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¥r. o. ll. Sulton, 
Ohaiaaa antua•• ocau·" .. , 
Olcla.. A.. & x. Oollage, 
Stlllwate~, Okla. ' 

De&J' Siri- , 

1 hen-1'1 th 111la1 t tor 70,u- oon.tl4erat1on, • 

the111 penatm.na to -., wo$: with the ltlplre Gall • fuel 00mPID1', 

tor whloh 1 • d.eB1JtOu of o'btahdq a pNfu1lonal 4tSJ'"• 

fh1• '11P11 le ot pn4t1&1 nature more than 

thtoNUoal and deal.I with aotual opdatbg oen41t1o~ au oo,t• 

of \.he prod.uot1oi,. 4~••• 1n *1•h 1 ha•• YQJ9r:e4 the paat 

lf the oOllllli t$ee 4e■lrea intonnaUon<S noo­

ms4at1011 ngardlnc 11t1 wolit wUh th1• comp8Jl1', l n.gg at 7ou 

WJ'1 te io Mr. w .. 1o11 Pepe, Suptrlnte4ent ot P104ucUon. 31. Don.u, 

xansa1, or Mr. J>. w. Willi••• 8Upel'intem.4•• of Promotion. 

90:1,17 



ar. o. ll. SanbOZ'D, 
Chairman G7a4uaie o OGlitte•• 
Oltl• A' K Oollege, 
S'Ullwater, Okla. 

Deal' Sirs 

dter aullllUtlDC a oow ot thla the111 to 

The oompaey ottioiala ror approval, 1t waa neoeaear;v to 

malte a rn ohaz,ige1 and tmU several page1, to•••• the 

pol1o1ea ot the Qomp&JV". 

Tou will ~o,e that page• 13, 14, 21, 26, 

· 27, and 28 ha'fe been removed, and the figure, on crarTe 

aheeta 22, 28 aZl4 24 have beep. blotted out. 

I am sending thla the111 1n. W1 th 1iheae 

oorreotiona to meet the Otmpanie•• pol1o1 ••• an4 truHing 

11 will meet 1ihe approval ot the gra4uate OOlllnittee, aa lt 

now ata:nde. 

JAJ/va 



A KANS.A.S G USHER 
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E.1PIRE PI F:f .tiR.00 - .AUGUST.A., KANSAS 

Field Offices. Warehouses and .aohim Shop ' C~ntral ly lo­
ca t.ed to serve the .. EMPIRE co •. ,P~ Ill>" in the Augusta Oil 
Fields. 
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000 

0 

le4'r, or think ot it, genel"all.7 

ape~, 1• a 11ew tbi.S ~' Hi ato.17 iil la u ihat 1 t waa 
. ·, 

dllOO'feNf. aae• .... It 1, that the people ot 

Ba-.lon • 11_.ali ) t'hou.aint 7ear1 

the Rauai are 

Jeno• to ha•e broo.tllt oil 11'• tlia , lalan4 ot 01a117 and. 

bllnd. 1' ill • Other to12n,r1ea kDD'IIJl 

~ :senaoa liiti aJUI h•• been oredi ted wi th the dh­

OO'f!a.97 d G>1l in tibia CIOUD "1- and 1 t 1e •aid the1 uae4 

bl~U ta 

1 tr--. ·• pcmu, 1,-er • 'be 1lli4. fo'i> -u...• JNJ"ROJ••• 

Dr'lU- tor oil tor com: 

. . ted. b7 Col. Drlk•, wno d.rill-4 the :r1r1t oil well in 1859 

at T1fta1f1ll e. Pa. 81•• then, U:>.e 1earch tor oil haa 

Statea. 

'J!heoriea on origbl ot petnlea are aomet 11l•• ol&1► 

orm EL ~8-luM-8-2» 
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1t1e4 und.er thJ' .. (3) diviaiou, nanel.71 

l. UOBG.AIIO fflll>!UIB 
... oarb14e ~901'7• 
b-I,laeatoae,O,paa & h°' watar thec:.w:,. 
o-Vo1awo. 

a. ORGDXO TBIORIBS 
.,..A»1m&l theori••• 

1 b-Vegetable 
o-Ocanbina\ion of' animal & vegetable. 

3. O<JrtBINATIO:I QF ORt1AlilO ilD lNOBGJ.NlO 

Wl>.11♦ the &00'IIDl1lat10J1 l• ba•ef. moi-e cm taot,. 

oil and Gu in o amerc1al qu-.n11i1ea is u111all7 tod 

in higher pal"tl ot told• ot the ear\h' • aurtaoe called 

tound in the ._ 1tl"a\um as th• oil, bui lower in the- told.. 

1'1• lOOation ot well• to 'be drilled 4epem upon the 

atruotural data acquir,d b7 geologiata or where e-ndenoe la 

aho• by oil or gas aeepap. .Atter a t.leld ha• been opee4, 

1t 1s common praotice anong the larger ooapaniea to drill in 

regular looatiou ottaetUng eaeh other. The apao1ng ot 

aame depend.big upon the anOUllt ot oil in aand, grade ot oil• 

depth ot •aJMl• aDd poro•s.tJ of aame, Good P'&Otice 1n tbi1 

tield. (Bl Don.d.4) ) •••• to be ti Ye ( 5) .,re■ pr •11. 

'J!hei-e are three (3) primipal 17ateu ot drllliq 

used in oil tield won, llllllllelJ • Stand rd cable tool, BJ-, 

draulio rot&l.7 ept• am oa\lit18.t1on ot the••• The oboloe 

Form k:L 38-luM-8-211 



ot one ot th••• 17•t•• clepeDda a great deal upo11 geo­

logto:,1, feD ton, but the 8lanclarcl aable tool •7•'• 1*, 

perhap1, the moni untve,..al t•r oilwell drUl1na, due to 

the permaHl'.lt ril requirecl to hatull• hea'fJ a triJSgl ot 

caaing, de19p 4rilling ,~t•• 

1'.he obJut ot diilll'J>& o,11 well• 8.l'e to t 1n4 OCJllller­

oi,al cltpii>.tit•, the drUlin& of favorable lised. hole tor 

o'kta.1.11112& am 1u11nt~~1~ a. goocl · p:rod.uotion~ to ~ill 111 

a• aboJ't a tuae ae po~l>le and to 1mlude •ter trca 1he 

Oil lama. 

. ~ ■1 • ot a h .l• f.i.-ep.~ u}?Ou del)th expao te4 to 

drill all.d: prQducUoii ex~t.t4. l11 prara tielU otttimea, . 

the ooet ot oui.~ oe.n be out 1111 lat~~ lGB'I! ot tirat well• 

dr 11 .. Where the c Qit oi ca11,q 1• one ot the l>lC tJl'tora 

1"' M:11i to l"1Ul. e,fn ,.tt:d ot oaa1:ng ,.,. J>OHibl♦• 1n 

th1s t1el.4 ( El »o~o } t.t i:1 oommai:i Pl"ll1i4e to ••• 

With 12t"", 10• 1-14- the ~• ~ 1•1~ 1'>• ad & 

t>/8• inat4e th• f¼• to .. 24:00' .1and. 

The • H .1118 s.t \Qea to di11ll a •e1.l, '1:lt le .. the 

lpor ~d tu l •:ir,~•• I.».~• t1e1,- •hw• gu1111W1 •A 

tluah. pn>tuo ian OClllat, the th'•t tflW' well• unall.7 a•• 
the grfatet part ot the otl, mat17 ii••• 4V w ahamel• 

bei:ng fonned in tl:le sud.. 

