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WASHINGTON RANCH GAS STORAGE PROJECT

Availability e WHFp - 850 Psia

(Based On Effective Pressure And Withdrawal Rates
Versus Gas Inventory Curve)

Gas Inventory Availability

(Bef) =~ (Mcf/D @ 14.73 Psia § 60° F)

20 100
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30 315
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Introduction:

On March 19, 1972 3j appiication was made to the Federal Energy
Regulatory Commission (FERC) for authority to construct and operate
the Washington Ranch Gas Storage field. In the application, El Paso
proposed to covert 6 of the 10 existing prbducible wells and drill and

complete 17 additional wells in the field for 'injection and withdrawal

purposes. Tho 4 remaining producible wells were to be utilized for ob-

servation purposes. The project was approved by FERC on March 26', 1981
which resulted in the dfil‘ling of the 17 new injection/withdrawal wells,
in converting 6 producing wells to injection/withdrawal operatioms, ih
com}erting 4 producing wells to observation wells, and the drilling of

an additional observation well. The location of the injection/with-

drawal and observation wells are delineated‘on the map behind Tab B.

The Washington Ranch field was di’scovéred in June, 1971 by the com-
'pletion'of the Black River Corporation ~ Cities Federal #1 well which
had an open flow potentiai'; of 42,596 Mcf/D through perforation in the
Morrow Formation from 6,795 to 6,844 feet. Cumulative production from
the field as of May 1, 1981 was 58.0 Bef. This prodﬁétion was ob-
tained fron 13 wells that were»gompleted and produced in the field.

Dur:'uig the production phase, the field exhibited a depleti::m drive

P

mechanism with the original gas-in-place estimated at 68.6 Bcf, Gas

storage r'ights were obtained from the various land owners in the area
and the aerial extent, together with the depths of rights are also

shown on the map behind Tab B.
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Geologz:

The structure on which the Washington Ranch-field is located is

a north-south trending antiéline nosing somewhat to thelwest and south.
The subsurface closure is approximately 500 feet with the featuge
abutting on the north into the high angle Huapache fault. This fault
is a regional tectonic feature and in the subsu.face, exhibits up to
4,000 feet of displacement. A structure map - Top of Lower Morrow
Sénd is located behind'Tab C, Isopachous Maps are behind Tab D and
Morrow Reservoir ¢éross-sections are behind Tab E.

The sgogage portion of the Morrow Formation in the Washington

Ranch field ig composed of 3 sands ssparated by shaies and silits in

[we

the lower clastic zone of the formation. The thickness of this clastic
portion rﬁnges from 200 to 250 feet. The lower sand is much better
developed and exhibits superior porosity and permeability characteristics.

During the depietion phase of the field, production was obtained from
all 3 éand membérs; hbwevef; thé upper 2 sands are not as consistent
in aerial extent as the lower sand and the‘prbductive characterstics
are of a lesser magnitude. Due to the type of depoSition, either in
fluvial channels or at the marine - non-marine interface as a éerigs
f'deltai¢’ lobes, the upper sand bodies capable of gas production are
of limited areal extent and have widely varying porosities and per-
gea&iliiies, ‘This is borne out by comparing thes pordsi@ies and per-

meabilities of the sands determined from core analyses.
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" pletion of wells in the most permeable and productive section of the

.
e

Development:

After receiving approval to develop the Washington Ranch Gas
Storage field, a 17 well development program commenced on September S,
1981 with the last well being drilled and completed on May 1, 1982.

A schematic diagram of a typical new kinjection/withdrawal well is be-
hind Tab F.. Upon completion of each individual well, a 4 point back
pressure test Qas conducted to détermine that well's production ca-
pabilities. . buring the deveiopment phase, fiﬁe of the new wells were
cored and the reservoir rock was analyzed. From this information,
various well locations wkeré‘redetermi_ned in order to maximize the com-
Morrow Storage zone. After all of the new injection/withdrawal wells "

were drilled and completed, production tests were run and productivity

estimates were made.

Testing:
Upon completion of the wells, 17.4 Bcf of gas that was then stored

in the Clay Basin area was transferred to Washington Ranch. Injection
commenced in Washington Ranch on March 6, 1982 and Eomﬁleted on Feb-

‘ruary 28, 1983. After transfer of the gas from Clay Basin, a produc-

‘ 't’i\“i'ii:')" test was con&ué#éd on the reservoir on Januéfy 13-15, 1983, at

which tue all wells were oi:ened up into a gathering system of approxi-

mating 850 pounds. The combined deliverability from the Washington

TN
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Ranch Gas Storage Project was 299 MMc£/D; the gas-in-place at this time
was 27.9 Bcf. This was a 24 hour productivity test of all the wells
conducted in two stages over a 3 day périod. "The withdrawal volume
during this test was approximately 0.4 Bcf and was reinjected into

the reservoir after completion of the test.

As further confirmation of the production-characteristics of the
Washington Ranch Storage'Project, an extended flow test was conducted
during the period August 10-17, 1983. The initial rate of 235 MMcf/D
from 23 withdrawal wells was limited by the dehydration capacity in

the field amounted to 160 MMcf/D

o

the field. Final deliverability cut o

+h
)

with all the wells producing at maximum capability against a gathering
system of approximately 862 psia. "The results of the test'infbrmation
available to date are shown behind Tab G which is a EOmposite back pres-
for the Washington Raﬁéh Gas field as presently con-

L -3 e S
SUTC SUrve tTesc

stituted. It can be noted from this curve that when the original

" wellhead pressure of 2,593 psia is reached, the productivity of the

weli# would be 720 MMcf/D againstgiero back pressure and ﬁould produce
80 MMcf/D against a gathering system pressure of 850 psia. Thé pro-
ductivity of the wells in yhshington Ranch is substantiﬁily greater
than the expectations éhat»were perceived at the time éf the FERC ap-

sii. The expected maximum withdrawal rate for the FERC appli- |
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This means that




P. 0. Box 1492
EL PASO, TExAS 79978

PHONE: 915-541-2600

nservation Commission
€, New Mexico 87501
Gentlemen:

Santa F

t: om 7, /417,394‘fe6t in
, ir o i is being Utilized py
Storage field,

"g the locafian’and'Status of each
M Storage field,

Respectfhlly submitted,

D. E.- Afa

- CoR)
&. Adams), Directo;
Reservoir Engineering Dept.
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WASHINGTON RANCH MORROW
GAS STORAGE FIELD

EDDY COUNTY, NEW MEXICO

SCHEMATIC DIAGRAM OF TYPICAL
NEW INJECTION/WITHDRAWAL WELL

f—————— TOP OF CEMENT & 4300

- L———— 23757 TUBING SET & 26000

}"_ PERFORATIONS @ 0750 TO 22000

880" HOLE

7.007 CASING SET & 22080
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; BRUCE king
; GOV(‘NOR \
1 LARRY KeHOE
f

EIARY

Rodey, Dickason, Sloan,
Robb, P.A,

P. o. Box 1888

Albuquerque, New Mexico

Dear Mark.

, Ins
is COncer

and devices useg for natura]
Storage prOject, Such as +ha o

Paramount uu¢igationk
apprOpriate casi S
1

ELP/Qr
cc: Ray.Graham ;
Wallace’sutherland
“Richard.B. Isaacks
,DavaEufiésbh

-

87103

S emp
gas

Very truly ycurs,

ERNEST L. panTrra

Geners} Counse]

S e

Tyt e Nt g,
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; RALS DEPARTME
2 OIL CONSERVATION DIVISION
tate Land 0ff{ce Building
3 ! Santa Fe, New Mexico
I7 October, 1979
4
EXAMINER HEARING
5
6 )
IN THE MATTER OF, ;
7 | Application of E1 Paso Natural gag ; CASE
8 Cbmpany for underground gas storage, ) ;5?03 ‘
. ; j
L Eddy County, New fexico, )
)
10 ~~~~~---------------------------~------~-—- ------ --
n BEFORE ; Daniel g, Nutter
12
13

16

ENERGY AND MINE

STATE OF NEW MEXICO

" OF HEARING

APPEARANGCE g
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18 For El Paso Natural David Burleson, Esq.
Gas Company EL PASO NATURAL ¢aAS COMPANY

N RS v Paso, Texas 79978
8 ,
! For the o0i1 Conservation Ernest 1, Padilla, Esq, I
19 Division;, « Legal‘c,‘ounsel. for the Divisiion

' ‘ State Lang Office Building ‘
20 Santa Fe, New Mexico 87503 !

21 Fbr El faso Natural

Owen Lopez + Esq.

3

Gas Company :

~ Santa Fe, New Mexico 87501

MONTGOMERY LAW FIRM
Paseo de Peralta
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S : (Thereupon a recess was’

' §£atemeﬁt;’please.

Page 3

MR. NUTTER: We'll call now Case 6703,

MR. LOPEZ: Owen M. Lopez, with the Mont-

gomery Law Firm, Santa Fe, New Mexi.co, appearing on behalf
of the applicant, and associated with me in the case is Mr.
bavid P. Burleson of the office of general counsel, El Paso

Natural Gas Company, El Paso, Texas, who will present the

witnesses, g

MR. NUTTER: And before you get started,

we'll take a fifteen minute recess,

taken,)

~
EAN

MR, WUTTER: The hearing will come to order]}

Please. I believe the record will show we hac called Case

Numbexr 6703 and David Burleson and Owen Lopez have made
appearances in this case.
Would you proceed, please?

MR, BURLESON: Yes, sir, we have three

witnesses who should be sworn.

5
z

(Witnesses sworn.}

i3

¢

s -

MR. BURLESON: I have a brief opening
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heating season of 1981-1982.

Commlss1on approval pursuant to its authority under Section

65~3-11 of the 0il and Gas Act of El Paso's proposed storage

operations and acthltles.
;that its proposed well completion Drogram,

described by one of the witnesses ,

proprlate fleld rules consistent w1th the operation of the

Yo

Page

El Paso Natural Gas Company proposes in thi
application to construct and operate certain gas injection

and withdrawal facilites 80 as to convert the Morrow forma-

tion underlying the Washington Ranch Morrow Gas Field in

Eddy County, New Mexico, to a.gas storage reservoir.

This Storage reservoir is proposed to be
utilized to store gas'voiumes which would otherwise be avail-
able to El Paso's low priority east of California customers.

This gas would then be used to protect  the
reguirements of El Pasp'-s high priority east of California

customers during periods of peak demand.

Assuming required authorizations are timely

obtained, it is anticipated injections could@ occur in the

summer of 1981 and withdrawals could occur during the winter

El Paso ] appllcatlon spec1f1cally seeks

b

Secondly, El Paso seeks. an express finding
to be hereinafter
will protect aquifers in

he area of the proposed storage project.

"Thirdly, El Paso seeks the adoptlor- of ap-
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bProposed gas storage broject,

That concludes the opening statement ang

now we wilz turn to Mr. Isaacks.
RICHARD B. ISAACKS
oath, testifieq as follows, to-wit:

DIRECT EXAMINATION

hame for the record, please?

A My name is Richarg Isaacks, 1'p a staff

Texas,
0 Where do you réside, pPlease?
A, El Paso, Texas,

Q By whom are You -- you saiqg You ‘were em-
ployed by E1 Paso Naturallcas.‘ |

A El Paso Exploration Company .

0 : El PaSb ExplOraEion,’okay. What is the

rélationshipfbetween El Paso Exploration ang El Paso Natural

S

Gas Company? R ' ,
2 El Paso Exploration Compary is a wholly

- owned sﬁbéidiafy of*the El Paso Natural Gas Company..

T iy, . Y & o . - e
el R R T RO

being calleq as a witness ang having been duly sworn upon his

Q ) Would you Please state Your record -- your




Please Proceeqg

What general catefories of land are

4712489
xi2o 87501

LTON BOYD
SHORTHAND ARPORTER

LB

& I'e,

)

~ Storage area. The State of New Mexico lands Comprise appro-~

®08

ew Me,

N

Ximately iqg2 acres, or 8.9 Percent, rphe Federal langs com-

Prise 85,93 __ 8502 acres, or approximately 70.67 rercent,

SALLY wa
CERTIFED

3030
Sant,

e

and the fee lands Comprise 2483 acres, or 20.43 percent,

0

lands are fee, state, or federally owned?

Fe

A Yes, I have, T¢ is Exhibit Number ope.

Q Are those langs indicated as State Lands

presén’i:ly subject to 0il ang gas leases, storage, or other

agreements?
A As of thisydate all‘of the Sta-te lands are

subject to existing oi} and gas leases. of the 1082 state

acres, El Paso either owns oy controls 602 acres.
. ; e

3

has made application to the Commissioner of Public .

2




Page i
N 1 » . .
a gas storage easement covering all the State lands within
2| the storage area, and the rights that will be granted to El
8 | Paso under the easement {vill be :subject to the existing oil
4 and gas leases, which cover the 480 acres that we don't own
T & but »El Paso will be unable to enjoy our full rights under
. 6 the leased lands 'until those leases are expired.
- ’ 7 0. 'Is there any production on the State of
j 8 New Mexico lands? Currently? ; .
“« : 9 . A Yes. At this time there is one well in ;
) gggg 101 ine Washington Ranch Morrow Field which has production allo-
¢ é:éé " cated té a State 0Oil and Gas Leasé., and that's the plack_
‘D §§§% 12 River Miller No. 2 Well in the southwest guarter of Section 2|
;g é% 13 And that's holding one State 0il and Gas Lease.
5 5w : o
w83 " _ . The lands that El Paso does not own the ‘
bl RPN and gas leases on are non-—p;roducing and they're located "
k16 "out on the edge of the storage area. The&'re located on the ‘
17 edge of the structure as we have it mapped, and they'ré iﬁw f
: e cluded in the storage ‘area as a buffer,
9 0. Would you describe those lands that you
‘ SR zo are alluding to? “
s | A .Okay. The —- all of these lands are in
2 ‘Township ,25 South, Range 24 East;” the east half of Section | -
C 2 32 is owned by Southern ‘Un.ioAnA Exploratlon Company. Also,
» we don't own or control the goilnthwest quarter 6f -ée‘;i»:-ion 36 ’
” ;‘: = which .‘jl;'believe, the record shé’ws 'that‘é ';)v;med by Stér]_.ing J..

St e s i i e AT T A
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Mexico 8750];
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13

SALLY WALTON BOYD
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89::“ ¥e, Now

3036 Plaza B

17

18

9
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Page 8

Talley.

0. You mentioned the Miller No. 1 Well a
moment ago and said it was producing from State lands, and

1L think you indicated that that was owned by Cities Service,

Black River, and Arapahoe. Do we have any arrangement with

-

those companies?

A Yes. El Paso has entered into an option

with the owners of the production from the Washington Rénch
Morrow Field, whiéh are Cities Service Company, Flack kiver
Corporatiqn, and'Aqapahbe Gas, Limited. We have the option
to purchasevall of»their rights within the gas stofage area

upon E1 Paso getting approval of regulatory bodies.

0. What's the status of the Federal lands

within the boundary of the unit, proposed unit?

A El Paso has made an application to the

Department of ‘Interior through the United States Geological
Survey, for a gas storage agreement, which will grant E1l Pasc
the right to inject;, store, and draw gas under Federal lands|

‘The agreement is in the hands of the USGS Roswell Office at

2

this time. Itié my understanding that when'they approve

that agrecment it will be sent to their Regional Office in
Denver and then sent to Washington.

a "’ Do you have an estimated date by which thiﬁ

approval might be obtained from the USGS? ;
j i

A . No,




N BOYD

A08) 4719462

New Mexico $734 1

SALLY WALTO

i0

1"

12

13

15
16
17
1.

19

the b‘oundary-of the proposed project area?

'fec,tlve control of the Morrow formatlon under the entJ.re unit

g
"‘""im,pta i -',w,;&x e,

-t

0 DO you have any reason to believe that

there -- that You will be unable to hegotiate an agreement
with the Usgs?
A - No.

Q. What about the State of New Mexico, the

Commissioner of Public Lands? Do you believe that you will

be Successful in reaching agreement with the State?

A Yes. I haven't been given any reason by

the Commissioner of Public Lands why they would not grant us

a storage unit,

Q What's the status of the fee lands within

A El Paso has entered into gas Storage lease

agreements with substantially all of the fee owners in the

storage area. We've taken s'torage leases from both the

surface and mineral owners that w111 allow us to have ef-

area,

Q What's the total overall control by El

Paso of all acreage within the storage area?

A Okay. At the present time, and upon ap-

proval of the agreements that I've'just mentioned with the

Um.ted States- Geologlcal Survey andthe ~-- with the Commis-

sioner of Pule.c Lands, El‘Pasovwill own or control 55 per--

cent of the State 1ands, 30 Perxcent of the Federal lands,

et e
¥

B M N S AN v o v e




Overall, El Paso will own or control 89

percent of the total storage area.
Q Was Exhibit Number One prepared by you or
under your direction or supervision?
A Yes.
MR, BURLESON: Mr. Examiner, I move the

admission into evidence of Exhibit Number One,

MR. NUTTER: Exhibit One will be admitted

in evidence.

MR. BURLESON: This concludes our direct

ofs.
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examination of Mr. Isaacks and we tender him for any question

o~

you might have. -

CROSS EXAMINATION

BY MR: NUTTER:

v} Mr, Isaacks, you mentloned of: the State

leases that El Paso controlled -~ owned or controlled how'

‘many acres°
602 acres,

out of 10822

A

o

A Yes, .
a

Okay. ’You”mentioned'the two leases
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- of Section 12, and’then they extend over into -~ I take ‘that

A, At this tinme that is correct.,

Q. So you do control all of the Stzte iands
in Seerticn 2 and 4 and 57 |

A - That's correct,

0. Okay. Now, you mentioned that you own or
control 90 percent of the Federal lands, Where would the

Federal lands be that you don*+ own or control?

A Okay. ILet me talk about that other ‘ten
percent, jif You will. wWe are 'negotiating to \'purchase that

Other 10 percent. we have been told that those lands are

going to be made available to us, but we just haven't com-

pleted the pPaperwork on it,

The lands are located in Township 26 South,

Range 24 East, the southern part of Section -~ south part

back.
They are the north half of Section 13 and

14, ang ovér in Township 26 South; Range 25 East, the ': »

southwést quarter of Section 6, and the northwe;st ’q_uarter of-

Section 18.

Q Wait a minute, ¢ --

A Yes, it's over --

e,




Right,

And where, the northwest of 18?

The northwest of 18, the southwest of 6.

And the north half of 13 and 147

Yes, that's correct.
Q So again, these are all edge leases that
are not on the structure itself and would be part of that

buffer zone that you mentioned previously.

A Yes, that's correct, but we anticipate

acquiring those leases within the next 30 days.

0 Now you mentioned that ydu owned or con-—
trolled 99 percent of the fee lands. Do you have a 1 percent]

tract some place that -

3030Pla:a Blanca (§08) 4712463
Santa Fe, New Mexico 87801
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A Well, it's approximately 99.32 percent.
There is a 5-acre surface tract in Section 34 that I don't
have a signed agreement on. T've been told by the owner

that he will sign our lease but he hasn't given it to us yet

Q 347

Yes,

T T s bttt s o

A
0 That's shown here as being Federal.
A,

He owns surface. Some of this land that

R

. [N
it S L e e .

is shown on here as being Federal has the surface rights bee#

severed.

