_ to 40 acres; {t will take sround 500 wells to dovelop the f1e1d
eaﬂylatel? whieh will ea@t tﬁem €5 to-70 milifon d@llars t@ drill
. pnd sQﬁap.

, The existence of the Rangely. antiel&nﬂ was firat nobed
&y'tha U, 8, Geclogical Survey in -1878s ?ha discovery welk-wes

©grilied to & depth of 2,130 feet in the summers of 1801 and 1802,

‘vhs hole was lost at the totsl depth without an atﬁaw;t at . gom-
glntian‘zn~shallet oil-bearing shale shich was encoumtored at a
dopth of 750 foet. Bubsoquently, over 100 of the shallsw shale
solls ware drilled 1n the field, and & wells have found gas in
‘the desper Dukota sapdstone. |

The ¥eber dieegvaxy wall, Tha ca&ifarnaa Companyts
Reven Es. 1, was commenmeed in 1681 and was drilled at great cost
to 8 tat&l ﬁaath,of 7,173 feot with & rotary rig, The geunral ;
har&aaas af the roeks. encountered mude the vate of pemetration
very slaw-aaﬂ exponsive. After proving the oil produstive poB Bt~
biitties of the Webser, the well was shut in for about 12 years.
sfter an incentive was provided for the recompletics of Raven
Fo. 1 and Lts prodective éﬁﬁﬁﬂiﬁf was demonstrated, the drilling
of other wells to the veber was commensed shortly thoreafter.
navaiagmeaﬁ work has bean asdelerated by ths eonstruction of &
pipe line cutlet fer the ‘1014, and has been made econcmisslly
foasible by the availabllity of improved 4riliing machinery
which san cut the bard formations foumd in the Papgely fleld.
Hﬁ#ﬁVQ?g 1t still costs in the range of $25.00 per foot to drill
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_snd ¢omplete an average well, which is substantially higher than
wsts in other fields of empar&bxe &wﬁh.

| ‘fhe shale o4l productlion has becn rofined wﬁws.gany
fw mal consumpsion, although some of 4t wes tvuekeé w aa:lt
- pakte OALY . The Fober PW&%H;G@ 19 Bow moved frow the ﬁau to
vuiws marikets through the m 4neh. 1ine of Ttal a&i isaﬂnm
GWW pipo 1ine faoilitles are now aysilable. wharaw Ean:eiw
orude ¢sn.be moved to refimeries in _tha vicinity of thieago.

ghe sccumietien of oil ih the Bangaly f1eld has been

x.(),;.,(

amtroilad r o lavge, awm%ﬂaal anuau.m. whieh :la ‘situated

m the northesn part of the mma ﬁass.m ‘the lowest closing eofi-
twr of the surfece styueturs sncosposses an ares of amz 169
gyuarve niles, and the total elosure smoumts to a little W o
8,500 foob. The subeurface ptructure on the top of the wm

- gopdstone aaumm mthar clesaly to the surfece qtmtura s

sofar a8 paﬁ!.ailsr sompiete information permits wmparim fhere

“ape cEtensive evens cn the Rangely antisline in which mna have
" not been dyilled to the Weber, and, on this &aem, {n whieh

mfawatian is mma
fhe vooks maaed at the surface in the ﬁansﬁy field
are of Upper w'ew@om age. Upper measawu, masw, Teiagsio,
Wram, and penusylvenisn vosksave pmtzatad in the wells
deilled to the Weber sandstone shich 4 af ?cmaylvmn age. A
thick seution of palacogois rocks ave ‘belisved w wierly m

. peher &% Rangely, but have mot bean tested by ﬂrﬂ.uw.

fn the Rangely fisld, soms gas bas been f«mﬂrfiﬂ the
ma’w sapdstone, and oil has béen found i the Hangos ahax.e,

in the Herrizeon forpation, and in the Woder ‘sandatone, The ¥ebar
is the moat Wﬂm‘& producing horisen. | C
. pAl-bearing streta are veported iam the uppev m feat
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 of the Wabe® sandstene, but it Ls doubtful whether much mere

 thes 3.6*9 feoot ma WAKS axy saastmm contridution So the
W@hﬁm of ofl m&w the mamw aiffoventials w grim&l“
m in the peseyvole. mawauﬁa preseath avatlabis &n;;;&m

: tnat ths Lest pey sectiens 18 ‘aha ﬁe‘bﬁt ooour in the mﬂhw
wataam “part of the fiam and mw. 1& ﬁataﬂwataa ia quanty

! gew towsrd the mm!h A m&ghteﬁ avezaasr of 811 mro data
svatlable sivea m avVerago ‘porvosity of 19.3 par em and m

-~ avevege peisesbility of 10 wiliitdarcles, ¢eleviations of efrec- -
~ - 4ive peideadility Trop Sate derived trom prmﬁtivit? {ndex-
- aeterminktions spd fron snalyses of botten-hole -amiss»emmw
mmm woll o the detoruinations of p&m&m&w by eova

. mﬁkm“ e BT T S

" yhe gas-oil Gostast has been found in the :ﬁebéf"féasr-?

voly &t sn slevation of «320 Feot, The water-oil ewtme u |
fama @t an slevatién az a-x,m feot. The vamiaal au mim,

"~ thevefore, mmounts to 830 teet. The m&ﬁe mtar mtme ai’

the sand; detevadned from cores out vﬂh atl—»‘aass mﬂ, has beea
fm to dvepsge Bot wore then BO 'per semb, . R
ALl drillisg of Websr wélls is dome with rotery rige,
and 7 imch vesing 1s gomevally sot &t the top of the samdstens
ap-thicugh the gas-oil sonbast, It ususlly Sakes from 85 to 100
- days to 4rill te the top of the weber and from 40 to 70 dsys to .
pepetrete the Beber, depending on the asount of coring whieh wey
be dous. AR sverage of 80 nesd-rook dits aro veguired for each
holes The uge of Gil-bese mud is favored by 'Mat*ufwrésaré f&'r
«m emletim to wevant anﬂltmﬂén of water from érnum
fiufd thto the oilsbesring f@mtima The weiter aaggut: ' 3
taghnique to ‘42117 the Weber with 1tz own oil in & menney sm&lar
7] ameaaam mm mp}.uyaa in various wamm !‘ieldt.
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| Up %o the end of 1945 the Menoos shele productien at

aangdy hed ssounted to slightly over 11/2 mﬁlie& hsvmia of -
eu. fha maﬁuﬂim rm the wober ug to the ﬁ.rst ra!‘ m, 1948
pFoduction

e fwﬁ tha Faber wan at & rata ef abm xa,se@ %aamla af au 7
ey *he prodused gas-oil retio Has amounted to -BEY- o ﬂ. por

- harre}., and A€ the axwasiw g&s preémtm from two - wa}.ls 15 e n g

,ammtad, the m&ueaa gas--ail mﬂa mm&s to sss m. n,

A' 9” met . A Bar .—’-"‘";.' = By f.' e W : Clite Ut B e
. pangely wrude has rmamahia desimh‘w raﬁn&m quali-
..:ﬁ&aa, and hes & lowsy sulfur sonbent than various Byoming and .

| Honbens. erudes prodused. fron- Tocks of Pennsylvanian age. The gag

produeed from the Weber has a fairly high imert content which
reduces ite heu&m value.

. geber oil production in the Rangely Tleld 1a allesated
by & forauia developed Yy the mmarm Qounittee whieh._em»
' ziders the faetéw of a’r:_zrwe; wﬁtm~kala Pressurs; m&:ﬂgsa« '_

1R Y mﬁta. _ s o |

tadey surrent emthims tha rate: of ratm frow en

svorvage well will provida 8 pwm in adout P yoars. uamw,
 Af the prasent sctive development is continued and vnless adﬁ&—»
thansl warkets for. w#ﬁe are fam& and téﬁit&m& piye iine
‘saagaeﬂy pravided. w oy mu allowedle ¥111 bo roduced m ,
such point that 1t may vequire. from 4 1/2 to s yoars to ps.y out
. & well w the end of 1947, | _.

L gnginesring studlies in tha aaagelv fialﬁ show that:
thae cravﬂzg of the sruda, the sheinkage taehar, the sol tion.

| gas content, the ssturation pmamm, and the wbsurfseﬁ viscos-

ity of the eil are not constant thmngmaﬁ_ the large pmdagtiva
azes but vary i mecordanes with #brdotural position, The reasom



witd

for these enomsleus conditions possibly mey be az#laingd'hf the
hypaﬁheaia that gas and 9ld aigvatian inte the vasarvuﬁ# wap Bot

N eaﬂ&%&pov&nﬂaaa, -and that aasua%manta apﬂr@ﬁahing a sﬁaﬁa of

Bt oo 4

eqwilibrium ware 3511l taking ylane wnsn-withdrawaxs wore firat
eemmeaaaé. i wawe LT Y8R '

' 2he. 1at$rpratatian af gradaativi&y 1aﬁiaaafiz ecnsidored,
il 1% 1s ‘uggested that hau‘mﬂra qore dsta bscome available
. they “@ay prove to be & reliabls Laﬁiaatiaa of- yenervely gondi-
tions. Bo peositive evidenge of yraﬁaasian interference can Yo
deduged fyom o seprles of tests made ¥ the Rangely gngtﬁaeﬁ&ng

=" Cusaittee, but it 4s belteved puasim thet the volds of the

'rassrvair ey be & conkination of fractuvres with fnterstitial
- povonliy. ﬁvi&aaaa of gaaa;ax iatawaa&aauiaat&an 1a the raservolr
43 apperemd. L | .
A1l imformatien so fer aavelﬁys& iﬁéieates that the
- Webey ras&rvair a2t aaﬁgex? 13 produeing undey 4155@1?&& gss
artva, whteh 18 $ho mﬁat znafrsutiva zeaa?szy prwgess KBowhy
'gaaevew, gome baaefita frow wobey encroschment may slready be
realized in the northvsstern part of the field. Pacts velating
to the amount of oil produged ¢4y oach pound decline tu'ﬁﬁﬁﬁama
hole ﬂrﬁaawre ave pwaseazad, and it 48 spiphasised that anta from
- 1adividue) wells ere’ probibly 6 Sues rei&ahla eritxrﬁn,thaa
eFerage’ ftguraa ‘Por the field &s & whole, 2&&3@ 48 fairly olose
sﬁnfatmaxw batween aasiaatzﬁna ef future yredaetiﬁﬁ daterninsd
by yﬂassumw~waxﬁn¢ palatidns and by the valnnusrte mathod,

Host uf the productivity tests made st variable flow-

. dpg rstaa indicate that the mest efficient utillzation of reser-
voix amﬁfsy is at lower graauetzaa pates than thasa now gaaﬁra1~'
iy in effeet‘ 1% 4s aeasiéarﬁ& nost aesitablﬁ that grn&untiﬁﬂ

rates b& held at guch Levels that the hattamwhala prossurs will
wnt danlios Wolew the satuvatison nreasure, The waste ‘of gas



from- m peserveir Ls econdemped; and unlaﬁa #.1!. 18 srrested sueh

. 1@35 nsanéﬁ help ot bave & sawmemas, efffect on the rsgmwgw

of aﬂ.. o o | .

- yith gmpez ememtm of vesorvelr mrgy. 4% 18

~baiiaveé thet sn average rwaww fm the Feber raaamir of
W M’ﬁ barvels pev gére foot of pay saass.cm is poessible.-

- fhe. mamumn for weeasﬁm ﬁppnaatim ee!' Prossure m&n«
tenanaa are mest impressive, and ell phaass af this probiem.
are dsmwins ai’ umf&i ammavatimh 1t 15 suggested that
tba ’&ekmr sma§Ms say be much betisr adaptaé to wate'x‘ in}ae-—

t.m em it 1& to gas inzaatien

: The eﬁ. secumulatien 16 the. mh&r WW w he
ngalar ﬁam $8 ons of the Imaat aaawem in recent Tsars
in ‘the United states. Dnder mstm enndihim ouly & small
pm et the mwwa rosorve will be mw&wﬁ. m poasible
maawa shsuld be taken to devise n teumquo whieh will result

m@ maxisum effioient and prafitable rwmﬂw of eth

ﬂze roecnt aiwavew W m&:kmmi od cwpew of L
new pw&wi&g hovrizen in the porthwestorn pm of the Bangely
tiam m affeet mast !a\mmbw ths ve:ewo wait&m of. .'tdaha
w wasatoh. Those companies own e direct &tf‘ut to the laase
on M@h the pew dizdovery well is maaeaﬁ mﬁ, ﬂaﬁ, t!m' h&l&
E atmr ﬂrawtieauy lacated leasus. '



yoreword
- In June 1925. imeéiwhely after mmmraity Conmonse~
nent axarcun, the writer mﬁ te nawnns, weming, ‘2nd there

$odned Br. ®willis 7, m, geologist with the U, 8. Geologieal
suway, uhe wasg mmm a peck train to be used for gwlugiﬁ

exploration in western celem and tastam ttah. ?mvelm |
sntirely Yy msumx, e 1«2’& the high Platte éiv&ﬁe sountyy

‘swth erf Rawlins wﬁ mrked our way dm to the v&l}.my ar the

tittle Snake ainr at M&ta ﬁ?mm, szh a few milaa tmrth

of the Colorade line. Proz Bagss we_procesdsd on southwestward
to.the valley of the Yamps near the .present amss'voad's eff gubt~
beam. The loeslity of Sunbesms previously hsd been s favorite '

. eamp. sive for warending bands of ‘Ute mians apd subsaqmntly

wsd used by sheephorders for the same ;mrpass. From Jundean,
gheeop-wagen tralls, -yhi,@h pnrauelsd_ genorally what iz noe U, 8,

| Highsay Bo. 40, were followed which Sock us vostward to the vi-

oinity of what is now the villaaa of skull Creek, Southward from
M Creok, the torturous divide eountry between the Yampa and
the Blance was crossed, m& in couras of ‘i;;:r‘:- shat was then
known a8 the Raven mieum)ﬁ aow m as the Rangely anti-

eline. mmg the courses of th!.n extended tyip, and except for

<. the counbry. m the fsmediste v:&aimts of Baggs, Wyosing, only &
. few shepherds and their fioeks were sncountered. Very fo¥ people
L pame 40 :mrzmntamﬁealwaae £0 to 25 yenrs ago,

In coming to Rangely, the writer remembers distimetly
the profound impression which the excellent exhibition of enti-

olinel folding made on his mind. Being fresh from elass-room

study of the mode of cccurrence of eil fields, Rangsly had every
apposzadse of being a likely place to explers for an oil or gas

£1e1d. After Gropping down from the high Kesa Verds sandstone



escarpment to the valley of the whtte River, the disappointment
shich was sacretely expsrienced in the discovery that someons -
.else had alreaéy discovered shallow oil production aa tha antw'
staaﬂing ard pasily weeeguize& nanseay antielina san be veeal-
lﬁesad d&s%iaﬂﬁxy,

. almost 21 years later, 1n.59r$1 1948, the writar re~
visited ssngalr, traveling this time Ey autunabzla from tan tm~
-'pyuvua U 8¢ Bigbway ¥o. 40 to the field aver ) roﬂahl, but,
nsvarthalsss, & very aaasable, ‘typloal ¢£l-eountgy rcaﬁ, & great

a"—'eoatraa% te the ahaaaherﬂst*s teasls which wore follewad 1& tha
"1§§eonraa of the prier viait. Instesd of a fow primieive, st-nu-
e amasea spudders, which Tepresented azuung activity aa:-m

7:7;the earzr sunmer of 1985, some £5 ratamy r&gs eould be ebstrrad

scstttrad about in the leng, oval basin whieh.ysrks the. aangelg

| anticline. the srray of tauk batteriss, the construction of

- permunent cesps, the building of roads, and otbor charasteristic
 evidente of active oil field development all served to emphasize
- the 1myartanss of ﬁhﬁ diacovery of all at Raagely tnytha ﬁehus
sandatone by the Californis Company. At Rangsly ons of the
1argaat ﬁ&l fields evay axscevet&é in the aaakr dnnntaia raglﬁa
12 belng davmm, snd {nforsation becoming ‘evailable indleates
'that the vebar saudataas oil sccumylation may prava to be the
largest vyolume of crude. so far discovered in tha‘wauatain states.

gonsequently, the\zeaumpletznn of the Weber disaa#ery well, Raven
¥o. 1, by the Celifornia Compery during the latter part of 1843
was & notable svgat‘ﬁgth’rar Coloredo aaaﬂfaé the Tnited states.
ﬁurins‘lséﬁ and continuing inte Lﬁés,'nanéezy has been ona of
the ﬂast sotive o1l rields of the cannzry.-

In 1944, as eeasultaat for The sharplas cﬂrposutian,
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L: thﬁ writar atad&eé rsgarte nn Eha esrly eﬁeratiqns ar tha ali-

|/ fornis Company in the Rengely field, and comsurred in ths seleetion
’;;ifafi’hg first new lauatiaﬁ to ba’ ntaa after the ree&m“lﬁ@iﬁh“af

i "sam:?xm 1. 0n this 1mauen vas drilled zdm-shmléluﬁamteh's
T ;‘{Q‘;}uc:c.wamm ¥o. 1-2%. Subsequently, during 1945 and the
'-ﬂigaar;y ‘part of 1943, 8 reﬁreaeaxative of The rglas earyaratiaa,"

. __sha writer attended’ uaatiaga of tha aaﬁgely apatat&ra at Baavan,
‘"7halpad o azgan&ze the aangaly Snginasring Cozmitiee, anﬂ aerved

.Jféfas tamaarery chairmen of this eammzttse 8t the timo whan.its o~

g ot

gegad suginesr, Mr, 3. 4 zariubuk, was unabla to funetzan‘ny
‘poasan of illmess. -
‘yhile. mervins B3 %smporagr chairmaa of ﬁh@ aansemy
- Engineering Comaittes, the writer collaborated in the formulation

of ambiticus plens for a gomprehensive stuﬁy of the capacity
and pezfezﬁaaaa of the weber sapdsténe resarvuis. unfortuaate:y,
- wueh delay has been assoaxataﬁ in esrrying out tha appravtd pro-~
grem for the coring of- the Weber pay sacticn and the analysis of
the cores recoversd, for the messurement of bettom hale pres-
aﬁrai'and the dotermination of productivity imdices, and for the
proauramsns snd anslysis of bottom-~hole samplea of raaervaiv
fluid. Yt now appears likely that aome form of artirtaial 11t

-pmi&zﬁhawaftn-huuinntaxlod.tn:ﬁertatarvulla bafere 4% is pussihle

. to evaluate properly Yhe performanse of the reservoir, snd from

© - the information sc- cbtaineé to develop nlans far the most eflfec~

ttva reaavarr of oil. '

| Buring the past year the writer prensrsa sevarni,pram
lininssy reports on Rangely for his employer without having an
opportunity %o visit the field or sﬁa&y‘ﬁh& pay seetiocn, Thege
reports were based ¢h1efq,an inforuation cbtained ferom the U, 8,
anreau ar Eines, snd it is well known that this infermationm,
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elthough undoubbadly aarraet as tﬁ aehail, was maagar and inaam»
9lets. In CONSOQUENCH, SOHS errors ar faat resnltné whieh.tha
_wriﬁar regrets and wishes sould be earr&ated, anavea, ﬁha fumdgw
-menbal conelusion presented on the infer&ur 9erfanman@e #hinh o

aeula be axsmﬁtad frum the weber ruservezr has nover. hean dinpntea

‘_'auaeaasfully, anﬁ. a3 a aa&tcr of rnat, Zatur aﬁd unra eemplu%u

inxnrmntianshna te&and to ezphasize further this condition.

