10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW HEXICO
23 November 1982

EXAMINER HEARING

IN THE MATTER OF:

The application of Four Corners Gas

Producers Association for designation CASE
of a tight formation, Rio Arriba and 7746
Sandoval counties, New Mexico.

BEFORE: - Richard L. Stamets

TRANSCRI™T O {IEARING

APPEARANCES

For the 0il Conservation W. Perry Pearce, Esq.
Division: Legal Counsel to the Division
' State Land Office Bldg.
Santa Fe, New Mexico 87501

For the Applicant: William F. Carr, Esq.
' CAMPBELL, BYRD, & BLACK P. A.
Jefferson Place
Santa Fe! New Mexico 87501
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APPEARANCES

For Turner Prod. Co.: . Ernest L. Padilla, Esq.
x = P. 0. Box 2523
Santa Fe, New Mexico 87501 -

I N DEX

. KEVIN McCORD
' Direct Examination by Mr. Carr “ ‘ 5
Cross Examination by Mr. Stamets - i 26
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Four Corners Gas Producers Association.

L. Padilla on behalf of Turner Production Company, Dallas,

_ testifigd'as follows, to-wit: '

a4

MR. Sf%ﬁET$i We'll call next Case

7746. |
| MR.'éEA§CEQ'jThat-case is on the

appiicaéibn of Fourﬁéprnérsvéaé §£oduééré Association for
designatiqn'of‘a tight formatiéh; Rio Arribaxand Sandoval
Counﬁiesl Neﬁ"MéxiCéﬁ

MR. CAR?:. May it please the Exam-
inér; my hamé%iéfwiiliaﬁ F;.Cafr;FWith the law~fi;m Céﬁpbell,

Byrd, and Biagk, P. A., of Sénta Fe, appearing on: behalf of

I have one witness who needs to be sworn.
" MR. STAMETS? Any- other appearances?

"MR. PADILLA: Mr. Examiner, Ernest

Texas.
I have no witnesses.

MR. STAMETS: Any others?
] “{fﬁﬂg'} ;V-(Witness sworn.) -

KEVIN McCORD
béihg called as;a Wifness and being duly sworn upon his oath,
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‘report.

2 |

DIRﬁé'f EXAMINATI.ON
BY MR.‘CARR;
| Qi - S Will yéﬁﬂstate idur:fullAname and place of
residence? - |
A - ... Kevin McCord; Farmingfon;-NeW‘Mexicot
0  :; Mr;-ﬂccprd;'by_whoﬁiére.yod employed?
A ;f"'Iiém a qohsultant aéfing for the Four_Corhers

Gas Producers.Association.

- Q@ ~ And in what éapécity have you been emplbYed?
A " As.a petroleum engineer to present this

0. . Have you previously ‘testified before this
Commission or one of its examiners;aﬁd had your credentials

as. a’pétroleum engineer accepted and made a matter of record?
. B * . I havel .

J.Qﬁ o Are yvou familiar with the application of

Four Corners Gas Producers Association in this case?
AL .., Yes, I am. . .

o  r' Are you familiar with the subject. area?
A S I am.
" MR. .CARR: Are the witness' quali~

fications aéceptablé?

MR. STAMETS: They are.
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- with thiéxapplicaﬁion?

_in northwestern New Mexico.:

vice, as required by ‘0il Conservation Commission rules?
S TITST R TR g SR »

 ,for'idehtificat;on as'ExhiﬁitTNﬁmber'Qﬁe, explain what this

' is and what it shows?

’Five‘Lakeé”Canyon‘Tight Gas Arqd'map‘oh aimép showing the

6

Qé; L Mr. McCord, what is”Four Corners seeking

'.AA o fThé_qur CornérS'Gas’Prbduqers Assbciatioﬁ
is éppl?ipg fbr poftions Qf thevBaliard,PictureaACliffs'and
Souﬁﬁ,Blgﬁéo‘ﬁiétuféd Cliffs Gas'P66if£d be designated as a
tight formation~uhde¥ Sectipn,7 of_tﬁélN%tural Gas Policy
ACtiof.l?78,

| |  'Thé progosédj?;ve Lakés Canjon‘TightjGas

Area_is;locatediih the southeaéﬁérh.pbrtioh‘of the San Juan

5t

Basin.' The -area is located in Rio Arriba and Sandoval .Counties,

apéréximately forty‘mileé;southeaétfof the town of Bloomfield

0 . Have you prepared certain exhibits for in-

troduction in”this case?"
.t "A. .  XYes, I have.
P RN : . . . ) B Lo

o .

toAthé”Oii Cpﬁgerbation‘pivision~and Minerals.Managemént Ser-—

K

LA_. o ves,” th_e'y'havé,.t"

J}fél S Wiil;youipleaSé refer td'what‘has been marked

B ExhibitﬂNumberiOneVdisplays_thé'proposed

SR "ﬁ,'fHéVeéﬁhESe exhibitsApreVibusly been submitted

1
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Lakes Canyon Area meets the criteria established in Section

107 of the Natural Gas Poiicy Act of 1978, in that the esti-

préssurean these gas wells are not expected to exceed the

'Cliffs formation in.this area, and no well drilled to the

"Pictured Cliffé'formafion in this area is expected to produce

Picfured Cliffs formathn wells in the San JﬁankBasin.
The Five Lakes Canyon Tight Gas Afga_includes
approximatelj‘234,240 acres. | | |
"Q o Gehérally; howldoesfthe Picﬁured Cliffs
formatiOn in this proposed aréé'Qualify~fo désignatioh'as
a tight;formation? |

A ' The Pictured Cliffs formation in this Five

mated average in situ gas permeability throughout the pay
section is expected;to be 0.1 millidarcy or less; the stabi-

lized gas productien rates without stimulation at atmosphefic

maximuﬁ_allowable'production rate of 79 Mcf of gas per day

for an aVerage depth\bf 2685 feet to the'top'of the Pictured

morg-thangSgbarrels:bf crude 0il per day priér to stimula-

tiép, B

| ]g ‘ '“»Will you_rgview to'Exhibit Number Two and
review this1for the E%aﬁiner?