Q I see, and so you have the mineral rights
i 3 E ’

under ybur control in Section 54‘But there's a 5-acre surfacg




¢ that you don't.

trac
A That's correat.
0. I see.
MR. NUTTER: Are the

cks? He may be excused.

of Mr. Isaa
MR. BURLESbN:

El

E. Ludwick.

DIRE

BY MR. BURLESON:

Q please state

side.
N My name 1

in El PasoOr Texas-

0 py wh

A

as Manage¥ of Rreservoir Ge

'iDepartment.

Paso.now ca

your nam

s Lester B.

om are You

i'm enployed ©
ology

ye any further question

n duly gworn upon his

e and where you re-

Ludwick and I reside

employed and in whét capa-

as CompanA '

Y;El PaSQ\Natural‘G
irfEngineering

in the Reserﬁo
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made a matter of record?
A, Yes, I have.
0. ~ Are you familiar with El Paso's application
in this case, Case 6703, anqg are you aware of what El1 Paso
is seeking?
A Yes, sir.
MR. BURﬁESON: Are Mr, ILudwick's gualifji-~
catibns‘acceptable as a reservoir geologist?
MR. NﬁTTER: Yes, they are., Please proceed
0. » Mr. Ludwick, please explain briefly what

i

El Paso's olans are concer ing this Case N umner 6703, w1th'

”iespect to the operatlon of the Storage area,

A, Well, E1 Paso plans to use the presently

when such;gas becomes available, and to withdraw the stored -

. 9as during the winter heating season that is heeded in _order

to meet east of Callfornla prlorlty one and two requirements

as thelr needs may arise,

Q Generally speaking, where is this pool

PR

,located°

A The Washlngton Ranch Morrow Gas Pool is in

wanshlps 25 and 26 South, Ranges 24 ang 25 East, in Eddy

;

f"County, about eight y lﬂs "outhwas ‘of wWhite's City,

And the bounds are shown on Exhibit Number,

,
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One, which was presented by Mr. Isaacks, is that correct?.

A Right, yes, sir.

0. Is gas presently being produced from wells
in this pool?

| A Yes, it is. There's ten wells that are
currently producing., September, 1979.produc£ion was 210MMCF;
year to date productioh to 10-1-79 has been 1.8 billion
‘cubic feet. This field has produced to 10-1-79, 54.8 billion
cubic feet of gas.
The estimated original recovery reserves

here are 63 billion, and 54.8 billion cubic feet have been

(808) 4712462
New Mexico 87301

"produced and this field is now substantially depleted,

having produced about 87 percent of this original recoverable

i

a‘
5k
oS
Zg
2
3
3f
&8

i
d

reserve. .

-

Q. Woﬁiquou give us a brief outline, please,
of the history of this pool?

A Right, The pool was discovered in 1971

by the drilling and completion of Black River Corporation-.

Cities Federal'No. 1, which is located in the northwest

‘quarter of Section 34, Township 25 South, Range 24 East,

X%

Subsequently, twelve additional wells were

cdmpleted as gas wells in the Pennsylvanian-Morrow fo?matién

%

in this>pool, and there were also 7 wells drilled into the

— Sy . 2 N ; . - “
- " - 4

"~ Morrow aud ab

the limits of this Morrow reservoir.
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0. What criteria was utilized in selecting
the unit afea, the proposed area, that's shown on Exhibit
Number One?

A We examined all of the geological and
engincering data that had been made available over the years
and then initiated discussion with the USGS and subsequently
requested approvél by the USGS of a storage unit outline

that would protect El Paso and its customers' 'stored gas

from migration or exploitation from offsetting acreage.

0. B quld you please refer to Exhibit Number
Two.

A, All right.

o - And please ekplain for the Examiner what

that depicts.

e - ———

A "Thic is the cony of the loa from the Black

o)

River Corporation-Cities Federal No. 1 Well, which illu-
strates the producing interval we wish to use for the storage

ares.

MR. NUTTER: Now, this was the discovery

well( right?

‘A | Yes, sir, this is it.’

0 And you have the interval indicated on
there, is that correct?

- A ~ That is correct. The Washington Ranch

=

R i 8 T

i “Morrdw Gas Pool produces from the Morrow Sands that are foun

T g g




Qyﬁ} 1 Within the Morrow Producing intervai as 1llustrategq by thisg
2 borehoie Compensateq Sonic gammg Tay caliper log
3 The top of the Morrow Clastics interval jg

4 indicateq to be at 6628, 2887 feet Subsea, ang j¢ extends

5 downwarg to 6864 feet, 3123 feet Subsea, o the base Oof the .

7 MR. NUTTER. What were those iﬁtervals

8 again?

The top, Mr, Nuttey, was --

~

MR. NUTTER: o, I got the top but thoge

13462
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0. Would you expect that the top and the
bottom of this Z0ne would be such as to prevent the loss of
gas which may be injected into the storage area?

A, Yes, I would.

0. Please, would you ‘explain what you mean
by that?

A ell, the Morrow Clastics zone censists
of a series of sand benches that are Separated by shale
lenses, or bede.»

The top of the Mor:ew Clastics zone is a
shale bed which seals off the top of this first Morrew Sand
bench from an overlying dense limestone formation.

The bottom of the Morrow Clastic zone is

the underly'ingV shale zone, which is dense and

and the bottom of this Morrow Clastlcs 1nterva1 as de-— .
‘Sch.DEd in the dlscovery well is 51mply a precautlonary

Mmeasure in the unllkely event that the overlying or under- >

impervious.
The shale zones above and below the Morrow

Sand benches prevent any vertical migration of gas, and our

requesting an additional’ 100 feet of section above the top

+

lylng shale beds thJ.n within the unit area outline,
o Do you have an exhibit which indicates

the- horlzontal llmits of the pool as you have mapped it?

i

Yes, I do, If you would refer to Exhibit

R e e 1A
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wells in the pool indicates this to be a gas expansion re-

B N

| field area the sand quéiity holds up and water in some

19

Page

Nuiibers Three and Four.

‘Exhibit Three is a subsurface structure
map contoured on top of the Morrow Clastics interval and
Exhibit Number Four is an Isopachous map of the net sand,
reflecting thé effective gas pay of the Morrow formation at
Washington Ranch.:

0. How were the horizontal limits determined?
A Presently the Washington Ranch Morrow Gac
Pool coﬂtains épproximately seven sectipns of land, and as

1S "4530Cia yith the north-south trending

[
e
3]
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anticlinal feature, as illustrated by Exhibit Three. This

structural feature plus sand gquality deterioration, especially

to the southland southeast, control the accumulation of gas

here. In other words., aas RCﬁIIm“"R_t'j:op_ ia Strl_cthrally and
stratigraphically controlled.
0 ’ Is there a well defined gas-water contact

‘associated with the gas accumulation in this pool?

A Thereﬁis not a well defined fixed gas-

water contact in the Washington Ranch Gas Pool. There does

o' ve w

r tc be an acti ater drive assoclated with this"

relatively salty edgewater, and.production history from

servoir, : ’

:TQ the north, east, and west of the main

e

S e g e
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quantity will occur down-dip. 1I'm speaking here of this ared
in Section 33, 28, 21, 22, 26, and 35, of Townéhip 28 South,
Range 24 East.

To the south and southeas:i: the sand qua;ity
deteriorates and water is not found structurally as high as
those areas previously mentioned. In this direction sand
quality becomes poor and net effective gas
because of t’his stratigraphic condition, and I'm talking
about -- aspeakingf of wells that are located in Sections 11,
12, 1'4, of Township 26 South, Range 24 East.

0. Then as I understand your testimony, your
outline was not determined by a Ffixed subsea control inter-

val, is that correct?

 Ssnta' Ve, New Mexico 878501

$03)Plata Blanca ($085) 471i-3463

SALLY WALTON BOYD
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A That is correct. We examined each com-
'pleted well and each dry hole drilléd into the ‘Morro}w forma-
tion in this area, and considered all of ‘this information
in ~detémini-ng the proposed unit boundary.
Exhi’bit Fc;ur, the Isopachpus map, shows

A

the net effective gas' ’p’éy for the Morrow formation, deter-

A A st 1 RN T T AN st

mines the limit of Morrow gas production at the zero contour

interval. ’ ( : .

_;Ga_svlin place of 69 pillion cubic feet was

o

VOlumetricaliy estimatedlby using the acre feet volume as

determined from this Isopachous map, and it compares _favor-ﬁ-

‘ably to the in piaée‘gas of 68.6 that was estimated by
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performance.

We included in our proposed gas storage
unit outline 3icreage from one-half to one mile out from this
estimated zero Isopach interval, or estimated fill-up limit
of the Morrow formation expected at initial reservoir condi~-
tions.

MR: NUTTER: Now, Mr. Ludwick, those
figures you just gave, the 69 billion‘and'the 66,6 billion,
those are original gas in élace, not recoverable gas? |

A, Yes, sir, that's the in place gas, yes,
sir,

MR, NUTTER: Now, that other figure you
gave awhile ago of original -- estimated original of re-
serves -at 63‘hil]ion,~that'si;ecoverébléjgas.

A Yes, Sir, that's correct.

MR. NUTTER: Okay.

A Uh~huh.

00  Have you or others with L1 Paso Natural

Gas Company discussed the limits of this ﬁroposed project

area with other agencies of the State or Federal government?
A Yes, we have. This has been thoroughly

discussed with staff personnel-of USGS and the State Land

B

Office, and their regpmmen@atiqps,:fhey've been includea‘in

our proposal.

1} In your opinion would there be any migra-

R e a5 PR it 2 Gy o e TR e S e L T
TR ” AR £ s R SR I S B e BT #
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tion of gas from the storage area into the wellbore of any
well drilled outside the unit outline or the fault 2zone

shown on the north side of the structure?

iy

; f A No, I don't believe there would be.
0. Please elaborate on that,
- A Well, as I said previously, it is bhelieved

that the zero contour interval that is shown by the Isopachou
map a‘nd‘ inClpded 'unde_r Exhibit Four, is the limit of et ef-
fective gas pay at original reservoir conditiohs, and it will]
be so when this reseryoff is repressured to originél reser--
voir conc’!i,tibn, and ﬁherefore, the unit oﬁtline_ that we re-
quest, which is located from one-~half to one mile outward

from that zero Isopach interval will contain any stored gas

o

at Washington Ranch Field and should precliide any horizontal

migration outside this unit boundary.

0. " How many injecti_on-—withcérawal wells do_es
El Paso propose to drill in this -- in Washington‘R}an_;ch pro-
’}je‘yct area?

A, Well, ﬁhere. z;re presently ten we}ls’ pro-
ducing at ,.Washi.ngtonuRan,ch_y and El "Pa,so‘ intends to use six of
th‘ese ex'i,st’i‘ng wells for injection-withdrawal purposés._ Ve
will utilize four of the remainipg wells a,s‘o'bserva_‘i:’ion
wélls and drill seventeen add‘ition'él injection~withdrawal

wells, all of which are shown on Exhibits Three and Four,

L3

and'théy are more fuilyéé‘scribed by Exhibit Five,swhich

R AR R L ; : C . T s
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/‘\1 1 identifies each well by its unit designation under its sec-
2 tion and township and range order.
3 0. Now the well locations which are shown on
4 Exhibit Five are tentative locations, is that correct?
L 5 ~ A. That is correct,
_ 4‘ -f ‘ 6 0. | In the event there are topographic or
" 7 geﬁo‘logic‘ conditions which should be- present that would render ’ .
”’ : ‘ 8 any location shown on this exhibit to be less adviseable than
= “ a : 9 some alternative location, or should we desire to di'iil ad- K
gggg 10 _ ditionél injection-withdrawal or observation wells, would
%: ;g n you recommend that we be permitted to chang}e a well location
1~ e . .
g* . f\‘/ ggég S 12 ox '»add a well location by notification of the Secretary- .
= gggg 13 Director of the Commission by letter with a copy thereof to
. GE3 " the appropriate district office of the Commission ,aﬁd the : S
: % : e Albuguergue bffice of the USGS? i j
‘ 16 A Yes, I would.
: 17 0. How many wells does El Paso intend to core :
- ‘ 18 while drilling these seventeen injection-withdrawal wells? *
19 A E1l Paso intends t0‘cbre“three weiAléL/'s_»while
27 S 20 in the process of d‘rilling seves;teeh “iriject'ionewitﬁdr‘awal
ey o o wells. And the wells which are proposed for coring aré
= 2} jisted and the type analysis which are intendea" to be con- o
2 O = duct_eci on ‘Vthek cores are more fully explained by ‘)Exl;'xibit Six, : Ly ‘f o
f -~ k. ] : Q. What type of wireline or electri‘cal; 'lqgsk | _:f
* ! surveys. dées El Paso intend to run ;bn these seventeen wéll-s R
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~which we -- which are proposed to ke
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Arilled?

jbe

S e Sizgtrical.log program is also de-
tailed and outlined by our Exhibit Six of this proceeding.

The coring program that we recommend, like I say, it does

show on this Exhibit Six. We intend to have full diameter

cores that will cover the entire Morrow producing interval,
inéluding 100 feet above and below this clastics intefﬁal
that we're suggesting here, and we wouid suggest -- we
would like and intend to run the conventional porosity,
permeability, and residual fluid saturation determinations -
on these cores. *

The‘electrical logs ﬁhat we would ruﬁ heré
would be Schlumberger Dﬁal Injectibn Spherically Focused
1og, whicﬂ would include an SP and gamma ray curve; a
Schlumberger Formation Density - Compeﬁsated Neutron Log,
and also a Schiumberger Sonic Log. ‘

That would be the core and the logs that
we intend to run. ' A\

0. I believe yoalve prepared one additional
exhibit, have you not, for preééntation in the casé?

A . Yes, sir. This is)ExhibiE“S;;en, and it's
a cross seétion that graphically illusﬁrates thé structure
reiiéf;of the fiéldvand the relative position of the storage

zone to the top and bottom of the Morrow Clastics producing

intervél. “This -- it shows the dixectioﬁu~—'this cross
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'seééiéhyﬁékéé bnwiﬁé‘Cross séétiéh; iﬁ‘fﬁﬂébbasicaiiy frbﬁ
north to south to southeast there.

MR. NUTTER: Now the discovexry well is on
heré, isn't it?

A Yes, sir, I believe it is. It's the third
well from the left, Mr. Nutter,

MR. NUTTER: Okay, so the red area there
that's outlined on this cross section, would be what area
on Exhibit Two, your log of the well?

A Okay, thaﬁ would be -~ that would cover
the interval from approximately 6784 to the bottom, to the
’bottdm of the Morrow Clastics, as indicated on this exhibit.

MR, NUTTER: So you would be actually
l S£oring in the discovery well in the lower one~third of
M;%éﬁéwnofrow‘prbéuciﬁg interval.

That is correct, yes, sir., It would be,

MR. NUTTER: Okay.

I note ﬁhat'only a portion of the Morrow -

fou indicate i significahce of thatd
that's éoloredwred as contrasted as‘contrasﬁed with
nder of the Morrow interval? |
A Well, this is the méin‘—— in othei words,
that is included in this red band, is where the

fective gas pay is depicted on this Isopach map. This

P4
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is the main gas producing benches, or bench, on this field.

2 0. But we propose that 100 feet below the top

3 of the Morrow and 100 feet below the bottom of the Morrow,

- 4 all that interval intervening would be the storage area.
o  ' : 5 A That's right, we would request that the
. e 8 entire top and -- the entire Morrow interval be included in
. L 7 our storage project, and that would include, Mr., Examiner,
I “”7“i 8 100 feet above the top, as we show it there on this cross
T T-ﬁf , 9 section, and 100 feet below, or downward, from the base Qf B ; f‘ E
: ofs. ’ L ‘ ' 1
3 g i 10 this thing.
! - Eé 1 . o .
R gtag. 0. With respect to the operation of the
: ,‘3 = 323 12 .
| g § ;5 storage project, what's theéerproposéd maximum storagc’.capacity ]
- —wZg ~
: f > g 8% 13 ' . '
- :<;" Egé of the project? ’ ‘
ny3 1 |

A Well, the maximum capacity, like when we
£ill it back up, would be 68.6 billion and 47.6 billion
cubic feet of this would be working gas, and 21 billion

cubic feet would be cushion gas.

0 Based on proposed injection-withdrawal

wells and taking into account the facilities which we pro-

- pose to install, what would be the maximum capacity injectiof

and maximum capacity withdrawal rate?

A Inltlally a max1mum 1n3ect10n capac1ty

pi

o

iull be approx:Lmately 505 million cublc feet per day 1nto

these 23 J.n';ect.uon wells, 1njectlon—w1thdrawal wells. And
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would be approximately 400 million cubic feet per day; how-

ever, dehydration and facilities would limit this withdrawal

rate to about 400 MMCF per day.

0. Let's see, you said the maximum withdrawal

rate, diad you\ mean to say that it would be 49)] million cubic

feet per day?

a Yes, sir, T thought that's what T said.
MR. NUTTER: No, you said 400 million
withdrawal,

A Well, it's 491, 1 beg your pardon.

-

£3
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MR. NUTTER: 491 withdrawal --

Yes, sir.

MR, NQTTER: And ‘after dehydration ang

L
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shrinkage, it would be dewn to 480 diiiliion.
A 400, yes, sir, I'm sorry I made that --

Q Wwhat is the date by which E1 Paso I{Opes to

have the project in service?

A Well, given timely regulatory approvals,

it is planned that thé field will be available for with-

- drawais during the *81-'82 winter heating seaseon, 1981-

1982,

Does El Paso propose to mei:er gas injected
Yes, We would meter this gas, and this

v

_done on an individual well -- by an ihdividual well:

NI N g A et b Yty
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N -~ ) . . " -
‘ R basis, and would include injected volumes and volumes with-
| “ 2 | drawn. i ¥
‘ 3 ) ) And you would propose, of course, that E1l
4 Paso would file the reports as required by the rules of the
5 Commission --
X 6 A Yes, sir.
T o 7 » 0 -~ with respect to those quantities?
’ 8 \ A That's correct.

0 . Mr. Ludwick, in your opinion would the

granting of E1l Paso's application in this cause result in

waste or.the violation-of correlative rights?

inxico 87801

A .NO[ it surely would not.

Blanca (505) 4712443

0. Were Exhibits Two through Seven prepared

SALLY WALTON BOYD
CERTIFIED SHORTHAND REPOATER
Santa Pe, New

31020Plaxa

by you or under your supervision or direction?
A Yes, they were.

MR, BURLESON: Mr. Examijer, I move the .

receipt into evidence of Exhibits Two through Seven.

MR. NUTTER: E1 Paso Exhibits Two through

Seven will be admitted in evidence.

CROSS EXAMINATION

BY MR. NUTTER:
[ '~ Mr. Ludwick, you said that you would re-

pressure the reservoir to achieve what total cubic feet of

—Q&Sjin élécé?
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L We'd take it back to originai conditions,

and that would put 68.6 billion cubic feet,

0. And of that 46.6 would be working gas and

21 billion would be a cushion?

Yes, sir, 47.6 would be working gas,

47.

21 wonld be cushion gas, yes, sir.