The eaﬁglate progras of coring anﬁ bcttumwhale samyling
!unw under way- ta.tha anngexy field should be aompletad in thﬂ
eausaa of thrue or four m@mtha, and will pravida the tgpa of
infornation aasﬁad for a oﬁmprehanaive anginaertag study of ths
_f40l4. This report must be regarded ss & progress th&y whieh i3
lanb}suh Yo further amalifieaeian and wevisian;a§ ﬁara‘daﬁa beccne
.avazxahx0¢ However, [ aaea contain puch ptevieualy unreloased
information, ineludiag complete data on every saetian of the
'waunr, except ous, that had been curaﬂ 1a the Rengely rgelﬁ up
to the time pf the writar!a visit. )

The Rangsly oil f1e1d has raae£Vaﬁ Y greae daal of exag-
~ gervated publiecity wh&ah appesrs tc bave been designed- principally
by unscrupulous 1ntsrents o araata inflated vaives for- 1aases
and veyalties. Regognised oil trade Jauruals.have even carried
_articles wbich inferred, if they 4id not maks an cutright ‘state-
':nan$4~thahanangaiy;m&ght~pesatln“aﬂv@ﬁurarable-e&l'raséQVU*that
. was squivalent to & iukitanzial aait of “the proven oil resopve
of the Mnited Btstes. 8ueh prepestorous and entirely unfounded
statepents have resulted im the 0hoou* which thelr inatisatars
avidantly destv@ﬂ,-bat‘tha-sﬁah.te-gea wells comploted has pro- -
dused sn unfortunats situstion where the establishwent of facts
ﬁb&eﬁiwauld assist 1n,tﬁa f@r&ﬁiattan_anﬁ-dgvelépnau& of plﬁns
for the most effislent recovery of oil has not kept pace with
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the drilling sctivity. In consequencs; & great desl of drilling
and ather development in the fleld will have been conploted
without the bemefit of infernat&aa regaeded as saaential for
 the effective produdtion of oil elseuhara | R

© pangely's lerge proven area, the lack of dry neles
-within ths recognized limits of production, and thm ‘considerable
thickntss of the wahar samﬁatane, whea eamhinﬁd with tha degsrth
of discoveriea in other parts of the Eﬁiteé ‘Btates, has served
to foous & grest dsai of sttention to the riald. Eradualxy,¢samo
of the exeitament is. vaing deflated, and 1t iu beaemiag wore
gnnaxalxy recoghlized that Remgely 1s mot the benanss 1t was widely
advertised to be. Rather, it is being*taal&aeﬁ That the reeévaéy; |
ot axl hr ‘present prastice will, in il probability, be mediocre
in & field whnra devalepmant costs have been abnormally high
and whaps Pfuture 1lifting costs mey be exgassive. '

If the facts now availevle er the Rengely fiaxd-n#e :
accepted, She present prospects must be cuite disappolnting to
' the prometers, but to the thoughtful operator the unquestiened
very laxge oil content of the weber reservalr should hold mest
"1ﬁtrigﬁin§ p@éSihiliﬁiea. gertaialy, it sheuld be pecognised
that the ganaﬁtvutian of all remaininrg reserveir eﬁnrgﬁ'ls o8~
‘rsazstal;=xﬂﬁ”thea&ayﬂnhili&y'cfﬁha-rasewvat: to xome Torm of
. pragsure #eiotensnce is sursly’ vorthy -of aarerul eonsideration.
© tAReh. stud&si, the work of the Yngineoying Gemmiﬁtee and 1*3
chairnnn.-#u aaaerviac of enxthusisatic support. | ‘

- Prom the beginning, the weitor has 9@:&@»&1&;; s not
offioially, advocated the vaitizatien of the field as s solution
to sany of the coupetitive problems which have developed slready
during the short pr@duetivn lifa¢ There is now syple evidence
to shau ‘that much money could have beem: saved snd push BoOTe
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effisient 'rmésvéx-y ﬂsm ah%nimd it mﬂ' had been some bebter
emeratim ia congerted p}.anz:s.ng fﬁr the ﬁavelagm‘a and opers-
'mg mﬁwa- oven if Wal; a&aﬁaelaa might make mtmaz. mﬂiaa«- =
tion mraatim. Proi the uwwm of emawat&m, and

- aaﬁu&lly for the ultimate bensfit ai‘ the ageratara and royslty
. ounerd, it csn be regmtwa thah tha State of Celamae dees mt

pesseaa he mthariw to compel’ the praduetim of oil na!: in
excosd of the maxiswus effs.esim raﬁa. 'rhe é.‘.sszya'eﬁm o: -patural
reservolir amrg;r, brought - about By the production of oil from

8 wall s.n masa ¢f the maxisue efftaim vate, or the- vastaf‘ul
pm&wﬂm of gas, will _.grovmf xmanﬂvaa and _mvincm argu-
ments for the boresusrate L the Pederal goverasent who ave |
mcai.ng sleep twmg to deviss now ways and mas for saeurmc
contrel az’ ths oil induatry.



, rma repm daals with thﬁ gatrulm xaelegy snﬁ pro-
duetmn of @11 rrm the mely nem s Rio Blanes County., Lolo~
. rado, and Mnsmws paﬂimlarly the. ﬁmwrties andl ail resawas
T ef ths 1dabo Remmg emgw m:d tha mmteh 01} Baﬂn&aﬂ ﬂm«» '
"W mma themi.a. | T

_ '}:ha Rmm w. fiuld is laantaﬁ m the nerthsm ;mrt
of the mta aasin, porthwestern celwaﬁe, only & 8hoPt aiaﬁaaeo

" frou the ﬂtuh lm U. 8, Highway Bo. 40 fs sbout 14 miles from

: .-m morthern pm ﬂf the fieu 208 8 typieanv wugh, but navan'- ,
'_.'thulaas pasum, eil field mad extends sauthwaxvd rmm !.t to .

the fiald eammues on to grend Jmeum, anlorada, abmtt

100 miles te the south, The nearest rau sh.twizag point for ﬁangely
1& Cralg, ﬂalnudo, & distance of 82 mnea esast on Eighway %o, .

40 from ;ts intgrsection with the Tield road. Nost of. the mater-

. 4al and equipment used in the Rangely field ave trucked in from
¢ralg. The town of Vernal, Utah is only. Bl miles wast from the
_33:5@?.3.9:: batween t;he Rangely road and. gighww ¥o. 40, mﬁ, u
sccount of its grueater proximity to the field, has baan aﬁaptaﬂ
ag the tmorary hema fsr nany teehuiaal and suparvism upioyaes

L :&pm&m m awpflatzen uf the ‘0onstructicn. of perminent eaBpS.

- ,sme Vamx ‘hes 0o uﬂmﬂ acmeum .ﬂs Bbas not been amidered
to be. & suitable loostion for supply houses. o

The hi‘ghe;r_h part of the Rangely structure is leaatéﬂ in
e wall defined hasm, teme'zl& roferred to g Raven Perk, which
13 surrounded bﬁ,mgaﬁ s:aﬂ broken hills making up the Besas Verde
sandstone eacamam. The valley of the wn:!.te .or Blsneco river
crosses the southern end of the basin, dems
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The hasin is of ovel shapu and, except along the ecourse of the
rivey, i.s a harren waatelmd of uiay huls emich support sparae,
ar&é—-&yp@ vagaﬁaaim, and whian arodes mi!y when waahe& hy
intwqumt z-aiua | :

The imla&e& ’.Lwatiaa of the asngaly £1014d has baea
ohn of the faewra whi.ch Musncad the mstriet&ﬂ attention '_
um.ah wap given to it up until the zim when Raven. Ho. 1 was pe-
- gowpleted by the ::aufm’n&a Conpany .» ¥oat of the preaipttst&m
~ which the peglon #eaaiwn somes in the winter time in m fm
of snow which may accumulate to considersble depth and render
: t:;e rm_a tmmruy S.aaecusihls.

» Housing facilities. wore vzrtaaur mexistmﬁ foy

- both compary . end drilling -emtzaatur- employees when the active
developasnt of the Feber reservolir got under way, Host of the
contracters have houned thelir emy&égees in temporavy trailer
canps, whereas the oll eompanies heve been bullding mest, perma-
ansnt canps as rapldly es scerce comstruction materiels \béem |
available, Fecent inspestion reveals that living comditions in =
part ave still inadequate with some people essplng in squalid
hovels aleng the river channsl, 'ent-;rexy lseiing in sanitary

: fa!az;ut;l‘.u. and gersalnly ywv&é'wg‘ an opem invitation te she

. ineidense of epidenic disesse. |

- The ¢limate at Rangely. 18 Maetaﬂstie M the htgh
wostern -gzsazaag : gmﬁry#u with extreme varistions in temperature,
Tn the winter time the t;mafatm will drop occasicnelly to as
low 8s -30° ¥, and in the sumer tims will rise to over 4100° F,
i‘ha cold weather, with mcuﬁ.@ﬂ bliszards, makes rotary deil-
ling aiﬁ wells 43Cfioult, beoause of frasging conditiens, but it
is yesognised 3hat 1t would mot be practicel to uss asble Sools.

_¥he construstiom and iwprovement of resds in the field
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ofp being sarried on by most of the aporating companies, with
tean# sssistance Trom the county and the state, but undeér the
besf- #f eaﬂﬁitiam the navmt of supplies mta t.ha rs.em will

'raanin,aﬁyeaaive and praauetian ‘coats ngy ba~axpaat¢a, gensrally,
g ta be ahcva tha avsraga for ftel&s af - siaxlar'dapth‘ h':'

| ¥hen the Rengely fi0ld was visited in the sprizg of
. 1846 there weu some 70 producing wells sompleted ia the Weber
- 'saaastme, and some 25 wells were oither rigging up, driliteg,

or in mmns stagaa of coupletion, Punarous locations hava bhaen
 staked in waat 18 regarded as the proven arua of the ﬁ.am, whick
‘now.Bas & length of abaut 7.miles and a maximes width of ebout
gowiles. - e T ]

Tho proven area of the fisld canuot be ﬁarm a8 yet
with presisien, but the. watw—an ¢ondact, ’ a8 m pmzeutad, an-
emanua gome £8,000 acres. It is v&rtmny wrtm mt cwar
20,000 seres will produce oil in varylog mt from the Weber

Msm A8 sush, mah will probsbly rank next te Cut Benk
and meusmat in pemt of size SLOBE Eocw nomtam ﬁelda.

toder the present tﬁl&*&p&ﬁw gsttem ¢f ) well te 1
40 anzu, it {s prodable thet arcund 500 wells will be drilled

ol mﬂ? -through the ¥eber. m zZone, snd the total development

... post invelved will .Japmema scme 65 to 70 pillion dollars, The

. ...begnitude of the development program still confrenting the “opera-~

twa should pmgt early and careful considerstion of the methods
whieh will result in the aaximwsn a&anm&eal mawm of oil,
‘gis’tm' |
| The Rangely antioline m# Tirst noted by g‘éélagis‘éa far
the Hayden Burvey of the U, 8. Geologloal Survey, the originsl
" ploneering geolegle exploration of the Rocky Mountaim States, in
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i&?ﬁ, anﬁ was famed Yy them the Beven Park antiéline. The possi-
biixtiss of the ragi&n for oil praauatiaaf:-n Lirst datarminsd by
the diseevawy of an ail geep. iﬁ the saﬁthwaat,earn@r af aeetsan
5, Township 1 Horth, ﬁaage 30Z west. ﬁhﬁﬁ the U, 8, Gaalagieal

. sureey msde its first detailed stody of tha &angaly ares in %hm
suser of 13@?, the sxact location of the s&e;nga could mot bo

- sscertained. Apperently, it was suthentie for when its existsnmee

. wWas sapa#t@d, around the end af the Iﬁth.century, a hﬁmbar a£
| eaapanias wore awgaaimad 1aealxy ror axykaratiua.yurpasaa anﬂ '
pumerous a&l~ylaeer claims were filed. - |
' The early filings for ail—plaaer elazma in the aaagexy
'tielﬂ ware oontrelled by the accopted. sornars of the original
fout the ssze time when interest
in the. mssib&a securrense of odl bogame manirest, the original
land &urve?s were diaeavewed to ke grestly in eorror, End a ra~
sarvay of the eatire peglon wna mede by the senaral tand afrtee
| whick altered aansiﬂasably naug of the land 1ises previously ae-
_ eaytaﬁs However, it was deolded that the yestrvey would net af- |
fest necessarily the laeatxen of all ell-plaver ¢laims. rzzea on
'9riar to the time it was mede, end, under this conditiem, they
would be sabjesd to pateaﬁ. This degision has besn pespomsible
for. tha Jrregular subdivisions ensoumbered 80 traquanszy in the
“saathsﬂn part of the riald, mhiah 4o not eunrers to the lines op

lsnﬁ surveys of the regien. ﬁt;;f'

. gorpers of the Lew 3urvey.

Diring the érigine} perisd of development, ‘aa-pmar
claims were filed on &bauﬁ'és,ééﬁ_aﬂxﬁs or some 70 square miles
-.;a the Rengely areoa, Most af'theas elaime later lapsed én nceaunt
' of lack of driliing performence, but in ke area where shallow
praduatian nsd been éavelapa&.éartain slalms wur¢~prasarvad anﬂ
st111 consrol lsase boundaries, |
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The discovery wall ar the Rangely tiela vas knawa as
' the Pool well and was drilled in the summers of 1901 and 180%..
This well was laeatsd 1u the aE-l/& ' 1/4, gection &5, ?83
RLORY, end ﬁev&vad iﬁs nams. zram s margﬁr ar {nterests. af ‘three
different camparies, tkis bains one er tha firat unitizagian

2 agream&nts knmnn. fhe Pocl well was prwaaaead originally to the -

pekota sanﬂstanm but naver raaahad lts ebaactiva, aﬁﬁ.uan shan~
doned st a dagﬁaAof 3,156 fast bseanaa of & oreaked ho&a¢ At

z depth .of ?ﬁ& £eet 1t was. rsvereeﬁ that a&l»baaring far:aeiou
.ﬁas encountered that was aapable ot praﬁugins a ecupla harrols
of -51) per d&y. )

; Fniiawina ths abandorment of ths. Paol wall, tha shawﬁng
el a&i‘fauna 4n 4% ansaurasea wther siailar apevattnma and in
tha~aax%_ﬁif-ars & nﬁﬁitienal wolls were 4rilled within an area
of gsoma 3;5&& peras. These wells were carrted s&‘va:xoss dapths,

"" 'anﬂ found, gensrally, e ahaliaw shale oil, fiwst disaavereﬁ by

" the pacl well, st depths of from 360 to 1,000 Teot. Nost of those.

~ early wells wers projected to-be drillasd to the uakata sand, but
the reeurdn ‘availsbie indicste that this horixon was never resched.
: .~ pporsdic development continued up wntzl,lsla when Emsr-
ald 0Ll Company aa&plntad its ¥o. 1 wall, leeahed in the SE 1/6

SO ] x/&, aoetlaa 31, IRE Blaﬁﬁ, Lron the ﬂanﬁas shala a8 a depth
© . of 88 taat vikh.sa iuizlal pwﬁduatianenf 130 barrels of -oil per

a-dgy. %hxa-aamnlutian stzﬁalaﬁad athar ahallaw ﬁwilliﬁg whiah has
beaa rairly eﬂnzinaaus wp tg tha yreaanx t&ms. over 100 shalloew
wolls, prwduaing fron the ahale fﬂrﬁﬁti&ﬂ, ere kndwn 4o have been
42111&4 iz tha kanaely tialﬁ, with Lnitial proﬂnstiens sanging
frnm & fow barrals to wver iaﬂvbarraxa of o1l per dqy. Generally,
the shale vells havm wot had & lnng pvaéugtive 1ifa, but adout
£5 of them nur#egszr are being producsd. The shale oid has’desira
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hos bee
sble refining qualihims and uiiupraeeaaed locally, aad also

‘aaigygd Yy &rﬁak to aéusaa anﬂ $alt ﬁakm slty, Etah whare it
has & ready asrkat., ' o i

. ﬁﬁﬁi& the tims whan aaﬁive davslapmaat af ‘the Weber
‘resefvair was eemmenae&, B uaila at aaageky had he&n aazziea down
o ﬁhﬁ Bak&tt ar te ﬁaeper herisans. ?1?9 ar thsae wexla anceuar
N t&roa apgrﬁaiabla gas flnws zn the nakasa. snd one’ af tham had

L~.a Bpeeﬁaaukar hlauwcﬁt with an eatiﬁaeaé temyarary fl@w af some

T T4 a&llsan eabia faot per ﬂag. This I&rsa aad unnon&sal&admpraw
duction was aeon drownsd ou%, ané the wall was &handoaaﬁ. 3£uee
po oil mas found in the ﬂakﬁté, aad ainaa there was nm naarhr
sariket fsr-aas“§hgre.nas o incentive te-dri;l‘aﬁher\nakﬁta_gas
wells. | - ;
Prior to the uompieﬁinn ef the gaitfaz&ls ﬂomﬁaayis\ﬂis-
| aaﬁamy well ia the %ub#r saﬁﬂst&n#, tﬁp daégaat test woll at
pangely hed beep drilled by the Associated 0Ll Company. This well
r._w§a ia¢ated-$n‘§he'sE 1/4, asati¢§ aég'tﬂﬁ'ﬁlﬂﬂw,-aaa g## drillsd
_;nllﬁzﬂ. It wes garried down 1o a tatai‘depth of 4,772 fest where
it was absndomed in rocks az-aurasais #ge; Bmalllail aﬁéfcﬁi H
shows wéte‘rapﬁrﬁad to have baen\enagua$eaeé‘in~%h§ Earwisen for-
_ﬂaticn, haiai the Dakote which was dyy, but oil and gss in com
nerolal quantitios weve not found. |

15 1951 the Californis Cospamy commenged the driliieg
" of ite Raven Ho. 1, located in the BW 1/4 SE 144, Beetlan 30,
TER nl@éﬂ. The well was drilled with & votary f&g"at vory gread
eest, prinsiynlxy bacause rock bits of proper ﬁeaign snd construc~
tiﬂﬂ werec pot then available for the effective penectrstion of the
bard roaks. tncuan@erad in the ?ennsylva&&an favﬁattansﬁ Raven L
Ea. 1 was drillea te & tobsl depth of ?,3?3 reot and uhilx ronaing
the decpest well that has been drilled 1n\tha nangaly field,
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'-ﬂft&r ancountering some ges in the Da&ata and i a
Juressic sandstone; Raven No. 1 pemstrated oll-bearing formation
at -8 depth of B, 794 feet in the ﬁa&er sandstone. Iatevmittent
Zones of ail sataratiﬁn.ware found in hard,. fiuawgrainad aanﬁ»

! stone for sl&gh&ly over 860 feot of thé Weber section dawn to s
';&ayth of 8,580 faet. The hole was ‘then earrisd on daapor thruugh
some 800 feet more of the Weber series, vhlek is reported to -

__ have been harren of oil, and ended up Ain the top of a,auaaaeding .
'serias of wndifferenticted Penney lvanis rocks. &maa nmw of
‘the roeka below a_dephh of 6, 320 feet were repartaﬁ ta ba o£1~
-:ﬁ@&tinsg tue'haléf?aa plugged back to the uppsr gart_af ths_ﬁehsr
r-#nduins;anaﬁ_taasaﬁadxyxrmﬁnh.txma;waa-gansaaad'in,ciaﬁnsaa out
.gnd im testing, and the well produeesd st & naxiwus rate of slight-
. 1y wver 200 barrazs of oil per day. The 211 was found teo hnve a
brigh sulfur eontent, snd since there wae ne market arailahla &t
the time where the srude could be sold profitebly, Ravenm Fo. 1
was ahut in snd remsined idle for about 18 years. |

The advent of war uenﬂitinna, with greatdy accelerassé
demenéd for fuel oil, which cen be msnuactured from the heavy,
_ bléek;'aulfurébsaring-eraﬁes-pra&ueed'sn,tﬁa aacty‘nauntaiﬁ Stntea‘
from verious fields, created an unvsual demand for arude of this
.;tgyauandaprevideﬁaan~£naeatiya-té;tha=aa1ifa:n&a ﬁnmpa&& &5 put
_Reven ¥o, -1-bmapk on production. This was dete, and when the well
w88 potested it flowed &t & ra&eaaf52£3:harreia.ef,éillpsr day,
whiah 1a‘ap§raxisnteky the same &5 1ts preéustian was before
being ghut in. | o | |
saven Ho. ]l was preduced inaeraittenxly 4uriaa the
‘. wintsr af 1943~44 without ereating a grest dsal ﬁf interest. How-
Aver, several wells sere compenced in 16844 and after thqy were
eaﬁ»leted as compersial ail producsrs, dwilliag activity bagan
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to axpana, anﬁ has been sonblavous uy to the preaant time, Nany
of the early wulls, upon samy&etzaa, had to be shit im for lsok
of- aatlet¢ &lﬁh@uah some oil was *vuakad fram e fial&, ptaady
aaﬁ uaiatsrrupte& praﬂwatian WaS aﬂt possible until th@ Prield
'gathering aratam snd pump atntiaa woLrs eemy&e%aa and eennscase

';“ta thie E#ah axl Rﬁtiﬂiﬂa ﬁamyaaris pipe 1ine,

The inoressed demand far'nil, bruught abaﬁt hy wap-time
_eanéitiann, gombined with & decline in the yate of discovery of

"“nag fields, proved o be & very stinulatine factor in the aefly

'develanaant ef the yeber yoservelr at Rangely. af equal 1&;@#-
- tanto has bezn the availability of fmproved arilling equtgmenz

.. and aeﬁhads, ehich were unkmown ﬂkﬂﬁ Raven Fo. 1 was drilled,

that have. anahlad the drilling and eemyletzan of wells much mere .
vapidly and at graatly reduced gost over whatl was passihln tram
10 ta 18 yours precéding . However, no not¥ithatanding grsatxy im~

"‘praveﬁ aeaesslh&l&ﬁy, superior drilling pachinery and taahniqua,

and & pipe line outlet for crude, the cast of development. in

the Rangelylfi&lﬁ has baeﬁ high. In order %o soeply with lesse
obligations, quite a few wells had to bs Stﬁrtéd'ﬁnﬂéritht edverse
climatic aenditinns, and since thara wag such a great demapd for
drtlliag rigs, eantﬁactors eculd exnct work om 2 aastﬁplus haaisﬁ

- Some of these wnquarath eanﬁitzona gradually sye bsing remedied

... 40 some exfeny as. roads are being: iayrav&& snd sinoe some GOR~

utyanvwﬁlanﬁ rige havs been moved into the t&n&da Kevertheless,
ﬁtillias and sonpletion gosts st&ll pemain 80 high that the scon-
cay of the. pruseat well spacing ¢f 1 well %o 40 aores has been
quastiﬁntd . ,

' cu&raatiy, more xiga are beiag mevea to the aaagoiy |
field, and unless drilling should be eﬁ¥t811£é dvastically on
gocount of material sharﬁagea, P éiminntiaa in sotivity canm de.
forseen for the rtaaindat of 1346
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. Before tha'd@vsiuﬁmaﬂx'éf the Weber reserveir gob

'; uﬁd&#fﬁﬁ?,.@ha spall shale-oil p?b&uetieﬁ.fraﬁ-Eangaly.ﬁas pro-

' cabsed looally at the Raven bGppisg plast snd et the mesrhy..

plant of the Bquity 01l Befinivg Cospary at Jonsen, Utah. In

aﬁdiﬁian,'sema-oil”frem time to ﬁima‘ﬁas trucked to galt Lake

Gity, ® distames of 215 miles. | o
Ehﬁ facilities which were available for ‘handling the

‘shala—ail‘graﬁuetian werd, ol aourse, inadsqu&%a fov the ‘rapidly -

increasing potenﬁial preduatian from the Weber sand wells. The
compietion of Utab 04l Refining campauy*s 19 inch pipe line fyom
- Rangely to wamsﬁtzar, wyamiug, .whare it-connechs with the. #19& ‘