A ‘Exhibit'Numbér Two -= it's in your folder

there —-- Exhibit Number Two is a Pictdred‘ciiffs formation

completion and production map of the proposed Five Lakes
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'<:Canybn Tight -Gas Area. The production figures presented for

: tight5gas'areaﬂv
bounded to théfsduthwest by;the}spérsely*drilled portion of’

4”SOuth,Blanco Pictured‘Cliffs Field.- Included within the
*’proposed'area.is a moderateiy developed southeastern extension

of.the,BalLarﬂjP;cﬁUred Cliffs;Fieldg 

tains 466 ‘Pictured Cliffs formation gas wells, 94 of which are
abéﬂdoned_iﬁ”%he.Picturéd Cliffs at this time. The average
_depth toathe fop-of the Pictured Cliffs_formation is 2685
RS I A - S TR o

S Feét. A:list‘of'0p¢fator, Well"héﬁés; and production figures

20 |

"the Pictured dliffs formation in the proposed area?
24

" clay field'sahdstdne,‘whoée sourCe.Was to;thejsouthwestﬁ ‘The

38
eéch'proéuciné wel%rare initial ?otenfial, date of iﬁitial
potentigl;jnétﬁraligas prodﬁctién for- 1981, and Januafy 1,
1982,vcuﬁﬁlatiﬁe.ﬁrpductioh bf'géé for thé well. |

}'Exhibit Number,fwo'alSO presents goﬁpletion
aﬁd.ﬁrbduction;déta from soﬁe:welis surrounding the pfoposed”

»,'The‘Five'Lakés‘Canyon Tight Gas Area‘is

thg Basipvaﬁd tomtheknbrthéast-by the exténsively developed'

Lo

Ty

TheiFive,Lakeé Canyon Tight Gas "‘Area_con-

fof,ﬁhe.P;cthfed?CIiﬁfs.welis in theﬁEive Lakes Canyon Area
is presented as Exhibit Number Three.

o - Will'youféenerallj dgséribe’théigeology of

A The Pictured Cliffs- formation is a marine,
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9
'formatipﬁ was deposited‘as_hear shore barsraligned nofthwest—
southeastAwithieach sand 5ody'bécoming'progressivély younger
fréﬁ.the séﬁthWest to'fhe nOrthéést'by the regressive Late
.Cretaceous ééa;‘ The'fqrm of éas-éntrapment in the Five Lakes
Canyon Tight:Gas Aréa is'stratigraphiéf. Sedimenﬁé within
thié érea'arejseawérd depoéits‘of'the éaliarq Pictﬁfed'Cliffs
Field rathér thén'landward de?éSits of the South Blanco Pic—«
tﬁred Cliffs Fieid. éamplé eéémination indiéates the Pic-
tured Cliffs in'ﬁhis‘areé ié p:edéminantly siltstone rather

than‘sandstone,vwhich,'with élay~filling, is the contributing

factor to the low permeability found in the Five Lake57Canyon

"bTight‘GasAAreaI

Thebsand'deposition'Within a tight.gaé area

is mére;iimited tﬁaﬁ:it is ‘in the'South)Blahco Field. The

near shore baﬁsgwithin the proposed area are extremely lenti-
cular, ribbon-like deposits with -a very limited southwest-

" northeast areal éﬁtent;;asfeﬁidenéedﬂby the Ballard Pictured

Cliffs Field. |
This compares to the bgttef deVeloped, ﬁofe
5lankétalike deposits of the South-Bianéo;FiEld,

| The ribbonéliké?naéure‘bf the sands within
the éropésed area result inilinea? well deVelﬁpmentﬂwith,

linited numbers of better producihg wells being drilled on

the near shore bar crests where the sand is best develpped.
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10
These could be feférred to as sweétrspots.
_:dﬁce off'the.bar crest, th; sands become
siltieflahd more Clay—filled, with drastiCKQ—:which’drasti—
cally réduces the effe¢£ive~permeabiiity, |

Q" - Will you now refer to Exhibit Number Four

: and'idenfify-this and explain what it shows?

A Exhibit Number Four is a type log of the

Pictdfed'CliffS’formatioh in the Five Lakes Canyon Tight Gas

, Area. This well is the John Schalk CincoADiablos No. 6 Well,

and ié-located in Towﬁship 23 North, Range-4 West, Section
14, in thetngxthwest.quarter;
The top of the Pictured Cliffs formation on

this‘typéflbg iSw§O461feet'and is overlain by a 7-foot coal

bed.

o The:Ease of the Pictured Cliffs is at 3141

: feet and is undérlaibiby the Lewis Shale.

