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Direct Examination by Mr. Kellahin
- Cross Examination by Mr. Stamets
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; : ' Petroleum Cornorati@n

- McKinley County,

g" Fe, New Mexico, apbeafihg.dhxﬁéﬁaif

9 have -one witness to be

o e L

Call next Case 7070,

MR. PADILLA: Application of Tesoro
for-a-pilot-caustdc-flacdprojecty ——
New Mexico, : ” -

MR. KELLAHIN: I'm Tom Kellahin of Santa}

of the applicant,_and'l

sviorn.

.

BY MR.

s M Ee e L W LY
LAy SaaidSa
testified as

ibccupatién?
s

-
oL r

KELIAHIN:

0

'“qineer for Tesoro Petroleun Corporation. B ‘:"}a

0

. before the Div1sion as a- reservoir enginear?

a3 itsess'aﬁd*beiﬁb duly

folicws}xto~wit:

TRAVIS CROW

‘sworn upon. hi

DIRECT EXAMINATION

“Would you please‘étété four n§ﬁéjand1hn

My name is Travis crow, Resaxvoir En-'{f

.....

B

' 3
Mr. Crow, have you previously testified%

'No,~1 have not.v

Would you'éxplainggqxtthe Exaﬁihér when

T R R A R e ki B e, S R W




. 1 4
, 2 and where you obtained your deoree?
- . , 3T T s L
| A, I received a Bacnelor of bCanbL Uegree
z 4 L : - : e

I - . ... in petroleum engincering from Louisiana State Univernity,

7 | 0 ~ Subsequent to graduation where have. . . .| ...

o a",é ) .8 you been employed, eithor as a petroleum engineer ofeae an

EEN

9. engineer specializing in reservoir engineering?

p

_ I worked a3 a pipellne engineer eor B

I worked as @ prbduction engineer ana R

.| ‘reservoir engineer for !obll»OileCerporatibn}§:Cmv;,;H through| -
AI~‘4 ~_‘> Av‘_, B . 3 - L - _7’“/—:; Lo P RS A :;:'j~""-/ ST o B
- 1969 ‘ ‘ i

“2y39.71 " CORE "Laboratories I

18" | employed as a réserVOir engineer for Teéoﬁo:

f19j_”, - . 0 Tfe:* Pursuant to your employment a a»

reser

voir engineer for Tesoro, have you made, fstudy of~ the possi-i;

2

blllty of implenenﬁae;on of a. pilot caustic flood project in

the Hospah Field in Mchlnlej County, New Mexxco?

A fﬂ”: Yes, I have.

CREEE R R o ' - .
’-25’«‘ 0 - ; And pursuant to that study have you preﬁ:"

27 | A . Yes, I have.

280  MR. KELIAHIN: Ve tender Mr. Crow as an’

§ 2
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0 Me,

et ‘ ] o
g ‘your attention to EXhlblt Number One and before we gp into

2 o
P | detail about how you propose to set up your Pllot prbheCtr' |
TS | T E |
m" 14 .1'a like for you to glve us a qeneral descrlption ot wny you
at
:16-1‘ formation of theiHoSPéh foxrmation..
Y
}8_"fof the different. types of pilot Pr°330ts YQ“ ve Studled and
19|
T

effect of caustic solutlons on displacement,

(2%

expert resexvoir engineer.

MR. STAMETS:

7iﬁ?éer'afwriffen summary. outlining €he -~ in & qeneral wav.,wwuw

-~ the proposed caustlc‘flood pilot projecti?and then in your

package of exhibits and testimony is a list of the exhibits

<

followed, then, by Bxhibit ‘Number One ”iﬂd like to}airect

S NN [OAPRUR N

flhave elected a caustic flood pxogect for the Seven Lakes Sand N

_ And give us a gensral overall plctire -

why you have selected this partx ular oneﬂ?yﬁ

In the summary that precedes the__

_exhibits I state tuat the objectives of this project 13 to

eetabllsh the presence of'a“moblle‘oil phase‘in the<Seven,v

“Lakes Sand; it is to evaluate the reservolr fluid properties i|

’and‘the_effect.ef’caﬁetic soiutions,pn?those properties: to

evaluate the dlsplacement process in cére‘samples, and the

s - o o onoim e

to evaluate the

S
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The witness is considered

Crow, we havé'presenteé @o‘theﬂsxaf;w",e
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indings by eilot ,,,,, flandings to evaluate the ic f bi-~
55 by a economic feasibi-
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warranted by findings,

~And considering the Seven Lakes Sand

for oil recovery, we found that there‘wqe;no evidence -to sub-

stantially support’theﬂidea that there is a mobile oil phase

preseﬁt. Ve recognizewthe possibility that there is a mobile

residual oil saturation. We feel .like we should direct our
“efforts toward recovering a‘reSi&uai‘oiifseturatioﬁ’réthér

:than a mobile oil saturatlon because of the 1ikelihnod that

no mobile oil is present." We considered other types of ter~
iary projects.i For‘examﬁle, we;considered a'mycellarf(sle3

polymer flood, but determined that the economivs of such a

»flood would not make that type of project feasible

| Ve considered a’ thermal project, but

wevfelt‘that"the'iow satﬁrdtidn‘of 3t that we expect to find

‘in this sand would preclude that sort of operation. -

For this reasoh weudecidedbthet therwn '

caustic flood might offer us the opportunity to recover resi-

e N PV . -
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i
~dusl cil-and still Tetain a rather low cost for the project. |
e ,oﬂ9§¥§»¥9ﬁ,dé?Cfibéjgeﬁerally,the;ggology,
~of_the mweu Takes Sand in the

Upper Hosvah formatioh in:the
area of the pilot? 4
A ’ Yes, may I refer~to‘Exhibit Nine?
Exhiblt Nine is a structure map showing

the top of the Seven Lakes Gand The project area is located

17 North Range 9 West.

:It,S’located

'inFSeotioh 1 of Tdeship

R it

: quarter.of'Sectfoﬁ°i;  TheAre8erveir

in a horst on the northern plunge of an antlcllne, whic gen—_‘

' erally makes up the Hospah Fleld area.

This is a fine grainad sandstone with

j‘slight calcium cementatlo"- porosity of 28 1/2 percent, perme~ f-’

ability of about 270 millidarcies, average." :

0 ',“v WOuld you Jdentify for us the linas of
fault that cross through this area?

»A f’_'* ‘Yes. Dlaqonally, running from northeast
to southwest across Section 1 1s a“fault which is downthrown';
to the southeast._‘

| Running across the northwest corner of

the section is a tentatlve fault downthrown to the northwest.

This is the horst-structure that I described'earlier;

f~'*'7'-‘~'sf.w,wavv;$>. R R
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‘maximum of area without interrerence with other wells which
are producing in the field; - that is, we tried o stay awav

7LIOmVPfOOuCUlV8 welibores.

near the. £ault, -this would ﬁrcviaa us—a- Céftaiﬁ"amuugkauaf
_control over. fluid migration, o
Q Would you direct your attention to

.Exhib*t Number One? Would you identify the pattern to be uaed'
of those particular wells?

.of Section One,_being'ﬁhé northeast ouartér of the scuthwest .| -

;quarter of Section 1, Township 17 North, Range.Q wéaé;

To the southeast of the project area is

a graben. We feel that ths fault separation between the grabqn o

‘nnd/tné*norét is sufficiént toMbrevent fluidmnigfan;;n, A “

Q Would you éxplain to us why vou have

chésén this particular location at which to install a pilogiﬂ,,
project?

: A Yes. We do. ‘have some. indication that

thare is oil present within thtq Ffault block The particular

. 1ocation within the fault block vas seleetgdﬂto DrOVidQ_uanuli_f:L?

We also felt that by placing the pattarn,

for the pilot Project, including *dentifying for us tha locatién"i

A ‘ Yes. Exhibit Oné*illustratesfa l/I3£hlf1n3

In the northwest corner of that l/lﬁth ' §

~

section we've illustrat ted a l-acre normal 5= spot flood pattern
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?71 ”‘particular location that we should see the sand at about 300

well, 1ocated 330 feet from the 1ina of that 1/16th section,

‘oonslsting of one injection ~= or correotion, of nne productio

-

both from a north line and from the west line. R

,,,,,,,,,,,,, . In addition there are 4 injection weils
located at the corners of the flood pattern. The northwestern
most well is located 225.6 feet from the corner of that 1/16th

gection.

3

Q,) ‘ Do you have an. estimate Hhia el b

Mr. Crow, of the anticipated 1ife of the pilot project?

.

thake a total of 17 to 18 months.

Q Do you have any particular order to the

nidriliing of the five~wells identifiéd inTthe]pilot ptbject?
"N Yes. In'the brisf discussion preceding

‘the exhibits we‘indiotte}that a'general;?gooednresntll be to

;drili; core, andfcoméiete a production Wéiii*instalittest.

:‘éQuipment ond‘teét‘that particular well; to drill, core, and

A | Yes. ‘We antlcipate that the pilot would _1i;

complete the four injection wells; and to core .those wells, as ?”“?

1 well. : . i

@ - What is the depthkoffthe'SQVen*ﬁékes
Sand in this area? .

A S The depth varies.“ We expeot at this

. feet.

R o L




0 And what is the gross thickness of this
sand?
A If I can refor to Wxhibit -- what s
the exhibit of the type log? Exhibit Four?
. Exhibit Four is a type log taken from

Well No. 55, which’offseta the pattern approximately a quarter

of a mile to the northeast. It shows that we expect the sand

»wells we would,*eet each of the producticn and injection wellae

' to determine theix productivity and injectivity.

: -facilities: supply water treating,end¥so§teriﬂg.faciiitiee, :i;_t

of about 30'feet. : B B
| I R WOuIa‘Vouﬂdescriheifoxfug tﬁ,ﬁ‘ggeréivf"i

procedures of implementing “the pilot project after the wells ?

have been drilled? e B -'~4ff’ﬂ%“?;”“L¥“‘:“:“ff?;*f*;

¢ M
A .r' Yes. . Again referring to the description
provided with the exhiibles, foll '1h§”tn>’qriiiing or the e

A We would recover'any produced ‘1uids foz'
Iaboratory studies, as well as cores for 1aboratory studies. 
We would install surface facilities re—‘
quired to 1ift, treat, “anad gtore produced fluids, ioeluding
pumping unit, flow 1ines,-free~water knockout/ and other oil:}

water dehydration or demulsification equipment as. needed.

We would install caustic —brine injectidﬁi'

3
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as nacessary, and injection pumps and lines.

Oonce the installation is complete, we

the four injection wells.

The pio—flush would corsist of ap-

proximately 13 000 barrels of 1.0 percent by weight of sodium
chloride. This would be injezted into the four wells at a

total rate of about 172 barrels ﬁer day with an injection

26

~ tors. -
%ions from theﬂreservoir;
.
% |

: 2_5 .

. ,_‘217‘, ,

s |

i
o
i

{
i
I

v

woessary to remove any ﬁlVliln iaus\sio; wulou miguo bo prasa“.jw~

in the reservoir. These are generally dalcium or: magnesium

T s T e

{

|

“the’ softened "water would have. thiseiparticula_?ionsk i
removed and woula tend to flush out any naturally occurring
This is —-fthis is ‘due to the fact

mantal to the

that these divilin fsio) ions would be e

7 O

operation of the f d

0 Jii" Are you familiar with the policy of the
Oil Conservation Division 1imiting injection pressures?
A g Yes, I amn.

0 kiT And do you anticipate that you'll ‘be

able to oomply with the policy of 1imiting injection presssv.u:'ei:‘\“"_=

to no- qreater than 0.2 nsi par fook? :,,f_ﬂl;u

; o “"?“"t&‘ww»¢;,¢¢,4

i v b LR
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o Q ,:,_' ,uAllwright.- After,th,mnrevg;ggnwpxggggg"wh

5 SR '7 to be injected into‘the formation.
8 ‘ A - In termsiof total vo;umes we expect to
9 | 4inject 9100 pounds of'caustic material into the formation

10

i oo 10 0 Augineg $haeanaticcalug hana‘«_mh;@;wgﬁié4beﬁ»aqaingihésg~ﬁi; S

11

» ‘ofie’ tenth of one percent of the total solution. . - 1
12 | - o T ST s S A }
I Following the caustic slug we would

”inject akcaustic brine éolutionfinto tﬁé%four injebtién we;ls.

5187_J of solution over a period of ten months, and during this '

phase of injection ‘we- would expect to inject 17 859 pounds

fiﬂf" w : e &
Of of caustic material. _ e D L

i

In addition to. the caustic material.;f;,QQ’*

'::‘A:""’?if'w‘" st 22 - '. v e e : - ;
: ' we would inject during the pre—flush and during the caustic'7

'brine slug a totaln?@ 224,000 pounds of scodium chlotidg,

3
A
joe)

Your Exhibitjmﬁmbér;Qnefshows’that‘thé

i 4 .
26 ----pllot project iz a l-acre pattern?

'<:) ’ 52? “': A " ‘That’s correct.
. v 23: .

@ Po.you have any estimates at this time | .

B Ftl s s B i s B e I R S B PRTPPRINSE. L P SRS .
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- o~ ST jven T T T T RIS
~ 1 as to the number
: 2 pilot project?
i 1
R ’ % assuming that we
- Y B T o B =
% 6' Of course, if breakthrouqh occurred moxe
B 7§ - rapidly than we ~- than the design, the affected area. would .
g | be less,
9 Qo Can you identify for us the procedures - ?
' that could be 1mp1emented to monifor the pilot project to >
e e - ik
‘assure that the projecL remains confined to a given area? g
A ‘Yeu, we have two prccedures-infﬁina;,vfi vfﬁ
foee would he thatfétrﬁhe time'of drilling Ehe”proﬁﬁcridnléﬁd'“ L
Cdiijection w wells we wo;'a test the ﬁeilsffsrrprcﬂtcri?io" of :

P FESLE BT

X

5 would} in addition, monitor certain’offSet'wells from%the»

- fresh water.

-

" any changes lndicate that the injected fluids may . be reachihg ~»&_F

If there is no prcductivity,:or~if the prodﬁctif :[”i

vity 1is’ low, wWe wouru’éXﬁécﬁ‘this'ic‘befan?fn caulon tnac
this is a static aauifer rather than a dvnamic anuifer.{

‘During the- conduct ot the pilot we

pilot area; observe the casing pressure in order to see if

these particular wells.“ At the time that we observe any evir

dence of fluid. migration we would take corrective action wid-\

that partiéular vell. ]
L ~Q T u°a£é ?ouheware of eny 1ndication now iigrr'%
‘Tthatbrhe aquifer encountered in the geven Lakes Sand is in %_"
. . . R \\t
o e e s o 34 b LRt
L]
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dw AW

;_;;;-:ahois , h_ t:-f—‘A-_m_uf«-_;;,_;.:,'

AT We have no indioation that it is movin“

;ih £His'atea}' In fact, our recordq 1ndioate that when Well

55 was drilled a test was attempted and no productlon was

- made) however,»inrother parts of ‘the foxmation in othex areas |

there could be aquifer dynamics.
Q If you'll turn to Fyhibit Number ™0,

‘whléh'is the large plat, I'd like to ask_youISOmo queée1oﬁs

MR. STAMETS: Could I ask one question |

;tén Exhibit One hefore we move on?. - . . oo f*g,;>moamwiuuiwf

You're talking aboutwmonitorino offset

k»oproouoers.. which wells on Exhibit One would be monitored?

IE . . . j L - . : e
OB e e MAlraer. T marr Janea dnAddnbad meadismnemey
cae Winiay § iy ..‘“.‘ BONA W s e B 3 NA ke Nt WA UUM LJ_&V\'\“VV“&D r

“gan use, Well No, 13 and Well No. 39. In addition there are .|

two injection wélls,wﬂeil No. 60 ‘and wégleo. 94,

i

MR. STAMETS: And'those will be moni-

tored as well?

A - Yes,

MR, STAMETS: ‘Thahk>§on.'

§

Q ;V-While we're 1ooking at Exhibi* Number~ s

L g

One, you 've shown some actual footage locations on the plat.\

L gave those 1ocations bhean surveyed in?

¥ i RGNS

A

R AR R e e T R
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A Some Jocations have been surveyed in
this general area, but there may be some slight variations
rem the plat duc»ﬁcwﬁg;;gin,problems;;;m'" L “~~~w~ﬁ;vl~'

Q. When do you anticipate having the actual

A . That information has beern reﬁUested toa"‘

P

MR, KELLAHIN: IflthenEXaminer*lease,w

— - % 7 - surveyed. footages available- for-the 'Divisi
8
9 | day. I do not have a time; should be within the near future.
; 16 ‘
IRt 6 | Ry

T A bt

  particu1ar footage location.

uf_fccEgéérlccaticﬁ?-f~

‘locations in and give you those numbers.

offest acreage, don & they?

1”¢ auuume tne order will contain the apprOVal of the wells ats

‘

MR sTAMDTS: e

MR.fKELLAHiN:

3;ﬁprob1em because they re being surveyed noW-andvtheY mayyvary

Qslightly from those indicated on the exhibit and we would not

: 1want to get locked into an- order that dadn't have some flexi-}

,:lbility, or at least héld the ordep until'we_could survey the

'-.”MR‘ STAMETS: Okay. ' Tesoro owns all the |

N
"

b MR. KELLAHIN’ ’Yé§37";7' | F,J

¥ 4

 say within 100 feet. .

@ wWill that do it? =

SRS N T

MR, STAMETS: oﬁéﬁ;ﬁéither?dp”thatio;cfjf'ggf
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[

A¥1)

~

Bt

‘i221
23
4
26
”27f 'Mr. Crow, have you been able to 1dentify any water wells that
28 ’

,W0p§ratesrmthe South Has

I'm not sure, but this unit r*y bea

iiradlus from the pattern’area.

~hibits for our testimony;

'ject in Section 12?

‘but it is 1ocated in Section 12 within the. uouth Hospah Qand L

A Yep.
©¢  Ukay. would you turn to Exhibit Number I
wo?  ould you identify
tained on Exhibit TWo?

_— - PR ¥

B. 15, - Two is a location map

showing the general field area of Hosxah Fleld It indicates

units outlined as the Upper.Hospah Sand Unip, which Tesgoro

1 Qan& ‘:?n{&- .A‘J e m.‘..

the Lone Pine Dakota “D" Unit, which Tennecoioperateé} and:

s%ut-iu at‘ﬁhis'ﬁiﬁ‘.’

wamwr; WhaL s the purpose of the circles?

'TWO'clféléBm&fé”Sﬁﬁﬁﬁ.;

? |

mile radius from the pattern area; the other is a two~mile

f’\.

]
-8

These c1rclas are required ex~3

0 - Would you locate for us ‘the area for .

which Tenneco received an order to instltute a fireflood pro-'

A o " Yes. I don't have the exact location,

U}liti

W

0 ,3”[ Now while we're 1ooking at this exhibit,a

One 1sia‘bné:héia**”“

produce f£rom ghé’Seven Lakes Sand £ormagion?kax' -
-




A : Yes, I have, Mr. Steve Hudson of Tennacp
? supplied us hith information to indicate that thev have a fresh_.,i
) ) 4 __waf-sr v..rsali!w _nnars ti'{'.:'lit‘a‘n : - A i
; ) S Z Tt's locdated irn '..V'ectironw 12, 17 North, 9 -I'.’est, 2445?99“-_’?1'0_‘“ e
B e - s “the north”iihé; 2920 feet from Lhe east line.
.8 It's com‘pleted at a depth of 550 to EOO 3
,9 feet; has a total depth of ¢74 feet; is producing 2-1/2 gal—
f v o 10 lons A minute on. submers:.ble pump. Ce 3
S ,‘_u and this is used fox local corx'sumi)”i:ipx.i;:___? ’
M l? Q ~"'}Are you aware of _an'y Ecthér 'fi:‘e“s’h“ water.
o } _;: wel n the érea that-produce from t‘ii‘é Séven L‘ es formation?
PN - R I have no informat:.on on other wells \in :
i ¢ e What is the ‘priinciﬁa’;l'"éi‘:jiii‘féff’iiﬁ":iijié‘f
18 }ahrea from which domestlc water supplies are obtainad? : F{;%
::j: %‘9;?‘; » | - B . Our water supply .;s the Mormson forma~ ﬂ é
20 tion, which is at & depth of about 3100 feet.k Y
21 Q- ' Is the ’Morrz.son formation a‘lsb the
Z source of the water to be used in the caustié pG.antz _
24 a Yes, it is. | |
55 MR. KELLAHIN: If the Eyamimar please, o
‘ 26 | ﬁe have checked the’recorcxs of the State Engineer. 'rhey' do - -ﬁ,\‘:‘,
: 27 “not indicate permits or the ex1stence of any water wells pro-
28 Queing in any formatipn in this area, inq}l\ud_ing the"l_‘enneco : “a




L
‘2 well or the Tasoro well, just no records of it at all,
3 0 Now with regands Lo the Tenneco water
ey 7 Vol ko ho south, He. Crow, uhat if yuipa to that| -
i o é 4:’ 1 QéilvbyAﬁhe implementatiqn and approval of the proposed pilot _
§ 7 project? | :
| 8 n In my opigion;tbere is no risk through E
9 contamination of that particular well fof'tWO reasons.
| 19 . Ome reason ie that we have iéﬁhﬁified
""""" ; - T “' el sEasUNSTIaEY G _Obyoz.nu;xlks Lllb\]‘)J-.L()t ’dré}i— w:.r;x; i"tne V&Eter ST
é 12 ‘well which is- located approXimately‘One‘ﬁile'south offthé | 'ﬁ
o __13 | pi]_ot proie gt S A" e ',‘"“'"":’j T ‘“*"“ 1 ‘_‘é
. 4€77§{A ‘15“ SN Ai>,.,usuilnfhéditir —~tha -i t da-of Suchfsian - ]
Li 16 that it seems hichlv unllkely that the toLal amount of fluid
= . 'if- —welll. hawin4ec ing~willveverrreachwthat“arca.ﬁ rrrrrr ~~~~ W{?rp,ialkiﬁgf
;£s- about flooding at“the most a two-acre a:ga;ﬁnd:ﬁhis Q%il'i§.‘
}?; located app aimaéélifa*milé7~ -y~ _‘ .lb ”‘-
.  ?0}_{: ’ 0. ‘Would you refer to Exhibit Humber Three
v<?lf- and tell us what that exhlbj is? ’
zzj' A Exhibit Three is a tabulation of wells‘
” (éiﬁv _that are 1ocated within a one~half mile radius of the pattern :
'25 area. Also 1ndicated on the Erhibit Two a c1rc1e whlch is
'és labeled one ha1f mile radius.
‘E} ‘i?' - The tabulatibﬁ shé&é the operatbts; well| .-
28 _names, 1oca£ioﬁs, size of casing, depth £Q which Caéing'wasw' 1

TR TR
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set; volume of cement uzed to sct casing: tops of cement wherd

 known; total depth; prcducinq intorval and status in nroducing

>>Uf’ ' formatAons in tho wclln.

ISUUIPUI SR [ S —
4 P .

o LU e Now With regards €6 the tabulat ton of -
- | ' 7" | the existinq wells within tho half mile radiﬁq, in vourmbﬁiﬁibﬁ“””"
8 is therd‘any-risk»that the fluids from the pilot projéct will -
§ - migrate outside Qf the 0110L area and use any of theee well-

ffV“  ’_']": ' e : , 10 bores or wells to have fluids mlarate out of ‘the- ?ore of in~

SRS % PSS EE N O e

Jc\.\,l.uur

e e b T B ol UL W T L S T

';13
- - e Lazoseir
28 Ve

'!

lcw;*%A§aiij“%ﬂé”Wéll” ost in danger

R “-rrom contamlnatlon ox this rlood would be monitored.h'Tney E  ’_~F
‘ arc, in fact, the wells that we will be checking S s

'ff“*'“””“'f””*um"‘j“"f”gwnese areail wells operatea Dy{TesorO?\“””

2

18‘A 'fL A That's correct.

