'CASE 7087:  BLACKWOOD & VICHOLS COMPANY,
LID. FOR DESIGNATION OF A TIGHT FORMA- | |
- TION, SAN JUAN AND RIO ARRIBA COUNTIES ‘
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@ - 600 South Cherry Streot
Denver, Colorado 80222

Huskry‘ Oll Company o  (303)370-1300

April 9, 1981 D
R

Federal I-hexgy Regulatory Carmosn.on : S
"Office of General Counsel - e
825 North Capitol Street) N.E, 68
Washington, D.C. 20426 ° ﬂ
Atth; leslie Lawner

Dear Sirs:

Docket No RM79-76 (New Mekico-4)
WI'ICE OF. PROPOSED RULEM"\KING
BY DIRECIOR OPPR o

ne e
MR 1
T«
> SANTA FE -

Husky Oil Company ("Husky") is: actlve in OJ.l and gas exploratlon,

' development: and production. Husky currently has gas ‘production in
State of New Mex.loo ; including San Juan-and Rio Arriba counties.

Husky w13hes to support the reoo:mendatlon of the State of New

Mexico 0il Conservatlon Division that the Fruitland Fomatlon be

de319nated as'a tight formation under the Conmission's final regulaﬁon, -

18 CFR 271,703. ‘Husky believes that such a designation will offer the
needed econcmic stimilus for further natural gas exploration in this

area. Husky further believes’ that the technology réquired to protect
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

ALLED BY THE OIL CONSERVATION

IVISION FOR THE PURPOSE OF

EN THE MATTER OF THE HEARING
gonsxDsandz
i

o ’ : - CASE NO. 7087
| o © Oxdor No. Regs9s

PFLICATION OF BLACKWOOD &

ICHOLS CO., LTD., FOR DESIG-
ATION OF A TIGHT FORMATION,
AN JUAN AND 'RIO ARRIBA COUNTIES,
EW MEXICO. |

| ORDER OF THE DIVISION
Y THE DIVISION:

.~ This cause came on for hearing at 9 a;m} on Navember 12, ,
1980, at Santa Fs, New Mexico, before Examiner Richayd L. Stamets.

|

|
g
!

NOW, on this__23rd -day of February, 1981, the Division

)1tactor, having conslidered the testimony, the record, and the

Fecommendations of the Examiner, and being fully advised i the
grcm;aes,' ’ o S

FINDS:

.~17‘;~(i}”,fhat;du95pdbiic‘notiﬁbph§vlngbeQD given as roquired
ﬁy,law,tha Division has juriadiotiOn‘of this cause and the B
J

ubjoct matter thereof. _
(@) jfhlfifhejébplicaht,lﬁladkﬂoodt&,Niého!s‘Co.,'Ltdq;

atural Ges Policy Act, and 16 C.FiR. 8271.703 recommung ta the
: Ddirél*ﬁnérgy]Régulctt:y'Ccmﬁiiﬁiﬁh.thatfthe Fruitland Tormation
’ndorlyiantho'fOIIOWIhg'1ahd3”altuatbd.1n}San Juan and Rio :
rrib:lCountioe,1apprqximqtalyﬁla miles enat of the city of Aztec,
fisw Mexico, hereinafter referred to ns the Fruitland formatiaon; =
¢ designatod as a tight feczation in aaid Federal Energy Regula~
ory Commission's requlationss _
TOWNSHIP 30 NORTH, RANGE 7 WEST, NMPM
ections Z through Y0+ AIY .
“Saction 181 W/z i ’

Sectiona 17 through 211 A1l
Mz o

Q“’géquoats that the Division in accordance with Section 107 o the

'Seéﬁiqn'29aA

o
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lUHNbHIP 24

2.
Case No. 7087
Order No. R-6594
TOWNSHIP 30 NﬂR?H- RANGE 8 WEST. NMPM
Section 1: All
Sections 12 and 13: Kil
Section 241 All

..... Py

n:a|L NFMEM-

e B

NORTH, RANGE 6

ection 63 Lota 8, 9, 15 and 11
: , and 5/2
Section 7: . All

 Sections 18

through 203 All

Seotion 30: All
~ TOMNSHIP 31 NORTH, RANGE 7 WEST, NMPM
Section 1 lots 5, 6, 7 and B
o and §$/2

“Section 91 S/2 4
Section 1G: S/2 ‘ .
Sections 11 through 161 ‘All
Sections 19 through 36t All

TOWNSHIP 31 NORTH, RANGE 8 wcsrl NMPH
Section 25¢ All
Section 361 All

(3). That tho Fruitlagd‘zorzatio?‘undarlige all of the
08l seams, shales and tight sandstone stringsrs; that the top
)f such formation is found at an average depth of 2800.feet
elow the surface of the araa sst out in Finding MNo. (2) above;
nd that: the thickness of such formation varias with an avcrago :
hicknooc of 300 fest within said area. ,

) (é) That the type section !ot tho Fsuitland foruation fur
he proposed tight Formation designation is found st s dopth sf

rom approximately 2926 feet to 3224 feet on the Laserlog datad
July 30, 1978, from the Northeast Blango Unit Well No., 17-A
ocated in Unit D of Section 9, Tonnship 30 North, Rango 7 Haat.
rio Arriba County. New Hoxico. :

(5) That the following deacribed wella produco natural

ho proposad Aareat

NE/“. Sdetlon 11’ *31‘N,
R-7-W, San Juan County.
“New Mexico =

Northeast Blanco Unit WQll #202

DUV"U.HOI&UUU ;unuag LIBL VI T UamE s Wil uunvtotv‘s! ﬁ?iﬂ ily~’w

aé in commercial. quantitloa from tho Fruitland formatlon uithin ~:.‘.g i
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Grder No. R-6594

Northeast Blanco Unit Well #204 SW/4, Section 1, T-31-N,
R-7-W, San Juan County,
New Maxico :

) That the Fruitland fermation underlying the above
sd lande has beaan penetrated by in excesa of one hundred

T V4 wibh bl -hnu._.namntl .vn.n"iﬂnn- rn-ndun-d

- ———
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1 gas in commercial quantitiae from the Frultland formation.

L (7) that- tha evidonca presented in this case demonstrated
hat no well formerly or currently completad in the Fruitland

fornation within the proposed arsa may reasonably be presumed

to have exhibited permsability, gas produstivity, or crude oil
hroductivity in excsas of the fallowlng parameters!

(a) favezagc in sity gao permeabllity throughout the
pay sectTon™ ? 0.1 millidercy; and .

(b) etabilized produation ratos, without atinulatiun,
"against atmospheric presaure, as found in the
table set out in 18 C.F.R. §271.703(n)(2)(B) of
the regulations; and

(¢) production of mors than five barrels of cruds oil
per day.,

A (8)  That hasad on nnnlvnin af availabla datn f'rom ORI
xisting wellas within the propoacd area and utilizing gonerally
nd customarily ‘sccepted patrolouu engineering tachniquoo and
onaurenonta: .

" (a) The estimated average in situ gas pornaability
" throughout the pay sectlon of tha Fruitland forma- R
tion ia expeetcd to bs 0.1 millidaruy ar losa; and L

" (b) Tha stabilizad production rate, agsinat atmospheric
- pressure, of wells completed for production in the
Fruitland foemation, without stimulation, is not
sxpected to exceed production lsvels determined by
roference to wall depth, as found {n the tabls set
out in 18 C.F.R. 5271 703(@)(2)(8) of the regula-
tionu; and

(e) No well drilled into the formation is oxpoeted to
" produce, without stimulation, more than five
barrals of crude oil po: day._
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Drdar’NOs R-6594,

(9) That within the nroposed area thers is the 0jo Alamo
aquifer, found at deptha of approximately 2000 feet or approxi-
ately 800 fest above ths Fruitlend formation.

s

L, (10) That ex;atxng btata of Naw Mexico and Fadorax Regu=

s i o B

P U S
avione LU.&H&-UIQ A Lau&lly & \—vmvln..uig O3 nv;;w nAa.& aupuULrS

hat development of the Fruitland formation will not adversely
ffoct said aquifers.

(11) . That the Fruitland Formation. or any portion thereof,
 § deacribed herein, 1s not currently being developad by infill
rilling as defined in 18 C.F.R. §271.703(b)(6) of the regu1a~

1ona.~

(12) That tho Fruitland formatioh within the proposed area
hould be recommended to the Federal Energy Regulatory Commiasion

S for deaignation as a tight formaticn.

IT 1s YHEREFORE BRDERED: ,
% (1) That 1t be and horoby is reconmandad to tho Federal

nergy Regulatory Commiseion purauant to Section 107 of the
atural Gas Policy Act of 1978, and 18 C.F.R. §271.703 of the
sgulations that the Fruitland formation underlying the follow-

<‘&ng described lande in San Juan and Rio Arriba Countios. Nan

.v(hn e'h- A--{gnated an 3 tight '”“"‘icn? :

TOHNSHIP 30 NORTh. RANGE 7 NEST NMPM
Sactions 7 through 107  AIL
Section 16: W/2 .

Sections 17 through 21: ‘A1l
‘Section 29t N/2

© " "JOWNSHIP 30 NﬁRrH, RANhL 8 WEST, NMPM
Beotian 1t ALY
Sections 12 and 13t All :
Section 241 All y

. JOMNSHIP 3} NORTH, RANGE. 6 NEST NMPM
Soetloh 6t Tots @, 9, “f0 and 11 S
‘apd 5/2 TR
.. 'Seetion 71 Al b
 Sectlions 18 through 20t An
z Sgotian 301 All o s

i o, Moo o s i

i
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case No. 7087
drder No. R-6594

Laes sw ik

fownNSHIP 31

NORTH, RANGE 7 WEST, NMPH
Section ' ‘

ots 5, 6, an
and $/2 '

. Saction §3  8/2
Sactien 103 /2 IR o
Sections 11 through 18t ALl

~ -Sections 19 through 36: All

TOWNSHIP 31 NORTH, RANGE 8 WEST, NMPM
Seotion 2% - All ‘

~ gection 361 All o |

(2) That jurisdiction of this cause 1s hereby rotained

or the sntry of euch further ordere as ths Division may deem

8CE83ATY .

~ DONE at‘Santa‘Fo,_Néw Mexigo, oh the day and yeag‘hereinn

;bﬁv;;d;aignatd . .
. B STATE OF NEW MEXICO
IVISION

“BIL CONSERVATLS
La ,/?!;‘gilll’

Yo




BLACKWOOD & NICHOLS CoO.. LTD.
2013 FIRST NATIONAL CENTIN WisT
OhlanomAa CiTv. ORLARGHA 753102
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CASE NO. ____70%1

Subrhitted’ by_xskagggkacgzi___ﬂ_

; Hearmb Date ;th\gg
F‘R’U'I“T'L'A'N'o"F'o RMATION

GEOGRAPHICAL AND' GEOLOGICAL DESCRIPTION OF THE FORMATION

Geograghicai

The Fruitland {s one of several tight san ‘”one,fonnations ‘of “the ‘San Juan Basin,
New Mexico. :The San Juan Basin is approx1mate1y 80 miles long from the SE° to NW

- and 40 miles wide from SW to ME. The approximate center of the gas pwuucuun in
- the San Juan Basin is 25 miles SE- of Aztec New Mexico.

