dpe Ue lis ¥obninnde,

Comni ssivner of Publio lunds,
Cupitol Buildinmg.

Pear ir. dovhinnie:

In accordunce with your instructions i have made & study of the
roduction rocords of the Hsy of Jsction &4 Sownsuip 20 Range 78 in the Heok
diver rield. 1 have gone over carefully the report ir, lorgen muie two years
40y 2180 the stutemcnts and curves presented by the representaiives of the Unlo
Uil Company. { bave zise teken ke groduction figures from the records of your
ofrioce amd have wepsrel & graph of them, giving the averuys production per vwell
per month frox April 1830 to date,

) Investigntione of the dsclise of oil wells in all parts of the united
Jtates bave demunstrated that the deciine 18 governed by astwral lows and that
this decline ocaon be expressed on paper Wy & ourve known &s the parabola, vaich
&pplies elther t0 individual wells or .roups of wells on the same proeperty. sach
individual well or group of vells, however, hac 1ts owa particular ocurve wioich is
deternined by the decline during the first few yeurs of mwroductics, snd if the
eurve is prepured with these years of inftial produstion as e dasgis, the future
woduction of the well or gproup of wells will be found to agres with the curve
within reasomubie ligits. Investigations buve disclossi, however, toat while

the curve or curves reprecent 8 ¢ cline in produoticn of on aversye well or
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property all welis are not aversge aad censscuently many of them will depart from
the curve to us much a8 thirty percemt in some caees, & owrve to be of the most
value mist be Lesed upon uninterrupted nutural decline of the well or wells pro-
ducing at full cspacity. Whenever the wells are shut in either in whole or in part
for & portion of their production period, the curve resulting rrom platting the
production figures wlill not truly represent the matural decline of the property.
Conseguently & cwrve buse: upon such flgures could not be axpected to fwrnish
an entireiy rellable prediction as to the ruture produacticn.

In ¥r. Joryan's report made two years ago he states tust his "investigation
can only be considered as tentutivevand preliminsry, incmmich ss the leass has not
produced long endugh to develop a very reliable decline curve, 4hen again we mast
take iInto comsideration thot produstion has been artiriclelly curteiled during the
ilsst six months." ir. lorgan stztes also, "Uwing to the curtailment of groduction
in Jaunusr,, there s not been a8 vuoh clecning cut and stimulation in the wells
4% would be dome under normal tizes.” it is therciore evident that parts of the
product ion records grior Lo January 1922 canmot be full, relied upon as represent-
ing matural deciine for the purpose OF prejering & carve for the setimstion of
future production. BNy graph showing sverage production per well per month will
iilustrate tuise. lo prepuring this graph the production figures om rile in the
Uomxissioner's Office were used mnd wers divided by tie namber of wells cupable
of mrodacing during each respective monmth, omitting well #8, which is producing
from & different sand in vory small quentity anéd which shoald not be wvaraged
with the other wells for that resasocn.

ke detes of cospletion r the devp cand wells on the sroperty sre &s

foliow.:
Well #1 deptesber 28, 1918,
Well §& Serch 28, @ 1920
Fell 28 Ootober &, 1920
Vell 4 Hovember 1%, 1840

Vell #6 Barcn 20, iszi
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gontinued~—
Well #6 lot o deep sund well
Well #7 October L, 1922
Well #6 Harch 18z
Sell 39 Feuramry 1983
¥eli #10 Sot compisted, cormenced V-il-Ll.
vell 11 liovamober  19E8