1ﬁ9§'%xf S An&_ydu W§ﬁ1d'be‘ﬁoﬁifdfinéffﬁéSq

A . - That's correct. 'ii;" R
o« amaie

§3jv ;  ‘ o ' L ;fjfl ‘ﬁf‘“*f‘
: 1 A ' ,.kLet me clarlfy that. Iﬂm not»Stating

o
L
o

that we'll monitor every well showr. on the tabulatlon ‘bt
2 1 rather ‘the wells previously indicated..f‘f'!v* _ s ,;f!%'
'27,':,” Q i X understand.‘ In: your opinion is the gy

23 | ‘mohitoring of those four wells adequateftb insure that thg“’;f §”

R T SENTCLSRE PORNERCU N AN DR TR R e ey e . Pl T i
e Y e T A e et i AL R TR O
pte P Al s T ) B SRR
i
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| 2 fluids will remain confined to the arca and will not migrate
- 3 out through any of these other wells beyond the area of the
*I” monitoring? o | | )
*; ES I think that by’monitoring these four
‘;;T D wells plusrthe othér‘factors Snnsidered parti;ninfly the sizeru
8‘ of the flood, the fact that we have a -~ we wil] establish
9‘ pressure sink in the center of the nattern area, will afford
10 us sufficiant security with reqard to fluid migrationﬁ
- RV OH B - e i e e poses O the -{:IJEE
nizii"is it not, Mr. Crow, to demonstrate what remedial action, if
s *-13 an';, will be ifequ;reu in order to nfét"’éét ‘other zoneg in these
=Y " S
e OIISGE WeLLS7
15 ‘
516: A vThat‘s correct,  ;'
-*%~*M“"“'~ﬁ§-'~ : - fﬁ"”""“*'fﬂﬁriyeu Vé”“iikﬁdmfd”ﬁsf“bﬁLﬁwEiﬁibit_;7
»ig Numberx Four.' wOuld you turn to rxhibit Number Five? Would
i5 “you identify that and tell us what it is?
iéod A '_ Exhiblt Five is a wellbore schnmatic
‘21‘ showtng an injectlon well as ve. nronose to complete 1t in the
?Zn fpilot fibdd. It indicates tnat we would set 7=~ inch casing to
zif é depth of approximately 291 feet. It woﬁld be cemented to =
éS the surface. Inside that 7"inch string of ca31ng we would run'p
”26: i a4~ 1/2 inch casing string, which would be cemented to appro-‘
1;23 2y ximately 30 feet up into the 7~ 1nch casxng.
1.28. . That in a case that perforations were
s S Rt e B R S T e )

RGP 4
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pow |
-

“n

28

Cwould be run to the mi point of the per ora+ions at s depth e

‘of 315 feet.

>a11 plugged and abandonnd wells within a half‘mile radlus of
| = the pilot?
ischematics of all plugged and abandoned wells within that

| Would you identify Exhibit rlght for usg?

sitional analfsis of a water qample taken from our water suppT

to be made‘over,an interval of 291 to 321 feet, which would

be Seven Lakes Sand, and that tubing would be setf with a

0 _ Would you refer to Exhibit Nurmbher Six
and Ldentify thet$ o |
‘A TExnibit Six is & wollbore schematic of

a production well. Generally the well completion is ﬁhe same

as an injection well, Lhe only dlfferenpe being that tublng

¢  Okay. Now in compxlanc'”rit“ 'mmlssion*’“’
requirements for an application of th;s nature. have vou

subnitted an applicatlon that shows wellbore schematics of

€5

ﬁ. S Yes, Eyhibit Seven includes wellbore
radius.(‘ . a - : B C o

Q ,' " Let's turn to Fxhlbit Number Eight.

A,  Exhibit Fight is a 1aborator1 analysis

report provided by CORE Laboratories. It reports on a compo-

well.

i ot e e T

S

gt e TR AR




0. Where 'is youf v&ter ﬂupply well?

T AT N e e

/,

?i v“m_”HH‘Izﬁ sorry, I don't have the location. ' -I
’’’’ | e em e pake abose et |
e s B
‘ 8 MR. KELLAHIN: “53-Y is your water well?
9. HR. PARKS: (Ir{audible) ‘
10 MR, KELIMIIN: Here it is.
et ) Q o The_ate;sam_plewao taken ffl:n1_‘yo:1r k B ’
12 ;ﬁatef supply Qéll, which is 53—Y,‘is it? | . \ - E
; 13_ S S A e Yaa. and :{{-'n Aoastad dn mgan;,,;na“na,,,,,ﬂg,m Al
~ 1 e T S e I T Ty
e VESf “the southeast quarter of -~ correction, in the soutﬁwest :
.ié.’ quarter of the §outheast quarter, !
"*417‘7—}“ B T IS Pro ‘ﬁcing ’ix_:f"“‘iir‘al ‘from tnat. we.Ll“""‘*y“f"-"_".’ i
ié_' is the Morrison formatlon at a depth of 3100 to 3200 feet. ,;-‘{‘?f’
;}9  It indicates that tota1 dissolved samples From the sqmple |
;?0_ were 774 milligrams per liter‘r :éx
‘-23 o This is the water: analysis of the water :
122,4 to be used for the pilot? -
24 ) A © That's correct. | -
_ésv  g | Tbb yéﬁ have any ihdicaeion oé:the -?
:26’ quality of the water that now: exists in the eeven Lakes Sand?
H 27 A,  We have no paﬁa on that
23* Q , okay. Fxcept fo;»ﬂhe fact that Tenneco E
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10

1

12

“the feasibility of

v“but by our geologlcal staff

does onerate a drinking water well in —-

A, Yos, wa rocognize that thias is a frash

the preventlon of waste, and the protectlon of cor*elative
rights?

A In my opinion, yes, sir.

& - . ‘In your opinion isvthe fnstellationvéf‘"'m

~a pilot pro;ect of this nature necessary in order to determine‘

:nlanceu recovery of;hydrocarbons from the

Qnunn Takesa Fnrma {-inn?

ke

A Yes, it is. RRE RIS PR

o Were “Exhibits One: through Nine complled

by you or prepared under ycur directlcn ane superVASion?

“B, 1?_ thiblu Nine, whlcﬁ is. the suructure map"

iiof the sand was not prepared under my direction or supervision

Y

.t

'Exhibit Three, wﬁich‘is‘a tabﬁletioh'k"

“of welle within: one—half nmile radius was partially completed

’by myself and partially by our Denver productlon offjce.

wpmss . samasd
Q Have you revie

-WThree to determine in your own mind that it's accurate ana

COrrect»to the best of your knowledge?

.
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A Yes, sin,

0 And with rcqards to Fxhibit Nurher Nine,

ave you studied the aeo1na1 inéwcated on vhat plat and ia i+

A ~ Yes, it is.,
MR. KELLAHIN:
of Exhibits One through Mine.
MR, STAMETS:

s E o P S SRS

" CROSS EXAMINATION

~course of this pfbjécu oxr at the end Ofwlt, the erfect of the:|

rjcauétic‘501Ut on’ on the formation, formafion fluxds, and also

”Tthe naturo of the residues left in the reserVoir?

-7

A © Yes, we will, Part of the project will

’ be to run numerous 1aboratory studies on core samoles whlch

- shou1d provide that information.

'c expect that the re51due that wculd
be left from the caustic material would consist of balcitef

sulfate These are innocuouq materials” which

Iy

and magnesium

'Tare handled in California in the leminqton Flela by using

1them“as landf&lg;]50>we feel there wohld“be“no probiem w#thl

We move the introduction |

These_exhiibits will be. x| o .

RN RN TR S Tt [ S
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28 )

Che residue material.

for this particular informatlon°

“the area of the pilot{proﬁect?

Q - Now, ju@t brlefly looking at, I think 4
“what you've idenﬁified as Exhibits Three and Four,,the welln ;
3

“about a typical waterflood covéring all of the“terfiﬁngfig

)éumm&ry. I guéss it's not Three and Four. It woulﬁfge,ﬁxhibﬂt

~8ide the half a mile circle, that there would be a lot of

.wells which were not adequately cemented ‘or nlugoed, but since

o Okay, and then you indicated you will

- . . el . ; ] .
ho tastinag the walls uposn completien, gathering isformation

on fluids in the reservoir.
A That's correct.
Q I believe you indicated. voun algg would -p-——-

attempt to make deternmination of whether vou've got fluid iﬁ

!’Qc\_t"'(}'ﬂ_ O N R : - et

M That's correct.

o fould Tescro be willing to submit a

nal report whlch outlines “the results of - of these tééts'

A o Yas, we would.-

@ 15 there any shallower ground water in ‘|

A -1t m not aware of any.»

\\f

Three and Seven. It would appear as though ifawefwé:é;#élkiﬁq

iia

ﬁ,’»'

this ie qbing'tqube a smalllvone~a°r¢‘v%19t project, you

d;"&f"""ﬁ—“?éi'éﬁﬁi‘i&:‘}”’: v gl R G BT 8
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would not expect these fluids to reach any such wells, is that]
‘correct?
A No. That is one reason for using the |
'pilb£>d§brdach; We would be able to better evaluate the ef- ,
fect of the pilot on these wells and make a decision at the

.«

-orover time as to whethey the full scale operation would be

feasible.

MR. CHAVEZ: I have just one.

CROSS EXAMINATION

BY MR, CHAVEZY
© .0 _ vnatis the displacement along that | .
fault to the south of the proposed’prbjéét?

A Fr

a4

itvappears the disbla¢eﬁent w;uld be abéﬁ‘lfifty feét_-—;I'm '
4sorry. about Qb‘féet." ‘ / i}jz - SRR ,‘ ': )
0 ~ And so far it's bééh shown'thaﬁ;that;{;

: fgultsggals at the Hospah. 1Is £here’énﬁ_ind{catidﬁTAt~Ai1A
that yoﬁ've seen so far éﬁat the seal is not -- i£ may not B
seal up.at shallower depths? | | |
N EE  '1i don’t have ahyi&ét& tﬁét"W5uia“§Eate

 either way, really.

<
sces e
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~usa to mOnitor Qhé.Wells‘Nos,;Ad qnn 29 that vou gaidmudugwu;

“casing annulus pressure.

) What is the monitoring system you'll

would monitor for --

i Yes, we would obscrve casing:-pressure, -

' o ‘It would be by gauge, I duegs‘~ft,

A Yes, |
oo -~ instead of examining? | -
o * "“ e i
ROTTTTRRAYS Gorwece. T — e S

o - Wthat effect will,'say,’if.your_pré-flﬁéh~is

EN

is -- dian't totally effectlve, what wili'the bresence of theSTi”A

divalent (sic) ions that vou'fe talklnq about havn Bon. vnnv‘ww~ A

caustic flood? What would be the chemical reaction?

" 20
21
22.
»

24
25
26
2

28

;inéffective. The . - the grocess depends upon a partlcular . L
. e A : ‘\
interfacial tension of about a thousandth of a dyn ner denti-';\'ﬂ

meter gquare -~ 0OX pex

process. -

R

centimeter.‘

. Tt's senasitive to h ‘do ncantvﬁtion égy;

LT)

-

caustic material. 'If you go below or above that significantly’ f

you can nullify the effect The'divalent fsic) ions‘can
alter the concentration and, theréfor be detrimental to the'
actual formation of the emulsion wnich‘is'reqﬁirédtih”thls

0. Do you expect any typelsfrpfecipitants'

: T T s i d e L e B Yy b e
S L e R T L et B M VAT S s

) Y Right, it would tené to . render the caustiic

- ‘\'
S
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: the thness? ﬁq

to, say, flood off the formation in'those areas?

A ‘that is possible. The precipitants
might Lo cal:it“’%f‘ﬂﬁé&ééiﬁﬁ'ézlf&ié}* ‘
limestone.

MR. STAMETS: Any other questions. for

Anything further in this case?

our water well and therefor are not obposeo to it,A“

,;0', ldentlfy yourself please, for the recor"~
gL o Co e RO ST SN T _:_:,_ Y. L5
et :‘m*f'””'”"””w'ﬁk, OBL: My name is Glenn Strobl

12

with Tenneco 0il Cdmpany.

Ag mentloned, we do produce fresh water

Affrom a geoloqically correlatable sand in our South nospah

?ield. We do not feel'that this pilot will‘be a threat‘tok

We trust that if thlS or any futuré

f'chemical flood is approved, that our water well will- be safe.

MR. STAMETS: Anything further in thls |

e uaxen unaer aav1semenu.”‘

Ci
o]
4]
a
=T
| i
[
2
U-l

(Hearing concluded.) -

‘may be excused. o L TTIIIIITTLommemboss
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; - 4 I, SALLY W:. BGIb, C.5.K., DO HEREEBY CERTIFY that
; 6 the foregoing Transcript of Hearing before the 0Oil Conserva-

6 tion Division was reported by me; that the said transcript 1

'is a full, true, éﬁd correct recor@ of the hearing, prepared

by me to the best of my ability.
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elify that the foregoing'ls o

; ce :
| do hereby OCCE‘dmgsbm’
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toe Examiner hearing of Case MO " i

19 .
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~Oil Conservaiion Diviston »

AR e e e e R L e SN AR T AR R e 2

o i i A N L T e R L o T i I




PROPOqAL FOR A (‘AIIQ'!‘TC Y AAR e

amvve b AbUA

ot et e e s T

HUSPAH FIFLD [

Tesoro Petroleum Corporation proposes to install and operate a caustic flood

pilot in the Hospah field, Mc Kinley County, New Mexico. The purpose of the pilot

“thé caustic rlooq process in the shallow qaupn'

1. To establish the presence of a mobile o1l phase in the Seven
Lakes sand.

2. To avaluata vaserrody £ fiuig properties and ‘the effect of caustic il
~ solutions on ‘those properties.

3. To evaluate the displacement process in core samples and the effect
of caustic solutions on displacement.

ETInE rcasiuility oL creac1ng produced water.
5. To confirm laboratory findings by pilot flooding.

6. To evaluate the economic feasibility of a caustic flood process
_in the Seven Lakes sand.,

7. To expand the caustic flood proééss'over the fleld area if warranted
by findings.

The Hospah field currently proouces from the: upper Hospah sand of Upper Cre- ",

taceous age.

The shallow, Upper Cretaceous, Seven Lakes sand ‘has not been successfully
tested at Hospah but has produced in the area in the Seven Lakes field which is_
located about 15 miles west-northwest of Hospah. Available core datafestablish
only that a residual oil saturation is'present. The trapping mechanismcis a
‘horst located on the northern plunge of an‘anticline. i_e’sand‘has an:avetage.-
porosity of 0.285 and an average permeability of 270 md as deterﬁined by'éore
analysis. By analogy with the Seven Lakes field, the oil is expected to be gas“.d-

free and to have a gravity of 30.5° API.

Cores of the Seven Lakes sand in the pilot area had an average oil satura—-

S 5 157 ) ofwzltl’pércent.' It is expected that this saturation has been affected by

the flushing of the drilling tfluids used ead” that the in-place oil saturation is

g somewhat higher. If the actual saturation is as much as 30 pertent the initial

oil in'place would be 650.3 STB/acre-ft. A caustic flood might be expected'to‘

produce 25 percent of this- residuai"il*or 162.6 STB/dcr¥e-f¢, "This represents
2 potehtial of 766,000 5T5 of oil from a-fully developed project.

The following procedure describes the iuscallation and operation of a min14

‘pilot flood project to test and evaluate the caustic-flood process for the Seven

Lakes sand. ‘he sand occurs at a depth of about 300 feet. The pattern is a one-

'“acréWﬁofmai”five;spot‘consisting‘Of"onewproductioﬁ”well and four injection wells.-

Tesoro operates the fiald as_the Hospah Sand. Unit waterflood. SRR




tiﬁe oen&ral procedure is.

1.

3.
4.

52

6. ]

Drill, core, and conplete a production well in Seec. 1-T17N-ROW at
the location described (see Exhibit 1), Core the interval of
interest (30 ft) and preserve and freeze the core for laboratory
analyses.

t oo

-'l

- XY

ity and nature of produced fluids. Sample any produced fluid
laboratory analysas. R T

& S22

iio
V
or

mrr ’-4

Drill, core, and complete four injection wells at locations 147.6
ft from the ‘production well at the locations described (see Exhibit
1). Core the intervals of interest (30 ft each) and preserve and
freeze the cores for 1anoratorv analvsea. S

Conduct pressure fallcff tests of injection wells to determine

injectivity of each! Stimulate wells as needed to remove any well- P
bore damage. Run a production log over the sand interval to define

the initial injection profile.

Install surface facilities required to 1ift, treat, and store the
produced fluids. ‘including pump ing unit, flowlines, free-water ,
knockout, and other oil-water dehydration or demulsification equip-
ment as needed.

and softening facilities as necessary, and injection pumps and
lines.

" “those

7.

Inject a softened water pre~flush into the four injection wells.. .
Chemical tracers will be injected during this phase to investigate

9.

iu;

11.

A one-acre pattern has been selected for the pilot to minimize the time required

“fiush slug.  The pre-flush will ‘consist of approximately 13 000

bbl of 1.0 percent by weight of sodium chloride (NaCl). The esti~-
mated injection rate into four wells is 172 BPD with an ianjection
pressure of 60 psig. The estimated pre-flush’ injection period is

n i i e L

) 2!5 wWoOnCnsS.

Inject caustic slug into ‘the four injection wells. Chemical
tracers will be injected with the slug to observe breakthrough
.patterns and times. Periodic injection profiles and production
profiles will be taken to monitor changes in vertical eff*ciency.
The slug will consist of approximately 26,000 bbl of 0.1 percent
by weight of sodiom hydroxide (NaOB). The estimated caustic slug
injection period is five months., : "

Inject caustic-brine solution into the four injection wells. The
solution will consist’ of 0.1 percent by weight of NaOH and 1.0 per~
cent by weight of NaCl. Approximately 51,000 bbl of the solution

: will be ‘injected over a period of ten months.

Injﬂction wells will be acidized as needed to maintain injection
rates.

During the pilot test period, laboratory studies will be conducted
to investigate the entrapment and entrainment mechanisms of caustic
flooding. Tests will also be made to determine the methods to be
used in dehydrating the produced emulsion and in treating the pro~
duced- water for reinjeotion.

' ° L - .' ! - B . B
to evaluate the process and to limit the field area affected by the injected fluids.

If one-half of the injected fluid is lost outside the pattern area, only'two ecree

of the field would be swept; This repreSents an everage radial distance of 295 ft

1 test “quip“”‘“- and” tesi prd OUuUTing we 11 to escavlisti produe~ T

from the production well. The nearest existing wellbore is Hospah Sand Unit No. 13,

which is located 482.5 ft from the proposed production well. The casing annuli of .

wells offsetting the pattern will be monitored for pressure'changes or other

-2-




wul take necessary action to prevent wellbote communication with other sands. This

would Include squeezing the affected annulus with cement from the Seven Lakes inter-

val to the surface.

The source of the injeccion water supply 1s the Morrison fomation at a dep*h

of 3,100 to 3,200'fp. This sand 1s currently supplying fresh water for injection

into the upper Hospah sand. A typical water aralysis is shown b)} Exhibit 8. The

Qg . A 4o halfnrnd & st fan  Lasn b combomne Lok amnleradn 4o . nwvadla S
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LIST OF EXHIBITS

PROPOSAL FOR A CAUSTIC FLOOD PILOT -

~ HOSPAH FIELD

s BEeloe

Type Log (Well No. 55)

Wellbore Schematic, Caustic Flood Injection Well
" Wellbore S’chématic,ﬁ Caustic Flood Production Well

. Wellbore Schematics of All Plugged and Abandoned Wells Within a




POSED ONE ACRE PATTERN o ]
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=
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Production well '330 ft from

tl~

of the NE 1/4 of the SW 1/4 of Sec. 1-T17N-ROW.

Injection well 225.6 £t from the west line and 225.6 ft from the north

1ine of the NW 1/4 of the NE

Injection well 434.3 ft from

he NE

iine 6fi:he I"i/4of”

. Injection well 434.3 ft from
line of the NW 1/4 of the 'NE

Injection well 225.6 ft from

line of the NW 1/4 of the NE

west line and 330 ft from the north lime

1/4 of the SW 1/4 of Sec. 1-T17N-R9W.

the west line and 2256ft from the north
1/47of “i:Aii_é_AS;W;‘fi_/“?l» of Bec.” 1—T¢17N-R'9‘ﬁ'.w
‘the west line and "43'4;13 ‘ft from the notth
1/4 of the SW 1/4 of Sec. I-T17N-R9W.

the west line and
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Company_Corporation

Tesoro Petroleum

]

CORE LABORATORILS INc,
“Peteoleum Keserve Iin yineering
DALLAS, TEXAS

WATER ANALYSIS

wd} Name Water sﬁm:;_ly well

Page 1 of

File_._ IWTL-7117

ﬁ.lmplcNo L

-1 Mg

| ‘ e

uﬂluﬁluh[uﬁ[nn :m]:iuln'ull"m[uinr.uk]l’iiu!ﬁu]un[ail‘a ..‘u[niqm:p'n.‘|u".. ‘

N meanmIuogp[u;gh;ﬂqlpyglulnlunuluu mh ' Iy

) 1 ‘ Cl #Illlllllllllllillllxm! IIII[HIIIHI![II]I]IIII lll!lllll,l!lh'llllfllﬂ """””!””!“"!"}l l”f’”llh[llli I’ll!l[lllllll;'.ngilulg}u“ llll'lllll""llml"" mw"w”lmllmw HCO. :'i‘

rm]uu,‘mi}lmlum j

Vlmum 'u g | L.

: iii]i_t’!‘l{lliﬁllllli un]uu[uu]unllm m[rm[uu!mi]nn

, o A S Hospa jand
Formation __Mopryson_ —Depth__3/00 -32050 Samplcd From. unit 53
Aum“m_ I .Fl;ld County State,
Date Sampled.‘ _Date Analyzed 3 1_.1.-.:“ — _A_n,,a!ys}..‘ — RAL == ,
: 0.9993 @ 60° F.
Total Dissolved Solids 774 mg/L calculated Specific Gravity__0. 9965 @74
Resistivity 9» 09.7_,_.,ohm -meters @ . 14._°F. _measured : Hydrogen Sulfide__absent :
B . I PH.?..._O..S.-_\ -.7&._:1“. | . A ” -
* Con;q.uumt; mgq/‘L . mg /L, Constituents ‘meq/L } mgll s
- Sodium “10.19 234 7 " Chloride - 0.27 9.7~
CI.ICIWH 0.24 o 4, 8 7 '8|(gfbon3tc 7 3 51 . 214 v V'
Magnesium ¢.03 0. 4 - Sulfate , ‘6 12 294~ {Ga
‘Tron v 0. 01 0.33 v . G;bon;ge' 0. 57 , 17 v
Barium R 0. 0.,. 0.0 J(Gm'.) ) iiydroxide 0.0 ‘ 0.0 -
7
, 20 RN [} 5 0 . 10 15 | 20
lo N_( ""l""l"“l""l"" unlmqnul...‘ {o i gt i '”l""l""l""l"" ulmvlnuinnllmw iy | ) g .mllm a 10

5504 ‘ l -
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* All analyses except iron determination performed on a filtered sample.
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~ 1 i 3
2 CaTlnext Case 7070, _ | |
_ 3 MR, PADILLA: Application of Tesoxo
V P 4 ‘Petroleum Corporation for a bilbt caustic flodd pfdjéét;
- N L . S

‘McKinley County, New Mexico.
S - MR. KELLAEIN: I'm Tom Kellahin of Santa
Fe, New Mexico, appéaring on behalf of the applicant} and I

have one witness to be sworn.