: Natural gas ‘has béen produced for many years from ‘this basin. The most prolific ;
reservoirs are within the Mesaverde group. The: Fruitland formation: has not been o
prodiced over much of the San Juan Basin because ofulow permeability, and the :
high costs of produc1ng the gas 4

B]ackwood & Nicnois Co. Ltd operat s th \Northeast Blanco Unit, a 33,500 acre
area Jocated on the northeast flank-of the San Juan Basin,The Northeast Blanco
Unit is ‘1o¢ated in Townships 30 & 3iN and Range 6°& W also ‘Sections 25.& 36, TS
T3IN-R8W and Sections 1,12, 13 & 24 T30N < R8W. A Map of the Northeast Blanco Lo
‘Unit is provideo E !

Geological

ook . .The Fruith; d?fo ; pper. Cretaceous ‘age’ and consistSyprimarily of ‘coal vd
: “and shale ‘with some san: stringers. These ‘stringer: n ated in the g L
basal portion of the Fruiti nd'are somet imes intertounged with ‘the Pictured o B

Cliffs: formation below. - : ; R

A general geologic section ‘of the San Juan Baswn is included with this appli-
cation,

In the Northeast Blanco Uit area the Fruitiand fonnation dipo gently to the
‘southwest. ‘It contafns ‘coals, shale and tight sandstones, The Fruitla .
mation in this area contains fluids at above normal pressures, The initial
pressures encountered ‘in'the Fruitland are approximately 1500- 1600 psig @

.3000 feet while the origindl-pressures in the Mesavérde in this area were oniy
1400 1500 psig at 6000 feet.

»~
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The. Fruitland formatfon has' biden drrl]ed through and ‘Togged in over 100 wells
~from 1950 through ‘1978 in the Northeast Blanco Unit area. The general character-
istics observed when dr1111ng. logging and drill steni”te: .ing were those of a
very tight reservoir. The'data collected indicated. that gds was’“prisent in o
certaln sandstone stringars and coal ‘seams within’ ‘the Fruitland formation. The
perineabilities were indicated to be sc low, however, that only one of the wmore :
than 100 wells 1n the Northeast Blanco Unit: attempted a_completion in the Fruit- SR
- land formation prior to 1979. The extremely low perméability: jndicated and the
,>low price allowed for gas made any completion attempt 1nfeasrb1e because there
~ was no thance that it would be profitable.

T T

The one well comp]eted in the Fru1t1and form nins the Northeast Blanco Unit
prior to 1979 was .the Howell 3<B. This well wh1ch W cated in-the SW/4 of
“section ‘3, T30N; R7W, Rio ArFriba County, New México b 'éd ‘approximately

59,000 Mcf from the Fruitland reservoir and was ‘abandoned in tha: early 1950's.
No other attempt to produce gas from the Fruitland format1on were made in the

Northeast Blanco Unlt area until 1979,

C et e i A A ieb N 3 o e

One wel] west of the NortheaStJB anco’ Unwt was drllled and c‘mp]eted by Phil]lps
Petroleum Company in the early 1950's, This well ated“in
‘tion 17, T3IN; R7W. The well produced appy
pletion and was declared non commercial. T
- produce low volumes of gas for more than i
present .and : icould ‘be deveIOpe “and py i
area if a h{gh -enough’ price were established to make these ‘expensive 1OW“volume SR
wells profitable. ‘ !

imately 30-40" Mcfpd on initial com-
s we]] has cont1nued iJhowever,‘to

Blackwood & Nichols Co.,y. Ltd. p*”at“sjthe Northeast Blanco ‘Unit. We have taken , R f
all necessary precautions-to insure that all- “fresh ‘water zones ‘are protected-and

not adversely affected by our operat{Ons. Our ‘procedures have been”in accord with P )
all State and Federal rules and regulations. e o - R

A part of the pertinent Federa] regulat1ons are attached They are the pages 1
through 5 of ‘'supplement to U.S,G.S. NTL - 6.
Pages C-6, C-7 & C-8 of New Mexico 011 ‘Coniservation D1v1s1on of the Energy and
Minera?s Department are a]so attached

P B e T

,we believe ‘that’ comp1fance with these ru1es “and regulattons adequate]y protects
and will not adversely affect or impair any fresh water aquifers that are being
o used or expected to be used in the foreseeable ftture for domesttc or agricu]tural
. ‘water supplles. ,

L
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. formation may have occured to cause a reduction’i Sl
other interpretation could: ‘be ‘that this formation was once at a deeper Tevel beiow
~ the ‘surface and that normal pressures :at that deeper level’'are stil) trapped éven

Geological and Engineering Data

The' Fruitland formation of the northeast flank of the San Juan Buszn is coumposed
primarily of ¢oal 'seams, shales and tight sandstone stiringers. This information
hac heen detennined from. hundreds of 10gs run on wells drilled for th¢ last 30

years. Electric logs, Ganwnaray Neution loas, Soiiie logs, Formatlon density logs,
Sidewall Neution- 1ogs and many othér types have becn analysed aia intornreted
over the years to show the coal seams, shales and tight sandstones. These logs

have also indicated that natural gas and water (almost fresh enough to drink) is

,present within the void space of the Fruztlana formation.

kPressure information has been obtained in several different ways A drill stem

test was taken on Northeast Blanco Unit well # 33-12 on October: 24, 1955, The
Fruitland formation was tested from a depth of 3055 feet to 3205 feet This

drill stem test has been analysed and computations have, been made ‘that show the

permeability to be 0.067 MD/ft/cp on ‘the average. The highest recorded shut'in
pressure was 1629 psig.’ A copy of the computerized data ana1ysis is attached.

" A copy of the log on the Northeast BIanco Unit well # 33212 is also included as
~a part of this appIication. :

while drilling over: 100 deeper wells 1n the Northeast Blanco’ Un1t area additional -
pressure information was obtained. It is necessary to rajse the mud welght 11.5 -
12,6 1bs per gallon 1n order to control the pressure in‘the Fruitland “formation.
The pressure which 1s found in the Fruitland formation is abnormally high: for the
depth drilled. This abnormally high’ pressure may alse be an indication of: Tow.

porosity and permeab111ty ‘A reductionin: the or nal void space of the. Fruitland
the original nevmeability. An-

though thé ‘Fruitland formation is now: found ‘at shallower depths. The permeability
required to trap the abnormaliy high pressure in the Fruitland formation wduld

have to' be extreme1y Tow.

‘Flow rates of wells 1n ‘the area whweh have recenfly been produced from the Fruit-

land formation ‘also prove low permeabitity. Information about each new shal]ow

gas well 1n the area of the Northeast Blanco Unit and the adjacent wells is® glven

below along with calculations’ of 'stabilized production, product1on improvement by
stimulation etc. : , :

Stabilized production vs depth guidelines.

‘*Blackwood & Nichols Co.; Ltd. has drilled five test holes in 1979, These five

ired
Cliffs comningled wells, and one well which has been unsuccessfully attedpted
in the Pictured CYiffs-and the Fruitland formation. This unsuccessful hole has
been re- completed in the Fruitland and s néw testing gas and water at non
commercial rates

A lfst1ng ‘of the five Northeast Blanco Unit wells, w{ ‘”completion information,
production information etc. follows. The pipeline production figures are shown.
Calculations to approximate "stabilized production rate against atmospheric pres-
sure” have been included.

holes have resulted so far in two Fruitl: ﬁroducers, two Fruitland Pi




P
Rt

s cacte aterdgs nnn1nccd In“avdav. ta agpvov{marn cf:h1111o

~culated production to the atmosphere has been divide

- Westérn Comapny as being ¢reated by the stimilation which has already occured in

1ation treatments (performed on Palmer 011 & Gas Company wells) » g

~.The Fruitland. zone was pe:: forated and stimulated from 3482-3494 feet. The initial
‘the init1al"8 day test in August, 1980 the well p

is less than 15 Mcfpd The 201 is now producing natural gas and water

-4-

Two wells ‘the Northeast Blanco Unit well #2022 and # 204 plOdULe comningled from
the Fruitland and Pictured CYiffs reservoirs, -In order to allocate production by
zone 50% of the gas sales have been assigned to cach zone.

A11 the Northeast Blanco Unit wells were st1mulatcd pr1or to product1on The cal-
culated prodictivity fmprovements ratio 1s 10-11, The Westevh Company has furnish-
ed a "Fracture stimulation Recommendation “for the Northeast Blanco Unit well. # 203,
A copy of this recorménded procedure which shows fluidsﬂmrates pressures, proppants,

7" prndnh+1nn ratac aithaut

stimulation computatiOns have been made. A theoretical Stab111zed productao‘ rate
to the atmosphere has been calculated in the following manner, The pressure differ-

- ential between shut in ‘pressure and pipeline pressure has been ascertained for each
-producing well. This pressure differential is thén used wnth p1pe11h :
actual production to calculate the- theoretical stabilized production rate to the
‘atmosphere. The following formula has been used

.pressure and

. Production (to the p1pe11ne)
Shut in pres.  Production (to the atmosphere)

Where Ap = Shut 1n‘pre55ure psig - pipe11he'pres§ure’p§ig

Then in order to estimate the"non stimulated" stab1lized product1on rate, the cal-
d by 10, for wells stimulated
in a manner simular to that recommended for the Northeast B]anco Unit well #-203.
This factor of 10 fs'the smaller of the productivity increases calculated by the

several wells. A productivity increase of -4 times has been assumed for other st1mu~

Norfheast Blanco Unit wel] # 201
SW/4 Section 9, T3IN-RW -
San Juan County, New Mexico

‘This well was spudded on June 30 1979 and completed on Ju1y 28, 1979 The Fru1t-

Tand & Pictured Cliffs zones were: perforated and ‘fractured. The well was not cap-
able of commercial production. A small gas flow with large volumes of water re-

- sulled.”The # 201 well-was reworked in the ‘summeiof 1980. The previous- perforat1onef

were shut off. A copy of the Form C-103 showing details of the rework is enclosed.

testing.on this well to date st111 does not indicate acommercial producer ‘During
’roduced 72 Mcf of gas, an average

of 9 Mcfpd. When adjusted for’ "production into the atmosphere" the’ producing rafuo

Northeast Blanco Un1t well # 202
NE/4 Section 11, T3IN-R7HW

- San-Juan- County, New Mexico -
(Fruitland-Pictured C1iffs comming1ed)

R Mcf Days~  Mcf/pd Mcfpd/zone
June, 1980 17,584 32 550 o215 .
July, 1980 12,606 24 526 263 |

Each zoneé has produced an average of 270 Mcfpd for the last two' months “into the R
pipeline. The "production against atmosphere pressure" is estimated to be 395 :
Mcfpd.
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922 - 292 _ 270 |
927 Production (atmosphere)

The we1l was previously stimu]atedﬁand puoddct1ve CapdCILy th tally rncreased
10 fold The pre stinitlation st ized productidniate Lo the sphere" i5 cal-
“Cuidted to be 40 Mcfpd’ frOm the Fruitland reservoir. A copy of the colipletion re-
. port is enc1osed

Northeast Blanco Unit we]1 # 203
5 _ NW/4 Section 11, TIIN-R7W
o ‘ San Juan’ County, New Mexico

This well was originally perforated and completed in both: the Fruitland and , ;
Pictured Cliffs reservoirs 1n August of 1979, When the: well was turned into the o
pipe]ine to begin sales it produced so much water that it died. The well would e
not prodiuce and had to be re- comp]eted during July, 1980. A copy of the re-

g comp1etion report ‘is enclosed. The well is currently prédu g gas and water. The
volume of water is so great that the well cannot flow cont nuosly. The 203 is now

flgging intermittently from the Fru1t1and reservoir. only firom'’ perforatIOns at 3368- ﬁ
- .33

The" first sales from this well occurred in August, 1980 The we]] produced 1193'Mcf

in twelve days. The average production was 99 Mcfpd. When adjusted to "fon-s ated”

production a 10 Mcfpd rate is obtained, This ratio when adjusted for "production to
 the atmosphere" rathe r than into a pipeIine does not evc ad 15 Mcfpd

58 B S NSO

Gl e Northeast Biinco Unit well # 204
; ‘ SW/4 Section 1, T3IN-R7W ; :
San: Juan County, New Mexico : : , !

