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Box §904,
mt.. Eansas.
April lst, 1924,

Mr. G, E. Sanbom,

Chaiman Graduate Committee,
OXla., 4 & M. Collage,
8tillwater, Okla.

Dear 8im-

I here-with sulmit fory your conilideration, a
thesis pestalning $o my work with the Bapire Gas & Fuel Oompamy,
for which I == desirous of obtaining a prefessional degree.

This thesis is of a presctial nature more than
theoretical and deals with sotual operating conditions and costs
of the produstion department, in whieh I have worked the pest
three years.

If the committes desires infomationox reso-
nendation regarding my work with this company, I suggest you
write to Mr, Weston Payne, Superintendent of Pudnut&oﬁ. Xl Dorade,
Eansas, or Mr. D, W, Willisms, Superintendent of Preduetion,

m“, Kansas,

Respectfelly submitted,

7 ;
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iﬁ!uﬂt. Kanaas,

April 23, 1924,

Nr. Cs E. Sanborn,
Chairman Graduate C ommittes,
Okla 4 & M College,
Stillwater, Okxla.

Dear 8ir:

After sulmitting a copy of this thesis to
the company offioials for approval, it was necessary to
make a few changes and tmit several pages, to meet the

policies of the company.

You v!.ll note that pages 13, 14, 25, 26,
27, and 28 have been removed, and the figures on curve :
sheets 22, 23 and 24 have been dlotted out.

I am sending this thesis in, with these
correations to meet the Companies' policies, and trusting

it will mees she approval of the graduste OQommittee, as it
now stands,

Respectfully,

| Lo
g ’ ot
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RIFPIRE PIPEYARIB ~ AUGUSTA, KANSAS

Fleld Offices, Warehouses and Machipe Shop (Céntrally 1lov-
cated to serve the "EMPIRE COMPANIES" in the Augusta 01l
Fields,
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GEL =8 we kmow it Soday, er think of it, generally
spesiping, i3 a pew thing dut History tells us that i‘t was
‘a1soovered agem agee 1t 1s resemied that the people of
Balylon apd Nineveh used 1% some twe(f) thoussnd years
before Christ, 4hout fhs $ime of Ners, the Romans are
known to have brought oil frem the Island of Ciclly mmd
purmed 1t im hil® oruds Lamps. Other sountries known
to mas o1l .tn 1ts oritde wtahe, taten from springs are
thina, Imdie and Persls. .

The yensca Inéi ans have been credited with the dds-
covery of ofl in ahis coundry end it is said they used
dlaphets te chisin the oily scum from the smurface of
ntrmﬂ.pm later to be used for medieal purpopes.

Drilling for oil for comiareial purpeses was star-
ted by Cel. Drske, whe drilled the first oll well in 1889
at Tivusville, Pa. Since then, the searcsh for oll has

~ grown to one of the forsmest industries in the United
States.

Theories on origin of petrpleum are somet imes olase-
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* ified wnder three (3) divisions, nemely:

1. INORGANIO THEORIES
a~Carbide theory.
b-Limestone,lypsum & hot water thewry.
e~Volcania.

4., ORGANIO THEORIES
a~Animal theories.
b-Vegetadble
o=Combination of animal & vegetable.

8. OCOMBIRATION OF ORuANIC AXD INORGANIC

While the scoumlation id based more on fasts.

01l and Gas in comercial quantities 1s usally fowd
in higher parts of folds of the earth's surface called
“intielines, Dames, and Monoclines." Water is generally
found in the same stratum as the oil, dut lower in the fold.

the location of wells to bde drilled depexd upen the
structural data acquired by geologists or where evidense is
shown by oil or gas seepage. After a fleld has been opemed,
it is comuon praotice among the larger ocompanies to drill in

regular locations offsetting each other. The spacing of

same depending upon the smount of oll in sand, grade of oil,

depth of sand, and porosity of seme. @00d rastice in this

field (El Dorade ) seams to be five (5) asres par well.
There are three {3) prinoipal systems of drilling

used in o0il field work, namely, Standard cable tool, Hy-

draulic rotary system and cambination of these. The sholioce
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of one of these systems depends a great deal upon geo-
logioal faotors, bub the Standard cable tool system is,
perhaps, the more univessal far ollwell drilling, due to
the permenent rig required to handle heavy strings of
casing, deep drilling «ie.

The objeet of driiling ¢il wells are to £ind comer-
¢lal depwsits, the drilling of favorable sized hole for
ohtaining apd matnteinizg s good production,to drill im
et nilort a time as posidble and to oxclude water from the
oil sands.

The sige of a hole depends upon depth expected $o
drill and produstion exgkcsed. Jn proven fields of fiimes,.

: the c o8t of casing oén be sut by keeping logs of first wells
darilled. Whers e cost of casing is one Of the big fastors
1% paye to run wfew strings of casirg p,s-. possible, In
this field ( Ei Dorado } it is scomuon prastise to stars
with 13jw, 10% ingide the MAk», B}" inside Wie 19" and ¢
B/8™ inside the 83" to the 2400 send.

The Less time it takes t0 drill a well, the less the
labor and fuel expense. Ip new flelds where gushirs and
flush produsc tisn comnt, the first few wells uspally get
the grsater part of the oil, mauy times dus %o chamels

being formed in the sand.
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A fow faotors which effect drilling operations are
depth, dismeter, sands (both wet and dry) limestone, hard
strata eto.