T 21 T T oy o A
s e e TRAVIS CROW, ..

22

23

25
26

28

24

"1 Being called as a witness and beinag duly sworn upon his oath;.

A

© testified as féllows,‘to~wit;

DIRECT EXAMINATION
:;EX'MJ=?KE;LAﬁiﬁ;' } ST
0. ;Would*you please state yourréamé:anﬂ
vjdcgupation?- o |
A;; | My name is Travis Crow, Reaérvdir En-' 

7

gineer for Tesoro Petroleum Corporation.

0 o Mr.*CrQWjUHaVe you previously testified |

before the Division as a reservoir engineer?

$

R Y S MA - T Keawsa ~L
;7 B nGy & Qv [SOREIN

I3

Q. Would you explain for the.ﬁxaminer when

e P S




N T _-A,A—-—l-————m—— T T T T T T e - ———e ~A—
2 and where you obtained vour dearee? S —
3.
A I recelved a Bachelor of 901ence degree
el o B S S - S - IR ‘
‘ in petroleum englneerlng from Loulslana State Unlver51ty, ]
_ ») . ~ - T )
B R 6 January of 1960
) 7 0. _Subsequent torgraduatio. where have |
- '8 you been emploxed, either as a petroleum engineer or as an
/Y9 engineer specialiéioé in reservoir engineering?
10 A, I worked as a pipeline_engineer for ;
AjilwsiQTexas Eastern Transmlssron Corporatlon from 1962 to 1965 5
12 - - b
- I worked as a productlon engineer and .
13 , ‘ L = ' ‘ i =
SarnTey - regervelir anginesr. fo“ﬁCbil’C;* pquGLdCLUu IrDﬁf“?bo"turoggn'
14 ' . , T
1969. - g
I_S a it SO e o loliall E
16 I WOrked as ‘a reservolr englneer for
17 | core Laboratorres from 1969 through 1976 and have since been;_fl'
;1&; employed a8 a reservoir englneer for Tesoro.
_19" Q Pursuant to your employment as-a reser—;
- 20 voir engineer for Tesoro, have you made a study of the pOSSl—~ )
21
brllty of lmplementatlon of a pllot caustlc flood pro;ect in’
22 ‘
the Hospah Fleld in McKlnley County, New MeXJ_co'>
23 _ S
A Xes,:I have. ‘ ‘ e T
24 SR o
25 0 And pursuant to that study have " you oree_
2 pared certaln exhibits?.
27 A Yes, I have.
28

' MR. KELLAHIN: Ve tender Mr. Crow as an

R T A
ey g AR S e i




,,,’l,__‘,,_“ _ e - RS = =

- - ;
7777777777777777777777777777777 ] B _/’zwrm_expert reservoir englneer. - I —
o 3 o | - MR. STAMETS: The wVit,r‘;e,s,s,is,tccnsrideﬂx‘fedj .
77777777 T f qualified. - R
o C < T
;m_ _ B : ¢ [ 0. Mr., Crow, we have presented to the Exa-
S N N 9 niner a written summary outlining the -~ in a genera} way,
8 thejprcposed caustic'flood pilot,prcject; and then in'your
9 package of exhibits and testlmony is a list of the exhibits
10

followed,/then, by Fxhlblt Number One. 1'd like tb direct

your attention to Exhibit Number Oneiand befOre we go intc‘

H?have elected a caustlc flood pro;ect for the Seven Lakes Sanh
'formatlon of the Hospah formatlon.
And‘giVe US a:general bverelifpictufe’

of the dlfferent types of pllot progects you've studled and

*fwhy you h ave selected thls partlcular one.

exh1b1ts I state that the objectlves of thls progect Ls to

establlsh the presence of a mobile 011 phase in the. Seven‘

and the effect of causiic solutlons on those propertles, to

D .'

effect of caustic solutions on displacement; to evaluate

A - Yes. In the summary that precedes theﬁi

Lakes Sand' it is to evaluate the reserv01r fluid propertlesfl

evaludte thé‘diSplacement;prccess in'cOre'Samples,‘and the» E
vth

feasibility of treating‘produced water; to cgnfirm 1abcratory’

- > v 5 £l sLa e T et
0 B s Dy AT ey T

i




T ' ‘ findings by pilot flooding; to evaluate the gconomic feasibi-

W

lity of a’caustic flood

: prccess in the Seven Lakes Sand; and
‘ 4
o o ] B Lo T8 n){!(‘anﬂ the oangrio €1, -

A

g.;f;;j» LT , ;:7::5 ' 6 warranted by findings.

7 And considering the Seven Lakes Sand
8 | ‘for oil recovery, we found that there>wé§ nqugy§§9n¢g<toj§uhﬁﬁ

9 stantial}y suppert the idea that there is a mobile oil phase

preéénﬁ, We:recdgnize the poésiblllty*that,there is a mobile

Oil'pﬁase présent and that thiswas not déEerminéa ihfourtc6re

rlushea by the

*afiiiiﬁg”fiﬁiaé;

‘So *he only. data we have-indicates &~ |
16 residual oii‘saturatidn. We fée% like we should aitectjdurl”'
17 effort; toward recoveringa reéidﬂal”dil1sa£u£&tidn“rathét

18” than a mobile oil saturation -because of the llkethood that

.19f“ no mobile oil is'present. QWe»con51dered other types of ter—

PP e

- tiary projects. -Foruexfm“le;‘we buua;dered’a aycellar (sit)*
'péiymer‘flééd,'gﬁt’determinéd that the economiés of»sudh a : ey
" £lood would not make that type of érojeét feasible, |

WeVC6nside£edia thermai’b;ojéét[ibut RK
"we felt that the 16w‘Sa£uf5tibh*of 6il égét erekpé¢t t6 fihé

26 in this sand would preclude- ‘that’ sort of. operatlon,

'_ 27 | lliwfm‘jm‘rw>”‘A“ ) For thls reason we dec1ded that the ;

28 caustic’ flood might offexr. us the opportunlty to recover resi-

FETIPRERIn U SIC Rl A S TR e e o

R ek e e
- TR R A PNE S R RS S el

i 5‘*3’;:!»'“—;:;av S
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—3——t— . ) |
T B IR S . ? e

dual oil and still retaiﬁxa\xather low cost forxr the project.
3 .- . - T e o v
, 0 Would you describe. generally the 'geo103: N
Of the Seven La.lges Sand 1n i‘hp 'lln'ncnﬂ, ,,,,, Hegr)ah fcrm:ti nint}:c—« R ~

area of the pilot?

: . 2 / A Yes, may I refer to Exhibit Nine?
ey s ;M_ S - I Exhibit. N;ne is a structure map ohow1ng
91 the top ‘of the Seven Lakeq Sand The project aréa is located
. i 10 in Section 1 of Townshlp 17 North Range J:)l

rtﬂwest.Quarter - correctlon, in the northeast

_quarter ofltheKSOﬁfhwestgqﬁhrter of Section 1. The reservoir

efallyvmekes up the Hosgaﬁj?ield area.
/ This is a fine grained SandStehe:withg

slight calcium cementatlon, por051ty of 28~ 1/2 oercent- perme—‘i

W
ar

£,
<w

Yity of about 270 m'llldarcles,“average,

Would you i r':len ify for us the linss of. [

3

fault that éréssféﬁraagﬁ'ﬁﬁiS“area?' |
A Yes. Diagonally, ruhning from northéaSt L
to southwest across Sectlon 1lis a fault wh;ch is’ downthrown' ;

 to the Soﬁtheggt.v e e e s ke

Running across the northwest corner of i

r > R
the sectlon LS a‘tentatlve fault downthrown to the northwest. ';v,g
R O AR B
Thls is the horst structure that I described earller. %
"""" T ‘ ; :
. SRRRTE T R SRR i s




- - 1 T [ e T ST T e
1 8_
—~ e
2 . ™o -the Southeast of the pro;ect area is
e T T a graben. We feel that the fault separation between the grabad

and the horst x,l;t"

'7;:?““”1.m5;;;jMAMMWM -

y e
7
8 project?

» 9 At

Exhibft-Number”Ohe?’

s
o

A

quarter of Section l,

chosen this particular location at which tc install a pilot

locatlon thhln the fault block was selected to prov ide us a

max1mum of area w1thout interference w1th other wells which .
are_p. pwggipg;in_the“fieid;mthat;is;gwegffiea ﬁn;stay;away_,TTJﬁw

from' prodiictive wellbores.

We also felt that by placing fhe patterd
near the faﬁlt, this would étovlde‘os a oettain aﬁount of
”oohttol-over-fluidvmlqration.  |
) | ;Q'- Would you direct. YOLY,é.* ntionr'o

Would you 1dent1fy the pattern to be used
for the pllot Dro1ect, lncludlnq 1dent1fv1vg for us the locat1
_of those partlcular wells?

| Yes. -

‘of Sectlon One, belng the northeast quarter of tne southwest

section we've illustrated a l-acre normal S-spot fiood ﬁattern;

Would you explain to us why you have

L
Yes, We dc have some indication. that . .- 3
F.

Exﬁihit‘One'illﬁstrétes é.i/iéﬁh‘

\\ [ ‘:, PR e
Townshlp 17 North Range 9 Wes*
In the northwest eorner OI that L/ 'h'

G,

e et e g v et
TR T RS R B
¢




R e R e
e T T T T -

both from a north line and from the west line.
most well is located 225,6 feet from the corner of that 1/16th
section.
-.gvm~m4fwr”w-J*g“”“'”“f"uo you nave “any partlcular order to the
”.the'exhibits we'ihdiéate_thét’a‘genefai procedure.will be to _

' drlll, core, and . complete a productlon well, 1nsta11 test

1 cdmpiétewthe four injection wells; and to core those}wellg,jas

conSLStlng "of one injecticii ~~.or correction, of one productiph_w;“

well, located 330 feet from the line of that 1/16th section,

In addition there are 4 injection wells

i

located at the corners of the flood pattern. The northwestern

Q , Do you have an estlmate at thlS tlme,

Mr Crow, of the antlclpated 11fe of the pllot project’

h Yes. We anticipate that the pilot would

drllllng of the five wells 1dent1f1ed in the pllot progect’

A © Yes., In- the brief dlscu351on preced1ng7

equlpment and test that partlcular well to drlll, core, and '

s

well. ST

Q@ wWhat is the depth of the éévehfnakes

A : The‘dépth.variesﬁ We“éxpect at,thisik

f:pézﬁicﬁlér'iocatibh that welshéuid.see,thﬁwgénd,at about 300 |

feet,

Rt b Sl o




T T 1/‘!

o S - P Sl : ' 10 . i

. ¢ ma st 15 the gross thickness of this | |

- 3 sand? l

» ';’{\ o ' . A  If I can refer to Exhibit -~ what is _I

tii;;j S W_f‘yiqrt-"m-wwwwwm Z >Wgﬁe eXhibitdof theptype 199? Exhibit Four? | I
| ) | ; ' !.Exﬁibit'Four is a type log taken from -

S 8 Well No. 55, which offsets the pattern approx1mate1y a quarter

of a mile to the northeast. It shows that we exoect the sand‘

to have a gross thlckness of about 40 feet and a net thlckness.

.0 ‘-wouig yOufdescribe‘for usothe>genera1
,,,,,,,,,, procedures of-implementing the;éiiﬁt‘P;bjééﬁ*éfﬁéfft%A‘wellé :
e e i | “
A Yes, Again referring to the description

provided with the exkibits, following the drilling of the

weils”we woﬁid test each»of'the‘proauctidn and injection wells|

'

to. determlne thelr product1v1ty and 1n3ect1v1ty

S : . We would recover any produced flulds for

iéboratory studies, es well as cbfés»for 1aboratory stﬁdies.‘
We wouid'instali sufface;facilitiee‘re— 

qulred to lift, treat, and store produced flulds, 1nclud1ng

pumplng unlt, flow llnes, free—water knockout, and other 011-’
water dehydratlon or demulslflcatlon equlpment ‘as needed

We would 1nsta11 caustlc vbrlne 1niect;on

i
.facilities;gsopply water treating-and softening facilities, 4]
j!

N T N




é~~;-“f"~ e 4 ? < : Once the installation is complete, ve
: , "f{A,f : would begln the 1n3ectlon of a softened water pre-flush lnto : i
;TiTMMN“ - m‘fv‘f“—%Afﬁwi‘v ; the four injection wells. The pre- flush vould consxst of ap~ ‘ I
e T , proxlmately 13,000 barrels of 1.0 percent by welght of sodium |
8 chloride. This would be injected into the four wells at a
-~ *r*i' , | 9 "tofal iate of about 172 barrels per day with an injection
z - w0 | W

pressure of about 60 p31g

ey Griiakesiie g

Wnat's the purpose of the pre-flush

---In Lhe uau5u1c flood process it is ne-

SRR 51

cessary to remove any diviliniidﬁs(sib)gwhichmmightf@é;??éﬁeéf’”

- in the reservcir. These are generallyicalcium'or,magnesium

ot
SO
o~

17' 1ons. The softened water would have these partléular Lons

i

18 removed and would tend to fluShJOut'any»naturally100curring

19J :ioﬁsstOm“tHe'reservoir. Tﬁis”is -~ this is due to the :aCtl

20 ‘ Athat these d1v111n (sic) ions would be detrlmental to the

2 . : | st |

: é ogeration of‘the flood ’ ‘ ;'*, |

22 0 i Are _you famlllar w1th the pollcy of the

24  0il Conservatlon DlVlSlon llmltlng 1nject10n pressures’f‘
'fzj;’}_r" S A Yes, I am. - '

26 ‘ 0. ’ And do:you‘anticipate{that you!1lrbgu(

27| 4ble to comply with the policy of limiting injection pressured

28 to no‘greéter'than'O.z psi per foot? |




ot
N

A, AT this time we anticipate no problefis
with that.

0 All right. After the pre-flush process

is éombiéted, describe for us generally the volumes of caustid

to beinjected intoc the formation,
a In texms of total volumes we expect to

inject 9100 pounds of caustic material into the formation

‘auring the caustic 51dg phase. This would be, agéin, as 1o

FOllOWlng the caustic: slug we would

_inject a caustlc brlne Solutlnn ‘“*“"ehe;feur>iﬁjectionfwelis;*

Thls solutlon would con31st oﬁ one tenth. of,nno pegggnf,ﬁym;x,«.

i welght of sodlum hydrox1de afd one percent by welght of sbdiﬁﬁ.

chlorlde, and would con31st of approx1mately 51 000 bxfrels

we wduléiinject dﬁriné the pre-flush and during'thé édustic ,

brine slug a totial of 224;000:pounds of sodium chloride.

0 ' Ydﬁf'Exhibit'NumbéxfOngisﬁéhsfﬁhﬁtfﬁng;-i“

A Thét‘é correct.

0. Do you have any estimates at this time




i S
e i o L 5 o )
i . e |-
S e - _ R
e e R U . BT T -
i

1 ‘as to the number of total acres that m;yrbe affected by the
2 pilot project?
A -+ We have designed our injection volumes

B o A assuming that we might flood a total of two acres.

B T S : s g o e e e
TS L . Of course, if breakthrough occurred moxe

rapidly than we -- than the design, the affected area would

8 be less.

9 0 Can you identify. for us the procedureé

10 ‘that could be implemented to monitor the pilbt’prOject'to )

11 ,»e,,,fassureuthat +he. by
A . Yes, we have two procedures in mlnd

... | _One would beAphat at the tlme of drllllng the productlon and
14 ] “

,,,,, ,15_
16. fresh water. »If there is no productivity;'or:if thefpreductiﬁ
17 v1ty 1s low, we would expect thls to ke an 1ndlcat10u that

18 thlS is a static aqulfer rather than a dynamlc aqulfer. AR :

19 N el K,'During“thEMCOnduCt‘df thefpilot'wef

20 ;'woulé, _n,additibhg,mbniﬁor4eeft§ibfoffset'weile ff@m;?hef
‘piio£1erea; ebserve the'caSiﬂg;pressﬁfe;iﬁ;efﬁerffd’See‘if‘Ah
ahy éhanges indicate that the 1n3ected flulds may‘be reachleg S

these particular wells. At the time that we- observe any eﬁimr

TR S A e e . . s . e ST renega
. TR B TR = BATE T

W ';¥k L 7 s




C e
A

' auouc tnat.

. 14
movemgnt’
A, We have no indication that it is moving

in this area. In fact, our records indicate that when Well

5J was drilled a test was attempted and no production was
made; however, in other parts of the formation in other areas

thexe could be aguifer dynamics.

‘which is the large plat, I'd like to ask you some questions

[

R. STAMETS: Could I ask one question

_on_ Exhlblt One before we move on?

You re talklng about. monltorlng offset
producers. Which’wells on Exhibit One would be mohitored?

,EA >0kay, I.may have,indicated prqduéers,:T

bUt in fact on the eXhlblt there are two producers Whlch we
can use, We;1 No. 13 and Well Noq 39. In aadltlon there arej 
tWO 1nJectlon wells, Well No. 60 and Well No.i947“?ff1A' o

MR STAMETs- And those wlll be moni-

%

tored as well?

A - Yes. .
o . | MR. QTAM?TS Thank you.
0 Whlle we're looklngvat EXhiblt Number
‘One, you' ve'éﬁ;"i‘S‘rE'actuélﬂfootagerlacaticns;an-t“e:§latg
" H;we' those locations been surveyed in? ‘

o Tf you'll turn to Exhibit Number Two,  |..___

o




_ N - . . & e e o e = [ SO SO
B - —..—Some locations-have beed SUILV yea an

| say within 100 feet. - .

from the plat due to terrain problems, ’

0.  When do you anticipate héving the actual
surveyed fbotages a&ailable for the Division?

A That informqﬁion has been requested to-

day. I 3o not have a time: shonld be within the near future,

I assume the order will contain the approval of: the wells at

s

particular footage - location.

e MR, STAMETS: How about approximate "

MR. KELLAHIN; Fine, I point to the

‘problem because they're being sutveyed ‘now and they may vary

slightly from those indicated oh the exhibit and we would-not -

“want to get ‘locked into an oxder~that‘didhft’h&Ve soﬁe“fléx;;g

.

,;Qiiiiy; or at least hold the order unti]l we could survey the

locations in and give fou‘ﬁhose_numbers, |
o MR; QTAMETS: Okay . ’Tesoxoiownsiall'ﬁﬁg

offééé aéreage, dQnF£ £he§?») ﬁ o -
| MR. KELLAHIN: Yes,

MR. STAMETS: Okay, either do-that or

@ .. -Will that do it?

AL, PR g I - SR RS URIErioll BN
P o = ISR F T T - - . .
~ise ) .

. R R
ECTROER P 12 RRCE S
Db Bl WA '}‘_

SR LR

R




o

- P
S tained'on Exhibit Two?

A, : Yes. Exhlblt Two is a 1ocat10n map

~

8 showiﬁg the general field area of Hospah'Field; It indicates

9 | units outlined as the Upper Hospah Sand Unit, which Tesoro

i ... 10 | operates; thé South Hospah Sand Unit, which Tenneco opetates;

'; 1 the Lone Pine Dakota "D" Unit, which Tenneco operates; and
.| I'm not sure, but this unit may be shut-in at this time.
13 | _ o
T ’ ‘0 Whatls the purpoge of the gircles? B

‘A Two circles are shown. One is a vie~haly

3%

16 mile radius from the paEtern area;*the”ofhereis avtwbémile . {"‘ii

17 | radius from the pattern area. These circles are required ex-

18 ‘hibits for our testimony.

19 o R : Q. '~ Would you locate for us the area for

. ?9 which Tennéco received an order to institute a fixéflbed‘pxo’ '
. ject in Section 127 = R B
22 o ' ~ '

- A Yes. I don't have tha ‘exact 1ocat10n,

) ' ‘ } ‘but'it‘is located in Sectlon 12 w1th1n ‘the Scuth Hospah Sand

“ql

% | ‘ 0 Now while we're 100k1ng at thls exhib i o PR

";ijf; Mr. Crow, have you been able to 1dent1f any w ate;“wellsfthagge,”_w

produce from‘tbe'seven»Lakes Sand formation?

T T i A s o
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_ 1 ) 17

> | “supplied us with information to indicate that They Have a fres

r=4

A | water well operating within the South Hospah Sand Unit area.
-It's located in Section 12, 17 North, 9 West, 2445 feet from
the north line, 2920 feet from the east line.

8 It's completed at a depth of 550>to 600

9 feet}bhas a total aepth of 674 feet; is producing 2-1/2 gal-

s

L S 10 lonsta minute on submersible pump.

Q- '~ Are you aware of any other fresh wé#er

A © I have no information om other wells in

that sand.

17 o 0. . What is thevprincipal'aquiferhin,the

18 area ffom théhidomestic water suppliésrare»obtafhéé?
19 | ) A o Quf.Watér subply'is the M6riis6nfforma—."
420:; tion,'wbiéh,is at a depthjof about 3100 feet, |
| : 0 ~Ts -
A Yes, it is.

MR, KELIAHIN: If the,EXaminer please, .
‘26‘  we have checked the records of the State Enéineerw They dbA
27 | not indicate permits or the existence of any water wells pro='|

28 | ducing in any formation in this area, including the Tenneco




well or the Tesoro well, just no reéords of it at all.

o — — Now with regazds to theé Ténneco water

‘»{Wi well to the south, Mr. Crow, what if any risk is'posed to that

well by the implementéfion and approval of the proposed pilot

- project?

~1

A In my opinion there is no risk throu§h$

,contamination of that particular well for two reasons.

One reason is that we have identified

at 1ea§t’two faults separating the pilot

i

area with the water

g Lot

well which is located apprdximatelyTbne mile south of the -
_pilot project. e

| 1n addition, the pilot is of such size
t£§£ i£u§éé$§’£igh1y unlikely that the total_amoﬁnf{qg flﬁiai

‘we'll be injecting,wiil ever reach that aiéa, ‘We'rg ta;kiﬁgi’
éﬁout fio;ding at the most a two?acre area:aﬁd‘£hié wéli\ié

‘located approximately & mile away.

o Would you refer to Exﬁibit Number”Thfeev 1>
- and tell us what ‘that exhibit is? |
| A .; Exhibit Three'is é’tabu1ation of wglls‘:
>”tha£'are located within a one~haif‘mile'radiusLof éhe,pattefh'
. area. Also‘ipdicated on the Exhibit,wa'a circleAwhich'i;v

labeled one-half mile radius.

The tabulation shows the operators, well|

names, locations, size of casing, depth to which casing was




is there-any risk that the fluids from the pilot project will

:_; _je_Ctj. Qn.?_ L A L s;_i, A,:;,;:,_,,_,:; s e e e S T P

~that we'll monitor every well shown on the tabulation, but

rather the wells previously indicjted.

formations in the wells. .