T TN DU (Fraftland - Pictured C1iffs commingled) S .
/ AR SR Mcf Days Mcfpd Mcfpd/zone | ’ %
“dune, 1980 - 8187 37 252 126 . ]
July, 1980 ‘ 7313 32 229 -~ 16

Uslng 120 Mcfpd/zone as the average production into the p1pe]1ne we calcu]ate that é
the production ‘to the atmosnhere would be 162 Mcfpd ‘ ]

942 - 246 _ 120
942 Production (atmosphere)

L ENEENE S B ,AThis we]l was stimulated prior to productlon. If we reduce the 162" Mc?pd/zon hya - q
Lo R - factor of five ‘based on the" theoretiea] productivity 1ncrease obtained by st ( :
S we estimate 34 Mefpd. The Fruitland ‘zone is calcilated to’ have 34 Mcfpd "stabilized ]

By ‘aroduction rate against atmosphericpressure" in this well. ‘A copy of the comp]et1on o

. report is enclosed. R

Northeast Blanco Unit well # 205
SE/4 Section 10, TIIN-R7U
San' Juan County, New Mexico

“This we11 was spudded on July 22, 1979 and’ originally completed Aug t 1;1979 as
a Pictured C1iffs Producer. When the well was turned inte the pipéline ‘it produced ;
too much water and died. It was necessary to re-complete the well in July of 1980. 5
The Pictured CY{ffs zone was abandoned and the Fruitland perforated and stimulated o
on July 18, 1980, The well has recently been put on production., A copy of the re- :
‘completion report is enclosed.

L
P Y
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© _16-Mcfpd. A copy of the completfon report is enc]osed

o ’ Prod. Mcf Days, Mcfpd
»sJune 1980 ! : ' 286 24 S Vs
Ju.y, 1940 ‘319 31 10

-6-

ThlS well first produced in AugusL. 1980, The gas, salcs for a 22 day erlod were ;
3334 Mcf, or an average of 152 Mcfpd. When this productlon i5 adjusted to "non i
stimulated“ production {a- factor of 10) a 15 Mcfpd rata is obtained. The cal- ‘
culation to increase the plpeline production for “stabilized production to’ the o
atmosphere" results in approximately 20 Mcfpd. i

‘ Tenneco Oil Company NowW operates three wells adgacenb to the north boundary of
. 'the Northeast Blanco Unit which produce from the Friit1and Fesérvoir. These wells
were originally drilled; .and completéd by Palmer 0il1" ‘and Gas ‘Comnany and were pur-

chased by Tenneco 0il Company The wells and their more recent production are

-~ H'sted below:

Tenneco Yager # 3 .
Sw/4 Section’3, T31N- R7w
San Juan- County. New Mexlco

Prod, Mcf. Days Mcfpd
June, 1980 2500 24 104
~du1y, 1980 3716 32 116

The Fr u1t1and zone - averaged 110 Mcfpd to the pi aline when adJusted for "pro-
duct101 to the atmosphere“, that would be approximately 140" Mcfpd

1467 - 311 - 110 é
1467 Production (atmosphere) |

f'This zone was previously stimulated with a trearment which shodid ‘have 1ncreased
ﬁ;prodUctiV1ty four times, One fourth of the 140 Mcfpd = 35 Mcfpd A copy ‘of the s
'ﬂ"eomplet101 veport is enclosed. o , - ' §

" Tenneco Yager # 4 .
“Ne/4 Section 10, T3IN-R7W
San Juan County, New Mexico

Prod. Mcf Days Mcfpd
My, 1980 - 447 a1 14
June,* 1980 ' 278 23 N ¥

'The Frumtland zone averaged only 13 Mcfpd for the period May 1 - June 30 11980 ‘_ i

When this® f1gure is adjusted to show "production to the atmosphere" it becomes

1427 - 268 _ 13 :
1427 Production (atmosphere)

-

Tenneco . Federa] 43
NW/4-Section 10, T3IN - R7W :
San Juan County, New Mexico R

The Fruitland has averaged on]y 11 Mcfpd sales 1nto the pipeIine recently. No

- recent shut in pressure is available from which to conpute the “productivity

to the atmosphere". If we estimate a 40% increase 1in productivity to the atmos-

‘ phere the rate would be 15 Mcfpd. A Copy of the completion report is enclosed.

LY




:;*'ggas (approximateély 30 Mcfpd) and was declared to be non Commercial. This well is

‘The results of the Palmer 011 and Gas wells whi¢h were completed?inﬂthe Fruitland
“wére shown earlierin: this’report ‘Three of the s1x shallow w

- # 204.were compléted as commer

VIn conclusion. Ht s well established ‘that natural gas occurs in the Fruitland

Vsmnharv*aﬁd‘canriﬁessnc

For over: 30 years ‘the Pruitlaid formation has been penetrated. and logged and -
accasionally drill stem tested and produced on the northeast flank of the San Juan

'BaSin, New Mexico.

La

Only one well ‘had pr duced gas’ prior to 1979 from ‘the Fruitland formation w1thin
the area of the Northéast Blanco Unit. The Howell 3-B well was drilled in March
of 1952 - completed at a total depth of 3025 feet in the Fruitland. The well pro-:
duced a total of aporoximately 59,000 Mcf and was abandoned.

Since that time over 100 ‘wells have ‘beén drilled in the Northeast Blanco Unit The

Fruitiand zone Was" logged ‘and evaluated in each well and was not considered to be

comnercially productive. A1l wells drilled ‘from 1953 to 1978 were completed in the

Mesaverde or Dakota reservoirs.

One Fruitland well was drilled and completed in 1952 to the west of the Northeast
Blanco Unit by Phillips Petroleum Company. The well produced very ‘low volumes of

the NE NE of Section 17, T31N-R7W, San Juan County, New Mexico. This
ntinied to ‘produce for over 25 yoars ‘and ‘was one of the main reasoins’

* onal shallow wells were drilled in 1978 by Palmer 0i1 and Gas to the
north of the Northeast Blanco Unit.

- m—

rilled by ‘ l
Palmer 011 and Gas are now producing from the Friitland formation, A Fruitland 3
complet;on was attempted dn the State # 2 well but was unsuccessful because of :
tos muc water

Blac’“ood ‘& Nichols Co., Ltd. attempted five shallow wells along the northern:
botndary of the Northeast Blanco Unit ‘in 1979. Two of these wells, the # 202" and
mercial wells in the Fruitland and Pictured: Cliffs
reservoirs initially, The other thiree wells were not completed successfully and
produced to much water. In 1980 these three wells were re-worked and re-completed

in the Fruitland formation only. The difficulties in log interpretation, and com- ; §
pletion techniques including cementing; perforating, and stimulating for produc- E
tion raised the ‘cost of thése 3 wells significantly above the estimated costs.

All five of the Blackwood & Nichols Co., Ltd, wells are now producing from the
Fruitland formation. One well, the # 201, is currently non commercral and the

# 203 well is borderline.

The difficulty in anali21ng logs and the need to re- complete 3 of the 5 Blackwood -
& Nichols Co., Ltd. wells should also be considered,

formation in this area, It is also well known that the Fruitland formation is o
extremely "tight". The Fruitland formation’ ads been by-passed while drilling 7
and completing“in the deeper Mesaverde reservoir and Dakota reservoir because

‘of "non commercial" economics. The designation of the Fruitland as a “tight"

reservoir will enable gas to be produced which would otherwise be left 'in the
ground as "non commercial".

-\
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lated - non stimula 431 ot the seven pro
» g.F nd wells in "the Noi Blanco Unit area and just outside the north

“to enhance production should also be noted.

3 -8-
The calculated non stimulated stabilized "flow rte to the aliosphore”

~ NEBU well # . Fruitlind Form,
i R Mefpd

201 ‘ _ 15
202 ‘ 40
203 15
205 ‘ 20

Palmer Gi1 & Gas
-(Tenneco) S o
~Yager #.3- ' ' 35
Federal # 3 L 215
: 7 well total 174 .
1 'well average 25 ‘Mcfpd per well

Aii’avai]abfe'détd?bé?fgétédfto’fhiéLfimé“§ﬂpﬁ0bt;the'dééiéhatidn:OfftheﬂFraifTﬁﬁd

~formation in the Northedst Blanco Unit area as{@:"'tight" reservoir. The in situ

permeability as measured and calculated from the drill stem test of the Friitland

in the Northeast Blanco Unit well 33-12 was only 0.067 md/ft. The average calcu-
ted stabilized production to the atmosphere of the seven pro-

‘per well ner day,

_Producers and the necessity of ex

Thé“high“cdStfof;dFijlihd'félévenfweils to
pensive stimulation procedures
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GENERAL GEOLOGIC SECTION
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Exhibit 1.

Exhibit 2,

AR

Exhibit 3.

k‘Exniﬁit“4;

‘Exhibit 5.

Exhtbith-

Exhibit 7.

Exhibit 8. -

 Exhibit 9.

Exhibit 10.

‘Exhibit 11,

Exhibit 13.