Now, are all of these wells in this reser-

voir completed within the Morrow interval that is the equi-

vdalent to your red section on cross ‘ection'Seven?

A, Most of them are. There have been one or

two that did perforate outside of the interval, Mr. Nutter.

Will those intervals be squeezed?
Yes, sir, we would Ao’ 7GIK OL that

L we have this zone open,

And only this zone?

Yes, sir, we would go into that zone,
o Uh-huh. Now, of these wells on Exhihit
Number Four, Mr. Ludwick, the triangular wells, the notation

ndrawal wells, but those

are all existing wells; is that correct?

A - Yes, sir, the wells that are shown by the

9 . ‘
triangles, they are at this time producing gas, yes, sir.

And thdse'ameF&umells, those are the six wells that we would

cbnvext == by the triangles,vthey are at.this time producing
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Ty ‘ iﬁ gas, ves, sir,
2 And those are the wells, those are the
3 six wells that we woulg convert or use ag injection~with-

4 drawal wells.

located in the north half of 27, the west half of 35, the
west half of Section 2, ang then that existing well in the
east half of Section 4, is that correct?

A That is correct, yes, sir.

2462
[ 2

508) 471
Mexlgo 8759

0} And all those other wells that are dots

AND REPORTER

{{

with circles around them, are wells that you will drilil?

Plaza Blanc,
_ Santa Fo, New

|

A That is correct, yes, sir,

SALLY WALTON 80YD
CERTIFIED SHORTH

[ 121}

| N
0 . Okay. l

MR. NUTTER: Are there any further quest101

of Mr. Ludwick? pe may be excused.

MR. BURLESON: g1 Paso calls John A. Disch.

N

JOHN H. DISCH

being calleqa as a witness ang having been duly sworn upon

his oath; testified as fbllows, to~-wit:

DIRECT EXAMINATION

':QI‘MR,vBURLESON:

Would You please state your name
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woi raside?

A My name is John A. Disch. I reside in El
" Paco, Texas.

0 By whom are you employed and in what
capacity?

2 I'm employed by El Paso Exploration Com-

pany, which is a subsidiary of El Paso Nétural Gas Company,

and I am the Supervisor Drilling Engineer.

0. Have you previously testified before>the'N
Division at a previous hearing as a petroleum engincer?

3 Yes, sir. The last time was in May, 1977.

0 - Are you aware of El Paso's application in

this -- in this case?

A '  xgs, I am.

0. Wéfe you’qﬁaiifiea as an expert witneés
in the field of petroleum engineering the last time you
testified?

A Yes, sir.

MR, BURLESON: Mr. Examiner, are the wit-

ness' qualifications acceptable?

MR. NUTTER: Yes, sir, they are.

0 C. Wil you<genera11y describe-what‘drilling

. operations El Paéo proposes to conduct in its Washington

Ranch Storage Project?

A We propose drilling 17 new withdraﬁal-

O A A S 8 T e o oSt ;;.g,:‘,_—;; e A

vy
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injection wells. 1In addition, we bPropose using 6 of the

existing 10 wells as withdrawal-injection wells, and the othe

4 as observation wells.

0. Have you prepared, or caused to be Prepared
a diagram depicting the proposed casing and drilling plan

for the proposed withdrawal—injection wells?

A -Yes, I have.

0 ' What have you used in the preparation of

this exhibit?

——

A This is my own well design based c¢n the

geology of the area and applicable rules and regulations of

the New Mexico 0il Conservation Division.

0 Now this exhibit is labeled Exhibit Number

Eight, is that correct?
A Yes. ‘

0. Would you please explain this exhibit for

the Examiner?
A As the eXhlblt shows, the withdrawal-

injection wells will be fIUld drilled to the surface shoe

depth, ‘9- -5/8ths surface pipe would be set at approx1mate1y

P

800 feet through all fresh water bear1 ng f,rmatiuns, and

300 feec'lnto the Upper Delaware Mountain Group and cemented

to surface.

’

This" surface casing shoe is approxlmately

300 feet below the lowest fresh.water sand,

1

el S iy e ey

T A s cganm cae e o
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.. tacted by ¢

‘thgxe is cost to consider, Larger tubing and a packer to
~ handle our gas volumes would increase the cost per well as

~wnch':as $18,000.

.
e
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The producﬁion casing hole will be fluid
drilled to total depth and 7-in§h-casing will 5e run and sép
at total depth of approximately 7050 feet, and cemented with
a cement top approximately 1500 feet above the shoe,

The Moxrrow zone will then be jet perforated

and tubing landed in min-perforations,

Q. Now, Exhibit Number Eight shows the averagd
withdrawal-injection well, that's correct, is it not?

A ~ Yes, sir. |

0. I notice that it's labeled proposed new
1-W Well, which I assume means l‘wiﬁhdraéal well, but you're
saying . it also represents an injection well that would be‘

used for both purposes?

A Withdrawal-injection or injection-withdrawa

0. I notice that your proposed well dées not

include a packer, is this correct?

A ~ In my opinion, a packer can serve no-use-

ful purpose. We do not expect any corrosion. ‘he gas is

bipeline quality gas. "All freéh wéter zones are well pro-

asinag and cement.  Using annular flow along with

tubing flow, we can operate the well more efficiently. Also

you plan to

1.

‘o  Mr. Disch, you indicated that

Y

25

N
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use annular withdrawal—injection dperat' would ybu“plea_s,
expiéin that?

in jection will

A, Yes, this annuluys

would be an excellent .
way to monitor for {eaks,

0. In your OPinion woulg annular injection-
withdrawal endanger fresp water sources?
A ‘No, sir,

and cémenting Program,

quately protecteq, '

Q . Is the production casing you Propose suf-

ficient to withstand any Pressures which You would expect to

encounter?

The production

with a burst Pressure of 436¢
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confining strata?
Ae . YCS L]
0 In your opinion will your cementing pro-

gram assvre that there is no migration of injected gas above

~or below the injection zone?

A Yes.

0. Have you reviewed data relating to the

4ékiéting”wélis drilled ﬁhrbugh the Morrow formation within

this unit area to determine if remedial work should be done
wi%h respect to these wells?

A . Yes, i have.

0 Is it your opinion that remedial work
should@ be done?

A No, the well records indicate that the
wells are in ‘adequate condition fér our g%oposed operation,

/

so we do not anticipate any workovers at this time,

-

MR. NUTTER: Now, are you referring to the

that you're going to be using as well as all the other

in this area?
A Yes, sir.

MR. NUDTER. - Vou'wc

>

including these old wells that are PsA, and they all look

A Yes, sir, I reviewed all of them, I've

4

“also discussed with each individual operator,
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MR. NUTTER: Well now, Mr, Disch, I notice
on this Exhibit Number Four, I'v_e marked my observation
wells here, looks like all of the existing wellé»that are in
there now, will either be used for injection-withdrawal or
observation with the exeption of 1_:;yhat well that's in the
southeast quarter of Section 28, “What would be the status
of it, or has this been plugged?

A That's a -- one momeh‘t, let me get‘ Iﬁy
reference map here. |

That well has been vprl’uggedwa‘n‘d abandoned.
It was the Cities Service Government ﬁJNo. 1.

MR. NUTTER: And then these two wells down
here >in 11 and 12 used to produce; they've both been Ps&Ad
aiso, havenit they? |

A " Yes, sir. The one in 11 was»if:he . M.
Huber Corporation - Superior 0il Company USA No. 1. The
one 4in‘ 12 1s the ’Superi‘or 0il Government i34 No. 1.

MR. NUTTER: Sb every well that ha;,sn'"t

beenplugged is_ gpving to be utilized by you in ‘some manner.
'MR. NUTTER:.

drilling.
Yes, sir.

“MR. NUTTER: Okay. Go ahead.

boyou propose to run cement bond logs on

e
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any or all of your withdrawal-injection wells s

the Federal Register on -- in Max

drilled?

A We will run a cement bond log on all the

new wells and on any well that will be reworked.

o Has your casing program been designed to

comply with the proposed‘EPA rules that were published in

- -

T

chh of 1979?

-

A - Yes,

0w

In your opinion do your proposed casing

- 2 . v

designs fully protectany ground water which may exist in

the Washington Ranch area?

A Yes, As I previously testified, the sur-

face casing will be set well below any fresh water bearing

formation and cemcnt;é\to surface.
In wy qpinion, this will adeguately pro-
tect ;ny fresh water formations.
Q , As-to any observation wells that ﬁay be
drilled, would they have. the same program as that indicated
in your Exhibit Eight?

A Any new observation wWells to be drilled, .

‘yes, would be the same as in this Exhibit'Eight.

o - But’you don't currently propose tc drill
‘néw cbservation wells?
Not at this time.

You have prepared another exhibit, have

RS N S R R
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Page 38
you not, Mr, Disch? ’ i
2 4 A Vaa, o sir, : b 3
: ; : i
3 Q. Would you please turn to that exhibit and
4 indicate what it -- what it shows?
5 ' A This is Exhibit Number Nine and it depicts
6 a typical completion of an existing producing well, ' o
7 §-5/8ths~inch casing was set in an 1ll-inch
. t : 8 { hole at 772 feet and cemented to surféce.
S 8 ' A 7-7/8ths-inch hole was drilled to 7070 ’
gg 33 10 feet and 5-1/2-inch casing was set at 7069 feet.
g8=s . ,
;;gg -on , Casing was cemented with 350 sacks with
S2=t¢
g ex ' o
#gg; 2 the cement top at 5240 feet by temperature survey. The
; ag . ’
» o g ~ L , .
:E-i' 13 - casing was perforated from 6833 feet to 6843 feet and from
2k 5 | |
nHe o . - , ;
8z 1 6221 feet to 6968 feet. 2-3/8ths-inch tubing was run and Lo N
1'\5' the p?-xer was set at 6787 feet. _ . ; S
,m E 0 In the event anather hy:ﬂrocarhoﬁ-bearing ” r
17

formation were encountered, would your casing program pro-

tect that formation?

A Yes.

0 Do the two exhibits which you have'pré—

b A S 5 85 0, < L

~sented ‘re‘pr:esent the program for which El1 Paso seeks Com-

migsion: appr'éval today?

) N Yes, sir. E1 Paso would like Commission

) L,li for this proposed program and an express Commission

t this proposed program will adequately protect
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any aquifers in the area against contamination,

Q What plugglng operations do you oropose

with regard to any existing plugged well in the area? -

A As stated Previously,

the well records of all plugged wells in the area. I have

also contacted each operator who had a plugqed well in the

area. After 1nterv1ew1ng the operators and searchvng the

well records,

and abandoned 10 plans to re—enter any of the

wells at this.

0 Do you have anything further you would

like to present in this case?

A

drills to a formation deeper than our storage zone within

-the unit boundary, thas the operator be required to set a

Séparate or an extra string of ﬂ351ng to a p01nt of 100 feet

below our storage zone and cement that string with enough

cement to bying the cement top 1500° feet above the casing

shoe,

[

I have reviewed a1}

Second, I propose we name the wells as

follows: As an example, Washington Ranch Wi No. 8, meanlng

w1thdrawal—1n3ectlon well No, 8, and Washlngton Ranch‘O No.

meanlng observation well No, 2

s

*

Do you have any recommendation with respect







could be issued here on'ope'rayt‘i'ng this brojeét?

Page 4
B "/..\ 1
! proposed rules for operation of this project or for drilling
e R _2 4 and the casing of wells in it? , , -
a . ST T
3 A Yes, sir. I do not have it with me, but
i 4 we do have a drilling program, and that is more of an in-
5 house information, but there's nothing privileged about it
N 6 and we'll be certainly glad to send you a copy.
7 0. . Well, I don't think that's exactly what
-7 N 8 I was talking about. I'm talking about proposed rules re-
S _ 9 garding acreage dedication and well locations, c’asying and
: - o ) [=] ] 3—( ' N
T ; sgf; 10_ cementing of wells that are -- that may be drilled by other
g f ot B4 1 : ' :'
1 ‘%‘?‘-" operators to beleow the storage zone, et cetera. -
e = E S 12 ’ o !
’ ‘i ;§j:§ You haven't prepared written rules? f
w Ay f
| > O g 13 o
; jgéf' A No, sir, we have not.
T 35 .
o " MR. NUTTER: Mr, Burleson, can you prepare .
written rules that we might incorporate in any order that ‘1
: 16 ' ‘ 31

MR. BURLESON: Yes, sir, we'd be happy to

NUTTER: Okay, thank you.

BURLESON: What time frame would you

MR. NUTTER: Well, it depends on how fast

you‘ want your order. You can take your time, if you want to

.

MR. BURLESON: We'll get that to you as

‘soon as possible.
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MR. NUTTER: Are there any other questibns
of Mr. Disch?

Oh, Mr. Disch, you mentioned that with-
‘drawals would be made through the annulus and through the
tubing. Would injection also be made simultaneously through

the tubing and the annulus?

A Yes, sir,

Q What then is the purpose of running the
‘tUbing? ;

A We feel there are several reasons. For

example, if we ever have tq kill one of the we 115,'tﬁe
kMorro& formation being a very fiuid, sensitive formation, if
you have tubing in the hole you have much less pump time
against the formation if you. pump fluid down the tubing or
through the annulus and bled it through the casing,

That's the main purpose.

Another purpose will be, we'll be periodi~
cally running a bottom hole pressure boﬁbs, that type of
thing, and it's a lot easier to fish out a bomb in 2-3/8ths
or 2-7/8ths tubing than it is out of 7-inch. |

0 So this is -- fhe purpose of the tubing
is just strictly for mechanical operation.

A Yes, sir.

Q0 And other than withdrawal and injection

times?
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A Yes, sir.

MR. NUTTER: Are there any other questions

Disch? He may be excused.

Do you have anything further, Mr. Burleson?

MR, BURLESON: No, sir.

MR. NUTTER: Does anyone have anything

they wish to offer in Case Number 67037?

We'll take the case under advisement

ot

(Hearing concluded,}

AN e N 8 B AT L e
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I, SALLY W, BOYD, a Court Reporter, DO HEREBY
e foregoing and attached Transcript of the
0Oil Conservation Division was reported

nscript is a fv11, true, and correct

prepared by me to the pbest of my

o taken at the time of the hearing.
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THI HEARING
CALLED BY THE OIL COVSERVATION

ST AT .
cong '“LR.&uui

CASE NO, 6703
Order No, R~6175

APPLICATION OF EL PASO NATURAL
GAS COMPANY FOR UNDERGROUND GAS
STORAGE, EDDY COUNTY, NEW MEXICO..

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9 a.m. on Qctobhar 17,

t
1979, at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

| NOW, on this day of NHovember, 1979, the Division
Director, having consggered the testimony, the record, and the
yrecommendations of the Examiner, and being fully advised in the

premises.
FINDS:

(L) Thet fiue public notice having been given as required
by:law, the Division has jurisdiction of this cause and the

subject matter thereof.

(2) <That ‘the awzlicant, 31 Pasc Natural Gas Company, pro-
poses the establistusgnt of an underground gas storage project
in Eddy County, New Mexico, to be known as the Washington Ranch

Gas Storage Projecn

(3) That the applicant has conducted geclogical and engi-
neering studies to confirm the existence -and areal extent of a
geological structure underlying all or portions of Sections 21,
22, 23,26, ?7 28, 22, 32, 33, 34, 35 and 36, Township 25 :
South, Rangeé - '4 East, NMPM, and all or portions of Sections 1,
2, 3, 4, 5, 9, 10, 1;, 12, 13, and 14, Township 26 South, Range
24 East, NMPM, and all or portions of Sections 6, 7, and 18, :
Township 26 South, Range 25 Last, NMMPM, Eddy County, New Mexico,
and to determine the suitability of said structure for the

underground storage of natural gas.

(4) That gas storage within said sgtructure would be in
the Pennsylvanian Morrow formation and contained within the

o s P A A T S e AL b 1
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Morrow Clastics intexval.

(5)° That the aforesaid vertical interval of the Morrow

il formation beneath the followina described lands:

EDDY COUNTY, NEW MEXICO
TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM
Section 273 ALl
Section 28s S/2
Section 33: /2
Section 34: All
Section 35: W/2

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM
Section 2% Vi/ 2
Section 3% All
Section 43 E/2
Section 11l: All
Section 123 N/2

is a gas reservoir in New Mexico, having been created and de-
fined by the Division as the Washington Ranch-Morrow Gas Pool
by Division Order No.. R=4279, effective April 1, 1972, and

.subsequently extended by Orders Nos. R=~4377, R-4437, R-4734,

and R—4782, the last dated June l, 1974.

(6) That said Washington Ranch~Morrow Gas Pool is essen-~
tially depleted of native natural gas.

(7) That the applicant proposes to convert some 4 presently
producing wells into observation wells on the outer flanks of

‘the gas storage structure to permit the detection of any migra-

tion away from the project of gas placed in storage.

(8) That the applicant propoaes to convert 6 pfesently

v Aremd vre c_v‘11 e debn dhndamidAam Jesd 81w 1 -1
L A \a -iayg ke b e BE N  dedd | W ANy wu.ulbu&unu& HG-L.LBO

(9) That the applicant proposes to drill and ccnglete
some 17 injection/withdrawal wells in the proposed ga- storage

project.

(10) That the location of the iﬁjection/withdrawal wells
to be drilled is proposed as follows: .
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TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Unit M ~ Section 27
UnaL O SwcLiun <7
Unit A Section 33
Unit P Section 33
Unit B Section 34
Unit D section 34
Unit E Section 34
Unit G Section 34
Unit L Section 34
Unit M Sastion 34
Unit N Section 34

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

(A)

(C}

(D)

“Unit A Section 4
S Unit C “Baction 3
- Unit D Section 3
Unit B Section 3
Unit K Section 3
Unit L Section 3

. {11} That the applicant proposes to drill and complete
the aforesaid injection/withdrawal wells as follows:

Set 9 5/8-~inch surface casing approximately
300 feet into the Upper Mountailn Delaware
Group at a depth of approximately 800 feet
and circulate cement to the surface;

Drill to total depth of approximateiy 7,050
feet and set 7-inch casing and cement to
approximately 1,500 feet above the casing

Perforate the casing cpposite the Morrow zone,

Land 2 7/8-inch tubing at approximately 6,970
feet.

(12) That the above casing and cementing programs are
adequate and should afford ample protection against loss of gas
while being injected, withdrawn, or held in storage, and will
provide good and sufficient prctection against contamination
of ground waters.,
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(L3) That the proposed El Pasc Natural Gas Company Washing-

ton Ranch Gas Storage ProjecL is in the interest of conservation,

» e

will not couns wasbs; will not ImpSir Corislialive righus

:;ana should be approved, providedx

(A) The following described area would be known as

the Washington Ranch Gas Storage Project Areas

TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Section 21: S/2

Section 22: 8/2

Ssection 23s 8wW/4

Section 26: ¥/2 and
Sections 27 and 28 .
Section 29: E/2 DR
Section 323 E5/2 s

Sections 33, 34, anﬂ

Section 361

2512

SwW/4

All.

(B)

Section 8.