. 1ipe 50 .Salt Lake Ol%ty, &uzing 4he latter part af 1945, has pro-

vided o bedly needed ocutlet for the enmtire field. currentlr,

rangely oil is being noved conpletely by gipe lina to the planza

of wasgatoh 04 Berining Compeny at waaﬁs cruaa, Btah, and ﬁsah

04l Befining ﬁﬁﬁﬁﬁﬁ¥: at Balt Lake City btah. idaho Refi&iag e

company, at Paaatelle, ;daha receives aangaly erude th&i 13

sarried by pips 1line Lo vamsuttey and thence by tank gar te

Pb;a%éllﬁ. | | | ®
?ﬁaiiiﬁies aéw,nn# avaiiaﬁle-té noeve Rangely Qéuﬁﬁ.ta

- the central part: of the United States thraﬂgh'tha*ﬁkpa Iime &ys~ _

. tas-of the Standard gil Company of In&iana, bub 1t wonld probabdly

... be-at & competitive dissdventage with Oklshoss and Eansas -erude

bacauss of the longer haul snd on account of inferior quality.
aenever, ualess well praductiaa allovables are curtalled, the
incresaing sumber of salia somplated in the field may scom vequire
an additional mariret outlet. It 1s fortunate thab such aaditicnal
outlet might be pzavided~w$thauﬁ.pralaagaa aelny.
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‘The RﬂﬁgeE§ il field,-aa‘shawn in Figﬁre‘ga;ali:is-
1oaated on the northern nargiu of the Dists Basin, a large atruc-
Eural depression sitvated about equalxy in ngrthxeatera,eaiarada
snd ssstern Uheh. The Rangely anticline, whieh has been the eon~
zrslling fsctor in ths sccusulation a! oil in the Rangﬁty fialﬁ,
13 an intermediate atructure betﬁﬁen the more inxannexy relﬁeﬂ
Hidland anﬁielins to the nﬁrth vhich fatms the sauthapn yart of
ths Tinta momnbeln aystem ana is knnwn,xecally ags Rlue Mauutsin,

'aﬂd the 1&:39 but. morye gently folded nauglas Craeck anticlinn to
the ‘seuth. The foldiug of the iidland anticline has beon sufﬁ.-ﬁ

aiantly intense to byving Cerboniferous ruaks to the sarfaea. At
gaagaxy, the ﬂreta@taus Bancos shale ia at the surfaea an the
higner part of the structure with Faza Varée gapdstonsg auteropw
sing alaag the flanks, whereas at Dowglas treek the Wesa varda
13 the oldest roek exposed. fhe aangaiy anttglin@ is separatad

 from the Midland :mtieline by the larga snd well ‘defined: m

wash symcline, whzeh 8o dearesses the strsta that fartiagr pooks
are exposed at the surface alopng its axis. To the aenth, ths
pengely 8nziﬁlinﬁ is aap&rateﬂ frowm the nﬁﬁglas rreek an£lcline

Yy A RAYrow, abrugt ﬁpﬂmlina {n which, likewise, the rocks arve

8s de#ra%asé that Eertia#v formations are &t the surfana. ghn
ralnti@n of thess parallaling folde 1is shﬂwn in ?1gure no. 2.
| The racks wh&ah gredaee oil anﬁ ga& 4n the nangery
fielﬂ,ara brnught to the surfacae on the giﬂlanﬂ ant&altaa
nangely,. thsrefare, represents & somévhat ﬂﬂﬁsﬂﬁl oil aacumulatian
ir that cammeraial produstion iz found i» the rtrsﬁ 1inﬁ ef
faidxﬁg gway ¢rom the outcrap of the pzodueing recrs.. |
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Figure No. 1 - Map Showing General Features of the Uinta Basin
of Utah and Colorado. Reproduced from Page 64 of
A. A. P. G.'s "Possible Future 0il Provinces of

the United States and Canada¥l
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‘ ?he snrfaae atructure af ths Eaﬁgexg anticlice hag
baen staaied in éeta&l by the U. a. &aoxagical survay, aud*tha
raanlta of this work have been. pudlished as 0Ll and Ges Inﬂasti#
sations ?ralim&nnry Mpn 7. Enp ? is nmt repraﬁﬁeﬂd for bhis ra-
port since it is now passibla to shaw the suhsnrfaea straetura |
of the ftalﬁ, on the top of the prcdua&ng waber sanﬂatona, is
considerable detail. In ﬁeacr&bing ‘the struatﬂxe af the aaasaly
anaiclina in gonnection with ¥ay 7, 1t 19 stateds ;“”" B
| | afhe surface expression of the Rangely antielina is
- typiesl of Rogky Nountefn folds. in thet the erest is markn& by
- fopographic basin., This basiz, whish 1s known locally as. aaven
Park, is formed in the soft Moncos shale, and is surrounded by
& high rim rock made up of residtant sandatone mambers in the
lower part of the ¥esa Verdas formation. The antioline, whiﬁh
traadh west on thﬁ east end and northweat on the wast ena, £!
£0 miles leng and @ miles wide. The lowest clesed aan&&ur line
smbrages sn area af appraximaﬁexy 180 squere miles and 1&&1&&3@3
structural closure of mors thanrﬁ,ﬁaa feet. The Aips of thn;tadn
on the southvest flank of the antieline inerease from 13° nesr
the axis to 21% at a.dishanﬁa.af.luxfﬁfmiias géﬁmh_nf the arest,
‘aﬁé-ars“%hﬁaJsﬁaeyﬁrb%haa:th@se-aﬁ'thenngrtheaag.:lankjwnagg;tha
. 4ips evarsge. o, . ' |
Saveral ghort normal faults treﬂdiﬂg nertheast ana one
'trandina northweat cut the basal rocks of the ¥osa Verds formation
low on the southeastern £lank of the antieline. Ths rucaa aze
downthrown on the southeast aiﬂe af 81l of the faﬁlt& exoept two,
| these baing the most wgsteriy of the northeast-trending faulta,_
where the ééwnthr@wa gside is to ﬁh@'nnrthwekt,‘anﬁ the ﬁnrthuast~
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trending fﬁﬁ}h;_ih#ia the downthrow 4s on the pouth side. Om

most f&ﬁ1t§~§hﬁ-végﬁioalhaisplaaemeaﬁ'15 1g§§?than'iﬂﬂ feoet,

but on one, in'sactién 11, 71y niosw, t&a'vérzieal éiap!sﬁ@&eﬁt
is ngpraﬁima&axy 5@& teet. ?ha fault having the graatast lataral |
axtan& is Iaw onn the northwest nase of the anticlipe. It trenﬂs

. narthnastuar& agress the axis and tortheastern flenk bf the

. anticlina and may extend for a sonsLldersble distance bﬁy@nﬁ
the anticlinal area.® . | '
Bayaaﬁ the clnsad ares of the aangely anttalins to
. the north &né.gusﬁ. evidence of. folding aiaapyeava,,aad QOAT -
‘Ahe colorade~Utah state line the pocks dip mmm soiithvard
- away from the Winta sauntaias fn like manner, tha Bangely .

. anticliive appears to- tarnxuate 0 she aouthsast wtth o iviw

 dence of A eontinuatilon af foldins in th&‘ganxly dipping Yoy~
ta&mr xeaks which make up the high eacarpmant kKagwn a8 thﬁ
Caﬁhaﬂnai alufxa.

Tha subsurfage at#ﬁatﬁra ar‘%ha'aaagexyffialé on the
-~ top af the Eubur sandstone is shown in gigurﬁ flos B Inforgation
now avallable inﬂzaatea with~raasaaabla ¢orbaigty the existence

- ef closure down te'ﬁaa watar-oil comtact which has heen found

in-a oouple of wolls %o bo at a level of =1,150 feet. The high-
ast well 8o far sompleted $n .the fleld is The Texas Compary's

. galen Pacific We. ¥-83, located in she 8% 1/4 g% 1/4, Seation

'£9, T8Y RIOBY, which encountered the top of the Weber &t an
olovation of ~E30 feet, The effective olosurs so far determimable,
therefors, smounts to 980 feet, and it i3 poasible that this

" _-fxgﬂra pay be - inaraaaea,semaﬂhaﬁ a8 more data beeoms availadle.

Thres-quarters of a mile to the novthwest of Unton
paelfic ¥o. 7-22, the sop of the wabor wag,ansauntaréd valy €
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faot lawer, at 236 fect, in Cilifernls Companyis Zmerald Wo. 1,
lecated 1o the M 1/¢ g% 1}%,'saatianh§g£i%£g B102®. It 1s
notable that tho . position of these twolwellS, corresponds
almost oxactly o the highest point om the surfage structure as .
wﬁﬁﬁéﬁ'h?-tha U. B, Geologicel purvey. eaﬁaaquamtly,-gvmn though
the fold i3 rsyumetrical both at the zurfsee and &t depth, there
qerta&aly has been 1litvle shiftieg of the axls at the'highaat
pert ¢f the structure from the surface rocks down to the top
of the webar ssndstone. R ' Jaﬂdm;wq

A_' Actuelly, theve is really very 1ittle éiffaranﬂa in
the acnfigureticn of the structure st the surface 2nd a%t the
%gy,mf'ﬁh@ wabey inascfar as availeble sebsurface iﬁfarmatiga
will peemit interpretation ot the folaing. Some varistiom occurs
at the nerthwest opd wheps it appears that the snbaavtaea:axis,
in Section ¥, TER BIOS W, is shifted sbont a kmlf-mile from
- ehere it is ﬁt the surface in 5e¢tien i4, same LOWRERAD and |
range. sﬁfiiei¢nz wails have mot been drilled to 1nﬁsaate whathar
the sgveral faules, ¥mows to exipt at the surfaee, parsisﬁ down
1a%c;ths~lawﬁr.rscka. 7his 13 & questlom shich way never Be
salﬁe&, for 1t mppears that the araa}n whieh ths surface faults
exiut:ia bayaud‘ths prasently delinad limiéa af praduaﬁtanu L
 thus probably will nqﬁ'aa-arilied‘ |

A3 shawm in Fidure Fo. 9, the subsuvface structure

can‘néslﬁe autiined for & distance of about 10 1/2 wiles and
with ¢ maximun width of auaut miles. The sras wiibin thm-:
~1,150 fest conbour line eemyrinﬁs same 26,000 aores. It &8
.&aubﬁgnl.whakhsr éa;;i::z==# will,extend much beyond this 119&,‘
-aléhﬂﬁghffutuse'daéelnpmenas BaY fause soue rovision in winer

deteils of the sbructure ss it has besn mapped prasently.
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?ha rucka axpasaﬁ at the surfaaa in tha Rﬂﬁgaxr fialﬁ

7 are of upper cretacetus age snd have been ﬁesar&ba& by €488, 8.

' geclogical gurvey as follows:

»rhe Hanoos shals mnd tha evarkyins ﬁaaaverﬂa raan&”
%iea, bﬁth ﬁf Pra&aaea&a age, ara the aa&y taﬁka axpaﬁeﬁ at-%ha
surface in the Rangely £1616. &ha—ﬂakaba ‘sandstune;: hewevar,
'erapa aat & phort aigtance northwest of the field aiaae 2 8.
Eighway xa. 40, The uppermost 2,000 fest of the &anees shalc,
wnlah has & total thickness of 5 2@9 £eet, is expaaed in thﬂ
aentrai nnrt af the basin whiah.marks the higher part of the
‘.antiglinaq This part of the fapmatiﬁn conslsts mainxy of gray
calearaaas shale, ecntalniug relatively few thin beds of aa&ear~.
eous saaastane, sandy ahals, and aonzretianary, 1ent1$uxav.
sandy limestome. The beds of sandstone lnerease. in.nnmher nsar |
ﬁhe ﬂap of the formatianAand form & tr&nsitxaa ZORno betweaa tht
Wancos shale and the avefiying gaaa verde: fawmaticn. only the |
l@werﬁast 1,000 feet, more O 1&33, of the Hoesa. ?arﬁa fu!uatian
'is expuaed in the Pl racks survaﬂnﬁiag the field, This part _
of the foymation consists of interbedded brown. to 115&&*%9@!3‘
sandstena, end gray to yellew-brown shale. IT sontains, in adat-
tien, & few beds of carbonasecus shale, coaly shala, and cosl.
This huﬁnﬂsxy between the Maacos shale anﬁ_thalﬁesn‘?arda ty&na7
tloﬁ 1ies at the base of the 1aweat preéiﬁaat aéndatens in ﬁﬁa
transition zeaa. A pore eanaistantly wuter@ppiag herizan.thaa
the astual eaataet, which has heen'uaed 8s a detus for strﬂaﬁﬂ&al
magyxng, i3 a persisbent bed of sandy 11mastana which is Saanﬁ
‘about 18 feet above tha base of the ﬁesa ?erda EnS hss an avaraga

jthiamness of about 3 fagtf
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- The ﬁast'recard'ar fhé'raska feun& beléw the surfage

 in the Rangeoly field is the fermatien leg of the discovery wall,

Baven ﬁc. 1,

which a&cﬁmpanies T, S. Gaaluginal.Suyvay Hap 7,

© grd. ia coaied exactly 88 followsi,

zg tian

- 'Mm.gmm;

pakota sﬁnﬂ#tuns

22 black, aalaaraeﬁs shala. Coutalon’
fow thin beds of -fine-greined: zauastuna

- aud siltstons, “ . s,s?at

Fine-grained, gray sandstone ;ntesbeéaad |

with gray and greenish-grey shale. . 280+

o | Jurassic Rogks
Morrison formstian Graen apd varicolors ale, whita sanﬁy

cﬁtﬁie.farmatipn

Entrade sandatone

carsel Tormetion

- eoud, buff smndstone. - _ qari'

" pavajo sandstone

.stans sonta

limeatone, ard limy sandstone. . a1

panse, gray, 1oy - shale} dense sandy 1ime-
stone; and very flne-gralned,. dark.gray, : '
-ealaareuuﬁ, glaaﬁaa;t ¢ sandsteme. - - L

Light<bufs, friabla, caldarecus aangstane, '
conisining frosted snd rownded geains. 1300

1Bad to brown sandy. shale;. . éarkagra¥, £iaai1&

1imy. shaley and very: f&nangratnnd ea narm

solmon~piuk, very fine to finnvgraiand sagid- -
iniag rounddd and ferosted grﬁiasﬁ - 4801

' ggiagsge ggeks : .
Intaxbaﬁéed red, grT&Y, greeu ahale; gray

undifforentisted ,
_ to brown, very ?1na~graia@d gandstone} and _
& few thir beds ni grpsum. _ 880"

Park City forsation White, ﬂss s shite, thd reddish-brown

weber sandstone

shale, enn&aininé thin,beéa of hard limsstone.
and very fine to find-gralned gray and 11gh$ ;
yell@wish ealeareaas sandatenn.,. . | . X800

Upper 300 Faot consiots of TL.
grained grey to buff aandatana cont

. beds, 10 to 15 feat thiak, of shaly mieazaaus _

rod sandstone, and with 3 arts of entire aaqu«aﬁa
esleavesus. Lower 1,130 faet fs similar %o &

200 feet with an. innrﬁasa in red beds dosnwa
several oil-bearing dbeds vhich aré malaly

colored ‘occur from a depih of 5,?@4 te 6,58&

f“ﬂt# 1,480¢
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pelow the Weber sendstons, in Raven %o, 1, some 83
feet of undifferentiated Pemnsylvanisn yooks were encountered
dows to the total depth of 7,173 feet. These Tocks comsisted
| of va_rs' fins-grained, white to pink, seleoarsous saadnm; “
gesy snd red shalej snd beds of dense limestone. Their 1itho-
logy 45 very suggestive of the Amsden formstiom. =

| . The Websy zanﬂstms is ragndeﬁ a8 being the strati~
graphto aquivalmt of the Tenslecp sendstone, an i.mwartmt oil-~
basring formation in wWyoming. It tz alse believed to bo aquiva-—
lent to the Rermoss formation of southwestern cnlerada, whish
is prznaipally & limsstone tormation, m grudation m the
havd, mrm. ealaarem sendstone of the Weber to the
1imestons of the Reymosa i3 presumed to taks plage in the cen~
tral part of the Ulinta basin.

on Blue MowmSain, to the mrth of nmely, the wdea
formation overlies Bissiasippian liwestone which varies tn thiek-
assa. fvom ebout 650 to 900 feet and has been correlated with

. the Kadison imwn@n of Wyomisng. The Hadisen, in turn, 1s under-
1ain by rooks of what is known as the Uinta Eam‘hm Group and

. whiech consist: of ever 18,000 feet of ntn.mmtm rocks, thiefly
1imestenss, whish sre belioved to range in age from the Devenien
to the Cambrisn. ¥ons of thess lower formatiens hsve been tested
in the Hangely ﬁ.cld.

In the mu@ field, gas hss been predﬁué from the
pakota sandstone, and oll has been found in the lancos sbhals,
in the Morrison formation, and in the Webar sandstone. These
horizons will be considered in thelr descending geologie order.
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gangaa gga;g
as mentiened in Chapter I, o1l was first discovered

in the Bangely field in the Mancos shals. Production has been
found as depths of from 500 ta—l,saa feet, with no one particu-
1ar horisen serving aa the rasarvnlr. The relatiﬂa.af the oo~
currenss of oil in the Nanccs to ecalsite veins in: the nhala is
'ﬁaxque~anﬂ has deen described by the U, 8. gecloglesl. Bnrvqy

a8 falla!as ,

S6ne of the most striking features of the Bangoly
anticline is the asaueiation of ofl with caleite veins in the
Hancos ahals* The oubereps of nany of thase vniam, which occupy
aeinzs in the shale, sre shown on the U, 8. 6, 5. ¥ap 7 of the
field, and others undoubtedly are present baneath the mantle of
slluvium and terrace gravel thst ecvers muh of Rsven Park.
The velns gro most abundant meay the erest of the anticline
shers folding was mest intense. They generally mark stromg sones

of fracture and strike sorthwestward parsllel ‘to mest of: the

faults and joint eorascks. The 04l that &3 foumd- &b lhnllai d&pths= -

in t&n‘ﬂ%ﬁseS'shslnaagpeara~ka-ae in porous parts ef‘thastnvaias
or in erevices in the fragtured shale naar‘the veins. Por this
 peagon the dip of the veliss should be taken inte aaasido#ntian
in planning woll locations. Inassuch a8 most of the fault planes
dip aasttard, it is to be expeoted that the dip of the caleite-~
£illed joints is in the same direstion.®
It 13 roported that in following the projection of

veins from the surface in Section 31, T1¥ RIOEW, a falr measure
of success has besn attainsd in the soupletion of shallew wells,

* fhe eccurrence of gss in the Dekota has ?@ceaveﬁ soze
previous coswent. Actuslly, it is doubtful whether the original
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vogerve of gas in tho Dakots was of w amaiderﬁbla magnitude,
apd it 48 corteln that much of it has been wasted through un-
‘eontrolled wells. ﬁppmt-ih enly & nim part of the-upper
‘member of tha Wﬁta is gas~baaring, ana the gas psy 48 m«mm
direotly by watsr ‘which has eonsd upward and drowned out the. |
‘wells when they. were aliowed to flow in large volume. From the -
‘behavior of the mota wellm, the: pe\muy ead yemamitr of
the gas pay uaum wust be nigh. '
ww exposed on the mth side of Blue mmﬁa, ‘the
Dakota m a thickness of 483 feet, which is amiﬁemm grester
than the thicknees of 280 feet nyeﬂa& 4n the mawn aisewen
.mu. Aleng the lower slopss of m:an mm, tns mmm .tn
made up about two-thirds of shale of various ualm and one~third
of bwm and white sandstone snd conglomerate. The tnmst pen-
ber awusta,a& about 10 fest of BProsn, poreus sapdstons, which
) posts tumediately mbove & series of black, '-ahw shales snd
. tightly comented songlomorate. This member is belloved to-de
. ‘the scuree of the Dakota ges found in the Rangely fiald. '~

onae well in the mw field, m 'Eaxas amw!a

onton Pacifie He. k=82, locsted in the NE 1/4 ¥¥ 1/4, Sectien
as. 725 RLOBYW, has ensountered a good showing. of oil in the

. gorrison forsetion. Fhether this bhovison has deenm mﬁdeﬁ off by
rotary wnm in other wells i3 not .knm« It ia, of sourse,
possible that the sand encountered in Union mtﬂé Fo. 1-38
sy be ap isolated lemtil wvhich may mot be present elcewhers.