This type log is representative of the Pic--
tured Cliffs‘fofmation‘iﬂlthesBallard Pictured Cliffs Pool.
Some of the wells ih the vicinity of this type log havé -éxhib

better than average producing characteristics in the remainde

. of the area; therefor, wells in the ﬁemaining portion of the

Five Lakes Canydn Area would be expected to have the same or
podrer log charaétéristics than this‘type-log,

0. ‘Mr. McCord, will you now review for Mr.

ited
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,area coneidereb;y risky.

11

Stamets Exh@bits Five and S8ix?

n o Exhibit’Number Fiﬁe presents cross'section
A-A', whioh shows Piotured Cliffs development inithe tight
gas area in a'generallnorth/south direction, while Exhibit‘
ﬁumber Six is a log cross sectioﬂ-BeB*, Which shows Pictured
Cliffs_deve}opment in'a‘general Qest%to;east directionnin the
area.

The log reference datum shown on these cross
eectione is the Pictured Cliffs formation, Theﬂcross sections
illustra£e the ?ictufed‘Cliffs formation to‘be a oonﬁinuous,
lithologioxﬁnit3£hrouéhou£'theiFive Lakes-Canyoo Tight.Ges
Aféé:: Qofhucfossasect%one~indicete that the good, productive
sangs'froﬁ,tﬁis_formation are not continuodus throughoﬁt the

1

area;? ihis iehgicufer‘eand‘developmehﬁ makes ‘drilling in thig
é' . :VVHe§e'you'5eeneb;e‘to obtain stabilized un-
stimuiétedlgaeeﬁrOAuotion rafes for the area?

A . Yes, T have, Obtaining stabiliied unstimu-
leted_gas production rates for.Pictﬁred»Cliffs wells is not a
standard prooedure‘used by companiés‘when coﬁpleting their
wells in the Sen‘Juao Basiﬁ; Past experience has ehown that
these low permeabilify Pictured Cliffs wells must be stimu-

lated to obtain commercial production.

However, in preparation for this Five Lakes
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out the tight. gas area. On Exhibit,Number Two these wells

" natural gas production rate for the tight gas area is 16.5

_ Mcf of gas per day. This rate is well below the 79 Mcf of

-weréﬁpsedfto calculate an average unstimulated natural pro-
Nos. 8 and 3 were not considered to be representative tests

Rl Np.'%wWell,,is located in a -localized high production

- northwest northwest.

- bar crests of the linear developed Sand=trendsf They have

.4ha§e very limited pockets: of high;porosity\and permeability

12
Canyon Tight Gas sﬁudy, Amerada Hess performed unstimulated -

natural gas production tests on eight wells:scattered through-

are shown as orange squares, on Exhibit Two.
' Exhibit Number Seven gives the location of

these test wells and indicates that the~avera§e'unstimulated

gas per day allowed for tight'formatién_gas.wells having an

average dépth 6f42685 feet.
Not all of the natural production tests taken

duction rategﬁdf the Five Lakes Canyon Tight Gas Area. Wells
foriﬁhehtight gas1area. Wéll No. 8, Amerada Hess' Jicarilla
area, which I referred to earlier as a sweet spot.

Exhibit Number Two shows the location of
this well in Township 24 North, Range ‘5 West, Section 35,

These sweet sthS are generally near shore

very‘good sand development associated with them and tend to
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~good well producing characteristics in these limited areas.

not more than one or two locations wide. This is shown in

" drilled and abandoned locations‘éppear only one drill site

in sweet spots is that one well may adequately drain the

13
withAsome_aéSOCiated natural fracturing. All of these fac=

tors contribute to a very good well,j?-éontributé to very

A ldarge problem with'developing these sweet
spots withvfurther drilling, an operator might find -- may

findvthgse,localized well developed lenticular sands are ofter

the area of the Jicarilla “C“.No. 3 Well on Exhibit Two.

There are very good wells in this sweet spot area; however,.

away; ,

‘ ﬁ:4Anb#heflproblem with de&eiopment drilling
l;mited qrea;.extent of th§ well devgloped sandﬁ“The secqnd
Wéil peﬁetratiﬁénthé_sweet épot 6f£en'has'reduced reseroir
pressﬁré!-whiéh sﬁbétantially reduces gas reserves for thé
second well. These two factors often make the drilling of
tﬁe sweet.spots risky, making the initial wgil verj_econdmi~
cal With_the second well oftentimes uneconomical.

The Jicarilla'"é"b3;h§d an unstimulated
natural;produétion test of'259 Mcf of gas per day, which is
Very géod for avPictured,Cliffs Qell in this area. This very
high-production rate can dnly«be attributéd to a sweet spot

and cannot be thought of as-average for the area. TFor this

L
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14
reason,‘thié high nafural production rate_was‘not used to
calcﬁlate’én average unstiﬁulated naturai production rafe
for the»area.

| The other well not uéed to average the un-
stimulated natural production téét’is Amerada Hess' Jicarilla
"It lO_Weli, located in Township 23 North, 3 West, Section 2,
north&est of the southwest. This wéll had an uhstimulated
natural produqtiqn test of gas that was'toé small td measure.
Theuyéll washéubséqueﬁtly-abanaoned.' This well is not repre-

sentative of the, producing portion of this tight gas area;

therefor, is not used in the averaging.

- The remaining six producing wells have un-

[

 stimulated natuﬁal,p:oduction‘tests that seem reasonable for

A

the area. ' The majority of these test wells, Wells 1, 3, 5, .

