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OIL CONSERVATION Dl\noION
- ) " JERRYAPOOACA POBT OFFICE BDX 2008
GOVEANOA . STATE LAND OFFICE BiMLOING
: SANTA FE. NEW MZXI A7SN1
j NIC‘{(‘E_WLIN March 6§, 1575 (S05) 827-2434
o ! T ke T ARY
) i ]
TR | e e T Re:s P  . 6446
e Mr. Jascn Kellahin ORDER No—N=SYTZ
o Kelliahin & Kellahin ‘ ~ .
s s ST Attorneys at Law =~ - , : Rt
: ‘ : Post Office Box 1769 " Applicant: R
- \ Santa Fe, New Mexico pplic
’ Flag-Redfern Oil Company

Pl AN 5 /

‘Artesgia OEE .

L aam et WAL

N STATE OF NEW Méxlr.:d
ENERGY ano MINERALS DE| ARTMENT

Dear Sir:

Enciosed herewith are two copies of the above-referenced
Division order recently entered in the subject case.

?Vurs very tru

S T

/308 b. \faffey

Director -

JDR/fd
Copy of order also sent to:
Hobbs occ
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT

IN THE‘ﬁAf:a“'L;*TEB HDARING
CALLED BY THE OIL CONSERVATION

iy M o _mreren
B.- as:\lﬂ ?t‘a FY vy ‘UMUD& Ul

CONSIDERINGS

CASE NO. 6146
Order No. R=5932

APPLICATION OF FLAG-REDFERN OIL
COMPANY FOR OALT WATER DISPOSAL,
LEA COUNTY, WEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION3

This cause came on for hearing at 9 a.m. on February 14,

197¢, at Ssnts Pe, New Mexico, bafore zminer: Danhl S. Rutter. ,

non, ‘on this 28th day of rabmry 1979, the Division
Director, baving considered the testimony, the record, and the
recommendations of the Examiner, and being fully advised in the
premises,

FINDS:

(1) That due pnblie mctice having been givcn as requited
by law, the Division has juriadictionmf this cause ani the
mbjoct mattor thereof.

(2) ‘That the applicant, ?lag-!todtorn 0351 Comny, is the
owner and operator of the Santa Fe Well No. 2, located in Unit.

‘D of Section 35, Township 10 South, Range 36 East, MMPNM,

Dickinson-San Andres Pool, Lea County, NHew Maxico.

(3) That the applicant proposes to utilise said well to
dispose of produced salt water into the San Andres formation,

with injection into the pertontod utml from approximately
4,969 feet to 4,984 foet.,

(4) That the injectior should be accomplished throwgh
2 3/8-inch plastic lined tubing installed in a packer set at
approximately 4900 feet; that the mlnq-tubing annulus should
be filled with an inert finid; and that a pressure gaugs oI
approved leak detection device should be attached to the annulus
in order to determine leakage in the casing, tubing, or packer.
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(5) That the injection well or lyétém should be equipped
ith a pressure limiting switch or other acceptabls devics

no more than 1308 psi,

’ngcn will limit the wellhead pressure on the injection well

{(6) That the operator should notify the superviaor of

the Hobbs district oftice of the Division of the date and time
pof the installation of disposal equipment so that the same may
be inspected.

(7) That the operator should take all steps necessary to
nsure that the injected water enters only the proposed injec-
on interval and is not pernittod to escare to othcr formations

(8) That approval of the subject applica‘ion will pravent
the drilling of unnecessary wells and otherwise prevent waste
and protect correlative rights.

IT IS THEREFORE ORDERED:

(1) That the applicant, Flag-Redfern 011 Company, is hereby
uthorized to utilize its Santa Fe Well No. 2, located in Unit D

Eﬁ Section 35, Township 10 South, Range 3€ East, NMPM, Dickinson~
n Andres Pool, Lea County, New Mexico, to dispose of produced
1t water into the San Andres formation, injection to be accom-
1ished through 2 3/8-inch tubing installed in & packer set at
poroximately 49200 feet, with injection into ths paxforatad
aterval from approximately 4,969 feet to 4,384 feet;

PROVIDED HOWEVER, that the tubing shall be plastic-lined;
t the casing-tublng annulus shall be filled with an irert

r the annulus shall be equipped with an approved leak detection
evice in order to determine leakage in the casing, tubing, or
ker.

: {2) That the 1njoctton well or system shall be

ith a prasssure limitinc switch or other acceptable device lhicg
limit thy wallhead pressure on the injection wslil to mp L
than 1308 p.i.

(3) !hnt the operator shall notity the -upervinor of the

1Hobhe diatrict office of the Bivizsicn of iLhe Gate and time of

the installation of disposal equipment so that the same may be
inspected.
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(4) That the operator shall immediately notify the super-

i
e

visor Of the Division's Hobbs dlsirict offlcs of ths fsilurs of
the tubing, casing, or packer, in said well o= the leakage of

water from or around s3aid well and shall take such steps as may
be timely and necessary to correct such failure or leakage.

(5) That the applicant shall submit monthly reports of
its disposal operations in accordance with Rules 704 and 1).20
of the Division Rules and Regulations. '

(6) That jurfadiction of this cause is retained for the-
entry of such further orders as the Division may deem necessary.
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STATE OF NEW MEXICO -
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Dockets Nos,

Docl;et No. 6-79

7-79 and 8-79 are tentatively set for hearing on February 28 and March 14, 1979. Applications for

hearing must be filed at least 22 days L7 advance of hearing date.

DOCKE'L EXAMNER HBARING - HEDNESDAY - L'EBRUARY lla 197a

9 A.H. - 0IL CONSERVATIU‘! DIVIaIO‘l CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANIA FE, NEW MEXICO

ALLOWABLE:

..—~TASE 6446:

 CASE_6447:

CASE 6448:

CASE 6450:

CASE 6451:
CASE 6452:

CASE £453:

[

160~acxe non-standard proratina onit; whigh cannot be 80 drained bty the existing unit well.

The following cases will be heard bLefore Daniel S, Nutter, Examiner, or Richard L. Stamets, Alternate Examincy:

(L) Consideration of the allowable productiocn of gas for March, 1979, from fifteen prorated pools
in Lea, Eddy, and Chaves Counties, Neu"uex!.co.

) " Consideratfon of the allouable production '\f gas for March, 1979. from four prorated pools in
San Juan, Rio Arriba, and Sandova) Countieo, New Mexico. .. P

tion of puschases's uominations L0t the one year period beginning April 1. 1979, for

he above areas. : ;
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In the utter ‘of the hearing called by the 01l Conservation Division on its own wotion to permit
Consolidated Minerals Developmeént Corporation, American Surety Company, and all other intercsted
parties to appear and show cause ithy-the Sarah “S" Well No, 1 located in Unit J of Section 26,
Township 31 North, Range 23 East, Colfax County, New Mexico, should not be plugged and abaxdoned
in accordance with a Division-approved plugging program.

Application of Flag~Redfern 01l Company for salt water disposal, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to dispose of produced selt water into the
an Andfes formation through the perforated interval from 4,969 feet to 4,984 feet in its Saunta
Fe Well No. 2 located in Uit D of Section 35, Township 10 South, Kange 36 East, Dickingon-Sen
Andres Pocl, Lea County, New Mexico,
_Application of Atlant:lc Richf:l.eld Company for approval of inf1ll drilling and an unorthodox well . ;
location, Lea County, New Mexico. Applicant, in the above-styled cause, seeks a finding that the 1
drilling of fte J. R. Phillips "B" Well No: 6 to be located at an unorthodox locsticn 990 feet®
from the North line and 1650 fect from the West line of Section 31, Towuship 19 South, Range 37
East, Eumont Gas Pool, Lea County, New Mexico, is necessary to effectively and efficiently dvain
that portion of the previously approved 160-acre non-standard proration unit which cannot be so
drained by the existing unit well, -

i

Applicatlon of Sam H. Snoddy for arendment Of Order No. R-5521, Lea County, New Mexico.

Applicant, in the above-styled cause, seeks the amendment of Order No. R-5521 to change the 160- -
acre non-standard proration unit to a 320-acre non-standard proratiou unit comprising the SW/4 of
Section 25 and the NW/4 of Section 36, both in Township 20 South, Range 32 East, South Salt Lake
Field, Lea County, New Mexico,

v R e Fia . |

Appilcation of The Superior 01l Company' for downhvic commingling, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the downhole commingling of Strawn and
Morrow production in the wellbore of its Ryan Com. Well No. 1 located in Unit D of Section 5,
Township 23 South, Range 27 East, South Carlsbad Field, Bddy County, New Mexico.

Gy Aleled s vV

Application of Sun o1l (,onpany for a unit agreement, Eddy Cmmty, New uexi 0- Applicant, :Ln the
above-styled cause, seeks approval for its East Millman ‘Pool Unit Area comprising 920 aires, more
or less, of Federal and state lands in Township 19 South, Range 28 Eagt, Eddy County, New Mexico.

Application of Burleson & Huff for approval of infill drilling and an unorthodox well. lbcat:lon, Lea
County, New Mexico. Applicant, in the above-styled cause, seeks a ‘finding that the dvilling of its
Coll A Well No. 2 to be local:ed at an unor thodox location 1980 feet from the North line and 330 feet
from the East line of Section 29, 'l‘ownship 25 South, Range 37 East, Jalmat Gas Pool, Lea County, New
Mexico, is necessaty to effectively and cfficiently drain that portion of the previcusly approved
160—acte non-gtandard proration unit which cannot be so drained by the existing unit well.

Application of Burleson & Haff for approval of infill dril.li.ng. Lea County, *  Mexico.

Applicant; in the above-st.yled cause, seeks'a finding th=t the recompletion of its Harrison Reu =
%o. 2 located in Umit N or, in the alteraative, the dtilling of its Harrison Well %o. & to be loeatd .
in Unit L, both in Sectfon 25, Township 24 South, Rangi 36 East, Jalmat Cas Pool, Les County, Bew p
Mexico, 18 pecessary to. effectively and efficieatly drain that pertics of the pravioualy ap.toged

Application of Moranco for dovnhole co-ingnng, Lea Cmmty. New Mexico. Applicant, in’the above-
styled cause, seeks approval for the downhole cowmingling of Blinebry and Drinkaid production in’

the wellbore of fts EM Eiliott Well No. 1 located 1n Unit E of Section 35, Township 21 South, Range
37 East, Lea County, New Mexico,

e ot e e e T o e o i
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IN THF MATTER OF:

S o T T e R it e B

Poge 1

ENFRGY AND MINERALS DEPARTMENT —

OIL CONSERVATION DIVISION
State Land Office Building
Santa Fe, New Mexico

14 February 1979

WYAMINER R LDTY C

S ASAT L LN ah e e

Tt N Sl Wt S et Wit

Application of Flan Redfern 0il Company CASE
for salt water clsposal, Lea County, New 5446
Mexico.
Daniel S. Nutter
TRANSCRIPT OF HEARING
APPEARANCES
0il Conservation Lynn Teschencdorf, Esq.l‘
Division: ) Legal Counsel for the Division

State Land Office Bldg.
Santa Fe, New Mexico 87503

For the 2Applicant: Jason Xellahin, Esq.

KELLAHIN & KELLAHIN
500 Don Gaspar .
Santa Fe, New Mexxco 87501
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I NDEX

STEVE ROESSLER
Direct Examination by Mr. Xellahin

Cross Examination by Mr. Wutter

EXHIBITS

Applicant Exhibit One, C-108

Applicant Exhibit Two, Log
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- his oéth, testified as follows, to-wit:

Page 3

MR. NUTTER: Call next Case 6446,

MS. TESCHENDCORF: Case 6444, Application of

Flag-ﬁedfern Oil Company for salt water disposal, Lea County,

New Mexico.

MR. KELLAHIN: If the Examiner please, Jason

one witness t¢ be sworn.

(Witness sworn.)
STEVE ROSSLER

being called as a witness and having been duly sworn upon

DIRECT EXAMINATION

BY MR. XELLAHIN:

Q Would you state your name, please?
A My name is Steve Rosslew, I'm employed by

Flag—ﬁedfern 0il Company in Midland, Texas, as a petroleum
enginéer.

o Have you ever testified before the 0il

Conservation Division or one of its examiners, Mr.“Rossler?;,

é A Yes, sir, I have.
| o And your qualifications are =z matter of
recoré?
o Yesg, sir.

P TR il L L e e L i Tt WD i e e m

e S R
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acceptable,‘MrT Nutter?
MR. NUTTER: Yes, they are.
o (Mr. Kellahin continuing.) Mr. RQfsler,
- are you familiar with the applicabion of Flag-Redfern in

”Caseuygﬁberﬂé446?

A~ . Yes, sir, I am.
Q What does the applicant propose in this case?
A We propose to apply for a permit for salt

water disposal in our Dickinson-San Andres Field, Lea County
New Mexico.

Q And would you give the locatidn of the sub-
ject well?

A Okay. The‘subject_wéll is located in Unit

D, 660 feet from the north line, 6&0 feet from the west
line, Section 35, Township 10 Sout:k, Range 36 East, Lea
Courty, New ﬁexico.

0 Now, you are referfing at the moment to

what has been marked as Flag-Redfern's Exhibit Number One,

is that correct?

A That is correct. It's on page two.
Q ;’ What other information is shown on that?
A Okay. Other information shown-on page two;

which is the ‘application tc dispose, or Hew Mexico Form

C-108, also shows all the casing strings in the well, cement




Page 5
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Afigure,lwhiéhﬂl,will,wish;to"talk about ag w

9,

SALLY WAL TON BOYD
s P T v Vi

my proposed injection zone, top of thelformation, current

; zed of f perforati:ins, my anticipated

perfcrations, squee
: N i :
injection volume of salt water, mininum/maximum, my appro-
ximate preséure. There is a discrepancy in this 1308

progress, -
AﬁdWthéﬁé;af“EEGféé;WEhéwaffSéEW6§§£5E6;§>éﬁa the surface
owne_. notification.

1Y So the offset operators have all beenﬁnbti~
fied in this case, is that correct?

A Yes, sir, that's correct. The offset oper-
ators have been notified and on page nine thiough eleven -
I've got three waivers from Reed and Stevens, Stevens, In-
corporated, frém Lawrenéevc. Harris, and also from MGF-0il
Corporation.

0} And those are the offset overdtors, are they

A Yes,,g@;,hpﬁat is correct.
o Now, referring to page three of your Exhibit
Number Onhe, would you identify that exhibit?

A Okay, page three of the exhibit is just a
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three by Reed and Stevens.

TG it ool 53 N NS 1 S L e 1 i e o e 25 A S

and I a2lso list the wells that w’ll be tied into this

systém, which will consist of five wells. Twe vells will

x
-Redfarn 031l Companvys

ag-Re n Oi the rema

el ase y -

‘@ Wow wnal's the stutus of those wells at the
presenffﬁime?

A At the present time Flag-Fedfern 0il Corwany
wells, both are producing, No. 1 and 3. On the”Reeérgpaim
Incorporated, they have the one well, the Santa Fe

Stevens,

No. 4, which is currently producing and has an allowable.

and the Santa Fe No. 5, these wells are listed as having

N R e R ) \ . . ) . S L E -

a temorary completion with suspended operation.
“Mow,-it is my understanding from talking

with Reed and Stevens that these wells will be completed.

Right now they are evaluating their completions due.to the

high water production they have from both wells. It's my
firm understanding there that they're waiting to see if they
have an economical way to get rid of their disposal Water -

before they complete thess two wells.

Q What's currently being done with the pro-

dnced water?

A The produced water is currently beipg hauled -

by commercial sources there to apvroved brine staticns

mrixan et A
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Page 7
there at a cost of $.95 a barrel.
Q Now referring to what has been marked as Ex-

hibit Number -~ as page number four of Exhibit One, would
you idqgtify that?

A Page number four is a repor:t of water analysi

-
-

fl-
"

me emphasize tiiat this wateér analysis was taken one day

the initizl stimulation job on thz well, so therefore

it shows slight remnants of the acié job nerformed on the

-

well.
. I have page five, which is a current water
analysis of the San Andres water from all three wells.

This was taken from a stock tank, from the water -- water

storage tank, excuse me.

is..

-]
!
b

1 -——

s the produced water from the subject
A Yes, sir, that is correct.

o Now, page six, what does that show?

#

zsal-well, the Santa Fe No. 2, dnd let |

A Page six is an area plat showing the,propose@f

disposal well, and all wells within one-half mile rédius;
and also a two-miile radius.

There are five walls within one-halfémihgi»

radius, including the disposal well. i
2 Then referring to 9a§é§f¥:wpége seven

]

; | , .
you identify that for me?

s

i
i
FEs

SO TIN5 Ty
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“internally plastic-coated tubing with a Baker Lokset packer,

(It shows the depth on the packer setting and also the ¢ur-

~rently'open~perfora£ions there. . . o ‘
in this well for disposal,

fiiled with an inert fluid?

13§

SR L3 g s (IR IE N TR D Lo 8 ¢
v ..o A The annnluzs will be £illed witii an inert

Q In yéux opinion will this well as ;t isé
preééntly completed fully protect anyfbroddéingy;znes ér
fresh water zones? - ' :

A Yes, sir, I believe it will fullywproteét

_those. o~ \~w %

@  Now referring to page eight of the Bxpiéi;y
One, would you identify that, please? - %

A Page eight is a location plat of the'prépbsai

Py 8
A Page seven is a provosed well profile of the
disposal well. It shcws all casing strings, cement. It

also shows the proposed disposal string, which is 2—3/§ths

a packer designed to hold pressure. from either directién.

e do not propose to oven up any more zones 1
: i

o Now will you inject -- you say it's inter-

nally coated tubing set in a packer. Will the 'dnnulusibe

: : | o 1

fluid. There will also ke a pressure gauge on the ann@i?é,

2;3/8ths by 4-1/2 annulus there, so that packer leakage or

tubing holes, holes in tubing, can be hbticed quickly.

. i
well. Notice that it says operator, Eanson Oil Corporation.
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Page Y

They applied for the permit but the well was drilled by
yFlag—Redfern Oil Company once Flag~Redfern 0il Company took

over operation s of this Santa Fe lease.

Q Ypu've already testifiedgisto ?agég pipe, ‘ i
ten, and eleven, a3 being waivers fréﬁtheoffset'operatégs;iié
A B 'ThégAis correct. . B S _h;ig
Q REferring’to page twelve of the Exhibit, rj'ég
would you diécggAféhe'information'showﬁ on that? =§

A Pﬁge twelve is the tabular summary of all

wells within one-half mile radiuginf-the proposed salt water
L

disposal well. It gives their locations, their total depths}-

s

- their producing formation and interval. Incidentally, all

‘walls are produding or have completion in the San Andres

fdrmation only. - o

*

I also stow surface casing and cement, pro-

duction casing and cement, and multi-stage cement jobs.

That consists of wage twelve and it continues |

"to page thirteen.

Also I've included the Reed and Stevens

ASanta Fe Well No. 4, which is over one-half mile from the

proposedfdisposal well but it's —- I consider it to be an

‘integral part of the dispbsal—affegted area.

Q- ﬁowfin your opinion will théfbasinQ-aﬁﬁﬁ_v

‘cementing program on the offsetting wells protect the pro—

ducing zones and fresh water zones and prohibit any migratio;
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15

have DV tools set in their casing strings but they did not

' second-staged it and they bave protected all zomes fros

‘Rustler anhydrite to the surface, so fresh water will be:

Page 10
of fluids into those zones? | b
A, Of the -~
Q Could you have a breakthrough as a result of
injection, is what I'm‘saying? a
A Aéﬁgfgééﬁi;ﬂ;f*the injection we should not é
‘have a breakthrough in the San Andres zona thers.
should be contained to the San Andres sone. . - ;ég
0 Is there any vossibility of migraﬁion upward é

from the wellbores of these offsetting wells as they are
completed?

R As they are compléted now, no, but let me
mention'thé:e, which I'm éure the E#éminér can see by

reading on the two wells by Reed and Stevens there,>they
A e i

have cement from those DV tools to the surface there, and

until they are sure they're going to make a completion there |
they;re going to leave the DV -- not DVis, it's a multi-
stage cement tool uncemented there. |

‘ME.,NﬁTTER: Well, that's’ony£he twb-wéiié;
the No. 1 and 5, they do -- they have two—staged a couple
of the other wells, though, haven't they?

A Yes, sir. Their completion, they have

protected there.
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-for that well being circulated to the surface.,

‘which was prepared from the results of initial stxmulafidn

2 8 B

Page ] 11

¢« - Now, in the event these --
MR. NUTTER: And you've two~staged your Santa

Fe No. 3, apparently, too.

A - Yes, sir. At the tire, apparently when the
regulations were changed there to include protection from
the Rustler anhydrite to the surface is when we applied and

drilled for this ¥ell No. 3, and that's -- that's the reason|’

MR. NUTTER: I just noticed that the subject
well, as well as the Flag-Redfern No. 1, do no: have any
cement across the salt.

| A That isvcorréct;
MR::E\‘IIjTTER: Okay, go ahead.
0 (Mr. KeXlahin continuipé;) 'Now,'turning to

page fourteen on the Exhibit, would you discuss the informa-

tion on that, please?

A Page fourteen is a fracture gradient table

of all six wells in the immedi;te.area; N

Now, I'm listing the wells, the top perfor-
ations in the San Andres, date of stimnléyion, surface
pressure required fo ‘break formation.. . Now this is the px
‘sure with acid on thé fq;ﬁation face thai‘theizﬂae§fiﬁi}j
accepts the fluid. ihe'job was done ahd‘éhe next column,
instant shut-in oressure was the minute fhe pumps‘were shut

e A S Tl e e s M s R . Y
: o NS I PR o e B e S ki i
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jobs on the wells, my calculated surface shut-in pressure

Poge 12

down there; this gives an instant shut-in oressure, which

by ueing this figure there and being able to calculate the
hydrostatic head of the fluid in the tubing, I'm able to comg

up with a formation fracture pressure, next column.

I've listed this for each of the six wells.

The next coluamn is the formation fracture
gradient, which is nothing more than the fracture pressure
divided by the depth to the top of the perforation in psi
per foot. |

Ckay, my next column, assuming that I have

San Andres disposal water in my tubing instead of the two

~
N

Aarcsant WOT. wakrkayr. and /Ar
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gplaced
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for each well is 1isted,Jétarting from the dispdsal well at,w‘
1100 -- I'm sorry, 1,116 to.2214. This is the pressure that |
I will have on the surface there for a column of produced
San Andres salt water in the tubing before I breakdown --
before I fracture the San Andres formation.

The next column is the surface shut-in gradi
that this pressure on the surface will yield.

What I've done, I've taken a field'aveiggé,
including the five wells within the one-balf mi;ekafeg;'_;‘ 
have left cut the sixth well, Santa Fe Well No. ;,,bgq?gg%“}”
not only -- it's out of the half-mile radius, but alsd~££j~

has a much higher formation fracture pressure than any of
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14

15

“theuéthef Qéiis;

“tiie same “formation fracture piessure,

formation is>fractured, with a full load of “San Andres water

I've taken this field average to -- which

calculates out that my formation fracture pressure averaqge
for the half-mile area is 4,027 pounds; formation fracture
pressure of .813 psi pér foot, which meahs for an average

well before the formation ie- fractured under static shut-in

pressure conditions I wiil have 1550 poungy :%*ﬁﬁéAtubing. .
Tﬁat would give me a surface shut-in gradg /f ;314;

The next item is I go backxtof;he disposal
wvell because the depth is different than fhe averége depth

to the top of the Sar Andres in the fi2ld, and I've taken

e S ——

R e A o . — AL Pt i
X VG Wi L

ue with, under static conditions, before the San Andres
i
in my tubing, I have shut-in tubing pressure of 1547 psig,

which gives me a gradient of .311 psi per foot, which in

my understanding is over what is allowed without a hearing.
in New Mexico.
Q Now, page fifteen covers the information

you've just discussed, does it not?

A " Yes, it does.

2 Do‘ydy have anytping to add tb'thétg

A No, sir.

Q How tprhing to page sixteen of the Exhibit,

would you discuss that information, please?

R S MR e s L AR AT O BT 1 1 1ni g it i e sl e T e
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14

15

16

17

18

~when I'm disposing of 1/4 barrel a minute, and I'll have

"1-3/4 barréis per minute.

A, Page sixteen is my friction table. What

I'm showing on this table u1s, on the very lefthand column

my injection rate in barrels per minute, I list rates from

1/4 barrel a minute to 1-3/4 barrels per minute.

The next three columns are calculations and

variables, which I'll explain on the next page, to arrive

at my last col‘um;'ér‘xnv the extreme right, which is my friction
pressure that wﬂill‘be incuried under the various disposal
rates listed that they ccrrespond to.

In other_ words, what I'm saying there, is

I'm going to have six pounds pressure there at the surface

an extra 223 pounds at the surface if my disposal rate is

This friction pressure has nothing to do

with bottom hole Formation pressure there. 1It's energy

loss there and therefore I've calculated ou:t to show that
with an increase in surface injection pressure, by this
friction pressure I don't modify the formation pressure at
all.

Q Now, page seventeen-a, vfould you disgcuss
that 'iﬁfomation? Is thit just an explanation of how yon
miﬁd at the figures on page sixteen?

A Yés, sir. Page seventeen-A, I'm shoﬁing

how I calculated my friction losses, using the Tanning

5 e T e ARSI S AR 88 e e i i ot i e TR




Page.. 15
1 frictign equation, which is listed, and also I calculated
2 Reynolds numbers for each disposal rate there. 1 list my
3 reference, andé the'sefztwo calculations are the _third and the
4 ¥  fourth columus J.isteé on page sixteen. | d
5¥ S Se;};aﬂt;eafe%i-B is the frictibn ‘curve there that %
6 I used applying my Fanning friction factors in my *n_'erfe_ezﬁ.'c‘é= ‘:
? Q And tHat is the source of your tabulation
8 on page sixteen? ;
9 A Yes, sir, that is correct.
Y. 10 Q. | Now t\irn to‘p‘"age eighteen, would you identi-
1 EH :
g§§= " fy that, please? : : ‘_\
\/:sli A Page ciighﬁééﬁ' is my calculated—;surface in- g
§§é§ 13 rject’ion prgssure. Thzii’s is really one of my —-‘”thi}s is reali.l,'é
FHE 4 the whole gist of the "f'p;':i'_%i‘é_ai%idﬂ; ‘mhis is what I'm ‘aszai*ﬁ‘g‘*ﬂ
15 for., '
16 I've 1:isted my injection rates in barrels
7 per nminute. It 'rangefs from 1/4 to 1-3/4 barrels per minutg.
18 . | The next coiﬁmn is my caiculated :"friction |
g pressure, whichx ve ju?st previously talked ;bbut.
2 The"ext colurn is my calculated iastant
x shut-in surface";')ress%are; which comes from my fracture
2 gradient table on A?a% fourteen,
o v ‘ nL The laét column -is my calcvlated surfaee
2. injection p‘ressure'in%fpsig. This féble shows the' varjous
® ‘disposal rates, what my wellhead -- what my disposal well-,__é

W R i S R s i it gy s o B o i Bt e sl
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Page 16 v
o AN Hheédwprféssure should be bérrwfore the San rAndﬂres Vform‘atién
2 is fractured.
3 - Q This is your surface pressure, is that cor-
4 "fé’t’:t? e e e
5 A This is my surface pressure. That is cor-
6 rect. . !
Y Q. Now, what‘surface_pressure do yon; anticipatc'i
8 using in this particular well, or do you want to reserve
® that until later? B
g‘gs 1o A I will make just a few comments on it. This ;
Agg:::z j' well has produced 60,000 barrels total fluid. Of that, |
J;Ei; r 58,000 is water. Now,” when disposal operations are started i 3
;agé ‘3 there,‘l don't "antici‘pate even having to digggggrgt 1000 = 5
3% .5.3 ol £ 4 pounds, due Hco the void in the formation, but as I stafﬁ !
18 filling he void left from the production of *'hn well there,
' my pressures will start to climb there, and the reason I'm
v -asking for these pressures here, these are -- these are
8 the maximum pressures that I think should ever be impo.ea
" upon the well before ~- maximum pressures; otherwise, I
» fracture the San Andres formation there.
n To ask for a lower pressure at this time amd
2 have to come back: six months latsr and ask for m""..uar =
O a crease in pressure would require another heariag, tb AI ‘
2 asklng for the comolete pressure now.
% Q Now, you're talking about disposing of 50 to

e ST e G e e e
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100 barrels of water per day. Why do you need that exces-

~ per minut

"there, which will limit nmy wellhead preséure and also,‘ofc.»