' 4 study of electrical logs, which are made on most wells %o
provide. geologle infoemation, should reveal its presemce oF
absenae .ta other wells.
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_ Ie 13 nawml uhat more attention haa baea g&vea to
the mbnr sandstone, the prs.naiml ﬁri!.-awdmm formti.cn ia
the Repgely field, than te 511 nf the w!aer oil- and gu-wmm

'herw@m. The mbn', 4n its o&i«-bsam aaettm, typi.eauy 1:
e ma. fize-gratued, uwam aaleamoas 4n varying degree,

i samﬁms w&n-—hwm apd. genearally. mwwam sandstons.. M

laminations of shule and: nh&}.ey amm;m wwas.l thmwm

“:.the grester part of the formstisn, and, becauss of thoir presence,

:fverﬁim pemeabmty is pro’bnbxy mugim. mall fragments of
- ml!.d, black materiel, of girsodi

i ..,.5, _—

| Cdn the mm pones of the samhtam and suggant that thu gvoaan!:
- aemmtma of eil aay haw meumed froz a seaond mratmg

tha ﬁ.rst m:mm zmvi.ng bem Mssiynwa dm*m the ceurse of
geelmie time laavm oothing but solid hydmrm resmm.. |

uem}; zo opportunity has been wanahls far a study

: - @f- m pohmlm a!‘ the oil~bearing rock, 3 auwety inspeotion
i rewah that: caleium. earbmu 48 the primeyy. cementing wmaterial
' and glay sinsyals sre subordinste cementing material.. 1% would

not be at all nwum to find that msi&erahu somm
ematat&aa has m place. R S ' z
the thrm beds of Ted, shaley aamﬁatm, noted in the

Y. 8. &. B, fmtxan record of Baven ¥o. 1, have been mmxrﬂ.e&

with raaaemx.a rogularity over nﬁm parts of the uom, but
it has not greved to be pass.thh ta aarmlata gthey fpdividuel

mesbers for any eonaiderabla distonce. meﬁrieal lega have been

of mue valus for eorrelstion purposes in the mm

‘ ail-bearm sandstong was peported in aavm ¥ee l
through the upper isterval of 616 feet of the Veber (tron 5,706
to 8,380 feot), Visual inspeetion of ecores and deill-cuttings,
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‘end ether Bextvaotions® indicsted that 30 per cent of thﬂ ‘section
er solme. ms foct wwe oil-bearing. Howsver, no inforeation ia
availahla as %o Just hw push sm&stm m qf this :w& !"eae pos-
mssa& safﬁuim pormeablility $o permit tho ef fwtiva moverent
- af rsaewair fivid under the genés.um of presoure and tmara-
turs” prevalling. o

_ n t«he Sherevord®. mﬁiw WA mﬂn of the emmss pro-
- grax now under vy is the Rangely: ﬁam, And Tegret was: m-.,-umd
~ that the proparation of -this me eould not be delayad il

e ammtu sapies of cove analyaes shwzﬁ ba available. Thrwah

the. ¢ ?nrtesar of varicus operators; the wriﬁw has been pemttad _

C to stw the snalyses of all aama teken {0 the field, except one,

. uP %0 the end of Apvil, Iﬁﬁ& ?hia is the first hﬂtms that

. ameh of this information has ever been roleased, epd for that
'reaam pone of the vells are m«msﬂm spocificaliy.. Tubla Ko.
1, 4n Appendiz I, presents o summery of all cove information
geoured. In 4t the pecbion in vhich the well frem which coves
were '@bﬁa&m 15 116804, ond 1t 'ds belfeved that this will:prove |
to be aulficlent. mamauen for the evaluation of the oapaeity
axsd contents of the Weber reaervatr as far as the mua»ms

of seanty &Mm ;mm&.

"~ geom Table Wo. 1 4t vill be apparent that the best send
conditions so far discoveped in the Febor reserveir aem;r 4n the
 porthuestesn pazt of the field, and thet doth porosity snd perm-
aah.‘..nty dateriorats to the ‘southeast. ctuslly, cnly thres of
tha wens uateé have goved the upper pan er ‘the Wober mmmate]y,
and faor. mﬁ reason amlwiam marému gmral sand qmity
aye unsertain until more inforpatisn becowss amnhlm Ewur,
4t can de wmted out that the hast send section 8o m eorsd
was oaem‘hetgd in a well laea%oﬂ in swtzan 23, 5% R108%W. Also,
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| ‘the wells s.a swuan 18 end gestion 23, TEN RIO3W, and the well
i saetm m. oeN RLORY hmm cored ovey 160 feet of pmmble
' smﬁstm gapable of ma&uema n.tl mwr the grwsm prenﬂtm
in the yeservolr, and 1t is haliaveé that the same emum
will exiat ia Section 20, TEX R1OZ¥W. The permesdble pay section
 appears to thin somewhst from gection 80.to Secticn B3, TEE BLOZW
6o aveund 80 fect, slthosgh sll sf the permesble pay~Eectius mey -
aot have been cored in Becticn 35, Theve &5 some vodustivn in

TR i -_a:;m average perdenbility of the sand cored in the wells in thssa

two sectiens., The section of send encountered in Section B‘?,
428 RL02Y &iffers mavkedly from all of the others in that @ thick |
tmum (ater 400 feet) of sand paas&sstna ilow pmsi%y und very
i Eﬁw axt&miﬂ the occurrense of
this very tight send may ba eanmt be stoted at present, but it
43 obvicas thet sne effective Fecevesy of oll from 41t mey provids
8 ‘ifficult sparating problem. ' e
Tven with limited information available,. 88. weaemd
in Table No. 1; it is evident that avw&g& figures for porasity
 and pemubmw gannot be appifed te the. field. 85 & m:m
welighted avemstz kave been listed for the pmmse of showing
the gmral tight ehnrmssr of the Webar resemir, certainky,
%8 Wawﬂ areparti.es are inferior to the wacmira of wost
Rechy Hountaln ﬁ.alét,- apd they ere similar in some respscts e
. the tight sand bodies found in sertain fields of New York and
psnngylvanie. o '
. Attesntion is aallcd to the emidwnbln thim“a of
oil saturated sand, havm iow mrmitr aaﬁ pegligible to zevo
ﬁem&bmwy whioh was aqoved in the well losated 4n Sectiom 15,
728 BLOD¥. gand of this type hsas been foumd in varying amount in
all of the wells that have been oored, but generally 4% has been

iow pormeability was .
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zsmrw& by m mhsta. It #.s é:za*ﬁtm mm mh ught
-saaﬂm wm amm&we wny msh tﬂ m ﬂm ot aﬂ. mw the

_ipr%swa diffmﬁia.ls w e:mm i:a m Naawﬂr’;“‘ Al

',Y':”as ﬁhﬁ maasm éeelinsa !.n tha msﬁiate yerighew ‘af,%e”“vezz

" 'vare, soss ail may be protuced Trom the less permesble sawd
S 'amxemg particulerty it thay ave crecked with exploatves.

4 _ sm mak M the- mmga wﬁ mrmbmw @2 the
pwdﬁaw sand’ amﬁm — be 4 mm w apmm the squstion.
" for fluid rm wrm porous medds; uow that soma mumﬁw
mgs testt m aﬂbawfm vimeaiﬁy desem&natms are svailadle,

- pata from the woll ﬁﬂ#&# in Me&m 83, !‘E! mm are used mr

"ms gumaa, mﬁ m eq%ﬁm f‘w m wlnmtim m im selw—

: um are af :auma
.z q z m,{ufsg} x 1,9%
: = hﬁiﬂxfﬁ’f-“ﬁf
E = parsosd; a&lmnmi

. u % yiscusity wm in gents gas waleh for aeetiem 88
| &% 2,446 1bsi/eg. 48, 48 3. ma&mius

aaﬁﬁaefﬁw%wwmmwmﬁw uaﬁ&vity

indux tesh the well in question pre hg- Mﬁ!

g8 barrels of eil pe poy day with /amama

E,M 1&‘4!%& m! ta g}m mt * ”G ﬁi’-o Fﬁl’

wnﬁMa s*zg wtn.wrw

w,m, 8@.3 ae yw
Memgantwtssﬁﬁj, L o
hole diametop ﬁn m‘ﬁ = gif. 20 Anon xS

143%% Iﬁ ?tﬁ (m tablss w F. By ?}»W)

@ thmmas of pay i am, s 70 P4, © 840 12, = £,158.8 en.
. = gtatis botton-bole pressure = 2,448 ibs./aq. 4m.
. Pp » floving bottos hole pradeure when wall was producing
8t rete sf ©8 bbls. oll por dsy = 2,860 ibs./8q. 4n.
By - Pp= 1bs./sg. in.
T Mgietgy = LR2.6 atmaspheres

gubatitubing m values givon above in the equation, the deter-
wination ol effostive permeability i3 csleulated a3 followss



. safarrﬁae ta aha avevnga 9erueahility of frﬁm ? %ﬁ 10
y m&lliﬁaraisa reported rer Bection 33, BN alﬁaw and liaﬁaa,la
f;rabla xe. 1, a8 éetowminaﬁ from cove aanhfaxs, ey will ba avi~

7]'dsa$ iﬁmaaiataly that thﬁ resu;tw of tha pre&ading caluﬁlatlen

(8.8 n&iiiéaxaias) prav&&aa an exee&lenx ehsek:an-tha averaga
aaeuxnav er thi dore gestn. xu#%harnare, 1t-&8 ee&%&inlthat
1istle ﬂ#&a-thsa ?ﬁ feut of pay f@@ﬁ&t&@ﬁ is eaaﬂribu$ius ﬁa
the produstion of oil with & yressnre diffarunttal~at 185 lhu.l
BQe tn, 83 2t up in the yvaénmtiviby &aﬂsz detarminatiﬂua b £
8 graatar thicknens of sand wwre prcaanx, the saleulateod per—

: raaahxlie? veuld bde less with all aﬁnam tactors remaiains eon~
 stant. |

srom savernl series of drflletem‘taata_it\héatbuen
daterminaé“ﬁaaﬁ'the gaswail"aanzadﬁ in:thn ¥ebeoy nanﬁstan§~ o
reaervolr at Ramgaly L2 &bt an sverage. aiav&tian of -320 tuat,
'jané has been showp ap such en,the snbsarfaa& stwuatnre 28y,
?hua,'rxam*tha highest Eaawn_:ull,on.tae ssrueta:s,.whieh.ia‘
the rexas'cemgaavfn nion F#eifln“ﬁag'?&as,‘whera ehe”taﬁ“af
the Weber wes encevuntered at ap elevation of -aaa reat, down
-to the gas-oil ¢ontact & maximum interval. af saﬁa 80" feot of
gas~b¢ariaa auraza exist. The amount. of ges gqy,,ar course, a1~
zinishes soiag down 4ip to the contect, and the atrata which
1is aaa-basnina at h&gh structural alovations 43 known to be ail«
poaring at strectursl levals below the gas-oil contact, Because
of the presence of the gas-cap, the thickness of oil psy section
in the Weder is reduced prépertiﬂnstety within the limit of the
-320 oot contour line. | -
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| The water-oil contact in the ¥obsy sanﬁstan& at ﬁaagely
has been found in cantinaa&al.ﬁil acuaanwts Rooth ﬂﬁa 1, 1aeataé

. in the ¥¥ 1/4 89 1/4, Bection 15, 226 7108 ¥, end in lgo ord 011

"cemyaay*s ﬁuihezsaa ot al.ﬁb 1, lbaated aﬁ the 8B 1/& ﬂ? 1[4,

"=,seetiua 18, ¥E¥ BAORY, &t aB- iaentiaal atruntural elavatian af
. “1,x59 £aa§. For caareaienaa, thts oantagt has been aasnmad te

~+ be ab an.elevation. 0f ~1;180. feet gnd bas besn so shown on-the

~..oon %he map 83 & condinvous line.

.‘suhsﬁsfaat struciure. WAP .- :a.larga oYty ta$ ponition of the
.,aantans haa haé o he pragueteﬁ anﬂ it is, thepafore, nnt drawn
| . whe only well tobe carrled to the Wabar antazde af the
ﬂeaignatad waﬁarvoil aﬂntaaﬁ is the aantravarsial ¢a§b-§ewtan~ ,
‘strmger wamanz go. 1-D, located in the BB 1/4 §8 1/, Sestion
4, TL¥ R10E®. 4% the vime the writer viaitaﬁ the Rnngex? f1eld,
during the latter part ¢f aprdl, 1943, thls well had just smeoun-
sared the tap of the @abet st a-fepth of 8,506 fsat. Eith a sur-
face glevation. of B,80% faat the datue. alavatiaa on-the tay of
the ﬁwbar wag «3,301 - Poat.: rhegarare, 1t.wes believed thatf&awurnr
ment ¥os 3-8 would aneoun&er water at the tep of tha wubae,.auan,
this aaanlasien wae eanfirmea by cores fram tha tnp of the sand
aeetinn wkiah ahmneé ab ovidanas of 511 or gas content.

1$h Boy shawing of ail baing found in the upper ssetions
of the wahar, the opershors ﬁae&ded to earry the well on decpar,
snd st & depth from 8,855 to 6,889 raet, soms B89 feet below the
‘ﬁaa of the tormation, they raparﬁeé the recoveyy of £¢ feet ef

ol satnrated sandgtons cores. On tha pasis of thie shewing, ¥

, 1neh casing was run sad gemsnted to 8 depth of 6,818 reet, bus,
~ after dzilling the plug, the wall made water. gverators are BOW
reported to have ahanﬁanaa sha well {June £9, 1948), %9, apparent—
' 1y, they are satisfied that it will not produce oil in eommsrcial



qmﬁith Af at all.
‘ AR unsuaceantu& attampﬁ was made %0 aiug @ff the
water-bearing sand encountered in c¢nﬁiamasal!a ﬁnath'sa. Y
vith yiaatin. In the Algara well, meo’ attemgt was aade to plug
baock from tha materwbaaming seezieu of the &abar, and- in n@ﬂrss |
of %ima the prcﬁuatian of. uaﬁur, .whieh urig%nalhg guk. aruwaﬂ.a
paz'e»a$, nas deereased until 1t is ragar&eﬁ 30 he‘usgzisihan
at the: gr&sans tine. Subsequently Algerd: mawnd fts vig bt e
lgeation 1/4 vdile narth,af ¥o. 1, in aawawéxp d&reetian, agd,
sfter duilling into the peber for & distance of only BS feet

the aeeanﬂ wall,ts reparted to be 9reduaing at the rate of 14é2
‘barrela of ol per day by flowing and swabbing. the first woll
penatrataﬂ the %aher for s distance of £41 feet, This experiente
would indicate that water 1s not encroaching up diy as oil s
- belng ¥ resoved from the Feservelr. |
' ‘In provious recovery saletlatiens for the ﬁabey saud
peservoly at Rangely ;. the.gconnate. waler aantsﬂﬁ -of .85 par eent,
deterained in the corves frow the well #rilleﬁ in. Section 33,

?25 RLOSY, mas been used. Prom the dets presented In rabza yo, 1
it 18 svident that th&s ftgnra is tco low for the fiaid,aa 2
whaxn for cores taken with waber-base mud. o genersl, ‘the dots
in Tshla sa, 1 48 suggestive that tha connste waker content
incresses from highor So lower segugeural 1&1;15, which is mot

a surprisiag gondition. _ | |

The eopmate water éaterainauxﬂns en coves fyop the uall

deilied in Bection 20, ssn‘nleﬁw are of great interest and Big-
nificance. These tores were cut with oil-base pud and namp&ss
were tea%ad in ths 1abaratory of the eperatﬂv and by &n indepen-
dent aarvias coxpeny. The aperaturia 1abcratafy deterained an
sverage connste water contemt of 16,68¢, spd the independent ser~
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vice company ?ey@rted & water content from 11,44 to 23.2% with
_'a ww&gh#aﬂ averaga of xs.@ﬁi It will ba neted that the well
under consideraticn is located at an 1ataamaéia£e atruatﬁxgl
posttiaa sama aistanaa frow the. watarnaii aantaat, so the z&&ults
of ﬁhassrtaats gannoet e aritieiaed on the grounds that th&y
wers. éevnxnpeﬁ Prom aa&alas,deriveé.xxmm an»unreprasanxata?a
part of the: yoserveiri Ferther. eenfirm@ﬁiaa f£o4m ether . ‘eoves oud
with ail*haaa wud: 35, of aauzaa, OBt dsa&r&b&a.~ aﬁaqu, for -
tho tima being, aud unbtil other doterainations have been meda,
1t cap be sssused that the actiisl connate wator content of the
-gebay sandstone roservolr is 1easithaa,hair-the-waiéhteéNSvarage
sontent (48.9%), determined from cores cut with water-base. gud
sod listed in fable No. 1. The existence ot . a lower water gontent
in the waber rasarvodr than that previcusly assumaﬂ, will serve
to impae#a the reaﬂlts af recevery éalonlations by the valuwetrie
pethod.
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7 chapber XIT .
tng angd Prod .m‘,'_ By t ™

.‘ Aa ﬁ&ﬁtieneﬂ areviausky, all walls that hava becﬂ i _
.-narrieé t@ tha Teber saadstsn@ in thﬂ Rangexr riela have kaa#".
darilled wzzn ratamy rigs. aatn atandarﬂ aerrxaks ana 1adk*
knita maata are waad, and they are uuifazaxy se@ ot suhntrﬁﬂ*~{
,tﬂrea. Biga and. paaps a¥s oyera&ea sith sns maginas whinh uae~-
1@:5& gax for tual, supplaneatﬂlwtith autann ta pravidﬁ fér
ey &ar&atanzy ‘tater is abtasnea chtafxy fram ﬁh&te aiver,
and is ﬁiatrlhu&ad through a plpe 1ine aystam awnsﬁ aad @parated
-Ey stannliad:aal -and Ges caﬂvaay. | o L
?ha'mpps:ﬁqsﬁ be&ureak f@rmatiun, hEIBE surfaaa ;' _
terraee graweln and sail, ancauntarea '8 211 wells 19 ahe uaacas
shale whiah drills guite easily but 15 eharaeterizad uy 2 aysn'
. tes of frectures in which aiseniatien.may ‘be lost st any point
in the upper 8,5oe'£aet of hole. Lost éit#ﬁl&tl@ﬁ Bey be & ve:y
sericus pwabzem, reqn&rins & Lot of fivrous: material,fam the
: aud o uar&cet,- Y an. extyae lcng string of in&arwaéiata ‘gasing
-ta eﬁmb&t sugcessfully.
|  Light wué wedght, from 8,0 to 9.5 lbs.fgal., is used
'éawn £o neayr the top of the Dalketa sanﬂatene wheve the weisht 1a
.~ inoressed” £o about . 10.8 lbs.!gaz. 4o order to- ﬁrevanx & paasih&e
blee~out fros-gas which 48 sometines tuund in the tep- pa&t af |
this farmatien, &nd t@ control the artesisn watey that 4s fa&nﬂ
unifermiy 4in 1% and’ &n the ﬁaﬂerlying Earrisan.fermatiﬁn. Ths
' Jarasaie sandstones, (8ew Chapter IX, Page a1 tor desnriytiaa),

' -érill oaszxg, but if the hele 1s pnshaé teo tagi&iy it teﬁ&ﬂ to

~ﬁaviata from the vertiea1, Bsneath ths aﬁrassie aaaﬁa, thn
?riaaaza 3h&1@$ and sanéstoaes have tendensy to eava anﬂ mnut
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be drilleﬂ with aave ta keep the drill pipe from sticking. Also,
the gypaum beds found in the Trias&ic eentamin&ta the wud to an
gxtent that soms chemicsl treatment is generally required.to
m&int&in gaad econdition. o |
Sevan inch casing 1s nsvaily get at the top 9f the

Eabev} or, if the well is loceted within the aves of the gaa~a11'
.cantaat, at & -depth from 10.t0 26 reet belov this level. The -
vaber is-alexad cuatamarily with: low water-loss, aharehvbssa
sud or with eil-bese sud to prevent water enfiltration into the
oil-bearing sapdstone sestions, -

- The tige required to dvill frop ﬁbe aurfaee to the top
“af the Wehar 2a'variahla, and is dapenaenﬁ largely wupon the
ctime: whsea ey be reauzreé to combat loss. ar alrenlatinn.
the sversge, from 85 to 100 deys are consused before the 7 inch
easing peint 48 .eaehad. The tina peruived to pesstrate the Weber
" is, alse, not ¢mnstant, and depends 8 great desl on the smaunt
of earing that is dome. The wminivue érilling and claaa»ont time
for the herd rocks of the Weber is syound 40 deys, and way srount
o as puch &8 ?aAdags &L the antirc upper. part at the Eaber iz
| cored eompletexy gherefore, the very winimue time for the dril-
ling and aampiasian,ar weber sapdstome wells st aangely o aver-

B a;e.tatax depths. of 8,500 foet has ba&n.aranaﬂ ponths, whieh

-?nmywhauﬂnaransad-$¢~aa;mu¢&-aa about 8 months Af extended trouble

- fyon lost’ airéalatién'is“@haauaaqtea'and'aausxdardhla coring i#

done. The prelansed tize requirad to drill and complete wellad

at Rangely is the principal reasen for the high dsve&ap&auﬁ eost.
4 sinigun of avound 80 hapd-rook bits of the folluwing

" glzes are rsquirad for sach hole: '

Z - 18 1n¢h

% - 18 8/4 4neh

48 -~ 9 insh
26 - & 1/8 insh
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. Beeause of the hardness of the waber sandstone; coring
canriot be dome successfully with mireﬁiiae oere barrela, and the
time-consuning conventional ﬁyp& of e»r&-barrex pust hs used. Ad-
‘ditional time is, of caurse, rBQﬁiraﬂ for reasing the-hale attaz
‘two . .op Shree cores have been taksn, and the eqst of coring in
past operations has heen aatimaﬁed.ta be. araanﬁ 450.00. per foat

in sddition te the ardinayy: d?ilxiag ax@amse. coring. i3, . truky,
e axaansiva item: whon some-680 feet ol faraatiaa pust be: evn,
but ne ather'taehniqua is xnown ‘whereby the tTus volnmetria
cepacity of the reaarvez.r san be deterained,

thare i& & possibility that dianopd movmted gare-barrels,

.. gisilar to the ﬁﬁuiyﬁanz-nsaéffér-praspaceing fop motallie ores,
7-“?&&5&5 sa&nee hha meber coring time . .pubstantisliy. It has besn
reeowmendue o the Rangely Engxnaﬂring cowmittea that the possible
‘adaptation of diamend moonbed: coTe barrols to the weber earing
~ progrem is werthy of naxaful_capsiﬁaratiaa.