P | n

FRUITLAND FORMATION
MEANING AND PURPOSE OF EXHIBITS

Required map show1ng wells produc1ng from the Frurt]and Formation
and the exact area of this' app11cat1on ‘

aeoqu1c Section shows re]at1onsh1p of the Fruitland Format1on
with other formations in ths area. o

Federal Regulations - ‘these are the pertinent‘parts of tke regu-
lations protecttng fresh water from: po!lut1on

State Regulations - thése are the appTicab]e regulatlons showing

how fresh water must be protected by use of steel casing, cement :

etc,

Dr111 Stem Test Analysxs uses” pressures ‘and rates obta1ned by
'D.S.T. to calculate "in situ permeab11ity"

Radioact1V1ty Log 33-12° well was used to estimate fhe reservotr
thickness. and in- the permeabi11ty cacu]at1on

Fracture stimulation Recommendation NEBU well No. 203 shows the
procedure and’ cost to increase (st1mu1ate) product1v1ty in this

“we1l

Recomp]etion Report NEBU Well No. 201 ‘shows produ¢1ng 1nterva1

' (1ast perforat1ons) and fracture stimulation treatment used on

this well.,

Comp]etion Report NEBU well No. 202 shows producing interva1
(perforat1ons) and Fracture st1mu1ation ‘treatment used on’ this
we11 3 : s .
Completxon Report NEBU we11 No. 203 shows how this we11 was
re—wor?ed to shut off water ‘¢ofiing from the ‘Tower perforations.
,Comp}etton Report 'NEBU well No. 204 shows producing ‘interval
(perforat1ons) and Fracture st1mu1ation treatment used on this
well,

,“nanupet for al]owable NEBU‘we11 No. 204 shows we1ls in1t1a1

shut in tubing and ‘casing pressure - these initial hinn res.
sures require very' 1ong ‘shut “in-time to ever be approuched
'aga1n :
'Complet1on Report NEBU- we]l No. 205 shows productng 1nterva1

and Fractuie stimulation procedure used in this well.
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Exhibitf14 Comp]etion Report Yager No. 3 shows produc1ng interval (perforatlons)
' “and Fracture stimulation procedure used in this weli.
Exhibit 15.'Comp1et1on Report Yager No. 4 shows produc1ng interval (perforations)
and Fracture stimulation procedure used 1n this well.
Exhihit 16, Complstion Report Tederal No. 3 shows producing’ interval (perforations)
o and Fractrre stlmulat1on procedure used in this we]l
Exhibit 17 Cross Sectlon A-A '

EXh]th 18 Cross Section "B= B'
Exhibut 19. Cross Section C~C’

Exhibit 20. SuppTementa1~Gas Vo]ume Est1mates for October 1980
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These rcqulrmnts apply generally to oll oll ‘and gis’ opemtlons or: federal and

WAL TISTN ~oo "'" o he A

BEFORE EXAMINER STAMETS
OIL CONSERVATION DIVISION

; INTa® =
ok l:Xlnu' INWL e -

“CASE NO. 2087 :
 Submitted by Moclioood |

Hearing Date 1_11.0[20

FARHINCTON DISIRICf
DURANGO DISTRICT

Above Date Reguired on Well Sign

‘ GENERAL REQUIREHENTS
FOR
oiL AND_GAS OPERATIONS ON FEDERAL AND INDIAN LeasEs

“Indlan Yeases, - They apply _Esciflcalix to ‘the above-déscribed well. Spécial
requlreaents that asply and are’ effcctive for this well, If, .any, are checkh-imarked
in Section 15 of ‘these © eneral Requlrcments. !

ggutul : y

A.

E.

SRy

Fult CONp!ianCe with appllcable Yaws and rcgul;elons, it the appror-1 Pernlt
to Orlll, and with the approved ‘Surface Use and Operatlons Plan'is. requlred,

lessees andlor operatars are Fully accauntabie for the actlons of ‘thelr.

cootractors and subcontractors.

Each uell shall have a wcll slgn ln Iegible condltlon From spid date to' final
abandoninent, " The 3fgn should show the opsrator's naim; lease name or unlt rame,
well 'ni.ber, location of the well, and the lease serlal nurber.

A conpiete copy o? the lpproved Appllcatlon for: Perinlt: to Dflll and the
scconpanylng’ Surface Use and Operations Plan, along with any. conditions of ;
appraval, shall ba avallable to autharlzed persdnnel at the dr!llslt» whenever . l‘

,act!vc constructlon or driliing operatlons aru under way.

¥ ) drlIHn opcrauons progress report’ 15 to be submltted dally from spud dau

unttl the ml! Iy complet:d-and the Well Completlon Report(Farm 9-330)" Is
filsd. The report should be on paper not less than 5 X 8 inche; In slze, and
each page should Identify the well by operator's name, well name and number,
and by well tocatlon, .

Immedlate notlc. 18 requlred of alwblmoun. Flrss,. spllls, mJ nccldents
lnvolvlng Hh-zhreoten!ng lnjurles or laoss of Vife. (See NTL-3A,) -

Ko construction actMtlés' ‘such as roads, well :ltes. tank ba:tery sltes.

plts, or other work " involvlng surface disturbance ‘of previcusly non-dltturbed
land wil] be commenced Gntll a Surface Use and Operatlons Plan Is submitted .
and approval obtalned,

<1t durlng oparatlons, any crchcologlcal ar Mstorlca] sltet. or any: objeél
‘of antlquity subject to the Antlquitles Act of June 8, 1906, are dlicovarcd.

o)) .oparations which would affect suth sftes are to bc suspended and ' tha
discovery rcportcd promptly to thc approprlue offlce of the Gealoglcal Survey,

Prlor npproval “of thc Dlurlct Englneer Is're U rad o varlanc. from the
apprcved drllllnyg program and before co«uunc(ng plugging opefatlons. plugback
work, castn alr work, carrectlve cenentlng opcrnlons, or suspending
detliing-operations lndeflnlla ¥+ Emergency approval ‘may ba obtained orally.
but such spproval does not walu the wrltven Feport requirerents.
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Blumnit yrcveulluu equipiuat Iy o be P Usiled, “testad, 0=t in a0t
order before drilling below Lhe suiface: casing, and shall be mylntalned
ready for use untll dellilng operatlons are conpléted.

All shous of fresh water an& minerals witl be reported and prOteLlcd~

¥ali arca and iease’ premISes will be malatalned In a wo-k'dnlukc ogntier

wlth due rcgua.d to safety, conservation, and appesrance. All Wdste assoclated
with the drliling operatlons will be, contaliied and will be buried in place {in
a separate trash pit) or removed 3nd deposited In an approved sanntary landfidl,
All garbage (metal contalners wil) be crushed) and debrls left onsite will be
burled at least two feet deep. 'Al) trash apd debris will be buried or ceioved
from the slte within one month after reioval of the drulllng rig and/or
complerton rlg, and the vellslte will b kept claan and in an aesthetically

satisfactgry condition fur the life of the well.

Unléss drllilng operations are commnced withln cne year, approval of ‘an
Appllcatlion For Permlt to Ded11 Wil explre. A written request for extension
oy be gnanted tf tluuly submltted.

- CONSTRUCIION ACTIV!TIES (Refer to Surface Operallng S(dudardi for 0il and Gas~

Exploration and Development--Second Editlon)

A

a3

+*y

“f°‘.

E,

encountered dirfng constructing should be stockplled: for

‘Prlor to commencing construction of road, pad ‘or other cssociatrJ dcvelopnenls,

opecator will pravide the dirt contractar with 8 ¢opy of the Surface Use Plan,
the condicions of appfoval and a copy of Sectlons 2 and 3 of these Gen= .l
Requlremcnts.

Ko grave! or other’ rela!ed mluerals from new or exlstnng plts on Fedzeal tand
will be used In‘construction of roads, well sites, etc.. without prlor
arprovel from the surface munagencnt agency.

9Iaced ln dralncges, mashes, gullles, etc., ;ud '\nalkcd dowa®t by tranleriype

tractor,  If there dre no dralnages In the Immediate aréa, the vegetation

should be 'walked down' . in place, ALl trash resuVting from consteiction

activitics will not be plled or Vefc In' rons, but will be” Teft so Tt  dbes

not detract from the natural appeirance of the area.” Any avai!able topsolt
“use ln réstoring .

tha pit area after thc plts aré covered, A drainage dftch must be constructed

above the cut °‘op the pad, : ;

Unless otherwlse approved, al) accéss roads should be linited to 20 feet In
width, ‘excluding turnouts, :

(l) Vater bars ulil be constructed on the access road to the we!l |ocatlon

and conform to surface management agency speclficatidng, The maxlmum
slope distance between water bars will bes

% Slope Slope Distance
Less than 13, o o o o o o o o .h0O feet
- e e e e el e e e -':’:soor"ertt
5* - |53- [ v 2 e e o . o . 200 feet M
. ’st - 25' s, 8 ¢ e e 0 0 0 s .IOO fGCt
o Grester thanm 25%. « < 4 o ¢ o 4 50 feet

When ths nccess road s graded, water bars will be lefe la’ the road or
rcplaced lrnndlntcly upon completlon of grading,

tlngﬂfence to be crosscd by thc permlltee wit) be braced and - tied”
otf before cuttlng so a8 to prevcn 81 klng of the wirei: The opéning wil)
be protectcd as necessary. durln' C structlon t0 prevent”’ ‘the escape of Hives
stock and upon complet!on ‘of ‘cons ructlon, the fence will be” ‘repalred back‘to
the origlnél standard of the existing fence. A clttl'guara'hlll be Installed

LN
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, t In any: ‘Yeace where a road Is to.be regularly traveled. A (welvt foot gate
! . wltl pe'Installed adJacent to the cattleguard when necessary,

o o NOTE: Sectlons 2-C and 2-D above apply primirlly to Federal surface. If
g o the land Is privately owned, these requlremciits may be virled tu comply
! with ‘the operator-laiidowner agreement,

LoopRINLaNE PITS , .

A. Hud plts wlll he constructed so as not to Yeak, break, or allow discharge of
“Viqulds, Pits are not to be located In natural drainage. Any plastic
“materlal used to 1lna plts must be removed tn below-ground level before plts

are covcrnd.

B. Al unguarded ples cohtéiﬁ\hg‘fiéb?ds wll) be'fenced,
c. quu!ds in plits wil) be aliowed to evaporate, or be property dlsposed of .

othqrn!se, before plts are recontoured, Under no clrcumstances will plts
be cut and dralned.

&, CASENC AND cenennuc nsklasusnrs
: A. Surface caslng'ls to be set at sufflclen! depth to protect fresh witer
Zones and provide wel! conteol; and Cement clrculated 1o the surface,

8. lnlermedlltc and productlan cas!ng strlngk are to be sat and cravated as
necessary to effectively Isolsate and seal off all water, oll, 'gas’, or coal-
bearlog strata encountered In the well down to the casiag point.

T T —

: C. Prior to drllllng the' plug after ceaentlng. all tsslng Strl: g5 sKalb be
pressure tasted. Test pressure-shall not be less than 600 sk for surface
¢aslng, and.a minimim of 15500 psl or 0.2 psiZfty, whichsver 18 grzsi:r,
for other caslng strlngs. LF the pressure d+c)lngs misre than 10 perasdt In

30 minutes, be 1f thére 1s othér indication of "a: leak,: the caslng st be:
| recemented, repalred; or an’ add!tlonal” caslng szring FCh, and the casing
shall be Yested agaln In the same manner.

It bt it it o 7 o5 e

; ) D.  Afcter cementing but ‘before cammencing any tests, the caslng strlng shall
' : : 5 stand, cemented untll the cement has reached a compressive strengthvof.at .
R : least 500 psi at the shoe, ekcept that In no case shall-tests be Inltlated !
‘ : ‘ unt il cement has been In place at lcast 8 hours. WoOC time will be recorded ‘gz‘
In the driller's log. « o

5. BLOWOUT rnevcunou L o - : -

j A. . Blowout praventers and rclated vell control equ|pmcnt shall be Inséa'led,

| S tasted, and used In such manner necessary to prevent blowouts, Al wslls
must be'e Qulpped with st least one blowout: preven:er while“drilting bzlow

surface caslng. :

8, white drll! plpc l: In use, ramtype blowout prevenlers shall be ac:uated to -
test propar functioning oncs aach terip, but In no event less than once each
day. The annular-type blowout preventer shall be acxunted on’ the drlf! ‘plpe

at least once each week,

: C. kllouout prcvcntcrs ‘are to have proper rans for the operatlons belng performed.
. o Caslng ro-a are rcqulrad when runnlng casling, . : !

