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The Vestern Compeny in conjumction with the development of the Hugoton Field,
Obviously, a flat completion redommendation eannot be prepared vhieh
will be the best procedure for every well in the field, It is the desire
of The Vestern Compeny to eowoperate with the operating compary on each
individusl well, end after sll of the available information for that par-
tieular vell has been eorrelated and reviewed, to prepare a recommendation
which will represent the best possible aeid treatment for that partieular
vell, Even so, such a recommendation should be flexitle emough to be
modified some by the field persomnnel as the empletion progresses,

GEOLOGICAL TMTERPRETATION
" Study of the electric log and mierescople examination of the well
cuttings reveal that three (3) smones of possible production are presenmt in
the Beyer area, These sre in descending order the Herringtom, Krider, snd
Winfield, The Towsnda and Ft, Riley as interproted from the electric log
are in all probability water bearing and will thus be eliminated from
further reference in this report,

As indicated By the electric log and semple analysis the Winfield
wnhmmmmuummmwmm
Krider in degree of permeability and povesity,
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411 sones bave a relatively lov content of harmful insolubles and
from all outward appesrances should acidize with very good results,

DISCUSSION

Within the pest five (5) years, much resesrch has been dirscted
tovards controlling the veri-us characteristic propertiess and resctions
of Hydrochlorie Acid as aprlied to increasing the productivity of ofl
and gus wells eompleted in calesercus reservoirs, At the present time
it is possible to control, either chemiecally or mechanieally, or Yy
- some combination of both, practieslly every phase of this preecedure,

One of the more importent elements of sontrel is thet of proper
distritution of acld across the face of the puy zome (s), often referred
to a8 "longitudinel” distribution, There are chemlesl edditives to acid
availeble vhich vill, when properly applied, regulate this distribution
te a large oxtent, In the Hugoton Field, however, vhere several separate
and distinet somes exist, it has been rather comclusively proven that the
best solution to the lomgitudine) distrilmtion prollem is through the use
of bridge plugs snd/or packers,

Another major olement of comtrol concerms “cleanwup®, or the ease
vith vhich spent aeid end residue are removed from the reservoir, That
this is an importent phese of the completion procedure has long been
muwmummnm,mumwﬂ-
established procedure of *washing® the resérvoir in the vieinity of the
vell tore after the lrorger seid treatments, This washing operstion would
not be necessary ifs v

(1) The reservoir rock were clean, i,e., no insoluble
or slovly soluble residue, or if
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(2) The spemt aeld were removed from the reservoir
WWM?WM#W“
. or

(3) The residue were ‘ept in suspension for a longer
perdiod of tiwe,

Obwiously it 1s imposzille to change the chemisnl ecomposition of the
reservolr rock, The alternstive them must be in increasing the veie of
m«mwmwdummwmmm.
Research along these 1ines hes not eliminated the mecessity for "wash shote®,
It is rossible, hewever, to employ certein chemical and mechenicel techniques
to the lerger treatments so that the smount of residue left deposited in the
solution chammels is deéreased,

Tt is also possitls to inerease the efficlency of the wash trestments
so thet fewer waches are necessary and the cleamup time is redused, resulting
in ultimately better wells et a substantla) seving in volume of seld and rig
tire,

One mechanical aspect thet is fmportant im aceellersting the return of
the apent aeld, and thereby decressing the amount of residue deposited is
umgmm«wwmmmﬁmuunmmm
vave orested in the reservelir in the vicinity of the well bore will not be
dissipeted, btut will be available to help expell the spent aeid,

There are two (2) main chemioal aspects eriticsl to easier and faster
return of the spent scld and %o additionslly grester return of residue,

(1) The surface tension of the spemt acid may be considerably

deeressed by the use of certain chemieal additi theree
by feellitating {ts return to the well tore and
to the surface,

|

(2) The ability of the spent aeid solution to ecarry mors residue
for a longer peried of time may be preatly ineressed bty the
use of certain acid additives, theroly emabling a given smount
of seid to carry more residus to the purface,



RECOMVENDATION
IIPE ACID

It is recormended thet Western Gas VWell Low Tension secid be used
throughout the completion, Por a greater volume perecert residue earried
to the surface in the returning fiuld, the properties of the fluld are
changed as folloves

1. The demsity is slightly incressed, This slight inerease gives
the mixture more tendenay to hold the residue, and also sproads the residue
out through the mixture more evenly, In this way it wvill take longer for
the vesidue %o fell out of the mixture and be deposited in the open
passagevay.