TOWNSHIP 26 SOUTH, RANGE 24 EAST, HMPM "
Sections 1 through 43 All
Section 53 NE/4

M/? anA oo /A

Sections 140, 11, anduzsz
Section 133 N/2
Section 14: N/2

All

TOWNSHIP 26 SOUTH, RANGE 25 EAST, NMPM

Section 6:  Sw/4
Section 73 W/2
Section 183 NW/4

The following described area would be known as
the Active Area of the Washinaton Ranch Gas

Storage Projects

TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Section 21: §/2
Section 22: §8/2
Section 23: . SswW/4

Section 26:
Sections 27

W/2 and SE/4

and 28:

All

i et Sk A e

Sections 33, 34, and 35: All

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM
Sectione I through 43 ALl

Section 93 N/2 and SE/4

Sections 10, 11, and 12:

All

P A
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(C} That the Division’s rules and regulations
governing well locations, acreage dedication,
and the production of natural gas from gas

_mreservoirs ghould not be applicable to wells

url-an lll lllzx

J-UL:C\L(':U. “-l.'_ll-‘-ll \.AA\.- AL ive Ar

Washington Ranch Gas Storage Project as des~-
cribed in (12) (B) above;

(D) That an administrative procedure for approval
of amended locations for injection/withdrawal
wells and observation wells or for the dril-
ling of additional wells at locations within
the Active Area of the Washington Ranch Gas
Storage Project as described in (12) (B)
above should be established;

(E) That any well drilled within the Washington
Ranch Gas Storage Project Area as described
in (12) (A) above but outside the Active Area
of the VWashington Ranch Gas Storage Project
as described in (12) (B) above

((1))'Wou1d be located according to the General
Rules of the DiviSion, and :

((2)) would be cased and cemented in such a
»manner as to protect the Morrow gas
storage zone,.- .

(F) That the applicant should file injection/
withdrawal reports monthly with the Division. ‘

IT :IS THEREFORE ORDERED:

is herebky authorized to establish its Washington Ranch Gas
Storage Froject by the injection into and withdrawal from the
Morrow formation of natural gas in the following described area
in Eddy County, New Mexicos -

TOWNEHIP 25 SOUTH, RANGE 24 EAST, NMPM
Bection 21y §5/2

Section 22: S/2

Section 23: SW/4.

Section 26r W/2 and SE/4

Sections 27 and 283 All

.Saction 29: E/2

Section 32: E/2

Sections 33, 34, and 35: All

Section 3631 SW/4

Ty

(1) That the applicant herein, E1l Paso Natural Gas Company,
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Oorder No. R=6175

6703

TOWNSHIP 26

SOUTH, RANGL 24 EAST, NMPM

Sectiong 1 t
Section 53
gection 93
sections 10,

Bection 13:

section 143

TOWNSHIP 26

hrough 4: 'All
NE/4

N/2 and SE/4

11, and 12: All
N/2

N/2

SOUTH, RANGE 25 EAST, NMPM

fection 61
Section 713
Section 18:

SW/4
/2

NW/4

(2) That said arex shall be known as the El Paso Natural
Gas Company washington Ranch Gas Storage Project,

that the applicant ‘is hereby authorized to drill,

(3)
- complete, and operate gas storage injection/withdrawal wells
at the following locations:
TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

unit M Section 27

Unit O gection 27

Unit A Section 33
e~ Unit P Section 33

Unit B Section 34

Unit D Section 34

Unit E Section 34

Unit C Section 34

Unit L Section 34

Unit M section 34

Unit N Section 34

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

(4)

- Undt A Section 4
Unit C 8ection 3
Unit D "Section 3
Unit E section 3
Unit K Section 3
Unit L Section 3

‘That tha'applicant is hereby authorized to utilize

the following presently existing Morrow gas wells as gas
storage injection/withdrawal wellss '
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TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Cities Service Gov't. M #2, Unit N, Section 27
Black River Cities Fed. $3, Unit I, Section 33
Black River Cities Fed. #1, Unit F, Section 34
Black River Cities Fed. $#2, Unit J, Section 34

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

Black River Cities 3 Fed. #1, Unit F, Section 3
Black River Cities 3 Fed. $§2, Unit G, Section 3

(5) That the applicant is hereby authorlzed to utilize
the following existing Morrow gas wells as gas storage obser~
vation wells:

TOWNSHIP 25 SOUTH, RANGE 24 EASTlfNMPM

Cities Service Gov't. M M #3, Unit G, Section 27
Black River Cities E Fed. #1, Unit E, Section 35

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

Rla k River Miller Com #1, Unit 4L, Section 2
Black River BR4 Fed. #1, Unit H, Section 4

(6) That should topographic or geologic conditions render
any well location described in Orders Nos. (3), (4), and (5)
above less advisable than an alternative location, or if any
additional injection/withdrawal well or observation well ‘is
deemed necessary, the applicant shall notify the Division

‘Director of such fact by letter, and shall by copies thereof

also notify the Artesia District Office of the Division and
the Roswell, New Mexico, Office of the United States Geological
survey.

. (7) That the applicant shall file monthly Division Form
C-131, Monthly Gas Storage Report, covering Operations of the
subject gas storage project.

(8) That the applicant shall notify the Division immedi-
ately of any evidence of leakage of gas from the gas storage
project, or of any evidence of contamination of ground waters
as the result of cperations in the gas storage project.

(9) That should any operator drill a well to a formation
deeper than the Morrow storage zone within the boundary of the
Washington Ranch Gas Storage Project as described in Order

T A v s $r i <
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No. (1) above, the following special drilling and casing re-
quirements shall be observed:

(A) Elther water or drilling mud shall be utilized
as the circulating medium while drilling
through the Morrow formationj;

(B) A separats, or extra, casing string shall be
-get at a point one hundred (100) feet below
the base of the Morrow Clastics as found at
a log depth of 6864 feet on the Schlumberger
Gamma Ray=-Sonic log of the Black River Cities
Federal Well No. 1 located in Unit F of Sec~
tion 34, Township 25 South, Range 24 East,
NMPM, EA&dy County, New Mexicoj

(C) The casing shall be cemented with enough
cement to cause cement to be placed behind
the pipe from the casing shoe to a point
1,500 feet above the casing shoe,

(10) That the following described area shall be known as
the Active Arsa of the Washington Ranch Storage Projects:

TOWNSHIP 25 SQUTII, RANGE 24 EAST, NMPM
Section 21y 572 -
- Section 223 8/2
Section 23: SW/4
Section 26t W/2 and SE/4
Sections 27 and 28: All
Sections 33, 34, and 353 All

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM
Sections 1 through 431 ALl

Section 9: N/2 and 88/4 ,

Sections 10, 11, and 12 All

(11) That the Rules and Regulations of the Division per-
taining to gas well locations, acreage dedication, and normal
gas production practices shall not apply to the subiect dctive
gas storage project as described in Ordex No. (10) above 80
long as waste does not result from such inapplication.

(12) Any well to be drilled withintthe washington Ranch
Gas Storage Project Area as described in Orxder No. (1) above
but at a-location not included in the Active Area of the .
washington Ranch Gas Storage Project as described in Order
No. (10) shall be located according to the General Rules and
Regulations of the Division. .

>
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BRUCGE KING
GOVERWOR

LARAY KEHOE
SECAETARY

| STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

POST OFFICE BOX 2068

STATE LANG/ OFFICE DUILDING

GANTA FE, NEW MEXICO 87504
(505) 827-2434

Novemnber 6, 1979

g Re: CASE NO. 6703
My David Burleson ORDER NO. R=
Attorney : '
Rl Paso Natural Gas Company
P. O. BoOX 1492 ‘ Applicant:
El1 Paso, Texas 79978

o El,PéSQvNatural Gas Company

Dear Sir: : o

Enclosed nerewith are two copies of the above-referenced
Divisicn order recently entered in the subject case.

JDR/fd

copy of order also sent to:

Hobbs OCD___X
Artesia OCD__ X

e —————

. Aztec oCD

Other Owen Lopez
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MATURAL GAS
EXPLORATION V3
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Washington Ranch Morrow Gas
Showing Location of Wel
Producing Status,
and Completed for
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LS AR
EYIRR

pres

s -
PSR Y
PPV

Storage Project,

1s Currently Producing, their Future
and Wells Proposed to pe Drilled

Gas Injection-Withdrawal Purposes

T-25-S R-24-E

T-26-S R-24-E

CODE: 1.

Presently Producing (10)

M~ oy

Well will be
2. Well will be

Location of Wélls to be

Unit Code

Section
2gLtion

27
27
33
34

.34
35

D e SR Y

utilized as an injection-withdrawal well, 3

ﬁ D
used as an observation well.‘ : : ’ '

Drilled (17)

T-25-S R-24-E
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. NNOCC Case 6703
3

. Exhdbit ¢
Proposed Corin and Electrical Log Program
__}_\E_\_\_\Lﬁ
For

B Washington Ranch Gas Storage Project
Coring Program

‘ U — - . — .....}; . . 3
These will he full—«-di*mei:éi‘fcores, and cover the entire Morrow pro-

“ducing interval including 100 feet of section above ang below the Morrow
Clastics interval, as more fully described in Ej Paso's proposed Washington

Ranch "gGag Storage Interval . »

Analyses suggested to be run on - thess coves would include conventional
orosity, pPermeability apg residual flyjqg Saturation determinations.

N

The location of wells which are recommended for coring are:

Unit Sec  TWP Range

0 27 ¢ 25 24
L 34 25 24
K 3 26 24

Each wel] drilled wil} have the following eléctrical surveys wrun:

(1) Schlumberger Dua) Induction Sphei'ically Focused Log with
Spontaneous Potential (SP) and Gamma Ray curves,

(2) Schlumberger Formation Density - Comp’ensatedi'Neutron Log
(FDC - CNL):, :

(3) Schlumberger Sonic Log (BHC).
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EI Pas NATURAL GAS . 0.BOX 1492
O COMPANY EL PASO, TEXAS 79978
PHONE: 915-543-2600

DAVID 7. BURLESON PRINCIPAL COUNSEL /1 W

?p}ﬂ qoﬁ

October 30, 1979

State of New Mexico

Energy and Minerals Department
0il Conservation Division
P.0. Box 2088

Santa Fe, New Mexico 87501

AttehtiOn:' Mr. Daniel S. Nﬁtter

Re: Application of El Paso Natural Gas
Company ("El Paso") for Underground
Gas Storage, Eddy County, New México:

PraE— ~

Washington Ranch Gas Storage Project

Dear Mr. Nutter:

At - the hearing held on October 17, 1979, related to El Paso's
Washington Ranch Gas Storage Project, you requested that El Paso send
to you 1ts proposed field rules for the project area. Pursuant to that
request, El Paso proposes that the following special rules be implemented
in the Washington Ranch Gas Storage Project area by incorporating said
. rules into the Division's order in this case:

1.  Should topographic or ‘geologic conditions render any injection/
withdrawal well or observation well location less advisable than an
alternative locatlon, or if any additional injection/ withdrawal well or
observation well is deemed necessary, El Paso shall notify the Division-
Director of such fact by letter, and shall by copies thereof also notify
the Artesia District Office of the Division and the Roswell, New Mexico,
Office of the United States Geological Survey.

2, That any operator who drills a well to a formation deeper than
the Morrow Storage Interval withii the boundary of the Washington Ranch
Gas Storage Project Area should be subject to the following special
drilling and casing requirements:

A. PBither water or drilling mud should be required as the
circulating medium while drilling through the Morrow
Storage Interval; and

E FV.Q».J ™
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gtate of New Mexico ‘ October 30, 1979

A separate;“or extra, casing string should be set at 2
point one hundred (100) feet below the Morrovw Storage
Interval; and

The casing should be cemented with enough cement to cause
cement to be placed behind the pipe from the casing shoe
to a point 1,500 feet above the casing shoe.

3. That the following described area shall be known as the Active

Area of the Washington Ranch Ges Storage Project:

OWNSHIP 25 SOUTH RANGE 24 EAST, NMPM

TOWNSHIP 25 SOUIL, “2o= =

e e e R SRR R

‘Section 21: s/2

gection 2Z: S/2

Section 23t sW/4
Section 26: W/2 and SEf4
Section 27: All

Section 28: All

Section 33: A1l

gection 34: All

Section 35 All

e o {8 TS

TOWNSHIP 26 SOUTH, RANGE 24 FAST, NMPM
All
All
A1l

Section
Section
Section
Section
Section
Section
Section

O SN
ea as e o s

All

N/2 and SE/4
All )
All

gection 12: All

-
- O

s e e A A T e A e L

4. That the Rules and Regﬁlatioﬂs<of the Division pertaining to
gas well locations, acreage dedication, and normal gas production practices
shall not apply to the Active Area of the Washington Ranch Gas Storage
Project as described above so long as waste does mot result from such

inapplication.

e s

5. Any well to be drilledrwithin"the Washington Ranch Cas Storage
Project area but at 2 jocation not }ncluded in the Active Area of the
Washington Ranch Gas Storage Project shall be located according to the
General Rules and Regulations of the Division.

Very truly yours

o ) it D, Berkboen—

! g T ATION orASION
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MR, nuTenR. We'll calzx now Case 6703,

YR, LOPEZ: Owen M, Lopc,.‘ + With the Mont-

gomery Law Firm, Santa. Fe, New Mexico, appearing on Lalialfs

oL the applicant, and associated with me in the case is My,

David P. Burleson 0f the office of general counsel, El Paso

Natural Gag Company, El Paso, Texas, who will pPresent the

witnessges,

MR. NUTPER: And be rore you get started,

we'll take a fifteen minute recess.,

(Therecupon a recess was

taken.)

MR. NUTTER: The he,aring will come to order]
pieasé. X believe the record will show we had called Case
Number 6703 ang David Burleson ang Owen Lopuz have made
appearances in this case.

Would you proceed, please?

MR. BURLESON: " Yes, sir, we have three

witnesses who should be sworn.

(Witnesses sworn.}

MR, BU;RLE"‘SQN: I have a brief o“nning

statement » Please:;

w1




Y

SALLY WALTOM BOYD

CERTIFIED SHORTHAND REPORTER

3020Plaxa Blanca ($08) $71-246€2
Santa Fe, New Mexico 87801

10

- 15

)

8152 N

1
12
13

14

16
17
18

19

Page 4

' E). Paso Natural Gas Company proposes in thid
application to construct and operate certain gas injection

and withdrawal facilites so as to convert the Morrow forma-

tion underlying the Washington Ranch Morrow Gas Field in
Eddy County, Wew Mexion. to a gas storage reservoir.

This storaoe reservoir is proposed to be
utilized to store gas volumes which would otherwxse be avail-
able to E1l Paso's low priority east of California custoners.

This gas would then be used Lo protect the
requirements of El paso’s high priority east of California
custom

ra during periods of peak demand.

Assuming required authorizations are timely

obtained, it is anticipated injections could occur in the
summer of 1981 and withdrawals could occur during the winter:
heating season of 1981-1982.

El Paso's application snecifically seeks

' Commission approval pursuant to its authority under Section

65-3-11 o# the 0il and Gas Act of El Paso's proposed storage

operations and activities.

‘Secondly, E1l Paso seeks an express finding

that its proposed well completion program, to be hereinafter

A

described by one of the witnesses, wi]l protect. aquifers in

~;

the area of thebproposed storage project.

V?hirdly, 1 Paso seeks the adoptlon "of ap-

propriate‘field rﬁies consistent with ehe opevation of ‘the
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" Gas Company? o oo

proposed gas storage proiject.

That concludes the opening statement and

now we will turn to Mr. Isaacks.

RICHARD B. ISAACKS

being called as a witness and having been duly sworn upon his

oath, testified as follows, to-wit:

DIRECT EXAMINATION

BY MR. BURLESON:

0 v Would you please state your record ~- your

name for the record, please?

A My name 1s Richard Isaacks. I'm a staff

landman with the E1 Paso Exploration Company in El Paso,

Texas.

Q. where do you reside, please?
A . El Paso, Texas.
Q. By whom are you —~ you said you were em~

pioyed by El Paso Natural Gas.
A - El Paso Exploration Company.
‘ 0 El Paso Exploration, okay. what is the
_félationship between Ei Paso Exploration and El Paso Naturai

A El Paso Expiorétion Company is a wholly

owned subsidiary of the E1 Paso Natural Gas Company. °

i
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0. Have you previously testified before the
Division and had your credentials as a petroleum landman made

a matter of record?

A. Yes, I have.

MR. BURLESON: Mr. Examiner, are Mr. IsaackL
gqualifications as a petroleum landman acceptable?
MR. NUTTER: Yes, they are. Plzaase proceed
Q. What general catefories of land are in-
cluded in the proposed Washington Ranch Gas Storage Area?

A There's a total of 12,158 acres in the

storage area. The State of New Mexico lands comprise appro--
ximately 1082 acres, or 8.9 percent. The Federal lands com-
prise 85.93 ~- 8593 acres, or approximately 70.67 percent,
and the fee lands comprise 2483 acres, or 20.43 percent.

3 Have you prepared an exhibit wﬁich shows
the boundarQUof the proposed storage area-and.indiCates whicﬂ

lands are fee, state, or federally owned?

A Yes, I have. It is Exhibit Number One,
Q Are those lands indicated as State Lands
presently subject to oil and gas leases, storage, or other

agreements?

A s As of this date all of the State lands are
' subject to existing oil and gas leases. Of the 1082 State

acres, El Paso either owﬁs or controls 602 acres. E1l Paso

ﬁas made application to the Commissioner of'Puinc‘Lands for




605) 471-2442

#
\!

CERTIFIED SHORTHAND REPORTER

3020 Plaza Blanca

SALLY WALTON BOYD

8anta Fe, New Meoxics 87501

(-}

10

11

12

13

14

15

16

17

18

C 21

B R OB N

Page 1

a gag storage easement covering all the State lands within
the storage area, and the rights that will be granted to El
Paso under the easement will be subject to the existing oil
and gas leases, which cover the 480 acres that we don't own
but E1 Paso will be unable to enijoy our full rights under
the leased lands until those leases are expired.

0. Is there any production on the State of

New Mexico lands? Currently?

A, ~ Yes. At this time there is one well in

the Washington Ranch Morrow Field which has production allo-

cated to a State 0il and Gas Lease, and that's the Black
River Miller No. 2 Well in the southwest quartet of Section 2

And that's holding one State 0il and Gas Lease.

The lands thatvﬁl Paso does not own the
oil and gas leases on are non-producing and they're located
out on the edge of the storage area. They're located on the

edge of the structure as we have it mapped, and they're in~

~cluded in the storage area as a buffer.

Q Would yoﬂ describe those lands that you

are alluding to?

A Okay. The -~ all of these lands are in
wanship:ZS‘Soq;h, Range 24 Eaét; the é;st half of Sectiop
32-is owﬁed'by Southern ﬁhion Exploration Company. Also,

we don't own or control the southwest quarter of Section 36,

which I believe the record shows that's owned by Sterling J.
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1 Talley.