Form t:L ~8-luM-8-211 



A tn tu ton whioh etttc, drilU.na operaUoaa are 

dep;h, dlametezt, 1anda (bot2:l wet and dJ7) limeaton•• hard. 

ltl"ala 8'Mle 

~ wol"IJE ot "'DrtlllJW iJl" a well 11 "Cf laportan~ 

and aan OZllJ l>e 4ane bf bowtna the oond.1 Uon1 1Ulder whtob 

the l&'3 aancta are tmm, the dept1, JmoW1.a48f of the water 

oon41t.1one in the l'IU'l'OIUldJ..111 weU• and o\hel' lblng1 111. 

general. '?he u1n 1dea 11 to •P the pemttra\1cm alight, 

that 11, be tul"e to a•• 111• be1t part ot the P.1 am re­

tniJl tl°Oll 41"1lllJJS into tbe water, 

Without a 4mo,, watel" 11 WI• wor■t en-, ot the 011 

tlelda and only- 1n the pa,t tn 7e61"1 hal -,011qs b ... d.OD• 

to pre'feut or exclude it. Some atate1 ha•• ellaOted lawa 

to cope with the 1Uuat1on. 

D• .Ainbl'oae, ot the lJIU'•u o~ Mill••• ha■ reoenUJ 

p:a.l>lilhed a BUJ.letln dealing •1th water problt111■ 1n ~• o1l 

tie 141 ud 1 t 1• 1Jell woll'tb &llJQJ>.•' 1 time to get a oopy ot 

th11 Bulle Un, a1 1 t t&lte• up all 10Ul'Oe• of water, meUoda 

ot pre'fent1on, oaa1ng am. amttlt1 Oft, not trom a. theor1-

t1oal point ot 'flew, but troa ezp4tl"lment1 worked. an\ PrO•• 
in the Kmlal and Ultllboma. ti eldat 

!he a1m ot •"•17' operator la to atraot the ma:zSlrm,\ 



Pas• a. 

fully do thia, there are at leaat three {3J lmprotei 

probla• to be oonaiderec1, WIMlJI 

1. How 'beat to obWsi the large,\ <l'lNlUV ot 
011 tl'Oll hi• o11Jl propert7. 

a. low 'beat to detan4 h1a proper1;y ti-en 41'&1.nagt 
by neifJI.DOr'iq pl'Ope~ti••• 

3. How beat to drain \he J'l81ghbor1mg pr0pe~ie1. 

011, not like Dliueral ■, ■ eeld i t1 leYel, a1 •U al 

tend• to tollqw through &r1i outlet that ot-rer• eu7 pu.,. 

••• Far tbe■e l'• .. on• and not lmOWing uao11 oond1Uo11,1 

under-gPOUDll, one 1• not hel4. liable tor <ll'&iidna other 

propertiea, aa the, wou.ld be, f'or takiJll a1nerall• 

When tiel41 have 'been drllled, ln, the probl .. 

dwindle do,m to k .. p1ng a o lose ntoh upon wat• oondi ti one 

or othC' thb11• that wuld hinder maxbraa proelUetlon a\ 

f',:,qc: 7 



FACTORS .A:FFEOTllG THE 008f OF PRODJO!IOI 

K8111 thi:alt that oil ii toulld w1 thout mob ooet and. 

the reward. ot a tew dollar• inYestment aeana ocmtort &Il4 

richea the re1t of their l1 vaa. Such dreama and romance 

Joined with hope and speoulation hae recruited. the men and 

money to keep it going. 

It takea trm $25,000 to $100,000 to drill a wildcat 

Nll 3000 teat deep and tbe compazq- with a good geological 

department has one chance in 10 or 20 of opening a new 

pool, while that ot the wildcatter, without auoh help, baa 

onl7 one in one or lwo hmldred. It 11 readily sec that 

it is no ·poor man•• Job to~look tor oil. 

To the outaider it mi git appear that the reet 1• 

easy, onoe oil is found. But to t,~e operating oompanie■ 

a?ld indiYidual producers a l11t of hazard.a could be sigited. 

in oomieoiion with producing oil• am012g than, fire, tlood1, 

water, cyclones, and probably the most important a:nd some­

timN the moat disaeteroue it that of price. 

It 1is t\mdamental that an ind111 try, to be and ranain 

sound, must pq it■ way, together with a reaacmable proti t. 

The aupply of 011· 1B d1reon1 go1'e.rl'l84 by the accident 
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al disooteey ot new pool• ad the re;pidiiJ with whioh 

S11oh pools can be drained after d1aoover7. 

Th• Oil 1ndlaatr, hal Ju.at palled through ODI ot the 

greatest · over production period.a known to 1he oil tratern-

1t7. '?he reeult, the J>J:ice ot 011 dropped am in m&n1 

field.a, lesa than the coat ot prOduotion, mich o&uae4 a 
' 

great loaa to produCiJll oompan1ea am tboae not strong 

., enougb f'1nanc1ally went to the wall. 

Dlir1ng the pa.at 8UJlllller the lal"ge pipe line oompaniea 

refused to take all the oil produoecl OD lease•, thereby 

outtii,g down earning and casing serious trouble in field.a 

troubled with water. The ll)Qpire oan:paniea prorated every 

leaae aa shown by oopy of' letter aent out to tan,. boasea 

in charge of the different di.atriota. See p,.ge f /3 • 

The _etteot on the AUS\llta field ii plainlJ seen on 

the p-oduc tion ourvea toll owl~. ~he proratilli 1lilat into 
~ . 

et:feot in July Ju•t after reoover1:cg trom a d iaaateroua 

tloo4. 

Where prod1';lOiJl8 propert1H al"e aloII& river• or in 

low J)ud.a, the same 1a aubJeot to tlooda. During the week 

ot Jun• 10-16, 1923, the lapire 0<1npanie1 experiemed. one 

ot the worst noodl kno111 in the 4ugu1ta oil fialda, the 

result of whioh is plainly shown on the production ounes, 

f orm t:L aH-tuM-8-:?» 
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(note that the lost produot1on, during the tlood ha• 

neYer been reg&1ne4.) 

, To the Kansai opera.tor■ there 11 alwqa the tear ot . 
07clo:ae1 duri12g the summer'11lontha• and it 11 a common 

practice amo?Jg some of -the larger producer, to take oat 

i111urame tor wind and fire ag~_i.J19t all oil rig1. 

The incloaed. pic~r•• ot the wake of a oyolone in 

Juq 192.2, gi'Yea some idea ot the 1011 to rig• and pro-

:pertlea., am by looking at- the production ourYe1_,again, 
• ' ' 

the etteot on production. 
. 

On Februa17 5, 1924 p. severe bl11zard. hit the Kansai 

fields and in one d1:Vs U•• the production ht the Augusta " 

field fell . about 40% .ot the total field 

' production, so it ia readil7 seen that the extreme cold 

weather and aDOw hi ta the producer mighty hard. 

One of the worst thi?Jga to oontend with in the 

J.uguata field, 1a •alt water, whiob cauaea an exoeaalve . 
amount of oorro1ion on any met.al it oanee 1n contact with. 

fbe ia1t six month• of 1923 there wa, an average of 171 

atri12ga of tubing pilled eaoh month, representing an 

expcmcllture ot t&>,881.68 tor labor and tl0&,496.4'1 tor 

materlal ~louf'I or an agerage ot $129.21 per well per month • 

The »npire Omapaniea have tried Yar1oua kinde ot 

Po.qe l o 

' 



Page 4. 

tubiJJ&, tubing with siJ:IO oollara, painted with 11b1te lea4 

and galvanised. inside and out, but 10 far have been unabl• 

to overcome the troubl.e. 

The painted. tubin& from mJ peraonal. obaervatiou •••ed. 
to gh·e the beat result• aa sho111 bf the following data 

taken troa Wall~ f:7 -- section ll --28 --4 an4 Miller fll 

SeotiOD I - 28 -- 4. 

Wallace f'1 Seoti on 11--28-4. 

Date Pllll ed. llater1al Uae4. 

3-9-23 ti Jt•. ~bing and standi zg Valve. 

4-6-23 5 Jte. Tub1 ng and S t.aJ:141n 8 Val Ye• 

5-8-23 4 Jt,. Tubing, world.~ Bbl.and Stan4 v. 

6-2Q-23 6 Jta. Paln ted, Working Bbl .am Stand. V • 

8-10-23 l Jt. TUbing, Working Bbl.and Stam v. 

10-13-23 8 Jte. Painte~ and Sta:nd1?8 Valve. 