Page 17

sive -- higher rate of pressure; not excessive?

A, I need the higher rate of disposal in barrels

electrification, so liy disposal pump will be run by natural

to dispose of my fluid during the

. 5 -
gas engine and I propese

three hours that my pumper for the lease is there, so that 1P

he can see any problems with the system,. or leaks, or any-

thing else there. The system will not ba autdméiéé{-éa

therefore I prozose to dispose of my fluid in a short period
of time.

I will have a kill switch attached to this

engine there that

gas

coutse, low tank level, low tank level fluids.

Q Then in the operation of this lease you'll
accumulate the produced water.inggnks and then diépose~of
it on a daily basis for a short periSd:of time. Is this

what you're saying?

off of high pressure i

A . Yes, sir, that is correct.
o It will just be an intermittent injectignyéhﬁ

not the regular straicht injection? B

A Yo, sir, it will not be a steady injectic
as in waterflood.

o And in your opinion, as I understand your
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'testimbny, the éﬁffé&é'pt;55uresrﬁﬁiéHW96ﬁ;re prépbéiﬁé t6
use will not fracture the formation?

A Théy will not fracture the formation.

'Q ‘77 Now turnihg to §$§; ﬂihéteen of_?ﬁur Exhibit;

will you discuss that information, please?

A  Page nineteen ig the structure map contoured

The PI zone is a marker that's approximately
170 feet above the San Andres porosity.

o) Page twenty of the exnibit?

A Page twenty is a north-south cross sectio
for the Dickinson-San Andres Field. 'Opeﬁipg'up the cross
section, you'll see by the index map where the limc cf szeo—- L

tion goes. The disposal well is the second from the left,

and on this cross section I am showing top of the San Andres
PI 7one, which I 6esq;ibed’on the structure nap,Aand alssc
the top of the San Andres porosity, which the wells are
completed in, the top of their completions.

Q Now Exhibit Nq@ber 21, would you i&entify_‘
that exhibit? |

A Exhibit 21 is a west-east cross section for

this same field, showing the same data. The ai '
is the first log, first well on the left.

I'm sorry, ic's the center.
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'Redfern 0il Company's Santa Fe lease from the time the first

~history of the Santa Fe lease. It's just -- it's a graph

-ghow?

2 8 B % 8

0. Okay. Now referring to Exhibit Number 22, |

would you identify that exhibit, please?

A Exhibit 22 is a productidn history of Flag-

well was drilled up until January of '79. It shows barrels
of oil, Mcf of gas, barrels of water.

0 And Exhibit 23, page twenty-three?

A Exhibit page 23 is production histbfﬁéfer
the proposed disposal well, the Santa Fe Well No. 2. It
shows the same data, ojl produdfion, gas prdductién, énd
wafer production. H |

¢ - And page twenty-four?

A Page twenty-four is a graph of the production

of page twenty-two.
0 And then page twenty-five?

A Twenty-five is a graph of the production of

the praoposed disposal well, shcwing the same jaformation
described on page twenty-three.

Qo Now,'referring to page twenty-six of the

Exhibit, and subsequent pages, what are they desiomed to

is the last of my exhibit, show the treating reports there

for the initial gtimulation of the wells in a 1/24mi1e cir ‘




Page 20

-t

Let me note that I had the actual report on |

2 Flag-Redfern's wells, wells which is on 26, 27, 28. 7he

3 Reed and Stevens wells, the only report I have is on their

4| “daily drilling report.

;'“VVWWN - V-Téeéé tre;£iﬁ§"£;§;;ts is“;$é¥e»1we NE ap

[ ] with my instant shut-in -- where I tcok my instant s@ut-in’_w
? »‘ p£essuréé thére:;o éalculéte:my fraétu:e, fdrmation frac-

8 ture table.

] ' Q And they are your supporting data for your
o s 10 fracture information and pressure information?
2;%; n A Yes, sir, that is correct.
o=
: §§§: 2§ @& Now, in your opinion, Mr. Rossler, will the
;éi; 13| approval of this apolication resuit in the productionﬁof 3
' %E §'i' 4 oil that would not Té&iierw»ise be recovered?

18 A There is a good possibility that this salt

16 water disposal project, while it's being applied for as a

17 disposal well, is a;:tually ;‘:1 pilot waterflood, because it

18 is disposing of water into the same zone that the surroun;v ’”'
19 wel_ls. éroduce .from, so I dc expect, if nothing is fracﬁ'lred

to see a reasonable response from my disoosal operation.
a4 But if vou have to continue trucking water
at’ $.90 a barrel, would that cayse premature abandonment

20

21

y

“ A Yes, sir, that is définitely cerreét”vth‘egéi
25

3
B
t
(o5
[}
%
B
ot
w
"
(1)
(1)}
o]
o
o
0,
&

ed and Stevens right now from pro-
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"adherence to constant injection rates.

open in the well and these are perforations we propose to

‘under your supervision?

- g ok

u¢inig their wells.
Q Now, if -=- is it a practical solution to set

up some kind of injection system that operated full time

at lower pressures?

A At this time it would not be practical to |

set up such a system there due to the fact there that we

i
S AN

need to bring electricity on the lease there and we're --
we're only applying for one well now and unless future

conditions change, we'll just have one disposal well in the

field. I think at this time it would be unwise/there té .

try to actually waterflood this formation with a strict

Q Now, turning to what has been marked as
Exhibit Number Two, would you identify that exhibit?

A Exhibit Number Two is a log of the proposed

disposal well, the Santa Fe No. 2. I have the perforations

marked on the small scale, l-inch scale, and the perfora;
tions marked on the detailed 5-inch scale.

These are péiforations that are currently

dispose through.

Q Were Exhibits One and Two prepared7by yogfﬁr

A Yes, sir, thev were.

MR. XELLAHIN: At this time I'll offer Ex-

e L vt e £ B Sk Tt AR NS 4 oty s DT L o enRen s e
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Page 22
N v ,
t i hibits One and Two. . |
) 2 MR. NUTTER: Applicant's Exhibits One ard ]-‘
3 Two will be admitted in evidence. ’ J
‘1 Q Do you have anything to add, Mr. Rosaler? . -
s A Just on -- with the enclosed packet on your ) J
o . left the fisist ydgé._i_s ,,,,, 3 ‘-‘-St_QQSCl'l_Slng‘the*docket. "I‘ﬂe R
? s»e“c':laﬁéwpage is the whole -- a short summarv of the entire
81 _2pplication there. It's reiterating there that I'm asking
e e 'for a suriace injection pressure of .311 psi per foot.
>gE§= 10 And it's also showirg my range of disposal”
; i :: rates and _pressure.
B3 12 ~ : '
\./'.‘.. E Q But your present request is for pressure
g 1
32!‘ 13 gradient of .311. _
3§§ A Yes, sir, that is correct, surface injectiom [
18 precgsure gradicnt,
18 MR. KELLAHIN: That‘s all we have, Mr. Nutter
17
18 CROSS EXAMINZTION B
9% By MR. NUTTER:
2° Q Mr. Rossler, with respect to page feur’t”een;-
i of your Exhibit Numbe:rvoyne, I don't understand the 5@1:1:&\ :
z line here. We know that the actual formation Eracts
Q | sure in this Santa Pe No. 2 is 3596. Row!wwaoyoﬁ
o at the 4027 down at the bottom?
a ' - . - . . i,
A Okay, how I arrived here, I've taken each of.
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“che wells in the area therse and based on the formula on

~average is .213 for the gradient, is that correct?

Page 23

the next page there, and from their instant shut-in vres-
sures from the initial stimulation, which is when I'm going
I determined that, yes.

V&Wf” VOKaY. yéu've got instantaneous shut-ins on
all of the wells. ’ ‘ """"""

A Yes, sir. -

0. _ And you have calculated the formation frac-

ture pressure on all the wells.,

A Yes, sir.

Q ‘But fou_avetqge it and come out with 4027.

A Yes, sir. That's fdr‘th*w;—

2 Now -- - | {
A That's for the'é— that's my'averagé with all

five wells taken together there.
o I understand that. Okay, then you come.over;i

to your next column, which is the .813. Now I'm reaging

the second line from the hottom.
A Oh, okay, yes,7§ir._

& Excluding the Santa Fe Well No. 4, your

A Right. Yes, sir, that's corract:
Q Now what is this next line down here, this

.B10, how is that derived?
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Page

. Okay, how that'’s derived, thé last line, my =

s

disposal well, the depth to the top of the San Andres per-

forations is lower than the average depth to the top of the

perforations for the other five wells; therefore, when you

divide the formation frac‘turé pressure 4027 by 4969, you

get .810.

i

Q In other words, you're taking the -- you're

taking the average formation fracture pressure and then

decreasing that average because your injecticn well is less

than average.
A Well, I'm decreasing it there just due to
the fact of the 17 fbbi: difference --

0. ~  Uh-huh.

“'A <="in the top o?f: “the ‘disposal zone in the

propvosed well, San Andres,

six wells that we've got in the pool, the formation fracture

pressure in the subject well is the smallest of all? It's

the lowest of ally

A That is correct.
o And isn't that: where the injé‘ction is ‘goinf‘g :

to take place?

A . That is correci;::»,vyes-, sir. = =

Q Shouldn't we be. looking at the formation m

the vicinity of the injectionf‘well rather than looking at
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- there at less pressure.

_gone thréugh all of these formulas that you've got on.pages

Page 25

| T 3

formation in the vicinity of a well that's a mile away?

G X

A Yes,

sir. Initially that area around the

well is the only well that will be affected, but as the

disposal progresses there, in years there, assuming no

fracture around the wellbore of this Santa Fe No. 2, this

disposal front is going to start influencing on the other
wells of the fiei&ﬂkh;re. - e Wwwfh
0 How can we be sure that there will be no
fracturing if we're going to exceed the fracture pressure
at the wellbore?

A Okay, at the wellbore, as I beiieve I com-

mented on earlier, it won't -- we're not looking at even

1500 pounds there initially when we start off diéposiﬁg

e

0 Mr. Rossler, have you taken the figures that
you've obtained here for the top line, being the fracture

pressure and the gradient and the calculated shut-in pres-
. I ; - . . .

sure and the shut-in gradient for the Santa Fe No. 2 and

sixteen through -- fifteen through eighteen, I guess it is;

and come up with a calculated surface pressure for the iné;:,j

jection well only?

A Yes, sir, I'm sorry I didn't cane“ﬁéékéﬁé
that's on page two, which is the Form C-108, which is 1368 -

psi.

ot A O e £ 2 RO A IR i« I R S s AR ke il
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Page 26
0 So thdt's where that 1303 came from.
A Yes, sir, that's -- that's the discrepancy

¢ aAnd that calculates the --
B That will include the friction.
“Does that include the friction?
A. It incl’i‘xdés{‘frictién,""yes, sir.
0 So instead of having 1771, I think it was,
we'd have 1308 for the injection well itself.
A. For the injection well itsel'f:,’ yes, sir.
& And you're anticipating a neces\’sity for goingd
up to the 1771 because you'1l" be disposing of 101 barrels

of water in approximately three hours rather than on 'a 24-

A~
e i o
hour basis?

A Mr. Examiner, '1—3/4 barrels a minute will be
the maximin rate that will ever be disposed down that well.

Q How much vater could you get in:-at 1771 at‘
1-3/4 barrels per minute in threé hours?

A. You'll get all the x«rater;in there before an
hour's gozié, ‘a 100" barreis. S

¢  Within ah hour?

A.;‘ Yes, sir. Why I've looked at thése varying

disposal rates ranging from a quarter to one and three-

[

quarter there, we don't Have as of yet purchased a disposal *

pump there? and I'm trying to leave myself enocugi leeway.

i S SR sy b R 8

o B RE AL e,




Page 27
I ! I'm estimating the:g that we're going to be
2 disposing between one and one and a quarter barrels a miz'xut.e.1
3 is what I'm estima*ing there.
I . MR. NUTTER: Are there any further questions
& of Mr. Roséler:? He may be excused.
_ -8 Do you have anything further, Mr. Kellahin?
L% S . MR, RELEANTN: That's all we have, Mr. |

8 Nutter. fThank you.

‘ _ o MR. NUTTER: Does anyone have anything they
o i 10 wish to offer in Case Number 64467
Iz -
E gi n we'll take the case under advisement.
™23 12 :
~3iin (Hearing concluded.)
sikt
S aks 13
L
2 wd »
8 :.: o 14
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Page 3
- v MR. NUTTER: Call next Case 64486.
2 MS. TESCHENDORF: Case 6446. Application of
3 Flag-Redfern 0il Company for salt water disposal, Lea County,
4 New Mexico.
6 MR. KELLAHIN: If the Examiner please, Jason 'y
8 Kellahin, appearing on behalf of the applicant. We have ]
71 one witness to be sworn. | :

s (Witness sworn.)

° |
) |
: - 10 ]

gE:—,- STEVE ROSSLER f;
g = ‘ ,
s si " being called as a witness and having been duly sworn upon
ed - , |
_— Egli 12 his oath, testified as follows, to-wit:
3
: !g' 193
oz DIRECT EXAMINATION |
15 '
: BY MR. KELLAHIN:
1 - .
e Q Would ynu state your naine, pleage?
17
- A My name is Steve Rosaler. I'm employed by ! :
1 ~ e ' ! ) g
s Flag-Redfern 0il Company in Midland, Texas, as a petroleum
19
" sngineer.
20; Q Have vou ever testified before the Oil .
2 . . :
| Conservation Division or one of its examiners, Mr. Rossler? |
» _ o o F
A Yes, sir, I have.
~ ' g And your qualifications are & matter of
record?
2%
A Yes, sir.
&l L B S S e R VT RV 1 e Dot BT TS i e
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~is that correct?

Poge N

MR, KELLAHIN: Are the witneas’ qu;iiﬁicaticnf
acceptable, Mr. Nutter?
MR. NUTTER: Yer, they are.

@ (Mr. Kellanin continuing.) Mr. Rossler,

are you familiaxr with the application of Flag-Redfern in

Case Number 6446?

A Yas, sir, I am.
Q What does the applicant propose in this case?
A We propose to apply for a permit for salt

water disposal in our Dickinson-San Andres Field, Lea County }

New Mexico.

| Qo And would you give the location of the sub-
ject well? :
h A Okay. The subject well isrlocated in it

D, 660 feet from the north line, 660 feet from the west
line, Section 35, Township 10 South, Range 36 East; Lea
County, Néw Mexico. |

o Now, you are reférring at the moment to .

what has been marked as Flag-Redfern's Exhibit Number One,

A That is correct. It's on page two.
Q What other infor-ntidn is shown on chet?
A Otny. Other information shown on pagé bvsa_t

which is the application to dispcse, or New Mexico Form =~

Cc-108, also shows all the casing sirings in the well, cement
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Page 5
calculated tops of cement and circulated tops of cement,

my proposed injection zone, top of the formation, current

1
perforations, squeezed off perforations, my anticipated 1
injection volume of 3alt water, minimum/maxjmum, my appro- -4 - :
ximate pressura. There is a discrepancy in this 1308
figure, which I will wish to talk about as we progress.
And then, of course, the offset operators and the surfade '
owner notificatiocn. |

Q So the offset operators have all been noti-
fied in this case, is that correct?

A Yeé, ‘8ir, that's correct. The offset oper—
ators have been notified and on page nine throﬁgh eleven
I've got thfee waivers from Reed and Stevéna, Stevens, th-

corporated, from Lawrence C. Harris, and also from MGP Oil

Corporation.
| Q And those are the offret bpetators, are ithey
not? - »
A Yes, sir, that is correct. A
¢  Now, referring to page three of your Bxhibit

Number One, would you identify that exhihit?

A Okay, page three of the o’xhﬂiit is just a
shoot of pertinent information regarding the applicatioa
Ofconrm-ydispoul zone is inth.mmdros. I'iaiv

to dispose of produced San Andres water through the cumn%

perforations which are listed, 4969 to 84. ';I again repeai;,

A SRR L T VS e i b T
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Their other two wells, consisting of the Fawn Cherry No. 1

Page 6
my maximum and fiinimum barrels of disposable £luid per day,

and I also list the wells that will be tied into this

system, which will consist of five wells. Two wells will

be operated by Flag-Redfern 0il Company; the remaining
three by Resad and Stevens.
Q Now what's the status of those wells at the

present time?
A At the present time Flag-Redfern 0il &m@y

wells, both are producing, No. 1 and 3. On the Reed and

Stevens, Incorporated, they have the one well, the Santa PFe

No. 4, which is currently producing and has an allowabhle.

and the Santa Fe No. 5, these wells are listed as having
A temporary completion with suspended o’pérati.é’ii.

Now, it is my undér‘s'tanding from talking
with Reed and Stevens that these wells will be completad.
Right now they aire evaluating their cémpletions due to the
high water production they have from both wells. It's my

firm understanding there that they're waiting to see if they|

has an economical way to get rid of their ~isposal water
bafore they ocomplet: these two wells. |
'+ . what's currently being done with the pro-

g8 -

duced water?
A The produced water is currently being haulcd
by commercial sources there to approved brine stations

et RS e S “‘k‘>-W : T o
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| storage tank, excuse me.

3 2 8 N

e
rey

there at a cost of $.95 a barrcl.
Q Now referring to what; has been marked as Ex-
hibit Number -- as page number four of Exhibit One, would

you identify that?

A Page number four is a report of water analyu# ’

']

me emphasize that this watey analysis was taken ons aaj3
after the initial stimulation job ‘on the well, so therefore
it shows slight remants of the ,,‘a,c;lvd job performed on the
vell. -

I have page five, which is a current water
aralysis of the San Andres wa£;r from all three wells. »

This was taken from a stock tank, from the water —- water

0. This {8 the produced water from the subject

wells, is this -~

A Yes, sir, that is correct.
Q Now, page six, what-cioég that show? :
A Fage six 1s an area plat showing the proposed |

disposal wall, and all wells 'withi_n; one-half mile radius,
and also a two-mile radius. '  |
There are five wells within one-half rile
radius, including the disposal well.
Q Then referring topafges' -- page seven, would ‘

you identify that for me?
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- fluid. There ﬁillﬂalso be a pressure gauge on the annulus,

P gy e o o e e

disposal well. It shows all casing strings, cement. It

also shows the proposed disposal string, which is 2-3/8ths
internally plastic-coated tubing with a Baker Lokset packer,
a packer designed to hold prossure‘from either direction.
It shows the depth on the packer setting and also the cur-
rently open perforations there.
We do not propose to open up any more zones
in this well for disposal. |
fd; ‘”Now will you inject -- you say it's inter-
nally coated tubing set in a packer. Will the annulus be
filled with 2zn inert f£luid? | U b
A The annulus will be filled with an inert
4
2-3/8ths b§j4—1/2 annulus there, so that packer leakage or

tubing heles, holes in tubing, can be noticed quickly.

Q In your opinion will this well as it is
preaéqtlf ;ompleted fully protect<any producingizones or
fré;h'wute;,zoneé? ,

A Yes, sir, I believe it will fully pfatiét
those.

e Now referring to page piqht of the B:hdbit_
One, woald you identify that, ploastf

A Page eight is a location plat of the proposed ¥

well. Notice that it says operator, Hansor 0il Corporation.
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Paoe -
— t They appliad for'{f;ixé"'per‘mii: but the wall iwas' ariiieé by
_, 2| Flag-Redfern 011l ‘Company once Flag-Redfern 0il Company took
’ 3 over opaxrations of this Santa Fe lease.
4 _ Q You've a;:eady testified as to pages nine, )
( s ten, and eleven, as being waivers from the offset operators. ‘
b A That is correct. i‘
? S Q Referring to page twelve of the Exhibit, i
8| would you discuss the information shown on that? ‘
° ¥ Page twalve is the tabular summary of all \ ‘
%!g? Y0 verle within ona-half mile radius of the kprop'oned salt water
§i§§ n dilpotélv well. It givﬁs their locations, their tétal dep‘th‘,‘-;‘?} ‘
:\ ggii | 12 théii,produciné, formation and {nterval. ,Inci.dentally, all
:E!;’ 13 wells fare producing or have completion in the San Andres
g ; b fomation only. | .
16 I also show surface casin§ and cemént, pro-
16 ducticy casing and cement, and multi-stage cement ichs.
: b ‘ That consists of page twelve and it continues
o to paqé thirteen. |
9 3 Also I've included the Reed and Stevens
; o Santa te Well No. 4, which is over"_q_né-half mile from the
z propma di'spblal well but it's -~ consider it to be sn
= in‘.:egrful part of the disposal-affectad aéea. _ |
A 3 _ Q Now in ydur opinionwﬂ,l the cuinq an“d-':"}’”
~ 2 cemnting program on the offs’ettixi’q, we‘llsi protect the pro-
» ducing?i zones and fresh water zones and prohibit any migra
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Page 190
! of fluilds into thosc zoneg? -
2 A Of the --
3 Q Could you have a breakthrough as a result of
4 injection, is what I'm saying?
5 ” A As a result of the injection we should not
6 have a breakthrough in the 3an Andras zone there. All fluidaq |
? should be contained to the San Andres zone. |
s Q Is there any possibi’]_.ij;g of migration upward
®| £rom the wellbores of these offsettin§ wells ‘as they are
2 E,gg ‘ 10 conpleted?
o~ ;g:ﬁ; :: A Ag they are completad now, no, but 1et me
- §§i§ o mantion there, which I'm sure the Exam.tner can see b’y """""""""""""" 1
§g!j£  _13 | zl.eadin‘g on the two wells by Reed a;xd Stevens there, they #
' ; “ have DV tools set in their casing 8trings but they did not 3
: 1 ' !k‘s have cement from those DV tools to thei gurface there, and
1_6 until they are sure they're going ‘t"o‘ make a completion there ’
17" they"ne going to leave the DV -- ndf. DV's, it's a multi- : ‘
,“ stage cement tool uncemented there. i |
“ MR. NUTTER: t#ll, _that:'s on the two nlh,
Pl tne 80 1 and 5, they do -~ they hm two-staged a couple
21 ‘

of the other wells, though, haven'f‘tﬂey?

2

8 - Yes, sir. Their comlqtion, they have
RS aecond:tagoditandthey have proeacﬁnd all zones tm'
24
25

Ructler anhydr:lte to the surface, io fresh water will be,

i protected there,

I a7 e e AR e o A e i e e




Page 13
N 1
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2
MR. NUTTER: And you've two-staged your Santa
3 Fe No. 3, aprarently, too.
4
A . Yes, sir. At the time, apparently when the
5
regulations were changed there to include protection from
6

the Rustler anhydrite to the surface is when we appliad and

drilled for this Wall No. 3, and that's -~ that's the reason :

8 for that well being circulated to the surface. by A

8
MR. NUTTER: I just noticed that the subject |
- 10 e o ’
gigg well, as well as the Flag-Redfern No. 1, do not have any
2fE  » .
s- -~ cemant across the salt. :
AN -3 1 SRR Y
el :{;’E ' .A ~ That is corzrect.
’ ' 13 . .
> !‘ o " MR. NUTTER: Okay, go ahead.
3 . |
& ~ Q (Mx. Kellahin cont-::uinn.. Now, tuUrning to
15
- vage fourteen on the Exhibit, would you discuss the informa-
186
tion on that, please?
17 ' -
. A ' Page fourteen is a fra;tu.se gradient table
18
" | which was prepareu from the results: of initial stimulation
49
' of all six walls in the immediate area. _
20 '
¥ MNow, I'm listing the uus, the f.op pertcx- '
2 ’ o
ations in tha San Andres, date of sti.mlation, sm:fm
22
g prassure :.quimd to break formation. Now this is the prOs—
\J o smnithac;&donthofomtionfae_éﬁntthemm_
' 2 L , L
. accepts the fiuid. The job was done and the next columm,"
” |

instant shut-in pressur» was the minute the pumps were shut -}

.r
H




é Page 12
! 'f‘\ 77777 ' down thers; this glves an instant shut-in pressure, whieh j
- 2 by uslng this fiqure there and being able to calculate the : i
3 hydroﬁiatic haad of the fluid in the tubing, I'm able to comd
g 4 up with a formation fracture pressure, next column
'g s I've listed this for each of the six wells.
§ 8 | ; - The next column is the formation fracture
7| gradient, which ia nothing more than the fracture pressure
8 divided by the depth to the top of the perforation in psi.
81 per foot.
R ' o Okay, my next column, assuming that I have
h -San AndrBS'dlsposal water in my tubing instead of the two |
i:) on peroent KCL water and/or oil, as was di-placed in the acid

R -

13 jobs on the wells, ny calculated surface ahut-in pressure

“mml Qes) 4113448
‘ lh“ 1801

SALLY WALTON 8OYD

“,J‘ " for each well is listed, starting ffom the disposal well at
16 1100 -- I'm sorry, 1,116 to 2214. This is the pressure that
18 I will have on the surface there for a column of produced

,’7 San Andres salt water in the tubing'before I breakdown --

. before I fracture the San Andres formation.

» : The next column is the surface shut-in gradi w’bﬁ
that this pressure on the surface wili yield.
n ~ %hat I've done, I've taken a field average,

includihg the tlvé-wulls within the one-half mile area. I

not only -- it's out of the half-mile radius, but also it

b 7]
‘B]  nhave left out the sixth well, Santa Fe Well No. 4, bacruse
25

has a much higher formation fracture pressure than any of

TG R e o e R BV et ot T e e e e i :&&‘%ﬁf B M-A ""éﬁé’s‘"”
e s R R s e
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" formation is fractured, with a full load of San Andres water

dataa mblisn eentVl A
e Otnsr woLls
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I've taken this field average to -- whichw
calculates out that my formation fracture pressure average
for the half-mile area is 4,027 pounds; formation fracture
pressure of ,813 psi per foot, ﬁhich means for an average

well before tie formation is fractured under static shut-in

preseure conditions I will have 1550 pounds on the tubing. |

That would give me a surface shut~in gradient of .314.
The next item is I go back to.the disposal
well becauss the depth is different than theyavarage depth

to the top of the San Andres in the fisld, and 1I've taken

the same formation £racture pressure, 4,027, and I've come

up with, under static conditions, before the San ‘Andres. - ..

in my tubing, I have shut-in tubing pressure of 1547 psig,

which gives me a gradient of .31l psi per foot, which in

my undexstanding is over what is allowed without a hearing J,:;

in New Mexico.

Q Now, page fifteen covers the information

you've 3just discussed, does it not?

A Yes, it does.

0 Do vou have anything tc add to that?

A No, sir.