6, 7, ah&”S;,wéré_épén‘hole completiohsg‘*These wells had

' 5<1/2 inch casing set at the top of the Pictured Cliffs form-

ation énd thé péy'zone was'driiled with air. When total
depth was réached, 24-hour productioh tesﬁs‘were taken to
measure thevunstimulated natufal.pfoduction from each well.

. The remaining two wells, Wells 2 and 4, had
casing.éet fhrough the Pictured Clifﬁs pay interval. -These
wells.wére.evacuated of fluid in the_wéllbore and pefforated
acrpés’the'pay intexval. "The wells‘wére then tééted for 24 -

hours to obtain an unstimulated natural productibn test for




10

1

12

13

.14 ] Tight.Gas Afeauis Vi:tually éry §asi There has been very

15
16
B,
18
19
20
21
22
23
24

25

. .rate for an average well in the Five Lakes Canyon Area. This

oil perﬁday,

15
each well.
- The averaging of theSeyunstimulaféd productic

tésts results in a 16.5 Mcf of gas per day natural production

lei/ZiMcf Qf_gas‘per day-gnstimulated:gas production %ate“
is well_beiow‘the 79 Mcf of‘gasléer:aay-rate allowed to gqual-
if? an area for tight formafion;gas pfides~ét the average
fotﬁatién depth;bf'2§85 feet.
Q”i; h'f M;: Mcqofd, were you able tq_obtain-étabiv

liéeafunstimulatéd Qil ?rodﬁctioﬁ rafés?

| A;‘f 3 :ﬁ;, f w§s~not. ;Theihatural:gas'produCed
froﬁ!fhé Pidturéd'Ciiffé'fbrﬁatiéﬂ in thé’Fivé Lakeé Canyon
little oillapd‘condensate reported for any of the wells now
prbducing:in the:érea;_ Some of these weils-will havé'aSso—
éiated Wa£er,produ¢tibn withﬁthe'gasvbﬁf éoﬁdénsate productior
is_not'common. These dry gaé7production figures indicate a
weli dri;led in the ?ictured Cliffs formatibn is not'expected

to produce without étimulation more -than fivé_barrels'of crude

in the Picturéd“éliffs in the.proposed,area?

- A~ The Pictured Cliffshfdrmation.in the San Juan

0. ._ ‘Viould you.geherally describe :the permeability

Basin is dependent on stimulation techniques to be commerci- .

n
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“ally pfoduétivé_due to the low permeability of the reservoir
nrock. Exhibits Numbers Eight through Sixteen present core

ability. to air for Pictured Cliffs formation pay zones in

reports plus summary tables-shbwihg the"énalysis of cores

'interValm¢Qréd'§or each well. Only'cored intervals of sand

-which were:perforqted by tﬁe_cperator of the well were used

" in Exhibits Eight through Sixteen are average laboratory

16

analeis data used to determine the avéfage'laboratory perme-

this area. _

The exhibits contain the actual core analysis

taken,from'éhly the productive portion of the Pictured Cliffs
formétion for'each*well.' The core intervals chosen for perm-

eability;ayeragihé were determined by log examination of ‘the

L]

for permeability averaging. ON wells which were not perfor-
atedialréaéonable pay interval was,chosen:for‘theAwell and
this. cored interval was used for permeability averaging.

The average permeability value determined

detérmined-pe#meability Valﬁeé.

| The average in situ pérméability of the formt
ation is'less than this laboratory determinéd'value due to
watef saturatioﬁ and net confining pressures found in the
Pictured Cliffs feéervoir.:

0 Will you now referhto Exhibit Seventeen,

X

identify this and explain what it shows?




10

11

12

13-

14
15
- 16
:17
18
19
' "20
21

%)

23

24

25 -

‘review ‘this  for Mr. “Stamets?

17

A. - .- Exhibit Number Seventeen préSents a techni-

cal paper'entitled\ﬁffect of Overburden Pressure and Water

Saturation-on Gas Pérmeability of- Tight Sandstone Cores,

written by Thomas Ward of the U. S. Bureau of Mines. This

paper presents‘relationshiPS»between’labbratéry determined

B permeability in cores and actual in situ permeability found

3
LI

in reservoirs.

. f;iﬁghibit”Number Eighteen expiains?how in situ
permeabiliﬁy-ié«caﬂcﬁlated from the core analysis, using the

-

technical paper presented.

0 Will you now refer to Exhibit Nineteen and

2y, @ o

B ;”§2Hibiﬁ Nineteen is a summary of all labor-

-‘atory core analySis results for the Five Lakes Canyon Tight

Gas Areé. Not all of the well which,had'core-analysisvayailv

able were ﬁsed»to obtain an averdge ‘permeability for the

'tight:gQSwarea from core data.

Exhibit Number Nineteen shows that core data

'from‘WéiIs 1 through. 4 was used to obtain the best permeabi-

lity average for the tight gas area,

t“,'I‘he core data from Well No. 5 was not used

'in this ~- as this well is also lqcated'in a sweet spot area.

',The-higher‘averaQe permeability value shown

for this well is not considered normalifor the area.
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obtaine@{fof'Ehé*Five,LakesAGanyoh Area from the four remaining

" the 0.10 mil;idércyhcﬁtoff'fbr>tight gas reservoirs.

permeability'in,ﬁhe subject .area?

. gas flow.réfé-of 16.5 Mcf of gas per day, along with other
- used in Dafcy's~Law to calculate é'reservoir”permeability.