The work of "Drilling in" a well is very important
and oan only be dome by kmowing the condi tions under which
the pay sands are found, the depts, knowlsdge of the water
econditions in the surrounding wells and other things in
generals The main idea is to kmep the penetration slight,
that is, be sure to get the best part of the Iy anmd re-
frain from drilling into the water,

without a dmbt, water is the worst enemy of the oil
fields and only in the past few years has anything bm dme
te prevent or exolude it. BSome states have enaoted laws
teo cope with the sitnation.

Mr. imbrose, of the psureau of Mines, has recently
mblished a Bulletin dealing with water problems im the oil
fiolds and it is well worth anyone's time to get a copy of
this Bulletin, as it takes up all sources of water, methods
of yrevention, casing and smtting off, not from a theori-
tical point of view, but from experiments worked andl provem
in the Kansas and Uklshoma fields,

The alm of every operator is to extract the maximum
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of oil in the minimam of $ime at minimum cost. To success-
fully do this, there are at least three (3} improtant
probleas to be considered, namely}

1. How best to obtain the largest queantity of
041 from his own property.

2. How best to defend his property from drainage
by neighboring properties.

8. How best to drain the neighboring properties.

041, not like minerals, seeks its level, as well as
tends to follow through any outlet that offers casy pass~
ag®. Fer these reasmms and not mowing exast conditions
under-ground, one is not held liable for draining other
properties, as they would be, for taking minerals. 4

Where fields have been drilled, im, the problems
dwindle down t0 keeping a close wateh upon wates conditions
or other things that wuld hinder maximum preduction at
mizdmum cost.

Tarm EL J5-luM-t-20
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FACTORS AFFECTING THE COST OF PROIUCTION

Many thirk that oil is found without much cost and
the reward of a fow dollars investment means comfort and
riches the rest of their lives, Such dreams and romance
Joined with hope and speculation has recrnited the men and
money to keep it going.

It takes from §25,000 to $100,000 to drill a wildcat
well 3000 feet deop and the company with a good geological
department has one chance in 10 or 20 of opening a new
pool, while that of the wildeatter, without sush help, has
only one in one or two hmndred., It is readily seen that
it is no poor man's Job to look for oil.

To the outsider it might appear that the rest is
easy, onoe 0il is found. But to the operating companies
and individual producers a list of hazards could be sighted
in connection with yprodusing oil, among them, fire, floods,
water, cyclones, and probably the most mportgnt and some-
times the most disasterous is that of price.

It is fundamental that an industry, to be and remain
sound, must pay its way, together with a reasonable profit.

The supply of oil is direo$ly governed by the accident

Torm EL 35-10M-8-20
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al disoovery of new pools and the rapidﬂy with which
such pools can be drained after disoovery.

The oil industry has Just passed through one of the
greatest over produsction periods nown to the oil fratern-
ity. The resul%, the price of oil dropped ard in many
fields, less than the cost ¢f production, whioh caused a
great loss to producing companies and those not strong
enough financially went to the wall,

Ddrinq ﬁm past summer the large pipe line companiés
refused to take all the oil produced on leases, theredby
cutting down earning and causing serious trouble in fields
troubled with water, The Bupire companies prorated every
lease as shown by copy of letter sent cut to farm bosses
in charge of the different districts. See page § /.7 .

The effect on the Augusta field is plainly seen on
the production curves following. The prorating wemt into
‘effeot in July Just after recovering from a disasterpus
flood.,

. Vhere producing properties are along rivers or in
low Jands, the same is subject to floods. During the week
of June 10-16, 1923, the Hupire campanies experienced one
of the worst floods known in the Augusta '011 fid ds, the

result of which is plainly shown on the production curves,
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(note that the lost produsction, during the flood has
never been regained.)

To the Kansas operators there is always the fear of
cy‘olonu during the summer ‘months, and it is a c?)mmon
pmtioo. among some of the larger producers to take cut
insuramse for wind and fire agaipst all oil rigs.

The inclosed pitstures of the waeke 0f a ¢yclone in
July 1928, gives some idea of the loss to rigs and pro-
yperties and by looki;g a.'t_\ tho‘ ‘prodno,tl.on gurves, again,
the offect on production. .

On February 5, 1924 a severe blizzard hit the I.ﬂanna
fie1ds and in one dgys tige the produstion im the Augusta
field foll PRl sbout 40% of the total fiald
produc tion, B0 it is 1:9311117 seen that the extremwe cold
weather and snow hits the producer nigh.ty hard.

One of the worst things % contend with in the
Augusta field, is salt watof. vhich canses an excessive
amount of corrosiom on any metal it comes in contact with.
The last six months of 1923 there was an aversge of 173
strings of tubing mlled each month, representing an
expenditure :of $60,681.568 for labor and $108,496.47 for
material alome or an agerage of §129.21 per well per menth,

The Eupire Companies have tried various kinds of
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tubing, tubing with zine collars, painted with wvhite lead

and galvaniszed inside and out, but so far have been unable

t0 overcome the trouble,

The painted tubing from my personal observation seemed

to give the best results as shown by the following data

taken from Wallace #7 -- Section 11 ~=20 «=4 and Miller #11

Seotion 8 —~ 28 -= &,
Wallace
Date Pulled

3-9-25
4-6-33
5-8-23
6-20-23
9-10-25
10-13-23
1-13-28

#7 Section 11-28-4.