Q Now turning to page sixteen of the Exhibit,

would you discuss that information, please?




| 7  Page 14

1 A Page sixteen is my friction table. Wﬁat

il shiGwing on this table is, on the vary lefthand column

~
ri

3 my injection rate in barrels per min\iﬁe, I list rates from
4 1/4 barrel a minute to 1-3/4 barrels per minute. |

s | The next three -columns are calculations and

e variables, which I'll explain on the next page, to arrive

7 at my last colum on éhe extreme r:lght, 'wrl'uieh;is myfricticn
8 pressure that will be incurred under the varioué disposal

9 rates listed that they correspond to.

st 10 : In other words, what I'm sayihg thefrer,r is:”
g%gi 1 I'm going to have six pounds pressure tiiere at the surface -
) /\‘?“%é; 12 when I'm disposing of 1/4 barrel s minute, and I'1l1 havé -
;s!{ AL an é;tg;jg 223_pqt;nds at Vthe surface ,i'f my disposal rate is
sggi 14 1-3/4 barrels per minute. | R
- 15 Ti;is friction presshre has nothing to do
16 with bottom hole formation pressure there. It's energy
17 loss there and therefore I've calmi_lated out to show that
Wy iii.ﬁ;L; an ’ineraasa in surface ilijection presﬁure, by this
P » 19 friction pressure I don't modify the formation pressure at
| 2 all. |
4 Q Now, page seventeen-A, would you didcuss
- 23 that information? Is that just an explanation of hcuyéu\a
O a arrived at the figures on page dzma? ‘ ‘\\~~
L A Yes, sir. Page sei‘imee;n—a, I'm showing \
% | how I calculatsd my friction losses, using the Fanning

S, R s W e v et s e e e - sl et L B e ] Ry o i
- S N g e
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Raynolds numbers for cach disposal rate there. I list my

jection pressure. This is really one of my -- this is reallj

Page 15

friction equation, which is lisqu,wgpdvg;so I caloulated
reference, and these two calculations are the third and the
fourth columns liszted on page sixteentﬂﬂ
Seventeen-B is the friction curve thera that

I used applying my Panning fricticn facteors in my osfsisnce.

Q And that is the source of your tabulation -
on page sixtaen?

A Yes, sir, that is correct.

Q - Now turn to pace eighteen, would you'laéntl—
fy that, please?

A Page eighteen is my calculated surface in-

the whoie gist of the application. 'Tﬁis is what I'm asking
for. |

I've listed my injection rates in barrels

per minute, It ranges from 1/4 to 1-3/4 barrels per mihuto&}

The next column is my calculated friction

piessure, which we just previously talked about.

The next cclumn ie sy calculated instant
shut-in surface pressure, which comes from my fracture )
gradient table on page fourteen., : N

The last column is my calculated mtm\\
injection pressﬁra in psig. This table shows the various ?a

disposal rates, what my wellhaad -~ what my disposal well- ;i
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Page 16
. v head pressure should be before the San Andres formation )
' 2 is fractured.
: 3 0 This is your surface pressura, is that cor-
o rect? ;
5 A This 1s my surface pressure. That is cor- ii
7 Q Now, what surface pressure do you antiéipétc J
e using in this particular well, or do you want to reserve
8 that until la-te}r?
gigs 10 VA. I will make just a few comments on it. This
f\g g; " well has produced 60,000 barrels total fluid. Of that,
J;gzg "2 58,000 is watex. Now, when disposal opexations ar§ st#rtod
;Ef ‘? there, I don't anticipate even having to dispose at 1000
g §  “ pound.s,-_du‘e to the void in the formation, but as I start
'8 £fi1ling the void left from the production of the well theie,
0 my pressures will start to climb there, and the reason I'g
‘? asking for these pressures here, theu are -~ these are
.18 the m’aximmn’ pféss}ures that I think bs'hould ever be imposed
}19 upon the well before -- maximum pr_elst'ures:; otherwise, I
® fracture the San Andres formation thnxe.
i , To ask for a lower p:aum at this time u&
= have to come back six months later and ask for another gh-'
:) ” ” crease in pmmza would require another hearing, so I'u -
u asking for tho complete pressure ﬁmi. ‘
» ’ Q ‘N’ow, you're talking about disposing of 50 to\ |
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16

it on a daily basis for a ‘mr‘-'p‘“iou of time. 1Is this

Paga 17

100 barrels of water per day. Why do ydu need that exces-
sive -~ higher rate of pressure; not excessive?
A I need the higher rate of disposal in barrels

i3 Lol undex

cr
r
t 8
13
4

per minute due to th> fact this fisia
aloctrifvication, so my disposal pump will be run by naﬁﬁiai
gas engine and I propose to dispose of my fluid during the
three hours that my punxpér for the leaze is there, so t‘hat‘
he can see any problems with the system,ror‘ leaks, or any-
thing else there. The system wiu not be eutemaf-ed, T3 iR
therefore I propose to dispose of my fluid in a short period
of time. | | » |

I will have a kill switch attached to this

gal engine there that will be ope:atad off of high pressure b :

thare, which will limit my wellhead pressure and also, ‘of.

course, low tank level, low tank level fluidis.,

Q Then in the operation of this lease you'll h

accumulate the produced water in t’mks and then dispose of -

what you re saying?
A Yes, sir, that ia correct.
o It will just be an intermittant 1njccu.oa P s
not the regular straight inj-ction? , \
A No, sir, it wiil not be a steady injecti@n,_ :
as in waterflood. |

Q And in your opinion, as I understand your

T et bt Sk



Page 18— i
; o R te;t'i'.ﬁ\ony', ﬁhe ”aﬁ:r'féce pféégﬁres wﬁiéh you'rxe éropoaing to A
2 use will not fracture the formation?
3 A They will riot fractixre the formation.
_‘ @ Now t,,\;,minq to page nineteen of. _your Exhibit,.
51 wina you discuss that information, please?
6 A.'  Page nineteen is the structure map contoured
? on the top of the PI zone, San Andres PI zone, for the
8 Dickinson Field.
o The PI zone is a markor that's approximataly .
e ';.'E Wl 170 feet above thé San Andres porosity.
§§§§ - " Q Page twenty of the exhi.bit? o
ggig 2y | A Page twenty is a north—south cross section
"E !i 3 for the Dickinson-San Andres Field. Opefz:ing up the cross
g gj oo section, you'll see by the index map whefe the line of sec-
8 tion goes. The disposal well is the sscond from the left,
_‘1‘5 and on this cross section I am showing top of the San Andtts -
v PI zone, which I described on the structm mep, and al!o
1 the top of the San Andres porosity, which ~¥~ wells are
R cowleted 1n, the top of their comletions. - e
20 -Q Now Exhibit Number 21, would you idontifr
1 that eshibier | | | Eh
4‘22 ; A ; Exhibit 21 is a wast:—east cross sectios ;
3] his same #1614, showing the same data. The disposal
» ' 18 the first log, first well on the left.
» I'm sorry, it's the centex.

SIS WO B y I L U PR Wy e
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Page 19
o o 0 Okay. Now referring to Exhibit Number 22,
2 would you identify that exhibit, please?
3 A Bxilbit 22 is a production history of Flag-
4 Redfern Oil Company's Santa Fe lease from the time the first
s well was drilled up until January of '72. It shows barrels
8 of oil, Mcf of gas, barrels of water.: 1
7 ¢  And Exhibit 23, page twenty-three?
8 ‘A. Exhibi.t paﬁge 23 is production history Zor
; ® ths prbpos&d disposal well, the Santa Pe Well No. 2., It
QE%E- o shows the same data, ~'l.production, ;g'as» production, and
Agigi 11 water éroductidn.‘ | | : - '
J}ggi’g . " (1} And page twenty-fout?
:gg; ‘?3 _ ‘l. Page twenty-four is a graph of the producti.on
533_ " history of the Santa Fe lease. It's just -~ it's a graph
' of page twanty-iwo.
° Q And then page twenty-five?
»" ‘A Twenty-five is a graph .of the production o!
e the ptoposed disposal well, showing the same informestion
* | described on page twenty-three. |
» ".\ ' Now, referxring to pags tvmxty-six of tha
S »
25

YT N T
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~ this 'lease?

'Y

‘That is what's keeping Reed and Stevens right now from pro-_,'

pE s FER AT SORAY REEET TR eI
) AR A A

M R

Lét'mé‘ﬁdté'that'I hadréhé actuai répbffwbéﬂﬂ
Flag-Redfern's wells, wells which is on 26, 27, 28. The
Reed and Stevens wells, the only report I have i3 on their
daily drilling report. )

These treating reports is where I came up
with my iﬁstant shut-in ~- where T tonk my instant'shut=ij
pressures there to calculate my fractﬁre, formation frac-
ture table.

o ' And they are your supporting data for your

fracture information and pressure information?

“A Yes, sir, that is correct.
o Now, in your opinion, Mr,VRqss;e:,rwi;lrgyg ,Pﬂ
approval of this application result in the production of ’% )

oil éhat wouid not otherwise be recovered?

A There is a good possibility that this salt

wateyx disposal project, while it's‘being applied for as a

disposal well, is actually a pilot water£1ood, because it k

is disposing of water into the szme zone that the surroundind -

MRy R

wells produce from, so I do expect, if nothing is fractdraﬂ;
to see a reasonaple response from my disposal operation.'f ‘

Q But if you haveJto_ﬁbntinus trucking>ut§ig%7
A Yes, sir, that is definitely correct theré._

N B

T
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':Exhiﬁit‘Nummer Two, would you identify that exhibit?

Page 21

ducing their wells.

o Noy, if ~- is it a practical solution to‘set
up some kind of ihjection system that opcrated full time
at lower pressures? |

A Atétﬁis time it would not be practical to
sat up snah a svatam there due to the fact thara that wa
need to bring eieétricity on the lease‘%here'hnd we're --

we're only applying for one well now and unless future

conditions change, we'll just havqunp disposal well in the

field. I think at this time it would be unwise *there to
try to actually waterflood this formation with a strict

adherxence to con stant injection rates.

Qo uow, turnlng to wnat ‘has been marked. as

A Exhibit Number Two is a log of the proposed
disposal weil, thé Santa Fe No. 2. I have the perforations
marked on the,amall scale, l-inch4sca1e, and the perfora-
tions marked on the detailed J—inCh scale.

mhese are perforationa that are currsntly
open in the wall;ind these are.pertéxntipﬁs we proposc to

dispose-ﬁhrqu;h;-

Q : NEre Exhibits One and‘rwo preparad by you ozlf

i‘-.
o
i

under yonr smpervision?
' Yes, sir, they were.

MK. KELLAHIN: At this time I'll offer Ex-

L
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Pags 22
PN ‘ e e . - - z
hibits One and Two.
; 2 MR. NUTTER: Applicant's Exhibits One and
| 3 Two will be admitted in evidence.
s B
Q Do you have anything to add, Mr. Rossler?
B s A Just on -~ with the enclosed packet on youy
s left the first page is just deagri_i;_i_ng tha dockat. Thae
? second page is the whole -- a short sunmiary of the entire
o application there. It's reiterating there that I'm asking
o for a surface injection pressure of .311 psi per foot.
- 10
gEEE And it's also showing my range of disposal
2g:s 1"
2o rates and pressure.
e = | g8 e e e )
% 5 12
@ 3 & But your present raquest is for pressure
11 -
=8 -‘ : T wesan S5l aom A AR A -
SEa: © -~ gradient of .31ii.
?_E:! 1 -
s - A Yes, sir, that is corvect, surface injection
15 3
pressure gradient.
16 , -
MR. RELLAHIN: That's all we have, Mr. Nutter,
17
" CROSS EXAMINATION
18 '
. BY MR. NUTTER:
20 . S o L
R Mr. Rossler, with respect to page fourtesen
21 , , , ‘
- of your Exhibit Number One, I don't understand the bottom
4 line here. We know that the actual fosmation fracture p
n ; : g SR '
O ' sure in this Santa Fe No. 2 is 3596. Now how do you arrive
_ 2 | R \
at the 4027 down at the bottom?
5 .
A Okay, how I arrived here, I've taken each of .

[ PN
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SALLY WALTON BOYD
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13

CEWTIAR D SHUNTMAIID REPORTER

- 3088Plars Blanen (308) $%1-2442

Sente P, Now Maxieo $7501

14

15

-b
&

17

O

dacreeasing that average because your injection w011<is laus

to take place?

Page 24

, | | o
"k Okay, how that's derived, the last linu, my i
3iéposal well, the depth to the top of the San Andres ver- i
forations is lower than the average depth to the top of the
perforgtions for the other five wells; therefore, when you

divids the formation fracture pressure 4027 by 4963, you 1

S B

get ,810.
) In other words, you're taking the -- you're

taking the average formation fracture pressure and then

than average.

DA Well, I'm decreasing it there iust due to - ,i
the fact of the 17 foot difference —~-
Q- Uh-huh,
A -~ in the top of the disposal zone in the ‘»

proposed well, San Andres.

Q Now, lan't it a fact, however, that of these

six wells that we've got in the pool, the formation fracture
pressure in the subject well is éhe~smallest of all? 1It's
the lowest of all?

| ;Lv That is correct.

) And isn't that where the injection is going

A That is correct, ves, eir. ;
‘A Shouldn't we be looking at the formation in

the vicinity of the injection well rather than looking at

AR Sl AN S S SR 5 Bt A, A SR T gt o R o it o 22 Sl R e

Y T e e e e ciaEe s e P A e g w st e



()

SALLY WALTON BOYD

- Bemtu Pe; New Moxzieo 87801

3004 Minsa Blunes (§94) 47124402

the formation in the vicinity of a weil that's a mile away?

2 A Yes, sir. Initially that area around the
3 well is the only well that will be affected, but as the
-4 disposal progresses there, in years there, assuming no
5 ‘“fiééiﬁfé'afﬁund'the'wélibozé‘ofwéﬂ{;wSahtaA?e”ﬁd. 2;7tﬁia
6| Ateposal front is going to start influencing on the other g é
7 wells of thé‘fiéld there, S %
8 o How can we be sure that there will be ro ?
®| #racturing 1f we're going to exceed the fracture pressurs | |
10 at the wellbore? |
n A Okay, at fhe wellbore, as I believe I com-
12 mented on earlier, it won't -~ we're not loocking at even
13 1500 pounds thore initially when we start off disposing
14 there at less pressure. B
15 o Mr. Rossler, have you taken the figures that
16 you've obtained here for the top line, being the fracture
7 pressure and the gradient and the calculated synt-in:prel‘
18 sure aﬁd the shut-in gradient for-the Santa Fe No. 2 and
19 gone through all of these‘formulag that you've got on pagat“.
» sixteen through -- fifteen through eighteen, I guea;'it 1511
« and cnma:up éith a calculated surface pressure for th;‘;f’v
= | jéction uell*only? |
B A ‘Yes, sir, I'm sorry I aidn't come back to ¥
] that's on page two, which is the Porm C-108, which is 1308 %
» psi. -
i il s B e SR iR SR R
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18

‘disposal rates :anging from a quarter tc one and éhxae-‘

Page 26

0 fo that's Qhere that 1308 came from.

A Yes, sir, that's -- that's the discrepancy
right there.

¢ And that calculates the -~

7 Thét wiiiwihéiuée the friction.

'

Does that include the friction?

Q
A It includes friction, yes, sir.
Q So instead of having 1771, I think it was,

we'd have 1308 for the injection well itself.

A For the injection well itself, yes, sir.

Q - And you re anticipating a necesszty for ﬂsing[‘ i
up to the 1771 becauss you'll be disposing of 101 barrell
of water'in approximately three nours rather than on a 24-
hour basis? = o |

A Mr. Examiner, 1-3/4 barrels a minute will be

the maximum rate that will ever be disposed down that well. | ':

Q 'How much water could you get in at 1771 at
1- 3/4 barrels per mxnute in three hours?

A You'll get all the water in there before dn_j
hour's gone, a 100 barrels. - .

[ S ﬂithin an hour? .

A !es; sir. vhy I'va locked at these

quarter there, we don t have as of yet purchased a dispos

pump there and I'm trying to leave myself enough leeway.

BN e T T B H R ek e 0
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Page —f————m
! I'm estimating there that we're going to be
2 disposing between one and one and a quarter barrels a minutoT
3 is what I'm estimating there.
- ‘ 'MR. NUTTER: Are there any further questions |
® of Mr. Rossler? He may be excused.
-0 . Do vou have anvthing futther; Mr. Rallahin?
1 FR. KELLAHIN: 'I'h>at'>s all we have, Mr.
8 Nutter. Thank ybu.
o MR. NUTTER: Does anyone have anything they
- | ‘ B
gis: ° wish to offer in Case Number 64467
» .
2 34 11 ; .
=8 We'll take the case under advisement.
AAgg_:_ it e e B — - e R e e Lo E e D e i . e e e —
Tl gox 12 , :
~'3 I; " " (Hearing concluded.)
Biks i
>
11
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SALLY WALTDN BOYD
CERTIIED SHONTIAND MEPORTER

06 asa Rhmee 0/08) 4714462

19
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. -Samta Fe, How Noxico $7351
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REPORTER'S CERTIFICATE

I, SALLY W. BOYD, a Court Reporter, DO HEREBY

CERTIFY that the attached and foregoing Transcript of

-Hearlng before the 011 Conservation Division was reported

by me; that the said transcript is a full. trua. and cor-

rect record of the hearing, preparéd By me to the best of

my ability, skill, and knowledge, from my notes taken at

the time of the hearing. ‘
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DOCKET NO, 6-79
EXAMINER HEARING
FEBRRUARY 14, 1979

CASE 6446

A;Aﬁpiication of rlug-Reuxern 0il Company for sait vater disposal, Lea

¢
r
H
+

‘County, New Mexico. “applicant, in the uoove - srvled caure, sesks
: authority to dispose of produced salc water into the San Andreu
l formation through the perforated interval from 4,969 feet to 4,984
in its Santa Fe Well No. 2 located in Unit D of Section 35, T?unch!n -
.10 South, Range 36 East, Dickinson - ~San Andres Pool, Lea County,
New Mexico.

Examiner: Daniel S. Nutter
Alternate Examiner: Richard L. Stamets




CASE 6446

! Flag-Redfern O0il Company requests approval to dispose of produced
B} . San Andres salt water back into the San Andres formation through
' f its Santa Fe Well No. 2. Permission is also requested to dispose ‘ |
at a surface injection pressure gradient of 0.311 PSI per- -foot of
deptt-to the top of the injection gone, based upon the surrounding ’
average San Andres fracture gradient for the Dickenson (San Andres)

Field which is calculated to be 0,810 PSI par foot of depth. This 4
would allow for & maximum surface-injection pressure ranzing from E
) 1554 PSIG @ 1/4 BPM to 1771 PSIG @ 1-5/4 BPM. : ' i

E ' It should be noted that this application, while being requested fo': 3
salt water disposal purposes, also has the characteristics of beiny 2
a pilot waterflood 1njection well as the disposal zone and the field's

: producing zonie are the same.. Therefore, favorabie response to this -

i disposal operation shouid result in an increase in oil production in

; offsetting wells,

e : In addition, at a later date Flag-Redfern 0il Company may wish to
S increase its daily water disposal volume by the addition of mcre
; - san Andres wells to t:his disposal System.

g - _,,. v
o Flag-Redfem 011 Company Representative - Stéve Rossler
New Mexico Attorney at Law - Tom Kellahin
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Flag-Redfern Oil Company

1200 WALL TOWERSWEST « MIDLAND, TEXAS 79701 o PHONE (915)683-5184

Mailing address:
; P.0O.Box 23
Midland, Texas 79702

, : , January 26, 1979 Fiie:

New liexico 0il Conservation Commission
! P. 0. Box 2088 ’

State land Office Building

! Santa Fe, New Mexico 87501

Attention: Mr. D. S. Nutter
Chief Engineer .
Re: Confirmation of Hearing
Application for Salt Water
.Disposal Permit .
Sante Fe Well $2 .
"Fee Lease = =
Dickinson (San Andres) Field
Lea,County, New Mexico

Dear Mr. Rutter:-

This letter will serve to coqfim Flag-Redfern 01l Company's request fc.vr

a hearing for a salt water disposal permit for the above captioned well,

Attached is Form C-108 with all necessary attachments.

It is cur undersﬁanding{that the hearing will be on February 14, 1979.

_Please advise us of the time and locacion' where this hearing is to
- ocecur, ;

.Thank you for your cooperation in this matter.

Sincerely,

. Py P
Steve Rossler
Petroleum Pngineer

I s s s cn e R T TR
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N N “Form C-108
Revised |1-85

NEW MEXICO OIL CO! SERVATION COMMISSION
APPLICATION TO DISPOSE OF SALT WATER 8Y INJECTION INTO A POROUS FORMATION

SFCRATOR , LRIy =
'Elag-'}gédfem 0il Company P. 0. Box 23 Midland, Texas 79707
IS AMC WELL NO. FiELD COUNTY
| Sante Fe 2 _1 Dickinson (San Andres) Lea
LOCATYION
UNIT LETTER D +t WELL 13 LOCATED —_660_______ FEETY FAOM THE _—North____ LINE AND 660 FELY FROM TRE
est LINE, SECTION 35 TOWNSHIP 10-85 RAWGE 36-E N .
CASING AND TUBING DATA
NAME OF STRING size 3ETTING DEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY
SURFACE CASING . .
8-5/8" 415 250 .__Surface Cement Circulated
INTERMEDIATE "
LoNE STMING , : S Calculated using :
4-1/2n 5085 250 4060 Log Caliper
UOING KAME, MODEL AND DEPTK OF TUBING PACKER
2-3/8n 4934 Baker Lok-set set @ 4900’
"NAME OF PNOPOSED INJECTION FORMATION TOP OF FORMATION BOTTOM OF FORMATION
San Andres ' T T 1 4213 DF. | Not drilled thru
h’:"ﬁmm-mc. CASING, OR ANNULUST PEMFONATIONS OK OPEN NOLEF | PROPOSCO INT ERVAL(S) OF INJECTION
Through Tubing . Perforations- 1 4969' - 4984"
a%,’;"olss‘:'l(w WELL DRILLED FOR 1F ANSWER IS NO, FOR WHAT PLRPOSE WAS WELL ORIGINALLY CAILLEDTY ;s:twot##‘gvirt;A:"t:"::::::{:0'.5}“..7
N For 0L1 Production TN IONET Yes
18T ALL SUCH PENFORATED INTERVALS AND SACKS OF CEMENT USLD O SEAL OFF OR SQUICIZ £ACH
49€8 - 46998 squeezed w/150 sx of Class "'C" -
DEPTH OF BOTTOM OF DECFEST OLFTN OF BOTTOM OF REXT HIGHER DEPTH OF TOP OF HEXT LOWER —
FRESH WATER ZOME IN THIS AREA OIL OR GAS ZOME IN THIS AREA OIL OR GAS ZONC IN THIS ARKA .
Triassic @ 1200' None within a 2 mi. radius 11,263
ANMTICIPATED DAIT’ MINIMUM T MAXIMUM OPEN OR CLOSED TYPE SYSTEM t3 INJECTION TO S€ BY GRAYITY OR APPROX . ’_.‘Ssu.t iesg)
INJECTION VYOL UM ] ] . PRESSURE?
weis.) .1 50 ! 100 ] Closed __Pressure , 1308 ..
SWER VEB OR MO WHETHER THE FOLLOWING WATTRS ANE Wi TWATER TO 8K O15POSED OF T NATURAL WATER I8 OISPO- | ARE WATER ANALYSES ATTACHEDT
ERALIZE? TO SUCH A DEGRCE AS TO OF UNFIT FOR OOMESTIC, ' ' SAL ZONE
STOCK, IRRIGATION, OR CTHER GENERAL USE -. ' t . Yes : Yes Yes v :
WAME AWD ADDRESS OF SURFACE OWNER (OR LC3SCF, IF STATE OR FEDENAL CAND] ] )
Harding Burris, Box 97 Elida, New Mexico 88116
LIST MAMES AND ADDRESSES OF ALY OPERATORS WiTHIN ONE-HALF ({' MILE OF THIS INJECTION WELL
Read & Stevens, Inc. - Box 2126, 314 Security Nat'l 3k. Roswell, New Mexico 88201
L_Lyrence C. Harris - Box 1714 - Roswell, New Mexico 88201 )
Hoily Emergy Inc. - 2001 Bryan Tower, Suite 2680 - Dallas, TX 75201
MGF 0il Coxp. - 700 Vaughn Bldg., Midland, TX 79701
IRAVE COPIES OF THIS APPLICATION BELW T SUNFACE OWHER TEACK OPERATOR WITHIN OWE-MALY MILE TTve Wew WEXICo STATE CnewniEn
SENT TO CACH OF THE FOLLOWIWG? ' . | OF THIS WEL 1 .
!  Yes ! Yes : 1 Yes
THL FOLLOW InG IV, ATTACKRED TO 7 PLAY OF AREA T ELECTRICAL LOG VOlAGRAMMATSC SKETEH OF WELL
ETuas APOLICATION (BEE RULE TOL-8) s ' 3 .
t Yes ! Yes 1 Yes

lbetebyeeﬁfythattheintmmﬁmaboveistueandcmleteiothebut ofmthiledseandbelid.

M » Petrolew Engineer 1-26-79

{Signature) ) (Title) {Date)

NOTE: Shosld waivers from the State Engincer, the snrfcce owker, and all operators within one-half mile of the proposed injection well.
not accompany this application, the New Mexico Oil Conservation Commission will kold the application for a period of 15 days
from the date of receipt by the Commission's Santa Fe office. if at the end of the }5-day waiting period ac protest has been re~ - §
ceived by the Santa Fe office, th- application will be processed. If a protest is received, the application will be set for hearing v
if the applicant so requests. SEE RULE 701.

Z



SANTE FE WELY, #2

. : 7 Pertinent Information

1.) Disposal Zone: San Andres

2) Depth of Disposal Zone: 4969' - 4984'

3.) Tipe of Disposal Fluid: Produced San Andres Water

4,)° Anticipated Disposal Volumes: B -
‘ Minimum = 50 Bbls water per day
f Maximum = 100 Bbls water per day

5.) . Source of Disposal Fluid: ..
a. Flag-Redfern 0il Company :
Sante Fe
1F 35 10S 36E - 14 BWPD
3E 35 10s 36E -_21 BWPD
Total Lease = 35 BWPD

b. Read and Stevens Inc.
Fawn Cherie A
IM 26 10S 36E - 25 BWPD Est.*
Sante Fe
4X 35 .10 36E - 16 BWPD

- :5C 35 10S 36E - 25 BWPD Est.*
Total Read & - 66 BWPD

Stevens

i * These 2 wells have been assigned a temporary completion and
7. 4 .- - currently have suspended operations. When they are completed
o ~ the produced San Andres water that they produce will be dis-

. : posed in the proposed Sante Fe #2 Salt wWater Disposal Well.

1 Wb -
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J“!vsgs'l‘- !!F,E,!I!!,!s,,,v'gnl-pur.Y !!!- :’2 B el b
Box 1146 l‘gﬁ? b—'
LEVELLAND, TEXAS HNF MAY . 8/ /
REPORT OF WATER ANAL YSIS ggg 81976 §
oD8s 8
WLP 8
bR.wC D
Company " PlaguRedfern 0i1l Company Analysis CWA Date May 15, 1976
Sample warked SantA ¥ B
Milligrams IONIC FORM Milligrams
Per I_iter Per L.iter
Chloride (NaCI) 194,900 Calcium (Ca++)
Total Hardness (CaCO3) 73,000 Magnesium (Mg++)
Calcium Hardness (CaCO3)} - 41,000 Sodium_ (NA++)
Total Alkalinity (CaCO3) 300 Carbonate {Co3-)
Acidity to Phenolphthalein (CaCO3) 300 Bicarbonate (HCo3)
Suitate (Na2sO04) 1.985 Sultate (SO,) —
Total iron (Fe) 9.2 Iron (Fej) |
; . . . <165
P. H. 6.5 Specific Gravity 1 Chloride (CL.-)
Indicates formation water, -
Remarks .