Twenty.

18
‘The‘éore data from Wells'6 throhgh 9 also
was not uged, aé thesé wellg have not brodﬁced f:om the Pic—
tured Cliffs formation. These dry holes are also not indica-
tiyetof the averagelproducing well in the tight gas éreé.

- The average laboratory permeability to air
cored‘wélla_is 0;047‘millidarcy; ~An average in situ perme-
ability value of 0:009 millidarcy was calculated from this
averagé léﬁofatqry,permeability value. The 0.009 millidarcy
permeability value éalculated from core data is well below

Q.. . . Were other methods employed to determine
A ':Yes, théy.were.

Another method of determining'reservoir perm-
eability. was performed, making_usé of thQZUnstimulated natural
production teétS‘taken in the area. The,aVerage,unstimulated
Pictured Cliffs reservoir data for the tight'gaé area, can be

This Dafcyls Law calcﬁlation.is presented as Exhibit Number

Darcy's Law. calculations report an average.

reservoir permeability~value~bf»0;04 millidaxcy for the Five
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'Lakestanyon Tight Gas Area. This'perméabiliﬁy value com-

parés to the 0,009’millidarcy-permeability value détermined
by core analysis‘methbds, Both.of these.ﬁalues are well be-
low the 0.10 millidarcy tight gas cutoff.

o . :Were build—upyteSts tuﬁg

a | }Yeéf they were. ;Inréttempt to obtain even

' .

>'mofgfpermeabilifyfd@ta*fofﬁthis areé, Amerada Hess conducted.

.:buiid;ppiteétg in seven-of the eight wells which had natural

A e

;production‘tests;pérforméa.on'them. 7Unfortunately; these

on‘with many build-up ‘tests

¢

in tight-formatiOns;‘wére not long enough t6 obtain accurate

perme%bility'détd fof»fhe.aréa. Both Horner analysis and

tight'curve-analYSis+Were stu&ied in detail ‘on this data and

‘no precise pérmeability data fdrvthis'éfed could_be obtained.

. For thisArQasoni:no buildjup,analysiS"data is presented for .

the Five Lakes Canyon Tight Gas Area.
0. - Mr. McCord;'what:genéral conclusions can-

- you reach conexning‘ﬁhe permeability in the subject area?

A . From examination of theée two sources of perm-|

eability data,; the resérvoir'perﬁeability value of 0.04

- millidarcy, determined by Darcy's Law, -is thought.to be the
best estimate of reservoir permeabilitj:for the Five Lakes

~Canyon AreaAbecause it involves actual formation flow charact

eristics and reservoir parameters-to,détermine formation
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.section is expected to be 0.1 millidarcy or less in the Five

‘gulations will assure that developmént of the Pictured Cliffs
aquifers that atevbeingAuséd or expected to be used in the
- supplies.

~designed tofseal off potential water-bearing formations from

- feet in the proposed area. Most Pictured Cliffs wells drilled

'in_the Five:Lakes Cahybn Area are drilled with‘hatural nud .

designs consist of 7-inch OD .surface casing being set from

" the surface to a depth 5f 120 feet. Production casing nor-

20
permeability.  Therefor, thelestimatéd average in'situ gas

permeability throughout the Pictured Cliffs formaﬁion pay

Lakes Canyon Tight Gas Area.

~‘Q o I"d now like to direct your attention to

fresh;waterﬂprotégtion,in*the vroposed area and ask if you've

£t [

révieWed_eXisting State’and Fedéfaljregulations_concerning the

proté&tion Qf £ré$hFWater?l. _ v .
et . B, ,»‘Ye$ﬁ“1:have.;EkistingJState and Federal re-

formation will not adversely affect or. impair any fresh water
foreseeable future for the domestic or agricultural water
Regulations require;that casing programs. be

oil»anﬂfgas producing formations. These fresh water zones
exist from.the surface to the base of the Ojo Alamo formation.

Et

The base of the 0jo Alamo averages 2445

that will not contaminate fresh water zones. Normal casing

|
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mally used is 2-7/8ths inch OD and is sét~frdm‘Surface to

. totai depth..

" 0jo Alamo aquifer.

involves varied fracture treatments, depehding>on the opera-

21

~ The open hole COmpletibﬁsvmentioﬁed earlier
have Sel/gfinéthD productioﬁ casing sef jﬁSt éboVe‘the Pic-
tu?éd Cli}ﬁ% formatibn and the productiVeAformatian is drilled
with air'aéd leftigpen to p}bdﬁce. |

miThe éurf;ée casing is ceménﬁed ihvplace by
ciréuiatihgﬁbeméh£;to the surface, protectiﬁgﬁthe near—sufface
forﬁatigﬁg‘frog;aow;hole chtaﬁ£h;£ion;

: ?The ?;oduction_éasing is‘cemehted frpm total
depth to thé surface or to a:deéﬁh,sufficieﬁt ¢o cévérvthe
030 Alamd formation, ‘This:procesé_prgteéts the Pictured

Cliffs‘and other shallow formations frbm contaminating the

Therefor, all productive and fresh water
zones are protected by both casing and cement.

. stimulation of the Pictured Cliffs formation

tor. FractUre.treatments usﬁaliy.coﬂsist'of one or two per-
cent potassium chloride waterebgsed ﬁiuid with sand, or a
nitrogen-water fbam base fluid ana sand, ¥ﬁithér treatment
Will-ndt harm a ffesh,watér équife:.