Material Used.
b Jts, Tubing and Standing Valve.
b Jis., Tubing amd éummg Valve,
4 Jts. Tubing, Working Bbl.and Stand V.
8 Jts, Painted,Working Bbl.and Stand V.
1l Jt« Tubing, Working Bbl.and Stand V.
8 Jts. Painted, and Standirg Valve,

Working Bbl.and Stand V.

The tubing was pulled on an average of once a month,

to replace the lower joints where the water stood in the

hole, on June- 20-23 six joints of painted tubing were

placed on the bottom of the string of tubing and as shown

by the data it withstood the aotion of the salt water for

almost three months, then on Qotober 13, 8 Joints of painted

tubing were used to replace the damaged tubing and at the
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wri ting of this report 3-1-24 is still holding out, The
same results as shown below hold out for Miller #11 - Ses &.

Miller # 11 —= 2-28-4,

Date’ Pulled Material Used.

3-13-23 8Jts Tubing,Working Bbl, Staniing Valve
4-4~-23 1Jt Tubing, Standing Valve.

5-24-23 Jt Tubing, Standing Velve.

6-14-23 8Jts.Painted,Working Bbl, Standing Valve.
a-z1-és Working 8bl,Standing Valve.
9-3-23 : 3 Standing Valve.
10-15-23 6Jts.rainted, Standing Valve.

11-12-23 BJ%s,Tubing, Standing Valve.

12-14-21~-23 40Jts.Tubing parted,

On November 11-23 the tubing was pulled for collar
leaxs and broken threads and on December 14, the same, but
the tubing parted allowing it to fall this time, hence s0
many joints replaced. This cannot be charged %o pulling for
corroded tubing as the previocus times.

The curves on sheets Ko4Z14d gives some idea of the
red and tubing trouble from day to day in the &@ifferent

districts.

Torm EL s4-1um-5-2



BOOSTING THH COBT OF PRODUCTION
(1) Pulling tubing.

(2) Running Rods.
(3) Pulling tubing. Note: Q0il and water spraying as the
tubing is being lifted.

The labor charges on pulling and running a string of 3~ tubing will
average about $28.50. The material Gharges will vary with different wells:
anl the wear and tear om equipment is no 1ittle item, A heavy water well
Las to be pulled avery six or seven wedrs %0 put in a nmew standing valve as|
toey will mot hold up under heavy pumping. BE. Varner #8, seotion 17-28-4,
pumps 1500 barrels of water and 90 barrels of oil every 24 hours thru 3

tﬂhiﬂgt
At the yresent time the Company is running a series of tests on thg

heavy water wells, trying to find a depth where the production will remain

sbout the same, but ecut dowm the pumping time and lifting expence.
=Tom EL S LME®
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WHEN NATURB STEPS IN JUNE 10 70 16, 1923

This flood was more disasterous and caused greater loss
of production than the cyclome in June of 1922, as showr
on curves in this report. The 'damagc to equipment and

n_lll. was the worst in dristricots #I® and I3 where same

105 wells were flooded.

=Torm IL W N5



WHEN NATURE STEPS IN.
July 10th, '22

The Empire Companies had 378 rigs blown down in this
storm beside damage t0 lease equipment and compamy

houseés. See curves for effect on productiom.

!orm. EL Hﬂ'iuﬂs



:

§e. s&
 Distriots § ME-B-IA-IF and Total FiaM.

These curves show Imu oparating conditfons Sf thy
varjous distrioss awd the %otsl field from monitd te ménth.
The preduction curves ( the black limes ) show an
average decline of 19 Bhls per momth for the peried shown
in this veport. 2he gutsVarding variation from the avérage

de¢line are due tp Severil ocamuses, for instmmce, in July,
1922 the fisld puffered fyem the affocts of a oyhileme ( see
. pistures ) cawing @ huavy Iess #f production for two or
thy¢¥ éemths. She winter months shows a small decline b
low the average dedline for 132-23. District §18 shows
qwite an nerease im yroductipn for the months 0f Mareh and
ApFil 1983, this is e to the &rilling ef ome well snd
dedpaning of another to the lower pay a;u. In June 1923
ope of the wirst floods on record ( see pictures ) hit the
field, esspuéially 4e X noticesble in Distriet #135 most of
vhish is in G river Wotten. Om top of ¢this heavy loss of
yprodustion the pips lLine owspanics pro-rvated the runs frem
July to Novenb&y, due to the ovaos-predunetion of iho Calir.
0il fields and to date tho £isld iy still short of the average

desline.

Torm EL auqum_
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One thing noticeable on this curve is, that the pro-
duction never comes back t0 normal after any heavy loss
_ of production, this can be accounted for as follows. The
. field 1s several years 0ld and the 0il sand is flooded
with salt water camsing a pressure on the sand at all
times of some 1,000 pounds per syuare inch.

The operating cost (the red line) up until November
1923, shows & gradual incorease. The months of Ho;mber and
December shows a decrease in cost vhich was dne to the
change of operating conditions of the company, at the olose
of the year.