1-13-23 working Bbl.and Stand V. 

The tubing waa pulled. on an average ot onoe a month, 

to replaoe the lower Joints where the water stood 1n the 

hole, on JJJn• 20-23 six Joint• of painted tubiIJI were 

plaoe4 on 1he bottom ot the string of tubing and as 1hown 

b7 the data 1 t withstood the action of the salt water f'ar 

almost three months, 'then on October 13, e Joints ot painted 

tubing were uted to replace the damaged tubing and at the 



writing ot this report 3-1-24, 1a aUll holdiJ:ig out. !he 

•am• reeul ta aa aho,m below hold out tor JI.ill er fll - Seo 2. 

Miller f 11 - a-2s-,. 
Date · Pulled 

3-13-23 

4-4-23 

5-24-23 

~1~23 

8-21-23 

9-3-23 

10-15-2$ 

ll-12-23 

12-14-21-23 

Material uae4. 

5.Til TubiDS• Workin& Bbl, Stanl1D& Val.Ye 

lJt TubiJ:11, Standing Val.Ye. 

lJt Tubing, St&Ddir:g V._t·ye• 

8Jt1.Pa1nte4,Work1:ng Bbl, Standing Valve. 

wo~g JSbl,Stamhlg ValTe. 

Sta:nd.1ng Valve. 

6Jta.l'ainte4. Stand1mg ValTe. 

6J,a.TUb1ng, StaDding Valve. 

40Jta.~biiag parted., 

On Jovemb91" 11-23 the tubi11g was pull ed. for collar 

lealal e.nd broke:a. threadlJ aud on Deoanber 14, the •••• but 

the tubiJJg i;arted allowlng lt to tall th1.a time, henot IO 

maiv Joint• replaced. Tllia cannot be abarged to pulling tor 

oorrode4 tubi~ aa the prnioua t1mea. 

'l'he ourvea on ah eeta lio..tllJ.1 give■ aome idea ot the 

rod and tubiJ:J& trouble trom dq to day in the ct1tterent 

d1atrlct1. 

Form EL 38- lUM-8-20 



BOOSTING '.L'IHJ 003T OF l'RODU0T!<m 

( lJ Pullins tubing. 

( 2 ) Running Rods. 

( 3) J?ulling tubing. ?rote: Oil and wa 18r spraying as the 

tubing is being lifted. 

Th~ labor char~es on pulling and ru.nning a · string ot 3 .. tubing wil 

average about ~8.60. 'lhe mate.rial charbes will vary with 41tterent wells · 

a;mt the wear and tear on equi~ent is no 11 ttle 1 tem. A heavy water well 

has to be pulled eve~ six or seven wed.ts to put in a new standing valve as 

tney will not hold up under heavy pumping. E. Varner :j-6, section 17-28-4, 

imks 1500 oarrels or we.tar aDII. 90 barrels ot oil every 24 hours thru 3" 

tubing. 
I At the present time the Company is running a series of tests on th 

he~v water well~, t~ying to fim a depth where the production will remain 

about the same, but cut do,;m the pumping time ~ lifting expeDCe. 

orm .t;L ~!l-1UM-!l-2U 



.. · .. REli rATURE ST.2:PS I N Jtnrn 10 ro 16, 1923 

Thie flood was :ore disa.sterous and caused greater loss 

or µ-oduotion than the oyolone in June o:f 1922, as showa 

on curv s in this rer,ort. The damage to equipnent and 

wells was the worst in dristricts f S and II where sane 

105 ells wer e flooded. 



• . HEN MTURE STEPS IN. 
July 10th, '22 

The Empire Companioa had 378 rigs blown down in this 

· storm beside damage to lease equipment and company 

houses. See curves for effect on production. 
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QUB,VB IR,B!'l!S 
••• J. • & • 

. ll~ str10,, f ... 9-D-Ii • '.rotal Fi • 

't'arioua diatrioU &ad tb otal fi•ld tram moritl te •••• 

'l'he proo.uotion ourve1 ( the bl ck liae1) show an 

average decline ot lif la p,er mon~h for the p,riod. shown 

in t~ia report. in& Tarta.Uon trom the a1 iie• 

deolltte u• due 

1922 the 'field ( ... 
loea of pr0duct1ori ~ two or 

th sth•• fhe winter month• showa a aa-11 deoHne 

tion to%' tb.e montbe ot 11al"O)l aD'l 

11 1923, thia 1a 4ae t&- the ttrilU.N ot one well and 

~other te \he lower p-, sam. 111 .rune 192'3 

•t flood.I 011 r eoord. ( see r,1 c turaa ) hit the 

On top of this h•a'fl 1011 of 

oil field.I and to d,ate tti~ fi la 1• still abort ot the average 

deoline. 

orm EL :18-luM-8-211 



I . ' 

Page 2. 

One thing noticeable on thU curve 11, that the pro­

dll0t1on never oamea oaok to normal arter any heavy lo•• 

or production, this oan De aooounted. tor aa tollowa. The 

!ield is several years old and the oil sand 1a nooded 

wi,;h salt water caui:D& a preaaure on the saIMi at all 

Umea ot some 1,000 pounds per s,uare inch. 

The OJ)erating cost ( the re6 line) up until NovEmber 

1923, showa a gradual increase, The armths of November and 

Decemoer Bbowa a decrease in coat ltlioh was dne to the 

change ot operating condi t1ona ot ,;he compa?1Y, at the close 

of the year. 

July 1922 sbowa a decrease in operating coats, this ia 

due ,;o the cyc!one (see pictures) and lack of material to 

begin work right arter the storm, the coat ot reDUilding 

rige and repairing 21.eld equipnent is shown on the tollow1ng 

tew months. ~Ile .large increase ot cost ror July and August 

wae due to t.lle nood or Jun.e 1923 ( see picture), 

1'he cost in oen,is per Dbl (the green line) shows a 

gradual increase, tlms tending to prove that as the pro­

duction falls orr the cost per barrel goes up • 

.Ii orm EL a8-luM-ll-211 
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OUBV 1-SHEE!S 
woe. a & 3, 

Diatricta lumber• l'l- 8-B-II. 

those OUM'el ehow the actual worki-ng oondi tiona 

in the different district, from dB¥" to dq. 

The produQtloD ( the black l1ne) varies from day 

to -• depend!~ upon the nuntber ot wel I down. A.8 the 

number ot well• inci-eaaea the production deoreue1, bu'& 

in District #D the 15-16 and 17 there is a decided tall 

in production, while the wells otf ranain the use. Thia 

district, the past year and a halt• haa fallen oft in pro­

duction mor than aey other diltriot · and it IIU&t be dua to 

the salt water tloo41ng the aad.. $Heral .ot the better 

wells ha.Te deoreaaed in amount of o 11 and 1noreaae4 a great 

deal in the amount of wder pumped. On the production 

aunea tor shaet1 fl and 2 it waa proven that the production 

f ll after the 07olone and the flood, due to the water 

nood1ng the sands, so it stand.a to reason tho water muei 

be reaponaible tor thia decline in p:oduoUon. Once th• 

water breaks through the o asing or sand 1 t 11 only a matt er 

ot houri, at tiue, t.bat a well will cease to pump mymoft 

The hea"l' deoline of prodUot1on in all diatricta J•• 

1, 2, ~. and 4 was due to a aeTere bl1ssard. 

t'orm ~L 3~-luM-8-2U 
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The wells dOwn ( dotted blaOk line ) lhon the actual 

l!UlDber ot wells otr at 7 A. M. eaeh dq and m~ be due to 

arr, number or oauaea, namely, rods parted, tublng J oba, 

engine trouble, belt tr~~ble, trozonup etQ. The well• 

ott ahows a decided increase during the bl1na.r4 of aaa. 

l, 2, z, ani 4, due to lead lines and water line• treesing 

u:p. 

The red and green lines, show the ~tu.al nwnber ot 

rod and tubing Joba worked. on durln& the 4q. 

Thel8 curves are kept u:p to date in the production 

office am. any one coming in oan sea at a g laJJOe, w1 thout 

looking through tile• etc., Just wi.t ii goizg on in the 

field. 