0 Mow with regards to the tabulation of

the existing wells within the half mile radius, in your opiniocn

migrate outside of the pilot area and use any of these well-

bores or wells to have fluids migrate out of the zone of in-

A I think the likelihood that that would

occur would be very low. Again, the wells most in danger _ __

 from c&h{aﬁlhaﬁiéhwamiﬁiémfio"d'QEﬁTEfbe*moﬁfEGréal"WThéy"”W1‘mﬂmf

are, in fact, the wells théf WeqéiliTﬁébcﬁepkin;:un
0 aThese are‘éll Welis»opéééfeéibyirgggtgjli
A Thatls’correct. | | | 7
e 4 Agd you would be monitoring these‘
wells? “
A Eﬁat‘s‘correcgf

A Let me clarify that. I'mfﬁot>stating 1

"9 . I understand. 1In your opinion is the |~

monitoririg of those four wells adequate to insure that the

[




. DO ——
P 1 20 | _
T e ~2—1" £1Uids Will remain confined 1 to the - e;;;M;;;'will not migrate
3 out through any of these other wells beyond the area of the
e | memitoringz
% - - .:A e A ‘I think that by monlteylng these four
7 ~wells plus the other factors considered, particularly the sizel
8 of the flood, the fact that we haﬁe_a ~- we will establish a
9 pressure sink in the center of the pattern area, will afford
i ' o | us s suff1c1ent securlty w1th reaard to finid miavakion. oo ool o
T | 1 | ‘g . In fact one of the purposes of the’pi;ét; -
g . 12. is it not,5Mr. Crow, to demonstrate whet remedial*édtion, if
13 ~any, will be required'in order toiprotect'otﬁer 2onesfin these
e Ty 4 3 . :
s offset wells?
T ”713'"'“" R A, That s corlect.v
47| - 8 . mowyou've talked to us about Exhibit |
;gm' 18 Numbér Feur.; WOUIE you turn to Exhibif'ﬁumbef five? Weuld’
Zt§~ 19 | you 1dent1fy that and tell us tht it is? | é
i;’ 0 A Exhlblt“Flve is a wellbore schematlc - 'i
?? 21 shbWing‘an‘injéctioh well as we propose to complete it in the
?2 pilot fiood. it’indicateS”that we would set 9;inch'ca3ingit§
zz afdepth of approximately 291 feeﬁ, It WOuld‘EeHCementedfto
25 the surface. Inside that 7;inch_String,ef‘caS?ﬁg we_wouldéxeh , Z
2% a 4-1/2 inch casing stfing, which.would be cemented tO”apéro«» é
T 27 ximatel y 30 feet up i;to the- 7+iﬁéi;casi1g

J

|
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That in a case that perforations were |
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19
0
21

requlrements for an appllcatlon of thlS nature, have you

~ the pilot? N - e

to be made over an interval of 291 to 321 feet, which would

be Seven Lakes Sand, and that tubing would be set with a

packer at a depth of 276 feet above the injection interval.

0. Would you refer to Exhibit Number Six
and identify that? )
A Exhibit Six is a wellbore schematic of

a production well. "Generally the well completion is the same

..as an injection-well, .the only differerice heing. that tubing . |

would be run to the mid-point of the perforations at a depth -
of 315 feet.

o Okay.

submltted an appllcatlon that shows wellbore schematlcs of

Now -in compllance With' Comm1551on'7"

b

all pligged and abandoned wells within a half mile radius, of | ..

A Yésg,Ekhibit‘SeVen.indlddéS*welibpre?’

.fSChematiCS Of'all plugged énd ébéndoned wéiis Withinjfhat*' :
radiu$;  | | ;
0 ., Let's turn to Exhibit Number Elght i

Would you 1dent1fy Exhlblt Elght for us? i;
<A Exhlblt Elght is a laboratory analysis %

report prov1ded by CORF Laboratorles. It reports on a compo—’ ;

, 51tlonal analy51s of a water sample +aken from our water sﬁAﬁiQif,f
‘well. ;
3
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O ... - Where-is Jour water supply well?

A I'm sorry, I don't have the location.

I would ask Mr. Parks about that.
{_l’_'”, ;“”““”;*'3 e | ‘ a - Say again?
| | ' MR. DARKS: 53-Y.
8 . ‘ ‘ MR. KELLAHiN:‘ 53-Y is your water well? -

9 ) MR. PARKS: (Inaudible)

N . T
'MR. Kﬁi&?ﬂIN: Here .it is,

11

12

s

water supply well, which is 53-v, is it?
3|

o AL T Yé@}“éﬁa“if‘s‘1ocatéa*iﬁ”§éctibﬁ’3€‘Iﬁ“w S

: the southeast quarter of -- correction, in the southwest
S 52 B L e S - : RERERY e
k16 | quarter of the southeast quarter.

= Sl T - P AR R s R

s

‘.

| - mhe producing interval from that well |

18 | is the Morrison formation at a depth of 3100 to 3200 feet.

419 Tt indicatés that tbtai_diésoived sampléé'ffom the §émp1e»ﬁ,,
were 774 milliéraﬁs pér liter.
| 0. | | This is the watef aﬁaiyéis 3f‘tﬁé waﬁgrf
Lto;bé'used-fdr the pilot?
A "wThat!s cbrréctQ

v R 0 Do, you have any indication of the = - | . .
-4 S : . - e, . B .

PRt N

A26v quaility of the water that now exists in the Seven Lakes Sand

"2 . A We have no data on that..

2 , e Okay. Except for the fact that Tenneco

e
Ch s i WS € A e
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A

the prevention of wiste, and the protection of correlative

Seven lakes formatJ.on'> B

by myself and partially by 0ur;Denvef7prodﬁétiOn offica..

e s - ; N;§"‘ -
does operate a drinking water well in --
A ‘ Yes, we recognize that this is a fresh
water sand. o
0 In yourwopinion, Mr. Crow, will approvall-

of this application be in the best interests of conservation,

rights?

A In my:opinion, yes,

sir. .

‘a pilot project of tﬁié*natﬁre necessary'iﬁ orderito"determine:

the fea31b111ty of enhanced recovery of hydrocarbons from the

h; " Yes, ituis, -

Q: , ‘; Were hxhlblts One through Nlne comp;led

by you or orepared under your dlrectlon and superv1s10nf

of the sand was not prepared under my dlrectlon or superv1sron,y

but by aur geologlcal staff
Fxhlblt Three, Wthh is a tabulatlon
of’wellSQWithin one-half mile radius wasfpartially cdﬁ@létéaff

o Have you rev1ewed the tabulation of

A Exhibit Nine,‘Whieh"is the»strqcture ﬁaﬁ,

Tatgtey e Pt Ll L ey et e

il

'Threeftb'détéimiﬁé“iﬁ”ydﬁrfowr mind rhat itle accurate and o oo
S T . . 5

. ) /

correct-to the best of your knoWledge?’ :
:

Lk ke : Nosbavis Ve et ,

, ,

:

:

5

'i

L ‘

o o {
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2 A ' Yes, .sir.

3 0. And with regards ;o Exhibit Number Nine,

:’ have yeu studied the geoloéy‘indicated on that plat and is. it

¢ true and correct to the best of your knowledge? ,

”7 . ‘V - A Yes, it is,
8 _ ‘MR. KELLAHIN: We move the introduction
9 of Ekhibits One through Mine:

MR. STAMETS: These exhibits will be

_admltted

) .
DV D . CMAMERC. ol
Al 2 TLUNe AL T . N L e &

;course of thls pr03ect or at the end of 1t, the effect of theﬂ |

caustlc solutlon on the fovmatlon, formatlon flulds, and also

the-nature of the‘residues leftf;n the reServOIr?,

A, -aYes we Will,v Part of the pro;ect W1110fvf

o

be to run‘numerous 1aboratory studles on- core samples whlch
_should prov1de that 1nformat10n.

We expect that the res1due that would
be left from‘the'cauétiefmaterial would consis;‘of celgite

ahd magnesium sulfate. These are innocuous materials which

“-aré handled in California in the Wilmington Field by using

them as landfill, sc we feel'there;wouid”peuno problem with

Mr Crow, w111 you determlne durlng thef o

s e N e Lt LR e s
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Q

A

Q

attempt to make

motion --

the residue material.

be testing the wells upon completion, gathering information

on fluids in the reservoir.

Okay, and then you indicated you will

That's correct.
I believe you indicated you also would

determination of whether you've got fluid in

_Would Tesoro be willing to submit a

final report which outiiﬁes the results:of ——kbf these tests

for .this particular information? i

the area of the;

A

Q

Yes,

wefwould;

Is: there any shallower ground water 1nv

‘ealot progect°
I'm not aware of any.

Now, Just brlefly looklng at, I thlnk

what you've 1dent1f1ed as EXhlbltS Three and Four, the weli

It would be Exhle;

summary.i I guess it's hbt Three and Four.

VThree and Seven. It would apnear as thou éh’ if wer were talk1n(~"j

b Losdcal waterfliood cov ; =S R S S L SRR
—about a & PLC a WalerL100a CO3 33 OO CCEX DL eOTY TR

side the half a mile c1rc1e, that there would be' a lot of

"f’wells whlch were not adequately cemented or plugged, but Sanekaf

this is .going to be a small one-acre’ pllot prOJect, you

NS e R A e T s L £ s F o - I Tape e e LT
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o ' - - 2 would not expect these fluids to reach any such wells, is that
correct?

TR h ‘ A No. That'is one reason for using the
pilotkapproach. We would be able to better evaluate the ef-
‘fect of the pilotvon these wells and make a decision at the
proper time as to whether the full scale operation woulé»be

8
9 | feaéibie(

10 0 _ MR, STAMETS; Any other questlone of ‘th

MR. CHAVEZ: I have just one.

<

CROSS EXAMINATION

BY MR. CHAVEZ:

17 | . o ;g o What is the dlsplacement along that

VigiltfaUIt to the south of the proposed pro;ect:'>

19; - A From the structure map, Exhlblt ﬁfné’

zqt ‘th appears the d-—SPlacement/wouldl be- about flfty feetfee I'm

| ’QOrrY, aboqt 90 feet. : ' L
@ And So‘fer.itvs been shoWn £hét'£ﬁat

faultiseals at the Hospah. Is there anyvinaicétion;ét all

{d
in
(0]
]
3
n
(6]
i
{v
(b
o
o
[+
i+
i+
o
1D
]
[})
b

Fhnt wvAnly

S e B S B

' . . . en B o2 ey v mmm e i Mo [ [ I S g UA
27 - - : - A - I-don't have any data that would siate

SNy

28 either way, really.
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18

20

21

22

23

25
26

28

S R e R AR R R o
% w;‘»: »,,4,«;3_‘,_‘25_'_;%_}\;_1,

"would monitor for -~

divalent (sic) dons that you're:-talkiig @bout have on your

|
19 |
" caustic materiéll If you go below or above that significantly]’
'ybu can nullify the effect. The divalehtf(siC5 ions can

~alter the.concentration and therefor be detrimental to the

27 | process.

1) What is the monitoring system you'll

use to monitor the Wells Nos. 44 and 39 that you said you

A, Yes, we would observe casing pressure,

casing annulus pressure.

0 - It would be by gauge, I,gﬂess —

A, Yes.

A ' That's correct.

K What effect will, siy, if your pre-flust

is -- isn't totally effective,fwhat willythe'preSence=of ﬁhege; “'

5

céustip flood? What would be theacheﬁiCai‘réaétion? N R

A . 'Right, it would tend to render the caustlic '

ineffective. The -- the process depends upon a particular
interfacial tension of about a thousandth of ‘a dyn per ééﬂti-]
meter square -- or per centimeter,

It's sensitive to the concentration of

actual formation of the emul'sion which is required in this

¥ e e e . S B

0 ' Do you expect any type of”precipitahtS'

L
it S - LA o 2ok haR S
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17

18

20

21

2.

23

24

28

28
to, say, flood off the formation in those areas?
A That is possible. The precipitants
rlmiéhf be calcite or maénésium sﬁlféte; which is essentiaily )
limestone.
MR. STAMETS: Any other questions for
the witness? He may be excused. .

Anything further in this case?

MR, STROBL: My name is Glenn Strobl

-

il
e
gn
=1
@
€
C
Q
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Q
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7

As mentioned, we do produce fresh water

Bt o B e L e e Ea e i e e A e T i e R e L
’ rxrom av gtele_ca‘J..Ly correLatctaple sana in cur south “Hospan

19 |

% |

7 |

.Field. We do not feel that this piiot wiii be a_thréat to“.

_our watex well and therefor are not opposed to -it.. . ... = b

We'trBSt that“if this or aﬁy'fﬁture
;éﬁémical flood'is apprbved,‘tﬁat éur'Waﬁer‘ﬁeiliﬁill’bévs§£é:
- MK. STAMETS: Anything fﬁfther-in*tﬁis‘
case? | \ |
The case &ill be tékeq;pqder,édviSEmépt;
vl A

(Hearing concluded.)

i

o R ;és;r_‘?»;,\t;;-&wa‘&, TP P S T ]

prpae s P

_Identify yourself, please, for the record:....
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13

)
16

17
18

19

21

.is a full, true, and correct record of the hea¥ring, prepargd

by me to the best of my ability.

CERTIFICATE

I, SALLY wW. BOYD, C.S.R., DO HEREPY CERTIFY that
the foregoing Transcript of Hearing before the 0il Consexva-

tion Division was reported by me; that the said transcript

gighe_,fqgegbing .IS’,‘. I KRS
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“a complate reford of fhe procesdings i_n~-a =
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STATE OF NEW MFXICOO&CONQFNAHON[MWQON

SANTA FE
DEPARTMENT OF pERGY AND MINERALS

OIL CONSFRVATION DIVISION =

. IN THE MATTER OF THE APPLICATION OF

TESORQO PETROLEUM CORPORATION FOR

APPROVAL OF A PILOT PROJECT, INCLUDING
WELL-SPACING EXCEPTIONS FOR INJECTION Case. D0 Do
AND PRODUCING WELLS, SEVEN LAKES SAND

"OF THE UPPER HOSPAH FORMATIONS, HOSPAH

FIELD, MCKINLEY COUNTY, NEW MEXICO

o e

Ll

 COMES NOW TESORO PETROLEUM CORPORATION,. by an
1ts attorneys KELLAHIN & KELLAHIN and anplles to the’ Oil
Conservation Division of the State of New Mex1co for ap0r0v31

of a pilot caustic: flood project for the Unver Hoqrah

_formatlons of the" Hospah Fleld McKlnley COunty, New~Mexlqof

and in support thereof would show:

1. Appllcant is the operator in the Upper Hospah
formatlon of the Hospah Fleld McKlnley County, New Meiico,f

1nc1ud1ng Sectlon 1, T17N, R9W NMPM,

2. Appllcant seeks to 1n1t1ate a pllot caustic flood

project in the Seven Lakes Sand of the Upper Hospah formatlon

at a location in Lhe NE/4SW/4 Section 1, T17N R9W NMPM

herelnafter set forth

3. The Hospah field is now in its later stages of

secondary recovery by waterflood and applicant proposes to

determine by the proposed pilot project the feasihiliry of .

a tertiary recovery project by the use of a caustic flocd,,!s..?.]l

. process. Attached as Exhibit '"1" is a plat showing all wells .

in the area.
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4. Applicant proposes to drill feour- injection wells
and one producing well within a one acre area to a depth
sufficient to penetrate the Seven Lakes Sand of the Upper

Hospah Field at the following locations:

(a) Productlon well 330 feet from the west 11ne ;
and 330 feet from the north line of the NE 1/4 of the SW
1/4 of Section 1, T17N R9Wf

(b) InJectlon well 225 6 feet from the west line

WP SESTCE o

i \_ut: Dlw J. 4 OL 1

Tl TR Y TR UTALGNY i avoh vk

1/&“6f'£ﬁéf§W“i/4'of Section 1,'T17N, R9W.
(C) InJectlon well 434, 3 feet from the;4égtf%tﬁfziilmtjﬂ-tf

“and 225 6 feet from the noth line of the NW 1/4 of the NE‘

1/4 of the SW 1/4 of Sectlon 1 T17N RO o oo
) Inj ectionﬁwellw434:3~feet:ffdﬁfthe'wesc”fiﬁe,,"W“*“

and 434.3”féet.froﬁ~the north line of the NW 1/4 of the

o .

NE 1/4 of the SW 1/4 of Section 1, fl?N,’R9w.

t(e)‘ Injection well 225.6 feet from- cneﬂﬁestﬁﬁihé Ee
and 434.3 feet from the north line of the’ NW 1/4 qf<the’NE
1/4'of'the SW-1/4 of Section 1, Tl7N, ROW.

5. In accordance w1th Rule 701 of the Rules of the New : ffg
Mexxco 011 Conservatlon Dlvxsxon the follow1ng EXhlbltS are :ﬁmw
attached and 1ncorporated hereln by reference C |

{a) Exhibit 2: Plat‘shbeﬁg“tﬁé[Iﬁééfi@ﬁ’bf‘the !
project and all other wells within a two mile rad{us.
(b) Exhibit 3: A tabular summary of all wells with- :
;
in a one- ~half m11e radius. ﬁ
_{e)  Exhibir 4: . A-type Log (Well No. 55) B R
(d) Exhibit 5: A Wellbore Schematic of the
proposed injection wells; 3
3
E
J
|
1

h e L AL Y




(e) Exhibit 6: a Wellbore Schematic of the

proposed producing well;

(£) Exhibit 7: Wellbore Schematlcs of all pluoged

and abandoned wells within a one-half mile radius;

6. The injection of the caustic fluid will consist of

0.1 percent by weight of sodium hydroxide in solutlon with

water and will be LnJected at pressures below that ‘required. -

ure tne conflnlng strata.,

\

two years: from- commencement.,

4

8. The proposed piloet will be‘limited to the Seven
Lakes Sand of the Upper Hospah Fleld at an approx1mate depth

0f300=5 O“feet“

9. The petable water utiliZzed’ Jn the area as well as

SR

th¢x source water for this pilot prOJect is in the MorrlsOD

formatlon at a depthvof 3,100 to 3,200 feet.

water analysis- is attached as Exhibit §.

10!1 The proposed pllot prOJect as outllned 1n Vxhlblt
9, attached hereto w111 not present a+risk of contamlnatlon
of fresh water sources in the. area, ﬂill not impair the
correlatlve rlghts of others. w111 e in th bee intere sts
. of conservation, wiil décérmiﬁé“ﬁhe'féaéisilify of a'éé¢9tic

of this'formation, and will not cause waste.

WHEREFORE Applicant "seeks aDproval for thls appllcatlon
“for a pilot caustic flood prOJect in the Sevel Lakes Sand of
the Upper Hospah Field, McKinley CoUnty,

but not limited to authority to:

(a) to approve the drilling ahd'spacing of the

7. The proposed pilot project has a poténtisl life of

New Mexico including




proposed injection wells and'producihg well at the proposed

location;

(b) to approve the proposed pilot project; »

(¢) grant such additional authority and approval

aé may be required to implement the proposed pilot project. | ;

(.‘ *f

KELLAHIN KELLAHIN
S . i Al 7;_“__,,,,,,,;,;,,A,,M:_,-;e;_‘\ﬁ.-;._,w- / L ol

\ H

~
: ~ By: b \J\(r
) 7 : , W. Thomas K¢llahin _ ,
T Santa Fe, New Mexico 87501
~ (505) 982-4285"
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~PROPOSED ONE--AGRE PATTERN -
SR .39

Tesoro Petroleum Cdrpor‘atio‘n;,'

 HOSPAH FIELD =
McKINLEY COUNTY, NEW MEXICO
LOCATION PLAT

' : ' PROPOSEG CAUSTIC FLOOD PILOT
i . SEVEN LAKES SAND
3000 2000 102 0 sod
‘ t‘:, .’—A ———h e s |
8Y: TRAVIS CROW |DATE: S£PT 1920
Exhibit 1
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‘MC KINLEY COUNTY, NEW MEXICO

TYPE LOG
(Well No. 55)

SEVEN LAKES SAND
HOSPAH FIELD

Exhibitc 4
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TESORO PETROLEUM CORPORATION
WELLBORE SCHEMATIC

CAUSTIC FLOOD TNJECTTON WELL

SEVEN LAKES SAND
"HOSPAH FIELD
MC KINLEY -COUNTY, NEW MEXICO

4-1/2-in. casing:

N T? f. '
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o - : ‘ E
"A" neat. P - . :
_ fﬁ ;l,
(X 8
‘e 2
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5 v R
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. Ly P ’ . ‘ 0“{. A '.‘; k - . v'
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neat. ' : 41 {8
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336 ft
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' | ‘ CORE LABORATORILS. INC, :
TIPSR DTSN : PYIXP- PO T3 T -;mrcrno
T e e DALUAS . TEXAS -
WATER ANALYSIS K ‘
Page 1 of - 2
File IWTL-_?II?
Teaoro Petroleum
Compm,-_.@,?_!‘?_qu}}i‘on - \Vcll Name _ Water supply WEH__“ e’ Sample'No. 1
' ‘ , _ Haopah, gand -
; Fé“‘:.:’c::_ A T o e S Gepin h_:’-.’..__.___’__:s_.é_qQ_ 'nmplcd From unit 534
' L(n.;ation;.‘: : : Ficld . -County _______Stalc
CDateSampled ¢ DsicAmiyred _3~11-T0 " apg RAL _
, : | 0.9993 @ 60°* F, 'j
Total Dissolved Sofids__ 774 mg/L calculated Specific Gravity___0. 9965 @ T4 "F
Resistivigyﬁ.;.1).9_.7~-__‘ohm'r’nctcrs @14 _°F _measured . - Hydrogen Sulfide__absent
T . PH.9:05 @ 76 -y _ ,
7 * Constituents meq/L ., mg /L . Consii:ixcpls meg/L mg-b
Sodium " 10,19 234 Chloride 0.27 9.7
Calcium ’ 0.24 4,8 Bicarbonate 3.51 214~ NSNS
- Magacsium 0.03 0.4 Sulfate 6.12 294 (Grivy
Iron - 0.0 0.33 _ Carbonate - 0.57 17
Barium " 6.0 0.0 (Grav.) “Hydroxide 0.0 ¢.0
/’ E
_ - 2o 13 lO 5 5 10 s Vyéo B
lo N; jruping ‘I [} jrosprnary { "“l""l""l".""'" lllllllllllllllllllllllf a fo

iﬁiji‘iﬂ[liiijli"iifﬂ zx"ltc'o,"' 1

PR

* All analyscs except iron determination petformed on a fi

ltered sample.
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R m)\l':\ll FIELD

Tesoro Potroleum Corpnrntion proposes to anCAll and operate a caustic flood

pilot in the Hospah field Mc Kinley County, New Mexico.

is to evaluate the fea81bility of the caustic flood process in the shallow Seven’

Lakes sand. The objectives are:

Y. To establish the presence of a mobile oil phase 1in the Seven
Lakes sand. .

2.; To evaluate reservoir fluid propertiee and the effect of caustic
.solutions. (on thosa. priéhartiag

3. To evaluate the displacement process in core samples and the effect
of caustic solutions on dlsplacement.

taceous _age. Tésoro operates the. field as . the annqh Qend 521

.free and to. have a,gr__ity.cg an

e S S ST S  TER s b i e RSN EETEEE S orae POPIPY F
: JAC VI - U

. - T s uaELS LIl ;.._....,.-.._—..,_..J ERR S S 4

5. iT confirm laboratory findings by pilot flooding.