0. ‘}l!ouout prevcnun are to have handsheels lastalled,

E. A choke Vne and a kI 1lnesre. to be properly installed, The ki 1 Tde _
ts ot to be used as @ fiti-yp Mine, ‘ : R

F. 'Thc accumulotor lystcm shall have a prcssurc capaclty to provide’ for repeated ;
opération of hydraullc pruventcrs. g : ' ! e
|
1
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t G. oriil urlng safoty valve(s) to FIt all plpe In the dril) urlng sre to
be malndalned on the rlg floor uhlle drifling operations are In progrcss

H. Biowout prevéentlon drl)i- are to be conducted 33 necessary to assure that
: equlps:nt s o, zratlanal -and that each crew’ s pruperly tealtned (o carey
R - . out energency dutfes. AlI'BOP tests and drllls are to be recorded In the
e * ‘ ’ drillec's log.

LA LD The mdmum pressurc to be chwed on blo»out prevznters dutlng well conuo!
operatlons 18 to be’ poited for each casing: strina.

o Ji. The charactcrist!c:. use, snd testlng of drlllmg mud angd the conduct of

‘ relate) drllling procedures shall be 'such as are necessary for wel Y Eantral,
Qumtltles of mud mateclals sufflcléat to fhsure well contrdl shall be
maintalned, rcednly accessible for use at all times.

: ; K. From the tlm drllllng opeutlons dre 1nieTated and unt) drllllng operations
are completed, a seober of the drllllng Crew or the toslpusher shall malntaia
rig fioor wrvelllancc at all tires, unless the well ls secuced with blowout

- preventars or cement plugs,

6,  RE POﬂTS

A. ’lhe follmclng reports shall be flled with the District Englneer wthln 15 ' i :
days after tho work s conplated- ) . :

(l) Flve coplu of Sundry Report, Form 9~ 33!, gleng conplete Information
‘concerning: ‘ .

: . {a) Settiog of each string of - caslng. Show slze, grade and welght of k RN
B - ) casing set, s!ze;hole. depth set, amgunt and type Of Ccement used, 75 : < ) ; e
whetfier cemcnt clrcialated, top of cemeat behind casing ‘if deter. uned,

depth of cenenting toods 1f used, casing test méxhod and results,

and dite wark was done. Show spud dat= on first report submitted. ) .

| , . (Q) lntcrvals tested,” perforated,

‘acldi zed, or fractured, and results = o o
obialmd Shou date sk uss donss ; - o i

'(2')‘2"Flvc caplcs ‘of Holl Cczmpleuon Report. Form' 9-330. Show forriu"ti'lv'od tops,

‘ : Ve © driif stem test Informatlon, complétion data, and productlon tests, : it
: Show all ol | and gaei zo0ne nd- Inportant water sands underiltem 37, : -_:, 7
) : ; _Data on water sands shaould: Include rate of water inflow and elevatlon : b ’
soh ‘ ' ¢ " to which water rose In hote, - ; S 3 - j

3) Two coples of lll‘clcctflcal and radicactivi ty ltogs run.,
T DRILLER‘S L0G
A, The folloulng shall be entered In tha dally dritiac's log:
1)) Blowout preventer pressure cesu, ‘inciuding test pressures and results.
(2,)-'7 llouout preventer tests ‘for proper functlonlng. T ’ . , R
'(3) llowout prevention drllls conducted. : C : 1
(k? culng run, - !ncludlng slu. grad-, uelght and depth fet.

(S) ¥ow plpe th ccmnted, Inciudlng amount of nunt. type, whether : ' _
Cement clrcuhtcd. tocation of cement |ng tools, etc. : ‘ - :

. - (6) X Val:lng on cement tlme for each culng “string.

;, : A7) CnIng pressure tests after cemnung, tncluding test pressure “and
' results,

i
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S ’
[ U S I O L
.

a
;

¥
-~




8.

12.

13,

suasequcut’ba cknncs OF PLANS

ORILLSTEH TESTS

A, Estimated amounts of oll and gas recovered. andfur piodicéd ducing drillstem
testz #re to be shown In the driller's loy and reported In actordince with
NTL

GAS FtARING

A, App(oval ls granted to flare gas while drllllng and corptetion testing.

B. Vhen gas Is used for drlllang. the bluocy Hae w!ll te located where no. damage
o vegclatlon wilh ociur, “If this Is not puisible, an carthgn biffie »nll be
constriucted to heep the heat and resldue within the opurating area. ‘

C.- Fallura to {eQuest permission’ to vent gas: afler 60 days following the date
the well” 18 conpleted will result In compensation due the United States ‘belag
the Full .value of the gas 50 wasted, (Ses NTL-4.)

VATER DI5POSAL

Ao An appllcatloq for apyr0v4l of tha dlspusal method - for uater prod;ctIOn from

a1l new wells mirgt be Tilzd wich the DIstvrict Eadlnia:r pursuant’ to ‘Sactlon Vi
of NIL-28. Fallure to thiely Flle sinh apdlcaticn will be cunsldercd an
Incident of non-compliince aod will bs grounds for isiGlny a shut~li ordar
unt!l the aypllcation Is submltted.

SAFETY. P

A, All rig heallng stovci are ta be of the gAp‘OSIO“ proaf type.

8. Orllllng rlg englnes should h°'4 watcr—cno‘ed cx\austs.

c. ng safety llncs are to be lnstallcd

D.. Hicd hats must be utlllzcd.

4. Any addltlonat con;tructlon. re- constructlon, or altera--,us of de ltues.
taciudiny roads, gatherlng Ilnes, battarles, ete,, which Wil resolt In the
disturbarice of new ground, will requlre the flllag of o sultahle plan and.-
prlor ;pro:=l by thi Survey afeer élasrance wlth the t-"~‘-'*‘~'--mﬂnP agency

REHOVAL OF ORILLING RIG

Ao Unless a well has bcen properiy’ cased and cenented ‘or pr,perly plugged, the
drilling: flg must ‘not be moved frum thc drill:n&e Hlthou! prIor approval from
the: Survey.

5

© ABANDOSHENT

A; 1f the well Is: dry
pronrain may be ob
wrltln; by e  F Intenzloa to Abandon on® prm 9 331

"y
in qulnzupllcata wWith the Dlstr €t Englneér. The report should show the. total.
depth: reached, the reason for ‘plugglng, and the proposed Intervals, by depths,
where coment pluga are to bo placed, type of plugg!ng mud, etc.

d 13 to be p?ugqed, approval of the proposed- plugnlng
. II 3 ho ¥, oral approvalimust be confir g

| B Upon complczlon of cp ovcd plugglng, erect a regulntlon well marker whlch
shoutd not be less than & Inches In dlameier and extend at least & feet above
geadrali ground level: Heap up the dirt ‘around the base of th- rarker about
12 Inches 3o take ‘care of dny settling of the cellar. The top of -the markér
must be closed or capped, The folleming minlmum lafscstion shall be 3
- parmanently placed on the marker with a plate, cap, o welled bead:

-y

e
!

-
eole
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€. Surface reszaratlon afc:r abandonment of wells on non-federal surface no:mally

[:] A, ur!oce castng should be sat at o Cieet snd comant : e j

[:] 8. l4m~typc blowout’ preventers and rellted control cqufpncnt shall be pressure i

| [:jlé; Hinlmus rcqulred

3
{y) Opvto;or
(2) Well pusber and ‘nime
{3) ' sectlon, Tawnshlp and Range
(ﬁ)-~Footage tocatlon . :

i ayproval ls obtalaed to omit the dry bole markcr, €asings shOU\d be
€Ut Ui i Tuus féct Bilon ground Vavald,

c. Ulthln 15 days afcer plugglng the well; & Subsequent Report of Abandonment |
to be filed on Form 9-3)) In. quintuplicate, sho~ing the monnér” In which the
wel) was plugged Including depths where caslng was cut and pulled, ‘Antervals

- (by depthi) where cement: plugs were placed, and the date plugging was completed,
When al) surface réstaratlon wark 15 completed, advise the Olstrice Office so
that a fleld fnspection of the wellsite can be made.

D. If, ujpon abandomnent of wells on Federal surface, the retenllon of the well
pad and/or access road is not consldered necessatv ‘for the management and
nultlple use of the natural resources, they wili be rlppcd » mininom of 12!
In depth. After rlpplng, watér bass’ wiV) be Ihstalied as stated ia 2-0-(1);
Al elpped surfaces ar: to be protécted from vehicular travel by construction
of a dzad-énd ditch and earthen barrlcade at the entrance to these ripped
areds,  (Reseeding of the affectcd areas may be required.)

wil} be 1n accardsice with the operatsr-landownér agreement; howsvér, aminimum
Fedaral rescaration réqalrements on private’ surface-Federal minerals will be
requlred.

SPECIAL STPULATIONS

The fétlbulng,sgcclaLnﬁsgulrementifgpg)y and are effective when checked: ) ' ;

c:rcuiat d To the surface.

tested ulth waler to the rated worklng pressure ‘of che stack; assenbty
(except that the annular~tvpc preventar‘may be tested to 70 percent ‘of
rated working pressuré) (a) when' instalVed; (b) before drifling possible’
" abnormatly-préssured zones; and (c)’ following repalrs thet require -
kdlsconncctlng o pressurc seal In thc assembly. ) T poo b

]i‘of cement behlnd ‘the _ ' :5:!33 !5'!éV

-
e )

[EETB. Al abovc'ground permancnt lrructurcs and eQulpn:nt ulll be noated @

non-gldrc color that $imilates the nacural calor of the !lte, as follous:
rown, Federal. Standard 595- 303!8

Creen, Fedaral Standard $95a-34127

tray, Federal Standard. $954-36357

Sand, Federatl Standard 5952 30271

[::]i. A kally cock wlli be Installed and malntalned In operablé condl¢lon,

[:]f. The Dlstrlct office ls to be notlllad in sufflciont llmo for a representatlvn
to wltness ccmcntlng of the ‘ caslnn.

[:]c. A Co«nunltlzntlon Agreement covcrlng the: ncrccgc dcdlcated to the uell mist
be filed for. spproval with the U, 8, Ceologlcal Survey, P. 0. Box 26124,
Albuquarque, New Mexico 87125, The effective date of the agreemént must

be prlor to any sales.
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' [ ‘ B, Coupactled arcas will be ploved ar (de belaig teneddlg, “Resevitin -} of
I ' the disturbed tands iy requlreld upon conpletlon uf dridling antico laticn
: activities and abandonment of ‘the well, Al) seeding witi ba denzbiinera

July 1 and September 18 eecdliy will be done wlth &idisc-type drill with

o R R i two boges for various’ lced slzes. “The drill rows will be eight ta tea Inches
) : apart.  The seed will be planted not dess than one=h3Vf fich deep of e

thin one lnch decep,: The secder’ willbe foltowed WIth a drag, ps\iel or

roller 1o Insure unlform coverage of the sewd, and adeguste corpaction,

‘ 0riitfing of the seed will be done on the contour where possible, ot up

] ' and down the slopc. Where! slopes are too stal, for ¢ontaur drlllang, [ 3

- Meyclone'! hand~seeader or similar broadcast secder will be used. Seed will

g . 7 then be tovered 2o the depth described above by whatever means §s practical.