2 _ Q You mentioned the Miller No. 1 Well a
: 3 moment ago and said it was producing from State lands, and

4 I think you indicated that that was owned by Cities Sexrvice,

" ; 5 Black River, and Arapahoe. Do we have any arrangement with
6 those companies?
7 _ A Yes. ELl Paso has entered into an option

8 with the owners of the production from the Washington Ranch

9 Morrow Field, which-~a,re cities Service Company, Black River

: g g EE 10 Corporation, and‘Arépahoe Gas, Limited. tle 'have the option
E\ ggég n to «pgrchase all of their rights within the gas storage area
: !v §§§§ 12 upon El 2aéo gautting approval of regulatory bodies.
; gggg 13 3 What's ihe status of the Federal lands
w8z o within the boundary of the unit, proposed unit? .
s A : El faso has made an applicatioﬁ to the ;

16 Department of Interior through the United States Geological
7 Survey, for a gas storage agreement, which will grént El Pasag
18 the right to inject, store, and draw gas under Federal lands.

b The agreement is in the hands of the USGS Roswell Office at

2 this time. - It's my understanding that when they approve o @

’ . i I ~}JJ) :
= that agreement it will be sent to their Regional Office in / -
z Denver . and then sent to Washingtdn. :
= Q Do you have an estimated date by which this

- approval might be obtained from the USGS?

% | » ,

) A - No.

i
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Q Do you have any reason to believe that

2 there -~ that you will be unable to negotiate an agreement

31 with the USGS?

4 A No.

Q what about the State of New Mexico, the

s Commissioner of Public Lands? Do you believe that you will
7 be successful in.reaching agreement with the State?

8 A vYes. I haven't been given any reascn by

"

.‘9 the Commissione'r of Public Lands why they would not grant us

g%gé 10 a storage unit. |

§§§'§ " Q what's the status of the fee lands within

_;léé% 12 the boundary of the proposed project area?

:;gé: b A | El Paso has entered into gas storage lease

2Ez3 | g 9

@es " agreements with substantially all of the fee owners in the ;
1 storage area. We've taken storagezleases from both the z
e surface and mineral owners that will allow us to have ef- :
v fective control of the Morfow formation under the entire unit
® area. |
1@ Q . what's the total overall contrél byrﬁl é ;
207 paso of all acreage within the storage area? é
‘?1 A okay . At the present time,;andvupbn ap- é

.  ??V p:cvglipfipy9tagreements that I've just mentionedkwith the

= United States Geélbgidéi Surveyandthe —~ with the Commis- |
ff sionér of Public Lénds, El.?aso will own or control 55 per- 2
i i cent Of.the’State 1ands, 90 percent of the Federgl lands,
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and about 99 percent of the fee lands. These percentages
include Federal lands that we don't own but which ar¢ un-

leased and will be subject to the gas storage ayreement.

Overall, El Paso will own or control 89

percent of the total storage area.

Q Was Exhibit Number One prepared by you or

MR. BURLESON: Mr,. .Examiner, I move the
adnission into evidence of Exhibit Number One.

'/

MR. NUTTER: Exhibit One will be admitted

in evidence.

MR, BURLESON: This concludes our direct
examination of Mr. Isaacks and we tender him for any‘questionw

you might have.
CROSS EXAMINATION

0 gr. Isaacks, you mentioned of the State
leases that El1 Paso controlled ~- owned or controlled how
9any’acres?

d602kacre9j
~ 7 Tout of "1082?

Yes.

v«oﬁay" You mentioned the two leases in
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‘ ™ 1 ) .
- Sections 32 and 36 that belonged to Southern Union and Talley
e 2 | Are thoss the oculy (wo Siate Leases you GONn°t own or control? —
3 A, At this time that is correct.
n 41 Q So you do contrxol all of the State lands
- 6§ | in Section 2 and 4 and 57
| LE : L : A - mhat's corroct. .

0 Okay. Now, you mentioned that you own or

control 90 percent of the Federal lands. VWhere would thé

Federal 1ands be that you don't own or control?

A Okay. Ilet me talk about that other

percent, if you will. We are negotiating to purchase

$08) 4712442
Mexico 87501

other 10 percent. We have been told that those lands

going to be made available to us, but we just haven't

SALLY WALTON BOYD
CERTIFIED SHORTHAND REPORTER

3034 Plazy Blanoa
Santa Yo, New

pleted the paperwork OQ;it-
The lands are located in Township 26 South,

Range 24 East, the southern part of Section -~ south part
4of Section 12, and then they exﬁend over into -- I take that
back. |

ara the no half of Section 13 an

lé,;and ovef in Township 26 South, Range 25 East, the

southwest quarter of Section 6, and the northwest qqartar‘of

‘Section 18,
Q- : Wait a mi'nﬁte, 6 -~

By Yes, it's over —-

Okhy.'

T
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;l

AT v

right,
And where, the northwest %Eof 18?2
The northwest of 18, the southwest of 6.
And the north half of 13 and 142

Yes, that's corract.

=T R - R~

So again, these .jarc-; all edge leases that
are not on the structure itself and would be part of that
. buffer zone that you méntioned previouély.

A Yes, that's correct, but we anticipate’
acquiring ﬁhose leases within the next 30 days.

0 Now you mentioned:that_ ybu owned or con-
trolled 99 percent of the fee lands. Do you have a 1 percentl
f;ract some place that -- |

A Well, it's appx‘oxiinaéely T:9‘9.32 percent.
There is a 5-acre surface tract in Section 34 that I don't .
have a signed agreement on. I"ve' been tqid by the owner

; that he will sign our lease but he hasn't given it to us yet.

2 247
A Yes.

- ‘Tha;;"s shown here as being Federal.

» He owns surface. ' Some of this land that

e

is shown on here as being Federal has the surface rightév bee'#

severed.

@ - - I see, and so you have the mineral rights

1

./

ra
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tract that you don't.
A That
0. I see.

MR, NUTTER: Ate there any further questiong

of Mr. Isaacks? He may be excused.

MR. BURLESON: El1l Paso now calls Mr, Lester

LESTER E. LUDWICK
being called as a *itness and having been duly sworn upon his

oath, testified as follows, to-wit:

e
IS

BY MR. BURLESON:

Q Please state your name and where you re-

A My name is Lester E. Ludwick and I rejide

in El1 praso, Texas.

0 - . Ry whom ara von emnloved an

o

city?
A . I'm employed by El Paso Natural Gas Company

as Manager of Reservoir Geology in the Reservoir Engineering”

Department. - N
@ Have you previcusly testified before this

Commission and had yquf'credentials,as a reservoir geblbgist

o

S e R R e e TR T
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' County, about eight miles southwest of White's City.

fage 14 -

nade a4 matter of record?

A Yes, I have.

Q Axre you familiar wigh El Paéo‘a application
in this-case, Case 6793, and are you aware of what El Paso
is seeking?
A Yes, sir.
MR. BURLESON: AreVMr. Ludwick's qualifi-
>cations aééeptable as a reserﬁo@r geologist?
MR.'NU?TER: fes, they are. Please procééd‘
Q ¥r. Ludwick, please explain briefly what
El Paso's'plans are concerning this Case Number 6703, with
resgspect to thé'operation of the storage area. |
A Well, El Paso plans to usc the presently
exiéting Washington Ranch Morrcw Gas Pool as a gas gtorage
‘area by storing gas in the reservoir through summer injection4
when such gaskbecbmes availabie, and to withdraw the stored
, A

gas during the winter heating season that is needed in order

to meet east of California priority one and two reguirement 'I”
as their needs may arise.
SR Generally -speak’ing, where is this pool

located? »
A The Washington Ranch Morrow Gas Pool is in

Townships 25-and 26 South, Ranges 24 and 25 East, in Eddy

[+ ~And the bounds are shown on Exhibit Number

3

e ST Y
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in thig pPool?

A There's ten wells that are

September, 1979 Productjoy, was 2
|t 101~

currently Prod

ucing,

10MMCPrI
year'to date,prn.uct

79 has been 1.8 billion
cubic feat

* This fie3qg has producgd‘to 10~

1-79, 54.g billion -

0 Woulqd You give ysg & brief Outline, Please,
of fhe history of this poo1?
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. Morrow Gas Pool produces from the Morrow ‘Sands that are found

Page 16

0 | What criteria was utilized in selecting
the unit area, the proposed area, that's shown on Exhibit
Number One?

A We examined all of the geological and
engineering data that had beengmade available over the yean
and then initiated discussion with the USGS and subsequently
requested approval by the USGS of a storage unit outline

that would protect El Paso and its customers' ‘stored gas

from migration or exploitation from offsetting acreage.

QO Would you please refer to Exhibit Number
™wo. ’

A All right.

Q And'piease explain for the Examiﬁor what

that depicts,

A This is the copy of the log from the Black
River Corporation-Cities Federal No. 1 Wéil, which iliu~
strates the producing interval we wish to use for the storage
area.

ML ATET P .

sseve AV A Lan

Now. this was the disc‘ove»ry«

well, right?
A Yes, sir, this is;it.

o And you<haveAthe interval indicated on

Fl 2

A ’That is correct. The Washington Ranch

A ras vt A 6
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1 within the Morrow producing interval as illustrated by this
2 borehole compénsated sonic gaina I©ay <2

3 The top of the Morrow Clastics interval is

-9

indicated to be at 6628, 2887 feet subsea, and it extends

5. downward to 6864 feet, 3123 feet subsea, to the base of the

. = 6 Morrow Clastics intexval.
: 7 MR. NUTTER: wWhat were those intervals »_}
8 again? | &
9 ) a, The top, Mr. Nutter, was -- | |
sg Sg 10 MR. NUTTER: No, I got the top but those
R g§§§ 1 two figures for the bottom. | 1
o REY : - )
~ ;gi% 12 A The bottom was 6864, which is a -3123. :
: gg gg s MR. NUTTER: Thank &ou.‘ | '
@83 " A Yes, sir.
1 ‘ And,‘kEl Paso requests that this vertical
16 | inteﬁal be expanded to include 100 feet;f gection above
v and 100 feet of section bulow the Morrow Clastics interval, i
1 as described by this lég. | g E
® Q. For what reason to you propcse to 'includé 1
20 ﬁhis '100‘ foot interval above and below the Morrow Clastics
| # interval? )
® | A ' We would like to include this 100 feot h
C 2 aboveand below to protect the gas w:lthln the unj.t area in |
-1 a the case the interval is not aa"}’;vell"defined in other wells o
’;8'2 as it is in this !:_iﬁse type wel}_. o | |
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Q Would you expect that the top and the
bottom of this zone would be such as to prevent the loss of

gas which may be injected into the storage area?

A Yéé, I would.

0. Please, would you explain what you mean
by tpat? o

A Wwell, the Morro& éiastics zone consists

of a series of sand benches that are separated by shale

. lenses, or beds.

The top of the Morrow Clastics zone is a
shale bed which seals off the tbp of this first Morrow Sand

bench from an overlying dense limestone formation.

The bottom of the Morrow Clastic zone is
delineated by the underlying shale zone, which is dense and

impervious.

The shale zones above ahd below the Morrow
Sand benches prevent any vertical migration of gas, and our
requesting an additional 100 feetkof;Séction above the'top

and the bottom of this Morrow Clastics interval, as de-

scribed in' the discovery well, is simply a precautionary

measure in the unlikely event that the overlying or under-~

1ying shale beds‘thin within the unit area outline.

0 Do you have an exhibit which indicates

the horizontal limits of the pool as you have mapped it?

A .~ Yes, I do.. If you ybu}d refer to Exhibit

e b g e .
: P
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Numbers Three and Four.

Exhibit Three is a subsurface structure

map contoured on top of the Morrow Clastics interval and
Exhibit Number Four is an Isopachous map of the net sand,
reflecting the effective gas pay of the Morrow formation at

Washington Ranch.

0. How were the’horizontalnlimits determined?

A - Presently the Washington Ranch Morrow Gas
Pool containS'approximately seven scections of land, and as
you can see, it is associated with the north-south trendiﬁg
anticlinal feature, as illustraﬁed by Exhibit Three. This

atructural feature plus san

here. In other words, gas accumulation is structurally and

stratigraphically controlled.

0. Is there a well défined.gaS*water contact
associated with the gas accumulation in this pooi?

A. There is‘not a well defined fixed gasg-~
water contact in the ﬁaghinétOn Ranch Gas Pool. The;e'does

not appear to be an active water drive associated with this

relatively salty edgewater, and production history from

wells in the pool indicates this to be a gas expansion re-

’

servoir. _ . ' : g

- P0 the north, east,’and/west of the main

fieldfdreg the sand quality holds‘up and water in some

2 ..«m,ﬂ.‘}e%v“\“ ;

D

eI

T A
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quality becomes poor and net effective gas pay decreases

" mines the limit of Morrow gas produéfion at the zero contour

Page 20

quantity will occur downadip; I'm speaking hexe of this areg
in Section 33, 28, 21, 22, 26, and'35, of Township 25 South,
Range 24 East.

To the south and southeast the sand guality
deteriorates and water is not found structurally as high as
those areas previously mentioned. 1In this direction sand
pecause of this stratigraphi¢ condition, and I'm té!king
about -~ speaking of wells that are located in Sections 11,
12, 14, of Township 26 South, Range 24 East.

‘ 0 - Then as i'undersiﬁﬁd your tesiimony, your
outline was not determined by a fixed subsea control inter-
val, ie that cérrect? |

A~ _mhat is correct. We examined each com-

N

pleted well and each dry hoié driliéd'into the Morrow forma-
tion in this area, and considered all“bf this information

in determining the proposed unit boundary.

 Pyxhibit Fou

r, the Tgopachous map, shows

the ‘net effective gas pay for the Marrow formation, deter- .

interval.

Gas in place of 69 billion cubic feet was
volumetrica11§ estimated‘by using the -acre feet volume as-
determined from this Isopachous map}?hhdiitvcompares favor-

ably £6 £he‘in place gas of 68.6 thit_Was estimated by

S i b\ R E T s e s

N
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e included in our proposed gas storage
unit outline acreags ¢yom one~half to one mile out from thié'
estimated zero Isopach interval, or estimated £ill-up limit
of the Morroﬁ formation expacted at initial reservoir condi-
tions.

MR. NUTTER: Now, Mr. tudwick, those
figures you just gave, the 69bbilli§ﬁ And the-68;6 pillion,
‘those are original gas in place, not reéovefable gas? .

A Yes, éir, that's the in place gas, Yes,
sir.

MR. ﬁUTTER: Now, that other figure you
'gaﬁe awhile age of original - estimated oriqinal of re-
gerves at 63 biilion, that's rccoverable gas.

A ves, sir, that's cofrect.
MR. NUTTER: Okay. |
A uh—huh;
0 Have you or oihéra with ﬁl Paso Hatural
‘Gas Company“&isc:ssaa‘tbo 1imits of this prooosed projectj
area with other agencies of the State or Federal government’

A Yes, ve have. This has been thoroughly

'discussed with staff personnel of usés and the State Land

-

shav've ‘been included in

0££ice, and their recommgnaatzonaw—

our proposal.

0 In your opinion would there be any migra-
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tion of gas from the storage area into the wellbore of any

| 2 well drilled outside the unit outline or the fault zone
3 shown on the north side of the structure?
s 4 A No, I don't believe there would be.
i 5 Q -Please elaborate on that.
" . @ A Well, as I said previously, it is bheliecved
° N B that the zero contour interval that is shown by the Isopachoug

' 8 map and included under Exhibit Four, is the limit of net ef-

° féctive gas pay at original reservoir conditions, and it will
gg%é | 10 be so when this reservoir is repressured to original reser-
—~ é;gé " vé’ir co;ldifion, and therefore, the ﬁnit outline that we ré~
' 555:«5 12 quest, which is lécate‘c';7 from one—-half»to one_miie outward
e ggég hd from that zerc Isopach interval will’contain» any stored gas h
£ wes " at Washingtgn Ranch Field and should preclude any horizontal
® . migration outside this unit boundarf. ‘ o
1o 0 How mény injection*withc:lrawal wells does {
v El Paso propose to drill in this -~ in Washington Ranch pro- |
18] _ |
| ’ | ject areg‘r . : |
: W ' .191 . A v VWeli, th_e're are p:eaently ten ﬁells pro- T
c o B dnci;lé at Washington Ranch and El Pa'sob intends tco use six of |
,21 ’these_exiétimj wells for injéction-—‘withdrawal purposes. We
2 wi,ll utilize fou;:' of 1‘:.hex remaining wells as observation
' I wella and Erill seventeen additional injection-withdrawal — | - =
24 wells, all of ﬁhicﬁ are éhown onvExhil‘:i‘i’:s' Three and>’Fot’ix:, = .
‘.zs and tiieir are)>mbre‘_"f\a.-11y described b“j E?thibit Five, which J
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identifies each well by its unit designation under its sec-

tion and township and range order.

Q. Now the well locations which are shown on

Exhibit Five are tentative locations, is that correct?

n Tha£ is correct.

0. In the event there are topographic oxr
geologic conditions which should be present that would render
any location shown on
some 51ternative location, or should we desire to drill ad-

ditional injection-withdrawal or observation wells, would

that we be permitted to change a well location

vou racommend
or add a well location by notification of the Secretary-

birector of the Commission by lJetter with a copy tliereof to

Santa Fe, New Mexico 37501

3020Plara Blanca ($01i) 471-2462

SALLY WALTON BOYD
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thé~§ppropriate district office'of‘the Com@ission ard the
Albuquerque office of the USGS?
A | Yes, I would.:
0 How many wells does El Paso intend to core
whiie'drilling these se;enteen injection~withdrawa1 wells?
El Paso intends to core three weils\while;
11ing seventeen injection-withdrawal

““wells. And the wells which are proposed for coring are

listed and the type analysis which are intended to be con-

ducted on the cores are more fully qx?lained by Exhibit Six.

¥

Q . . What type of wireline or electrical logs

survéys'does El Paso intend to run on these seventeen wells

A nai L
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@ 1
| which we ~-- which are proposed to be drilled?
2 A The electrical log program is also de-
| 3 tailed and outlined@ by our Exhibit S8ix of this proceeding. e
4 The coring proyram that we recommend, like I say, it does
5 show on this Exhibit Six We intend to have full diameter
6 cores that will cover the entire Morrow producing interval,
7 including 100 feet above and below this clastics interval |
s that we're éuggestiﬁg here, and we\j would suggéAst e
9, nwould ‘like and intend to run the conventional porésity,
gggé 10 i permeability, and rezidual fluid saturation determinations
g E :::% n on these cores.
GR-1 A
;§§f The electrical logs that we would run here
gggg 3 would be Schlumberger NDual Injection Spherically Focused . h
@8 b Log, which would include an SP and gamma ray curve; a
® Schlumberger Formation Density - Compensated Neutron Log,
18 and also a Schlwnberge;r Sonic Log. .
v That would be the core and the logs that
b we intend to run.
» 0 I believe you've prepared one additional
2 exhibit, have you not, for presentation in the case?
“ A Yeé‘, sir. This is Exhibit Seven, and it's
= a cross éection that’graphically illustrates the structure
2 relﬁief ofﬂ the fi'e;l'd and the relaﬁive position of the storage ,
“ zone tb the top and bottom of the Morrow Clastics producing
zli i)ntervii. This -= it shows the direction -- this cross

- g bt e N Ral Y 75 el
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E }"W | 1
| fwv section takes on the cross section; it runs bhasically from
f o 2 north to south to southeast there,
{‘qxumeAm»_f S "j’a‘ RS : . MR. NUTTER: Now the discovery well is on
fi‘>ff' :f*-’ | 4 here, isn't it?
E;i‘:- ;f”'pl o i A Yes, sirx, I believe it is. It's the third
b | » -8 vell from thé left, Mr. Nutter.