2, The surface tension is greatly reduced, In the fluld mixture the
lovering of the surface tension emables the 1uid to "wet® the fommsiion
end to move within the formestion with greater ease, This change of property
enables the fluld to enter the formetion with less pressure snd to leave the
formation with e higher veloeity, vith the effect being that the residue is
given less time in vhich to settle out before roaching the well bore,

3. The fosming tendency of the fluid mixture is inereased thevely
providing it vith a grester esyrying body, '

4e The wash and large stage treating mixtures are retarded in their
resction time, This chenge sllows a deepor penetration of large stage shots
without becoming spemt, and sllows an effective seid to remsin in conm'oct
with the residue while both entering the formation and retwrning to the
well bore, mmhmammmmwmw!
~are removed not only Yy fluid sction, but also by seid vater,
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5« In the treakdown acld & buffer agent is added to counterset the
retarding action without altering the other properties of the additives,
This gives the treskdown seid a fast resction rate and provides large open
charnels 4o the well bore withoug very much pemetration into the formation]
This is dome so thet the stages vhieh follow w111 be able to penetrate inte
the formation vith more ease,

6, A strong detergent sgemt is added to the mixturs which gcoats the
residus particles with a water rolutle film, The result of this sction being
to koop any residuve left in farmation passagewsys from setting.up imto a
cemonted masa, therely meking the tesk of removing the reciduns a much easier
ong,

7, The property of the aeld is changed so thot it vill resct move
ovenly with lime end dolemita, This gives the results of not producing
as much dolomite residue, therely lowering the chanees of forming s formae
tion "hlock" and emabling the well to be eleaned up faster, sasier, end
vith better results,

The sefd uséd in the Pirst or Lreakdown stage should be either Vestern
- Breakdown low Tension or Western Vud Acid, depending upon the condition of
the hole, It 1s is felt that the face of the formetion in sny produeing
gone 1s covered Yy @ mud eake, camsed by lost efreulstion, them 4% w11
probelly be alventegeous to use Mud Acid, otherwise the regular Breckdown
Lov Tenglen acld will be sufficient,

Vestern's Mud Aeld iz a solution of Low Surface Tenslon acld eontaining
a reagent to inoresse the solvent action, Mud Aeid will dissolve amything
soluble in reguler aeid and will reset vith both lime and dolomite at approxie
'uwmmnuummrm In addition 1t will &lse
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dispolve a small emount of the siliceous eompounds used in drilling muds,
This aeld will destroy the colloidal properties and deflosculate the mud
eake vormally deposited upon the wall of the bore hole during rotary drilling
operations, Therefore, ¥ud Aeid will not only remove the troublesome mud
cake, tut it will serve the purpose of the breakdown stage,

AMOUNT OF ACTD

In pemeral it is 41fficult to reconmend g speelfiec amount of aeld to
be used In the oversll trmeeting of & marginel well or to recommend the
mmber of stage treatmente required to produce the optimnm smount of gas,

Tt in our opivion that the breakdown stage for each mome should be
of reletivoly smell volume (1000 gelloms per some), The lreskdown treatment
should be foliowed by small vash treetments over the entire seetion, Cemerelly
only ome wesh shot is required te clean the formstion after the trealidown,
however, if & substential gein in ges is schieved and the residue is returning
epemt acid s heavy, an additional wash mey be desifrakle,

Following the breskdiown and subsequent wash (es) on marginal wells, it
uwmum‘ummmwat
3000 to 5000 gallems if the vell is producing less thet 2000 to 2500 MCF
blewdown, The produetive mones should be washed ome or more times depending
on the increase in geas volume snd the smount of residue returning in the
spent acld water,