1, In the oplnion of the suiface management agency,’ the secding Is
uasuccessfu!. ‘the Iessce/operatnr ray be raqulred to make subsaguent
seedlngs unt) ) fevegetatlon s ‘siuccessful,

Specles td be planted In pounds pure-T{ve-seed per acre;

Seed Hix Mo, b ) :
Crested Wheatgrass {Agropyron #esertorund """""""""""""" 23 Lo :
Smooth Brome (Bromus lneralg)=+emmv-s~ mimismaesetimaniaas 2}

Fourwing Sultbush (Dewinged) (Atriplex canescen) -=-=-==s-s -~}

Nomad &) fatta (Kedicayo slt|va) ------ R L R ==1

[:] Sced Hix Ho. 2
Crested Uncatgrass (Agropyron desertorum)-----~--o-~-~---——-3;
Fourwlng Sa1thush (Ddwlinged):

" Sand Dropseed” (Sporobo!us CFYPEARArus) = smrreeasasaus ,~f>r--3'k e
- Akl Sa;\ton (Sporobo!us alraldeg)----- R L L LT R /4 - o
R 4 " . . : . H
l:] Sead Hix Ho. : i
- Fourwing Salgbush’ (Oeulngcd) (Acr]plex canescens)~~---~~--~-l :
+ Sand DrOP:eed (Sporobalus: eryptandFds)-er-ssemeintennn et ] B i
. T Alkal| Sacaton {Sporobolus alroldas)=m=s=saecanat R inboteted § | ‘
) §had Scele {ACriplex confertlfol1a)-mramurmainniananmuacini3/g .
S , [:] Sead Hix Ho. k==N1¢P , - . .
Tndlan RICegrags---~a~smmsnersscssnamaiinaiusivacs DL R 1 :
. $and Dropseedv-m-vessmsmarrameaimnnnns ds it as <1
Y T R e SO TS LL S T .
[:] Seed Hix No, S5--NiPP L N
ATia 1T S4caton=ora-eresmmcommcanieasennesneresnasnssmasnans]
! "$Sand Dropseed-=rerv-ssmemssmcsascscocsanaamslon ey men o -}
Gllldttl-°--~--'--'-°---'~--' ------ semswssmmcvacneann mewmesed
; S : Rinimun' g
0 seed nix No, 6--BIA . PLS accept,
kaTT°§333t0n~—-~---------------"--—----------5--§--------*l ity
$uid Brapseedsnsssrcmsomssmmsnananmanny cemamaziinionn sacmese]l o 78%
Gallettamssmenmsensesnoumsnomnnmsndomaasimmsotoninsoninoena 55 '
”ns (Purc ‘Llve Secd) - Gcrnlnntlon X Pueley =~ ‘ i

After dritiing Is corpleted, the pad ulll be seeded ulth
: the recommended seed mix. -~ Seed will be deliled ta, aidepth of
not less than § Inch and not more than /4 inch, fo!toued by

8 drag or, packer, - Compacted aress will be cd (dlsccd) to
s depth-of 4=§ Inches before seedlng. Are

‘. : driided wil) be broadcast seeded with a Vcyclone' hand-held
ssader or similar duvlcc. using 1508 of .the recommended drilied

rate of seed per acra. Yhe cut slopa will be dressed up and
. seuded sccording to tha above stipulation, C ' X E

DL Ry e

e

iy

-
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[.] 1. Ko well an-hur pwh.c(l(m c-;ul;mnc whhm the I‘..,-“l- fichias of the
t Nevajo ‘Indian drelgatlon Project will eaceed two fcel ahave ihi natvra)
ground surface elevatton, and wil) beé adequately barricaded fur sufely.

D J. - Aay production plplng systeiis shall be lnstancd with at lessit foiir feet

of cover,
. . D Ko In addltlon to the uc!l-control equiprent ﬂlpul.w-d in Sectivn 5, either
. T S : con anuhr biowout preventer o1 routtng head must be used while
5 R R R R dfl“lno helm qurfara r.\clnn Her oo - B
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D& 104 0F FI0fRAL PLRSGHNL
OlL AMD GAS OPiqunous |~ fAFAIhuIOH Ano 0unAur0 JDISsTRICTS

Surface Use_and Renahilitation

Bureau of Land Hinugearent

P. 0, Box S48, or

900 La Plata Highuay
f4rmrngton New Hexlco. 87401

Offlcc hOurs ‘ 7:45 a.m, i6>h{36;é.h.
Office phones: (S05) 325-358t, 325-3592, and 325-2922
ﬂamcs of people involved wilh 01 and Gas Operaticns:

Bob Cal&sns, Arca Hanager S
Bob Moore, Lands & Hinerals Supervisor
~Russ Pigurs, Inspecior

Bob Harler, lInspector

Stave Friedoan, lInspéctor

U. S Gro): glcal Survey--Oll and Cas Operations
P. 0. Box 959, or

3535 East 30th Stréet

Farnfagton, Hew Hexbco B74O1

office hours: 8:90 a.m. to 4:30 p.m.
LOFFice phones: (505) 325-4572 or 325-4573
‘ Hu < Phoncs

0

Jlm Slms, Dnstrlct Supcrvlsor¢...........;........}"

€rrol. Becher; Pétroleum Englneer.....................325 3386

Hildeed Kuchera, Petroleum Englneer. yisedsviveaosvii325+ 3448
BI) Spente, Petraleum Englaeeriviiviinsoseayaiinss32]s 2193
Ray Swanson, Petrolcun Englacerlng Technlclan. ... ,+325-3183

Ken Baker, Petrolaum Englacering Technlelan, ouaviiii32]- 2170°
fred Edwardi, Petroleum Englneerlng TechnlcTan, ;.....325 7885

Andrew Stunp, Environmental Sclentbst...ooivaiosovnsi 32740507
Gcorja Carlson, Environmental SClentistsaesivavieiars325-0757

[ Gcologfcai §“?vey--61l and Cas Opcratlons
Federal Bullding

~191 Camino del Rlo

Ourango, Colorado 81301
Offlca hours;: 8:00 a;n.fto 4:30 p.im.
Office phoner (303) 247-514k

' Home_ Phones

Cafl anilck Pctroleun Englneer........a 0628
Terry 6a||0uay, Petroleum Englneerlng Yechnlclan. iy 2k7~3646
Rindall Walker, Petroleum Englncering Yechniclan.i,, 2470487
John Keller, Envlronmental Sclentlstssveerovnisseses 2h]>5308
Pondld Engllshmun, Caviconmental Scleatistea v,coe.. 5630310

Ceas.25950628 -

.
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PULE 105, PIT FOR CLAY; SHALE, AND DifLL CUITING

» In-order to as;bru a supply of propec inaterfal for mud=1laden f1uld to confine ol) [ gius, or water 1o €hifr
natlve s{ratay durdng the defildng of ‘any well, operatsrs shall provide before duidting {s comnenced on ileqeate
pit for the accumulaclon of deft] cuttings, .

RULE 165, SIALING OFF STRATA

(a) uurtn& the drlll(ng of Any oll or natural gas uull all oll £d43, and watler stcat. above the

pruduclng horizon shall be sealed or separited in order to prevent :helr contents feom® Ppasling fnto other scrata.

(b) All frash witiors and wvatecs of prcseut or prabuble value [or diiiestie, cor nchlal or stovk

pucposes shall be confinéd tu thelr respective strata and shall be adig. ttaly poatceted by wethads appeoved by
the DIvisfon, Special pxecnutlans by midithods sacisfactory to ehd Divisian 5hall be tiken fn drillfig «nd
_abiadontog welly to guacd against any loss of artesldn vater from thit seraia T uhich {t occurs; and the con-
‘taisination of arlcsion ‘watec by objcctlonable water, ofl, or gas.

(c) AlY water shall be shut off and excluded fram the varfous ofl and Eas beactay strata vhich ac:
pencteated. - Water shut-offs shall ordtsacily be made by cemvnting casing,

RULE 107?//;ASIHG Al TUBIhG RLQU!RB{PVlS

(a) Any uell drllled for ol or natural gao shall be equippad uith such sucface and tnteracdiate
caqlng strlngs and ceaent as may be necessacy to effcitively scal off and {solatc all witnr-, oil~, and gas-
bcaring strata ‘and other atrits encountered fn the well down to the pl,lng puint. In addiclon’thecéte, auy
well eonpleced foc the peoducclion of 'otl or natural gas syt beequisnpad Uleh a striss of pxopolly cer»ulud
pruductlon caslog at. sufficfent depeh to ensure protection of all ofl- and gas-bearinyg strata tadountered 1n

the well, #ncluding the one(s) to b produced.

: Suf(lrienl coment shatl be wscd on surlace caslivg o™ (111 ‘the anintai space it th dasing
to the top of ‘the hole, provided however, that authorkzcd [{¢)d persinnel ‘of the Pivision may, at théiv
discletlun, allou cxceptions to tha forezolug thJlrLrent vhen knouw conditions -in a 'given ares viader,

compliance inprdcxlcablo.

, EESET Y Y § ) ccmed:lng shall be by pump and plug néthod unless soie othit mcthnd‘is‘éxpraﬁiiyféhthnrlzgd
by ‘the DIV!S[On. : : T

. . ALl cementlng shall b2 vith conventionalitype hacd-settiag corents to uhl;h sael’ aJdirives
(lightenets, denslfIcre, extenders, accelerators, Yetarders, ete.). hnvc been addnd to Sult conditions in the,
well, g .

Authorized fle1d persoanel of the Divistion may, when condltlons wagrant,. allou éxcepticns to ‘the

above paragraph and parmit tho 'use 'of ofl-basecasing packing mater1a) T Yeu of Hard-setiting cencntsion
“dnteriediate and production’casing strings; provided howéver, that whea such water{nls are used ‘on the:f{nter~
comidiate dasing string; ‘convent lonil=type hard-setting cements shall be placcd throughnut all oil-"and zas-

bearing zuncs and throughout at least the lowerrost 300 feet of the i{ntermedfate cosliag string. thn such
~materlals are used on the production casling: st¥ing, c¢oventional- Lype hard-scttiny cements shall be placed:
.thiGughout all o11= and gas-beacing zones and shall extend ‘upward 3 nintoun of 500  feat ‘abovd the upprenast.

pecforation or, {n the case of ‘an open~hole coumpletion; 500 feet above the produstion caifng shoe. .

Al caslng strings shall be ‘tested ad proved sitfsfactory as provided In paragraph. () belou.