7 _ Erem 80 to 200 fsat of 15:3/8 {neh: snrfaea eaains e
aat snﬁ camentoed, whish 18 folicwed by from B0 te £,700 faet of
:ﬁsiét inch pipe, the amount used depending on the lovest potnt
in the ¥ancos where cireulation may be lost. I% 13 sustonary to

- pat=hole shead: %hrnﬁgh ‘the gPeater pest of the Eaaeas "gogtion, |

' unan& hen rean the: hole out to & diameter sureiolont to tﬂaoaodate

" --'9 - inoh pipe dovn Lo the lowest depth where etraulation was
lost. 1&& % inch yraduetxan,striﬁg of casing, whieh is set on
top «f the ¥Vaber or helow the gas-oil comtact as the case noy be,
{s gemeated with from 800 ta 1,300 aacks, suffieient cement

. being used %arreach ap on the cutside of the papa ta & paiat
abovg the wa&ttabearing stogla encauahered in the Dskata.



zt'ha$ beﬂn.grawan beyaﬂﬁ-muﬁh’@nastlﬁh of 3éﬁb€‘that
thﬂ use of weter-base drilling pud, even when t?aatad with stareh
or gels te reduce the water lass into the ailnhaariﬁg *armatlan,
'.prsauaes detrimental effects. After ‘months ‘of gruduet on,. wells,
" located consifersbly abava tha waser-oil. eantact, which: were eam-—
plete& with water~-base aud,. and: thuseughly swahbad, have sccum~
lated sevaral hsaﬁ?aa feot. ﬁf froanh watey from- ﬁrilling mad - in
the lower gart of the: hole. This ﬁﬁrilterad water has gradually
worked iis wsy vack out from the cil-bearins sandstenn, and 1ts
presence in contect with the reserveir assrot help but-impede the
free flow.of. 0il and: gas. ‘end . may. autualxy will the wull, ae has

. _besn tho. case. 4n several instances. Kost eperaturs hold- ﬁha opin~

jon that oil-base mud, sinoe it cannot produgs a water-block ia-
the oil Sﬁnﬂ, 13 preferavle to aater#baSe'mﬁd and gives better
-eumalasien results,

_ | siana the patursl gatenﬁi&& of woat. of the Rangaky wallﬁ
| ie net large, 4% $haui¢'haﬁyamsibza to drill the sntire Yeber -
, séetian-eirealstxng aii &1¢neras-th§~drilling«flﬁid and using a
drilitng-in head of the Guiberson type or some sther similer
equipment to comtrol eirculaiion. After o few feed of the ;ay
. secbion 18 9335#:&%@&, it would prnbah&y ‘mot be neaassary to add |
- apy meke-up.-oil, for the well shanld produce. almest enouah to |
. keep the bit: nlean, particularly 4f it'is being pﬁwyaﬁ threu;h
reverse circulation. The pumpa, unﬁer thaae conditions, would be
used anxy as parhial hoosters. There ara, of course, some fire
‘hasar&s eannectsd with the use of this methﬁd, but by the wse
of & closad sy stox they aan ba reduoad te a miniwum, The consid-
erable smount of oil that will be pradﬁgaﬂ vy this mothod while
the weber 1is baing penctrated canndot be very successfully pro-
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rateé,.aﬁﬁ pan provide some immediate return on the'cansi&erable
cost af ﬁrilling'&nﬁ.eamyleting-tha.xeli,'?ha’great sﬁﬁﬁasaEreﬂ
éﬁlting from the use of thi* method in'thn'éamplntian'aa 6&113'
‘the Los$ Beldler, gyoming fialﬁ, 1&3%12133 & thore gh triai in
the aangexy field. - _

i on mosount of the calesrecus gementing material in the
u %ah@r, the thought had been held that acid treatment might fmprove
~ the prodaati#ity af walls whieh have encauntared vary tight sapd
segtions. The Texas Company acidized its Enlen pacific ﬁa. l-u3
with unsatisfactory results, Bubsequantxg, this wall had tn be
ahot ip opder to dring it on productlien. Thepefore, the rgsults
I;ebtaiﬁea dé‘not encoursge the hope that aecid trostment can be
amquyad suscessfully elsevhers in the field. o

About Half of the ﬂab&r sand walls st Bangely have heen

shot with nitroglycerine, and it i3 the concensus that moderate |
g heoﬁing, where the pay seotion 18 tight, 1a venaficial. sa aa~
vantage can be demonsbrated, 4in the form of graatxy ineveased oil
preduatiam, for very neavy shots, and heavy shooting ganﬁralsy
resulte in prolongsd and sostly clean~outs.. claaning~aut, after
shooting, with reversed girculation i3 beeaming comTOR praatiea, -
and 13 repurtad to reanlt in & auhstanxzal aaving in eleap-oud

peteynal~upsast, £-inch: tubing has smple eapuczty for tha .

pangely aliowable well productisn, and 4s used gansralky.vaurfaca
corinestions meed not be elaborate, with one-wing Y-mes troees béing :
tavored, and sinee only about %0 pounds 18 gemerally csrried on
' ¢he gas-separators, high-pressure fixtures and surface preductien
" equipment are mot meeded. As leng 88 the wells eontinue to flow,

there i3 no serlous. praéactlcn problen in the £ield. dome accusu-



38

- lation of garaffin haa bhasn rep@rted in tubing ahich mway have teo
be raaavea with & retractable knife or ethar form of ant*ing tool.
| the eonbtrel nipe 1ira pimping statler for the Rangely -
fiaR& 1s loeated at a low elevati&n near te Thite River, and oil
froz nractieal ly 211 1ease stock tanks wiii flaw-hy gravity to it,
ﬁall\ggagigg _ :
' ginea tha deep development of the Rengely fiéid-waq
coﬁmeneaﬁ Ayring the time when the patroloum Administrﬂtian for
var had virtual co*trﬁl ‘of ofl fleld developumert, a spscing.of 1
well to 40 seores wee adopted in sceordemee with the general well-
spacing eréar. After PA¥!s eontrol was eliminated, there has teen
Do dispasition to go to & closer pattern, and certain eampanias,
for the presant; are driliing 1 well to 80 zoTes. on staagere&
locations except vhere off-set requirements enforce drilling'en
40 avre vnits;-é&?ergl ﬁﬁttizatian'agréemsuts have been comcluded
to cover some of the smaller tracts vhich cawe {nto existence
on socount of errors in the original lsnd screey.

The effect of the spacing of 1 well to 40 acres on
ultissts revave:y remeing to be dﬁterminsd; Already, it has been
guestioned on the grovnds of the low aversge parmeability of the
Webar sandstone. Hovever, until seme method can be develoyed to
- pedyse. aabstantialmy the cost of drilling and campl&ting walls
g7 %0 inerssse matarlaliy the anﬁic&pataﬁ o1l pecovery, it is
.daﬁbttulnwhathar.any informed operator aﬁalﬂ.fina.Qustificatian
for clossr well spacing. |
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: %he av&aaipal 1@&55 awnﬁra aa& aparatara 1n tha aangexy
_fial&, with ﬁheir yeraeatase owﬁefship af %he yresently prﬁvan _
.araa are 113&3& as fullewat

' atansiiaﬁ eil anﬁ ﬁaa aamgaay - El.5%
whe Toxas {osmpary - L T1BeAE
Edaha*ﬁharpLQSJWaaatch - 8,88 A
- ¥hillips Petroleuwm Sompany T B3
Newton Q1) caﬂg 4.7
eontinental 01 campany 0,82

- Elgov Interests = - 3.8

-'—abmat 60 pos -os. 6 the m in the Rangely nem is
ostied” 1&ﬁi¥idna1iy im taaﬁ @hﬂ vemsinder L2 v»deral aaﬁ atatu
sehacl 1aaﬂ;.__ |

; ?ha pyaéﬁutien af ahallaw oil f?ﬁm the ﬁaneas shala, ep
.to ha end of 1843, has beeﬂ al&ghtxy ovat 1 1/3 millian barrals
of oil. The prﬂductua from the $eber amawm, W to the first
:af June, 13¢€, has epounted e 5,39ﬁ,a$$ harrﬁxs af asl. ﬂurrent*

' (auna, lﬁt&) thﬁ ﬁaher prmduatiam,ia a?auad 19 509 barreza of
1@11 por day. ?ha ail groﬁucti&n fwam individval wells is eahnlateﬁ
in apsmidix I, Table fo. & and Table xe. a. - .
_ Ezaa#t far & miney amaaut usaa rnr érilliag, 8as pre—
'*&ﬁaud fram.uha naknta has ngt been utiliseé. rha ﬁc%nl prcduetion
ef gaa trem the ﬁabar has amaanteé te 2,333,%5? ﬂ o, !ta ?ha
gas gra&ustxﬁn ftam tnﬁiviaual wells is tabulated 1& &pptnﬂix 11,
rabla Ho. B anﬁ Table ﬁe. 3. ?ha averaga aaa~ail ratzﬁ far ths
f_entiro Eﬁh&r saﬁﬁ praduatiﬁn Bp'tﬁ ths first af Juns, 1@4& s

- BBY au. £t* n&r ﬁarrel. 14 the exmas&iru nrmduetimn ar gas rrem

h rha calzrarnin ﬁampaﬂwls Emarald §e¢ 1 anﬁ fras Idnhensﬁargxaa~
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ﬁgﬂggegtg-gagaughlaﬂ Yo, 1-38, and the 11-pradﬁaticn fram thsase
_wells are elimiﬁated fram the aaleaiaui&n, the. praﬁu@eﬁ ga3~011
Y ra%t@ basumﬁa 33 v ft. per harr&l, Ehiﬁh is 8 mederate and

R s

. ~rsae¢aabla £sgura.

i © . A sample of ¥eber crude from The califhrnia ﬁempaag'a
,{ii Raves ¥o. 1, the deep discevery well n the ?angely fi@ld, has.
o .hﬁan analzzed Wy ths v. 8, Gealagieal aurvay with the fnlleving

reselts: i e .
gpeeific oravity at 60% ¥ BN __ LD Tgvess

per cent sulfwr _ - 0,78 :
caybolt Universal Yissosity at 70° ¥ » . 8% seos.

. .. seybolt mhiversal vzwmwy ae maﬂ ? 48 sees.,
rlaveiand open Tups _ : ' BB .
 .#laah¢ Below a@ﬂ';

Piret Boalow A : : g "
A ?. 3. &r&v&ty nt 66 7 - 5.4
calog ; o ., , Y Brawnishfﬁraen
Potr Point - . Pelow B2 p

parbon Residue of Crude . . 2.0

Lisht gasaline :

potal gasoline and napths
Eerossneé distzllasa . £ - +BL2 ,
gas~oil . 143 848

 gonviscous lubrieating ﬁiattl&aﬁe 15.0 - 866-,898 ,aaiﬁvaﬁ.ﬁ*
gedivm lubricuting distillate T8 . +BOB-, 8BRS . B6.6-R1.8
Viscous lﬂhriaating é&szlllaza - e s e O
Residuus | C OBB.8 . .888 .. 18.8
pistilletion 1933 : : 2.8 ———— B

- Bene oonwents from tha‘tsfiﬁaz? ef a waSQr‘ﬁil eompany

- on the quality of the various’ rﬁaaﬁi@aa ialﬂabat san& ernde from
the Bangely field are as followss

~ wge 20-100 ootane aviation base stock 1& preaeﬁt in the vebey
erude, but from 18 te 20 per eene prenius motor fuel with & rating
of 80 petape pas be chtelned by selective se!&a&ng or Gesulfupi-~
sation to-imgrava the susneptibility to zﬁad ereatmant. A resovery

~of 595 of xsgalav natar gsaaltna with & ra&iag uf 78 aetann esn
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be sscured by szzaigh; rop distilliation, and an additional reco-

very af 208 of the same grade can ba obtained by orecking. The
aost of lead treating for the ragalar gesoline 1is highar thap
. average. Yislds of frow 255 to £3% of kevosens, raquirtng §raatw
 men$ for the yeduotion of sulfur gontent, can be ebtazaaﬁ, and
a.yield of fyom 88F to E2€ of high quality diesel fuel 45 aas-
}"aible, depending on the pofining schedule for lighter ftaetions.
Pros 14% to 168 of ssphalt snd hesvy road oils gan be manufac-
tured. Some of the heavier fractions might bs used in the pro-
austicn of ludbrigating oils, but at a probable high cest. The cil
eentaina a comparatively h&gh content of sulfur, However, gaso-
iines are sweet, and the sulfur remains. in the residuum S0 that
- this oruds ean ba\rasaxdea as a sweet oill and refined for gascline,
xerosens, aund fusl oil. A total yleld of approximately 808 of
gasoline is obtainable. eraasting coste are estimated to be slight-
iy higher than for average sweot cruds productsy

Gas enalyaea from aeveral Weber wolls show aensidsrahle
variation. The aikragan coptent vaples from 11 to aver 27 per cent.
Analysis of & gas sample from Stanolind Oil apd Gaa Cowpany's
‘Reetor Wo. 1, aeatiﬁa B4, TRH nlﬁﬂw‘is as followss

a:zsaa a\
. - £5.18¢
-earban bloxide 9
gothane _ 88,434
- pthane : P, 36%
- propane | - 8,18¢
Iwmtm l cw
g-Butane B.50€
I-Pentans 1.014
K-Pentane .
Hoxsnes plus - . 0.0€%
@ross BTU by P 11569
Specific arawity by Pod 0.087
gpeuitln gravity by watght 0.888
Aotual 2eneanas : 1.089
cﬂma ed at 15 1b5t 1l.11¢
alleulated at B8 lba. 1.489

ggessurs of pentanes plus fysction is

13.31 ba./8q. in.
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F 8ﬁbcemmittaé of the Rangely Engincering Commitlee
has naﬁe a study of eguitable allocabtion of praductian fyom the
" weber resarvuir, and hap submitted 1ts report to the ﬂpﬂ?ﬁtdra,

e uhiah 1s ineluded horewith as ngﬁanﬁia 111. The alleaatian for-

‘muls which was reccusended aunsiﬂevs the factors of nevesge,
'bottaahhole pressure, and gas-oil ratio, Particulsy emphasis hes .
‘ been placed on the conssrvation of 888, and the gas~-oil ratin ‘
faotor has been designed to necaaplzhh this eb:eetivo, .

' snbscquantkr, the fetwula developaed by the Engiasering
Committee was adopied by the Rengely Dperators wieh the following
sodifioaticnsy

B BN As n 80 seves %o eash woll losated not less than
feet frus ary 4riliing or producible wall,
anﬁ assign 40 acres to each well having 2 divect -
effset, and

s. Allaeate no sare than 500 barrels per day and no
less thean 100 barrel= per dsy to any one wall, and

§. Distribute umderages to wells able to make the
production hut ne well to exaead 500 barrals per

-

with recognition belng given tc these changes for the
governing of the spplication of the formula, a Productiom Alloca-
tion Sehedule was developed for the Second Quarter of 1948 which
' 418 peprodused to accompany “this report as-syyendix IV, Table Eé.
4. The allecation of production in th;a‘a#haéula 1s baged on &
‘total fisld outlet of 18,500 barrels per dazy, of which 17,383+
parrels per dey were allotted to 87 wells coaplated at the tize
the achedule w88 prepaved, amd 1,157 barrels per dsy were allotted
o 8 wells tn,praaass of being drilled which were astimated would
be eaaplcted during the quarter.

the vange of well allowable for the 67 wells, as set
forth in Appsndix IV, ?abla Fo. 4, 18 frow 50 So 483 barrels of



odl pew aag with an aversge of 258.5 bavrels per dsy per well.

tn ths aanseky fial& should r&sld aﬁ sperater 8 nat 9roéu¢t£an of
' 6,?5& barrels of oil per month under the existing allocation sche~
fdulﬁ. Evex with the high costs of from szgs,eaa.ﬂa to sla&,cao.oo
fer a eaaalasad well, the indicated pay-out uader existing allow-
‘ables, of within around two yoars has certainly besn far more
attractive than the extended payouts whieh ean be expected in
many Hidfontinent and Southwestern fields. ﬂewaﬁnr, the present -
gspacity of the pipe 1ine cutlst from the field 4s only 280,000 - -
- parreis of old per. ‘Gay, end ‘frem Appendix II snd Appendix IV it
will be spyarent that the line is elready approsching oapacity
aperattﬁn- It iz aaﬁerstoeﬁ that its eapseity cam Be ineressed
to 50,000 barrels of oil per day by the instaliation of an inter-
mediate pumping stetion between Rangely end wamsutter, Wyowing.
However, thsfa‘is_na agssurance that additional markets are avall-
'abxs”?er an 1&&:0@5: of'aama &0 per eent in fiald produeﬁiw#‘
‘gith the prospect of from 30 to B85 rigs running in the
flold at the beglondng of the Third guarter of 1946, 4t is
resscnsbly certain that there should be some 125 wells cospleted
aat'asaxaiy ¥y the esd of the gurrent year. With no incvease in
_ -the -outlet for orude, the average allowsble production per well,
Wy naeaaslﬁy, will decline 4o aPound 160 barrels of oil per dsy.
is 4evalapaant in the field 1s eantinnad, it can be forseen,
sven with & possible imcreans in the eapacity of the pipe 1&3@
autlcﬁ;'that the averaga ﬁaily-allewahla-pet well will probably
~ decline to around 1@@ aarrels of oil per day by the end er 1947,
Under such conditions, the time required for pay-out of & Qom-
pleted well will inoroase Gorrespendingly to frow 4 1/2 %o §
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,yaara.'ﬂansaquen$XYj it is ehvicua, if the current rate afigay~
out at Rengely zs ¢ be preserved, sume drassia ahanges anat be
effaeteﬂ, among which the following might be eonsidaraag

.} - Ioproved drilling performance, therehy raduaiag
develoameak eeit.

g - Ealnr;ed asrkets for anngaxr srude witn tha aon~

' ptructicn of additions) pipe line facilities to

N transport the inereased production.

a - A eurtailnanz ar drilling sctivity bW agweamant
amagg ell the operators, should suash procedure be

log with the teaporary anforeamant of a s§acing

of 1 well to 80 &0F98.

It &5 believed ¢onfidentiy that dafinits eeonamisa in

- the sest of drilling and eempletian:are possible, and the saving

“that u&li result from: snah-tmyraveaen& cozbined with some cur-

. tailment in driiling sctivily appsars ‘$o.offer the bost preaent

golution to the immediate problem eof dininishing rstaran; How- -

ever, in arriving at this cenclusien, monetary return ‘alene has

/

reseived consideration, snd 1f censideration is given to what
pay be the mazimem efficioent prﬁﬁaétion vate, it moy become evie
dent that seme of tan high well allowsbles now ezistiag uay prove
to be an exzrsvagant weste of reservelr anargy.

with the nsed for some form of artifieial 11tt£ng equip-
ment in prespect {n the not too distant future for eertain parts
of ‘tho field, Sherety adding to an alveady high development cost,
. 4% would gertainly seen %o be tha part of prudenze for the Rangely
~agera$ura‘ta.naasidérzsewtﬁuaxy the conditions which will 1ikely
result from the expamding dsv&lopnsnx hnw\ugdar woy -
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?hm speeiflc gravity ef prodaaed<gaa from th& ﬁaber
sandatnus raaatvmir in tha Hnagsxy fiald hns bsen &etarmlaad for
faﬁr wulls by ths ﬁ. s. auzeau ef Binss as followay

T°51T maa &6» . e 1 = g ..
rhs calizarnza Company ria BG« ﬂea. 39, 283 axeﬁw 904
The California Company - ﬂrcy . oEe ﬁa.n-- ‘gae. 18, TEW W108Y - .888

whm calitarnia Compary ‘f" yed Fo. 3' - gea. 30, ?ﬁs‘nlﬂﬂw S LWTR0
' L | ?he wida var&stian in the specific gravity cr tha prcw
duaad gas 19 b@liavea to be due te airferenees £n the peroentsge
eentant ar 1nart gases which are &apcrted ﬁa ranga trom 11 to 27
. per aenz’ An average spaeifie gravtﬁr of .367 has been usea in
a2 eaxaulatienn ralating ta thﬁ garfarmsnﬂa ef the resarvoir.‘

' The aonaidorabln znert eontsnt of the produced gas from
the waber sandstane will, ar euurse, serve to reduce its haating
value, and will afraet the suysrcam;rassibility factor rar the
prausure diffsrantinl axi:tzns betwean.tha reservuir and tha at-
masahart¢ o

?hs A. ?. x. aravity and speciria gravity of weder sand |
cruda fram‘aaveral wvells in the aangexy rield huve nau datermiaaa
praeiseky hy #he ﬁ. 8. Bureau af !inea, and are lsstad 1n Appendix
v, 18ble Bo. 8.