After en intermediste stage, and subsequemt uashes, o lerge stage
treatment should be used and followed by wash shots, The wash treetments
should be staged by sterting with a mmall volume and gradut’ly increasing
the mmount with eash folloving trestmemt, Cenerally, two to four vash shots
are sufficient to clean the formation after the large stage,



1, Treat the Winfleld with 1000 galloms of Western Breakdown Low
Tenzion or Vestern Mud Aeid vhich ever 1s decided to be the most desirable,
Cloan up the zone until all or most of the spent fluid hag returped,

2, Perforate the HerringtoneErider and set a bridge plug below the
base of the Krider, Treat the HerringtomeKrider with 1000 gallons 157
Breakdowvn Low Tension or Mud Aeid,

3. Drill out the bridge plug and wash all somes with 1000 gallons
4 Wash Low Temsion aeid,

4e Aftar this treatment has cleamed up epply an oversll intermediste
stage of 3000 to 5000 galloma of 157 lLow Teonsion aeld with as high an injeo=
tion rate as is mechenically safe and possible,

§, Wash a1l womes one or more times with 1000 to 2000 gellons 7% Wash
low Tensiom aeld, ,

6. A large stage of 8000 teo 10,000 gellons 15¢ low Tension is recommended
for the overall section, Again, & high injection rate is very desirable on
this stege,

7« Following the large stage treatment the well should be washed from
tvo to four times with 2000 to 4000 gellons 734 Vash Low Tension seld,

This i2 a troad, general recommendstion and st the risk of becoming
tiresome, it is repeated that no two wells are alike end thet recommendations
for a partieulsr well should be mede only after all of the available information

Fespeetfully subnmitted,
THE WESTERN COMPANY
K. Magp,

L, 7.
Dlatriet
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ks 5/} 320 UNION NATIONAL BANK BLDG,
WICHITA 2, KANSAS

> b\ September 4, 1952

Cable Tool Completion
Beyar #1

Set 54" D 15,5#, J=55 casing at 4730 cemented w/ 160 sx. of 50% Strata-
Urote cement plus 4% gel. leas., from Pradenhead to rotary bushing is 6,0 feot. Placed
centralizers on pdpe ab 4729, 4520, 4480, 4395, 4320, 40 and 4260, :

Moved in cable tools and swabbed rotary mud, Irilled cement to 4700. Ran
Lane-Wells ecorbination R-4 log from 3800-4700 with eollar loeabor,

Perforated with 18 shots using lane-Wells bullet gun from 4684~90, Swabbed
back load and well swabbed 5 bbls. saltwater per hour for ¢ hours with a very slight
shov of oil and gas., Well filled 1234' malt water in é hours,

Set Baker cast iron plug at 4450.

Wmuwmmmmwmmzmmmm, Swabbed
back load and well atarted swabbing 30 bbls, per hour oil 400! above perforations,
Swabbed for 7 hours, Ran bailler and found 60 gals. salt water. Let well £i1l1 up,

Hele filled 2500' oil in 2 hrs. with 80 gals, salt water,
Hole filled 3150' oil in 5 hrs. with 30 gals. salt water,

Hole stabilized with 3338' ofl above perforatioms im 8 hrs, il cheek 30°APT
(#]

Ban 10 gals, plastic on Baker plug and lost 2'., FB TD 4442, Let plastic set
3 hrs, and bailed €0 gals, 5. W. off bottom, Swabbed 19 bbls, cil from top and shut
dowm for 1 hour, Ran baller and recoversd 10 gals. salt water, Well produced approxi-
mately 13 bbls, oil and 10 gals. salt water, :

Reeperforated with 24 shots frem 4398-4406 using lane-iells bullete. Ran 2"
EUE tubing spaced 4' off bottom, Well shut in awaiting pumping unit, rods and tank
battery, to take State Fotential Test,

DLSGUSSTON.