~ 
" ~ 
~ 
~ 
~~ . \j 

':c~~ 
Q) ....._ I'! 
-~ ~ ~ 
'~t \.) 'I( 
~ 1-- ~~ 
Ct~ ~"i -~, t 
t --t: " 
~-~ ~ 
\J Q ") 

~~ 
~ It) 

t 

-~ 
Q 

t t t 

.., 

"' "' rt .. 
~ ~.., 

1a 
S/Nr;) 

I 1 I 

H, t 

"' Ii 
0, 

' .... 

t 

.., 

.. 0 
~ 

°' .... 

- S-/99 
- £/V//oCl 

- - - ~~//~j 

I 



R:ife Z,3 

#2-

ITT:! 
Q 

I 
I 

' '\ 
\ 

I) \ 
I I 

I I ' I ', 
I 

I I 

I ( 
I I 

t l I ,,, 
I / 

/ 
/' 

I 
) ( 

' ' ...... 
~ '') 
Qi I 

I ' I 
I I I 

I 
< I 

' I l: i I 
I I 
I 

, 
"\I I 

I ~ I 
I t:: () 

I . ~ i:: 
-,.. \) k\ I 
~ ::,~ 

I 
I 

" 'tl ~ I 
~Cl"- I ~ct~ ( 

\J I 
~~~ .... I . 
~ - ~ I 

QQ l ~ I 

"'l ti i I ~ 

t 

~ -~t: ~ 
o ·os:i 

") ~ 
I>'\ \J 
i;:..,::i 

'tl-0~-g \ ~~:t \ 
\ 
\ 
I 

I) \ 
/ 

/ 
~ \ Q) 

' ..... 

' i 
I 

I 
I 
I 

I 
I 

' I 
I 
I 

I 
I 
\ 

' I- '\ ~ 
I 

.... 
(# OI .}Jl7S-/PM 

- J:/l;f/(1. - - - ,PO.Jd t--3/"a:> -~ 't 

: I ] -~ '~ I 
-i,. 

~~ ~ f 
-~ 

Cl d 
Q 

.LJ: ~l . .i. I 



~--
f"o. "f e J..~ 

I 
'fr ,3 

" I 
I , .. 
I 
\ 

~ \ 
\ 

\ . 
; 

,; 
,; 

( 
I 

I... ...... 
.... .... 

v' 

' ' ) 
I 

~ ...... I ............., .... ~ 

I " 
I ' I 

\ ,.. 
" ' ~ 

) i: 

I.. _.._._.._ .._ 
" 
~ 
~ 

jy 
.... 

' ' > 
/ 

( 
I 

\ 
' ') 

I \ 

) ) l 

/ I 
( ( 
I \ 
) \ 

I 
I 
I 
I 

~ I t I 

I I 
I 

( 
I 
~. 
I 
l 
' " ' ) I / / / 

/ I 

" I 
( 
\ 
\ 
I 
) 

/ 
/ 

'\. 
" 

(>; <>2" JI .,., _F/ 171 jJ,;J rJ/aM r - - - - P,,:,,# 

~ ~ 11 ·~ 
Q ~ 



Itel Jou, !lt)i~ ,J.._ Aal: Well.a OH. Diatl1 
,flt-JB-:ta a XL J>tciaar 1923 a~. 4, 1924 • 

f;lrl •• fd ID 
~ · B,itl ~--~.~ tab. Well.a 'fill, 'fella 

Je)a .;!'i,be lo'ba ·«t Jctbl Joba Off 
' ' 

1 2 a 10 2 & .u I ., ·19 2 6 D 
2 a I 11 ~ ' • I ' 19 .ft 6 18 
I s l 14 I ' lit • • 19 a 2 11 
4, .. 1 12. I ' ~, ., • .... ' 2 la 
I 8 1 II I 4 21 • 1 ai l . • 11 
6 4 a 10 a. • II 9 ., 18 :a 4 u ., • 1f) • 6 u 11 8 14 a I ,, 
• I 2 ~ I 6 21 ' 5 a,. 2 a 12 
t • 1 10 ·I I .&l- u. ' l8 ,9 s 11 

f 10 l 1 12 l I II 9 .. 1, 1 · J 11 
u .. l 14 ' 4, ., I 8 • 3 4 18 
ll a I 2 6 It, ' 4 Mr 2 4, ' .. 
lZ a ? 27 "I a 2 ,, a 2 ., • 24 8 
lA I 2 aa •• ' : • I ,, 11 4 s 7 
16 4, a 1,· I ' •. , , I ,11 4 ·• I 1 · ' 1' ' 1 u I 4 .... 7 6 11 · a I .,, 
17 J 18 0 I •• • a 11· 2 ~ ' 9 
'ii 4 ii •• ' 21 '. l/1 • &a · ' I r 
D · I 4 H a 9 ~I 10 5 22 1 ' 

., 
. &G I a - a • a:i: la ' • I 6 8 
a.1 4 2 14 7 6 .. ? 23 3 4 'I 

¥ ~ 2 2 8 • 8 , 20 4 3 4 
21 7 1 I '\. a 11 1 4, 5 

•• a G 1 2 . ••· a 14 1 · . a·. 8 
I ·i J; 11 3, I al 6 12 4 1 • 21 0 u 0 0 n 8 11, 0 0 9 

2'I .l 8 ,£i·' I 4 18 ... ,., I 2 I 
28 1 I .19 0 6 aa 6 ? 21 a 4 a 
It 3 4 .., 4 · ,., u 4 lt 7 3 16 
30 4, 3 a " 2, 1,0 a 12 2 ' 17 
31 1 0 0 ,2 •• IS 0 12 l ' 17 

an. 1 0 0 18 4 0 '3 0 JI 0 0 15 
a l 0 :I.I .a 0 9 o, SI 3 0 115 
a a 1 1'1 3 3 8 4 '28 2 1 14 

' 0 a ~ · a 4 u 8 24 1 2 16 
8 6 2 l'1 l £ 8 a as 2 2 16 
6 1 0 20 8 2 7 "·o f 2t 0 l 20 

f•, . .. 

b'orm EL ~8-luM-8-211 
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BLBOfl\IOl!Y . 

bl the 

OIL FlllJlS. 

!o tht •'mli ••· •o baa ODIOffecl lhl OhaJllel ln 

o:r;,erau211 oon41t1oZII ad praoUo• 1P. •• 011 t1el41 th• 

pa.et tew 1•an, no daub, hal 1l0t.1oe4 the 4-.14e4 ten4-

•"'D.OJ towarcl more ett1o1eat m~••nt an4 opvatlon at 

the pl'()ptrt1e1, pa.:rUoularlJ amoi,g the lar&•lf' o•JiUl••• 

11.eoulo powe:.- 1• ple,1l!fl a large part ot tbs.a, both 

dJ.1,11ec,11 Gd. lndlreoil7, a.ad ••ezoTtlb•r• u1ed. 11 ••». 
1 t• aupel"ion '1'• 

Where 1t 11 ava11.-11 to an 011 t1e141\ 11 u• 

estenelvel.1 to d.ri1'e water ~pa• pl;p4t 1111• .P•P•• 1ath•► 

1:og lbw pump, a1 well aa be1xc uaet lor 10-..r la macblnt 

ahopa, eleoP'io we141n, and. 10.-a:&. lip\J.Jrl PIU'l)t•••• 
The greate11; d well. a1 the mo,, 1-portaui ia ln dri1lbe 

wel.11 an4 1n ma11l•~mna thlm _. ;proaoer• br pnJ>UCt 

pull1n, and cleaning out •. 

'lhe lbp1n Gal o4 Juel O«.pa:a:11' waa tbl pl-.• b. 

th• U1%1& ot mot,on tor 41'111111& purpoae1 1n the mif, 
. ' 

oont1neni oll tle14•h .&.t tirai auoh ea 1U1d.8J'tald221 waa 

quea UQ~ed. b1 the field men. thou to tht e1J1lnffl' tor 

orm EL ~8-1UM-8-2U 



en\erlnc ihe oil bu1lnt••• Ii 1• throqb \ht tiea1ne4 

e111ln.- that 1W1f new 14 ... ha•• tmm their ~ lnte 

oil tlel4 pno-U.aea. 9111 OCllll)U¥ hat o•-• to u• 
• team tor dr1ll ln& or o ltanb:ig out purpo•••· la ihl 11• 

Th• oampa111 kep\ complete data ot lta tln'I neoirlo 

41'11114 well, Whloh 11 1 ,. H4 Oil J>CII• f36 • Thit r► 

por\ ape&ka tor 1 t11lt and compared. to ih• a'f•n&• coat 

ti# ,team 4rill1Jl8 in the Bll>OZ'a4o t1•lA• thOlfl am a'fezage 

■avi~ ot ti,., van averac• ot •- t'l•OO a 4aJ aot•1 

drilU.zig H•• on fuel alODh 

file JieYada V•"1ra 011 Sp41oat• ln '1le Signal Bill 

oil tlel4 ai LOJW B ... h; Oal.itol'Jll.a O:pel"ated. an eleo~l'lo­

allJ 4r1Ten rotar, zita tor Sl 4-,. in Ja'fllar'I • 1921, 111 \h 

a '71 a, mo,oa- on \he 4raw wol'lal, a 80 11 motos- 011. the 

alulh pmtpl an4 a i BP IIOtGI" on '11• lllOlfel'• fh• poww blll 

• .,. t,J01.oo w am •••ne• ot tia.1, ;per 4q. .a. ,, ... drlY• 

rig, opeX'aUq aero•• the road. from '1111 well am bul'J11JSI 

oil un4er tht boll•r aveaat4 $9a,oo P• 4af tor oil tuel 

an4 boiler teed •t• dllrlDI tbt ,_. mon'1l, Both lip J'llll 

tmroqhout tu ao11.'11 and made abcat the •• ano1u1' o.t hoi. 

per 4q. !he Su 11-.nl.us on comp-, on u llN•no drlll• 

eel wll averaae4 f16e81 Jlll' dq• pc,wer oo••• tw Z8 cll'illlng 

lj'orm EL ~8-lUM-8-20 



,....-- -

••• 
OD tb• completion ot a •-11 ctriU.O. wS.Ua neov1o 

power, the 1al.Ta&t or reolalm ,a1,, ot equlpaea\ 11 

eat1mate4 a, al>•• ~ 11b1le •••• eqvJ.paenl 11 wora 

oon■14en.blJ l••• 
!he operation ot p,od'ao1»c well■ 11 wsuall7 1fil81"e 

the bl& end ot the oo■\ ot pro4120UOD. o:dgl•t... 1'l:le 

mon nda and tu1>1aga ha•• ,o be pulle4• the ar••• th• 

weai- and ••ar • equtpaen, • fo 1., olala to auperiorU7 

tor 1:h1■ wos, u the aay.blg 1011, ti. 1ns1n.e1 ••• u-
11Yo the good.a- 1, ha■ beoom• pm.1nll1 reoosn11ecl iha, 

■te• power 11 tar from the 'bea\ 1n theae reapeou, e:D4 

the que■U on baa na:rrowe4 doft to a oonalden.Uon ot the 

saa qiu1 and the eleolrio motor. 

A. true ocrnpariton tmol•u JD&JW taatar,a, the 'fal• 

ot 1th10h oan 'beat be d.etem1ne4 l>7 ao tual exJ>ll"leo,. 

1be mere taat that gd 11 a'failal>l• on a leaae 40•1 

not make the ga■ •1111111 the logioal or ~• ao1, •uooe11tul 

tn,e ot power equlpnen t tor papiJ:18 thl well•• 'th• o o■t 

ot opent1on 1, uaual.17 the utermim.Jl& tao••• bul aatet7, 

oolffenieDM, apeed. l"egulaUon. alld nlial>111t7 muat be 

oouldere4. 

t' orm .t;L ~8-1UM-tl-2U 



Oklllfl-tna 
~~~l~dMhhn~I~~ 