_ _‘ the relattan betwesn the 1. ?. I. gravity af prndneed
 §11 and of poservoir fluid to structural pesitien bas bosn aetnr~
mined ¥y the u; §. Buresu of ¥ines, and iz shown graphically in
Figure Ho. 4, ?asa 45~p. From this 11llustration, it is very evi-
dent that the A, P. I, gravity of the oil increases sonsistently

from lower structural positions towayd the gss-oil contaet.
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| ‘%he temperature of the Webes réaéquirhés-beenldetarw
mined in most ef.the‘ﬁalls-iﬁ the Rangely field in conreotien
- with'éesiamahals ﬁressare surveys, and ehé ﬁempsratnie geééientr
| fram ‘the surfaaa to the ﬁag of the Weber has been &etermined in
saveral walls‘ sama er these dats have been.pletted 1n.¢raph1ea1
 form and. ere shown in Pigure Fo.: B, ?aau de-4. ‘Fron the data pre- .
sented in this graah and -from other 3urvqra, 1t hes been aetar- '
mined that the tenporaturs in the reservoir varies from 154”
" on top ef the structura to 166° P near the water-oil eontact. The
| ﬁgﬁueptihla rolbow® in the gradient eﬁrva,“at & strustursl ele-
_vaﬁian'nf appréx&maﬁaly 41,750 faet, ﬁarks the position of the
unifornly water-bearing Dakota sandstome. Both sbove aad.belgw
this'péinx, the trend of temgarasurs,zucréass 43 guits consistent,
although a2t different rats.
'Ia'agpendix.vx, Tahle‘ﬂa. 8,'tha #oiuma-inarsase-frwu'
atl at the surface to the oll as it oecura in the resarveir, and .
the aupanaibtlitr fantur, which is the change in volume for each
pound decline in pressure, for 6 representative wvells, producing
Prom the W&Bﬁ? sandstons in the Bangely rxeld, are listed. The
&VOrege shrinkage faetes, deterynined from these & wells, ie 1.1?3
 barrels of reservair f£iuid = 1 barrel of surfase ofl. In pigure
Ho. 8, Page 468-B, the relaticm betweon the,ahrinkag& faotor of
crude and structural pasitiea is shown in graphical form, Prom
this curve, it will be apparent that the loss 4in vblﬂmo fyrom the
rsservoir £ the aurraea incresses from low to high structural
positions in the Weber reserveir. This 1s a gocd example of cer-
tein unususl relations in the Rengely field, where structural
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positien aﬁpeara‘t¢~eantra1'xwp@rﬁaazuphySieai-prupartiaulat the
raasgvair fiuid. '

B e

o Inforamation on the'éaa in solution in {he ﬁﬁbar Qéssr4
r;rvnir flesé 15 listed in &ypandzx ?I, Tabxa ®o. 8. %hese figuras
'are Qﬁﬂyaraa, as rallawa, with preauéeﬁ gas~oil vatios waasuxad
ot approximately the same time that subsurface gasples wers pro-
suped ﬁw'&etﬁrainatiaas.af bottom-hole greasuwa-maae.

?rm ?abl‘ EQ‘ s o | . . grons B Mg WEFERE AR
e A L miiini fi.‘ AN “ jas-oil Rotb i¢. N

C T : aalm&§ea ‘_}a 'y . Mva‘» ‘b Date =nd \
e 'M. S s TR A A1) TR ’A Bl, (U, _ - ﬁ?:«v. l
D. P. Do, T-88 £1et - T 268

L - 9/17/48 g/28/48 _June 1946
pee Ho. 1 . BE4T 324 888 | - BOR
= - | 8/86/48
Fes Ho, 11 408 A8Y

‘ - 9/20/45
Bagood Ho. 3 208 28801

re tm T | f 10/8/¢5
HoLeughliin Ne. 2 810 B4

o | 9/15/45
Gray YBP Ho. B 884 ,_ ..{ )
Rooth Ho. 1 ee8

£} Avevage of £ previous deﬁarminatl&as g1
3) ustiasted o : ‘ T
? bets from 8. P. Bo. 7429 and Fae go. 1 may not de reliabls on
aceount of unfavarahxa production gonditions at time taata
were madh .
rrom thgaa data.it is aaparaax that’ 80 éef&nzta trend
in ﬂ#ﬁdﬂﬂ‘d gas-0il raties has dawnlapad rer thﬁ graup of walls
in wh&eh the aalﬁtiaa gos sontent of erude has been deﬁavminsd
gxaayt for Fee ﬁa. 11, it seems svﬁﬂant that none of these wolls
have been pradused &t a rate whieh would lower the botton-hole

.pressure consistently Below the ssturﬁtima Prossure.

gl Aversge ar a8 ;vevieﬁs dntarmiaat&ans



_ ﬁlb"wush 1t sey not be s falr compariscn begsuse mayy
af'tha reeantky a@mylaked wells have been at: intermadiate and lover
strﬁctural positions, it is ﬁntsb&& thnt the pradaeea gasnetl
rstie ez the Rangely Pield bas éseiinna aligh&ly batwaaa.tha t&mm
- of thﬂ f&ras and ‘second aensral botton-holo pressurs PUrVEY R,
Elis&aatina the oil and gos pradnatian from bobh sworald Fo. i
. . of The Californin Company snd ﬂhﬁaﬂ&hlta.ﬁb. 1=58 of Iéaha-ﬁharplas~

ﬁasatah Pean conslderation becauss’ of excessive gas: psa&ustiﬁng
the field had yraéaEaé wp to the time of the first prossure sur-~

.vuv 1,346 608 barrels of ﬁil ana 51?,896 - | eu. 5. af &as far a
9:&6&334 gaz—azl aatie of S4B au* ft‘fhbl. ﬁith tha same wvlls -
elisinated, the profuction frem the time of the first survey to
the time. of the second survey has ’ﬂsea E,QS&,W ‘barrels uf ofl
and ass,asé ¥ cu. ft. of gas for a prodused sasﬂail ratio ar

-_ ﬁ?ﬂ gu. £t./bbl. Bith no general inaraasa in p@uﬁuced gaanetl
ratio being evident, iv ﬁay be ea&al&ﬁeﬂ that there has baaﬂ;aa
eaasiﬁsyahla axpaasian of the gan ¢ap, anﬁ that ges 48 mot brosk-
ing oul ef ‘solution in any quantity in. thn raaar?uir. Laealnr,.

. excopiienal eeud&tiana, soch as the 1nnraaaa in gas-of) ratia
re;ortea for Peo sa. 11, may be imdicative of & developing e«nﬁiﬁiaa
uhiah aenlﬁ have £ &amasins nrfeet on ultimsabe cilrzeaevazy.
uawavar, the t!ﬂﬁé af produged ;as-ail vatia for tha Fleld ap a
vhols csanot be eonsidered ta beo asngarnus np‘te the end of the
Second Quarter, 1946.

_ ‘the pelatlion betwaen gas in aalutiea in tha veber send
roservaly fiudd to a&ruatﬁrul paaitian_in shown 1u Figuve Yo. M
Page 4£~a. ?wﬂm this curve, 1 san be secn that the solutiom gas
content ot the erude lacrTeasss from lower to h;ghat structural
positiong, and here ogain, as previously noted, it is svidant that

S S it
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shruciursl poeibtion has influveneced the physicel eharaatéﬁsikies of
the paservols f}.uid* '

he saturaticn m*e’séﬁw of the weber sand amm
seversl wells i the Rangely field is listed i Appandix VI, Table
. -0 8, and the relation bawm the.: ‘saturation. ;awssum and - styue-
. turel positien s shown' graphiteniiy in Eiwaw Foy 8y page 40-A.
- 1o this ilivstration; dave fhon: Fes’ ﬁ'm ‘¥oand TRen U, Py BO. 728
are purposely enitted heeame, for pee Ye. 1, althawh the aub-
supface smle waz found to be aatw&to& emplately undey the
amﬂh __,""_,m___'_"wvaiuas, it is km that thﬁ b&tmma&a pressure
had ﬁeauﬁm about 836 Istnq. in. aﬁet %o the time the sanple
was &aﬁm; and fat U P. Bo. 788, it was diacwem, afta:w the
| m‘hsw%ﬂa aamw.@ had voen takm, that th&s woll bed been gzw—
' aeeed at & hﬂgh rata, prubahzy sufrictmt to lower the bottem-

kolo p;-wsm bﬂw thﬂ .-1 g prussum ¥ fmr ono mk ‘baf’@m

the ampla m haxam :
| - Figure o 8 mﬁemes that tha ‘erade in the w&w vsaw-— '
- woir 1a mww suturated with gas'in that pm at’ the sﬁm--
ture above the gaa-eru eomtact, under the axiats.ag mmditims ef
teaiperature and prossured. Tt 4s belleved that this condition say
prevall for & vertical distanse of frem 50 to 100 foat balow the
gas-ell contact, and thevofrem the saturatien yrasma deewmas
golog dewvm 4ip. The pelation betwesn the Dot tm-ho:.e pressure and
depth, as shown in ?mre Bu. 8, is consistent, but the low - _
saturaticn presswre encountered im Gray ¥YBY Bo. B does m aenfm
with results from the other wells. ' |
' thrse separate bottém-hole ssmples from Gray "B Ho. 8
have been gested by the Buresu of Binss with closely eh&akm ro-
gults, so ths accurscy of the work oannet be questienad, without
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additional suppurting inferzatien, the only logleal inferenes thot
can bo made at presest is that Gray "B® No. € may preduse frem an
izolsted vesotvolir, cut off rram tha maln part of the field W
f&alﬂiag, By sesled 50&&&8, or By vaw&abla sad&mantanr Ifthology.
 ¥ith tha passihixlty that no aamﬁunxoatiaa moy exish baewean Gray
¥p? Ho. £ and the other wells that Bave beﬂaxsampxe&, -the. ;haaa
 relations between the’ 1iquids and. gaaas pould be. quite dilrerent
'émﬁnthmsa eacwuat&veé.elsawhare 4x other parts of the flald.:

. yeriations in the satuwation gwasaﬁea w&tﬁln.a "gingle
regavvolr &rs mogt unusual, the only ctber c@aﬂrrﬁnaa of this
 type kuows to the writer being the Eik Basin fleld, Fyosing. |
. Thers is sertainly s purplus of virtually dry ges available 1n ,
| the’ gas-sap @f thae Weber reseprvoll ab Rangely, and 1€ fseo xatarv
gozmmication. exinted thwanghnat the sntire ges amd oil. sataraﬁ«a
sand section the amount of gas in solution in the oil should aet
PREY a;ﬁreasahh? Excapting the anomalous condition found in Grsy
wpe Ho. 8, the satupstion pressure desresses gaugrasasvexy rather
than abrepsly ‘going from- high to low structeral levels. The only -
1ikely expisnation which ¢an be. sffeved for the. unuaual. senditions
found in the Weber reservoir &t nsngely is that most of theo gas8
vhick has aacumu&aeaa therain originated from the aaarae beds apd
migrsted %o tha hzghar part of the s#rﬂc%ure prior te the migrstion
of 04l and prior to awy reduction in permeability brought about
by pecondary cementatlien &a tha saa&stuna or compsotion of the

antiﬁe sséiﬁantary ﬁ@iﬂﬁaa 8%hssq&aatxr, after the migration of
ail sook place, ‘the low vertiscsl apd ha?isen&al p&rﬁaability in
the weber bas. pfavanxaa the formation of a state of conplete
eguilidrivue 4n the reservoir, end 1t is concelvabls that minote
a&jaatnenﬁa wore 5till $n progress up to the tius whay the with-
drawal of r&aarvair Tluild was somzenged.,
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| The aa#a&meatal effects which socoxpany the iewaring
of the bottes-hole prossurs below the é#tﬁgat@aa_yreasars will
be aﬁnaiémraﬁ in det&ii in a rﬁliaﬁiné gart of this ¢h39$e§¢ How~
wver, it a&r be noted &t this point ﬁb&t at atruetﬁral Jeovels
neay ae the ta&ur«eiz a&n&&cﬁ 8 mﬁah h&gh@z production rate can
be aaxatainaa during the eariy 1ife of the Tisld with ne heveful
Jreaatsen in thm foym ar increased ges-ail patios end r@aﬁcod
yaamanbiliﬁg-of the #asorveir to ¢il thas would be the case at
higher aﬁr&etural pasztiaas. -

E :t will be reaagnimad that ths subsurfage riaeaa&ky of
the ail will vary in socordance wtth the ameana of gas in solu~
tien. Consequently, 3t eild net bde 3ﬁrprisiag to nobe in Apaenr

‘aix ¥I, Tadlé Bo. 6, and in Pigure ¥o. 8, Page Sl-A, that the
v;aﬁmsatrnf'tké.rsaorvair fi#&d ia_lawo?.gt‘high’straptﬂral
.pééi&i@na and higher at low structural pbsitiana i the weber
rwaarvair; The unfaveﬁaala sonditions under uh&nh %he gsample fron
‘Fee Fo. 1 was secursd have haea exphaasised prevtaﬂaiy, oo for
the naaseaa airaady abated the. date developed from this well are
aot considered to be yepresentative of the grlslma; reservolr
eaaditiaaa and have uot been used. . '
Kaaasaarin mipd that the offect of ol vissoaity on its
ssbility 4 an iaverse functien, in contrast to the effeet of

permeability on the rate of flow of oil whlch 1s @ direct Pumstion,

it will bo impediately spparent, from Pigure Fo. 9, as the botton-
nols pruasurn aeexinns, that walls laaated on the higher part of
the structure will have a.éistinat adﬁahtage ovey wella having
1awcp stranturul pﬂ&iklﬁn insofap &5 thg influence of viscoslty
on the af!iainnay ar findd flew 45 Benaeruaa. 45 an example, 4t
mey be eiﬁﬁa tnat the hottomehole pressure ﬁﬁﬁld drop from the



PRESSURE-VIS coer RELA TI ONS )

e e 'WEBER CRUDE. |
e ' MGJELYAQIL F TELD
Jezoamxco codf\m’y, COLORADO i

-
3 ,i j

AT RE SERVOIR T[EMPERATURE

23

22 | , ] :
: } . ! 1

— _.__‘Ofmr{_cs ;_Aczr_ggm:c; i afyamznj

i ‘ |
; . . w5 am

\
|

N
O

i
' T
i : 1
| . X i

>~
O

3
i
;

T
'
!

~
]

~
~

frOm -D!LrQ.IDeVuZOPcCZ by 5, Bur(‘cz,&i., v 4

T e

~
{n

Viscosity- Centipoises
&~ 8
b o

=~
o

Sarmtpling. '
Ppes'.;u.!‘% i

l2

L0

n.m;;l":’ng
CIEWTE

£

\ | y S |

»/—_ .y B g B b R o = % e .
: I : i . ; . . : i
. 1 1

08 i , :
o 40 ' edo . 4200 . 1600

l !"

‘ zo’oo_ . 2400 _I 2800
y Pz-e_.'é_.iulie._:ﬁﬁ L G._______? st B

I.Eaca.t‘zon[ of We}l.sl o : [ 1 . L Ry

Gray B-2 - SWi SE4 Sec.18, TZN RI102 W, Da..tum Elev:- 76 - kN

Feel = - NE&SE4Sec.30, | = S -25%6!

Feell = SW4SEkSec.28, _374'

E_gu.re YO0 B %.Q ;D“ ,9,6/




R

snxuratiaa 3?&&3&?&34: ‘about 1,800 1ha.lsq‘ in. with a loss of

' only aheuﬁ Cd esn&ipa&aﬁ of viaz@aiur ia Pee ¥o. 3 end with s

- ©less af aulg aﬁaﬂt éala emntignise af viaaasity in Yee Ho. 11, -

B, S e R

. Hawavar,-in the ease ef-ewgg,#ﬁn-xaﬁ 2, 8% the saaa_ytasgﬁru of .
;aaauaix'saa 1hsefuqs iu»; the viscosity 45 0.88 eﬁn&iy@i&& higher

_i : 'than 1n,F¢a ﬁa. ll, evan though its erﬁﬁe i3 less. vﬁsaaas At
",_ %hta peint: %&an at eny other. -~ -

- AB 1@&3& ﬁt&#iaﬂaiy, the aruda a&mgl& fram Gwar
"ES Fo. B kaz &ﬁamakaus ehanaateria%ins, anﬁ ey a@t ba r;§;a~
sentative of othey garta of the fleld at equivelent structural
gosittan, 86 aﬁﬂitienal data, to gonfirm or disprave the erfeata
” naw—iad&aatsé, are pattiealaer éasirable. Hamavér, with the
relation bggwean atzuctuvgl position and gravity ot arude, solu-
tionAgaéfcmnient, and gaturatien pvsssuraestgﬁiishad,with
- peasonadle certainty, it may be zasumed that the initisl viscos-
ity of crude found at higher parts of the strutture was some~
whaﬁ less than ab Lower élsvaﬁiaaa, Eidﬁre-ﬁa; 1@,‘?&3& R4,
| 'haa basﬁ greparaé 219 show what s believed to Ea the initlal
'#ﬁbSﬂrf&Q& viseeaity of the Pober reservelir fluid inm walatiﬁn«‘

to structursl position,

A total of 5¥ produetivity index determinations have
been wmade an wells producing from the Feber reservole in the |
rangely ¢ 1&1& by the w. 8, Bureau of Hines and bty the Rangely '
Enziaae?ing ﬁammiﬁtaa. Certaln of these teats vere, nade on the

samé wall at éiffersnt times, and an(eertaiﬁ wells 2 series of
tesel have been made &% axfferenﬁ flowiug ratgs in sequense. Al
infataabian.avnllabla on the hﬂ&l&»ﬂg charaateristi»a of tho -
-rwaker sond wells and &heir pradnutiviﬁy inﬁieaa are 113tad in
~ Appendix VII, ?ab;as Eae 7, Ho. 8, and "o, 5. '
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whon mors edﬁpieta eore analyses become available 2
.qémpﬂtisan of the vesults of this work with productivity indices
“ahcﬁl& provide an interesting ang prdbabxy'grafitable ébaa?w'xt
is qnita posaible that 2 fair@s sccurate dedvetion on avorage
permeahil&%y should be possible frow preduﬁtivity 1adex tasts -
combined wzah other engiasoring informaticm on the raserve&r; Yor
- the present, the limited amount of informatichn at hagd will- psrw
sit only & ceptsin amcunt af‘suwm$sa on ‘thege relatieng. -
, ~ Productivity indices have besn made on 5 of the & wella
cn whieh sore 1urermatzan is presented in Appendix I, %ahle B0,
1o Daing the same Sormuls smalﬁyad ﬂn Chapter. II, pege 28, and with
- an estimation of subsurface viscosity from Pigeres ¥o. 3 and ¥o. -
SRR 1 Y =ke aversge perneubility of the send. ssatians ensouptered in
. these wells has been calculated, and, for theé soze of somparison,
Jls-tabalaﬁné halué alorg with the average peréaahility from core.
‘analyses &nd other pertiment data relating to the productivity
index test, |

 well - s Identiffed in o |
?sble ¥o. L by Seetien - 18 . 28 18 . % - B3

patus Blevation - Top wobey -964 ~ ~617 ~584 ~518  -£90
| 01l Pay aeatinn,eartd re (1) 108.0 122,38 104.% 52.5 0.0

verage Permesblili from | |
.%wrzaimexyaei - ﬁ.ﬁ% - 18.0 £8.8 - 1B.Y | 7.8 7 to 10

Ceiculated Avg. Permeability | : < - W T .
from P. I, “pests - M. D.(2 21.404) £24.8(5) 5.3(5 3.8(8) B,.8(%
. (B Eeae) eee(s) .30) AR 3N

gmvm preasure at P.I. Tests, -ms ; 2,420(5) 1,890(5) 1,947(8) 2,260(5)
sab&sfsq- in« ‘@2 5 ' 2 1) '

Fotimated Seturation Pressure?,080 8,320 . 2,860 . £,400 8,520

1bs., Flow Pressyre 1s
beolow satéggtzcn Pressure nope | Done 870 458 260

1} gaving s permeability of over 1 sillldarey.
{2} gy formula from ¥, Euseal, gulf Resesrch and Bavelapmant Co.
3) Frow ealculation in Chapler 1I, pege B8
4} prom tests by Bur-au of ¥ines
B) rrom tests by Rang axy Enginecoring Committee
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T4 was thought that some relati&n betweaa.th&'affa§t
ox kha yarmaah&l&ty uf the yeservolr ta ail,ama the flowing of
| eass, m&ghﬁ te astaﬁlishadi ?rnm aensidarat&an af the dat;;ﬁhat
‘ure given éﬁnthe preceding tahia, this dees not aygear to be pos-
sible, but/comment relative thersto and to pther pertinemt. .
points mey se#va to guids the proper appilestion af TS eqmyleta
information whaﬁ,tha samé ‘may be available ab 1ater Slmed

the caleulated aversge pevsesbllity of the sgggwggaw
the well in Gestion 80 is censiderebly highor tham the determined.
aveasge=psrmaabiliﬁ#a However, only a&bout sne-third of the otal |
. upper Peber sectlon was cored; apd 4f there 1srm¢ra-9eiaesh13n=
"aaﬁdfﬁﬁlnwfthm:earaﬁ~seetien, which 48 probebls, the average
ecaloulated germesbili@y %111 be peduced mcvordingly. In this well
the flowing presaures are suhatantislly asbove the saturatien -
Pressurs. ,

‘Fherve is reéaﬁnahxf glosg agresment between the deder-

ained average yarmaahilzty snd the caleulated aversge permoability.

for the well in Section %8+ ﬁera sgain the flowing- gressnxe'ts
above the saturation grnesﬁre¢ |

yor the well 4in Soetion 19, the aalealataﬂ average
permeability s enly about ene-third of the detersmined perseabll-
' 4ty, end $m this well the flowing pressure is suhataa&lalxy be-
16%. the satursticn pressurs. It is kno¥n that the eamylate ﬁahet
pey seotion was cored in this well with good recovery so the
aivevgant pesults cannot be atiributed to 1na¢aplete core infor-
mation. The only expisnatien that can be affarad for the wide
" yariation in results 4is that the permeability of ‘the reservolr
to eil i& boing diminiahed apyvectahly by producing the well at
__a rate whieh lowers the {lowing pressure consideradbly below the



saturation pressure,

- Fith two separate productivity teats, enabling & dowble
"ehsek, there &s falrly good conforsity betwesn the determined
average permoability snd caleulatsd permeabili&y'far the well dn
gection 24, Bawaver, it 15 wnown that rot &ll of the pra&aciag
.. pay- ssetiaa was cored in thia well, whick would serve o innruaae
the caloulsted sverage permeahili%r, snd at tho same time the
'Vflawiag 6f ‘the well &t & pressurs materiallg-belaw the saturation
pressure shaﬂld tond’ to roduce the.culau&iﬁaa average parmnab11~ '
ity. G@nsaauantzy, thar@ is a distiuat ﬁﬁﬂﬁihilit? that thsaa
. bwo #aezablas may have balsneed each other and. thareay praducea
- what-8ppears £6. b6 & veasonably close eheeck, | =

- For-the well 4n Gestion 53 there is little difference
between tha‘avdraue‘yarmaabiliay as deterainsd from core anslysis
. and the eélaﬁiatedﬁa#er&sa permeabllity from teo separste pro-
éucbtvity'taﬂtss-raathis well the flawingrpresénra, when the tosts
wore made, was pot seriously below the aatnratién'pressnre; 80
the permeability of the reserveir to oll m&y’a&t'h&va hoen af-
feoted Lo sny extent. | |

- 411 ar ﬁhﬁ foregoing aiseaaslan ahauld ha regarded as
boing susgsative rather than sonclusive, but zhera esn be um
f:ﬁauhtuthat,rh;n.the_waint 1= waaahﬁ&-whera the bsttamehala preg-

- opupe declines appresiably below the suturaticn ﬁrgaaﬁ?a,‘gsi’wtll

‘tend o bresk eut of sclution with tho insvitable resuls that
the permeability of the resarvoir to ges yill 1&5§easa-and;thn
permsability to oil will decrease. Diminished oil produotien
saeaapaaleé-ﬁ? greatly increassd gas-oil #a;iaé may be oxpectod
te acéampaar“thass.ahangas-aa they take plaes in the rasééva!r;
 In the July, 1946 report of the Rangely Fngimeering
Cozmitten itiis suggested that some of the high productivity.
indloes reported in Appendix VII, Tablss No, 8 snd ¥o. Brsr!_aww




to & fraetnraa condition in ihe rasarvoir. This 18 a reas@nabla‘
, ass&m@tinn when. eonsiderstion 48 given t0 the wmede of shallar
" otl sccumslation in the Hancos. ahaia. The relaticns whieh have
pean deseribed, here&n retwsen determined snd. ealculated gerﬁea~
_,bilihs &e net indigade sty effects which reqaira a0 assumptiaa '
of fracturing to explain, but zt will be recogntzed that this
gmall group of wells, llsted in Apremdix I, Table Fo. 1, could
not be regar&eﬂ as belng repressntativm of the xarga ana 1n;many
parte siill ﬁnﬂrlllad aree of the Pangely fleld. .
gus.ﬁaﬁgely.gngineééimg gommittee has vegently con-
-aueteﬁ:&Aseyiasafuintarfareaﬁe:tests,ta-dﬁtér@iﬂg wﬁatﬁartha.