Rufus L. Morgan
Analyst
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TRETOLITAE onvusronij\,n -
363 Macshall Avenss / Sasnt Lawis, Misseuri §3119 N  anm
(3161 WO 1.3500/ Twx s10-780-1680/ Teten aa-24? | ENG 03 11673 &
GEO -
ACCT a
COMPANY__Flag-Redfern 0il Company ADDRESS _Tatum, N.M. DATE:___1=31-79
ANALYSIS
SOURCE __ Santa Fek {# 2 DATE SAMPLED _ 1-29-79 NO. 13682
- Analysis - Mg/l = PP~ *Meq/L
1. pH 6.52
2. H,$ (Qualitative) _ Pos.
A, Snacific Gravity 1.150
4. Dissolved Solids 205,366
5. Suspendad Solids
6. Phenolphthalein Alkalinity (CcCO,)
'7. Methyl Oronge Alkalinity (CaCO,) 620 ,
8. Sicarbonaie (HCO3) meo, 196 -4 12.4  Weo,
9. Chlorides (C1) o _122,897 355 3,462 2 <«
10 Sulfates (SO,) sO, _2,225 = .48 _46 sO,
11. Calcium (Ca) Ca 4,000 __ +20 _200 Ca
12. Magnesium (Mg) Mg 972 +12.2 80 ‘Mg
13. Tolol Hardness {CaCO;) _14,000
14. Total Iron (Fe) 7'0,
“ 15. Barium (Qualitative)
16. Stontium’
*Milli equivalenis per liter
PROBABLE MINERAL COMPOSITION
: . Heo r Compound Equiv. WI. X  Meq/L = Mg/L
-0 ¢ 3 : e mpns
200 R 12.4 |  ca (HCOs), sloq 124 1,05
80 Ms * 2 e Ca 50, 6807 &6 3,133
l2.260] N — + 9 e < ssso 142 1881
Saturation Valves  Distitled Water 20°C Mg [HCOs); 73.17
Ca CO3 13 Mg/L Mg SO, 60.19
Ca SO, * 2H,0 2,090 Mg/L Mg Cly 47.62 80 3.808
Mg CO; 103 Mg/t No HCO; 84.00 ‘
7/ Na, SO, 71.03 -
emarxs _ (2) Bosgler
>/ :
Adkitis—Rébetté'-Gfay—File
‘ Respactivliy submitted
TRETOUITE COMPANY
——Ray Shaffrer —
=
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] ciinsed Co » ' ’%’} PROPOSED WATER INJECTION WELL
. [ —— s ot LT wro 9 _SANTA FE WELL Neo.2
1| oy iR R ‘n “ DICKINSON (SAN ANDRES) FIELD
Serkresder s il .~$:‘I'V"!S' f .
‘ Srove Cg';:;"g;":,,, Srere st f'm,,_, L?ee"c.-::. Unit Letter 8", 660'FN & WL Sec. 35
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; RKB
— Wall Spudded 3.26.7¢
F Well Completed 6-.21.78
X
T 1. D e L C'...*39,9!’,5L.,,
— >
. Cement Cire, wm———"""
' "50 Sk Ciass 'C° witn
: 2%, CACL.Cire 35 S \
*o ur!cco : .-
. " .
i N
. ‘ ”s i
' . 12 V4" vole ! ;
> ]
; 'y |5
- 5. 20N H-40 I L5
Casing Set @ IS g e
g . -
238".470 % J).95 O RRD EUE TBG
__.—/ , internclly Cooted
Colc. Top of Cement 8y -
Log Coliper = 4080° ‘e
Cemenred with 280 Sk of 80-50- -
Cilass "C" Paemin A" w/2% Gel Seating Nipple r 4899’

3/4 % CFR-2 B 8 ib/sx of oIt

~Daker LOK-SET
Pacier 24900 ‘
internolly Coeted )

_ Bottom ot Tubing : 4934

7 W'»lleh ——o‘

| 4969y

SAN ANDRES

4 -
.t & (Porte: 496972 4974-75 497884
‘1 b, w/2 SPF on S

-] a084°

Perfs 4968.98, Squeszed wAO0 sk of Cioes"C™
* w/0.5% HALAD-S 8950 sk of Class"C" w/5 ¥ek
4998° of seit & 5%k of sond on 5-0-78

"8TD ié Cement Pius
Sof 4990 4998

[ 41/2" Ficet Collar

472" 1L60- /Mt .88

Cosing se? Qsoos‘\

WELL PRQT "t T
PROPOSED WATER INJECTION WELL
SANTA FE- WELL No2
DICKINSON CSAN ANDRES) FIELD

Fee Lease:

Locotion: Unit Lafter D", 660'FN & WL Sec 35

T-10-S,R-36-E, Leo Co.,Nc- Mezico Lo
2079




T : NEW/ XICO OIL CONSERVATION COMMISSION ) ' Form C-102

WELL LUCATION AND ACREAGE DEDICATION PLAT Supersedes C.128

Effective §-i-6%

All distances must b from the outer boundaties of the Section.

Operatet Lease Well No.
___Hanson Oil Corporation £’ .t ___SeontaFe_ . 2

Unit Letter Section® Townshlp Range Counly

D 35 10 South 36 East Lea
Actual Footage L.ocation of Well:

660 fest (rom the North line and 660 feot {rom the West line
Greund Level Elev. Producing Formatton Pool Dedicated Acrecqe;

3990.7 Acres

1. Outline the acreage dedicated to the subject well by colored pencil or hachure marks on the plat below,

interest and royalty).

3 If more than one lease of different owneuhnp is dedicated to the well have the lnterests of all owners been consoh-

dated by communitization, unitization, force-pooiing. etc?"

(] Yes [ ] No If answer is "‘yes.’ type of consolidation

If answer is “'no!’ list the owners and tract descriptions which have sctually been consolidated. (Llae raverse =i
this form if necessary.)

No allowable will be nsngned to the well vntil all mtereau have been consolidated (by communitization, unitization,
forced-poolmg. or otherwise) or until a non-standerd unit, elimineting such interests, has been approved by the Commis-
sion. :

2. If more than one lease is dedicated to the well, ontline each and identify the ownership thcreof(bod\ as to worlung '

‘ r 1 : CERTIFICATION
.§ | !
| i ! beraby certify that the Informotien con-
-0-*660‘-’-1- | 1 teined herein is true ond compiate ic the
t e besior my koowiedge and beiier, '
| I ,
’ l Namo
A e R e T - — = e —— - — —]
i i Position
| |
I ) Company
i |
i | Dete
I !
i ;
! i :
| ( " 1 Rernby certife thet the well lacetion
I i shown on this plat wes plotied frem field
I : metes of ectvel suiveys made by me o
' der my supervizion, end thet the some
| is trve end comect o the Lest of sy
! knowledge ond beliel. ‘ i
e e - e o ——— =
i
! Date Suveyed
| _ February 22, 1976
' Registwed Professional Enginesr
i I and/cr Land Surveyor
’ |
i ] .
330 060 80 1330 1690 1980 231C 2040 2000 1900 1600 809 o

Z

T bR B ST i R i <t P = - TS e e e e e M #7301




i . (/\ ~ '
| WAIVER
5 I have no objections to Flag-Redfern 011 Company's proposed salt water
' application for their Sante Fe Well #2 in the Dickenson (San Andres)
Field, Lea County, New Mexico . - .
: V S!gnature V74 Date ' o T
. » ‘ Company B B ) ‘
1 .

£ e L A bt e Rt e e 2 e e




I have no objections to Flag-Redfern 0il Company's proposr"if-s’alt water
application for their Sante Fe Well #2 in the Dickenson (San Andres)
Field, Lea County, New Mexico. ' ‘




WAIVER

1 have no objections to Flag-Redfern 0il Company's proposed salt water
application for tiéir Sante Fe Well #2 in the Dickenson /jav: Andres)
Field, Lea County, New Mexico.

éﬁ//ﬁ/ | - 7-2Z

“signature < - . T bate . .

DIGE 0/ (agr
'(:ampati;'7
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Operator &

B bk e

Well Name
: _

mHmmuwmnmmﬂl 0il Co.

.Sante Fe Well #2

Proposed Disposal Well

Flag-Redfern Qil Co.
Sante Fe Well #1

(Previcusly operated
by Haneon 0il Corp.)
Field Discovery Well

Flag-Redfern 011 Co.
Sante Fe Well #3

Total
Location Depth
660' FN & WL 5085'
Unit Letter D RKB EL.=
Sec. 35, T-10-S, 4002'
R-36-E _
1980' FN & WL 10,800'
Unit Letter F PBTD =
Sec. 35, T-10-8, 4952
Wlwaln . RKB EI,=
Southeast Offset 3999"'
to Proposed Disposal
Well
330' FWL & 2310' FNL . 4985
Unit Letter E RKB EL.=
Sec. 35, T-10-8, 4002

R-26-E
South Dffset to
Proposed Disposal

Well

TAWULAR SUMMARY OF ALL WELLS WITHIN ONE-HALF MILE OF
m -REDFERN OIL COMPANY'S SANTE FE WELL #2

PROPOSED SALT WATER DISPOSAL WELL

Producing Formaticn
and Interval

San Andres

4669 - 4984'

(Sub-sea = -967 to -982')
Perfs 4968' - 4998' were
previously squeezed off
with 150 sx of Class "C"

San Andres

4933 - 4945!

(Sub-sea = =934 to -946')
EZSV Cement Retainer set
@ 4962', Perfs 4996 -
5020' squeezed w/150 sx
of Class "C" - 3-9-77.
Perfs 4935 - 4957!
squeezed w/100 sx of
Class ''C'' - 3-13-77.

San Andres
4953 - 4982! :
(Sub-sea = =951 to -980')

8-5/8" .set @ 415'
Cemented w/250 sx Class

"crt w/2% caCl, Circ 5

sx to surface,

12-3/4" set @ 370'. Ce-
mented w/410 sx of Class

"W w/2% CcaCl, Circ 50
sx to surface, 8-5/8"
.sat @ 4300'. (Cemented

w/300 sx of Halli Lt.

wt. w/8#/sx of Salt
followed by 200 sx of
Class "C" w/2% CaCl. Top
of cement = 1970', cal-
culated using 707 f£fillup.

8-5/8" set @ 360'.
Cemented w/250 sx of Class
"H'"' w/2% CaCl, Circulated

- 50 sx to surface.,

Broduction Casing

4¥" get @ 5085'. Cemented w/250 sx |
of 50-50 Class "C" - Pommix "A" w/2% ,

‘Gel, 3/4% CFK-2 & 8 1b/sx of Salt.

Top of cement @ 4060', calculated
from Log Caliper. :

Cement Flugs in uncased 7-7/8" hole:
1) 35 sx from 9400'-9295' (105')

2) 35 sx from 9140'-9035' (105')

3) 35 sx from 7754'-7649' (105')

4) 35 sx from 5683'-5584' (99")

5%" casing set @ 5103', Cemented
w/325 sx of Class "C" w/0.47% CFR-2.
Top of sement @ 3196', calculated
from Log Caliper. )

4% set @ 4985'. Cemented with 250

sx of Class "H" w/2% Gel, 0.75% CrRr-2 4

and 8#/sx of Salt, Top of cement @

4155, calculated from Log Caliper.
4%" Mult: stege Tool @ 2260'. (Ce-
mented w,/530 sx of Hallf Lt. We. w/
°cN¢N Oq’%N 9 2\.” Om ?ﬂ.ﬂ.
Circulated 75 sx to surface.

N
N

ORI L 7 i .5
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Operator &
Yell Nawe

Rerd & mnm&an- Iac.
Fawn Cherie Well #1

Read & mn@.ro.nm Inc.
Sante Fe Well #5

Read & Stevens Inc.
Sante Fe Well #4

AR SALRNIAS I G0N

TABULAR SUMMARY OF ALL WELLS WITHIN ONE-HALF MILE OF
FLAG-REDFERN OIL COMPANY'S SANTE FE WELL #2

PROPOSED SALT WATER. DISPFOSAL WELL

Total

,, Producing Formation
Locaiion - Depth . and Interval
660' FS & WL 5013' San Andres
Unit Letter M RKB EL.= 4955'-5013" 0.H.
Sec. 26, T-10-S, 4004' (Sub-sea = -951 to
R-36-E -1009)
North Offset to
Proposed Disposal
Well
660' FNL & 1980' FWL 4991' San Andres
Unit Letter C RKB EL.= 4950'-4991' O.H.
Sec. 35, r-10-s, 3991 (Sub-sea = -959 to
R-36-E | -1000')
East Offset to
Proposed Disposal
Well
1280' FS & WL 5000° San Andres
Unit Letter K RKB EL.= 4960'-5000' 0.H.
Sec. 35, T-10-§, 3999 (Sub-sea = -961' to

R-36-E

Over % mi. South-
east from Proposed
Dispozal Well

-1001"')

Surface Casing

Production Casing

8-5/8" set @ 360'
Cemented w/225 sx of
Class “C" w/2% CaCl.
Circ 89 sx to surface

8-5/8" get @ 373°'
Cemented w/225 sx of
Class '"C'" w/2% CaCl,
Circ 34 sx to surface.

8-5/8" set (@ 348°'
Cemented w/225 sx of
Class "C" w/2% CaCl.
Circ 25 sx to surface.

Sk set @ 4955'. Cemented w/100 sxs of Class
"H' w/0.75% CFR-2, Calculated Top of Cement
using 70% Fillup efficiency = 4497'. Multi-
stage cement tool sat @ 2023°,

54" set @ 4950'., Cewented w/100 sx of Class " | m
"H' w/0.75% CFR-2. Calculated Top of Cement ¥
using 70% Fillup efficiency = 4492'. Multi- w
stage cement tool set @ 2196°.

5%" set @ 4960', Cemented w/100 sx of Class

"C" cement w/0.75% CFR-2. Calculated Top of
Cement using 70 Fillup efficiency = 4447'.
Multi-stage cement tool set @ 2200'. Cemented
w/450 sx of Halliburton Light Weight w/8#/sx

of Salt and 0.75% CFR-2. Circulated 79 sx cemen!

to surfaca.
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FRACTURE GRADIENTS - SAN ANDRES FORWATION
N DICKINSON (SAN bzggmw FLELD

LEA COUNTY, NEW MEXICO

, . \ 3)
v Surface Pressure (2) m.ons!n»on San Water
Date of " Required to Instant Formation Fracture Calc. Surface Surface Shut In
. Top Acid Break Formation Shut~In Press. Fracture Press. nun&osn..mmu shut Ian Gradient-PST
Well Name Perforation Stim.lation PSIG PSIG : o PBTG e e Pty - Prasn=PGIGk: e P
Sante m_n Well #2 )
wnovonn_m Disposal : , : _
Well ' 4969° 5-14-76 1350 1400 3596 0.724 1116 0.225
Sante m,ﬁ : . . .
Well ",3_, 4933’ 3-16-77 1700 1600 3780 0.766 - 1318 - 0.267
Sante Fe i | |
Well #3 953" 11-5-76 1950 1950 4139 0.836 1667 0.337
Fawn Lurnﬂﬁwo ! ; ;
Well 41 | 4955" 3-24-78 ' Unknown : 2200 4187 0.845 1714 . 0.346
‘Sante m..n_, B _ ) v . . Co . o :
Well 45 4950 5-16-78 | 2200 , 2450 4435 ‘ 0.896 1965 . 0,397
Sante Fe
Well #4 4960 12-3-77 ¢ 2300 2700 4689 0.948 2214 0.446
, m
Field ,><n_,_,umo 4952 (Excluding Sante Fe Well #4 due to its being over 4027 | 0.813 1556 0.314 .
%k mile from proposed Disposal Well.) : : |
Disposal Well 4969’ , . 4027 0.810 1347 psic 0.311 Pst
- = ¥
| : (Based on Shut In conditions |
*NOTE: Ttis Table is based on Static (No Injection) Conditionms. . : vith Tubing Loaded with San
For Friction Pressure, Sce mu»onrﬁ Table , : Andras Dispnsal Watar)




e - EXPLANATION OF FRACTURE GRADIENT TABLE

1 ———— e

1. All acid jobs were performed based on the Matrix stimulation
technique and hydraulic fracturing was purposely avoided to
prevent treating out of zone and stimulating the San Andres

Lo water gzone, which !s encountered 15 feet below the lowest oil
productive San Andies zone in these wells.

- 2. Calculation of tha San Andres formaiion fracture pressures were
based -on-the following formula: :
. 3 B . - . - ‘z"_\\‘ ¥ . -
3 & v Prsi = Ppr - Py~

e e ...P1e1 = Instant Shut-In Pressure =- psig - — :
| Pgr = Bottom Hole Fracturing Pressure - psig
' Pg = Hydrostatic Pressure - psig

L S Reference:

S ‘ Howard and Fast, Hydraulic Fracturing, Monograph Volume 2.
s : ; : ""Mechanics of Hydraulic Fracturing’, pg. 100. American

Petroleum Institute of Mining, Metalurgical and Petroleum
Engineers; Dallas, Texas 1970,

3. san ‘Andres Disposal Water
* Specific Gravity = 1.150
Fluid Gradient = 0.499 psi

ft.




" FRICTION TABLE

2-3/8" - 4,70 Lb/Ft Internally Plastic Coated Tubing

INJECTION RATE REYNOLD FANNINC FRICTION¥

Ve ot NUMBER ‘ FRICTION PRESSURE
VELOCITY FACTOR
Ft/Seec. . /V,( = A/‘f ,
Bbl/Min _Down Tubing —— « T
0.25 EBM  1.077 2.15 X 104 0.00625 6.7 PSI
0.50 " 2.154 4.29 X 10, 0.00550 23.6 PSI
0.75 " 3,230 6.44 X 10, ©.00500 48.3 "
1,00 " 4,307 8.58 X 10, 0.00475 81.6 *
1.25 5.384 01,07 X10. 0.00450 120.8 " .
1.50 * 6.461 1,29 X 10; 0.00440 170.0 "
1.75 BPM 7.537 1.50 X 10 0.00425 223.5 PSI

~ % This friction pressure {(friction loss) is the differential pressure
that will be realized from surface to the top of the disposal zome
(4969') when the San Andres disposal water is injected down the
- 2-3/8" internally plastic coated tubing at the various rates listed
‘agbove. In other words, with nc increase in bottom hole disposal
pressure, the surface injection pressure will bLe increased due to .
friction by the pressires listed above for their corresponding
injection rates. '

R T ey T A N T S S S AL - SN R e b T el i T ¢ v s g



1. All friction pressures were calcuiated ::sing the Fanning Friction
Equation* which 1is:

- f A d FYas

FE N 25 8 o
] ~ where: :
4 = Friction loss for turbulent flow - P35I, see friction
table L
e Vo $a Ll er B e Lo . .

Y T - St
\&e ) UTLUW

‘I'

]

SR LG MhAVLAVAL AuwBLVE T - e

Depth of tubing = 4969 Ft.

Density of fluid = 9.59 1b/gal

Velocity of disposal fluid - Ft/Sec, see friction table
Internal diameter of plastic coated tubing = 1,995 in.

RIWAg &

; 2, PFanning friction factor (\ﬁ is obtained from the attached curve

: on "Friction factors for clean steel pipeé *using the curve for
smooth tubing which is the same as internally plastic coated
tubing. 1In order to utilixze this curve, the Reynolds Number

: must be calculated for each disposal rate. The Reyrolds Number

! Equation* is as follows:

Mo = zz%z;ﬁ

where:
/¥R = Reynolds number - see friction table
A% = Viscosity of San Andres disposal water = 0.891 centipoises

* REFERENCE:
Craft, Holden and Graves, WELL DESIGN: DRILLING AND
PRODUCTTON, Chapter One-- Fluid Flow in Pipes pp.
15 - 23 Prentice - Hall Inc., Englewood Cliffs,
New Jersey 1963.
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FRICTION FACTORS FOR CLEAN ST

E

28" L 48 s * P 1 « o
o8
- _
- /
an’a A
03
N ¢ 29
» -
L) ==
02 ‘5‘ > H1T]

ey

: F \" T 111
d na~§ + \
ﬁ M
008 —— - .‘
m——
=81k
004 b
; H 1
203
002
¥ BASED OR THE COLEBROOK FUNCTION
71""""[3.’:4 ‘ﬁ']
weRe:
ABSOLUTE ROUGHHESS, ¢ +0.00083 INCHES
1
el 2 « ¢ 80 :l:u'!‘ al ; :':I:lu:’
mmu.--‘;‘l
Fig. 1.4 Friction factors for clean steel pipe. &~ _ 1"V
* REFERENCE:

Craft, Holden and Graves, WELL DESIGN:
PRODUCTION, Chapter One - Fluid Flow in Pipes pp.
18 - 23 Prentice - Hall Inc., Englewcod Cliffs,

New Jersey 1963.
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CALCULATED SURPACE INJECTION PRESSURES | o
?ROFOSED DISPOSAL WELL
SANTA FE WELL #2
DICKENSON (SAN ANDRES) FIELD

 LEA COUNTY, NEW MEXICO

INJECTION  CALCULATED __CALCULATED CALCULATED

RATE - BPM FRICTION INSTANT SURFACE
PRESSURE SHUT-IN INJECTION

QlYDﬂ‘At"E

OV LA

. | | : PSI PRESSURE - PSIG _ PRESSURE - PSIG

? - 1sA7 e L 1

24 1547 1571
48 B L 1595
I T | 1629 |
121 A 1547 1668
170 1547 1717 .

224 1547 1771
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FLAG-REDFERN 0IL COMPANY
DICKINSON (San Andres) FIELD AREA
LFA COUNTY, NEW MEXICO

STRUCTURE MAP
CONTOURED ON: ToP or 7}’ ZONE

Scale: 1" = 2000 2/79




\ N
SANTA FE LEASE P
DICKENSON (SAN ANDRES) FIELD o
LEA COUNTY, NEVW MEXICO
PRODUCTION HISTORY
| OIL PROD. GAS PROD. WATER PROD. _ F
| TIME BBL/MO. MCF/MO. _BBL/MO. ' RIMARKS 3
T _ Jan. 1975 , 243 : 178 Lst. 486 . 1wvell Hanson 1
" Feb. 290 213 » 580 0il Co. Operator
,% March 41 , 30 » 82 3
April 160 117 » 320
L May 226 166 " - 452
, June 96 70 o 192
: July 128 94 256
Aug. 45 33 o 90
Sept. 143 105 v 286
oct. 41 . 30 m 82
Nov. 61 , 48 n 122
Dec. 5 4 v . 10
Jan, 1976 ' 77 57 154
Feb, . .55 40 " 110
March o 33 24 v 66
April : 233 171 » 466 et DT
May 0 . 0 0 “Shut=-in
! , June 0 ) 0 Shut=-1in
; July 376 308 Actual 1519 ’
: Aug. 180 ‘ 147 1519 ’
Sept, 96 79 1470 Well #1 now of
o oct. 184 151 1519 ated by Flag B
f Nov. 370 200 2940 Fern Oil Co. . §
Dec. 946 433 3038 3 wells
Jan. 1977 941 431 3038
i Feb. 757 346 2744
; March 685 244 2759
J April 894 369 3090
May 713 427 3193
June 780 467 3090
July 696 417 3193
Aug. 756 452 3193
Sept. : 560 336 , 3090
oct. 588 353 - 3193 ‘
Fov. - 474 284 3090
Dec. 588 350 , 3193 i
Jan. 1978 517 310 3193 L
Feb. 420 250 2884 :
March 346 ’ 208 3193
April 441 265 3090
May 395 231 3193
June 370 233 3098
July 272 171 3193
*Aug. -199 113 3193
Sept. * 266 177 3090
oct. 303 182 3193
Nov. 303 182 3193
Dec. 182 109 3193
Jan. 1979 : 303 182 ' 3193
TOTALS 16,778 BBL OIL 9887 MCF 93,524 BBL WATER




July 1976

Aug. 1976
Sept 1976

N~ 107&
VihLe AZiV

Nov. 1976
Dec. 1976
Jan. 1977
Feb, 1977
March 1977
April 1977
May 1977
June 1977
July 1977
Aug. 1977
Sept. 1977
oct. 1977
Nov. 1977
Dec. 1977
Jan. 1978
Feb. 1978
Mar. 1978
April 1978
May 1978
June 1978
July 1978
Aug. 1978
Scpt. 1978
Oct. 1978
Nov. 1978
Dec. 1978
Jan. 1979

TOTALS

i '”f’%W'k
SANTA FE WELL #2
DICKINSON (SAN ANDRES) FIELD
LEA -COUNTY, NEW MEXICO
PRODUCTION HISTORY
OIL PROD. GAS PROD. WATER PROD,
BEL/MC. : WCF/HO, BBL/MO.
376 : : 308 1519
180 147 1519
96 79 1470
184 e - J e T TR .5 L
105 86 L 1470
62 51 1519
62 A 51 1519
50 41 .\t‘;‘_‘72
60 8 2198
62 1 2040
45 1 2108
50 1 2040
45 -1 2108
49 1 2108
36 i 2040
38 1 2108
31 1 2040
39 1 2108
33 1 2108
28 1 1904
23 1 2108~
28 1 2040
29 1 2108
23 1 2040
15 1 2108
16 1 2108
21 1 2040
21 1 2108
21 1 2108
13 1 2108
21 1 2108
1863 BRI 0TI 960 moF

3

v R A e e B st

59,711 BBL WIR.




] . .
4 19.45 ~ ' o~

i .
% """""""""""""" e et oo Lhedd Spot o TTT T - Tisatmant SVEgE NG, |
|
|

g ie ,ooqanon.mqllniversal Trealing Co.,lnt.

Tog. Cap. ..0 16,28
Box 114§ chtLuﬁ»smm&g—e 9;-’%?25 -
) o U Am't Redd : L R, B " Ceq. Cap. 17
‘ e st Qtud Jobs n e O aboh ,
RYE Chamicel Open Mole
/7 _____ TREATING L0G
S s T T ——
. Compeny d il company Date May 14, 1975
: Lesse . 7 State Wwell 2
Totsl Depth S._.{Sn_c:q. wt. Set Open Hole
h .Cag, Perf’ 4969 to 4984 Shots per ft. ____ “ocﬂcr
N . L ]
Tog. Perr._____ 4986 To ____Tog. Depth - T
Pkr. Set _______Proéuetton Peior Tuntn»nt
Type Treetment _Treat casing verforation via tubing with 500 @_;__m_zm_ua_lz_agm._nm.

with treatal water,

Time 'r.s'l' - cP.s.l l.r.':n | 'Tl"f.?:'.’ ’ -
12:18] 0 0 Start water via tubing.
12:30] 200 nG 60 bbl water, Start acid to spot.
12:37} 200 All acid. Start flush,
12:45| 200 NG Acid on spot. Prescure for.ationm 1000 PSI.
12346/1000 | 1000
1:00{1000 ; 1000 Pressure formation to 1000 PSI.
1:35{1200 | 1200 | .06 3 Pressure formation to 1200 PSI,.
1:50 2204 1200 | .1 4.5 | Pressure formation to 1200 PSI.
1855/ 1350 | 1356 Pressure formation to 1350 PSI.
6.5 | Formation hreak 50 PSI While pumping, -
12 A1l flush. Shut down.