July 1922 shows a decrease in operating costs, this is
dus to the cyclone (see pictures) and lack of material to
begin work right arter the storm, the cost of repuilding
rigs and repairing rield equipment 1s shown on the following
fow monvhs, The large increase of cost for July and August
was due to the flood of June 1923 (see picture),

The cost in cenvs per bbl (the green line) shows a
gradusl increase, tims tending % prove that as the pro-

dnotion falls off the cost per barrel goes up,

Farm EL SH-IuM-5-20



Nos, 2 & B,
Districts Numbers }@-B-IA-I3,
‘ These curves show the actual working comditions

in the different districts from day %o dsy.
' The produstion ( the blaock 1ine ) varies frem day
to day, depending upen the mumber of wells down. As the
number of wells increases the production desreases, but
in Distriot #ID the 15-16 and 17 there ie a decided fall
in produetion, while the wells off remain the smme. This
district, the past year and a half, has fallen off in pro-
dustion mors than any other distriot and it must be due to
the salt water flooding the sand. Several of the better
wells have decreased in amount of o0il and increased a great
deal in ih; amount of water pu&poA. On the production
curves for sheets §#1 and 2 it was proven that the produnotion
fell after the cyclome and the flood, due to the water
flooding the sands, so it stands to reason the water must
be responsible for this decline in production. Once the
water breaks through the oaﬁing or sand it is only e matter
of hours, at times, that a well will cease to pump any more
oil.

The heavy decline of production in all distriots Jam.

1, 2, 3, and 4 was due to a severe blizsgard.

orm EL S0-1vM 000
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The wells down ( dotted black line ) shows the actual
mmber of wells off at 7 A, ¥, sach day and may be due to
any number of causes, namely, rods parted, tunng',jobl,
engine trouble, belt trouble, frozesup eta. The wells
off shows a decided inocrease during the blizzard of Fam.
1, 8, &, axd 4, due to lead lines and water lines freesing
up.

The red and green lines, show the actual mmber of
rod and tubing Jobs worked on during the day.

These curves are kept up to date in the predustion
office and any one coming in can see at a glansce, without
looking through files etoc., just what is going om in the
field,

Torm EL o 1eM-0-20
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ELEC2RICITY.

in the
O1L FIELDS.

To the engineer who has observed the changes in
operating conditions and practices in the oil fields the
past few years, no doubt has noticed the decided tend-
enoy toward more efficient managament and operatiom of
the properties, particularly among the larger companies.
Eleatric yower is playing a large part of this, both
directly and indirectly, and everywhere used is showing
its superiority.

Where it is available %o an o0il field it is used
extensively to drive water pumps, pipe line pumps, gather-
ing line pumps as well as deing used for power in maching
shops, electrie welding and general lighting purposes.
The greatest as well as the mos$ important is in drilling
wells and in maintaining them as produwcers by pumping,
palling and cleaning out,

The Bupire Gas and Fuel Company was the ploneer in
the using of motors for drilling purposes in the mid
continent oll fields., AS first such an undertaking was

questioned by the field men, Thanks to the engineer for

- Torm EL Sh-IesLae
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entering the oil business. I% is through the trained
engineer that many new ideas have found their way inte
oil field practices. This oompany has ceased to use
steam for drilling or cleaning ocut purposes in the Kli-
Dorado Kansas fields.

The company kept complete data of its first Elestric
drilled well, whioh is itemised on page 76, This re-
port speaks for itself and compared to the average cosh
for steam drilling in the ElDoradc field, shows an average
saving of $1,f85 or an average of same $46.00 & day aoctual
drilling time on fuel alone.

The Fevada Ventura 01l Symdicate in the Sigmal Eill
oll field at Long Bessh, California operated an electric-
ally driven rotary rig fer 31 days in Jamuary, 1928, with
a 75 EP motor on the draw works, a 50 HP motor on the
slush pumps and a § HEP moter on the blower. The power bill
was $801.00 or an average of §16,18 per day., A steam drivem
rig, operating across the rosd frem this well and durning
0il under the boiler averaged §92.00 per day for oil fuel
and boller feed water during the same month. Both rigs ran
throughout the month and mads about the saine asmount ef hole
per day., The San Martines 0il Company on an electric drill-
ofl well averaged §15.8) per day, power cost, for 38 drilling

Form EL H'B'Iullm
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days.

On the completion of a well drilled with Elestrie
power, the salvage Or reclaim valve of equipment is
estimated at about 904 while steam equipment is worth
considerably less,

The operation of produsing wells is wusually where
the big end of the cost of produstion originates. The
more rods and tubings have to bde pulled, the greater the
vear and tear on equiyment., To lay olaim $0 superiority
for this work, as the saying goes, the engines must de-
liver the goodss It has become gmnerally recognised that
stean power is far from the best in these respects, and
the question has narrowed down t0 a consideration of the
gas engines and the elestric motor.

A true comparison involves many factors, the value
of which can best bo determined by astual experience.

The mere faot that gas is availadle on a lease does
not make the gas engine the logical or the most successful
type of power equipment for pumping the wells. The cost
of operation is usually the determining fastor, but safety,
conveniense, speed regulation, and reliability must be

considered.