b.ibrlr'i 
AUG 251930 

Sen• think ~at el ea trio equipie:si, 1• daDgerout 

about an oil t1el4, but the ,tandar4 ■oclem m1'11ou flt 

l~lat1cm &1l4 w1r1Jl8 ae4 g1Ye tuU p.roteo,loD mi4 

praotioall1 elimiJSatea dqer. 

Oil the other ha!ld• the gu engine la not tree trom 

d,mger. Jin ha,♦ t>een aerl.ou1l1 lnJure4 and ffO killed. 

b7 geU1ii& caught in the t'lJ wbNJ.• tr,i22g to 1tari the. 

!l'ht Blllpirt 0om;pam.e1 ha.,e tound that ~lq a tbir4 et 1 ti 

aco1den\a to •PlOJe• are due to th1a cauae alon,. 

Rel1abil1tJ in aervioa la mea~ad bJ the time loat 

dut to prftenia'bl• tro1ib1•• to a great extent. e1peolall7 

11 U 'h•ue during th• winter monO•• the atteo\ ot 0014 

weather 1e thown elanhen 1n:lh1,.:1;t'PQ~••:·11 the production 
• (., . M • • •• 

OurTOI of th• A.uguata, - IC&alaal' f1•14'•:: o · ld: .u ther doel . . . .. . . . ~ . . . . . . . .. . 
not att"\ moton ut Md-e: pla_rt•,hal'.60: "1\Ji·:s .. &?t water . . . . . . ~ . . ; . . . ·. . ·. : . : . ·. 
11:ne■• Thia 00JflP&ll¥ ha, toUllcl \hat trc11 4t' ,. •~ et the 

a.,a1la'b1' pmapi .. 1Sa• ... loai =• to 868 «D&iUI trtubl•• 

1dl111 With eleoh'io mOiOt'I ih, loa■ WU tna l••· the 1:1 

••&bout•• 

lt is a ma,l•r ot oaamon lalowl.a4&e tha1! a •• gaa 

engilal will opera•• tw or thi-N rear• w1 th Te"J!7 11 t tle 

ll"Otl.l>l• but atter that, repa1N inoreaee rap141J'. FOi' the 

fitet tive moniha ot 1922 ihia 0QlllpaJJ¥ gave thl1 coat al 

F'orm Jo:L ~8-luM-8-211 



tM.14 J)t1' qlne peJ" mon\h• Which._. an a•eraa• t• 

U7 qiJ:181 • whil• the aTera&9 tor 241 mqtort the ••• 

lagth ot tiat •• tf,.64. Die lut aix monthaJ ot 1wa, 

th• a'feage ood ot 19'1 gaa .»,S,.ne1 pet mOllth ,r,_P' 42.98 

tor the .&.ugu•a xauaa 11114. 

The gaa engine 001t 1• one of the maJor 1 tel la 

the Augaala tielcl, d.ue tot.be preNnoa of 1al.t wateJ' !n 

,he o1l 18134. lrhl1 oaaea a grea, deal ot daaage to rtdl 

ancl tubiJII, oau■iDC a esoes■i"fe •oun, ot pillb&• 

'lh• lbp1re 0ampan1•• 11 one ot the t• OperatltC 

ompaniee in the mid. oont1nen\ oil tleldl using eleotria 

paap1Q& equi}Jlleilt aid one ot the pioneen 1n ueiJ:11 motore 

tor d.r1ll1D& pu.rposu. In October, 1918, 26 oil •11• 

in the IJ.Do-40 t1el4 were opeJ"ated bf e1eotr1o1 t, &D4 at 

th• prel8at Ume there ar• ••• &eo well• belie pampe& 

by motor,. 