Fresh water protection is assured during

these'fracturérstimulation treatments due to zone isolation
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caused by cementation. ' A distance of over 200 feet between |

 the Pictured Cliffs”férmatidnidnd?the.Oﬁo Alamo fresh water

*aquifer'iSJadditiohal-insuraﬁcébthat no existing fresh water

zoﬁeLWiIiubefqontaminéted by stimulation ofoictured,Cliffs ‘

wells in the .area.. - -

,Thefejo;,,New'MeXico,and Federal regulations

:Wil;ipréteCt‘éhy fﬁeshtwaﬁer supply thét>méy be affected by

' drilliﬁq} Cbmpiéﬁing,'and ?rpduciﬁg?the;Picﬁured-Cliffé'form—

atién‘ih'thé EiVéVLakés Canyoﬁ T;gﬁéAéas Area.
‘DQ o ~:5Willzfgu éﬁmmarizé-the’cgnéiuéions4you'Ve
’reachéd és‘a'result_of your s£udy of the pféposed-area?
A"‘ ivv TheleVidenée i‘ve.p?eéénted:5ubstantiatés"
that;for_an'avéragé pictured c1iffs-we;1“dé§th of 2685 feet -
theAstabiliééd p£oduction rafé at aﬁmpééheficlpreésure of |

wellshcompletéd in the.PiCtﬁfed Ciiffshformation5without.

;stiﬁulation,is-hd%<expected.tc exceed the maximum allowable

' rate of 79 Mcf of gas per day.

 No well drilled into the Pictured Cliffs

formation in the Five Lakes-Canyon Area is expéected to pro-

Qdﬁdé;withoutAstimulatioh morélthan'five'barréls-of crude oil

periday;:aﬁd'the estimated average in situ gas permeability
fhrdughout the Pictured»Cliffs pay section is -expected to be
0.1 millidarcy.or less.

The propoéed Five Lakes Canyon Tight Gas
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,A?eé meets all,theISPecifications required, as stated, and
"should_béxdesignaﬁéd a.tight-formationAin.the Pictured Cliffs
‘fbtmatignQthérﬁsect"bﬁ:107vof the Natural.Gas ?bLicy Act

of 1978.7

P N . Exhibit Number IWgntyfone<is prépared text

 be admitted.

' this_applicatidn be in the best interest of conserVation,
- the preventidn of waste, and.the_pfdfection‘of correlativé
rights?

22

23

g

7,

: fQ,ff - Mf.;McCérd,'willAYGu'identify'what_has been.
mafkédlég Applidantﬁs'Exhibit'Number*Twéntywone?l

. A

o R N e 4 -

to.go along with;this réserVoif'fepbrt.
4;-;Q:7A‘ 'f7WérewﬁXhibits One through_Twehtysoﬁe pre-
péred'bygyouvqr”Unaer_your direction and supervision?

A .  Yes, they were.

MR. CARR: At this time, Mr. Stamets
we.WOﬁla offer ihtovevidence Four: Corners- Exhibits One througl
Twenty=one.

MR. STAMETS: These exhibits will '

Q'ﬁ ~ Mr. McCord, in your opinion will granting

A. - . . Yes.
- MR. CARRi Mr,:Stamets,'we have re-

ceived'severaliquéstions from thé Minerals Management Ser-

vicé,‘and with your Pérmissibn,_at this time I will ask thosd.

=
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for them. _"

_is sfﬁétiéfapﬁibg' Wh? then don't the bounaariesAto the south
" Stratigraphi¢ trend of the Ballard Pictured Cliffs Field?

nIn-talkingAthisvmatter over with the Four Corners Gas Producer

'Unit; iﬁcluding=éll'or parts-of Sections 26 through 28 and
;33 thfoqgh235,df 24 North,‘3 West; excluded from the tight

" gands area?’

boundary of the area. Not. enough interest was shown in the

Lindrith Unit to include it in this area.

- ciation provide the Minerals' Management Service with structure -

'and Isopach maps:of thé‘Pictured{Cliffs*férmation in the

Apresented; or'héve not prepared these maps as yet. It would

24
MR.-STAMETS: Please go ahead. -
Q . Mr,-MCCorﬁiiin the report. submitted with
thiswapplibation,,%t‘iéfétated_that'the form of gas entrapment
and west more”éloseiy paralleirthe general northwest/southeast
1' Af1 {_ij*Thatﬂs-Strictly a bouﬁdary deterﬁination.
wevdecidéd'oﬁ_thié area. .It.waéfhot by any other means other

than'agréagé'position. It had nothing. to db”with geology..

a'ng . 7 Why is the southwest. corner of the Lindrith

A : .Once again, this was a determination of the
R Would the Fbur'Corneré-Gas‘Producers Asso-

proposed Five Lakeé‘CanYOn'Tight.Sands Area?

Af' - - Thesefﬁaps éould be  prepared. We have not
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. listed as EXhibit‘Sévehtéen, you came up with a reduction of

98vpe£cent in laboratory pérmeability, "Realizing that the

~of these wells-siﬁce they afe at a shallower depth than those

,very-indiéative of,ﬁhis'type of area.

the percentage-reduétion ihithe permeability from laboratory

25
involve aigreatﬁexpénse and T don“£ feel, personéily, that
woﬁld:hé;pjény moieathan what'wefye séen fight now. - But if -1
that”gqpld'bgfdoﬁé,,if heed‘be. |

f“.g'  ' ‘}PAEG %ili,you cohtact the Minerals Management
Servicéiconée:ﬁigé thisliéqﬁeSt? :
A B A‘j-Ygs,'I:wiI;.