'?i:; - -7 ' »MR. NﬁTTER: Okay} §o the red area there

s that's outlined on this cross section, would be what area
. h 9 on Exhibit Two, your log of the weii?

- EF 10 L e m
ofit s A -Okay, that wouid be -~ that would cover
oL : : EE
L& ~8 11 ‘ o
3‘;‘-5;-: Lo the interval from approximately 6784 to the bottom, to the
-3 Sx
- 12 . ‘ SRR i o
;§§§ bottom of the Morrow Clastics., as indicated on this exhibit. ~
wag oY :
I i |
= Eag ‘ MR. NUTTER: 8o you would be actually
3538 ~ |
Ty e storing in the discovery well in the lower one-third of
15 - ~ T ' |
o the Morrow producing interval. T :
16 L D :
A " “‘that 1s correct, yes, sir. It would be, . ;
o 17 N
L yes, sir. ;
18 | o
¢ MR. NUTTER: Okay. " ;
19 ‘ S i -
0 ‘I note that only a’portion of the Morrow =
20 . . ;
is colored red. Would you indicate the significance of that] g
2 ' - o L S B
§{ ~The area that's colored red as contirasted as contrasted with
o the remainder of the Morrow interval? )
= « | S ) ; p)
Well, this is the tain -- in other words,
24 o ’ ' ' ; .
this area that is included in this red band, is where the
25"

¢ net efﬁéCtiVe'gas pay is!depicted‘oﬁ this Isopach map. Th;s B
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it 1
is the main gas procducing benches, or bench, on this field.
2 0 But we propose that 100 feet below the top
3 of the Morrow and 100 feet below the bottom of the Morrow,
4 all that interval intervening would be the storage area.
8 A That's right, we would reguest that the
B 8 | : |
: ~ entire top and ~- the entire Morrow interval ke included in
7 ‘our stdrage project, and that would include, Mr. Examiner,
2 ST R .'8“ 100 feet above the top, as we show it there on this cross
éﬁ 9 section, and 100 feet below, or downward, from the base of
: aEs. 1 | ’ |
> g 3 this thing. ;.‘
] (- IRy i
z =28 1 x :
o Egﬁi Q With respect to ti@e eration of the
L SEg 12 ) |
B4 2 ;;55 ' storage project, what's the proposed maximum #gtorage capacity
>8 5_'5 13 | | ?
‘ JERE , of the project? -
S o : 7 3 §~ 14 .
A s - A Well, the maximum capacity, like when we
o 16 -
4 £i1ll it back up, would k2 68.6 billion and 47.6 billion
18 P ‘
cubic feet of this would be working gas, and 21 billion
o 17 \
cubic feet would be cushion gas. ‘ ;
18 )
0 Based on proposed injection-withdrawal 3
S wells and taking into account the facilities which we pro- ; =Y
: 20 ’ ‘ : . ’
- pose to install, what would be the maximum capacity injectiorﬂ
21 ) , _
and maximum capacity withdrawal rate? ]
7] P 3
s : : A Initially a maximum'injection capacity 3
- ,
5 3
\: will be approximately 505 million cubic feet per day into
‘u . - : B
these 23 injection wells, injection—withdrawal wells. And
2 % - ‘ , ]
i ‘the maximum withdrawal rate at initial conditions there, 1

P R
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would be approximately 400 million cubic feet per day; how-

ever, dehydration and facilities would 1imit this withdrawal

rate to about A00 MMCF per day.

0. 1et's 3ee, You said the maximum‘withdrawal
rate, did you mean to say that it would be 491 million cubic
feet per day?

A _ I thought that's what I said.

you gaid 400 million
withdrawal.

A well, it's 491, I bég your pardon.

1-24 42

EPORTER
xico 87601

MR. NQTTER: 491 withdrawal ~—=

ves, 8ir.
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shrinkage, it would be down to 400 miliiof.

A 400, yes. sir, 1'm sorry I made that —~

0 vhat is the date by whiéh Ef;Paso hopes to
have the project in service?

A Well, éiven timely'regulatory approvals,
it is planned that’the field will be ~wailable for with-

drawals during the '81-'82 winter.ngatihg seaseon, 1981~

1982.

Q poes El Paso propose to meter gae injected

 and withdrawm?

A Yes;wmﬁe would“ﬁéfer“ﬁhis gaa,uépé_thisu

would be done on an individﬁal well -~ by an individual well
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basis, and would include injected volumes and volumes with--

drawn.

Q And you would propose, of course, that El

Paso would file the reports as required by the rules of the

Commission --

A Yes, sir.
43 ~~ with respect to those quantities?
A Thatk's correct.

. Q | Mr. Ludwick, in your opinion would the

granting of El Paso's application in this cause result in
waste Ué)r the kviol’ation of correlative rights?
A o No, it surely would not.» |
Q Wexre Exhibits Two*through Sevan prepared
by you or under your supervision or direction?
A, Yes, they were.
MR. BURLESON: Mr, »Exam;.ner, I move the

raceipt into evidence of Exhibits Two through Seven.,

¥R. NUTTER: E1 Paso Exhibits Two through

e 1IN0

Seven will be admitted in evidence.

CROSS EXAMINATION
BY MR. NUTTER:
Q- Mr. Ludwick,kycu said tha; you would re-

| pressure the reservoir to achieve what to“ta.l cubic feet of

gas in place?

S
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A Vie'd take it back to original conditions,

and that would put 68.6% billion cublc feet.

Q And of that 46.6 would be working gas and

21 billion would be a cushion?

A | Yes, sir, 47.6 would be working gas.

Q 47. |

A 21 would be cushion gas, yes, sir.

0 A ‘Now, are dll of tﬁese wells in this reser-

voir completed Within the Morrow interValythat,is the-equi~
valent to your red section on cross section Seven?

A - Most of them are.  There have been cne or
two that did perfbrate outside of tﬁéﬂihterval, Mr. Nuttér.

Q@ Will those intérQéis:be squeezed? .

A Yes, sir, we would' do any work of that

nature to insure that we have this zone open.

Q " And only this zone? =
A - ‘Yes. sir, we wouId‘do into that zone.
Q Uh-huh. Now, of these wells on Exhibit

Number Four;}nr;:Ludwick, the triaﬁéﬁiar wells, the notation
is they are proposed injection~withaféwal wells, but those
are all exi§tihg.wells, is that corféét?-

ﬂ: ' Yés, sir, the wells that are shown by the
triéngies,'fheflare at this time pfb&ﬁcihg»gas, yes, sir.

And those aﬂ!tﬁewells} those are tﬁé'QEX‘Velis that we would

convert —. by the triangles, they are at this time producing

N
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and those are the wells, those are the
aix wells that we would convert or use as injection-with-
drawal wells.
Q - and then your observation wells would be
four wells that are existing wells and they are shown to be

located in the north half of 27, the west half of 35, the

.. i . La

west hal€ of Section 2, and then that existing well in the

east half of Section 4, is that correct?

A | That is correct, yes, sir.

0 And all those other wells that are dots
with clircles ﬁround them, are wells'that:you will drill?

A That is cérrect,.yes, sir.

Q- okay-

. MR. NUTTER: Are there any further quesﬁioq&

of Mr. Ludwick? HC may he excused.. ‘

'MR. BURLESON: El paso calls John A. Dischd

JOHN H., DISCHU
being called as a witness and having been duly sworh upon

his cath, testified as follows, to-wit:

P

. DIRECT EXAMINATION

Would you please state your name and where
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you reside?

A My name is John A. Disch. I reside in E1
Paso, Texas.

0 - By whom are vou amnloved o5l 1 what
capacity?

A, I'm employed by El1 Paso Exploration>Com—
pany, which is a subsidiary of El Paso Natural Gas Company,
and I am the Supervisor Drilling gngineex.

| Q . Hava you previouéijfiestified before the

Division at a previous hearing as a petroleum engineer?

A Yes, sir. The last time was in May, 19277.

Q. . Are you aware ef[ELJPaso's application in
this ~- in this case?

A Yes, I am.

0 Were you qualified_gs an expert witness

“}‘“ . ‘time you
testified?
A Yes, sir.
MR. ﬁﬁRLESON: Mr;;Examiner, are the_wit-‘
ness' qualificaﬁions accepteble? ;71
MR. NUTTER: Yes, sir, they are. /

0 o Will you generallyidescribenwhat drilling

operations El Paso proposes to conduct in its Washington

Ranch Storage Project? S

A i : Jwé propose drilliﬁg 17,hew withdrawal-

et e b b 1
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injecﬁion walls. In addition, we propose using 6 of the
e#isting 10 wells as»withdfawalwinjection wells, and the oths
4 as observation wells,

a Have you-prepared, or caused to be prepared
a diagram dépicting the proposed casing and drilling plan

for the proposed withdrawal-injection wells?

3
7

A Yes, I have.

. 0. .. _What have you usediinAthe preparation of

-t

this exhibit?

A, This i; my own welL‘design based on the
geology of thg area and‘applicable ;gles and regulations of
the New Mexico 0il Congervation Division. |

Q Now this exhibit is labeled Exhibi£ Number

Eight, is that correct?

A " Yes. ) |

Q Would you pleasevgxplaih this exhibit'for
the Examiner? N

A2 = As the exhibit shﬁws,’ihe withdrawg1~

injection wells will be fluid drilled to the surface shoe.
depth; 9-5/8thg surface pipe would ﬁe éet af approximately
800 feet throuéh ail fresh watér begr;ng formations, and

300 feet into tﬁerpper Delaware M;untain Group and4¢emen;ed

to surface.

This surface casingrshoe is approximately

300 feet below the lowest fresh water sand.

x




Pzge _,___’.—-—————_3:}._——

|
- 1 :
The production casing hole will be f£luid
' B 2 ‘
| drilled to total depth and 7~inch casing will be run and set
l .
2. R N
E b at Lo al denth of approvimately 7050 feet, and cemented with
! 4 a cement top approximately 1500 feet above the shoe.
| 8 . ;
| . The Morxrrow zone will then be jet perforated
6 |
| » and tubing 1anded in min—-perforations.
» S f 7 : o . Now, Exhibit Humber Eight shows the averadq
y v ) | @ wi'chdrawal-—in‘jection well, that's correct, is it not?
« T , ® A ves, sir.
ST ofss BT
. 5§ 5B Q . T notice that jt's labeled proposed new
H o e :'! R
1 5%5”3 : 1-W Well, which 1 assune means 1 withdtawal well, but you're i
sy 2k om L o
~ A= saying it also ‘represenis an in chion ‘well that would be :
> 2':‘-‘ 13 ’ 5
=1 _3 used for both purposes?
o @us ' 1 - o
s V ' A withdrawal- injection or injection~withdrawﬂl.‘ .
1 - Q 1 notice that your‘ 'p'roposed well does not
- 16 | : '
Ve include a packer, is this correct?
’ 17 ' . ' ’
A In my opinion, 2 packer can serve no use-
! 18 : ,
P _ A ful purpose. HWe do not expect any corrosion. The gas is.
: . | pipeiine Gu= gality aas. All fresh water zones are well pro-
R » tected by casing and cement. Usingu annular flow along with ™
ST L 21 ’ ’ ' L ‘ )
° ' rubing flow, we can operate the well moxre . efficiently. Also
‘ there is cost to consider. lLarger tubing and 2 packer to
L\ : handle our gas volumes would increase the cost per well as
= ‘ much. &8 $18,000.
; i - ‘ . |
N , Q. Mr. Disch, you {ndicated that you plan to SR




|
|
|
g? Page 34
- 1 uge annular withdrawal-injection operation. Would you pleas«ﬁ
2 explain that?
3 A, The annular withdrawal and injection will
4 utilize the annulus between the 7-inch casing and\ the tubing
5 Flow through the tubing will also be used at the same time.
- ; 6 | @  Wild you have an annulus between the pro-
7 duction casing and‘ the‘ surface casing, which ¢an be used to
8 monitor for 1ea.ks?
| : e A, . Yes, {:his annulus wéuld be an excellent |
f gg §§ 0§ way to monitor for lecaks.
2. 1 ’ y :
3‘\ gggg " ‘ 0 In your opinion would annular injection-~
’\—/ §§§§ 12 withdrawal endanger fresh water sources? ‘
Egég ?  13 A No, sir. Because of the casing designs |
-3 ;
’58:' ’j?-g‘ and cementing program, the ground waters are more than ade-
& quately protected, ’
 16 Q ‘ Is the production: ééﬁin;_:; you propose suf-
o ficient to withstand any pressures wh:ich you would expect to
® encounter? B
1 A Yes. The production casing is 7-inch K~55’4
® 23 pound, with a‘ burst pressure of ‘4360 pounds per s'qhare
=4 inch. With‘f a maximun injéction prés@.uire of approxi’matelly
2 3000 poun&s per séﬁare inch, this giveé us a.safety factor
1_3 of 1.45. 7
“ o Q In ;rour opinicn would operations, in this
® présauré range preclude the possibifii‘tir of fracturing the i

S et
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confining strata?
A Yes.

Q In your opinion will your cementing pro-

gram assure that there is no migration of injected_ gas above
or below the injection zone? |

A Yes.

Q , Have vou reviewed data relating to +he
existing wells drilled through the Morrow formation within
this unit area to determine if remedial work should be done
with respect to these wells?

A Yes, I have.

03 Is it your opinion that remedial work
shiould be done? |

A ‘No, the well records indicate that the
wells are in adequate cordition for our proposed operation, |
so we do not anticipate any workovers at ‘this time.

MR. NUTTER: How,. are you referri’ng to the
wells that you're going ﬁo be using as well-as all the oth‘er.
wells in this area? )

~y., A . Yes, sir.
MR.- NUTTER: You've looked at all of them,

including these old wells that are P&A, and they all- look

A - Yes, sir. I reviewed all of them. I'v‘e

S

R

F: STR oy A
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MR. NUTTER: Well now, Mr.»Disch, I notice
on thiz Exhlibit Number Four, I've marked my observation
wells here, looks like all of the existing wells that are in
there now, wiil either be used fdr injection~wiindrawal or
observation with the exeption of that well that's in the
southeast guartex Qf Section 28. What would be the status
of it, or has this‘been plugged? .

A That's a ~~ one moment, let me get my
referance map here. .

That well has been plugged and abandoned .
It was the Cities Service Government M No. 1.

MR. NUTTER: And then these two wells down
here in 11 and 12 used ﬁo produce; they’ve bLoth been Pead .-
also, haven't they?

A Yes, sir. The orne in 11 was the J. M.
Huber Corpofation - Superior 0il Company ﬁSA No. 1. The
one in 12 is the Superior 0il Governmént 134 No. 1.

MR. NUTTER: So every Qell that hash't

been plugged is going to be uéilized'by you in some manner.
A Yes, sir.

MR. NUTTER: Plus the 17 that you'll be

drilling.
A @ Yes, sir.
MR NUTTER: Okay. Go ahead.

Q Do you'proposé tc run cement bond logs on

N el - e . IR e
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MR. NUTTER: Well now, Mr. Disch, 1 notlice

on this Exhibit Number Four, I've marked my observétion

wells here, looks like all of the existing wells that are 1n

there now, wWill eithes bs uscd for injnction'-withdrawal or

observation with the exeption of that well that's in the
southeast gquarter of Section 28. what would be the status
of it, or has this been plugged?
A That's a -~ one moment, let me get ny
reference map here. o
That well has been plugged and ébahdoned. |
1t was the Citiles service Government M No. 1l.

MR. NUTTER: And theén these two wells down

At

heré in 11 and 12«use& to produce; they've both bocn pgAd .

Santa Fe, New Mexico 37501

3030 Piaza Blanca (605) 4713462

SALLY WALTON BOYD
CERTIFIED SHORTHAND REPORTER

also, haven't they?

A ves, sir. The one in 11 was the J. M.
Huber Corporation - superior Oil Conipany UsA No. 1. The

one in 12 is the Superior 0il Government 134 WNO. 1.
MR. NUTTER: So every well that hasn't
been plugged is going to be utilized by you in some ‘manner.
A Yes, sir.
‘R, NUTTER: Plus the 17 that you'll be

drilling.

Yes, sir.

MK NUTTER; Okay. Go ahead.

Do you propose to run cement bond logs on

S e S
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Arilled?

A We will run a cement bond log on all the
new wells and on any well that will be reworked.

Q - Has your casing program been designed to
comply with tﬁe proposed EPA rules that were published in
tha Pederal Reglster on  -- in March of 1979?

A Yes,

Q In yéur opinion do your proposed casing%
des;gns fully protect any ground waﬁer which may exist in

the Washington Ranch area?

face casing will bhe set well below any fresh water bearing

formation and cemented to surface.

]

tect any fresh water formations.

Q - As to any observation wells that may be
drilled, would they have the same program as that indicated
in your E#hibit Eight?

K A Any new obéervatibn”wells‘to be drilled,
yes, would be the same as in this Exhibit Eight.

@ . But you don't currently propose to drill

any new cbservation wells?

A - Not atfthis time.

Q ' You’ have prepared;another exhibit, have

any or all of your withdrawal-injection wells which will be

A Yes. Aas I previously testified, the sur-

~In my opinion, this will adequately pro-

A i b b

Gt
e’
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you not, Mr. Disch?
A Yes, sir,
0 Would you please turn to that exnhibit and
indicate what it -- vhat it shows? '
A This is Exhibit Number Nine and it depicts
a typical completion of an existing prodﬁcing well,
8 5/8ths~1nch casing was set in an 1ll-inch
hole at 772 feet and cemented to surface.
A 7-7/8ths-inch hole was drilled to 7070
feet and 5-1/2-inch casing was setkét'7069 feet.
> Casing was cementéd with 350 sacks with
the cement top at 5240 feet by temnerature survey. The
casing was pérforated~from €833 fee£7to-6843 feet and fron
6921 feeé to 69681fee£. 2-3/8ths-iﬁchftUbing was run and
ﬁhe packer was seﬁ at 6787 feet.
Q@ - In the event anotﬁéirhyérocarbon-bearing

formation ware encountered, would your casing program Pro-

taect that rormation?
A . . Yes,
0 "Do the two exhibits which you have pre-

sented represent the’ program for which El Paso seeks Com-~

"

mission approval today? °
A ’ Yes, sir. El Paso would like Commission

approval for this proposed program and an oxpress Commission

finding that this proposed program will adequately protect

o

[
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o
12
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drills to a formation deeper than our storage zone within

o
©

Page

any aquifers in the area against contamination.

Q _ What plugging operations do you propose

S . e s Y
with regard to any existing plugged well in the area?

- - [

L N - 1 wwad e T .19
Ah Ax stated PLeVIiOUaLy , 4 nave IGVACWed asa

the well records of all plugged wells in the area. I have

also contacted cach operator who had a plugged well in the

area. Aftef interviewing the operators and searching the
well records, it appears that the ﬁéIlé‘are properly plugged
and abandoned and we have no plans to re~enter any of the
wells at this time; | o |
Q.. Do you have anythiﬁéﬂfurther &ou would
l1ike to present in this case? Q%i
A Yes, I do.