6. To evaluate the economic feasibllity of a caustic flood process
in the Seven Lakes sand.

7. To expand the caustic flood process -over the £1e1d area if warvane ad
hv findinoa .
o

The Hospah field currently produces from the upper Hospah sand of Upper Cre~ ;

IR

The shallow, Upper Cretaceous, Seven Lakes sand has not beén”SuccesSfully
tested at Hospah but has produced in the area in the Seven Lakes field whlch is

located about 13 miles west northwest of 'Hospah. Qvallable core data estahlish

‘only=that a residual o1l saturation is present. The trapninz mechan sm is a2

O

horst locoted on the northern plunge of an‘anticline. The sand has an avefage

porosity'of 0.285 and'an'average permeahility of 270 md as determined'by core

analysis. By analogy with the Seven Lakes f:eld -the oil is%ékpected‘to be’ges_v

O,n
nr

4 ¥ .
Ve, La

Cores of the Seven Lakes sand in the p110t area had an average oil satura~.

tion of 21.1 percent. It ic expected that this saturation has been atfected by

the flushing of the drilling fluids used and that the in~place ojl saturation is .

I

somewhat ‘higher. If the actual saturatlon is as much as 30 percent the Ihitial
oil in place would be 650.3 STB/acre-ft. A caustic flood might be e%pected o

1Bfacre-rt;”’lhls represents_

a potentlal of 766,000 S1B of 011 fron a fully developed project.

The f01low1ng procedure describes the installat1on and operation of a mini-

pilot flooa progect to test and evaluate the caustic-flood process for the Seven
Lakes‘sand. The sand occurs at a depth of about 300 feet. The pattern is a one -

acre normal five-spot consisting cf one production well and four injection wells.

The purpose of the pilot




; H .
[ R SO,

e 8. Taatdll surface

“The general procedure 1s:

1. Drill, core, aund conplete a production well in Sec. 1-T17N- R9w at
the location described (sce Exhibit 1). Core the interval of
interest (30 ft) and prescrve and freeze the core for laboratory
analyses.

2. Install test equipment and test producing well to establish produc~

,,t(\y-(ru _and natarva..of- ;}b‘nlln.h ad €ludda, oampw @iy produced Fluid

'“wf9?,1§b°ra§0ry analyses.

3. Drill, core, and complete four injection wells at locations 147.6
ft from the production well at the locations described (see Exhibit
1). Core the intervals of interest (30 ft each) and preserve and
freeze the cores for laboratory analyses.,,ﬂww_

4
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injectivity of each. Stimulate wells as needed to remove any well~
o bore damage. -Run a production log ovér the sand interval to define
- the initial 1n3ection profile.

0 facilities ;rpmured o 11ft . treat. .and_s ore the
produced fluids including pumping unit, flowlines, free-water
knockout, and other oil-wafer dehydration or demulsification equip-
ment as needed.

Bl

6. Install caustlc—brlne injection facilltles' supply water treating

. and anl‘an‘ino Fnr-*ﬂ'n'*lar: as. mnnqcnrv- and 1“3‘:0!—1’\“,“ i —~al L

- rulru ana

lines.

7. Inject a softened water pre~flush into the- fourx: inJection wells._,
o \nwmxeal tracers w111 be inJected ‘during th1s phase to 1nvestigate
’x;usn SLug. The pre—tLusn wiLL cons1st of approximatel" 13 000
bbl of 140 pexcent by welght of sodium chloride’ (NaCl) The esti-
mated injection rate into four wells ‘is 172 BPD with an injection
pressure of 60 psig. The estimated pre flush ‘injection period is

2.5 months: :

8. Inject caustic slug into the four injection wells. Chemical
tracers will be injected with the slug to observe breskthrough’
patterns and times. Perlodlc injection profiles and production'
profiles will be taken to monitor changes in vertical efficiency
The slug will consist of approximately 26,000 bbl of 0.1 percent
by weight of sodium hydroxide (NaOH). The estimated caustic slug
injection period is five months. ' -

2. Inject caustic-brine solu ioi into the fougﬂgnjectlon wells.» Tbe e e i < e
solution will consist of 0.1 percent by weight of NaOH and 1.0 per-
cént by weight of NaCl, Approximately 51,000 bbl of the solution
will be injected over-a period of ten months.

10. Injection wells w111 be arldized as needed to maintain injection
rates, o

‘*'iI;WWDurlng ‘the p110t fest perlod laboratory ‘studies will be conducted
to investigate the entrapment and entrainment mechanisms of caustic
flooding, Tests will also be made to: determine the methods to be
used in dehydrating’ “the produced emulsion and in treating the pro-
ducet’ water for reanection.

A one-acre pattern has, been selected for the pilot to minimize the lee required
to evaluate the process and to limit the field area affected by the injected fluids.

'If_oneéhalf of the injected ‘fluid is lost eutside the pattern area,'only two acres

.

of the field would be swept. This tepresents an average radial distance of 295 ft

from the production well. The nearest existing wellbore is Hospah Sand Unit No. 13,
which is located 482.5 ft from the proposed production well. The casing annuli of
those wells offsetting the pattern will be monitored for pressure changes or other




‘evidence of influence by the injectéawfluids. If such evidence is noted, Tesoro

will take necessary action to prevent wellbore communication with othef sandg. This

would fnclude squeezing the affected annulus with cement from the Seven Lakes inter-

val to the surface.

L The soutce of the infection warar swply fo the Noreison formation st a-depii
R e e T e e . R . e e i R
ot 3,100 to 3,200 ft.- '»This sand is Cur{?ntl,x,,_sEP,p_lX1Bg;,,,,freSh_Uater,_ﬁpr,.i{njen!_'{nn,w, e n
‘into the upper Hospah sand. A typical water analysic1s shown by Exhibit 8. The
Seven Lakes sand is believed to contain fresh water but no analysis is availabie: )
) . £
SN 1 - i‘ - - = - -
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N R _ IN THE MATTER OF THE APPLICATION OF
o | TESORO PETROLEUM CORPORATION FCOR
e el R - APPROVAL_OF A _PILOT. PROJECT, INCLUDING R e
- WELL=SPACING EXCEPTIONS FOR ' INJECTION “Case__ DO 70

AND PRODUCING WELLS, SEVEN LAKES SAND

LA ATAA

OF THE UPPER HOSPAH FORMATTONS, HOSPAH - ST B
FIELD, MCKINLEY COUNTY, NEW MEXICO |

R e e s ol

*att ueyb KbLLAHIN & KELLAHIN and aDplles to the 011

~>Conservat10n DlVlSlon of the qt,_e of - Nnn Mexico- for approva

looa- pLUJELL ror the Upper - Hoqneh

formatlons of the Hospah Field, McKlnley County, New Mexico

’»and in support thereof would show:

1. Appl ﬁL 1s ‘the operator in the Upper Ho»pah
formatlon of the Hospah F1e1d McKinley County, New Mexich,

lncludlng Section 1, T17N ROV, NMPM

: 2; Appllcant seeks to 1n1t1ate a pllot caustie f]o

at a location in’ the~NE/48W/4 Sectlon 1, T17N, RIW, NMPM

hereinafter set forth.

'3.”LTHeDHbSpah fieid‘is now in its later stages of

: ‘seCOndary recovery by'waterfloqd and applicant‘prbpoées to

determine by;the’propbsed>pilot‘project the feoacibilit

Fh

.a'tertiary recovery project by the Qée'of a CauetiC’flood
process Attached as Exhibit "1" is a.plat showiﬁg'ali wéll§

1n the area.

ol

g

: |
1

1

!

project in the Seven Lakes Sand of the Upper Hospah formatlon

IR




'jsufflcient to penetrate the Seven Lakes Sand of the UDDer

4.  Applicant propqses to drill four injection wells

and onefproduc1ng well within a one acre area to a depth

Hospah Field-at the following 1ocat10ns:

(d4) Production well 330 feet from the west line

/4 of the Sw‘_:if;mfﬁﬂiwd

|
2
B
,...l
\.

(b)  Injection well 225 & frecTiom the west line

~

'and Azb b feet from the north 11ne of the vallé oé the NE

1/4 of the SW 1/4 of oection'l, T17N, ROW,.

PRI S P USEE. T
LA Lo WCTOULU -~ LA
and 225.6 feet from the north line of the NW 1/4 of the NE
1/4 of the SW 1/4 of Section 1, TI7H, RSW.

<

:(J)' aneCtlon WeI "534 3“feéc fron‘the'neétuline R
and 434.3 feet from the north line of the NW 1/4 of the

NE: 1/4 of the SW 1/4 of Sectlon 1 T17N, R9V.

I

- (e) InJectlon well 225, 6 feet from the weét lina. _

and 4343 feet from the north" 11ne of the NW 1/4 of the’NE

/4 of the SW 1/4 of Sectlon 1, T17N,‘R9W;

©5.0 Iﬁ accordance w1th Rule 701 ef t“e.uuies of the Ne

‘ .

T

'~Mex1co 011 Censervatlon D1v131on the’ follow1ng Exh>bits are

~attached and incorporated hereinxby reference:

(a)  Exhibit 2: Plat ShOWlng the location of the

7'pr03ect and all other wells w1th1n a two mile radlus ¢

N

(b) Exhibit 3: A tabular summary of all wells with-

_in a one-half mile radiue; .. .. . ...

r

2

(c) Exhibit 4: A type Log (Well No. 55) o

{d) Exhibit S Wellbore Schematic of the

.o

o’

proposed injection wells




e

(e) Exhibit 6: a Wellbore Schematic of the

proposed'producing well;

SURE R ';,.f" [

ILL oS ;JJ::LCC';LA;T:::uLyo;D;LUW Citat chULLeu"H

to fracture the confining strata.

7. The proposed pilot project has a potential life of

two years from commenicement.

8. ihe proposed pllot w111 be 11m1ted to the Seven
Lakes Sand

of the Upper Hospah F1e1d at an approx1mate depth

“6f'3oo;soo feet.,

. 9. The potable water utlllzed in ‘the area as well as

the source water for this pilot progect 1s in the MOIYISOD

formatlon at a’ depth of 3 100 to 3, 200 feet. Avtypieél'

water analysis is attached as Exhibit 8.

10. The proposed pilot prOJect as outllned in Exhiblt

9, attached hereto, will n preseut a risk of contamlnatlon

“of fresh-water sources in the area, w111 not impair the

cnrrelatlve rlghts of others wxll be in the .best" interests

of conservatlon will determine the fea31b111ty of a caustic

100d of this fo rmatlon “and will not cause waste.

WHEREFORE, Applicant seeks approval for this application

for a pilot. caust Project in-the Sevel Lakes Sand of

the Upper Hospah Field, McKinley County, New Mexico including
but not limited to authority to: B

(a) to approve the drilling and spacing of the




proposed injection wells and producing well at the proposed

location;

(&4

. (b) to approve the provosed pilot project;

(c) grant such additional authority and approval
as may be required to implement the proposed pilot project. A

KELLAHIN KELLAHIN
/,

AN
W. Thomas K
P.O. Box 1769 » .
Santa Fe, New Mexico 87501
(505) 982-4285 ... ...l
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TESORO
Hospoh Sond Unis

bt

.{)_m

Tesorc Petroleurn Corporation’

. HOSPAH .FIELD'
MCKINLEY COUNTY ., NEW MEXICO
LOCATION PLAT
PROPOSED CAUSTIC FLOOD PILOT

SEVEN LAKES SAND

3000 2000 100" © sod
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BY: TRAVIS CROW | DATE: SEPT. 1980
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b
B
Operator  Wal M iiame
Tesoro HSU 28 - NE=-S;
Tesoro  HSU #9 Nl-SE
Tesoro HSU #13 ) _mm z
Tesoro  HSU #11 SE- zi
Tesoro . HSU #11-Y SE- z;
ﬂmmowo HSU #3€ mm-zz
W ﬂmvowo HSU #2 ; SE-NY
Tesoro  HSU £21 SE-M
Tesoro  HSU #84 . SE-NW
Tesoro HSU #61 S =N
Tesoro HSU #596
Tesoro HSU #24-A wa-zm
Tesoro HSU #52 _m: ~NE

We!

mmn

Sec
Sec
Sec

Sec

Sec

.mmn

Sec

Sec

_.1—-' USRS C OIS SUPDOFIE

1
1

-dwz 9i

-ng g

~17N-9Y

7N-Gu
uuz -9W
-uwz-mz

~17M-9W

~17N-9W

~17N-G4

r.wz qu

=17N-84

dm,fdﬁs,s.d\m HiTe of sxoUOMmafsznnaam:,zmﬂ&w.«w g
m»nndn@ﬂ@wwmmamaﬂ Cement Teal  Producing | Pr \$nmdmw
«szcx.,,¢m<Qecam Top”. Death H:nwW<m. mow:ﬁﬂﬂon
22" 10sx  sirface 1578' - P& A -k
, 1833 50sx 13007 c | ”
“om a7 10 sx- surface 1570'  1535'-70'  U. Hospai
hL 1535" 40 sx 13500 S T
0 22 15.sx - surface 1551'  1530'-61' U. Hast
T4 1830 50°sx 13000 T ,
22" 12'sx surface 1550 P &°A -
_ 1522 50 sx 280" ,
8.5/8" 73" 60 sx  surface 1563’  1538'-63° U. Hospa:
51/2% 1838 150 sx 590"
172" 18570 50 sx 1250' . 1565' . 1557'-65' | U. Hospe-
' §5/8" 1528 75 $x 1340'  -1576'  1528'-76'  U. Hospat
i 1547' 40 sx 1360' 191" 1547'-85" V. Hospar
50 70 50 sx surface 1574'  1536'-74' | U. Hospar
4 172" 1536" 120 SX 879" o hmaumnc_n
7" 54" 35 sy surface 1715'  1632'-58'  U. Hospe!
H4n/2n 7 co. 50 s 1220" (Injection
g 5/8"  3p2" 200 sx © surface 2730' . 1514-42' _ U. Hospak
51/2 . 169" 140 sx 268" - o W
5 3/8 1512 75 sx 190" 1552'  1512'-52' V. Hospan
7 1514" 50 sx 1330° 1526' . 1514'-26' U. Hospar
M smwcpmn Summary of ALY Wells.
| Within a One-Half Mile Radius
| ,_ om wﬂowo m@ qumnnuos_zmwwm ;

N




nell Name

i'esoro

i

lesoro

eLoro

—t

280ro

35070

Tpsoro

HSU Tmm

Wells uithi

/

.r
Locatlion

I
i

SW-NE Sec 1-17N-0M

“Casing

N Vamamna

M

<injection

DN

Hells.

L Cemant

Tota

“Producing  Producin
Forras

Strings

mma;,

51/2n

. N:.
4 1/2"

- Too

“surface

mcsznm
150"

Denth

1551""

- 1636"

mrw\mz

13 3/8"

- q m\.m:

1523

201
33177

1200"

@mcwﬁmnm
Mmmaoou

“:

10"
N N-

dmw\._

..4
1L
]

IRE

moumx

12 sx
45 sx

- .1340"

surface
1320

_ :

| Lo
CHSU #67 | SE-NE Sec gfng-wzg
- " | .
HSU$23 L Wi 7 Sec g 17N- mk
| SF Hurst #1 M-

HSY #51 NH-NE Sec Qvngyoﬁﬁ
HSU £12 NU-NE Sec di_wy-@
HSU # NE-M4 Sec 1-17N-04
HSU £4Y NE-N Sec 1-17N-ON
HSU #6 NE-NY Sec 1-17N-GW
HSU #22 NE-NA Sec 1-17N-94 |
HSU £5 NE-NY Sec 1-17M-9

St

N_.

1611

,Mwwo,mx

1400

1570"
17852

1535 -5

. 1546'-64" U,

‘Intervel

IomDv.
AH:umnﬁHo:

1528'-704 " U. xQMan

,v_m A , ==

1576"
1580"

1532'-76' .
1535'-80' U

8 5/8"

5 1/2%.

1
N..

N:

~h=
6 5/8"

747

. 155¢"

. No-
1538

ymmu.

mo.
Hmob.

s

o IV SRS RS

,wmo SX
150 sx

.wmm‘wx,

A

.;gm $X
MNm SX

surface
620"

‘surface
1230!'

1360"

50!
1300!

Tabular: mcsamnw of All Wells
Within a One-Half Mile Radius
of muovommm Injection Wells

1595°

1604

1552" =65

1556'-81"  U. Hospa*

1538°-82'  U. Hospa

1553'-95'  U. Hosp.

U. IOmnmw

-
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WATER ANALYSIS : «
Page 1  of 2
e ' File . IWTL-7117
Tesoro Petroleurn ) S e Co i
Compm)_cqrp_d_{‘_‘noﬂ‘___%,______._h \Vcll Name _ .Vatcr supply Wﬁ!l__.._.____ Sample No. 1
) S - - Hnnnah aAand .
Formation __Morryson — Dcplh BQ_Q.__B_Q._QQ_ _q___bampk-d From unit 53&{
Localit;n_ Ficld -County State -
Daic Sampied . “Date Aml)zcd 3-11-71_ _Analyst____RA] :
e 0.9993 @ 60° F.:
Total Dissolved Solids T4 _mpsL cale ulated Specific Geavity = 0, 9965 @ T4 °F.;
o Resistivity 9. 097____ohm-meters @7‘_1-_1’!' mcasured A Mydrogen Sulfide__ abaent
<ot ' pH.9.05 @G _ 76 _IE .
“7* Constituents “ meqsL mg‘_/l.v Constjtucnts meq/L mg.-1.
- Sodium 10,19 234 Chloride 0.27 . R O
Calcium 0.24 4,8 Bicasbonate 3. 5_1 214 ,
Magncsium - 0.03 0.4 Sulfate 6.12 294 (Grav.) -
’ ]f‘on - ) Qa 01 ‘00 33 . . : Ca‘bana(c O- 57 17 £ v
Barcium 0.0 c.0 (Grav.) ‘Hydroxide 0.0 0. 0
z
20 13 10 5 0 5 10 is 20 o
- 10 Na ruuiuulnnplulliu ""I""I""I"""i" RUCEETY R A e N R R G null]lllmlllllllll\l "‘"f""I""I"""'" it i | 10 .
1 nu]1m|uu|||||]mi uu]m!lnuluullmkzurjuu[nm}u_n[un i bt J,;,lm,{m,y:...v.". sico, 1
QR (1 T o e i ifi’l[lm{m’l{fl‘ull\i‘ub}iﬁf{ﬂﬂ[llil]ﬁu rﬁqﬁimm]mqm. il so, 1
l Pc "II!II“I : I | | "'"'”ll!ll“ pin ||!|”i'”lll"|l l"ll'lll!lllllllllll"' W‘ llll!lll!'l!ll'llllll"l ““i“"'""'"“ll‘lll l“]“ll'l"l'ﬂlli”" CO. ' l
Scale: meq/L ' ) :
. ~ ¥ Al amalyses except iron determination |\crformcd on 3 filtered smxplc
Exhibit g
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PROPOSAL ¥OR A CAUSTIC FLOOD PILOT -

HOSPAM FIELD

Tesoro Petroleum Corporation proposes to install and operate a caustic flood

pilot in the Hospah field, Mc Kinley County, New Mexico. The purpose of the pilot

is to evaluate the feasibility of the caustic flool process in the shallow Seven

Lakes sand. The objectives are:

1. To establish the presence of a mobile oil phase in thé Seven
lLakes sand.

2. To evaluate reservoir fluid properties and the effect of caustic
solutjons on those properties.

e oo e BN e o mr e e B e+ e B 8 omem e B g i i e e

377 To evaluate the d ISP lacement P rocess in CO re sam 1les and the éffect T e

~of caustic solutions on displacement.

4. “To evaluate the feasibilify of treafiﬁg'btbaﬁcéd'wacéf.

S s S B S = S UL ST i S-S

5. Towcontlrm Laboratory tlndings by pilot tlooding

6. To evaluate the economic feasibility of a caustie flood procass
in the Seven Lakes sand.

7. 'To_expand the caustic flood process over the field area if warranted
by f1nd1ngs. -

The Hospah field currently produces from the upper Hospah sand of Upper Cre-

taceous age. Tesoro operates rhe f1e1d as the Hospah Saﬂd Un1t waterflood. . S

The shallow, Upper Cretaceous, Seven Lakes sand has not been successfuily
tested at Hospah but has produced in the area in the Seven Lakes field which is

located about 15 miles west-northwest of Hespah."'Aveilable,core)data establish

7

‘only that a re31dual 011 saturation is present. The trapping mechariism is a

horst located on the northern plunge of an anticline. The sand has an average
porosity of 0.285 and an avefage permeability of 270 md as determined by core
analysis. By analogy with the Seveu Lakes field,’the 0il is expected to be gas
free end to have a gravity of 30.5° API. |

Cores of the Seven Lakes sand in the pilot area had an average oil satura=

tion of 21.1 percent. It is expected that this saturation has been affected by

the flushing of the drilling fluids used and that the 1n—place oil saturation isv i

somewhat nigher. If the actual saturation is as much as 30 percent, the initi

oil in place weuld be 656.3 STB/acre-ft. A caustic flood might be expected to.

produce 25 percent of this residual oil or 162 6 SLBIacre~ff.,,This repracante
a potential of 766,000 S1B of 0il from a fully developed project.
The following procedure describ es the ‘Installation and operati It a mini-

pilot flood project to test and evaluate the caustic-flood process for the Seven

acre normal five spot con31st1ng of one productlon well and four 1nJect10n wells.,

EXHINIT 9

Lakes sand '1he sand occurs at a depth of abour 300 feet.w The pattern is a one-_ .
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m:fmmv,rf_nroduced Ffluids. Aneliding b tinp ] bt Uil
knockout, and other oil-water dehydration or demulslflcatlon equ1p—

ffrenhtne:production well.

The general procedure is:

1. Drill, core, and comp lete a production well in Sec. 1-T17N- R9W at

the location described (see Exhibit 1). Core the interval of

interest (30 ft) and preserve and freeze the core for laboratory
analyses.

2, Install test equipment and test producing well to establish produc-
tivicy and nature of produced fluids. Sample any produced fluid
___for laboratory analyses. . ... ... e

3. Drill, core, and compiete four injection wells at locations 147.6

- ft from the production well at the locations described (see Exhibit

1‘.,, Core. f‘hn '*n!-ovnn'lu I\F i“tc(-nst (JG f" "u\'“, and ‘PLesSErve dllﬂ -

freeze the cores for laboratory analyses.

PO

4. Cotnduct pressure falloff tests of injection welis to determine

. j“"‘"‘”’i\'ifi}’"{)‘ eachy —

inject
bore damage.
the inltial _injection profile.

5. Install surface facilities requ

it flow]1ppq frpnnunfnr

ment as needed.

6. Ins*all caustic-brine 1nject10n facilities; supply water treating
“and- softenino Facilitiec'AS’ncceaaul,,'auu injeccion ‘pumps and’
lines.

7. Inject a softened water pre-flush into the four injection wells.

. Chemical tracers will be injected during this phase to- 1nvestigate

_ flood pat 1 developmént and time of breakthranigh of tha pra-
flush é1ug= Hﬂ ?Y°—F‘u3h will consist of approximately 13,000
bbl of 1.0 percent by weight of sodium chloride (NaCl). The esti-
~mated injection rate into four wells is 172 BPD with an injection
pressure of 60 psig. The estlmated pre—~flush injection ‘period is
2.5 months. :

8. Inject caustic slug into the four injection wells. . Chemlcal
tracers will be 1n3ected with the slug to observe breakthrough
patteras and times. Periodic injection profiles and production
profiles will be taken to monitor changes in vertical efficiency.
The slug will consist of approximately 26,000 bbl of 0.1 percent
by weight of sodium’ hydrox;de (NaOH). The estimated caustic slug
injection period is five months.