0. ' Using the charts and the technical paper

laborétory'pérmeabilities»wéfe to air and there will be a
reduction in permeability due to overburden pressure, why do

you expect that much of a reduction in the in situ permeability’

used to'generatg'the charts?

‘A~~t' J:;Well, firs£ of all, in reading through Exhi-
bi£ Number Seventeen, most Qf the cores used ﬁovgéherate the
charfs, that_I:cénbseé, wefé'all at avaeeperbaepth than what

we're looking at. So T feel they are =~ the charts used are
- Also, the main factor used in‘determining
to in situ dealsfmainly~with,overburden pressure rather than

depth. The overburdens calculated were up to an overburden

pressure of 6000 psi. Therverburden seen in this area in
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- the'Pictured Cliffs is din the neighborhéod of 2000 psi; there-
for,.

- this pPresentation- and very indicative of the rock in’this

area.’ ' S ‘ ‘ }
... ., . % . MR. CARR{ Mr. Stamets; fhat con-

-cludes our direct gquestions. :

"BY MR. STAMETS: i
you know of in this area?

S I've thought about that whén establishing the boundaries

" .are. sweet spots, and that from examining the wells around,

‘;shal;ow Pictured Cliffs Well that's quite a -- quite a -good

S well.

" is -a’ sweet spot'is'thé actual eéxtent of the‘wéll$, When

26

a7 "

;i’thihk“thé ¢harts.uéédswere well within the scope of

. 4.'“.
a -

tor

'MR. STAMETS: Are there other gues-

tions of the wifnegé?
CROSS EXAMINATION
-0 . Mr. McCord, how many sweet spots wells do

'A ' tfobviously that's a toughfqueStion to define.

fog this:érea, énd I definitely think the Amerada Well that -

. I mentioned, and also the core analysis well'that I mentioned|,

and ste-of these wells have made over a Bcf of gas. For a

Although the big prbbiem with -defining what |

yoﬁfgo oné drill spot'away*andiydu have a.dry hole, it's
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;g¢ing°thfcggh.ﬁhére'unld'maké>their own intérpretation of

 general area, £hough; T think aieisweet spot wells.
“are -= most. spacing units are drilled'ﬁp at this time and

.woul&'be;ﬁinimai},and fhat“s.thévmain reason i didh'tutry t¢‘
._éxclude an§.¢f1thosé-wells.wt,

.:ﬁnen, thatvthis'area that ié»drilléd up, tHé,big égeé“ruﬁnipg
 fr§m the sautﬁéést upfto ﬁﬁé;norfhwestvthrough the cehpgr of
"thg propqsed area, ié:v7 is £he.ér¢st‘of'one'0f these.sandé

20

drilling. T believe the real structures have been defined by

e o RGN T
pretti hard to establish what is-a sweet spot other than
wells alréady drilled, and most of thé 'wells already drilled

.thatVI considépfé"sweet'spot are in the'general'aréa of . 24,

5, Sections 31, 32,33, 34, and the northwest of 35. This is’

s
2.

the general area I'm referrifig to as ‘a sweet spot. - Anyone

which well's production is. due to very_good'reServoir.réck.

R

It's just a.petSonal opinio@itheré. Most of the_wélls_in that
- I'd like to'add‘that most of tho?é wells

the effect of.lQ7'pri¢ing fof that sweet spot area wod;d-beArﬂ

Q. ' Based on'your testimony, I would anﬁi¢ipate;

stones, and the area where the drilling has previOusly‘takeﬂ N
place.
A~ . That is correct, Most of the future drilling

involved, Mr. -Stamets, of cdursg}:is5going to be step-out

drilling_sb'many wells in this area,
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:somé;dﬁ'them'very=reéent, genépally shbwihg us that we've got
’LwéL;s;f So‘hpét‘of;theimajprvéé’it appears most of the major

‘ihvolﬁeasteprqpt type of wells with somewhét lessgchance of

27, and 34, just-looking at the initidl potentials in there,

that haswgbbd wells in it?. T see one of them is marked as a

"shuﬁfin gaSQWeil: Or is that an area»fhat,ydu believe still

_tight gas pricing to be ecoromic. .-

course, initial potentials are very, very misleading in that

the wells don't produce near that type of amount when put on

' north'half of 34, we've got some high‘cumulétive productions,

28

The;é,are.a number of“dryAhbles{ most .0of then
a défiﬁiﬁé”sahd‘difference between &ery‘gdod wells and offset

crest- drilling has ,already occurred and future“dril1ing-would
success. 