There has been some controversy os to whether there is commmications fram the
zone above, from 4376-88 where the good drill stem test was cobtained or whether the cil
is coming from the zone from 4398-4406 which was perforated,

It 15 my own persomal opinion that there 1s no commmmieation in this well,
However, there is the possibility that there could be communication behind the pipe.
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Degause of this possibility it is extremely importany from an operatiomel standpoint to
Imow whether we have commmnications or not. [ecause of possible contamination of sam-
fes from above after ruining a drill stenm test, it is diffiocult to evaluate the shows
of oil in the zone from 4393-4410, TFrom the swabbing test it doem not eontain water
or gas in appreciable amounts; from the samples it does have porosity and from the
miero-log it shows eomparable permeability to the mone above from 4376-88 where the
good stem test was run, Now if it d not contain oil, water or and if it
has porosity and permeability, what does it contain? Is it a veoid; a . 1%

is doubtful. But if it is a thief sone, it should be squeesed,

The only practieal method to determine whether there iz commmneation or
not is to mix an oll soluble radio-active isctove and injeet it into the well to be
followed by a radid-sctivity survey, It there is eommunication between these two zgnes,
an abnormally high reading will be cbtained above the present perforations.

Ay da w ,&w
AJC:bas
Coples to Horris Mizel
- Joe Toimhm/
Wood River

Stanolind
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THE WESTERN COMPANY
Eugineaeal Acidizing

SOLUBILITY REPORT

el

Date_ B850 Operator______Coppinger
Lease Beyey Well No.___ 1 Field___Hugoton
Type Acid Used 1s¢ Tested by L Harp

REACTION OIL SHOW
DEPTH S ivite A Sl DESCRIPTION OF INSOLUBLES
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FROM