%he bringing in of new wells at varicus tizes during tie period under
discussion aivo mas 1ts srrect in dlstorting the ocurves & much uwore reliable study
of tne past snd Cature production 6f this roperty couid be made if we had the
{1adivideal meathly records of cooh wells I lave recuested the Ohic U1l Coupany
to furnish these recoris, snd they siate that 1% is dmpussilis te fwraiah the
exsct records, owing to the ract that tie welle are not gaged iadividually but
tis oil from all of the weils is pusmped into twe dilferent sets of roceiving
tanks, and tae only oheck on the production of an individusi weil ts ivom
sotinite mede by the jangere JUOh SLlimsles willi a0t by sur ofiy &8 thers re
times when Seue of the welis we 50Ul dom fur repairs, &t wiaigs time tue esdusiion
of tie other wells is more sccurstely kaowa, She Uafe Vil Goupnry hes promised
me these figures, but bas not yot sabmitted thew. If they arrive in tice for a
stady of them before the next Joard meoting, this will be done snd the results
submitied, Owlag to the iact, howover, that they are based ugen satinates rather
than uvon actusl gaging records, ihere 1s some doubt as 1o whether they wili have
smoh more relisbility thaa the figurss slresdy prescx.atad; in checking over the
aversge well deciine curve submitied by the Uide il Company I find that tha
productions whick they heve used for tie yesrs 1322 sand 1323 do not check with
the production reccrds in the Cozand os tonsy *s Officé, the lstier being somevhat
nigher flgures thaa those uwsed by ths comyeny. 1 Bave thererore platted the
surve with figares from the Commdssioner’s records om this pdat in red ink and
have slso appiled thess figures (0 the logswritnmlc cross scotion paper and have

derived s curve of futwre production wiich is suown in red isk, dotled, on the

same plat with the Unlo Il Jompeny’s curve, for compRrisone



This correction of the figares und estimate of future production gives

the following result per well:

Yoar dstimuted produstion par well.
1874 16,500 barrels.
1925 13,000

1326 84400

1827 44180

1928 24660

1829 1,500

1930 1,100

1901 720

1982 500

19 uB0

1938 180

1906 100

There will be tem wells as soocn as well #10 is complete, which will
produce from the desp sends, with an averige product ion per well of 44,420 bar-
rels, total futars production of the ten wells shuald e M,EOO varrels, which
is approximetely 80% greater than the company's estimate of 275,800 barsels. s
statei previocusly, sach &n estimate may vary as wuch s 05 from the sctusl
resalting production.

baring the yesr 1923 the prize of crude coil was very iow and in a great
many iields pwodaction was artifisially curtailed. If tals curtaiiment has been
practised in the Hock River rield the result when spplied to the graph would
siow & decided decline dwing the year 1925, whioh would de a greater decline
than the ordinery nstural decline of the well, and if such figures vere used in
preparing & curve ror estimiting the future produciion, this curve would have &
tendency to strike too low and would result in un underestimstion of the ruture
productivn. Uouseguently if the se¢ils on this gopertyy nave tesn snched in &t
voricus times during the yesr or Mmve not been cictned out wopert; and msde 0
prodwe their natawrsl srodustion, the sarves prepered by the Ubic Uil Oompany
and by museif would ootk be tou low when extended intc the future yeurs. In

view of the fset thst production wes cwtailed in varicus other fields in the

et
‘.d""
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state it 1s only resscnable to suppose tlst there was some curtailmeat in this
fieid and thut the srror in car curves If aiy ic on the side of widerestivation,
possibly more then the maximum error or 30/ woich i3 oseibls vhen using swh
curves. Uhe curve, howsver, is given as reprosenting the Lest we sre uble to
determing from the informstion wvailsble.

in comparing ths recemt figures with the estimate Ir. lorgon zede iwo
yours ago, it ie found that MNr. dorgan's ostimete 18 2 grest desl higher. It
will be found 51so timt lir, Lorgan’s cutimate for the years 1H2 and 1923 were
very much higher then what the groduciion totually smountei toj sonsequently it
is only to be expected tmat as his setimate was high for those tWo years taat
it is high for the remaining yesrs, The conciusicns drom from the se curves
must take into comsiderasion the amocunt of curtailment of production, if auy,
dupring the yesr 1928, In July 1900 kr. PRil 5. Hopt, 011 sand Gas inspector,
mde &n inspection of the Rock River rield for the nurpose of investigsting
conditions und status of operations on state and university lasds, and to dstere
mine wisther sll state lands have been properly ofrset sgmiast sdjoining patented
lsnds end to ascertain if weils on state lanis were getting their share of the i
produstion. His report chows that the Mg of Section 34 wee getting 1tz full
simre of production ar sossibly & little better, and that the proper offssts wers
drilled s producing. FHis report, however, does not give any evidence of curtail-
mest ot thst tine. She drop in godustion in Foverber mnd vecember 1523 indicates
some pustible curtailment then, as ths production hae besn rlsing during dJanesry
and Pebrusry. In canclusion, thea, I beliaewe toat it is suie to assue that tiere
his been some curtsilment in woduction Guring the latter part of th: yeer, whids
would prodace & tendsacy in the ratwre production cuwrve 10 sirike too low, &nd that
fatare modustion can be savely figured sbout 2bs or U0p higher than the tasbuiantion