Instant Shnt Down Pressure,
5 mimate shut down. ‘ . :
Injection m\um-.s Mimtwmmm 06 m.
Total load to recover um‘ ‘
Instant Shut Down Pressure 1400

,
AR

Thank you

Trestmant Drdered by Treating Engineer Jim r—el'!t

cagaB A s L L

F

;
:
E



e T — T Treatmant’ Stage No,

| yoe bese 208 N.E. Umversal I’reating (o., In¢.</, .. cop. 28,
‘\ | ) : Cnere An:!.,d__529____ Pox 1146 LEVELLAND, TEXAS Phone 894-6125 e Cen 78, K
| ramtc CHe st Howid /mfd T Cl Tk .
TREATING LOG
Compeny ___ Elag-ggdfgm 011 Co. Date 3-16-77
: Lease Santa Fe wWell ' ]
1 torervepen 49615 coq. 5%y 15.50 . Thru o pon
‘ . Ceg. Per?. 4944 to 4948 z.)hoté per ft. __________ Pecker None V v :
i T™hg. Perf, 495] To 4954 : ___Tba. Dspth 4959 Tng. &,
Type Treatment __lreat via tubing_vdth 500 gallons 20% RFE. Non-emu'lsion Acid - ;
_Spot. Break formation & put 500 gaﬂons in formation & Swab test.
‘ Thy. Cog. Rote fmlwlhh. - ‘ ) ;
Time sl st P In Porm.
8:30 ] 200 Start Acid to spot
8:45 . 500 gallons Acid in - Start 17.7 bbls. Water i
9:00 | 200 Acid on spot )
9:20 1500 Start fromation break
—10:00 | 1600 | 1600 Continue to pressure formation

1200] 1700 | Formation taking fluid :
31:50 | 1700 1600 ' ' 14 bbls. Flush in - 500 gallons Acid in formation |

—Maximum PSI 1700
Mini~ m PSI 1500

Instunt Shut Down Pressure zm

After 15 minutes 800

Total Fluid 120 bbls.

: : fchardson
Treatmant Oxd d by D‘ Russe]l — Tresting Engir_\pg: —- Joe R cm

>

{
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HEMICAL, INCORPORATED rie 5o

SERVICE REPORT —

! prsrricr. . 3- _/_\}:f‘a“l_ . sTATION Hgbbs. New Mexico =~~~ p ovember S, 1976 o
_ company_ Flag-Redfrem  srate. New Mex1comm—w Lea _ e
IRase______ Santa Fe . L MELL NO___ 3  pooL_ DICRSOR e

b—l|

MPANY REPRESENTATIVES MMT- Doyal Russel ARDINAL Excineens Holland

U &

WELL DATA

CASING, TUDING & PACKER DATA COMPLETION DATA 1
casing 00.4_1/2 wr_ 9,5 per__. CEMENT_YesS | | pate pruLen___10-76 _rorMation___San Andres . = |
LINER 0O.D. __WT. FR TO —} "y pay sEcTioN rrom__4953 1o__4982
TUBING s12F2. 3/8___ ___PERF'S OR GPEN END____ : PRESENT TOTAL DEPTH_ 4985 P.B. FROM
TUBING SIZE _________ __PERF'S OR GPEN END INITIAL PROD: OfL GAS_ WATER_ |
HYD. HOLD DOWN ANCHOR: KIND DEPTH PRESENT PROD: OIL GAS WATER
UPPFR PACKER TYPF:__Watson DEPTH ACID AND,OR FRAC, DATE
LOWER PACKER TYPE: e DEPTH__. ") ACID AND/OR FRAC___ ; ___DATE

CASING PERFORATED W,245HOTS/FT. Frov_4953 __ 1o___49821 [:sctd> sxDoR FRAC DATE
__SHTS./FT. FR.____ TO FR._ _T0 ACID AND,OR FRAC DATE
—_SHTS /FT. FR. TO FR To.. | TOTAL ACID AND ‘OR FRAC IN WELL

OPEN HOLE SIZE:__ __ _FROM TO. R ‘TYPE FLUID IN TRG. IN CSG..

pamter

VOLUMES SERVICES USED
TBG19.2___BPLS. CSG.________ BBLIS.OPEN HOLE. _________ DBLS 1,500 GALS 20% NM Stabilized TYPE
ANNULAR VOL. OF PAY ZONE: C5G.1.5 OPEN HOLE 2 cars. NM-225 rPE
TOTAL TO FILL BBLS. TOTAL TO SPOT _BBLS 3 » cars RD-11 : TYPE
VOL. USED T0 FLUSH20.7 _BBLS. TO overFLusi_1,0 _ Bpis 150 1es._KCL; 2 gals. LST-S _MATERIAL
OTHER INFORMATION: ) 10-7/8 ;55 Balls (RCN) MATERIAL
PUMPS USED ON TBG
OIL TANK GAUGES: START FINISH PUMPS USED ON CSG.

DETAILS OF SERVICES PERFORMED

TI™ME PRESSURES REMARKS CARDINAL CONKECTIONS TESTED TG:
em.ctpw.  Caxing  Tubing ; L 186._2000 pg1. 56 __PSL ¢
8:00 ARRIVED ON LOCATION Rig up Cardinal Equipment '

BARRELS OF FLUID PUMPED
Formati -}1%"' . Mosat
ormalion mng inute

8:50 500 PSI casing.
- 8:55 _ 500 0 Start acid down tubing.
9:01 500 500 20 1.3 Encounter PSI-continue pumping. .
9:17 450 900 2 2 1.0 Inject 5 ball sealers. _ N
8:28 450 1160 38 o .5 Inject 5 bail sealers.

400 2000 16 8 All acid, start flush, d1scont1nue balls.

500 2000 After shooting 10 due to slow rate.

: - 600 2000
11:35 _ 700 2000 - 37 21 o2 All flush, shut down,

700 1950 ISIP 1950#
700 1550 S min, 15504,
700 1400 10 min, 1400%#,

57 bbls. total load.

S ADD FOR SAND DISPLACEMENT

b 700 1950 . T INSTANTANEOUS SHUT.IN PRESSURES
: - e . o PRESSURES MINUTES AFTER STOPPING ALL PUMPS.

«26 _  MaAXIMUM PRESSURES AND AVG. INJECTION RATE FORL38__ains. pumping.

. MINIMUM FRESSURES

.. LAST TRUCK DEPARTED. LOCATION WAS LEFT cuym_giﬁ Thank You
n_-\f BEY e .

i
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3-21-78

3-22-78

3-23-78

- 3-24-78

3-25-78

3-26-78

3.27-78

3-28<78

3-29-78
3-30-78

3-31-78

4-1-78

4-2-78

4-3-782

TD 5000' dolo., prep to drill to 5003' and run log.

TD 5003 dolo., precp to run tubg. and pkr, and swab test. Ran Welex
Radioactivity log. Note correction on casing setting: Set 5}" @

4945' duc to apparent 18" fillup at time of running casing. Have _

7 7/8" hole from 4945' to 4963' and 4 3/4" hole from 4963 to 5003'.
When reverse unit drilling commenced bit went to 4963' with no
weight, Apparently rotary rig drilling depth was in'error.

TD 5003' éiélo.. prep to acidize. Ran tubg. and pkr. w/ pkr. set
\_, 17vu and cuug. o +395', Swab hoie Ql‘y and walteu i hr., Kan
swab and hole still dry. Shut down overnight. At 8:00 AM, had
600' fluid in hole. Swabbed hole dry and rec. oily emulsion.

2000 gals. 15% NE acid and flushed w/ oil. Acid treatment max.
treat. press. 2200#, min. treat. press. 12004, aver. inj. rate
1} BPM. Oil flush max. press. 30004, min, press 12004, aver.
press. 2200#, ISDP 2200#, 5 min. SIP 2000#, 10 min. SIP 1950%#,
15 min, SIP 1900#. Total load 68 bbls, Bled off press. and swab
64 bbls. load in 4} hrs. Had 1400' fluid in hole last swab run.

TD 5003' dolo.. prep to awah, . Acidized open hole 4945'<5003' w/

TD 5003' dolo. prep to swab, At 8:00 AM, FL 2400' FS. Swab 3

. hrs. and lower FL to 4600' FS. Shut down 2} hrs. to change out

sond line and FL back up to 3200!' FS. Swabbed total 4 bbls. load
and 37 bbls. formation fluid, oil and water.

TD 5003' aolo., shut down, At 8-:'00 AM, FL 3000'FS. Swab 39 bbls.
fluid in 9 hrs., est, 40% oil and 60% SW,

TD 5002°, dolo., prep to run rods and pump, Shut down for Sunday.

TD 5003' dolo., prep to pull tubg. & pkr. and run vods & p.;mp.
Swabbed 30 bbls, fluid in 10 hrs. Nc est. of oil-water cut,

TD 5003" dolo., prep to spaceout pump. Ran tubg., rods and'pump.

TD 5003* dolo., prep to install pamping unit. Taking run as follows:
159 joints 2 3/8", 8 rd., 4.7#, J-55, total of 4991, 96!, set at

5002' RKB w/ seating nipple at 4967' RKB, Ran rods and 2''x l"' x°16¢

Pump.

TD 5003 dolo., rigging up pump.

TD 5003' dolo., rigging up pump.

TD 5003' dolo., started pumping @ 4:00 PM 4-1-78,

TD 5003' dolo., testing. Pumped 34 bbls, load oil in 16 hrs.
z29
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5-13-738

5-14-78

5-15-78

5-16-78

5-17-78
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TD 4950' Im., moving out rotary rig.

TD 4950 im., WOCU.

TD 4950, Im,, WOCU, Set anchors and moved-in test tank.

TD 4950 Im., WOCU. Welded on bell nipple & moved-in tubg.
Completion unit broke down one mile from location,

i e -]

Rxgged up Pool Co. unit & ran 2 3/8" tubg. w/ 12 drill collars
and 4 3/8" Walker bit. Tagged cemment and drilled plug, insert
float, 27' of cement, guide shoe and 2} of forma.t:on. Pulled tubg.
to change bit. Shut down overnight. =~ |

TD 4984', dolo., prep to drill. Re-ran tubg., collars and Hughes.
J-55, 4 3/4" bit. Drilled from 4952' to 4984"', :

TD 4991' dolo., ) ‘shut down. Drilled from 4984' to 4991', Circulated
hole clean. Ran Dresser Atlas Gamma Ray, Compensated Neutron

R

TD 4991' dolo., pPrep to re~run tubg. and swab test.

TD 4991°* dolo., prep to swab. Ran 156 joints 2 3/8" tubg. w/ RTTS
pkr. Set tubg. @ 4965' RKB w/ pkr. set @ 4874' RKB. Swabbed tubg.
capacity plus est. 2 bbls. formation oil. Broke off bottom part of swab
mandrel. Pulled and re-ran tubg. and pkr. @ same depth setting.
Recovered broken swab, . Spotted acid over open hole. Acidized w/
2000 gals. 15% N.E. acid. Formation began taking fluid @ 2200# and
increased rate to 2.5 BPM @ 2750#., Max, treat, press, 2100# (on
flush), min. %reat. press. 2200#, aver. treat, press. 2670#, aver.
inj. rate 2.17 BPM. ISDP 2450#, 5 min, SIP 2400#, 10 min, SIP
2350#, 15 min. SIP 2250#. Total load 70 bbls. (20 bbls. oil & 4¢{ bbis.
acid). Shut-in overnight,

TD 4991' dolo., prep to swab. At 8:00 AM, SITP 0f. Hole full of
fluid. Swabbed 22 BLO & 20 BLW in 8} hrs, Lack 28 BLW. FL
4700' FS lost swab run. Well m_aking some gas with é‘?'ach swab run.

'TD 4991' dolo., testing. Swabbed 12 BO & 11 BLW in 8} hrs. Lack
17 BLW, ,

L aak e i



#4 Santa Fe '
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12-3-77 TD 5000', dolo., prep. to swab. Acidized opéen hole 4960'-
5000 w/ 2000 gals. 15% NE acid. Formation began feeding
@ 1/4 BPM @ 23004, incrcased rate to | BPM & press, incrcased
to 2600#, increased rate to 1 3/4 BPM & press, increased
to 3000#., Formation did not break. ISDP 2700#, 5 min. SIP
2300#, 10 min. SIP 21004, 15 min. SIP 1900#. Total load
68 bbls, Began swabbing @ 3:00 PM. Swab 43 bbls, load in
1 1/2 hrs, Shut down overnight.

12477 TD 5000° dolo., shut down. At 7:30 AM, 12-3-77, FL 1300’
FS. Swab 107 bbls. fluid in 9 hrs. being 25 bbls. load & 82
bbls. new oil. Last hour swabbed 9 BO, no water w/FL 3000'
FS. Shut down till Monday morning.

t

o
]
i
1
-3
-J

TD 5600 dolo. , prep to cement vpper stage of production

casing. At 7:30 AM, FL 2500' FS. Swab 47 BO in 4 hrs.
Last hour (10:30 AM to 11:30 AM) swabbed 8 BO, no water
w/ small amount of gas.

12-6-77 TD 5000' dolo., WOC. Pulled tuktg. & pkr. Ran bridge plug
& tool to shift DV'tool, Set BP @ 2285' & spotted 2 sx. sand
on top of BP. Opened DV tool @ 2195'. Broke circulation &
cemented w/ 450 sx. HOWCO lite cement w/ 3/4 of 1% CFR-2
& 8# salt per sx. Circulated 79 sx. cement. Closed DV tool
& press. tested csg. to 1500# for 30 min., held OK. Reversed
sand off B?, retrieved BP and pulled tubg.

12-7-77 TD 5000' dolo., prep to run rods & pump. Ran 161 joints 2 3/8",
4. T#, upset tubg. (4950.54'), 1 seating nipple (1.10'), 1 perf.
jt. (3.00") & 1 jt. tubg for mud anchor (3L62'), total of 4986, 267,
set @ 4994, 26' RKB,

12-8-77 TD 5000' dolo., Ran rods & pump.

12-9-77 TD 5000' dolo. Moved in & set-up tanks.

12-10-77 TD 5000° dolo. Set pumping unit.

12-11-77 TD5000' dolo. Shut ~down.

12-12-77  TD 5000' dolo. Laying flow lines & hooking up tank battery.
12-13-77 TD 5000' dolo. Hooking up tank battery.

12-14-77 TD 5000' dolo. Hooking up tank battery.

12-15-77 TD 5000' dolo. Sand Hasted and coated tanks.

3/
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Flag-Redfern Oil Companiy
1200 WALL TOWERSWEST o  MIDLAND, TEXAS 79701 PHONE (915)683-5184

Mailing address:
P.0.Box 23
Midland, Texas 79702

- ---January 26, 1979 File:

New Mexico 0il Conservation Commission
P. O. Box 2088

State Land Office Building

Santa Fe, New Mexico 87501

TP T R AT

D, &, Mutter

3
¥ i e e

Chief Engineer

"Attention:’ Mr

-~

Re: Confirmstion of Hearing
Application for Salt Water
.Disposal Permit .

Sante Fe Well #2

Fee Lease

Dickinson (Sam Andres) Field
Lea,County, New Mexico

i;Dehr"Mr.~Nutter:

‘This letter will gerve to confirm Flag-Redfern 0i1 cdmpany'si;éﬁuest'for
a hearing for a salt water disposal permit for the above captioned well,
Attached is Form C-108 with all necessary attachments.

It 18 our understanding that the hearing will be on February 14, 1979.
Please acvise us of the time and location where this hearing is to
ococyr.

Thank you for your cooperation in this matter.

Sincerely,

=2l e e |

Steve Rossler
Petroleun BEngineer




Y " .
2 ‘ ' form C-108 W
N , NEW MEXICQ OIL CONSERVATION COMMISSION ‘
S e APPLICATION TO DiSPOSE OF SAL’r WATER BY INJECTION INTO A POROUS FORMATION
BRENATOR T T e s e e e ADORESE
Flag-Redfern 011 Company _ P. 0. Box 23 Hidland., Tewas 35752
[CEXTCRaAM "=~ e - """"T’FWWO’ ; R LELTX Shne I CIuNTY
] - ) r-S-ﬁB-BJQ ek 2 | _Dickinson (San Andres) Lea
i LOCATION _.,_ b b S
| ; UNIT LRYrea L WRLL {8 Lacaveo .,..iéq PR 1 Y I 1V O YT N_orth LINE AMD 660 FRET FAOM THE

s West LiNG, BUCT(AN 35 Towkon(s 10"1__ LLLY 1S 39:_& NNPM,
e ) CASING AND TUBING DATA

’ : i NAUE &F 2rming sizg 3T TiNG CRFTM BACHS CHEvENT TOP OF CEMENTY TO® CETERMINEKD 8Y
VAT ACE CASING

8-5/8" 415 250 ) Surface Cement Circulated

INTERMEDIATE

None

Tone sTRINE , : Calculated using
T 4=-1/2" 50‘5' 250 4060 Log Ca iPEt
: UBING NAME, MODKL AND DEPTM OF TUBING PACKEAR
? 2-3/8" 4934 Baker Lok-set set @ 4900'
[WAME OF PROFOSES THy L] MATION ! ¥5F oF roRUATION QOTTOM OF FORMATION

~ |san Andres - N : ‘5113 D.F, _Not drilled thru

[] W HOLEY | PROPOSEO INTERVAL(8) OF INJK YIOH

Through Tubing Perforations 4969' - 4984
18 THIS A NCW WELL ORILLED FOR Iw ANIWNER 10 NO, FOR WHAT PURPONRE WAS WELL ONISINALLY ORILLED? MAS WELL EVER BEEN PCRFOAATED IN ANY
: DISPOSALY ) ) ZONE OTHEN THAN THE PROFOSED (NJEC:
i For D1l Produetton Yes :
oF CEMERT v 7 OR SQUERCZIL CACH
4968 - 4998 squeezed w/150 sx of Class "C" )
DEPYH OF §OTTOM OF OERPISY DLPTH OF GOTTOM OF nERY nisnce OEPTH OF TOP OF NEXT LOWER
" . FREEN WATER TONE IN Tril ANCA OIL OR GAS 2ONK N THIS ARL OIL DR GAS ZONK [N THIS AR
v Triassic @ 1200’ None within a 2 wi. radius 1T,
‘ [ART TCTPATED OAILY T MinivAUN TVaTiMgwm OPEIN Ok CLOSED TYPE BYSTEM 13 TNITCTION TO 8T 8Y GRAVITY OR PPROX, PRESSURE (PS
‘ - fHIECTion YoLumE | h PRESS
. - ! L] o : 100 . Olaaad PO ‘Dfnnmn-n - g - 1308 - A
ARSWEN YIS OR N0 WKETWER Tue FOLLOWING WATEAS ARK MIN- | WATER 7O 8C DISPOSED GF | KATURAL WATER 1n 013P0. | anf waTt) AlaLvsca ATTacusd?
i TR O e bl : »
‘ ,‘2 s o ’ ) n Yes : Yes
K . [NAME A=D ASONLSS OF SURFACE OWNER (ON LESSEK, (F 4TATE ON FEOCNAL LAND)

Harding Burris, Box 97 Elida', New Mexico 88116

LIST MAMES AND ADDREJISCES OF ALL OPCRATORS WITHIN ONK-MALY (}) MILE OF TNIS INJECTTON WELL

Read & Stevens, Inc. - Box 2126, 314 Security Nat'l Bk. Roswell, New Mexico 88201

Lawrence C. HKarris -ﬁbox 1714 - Roswell, New Mexico 88201

5

Holly Energy Inc. - 2001 Bryan Tower, Suite 2680 - Dallas, TX 75201

i | MGF 011 Corp. - 700 Vaughn Bldg., Midland, TX 79701

| BAVE COPIES OF THIS A®PLICATION GEEN | SURFACE OWNER Tgacw onnuu WITHIN ONE<HALF MILE | THE NEW MEXICO STATC CNEINEER
ENT TO CGACH OF THE POLLOWINGY ) . LOF THIS WE
Yes ! Yes ! Yes
* ATTACHED TO Y OF ARCA VELECPRICAL LOS TDIAGRAMMATIC SKETCH OF WELL
THES APPLICATION (SEE BWLE 701-8) ] ' 1
] 1 1 es
! Yes Yes 1 Yo

1 hereby certify that the informstion above is true and comgplete to the best of my knowledge and belief.
M Pstroleum Engineer 1-26-79
(Siguatwre) (Title) ‘

" NOTE: Shosld waivers from the State Engineer, the surface owher, and all operators within one-half mile of the proposed injection well.
not sccompany this application, the New Mexico 0il Conservation Commission wili kold the application for a pericd of 15 days
from the dote of receipt by :he Commission’s Santa Fe office. If a: the end of the 15-day waiting period no protest has been re~
ceived by the Santa Fe office, the application will be processed. If a protest iy received, the application will be set for hearing,
if the applicant 30 requests, SEE RULE 701,

(Date)

b etk &g e e e 1
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1.)

2,)

239

4.)

5.)

' Depth of Disposal Zome: 4969' - 4984'

- Type of Disposal Fluid: Produced San Andres Water

Source of Disposal Fluid:

SANTE FE WELL #2

Pertinent Information

Disposal Zone: San Andres

Anticipated Disposal Volumes

Minimum = 50 Bbls water per day
Maximum = 100 Bbls water per day

a. Flag-Redfern 0il Company :
Sante Fe _
1F 35 10s 36E - 14 BWPD
3E 35 108 36E -_21 BWPD

Total Lease = 35 BWED

b. Read and Stevens Inc.

Fawn Cherie

M 2@,;108 36E - 25 RYPD Est.*
e

4K 35 10s 36E - 16 BWPD

5C 35 10S 36E - 25 BWPD Est.*

Tctal Read & 66 BWPD
Stevens

These 2 wells have been assigned a temporary completion and
currently have suspended operations. When they are completed
the produced San Andres water that they produce will be dis-
posed in the proposed Sante Fe #2 Salt Water Disposal well.
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L UNIVERSAL TREATING COMPANY inc, J3 Dﬁ '
o - o H S _Box. 1146 WHC s i
, LEVELLAND, TEXAS . HNF MAY 1 8/
REPORT OF WATER ANALYSIS | BHG 81976 §
oDS 8
WLP
| RWC 8 |
Company. Flag= ot pany Analysis CWA Date May 15, 1976 .
Sample marked Santa Fe .9 ﬁi
4
Mitligrams IONIC FORM Milligrams
Per L.iter FPer Liter .
B . :
, 3
Chioride {NaCl) 194,000 Calcium {Ca++) i
Total Hardness (CaCoO3) 77,000 Magnesium (Mg++)
Calcium Hardrniess (CaCQ3) . 41,000 Sodium  (NA++)
Total Alkalinity (CaCO3) 300 Carbonats (Co3-)
Acidity to Phenolphthaléin (Caco3) 3G0 Bicarbonate (HCO3)
Sultate (Na2504 ). 1.985 Suliate (SO,)
Total tron (Fe) 9.2 Iron {Fe)
s.s age ‘o - . 6
P. H. Specific Gravity 1.165 Chloride (Cl_~)
; Indicates formation water,
Remarks

Rufus L. Morgan
Analysi
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| 1 vmmvu&uva Dlvnsloq13 0
; 368 Marshall Avanur / Saint Lowis, Missewri 8319 | 090 -
1314} WO 1.3500/Twx 910-700-1880/ Tiix da-2417 | ENG 58 13673 ©
: (:l‘.() o
,,,,,,, ... WAYER AMALYSIS REPORT = |
, | AC(‘T a
COMPANY__Flag-Redfern 0il Company AODREsS_Tatum, N.M. DATE:__1~31-79
SOURCE __Santa Fek # 2 DATE SAMPLED _ 1-29-79 _ANASYSIS  ja6pp
Analysis Mg/L = PP™ ‘Meq/L
1. pH 6.52 N
2. HyS (Qualitative] __Pos.
3. Specific Gravity 1.150
4. Dissolved Solids ’ 205,366
5" [ ..-‘-Ja‘ ®allda

CRO PP NOS WIS

6. Phenolphthalein Alkalinity F(Vcaco,)
" 7. Methyl Oronge Aikslinity (CaCO,) 620 0000
8. Bicarborate (HCO3) " Hco, 136 6t 124 neo,
9. Chlorides (Cl) : o 122,897 =355 _3,462 a
10, Sulfates {SO4) SO, 2,225 =48 46 SO,
11. Calcivm (Ca) Ceo 4,000 +20 _200 Ca
12. Magnesim (Mg} o Mg 972 122 _80 Mg
13. Total Hardness (CaCO;) : 14,000
14, Total iron (Fe) 7"0_ ‘

- . 15. Barium (Qualitative}

16. Strontium
*Milli equivalents per liter

PROBABLE MINERAL COMPOSI'“ON

*

Ca ¢ _ HCO. Compound Equiv.Wt. X Meq/ L/ = Mg/L
————_,  H24 | Ca(HCO3), 8104 12,4  _1,006
380 Mo + SO, 46 | Ca $C, 48.07 __tu‘_ ' 3,133
3.240" Na 32 -+ Q{1 460 Ce Cl; 55.50 142  _7,881
Saturation Volves  Distilled Water 20°C ‘Mg (HCOs), 7.7
Ca CC; 13 Mg/L Mg SO, 60.19
Ca SO, *2H;0 2,090 Mg/l Mg Cl .62 80 3,808
Mg COs 103 Mg/L Na HCO; £4.00 '
Naj SO, 71.03 -
Na C} 58.46 3,240 189,540

semarks __(2) Rosfer
522 205

Adkins-Roberts-Gray-File

Respectvity submilted
TRETOUTE COMPANY

-—Ray Shaffner
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Fee Lease.
Locotion:

Yo >V 4

PROPOSED WATER INJECTION WELL
SANTA FE WELL Ne.2
DICKINSON (SAN ANDRES) FIELD

T-10-8, R-;C-E '

)
C ¥
P

WL SRR - SumLA, TS 0
P.0.502.25 « Autus a0 SN

Unit Letter 9", 660'FN 8 WL Sec. 38
Leo Co., New Mezice

- 2
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Cement Cire.

260 Sk Cioss °C' with ?’
2% CACL. Cire 38 S
o sufyce

12 V4" Hale

sve. 28 ¥Yn M.40

Casing Ser @ MS'\

Coic. Top of Cement By/’r’
Log Coliper = 4080" N

Comanted with 250 Sk of 50-50-
Cloes"C”" Paamix "A" w/2% Ge!
/4 % CFR-2 B 8 ib/sx of Bl :

7 ﬂ."-ﬁoh ——-‘

] w.u Spuddnd

l.28.7¢
Well Completed 6.21-768

e

GL =3291' SL

239”470 &1 J).% 8 RAD EUE TRO
— Imerrolty Cooted

PBTD is Coment Plug ___
Set + 499¢'

=ttt

__4984r .

& VZ .60/ J-88
Casing se? 0 5088 \

1 . R - o

6%’1/“

-‘--—‘

Seating Nipple = 4899’

Beker LOK- SET ’ T
ccnr -4
Internoty Cde

. Bottom of Tubing s4934°

SAN ANDRES

(Parfs: 4969_72, 497475, 437884
w/2 SPF on S-13.7¢

Perfs 4968-98, Squsezed W00 sk of CloisC”
w/0.5% HALAD-S 8 90 3k of Clowe "C® w/3 ¥
49987 it & 5‘ of sond on 3-0-78

WELL P ROF!L“
PROPOSED WATER INJECTION WELL

SANTA FE- WELL No.2 .
‘DICKINSON C¢SAN ANDRES) FIELD
Fee Legse:
Location: Unit Letter D", 660 FN B8 WL Sec 35
T-i0-S,R-36-E, Leo Co.. New Mexico.
2079

it 5 ol
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- __NEW/{ ktco OIL CONSERVATION commssnorr‘\ Form C-102
""" T ML 8 ) s e- A0E OEDIEATION Bl _ Supersed <128
weli. LOCATION AND ACREAGE DEDICATI LAY Eiieciive 1955 s
All distances muat be from the Suter bounderies of the Seclion.