0. . ’If~we‘gouihto'23, 3,-and4100k at Secti0nA22,

those wells came on pretty -well. Now, is that an area that -1

is. a tight formation?
A -I‘beiieve, eépeﬁiallj-in,SectiOn‘22, that -
you jﬁst‘referredfféj the sQuthlhélf'of that,gof course, is

undfilled, i definitely~thinkvthat is an afea'that would need

There are some high initial potentials; of

i

line pressure.
It is also evident from looking at some of

fhe sﬁfrcunding wells, eépecially‘the south half of 27, the




@ o X 2 A_Vbuti also, looklngatthe southl ha.lf; of 34,.rwe hévéd a '.’d%illéc
3 _.and éban§9£§d}ibcét;gp#éhd a Well‘thaleas‘driliéd ingléﬁé
égg;Athaﬁ'F;qucoéomiqal;ft@eréﬁ@r,:thé'actual‘definingwéf whiéh

SR B A A SR o S

§ | - is a sweet spot well and which is an uneconomical venture in

6 the PiCtured‘CliffS is real hard to make. .
7 S : Still,vdrilling in Sectioni27, say, an off-

.8 | set_wellithere, I would -- I would‘gﬁeés,thaf.v— that the
9. chances of:dbtaining a well ‘like the south part of Section

10 | 27 are not that»greét; and it's a riskyfbuSiness.

1| o 9  . Mr. McCord, on Exhibit Two, just to the-
12 ‘south and east of the area. we are'talkihg about, there appear
13 to be'eleven or. twelve wells that have been drilled in 1981

14 - and '82.'-CanAybu tell me Wﬁy thatfhas‘occufredé '-

15. - ) A}  , iOkayL Thoée péiticﬁiaf wélls drilléd in

16 " Sectiénf36ji ddﬁft know abbat, ‘fhéjéféat'majority of éew
‘17A‘. Wei1$,driiledJin>this area are d;ilied —; arerdfilled dﬁe to.
18 Jiéérilla demand: Thebgreat méﬁériﬁygbf tﬁisvarea is in the
19 | - Jicariila Réservation‘and as;YOﬁ;know, mapybdemand letters

20 vWere}Seht out té.opératbrs to ailigently devélé? their ac—

21 | reage.

22 : _ - The_humbers T have, in 1982 out of these
23 466 wells, 31 of them were drilled 'in 1982, and I would —- I
24 would guess that'thezéreat'majority 6f“those:31_Were.drilled'

25 -due;th Jicarilla demand.  That is the main réasdn.




2 , ;" “‘>T”;j;; ‘E-f}fTMR. STOGNER:A‘DG yvou know if thérev
'3 ) wagjaﬁynwelié’A£iil§dgiﬁ"Ql gr}SZLin.Ehe s&eet.spot aréas,
T4 | soscaliear R

3 7 3? tiik  v ﬁ’Inﬁ£hé‘sweeﬁ spot area:I defined in 24, 5,

6 I don't sgé any th;ﬁ I'wquid cbnsider swé9£ spéﬁ Qellé.

7'Aj - R ,'Néw?;;?misﬁre'throﬁghbut the period of time
8 E that driliihé has tékén'place,'which}:ﬁéiniyfitisfarted'in

9 | .1955 in:this‘area;.ﬁhere héVe‘béén many-dffset wells drilled
10 . to-sdppoéedly‘$weet:§pot wells,votherQise:Qefy-good~producers.
11 ‘Someabf Eheée wells; obviousi§;-tufnedAout fo be good wells,
12” ‘ él$§; othéf wélls exhibifeatthe.problems I!Vé talked about

13 -earliér, such‘asbreservoirvdrainage and'drilling a dry hole

14  '.nex£vtb'a verﬁfgood producer.
1500 ¢ this can be seen, like in 24, 5, Section 27,
16 | “in the northwest quarter, ‘there's a well that was drilled

1| ana abandohed‘in‘l955; Thfee.wells.sufrounding'it have made

18 3/4 of a B,fw-e2cusé‘ﬁe,-twévhavé‘made 3/4 of a Bcf; the
::;19 dﬁhex;madelfnithe other two, 1/2 a Bcf. Those are obviously
20 :economiCal'Wélls;jbut-we have a dry hole right next to it.

2 o ,__>  L 'vf‘Iﬁ‘éeétion.35 the Ameréda'weil, which had
) "-the_géod unstimﬁléﬁedvnatu%é1 peru§tion,test! one drill site
23 | away‘in tﬁe §§u§heast of 26 we have a Qell»thét was drilied
24 ’énd ébandonéd‘in 1963, | |

25 . so predicting how a well will do just by




10 -

11
12
13
14
15

16

17

18

19
20
21

23

24

,25-

31
off;é££ihg~é{éwéet 3p§t.ﬁell is pretty tough. o
ﬁt:3  5'5iwiéltiéacér€aihl§fén uﬁcertain érea.A
.:ZwMR..STAMETS; Any other Quesfions;gf
the Qithesé? 'H§ mé§lge excused. |

. Mr. McCord, in light of the fact

that webhaVé so‘much“drilling activity inside this area, we

‘may have SOme-additional questibns fdllowing the hearing, in

which case we'll be in touch, and we will add that additionalj

‘information to the record in this case.

Ao . 1'd be ha?py tblsupply it,
B MR.fsTAMETs;;'Angfhihgvfurthér in
thé”éase?A'@ff éadiila?A
E :MR._PADILLA: Mr. Examiner, Turner
Productioﬁ_éompahyfis here in support of this application.‘
T R STAMETS ; If:the?e is hothing
furthér;'we‘lliégke}ﬁhe case uﬁde; advisemeﬁt.ff

' (Hearing concluded.)
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CERTIFICATE

T, SALLY -W. BOYD, C.S.R., DO HEREBY CERTIFY that the

fdfegoiﬁngrahSCript of Hearing befbre;the 0il Conservation

ﬁDinéionfwas reported by me; that the: said tranécript is a
'full, true, and correct recordrof the'hearing, prepared by

'me to the best of my ability.