An el-,irio&l oU well p;oapl:ng Olltti t ao:uiata et a 

ll-3l BP G. a.. 3 piue, 4'0 ,.,it, 60 01•1• tncm1,1on 

motor, with grid rea11tanoe1, 011 nitoh, oontrolle, eto, 

,o gi "'' a. variable speed tol' paapmg and pa.lU.JJS purpo•••• 

An eleetncal drilling outtU 001111 ■t1 ot eaaantiall7 

the aame aa the pmapi~ outtU, only a 71 BP motor 1t u■e4, 

· fbe ra■ulta ot UliD.& ele<ttrloal paap111g equiptei,.t a, 

iform t;L as-tuM-8-2U 



ehOWD b7 th• toll•bl oune1 are not atriot17 the aotual 

n1ult1 of operatian lNi ai-. thoae ahown by the dal.11' 

rennrt•• :n.ie to the talt that '11• repol"ta were aamewba,t 
,r- ~-

m1•l•ct1DI. ther were DOi turned. 1n correa\17. i'o:r 1netanoe 

a ••11 pumping ott 12:l 18 hou.ra •• DO' oredi ted wt th the 

tu.11 papuic Ume bu\ ra'tiher wa.1 charged w1 th 'being otl 

S hour• per dq, when bi real 1 t;v 1, pmpe4 10~ ot the 

available pmn;p111g tim•• Other noh detcrepall01e• 1n ,he 
dail.J report aa1t• the ruult• ac._.., 1noorreot. 
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A log showing the comparative cost of drilling by electricity aDi steam follows:-

Initial Cost 
Cost of instillation (Im:. belts etc} 
Estimated depreclati on per well 
Cost of water ( day 
Estimated cost of fuel oil at 36 per 
cost of electric power 
Saving in cost of power 
Saving in installing pmnping motor in 
same hruse or on same fwndation 
Saving in oil production during change 
Total 

Boiler & 
1!):J.gine 

1,862.00 
432.00 
290.00 
480.00 

2,160.00 

of pump 

Bet es•imated saving ot electric drilling over steam 

uotor 

1,625.00 
768.03 
32.60 
60.00 

574.93 

LOSS 

335.53 

335.53 

Saving 

237.00 

257.50 
420.00 

1,585.07 

186.16 
1,305.00 
3,990.73 

3,655.20 

The installation charge of' the motor equipment was high, due to the fact that 
equipnent was new aDi clla.~es had to be made which involved labor charges that will be 
unnecessary in the future 0t1tfits. It also includes the cost of building of motor h0t1se. 

, 
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EL DOMDQ KANS.AS Ol L FIELDS 

(l) Typical high 11:ne am field transformer installation. 

(2) 15-30 H. P. Pumping Motor. 

(3J 76 H.P. Drilling Motor. 

(4) A otorized Field 

Form EL aS-luM-1!-211 



Curve Sheet fl. 

Relative to number of wells and K. w. H. used. 

This sheet shows that as the number of well a increases the 
total K. w. H. used increases also. The two curves rise very nearly 
together. 

The green curves shows the K. w. H• used per w~ll from month 
to month. ~eoretically this should be a line gradually sloping down 
as the number ef wells increases. The curve shown tends to approach 
the theoretical line. 

• 

FC M GDS 



MONTH NUMBER OF K.W.H. USED K.-.1,H. USED 
1918 WELLS PER WELL TOTAL 

OCT• 26 2565. 66700. 

uov. 27 2570. 69410. 

DEC. 43 1709. 73500. 

1919 

JAN. 71 2299. 163260. 

FEB. 71 2206. 156500. 

MAR. eo. 2197. 175720. 

APR• 98 1689. 165550. 

MAY 147 1339. 198860. 

JUNE 210 1002. 210340. 

JULY 262 1142. 287750. 

AUG. 326 1519. 493490. 

SEPT. 360 1952. 683140. 

OCT. 355 2307. 819098. 

NOV. 39·6 2316. 917190. 

DEC. 413 2259. 932906. 
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curve Sheet #2• 

Time Of'f Per Well Alli The Causes 

This sheet sl)ows the relative time lost ::f6r well due to the 
various causes. M.ore time is lost due to rods than any other one 
cause. Ne.x:t comes tubing and then miscellaneous causes. Tm lowest 

1, I' 41 

is that lost on the account of electrical trouble. This line wruld be ve 
much lower had it not oeen hecessary to Slllt off the power on several 
occasions to m.ke new installation and alterations. 

Th~Wd.ft'ifri~ showing the total time lost per day per well, 
is a fairly straight line showing that t _he total tine lost due to all 
the causes averat:,es up to about the same figure each month. 

J."orm EL ~ij-l uM-8-2U 



:MO~TH TIME OFF TIME OFF T !ME OFf' T !ME Gl'F TIME OFF TIME OFF Pm 
PER \'/ELL PER WELL PER \'/ELL PER WELL PER WELL DAY PliR V\TE.LL 
DUE TO ROI£ DUE TO DUE TO DUE TO 

TUBING MISC. EL]X}T'Y 
1918 
OCT. 29.5 9.4 10.7 12.1 62 2.0 

NOV. 35.9 13.5 1.6 3.8 55 1.9 

DEO. 38 .7 13. 8 30.9 25.3 99 3.2 

1919 

JAfj'. 34.6 16.4 16.3 12.1 79 2, .6 

FEB. 31.5 27~1 7 .2 7.1 93 3.3 

j: 
37.4 16.4 4.4 14.2 73 2.3 

52.7 15.3 10.4 5.0 84 2.0 

MAY• 36.8 10.5 14.l 1.1 63 2.0 

JUN• 31.8 11.9 12.9 2.4 59 2.0 

JUL. 36.9 16.1 9.8 7.4 71 2.3 

AUG. 38il 13. 8 6.9 2.6 62 2.0 

sm. 24.3 13.3 4.5 1.1 44 1.4 

OCT. 39.2 11.1 14.9 6.2 72_ 2.3 

Not. 28.7 7.5 15.8 5.9 58 1.9 

DEC. 39.4 8 .7 ';.,7.7 a~.0 100 3.2 
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Ou.rve Sheet #3• 

Relati,:e to actual pumping time1a.va1lable p.unping t1!118 

!l!his sheet shows the available pumping time eaoh month, 
oompouted on the average time 1 t takes ea.ah well to pump ott, the 
amount of time the well was not pumping and rron these the i:eroent 
of the availble time actually lost during the month. 

orm Jo;L as-tuM-8-20 



MONTH AVA.IL.ABLE PUMPIEG HOURS OFF ,mcmT OFF OF 
f 

HOURS PER DAY PER Pm DO AVAIL.ABLE 
1918 WELL Pffl WELL PUMPING TIME 

OCT. 20.6 2.0 9.7 

?,Jov. 21.0 1.9 8.7 

DEC. 15.6 3.2 24.l 

1919 

JAN. 18.7 2.6 13.9 

FEB• 20.6 3.-3 16.0 

R• 19 .1 2.3 12.0 

Am. 17.5 2.a 16.0 

MAY 18.l 2.0 11.0 

,JUN. 1e.1 2.0 u.o 

JUL. 20.9 2.3 u.o 

AUG. 18 .1 2.0 11.0 

SEPT. 17.5 1.4 e.o 

OOT. 18.6 2.a 12.4 

NOV. 17.4 1.9 10.9 . 

DEC. l8 .9 3.2 16.9 

b'orm t;L aM-luM-8-2» 
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It 1a well known to ttrer7 producer of oil that there 

11 a large and conatant l ou ot oil trcm •took tanlte through 

eYaporaUon. ruat what thia loaa anou:1J.t1 to on a.iv gi'Yen 

lea•• ha• never "been ~uratel.7 determined.. the only 

the tanka. 

I 

matelJ 15 in diameter by e • high • In 1U8ll a tank tl;le 

11 uaually around. l"· or r.oore :1)$r dBq tor M degree• grav1t7. 

~• htlr•r the s,avft7 the greater the l00sa. •anre4 in 

barr. · • ot oil by saug• tll1a ia a lose ot Ji- &-a~Hl• an4 ·up 

tor oil in •took tanka. 

To determine What the total loaJ of oil on the lease 

JUf be, from well to pipe line, would require accurate 

me teri :zg ot the uU il 1 t oomea trom the g roum. The great­

er loaa ia in 1:b• open guu barr-ela $ld tlow tanlr.l, 'lhere 

the oil 1a allowecl to ap:rq ~• 1 t runa oYer. 