given above, snd it is possitvle that sciusl production will tura out to e even &

ilttle nighar then this.
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On the subject of lifting cost of this oil, it is difficult ror us 0 ba
sbles tu present any reliisble figures. Reporte of lavestiygations of the Suresu of
¥ines, Seriss 2080, veptember 1945, on the supjest of Hiting coss =t ol wells,
gives tabulation of lirting cost data cvllected srom cil compmnies in msgy di ffer-
ent Fielde im the Usites dtetes, snd the Lifting cost has beesn found to vary from
4; per iorrel to Y0y per n rel, showing tiot there 1s a wide range ¢f possibility
for ssoh costs. For wells puoped on the besx in Louisiens rields yrom the aspth
‘of 1198 fset o L86é fset, the 1ifting expense per burrel ¥en from 1b¢ for wells
producing approximstely 2000 barreis per menth esch from & depth of 114 feet, o
§7.56 per Larrel ror wells wod:cing ubout 160 burrels, She wells in the Zook
River ricld are pamped cn Lie® vegm instead of from & Mral station, which in-
volves greater paping expense. %he sand rrom wiiock tue oil is belng preduced
hes o tendency to come up with the oil and recsuits in demage 10 the pumpe, requir-
ing the wells to ve clsaned cut moure often, resuliing in iuwer percentage of pose
sible prodction and saditional Mrting coste 1 beilsve, however, tint while the
Onio's figare of 32§ may be wpplicadble to the lifting cost during tie last rew
yeare of the liﬁs o1 tiée field, that they sre & little high for the lifting cost
of the next year or twu, when the grester partion of the 01l will be removed,
Acoording to the averesge productiocn Lifting cost curve given in Lis Buresa of
Mines report, the iiftiny ceszt vould be welow 30y ror wells producing <0 barrels
por day or =ors, thils however, veing the aversge ¢0st carve. The high cost
curve imiicates thet for wells producing 70 bermreis per day the cost mwoald be
approzisately 807 per bercei. 4t the present time the sverspe vell production
of tas Aok Alver {isld is abowt 650 burrels gor da ., wiion woald indicate that

&t Lie pressat time tie lizting sost 18 0t fer below 302,

In regard to the prices of crais uil whioh the Uil Compeny hse sstimoted

st $1l.00 por barrei;: I can state thet ths price at tho preseat tine ls ¢i.70.

ine low grice during the past yoar was due W tressnacus cvorprodactlon from

Californie ficlde vhere wells were drilied on tows lots and & tremendoss smount
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of oil obtained in & sport time. The peak of production was pasgsed in lovember.
On secount of the large number of wells the decline from taose Lields will De
very ropids The latest statistics iandloate timt toe domestio production of
eruis oil in the United States plus ifnports le lese thsn the domsstic consuumption,
tie comsumplion unly recentiy paving equslled the production plus imports. It
is very unlikely that new flelde will aguin be dissoversd in the widst of in~
asorpurated olties snd towns and that such & conditlon as ocoured last yewr will
ugowr agein. %he consumotion curve is rising very ropddly, cs the tremsnious
cutput of automobiles in the courtry is creutinmg 2 rapidly sxpending carket for
¢ile It is tierefore to be sxpeoted that dwring the ressinder of tzis lsase,
especinily during the asst iwo or tmreee yeurs, whea e greater amtunt of 0il
will be produced, the price of oil will be et lesst as kigh &s at gresent, that
i ,§1.70, or plssibly higrere
in conpiusion, then, for the mext Iive years 1 wuunld not be inclined

to noke sny chmmge In tielr estl cted Lirting cost of 32¢ per varrels 1 would,
mowever , expect the Gil tc sell at $1.70 per barrel amd that ithe prodaction would
be at least in sccordence with the tabalution I Mmve given zbove and prodsbly
S0 bigner.

Respectiully mubmitisd,

CA, B, Badelt]

dtate Ueologlist,

A38/B