Firat, I propose ﬁh&t”if any operator

the unit boundary, that the operator be required to set a-
separate or an extra string of uasing to a point of loorfeet
below our storage‘zone and cement that string with enough
cement to bring the cement topIISOOfféeﬁ above the casing
shoé. - |

_ Second, I proposd:we name the wells as

follows: As an example, Washington Ranch WI No. 8, meaning

withdrawal—ihjéctién well No. B,Fand:Washington Ranch O No. 2

meaning observation well No. 2. ‘

[=

o g Do y6u have ary recommenaatlon with respecy  —

oot

3, 'uijﬁéﬁ:&ﬁ}x*‘n‘.ﬁga\:.mm' P g
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10

11

12
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‘normal gas production practices, shall have no application

. BY MR. NUTTER:

Page .40

to the effodt of present rules and regulations of the New
Mexico 0il Conservation Division'pertaining to gas well
locations, acreage dedication, and normal gas production
practices?
A It iz my x

and regulations of the New Mexico 01l Conservation Division

pertaining to gas well locatlons, acreage dedication, and

to acreage dedicated to or activities upon acreage dedicated
to, so long as waste does not result from thevinappliéﬁﬁion‘
of these rules and regulations.

0. That is, that all Sf”those.regulations
would have no application to dedicated iand, land dedicatéda
to this étorage area, so0 long as waste wouldn't result from
any such inapplication of thqze rules?

A That's correct.

and. Mina

o and Min

prepared by you or under your supervision and direction?
| &} v Yes, they were.

MR. BURLESON: Mr. Examiner, this concluded

cur direct examination of this witness;

CROSS EXAMINATION .

Q- . Mr._ pisch, have you prepared any w:ittbn

iV
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B
. ! Proposed rules for operation of Lnis project or for drilllng

S and the casing of wells in ie?.

A ' Yes, siyr. T do not have it Wluh me, but

wa do have a arilllnq program, and that is more of an in~

house information, but there's nothing privileged about it

and we'll ke certainly glad to send’ you a copy.

@ " Well, I don't think that 8 exactly what

I was talking about, I'm talking a
garding acreage dedication and wvell” locations, casing angd -

cementing of wells that are ~- taat*may be drilled by other

PORTER

operators to below the storage zone}*éficetera.

BEORE

You haven't prepared written rules?

(508) 4713462
‘Santa Pe, Ngv ‘llqﬂno'tﬂpl

No, sir, we have not.’

SALLY WALTON BOYD
CERTIFIED SHORTHAND RE

:“_aulPhn,Bhnu

Mr. Burleson, can you prepare

issued here on operating thiﬁ»project?

- MR. BURLESON: Yes, sir, we'd be happy to

NUTTER: Okay, thank you.

BURLESON; Whﬁﬁ“ﬁimé frame would you

>

NUTTER: Wallﬁ'if‘depends on how fast

You can take ybur time, if you want to. _"W"”h,f”.Aﬁ;mw

.. BURLESON: We" 1 get that to you as
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MR. NUTTER: Are there aﬁy other questions
of Mr. Disch?

Oh, Mrx. pisch, you mentioned that with-
drawalé would be made through the annulus and through the
tubing. would injecﬁion also be made simultaneously through
the tubing and the annulus?

A Yes, sir.

o what then is the‘purpbse of running the
tubing? ! o

A we fecl there are several reagsons. FO¥
exanple, if’wekever have to kill one of the wells, the
Morzow formation beinq a very fluid, gsensitive formation, 1if
you have tubing in the hole you have much less pump time
against the formation 1if you -pump £1uid down the tubing or
?hrough the ahhulus and bled it through the casing.

» That's the main p‘lurpose.

Another purposéywill be,‘we;ll be periodi-
cally running*a’bottom hole pressure pombs, that type of
thing, and it's a lot -asier to fish out a bork in 2-3/8ths
or 2~1/8ths tubing thaﬂ}it ig out of 7-inch.

Q | - ;o this is -~ the;pufpose of the tﬁQiug
nié just stricfly for mechanical operation. k
g A . Yes, sir.

iy

© g - -And other than oithdrawal and injection




SALLY WALTON BOYD
CERTIFIED SHORTHAND REPORTER
Santa Pe, New Mexico $7501 .
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Page 43

A Yes, sir.

. 0 Okay.

" MR. NUTTER: Ate theroanyothexquestions
of Mr. Disch? He may be excﬁsed.
Do you have anything further, Hr. Burleson
MR. BURLESON: No, sir.
MR. WUTTER: Does anyone have anything
they wish to offer in Case Murber 67037
o  We'll take the case under ad isemant. - -

 {Hearing concluded. )

p i ms o SO
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RQEPORTER‘S CERTIFICATE

1, SALLY Ww. BOYD, @& Court Reporter, pO HEREDY

CERTIFY that the ,foregoing and attached Transcript of the

Hearing before the OA Conservation pivision was reported

py me; that gpid trenscript i8 @ full, true, and correct

record of the hearing, prepared by me to the best of MYy

“ability, from my notes teken at the time of the hearing.

---ggﬂ)-—-—-’—

sally W, Boyd, C.S8.I

{ do hereby ceriify that the foregoing s
a complole caeard of the pro=s Ags

.
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&L éa/iv EHIB NO._é o xhibit B
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Proposed Coring and Electrical Log Program

For )

Washington Ranch Gas Storage Project b ‘

Coxring Program

1t is recommended that 3 wells be cored in the process of drilling
%, and completion of 17 injection-withdrawal wells.

' These will be full diameter cores, and cover the entire Morrow pro-
ducing interval, including 100 feet of section above and below the Morrow

Cidstics interval, as more fully described in El Paso s proposed Washington

Ranch "Gas Storage Interval." , o :

;7} Analyses suggested to be run on these cores would include conventional o ,
o porosity, permeability and residual fluid saturation determinations.

The location of wells which are recommended for coring are: Do :

Unit - Sec TWP Range
0 27 25 24 :
L 34 25 24 - .
K 3 26 24 i
i ~
Electrical Logging Program .

Each well drilled will have the f0110w;1g cle ﬂ'f, al surveys Tumn: _ ]

(1) Schlumberger Dual Induction Spherically FocuSed-Log with
Spontaneous Potential (SP) and Gamma Ray curves.

(2) Schlumberger Formation Density —:Compensated Neutron Log
(FDC - CNL).

(3) Schlumberger Sonic Log (BHC).

oy g
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
£ OIL CONSERVATION DIVISION

s BT Ly

IN THE MATTER OF THE HEARING
CALLED BY THE CIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 6703

; . ORDER NO. R-{{25

APPLICATION OF EL PASO NATURAL
GAS COMPANY FOR UNDERGROUND GAS
STORAGE, EDDY COUNTY,

E S S

NEW MEXICO. ;
N) . ORDER OF THE DIVISION
"\ N BY THE DIVISION: ’
(gs' This cause came on for hearing at 9 a.m. on October 17, 1979, at Santa

Fe, New Mexico, before Examinex Daniel 5. Nutter.

NOW, on this ___—i day of‘CZ&FpE¢J719T9, the Division Director, having
considered the testimony, the record, and the recommendation=z of the Examiner,
and being fully advised in the premises,

O P A R M A B AR R AAR I L TR KL BT B

FINDS:

(l) That due public notice having been given as required by law, the
s Divisiop’has Jurisdiction of this cause and the subject matter thereof.

i/, ‘ : E
. (2) That the applicant, El Pasoc Natural Gas Company, proposes the es- 3 s g
tubllshment of an underground gas storage project in Eddy County, New Mexico, ) : ;
to be known as the Washington Ranch Gas Storage Project.

(3) That the applicant has conducted geological and engineering studies

to confirm the existence and areal extent of a geological structure underlying
“all oY portions of Sections 21, 22, 23, 26, 27, 28, 29, 32, 33, 34, 35 and 36,
Township 25 South, Range 2L East, NMPM and all or portlons of Sections 1,
2, 3, 4, 5, 9, 10, 11, 12, 13, and 1L, Township 26 South, Range 24 East, NMPM,
'and all or portions of Sectlons 6, 7, and 18, Township 26 South, Range 25 East
NMPM, Eddy County, New Mexico, and to determine the su1tabil1ty of said structure
for the underground storage of natural gas. .

f
f

(k) That gas storage within sald structure would be in the Pennsylvanian
Morrow formation and contained w1th1n the Morrow Clastics 1nterva1
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Case No. 6703
Order No. R-

(5) That the aforesaid vertical interval of the Morrow formation beneath
the following described lands:

EDDY COUNTY, NEW MEXICO
TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Section 27: All
. _ Section 28: S§/2
, _ Section 33: E/2
Section 34: All
Section 35: W/2

. . L’
TOWNSHIP 26 SOUTH, RANGE 2k EAST, NMPM . aﬂ
, ’ W
. Section 2: W/2 ' ()e&aﬂ
' Section 3: All : M& ol
Section 4: E/2 L)‘ WO b -
Section 11: All . l(x(, \ ‘igﬁ”& U

Section 12: N/2

auafhiamlJeancd

is a’'gas reservoir in New Mexico,; having beenAdeaignated by the Division as
-4377,

the Washlngton‘ﬁapch-Mbrrow Gas Pool by Division Order Nos. R-L279,IR
.R-llh37,)R-h73h R-h782, the last dated June 1, 197h. A

(9) That the applicant proposes. to convert some I presently producing
wells into observation wells on the outer flanks of the gas storage structure
to permlt the detectlon of any migration away from the project of gas placed

v
H‘O‘A

in siorage.
- (g)
into injection/withdrawal wells.
(§) That the applican§ proposes to drill and complete some 17 injection/
withdrawal wells in the proposed gas storage project. ;

»)

is proposed as follows:

That the applicant proposes to convert 6 presently produc1ng wells

That the location of the injection/withdrawal wells to be drilled

> YMAMW '/‘; i

T g st 1 e

o M
A 3 ez s
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Case No. 6703

Order No. R-

(£8) That
injection/withar

(A) set 9 578 inch surface
‘Upper Mountain Delaware

—n

——

TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

34
nit

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

"o
-

ZKﬁQMUW’ch

Section 27

Section 27
Section 33
Section 33
Section 34
Section 34
Section 3)
Section 34

Section 3l
Section 3k
Section 34

IOWNSHIP 26 SQUTH, RANGE o EAST, NMPM

Unit
Unit
Unit
Unit
Unit
Unit

RO as

the applicant proposes
awal wells as follows:

Section L

Section . 3
Section 3
Section 3
Section 3
Section 3

to drill ang complete the aforesaid

casing approximately 300 feet into the

Group at g depth of approximately
800.ﬁbet and circulate cement to the surface;

sufficient prétect

s Withdrawn,
ion against

B g
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(i) That the proposed E1 Paso Natural Gas Company Washington Ranch
Gas Storage Project is in the interest of conservation, will not cause waste,
and will not impair correlative rights and should be approved, providedg

AT 277 4
(A) The following described area shall be known as the Washington
Ranch Gas Storage Project Area:

TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

Section 21: 8/2

Section 22: g/2

Section 23: SwW/bh
Section 26: ° W/2 and SE/L
Sections27axd 28 : Ril
Seebion—p8+—matt

Qantdtnn AN B/Z

Do vaviil e

Section 32: E/2
Sections33; 3¢, and a5: ALl
Scot&ea-3h+-—z:_ :

-

Section 36: SuW/h4

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

Sectiong 1%0%4;A}l
Seetion—o2 AT
Seotieon—3+—Atd

Section 5: NE/L

Section 9: N/2 and SE/k
Sectlomlo. 13 .?!u& 2. Al
Sea%idh—i}?~—%ﬂﬂ
Seobiomo ATt

Section 13: N/2

Section 1h: N/2

TOWNSHIP 26 SOUTH, RANGE 25 EAST, NMPM

Section 6: SW/b
Section T: W/2
Section 18: NW/L

;atdlde ’
(B) The fbllowlng described area she}l be known as the Active Area
?.3. of the Washington Ranch Gas Storage Project:




. _S,_
Cage No.
Ordexr No.

TOWNSHIP 25 SOUTH, RANGE 2) TAST, wmupM

Section 21: 8/2

Section 22: 8/2

Section 23: SW/4

Section 26: W/2 and SE/4
Sections 27 axdlZ8 ! A 1L
Soobion-28+—~A23

Sections 33 Buh ,air 3 A
Sectiomr-S—att
Section—35+—~All

TOWNSHIP 26_SOUTH, RANGE 2l EAST., NMEM

Sections l#ouﬁééih o Al . _
Seotdem——Ea—mpts 3
LSeetieon—3r—A11"

Seebionr—ir—rfii~

Section 9: N/2 and SE/4W

Sections10p1j, aed 12 (R
Beshion—tir——ilk]

locations, acrcage‘ucu1caulon, and the productlon of natural
gas from gas reservoirs should not be applicable to wells
located within the Active Area of the Washington Ranch Gas

.Storage Project as described in (12) (B) above:

3

That "an administrative prbcedure for approval of amended lo-

- cations for injection/withdrawal wells and observation wells

or for the drilling of additional wells at locations within
the Active Area of the Washington Ranch Gas ‘Storage Pro3ect as
described in (12) (B) above should be established;

That any well drilled within the Washington Ranch Gas Storage
Project Area as described in (12) (A) above but outside the
Active Area of the Washington Ranch Gas Storage Project as
descrlbed in (12) (B) above

onld
((1)) Shaxb'be located according to the General Rules of the

Division, and

w ; .
((2)) 8hadl be cased and cemented in such a manner as to pro--

tect the Morrow gas storage zone.
/

(F) That the apPllcant should flle“injection/withdraual reports .

monthly w1th the Division.
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(13V ashmgboﬁ' }]anch—yorfow fas. Pool 1.,2essem;1afg.u .depleted” -

of ve n al ga L \

IT IS THEREFORE ORDERED: .
(1) That the applicant herein, El Paso Natural Gas Company, is hereby

authorized to establish its Washington Ranch Gas Storage Project by the in-

Jeetion into and withdrawsl from the Morrow formation of natural gas in the i :

following described area in Eddy County, New Mexico: R i .

TOWNSHIP 25 SOUTH, RANGE 2Lk EAST, NMPM

~ Section 21: §/2 .
Section 22: s/2 !
Section 23: sW/b .
Section 26: W/2 and SE/b ;
Sections 2T asdd R 8: A1
Section 29: E/2
Section 32: E/2 ' : : ,

Sect10ns33 3 et 35 An ; =
Section 36: sW/4

P e Sk e

oA

N TRT et A

- POWNSHIP 26 SOUTH, RANGE 24 BAST, NMPM ]

" g Sections 1-+hastgh 4: A1
Section—3TATY
Section 5: NE/4
Section 9: N/2 and SE/h4
Sections 10} nml2 Al
.Seeta.on—}h—-*i-l' :
Seelion—dd-i—ddd -
Section 13: N/2
Section 14: N/2

~—

b

PTOWNSHIP 26 SOUTH, RANGE 25 EAST, NMPM

Section 6: sSHW/bh
Section 7: W/2
Section 18: NW/k
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(2) That said aves sholl be known as the E1 Paso Natural Gas Company
Washington Ranch Gas Storage Project.

ayp 1icant. is hereby authorized to drill, complete, and
L5y Ceoorid R injection/withdrawal wells

TOWNSHIP 25 SOUTH, RANGE oY EAST -
Unit Section 27
Unit Section
Unit Section
‘Unit Section
Unit Section
Unit gection
Unit Section
Unit gection
Unit gection
Unit gection
Unit Section

TPOWNSHIP 26 SOUTH, RANGE 2k EAST
Unit Section 4
Unit Section
Unit ‘Section
Unit section
Unit Section
Unit gection

icant ; --ce(lébw'?'
(4) That the ﬁrﬂﬂf ivsfn; eby suthorized o utilize theApresent y
existing Morrovw as Wells 83:{6 ect h/withdraval wells: w

_ TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM
G?Hes&rliée éo“’. mMdz Unit gection .27
plack River Cities Fed ‘Unit section 33
Black River Cities Fed | Unit dection 34
plaek River Citi=s Feddt 2. Unit Section 3%

qoNSHIP 26 SOUTH, BANOE 23 EEES—

WNSHIP 26lSOU'1‘H 'RANGE 2V FAST, NMPM

pwk'ﬂiﬁrm&ss&a . Unit ‘F Section 3
awkwmc;ua,s C Unit G i :

(5) That Hoe oA

o e
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Order No. R-

: W&BSEWW’
TOWNSHIP 25 SOUTH, RANGE 24 EAST, NMPM

L]

C«'-cesgerwccétou? Mt 3 uynit ¢ Section 2f
Plack RivevCitics EFed#t | Unit E  Section 35

TOWNSHIP 26 SOUTH, RANGE 24 EAST, NMPM

o L N
Plack River illerCom#t | yniy #L Section 2
BlackRivey BR4Fedd | Unit H  Section 4

{8) et should topographic or geologic copditions render any well
locatlon deseribed in Orders Nos. (3) and (1) 45892 1ess advisable than an
alternative location, or if any additional injection/withdrawal well o¥ ob-
servation well is deemed necessary, the applicant shall notify the Divisiondf
Director of such fact by letter, and shall by copies thereof also notify the

Artesia District Office of the Division and the Roswell, New Mexico, Office

of the United States Geological Survey.
\ 2, Dhvesrn Form €~131, "/’7‘7%4/ Ges 57{’1)‘1 i

-~
(f) That the applicant shall flle M&Qy@r‘lng operations Rep

of the subject gas storage Droject.
&PV elremonlil o0 duitrm—

Ring mAnth Ditre oy

3T tire=Riasision. and

vy,

e N I D TR

(g) That the applicant shall notify the Division immediately of any
evidence of leakage of gas from the gas storage project, or of any evidence of
contamination of ground waters as the result of operataons in the gas storage

project.

(§) That should any operator drill a well o & fonnatlon deeper than
the Morrow storage zone within the boundary of the W s}k}n‘gton anch Gas

Storage Project as described in Order No. (1) above Special™ ling and
casing requirements shall be observed:

: 5‘1&“5:!44:“2.:& o
(A) Either water or drilling mud will-be—requiwmed as the cir-
culating medium while drilling through the Morrow formation; emé

(B) A separate, or .extra, casing s.,rl shall ‘be set at a point one

to be placed behind the pipe from the ca31ng shoe to a point
1,500 feet above the ‘casing shoe.

U

wver

Couh’kh

Whao Ylecics,

54 d‘d.q,acfe e
dred 100) feet below the orrow“ﬁlastlcs d/ sun -*4.&5/7 |§

L8y lunb?w W z
cfcr R e&*f faet,
‘fhe‘%as ‘4 ‘%& A{:e ceme e wﬂ.ﬁ grx‘g cem:gﬁ %‘6"2‘35% ::‘egéntm e,
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Order No. R~

(O
€912 That the following described area shall be known as the Active Area
ol the Washington Ranch Storage Project:

SHIP 25 SOUTH, RANGE 24 EAST, NMPM

Section 21: 8/2
Section 22: 8/2
Section 23: SsW/L
Section 26: A{ and SE/L
Sections 2744 ”f

Sections 33; ‘51 A

eSectJon—3b+—~Aii~"
Section-35+—ATYT"

TOWNSHIP 26 SOUTH, RANGE 2L EAST, NMPM

rough Y

Sections 1: T 0“9
_Sec:c,_n.gn,_a—t——ﬁ&-l- ‘
Section  3+—A}I—
Section - 4: A3~
Section 9: N/2 and SE/h
Sect10n510!) Aél 1P
Se.ciu.gn__l.L-——-A—H:——

Section 12+ AP

(l ‘ | | |
(30) That the Rules and Regulations of the Division pertaining to gas

well locations, acreage dedication, and normal gas production praclices shall
not apply to'the subJect active gas storage project as described in odcr No.
t$above so long as waste does not result from such inapplication.
/2 ’ : P

(1) Any well to be drilled within the Washington Ranch Gas Storage
Project areas as described in Order No. (1) above but at”“a location not in-
cluded in the Active A f the Washington Ranch Gas Storage Project as 4
described in Order No. ( ﬁ» shall be located according to the General Rules
and Regulations of the D1v1s1on.