Oil 1a held in took taxaca for varying perioda of time 

waiting tor gauget' to turJl; the t,._iika on. EYaporation 11 

praotioal q contimoua aa long ae there 1a oil in the tam, 

orm f:L ~ij-lUM-8-211 



whether it 1a being tillecl~•tami!ll h.ll, or being 

run. 

The Bureau ot Mines in their .Bulletin .:>o, 

whioh 1s well worth oaretul 1tuq• glvee •om• interea\­

b1g data on e'f&Poration loaa•• a• tollowas 

Location of Loas s,1111ner Autumn Winter A'Terage 
ap?1ng 

i'low tanlt l,.a 1.0 .a 1.0 

Pilling leaae tanka 1.2 1.0 .a 1.0 

Lease Storage 1.8 1.4 1.2 1.5 

Gather il:11 1.3 .9 .8 1.0 

fr&D1pa,rtat1 on 1.a .9 •• 1.0 

tank Pama .9 .? .6 .? 

total '1.6 6.9 4.9 6.2 

Note that the producer stand.a better than halt 

l orm EL ~8-1UM-ll-2U 

the evaporation lo••••• AO corcU.1:11 to the Chicago 

bridge and iron worlta of Uhioago Ill, atandiJW 

storage ev.aporation in 5.8>00 ltarrel tanu variea 

troa $1,600 \o $10,000 a year tor mid oonti~nt 

crud.I oil-33 degree• to 36 degree• gravi t1, o:r in 

barrel• ot oil 750 to 3600 barrel• a year. 

ETaporation loaaes were never conaiderecl until 
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the i;a st tew yoo.ra, by s:tf3 o t the prod uclng compa.n1 ea• 

But teats and expt rinmi ts o t v ~ or pro ot ta:nke haft 

proven to be a p.Jing proposition b csh 1n aoount of oil 

-.ved and inoreasing tm prioe where the o 11 1s sold on 

graVity bas1■• 

The Empire Compames spmt 1housllllld.• o£ dollars 

~ pa.st sumner setting 1'apo:r pJ'Oof' tank batten ea. As 

shoe bJ ourvea tollawing, vapor proof tanlt install&• 

t1oa 1noreaaes 'the g19,vi ty ot the oil, that is the light 

oil or gasoline 11 beld., instead of evaporating into 

tht air. 

'l'ha queat1 on might be a•ed, wt 11 the new 

tnstall.ation taY tor themael'Vlllt The oo st ot the new 

••I'S.•• on :N4' one:., rwa . '.a.z4 tl1ra1JJ teases are 

as f0llOWII 

011e -------$1775.00 

t'wo --- ! 2195.00 

t/,re~---~-~1560.00 

Tha avuagt 4&117 Produo tion ot the aboff lases 

8.1'9 aa toll.owes 

Form EL 38·1t1M-8-2U 

cJlfle. ------- 115 B'ble. 

fw.a .., -------- 100 B'bl.8. 

Thr"et: ------ 4() B'bla. 
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Tbe 41 ttffm. oe 1n prloea ot tbe two gravt ti. es . 

ot oil la 30¢ per l)a:rre). or a,. aTerage pel" Lease i-:r 

day as tollona 

Dn.e . • .,, ,,. ·---- $4.tiO 

JH.viding the a, st or installation by tl» average 

gatn per day glve tte following as the nuui>er of dal"S to 

pa.J out. -eJr,e. ----Approximately 52 da~. 

lWtJ "." ----AppJ'Qsl:aatelJ 73 da,a. 

,ltr~-::..---•.A.pJ.-O~ma.te ly 130 d.ap. 

The average production ot tbe A.ugu.sta t28 l4 te 

tis months s:i.ding Jaiu,u, 31, 1924, was ZS&l. W1th few 

exception,, the ftpc,i, proot tents ptl\ the p1Jt lint ail 

into t.b.e next higher gra'91tJ rat mg. tbU rep:re•nte an 

lnorease4. earning of aome $21,000 pe:r month tor the tll 14. 

) 

I 

l''orm t:I.. ;J8-luM-8-211 



VAI>OR .PROOF INST.Al,ATION 

A typical tank battery setting of the Empire Companies 

Brant ·Lease, section 2-28-4E. Butler Coullty, Kansas. 

F rm EL 38-lUM-8-211 
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Sho•11?8 

Valve ot Vapor proot ,atlltl oTer open tanltl• 

fhia aheet 1bow1 how the lighter oil• are aaTed.• 

when oon:tinell in an air tight tank, therebJ 1nareasizw 

the val•• aa well a1 quanti ,iy ot oil aolcl. to the pipe 

line ccmpanie •• 

The blaok line• show the ra.Uo at 1noreaae in 

gnd v between open and 'Y&por proot \aJJka• 

The green li»ea ahow the percentage ot Bue setUinga 

and water in the oil. 

Th• red line, ahow the Talue ot 33 degree• graTi v 
oil at the time o.t gather1JJ& th1a data. 

The gra'Yi tr reading• and ~ a. s. and wa\11" 1 1• in 

eaoh caae the &'ferage ot 12:le Jl'Qlllber ot tallkl of oil run 

tor the WHk end.ing .. Ibo• umer eaah month. 

form EL 38-lUM-8-20 
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35"- J.,7- 4 
euf/e~ Ca t(atr.1ay E1fecr of J/apor Proof" Tcz11ks 

011 6ravily or Oil over Open 7a11ks 
i-...------------,---.,_-+--+.-----.....,_--+----+--;109uJI- 'lo Vece(1fl)~- ;s,-,1......-+---;-,-------.,.,..+-.--..;......-+........:..;...........,.._'-1--......_._'++-'~..++-""t-l-~· 

AUy 
6 ,:, ,20 .J? 

G_~_,vny 
/3.S."" Wafer 
Above /uPet:, 8bl .3.3' G 

oec. 
2. J6 (d 17 



. ~ 

, 
.. 

.., o ne LJIIP 
-r'wo p11-e5 0 ... IiEmJ l&lSK 

9 
r,; - - 28 -~'' 2 ._ 28 - .--• - 11 ... 28 - 4 
r-
"" ! ·-· B.S <= a: 
t . 

·u&uat 6 u.e a.a a.a ~·., n., 5.3 32.8 .. 1~ ,.a ~-1 3.1 _aa.• a.a 82.8 

" 2D u., ~ a.a a.a ,.a u., . ·~ 
" _i, 18_.& z1.1 a. ••• a.a a.a 

s.pwuer ~ 10 •• al.I- " a_3 a.7 ,., 32.6 
lt - ., 85-.ft a., 81.9 s.1 a -.a 
" :LT •• . -., . . ., ••• 5.-6 a.a 
" 24 . .-, "'~' .-1 M.l 9-0 12.1 .. ' , 

OetolJ.- 1 1.1 ., a.a . , .. 3& 
w • 1.a a.a !.l :.12.• 

" 11 v.5, ~.1 5.1 .... , a.? a.o .. Z2 1.1 16. l 1.4 86.S . ,.z Q .1 
tt n ., •. , .a.a u-.-a u.o aa.,1; 

lor•ler 5 .. ~~ ... il6.2 1.1 "·· . ..... ':.,. 
Ill 11 ,., a 9,:1 Ad 1.1 M.8 
• 19 a.a e., 4.1 n.t 1.1 a., 
" 26 a:a 11.1 7.£ -~S-.tl l.4t •. , 

Dec•"ber s 5.1 .a .. , ~.za ... o a.a •. , 
" 10 4.1 a-.2 .... , i&r ..... M.t .. 1'7 ,., a.o 5.1 u~o .6 M-.t 
" 24 8.4 35.2 5.0 a1.2 '1.8 M . 8 
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Pro d11 c ti on De;partrnen t 
Empire Gas & Fuel Company 

.A.ugnsta Kansas 
Crude Oil Production Costs 

Augusta Field 

BROYJN LEASE 

Operation and Kaintenance 

Augusta. Kans ~ 
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Crude Oil PrOduotion Costs 

Augu ta, Kansas 

BROWN 1.EJISE 

Report 
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Empire Gas & Fuel Co., 
Produo t ion Departmez:rt , 
Augusta, Kansas. 
ldq 31st, 1922. 

ldr. J,J. W. ' 1ll1a.ms, 
Augusta., Kansas. 