Torm EL 38-10M-8-20
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Bome think that elestric equipment is dmmgerous
about an 0il field, bdut the standard modern methods of
insulation and wiring used give full protection and
praotically eliminates danger.

On the other hand, the gas engine is not free from
‘danger, Men have been sericusly injured and even killed
by getting caught in the fly wheels trying to start them.
The Bapire Companies have found that fully a third of its
accidents t¢ employes are due to this cause alone.

Reliability in service is measured by the time lost
due te preventadle troubles to a great extemt, especially
is it true during the winter months. The effect of oold
weather is shown elsewhere uthh mﬂan the produstion
ourves of the Augusta, Kensas fieldss:’ 061d weather does
not affect motors Put m- puw !um. vnli M anvl water
lines. This Company has tound that m- ti to nx af the
available pumping time was lost due t0 gas engines troudles
whils with eleotric motors the 1oss was from less than 1%
%e about .

I8 is a matter of ocomuon knowledge that a new gas
engins will operate two or three years with very little
$rouble but after that, repairs insrease rapidly. Per the

first five months of 1922 this Oompeany gave this cost as

Torm Bl of-IuM-I-20
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Paje 5.

$24.14 per engine per month, which was an average for
367 engines, while the average for 241 motors the same
length of time was §4.64. The last six months of 1933
the average cost of 297 gas engines per month was’ 42.93
for the Augusta EKansas fidld.

The gas angine® oost is one of the major items in
the Augusta field, dus to the presence of salt water in
the oll sand., This causes a great deal of damage to rods
and tubing, causing an exsessive amount of pulling.

The Bupire Qompanies is one of the few operating
campaniea in the mid continent oil fields using electrie
pumping equipment and one of the pionsers in using motors
for drilling purposes. In Octoder, 1918, 26 oll wells
in the ElDoredo field were operated by elestricity and at
the present time there are same 650 wells being pumped
by motors.

An eleotrioal oil well pumping outfis consisis ef a
15-30 HP G. B,, 3 phase, 440 volt, 60 cyele induotiom
motor, with grid resistances, oil switeh, controller, ete,
%0 give a variable speed for pumping and pulling purposes.

An electrical drilling ountfit consiats of essemtially
the same as the pumping outfit, only a 78 EP motor is used.

The results of using elesirical pumping equijment as

Torm FL oo 0 m-5-2
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shown by the following curves are no$ striotly the actual
results of operation dut are those shown by the daily
reports. Due to the tw the reports were somewhat
misleading, they were nst turned in correstly. For instance
a woll pumping off in 18 hours was no$ oredited with the
full ymping time bdut rather was charged with being off

8 hours per day, when in reslity it pumped 100£ of the
available pumping time. Other sush descrepansies in the
daily report make the resulis somewhat incorrect.

arm EL Hktllm



0G5 WLk T W0y

A log showing the comparative cost of drilling by electricity amd steam follows:-

Boiler &

Shhes #327 Bagine
Initial Cost 1,862.00
Cost of inmstillation (Inc. belts eta) 432.00
Estimated depreciation per well 280,00
Cost of water (day 480,00

Estimated cost of fuel oil at $36 per &,160.,00
Cost of electrie power

Saving in cost of power

Saving in installing pumping motor in

same house Or on same foundation

Saving in oil production during change of pump
Total '

Bot eNéimated saving of electric drilling over steam

Motor  Loss  Ssving

1,625.00
768.03
32.50
60.00

574.93

237.00
335.53

257.50

420,00

1,5685.07
186.16
1,305.00

336.53 3,990,738

$,655.20

The installation charge of the motor equipment was high, due to the fact that
equipment was new and changes had to be made which involved labor charges that will be
unnecessary in the future outfits. It al so inoludes the cost of building of motor house.

9: ?&vd
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EL DORADO KANSAS OIL FIELDS
(1) Typieal high line and field transformer installation.

(2) 15-30 H, P. Pumping Motor.
(3) 75 H. P, Drilling Motor.

(4) A Motarised Field

———
Form EL 38-10M-8-20
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Curve Sheet #1.

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

This sheet shows that as the number of wells increases the
total K. W. He used increases also. The twe curves rise very nearly
together.

The green curves shows the K. W He wused per well from month
te month. Theoretically this should be a 1ine gradually asloping down
as the number ef wells increases. The curve shown tends to appreoach
the theoretical line.
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MONTH
1918

OC?.
NOvV.
DEC.
1919
JAN.
PEB.

MAR.

MAY

JULY
AUG.
SEPT.
oCT.
NOvV.

DEC.

NUMBER OF
WELLS

26
27

43

71

80.

98
147
210
262

326

. 360

355
396

413

K.W«He USED
PER WELL

2565+
2570,

1709.

2299,
2206,
2197.
1669,
1339.
1002,
1142,
1519.
1952,
2307,
23160

2259,

xag[n. USED
TOPAL

66700.
69410.

736004

1632600
156500.
175720,
1655500
198860«
2103400
287750,
493490.
683140,
819098.
917190,

932906
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Curve Sheet #2.

Time Off Per Well And The Causes

This sheet sPows the relative time lost per well due to the
various causes. More time is lost due to rods than any other omne
cause. Next comes tubing and then miscellansous causes. The lowest
iz that lost on the agcount of electrical trouble. This line waild be vej
mich lower had it not been necessary to saut off the power on severai
occasions to make new installation and aiterations.