Operetet Lecse Well No.

Honson Qil Corporation__ el Sonta Fe ‘ 2
Unit Letler Section- Townshlp Range TySswR e o

D 35 10 South 36 East Lea
Actual Foolage Locatlon »{ Well:

&80 feet from the NOfﬂ'\ line and 660 - leet fxcm the West line
Ground Lgvel Elev. Producing Formatlon Pool Dedicated Acreaje:

3990.7

Acres

sion.

-2, 1€ mora than ons lauss of different nwnauﬁtp ia ded

] No

H answer is “‘yes!’

~ dated by communitization, unitization, force-pooling. ete?

[] Yes

.. If answer is.
this form if necesury)

type of consolidation

icated to the wall have the

. Outline the acreage dedicated to the subject well by coloted peacil or hachure marks on the plat below.

2. If more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working
interest and royalty).

No lllowable wil} be unlgned to the well until all interests have been consolidated (by communitization, unitization,
fotced-poolmg. ot otherwise) or until & non-standard unit, elimiuating such interests, has been appcoved by the Commis-

f
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CERTIFICATION

! bmb); certify thot the informaticn cone
toined horeln Is trve «.ad complete 10 the
best of my knowledge ond belief.

Name

Posltion

Company

Date

— e o— — | -

t
i
I
i
!
I
!
!
4
|
i
1
|
}
+
'
{
]
I
|
1

5 hermby certify thet ihe well locetion
shown on this plot wos plotted from field
netes of actuel surveys mede by me or
m-ywm.; ond thet the some
is twe end correct to the best of my
knowledge ond belief.

Date Sucveyed

Febmcl'y22 1976

230

P T

‘°0 1320 1680

1060 331C 2840

2000 1900

1000 309 o

me Enginesr
and/oc L.and Surveyor

‘w

g

o S

A BN i N PN W b L




I have no objections to Flag-Redfern 0il Company's proposed salt water
application for their Sante Fe Well #2 in the Dickenson (San Andres)
Field, Lea County, New Mexico.

- Company e




?

I have no objections to Flag-Redfern 0il Company's proposed salt water

application for thelr Sante Fe Well #2 {n the Dickenson (San Andras)

Field, Lea County, New Mexico.
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i I have no objections to Flag-Redfern 0il Company's proposed salt water
» : application for their Sante Fe Well #2 in the Dickenson (San Andres)
| Field, Lea County, New Mexico. A o ' B

7 2-7.29

Date i

Signature
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Qperatoc &
Well Name

. Flag-Redfiern 0il Co.
(| sante Fe well #2

|Flag-Redfern 0il Co.
/Sante Fe Well #1

\(Previously operated
by Hamson 0il Corp.)
‘Field Discovery Well

C

i

Wymw|wanmow= 0oil Co.
Sznte Fe Well #3

| Proposed isposal Well .

T N

(Sub~sea = -951 to -980')

Surface Casing

8-5/8" aet @ 415'

~Cemented w/250 sx Class

"cr w/2% cacl.
8x to surface,

Circ 35

12-3/4" get @ 370', Ce-
mented w/410 sx of Class
"W w/2% caCl. Cire 50
8x to surface, '8-5/8"

.set @ 4300', Cemented

w/300 sx of Halli Lt,

Wt. w/8#/sx of Salt
followed by 200 sx of
Class "C" w/2% CaCl. Top
of cement = 1370', cal-
culated using 70% fillup.

8-5/8" set @ 360,

“Cemented w/250 sx of Class

W R —— — .
TABULAR SUMMARY OF ALL WELLS WITHIN ONE-HALF MILE OF
-REDFERN OIL COMPANY'S SANTE FE WELL #2
PROPOSED SALT WA'ER DISPOSAL WELL
, Total Producing Formation
Location Depth and Interval
660' FN & WL 5085' San Andres
Unit Letter D RKB EL.= 4669 - 4984 “
Sec. 35, 1-10-8, 4002' (Sub-sea = ~967 to -982')
R-36-E Perfs 4968' - 4998' were
previously squeezed off
with 150 sx of Class "C"
1980' FN & WL 10,800 San Andres
Unit Letter ¥ PBTD = 4933 - 4945 o
sec. 35, T-10-8, 4952' (Sub-sea = -934 to ~946')
R-36-E : RKS EL.= EZSV Cement Retainer set
Southeast Offset 3999’ @ 4962', Perfs 4996 -
to Proposed Disposal 5020' squeezed w/150 sx
Well of Class "C" - 3-9-77,
Perfs 4935 - 4957*
squeezed w/100 sx of
Class "C" - 3-13-77,
330' FWL. & 2310' FNL 4985" San Andres
Unit Letter E RKB EL.= 4953 - 4982
Sec. 35, T-10-S, 4002 ]

-R=26~E

“South Offset to
Froposed Disposal
Well

"H" w/2% CaCl., Circulated
50 sx to surface.

Breduchicn Casing

4% set @ 5085'.

Top of cement @ 4060', calculated

from ron;nuﬂwvjn.

Cement Plugs in uncased 7-7/8" hole:

1) 35 ex from 9400'-9295°'

(105')

2) 35 sx from 9140'-9035' (105°')
3) 35 sx from 7754'-7649' (105')

4) 35 sx from 5683°'-5384'
5% casing set @ 5103'.

(99")
‘Cemented

w/325 sx of Class "C" w/0.4% CFR-2.
Top of cement @ 3196', calculated

from Log Caliper.

4%" set @ 4985°'.

Cementec with 250

sx of Class "H" w/2% Gel, 0.75% CFR-

and 8#/sx of Salt.

4155, calculated from Log Caliper.

4% Multi stage Tool @ 2260°',

Ce-

Top of cement @

mented w/550 sx of Hallf L¢., Wt. w/

0.4% CFR-2 & 8#/sx of Salt,
Circulated 75 sx to surface.

’e

Cemanted w/250 sx . |
of 50-50 Class "C" - Pommix "A" w/2%, ¥
Gel, 3/4% CFR-2 & 8 1b/ex of Salt.

2
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AR 4 & Sty - -t da -

Operator &
Well Name

Read & Stevens Inc.
Fawn Cherie Well #1

Read & Stevens Inc.
Sante ‘e Well #5

Read & Stevens Inc..

Sante Fe Well #4

Location

TABULAR SUMMARY OF

FLAG-REDFERN OIL COMPANY'

Total
Depth

660" FS & WL

Unit Letter M
Sec, 26, T-10-8,
R-36-E

North Offset to
Proposed Disposal
Well b

660" FNL & 1980' FWL
Unit Letter C |
'Sec. 35, 'T-10-8,
'R-36-E

'East Offset to
‘Proposed Disposal
‘Well

1980° FS & WL
Unit Lettor K
‘Sec. 35, ‘'r-10-8,
R-36-E

over ¥ mi{, South-
east from|Proposed
Disposal Viell

5013'

RKB EL.=
4004

4991
RKB EL.=
3991

5000'
RKB EL,.=
3999

PROPOSED SALT WATER

Producing Formation
and Interval

San Andres
4955'-5013' 0.H,
{Sub-sea = =951 to
-1009)

San Andres
4950'-4991' O.H.
{Sub-sea = -959 to
-1000')

San Andres
4960'-5000' 0.H.
(Sub-sea = ~961°' to
-1001')

ALL WELLS WITHIN ONE-HALF ﬁru.aw

S SANTE FE WELL $2
DISPOSAL WELL

Surface on-»un

Production Casing

8-5/8" set @ 360'
Cemented w/225 sx of
Class "C" w/2% CaCl,
‘Circ 89 ex to surfuce

8-5/8" get @ 373"
Cemented w/225% sx of.
Class "C" w/2% CaCl.
Circ 34 sx to surface.

8-5/8" set @ 48"
“Cemented w/225 ax of
-Class "C" w/2% caCl,
"Circ 25 sx to surface.

using 70% Fillup efficiency = 4497',

- 5k" set @ 4955', Cementad w/100 sxs of Class

"H' w/0.75% CFR-2. Calculated Top of Cement
Multi-

stage cement tool set @ 2025°,

5" set @ 4950', Cemented w/100 sx of Class "
"H' w/0.75% CFR-2. Calculated Top ~f Cement
using 70% Fillup efficiency = 4492'. Multi-
stage cement tool set @ 2196',

.

5%" set @ 4960'. Cemented w/100 sx of Class
"C" cement w/0,75% CFR-2. Calculuted Top of
Cement using 707% Fillup efficiency = 4447°,
Multi-stage cement tool set @ 2200', Cemented
w/450 sx of Halliburton Light Weigh* w/8¢#/sx
of salt and 0.75% CFR-2. Circulated 79 sx cement!’
to surface, , )

o i <!
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Wmﬁww Name

Sante Fe Well #2
Propased Disposal

‘Well

Sante Fe
Well #1

Sante Fe
Well #3

1w¢= nromwm
f&ﬂﬁ M

wauno qom
Well #5

Sante Fe
Well i#4

y

Field Average

Disposal toww
- _

Pe

Top
rforation

4969'
4933'
4953
4955"'
4950'
4960'

4952
4969

COUNTY, NEW_MEXICO

(1) Surface Pressure , (2)
Date of Required to Instant Formation Fracture
Acid Break Formation Shut-In Press. Fracture Press, Gradient-PSI
Stimulation PSIC PSIG PSIG Ft.
mnmbwum 1350 1400 3596 0.724
3-16-77 1700 1600 3780 0.766
11-5-76 1950 1950 4139 0.836
!
3-24-78 Unknown 2200 4187 0.845
5-16-78 2200 2450 T 4438 0.896
12-3-77 2300 2700 4689 0.945
(Excluding Sante Fe Well #4 due to its being over 4027 0.813
% mile from proposed Disposal Well.) : _
4027 0.810

*NOTE: This Table is based on Stati: (No Injection) Conditions.

i
i

'
!

For Friction Pressure, See Friction Table

shut In
Press-PSIGK

1116
1718
1667
1714
1965

2214

1556
1547 PSIG

ety

C

a¢e Shut In
radient-PSI
Ft,

0.225
0.267

_ 0.337

/e

0,346
0.397

0.446

0.314

o.upp;mmm

(Based on Shut In conditions
with Tubing Loadec| with San
Andree Disposal jnznv




1. All acid jobs were performed based on the Matrix stimulation
technique and hydraulic fracturing was purposely avoided to
prevent treating out of zone and stimulating the San Andres

i water zone, which is encountered 'i5 feet below the lowest oil

i - productive San Andres zone in these wells,

N [ , 2. Calculation of the San Andres formation fracture pressures were
L2 - based on the following formula:

S - N -
Pisi = Ppr - P3

where:

PRr = Bottom Hole Fracturing Pressure - psi
Pg = Hydrostatic Pressure - psig

Reference:
Howard and Fast, Hydraulic Fracturing, Monograph Volume 2.
"Mechanics of Hydraulie Fracturing”, pg. 100. American
Petroleum Institute of Mining, Metalurgical and Petroleum
Engineers; Dallas, Texas 1970,

San"épdr'es‘ Disposal Water

Specific Gravity = 1,150

Fluid Gradient = 0.499 psi
~ ft.

ke S AR S A M | MR At



2-3/8" - 4,70 Lb’/Ft Internally ?‘lastic Ccated Tubing

INJECTION RATE REYNOLD FANNING  FRICTION*
v NUMBER FRICTION  PRESSURE
VELOCITY FACTOR

Ft/Sec. /er = A/ 5

Bbl/Min __Down Tubing

.25 mM . 1.077 2,15 X 107 . 0,00625 6.7 PST
0.50 " 2,154 4.29 X 10& 0.00550 23.6 PSI
.75 " 3.230 6.44 X 104 0.00500 48,3 "
1.00 " 4.307 8.58 X 105 0.00475 8t.6 "
1.25 © 5.384 1.07 X 10]  0.00450 120.8
1.5 . % 6.461 1.29 X 10'5' 0.00440 17¢c.0 *»
1.75 BPM 7.537 1,50 X-10 0.00425 223.5 psIt

* This fkrict:l.on pressure (friction loss) is the differential preésure

that will be realized from surface to the top of the disposal zone
(4969') when the San Andres disposal water is injected down the
2-3/8" internally plastic coated tubing at the various rates listed
above., 1In other words, with no increase in bottom hols disposal
pressure, the surface injection pressure will be increased due to
friction by the pressures listed above for their corresponding
injection rates. : : :
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1.

All friction pressures were calculated using the Fanning Friction
Equation* which 1is: ; ‘

FLPo 2
d/‘f 25 & oC

Friction loss for turbulent flow - PSI, see friction

table

Fanning friction factor - see’ (2.) below

Depth of tubing = 4969 Ft. . ;

Density of fluid = 9,59 lb/gal

Velocity of disposal fluid - Ft/Sec, see friction table
> Internal diameter of plastic coated tubing = 1,995 in.

Fanning friction factor (’5 is obtained from the attached curve
on "Friction fectors for clean steel pipe *using the curve for
smooth tubing which 1as the same as 1ntgrnally plastic coated
tubing. In order to utilize this curve, the Reynolds Number.
must be calculated for each disposal rate. The Reynolds Number
Equation* is as follows:

W= szerzrﬁi
where: |

AR = Reynolds number - see frictlon table

A% = Viscosity of San Andres disposal water = 0.891 centipoises

* REFERENCE: : s
Craft, Holden and Graves, WELL DESIGN: DRILLING AND
PROUCTION, Chapter One - Fluid Flow in Pipes pp.
18 - 23 Prentice - Hall Inc., Englewood Cliffs,
New Jersey 1963, :
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FRICTION FACTORS FOR CLEAN STEEL PIPE

1
3
'
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Fig. 1.4 Friction factors for clean steel pipe. 4L/‘ v
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* REFELeNCE: .
Craft, Holden and Graves, WELL DESIGN: DRILLING AND
PRODUCTION, Chapter One - Fluid Flow in Pipes pp.
18 - 23 Prentice - dall Inc., Englewood Cliffs,
New Jersey 1963,
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CALCULATED SURFACE INJECTICN PRESSURES

SANTA FE WELL #2
! DICKENSON (SAN ANDRES) FIELD
LEA COUNTY, NEW MEXICO

INJECTION CALCULATED CALCULATED CALCULATED

T RATE - bPM FRICTION INSTANT - SURFACE

PRESSURE SRYTSN IRJECTION t

SURFACE ‘.

_BSI PRESSURE - PSIG _ PRESSURE - PSIG :

0.25 7 1547 1554
0.50 24 1547 1571
0.75 48 1547 1595
1.00 82 1547 1629
1.25 121 1547 1668
1.50 170 1547 1717
1.75 224 , 1547 1771

7
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SANTA FE LEASE
DICKENSON (SAN ANDRES) FIELD
LEA COUNTY, NEW MEXICO

PRODUCTION HISTORY

OIL PROD. GAS PROD. WATER PROD.
TIME BBL/MO. MCF /MO, BBL/MO, REMARKS

Jan, 1975 243 178 Est, 486 1 well Ranson 7

Feb, - 290 213 » 580 011 Co. QOperator
March - ' 41 ' 3o » 82 3
April: 160 " 320

May 226 " 452

June 96 - " 192

July 128 "

~Aug. 45 n

Sept. 143 . "

Oct. 41 "

Nov. 61 "

Dec. ° : 5 "

Jan, 1976 77 "

Feb. 55 "

March 33 "

April 233 " ¢

May 0 Shut-in

June : 0 Shut-in

July 376 )

Aug. 180

Sept. 96 Well #1 now opex
Het. 184 ' -ated by Fiag Red
e, 370 ) Fern 0i1 Co.

Dec. 946 3 wells

Jan. 1977 941 :

Feb. - 757

March’ 685

April’ 894

May . 713

June . 780

July . ‘ 696

Aug. 756

Sept. 560

Oct. - . 588

Nov. 474

Dec. | ' 588

Jan. £978 517

Feb. 420

March ; 346

April : 441

May 395

June 370

July 272

Aug. | _ 199

Sapt. ! 266 , 3090

Oct. | 303 3193

Nov., ! 303 3193

Dec. | 182 _ 3193

Jan. 1979 303 3193

TOTALS, 16,778 BBL OIL 93,524 BBL WATER

H
§
{

i




SANTA FE WELL #2
DICKINSON (SAN ANDRES) FIELD
LEA COUNTY, NEW MEXICO

PROUCTION HISTORY

- R OIL PROD. ' GAS PROD.

~ TIME . BBL/MO. L MCF/MO,
© July 1976 376 308
Aug. 1976 180 147
, Sept 1976 - 96 79
‘. Oct. 1976 184 151
& Nov. 1976 105 86
Dec. 1976 62 - 51

P o Jan. 1977 62 51

Feb. 1977 50 41
March 1977 60 8
April 1677 62 1
May 1977 46 1
June 1977 ' ' 50 1
July 1977 45 1
Aug. 1977 49 1
Sept. 1977 . 36 1
Oct. 1977 38 1
Nov. 1977 31 1
Dec. 1977 39 1
Jan. 1978 33 1
Feb. 1978 28 1
Mar. 1978 23 1
April 1978 28 1
May 1978 29 1
June 1978 ‘ 23 1
July 1978 15 1
Aug. 1978 16 1
Sept. 1978 21 1
Oct. 1978 * 21 1
Nov,. 1978 - 21 1
Dec. 1978 = 13 1
Jan. 1979 21 1

8
8

TOTALS © 1863 BBL OIL 9
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Acia Spot | 19.45 ; ’\ Treatment Stege %o,

i 500 gantonmm-7Universal Treating Co., Inc. o o . - 16.28
Box 1144 Lmﬁ“sﬁm&ﬁu 9}35?25

Ae't peid —~ . ~ Csq. Cap. 17
T Howt it Jbs S T Cit Tk

Chomice! - Open Hole

. T ﬁ/y

Company Date May 14, 1976

Lease Well 2

Totsl Depth Set ) Open Hole L

Csg. Pezf, 4969 to ‘”‘,_ Shots per ft. Packer _

Tbe. Perf. 4986 To Thg. Dapth Tug. P

Pkr. Set '

" Type Trestment _T:

with treated water,

The. Cog. Rete Total 8b's.
Time st s b.P.M. In Form.
12:18 0 0 Start water via tubing,
12:30| 200 NG 60 bbl water, Start acid to spot.
12:37| 200 All acid. Start flush,
12:45] 200 RG Acid on spot. Pressure formation 1000 PSI.
12346{1000 | 1000 ’ ' ‘
12001000 | 1000 Pressure formation to 1000 PSI.
1235/1200] 1200 | .06 Pressure formation to 1200 PSIX,
1:50] 1200 1200 { .1 4.5 | Pressure formation to 1200 PSI.
135511350 | 1350 Pressure formation to 1350 PSI,
| _Formaticn bhreak 50 PSI wWhile paweing.
Spead punp alightly.
- Slow pump,
Speed pump.
All flush, Shut dowvn.

Instant Shmt Down Pressure,

1. Drasares_ - Sou

$ minute shut dowmn.

1173

nmm:nﬂ-.s niniwmm 06 m,la

Total load to recowver 84 bl

Instant Siut Down Pressure 1400

Thank you

Treatmant Ordered by

Treating Engineer Jin Rent

ZE

o NS g A g

i,
s
STTRNTAN Wil

iy b

T

A e hila
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Acid Spot / Trestment Stage No,
| o ot 208 NE Universal Treating Co., Inc. \.///m 28,
aert reis 500 Box 1146 LEVELLAND, TEXAS Phane 894-6125 . ¢ 78
E mtoheid O —~ ., 1g. Cap. s
\ - T SBout Ot Jobs S T Cof Fotch
) . Open Mols
TREATING LOG
c«;.«-,____ﬂjg:&gdigm 011 Co. 4 Dete 3-15-77
Lease Santa Fe Well f 1 ‘
Totel Papth 4%]-5 Ceg. % we. 15.50 Set <Th=~\‘ - _ Dp‘ﬂ "01. -
{f Ceg. Pexf, 4944 _to 4948 %hon per L. Packer None
; Tog. Pexf. 495] To 4954 Tbg. Depth ‘959 ‘ Tbg. 2’5
i Prr. Set __Production Prior Treetment ' ‘ |

Type Treatnent __Treat via tubing with 500 gal Tons 20X #E.Non-emulsion Actd
| _Spot. Break formation & pub 500 gallons in formation & Swab test.

—8:301 200 Start Acid to spot .
8:4 500 gallons Acid 1n - Start 17.7 bbls. Water
9:00 | 200 , Acid on spot o
__L&gmp_m Start fromation break .
--10:00 {1600 | 1600 Continue tc pressure formation
_ 1700 | 1700 Formation taking fluid
11:50 | 1700 | 1600 | 14 bbls. Flush in - 500 gallons Acid in formation
Mayimeam PSI 1700
Minfmum PSI 1500

Instant Shut Down Pressure 1600
After 15 winutes 800
Total Fluid 120 bbls.

D. Russell

Trflt-at Ordered by Y?!_l'einé Enginesr.

Joe Richardson
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S CARD’NAL CHEMICAL INCORPORATED R s
SERVICE REPORT

DISTRICT. . S-Area-1

COMPANY . .. Flag Redfren_
tRase__ . Santa Fe
COMPANY HEPRESENTATIVES___ MT Doyal Russell e -

WELL DATA

e e sTATE___| New Mexi(_:_q COUNTY Lea
well, No.____3 ____pooi._Dickson
carpmvaL Enoneers Holland

CABING, TUBING & PACKER DATA COMPLETION DATA
casing op4_1/2 wr_ 9.5 _opr______ cEMENT_Yes!| |oate oriteo_10-76 rormation___ San Andres
LINER O.D. _WT. FR TO PAY SECTION FrROM__4953 To__4982 ‘

TUBING szE2. 3/8 ______ PERF'S OR OPEN END PRESENT ToTAL DEPTH___ 4985 P.B. FROM_ '
TUBING SIZE____________PERF'S OR GPEN END INITIAL PROD: OIL. GAS WATER : .
HYD. HOLD DOWN ANCHOR: KIND__._ DEPTH___ | PRESENT PROD: OIL GAS WATER. 4
UPPER PACKER TYre:._Watson DEPTH ACID AND/OR FRAC DATE

LOWER PACKER TYPE: _DEPTH ] {acm anp-or FRAC DATE.

CASING PERFORATED W/24sHOTS/FT. FRoM_ 4953 To___4982| {acip aND/OR FRAC DATE

__SHTS./FT. FR. TO FR. To____| [acip anp.or FrRac_ UATE

—_SHTS.FT. FR TO FR TO TOTAL ACID AND/OR FRAC IN WELL

OPEN HOLE SIZE: FROM__ To TYPE FLUID IN TBG. _IN CSG._ I

VOLUMES .. r- SERVICES USED

TBGL.2 _ BBLS. CSG. BLS. OPEN HOLE. __ BBLs 1,500 ars 20% MM Stabilized

ANNULAR VOL. OF PAY ZONE: GSG.1.3_OPEN HOLE 2 GALS, NM~225

TOTAL TO FILL _BBLS. TOTAL TO SPOT________ BBLS 3 Gais RD-11

VOL. USED 10 FLUusi.20.7 8BLS. TO OVERFLUSH_L1.0 _ BBLS 150 1ss._KCL; 2 gals, LST-5

OTHER INFORMATION: __10-7/8  ;gs_Balls (RCN) :

N PUMPS USED ON TBG.
OIL TANK GAUGES: START. FINISH. PUMFS USED ON CSG.
DETAILS OF SERVICES PERFORMED

TIME PRESSURES , REMARKS
am.cepam.  Casing Tubing N

8:00 ARRIVED ON LOCATION Rig up Cardinal Equipment

BARREI.S OF FLUID PU‘V[PED
Form‘t-on Iﬂzﬁdm' Mmuto

8:50 500 . PSI casing.
8:55 500 0 ] Start acid down tubmg.
9:01 500 500 20 1.3 Encounter PSI-continue pumping.
4 9:17 450 900 2 2 1.0 Inject 5 ball sealers.
1.9:29 450 1100 _8 6 .S Inject S ball sealers. - . .
400 2000 16 8 All acid, start flush, discontinue balls.
500 2000 _ After shootin; 10 due to slow rate.
600 2000 :
11:35 _ 700 2000 37 21 2 All flush, shut down
700 1950 : ISIP 1950#
700 1550 S mia, 15504,
700 1400 . 10 min, 1400#

57 bbis. total load.

Y BRVR R R

_ : ADD FOR SAND DISPLACEMENT
700 1950 . ... INSTANTANEQUS SHUT-IN PRESSURES
N PRESSURES_ __MINUTES AFTER STOPPING ALL PUMPS. :
+26 MAXIMUM PRESSURES AND AVG. INJECTION' RATE FORL38 airns. PUMPXNG
...MINIMUM PRESSURES :

LAST TRUCK DEPARTED. mnonwumrm—# Thank You 5 ki
B BEL . Uil e e . . . e e

e e _iume



#1 Fawn Cherie ;%‘(u/ o ((//rmwi, J/t'm
Page 3

3-21-78 TD 5000' dolo., prep to drill to 5003' and run log,

3-22-78 TD 5003' dolo., prep to run tubg. and pkr. and swab test. Ran Welex
Radioactivity log. Mote correction on casing setting: Set 51" @
4945 duc to apparent 18' fillup at time of running casing. Have
7 7/8" hole from 4945' to 4963' and 4 3/4" hole from 4963' to 5003',
When reverse unit drilling commenced bit went to 4963' with no
weight. Apparently rotary rig drilling depth was in error,

3-23.78 TD 5003' dolo., prep to acidize. Ran tubg. and pkr, w/ pkr. set
@ 4900' and tubg. to 4995'. Swab hole dry and waited ] hr. Ran
swab and hole still dry. Shut down overnight. At 8:60 AM. had

- 600" fluid in hole. Swabbed hole dry and rec. oily emuls.on.

3-24-78 TD 5003' dolo., prep to swab. Acidized open hole 4945'-5003' w/
2000 gals, 15% NE acid and flushed w/ oil. Acid treatment max.
treat. press. 2200#; -min. treat. press. 1200#, aver. inj. rate

' 11 BPM, Oilflush max. preh 3000#, min, press 1200#, aver.
press, 220 ISDP 2200%, 5’mzn. SIP 2000#, 10 min. SIP 1950#%,
15 min, SIP?QQO#. Total load 68 bbls, Bled off press. and swab
€4 bbls. load in 4% hrs.~ Fad 1400 fluid in hole last swab run.

3-25-78 . TD 5003' dolo. prep to swab., At 8:00 AM, FL 2400' FS. Swab 3
hrs. and lower FL to 4600' FS. Shut down 2} hrs. to change out
sond line and FL back up to 3200' F¥S. Swabbed total 4 bbls. load
and 37 bbls, formation fluid, oil and water. ‘

3-26-78" TD 5003' dolo., shut down, At 8:00 AM, FL 3000'FS. Swab 39 hble.
' fiuid in § hrs., est. 40% oil and 60% SW. :

3-27-78 TD 5003!', glolo., prep to run rods and pump. Shut down f@r Sunday.