Dear Sir:-
I herewith submit, for your approval, the operating and 

J4a.1ntenanoe costs of the w. E. Brown Lease, section 16, A.ugus ta Field, 

Cost analysis requested ss follows: 

l Cost per barrel. 

2 Cost :rer well. 

3 Charges par different accounts. 

Thia report was prepared fran the following costs. 

Labor Coat were taken from the daily time slips, as charged against 
Brown Lease. No costs above Farm Boss salary were included. 

Material Material distribution charees were made from warehouse charge 
Tickets, per request of F&rm Boss, through field warehouse 
orders. Prices for material were obtaimd :t'rcm pricing D-ept., 
at Bartlesville. 

Fuel & 
Water Cost for pum1,ing and pulling wells charged as follows, 

Pwnping 260 eu feet i:er hour. 
Pulling 400 ou feet per hour. 
At a cost of 20¢, per l4. cu r eet. 
Water was charged as follows: 
2½ barrels per well, :µ3r dq at a cost of .01¢ per barrel. 

Shgp Orders .All costs far- labor and ma t.erial charged by Machine Shop, 
Planing Mill Dept., and Transpor&ati on are included in 1his 
report. Drilling &: Fishing cost al"e not included in this 
report. Shop Orders issued during tests period, onl;y, are 
considered and those not canpleted were estimated from 
similar ones. 



(3j 
Cont. 

Proo.uoti.011 The figures representiDg barrels Of oil produced were taken 
from the daily production tickets, allov4ng ~% tor water, 
which is the averase for the period as shown by the Cheni­
cal analysis report. 

Respectfully, 

John A. Frost. 

P. s. The Ma3 charges for two olee.n out strings, working on, Brown wells 
#10 and 14 amountall. to some $1,397.81, vhich does not inolude gas 
or water. To date these .job• have over run their estimates by 
some f3700 .oo which has to be borne by the lease and materially 
cuts down the earnings of the lease. 

Form EL aH-lUM-8-20 
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Crude 011 Production Cost 

District No. 13. 

Operation and 
Mdntenanoe only Apri 1 29 to Ma7 28, Inc. 

Labor Fa.rm Bosa 
Read Rousta 
PUmpers 
Lease ~eam 
am wagons 

17/64 of $175.oo 
17/54 of $100. 00 

4 at $115.oo 

17.64 of $150.oo 

Roustabouts 
(a) IUUn 
(bJ Kll22 
(c) Kll60 
Oil distribution (FieldJ 

Lease Cgs. 
Labor 
'aterial 
Transportation 

Transportation 

rlr 
Water 
Gas 
Oil 

Material 
(a) Kll21 
(b) Kll23 
(o) Kll6l 

Jli Boe llane oua 
Shop Orders 
(a) Material-Ma.chine Shop 

-Planing 14111 
(b) Labor - Maohine shop 

- Planill& J,1111 

Total 
Bbl Produo ti on 

Oos t per barrel 

J,'orm t:L 3H-luM-8-:?ll 

55.08 
47.26 

460.00 

47.26 

493.99 
18.94 
15.77 
55.00 

21.92 
39.21 
60.'10 

55.00 

11.25 
273.?l 

78.00 

660.76 
82.71 . 
8.89 

46.30 
122.33 
51.29 
29.00 

4820 bbla 

Brown Lease Seo. 16. 
Augusta, Kansas • . 

i6(>9.60 

$584.20 

t121_.83 

$66.00 

$362.96 

t652.35 

$156.32 
$2542.26 

.527 
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Well Operation-
Gas & water 

Wel~ No. Hrs.Pump Hrs.Pull l1 cu ft Amt. water .Arnt. 
gas 

4 186 -0... 46.6 9.3.0 75 .76 

5 ZZ3 39 7.35 14.27 75 .76 

6 679 18 176.96 36.39 76 .75 

7 607 00 163.75 32.75 76 .75 

8 220 16 61.4 12.28 75 . • 75 

9 116 23 38.2 7.64 76 .76 

10 I c.o.str~ 

11 100 -o.. 26. 5.00 75 .76 

12 109 15 33.25 6.66 75 .'16 

13 10? 22 3Q.65 7.13 76 .75 

14 25 c.o.s. -0.. 6.25 1.25 - -
15 514 2'7 139.3 27.86 76 .76 

16 214 49 73.3 14.6' 76 .'16 

17 405 84 134.86 26.97 76 .76 

l8 580 ro 153. 30.60 75 .76 

19 121 -0.. 30.96 6.09 '16 .75 

20 703 9 l '19 .36 36.87 76 .75 

~otal 4909 361 1372.11 273.'11 ll26 u.2s 
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Well Operation 
Labor 

e;l.l No. Kll5 Kll2G Kll22 Xll60 Kll46 x 13 

4 31.35 10.95 2.05 .69 .69 

5 31.35 ~0.79 7.21 .69 .69 

6 31.36 89.10 2.05 .69 .69 

., 31.35 ze .22 2.87 1.63 .69 

8 31.35 29.04 2.05 .68 .68 

9 1 31.36 ' 34.98 2.05 .68 .68 

10 o.o.s 

11 31.35 8.94 2.05 .68 .68 

12 31.36 29.58 3.7? 1.64 .68 

13 31.35 39.25 5.69 .68 .68 

14 c.o.s 

15 31.35 31.95 2.04 .68 .68 

16 31.36 58.30 2.04 .68 .68 

17 31.36 114.?:I 2.04 .68 .68 

18 31.36 32.90 11.54 .68 .68 

191 31.35 8.95 2.04 .68 .68 

20 31.34 18.64 2.04 .68 .68 

Tdtal 470.24 656.84 49.63 26.01 1-0~24 
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Well Operation. 
:Material etc. 

Wal L wo. nua Kll21 Kl.123 Kllll Kll6.l x 13 

4 5.52 60.86 .40 e.12 .60 

5 6.52 6.22 &.83 8.12 .&O 

6 5.52 9.71 .40 a.12 .60 

7 5.52 4.06 19.30 e.~ .60 

8 5.52 4.06 23.43 a.12 .60 

9 6.52 4.06 .40 s.12 -.60 

10 o.o.s 
I 
I ' .40 11 I 5.52 4.0& s.12 ,,o 
I 

l2 5.52 5.89 .41 a.12 .60 

13 5.52 .540. .41 s.12 .oo 

14 o.o.s 

15 5.52 4.07 .41 s.12 .60 

1s r 5.52 40.84 .41 e .. 12 .GO 

17 1 5.52 4.0'7 2.03 8.13 .60 

18 5.52 4.07 31.62 e.1z .6() 

19 5.52 4.07 2.03 8.13 .,o 
20 5.51 4.07 .41 s.1a .60 

'l<>iai 82.79 155.51 8-8. '19 121.84 17.89 

korm EL ~IHuM-8-211 
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Well Opera ti on 
Total Costs 

'l'otal Est. oost pm-
f Labor Material Cost P .rod. barrel 

4 121.u 120 1.01 

5 143.04 260 .55 

6 134.37 4'1G .28 

'1 18.11 14.32 179.19 1616 .11 

8 4.71 R 27.71 96.66 224 .43 

9 96.83 81 1.21 

10 c.o.s 

ll 33.31 123. 78 226.24 240 .94 

12 94.86 335 .28 

13 24-.16 34.36 93.38 168 .56 

14 o.o.s 

15 114.03 189 .60 

16 163.95 360 .46 

17 197.09 12, 1.56 

18 158.44 392 .40 

19 70.89 l 70.89 • 
20 108.'12 232 • 47 

To-tal 80.29 76.03 2542.26 4:820 .627 

• Since the writing of this rer:o r t t hi s well has been pl ugged and 
abandoned due to the excessive cost per bar r e l . 
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