9. Inject ﬂauetlc—brlre solution into the four Tnjection wells. The
solution will consist of 0.1 percent by welght of NaOH and -1.0 per-
cent by weight of NaCl. Approximately 51,000 bbl of the solution
will be injected over a periocd of ten months.

10. 1Injection wells will be acidized as needed to‘maintain‘injectiGn
rates.

o
h‘
.

During the pilot test period, laboratory studies will be conducted
_to investigate the entrapment and entrainment mechanisms of caustic
flooding. Tests will also be made to determine the methods to be
used in dehydrating the ptoduced emulsion and in treating the pro-

duced water for relnjectlon.

A one-acre pattern has been selected for the pilot to min1m1ze the time

to evaluate the process and to limit the field area affected by the’ inJected

If one-half of the injected fluid is lost outside the pattern area, only two

of the field would be sweptk.
The ncarest existing wellbore is Hdépah Sand Unit
which is liocated 482.5 ft from the proposed prbduction vell.

those wells offsetting the pattern will be monitored for pressure changes or

s

Run a production log over the sand interval to define -

required

fluids.

‘acres
This represents an average radial distance of 295 ft
No. 13,

The casing annuli of

other




3 The source of the injection water supply is the Morrison formition at a denth
ol of 3.100 to 3.200_ft._Thin_sand_da_surra ntlyv-susedvinefrash ware v fnv iwisa s

] mejllm;akgwggggssaryrac:{gp_pgngrgygpt wellbore communication with other sands. This

evidence of influence by the injected fluids. If such evidence is noted, Tesoro

would include squeezing the affected annulus with cement from the Seven Lakes inter-

val to the surfaca.

into the’upper Hospah sand. A typical water analysis iéﬂsﬁbwn b& Ethbiﬁ 8. VThe

-Seven Lakes sand is believed to contain’

\ water but no analysis is available.
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‘Lakes gand. ‘The sand ocer

PROPOSAL FOR A CAUSTIC FLOOD PILOT
HOSPAH FIELD

- Tesoro Petroleum Corporation proposes to install and operate a caustic flood

~—~—————p4lot 4n tha Hoepg h.field, Me Kinley County, New Mexico. The purpoég of the pilot

is to evaluate the feasibility of the caustic flood process in the shallow Seven

Lakes sand. The objectives are:

-3 To &stabl £ a wobile 01l pnase “In the Seven

e AV Tosawv.a

2. To evaluate reservoir fluid rties and the effect of caustic

- 8olutions on those propertie

v b~
4
3
o

3. ;"ixom‘eyaluatem the displacement process in -core samles and the effect )
of caustic solutions on displacement.

b, Ioi,evaluate .the . feas:lbilitv of traating pr duced'water;“ e L

8. m_,.‘

‘ " :'::azrm ;.anoratorv findings by pilot flooding.

6. To evaluate ‘the economic feasibility of a caustic flood ‘process
tin the ‘Seven Lakes =and.”

7. To expand the caustic flood process over the field area if warranted
by findings.

 Tre Hospahfield cutrentiy produces ftom the upper’ Hospéh sa'nd'of Upper Cre-

taceous age.. Tesoro operates the fie]d as the Hospah Sand Unit waterflood. -

”'1‘1'1emsh>allo§', Upper Cretaceous, Seve Lakes sand has not been successfully
tested at Hospah but has produced in the area in'the Seven Lakes field '.-.'hich':is'

located about 15 miles west-northwest of Hospah. Available 'cOre data estab].»i”sh

o

only that a residual 0il saturation is present. The trapping mechanism is a

horst loc ated on tbe northern plunge of an anticline. The sand has an average’

porosity of 0.285 and an average permeability of 270 md as determined by core

analysis., By analogy with the Seven Lakes fleid, the oil is expected to be gas

free and to have a gravity of 30.5° ArI.

~ Cores of the Seven Lakes sand in the pilot area had an average oil satura-
tion of 21.1 percent. It is expected -that this 'eaturation-has been atfected by
the flushing of the drilling - tluids used and that the 1n-place 01l saturation is

somewhat higher. - If the actual saturation is as much as 30 percent, the initial

oil 1n place would be 650.3 STB/acre-ft. A caustic flood might be expected to

;rod dce 25 percent Of this residual oil or 162.6 STB/acre-ft. This represents -

a potential of 766 000 STB of oil from a fully deve,loped prbject.

'I'he following procedure describes the installation and operation of a mini-

pillot flood p_roject to test and evaluate the caustic-flood process for the Seven

» ,l NSS SRy S N
g - rhgl Vi uuvul-
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T
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ce€. The pattern is a one-~

acre normal five-spot consisting of one production well and four injection wells.
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The general procedure is:

1. Drill, core, and complete a production well in Sec, 1-TL7N-ROW at
the location described (see Exhibit 1). Core the interval of
interest (30 ft) and preserve and freeze the core for laboratory
analyses.

LN e

tivity and nature of produced fluids. Sauple any produced fluid

for laboratery analyses.

3. Drill, core, and complete four injention-wells at locatfons 147.6 o=

ft from the production well at the locations described (see Exhibit

1), <Core the intervals of interest (30 ft each) and preserve and
freeze the cores for laboratory anul"ﬂea.

-4, Conduct pressure falloff tests of injection wells to deternine
- -injectivity of each. Stimulate wells as needed to remove any well-

bore damage. Run a production 1og fover the sand interval to define 7
the dnitdal injection pro T e

pzu.Lu.e .

5. Install suriace racilities re quired to iift , treat, and store the
produced £ 1uids includ ing pump ing unit, flowlines, free-water

~ knockout, and other oil-water dehydrat ion or demulsification equip-

" ment as needed.

6. Install raustic-brine injection facilities; suppiy water tredting
: and softening facilities as necessary, and injection pumps and
1lines. .

7+ inject a softened water pre-~flush into the four injection wells.
“ Chemical tracers will be injected during this phase to investigate

flood pattern development and time of breakthrough of the. pre= ..

. -flush siug..  The pre~flush 'will consist of approximately 13;000
- bbl of 1. 0 percent by weight of sodium chloride (NaCl). The esti-
‘mated injection rate into four wells is 172 BPD with an injection
‘pressure of 60 psig. The estimated pre-flush injection reriod is

2.5 "mOnths.

T .. 8. Inject caustic slug into the four injection welle. Chemical < .
tracers will be injected with the slug to observe breakthrough g
patterns and times. Periodic injection profiles and -production
profiles will be taken to monitor changes in vertical efficiency.
The slug will consist of approximately 26,000 bbl of 0.1 percent
by weight of sodium hydroxide (NaOH). The estimated caustic slug
injection period is five months.

9. Inject caustie=brine solution into the four injection wells. The
solution will consist of 0.1 percent by weight of NaOH and 1.0 per-
cent by weight of NaCl. Approximately 51,000 bbl of the solution

’ will be injected over a period of ten months.

10. Inject:l.on wells will be acidized as needed to maintain injection
' rates.

11. Durhg the pilot test period laboratoxy studies will be conducted
‘to investigate the entrapment and éntrainment mechanisms of caustic
flooding. Tests will also be made to determine the methods to be_
used in dehydrating the produced emulsion and in treating t;he pro~
dur-nﬂ watar for reinjectic“' .

A one~-acre pattern has been sszlected for the. pilot to minimize tha tin

la
"t
[
ToJ
[~
ey
(1)
(A%

to evaluate the process and to limit the field area affected by the injected fluids.

_If one-half of the injected f£luid is lost outside the partern area, only two acres

ol B 3T
-— \- W . <A A

from the production well. The nearest existing wellbore is Hospah Sand Unit No. 13,

which is located 482.5 ft from the proposed production well. The casidg annuli of

those wells offsetting the pattern will be monitored for pressure changes or other

..
=
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evidence of influence by the injected fluids. If such evidence is noted, Tesoro

will takes necessary action to prevent wellbore communication with other sands. “This

would include squeezing the affected annulus with cement from the Seven Lakes inter-

~val to tha _eurfpes. o e S — T T e

The source of thefinjgctiqn water supply isigﬁevuorrison formationmatha_depth,”le,”w.

~of 3,100 to 3,200 ft. This sand is currently supplying fresh water foriipjgc

into the upper Hospah sand. A typical water analyeis is shown by Bxhibit 8.

Seven Lakes sand is believed to contain fresh water but no analysis 1is availa

tion
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PROPOSAL FOR A CAUSTIC FLOOD PILOT :
S ’ “HOSPAM FIELD - ’
Location Pldt, Proposed Caustic Flbod Pilor :‘- _
. ) .(AL {.
Proposed Locatien, - Caustic Plocd Tiiot L : - A
Tabular Summary of All Wells Within a One-Half Mile Radius of
Ptoposed Injection Wells
Type Log (Well No. 55) , I
_Wellbore Schematic, Caustic Flood" Irnection- '-’311 o
Wellbore Schematic, Caustic Flood Production Well
_ :Wellbore' Schematics of All. Plugged and Abandoned Wells Within a
One-lialf Mile Radius of Proposed Injection: Wells
Water .‘.xi;elysis, Water Supply Well i
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LOCATION PLAT

Production well 330 ft from the west line and 320 £t from the north line-

of the NE 1/4 of the SW 1/4 of Sec. 1-T17N-R9W.WWWV”;”w_wwwwmwmwhwWW«,

line of the NW 1/4 of the

Injection well 434.3 ft from

A

.L:me of Lhe NW" 174 of the NE

Tijection well 434.3 £t from

line of the NW 1/4 of the NE

Tnjection vell 225.6 ft ftom

Injection .we11 298 I Ft_ Fram

NE 1/4 of the SW

the west 1line

1/4 of the SW

the west line.

1/4 of the SW

the west line

line of the NW 1/4 of the NE 1/4 of the SW

Exhibit 1, Page 2 of 2

and

174

and

1/4

and

1/4

’225 6 £t from the north -

22376 ic rrom “the north

of Sec. 1-—'1‘1_»7!!—3.9“.

434.3 £t from the north

of Sec. 1—';'17N;§9W.

35.3 £t from the north

of Sec. 1-T17N-R9W. -
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; : o o | SUIMMARY OF ALL zﬂ.rm.,ﬁ.ﬁ.z A ONE-HALF MILE RADIUS OF Hvzomooé Hz.ﬁasnoz WELLS _ |
, L S I L | HOSPAH FIELD _ ‘ - o
F | . g | T . MC ,ﬁa‘mﬂ COUNTY, NEW MEXICO. S ’ . . |

i

o< : . = © Casing - . Setting Cement Cement Total mnomcnb_w e Producing
um..l ovmnmnon " Well Name. - _ _ ,m_nn&mmm _Depth . Volume Top Depth . | Hnnondmu_. ~, Formation

|
™
=z , | . , .
anm\. Pet. mn&. Co. #24 SE-NE - e - —_— == . P&A B

g, A Tenneco Hotchkiss #1  NE-SE 2-17N-9W , .m L e e - - P&A e

d _ o A : ) : _ L : W

; Tesoro ESU #2 SE-NW 1-1/N-9W 8 u\m: - 1528 75 sx 1340' 157¢'  1528'-7¢' U. Hospah
Tesoro  ~ ESU #4 | . NE-NW Sez 1-17%-9W ™ e’ Toex 14007 1611' P&A I
Tesoro HSU #4Y NE-N Sec 1-17§~9W 85/8" - 74" 60 sx  surface  1581'  1556'-81" U. Hospah =

o 51/2" 1556 150 sx 620" SR m

Tesoro HSU #5 _ NE-NW -9W 14" . 80" .16 sx - 50" 0 1604'  1552'-65" U. Hospah
: , 6 5/8" 1604" 75 sx " 1300' ;
20" 155 sx - .surface 582" ° 1538’ me,. . ' U. Hospah

Tesoro HSU #6 NE-NV “17~OW 11" ;
” | 1538" 70 sx 123¢"

N:

i
i
|
!
H
{
i
i

Tesoro -~ HSU #8 NE-SW __,Tms 12 H\WN: S . 22 10 sx surface 1578' P& A ——

"o 1533 50 sx 1300 o

Tesoro HSU #9 NW-SE Sec 1-17H-9W 10" R A 10 sx  surface 1570' 1535'~70' ©  U. Hospah.
o ™o 135" 40 sx 1350" o :

Tesoro HSU #11 SE-MW Sec 1-17N~9W 12" .22 12 sx surface 155'  P&A ==
| ] ™ 1522" 50 sx 1280 - | R

Tesoro BSU #11Y SE-NW Sec 1-17X 8 578" - 73" 60 sx  surface 1563'  1538'-63'  U. Hospah
o , 5 1/2" _,us....m. 150 sx’ 590" o | R

Tesoro HSU #12 NW-NE Bec 1~17N-OW - 10" P21 12 ex - surface 1580 1535'-80' ' U. Hospah
) R ™ 15357 - 45 sx 1320’

% 3o T 98eg ‘¢ 1rqpyng

% fesoro ST #13 | SE-NH Sec 1-17H.9W 10" 122" 15 sx  surface 1561° 1530'-61' ~  U. Hospah
R S 1530 50 sx 1300 R |




¢ '
— ' SUMMARY OF ALL VELLS ﬁa_nz, A ONE-HALF MILE Eshcm _OF PROPOSED HEunEoz sﬁ.m - A
: S | HOSPAH FIELD o | | o | o
_ - MC KINLEY COUNTY, NEW MEXICO ' | R o g
o I Casing ~ Setting = Cement.  Cement  Total  Producing’  Producing
Operator Well Name. . Honmn“__ou Strings H,mﬁ th  Volume ‘Top : Depth Interval - - Formation
Tesoro ESU #21 SE-IW Sec 1-17N-9W ™ : “_uﬂ. 40 sx 1360°  1591' . 1547'-85' U, Hospah
Tesoro HSU #22 NE-IW Sec 1-17N-9W 7" . . ,ﬁ._ww. 41 sx. 1360 1595° 1553'-95" . U. Hospah -
‘Tesoro| HSU #23 NW-NE Sec 1 . 538" 1528 75ex  1200" 1570 1528'-70' . U. Hospah
Tesoro HSU #24A SW-NE Sec I 53/8"  as12' 75 sx 1190 1552"  1512'-52"  U. Hospah
Tesoro " HSU #38 SE-UW Sec 1 5 172" 1557 50 sx 1250 1565'  1557'-65'  U. Hospah
Tesoro HSU #39 NE-SW Sec 1. - - — Y1557 e -
Tesoro HSU #44 NE~SW Sec’ 1 _ 5 1f2" Is54' 75 ex - 1572 P&A -
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m , | - o u L o . . | ‘Seven _..brwm mmE_
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- : C ! . o , Pl .
B3 : L 3 ’ : ) o P
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o . P i U ) - o . L -
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Sec

. Location

i

SE-NE Sec ]-17N=9W

| ~17N-9%

1-178-5W

‘
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;
i
i

1~17N-9W

I=17N-9W.

i

1-178-9w

1-17N~9W
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SUMMARY OF ALL VELLS WITHIN A ONE-HALF MIL

HOSPAH . FIELD

Setting

ﬁ%ﬁmnn :

" ‘Depth
.. 83" 35

. ile3s! 55
70" 50
53¢’ 120
104"

1535 150

53 35

1590° 120
237 30
1.632" 125
40" 30

T e 125

207"
317!

150

160.

325

Volume.

sX
8x

8x
sx

‘8x

SX

sx
sx

8X -

8X

8X

8X

SX
8X

63t 40
1639' .75

A 50

. 1589 50

62!
144"

Co

8X%
8x

‘8%

8X

8X

sx

ol

NEW MIXICO

Cement
H . .
surface
- 1150"
wcﬂmmnm
879!

surface
»w o

surface"

1100'

m.unm..m.,om
1100’

surface
2400

_wcﬂmmo.m
1300’

-purface
1300

~surface
700"

Total,
Depth
1636'

1574'

1551'

599"

1605*
1575*

7852'

1665'
1624'

1655

'RADIUS OF PROPOSED INJECTION WELLS

g ,wnomcnw_vw.
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Cement 4:172ﬁin. annulus

Cement 7-in. annulus to
~surface with 50 sacks Class
"A" neat. )

with 10 sacks Class "A"

2-in.- thg w/pkr: 276 ft
neat. ‘ o C

7-in. casing: 291 ft
Pg;fqrété ngazLakgs Sand
at approximately 291 to
321 ft. ) -

4=1/2-in. casing: 336 ft

TESORO PETROLEUM CORPORATION R
~ 'WELLBORE SCHEMATIC i :
. CAUSTIC FLOOD INJECTION WELL

CSEVEN LAKES.SAND . .. . . T
. HOSPAW FIELD . .. ... .. .
MC KINLEY COUNTY, NEW MEXICO. -
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. . ~ A B : . . .
s AR A3
Cement 4-1/2-in. annhulus aeE
wftﬁ 10 sacks Class A" o
“neat, ?ﬂ
?.P - o - . .
13y PR “
. M 7-in. casing: 291 ft
G- 2-in. tbg: 315 ft -
Perforate Seven Lakas Sand .a. ‘
at approximately 291 to a
321 fe, 4

sing: 336 fr.

TESORO PETROLEUM CORPORATION
WELLBORE SCHEMATIC
CAUSTIC FLOOD PRODUCTION WELL
) . SEVEN-LAKES SanD-—~ — . ’ -
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‘MC KINLE COUVTY, NEW MEXTCO
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' 'We'i‘]‘.:»bbre Sc»hema_tic‘s(‘of :All Plugged and Aliandbﬁéd Wells

| Within a One-Half Mile Radiua of
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DALLAS. TEXAS
WATER ANALYSIS . .
| : . o Page 1 of 2
| : o  Fite_.__IWTL-7117
, Tesoro Petrol leum e e T e o
WCOInplnr Corporatton . . Well Name__Water supply well Samplc No 1 -
’ = f"“'_‘ spahgsand ...
?:r...‘.:;‘:‘,.“,’;ré;f.::é‘-iA ;:‘l:.i s D Depth '7:;‘5-;0 0 -y
Location_. Field__
Date Sampled_ Date Analyzed _ R
7 — S - § _ o 9993 @ 60° F, .
Toul Dnssolvtd Soluds__?'l‘i___.mg/l. calcnlated '

: stzstml)q 097 ohm mems(‘ 74 _oF. measured A ‘ ,Hydr(tgmsSulﬁdg' - ai?ﬂle’/nt"” .

Spcclﬁc Gnvn) 0. 9’9‘65 @ 74 F,
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et Sodium 10,19 234 o Chioride - " 0,27 - 9.7 -
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Ol CONSFRVATION DIVIS!ON

. _.SANTA.FE_. e
777777777777777777777777777777777777777777777 o Tesoro Petroleum Corporat]on 3
“December 9, 1980

Mr. Richard Stamets.
Technical Support Chief

State of New Mexico _ , : S o T
-~ P. 0. Box--2088- ‘
Santa Fe, NM 87501 T T
QE -Hospah Field — o )
Dear Dick:
Attached are the new plats which, reflect the actual staked loca- "5
tions_in the. Seven ILakes. Caustic: D*’ﬂ*A“*nject; """""" The-locations are . -
_essentlally within 200 feet of those ‘submitted durlng the hearing . , s
of November-12.- 1685 - These “1lUCations were positioned to miss puweL”“““"*”“*

llnes and ‘other surface facilities. . ' ‘.

If you have any questlons concerning these locatlons, please
léet me know, -

e ’ ;1ncere1yq ‘
W. F Parks ;
District Operations Manager E
WEP/gh
Enclosures

First of Denver Plaza Bidg., Suite 2000, 633 - 1lmo!ree! Denver, Colorado 80202
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BRUCE KING
GOVEPNOR

LARRY KEHOE
. BECRETARY

January 16,

.
S
LTI e Mr, Thomas Kellahin
o ’ "~ Kellahin & Kellahin
Attorneys at Law.
ost Office Box 1769
rrrrr SentaﬂFe; New Msxico

Al rasr

7308 ; l\:MlD.L

/ et u.

l; ‘Director

JDR/£4
:é6§? of drder also sent to

" Hobbs 0CD
‘Artagi 1 a n(‘-ﬁ-—*——

;K;tec OCD %
“cher

OIL CONSERVATION DIVISION

Enclosed herewith are two copies of the above-referenced
Div151on order recently entered in the subject case.

/%ur <) Ver V. trul@ U S i et i

POST OFFICE BOX 2068
BTATE LANO OFFICE BULOING
© BANTA FE. NEW MEXICO 8750%
1505} 827-2434
1981 .

Re: CASE NO.__ 7n70

ORDER NO. R.¢557
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3 : ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION.

Tt 4 STATE LAND OFFICE BLDG. . 1
DERCTRN R , SANTA FE, NEW MEXICO . .. . .. . -
L . s : 29 October 1980 :

A 61 EXAMINER HEARING
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Application of Tesoro Petroleum
_Corporatlon fox: a pllot caustic.
flood project, McK;nley County,
A  New Mexico.

—
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I et
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“ | BEFORE: Daniel S. Nutter
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TRANSCRIPT OF HEARING

18 | - .  APPEARANCES

‘;29_ For the 011 Conservatlon , W, Perry Pearce, ESQo- PR

“# 1. pivision: : Legal’ Counsel to the- DlVLSlon‘
‘21' e < . State ‘Tand Offlce B1dg. ;
: - ~ : ' santa’ Fé, New Mex1co 87501

cant: . %. Thomas Kellahin; Esq.
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MR. NUTTER:  We'1ll call TaseMNumber ——

MR. PEARCE: Application of Tesoro Pet-
Ve

roleum Corporation fora pilot caustic flood project, McKinley

County, NeW~Mexicq.

© MR  KELLAHIN: If the Examiner please, | ..

we'd request that that case be continued and set over to the
_Examiner Hearing or November 12‘,,‘t,,h,;_.1;9"8_0 .
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W. BOYD,

Rt. 1 Box 193-B| -
Santa Fe, New'Mexico 87501

'
i

_SALLY,

-
il

Pionc (505) 4557409

e ot e o e T T et T T A e S

I, SALLY W. BOYD, C.S.R., DO HERERY CERTIFY that
the foregning Transcript of Hearing before the 0il Conserva-

tion Division was reported by me; that the said transcript

byf me to the best of my ability.

12

Sty s Begd e

ido fiereby ceriify thal the foregoing s
a complele record of the proceedings. in
the Examiner hearing of Case No. 20722
heard by me onp 1980 .

_ e o Examiner -
-Gl ,,Eaipservation"bivisSO‘n N
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OIL CONSERVATION DIVISION

STATE LAND OFFICE BLDG.,
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EXAMINER HEARING
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Application of Tesoro Petroleaum
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'BEFORE: - Daniel S. Nutter

TRANSCRIPT OF HEARING

APPEARANCES

For the 0il ‘Conservation W. Perry Pearce, Esq.
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State
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' ' MR, PEAR
, 5 .

) roleum Corporation fora pllot caustic flood project, McKinley
County, New Mexico. | S P _

MR. KELLAHIN: If the Examiner'pleese,wiw"

 we'd request that that casewbe,continued,anduact,over,tofthemﬁ

continued to the Examiner Hearing scheduled to be hel& at v
this same place at 9 00 o' clock a. m, November 12th, 1980
(Hearing concluded )
- e i - ) A B .




SALLY W. BOYD,

C.SR. |

i
’

M. 1Box193-B
“Santa Ie, New Mexios 87501

N

Page 3

TIFICATE

P
td

I, SALLY W. BOYD, C.S.R., DO HERERY CERTIFY that

-

the foregoing Transcript of Hearing before the 0il Conserva-
tion Division was reported by me; that the said transcript

is a full, true, and correct record of the hearing, preparadi

by me to the best of my ability.