; (b) After’ cementing; but before cownencing tests rcqulred in parasraph (h) below, 311 casfng strings
;hall ttand ccmented fa accordance with Optton 1 or 2 belaw, Rhgardless of ‘which optiaon'Is t1ktn, ‘the

casing shall remiin stationary and under pressure’ for at least edpght hours after the ccnént has heen pliced,
Casing shall ba Yunderpressure” 1€ sona ecceptabld means of holding pressure fs used or (€ one ox more flodt

valves are ewployed to hold tha cement In place,

OPTION }

Allow all casfng ntrlngs to stand cencnted a mintnun of efghteen (IB) hours prioc to’ comnencing
tests, Operatocs usiog this optton shall r¥pace on Fourm €103 gagnt was in )laue befove

faleLsting tisch: BEFORE EXAMINER STAMETS
OIL CONSERVATION DIVISION

¥ Quepticanctt EXHIBIT 10 _ &
A - | CASE NO.___MORT_ .
| Submitted by .w-uaond-"‘“‘

Hearlng Date....._.-%\mxgi——m &
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i bowever, that no tests ahall be cormencod untfl che ¢ocent Tos ben ta place 1oi at Poast ¢ight (8) huur\.

The ' ‘rone of futerest' for SUKIAL- and futerantiate cosing strings éhatl L the botrom 20 prioent

seving, but shald be no wmbire than 1090 fect not Josa thin 300 r st wl thio botter pare of the

. ol the casing
rov o of Siaved U O predue e ey ing i ia--s

casing unlass the'eusing {5 st at Yesa Chan 300 fevr,  Tin
shall include'lhe,lhccrd&l‘orklnlervuls vheee imncdimv. conplet Uin s cusityap Lt

Ve AL

: To deterntne that a alnfrns comprissive serength of 500 pounds
3 operators shill use che typlca) pcn(ormxnxe dota lor tlie partfcolat. cenent mia
2z rinfiun Lemperature iudlg.tld for the zoune of ‘laturdst by Flgure 107- ﬁ, TCNpululurc cradiene
pecrfovngnca data used shall ‘be that data fucnlshed liy. tha cezent roiiafas(iter: o by a coipetent raléciils
tenting ageicy, as deterrdpad {n accordance with the Jatast edfcion of ‘APL Code 1P 10 B "Rico. sendid Frictice

N for Testing OL1-llell Cemcnts,*

prr sqiiie Inch liag been atcaiued, 3
sod o the weld, ae ‘the .
unc:- Typtcal

100~

LT FIG 1014 L
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TEMPLRATURE OF.

90

‘ 4ol § S s -
¢ e 2 3 4 s, ¢
- : . DLPUN, 1700 2 CLY
. e ] ; ’ Figurc107-A

Opérators usfag tho compréssiva steungth cricerion (Oplton 7) shall repart the follouing fnfor-

mation on ?6rm Cc-103:

b (X)W:vv}unu of LLULHL ulutty~(cu. fc.J and-brand nare of cenent and addit \eé; pctéeﬁtfédﬁftlvcsf
us:d, and sequeince of placement L€ nore than one type cement slurry {s ‘used. ‘ .
(3) Euticated ntnliron furnation teupcratule o, Zone of intcrcsl. i
. (&) Puciwzta of cemeat strength at tfne of caslag test. ’ . SRR
) Actual'tinc ceaent in place pt(or to starting test, ‘
o : ¢y Al casing atxlnhs excopt ccnductor plpe shall he tested aftet cemuntlng “and beforc connenclng
o : . zny other opgrations on the well,  Fotn c~103 shall be filed for esch casfng stting reporting ‘the grade:: g S

“and velgnt of/ plpe Used, In the case of conbination stelngy utillt(nh pipe. of varied frades or- ue{chts, . . - : ; -
the. [ootage of each grade and vaight used shill bs veporred. The rosolts ot the easing test, facliding actual :
prcusure hald on pipe and the prensure drop ‘ohsarved shall ‘also be" reported on the sane Foin

thlrum casting
fute éAccp: P

Q) Cnclns btrlags In: RUG i)'s érill,d ulth roeaty tools n\ll “he prc;snnc tn'led

i test, p\ersu\e stiall be anpro&(ndtcly vic=thivd of thiigannlactuver's toved hiiteco
! that. tho teat pressure-shallnat be less chan €Ol pouads por square fadh and neod not b fevater than 130,

In cases uhere ¢rnbiaaeton stekngs are tavoived, the atove test pressures sliall 4

Tust- Freasured shall be applicd for a perlod of 30 t:ltutes, -
casing chiall be considecid’ Jetective

pounds’ pec square juch,
Iapply to the leowvest peessure ruted casxing used,
L€ a drop 6f miore thaa 30 pereent of the tust preisure shoold vecur, (ke
and c¢orvective measuree shatl ba epplled,

)

c-1 ‘

(2) Approximate temperaturc of cement slvrry vhien nixed, . : i "" R E i




[T TR R wo e IYTRT) SLI N I o

Lowe . .
[SETRERESR | ooty g for o g 11 !

- (”) Cint - YR SRR B [P B LA N Wity e Lol oo
() (V) oo, vo by baliien O Lyt et e T O B BT
ol ar deant oae ) e L€ age cein i oy any freaibens NRRIVOS: RERE R R

WA S v

(3} Requirements fou tubing of Gelly are as fulbwssd

5 () anl flovtng ofl wells ?q0|bpcd with castng tavees fn sice than 2 718+4nch Ob stiall ‘be tobed.
E (2) A1l gas wells cqulppcd vith cawlng Yarper In stxe than 2 7/8-1ach OB 5ill be cobuda '
% (3)‘Tub§q3 shalld be sclnaﬁ jidar the bottom as p(ﬂCl(ﬁJl aad tublag per fovatiuns shatl not be

it tian 200 (oot above the top of “the pays
(&) The D;vlSqu pPirector pay, upon proper applidatfén,‘gihﬁg udmluitiri"vb'cxcébtipns'gq(;hc
provisions o(‘sub—paragraphs 2y and (3) above, vithout notfcc And- Hesrtingy provided vastE
willinot be causcd theceby.
3 . (c)'THe‘DiVISioh'a pistirict Supcvisors or thelg papresentstives shal) Ivive Buthoglty 39 @ppfove
' tublogless c¢gpletion1 wittiougrthe necessity of admlhist(attvc approval.or jotice and heaving when the foliowing

condivions exist?
(1) ‘The well 1s to pe conpletvd vith a total depth of 5,000 fect or e3s,
(Z)QThé’ﬁhif'is'nbt a‘ulldcaé'(tt fa not corve than-one mile fcon an cxisting wel), producing
from the sanc comnan SOUrCe of supply to uhich 1c 3s yrojcctcd).

foble&s exiat which might make the tubingless svthod of

7T (3) Yo knom caccasivé oF pressaxe p
completion undesicable,

" (4) The wsll will not be 2 dua) coapletlon,

Vi : R . : . i . - iy
(5) The tubing asud as a substitute for casing will pe elituer 2 4/S=inch 00 oF 2°7/8-3ach 00,
AULE 108, DIFECIVE CASEIC OX CLARTLNG
s to have a“dé(cc:lve‘cuslng progran ol Cautcily coranted or co?radud.casfng whitch
reat o ‘eparatvr shatll p:pucdd Glith dlrimee Lo wse Lhe apprupriaze
to elliinate Auch ﬁbiatd‘of;baébfgfuund'nJ;Le. 1f such hazard of wiste canict &2 elinminaced,
topérlytplduucd and’ abandoned. . R

L ‘-,ln:any a1 that apeca
will §c1ﬁ1:1cg,pp97éreatc1un0drgrouﬁd‘uhéee, th
acthéd'and-@énnl‘ 324

S iha well shillTbeop

“BLOVOUT PREVENTION (Se¢ gole 114 (b) also)

1¢d and alutalacd in good
bove the ptojeclcd depth of 't
d on-all wovhovee clgs working on ve

“RULE 109.
working Qfder,on‘all defiling rius

£ the well and in all aveas where

'(aﬁ;i{ouout‘prcveﬁfets shall be instal
11s in uhleh high

operating gn aceas of knowm high pressuces at ot a
pressu;es-which will - be encountered are ynknown, an

pressures ace knawm to exist,
m %'xau;;;’-’g“pm;;,:’b:sf,’sha\i5bé ‘Ansealied and mln:éu.éd“sn,g..od wsiking order on alil drilling viRs
and workovec rige opecating withia the corpovate Mmits of auy CLLyy LnIn or village, or within 1320 feee of
a habitation, stlool, of cliurely, vhavevet tocated. - : R
o /,;6),‘{L ub§}§;ois; when €ilLng faen C-1CL, Application foc Pecult to Drill, Deepcn,‘og‘?lug'Baék,
or Form c-103, Suhdry’Rotlc&gép[ur‘any‘dpcratidn'réqujring blaovout prevention equiprant ;n'ac<nrdpncerq$;h
Sections (x) awd (b) above, shall subnlit 4 pvépoéed’blohout‘préveutlon prog:am“fcr‘thc well,  The progrsn -
ts ;qulcc¢d way be rodified by the District Supervisot $¢, in hls Judgnent’ such modiflcation {6 NeECcessITy.

RULE 110, JULLING' OUTS IDE “STRINGS OF CASING

outside the ci;ingflcft in the

e‘siiin;s,o( casing from any oil oc gas vell, tha space
( qu;lagcn‘fluid or ceneat of adequate specific gravity to geal of f-all

rata bqptlnn oll or gad not producing.

lnvpﬁjiiﬁ§~bht5fd

hole shall be kept and left full o

fcesh and’salt vater strala and any st

RULE 111, DEVIATION TESTS N D1Rﬁcrto:!n"nkil,ﬁ:‘ac

:ii'ﬁﬁiihjis;dflllqi ér d@cpened bl votary -tevls shall he tested At rhasonably'truqucht
he vertlcat, cuch tests shall be made at leastonce ¢aeh 500 ‘
a ol all dcvlncxoujccsts yun, skoro to

CAsgabulatioa ot ACS
able wnd Aﬂlho(lzdtlon'to‘TrJnspart»OlL and

(OOt'inteerl, the Dtutsloa . oo
ducling facerval ().

RER {a) Any: ]
fiteevalid o décukﬁing_tﬁe,dc¥££ftdn froa
fect ocr 3t che first blit ehange ndccccding’SGO,(cet\
snd nqta{iicd,Vshqll ba fLled with Fors C-104, Request for Allow
Natoral Cas, Nhwo the dcvlal{oa‘nvc:tgun coce thia five deyceen . in avy $00-
plecctor may reqaire that a Jltcetional surve be run to cstablish the ocation of the pro

c-8

-~
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COMPUTERIZED DATA ANALYSIS
MAY 20, 1980

i,

| GENTLEMENY

THE ENCLOSED TEST APPF’ARS 7O B£'A GOOD MECHANICAL DRILL STEM TEST DURING
WHICH THE TOOLS DI0 FUNCTION Ppoesaly, TG FORMATION PHUDUCEC ENOUGH -
RESERVOIR r—'t.Uro FOR PROPER ICENTIFICATION., RESERVOIR PRESSURE DRAWDOWN - - :
WAS SUFFICIENT AND AN ADEQUATE SHUT-IN BUILO-UP DI0O OCCUR FOR RELTABLE ‘
" QUANTITATIVE ANALYS1S, - RESFRVOIR PARAMETERS WERE CALCULATED BY THE
HorRNER METHOO.

1. FLow RATE: A FLow RATE OF 35 | QEZQA OF GAS WAS NOTED DU&’ING ™IS

© TEST.