Do traf G reen ‘

The line showing the total time lost par day per well,
is a fairly straight line showing that the total time lost due to all
the causes aversages up to about the same figure each month.

&

——orm EL S0 luM-iy
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MONTE TIME OFF

PER WELL
DUE TO RODS

1918

CCTs 2945
NOV. 3509
DEG. 3847
1919

JAN.  34.6
FEB. 315
MAR.  37.4
AR. 52,7
UAY. 3648
JWe  31.8
JUL. 3649
AUG, 3831
SEIT. 243
00T. 392
ROY. 2867

LEC, 39.4

TIME OFF TIME OFF TIME OFF TIME OFF TIME OFF PER
PER WELL PER WELL PER WELL PER WELL DAY PER WELL

DUE TO
TUBING

9.4
13.5

13,8

1644
27.1
16.4
15.3
10.5
11.9
1641
13.8
13.3
11.1
7.6

87

DUE TO
MISC.

10.7
1.6

309

16.3

4.4
10.4
14,1

12.9

649
4.5
14.9
15.8

a7.7

DUE TO
ELRCT'Y

12.1
3.8

2543

12.1
¥il
14,2
5.0
141
2.4.
Ted
2.6
14d
6.2
549

8%.8

55

79
93

73

63
59
71

62

72
58

100

2.0

362

246
33
243
<8
240
2.0
243
240
1.4
23
1.9

342

=Torm EL 9-TuM-5-00
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Ourve Sheet §3.

Relative to actusl pumping time®available pumping time

T™is sheet shows the avallable pumping time each month,
compouted on the average time it takes each well to pump off, the
amount of timé the well was not pumping and fron these the percent
of the availble time astually lost during the monthe.

.Furm ElL. mm
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MONTH
1918
oCcT.
Hove
DEC.
1919
JAR.
FEB.
MAR.

AIR.

JUL.
AUG.
SEPT.
o2,
NOV.

DEC.

orm - M- B

AVAILABLE PUMPIRG
HOURS PER DAY PR
WELL
0.5
2l.0

16.6

18.7
20.6
19.1
17.8
18.1
18.1
20.9
18,1
17.6
18.6
17.4

18 .9

HOURS OFF
PER DAY
PER WELL
2.0

1.9

de2

2.6
3.3
Red
2.8
2.0
240
23
2.0
1.4
2.3
1.9

32

PERCENT OFF OF
AVAILABLE
PUMPING TIME
9.7

847

24.1

13.9
16.0
12.0
16.0
11.0
1.0
1.0
11.0
8.0
12.4
10.9.

16.9
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STOPPING EVAPORATION LOSS

It is well mown to every producer of oil that there
is a large and constant 1ces of oil fram stock tanks through
evaporation. Hust what this loss amounts t¢ on any given
lease has never been accurately determined. fthe only
present gnd essily determined method is that of giuging
the tanks.

The avarsge stock tank is of 280 PbY cépueli vy approxi-
mately 15'im dismeter by 8' high. in sush a tank the
sumer lnss Ly evapuration, measuréd by gauging the tank
is njually around 1" or more per dsy for 34 degrees gravity.
the higher the gravity the greater the loss. ’Mmd in
barrgls of oil by gauge this is & loss of a}fsa;m- and 'up
for eil in stodck tanks.

To determine what the total loss of 0il on the lease
miy be, from well t0 pipe line, would require accurate
metering of the vil ab 1t comes from the ground. The great-
er loss is in ¥he opmn gun barrels and flow tanks, where
the oll is alloved to spray as it runs over.

011 is held in stook tanks for varying periods of time
walting for gaugesr to turp the tanks on. XEvaporation is

practical ly contimous as long as there is oil in the tark,

’ur.m F.L- - luM T
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Page 2.

vhether it is being filled standing full, or being
run.
The Burean of Mines in their Bulletin 200,
which is well worth careful study, gives some interest-

ing data on evaporation losses as follows;

Location of Loss Summer Autumm Winter Average

Bpr ing
Flow tank 1.8 1.0 o8 1.0
Filling lease tanks 1.2 1.0 o8 1.0
‘Lease Storage 1.8 1.4 1.2 1.5
Gathering 1.3 o9 o8 1.0
Transpertation 1.8 o9 «8 1.0
Tank Farms o9 4 o6 o7
Total 7.6 B.9 4.9 6.8 '

Kote that the producer stands better than half
the evaporation losses. According to the Chicage
bridge and iron works of Chicago 111, standing
storage evaporation in 58000 barrel tanks varies
from $1,600 to $10,000 a year for mid continent
crude oll--33 degrees %to 36 degrees gravity, or in
barrels of oil 750 to 36500 barrels a year.