2600

Anhyfiirite » Trace Shale

Arhydrite

Shale « Anhydrite

Shale - Anhydrite - Trace Send

[ Shale = Anhydrite = Trape Send

Chert « Send = Arkydrite

Shele » Chert « Band

Chert « 8:nd » Shale

Shale - Sard - Anhydrite

te « Troce Sond » Shale

Shale = Anhydrite

Shele « Arlydrite

Shale = Send = Aphydrite

Sbah-smdnwh-mm

Shale « Anhydrite

Shale = Bond - Avhydrite

Shele = 8and wArvhydrite

Bhort « Anhydrite

Chert « Send « Anhydrite

m-m-m“

MOW“QM

33%&8&8'53&33%53%”8FBB338’3L$GS'&SEF&K

Chert = Sond = Anhydrite

17 Chert = 8and = Anhydrite

17 Chert = Anhydrite = Sand

17 Chort « Sond - Anhydrite

i8 Shale « Anhpdrite « Chert « Trace Sond
17 MIC-W!Q“QM&CM

16 Shale = Aphydrite « Send « Chert

G 5and = Chort = Shale = Anhydrite

15 ~Band - Chert = Shale - inhydrite

ﬁé&ﬂ&& dliizl SRS IS BYBRRJ OB IR ERS Q&FS&B:!%F#S

é:ﬂqaaa S| AAGB RSB QB &532& SBABITPERBRBEABRBEER

13 Sant = Chert « Shale - Anhydrite




l " : THE WESTERN COMPANY @
? -

Engineerned Aad(;mg & Perforating

*/ GENERAL OFFICE MIDLAND, TEXAS

COMPANY LEASE WELL NO. AREA COUNTY PAGE

LOCATION ELEV: EXAM. BY m

T Trace Fively Porous
25 | Tr | Sendy smd Shaley Dolomite

?Ma&” | DRILLED wiTH m pate: _ SwlSefd
600 |08 |0 | @ |yg 25 | Dense Gray Sheley Dolemito (Hellemburs)
——30 155 | % 20| | 5% | s 814y Sendy Dodemite
——23 150 | S 135 | %35 | Shaley Grey Dolemite |
| [(eo 15 15 (10 (%’mmv«rys}ﬁg Sondy
o e Y B | | cherty Dolemtte Pinely Porous to Tight
— 20 . 3% 10| 8| | | 554y senty Deledte
T S e enmecs G CHIRE . TR0l R _Pinely Porous to Tight
\&\] Trace Finely Porcus
‘LL“LIIQLL“LMMW‘&-
b Bl e BB O R Pinely Porous to Tight
% ] Trace Pinely Porous
35 |4 10 15 |20 | 20 | Grey Shaley Dolemite Tight
0 | ¢ s [0 w0 | |35 (Top Xrider) Grey Sheley Dolemite  Tight =
f/ ‘\‘/ Trace Pively Porous to Mgt
— 148 |6 0 10 |7 | Ir | CGray Mottled Delemite Pive rely Porous to Tight «
‘\_’ ' Trace Firely Porous
|50 |ss 55 |10 Pinely Forous
55 | 35 56 |10 Finely Perous
0 |40 | 35 |ss ——| 30 | Red & Orey Shele  Pinely Porous te Time
6 |35 | ™ | Tra| 50 | Red Sendy Shele Orey Shale
% |10 10 m(m Red Sendy Shale
75 |55 | 25 | |20 |10 |_(Winf1634) Greem to Ton Sendy Dolemite
e Ay ! Finely Porous to Tight
s PR SN RSB DL Trace Finely Porous
|9 | | Tr |25 |%rs| 25 | Orey Shale Fimely FPorous to Tight -
Trace Finely Porous
—18 155 | 15 |5 30 |38 | oy Sendy end Shaley Dolemite
E G o nmymwmm
%

Pinely Porous « Trece
Finely Porous to Padwe
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GENERAL OFFICE MIDLAND, TEXAS

COMPANY LEASE WELL NO. AREA COUNTY PAGE
LOCATION ELEV: EXAM. BY m

L3

DRILLED WITH m DATE: N’-’:
% LIME & DOLO

FROM TO ANHY ||[CHERT|| SAND || SHALE REMARKS
DENSE |GRANULAR

2000 |95 | 40 50 |10 Pinely Porous - Some
Finely Porous to Peir
35 40 JTLO Trs(15 Finely Forous « Traces
Fively Porous to FPalsr
05 |40 | 20 lo |7» 30 | (Winfield Carrying Over in Swnples)
0 | 25 Trsa | 5 20 |50 | Gpey Sheley Send « Red Shale
15 | 10 Tra |5 | 5 |35 |65 | Red Shole « Grey Sendy Shale
20 |15 QG |Tr | 5 |70 | Red Shale
25 | 30 5 |Tr |10 |58 | Red Shele
30 | 25 10 S |Tr |15 |45 | Sandy Dolomite - Brown Shaley Samd Tight
Tovanda| 35 | 65 20 5 |10 | Tr Ten to Brown Coavse Crystalline Dolomite
Finely Forous to Tight
40 | s T |20 Tan to Prown Cosrse Crystallire Dolomite

Finely Porous to Tight
Traces Finely Porous
45 | 65 25 Ime [ 5] 8 Ten to Brown Cosrse Crystalline Dolomite
Firely Porous to Tight
Traces Firely Porcus

50 60 15 15 | 10 Tan to Brown Coarse Crystellime Dolemite - Som
Sendy Dolomite  Minely Porous %o Tight
55 45 20 [Mra|20 [ 38 Cray Silty and Sandy Dolomite

Finely Porous to Tight -
Some Pirely Perous
Gray 811ty end Cherty Dolomite
Finely Porcus to Tight -
Some Finely Porous

)
&
R
]
&

65 | 35 35 [0 [20 [T Pinely Porous

7 | 40 35 5 135 | 8 Finely Forous-Traces Foir

75 30 15 5 (10 | Tr |40 Finely Porous

80 20 15 10 5 | 10 |40 Firely Porus to Tight -
Trace Finely Porous

85 20 15 10 5 || 20 |30 Finely PorouseTrace Felr
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GENERAL OFFICE MIDLAND, TEXAS

_Gn;p% _Plavey 3 Hugoton = |

LEASE WELL NO. AREA
LOCATION

COUNTY PAGE

ELEV:

EXAM. BY m
Dy

DRILLED WITH M DATE: &*!m
FROM TO

ANHY |ICHERT|| SAND SHALE
DENSE |GRANULAR

278 |on | 48 | 14 . | 10

REMARKS
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