”'Jwgreénaﬁtan-af*é&l»fr@m=a<wall~#111 have sny detrimental effacts

on %ffaﬂﬁt wells which ars shut in. The results af‘these tests
are given ia 1;aandxx ik, Pable No. 18, These tests ware eanﬂncaed
foy gar&oﬁs of fram 3 to 4 dagys, snd it is gvident that no inter-
feronce davala;eé’ﬂaring this time. In T, P. MO, 2-20 and ASSe-
alated Wo. 2 the bottcm-hole pressure remaiﬁaé virtualiy eaﬂstant
whileg offset wells wmere boing prodused at the pormal vate. In
U. P. Bo. 1~-82 the Bottom hﬂlﬂ Bragsure aatﬂally 1ncreaseﬁ during
the shut-in payiad, and this increast was ehscked uy two differ»
gnt Crews wsing different types of equipment,

" gf open fractures cxtended from the shut-in rells te

. the prnﬁﬁa;ns welle usad for tha interferenee teats, it camlﬂ be

wxpected that the hottom-hole pressure in the s&ut-in walls would
daeline wuile the offset wells wers ’1awxng gowaver, just be-
cause 1n$erfer&nca sannot be demopstrated by these gests does not
mean ihat open fractures do aat ‘exist. They could be grasent and
33411 pot have a length of from 1/5th to 1/&%& of & mile, vhich
wauld be nseesaany %o gvavi&s easy cammunicaeiua.frem the $hnt?in
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well ka the ;raéﬁﬂiﬂg wall,

| : Thers can be no doubt bul that ths preéuctian of odl’
i ena part of the ﬁangaly tiala will have an avantual ar*eat on
. thé 3935333& in ether pasrts of the fleld. This is shaan eaneluw
sively by the fagt that wells recently uogplaﬁed-at_whaﬁ~has ‘been
. fatrly isslates locations do mot encounter the original bottems-
| halﬁvﬁfﬁééﬁ%s-ﬁut-rather:fihﬁ'thaﬁ>tha pressure has declined to
approximetely the pressure which exists in ths nearest wells. A
cese in point 15 Btanclindts A, Q. HoLaughlin Pe. 1, loeated in
the ¥8 1/4 NB 1/4, Section 5, Ti¥ RI0SW and approximetsly 1’

mile from the Bearest preducing well, which was completed during
*-thafaécanduQﬂarter of 1946 and which showed & bottom-hole pres~
'faarewﬂaelia@refzéterﬂaee-ihﬁxfaq;fin.frxag-thenaﬁiginai,ﬁattam»
hole pr&ﬁaufe of the {ield after producing anx;‘s;ag? harrei&

of oil, It appears evident that the first wells completed is

the field &111 derive the greatest benefii from the mexigum pros-
sﬁté-whiéh‘axi&%&é in the Weber reservolr. | |

'gli.info:méﬁicﬁ so far deveiepad_indicates that the
'greater part of the veber roeservelr at Baﬁgaxy.haﬁ been ylelding
oil bty dissolved ges drive, which is ths modt ineflfactive re-~
QOVETY. Process. Enowi. Eantiaﬁ.has slready been made, on page 48,
- of 3eok of evidence to dats<ar ary apgreeiahle exg&nsian of the
. gas~oap, and previcusly, on page 81, evidence indicating lask of
gffactive water enuraaahsent in the nnrthern part of the riela
has Yween presented. ?he gegond bettom-hols pressura survqy of
tha Rangaiyrfiald, Appendix If. rable Mo. 3, reveals that the
battmehnla pressure ont the Algerd lagse, which was discusased
on pegs 31, 1s already some 250 1bs./aq. 18, below the ariginal
bottomw hole pressure of tho field. Sush decline in dottem hole
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| PTE3ISUrS 13-fugt&er:aaafirmgtiaa'af the lack ar-erfactivs wator-
drive in the northern part of the field, . '

| In aantraat'tQ‘the-canaiiiuna.whiehvhaﬁe‘ygggmégggva
mined Lo exlst un the Algerd leasa, oritinéntal 011 ﬁﬁﬂpaﬁ?fsf:
Rooth ¥o. 1, located in the WY 1/4 2¥ 1/4, Seetien 18, 728 RIOBY, -
in the extreme northwestern end of tha-fiela,‘hadﬂpfadﬁaeﬁfao,éﬁ?
parrels of oil frum the time of its completion up to June %, 1846
 3ith a deoline in botiom hole pressnre-sf ordy € lba./sg. in.
Phis vesorded decline s within the range of error in veadimg the
instrument§5 go, actually, o decline {n preassure may hé#e takan
| place. gimultanocusly, Rocth No. 1 preduced seme £,880 harrels
. of water and eurrentxy is peroducing around 312 barcels of oil ard
123;3aharrakaw@£rwater-yar-&ayiﬁwhmzawis.nn~av1danae,-so,faw ob-
served, of any water exhaustion, suck as has tgkaﬁﬁgzhﬁé'aﬁ the
Algord lease, o it appears likely that water is encroaching in
this part of the field at a rato sufficient t¢ malntsin the hot-
kam—hnlé PrOESUre with 1ittle or ne decline. -

Unfortunately, the gererel low permeatility of the
‘Faber reservolr at Rangely will preclude the anceroachment of rater
st & rate sufiisclent to replace the oil that 1s belng withﬁiawn-
undey current proﬁuetiéa schedules. In consequence, as will Be
_hﬁst'aypataﬁﬁ from Appendix 1I, & continued decline in bottem-

. bole presimre xs accompany ing the production of ges and oil.

‘The pelations bﬁtweanﬁpreaaure deeline and oil and gas
production will be csusidered in the foliowing section of this
chapter, put it i3 appropriste to emphaaize at this point that
a continued incrssse in the pressure differential betweoen: water-
saturated and oil-saturated parts of the Weber may cause wnher
to move into the fleld ab later time with beneficlsl offects on
'oil TACOVETY . ﬂﬁwewaf,‘at the present tixe auéh;peaﬁihiahtutura :
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benefits from water encroachment must remain-in the range of .
conjeoture and can enly be doubtfully velied upom. Likewlse, -
unless vertical fracturing ex;ats 1n_the=%eber;reéarvu1r“anfa
mueh larger sesle than mew suspected, it is dubious whathey -
wuch benefit can be oxpeated from an expansion of the gas cap, .
far.it is not believed that flgid;q#a BOve withﬂfrea&amfacreas -
the hediing planes of the fermatiom. In cbnsequeaaa,'the iﬁf@é—
1oy recovery from dissclved gas driva;.nnissﬁ aseisted by some
fors 6f prassure maintensnce, i3 all that een ba antleipated.

Tho charscteristis e?"gréetly-1nereaséﬁ'gaéé&iﬁf?ﬁti&s,

% yhich secompaniesg the productisn of ofl by dissolved gas drive,

isnnét;yet:m&ntrest]at Sang&ky;h@eausevthe-arnﬁg~1s,ﬁnﬁetsaturata&
withi gas over & greater part of the field. The produced gas-oil
‘rﬁtins,-as previcusly mentioned on page 48, have not inereased
ganeralhr, snd conform rather cloaely to the solution gas sontent.,
\ : L8 n _the Weber Regervolw . -

the original bottom-hole pressure in tha Feher Teser-
volr, at a depth of 800 fest helow ses level was 2,750 1ba./sq. in.

~ goms sarly detorminations of bottom-hole pressure were made by
the Y. 8. Enraan of Winas and are listed 4n Avpendix VIX, Pable
%o. 7. Tha filrst general bhottom-hole gressure survey was naﬂe by
. the Rangaky Enginesring Comzittee. in February, 1846 and was;fal-'
1awaé-byhnussaahé ganaral:snrvay.in.ﬂﬂnég_1943&-?he roaults of

" . thess surveys are listed in sopendix 1I, Tables ¥o. £ and Wo. 3.
rsobaric maps have béan prepared ta‘shaw’Variatinnslin hot togie
hole prassure throughout the fiéla as determined by tha'twa‘gen~
gral surveys and are included havewith as pigures Fo. 1} and Na*
' 12. In both maps the ‘position of the maximam pressure at the watarw
- ail eaaﬁa&t, and of the gas-ail sontact is conatant.
ﬁuah.mars,infarmatina, of course, Bas. been. avallable
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for the preparation of Pigure ﬁb; 1% then for Pigure ¥o. 1l. -

The miaimu& pressure. aeasureu in the survey of Fabtuary, 1948

 wes g,ﬂﬁl ibe./oq. oy sud tha waightaﬁ BVATALE riald battam- ,

- bole praaaura, from the 1$abaric pep, vwas £;030 1lvs. fsq. inﬂ..

‘VIn the survey of June, 1346, the winious gra@suwe mopsured - was

) w_a,98ﬂ ibas/aq. in. i the -weighted sverage riazd pottom-hole

 pressure, frow the laobarlc map, wes 2,576 1bve./sq. in. The

valghted average fleld bottom-hols pressure, therefore, declined

5% lnsafsq. in, between the elapseﬁ tims of the two survayst

The two araaa of low bethum-hala 9ressure, shewn.in F*gure wn, :

il, whieh eﬂtre&p&nﬁ to the ragians whare early £101d developmant

: .wa£~mas%.astiva,.ar&-snmuahat expsnded in Figura Ho. 12.

'Cﬁatnawkllwptnaﬁu#eth@rggraﬁerred'tc are for & depth- of 900

feet below ssa level which has been gecested as the datum ele-

vation for botlem-hole pressurc tests 4n the Rengely ria14.3

. 8Bome . general rolations between the pradnﬁtian of oll

and deelina ic bottom-hole pressure are 1isted as fa&l@wst

Initial Field Eattam-ﬂele proessure at -~800 f£t.-

geighted Aversge Fleld Botion-Eole Pressure
- at .~800 f%. tram Firat Pressurs Survey

pecline in Ave:asa ¥ield Bottom-Eole ?renaura
from- Tnitial Pressure to First Survey ;

' ?ﬁt&thrﬁﬂnat;un,ﬁf 6il to Febyuary 1, 1248

'ail‘éradﬁﬁﬁd for esch Pound Pressure Decline

seighted Avezsge Tleld Bottom-Hole Pressure
at ~200 fﬁi fram'Seeanﬂ Pressure survey

Dec&ina in avaraga vield Bottom~-Hole ?ressura_.

from Initisl Pressure to Second Burvey
Total Produdtion of 0Ll to June 1, lﬁéﬁ
o1l Produced for each Pound Pressure Decline

E,780 Ebs.{aq in.

£,620 1bs./sq.4n.

120 1bs./8q.1in.

1,889,862 bbls.

15,749 bbls,

2,578 1bs./sq.1n.

3,992,086 bbla.
£2,811 bhls.




61

pecline in Average Pield Boticm-Hole Pressure frop

First gurvey to Second Survey 88 1bs./sq.in.
04l pProdused from £/1/48 to 8/1/48 2,102,834 bbls,
‘031 Prodused for Fach Pound Pressure Deeline 58‘232 ‘bbls.

The lack of consistency 1n rOOOVETY efrieienny indleated
hy:%ha precsding tabulation, which shows that consiﬁsrablt_zmprcvmu
ment has taken place in the period between the sirsﬁ end gecond
presaﬁra gupveys over that of ﬁhs time preceding or for the total
predﬁnt&ve period, may be attriduted te.tha fict that the more |
ragent devalopment and productlien of the field hns been sore ro-
moved fram the ares vwhere reserveolr energy has bzen ﬁisszpatad
\hw_hsgh-sas production. Consequently, more oil is now b@ing_raeof
verad for each pound éaﬁiinelin weighted avaragé<bottQm-holi
9razsure'thmﬁfuns the ¢ape formerly.
1t will bo obvious tha£ racovery effielenoy will not
be constbant throughout the lavge araalﬁf the Weber veservoir in
the Rangely field on account or.vnriahle'ﬁhicknsss of perﬁaahia
pay section, due to varistions in aversge permesbility, and be-
'eaua; of the variable éffeats of gas-waateQ fn ordey to-provido
gsome clue &8 o pessible recovery trends thraughouﬁ‘varioua'parta
of the field, s study has been made of the perforsance of all
wells, in whieh the bottom«hole praasur§ was deterpined in Pebru-
ary, 1848, during the time interval from the First to the Second
pressure Surveys and during the entire productive pér&od, The
results are tghﬂ1at¢d as fellowsg |

%‘i.i

Eagood No. B 70°547 40 293.0 35,675 110  324.5 0.86

fiagooed Ro. 3 : 60,870 170 354.0 43 198 80 539.8 0,77
Hagood Ho. & 81 408 214 £40.8 45—18& g9 455.8 0©.88
Lecy No. B 44, ;831 565 122.8 39,141,156 £60.9

HeLaughlin 98* ¥o. 2 101, ﬁ&? 170 56D.8 45,311 &3 545.6 R2.61
¥elavghlin ®*A%® No. & 101 883 220 463.3 &4 864 108 483.4 1l.B4
gelaughlin ¥A® Fo. 4 75,101 240 312.9 56,583 7o 6843.9 2.20

Continued on Pa@o 68
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276 ¥84.9 28,988
310 311.8 7,517

grey PA® Ho. 8 84,188 88 BEL.7

~ Gray BA® ¥o. 10 - 88,865 £70 b580.9 49,718 82€ £,£8%,8 1,18
Emerald No, B 89,133 204 458.9 4R,348 B8 Bld4.4
[lghby No. 1 54,689 374 146.2 47,082 86 &56.0 0.88 .
faven ®a® Fo, 1 183,944 382 554.0 31,763 12 262.8 0.49
grey °R® Ho. & 113,958 260 438.8 48,228 18 2,401.4 1.45.
Yoo Ho. £ 24,808 670 141.8 40,416 141 .
yae Yo, 4 - 121,488 248 485.8 4?,293-(gg- : 1.18
Fee o« 5 49,835 280 178.0 39,891 4968.1
Fee No. § - 101,971 360 £83.2 44,758 100 447.6 0.26
U. P. Ro. 1-88 £8,807 488 118,5 21,286 28 Y60.2 0.86
U. P. Ho. ¢~£8. - §2,135 45¢ 186.8 40,070 173 - 281.8 0.81 .
Y. P. HOo R-20 , 44,105 208 120.8 22,000 180 200.5 0.48

. geLaughlin o, 1-88 51,500 380 143.3 492,004 180 E77.B 0.90
MeLaughlin §o. 1~38 100,298 €06 168.5 35,568 181 262.0
MeLswghlin ¥o. 8-32 77,261 270 288.0 £9,012 45  844.7 0,37
thit Ho. 1-04 ‘ 87,060 493 75.9 £9,846 144 207.2
Fee Ho. B 40,225 BE0 04,7 20,788 90 34l.0
U. ‘P. mh Ma ﬂ,m *BB 95.330,525 193 154.6

B, P, Bo. &8¢ 78,402 559 1£9.8 88,446 130 280,83 0.14P
Lacy Ho. . 83,708 258 328.6 40,741 105  B88.0

- geLauvghlin ¥o. 1 185,844 330 380.4 89,711 08 - 380.3

. Pee ¥O. 1 . 110,867 341 5B5.1 38,844 112 342,83 0.48

Pes No, ¥ ' 67,888 £90 30£.8 37,808 61 621.4 0.45
fmersld Fo. 1 152,889 230 798.0 37,208 80 1,240.2
yee Ho. B 54,000 331 108.7 89,378 108 269.4

. Pee Wo. 10

- Potel Ve
BWA!Lh e

motaluae

potal oil praduetien fr
fotal Decline in Bottem
. Second Pressure Surveys ~ Lbs./sg. in.

23}

8) Bbls./Lb.. _

7} productivity Index - o ~ o _

8% Actual Puild-Up in Bottom-Hols Pressure from time of
Firat Burvey te time of Seoond Survey : ;

80,830 335 114.4 39,380 138 £91.3

S LA

C e moh o The total production of oil per pound drvop in botiowm

e L tbs./aq. in.

om £/1/46 to 8/1/48 - Barrels
Hole Pressude Lroz Piret to

'-h;ié Prtﬂaareztraﬁ:tha.aviginal<preséure to %hs-grpssa@a:heasﬂrsd
at the time of the second survey is shown on Figure Ho. 1. Tt
is obvious, from examinaticn af‘?iéure ¥o. 12, that the areas .
which have shown bthe most rapid pressure decline correspond to

the areas where the efficlenay of reservelr perfnrmahéd has boen
inferior. It 1s also evident, that tia'éldér wells and thafiélla
leas survounded hy offauts are‘givins,'gen@rally,‘the'baﬁt fer*
formancs. Yo correlation cen be made heﬁwaaﬁ productivity ;aﬁieaa
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sxd the yogovery per pound pressure decline. However, it was not
exgeetsa that such gorrelation eould be pade ainsa the normal
pr@duﬂtivtty indiees have been atfeateé by the ahoatina or sume
. of the wells and by vastasge of gos from others. ﬂbﬁevar, e
nay be assuaeﬁ that better produe%ivity indiaaa and bettar reaer—'

voir 9erfernnnae usy be axpeeteé from the thzeksr, more parmaa—
ble sana saettaas ' ; ' . -

ﬁlnost a8 yogy ngu, she writer prapased that. no. qslla
h in the Bansely fislé be praduead aa a rate whereby the floving

'baﬁtamuhnla pressure would deeline appreciably below the 2atura-

. tion yrésuﬁre‘ This auagastzﬁn'raé not asceceptod haeaﬁse there =
- was not -agreement at that time a3 to. wﬁsthew'tha cruﬁn in the
. peservelr vas complately satuxateﬂ undey the eanditians of tes-

' perntunn and yrasgnro originally areVailing. Also, data at that
time were not svailable o show hew tho saturation pressure
varies with struotural yastt&ah* ﬂowu?uk; in v&aﬁ of uhe}slarm-
ing ﬁél&nn in bottom hole- prauaasa whioh i3 taking place im the
~ Wabey welarveir, &8 desaribed in. the yraceding section of this
Chapter, it would sesm the part of wisdom to enforce such &
restrintien until a consideratica of plans for soume form of
. prossure maintenance oan be meéa. If the bottom-hole pressure
is paraittad genoarally to érep below the saturation pressurs,
rﬂsarxﬂus and possibly 1rreynrahla damage nqy be done to the future
raeavnry passibilitiss nf the ftelﬁ.