Evaporation losses were never considered until

?orm F.L - Ty M0
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Page 3,
the past few years, by any of the produoing commnies.
But tests and expriments of vapor proof tarks have
proven to be a maying propoeition beth in amoumt of oll
saved and increasing the price where the oil is sold on :
gravity bvasis,

The Empire Compamnies spem$ thousands of dollars
the past summer setting vapor proof tank batteri es, As
shown by owrves following, vapor proof tank installa~-
tiom inoreases the gravity of the otl, that is the 1ight
oll or gasoline 4s held, instead of evaporating into
the alr,

The question might be adked, will the new
installation pay for themselwea? The o0 st of the BT
vatteries on We owst, Fwacoaml Fép3& leases are

as follows;
onet " ~$1775,00
o> 2 $2195,00
Yhree - s 1560 + 00

The average dsily Produs tlon of the above leases

are as follows:

et - . 1;5 Bbls,
Tt oe -= 100 Bbls,
Three 40 Bble,

Form EL 8- 19M--20
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The 4ifferance in prices of the two gravities
of o1l 1s 504 per barrel or m average per lease per
day as follows;

ope.” - - §34.050
T2 oo e - $30,00
T e $12.00

Dividing the ®st of installation by the average
gain per day give the following as the number of days %o
pay out, :

Oz Mpprpn-nw 52 days,

ECTZEEE Mwnﬂl-tﬁy 73 dsys,

Tigpicte—rwmmwe-mewipo poxi mate 1y 150 days,

The average proiuction of the Augusta fis 4 for
six months ending Jmmry 31, 1924, was 2361, VWith few
excep tions, the vapor proof taxks put the pipe line ol
into the next higher gravity rating, this repressnts an
increased earning ¢f some $21,000 per month for the fisld,

Fﬂrm EL uﬁ-lunm
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VAPGR FROOF INSTALATION

A typical tamk battery setting of the Empire Companies

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

) Form EL d6- uM--20



SURVES
Showing

Yalve of Vapor proof tanks over opeh tanks.

This sheet shows how the lighter oils are saved,
when confined in an air tight tank, thereby increasing
the valve as well as quantity of 0il sold to the pipe
line companies.

The black lines show the ratio of inorease in
gravi {y between open and vapor proof tanks.

The green lines show the percentage of Base Settlings
and water in the oil.

The red lines show the value of 33 degrees gravity
0il at the time of gathering this data.

The gravity readings and £ B, 8. and water, is in
each case the average of the mmber of tanks of oil run

for the week ending as shown under each momth.

Form EL 33-10M-8-20
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1.4

1.1

B8
8.8
8.8
5.1
4.1
7.6
8.4

5.5
8.0

31.9
34.1
36.5

$4.7
$5.3
35,3
56.2
54

L o4
5.1

=*w;1

T3
6.8
Y.8
8.1
Bed
940

- e

Fal
8.7
83
31,0
1.1
1.2
1.3
1.4
a8
$ed

78

the gravity and 4 of 3. 8, and weter shown is the

average of thes wesks production rumn off eash lease.

32.8
52.8
82.9
32.8
32.6
=8
22,8
2.9

52.8
83.0
83 .1
‘B354
.8
$4.8
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4.7
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4.9
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froduction Department
_Empire Gas & Fuel Company
Augusta Kansas
Crude 0il Production Costs
_Auvgusta Field

BROWN LEASE

Operation and Maintenance

_June 1, 1922 Augusta, Kansh

= Torm EL - J0M-5-0
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Crude O0il Production Costs

Augusta, Kansas

BROWN LEASE
Report
Contents
Page
Introduetory = = = = = « = = < - - ===l
Contents = = = -« « c e = = @ v = = e e = 2
I1BtEOr = = = e - . - ke e m - .- - - 3
Sumary 0f 1le888 ~ - = = = = = = = = = = 4
Gas & water (4) Totale - « = = « = = = = &

Labor charges (A) Totsl per accounts - - 6
Material etc. (A) Total per accounts - -~ 7

Total costs (A) Cost psr bbl per well- - 8
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Empire Gas & Fuel Co.,
Production Departmert,
Angusta, Kansas,
Mgy 3lst, 1922,

Mry D. W, Williems,

Aﬁntta, Kansas.

Dear Sir;:-
I herewith submit, for your approval, the operating and
Maintenance costs of the W. E. Brown Lease, section 16, Augusta Field,

Ooqlt analysis requested as follows:
1 Cost per barrel.
2 Cost per well.
3 Charges per different accounts.
This repert was prepared fram tl;o following costs.

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

gg,g_o_g_ié;_ Material distribution oharges were made from Warehouse charge
Tickets, per request of Farm Boes, through field warehouse
orders. Prices for material were obtained fram pricing Dept.,
at Bartlesville.

Fuel &
Water Cost for pumping and pulling wells chmrged as followss
Pump ing 260 cu feet per hour.
Pulling 400 ou feet per hour.
At a cost of 20¢ per k ou feet.
Water vas charged as follows:
&% barrels per well, per dsy at a cost of .0lg per barrel.

Shop Orders All costs far labor and material cherged by Machine Sheop,
Planing Mill Dept., amd Transporsati on are included in this
report. Drilling & Fishing cost are not inolunded in this
report. Shop Orders issued during tests peried, only, are
considered and those not ¢ mmpleted were estimated from
similar ones.

TIm =1,
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(3)

Cont.

Production The figures representing barrels of oil produced were taken
! from the dally production tickets, allowing 64% for water,
which i8 the average for the perioed as shown by the Chemi-

cal analysis report.

Respectfully,

Johm A. Frost.

P. S. The May charges for two clean out strings, working em, Brown wells
"~ #10 and 14 amountéd to some $1,397.81, which dces not include gas
or water. To date these jobs have over run their estimates by
some $3700.00 which has to be borne by the lease and materially
cuts down the earnings of the lease.