3-.28-78 TD 5003' dolo., prep to pull tubg. & pkr. and run rods & pump.
Swabbed 30 bbls, fluid in 10 hrs. No est. of oil-water cut, :

3-29-78  TD 5003' dolo., prep to spaceout pamp. Ran tubg., rods and pump.
3-30-78  TD 5003' dolo., prep to install pumping unit. Taking run as follows:
. 159 joints 2 3/8", 8 rd., 4.7#, J-55, total of 4991.96, setat
500z KKB w/ seating nipple at 4967' RKB. Ran rods and 2"x1i% x !6'
pump.
3-31-78 TD 5003' dolo., rigging up pump.
4-1-78 TD 5003* dolo., rigging up’ pump.
4-2-78 TD 5003! dolo.,’ started pumping @ 4:00 PM, 4-1-78.

4-3-78 TD 5003® dolo., testing. Pumped 34 bbls. load oil in 16 hrs.
29
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#5 Santa Fe

5-8-78
5-9-78
5-10-78

5-11-78

. 5-12-78

5-13-78

5-15-78

5-16-78

5-17-78

5-14-78

.lOE. - L! i . ’ : dro . ;:"}f,--,:",": 3%

TD 4950' 1m., moving out rotcry rig,
TD 4950! 1lm.,, WOCU,
TD 4950', Im,, WOCU., Set anchors and moved-in test tank.

TD 4950' im., WOCU. Welded on bell nipple & moved- m tubg.
Completion unit broke down one mile from location,

TD 4952' 1m., prep to re-run tubg. & circulate hole with oil,
Rigged up Pool Co. unit & ran 2 3/8'" tubg; w/ 12 driil collare
and 4 3/8" Walker bit. Tagged cement and drilled plug, insert
float, 27' of cement, guide shoe and 2' of formation. Pulled tubg.
to change bit. Shut down overmght. ;

TD 4984', dolo., prep to drill, Re-ran tubg., collars and Hughes.

J=-55, 4 3/4" bit. Drilled £rom 4952' to 4984'.

TD 499!' dolo., shut down. Drilled from 4984' to 4991' Cu:culated
hole clean. Ran Dresser Atlas Gamma. Ray, Compensa.ted Neutron

TD 4991' dolo., prep to re-run u.bg. and swab test. e
TD 4991! dolo., prep to swab Ran 156 Jomts 2 3/8" tubg. w/ RTTS
pkr. Set tubg. @ 4965' RKB w/ pkr. set @ 4874' RKB,  Swahbed tubg.
capacity plus est. 2 bbls. formation oil. Broke off bottom ‘part of swab
mandrel, Pulled and rc-ran tubg. and pkr. @ same depth setting.
Recovered breken swab. Spotted acid over open hole. Acidized w/
2000 gals. 15% N.E, acid. Formation began taking fluid @ 2200# and
increased rate to 2.5 BPM @ 2750#. Max, treat, press. 3100 ( on
flush), min, treat. press, ZZOO#\aver treat.’ press. 2670#, aver.
inj. rate 2.17 BPMJ ISDP 2450#, 5 min, SIP 2400#, 10 min, SIP
2350#, 15 min, SIP 2250#. Total’ loa.d 70 bbls. (20 bbls, oil & 48 bbls.
acid). Shut-in overmght S

TD 4991 dolo., prep to swab. At 8:00 AM 'SITP O#. Hole full of

fluid. Sw abbed 22 BLO & 20 BLW in 83 hrs. Lack 28 BLW, FL

4700° FS lost swab run. Weil maring some’ gas with each swab run.

., testing. Swabbed 12 BO & il BLW in 8} hrs. Lack




#4 Santa Fe
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12-3-77

12-4-77

12-5-77

N ""-,&\

%m/ £ .,(//a-wzd, .];IG.

TD 5000°, dolo., prep. to swab, Acidized open hole 4960'~

5000' w/ 2000 gals, 15% NE acid, Formation began feeding

@ 1/4 BPM @ 2300 #, increased rate to | 'BPM & press, incrcased
to 2600#, increased rate to 1| 3/4 BPM & pre increased

to 3000#. Formation did not break ISDP 2700# /5 min, SIP
23004, 10 min. SIP 2100#, i5 miu. 3IF 15004 “Total lvad
68 bbls. Began swabbing @ 3:00 PM. Swab 43 bbls. load in

1 1/2 hrs, Shut down overnight, '

TD 5000' dolo., shut down. At 7:30 AM, 12-3-77, FL 1300’
FS. Swab 107 bbls, fluid in 9 hrs. being 25 bbis. load & 82
bbls. new oil. Last hour swabbed 9 BO, no water w/FL 3000°
FS. Shutdown till Monday morning.

TDSOOO'dolo., ;pxr'Aé'p”t'o cement uppér sta.ée of proadéﬁbi "
casing. At 7:30 AM, FL 2500' FS. Swab 47 BO in 4 hrs,.
Last hour (10:30 AM to 11:30 AM) swabbed 8 BO, no water

‘w/ small amount of gas.

12-6=77

12-7-77

12-5-77
12-9-77
12-10-77
12-11-77

12-12.77

12-13-77

12-14-77

12-15-717

TD 5000' dolo., WOC. Pulled tukg. & pkr. Ran bridge plug
& tool to shift DV tool., Set BP @ 2285' & spotted 2 sx. sand
on top of BP. Opened DV tool @ 2195'. Broke circulation &
cemented w/ 450 sx, HOWCOlite cement w/ 3/4 of 1% CFR-2
& 8# salt per sx. Circulated 79 sx. cement. Closed DV tool
& press. tested csg. to 1500# for 30 min,, held OK. Reversed
sand oif BP, retrieved BP and pulled tubg. .

TD 5000' dolo., prep to run rods & pu mp. Ran 161 joints 2 3/8",
4. 7#, upset tubg. (4950, 54'), 1 seating nipple (1.10'), 1 perf.

jt. {3.00") & 1 jt. tubg for mud anchor (3L62'), total of 4986, 26',
set @ 4994, 26' RKB,

TD 5000' dolo. Ran rods & pump.
TD 5000¢ dolo. Moved in & set-up tanks.
TD 5000' dolo. Set pumping unit.
TD5000' dolo. Shut -down. »
TD 5000 .dc;lo. Laying flow lines & hooking up tank battery.
TD 5000' dolo. Hooking up tank battery.
ID 5000' dolo. Hooking up tank battery.

TD 5000' dolo. Sand Hasted and coated tanks.

=7/
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Flag-Redfern Oil Company

1200 WALL TOWERSWEST ¢ MIDLAND, TEXAS79701 + PHONE (915)683-5184

e T ‘_ \'-I Malling address:
a0 _ VY P.0.Box 23
- 1() x\. \‘ Midland, Texas 79702
T o o |\\\\ 27) \ SN
I o f )r et January 26, 1979 File:
- AN - - : . .t
_ . ‘*}w.ﬂ{??rz':n\"‘-i A
. ', Glh ‘E:\,‘._.\a \“ ()9 d Q G l/‘a/é

New M!xico oil COnaervation Commission
P. O. Box 2088

State land Office Building

Santa Fe, New Mexico 87501

Attention: Mr., D. S. Nutter
Chief Engineer

"Re: Confirmation of Hearing
Application for Salt water
Disposal Pemit
Sznte Fe Well #2
Fee Lease
Dickineon (San Andres) Field

Lea County, New Mexico

Dear Mr. Nutter:

Thie letter will serve to confirm Flag-Redfern Oil Company's request for
a hearing for a salt water disposal permit for the above captioned well,
Attached is FPorm C-108 with all necessary attachments.

It is our understanding that the hearing wiil be on February 14, 1979.
Please advise us of the time and location where this hearing is to
occur,

Thank you for your cooperation in this matter.

Sincerely,

S e

Stave Raogslar . -

Petroleum Engineer
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NEW MEX(CO OIL. CONSERVATION COMMISSION
APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROUSFORMATION O

GPLRATOR ) ACOMESS - J
[_E_‘l_'gl,tgedfern 0il Company ' P. 0. Box 23 Midland, ,Texas 39702 , .
T NAME WELL NO FitLo R COUNTY
nte Fe — l 2 Dickinson (San Andres) Lea
LocATION
uNtT uvvcn___D_____.l WELL IS Locn:o___G_s_o____,__nu FROM YHI___M__LINK Ano__é.sl_.__ FLET *ROM THE
est LiNE, BECTIOR 35 TOWNSHIP 10-s RANGE 36-E NMPM.
B - CASING AND TUBING DATA -
NAME OF STRING sizK SETTING DEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY
SURFACE CASING
8-5/8" 415 250 Surface Cement Circulated
INTEAMEDIATE
None
LONE BTRING ) j ca}.culated using
4-1/2¢ 5085' 250 4060 Log Caliper
[YUSTWE NAME, MOBEL AND DEPTH OF TUBING PACKER -
2-3/8" 4934' Baker Lok-set set @ 4900'
INAME D7 PROPGSED INJECTION FORMATION TOP GF FORMATION BOTTGM OF FORMATICN
San Andres v , 4213' D.F, Not drilled thru
[T8 IxJECTION THROUGH TUBING, CASTNG, GR ANNULUST FEAFONATIONS OR OPEN HOLET | PROPOSED INTERVAL(S] GF INJECTION

Thiough Tubing Perforations 4969' - 4984
EIR A

1 1] NEW WELL DRILLEDO FOR IF ANSWER S NO, FOR WHAT PURPOSE WAS WECL'. ONIGINALLY ORILLED? HAS WELL EVER BEEN PERFORATED IN ANY
DISPOSALTY ZONE OTHER THANR THE PROPOSED INJEC.
< YIOM ZONE?
. No For Gil Production Yes |
LIST ALL SUCRH RFORATED INTERVALS AND SACKS OF CIZMERT USFD TO SEAL OFF OR SQUEEZE EACK

4968 - 4998 squeezed w/150 sx of Class.'C"

DEPTH OF BOTTOM OF DEKPLST DIPTM OF BOTTOM OF NEXT HIGHER . I DEPYM OF TOP.OF NEXY LOWER -

FRESH WATER Z2O0KE IN THIS AREA CIL TR SASD TONE iR THIS AREA OIL OR GAS ZONE IN THIS AREA . '
Triassic @ 1200’ None within a 2 mi. radius . 11,263 .
ANTICIPATED DAILY ! MINIMUM T'maximum OPEN OR CLOSED TYPE SYITEM 1S INJECTION TC BE 8Y ¢RAVITY OR APPROX. PRESSURE (P31) R
{::{CST;DN VoLumE 1} ] PRESSUREY

) ! 50 1 100 Closed ; Pressure 1308
ANSWER YES OR NO WHETHER THE FOLLOWIKG WATERS ARE MIN- TwrTER TO BE DISPOSED OF KI-TURAL WATER 1IN msro— ARE WATER ANALYSES ATTACHEDTY

ERALIZED TO SUCH A DEGREE AS TO BE UNFIT FOR DOMESTIC, 1 VSAL Z
STOCK, IRRIGATION, OR OTHER GENERAL USE —~ 1

Yes ! Yes Yes

T —— 1
AAME AND ADDRESST OF SURFACE OWNER {OR LESSEE, [F STATE OR FEDERAL LAKD)

Harding Burris, Box 97 Elida, New Mexico 88116

LIST NAMES AND ADCRESSES OF ALL OPERATORS WITHIN ONE-KALF () MILE OF THIS INJECTION WELL

Read & Stevens, Inc. - Box 2126, 314 Security Nat'l Bk, Roswell, New Mexico 88201

“i

Lawrence C. Harris - Box 1714 - Roswell, New Mexico 88201 | 7 3

Holly Energy Inc. - 2001 nyan Tower, Suite 2680 - ballas, TX 75201

MGF 0il Corp. - 700 Vaughn Bldg., Midland, TX 79701 -

HAYE COPIES OF THIS APPLICATION BEEN | SURFACE OWNER VEACH OPERATOR WITHIN ONE~HALF MILE TTHE NEW MEXICO STATE ENGINEEK
SENT TO EACH OF THZ FOLLOWY 31 1 1 CFr THIS WELL
: ; !  Yes ! Yes , ! Yes
€ THE FOLLOWING ITEMS ATTACRED TO PLATY "OF AREA TeLeeTricaL Loe VOIAGRAMMATIC SKETCH OF WELL
THIS APPLICATION {3EE RULE 701-8) [3 & i l )
' Yes ' Yes 1] Yes

l -
Iherebycerﬁfythnttheinfomationaboveisuueandoongletetorbebatnfggkggg!eége::dbe‘ =f.

M Petroleum Engineer 1-26-79
. (Signature} (Title) . (Date)}

NOTE: Should waivers from the State Engineer, the sur!ace owner, and all coperators within, oue-lml! mile of the p po ed injection we
noy accompany this application, the New Mexicc Oil Conservation Commission will hold the appllccuon for a period of15 days’
from the date of receipt by the Commission’s Saata Fe office. If at the end of the I15-day waiting period no protest has been res’
ceived by the Santa Fe office, the application will be proccssed. If a protest is received, the apphcauon wlll be set !ar heanag,
if the applicant so requci'ts. SEE RULE 701,




SANTE FE WELL #2

Pertinent Information

1.) Disposal Zoune: San 'Andfes
2,) Dpepth of Disposal Zone: 4969' - 4984'

3.) . Type of Disvosal Fluid: Produced San Andres Water

4.) Anticipated ‘Disposal Volumes:
Minimum = 50 Bbls water per day
7 7 Maximum = 100 Bbls water per day

5.) Source of Disposal Fluid:
a. Flag-Redfern 0il Company :

Sante Fe

1IF 35 105 36E - 14 BWPD

3E 35 10s 36E -_21 BWID
Total iLease = 35 BWPD

b. Read and Stevens Inc.

Fawn Cherie _ -
1% 26 10S 36E - 25 BWPD Est.*
Sante Fe .

4K '35 108 36E - 16 BWPD
5C 35 '10S 36E - 25 EWPD Est.%
Total Read & 66 BWPD

Stevens .

* These 2 wells have been assigned a temporary completion and
currently have suspended operations. When they are completed
the produced San Andres water that they produce will be dis- -

-posed in the proposed Sante Pe #2 Salt Water Disposal Well.
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UNIVERSAL TREATING COMPANY Inc.

Box 1146
LEVELLAND,

REPORT

. Company.

; Ranta Pa
Banta Pa Y

OF WATER ANAL YSIS

Flag=Redfarn 0il Company Analysis

TEXAS

=

Ccwa Date May 15, 1976

| Sampie marked

Milligrams
Per Liter

194,000

Chloride (NaCl)

Milligrams

IONIC FORM
“er Liter

Calcium (Ca++)

Total Hardness (CaCO3) 73,000 Magnesium (Mg++)

Calcium Hardness (CaCO3) _.-41,000 Sodium (NA++)

“ Tal Aikalinity ( CacCo3) 300 Carbonate {Co3-)

Acidity to Phenolphthalein (CaCO3) 300 Bicarbonate (HCoj)

Sultate (Na2SO04) 1,985 Sulfate (SO, )

Total Iron (Fe) 2.2 iron (Fe)

e . - 1.165
P. H. 22 Specitic Gravity 11 Chicride (CL.-)
Indicates formation water.
Remarks

Rufus L. Morgan
Analyst

e B o o e D st
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SANTA FE WELL Na.2
DICKINSON (SAN ANDRES) FIELD

Fee Lease:

“Locotion: Unit Letter 9", 660°'FN G WL Sec. 35
Leo Co., New Maice

7-10-8, R-38-E,

PROPOSED WATER INJECTION WELL




All distaccas muat ba from the euter boundariss of the Section.

NEW MEXICO QI CONSERVATION COMMISSION
- WELL LOCATION AND ACREAGE DEDICATION PLAT

Form C-102
Supersedes C-128
B((ocuvn 1483

3990.7

Opetator Lease LTS B8 | ™7 Pwell 7
: Hanson Qil ngg oration Santa Fe : ' 2
Unit Letter Township Ronge ng.-uy o AT
D 35 10 South 36 East Lea .ot
Actual Footage Locution of Wellt LERS~ e
, 660 oot tomthe __ NOMH __ imemd 660 ot tomtne __ West  iina *
Grownd Lgvel Elev: Prducing Formation Pool Dedicoted Acreaze:

1. Outline the acreage dedicated to the &ibject well by colored peacil or hackire marks on the plat below,

2. if more than one lease is dedicated to the well, outline each and identify the ownership thereof (both ae to working

interest and royalty).

3. If more than one leass of different ownership is dedicated to the wzll, bave the interests of all owners beea conaoh-

. ‘dated by communitization, waitization, force-pooling. ere?

] Yes [J No

If answer is *“‘no!’ Ilat dle owners and tract descriptioas whrb have actually been consolidat:2: {Use reverse side of

thie form if secessary.)

If answer is **

ycs,’ type of consolidation

No allowable will be uuped to the well uatil all interests have been consolidated (by commnmtlzauon. vnitization,
fcced—poohgg.or otherwise) or unti! 8 non-standard unit, eliminating such interests, has been approved by the Commis-

aion,

| sedd

!
3

&

A

o m e e we W
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CERTIFICATION

1 horaby cortify thet the informetien cane’
swined hevein is trwe end complate 1o the
bntdnyho-h-!p asd Lallal.

2

{




: I 1R
NEW MEXICO OIL CONSERVATIUN COMMISSION *
APPLICATION TO DISPQSE OF SALT WATER BY INJECTION INTO A POROUS FORNATION

GOERATOP ~TooAess et id
_Lfg_.ﬁgigdfem 0il Company P. 0, Box 23 Midland, Texas 79702
NAME WELL NO. FlicLD COUNTY
nte Fe ' 2 Dickinson (San Andres) Lea
LOCATION = - Rt -
UNAT LETYERN D______t WILL 13 LOCATED 660 FELY FROM THE _ __N_ o_ rt_h____,_i.lll AND 660 PLLT FROM THE
Hest LINE, SECTION 35 _TOWNSHIP 10-5 AANGE 36-E NMPM, :
: . CASIRG'AND TUBINGDATA . e T
NAME OF STRING SIZE SETTING DEPTH SACKS CEVENT TOP OF CEMENT TYOP OETERMINED BY 3
[SURFACE CASING ) A f
| 8-5/g" 415 250 ~|__surface Cement Circulated
INTERMEDIATE
None . -
LONE STRIne : - “Calculated using
4-1/2" 5085' 250 4060 Log Caliper
[ TUBING NAME, MODEL AND DEPTM OF TUBING PACKEA
) 2-3/g" 4934' | Baker Lok-set set @ 4900'

NAME OF PROPOSED INJECTION FORMATION

;an Andres ’ 4213' D.F. l Not drilled thru
' HAOUSH TUBING, CASING, ON ANNULUSY ".'“AT'ONS OR OPEN MCLE PROPOSED lu".v.L(,) OF INJECTION -

1. Through Tubing Perforations - 4969' < 4984

TOP OF FORMAION THOTTOM OF FORMATION

15 THIS A NEW WELL DRILLED FOR 1F AHSWER (3 NO, FOR WHAT PURPOSE WAS WELL ORIGINALLY DRILLED? HAS WELL EVYER BEIN PERFORATED [N ANY ;
DISPUSALTY . I0NE :Ju"t; THAN THE PROPOSCD INJEC~ ’g
’ TIoON e
For 01l Production Yes
LISF ALL SUCH PEAFORATEZO INTERVALS AND SACKS OF CEMENT USED TO SKAL OFF OR SQUEEZE CACKH
LOAR - 4002 anuan 3/150 -sx o€ Class MO e e e T
BEFTH OF BOTTYOM OF. DKK’CST DI’YN 0' BOTTOM OF NEXTY HIGHER ﬁ!"i t S TOP OF NCXT LOWER
PRAESN WATER ZONE IN THIS AREA L OR GAS ZONE in THIS AREA OIL OR ¢AS ZTONE IN THIS AREA . ‘o
Triassic @ 1200' Lo None within @ 2 mi. radius , 11,263
'A*TY:YFATCO OLIL‘( ' MiNiMUMm 1 max 1muMm : OPEN OR CLOSED TYPE SYSTEM IS INJICTION ?O 8E BY GRAVITY OR APPROX. PRESSURE (PSi)
::.‘ﬁ?;oﬂ oLy t RESS
T ' 50 1100 Closed Pwasure : 1308
ARSWER YIS OR NO WN TUER Tug 'QLLQWIIG WATERS ART MiN~ T TWATER TO 8L DISPOSED OF MATUMh WATEP I DISPO« | ARE WATER ANALYSES ATTACKED?
ERALIZEO TO SUCK A DEGREE AB TO 8K UM FOR DOMESTIC, ‘ I SAL 2OME

STOLK; IRRIGATION, OR OTHER GENERAL U'l -
: : : I Yes ! Yes Yes

RAME AnC AB”(‘! OF SURFACT OWHNER (OF LESSEL, IF STATE ON FEDERAL LAND)

Harding Burris, Box .97 Elida, New Mexico 88116

LIST KAMES AND ADORESSES OF ALL OPECRATORS WITHIN ONZ-HALF {{) MILE OF THIS INJECTION WELL

Read & Stevens, Inc. - Box 2126, 314 Security Nat'l Bk. Roswell, New Mexico 88201

,-

| Lawrence C. Harris - Box 1714 - Rosvell New Mexico 8£201

Holly Energy Inc. - 2001 Bryan Tower, Suite 2680 - Dallas, X 75201

m}’ il ,uOJ. 700 Vaughn Bldg., Midland, TX 79701

TCATION BEIN J SURFACE OWNER Teacu ennroa wETHIN | ou:-uu WMILE 7 THE WEN MIXICO STATE SNGINETA
OWINe T ] ) OF This WC q o S
1 Yes ! Yes . 4 Yes.
v0 J PLAT OF ARED i TELECTRICAL LDs - T E T-‘,'e"“..‘.:.‘:‘:‘.“:: SETTIE o =eaa
Mhiie C o :
1 Yes | ! Yes ' Yes

¥ .
.5 heraby cortife that the infrimetian share iz trme'and complats to the baki

2 :

NOTE M weivers', ﬁa- dc Sme Engineer, :ie ; surface owlcr. and all operstors within me-lalf dule o!cle pmposed injed
ROt sccompany this cpphccnou. the New llcx:co Oil Conservation Commission will ‘hoid the application for a period of 15 dcy:
from the date of receipt by the Commission’s Santa Fe office. If at the end of the 15-day waiting period no protest has been re-
ceived by the Santa Fe office, the application will be processed. [f a protest is reecwed the application will be set for llecrmg,

if the applican: so reguests. SEE RULE 701,

om— - - e o B e A % x| e b R TR RSPV PYR
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SANTE FE WELL #2

Pertinent Information

e : o 1.) Disposal Zone: San Andres

2.) Depth of Disposal Zone: 4969' - 4984'

3.) ZIype of Dhggul Fluid: Produced San Andres Water

4.) Anticiggted Disposal Volumes:
Minimum = S0 Bbls water per day

Maximum = 100 Bbls water per day

5.) Source of Disposal Fluid:
' . a. Flag-Redfern 0il Company :
Sante Fe
1IF 35 108 36E - 14 BWPD
3E 35 10s 36E -_21 BWPD
Total Lease = 35 BWPD

b. Read and Stevens Iac.
Fawn Cherie
1¥ 26 108 36E - 25 BWPD Est.*
Sante Fe
&K 35 108 36E - 16 BWPD
5C 35 10s 36!-25WPDEst*
Total Read & 66 BWPD

Stevens

* These 2 wells have been assigned a temporary completion and
‘currently have suspended operations. When they are completed
- the producei San Andres water that they produce will be dis-
- ‘posed in the proposed Sante Fe #2 Salt Sater Disposal Well.




y JJR
UNIVERSAL TREATING COMPRNY Inc. | Js Dﬁ
' Box 1146 ‘WHC g
LEVELLAND, TEXAS 3{;’5 B’ /
REPORT OF WATER ANAL YSIS ggg MAY 181976 G
OoDSs 0 :
:ILP 8 |
wC :
Company. Flag=Redfern 0i1 Company _ Analysis CWA Date May 15, 1976
~ 0 ;
Sample marked Santa Fe j
Milligrams IONIC FORM Milligrams
Per L.iter Per Liter
Chloride (NaCt)_ 194,000 Calclum (Ca++5, :
Total Hardness {CaCO3) 73,000 Magnesium (Mg++) )
Calcium Hardnass (CaCO3) 41,000 Sodium (NA++) -4
Total Alkalinity (CaCO3) 300 Carbonate (Co3-)
Acidity to Phenolphthalein (CaCO3) 300 Bicarbonate ‘(HC‘os) N
Suttate (Na2SO4) 1,985 Sulfate (SO,)
Total lron (F'e) 9.2 lron (Fe)
P. H. 6.5 Specific Gravity. 1.165 - Chioride (CL-)
Indicates formation rter,
Remarks
Rufus L. Morgan
“Analyst -
i W.‘ — i orh B 5 ot s i < et <t i sk ot 212 3 ot Bemessrmn
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PROPOSED WATER INJECTION WELL
SANTA FE WELL No.2

s RIS ERS DICKINSON (SAN ANICRES)  FIELD
2 ..‘,'.'f::,..._ CSiwesr m fee Leose:
i Soove vster! ¥ yu Locotion: Unit Letter 9", 660'FN B WL Sec. 33

Cr"hCndd

T-10-2,R.36-E, Lea Co., New Mezice
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.
)
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RKB ,
Well Spudded 3.26.7¢
1F Welt Compledad 8.21.76
B
_ GL =399’ SL _
Cemem Circ. . . 1
T80 Sk Closs 'C' with .’
2% CACL. Clre 38 Sk N . !
to surfice * .
.8
\ h
. [
L) : D
I2 V4" Hole ' .
u‘.
=
¥
oS . 28 YR H-40 .
Coving St @ wis' N

258°.470 &n J.85 S RAD EUE TOS
| - letarasity Ciohs

Calc. Top of Cement 8y — .
Leg Caliper s 4080’ .
Cemenred with 280 Sk of 50-50
Clasa*C” Pamix "\ w/2% Ge!

Sacting Nipple = 4899’
4% CFR-2 & 0 ib/ex of It . . :

skor LOK. s;t

achor t4
* internoRy com ) *
" i‘ ’ ) i
778 _""'——" . . Botiam of Tubing 14954
- t‘/
- - . .
. ‘] 4969
i jof————aZ
. ‘h -l .
4 ¥ SAN ANDRES :
+ X (Porfs: 4988-72,4974.78, 497088 "
:3 T W1 SPF on 5-13.78 :
~‘ .':: :b: - # — ‘
5 POTD is Coment Piug N 1 Parfs 4968.98, Syueezis WIOD sk of Cloes 'C" =
, Set 490G, 4007 o] »/0.5% m.u.‘x.s KRB sk of Class"l' w/3 ¥k s
:- DR & of seit @ o sond o S-R-78
. : 4998’
l‘ L

Ad B
.‘ — & 1/2° Fioat Coflew

~ WELL P ROF it_i
'PROPOSED WATER INJECTION WELL

SANTA FE - WELL No.2
DICKINSON (SAN ANDRES) FIELD

Fee Leose:
Locotion: Unit Letter” D 660'FN & WL Sec 35
T-10-S,R-36-€E, Lco c».3 New Mexico.