A . , _
(¥2) That Jﬁrisdictibn of this cause is retained for the entry of such

further orders as the Division may deem necessary. ;

DONE at Santa Fe, New Mexico, on the day and year hereinabove designateéd.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

JOE D. RAMEY
DIRECTOR

o S A S 2 :
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. NATURAL GAS
ElPasg ML . EoBoxuem
PHONE: 915-543-2600

September 13, 1979

New Mexico Oii Conservation Division
P. 0. Box 2088 ’
Santa Fe, New Mexico 87501

Cods <°703»

entlemen:

El Paso Natural Gas Company reSpectfully requests that a héaring be set
before the Commission or its designated examiner on October 17, 1979,

El Paso seeks approval to establish and operate a gas storage project in

which the Pennsylvanian Morrow Formation underlying certain lands in Eddy
County, New Mexico, will be converted into a gas storage reservoir to be

used for the injection and withdrawal of gas, said project being known )

as the Washington Rarich Gas Storage Project,

This project is expected to-encompass approximately 12
Federal, State and Fee land all of which is located in
Mexico and ‘is described as follows:

»158.25 acres of
Ed"

dy County, New

Township 25 South, Range 24 East:

S/2 Sec. 21; S/2 Sec. 22; SW/4 Sec. 23; W/2, SE/4 Sec. 26; Sec. 27;
Sec. 28; E/2 Sec. 29; E/2 Sec. 32; Sec. 33; Sec. 34; Sec. 35; SW/4 Sec. 36.

Township 26 South, Range 24 East:

Sec. 1; Sec. 2; Sec. 3; Sec. 4; NE/4 Sec. 5; N/2, SE/4 Sec. 9; Sec. 10;
Sec. 11; Sec. 12; N/2 Sec. 13; N/2 Sec. 14,

Township 26 South, Range 25 Euast:

SW/4 Sec. 6; W/2 Sec. 7; NW/4 Sec. 18. ' e

. 4
The Morrow Formation‘stratigraphica}ly occurs beneath said lands at depths
from 6628 (-2887' subsea) to 6864 (-3123' subsea) ‘below the surface of
the earth as described by the Borehole Compensated;Sonic-Gamma~Ray Electrical
Log run on June 1, 1971, in the Black River Corporation-Cities Federal:No. 1
Well, 1650' FNL and 1650' FWL of Section 34, ship s : ,
Eddy County, New Mexico. esire that this interval be vertically

. expanded in this "{gpe" well 100' above and below the 'Mcrrow Producing Interval

u‘%fa)yt° 6964' (-3223' subsea).

v

o
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New Mexico 0il Conservation Division
Santa Fe, New Mexico 87501

‘September 15, 1979

Page 2

El Paso further proposes additional rules for drilling of wells into
formations deeper than the Morrow Formation in this designated area, and,

also proposes that the Division Director may grant administrative approval
Dis1 A TNA

for exceptlona ‘to the well’ ‘spacing 1equuemenu> as set cut-in Rulc 104,

and casing and tubing requirements as set out in Rule 107 of the Rules
& Regulations of the 0il Conservation Division of the Energy and Minerals
Department. |

El Paso's plans may involve the plugging and abandonment of certain existing
wells, and will involve the dr1111ng and completion of certain injection-
withdrawal wells and observation wells, all as will be more particularly
descrived in the hearlng which E1 Paso requests,

Very truly yours,

4 /)AM - '
. K. 7ivamrer
E. R, Manning

e e e

ST
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-Bddy County, New Mexico.

NATURAL GAS '
EE pﬂﬁﬂ COMPANY ' , _ P.O.BOX 1%

EL PASO, YEXAS 79978
PHONE: 915543.2600

September 13, 1979

Cegn G703

New Mexico 0il Conservation Division
P. 0. Box 2088

Santa Fe, New Mexico 87501

Géntlemen:

. E1 Paso Natural Gas Company respsctfully requests that a hearing be set
before the Commission or its designated examiner on October 17, 1979.

El Paso seeks approval to establish and operate a gas storage project in
which the Pennsylvanian Morrow Formation underlying certain lands in Eddy
County, New Mexico, will be converted into a gas. storage reservoir to be
used for the injection and withdrawal of gas, said project being known

as the Washington Ranch Gas Storage Project,

This project is expected to encompass approx1mate1y 12,158, 25 acres of

Federal, State and Fee land all of which is located in Eddy County, New
Mexico and is described as follows:

cuth, Range 24 East:

S/2 Sec.-21; S/2 Sec. 22; SW/4 Sec. 23; W/2, SE/4 Sec. 26; Sec. 27;

Sec. 28; E/2 Sec. 29; E/2 Sec. 32; Sec. 33; Sec. 34; Sec. 35; SW/4 Sec. 36.

Township 26 South, Range 24 East:

Sec., 1; Sec. 2; Sec. 3; Sec.: 4; NE/4 Sec. 5; N/2, SE/4 Sec. 9; Sec. 10;
Sec. 1i; Sec. 12; N/2 Sec. 13; N/2 Sec. 14.

Township 26 South, Range 25 East:
SW/4 Sec. 6; W/2 Sec. 7; NW/4 Sec. 18,

- The Morrow Formation stratigraphically occurs beneath said lands at dépths

from 6628' {-2887' subsea) to 6864' (-3123' subsea) below the surface of .
the earth as described by the Borehole Compensated Sonic-Gamma Ray Electrical
Log run on June 1, 1971, in the Black River Corporation-Cities Fcderal No. 1

Well, 1650' FNL and 1650' FWL of Section 34, Township 25 South, Range 24 East,

‘Applicant would" de51re that this 1nterval be vertxcally
expanded in this "'type" well 100' above and below the Morrow Producing Interval
-or to 6528' (-2787! ﬁgbsea) to 6964' (-3223¢ subsea)

|
i

t
:
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New Mexico 0il Conservation Division
Santa Fe; New Mexico 87501
Septembex 13, 1979

Page 2

El Paso further proposes "additional rules for drilling of wells ints
formations deeper than the Morrow Formation in this de51gnated area, and,
also proposes that the Division Director may grant administrative approval
for exceptlons to the well spacing requ1rements as set out in Rule 104,

and casing and tubing requirements as set out in Rule 107 of the Rules

& Regulations of the 0il Conservation Division of the Energy and Minerals
Department.

El Paso's plans may involve the plugging and abandonment of certain existing
wells, and will involve the drilling and completion of certain injcction-

withdrawal wells and observation wells, all as will be more particularly
described in the hearing which El Paso requests,

Very truly yours,

E. R, Manning

A R ST A A 4 ARt B SRS 4107 1
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TESTIMONY OF RICHARD B. ISAACKS
EXHIBIT No.1

e e S

CORSIPRYATIGN LIVIS

. fpso e o, /]
CrsENo. | €703

T, Bl S SRR

‘ |
. |
' | ‘
28 27 " 26 30 .-
=, ! | .
. | : 3 \
. | ‘
!
! s
1 : .
l :
1 .
1 ,
. i : : e
33 34 R 3s - 31 ‘ o
1 . A AN
" _
I : : ,

16
LEGEND

;

‘ Acres . % of Unit —
. STATE fosz2.09 8.90 % ea,.m'.'!'é'r"'"”
- LAJD DEMRTMENT ‘.
. v FEDERAL 8392.7¢ . 70.67% ’ WASHINGTON RANCH
- GAS STORAGE AREA
EDDY CO. NEW MEXICO
ocr. 1979

rEE 2483.40 20.43% SCALE: 1"« 4000
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LEGEND

——————————

PROPOSED INJECTION-WITHDRAWAL WELL
PROPOSED LOCATION,INJECTION-WITHDRAWAL WELL

OBSERVATION WELL
ABANDONED MORROW

DRY HOLE -

PROPOSED GAS STORAGE AREA OUTLINE

1

ro 2928

38 3
d ¥ ::t::.:::::c'::c_—:::::'mc:

3 32 33

2 s Natwral  Gas Comping
WASHINGTORN RANCH MORROW
GAS STORAGE PROJEGT |
- £0DY_ COUNTY, NEW MEXICO :

STRUCTURE MAP

TOP OF MORROW CLASTICS
~_,CONTOUR_ INTERVAL =100 FEET

ol e ——
- -

- - S

i
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. " _LEGEND
PROPOSED INJECTION—WITHDRAWAL WELL
PROPOSED LOCATION; INJECTION- WITHORAWAL WELL
OBSERVATION WELL . . .

ABANDONED MORROW WELL

DRY HOLE

.

wmﬂ.n"

4

108823

-

\y\
N

[

7

18

re :r_rn‘z'

32 / 33

s::'—::‘cﬂl::l;
- 8 faso Natwal  Gaz. Company
WASH NGTON RANGH MORROW

GAS STORAGE PROJECT

€ DDY COUNTY, NEW _MEXICO

NET SAND tsopAgn"JMA’P"

X
_e_ MORROW RESERVOIR :
CONTOUR INTERVAL =10 FEET 7

‘ \ scaLl w Wl
DATE: 8.7

PROPOSED GAS STORAGE AREA OUTLINE
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NMOCC Casg 6703
Exhibit 39 B

PRSI e

Washington Ranch Morrow Gas Storage Project,
wing Location of Wells Currently Producing. their Future
Producing Status, and Wells Proposacd to be Drilled
and Completed for Gas Injection-Withdrawal Purposes

1.

QL.
onv

Presentiy Producing {18}
T-25-S R-24-E

Unit Section Code

27
27
33
34
34
35

|2 B B R o]

T-26-S R-24-E

1. Well will.be utilized as an injection-withdrawal well.
¥
2. Well will be used as an observation well.

Location of Wells to be Drilled (17)
T-25-S R-24-E

Unit Section

M , 27
27
33
33
34
34
34
34

Z2rramowo >0

~

CxmDoOO >

e 5 . . D 5 e e B Fom
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Il CORETRYATION SivisioN - I0CG- Cass 6703

; xhibit-g
EQ Lesn Extinr o, N o
CasENG, G N
Progosed Coring and Electricag Log Program

For

These wil] pe full diameter €oTes, and coyer the entire Morrow pro.
ducing intervai; ihcluding 100 feet of Section above apg below the Morroy
Clastics interval, as more fullx described in E1 Paso's DProposed Washington
Ranch ngyq Storage Intervay v

0
L 34 25 24
K "3 26 24

Electrical Logging Program .

1) Schlumberger Dbalﬁ}nduction Spherically Focused Log with
Spontanedus Potentia; (SP) ang Gamma Ray Ccurves,

(2) ScQ}ﬁmberger'Formatibn Density - Coﬁpensated Neutron Log
(FDC - CNL),

(3) Schlumberger Sonic Log (BHC) .

e o bmg
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3 WASHINGTON RANCH
PROPOSED NEW '—W WELL - B - . P . Lt A

| et BAYISON ?

e No_8 !
| 13 3/8” |

0 CASENOulggngWMMMA_“_ 2

9 5/81: !

* 800

2

2
: ; DRIFT

. . SiZE GRADE WT BURST CCLLAPSE ID L

8%
HOLE 13 3/8"” USED .
9 5/8” H-40 32.3 2270 1400 8.845
3 7 K-56 23 4360 3270 6.241 ,
J-65 - 6.5 7260 7680 2.441 e

TUBING
+ 6970°
TOC 5550

*PERF'S.

*AVG. MID. PERF. 6970'




oo s AT o s

DEPTH

FT. X 103

1"'
HOLE

WASHINGTON RANCH
TYPICAL EXISTING
PRODUCING WELL

ey e T % e e e T

-

&l faso

BEFORE Lﬁi(;‘\hdi*i’."

OIL CONSET
SCHIBIT NO.
CASENO. _ E7O3 oo

WATISN DIVISION
LA

A . o R R 5 o8 R s Bl A a8 N e A 8

SIZE GRADE WT BURST COLLAPSE _ID

PHUTTER

A A ¢ s o B

8 5/8”

€ /2

5 1/2"

2 3/8”
or

2 7/8”

2 7/8” OR 2 3/8"
TUBING

TOC 5240°

FYNCRR
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TESTIMONY

BEFORE
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il CORsE
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OF RICHARD B. ISAACKS
EXHIBIT No.1

ARy

\ 24 fhs0_EX

cASE NO._
B

ey NO. ]

JORIBNA

24

A-ER MUYTRRZ
e ATioN DIVISIEN

(703 g

2483.40

26 7 - ‘e
S LEGEND
» Acres - 9/, of Unit
- STATE jo82.09 8.90 %
FECERAL 8592.76 70.67%
FEE

20.43%

IS

—

NATURAL GAS.

4

GAS STORA

BN PRSD cowsy
ll'&OIA‘IION
LAND DIPAR\‘MIN'

WASHINGTON RANCH

GE AREA

EDDY CO. NEW MEXICO
ol Fed8TS )

3 g - MBS
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‘ . . : .| BEFORE [FXAMIMER, NUTTE
Oll, COINSERVATION DIVIS|ON
S Fabo |exnBIT|NO. Y
"l ChSENO. | G763 ® 5
25-25

a

30701298

.

ronz?s’

=S
1o 808"

2

.2
TOIAI38 8

5 az 33 4
o e —
LEGEND

PROPOSED INJECTION-WITHORAWAL WELL
PROPOSED LOCATION,INJECTION-WITHORAWAL WELL

. OBSERVATION WELL.

ABANDONED MORROW WELL

DRY HOLE

-

RAGE AREA OUTLINE

,{,
_i

-©

36

-

32

:::l:s:—_-—__—.:!c:u::::_—_:_—::r::l

33

o,

& fass Nadwal Gas Company

WASHINGTON RANCH MORROW
GAS STORAGE PROJECT

EDDY COUNTY, NEW MEXICO

JDATIK 8.79

NET SAND ISOPACH

MAP

'MORROW RESERVOIR -

CONTOUR INTERVAL=10 FEET

e rem——

SCALT N WLLY

PROPOSED GAS STO
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washington Ranch Morrow Gas Storage Project,
Showing Location of Wells Currently producing, their Future
producing Status, and Wells Proposed to be brilled

and Comgleted for Gas Inj ection'—'u“’ithdrawalr»Purnoses

Presently Producing (10)
T-25-S R-24-E

Unit

T-26-S R-24-E

Well will ‘be utilized as an injection-éwithdrawal well.
2. Well will be used as an observation well.

cation of Wells to be Drilled 17

Lo

T-26-S R-24-E
Unit Section

27
27
33
33
34
34
34
34
34
' 34
34

czrQO@mO®D >OX

T-26-S R-24-E

=RmO O
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Proposed Coring and Electrical Log Program

Paaw
SUa

Washington Ranch Gas Storage Project

Coring Program

It is recommended that 3 wells be cored in the process of drilling
and completion of 17 injection-withdrawal wells.
" These will be full diameter cores, and cover the entire Morrow pro-
ducing interval, including 100 feet of section above and below the Morrow

Clastics interval, as more fully described in El1 Paso's proposed Washington '

Ranch "Gas Storage Interval."

Analyses suggested to be run on these cores would include conventional
porosity, permeability and residual fluid saturation determinations.

The location of wells which are recommended for coring are:

Unit Sec = TWP Range
0 27 25 24
L 34 25 24
| ¢ 3. 26 24

Electrical Logging Program
Each well drilled will have the following electrical surveys run:

(1) Schlumberger Dual Induc%ion Spherically Focused Log with
Spontaneous Potential (SP) and Gamma Ray curves.

(2) Schlumberger Formation Density - Compensated Neutron Log
(FDC - CNL). - . -

(3} Schlumberger Sonic Log (BHC) .

Wiy i et




WASHINGTON RANCH
PROPOSED NEW |—W WELL

13 3/8”
1 2[/‘ll 40'

9 5/8"
* 800

TUBING
+ 6970"

TOC 5550'

*PERF'S.

*AVG. MID. PERF.

OlL COMSERVYATION DIVIS.ON

_5_’@. feso exiunrr NO. 8

ANt e

DAIET

SIZE  GRADE WT BURST COLLAPSE _|

13 3/8” USED
9 6/8” H-40 32.3 2270 1400 8.845
77 K-56 23 4360 3270 6.241

455 6.5 7260 7680 2.441

T e e R 5 1 i 5 R N A

e
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WASHINGTON RANCH
TYPICAL EXISTING
PRODUCING WELL

8 5/8”
722

TOC 5240’

PACKER @ 6787

5%"
7069’

Raama i T T T P PP e B O e L T Ty bt s e f o N
P N £ A & fIh fper e
BEFORE FXAMBIIR MUTTER

Cil CONSERVATION DIVISION

27/8" OR 2 3/8"
TUBING

SIZE

8 5/8"
5 /27
5 1/2’!
2 3/8”

or
27/8"

CASE NO.__ 8753

Mg e NO._ © ’

GRADE

wr

COLLAPSE

et e g ey e o 1




J. O. SETH (1883-1963)

A K. MONTGOMERY
FRANK ANDREWS
FREO C. HANNAKS
SETH 0. MONTGOMERY
FRANK ANDREWS 11
OWEN M. LOPEZ
YICTOR R.ORTEGA
JEFFREY R. BRANNEN
JOHN BENNETT POUND
GARY R. KILPATRIC
THOMAS W, OLOON
WALTER J. MELENDRES
BRUCE L.HERR
MICHAEL W. BRENNAN
ROBERT P WORCESTER
JOHN B8.DRAPER
NANCY M. ANDERSON
oMM v anven

RUDOLPH 8. SACKS, JR.

MONTGOMERY, ANDREWS & HANNAHS
PROFESSIONAL ASSOCIATION

ATTORNEYS AND COUNSELORS AT LAW
3285 PASEO OF PERALTA

POST OFFICE BOX 2307
SANTA FE, NEW MEXICO 8750

TELEPHONE 605%5-082-3873

TELECOPY 80B5-082-4280

October 17, 1979

New Mexico Enerxgy and
Minerals Department
0il Conservation Divis

Land Office Building

Conta Ba NAavy p

Mlali a4y AvG-WY

NMOCD Case No. 6703 - Application of
El Paso Natural‘Gas'Company-fOr‘underground
gas storage, Eddy County, New Mexico.

on
-~ -~ TENAN
chsi\.‘v 1 IVD

Re:

Gentlemen:

Please be advised that David T. Burleson of the office
of General Counsel of El Paso Natural Gas Company, El-
Paso, Texas, is associated with our firm for the pre-
sentation of evidence and argument in the above-referenced

case. |
S;jcerely,
AL M'%L—

Owen M. Lopez
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