In Ayaandix'vxl, Tables Fo. 7 and ¥o. ﬁ, the resullts
of yrc&uetivity index teats at variable flowing yates and pres-
sures are listed. 0f 13 wells so tested, ® 2 showad more oil pro-
duoad per pound &roa in presanre when fluwing was at a low rate,
& shewad more oll produced per pound drop im pressure vhea flow-
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ing was at & high vate; apd in i:waliths rate of fiow aa#aeé to
have 1ittle effect om the productivity index, It is believed

in a“sfeat majority of the wéllé that a produetien rate consid-
- arably lawar-zhan"pezmitteé §y‘ehe present allaeatiénmﬁe?mnlg
would vesult im wich more efficient réeavaryfer e11. §owevur;\'
 inddvidual eomditions should govern in all dases, and for thiﬁ
'reésan ptoéuabtviﬂy tests at variable flowing rates on a1l wells,
to deternins the most effactive production rate,'are masﬁ,dssir-
| The offect that the waste of gas will have on tha’
raeavury of il frem the Webeyr ressrvoir bhas baen.racegaizeé 4

: Cothe snngeky Ensinseriﬂg Commitien snd 2 ﬁonalty for gas. wasteage_

was ‘indluded 4n the allosation forsuls. (Bee Appendix 1IX and
Appendix I%) ﬂatwtthstanding this faot, of the total average
dsily gas production during May, 1948 of 7,113 K cu. f%., 1% s
estimsted that £,408 ¥ ou. fi. vere wapted. The Rangely Englnmeer-
ing Comsittee has sttempted to hold the produstien of gas to
-agavaz&mateir ke sélﬁtie#;gas'centént of the ofl produged, but
has not had aﬁthb?&ty tu\eantrél therlarge pomoval of gas from
the gas-cep. Qut of the total gas production from the Peber
veserveir, up to the first of juns, 1946, of £,232,257 ¥ cu. ft.,
-tme wells, Emerald ¥o. 1 of The Salifornia Compeny end Mefaughlin
Mo, 1~38 of Idsho-Sharples-¥asateh, have preduced 1,1&9,235 4

. eUs % 00 uygrasimats&r ons-half of the total production, Host
of this ges, unfortunately, is believed to have come from the
gas-cap and, although much of it is reported to have baen nsad
for apilling fuel, Lta loés represents & volume equivalent to
some 987,000 barrels. er 011; Theze ean be mo Guestion dut that
oil will tend to m&grate up dip, fronm higher presaure araau. to
aeeuny the ptrt of the gas-gep from which gas has been lost,
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and in 20 doing 4t will wet ﬁry gsand and become ﬁnrsumvarabxa Yy

sny known production progess. fhat sueh movement of old isto the .

 ges-csp is setually taking plsce in {ndtcated by the facﬁ that ‘
'vthara 13 ﬁﬁ jndicaticn of gaa-&ap expansien. T e e

- ohe loss of gas from the gas-eap pay nat 9rfeat oil -
raecve:y on the praperties on which the two large gas praduears
.aro looated as serlcusly as sdjaecent properties ‘farther down dip,
\ axgept rar tha genersl detrimental efteat brought skbout by the
rapié Lowcrﬁng of the bottom-hole pressure. This caaéitlea has
been tﬁpﬁaai&&& by the writer repeatedly, but until the results
cf=tha'raeaae-battanwhala Pressure IUrvay wore available it was
o - possible to evaluate properly the effects which the-wasta:-
et ges frop the gesseap might have on oll reeavery. toless the
waste of gas is arrested, the leosa of pilitons of barrels of
ptheryeiae rocoverable oil can be expested.

_yhe plens now proposed by the Rangely EIngineering Com-
mittes for the nenservakinn of gaz and for the paasihln utilizs- -
tion of gas frowm the Daketn aud Korrison f@rmatians shéuld re-
aa&v« all pasaibla suppart. It 4s faarﬂﬁ that the amount of gas
naw boing prodused wnieh.enn be raturnea to the weber reservolr
per day msy mot bg uufftaignt to srrest the continued degiidie in
© ot tonehiols Pressure; Yut 4f this procsdure should serve suly to
wreﬂa;ve*thﬁ«@atuaiy*aad-prﬁvaat tha'lﬁqua!-adéitioaai oil inte
4%, it ﬁiixfh&veiﬁerfaa s ®ost useful purpose.

fhn relakzﬁn between otl production and decline inm
betteﬂwhnle pressure in the Webep reservolr of the aangalr £ield
has haan.e@nsiﬁtred in & previous suatian of this ehaptar, and
somg of the ganeral faots relsting thare%a, snich ware developed
' from the results of the two bottom~-hole Pressure SUTVeys, are



1isted on ‘pages 80 and €l. For reazons previcusly discussed, 1t
is haileteé,zhat tha pogovery psrfﬁrm&aee of the Rangsly fiold
- dnrxﬁg the antarvai,frea tho time of the first gressure survqy
1] ﬁhe tima of the second yressare eur?qy 12 sore reprasentauiva
anﬁ, tharctcra, 1s more rciiable as a gulde to future. raaavazy.
,,_ﬁmgg this Ported 38,288 parrels of oil were produced fm the
#4214 for each average pﬁuna a£ aroasara'ééeliaﬁﬁ S : -

' 1t may be sssumed that B per cent of the origiual bot-
tom-hole prcasaza of £,750 1bs. /8q. in. at a depth of 900 faet
or 158 1ba./sq. in. will not be effective in the recovery of oil.
- gebtracting this figure from £,575 1ba./sq. ia,,tha welghted
- average -bottom-hole ﬁ@@sanra éstaruinﬂd during ‘the secomd pressure
éﬂ&#ﬁy'ﬁr»ﬁha"riolﬁ,‘gﬁ#eeuasﬁrasaazaeef:£,4a7 lha*/sq;_ia¢ wh;eh '
15 belleved should be effactive in oil pecovory. ¥ultiplying.
&,487 by 38,888 gives an indicated future production from the
f&alﬁVéf'33,&&?;&24‘harrsis of ail, Adding the productiocn wup %o
the first of Juns, 184€ of s,ﬁas;ese barrals of oil %o .this fig-
wre gives an indicated total reaaver: feom the Rangely flald of
87,182,110 barrels of oil. This indieated pecovery 48 8o inferior
that 1t would hapdly pay Back the complets development of the
rsnxn on a wall spacinmg of 1 %o 40 scves.

- aetuslly, the facta &t kand on 9rudﬁet1ea trands reveal

‘that the gensral figures for the field ean hardly be applied
_#ai#ly to individual eonditions, end that there will be vide
variation in por well recovery. From tha statiatlca presantea
on pages 81 snd 68, it 19 gvident that the better vells, whieh,
have bean producing in the range of around S5(0 barrels of oil
for vach pound decline in botten~Role pressure, have Peoovary
possibilities, if reservoir sonditioms are not alltered materially,
of around 1 mililon berrels. Prom the same statistlioes, the very
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poorsst performing wells have yecovery possidilities in the
range of 1/8 militon darrels of sil, whioh should be suffielent
to ingure davaiagmant and oaaratiﬁn without actusl 1@33. Heww
ever, in this somnection &% ghould be gainaﬁa out thab the bew ,
‘ havzor of the wells studled might have been somevhat ﬁif“a?ﬁﬁ£
bad the woll denaity been grester, and 1t remains to he deter~
-minaﬁ how trends of production will react after sevewal hﬁnﬁrea
BoT R walis may be comploted in the fiel&. ?gr the present 1t is
svidemt thet the cldest wells have the best past pecord, since
" they have been able to utilize mere effectively the total reser-
_?ﬁirfﬁﬁﬂﬂﬁ¥i-£1&6;“tﬁﬂ wells shich sre not clesely offset arve

- preducing & grant‘geal gore oil for aaah'yaﬁad decliﬁh-lnwpras;
: aara, 2 -pesult whioh eertainly seems to favor & wvide wall speoing
yattern‘ & gareful study of the aaaaewica af the well apﬂﬁiﬁl
yvablam a&ght revesl that a spacing of 1 wall te 80 acres will
- prove to bé much more profitable than 1 well to 40 acres, -

hlth9u¢h~ﬁ$timatien$ of Future well production based
upon raesnt individual pvessuxa»vainme relations sre belleved te
be ROPE reilable than any predietian that may bz based upaa
general fisld figuves, it should be esphasized that the well
pocoveries venging from 1L/2 to 1 millien barrels of oil are prob-

- ably scmewhad aptiwﬁsﬁia. Thess sstimations depauﬂ upen production

. .conditions where there oan have been little iaarease in tha sub-
‘aa?faac?#%seeai&rJefqthe“uii-ar 1ittle decrezse in the effactive
permeabliliity éf,ﬁha reservelr to oll. If the pressurs in the
resseysir ¢80 be mainteined generally above the gaturation pres-
- suru;.it {15 bolioved that the well recovery indicated by recent
pressura-voluse relations will be obtalned. If the pressure is
got meintalned sbove this point, &t 1s ressonably eertain that
the recovery that bas been indicated should be discounted from
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8% o 80 por ecent depending on the astructural poaitiua af tha

#ell which, in.turm, controls its saturation pre&surs¢
?revious esaimatians ar the racaveny passibtlittea
af the aangaxy risld.maﬁa ﬁy tha uritar*ané by éther engiasera,

.uaing the volumetric. equation, have been sinilar to the 1ad£~ .

viﬂual wall recovery figures: iuﬁieazea by raeenﬁ praasnre-valwme
relations. @iving considerstion to all avallable core 1uf«rmaticn,‘
and assusiig no great increage 1n'subsut§aea viseosity'ér.deéfaaae
in afraetive permeability, the average rocovery of oil per ‘agre

foot from the Weber reservelir ﬁr atssolved gas drive ta aatimatad :

a8 follawpg

{8} = darrels per agrs fo0%
b) = detepmined averaga porosity
ta

= detormined counate wator factoy
d) = gstimated rocovery faotor
fe} = determined aversge shriskage faotor
X% shﬂﬁla be ﬁﬁderstsad ﬁatinitezy that all estimatiena
of oil faaﬁvamy pade in this regart are sah:&et to the elim:natian
r the eoaditiuns
now cxiating are corrested in the near fature, very damaging

wasa&ta, the. axtent of whieh aannst be praaiated e:aaklr'at the

of the waste of gas from the Weber. reservotr.jf:pﬁ

r_pranan% tzma, aey he aspaetcd.

'sr?XQ#anniivnﬂtfbéxas-eaas&ﬁarba fai tha'rétﬁrﬁito the
wober reservolr gf all wante gas now Beinsﬁaradﬁecd in the Rengaely
¢ield. Althowgh this L3 & most laudable objestive, it should be |
rocognized ﬁha;-sﬁah'a.pragram is ipsdequats talaainsain pres-
sure in the reserveir and cen only seyve to mrrest pértiﬁliy the
aurrenﬂxrate-af preasure éeﬁliaé. ¥ith an average &ait? produg-
$on of 7,118 ¥ eu. ft. of gas per day end 19,638 barrels of oil
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per dsy during ¥sy, 1948, the smount of gas negessary ta~uaiﬁy'

‘$ein pressure slone under such production rate will amount to

S0 3&,5@@ ¥ eu. It per day. &1nna the gas preﬂueed fram tha‘

“weber will de availabls for: return to the veserveir at gensraiky
‘lﬂxrsspavath pressures end sives the average permaabilitvhaf-
‘the sand 1s very low, a considersble installatien of h£5h3pzasa

sSure eﬁ&ywassnys wiil be raqnirea* It 45 alnc evideand that the

‘ f~_whnla progren of prossure main&enanaa by ges 1njeetien wtll be

dapendent upam the daveloy&ent of a supplamental soures of :aa
aupply,- and for thald reason the Eansalr Engiaeering Cammtttoa has

-raé@maenaadwknat several cores be taken in the Dakots spd Morpi~
-:aanuferaaxiﬁavﬁa=ascarkaia«thai?tvelamntntc-ﬁapaéity-anﬂ eankagﬁaa
'rahaﬁxé~%ha~saypiy'af‘gas’frem«thaae=farmae1nnn.preve-ta~ba-znsuf--

fiaians for the purpose desired, it is uncertain whether apother

- nasely souree of adequate gas supply bicht be developed.

1o any consideretion of pressure maintenanse in the
weber reservoir at Rengely, the possibilities of waker imjectiom
ceptainly should net be averlocked. Of course, thers can ¥e me

- question aaaharniag the desir&b{llty of maintaining the gas-cap

in sueh cendition thet the loss of oil into it will be prevented.
7o de thia will reguire the injsction of only about 1 3/4 pillion
ok tt* of gas per: Gay, which should not pirove to be such a fovr-

*m&aabla anéertakins in aanjﬁnat&@ﬁ with a main- pragmam of weter
: tn:eatian.

Tt 12 & well known fact that sands having & Iaw sverage

'yermaabiliﬁy, such as the ¥ebet ‘reoserveir, have respandaa munh

hettér-&é water injectios tham to gas injection in varicus Eastern

and Widcontinent oil fields. It is also probable thet the injec-

ti&n.af some 28,000 barrels of water per dsy into the Weber pay

soctions for pressure meintenance should be much loss axpensive
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end far wors effective than the evmpression of 30 1/2 milliiem
cu«'ft. el ges per day for the ssme’pﬁryasai ?urthe*mare}-it 1m
kpown thaﬁ an abundant subaurface water anpglg, whioh msght ra—
quire Eﬁﬁé treztment ta make it su&%able fTop injaetien aurwcaas§
is avatlshls, whareas it 4s nat yaot damonstrated that an ada~
quats gas supply eam be Geveloped. Howsver, the most ismportant
ﬂsnsﬁdmrati@u 13 that past experience would suggest tﬁat o1l
waaavzty‘ahan&d Be doubled by the injectlon of water ever the
éaﬁaﬁaﬁy Qﬁi@& éaﬁlé be expectod from dissolved gas drive supple-
nented by gas injeotion. The poasibilities for recovering on
- ehoymous adcitional production are so ﬁramis&ng that all nzceasany
. enginesring and selentific resesrch essential for a study of the
‘f%asih&lzgyﬁamﬁnaas%ner praasaxa,mainsenaane by water 1njsetian
is eiaarkr iustirted.. |

yhather the 1ithelagy gf the Eabeﬁnaaadéténe-wiii‘ré~-
duce the'éffagtivenass mf‘presaﬁra.mainténnnea&;thar-hj ges or
wabor injection remains to be deternined. Laoboratory studlies of
eapi&ia:r aud surfsce tension phencmens, wndoubtedly, would be
mosts helpful in predicting the success of sueh & progrss snd in
the aelaet&an of the best wethod. Bowever, the avidanne whieh
has bsan saveloped pecently indiesting a more or less senaral
-eemmaniaa$ian'thr¢uehnut the veservolr serves to oncourags the
fhapa thad gresaats maiaxenanaa gay bo. applied with measurable '
success apd.wikth appresisble benefit to $he recovery of ofls

/




Phe ahaﬁraat precaﬁiﬁg sha text ef thzs #agawz.uiil
| serve ea reviee ita eantenka ta.sammnry Tors and nﬁeﬁ not be
- repaaaad.

S 16 4s namwlaﬂseé rme;y ‘that mneh romalns ta ha learned
sbwus Eaaaaxy. ana%!r, there- eaa be na qaast&an tha% the . E%ber
'swsarvair cogtains ane ﬁf thn\wazy 1asge o3 scounulationy of tha
cmitaﬁ gtates, wh&uh, very 9ansiﬁiy, way amount to avewaﬁ 1 1}8

billdion barrels of e&l. The wri&er 43 eonrtnasd that unleas same
form of yweasare saintonance s emplqyeﬂ, only & amazl part of |

. this ﬁrumaaﬂeua raaawta wiil: he raaaw%vaas The prahlam of. a&l

. petovery 48 50 1mgﬁwtan% that na-weasnwas 3haﬁ1& bea ﬂﬁglﬁﬂ&aﬁ
which might jeopsrdise the paximum effisient and at the seme tige
profitable vegovery of oil. )



In the yragaratian af this repora tha wrztar haa #e-
panﬁed gre&tls on in’mrmatian éevelaped hy the Ve 3, 3ﬁ;;;€’ef
ﬁinas, Laramis, %yaming. Eﬁé.it net heen far ths pinnﬁeying
.wark of tha Buresu at Pangely, 1nfarmat1nn on thﬁ aaa&itienﬁ
yrevailing criginﬁlly in the ¥eber ﬁa&ervair wsnlﬂ Yo virtually
.aaknuwﬁ The ucrk of the Bureat of Bines ia ea&mendad, and tt
‘is wmfortunats that facilities and resourees Lave not baea availw
able to permit iis investigatians to be sarried on ima ﬁﬁ#a
extonaive manner,

infsrmatiﬂn devslapa& v the Duresn af'miaas has bsen
-aﬁu,aiemented Bg the reperts of the Ramgexg Engﬂnperina ca&ﬁittee,
ant hy date ssﬂerﬁasl, aﬁygl*aﬁ ty itz Chalrsen. The work of the
couzttbee has been of & high order of technlical exeailenqy, apd
it 1= daplarad that its funutiaﬂing had to be ﬁalayed far aaeh
8 pra&raeted pevisd.

&9praaiative recognition L3 due ta enginoers and of-
ricials of varicus eamganiea operating 1o the Rangely fleld whe
made svailable heretofere confidsntial informstion. Ao effest
- bas b@an made to use this infarmatian proporiy and 4in a panney
ccnformirg to its owners' atrsctions. |

$he writer has studied all available pub&iaatzaas TR~
-;ating to the Rangely field. Both ancizat and receit publieations
of the ©. 8. ﬁaelagi#&l Survey have prav&& ta bs & valuable
sourcs of infoymation and have been utilized extensivsly.

¥ost of the srtlcles on Rapgely that have appsared in
. trade publioaticns hﬁve,tanﬁad to axaggerata_gvoﬁuctzan possibilii-
ties and yeserves énﬁ are eansiﬁeréﬂ ta_péaseas questionable
relisbility. One excoption is the contritution ty Bernavd M,
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pench om P¥he Rangely 01l azd Gas Pield and Dinta Resin® which
&pgearaé rirst in the 1@th Avrnal ‘patrolevs Womber of oThe ¥imes
' agazinﬁﬁ puhlishad hy tn@ colorade Sthﬁl of Mines, shid" hﬁhsa—
quantxy repradﬁnea in ath@r yﬁriﬁﬁ&@&is. wr. Demeh gives 8 viry
- ¢complete rﬂ?iﬁﬁ of the {nformation contained An various govarn-
. ment yn%liﬁatxnﬁﬁ in addition to his own ohsarvatimms on eaaﬁi-
tions in the 1@1&. Eis statemaats are considered. and rarlaet 8
proper scientific apyrosch to the yrnhlgma 1nvelved.

raul b. 29rr‘ '

pegioteved M ralaﬁm Enginaer
gtate of Te gerial Bo. G258,
July 24, 1946.
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Cpuring the time this-repawﬁ was in progress of ptegara-
- tian, 8. new prcﬁueing norizon was disc¢evered in theraangaiy rield.
rhile Continmental ﬁil Company %88 driliing tﬁﬁ Ecath ¥a. 2, lo-
cated in the g¥ 1/4 6% 1/4, Section. 18, TEW alazw, k 3 bley uat
uaexgaatadxy dkring the aarxy partraf suna, 1948 pt @ éepth,ar
6,110 feet. This depth was abaut 600 fout above the expected top
of the Teber sendstone. The wall sprayed some oil in additien to
waking considerable gas. e Lo
rooth Ne. B was brouvght uadei cqn%fai, and it was de-

E T R

ciéeﬁ to run a'gretaetian string of cagimg before reésuming Aril-
; 1$n3 to carry the !ﬁl& on down to the Yeber, Havevar, wftop
'reaming of the hole sas commenced yraparatary 4o running 9 5/8
ineh pipe, the well contipued %o try to bl@w aﬁt, 80, arter malking
an slectrical survey, pipe was get at & depth of 5,986 faet, 114
feet above the hettaw ¢f the hole. When the plug was dr&llaﬁ,
npath Ho. B 1mseaiately kieked~afr and flawaé X33 barrsla in the
first hour. It began to sanﬁ up anﬁ asverasged 75 barrels of oil
por howr for the next 6 haurﬂ‘ ?he well waa than kilz@& in order
.te meKe praparat&an fﬁr the rnanzng of 2 1isar a0 ﬁhut A wOre
effactive praductien taat ean ke maéa.

‘The aleatrie\lagﬂiﬁdieates that the entire saction
-fréﬁ.s,aﬁa t0 8,110 1& ssturated with oll, with the-hest pay
pection ggagwaﬁgg 4n the appar and- lowar- 19 faet resﬁectivazy The

producing haria@n has heen 1ﬁaut1fieﬁ as the Shinarump eonglem-
orate of ?riassie HES . gaa exﬁensiva the yradaetive apres in this
new hﬁrlzan will ba cannot be predicted at yreseﬁh‘ A8 rar es is
4nown, no gtherrwall;has-snze&nﬁared the spectacular Bhewxna
‘which was found in Pooth Wo. E. ' N
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_ “%he oil from the Shinarump is reported to have a.
gravity of 38%:.4, P. I., sm&xz- 'h&ghé?ﬁha‘ﬁ tné"whmwrme.
?ﬂrthsr %astsﬂa ef this hax&an.wtll be fﬁllawﬁa“ﬂith
'graac interest, Iﬁahaaahar;iesaﬁaaatgh*a &a#aan B@. lrlﬁ, 1@*
cated. tn the E 1/e £Bi/S; swum 18, sms amsw, 8" axm@ off-
set ﬁa an#h Ho. 1 and a dlagenai affset ta Baath Eb; g, whieh
was apuﬂdtd on: June lﬁtk, 13@&, ahaulﬁ ba the firat claﬁaﬂtu
wvell to reach the. shtnarﬁﬁa* Eaaa? affark should be ma&a te .
~ sesure oosplets information on tha reservaxr sharaataristxes
of the shxnaramp should it be fennd Lo he u&l- oy gasdbearing
in Lnrsan.ﬁa. 118,
- Gentinentalls éiaauvs:y oL praduetiﬁn 1n the. shtuarump
.has vezy intriguing. possibilition when aanslderatﬁaa zs given
to the aize .of the Rangely structure aaﬁ th& iarge araaa nm it
vhich have mot been tesbed. It 43 entiram? peaaiﬁla that tha
reserve posiﬁiﬁn o zﬁahm and Wasaboh might be 1mpruvad aubihsu~
tialxy if a sescond yrﬂdﬁeiag he?isaaq ia aﬁditi@a to the wehar.
should be found on theis toldings in ssm.am m, 28, .%, 28,
and 28, TEE RLOEW.
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