Ph e (505) 455-7409

15
16

17

. -] dé& herchy cerlify that the foregoing Is
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OM-Conservation Division
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C:géé; 7070: (Continued from October 29, 1980, Examiner Hentxng)
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Dockets Ros, 37-80 and JB-80 are tentatively set for November 25 and December 10, 1980. Applications for
hearing wuet be filed at least 22 days in advance of hearing date.

DOCKET: EXAMINER HEARING - WEDNESDAY - NOVEMBER 12, 1980

=1 - 9 AM. = OIL CONSERVATION DIVISION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW HEXICO

The following cases will be heard before Richard L. Stamets, Examiner, or Daniel S. Nutfer, Alternate Examinev:

ALLOVWABLE: (1) Consideration of the allowable production of gas fox Decembar, 1980, Erom fifteen prorated
pools in Lea, Eddy, and Chaves Counties, New Mexico.

(2) Consideration of the allowable production of gas for Decembet, 1980, from four prorated
. pools in San Juan, Rio Arriba, and Sandoval Counties, Wew Hexico.

CASE 7076: Application of Vista Resources, Inc. for an unorthodox gas well location, Rio Arriba County, New
Hexico. Applicant, in the above-styled cause, seeks approval for tne unorthodox location of its
John H, Dashko Federal Well No. 1 to be drilled 2510 feet from the South line and 790 feet from the
East line of Section 11, TOVI'ISth 24 North, Ranga 7 Wast; BRasin-Rakots Posly tha u,l‘ of said Sscticn
1 to be dedicated to the well. ’ -

" CASE 7077: Application of Threshold Development Company for a dual completion, Eddy County, New Hex;co.

- Applicant, in the above-lt/led cause, seeks approval for the dual complation of its Concco "0
‘State Com Well No. 1 located in Unit I of Section 10, Township 19 South, Range 29 East; Turkey
Trsck Pield, to produce oil from the Wolfcamp formatxon and gas Trom the Atoka formarion through.
paraliel uttinga of tubing.

-
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AQE 70LL: - {Omnirinuad feam

Application. of Cotton Petroleum Corporat1on for downhdle conmtnglxng, Rio. Arrtba County, New Hexlco.
Applisiant; in the above-styled cause, seeks approval for the downhole commxnglxng of Chacra and

Pictured Cliffe production in the wellbores of wells in the Souch Blanco-Pictured Cliffs Pool locate& o

in Sections 1372,73;745°9,710;, 11,713, L:, “and ‘Z&4, Township 24 Horth, Range & West.

. CASE 7078: Application of Conoco Inc. for a dual completxon, Lea c°unty, Naw Hexico. Appl;cant. ia the above~

- ltyled cauae. seeks’ approval for the dual completion of its Warren Unit Well No. 82 located in Unit -
"€ 2P Szlilon 55, Townsuip 25 Scuth; Rangs 2B B2zt to produce o) from che Rlinabrv 0il and Gas or.

Warren-Tubb Pocls and the D-K Abo Pool.

CASE 7079: Appl1c§t16n of HNG 0il Company for the amendment of Order No. R—5727 Eddy cbunty; New Mexico.
Applicant, in the above-styled cause, seeks the amendment of Order. No. R=5727 to include tha entire

Penns lvan'an formacxon under the compulaoty poollng order rather than onl the uorrov;formatxon R

CASE 7080: 'Applxcatxon of Franks Petroleum, Inc. for an unorthodox Rras well locatxon..Lea Countv Neu Hexlco.
S Applicant, in the above-styled cause, seeks approval for the unorthodox locatlon of a well to be
drilled 660 feet from the North and East linea of Section 9, Township 21 South, Range 32 Eaat,
Hat Hesa-norrou Gas Pool, the E/2 of said Section ¢ to be dedicated to the well.

'_ CASE :7081: Applxcatxon of Belco Petroleum Corporatxon for- compulsory poolxng, Eddg Ccuncy, New Hexzco.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Pennsyl-
. vanian formation underlying the E/2 of Sectién 19, Towmship 23 South, Range 28 East, to be .. .
dedicated to a well to be drilled at'a etandard location thereon. - Also to be considered wxll .be
‘the cost of drilling and completing said well and the allocation of the cost theveof as well as
actual operating costs and charges for supervision, .designation of appl;cant as operator- of the
well, and a charge for risk xnvolved in drxllxng said well. : ;

‘

Apnlxcatxon ‘of Tesoro Pettolaum COrporatxon for a pxlot cauq;xc flood pro;ect Hcklnley County, New.
Mexico. Applxcant. in the above-styled cause, seeks authorncv to 1nst1tute a2 one-acre pilot causiic

- fioed projest in the Hospah Fizld by the injection of caustic fiuid into the Seven Lakes, Sand.of the
Upper Kospah Field at an apprikimate depth of 300-500 feet through four injection wells in Unit K of
Section 1, Tounahlp 17 North, Range 9 West,

.

CASE 7082: Appllcat1on of Haralo, inc. .and Dslport Oll COrpotat1on for a vaterflpod pro;ect Len County. Nqi

Mexico, Appllcants, in the above-gtyled ‘cause, seek authority to 1na:xtuce a joint waterflocd pro~
ject on Dalport's Winters Léase offsetting Haralo's Jelmat Yateg Unit wacarflood prOJect by the
injection of water into the Yates~Sevan Rivers-Oueen formations through & weli to be jointly drilled .
at en unorthodor:location 1260 feet from the South line and 1250 feet fton the West ltne of sgctxon
7, Townskip 25 South, Range 36 East, Jalwmat Pool.

R A i e BT N S 2 e e
R




“¥age 2 of 3 . .
zxtniner Hearing - Wednesday « October 79 1980 Docket No. 34-80

CASB 7085: Application of El Paso Natural Gas Comnany for tuslve non-standavd provation unlis, Rio Arriba County,
Heaw Hexico. Applican:. in the above-styled cause, seeks approval for the establishment of eight non-
standard proration units for Pictured Cliffs wells to be drilled in the W/2 of partial Sections 6, 7,
18, 19, 30 and 31 of TOUﬂlhlp 30 North, Range 4 West, and four non-standard proration units for
Plctured Cliffs wells in partial Sectionx 7, 8, and 9 of Township 28 North, Renge 4 West. .

CASE 7066: Application of Conoco Inc. for & dual completion, Lea County, New Mexico.

Applicant, in the above-styled cause, seeks approval for the dual completion of ite Britt “BY Well No.
5 - -~ &7 located in Unit G of Section 15, Township 20 South, Range 37 East, to produce oil from the Weir-
Drinkard or an undesignated Blinebry pool ‘and an undeaisnated Abo pool.

CASE 7067: Application of Conoco Inc. for a dual completion, Eddy County, New Mexico. .
Applicant, ia the above-styled cause, seeks approval for the dual completion of {te Dagger Draw Com,
Well Mo. & located in Unit J of Section 25, Township 19 South, Range 24 East, to produce oil from the
Northfbagger Draw-Upper Penn Pool and gas from an undesignated Morrow pool. i

CASE 7068: Application of Conoco Inc. for a dual completion and an unorthodox well location, Eddy County. New
Mexico, .Applicant, “in tlie above-styled cause, seeka approval for the dual completion of its Penay
Federal Com, Well Ro. 2.at an unorthodox location 1650 feet from the North line and 1980 feet .from
the Bast line of Section 23, Township 20 South, Range 24 Rast, to produce o0il from the South Dagger
" Drav-Upper Fenn Pool and gas from an undesxgnated Morrow ‘puol,

CASE 7069: Application of Anadsrke Production Company for an unorthodox gas well location, Eddy Couaty; New Hexxco.
v . ... ... ... Applicant, io_the-abova-atyled cause, seeks approval for ithe unorthodox location of & Horrow test well
. to be drilled 660 feer from thé South and East lines of Section 4, Township 19 South, Range 25 Bast,
the 8/2 of said Section 4 to be dedicated to the well,

g e T

AETIITIEITNIITIICI T N Shcun: vo:pura:&on Tor a pxxot caus ic flood prOJecc HcKlnley County, New
wMexico. Appllcant, in the above—styled cause, seeks authorxty to institute a one-acre pilot caustic
flood -project :in the Hospah Field by the injection of causetic fluid into thé Seven Lakes ‘Sand of the
. Upper: Hospah ‘Pield &t an approrxmate depth of 300-500 feet through four injection wells in Unit K of
bectxon i, Township 17 Worth, Range 9 West.

CASE 7071: Appllcatxon of Jake L. Hamon for an unorthcdox vell locat1on and’ sivultaneous dedxcatton, Lea County,
’ New Mexico. Applicant, in the above-styled cduse, seeks" approval for the’ sxqglganeous dédication of
a 640-acre :proxation‘unit compxising all:of Section 17; Pounchii~20756ucn, Kange 36 Bast; North Msudo-
ﬂHorrou Pnn1~*A is2 ASirada rederal Well No. 2 located in Unit F and its Amerada Federal Hell No. Jg'v
to be. drxlled at an unorthodox locacion 1650 feet from the South line and 660 feet from the East ltne
of said Sectxon 17.

'x_(Reopened and Readvertlsed)

In the matter of Case 6668 belng reopened pursuant to the- provisions of Order No. R-6139 wh1ch order
prozilgsted temporary-specisl fules' and reguxacxons ‘for “the. South Culebra Bluff-Bone Sprxng ‘Pool’ in
Eddy County, New Mexico, including a provision:for 80-acre spacing taits. Operators in said pool may
appear and_ show cause why the pool ahould not be developed on 40-acre °pacmg unlts

CASE 7005: (Continued from September 17, 1980, anmxner Hearing}

»Applxcatxon of Sol West III for en NGPA determxnatxon, Eddy County, New Hexxco. ;

Applicant, in the above-atyled cause, seeks a new onghore. reservoir determination in’ the Hortow

formation for his Turkey Track-Morrow Sand Well No. 1 in Unit I of Section 26, Township 18 South,
. Range 28 East.

S
v

CASE 7072: Application of Enserch Bxploratxon, Inc. for pool creatxon and spec1al pool rules, Roosevelt COunty,.
T New Maxico. Applicant, in the sbove-styled cause, geeks the:creation of a new, PennsylVan1an oil pool
for 'its Enserch -Amoco State Well No. 1 located in Unit L of Section 16, Tounship 4 South’, Range 33

Baut, and the promulgation of special pool rules therefor. including a provxsxon for 80-acre spacxng.

CASE 7073: Applxcanon of EnUEtﬂh Exploratzon, Iac. for pool ereation, temporavy ;pe;;a‘ pool ‘utgu, anq 85818!1"

) meat of a discovery allowable, Chaves County,: New Mexico. Applxcant, in the- above-scyled cause, secks

. the creatlon of a riew Fusselman oil posl for its'J, G. O'Brxen Well No. 1 located 1980° feet from the .
North line and 660 feet from the West line of Section i, Township 7 South, - nange 29 ‘Bast, with special
rules therefor.,xncludxng provigions for 80-acre spacing; a limiting gas-oxl ratioof 3000 to one and .
special well locition requirements providing for the drilling of wells within 150 feet ‘of the center-

of a quarter-quarter section. Applicant further seeks approval of a 74.24-~acre proratlon .and cpacxug

unit and a dtscovery allowabte for said J. G. 0'Brien Well No. 1.
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W. Thomas Kellahin Post Office Box 1769

KELLAHIN and KELLAHIN
Attorneys at Law

3 3 Telephone 982-4235
Karen Aubrey , Santa Fe, New Mexico 87501 clephone 982-423

Area Code $0S
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OIL CONE=RVATION DIVISION
Mr. Joe Ramey SANTA FE
O0il Conservation Divieion ‘ 7
P.0. Box 2088

Re: Tesoro Petroleum Cornoration - O NS
Seven Lakes Sand

Upper Hospah U
~Pilot. Caunstin F1 nm! e e e e T T T )

Dear Joe .
. Pleasgﬁget“the enclogad spilication for an examiner
: hvu&&tls on Uctober 29, 1980,
. v truly yours,
I ,,,H-Tf?gewwmmw««wwmw—w~mw~~;‘
» | | A | W;‘Tgégzgvxellahinn ST
Encl.,
cc: Mr, Bill Parks _ : :
Mr. Travis Crow : o i
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

THE HEARING
CONSERVATION
R

Yo T

. PURPOSE OF

IN THE MATTER Of
CALLED BY THE OIL
THE

VATAMAIVUIYN FUN

CONSIDERING:

CASE NO. 7070
Ordsr No, R-6557

ﬂhhl\nAL-gns sl e S n

et vV AU run A I'J.LU' LRUbIRL

FLOOD PROJECT, MeKINLEY COUNTY,
NEH MEXICO,

" ORDER OF THE DIVISION

Tiin
22 4

This cause came on for hearing at 9 a.m. on November 12,

| 1980, et Santa Fe, New Mexico, bafora Examiner Richard L.’ Stanetu.l.;‘

- ~ NOW,_on- this_ 1n+k“~dnv af. Jgnggﬂ‘; 19 »1i;gh= g;¥§%§?5¢,i”;
] Dirnntnrh h-ulhg eens- =-ed ﬁhs tauaamau, ‘ﬁﬁiA?iaafﬁii .iﬁd,th.
reconmandatlons of the Examiner, and oaing fully adviasd in the
pteniaes, , S
FINDS:

'l) That due public notice ha;ing baen,givon as rtquirod
by law, the Division hss Jjurisdiction of this cause and the
subject matter thereof,.

(2) That the applicant, Tesoro Potrnloun Corporation, sesks
suthority to institute a one-acre pilot cau&tic flaod nrojoct
on ite Hospah Sand Unit, Hoaspsh Field, by ths injection of
caustic fiuld 4dnto the Seven Lakes Ssnd of the Uppor Houpah
Fleld at an aspproximats dspih of 300-300 fest through Tour
injection wells in Unit K of Section 1, Township 17 North, -
Rangs 9 West, NMPM, McKinley County,; New Mexico, . N

(3) That the Seven Lakes Sand within the project. eres

|lsppears to be incapable of being produced by normal piilary

recavery methods.

. {4) That the propoaod caustic fluid flood project is
needed to develop data which may result in the recovery of
othornino unracoverable oil, thoroby preventing waste.

APPLICATIGN oF rzsuno PETRDLEUM e S ,Mwu;@%;;ﬁu;Jﬁ4:vri<3¢:s:£
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“2-
iCass Na. 7070
Order No. R-8557

o . i (3) That the operator shauld take all steps necessary to
/ ensure that the injscted fluid snters only the proposed injec-
8 - {itian interval and {8 not permitted to escape to other formationse

or ontc the surface from injsction, production, or piugged and | - -
abandonsd wells,

il . (6) That the oparator should ;estﬂal;,gigét project wells 1
dpen completion, gathering fluids for asnalysis. =~ |

, ,N(7)MWTH;;mtha oparator should monitor nearby deeper wslls
for signs of fluid movement in ths Seven Lakes Sand interval,

<(8) That the operator should determine the effeat of the
caustic solution on the formation and formation fluids and
determine the nature and chemical makeup of the residue in

.- {|the area swept, ‘ : : ~ -

~f. . (9) That the operator should submit a report to the Director

- . {lof the Division within six months following completion of the

- |lpilat project which report shall contain data derived anc fe- |

. lsulting from the requiramenta of Findinge (2), (7}, and {e} = = |-
S i liahave. o A HE e S R S e

o R

{(10) That the injeetion wells or injection pressurization ,
system should be so equipped as to limit-injection preasurs at
the wellhead to no more than 60 psi, but the Diviaion Director
should have autherity toc increase said pressure limitation,
should eircumstances warrant. A

it €11)  That the subject application shoulid be approved:and
.~ sithe. project should be governed by the provisiona of Rules 701,
1702, and 703 of the Division Rules and Regulatians. .
IT_IS THEREFORE ORDERED: . ’
- (1) Thet ths applicant, Tesoro Fetroisum Corporstion, ie
hereby authorized to institute & one-ecre pilot caustic flged
roject in the Hospah Field by the injection of caustic fluid
- jiinto the Seven Lakes Sand of the Uppsr Hospah Fisld at an apptrox=-
- {iimate depth of 300-500 feet through four injection wells in Unit
|k of Section 1, Township 17..North, Range 9 West, NMPM, MoKinley
ounty, New Mexico. C : : L .

(2) That said wells may be located anywhere within Unit K
but not cloaser than 10 fest to any quarter-~quarter section 1line.

(3) That injection into each of said wells shall be through’
_{dnternally coated tubing, set in a packer which shallrbq Loog§gg>

et
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Casae No. 7070
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with an inert fluid and equipped with &n approved pressure
gauge or attention attracting leak detection device.

viaor of the. Divicion's Aztec district offics of the Tailure
of the tubing or packer in eny of said injeotion wells, the
leakage of water or oil from or around any producing well, or

S ltha Yaskaaa - ne ‘untsw an all Fram anv .nluanad. and abandonad well . | Q...

within the project area and shall take such tinely steps ao nay
be noeessary or required to correct asuch failura or leakage.

upon completinn gathering fluids for analysls.

difor. aiuns of fluid mnvamant. .

(6) That the eperator ahall monitcr noa:by»deeper wello

. (1) That the operator shall detsrmine the ‘affect of tho
caustic solution on the formation and formation fluids and.
———————————————————————— r - N ;e

area gwept.,

(8) That the operstor shall aubnit 8 roport to the Directar ;
of the. Division within six months following completion of the
pilot project which report shall contain deta derived and rs- '
sulting from the requlrennnts of Orders (5), (6), and (7) above.

(9) That the injection weila hersin authorized and/or the
injection pressurizetion system shall be so equipped as to limit
injection pressure at the.wellhead to no more than 60 psi,
provided however, the Division Director may authorize a higher
surface injection pressure upon satisfagtory showing that such
preeaure will not rosult in fracturing of the confining atrata.

{10) That the subject caustic flood project is hareby dooig-
nated the Tesoro Hospah Seven Lekes Project and shall be governed
by the provisions of Rules 701, 702, and 703 of tha Division
Rules and Rsgulations,

(11) That monthly progress resports of tha caustic flood
projsct herein authorized shall be submitted to the Division:
in acoordancs with Rulea 704 and 1120 of the Oivision Rulee
and Regulationg,

8 near asg practicable to the uppermost pexforation; that the |
dleaging=tubing annulus of each injection well shall be loadad

{A) That: the opsrator shall immadiately notify tha super- .

L‘."‘-, o

~{5) ‘That the operator shall teat all piiot project nolln”"”’ o
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above designéted.— —

“lfon
Cage No. 7

Order No.

~(12) " That Jjurisdiction of this cause is retained for the
entry of such further orders as the DiVision:may deem necessazry.

DONE at Sants Fe, Naw Mexico, -on the day and _year hetoin_

o -

| ;:{’t ,v~ 1:ﬁg:‘ P
' : 50£ é/'RAME T PR e e
_ Dirnctor thf;u,w;u
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STATE OF NEW MEXICO

ROUGH
, ENERGY AND MINERALS DEPARTMENT
YA OIL CONSERVATION DIVISION
IN THE MATTER OF THE HEARING
| CALLED BY THE OII CONSERVATION
S DIVISION FOR THE PURPOSE OF
C%:ﬁ;f) CONSIDERING: , . .
qi/**‘/ ' CASE NO. 7070
'<]k - T Order No. J@,’(Q'557
'APPLICATION or TESDRO PETROLEUM ,
CCRPORATION FOR A PILOT CAUSTIC FLOOD ‘ ,
PROJECT, McKINLEY COUNTY, NEW MEXICO. C::f;&QZVL))//, ‘
N " "ORDER OF THE DIVISION | |
I BY THE DIVISION: : o o L
|  Nevewd t2—

. R RS
19_ 80 , at Santa Fe, New Mex1co, before Examlner g!ﬂzgtzgzjnnﬂzg:

NOW, on this day of .19 an théf

<ﬁiQi31on Direéféf; hééiﬁg conSideré& fhéwtéétihoﬁijiﬁé”;éébrdk
and the recommendations of the Examiﬁe;, and‘béing fﬁlly adﬁiSed
in the premises, . |
| -{1) That due public notice having been given aS“fequired:
[by law, the Division has.juriSdiction>of this cause and the
subjéct matter theréof. | |

(2) Théf the appiicant, Tesoro Petroleum Corpofétion,“seeks
authority to institutes a one-acre pilot caustlc flood progect

on its U«%ol\}a ga,w:; anl/ - <+ eage, Hospah Field, by the

1n3ect10n of caustlc fluid into- the Seven Lakes Sand of the Upper
fli Hospah Fleld at an approx1mate depth of 300 500 feet through four _
1nJect10n wells 1n Unit R of Section 1, Township 17 North, . |

(S

This cause came on for hearlng at 9 a.m. on .. . o ccOBY SN
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ﬂ Range 9 West, NMPM, McKinley County, New Mexico.

Sevun A—NAO.D SMJ 10!%
(3) That the wetba—in the project area a&s—%ﬂ—AR*QGVQRFBd

"BtTTWEW . __ 6; /70"’“’“ z\ Veg W4%Jo .
PPIMQ

(4) That the propcsed caustlc fluid fload project

dkuﬁ AT whiedh ma
result in the recovery ‘of otherw1se unrecoverable 0il, thereby

(5) That the operator should take all steps necessary to

;,,-vf;‘quu s ot permltted to escape to other Foﬁmatlons or

S Ty

Onto‘the surface from injectipn,'prdﬁuctibn,for plugged and

abandoned wells.
i

(6) mr 1@_ / p 5/,,, / /o qué //

mﬁw aL/ura/s

ocle d

preventlng,waste.w”mw‘m”“”’”””““'WW'“”“WW'W e L

i i w.—- M-Mww ’

._'

ensure that the 1nJected flu1d enters only the proposed 1n3ect10n o
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iléysfem should be so equipped as to limit injection pressure at

That the irjettion whlls’ ori-LnJedtis prestunisn

the wellhead té no more than @O psi, but the Division
Director should have authority to increase said pressure limita-
tion, should circumstances warrant.

(H)@ That the subject apolication should be approved and

the pro;ect ShOUld be governed by the prov131ons of Rules 701,

702, and 703 of the Division Rules and Regulations.

IT IS THEREFORE ORDERED:

(1) That the applicant, Tesoro Petroleum Corporation, is

hereby authorized to institute a one-acre pilot caustic flood ;
I e . ’projéEL“in theHospair Field by the injection of vaustic fluid inhto 'Mf
L ;»Ebﬁ Seven Lakes_ qgnd of the_Upper. Ho anah- Fiald-at.an ?fgffﬁfféfs4*“*;{
‘ : || depth of 300-500 feet through four fnjéctidn wells in Unit K of :
é Section 1, Townshlp 17 North Range 9 West NMPM,'McKinléy‘CdUhEy,- i
: : RS S R At
f; AT Q;) That 1nJect10n 1nto ‘each oF said. wellc ghell‘bc*ﬁhratgh e
.*i . v . /. ese |\ !
| @ Vhrseid wills pesy be locahd 7~"" "’\.-;::s
B T Sy S Sy S S AV A Y
\ "zuzﬂ"“ Gt T /N aw il nrov- cu.m‘— rm—n/ //’
fos
: 3
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internally coated tubing, set in a packer which shéll be located

"as near as practicable to the uppermost perforation; that the

casing-tubing arinulus of each injection well shall be loaded

with an inert fibidréﬁﬁﬁéﬁﬁfﬁbéé'ﬁifhﬂéﬁ-gbbfdQé&’bféssure

: gauge or attehtfﬁn—attracting leak detectipn device.
: (4) That the operator shall immediafely notify the
supervisor of the 01v1310n s Aztec dlstrlct oFflce oF the -
fallure of the ‘tubing or packer in any of éa1d ngnctlen;welleg S
> _the leakage of water or 0il from’dround any producing well, or |

Y

Aoy A ) f’“ - / R

ecio ot Lo R

the leakage of water or o0il from any plugged and abandoned well

B . T o 3
within the project area and shall take such tiinely steps as

& M% b/ __MM[/
o,///a;pub% "4/\'»4/\

,.4575 ;%€;:(_ S :7?# S ‘
DO LA vz S

cgg“‘sc#;b & bifﬂ /<:thzﬂfgg,
a/w- { G/z, V[e”""r&
L

o

e Gra cwep 7

<

N
X
R

@éw
//cc b{/"
A oy e
@& o7 prouv as ‘e Vil 75

/9/// 200 ef /Ar/w //
NI n/,,,,,,/ mdm |

“may be necessary or required to correct such failure or leakage.