——orm EL St-1ub-5.00
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(%)
Crude 01l Production Cost
District No. 13,
Operation and c & Brown Lease Sec. 16.
tenance enly April 29 to May 28, Ins, - Augusta, Kansas..
Farm Boss  17/54 of $175.00 58,08
Hesd Rousta 17/84 of $150.00 47.26
Pumpers 4 at §118.00 480.00
Lease Team
and wagons 17,54 ef §150.00 47.26
$609,60
Roustabouts
(a) E1120 493.99
() K1122 18.94
(e) K1160 18,77
0il distribution (Field) 56.50
§584.20
Lease Cgs. :
Labor 2l.92
Material : 39.21
Transportation 60.70
P $121.83
Transportation 55.00 $56.00
Power
WVater 11 .26
oil 78.00
$362,96
ori
(a) K1121 B80.75
(b) K1123 82.71
(e) K1161 8.89
$552, 36
Shop Orders
(a) Material-Machine Shop 46.30
- -lem Mill 122,323
(b) Labor - Machine shop Bl.29
- Planing Mill 29.00
$156.32
Total $2642.26
Bbl Produstion 4820 bbls
Cost per barrel 827

Fﬂfm EL .‘ﬂi—'.ﬁm
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(5)
Well Operatiomn-
Gas & Watoer

Vell Ne. Ers.Pump Hrs.Pull M guft amt, Water  amt.
4 186 0w 46,5 9.30 76 .76
5 23 39 7,35 14. 27 76 76
'3 679 18 176.95 36.39 75 .75
7 607 30 163,76 33.76 75 75
8 220 16 61.4 12.28 76 .75
9 116 23 38.2 7.64 76 .75
10 0.0.8tring

n 100 -0 26, 5.00 76 76
12 109 15 33,25 6465 75 «75
13 107 . 22 36.66  7.13 75 .78
14 25 Ce0eBe =0 6425 1.26 - e
15 514 27 139.3 27.86 76 .76
16 214 4 73.8 14..66 76 76
17 405 8¢ 134.85 26497 75 75
18 580 20 1634 30.60 75 .75
19 121 O 30.95 6,09 75 .75
20 703 9 179.36  36.87 76 7B
Total 4909 361 1572.88 273.71 1126 1126

- Form EL 30~ 1uhi-5.08
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(é)
Well QOperation
Labor

Well No. K118 K120  EKu22 E1160  E1146 x 13
4 31,36 10.95 2,08 .89 69
5 31,35 60.79 7.2 .69 .69
6 31,38 39.10 2.05 .69 .69
7 31.35 3 .22 2.87 1.53 69
8 31.36 29.04 ~ 2.08 .68 <68
o 31,35 ° 34.98 2.08 .68 .68
10 0.0.8

1 31.35 B.94  2.08 .68 .68
12 31.35 29.58 3.77 1.54 .68
13 31.38 39.26 Bo69 .68 .68
14 0.0.8

15 31,86  31.95 2.04 .68 .68
16 - B31.3B B8.30 2,04 .88 «68
17 31.38 14.27  2.04 .68 .68
18 31.35 32,90 11.64 .68 .68
19 31.35 8.95 2,04 .68 .68
20 31.34 18.64  2.04 .68 .68
Potal 470.24  BB6,84  49.63 26,01 10424

Pm'm E h’d*lﬂﬂﬂ
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(7)
Well Operatiom
Material ete.

Well Neo. K1118 K121 K1123 K1188 K1161 x 13
4 5.52 50.86 .40 8.12 +60
] 5452 6.22 6.83 8.12 +60
6 5.52 971 .40 8.12 .60
7 5.52 4.06 19.30 8.12 .80
el B.52 4.08 23,43 8.12 .60
9 Be52 4.06 40 8.18 80
10 0.0.8

11 B.52 4,06 40 8.12 460
12 552 5.89 4l 8.12 «60
13 5452 540 . 4l 8.12 60
14 Ce0.8

15 .52 4,07 o4l 8.12 «60
16 6.52 40.84 .41 8.12 <60
17 B.52 4.07 2.03 8,13 +60
18 8.52 4.07 8l.52 8.13 60
19 5.52 4.07 2,03 8.13 .60
20 5.51 4.07 4, 8+13 +80
Total 2.7  188.81  88.79 18L.8A  17.89
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(8)
Well Operation
Total Costs
Total Bst. Coet per
Well ¢ Labor Material Cost Prod. barrel
4 121.26 120 1.01
B 143,04 260 <56
8 134.37 476 «28
1/ 18.11 14,32 179.19 1618 11
8 4.71 R 2.7 98.86 224 43
9 96,83 81 1.21
10 C.0,5
1 33.31 123,78 225.24 240 94
12 94.86 335 28
13 24.16 34.38 93.38 168 +8b
14 0.0.8
15 114,03 189 «60
18 163.95 360 4B
17 197.09 128 1.56
18 , 168.44 392 A0
19 70.89 1 70 .89 .
20 108.72 232 47
Total  80.29 76,08  ZBAZ.26 4820 .527
*  Since the writing of this reyport this well has been plugged and
abandoned due to the excessive cost per barrel.
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