=20.7%




_— NEW MEXICO OIL CONSERVATION COMMISSION | .{q-(»q Foem Co102
WELL LOCATION AND ACREAGE DEDICATION PLAT' ¢ 1 110 Trirasdes L126
[ All distances must be (rom the euter boundaries of the Section. Lot ‘
1 Operator Lease ; B -7'17‘5.‘»1 Well No.

| Hanson Qil Corporation nta Fe - 2
;, Unit Letter Section* Township Raonge County
| ' B > I 35 10 South 36 East Lea

I Roreal Footos s Lacetion of Well:

6860 fest trom the North live and 660 fest trom the West line
Ground Lpvel Elev: Producing Formation - - Pool Dedtcated A :wage;
3990.7 Acres

‘| 1. Outline the acrecge dcdicuml to the nbjcct well by colored peacil or bachure marks on the plat below,

2. 1f more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to workm‘
iaterest and royalty). -

8. If more then one lease of different ewnership ie dedicated to the well, heve the interests of all owners been coﬁooli- '
_ dated by communitization, mitization, force-pooling. ote?

D Yes [] No If answer is “yes.’ type of consolidation

If answer is *no!’ lut tlle owners and tract descriptions which have actually been consolidated. (Use reverse side of
this form if necessary.)
No allowable will be assigned to the well uatil all interests have been consolidated (by communitization, unitization,
forced-poollng.or otherwise) or until a non-etandard unit, eliminating such interests, has been approved by the Commis--
sion.

§ haraby certify thet the well locetion '}
showa on this plet wes plotted from fiald
notes of ectvn! svrveys made by me or
wndor my supervision, and that the seme
is twe and comect ®» ‘ohﬂdq

* : CERTIFICATION
3 | |
. { 1 heraby certify that the infermotion con-
—-Sﬁd-—g i teined herein is trwe and complete 10 the
] bes? of my knowledge and helief,
' Namne
e G o o - — — s e e eme 4-————————'——-———-—-—-
l Position
|
= Company
|
Date
|
I
1
I
]
1

- e i o - e fon . o o — —1-—-——-———

‘ i' u...u,o-u.ud.
| i
H S
‘ ! o-us-mc R
i ' ) Febwury22 1976
' : L] Registersd P v

! nd/or Land Surveyor -
I
}

—p—
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. e e . - Revised 11-6% 2
NEW MEXICC OIL CONSERVATIO CO““lcStON Py .

r'- t e
l ; . Form C-108

APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO 4 PORIUS FéRMEToN
OPIAAYON - ADORES S + ——
Elﬁgzgggfern 0il Company P. 0. Box 23 Midland, Texas 79702
Na ML WELL WO, FiCLD couNTY
 Sante Fe 2 Dickinson (San Andres) Lea
. LOCATION
E i , UNIT LETTER D P WELL IS LOCAYED _ 660, —— FEET FRAOM THE Nor_th._ ~LINE AND ____ 660 - FTET FROM THE
; : Hest LIvE, SECTION 35 TOWNS WP 10'3 RANGE 36'E DI e . - 4
] ~ CASING AND TUBING DATA S T :
TTRAME OF $TRING $ZE " | SRTTING OEPTH SACKS CEZMENT TOP OF CEMENT YOP DETERMINED BY j
» SURFACT CASING »
8-5/8" 415 250 Surface Cement Circulated

INTERMEDIATE

None

Tove wraia » | ‘ Calculatead us1ng ‘%
4-1/2v 5085 251 4069 Log Caliper ?1
‘u ING - NAME, Ma0%: AND DIPTH OF TUBIRS ;iciii """" ;
2-3/8" 4934" Baker Lok-set set @ 4900 %

NAME OF PROPOSKO INJLCTION FONMATION TOP OF FORMATION BOTTOM OF FORMATION

| Through Tubing

4213

' D.F.

Not drilled thru

?an Andres )
TION THROUGK TUBING, CASING, OR ANNULU!T

PERFORAYIONS OR OPEN HOLETY

Perforations

PROPOSED INTERVALI(S) OF INJT

4969' - 4984'

TioON

L e kg it

TirAnewes |8 nO, 508 WHAT PURFGSEL WAS WELL ORIGINALLY DRILLED?

For 0il Production

CIST ALL SUCH PERFORATED INTERYALS AMD SACKS OF CEMENT USED YO SEAL OFF OR SQUEEZE EACH

4968 - 4998 squeezed w/150 sx of Class "(C"

19 TRIS A MEW WELL DAILLED FOR

HAS WELL ! r
OISPOBALY lV( .(lﬂ ’CI o TED llchnv

ZONE zoflltl THAN THE PROPO !tD INJ
TION ZONE?
Yes

DEFTH OF BOTTOM OF DELPLSY
FRESH WATER ZONE IN THIS AREA

Triassic @ 1200'

DEPTH QF BOTTOM OF NEXT MIGHER
OIL OR GAS IONT IN THIS ARLA

None within a 2 mi. radius

DEPTH OF TOP OF MEXT LOWER
OIL. OR .~AS ZONE IN THIS AREA

11,263

ARTICIPATED DAILY Y MINIMUM

T MAXIMUM

OPEN OR CLOSED TYPE SYSTEM

s INJECTIDK TO BE 8Y GRAVITY OR

APPROX. PRESSURE (PRSI}

INJECTION VOLUME ! PRESSULA
{seLs.)

50 . ; 100 Closed Pressure 1308

vy ey L =
AMSWER YES OR NO WHETKER THE FOLLOWING WATERS ARE MiN- P WATEIR YO aC DISPOSED OF NATUﬁAL WATER IN DISPO~ | ARE WATER AKALYSES ATTACNED?

:‘ g::l!‘.’ T&:U'CH A;I‘.::l:.ﬁ:‘TOt .tL\ll:tlT FOR DOMESTIC, ] ' SAL 20NE
H x, IRN TIi0M H MERAL U -
P ' ! Yes ! Yes Yes

§ WAME AND ADDRESS O’ SURFACE OWNER (OR LISSECL, IF SYATE OR FEDERAL LAND)

Harding Burris, Box 97 Elida, New Mexico 88116

i [CIBT NAMES AND ADDRENSKS OF ALL OPENATORS WIZHIN ONE-HALF (§} MILE OF THIS INJECTION WELL

Read & Stevens, Inc. - Box 2126, 314 Security Nat'l Bk.

Roswell, New Mexico 88201

Lawrence C. Harris - Box 1714 - Roswell, New Mexico 28201

Holly Energy Inc.

2001 B‘ryan”rower, Suite 2680 - Dallas, TX 75201 -

MGF 0il Corp. - 700 Vaughn Bldg., Midland, TX 79701

! NAYE COPIES OF THIS APPLICATION BEEN | SURFArE OWNER ¥ IACK OP(lAT” WITHIN ONE-MALY MlLt TTHE NEW MEXICO STATE ENGINECR
!

SENT YO KACW OF YHE FOLLOWINGT | ;. OF THIS WE
o Yes . : Yes .t Yes _

: Wmm’ﬂﬁﬁre? amea ¥IizoTRicAs Low O IAGRAMMAT L PRETLR OF WELL
; i3 APPLICATION SEX AULE TOV-B} ' < b '

‘ : 1 Yes ' Yes .1 Yes .

1 hereby wﬁfy that the information above is true and complete to the best of my knowledge and belief.

M _wr 1-26-79

(Title) ) {Daze)

NOTE: Shouli waivers from the Stete Eu,meer. the surface owmner, and ¢II operators within one-lclf mile of clse proposed uucezio; -ett;
not accompany this application, the New Mexico 0il Conservation Commission will hold' the application for a period of 15 deys
from the date of receipt by the Commission’s Sante Fe office. If at the end of the I15-day waiting period no protest has been re-
ceived by the Santa Fe office. the application wili be processed. If a protest is received, the application will e set for hearing,
if the applicant so requests. SEE RULE 701, -

e O R

{




SANTE FE WILL #2 ]

Pertineant Information

Disposal Zone: San Andres
Pepth of Disp.sal Zone: 4369' - 4984

Type of Disposal Fluid: Produce& San Andres Water

Anticipated Disposal Volunes:
Minimum = 50 Bbls water per day
Maximum = 100 Bbls water per day

Source of Disposal Fluid:
a, Flag-Redfern 0il Company :
Sante Fe
"iF 35108 308E -4 BWED
3E 35 105 36E -_21 BWPD
Total Lease = 35 BWPD

b. Read and Stevens Inc.
Fawn Cherie ,
IM 26 10S 36k - 25 BWPD Est.*
Sante Fe -
4K 35 10s 36E - 16 BWPD
5C 35 10s 36E - 25 BWFD Est.*
Total Read & 66 BWPD
Stevens ‘

These 2 wells have been assigned a temporary completion and

currently have suspended operations. When they are completed
the produced San Andres water that they produce will be dis- ‘ -
posed in the proposed Sunte Fe #2 Salt Uater Nsnosal Well. .

g i F S S SN




UNIVERSAL TREATING COMPANY Inc. |72~ O] ?
Box 1146 ;‘;ﬁg a
LEVELLAND, TEXAS HNPF MAY /
: REPORT OF WATER ANALYSIS ,ggg 181976 §’
| , che g
».Biwc U ]

Company___. Tlag=Redfern 0il company Analysis __ S Date M8y 1S, 1976
Sample marked Santa re m”
| Milligrams IONIC FORM  Milligrams
‘ Per Liter Per Liter
) ‘ Chloride  (NaCl) 194,000 Calcium (Ca++)
T ota! HaFdness (CaCO3) _.13,000 ] Magnesium (Mgt )
Calcium Hardness (Caco3) 41,000 Sodium (NA++) :
Total Alkalinity (bucos)' 300 Carbonate (Co3-)
‘ Acid‘i& to Phenolphthalein (CacO3) 360 Bicarbonate (HCoy).
a Sullate ‘Nazso"r\‘ 1,995 Suliate '(504)
' Total iron (Fe) i 9.2 lron (Fe)
P, H._ 55 Specific Gravity 1.165 Chioride {(ClL-)

Remarks Indiqatn formation water,

. . Rufus L. Morgan




N _ T Lo e N 0P tw (S steve
) " F v TNy
Yot Oom Chem o Psciticoll |, ¢ uar o S :
- OIS N A e (e (U@ @ b
" my ""'E"rq"' ‘ 124 1@ Harpers ’ n‘-”" 37 . e ' 1 8
Tl o Metee! 't . o °1Fe ke e
(70- M‘ ‘ n :: 5T y 78 8
) 4 Joau--‘ 2T P
ate - mu a f, .r L2 Mare \gh’,'r.; Stmte i cheng Bt Lo S )
" - .‘;w‘g;:m o Bo..qhﬂfa . ) . 14 - . 13- o TR SN 9 ,s"
g », - ) b 4 $ o b N
R e Yo SR %N T, e Son’ L
Le sy Do NIARS | Soote
L 0 P o= [ohfle
¢ es Poc .y N
20ub 900 - Do g 137 Py Ner! '
MR, Arjursnn, M Hisw l O AL LN I U ’”M. e v.C Moxner Serwe Ko Ry, W
V0w Pr ot arrelii §) Stere 180 s PAPTE 308 ,.;"""'“'". vding Bu MNard »3 8u7-2.8) Harding Burring
>
g ‘.":‘."‘ Jnln"\ lrd ‘MU"; ‘;
19310
Rty
]

20 T
o

I T - YT

A E
1 nerria 1 ‘

¢ Eve ]

L 2es

foysen [T 1 | 1

. - D C cnlf l/lS i
Saws Fo Ry., a4 -.c.m"!-..s : ; g
c--gprmc-- n o~ :
; - T.L. ingrome, i

S, v Hmm s

.-u-—-.—.-’,-..:

) 'n-s-.m :

PROPOSED WATER INJECTION WELL
SANTA FE WELL No.2

- DICKINSON (SAN ANDRES) FIELD

fes Leose:
Locotion: Unit Letter "B, 660'FN A WL Sec. 33

T-10-8, R-36-E, Leo Co.,New Mexice

ehiwesr m

+ ‘i"’;'.:. :l F3:4

-Do’r:_naanll
chingon
Cottie Covtol Sowte




RKB

-3

.
=

Comant Circ, ewm—""" .
280 Sk Ciloss ‘C” with
2% CACL. Clrc 3% S»
ro surfice

/T . 20 YN H-40
Cosing Set @ 48’

Calc. Top of Cement By

Leg Caliper s 4080 S
Camented with 280 Sk of 50-30 -
Closs''C” Pgmin X" w/72% @t

W4 5% CFR-2 0 8 W/ex of AR :

3-26-7¢ l

Well Spudded -
Weii Compieded §-21-78
GL =399’ SL

':: J. [} :
1 SAN ANDRES
+ 4 (Perts: 4960-72, 407475, 4978-04
: 4 1 w2 SPF on 5-15.7¢
[ 4“ m‘ —_—
PETD is Coment Piug -1 1T Porfs 4368-38, Seuenssd wiCO 8% of Clom™C
Set Zxrns ou i w/0.6% NALAD-9 & 80 sk of Clois"C" w/3 ¥

® .

23" . 470 % J.SBD 8 RAD EUE THY
P Internofly Cooted

. Secting Nipple = 4099’
St T
nterneNy Ceeted - ) N

- Bottem of Tebing 4984

4969y

of s0nd 35 3-H-7¢ -

4998° ofsei? & 8

PROPOSED WATER INJECTION WELL
SANTA FE - WELL No.2
DICKINSON CSAN ANDRES) FIELD

Fee Leose: - .
Locotion: Unit Letter D, 660 FN 8 WL Sec 35
T-10-S,R-36-E, Lea Co, New Mgrice Laeme




r—v RSP .
- ® NEW MEXICO OiL. CONSERVATION COMMISSION R Form C+102
Supersedes L0128
WELL LOCATION AND ACREAGE DEDICATION PL‘AT Eu.c'u"':.‘_“
All distances mual he from sha autes bamdarics of the 2cciicn Vo e s AT !
A ¢ o o5 MLAL e (rom T UleT oGRS TaF yTTLiwn. L. d ;J 5 '1‘. J
Operater Leose ca Well No.
Hanson Oil Corporotion Santa Fe < 2
Unit Letter Section” Township Range c“""', o - e N 4
D 35 10 South 36 East Lea Coagoe
'I"Actual Footoge Location of Well:
660 fest from the North line_and 6460 fwet from the West line
Ground Lpvel Elev; Producing Formatton Pool Dedicoted Acreoge:
3990 .7 Acres

1. Oytlinc'&c acreage dedicated to the subject well by coloeed peacil or bachure marks on the plat below,

2. If more than one lease is dedicated to the well, outlice each and identily the ownership thereof (both as to working
interest and royalty). :

3. If more than one lease of different ownership is dedicated to the well, bave the interests of all owners beea consoli-
. dated by communitization, unitization, force-pooling. etc? :

3 Yes [ No If anewer is “yea!' type;f consolidation
If nnewer is *’nol’ list the owners azd tract descriptions which have actually been consolidated. (Use reverse side of
this form if neceseary.) '
No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitizatica,
forced-pooling, or otherwise) or until & non-standard urit, ¢liminating such interests, has been approved hy the Commis-
eion.

I} CERTIFICATION
i}
®

-sedd

{ horoby cortify thet the infermetien con-
toined herein Is true erd complate 10 the .
best of my knowiedge ond belief.

bt e s emn ag—— —-—.——1

1 haraby ceortify thet the well lecetien
showa on this plet wae plotsed lrom field
actes of actuel gurveys mede by me o

5-:-—-6-———_—-———-1——;———--—

. kaowledne end belied.
e e e —— —— 1 -
d : : Date Susveyss )
; ! Pebroosy 22, 1976
i and/oe Land Surveyor .
I
]

[P — e p— p——

20 o0 W0 1320 1986 1900 23T LD
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Flag-RedfertrGil Company

1200 WALL TOWERS WEST Lo, QOLAND, YEMRS 76781 -1~ PHONE (915)883-5184

anta’'ye
Mailing address:
P.0.Box 23
Midland, Texas 79702
January 26, 1979 File:

C ot wad”

New Mexico 01l Conservation Commissaion
P. 0. Box 2088 '

State Land Office Building

Santa Fe, New Mexico 87501

Attention: Mr. D. S. Nutter
Chief Engineer

Re: Confirmation of Hearing
Application for Salt Water
Disposal Pemmit
Sante Fe Well #2
Fee Lease
Dickinson (San Andres) Field
Lea County, New Mexico

Dear Mr. Nutter:

This letter will sérve to confirm Flag-Redfern 0il Company's request for
a hearing fur a salt water disposal permit for the above captioned well.
Attached is Form C-108 with all necessary attachments.

It is our understanding that the hearing will be on Febrgaryjl4, 1953.
Please advise us of the time and location where this hearing is to

occur.
“Thank you for your cooperation in this matter.

Sincerely,

' Stéve;koéalet
: Petroleum Engineer
SwWR/dlp

s T T A e it S G
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NEW MEXICO OIL. CONSERVATION COMMISSION

s e -

APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROUS PORMATIONI" 0
QPERATON ADDRESY ) ‘[J"'“‘c ﬁ ——t
§la -Redfern 0il Company P. 0. Box 23 Midland, Texas 79702
Nami WELL KO, FIELD COUNTY
| Sante_ Fe 2 Dickinson (San Andres) Lea
LOTATION
UNIY LETTER D — ] WELL 13 LOCAYED 660 FCET FROM THE No_f ii LINE AND 660 FLET FROM TME
West LINE, SECTION 35 TOWNSHIP 10'3 AANGE 36- E NMPAM,
CASING AND TUBING DATA _
NAME OF STRING SIZE SETTING DEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY
SURFACE CASING
8§-5/8" 415 250 Surface Cement Circulated }
INTEAMEOIATE g . AP A -
P - 1 owpe L J
7 TONG STRING o ) e b ] S B S o La lculated using
N G-1/2" 5085 250 L 4060 log Caliper
TUBING NAME, MODEL ANO DEPTH OF TUBING PACKER
2-3/8" 4934 Baker Lok-set set @ 4900'
HAME OF PROPOSED INJECTION FORMATION YOP OF VORMAYION-.’ SOTTOM OF PORMATION
San Andres 4213' D.F. Not drilled thru
’v S INJECTION THROUGH TUII—V‘TG. CASING, OR ANNULUST . PEAFORA(IONS OR CPEN HOLI’." PROPOSED INTERVAL(S) OF INJECTION
| Through Tubing ' Perforations 4969"' - 49841
2 IS THIS A NEW WELL DRILLED FOR IF ANSWER IS NO, FOR WHAT PURPOSE WAS WELL ORIGINALLY DRILLED? HAS WELL EVLIR BEEX PERFPORN l EQ IN ANY ;
D!SFO’ (8 ) #IO:“I IOJ::I; T“;"e:" PROPOSED [MJEC- 1
For 0il Production %
hmm??uroaarn INTERVALS AND SACKS OF CEMENT USED TO SEAL OFF OR SGQUEEZE CACH - X :
4968 - 4998 squeezed w/150 sx of Class "¢ ;
DEPYR OF BOTTOM OF DEEPEST DEPTH OF BOTTOM OF NEXT HIGHER DEPTM QF TOPR OF KEXT LOWER ;g
FRESN WATKR ZONKE IN THIS AREA OlL OR GAS ZQN! N THIS AREA OIL OR GAS ZONKE IN THIS AREA ' *J
Triassic @ 1200' None within a 2 mi. radius 11,263 |5
m EAAILV" MINTMUM I MAXTMUM OPEN OR CLOSED TYPE SYSTEM s INJEC’”ON TO BE BY GRAVITY OR APPROX. PRESSURL (PS]) ! 4
INJECTION VYOLUME | ] PRE £
i {100 Closed ‘Pressure 1308 - BE
mﬂ YES CA NO WHETHER THE FOLLOWING WATERS ARE MIN- VWATER TO 9E DISPOSED OF NATURAL WATER iN DISPO- | ARE WATER ANALYSES ATTACHED? . k
ERALIZTED TO SUCNH A GEGRIEL AS TO BE UNFLIY FOR OOMESTIC, 1 ! sSAL ZONE 4
STOCK, IIIIGA?ION OR OTHER G!IIIAL USE — —L Yes : - Yes Yes &
NAME AND ADDIC!S OF SURFACE OVIN!R {OR LESSEE, 'F STATE OR FEDERAL LAND)
Harding Burris, Box 97 Elida, New Mexico 88116
Wﬂﬁ;%.o Aonntss:,s OF ALL OPENATORS wlrm’n ONC-HALF (§) MILE OF TMIS INJECTION WELL
Read & Stevens, Inc. - Box 2126, 314 Security Nat'l Bk. Roswell, New Mexico 88201
| Lawrence C. Harris - Box 1714 - Roswell, New Mexico 88201
Holly Energy Inc. - 2001 Bryan Tower, Suite 2680 - Dallas, TX 75201
. | MGF 0il Corp. - 70C Vaugkn Bldg., Midland, TX 79701
’ NAVE COF!CI OF THIS APPLICATION BEEMN ] !Ull’ACl OWNERN Teacw OIP!;ATOQ ﬂITHI; ONE-NALF MILE TYKE MEW MEXICO STATE ENGINEER
IENT TO KACH OF THE FOLLOWINGT? t {OF THNIS WELL []
' Yes ' Yes 1 Yes .
m RenEs To TPLAToF AREA - TELECTRICAL LOG - - TolasmarsaaTic sumTrmw OF weLL o
TUDE APPLICATION (SEX AYLE 701-8) | 8 1 ‘
i Yes ! Yes 1 Yes

I hereby cestify that the information above is true and complete to 'thefb:est of my knowledge and belief.

: e Petroleum Engineer : 1-26-79
; v - (Signatwre) ‘ (Titlej ' (Date

CNCTE: 3hould waivers :frou the State Engineer, the surface owher, and all operators ‘within one-kalf mile of the ﬁrapo.;ed injection well.
ROt accompany this application, the New Mexico O0il Conservation Commission will hold the application for a period of I5 days
from the date of receipt by the Commission’s Sante Fe office. If at the end of the 1S-day waiting period no protest has been re-
ceised by the Santc Fe office, the application will be processed. If a protest is received, the application will be set for hearing,
if the applicant so requests. SEE RULE 701,

i
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SANTE FE WELL #2

Pertinent Information

1.) Disposal Zone: San Andres
2.) Depth of Disposal Zome: 4969' - 4984'

————

3,) __Type of Disposal Fluid: Pradocad Can-Andess tfasa— -

4.) Anticipated Disposal Volumes:
. Minimum = 50 Bbls water per day

‘Maxizuz = 100 Bbls water per day

5.) Source of Disposal Fluid:
a. Flag-Redfern 0il Company :
Sante Fe.
1F 35 10S 36E - 14 BWPD
3E 35 10s 36% ~_21 BWPD
Total Lease = 35 BWPD

b. Read and Stevens Inc.
Fawn Cherie
IM 26 10S 36E - 25 BWPD Est.*
Sante Fe
4K 35 10s 36E - 16 BWFD
5C 35 10S 36E - 25 BWPD Est.*

Total Read & 66 BWPD
Stevens
* These 2 wells have been assigned a temporary compiecion’and

currently have suspended operations. when they are completed
_ the produced San Andres water that they produce will be dis-
! : posed in the proposed Sante Fe #2 Salt Water Disposal Well.
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,,,,COMPANY FOR_SALT WATER DISPOSAL,

BY THE DIVISION:

STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
01l CONSERVATION DIVISION

IN THE MATTZR OF THE HEARING
CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING:

CASE NO., 6446

s LT T NP geey -r- R -~ B
Order NG. R~_J /g 7

APPLICATION OF FLAG~REDFERN OIL

LEA COUNTY, NEW MEXICC. - ‘ U SO S

ORDER OF THE DIVISION

This cause came on for hearing at 9 a.m. on February ‘14 J

19 79 , at Santa Fe, New Mexico, before Examiner Daniel S. Nutteg

NOW, on this day of February » 1973 , the Division|

Director, havihg considered the‘testimony, the record, and the
r;aconighdations of the Examiner, and being fully advised in the
premises,

(1) That dﬁe public notice having been given as required by
law, the Division has jurisdiction of this cause and the subject

matter therecf.

(2) That the applicant, _Flag-Redfern 0il Company N
is the owner and operat»“firv of the _Santa Fe Well No. 2 ’ .
located in Unit. D _of Se ction 3%, mownship 10 Scuth =
Range 36 East , NMPM, Dickinson-San Andres Pool j: | ,-L
Lea County, New Mexico. ‘

{3) That the applicant proposes to utilize said well to

dispose of produced salt water into the San Andres

b

formation, with injection into the perforated
interval from approximately 4.969 feet to 4,984 fee%t:.

+4) That the injection should be accomplished through d B

-inch plastic lined tubing installed in a packer sei at approxi=-

mately !ﬁ?ﬁz feet; that the casing-tubing annulus should be

filled with an inert fluid; and tha®t a pressure gauge or approved.

leak detéction‘ device should be attached to the annulus in order




to determine leakage in the casing, tubing, or packer.

(5) That the injection well or sy:vtem should be equipped
/’N” ueg /I:u%l, Swdlf, &
with a pep—eff-—valve orAacceptable suwbotibuwde which will

limit the wellhead pressure on the injection well to no more

thanlauggpsi, o - S

date and time of the installation of disposal equipment so that
ﬁhe same may be inspectéd,

{(7) That the operator should take all steps necessary to
ensure that the injected water enters only the proposed injection
interval and is not permitted to escape to other formations or
onto the surface. ,

(8) That approval of the subject apblicéﬁibh Qiiivptevent4‘
the drilling of unnecessary wells and othei*ise prevent waste
and protect correlative rights.

LT IS THEREFORE ORDERED:

(1) That the applicant, Flag-Redfern 0il Company

is hereby authorized to utilize its Santa Fe Well No. 2

located in Unit D of Section 35 , Township 10 South

Range 3¢ East . NMPM, Dickinson-San Andres Pool

Iea County, New Mexico, to dispose of produced salt water

into the San Andres formaticn, injection to be -
accomplished through _é%i!’ -inch tubing installe& in a
packer set at aPPerimately fzizgz;__ﬁeet, withwinjectijnfinto‘
the perforéted interval from apéroximately 4,969 feet to

4,984 feet;

PROVIDED HOWEVER, that the tubing shall be plastic-lined;

that the casing-tubing annulus shall be filled with an inert
fluid; and that a pressure gauge shall be attached to the annulus

i oo ¢ g S o i P . T



or the annulus shall be equipped with an approved leak detection

device in order to dotermine leakage in the casing, £ubing, or

packer,

(2) That the %21?Cti°n well or system shall be equipped
Pressurs Ko ﬁ Swi

- deveea B
with a pep-off valuve o;ﬂacceptable subssitute which will

limit the wellhead pressure on the injection well to no more

than,w8 psi.

(3) That the operator shall notify the supervisor of the
Hobbs district office of the Division of the date and time
of the installation of disposal equipment so that the same may

be inspected.

(4) That the operator shall immediately notify the super-

visoxr of the Division's ;gpbbs , district office of the

adbie

failure of the tubing, casing, or packer, in said well or the |
leakage of Qater from or around said well and shall take such’_
steps‘as may be timely and necessary to correct such failure
or leakage. o

(5) That the applicant shall submit monthly reports of

its disposal operations in accordance with Rules 704 and 1120

of the Division Rules and Regulations.

entry of such further orders as the DiViéion may déém?necessaryg 3

] -
AN § gt s B

DONE at Santa Fe, New Mexico, on the day and vear hereinabowe | |

designated.
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