MC/ G/w« ,6&,/ MQ e.. u/a Z/ % /fé't c{c /;,




(?) That the 1njection wells hexein au*horxyed and/or the .l

S B o
e - E s . S :
-t 1nject10n pressurization’ system shall be so equlpped as to llmit
injection pressure at the wellhead to no more than éi? psi,

Wprov1ded however, the D1v151on Director may authorize a higher

surface injection pressure upon satisfactory showing that such
E\“ - : o pressure will not result in fracturing>of the confining strata.
b g O _ R . QCaustk, Tloed e .
, i - -l {p) That the subject w project is hereby 7 :
designated the TJesenp Moepals Seved. Celleq waverfroos |

Project and shall be governed by the provisions of Rules 701,

702, and 703 of the D1V151on Rules and Regulatlons. ,
Lq,u'r\c ’g’\l‘wg ‘t T
'{f), That monthly progress reports of the watexrflood

project herein authorized shall be submitted to the'DiViSidn

st neaogordance - with=RuYee=704 - and- 11000 nf
and Regulations. -
a;1 That jurisdiction of this cause is retained for the
entry of such further orders as the Division may deem necessary.
_DONE_at Santa Fe, New Mexico, on the day and year herein- | .
above designated.
FM‘\N“PW{J?W,W < o r- ‘W” o """.-N;w% AR s .m.:fr"'hv.ff‘wﬂ""“""’“ T RS Nk,
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_WELL-SPACTING. EXCEPTTONS FOR TMIECTTON . Caga . A
~-AND -PRODUCING WELLS, SEVEN LKKEg_SAND

;its_attorﬂeysf YELLANIN & KELLAHIN, and applles to the 0il

determine by the propoeed'pilot‘projeet_the_feegibilitg-of

STATE OF NEW MEXICO () cone-RVATION DIVISION
DEPARTMENT OF ENERGY AND MINERALS SANTAFE

011, rnmevnvgmrnu DIVISTION = : e e -

-t ¥

IN-THE} MA ATTER-OF T HE APPT TFATTPN QF..

TESORQ PETROLEUM CORPORATION FOR
APPROVAL OF A PILOT PROJECT, INCLUDING

- e AN u;xvu& A LWAIW A V AV O A

OF THE UPPER HOSPAH FORMATIONS, HOSPAH
FIELD MCKINLEY COUNTY, NEW MEXICO

- L DD L sl

COMES NOW TESORO PETROLEUM CORPORATION by and through

Conservation Division of the State of New Mex1co for approval’

q;?ilot c&uSticgfloéd“pfojeét"Lor the’ upper uospan ffffij”;;;;;;i

o D S
e PR e
gt Lk b S o

fotmations of the Hospah 1e1d McKlnley County, New Mexico

1. App;;cant is the 0perator in the Upper Hospah

formation of the Hospah F1e1d McKlnley County, New Mexico,

vlncludlnz Sectlon 1, T17N R9W NMPM«

2. Appllcant seeks to initiate a pllot caustic flood

prOJect in the Seven Lakes Sand.of the Upper Hospah formatlon‘

AT i e T e

at a 1ocation in the NE/ASW/4 Section 1, T17N,.R9W, NMPM

hereinafter set forth.

3.. The Héspah field is now in its later stages of A

secondary recovery by waterflood‘aod applicant proposes to

ST

a tertiary reeovery projectOby‘the use of a caustic flood

process, Attached as Exhibit "1" is a plat showing all wells

in the ares,

Iy
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4. Applicant propcses to drill four injection wells

and one producing well within a one acre area to a depth

sufficient to”ﬁéﬁéfiéﬁé“Eﬁé"§é§é£”iékéé”éand of the‘ﬁ;het

Hospah Field at the following locations:

"""" - {a) foduction well 330 feet from the ‘west line
~and~330 feet fiom the north lide of the NE 1/4 of the SW B
- 1/4 of Section 1, TL7N, R9W. ;
(b) Injection well 225 6 feet from the west iine o
T anG 25576 reechfom the‘ orth iline Of the NW 1/4 otwthe NE R ‘;
1/4-of-the-8H-1/4-of -8 Section 1, TL7N, R9W. - -
(c) InJectlon well 434 3 feet from the weétu1iﬁe _f-» -
and 225 6 feet from the north line of the NW 1/4 of the'NE‘ |
, 1/4 of the SW- 1/4 of Section 1, T17N, R9W. :
L el . 5 . . o N . - “-;
- {d )' j"clon well 434.3 Feet ‘from the west llne ‘ E
and 434 3 feet from the north L}ne of the NW 1/4% of the Lo
NE 1/4 of the SW 1/4-of Section 1, TL7N, ROW.
f(e) Injectlon well 225.6 feet from the west'line‘ .
aﬁd_434.3 feet from the north iine of the NW 1/4 of ‘the NE
1/4 of the SW 174 of Section 1, TL7N, ROW.
5. In accordance with Rule 701 of the Rules nF the New

Mexico 0il Conservation D1v181on the following Exhiblts are

attached and incorporated herein by reference.{

(a) Exhibit 2: Plat,showing the location of the

'project and all othet wells within‘a two ﬁile‘radiug; N

“(b) 'EXhibit 3: A tabular summary of all wells with-

in a one-half mile‘radius;

(c) Exhibit 4: A type Log (Well No. 55)

(d) Exhibit 5:

proposed injection wells;

A Wellbore Schematic of the
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(e) Exhibit 6: a Wellbore Schematic of the

proposed producing well, .. .. .

(f) Exhibit 7: Wellbore Schematics of all plugged

.
IO -

and abandoned wells thhin a one- half mile rad;ws

CTTIUNIDT T8I The injection of

r-hf
c-r :

. 4
an 0e CauS CiC

0.1 percent by weight of sodium hydroxide in solution with

water and will be 1n3ected at pressures below that requlred

two years- from ‘commencement.

,814 The proposed pllot w111 be llmited to the Seven

Lakes Sand of the Upper Hospah F1e1d at an approximate depth

the scurce water for this pilot prOJect is in thé Morrison
formatlon at a depth of 3, 100 to 5*L00 feet. -A'typical

water ana1y31s is attached as Exhibit 8. . 0

10. ‘The proposed pilot project as outlined in'Exhibit
9,‘attached hereto, will notjpresént a risk of contaminafion,
of fresh-waterlspurces in the area, will not’impait the .
correlative rights of others, will be in the best intefests ' - o
of conservation, will determine the fea31b111ty of a.caustic |

flood of thls formatlon and will not cause waste.

- o .~

1- the Sevel Lakes Sand of

" for

b

the'bpper Hospah Field, McKinley County, New Megieo inélﬁding S V'f

‘but not limited to authority to:

(a)~ to approve the drilling and spacing of the




location;

(b)

(e)

proposed injection wells and producing well at ﬁhe proposed

to approve the proposed pilot project

oraht'such additional authority and approvel

as may be required to implement the proposed pilot project.

w. ‘Thomas K 1a
P. 0 Box 17469

“Santa Fe, ‘New Mexico -

'87501»-9
(505) 983-4285 S
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“Tesoro Petroleum Corporation,

HOSPAH FIELD

T MCKINLEY COUNTY , NEW MEXICO o

LOCATION PLAT L
PROPOSED CALISTIC FLOOD PILOT

SEVEN LAKES SAND

T\ 7

3000 2000 W00 O . sod
:__._. g L 4 __.___...,..._:J

8Y: TRAVIS CROW

DATE: SEPT. 1980

ol

Exhibit 1



Doerator

well ilame o

Tesoro
Tesoro
Tesoro
Tesoro
qmmomo

Tesoro
Tesoro
Tesorp

Tesoro

3
i
i

4mmowg
Tesoro

Tesoro

Tesoro |

HSU

HSU

HSU

HSU.

HSU

HSU
HSU
HSU

HSU

HSU

HSU

HSU
HSU

#21 SE-NW

#9 NW-SE
#$13 . SE-NW
#11 - SE-NW

SE-NW

Sec 1-17N-94

17N-9W

mmn.w

]
|
1

mmnﬂ~$~w2|mz;

b

Sec 1417n-9u

1

b

Sec 1-17N-9W

i
. i .
i
i

#38 . SE-N4 Sec T-17N-GW

k2 SE-Ni

280 SE-NW
#61 SH-NW

456 SW-NZ

i

#24-A
#52 - LSH-NE

SW-NE

Sec d%_wz-ms

Séc 1-17N-0

Sec 1-17N-9H

Sec 1+ 17N-OW

Sec 1-17N-9

Sec 1-17N=91
Sec 1-17N-gu

i

Within 1/2 Mile of |

,nmw¢:m

i ‘mmw»_,.n.m ng

Cement

wouommamnaumnnwo:.zmdqm

,<nmawan. Tetal
,.._.OU.“ - - Deoth

Producing
. Interval

Progucing
Formation

Strings

12 172"
N,:

.._Q: ..
o .N,:4 N
._,.Q: o
7
JN:
.N:

5 1/2"

mwg\m=
8 5
7

8/5/8"
4120

8:5/8"
§11/2"

5.3/8"
7t

eoth

I
S1833'

g2 15 $x
T530° 50 sx

12. sx
50 SX

60 sx
Aﬂmomx

1557+ 50 sx
1528° 75 sx

/ .. 50 sx
1536" . 120 sx

meh_ : ._.wm_wx
17.00" 50 sx

- 200 sx
140 sx

75 sx

Voiume

10 sx
50 sx.

1535 40 sx-

15470 40 sx.

-50..8x

" surface

1578'
1300" .

suFface 1570

1350!

surface ' 1567"
-1300"

surface 1550
. 1280" .

surface 1563’
- 590!

1250' 1565
1340'" +1576'
1360% 159"

surface 1574
879"
surface 1715'

1220

surface .2730'

ks

1190"  1552°

1330 1526

g Ay
1535'-70"
Hmuowdmd;
“P&A

1538'-63"

1557 -55"
1528'-76'
1547'-85"
1536"-74"
1632 -56'

1514-42°

1512'-52"
1514'-26"

U. Hospai

U. Hosg

U. Hospat

U. Hospar
U. Hospal
U. Hospar

_c._zomumw
(Injectic

U. Hospan
(Injection

U. Rospanr

“U. Hospan

U. Hospah

. Hﬁvcpmﬂ Summary of All Wels
* - Within a One-Half Mile Radius

¢

\

of Proposed: Injection Weils

|
i
i
'




| oumwwwow ¥Well Nam

Tesoro HSU #85
.- Tesoro HSU #67 *

" Tesoro  HSU #23
Tesoro SF Hurst %44 
Tesoro  HSU #51
Tesoro  HSU #12

Tesoro

Locatisn

4

| SH-NE_Sec 1317N-9W

s Within 1/2

Mile

..www@:o

L Setting

:gw@vsonOmma

Cement

.Injection Wells

~ Cement

_ Tota:

Producing

Procucin:
Formatio:

" Strings

8 5/8"

612

_.-.:
i

N:. .._\.N: ’

:Denth

104!

153"

ez

agmwp_

w_m.<oqcam

100 sx.
150 sx

35 sx
© 55 sX

_Top
.mcnﬁmnm
450"

.mcxmmnm
1150

Awomuﬁ:
1551

1636'

SE-NE Sec 1417N-0
NH-NE Sec 1517N=9W
NH-NE Sec 1-17N-9M

w\m "o
3 5/8"

| 1528

207"
3317

75 sx

150 sx
325 sx

1200*

surface

2400

,1570"
7852"

Interval”

1535' 51"

1546 -64"

1528'-70'
<P &A

.c.JzOmnww

U. Hospa:
Aﬂsuwnﬁ¢o:
U. Hospan

NH-NE Sec 1-17N-9H

NH-NE_Sec 1-17N-94

'

-
1
WN..

1532

21

" 535"

mo SX

12 sx

45 sx -

~surface
1320°

1576°

' 1580°

1532'-76"
1535'-80"

c.mxowumw

c.wmomnwy

HSU #4

NE-NW Sec 1<7N-9

o

61t

70 sx

1611

<P &A

Tesoro

. Tesoro

Tesoro

Tesoro

HSU #4Y

HSU #6

HSU #22

HSU #5

.- 1..;1.,*”
!

i
!
|
{
|
|
i
|
H

NE-NW Sec T-17N-

NE-NW Sec 1<17NZ9W

R

NE-N4. Sec 1-17N-9W
NE-NW Sec 1-17N-9W

"3 5/8"
5 1/2m,

1
“N:

ru
B

QL.F [}

i

74!

aummm.

20"

1538

1853

1...80'

ﬁmop.

60 sx
deo $X-

155 sx

70 sx.

41 sx

16 sx
.Nm_mx

surface
620

m:mﬁmnm
1230
. 1360
50"
1300

Tabular mcaswwwrom All Wells
Within a One-Half Mile Radius
of Proposed Injection Wells

1581

15821

1595¢

1604

1556'-81"

1538'-82"

1553'-95"
,Hmmm.-mm_
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‘Bxhibit 7

‘Well bore Schematics of ALl Plugged and Abandoned Wells
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CORE LABORATORIES, Inc. - v
Petrolewnii Reserve Enyinceting '
DALITAS.f TEXAS

WATER ANALYSIS -

- “Pags i TUel T
File . IWTL-7117 .
: 'l‘e r¢ Petroleum ' ' ‘ ' . "
Com:-my Co_rp ration Well Name _Water supply well Semple No.___ 1 |
; Formah‘on-_ mD CEVSON Depth 3/00 - 3200 SIMPICd From ni 5 R e
Location : | Fielci
Di:" 3&“[’:{'& i H'—:‘ oL ; »_:_,,_A ’A i __ n:l- An4| --J_:_: ag
~ T 0;9993 @ 60’ Fr_g,
 Totai Dnsolvcd Solids _ 724 mg/L. calculated FR Specific Gravity 0. 9965 @14 of
Resnslmt) 90 09,7____ohm mctcrs C 14 _oF meas\xred A B H).dl:‘ogéh Sﬁlﬁde absent
. pH 9._05 @.76 ¥ S :
=+ Constiuents mcq/l.. . Comgan (.onst:tucnls C meq/L - mg/l -
-~ Sodium 10,19 234 SRR Chloride 0.27 50T
Calcium o 0.24 4.8 : Bt_carbom_tc R 3- 51' . 21,{ R
" Magnesium - - 0'._03 . 0.4 g - Sulfate 6::12 294 (Grav)'
Iron ~0.01 0,33 Carbonate 20,57 17
Bafium OC o . ’ 0. o (Gra‘v.) Hyd‘oxidc ) A o‘ 0 ) N ‘ G. o
200 s 5 5 0 . 1520 .
v 10 Ng lminiu'unlmrit i fuutf [ pnion u|m||u|nlmlmpm!vm,unlmrunlmllmllnupl\ porsprang mmunmnlcm o ‘10

e

1 a %ill!!lIﬂf}'tll[lﬁlAlllliVl'l[illi_il![{llilii!}[!!!_i oo Illl[llll]milllull\lMWHHLlwllmhmllmIml fuiohdubldudont jeoo, g -

1 m i nh}ﬂ‘:i[n|'||u|||ui|nn.ujmnlﬁ‘iiliiﬁ[nu{f |ulmiuuhm,nn,mlml)amluullmlml un]imjﬁn[a:n]duﬁcn||:1ﬁiﬂ|:]ﬂ||[f|ﬁ1 0, 1

-
&

m|l"“'llﬂlll“lllllllmlul;lllll‘llll!ﬂl!‘-"l'“ll'“l!'llllll"l “illllli'"lii"|I|I|ILI'|-..!./" biedignol l"l'"!!!l!!!!!m!“ﬂ iFiﬁ!iiil!iiil!iill!“lu ‘ CO. 1
' Scale: meq/L . )

* All analyses except iron determination petformed on a filtered sample.
P
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PROPOSAL FOR A CAUSTIC FLGOD PILOT
HOSPAH FIELD

Tesoro Petroleum Corporetion proposes to install and operate a caustic flood

____-_4 pilot in the -Hospah field; Mc Kinley County, New Mexico. The purpose of the pilot

%Q;e'g is to evaluate the feasibility of the caustic flood process in the shallow Seven

" ‘Lakes sand. The objectives are:

- 1. Tp establish the presence of a mobile oil phase in the Seven-
S Lakes sand.

2. To evaluate reservoir fluid properties and the effect of caustic
solutions on those properties.

‘,e”,,wmp3¢‘mgo;evaluate the displacement process in core sanples and the effect
of caustic solutions on displacement., . . o T T T e

4. 'To evaluate the feasibility of treating produced water.

-~ 5. To ¢°ﬁ?irm:15b°rat§¥y;iin§ing§ﬂbyapilotin&&diﬁg;meff;mf.,"eiW;a:umWrammw~eieévséé4

6. To evaluate the: economic feasibility of a caustic flood process
< in the-Seven "xea sand. '

7. To expandzthe caustic flood process over the field area if warranted
by findings. ,

The Hospah field currently produces from the upper Hospah sand of Upper Cre-.

' taceous age. ‘l‘esoro operates the field as the Hospah Sand Unit waterflood.” )

The snallow, Upper Cretaceous, Seven Lakes sand has not been successfullpirirr
sted at Hospah but has produced in the area in the Seven Lakes field which is
located about;ls miles west-ndrthweSt of’Hospah. Available core data eetablish 4 L -
only that a residual oil saturation is present. The trapping mechanism is a
horst located on the northern plunge of an anticline. The sand has.an,average _...,”pwu:a'
porosity*of 0.285 and an»average permeability of 270 #id as determined by core
'analysis} By analogy with the Seven Lakes field, the oil is expected to be gas
'free and to have a gravity of 30.5° API.
~ Cores cf the Seven- Lakes sand in the pilot area had an average oil satnra-
tion of 21.1 percent. It is expected ‘that this saturation has been affected by
‘the-fluehing of the drilling fluids used and that the inrplaoe 0il saturation is
somewhat higher. If the actual saturaticn is as much“ae 36:percent, the initial
Voillin place would be 650.3 STBiacre—ft., A caustic flood might‘be;expected to.
produce 25 percent of this residual oil or 162,6 STB/acre~ft. This represents

L

--a potential of 766,000 STB of oil from a fully developed project.

The following procedure describes the installation and operation of a mini-~

pilot flood project to test and evaluate the caustic-flood process for the Seven

Lakes sand. 'The sand occurs at a depth of about .300 feet. The pattern is a oné-

acre normal five-spot corsisting of one production well and four injection wells.

EXHIBIT 9




The general procedure 1is:

{ 1. Drill, core, and complete a production well in Sec. 1-T17N-R9W at
? the location described (see Exhibit 1). Core the interval of

i : interest (30 ft) and preserve and freeze the core for laboratory
' analyses.

L 2. Install test equipment and test producing well to establish produc-
L tivity and nature of produced fluids. Sample any produced fluid
o . for laboratory analyses. .

3. Drill, core, and complete four injection wells at locations 147.6
- ft from the production well at the locations described (see Exhibit
1). Core the intervals of interest (30 ft each) and preserve and

freeze the cores for laboratory analyses..

4. Conduct pressure falloff tests of injection wells to determine D
injectivity of each. Stimulate wells as needed to remove any well—}

thnvn  Aamann . . Digemin imesmdismd A T amimanm e dolon. ~z

~3-
SOLS CAmARS T RURTA TPIOLUCTIoR 105 OV LAt sana “IRtevai~to deiine

_the initial injection profile.

5. mstall surface facilities required to lift, treat, and ‘store the
produced fluids including pump ing unit, flowlines, free-water
knockout, and other oil-water dehydration or demulsification equip-
ment as needed.

6. TIunstall caustic-brine injection facilities, supply water treating
~o- -gad-sofiening facilities as necessary; and injection pumps and )
lines.

i 7. Inject a softened water pre-flush into the - four injection wells.
- _Chemical tracers will: bP injected ﬂnr'lng thie Phgm to investigate L Sl
. flood pattern development and. time_of b ‘ki'hrmloh of the myee . .. _ . .. 1

flush slmz- The nre-f‘lnqh wﬂ“l oansict ""“pp“‘snimaec...y ‘_3’330

bbl of 1. 0 percent by weight of sodium chloride (NaCl). The esti-
mated injection rate into four wells-is 172 BPD with an injection ‘
pressure of 60 psig. The ‘estimated pre~flush injection period is
2.5 months. :

8. Inject caustic slug into’ the four injection wells.: Chemical
" -tracers will be ‘injected with the &lug.te obscrye- uxeam:nrough
"‘patterns and times. Periodic injection profiles and’ production :
profiles will be taken to monitor changes in vertical efficiency.
The slug will consist of approximately 26,000 bbl of 0.1 percent
by weight of sodium hydroxide (NaOH). The estimated caust.ic slug
injection period is five months. . R

9. 1Inject 'caustic~brine solution into the four injection wells. The
solution will consiet of 0.1 percent by weight of NaOH and 1.0 per-
¢ent by weight of NaCl. Approximately 51,000 bbl of the solution
will be injected over a period of ten months.

10. Injection ﬂwells will be acidized as needed to maintain inj‘ection
rates,

11. During the pilot test period, laboratory studies will be conducted
to investigate the entrapment and entrainment mechanisms of caustic
flooding. Teste will also be made tc-determine the methods to be.
used in dehydrating the produced emulsion and in treating the pro-
duced water for reinjection.

A one—acte pettern has been belected for the pilot to minimize the time required

to evaluate the process and’ t:o 1imit the fileld area affected by the injected fluids.

If one-—half of the injected fluid is lost outside the pattern area, on1y two acres
of the field would be swept. This represents an average radial distance of 295 ft
e e from the production weil. ~The nearest existing wellbore “is Hospah Sand Unit No. 13,

which is located 482.5 ft from the proposed production well. ‘The caain'g annuli of

those wells offsetting the pattern will be monitored for pressure changes or other




P
{
H
)
t

evidence of influence By the injected fluids. If such evidence is noted, Tesoro

will take necessary action to prevent wellbore communication with other sands. This

wouid include squeezing the affected annulus with cement from the Seven Lakes inter-
val to the surface. |

_The source of tge injectién water supply 1is the Morrison formation atAa depth
of 3,100 to 3,200 ft. Tﬁis sand is currenﬁly supplying fresh water for injection
into the upper Hospah sand. A typical water analysis 1s sﬂown‘b§ Exhibit 8. The

Seﬁqp Lakes sand is believed to contain fresh water but no analysis is available.