.‘(. ._ °

e . b . PPN B et

2. BESERVOIR PRESSURE: EXTRAPOLATION OF THE SHUT-IN PRESSURE BUILO-UP |
INDICATES A MAXIMUM RESERVOIR PRESSURE OF 1677 £.S.1.G. AT RECORDER DEPTH. -

3. PERMEABILITY: THE CALCULATED TRANSMISSIBILITY FACTOR OF 106,45 MD ~FT,/CP..
'INDICATES AN AVERAGE EFFECTIVE PERMEABILITY TO GAS OF ,067 MO, FOR THE
Rspoarco 20 FOOT NET INTERVAL. THE CALCULATIONS WERE BASED ON A SLOPE CF

139 P,5.1,/1.06 CYCLE CSTAINED FROM THE SHUT-IN BUILO-UP PLOT. IT WAS ASSUMED
FOR THESE CALCULATIONS:  (A) GAS GRAVITY 0.70, (B) VIscosiry .0125 cP., (C)

AND GAS DEVIATICN FACTOR .855. THESE FIGURES WERE CBTAINED- FROM. THE

AVAILABLE TEGHNICAL LITERATURE.

4, L’ELL&BE_DAMA.G&. THE CALCUL.ATCO OAMAG€ RATIO oF 8 mezcﬂ.rcs THAT
. WELLBORE DAMAGE IS PRESENT AT THE TIME ANO ccwornous OF THIS TEST. THE

PRESSURE OROP DUE TO DAMAGE‘ Is ESTIMAT’ED TO BE 1211 P.S.1.

W e R R
b An b b

8. MJW THE CALCULATEO RADIUS OF INVESTIGATION oF THIS
TEST /IS §.Q FEEYT BASED ON AN ASSUMED' PCROSITY OF 10X, COMPRESSIBILITY OF ’
1.26 X 10'3. AND OTHER ASSUMPTIONS MACE IN NUMBER 3 ASOVE,

: W@ﬁm TH= mmmnm EXHIBITS" THE cx-mmcr.r—:msncs OF REVATIVEL Y
_L.ow PERMEABTL TTY EFFECTIVE TO e mqmv'um FLUID AND INOICATES THE PRESENCE |

OF WELLBORE OAMAGE. v . ‘ , , : !

/MM % 3

: ; ; T e CENNIS MYREN ,//’*bvw

Ly ; R RESERVOIR EVALUATION
C R T : _ DEPARTMENT. IR ,

BLAcxwooo & Nro-uot.s ‘
NORTH EAST BLANCO #33-12; SAN JUAN COUNTY New M.-:xrco !

TEST #1; 3055' TO 3205° i
: - FleLo Rspom ¥ 00095 C !

! In mckmg any mterpreronon our employees will ‘give Customer the benem of their bast judgment os 10 the . B
correct interpretation. Neverthaless, since all interpratations are opinions based on inferances from electrical.
mechanical or other ‘meaiurements, we canno, ond do not ‘guaraniee the accuracy or correciness ol oay inter- i
prerchons, ond wa shol! nov be ki 'ble_ or. responsnble. excepr in lhe cate: of grosé ar wilbul neghgen<e on aur

.t"

: ) >
3 i B




R Gas Reservoir Engineering Data | {1j) | JOHNSTON
| Instrgment No. L-436 , . Field Report No, __00095 C_
; : .
i 5 )
o Damage Ratio Etfactive Tronsmcssubdny Kh v Md-ft,
| | | or| 6.57 e o 10645 HE
qu:mum Reservo‘n Prassure p. | 1677 P.S.LG. F?:;f?;,;\-rgo q, |3s MCF “day
Stope af Sunin Guirve W | 135 PSiAeg gpaall FloWRte g
Polenhometnc Surfoce e . ’ : PressUre Gradient ~ ;
(Datum Plane, Sea Level) PS = fr. A 0.523 PSI/ft.
. Rad-us of Inveshgqhon 5.0 ft. K (Effectiva to GAS ) O".Oé"f Md.

SLOPE M_ = 1677 - 1538 = 139

AssUmpiioﬁs ‘m’adé’fér Calculations for Gas Recaverias

Fhditions 14.7 P.S.. and 60°F. o

1. Q, is taken as steady state flow and unless slafed otherwise at standqg

\

2 P is fmal formation Howmg préssure ar sieady sra!a ﬂow. ‘ i ;

3. Foémation flow is'takea as: smgie phase flow. lf Inqurd {condensate) is producad ot surf»ace, condensationis
assumied 1o hove occurred in drill pipe.

- F

4. Radial flow is ossumed

5. Ualess gwen, gqs spec:f:c gravity is assumed to be 0.7 (ai¢ 1. 0) dad hovmg pseudo ceitical fempero!ura at 385°
chkm and pseudo cmthl préssure of 668 P. S.1LA,

3 oadv stata assumphons

~ Emp?riédi Equations:

‘ e PI-P . Pl=Ph

B N ‘ . “—""‘_"""“_""“‘—'W" ¢ [i2] B *

i , M(logT+265) Mt Lo Grele S R e

‘ 2. Trunsm1551b|||ty E—h— = m—g‘ v
I T4 Mg

3. 2. i [Po x 2.309 ﬁ/PS!] -~ [Recoi&er depth to sea ieVel.]'v

4, qu’iu‘s 6f_lhve‘s'ﬁgdﬁo'n, r., aJ‘;'a;;“ T Sulpe “whare 1 = time ‘ir;_‘days ‘ : . } | 3:

3

In mckmg uny m!erpreranon, ‘our empioyeos will give Custamar. the' beneflt of tholf bast wdgmenl as to the
corract mrcrpreranon. Neverthelass, since all interprarations are opinions basad on mfctonres from el ecthrical,
mechanical or ofher measurements, we <cdnnol, and do nol, guarantes the accuracy or cdreactnass o any interpra-
“tations, and we. shafinot be liable ot responsible; oxcept in the case of gross or willul negligence on aur part, far
any loss, «costs, domages or expenses :nwnad or sustained by Customer rasulting from any interpreration made by

any of our agents or employees.

[

-
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INSTRUNENT o I A bbb
NUMBER: L-u36

CRPRCITYs 7500 PSI

T = :
11 is 83 79

1800

SHUT-IN sl: g SO 8 00 L NN 3
PRODUCING TIME (Tp)y 32.6 HIN ‘ : Rl R G §
FINAL FLOW PRESSURE Pw ): 201 PSIG - g godeds | :
PLOT ELAPSED T[ME RANGE: 95.6 10 59.6 MIN

SHUT-IN AT TIHE RNNGEt 3.0 TO 27.0 HIN : b b b p e

cheeefeeger -3 : i o

1700

PSIG)
1500
{

1300

1100

SHUT-IN PRESSURE

$00 -

700

ok ﬁ] M = -139
PM w1877 PSIG




FIELD REPGRT NO. 00095C
, INSTHUMENT : SHUT IN ul:
: NUMBER: L-4u36 . FINAL FLOW PRESSURE (P )+ 201 PSIC
CAPACITY: 7500 PS1 7 PLOY ELAPSED TIHE RANGE: 35.6 .10°59.6 MIN
‘ ’ SHUT-IN AT TIME RANGE: 3.0 7@ 27.0 MIN
TR | AT {MIN) o . §
1 _ 7 10 ‘100 : 1000
(=) -
S
R IEA ESVRRRET SR ST DL S SRS A §C§!
T
1
------ gCQ :
U T T US REAR i RN ST IR SO N % ) CPRRNRNNT TN T JEC
- ‘ R EETRNTIRNY SO IOW I T URRIPEIN HONETUITUICI SOOI DRI WSOV SR VCIR T S T RPN FCk Cb ML AT IO JE T PR VIR ORI RINE N ALY Svisur O HEN IOV DRC TS VEIUNPE MO TrOOCIORE SOIOICOR ST IR SIS PRI _§ : )
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.T-—F-e—-4~+-~—+l~--4 ------------------- WELL IDENT: F!CATION ----------- ‘---4--—-~~-~-+-—-—----—4——~4I
| COMPANY: " BLACKWOOD & NICHOLS " CUSTOMER: SAME ' !
1 2913 FIRST NATIONAL CENTER WEST i
! : OKLAHOMA CITY, OKLAHOMA 73182 i : -
I WELL NORTH EAST BLANCO #33-12 LOCATION: =~ . o
gl TEST INTERVAL' 3zsr' YO 3205" FIELD: . BLANCO I
1 TEST NO:. , ‘TEST DATE: 19-24-55 K
1 COUNTY: ‘SAN JUAN STATE: NEW MEXICO - §
I TECHNICIAN: MORRIS BOWEN . TEST APPROVED BY: MR. W.J. LINTON | i
.Te—r---—--—--~——----~-——, -------------- EQUIPMENT AND HOLE DATA ~——-——~-n---e—---—4—~e-—4-4—~-—;—~~——T
L TEST TYPE:  DUAL’ PACKERS DRILL PIPE LENGTH' - FT. |
g L DRILL PIPE - IN.
I ELEVATION - FT. ORILL COLLAR LENGTH' - FT. |
| , 32 FT. DRILL COLLAR T.9,: - . i COIN.
I ZE: 9 IN. PACKER DEPTHS: 3050 & 3955 ET. 1
o : s IN. o g e FT. 1 ]
E Ce - o - & Y.
1 FT._'DEPTHS REF. TO: - : I
I ,,,,,,,,,,,, x . l
1 ------- SR e ';f-* --------- MUD‘;DA’TA ------------- '1-
o SSURET . . psie 1L TYPE: MUD. . gy i
o L GRAVITY' AP! @  DEG. F. 11 WEIGHT: - 11.4  LB/GAL. I
1 OR: ‘ » FT3/8BL. ‘1L VISCOSITY:: - 63 SEC, A
S : K i i WATER LOSSY = .CC o
I : SAMPLE CHAMBER CONTENTS RN N I RESIST  TEMP. CHLOR |
b S , I | FLUID (OHM-M) (DEG F) (PPM) |
CLCFLUID T ) ~VOLUME o o MEAS (S RO B o : A 1
e SR ' RESIST. - TEMP. CHLOR, | { MUD: - - !
SR ' o (OHM=M) (DEG F.) (PPM) | | FILTRATE: - - -
I GAS: Y o~ FT.3 , 11 , ST f
) (SR E R 1 11 |
| \WATER: S ~ cC 1] “
| MUD: - cC 1 I
1 FILTRATE: ... - : gy l
C1OTOTAL LIQUID: - cC [ | i
T-——v——t—«—-——-—— ————— . —--‘-—»-;-\-’-f———-—-;——————-—-d———v'i--- R’E‘M‘A‘RKS ‘-—l——;ﬁ-!-'l—-n’-:-"'-a—o-’-;-.v-—-n’—t———‘--ﬂ-—--u:-;—-’.--.—-Q —————— o sa
i g |
| NO. OF REPORTS REQUESTED: & o g ) FIELD REPORT NO. @O495¢
P ) i i
»\H S R
N “\
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el LRl

- i -

| ; | e
DESCRIPTION(RATE OF FLOW) TIME PRESSURE - SURFACE 1
o i Lo ) PSIG ' CHOKE §
'STRONG BLOW OF AIR-TO SURFACE IMMEDIATELY. GAS - 2 L B
TO SURFACE IN 14 MINUTES. N

| CUSHION TYPE: - - FT - PSIG | 3/4 IN. BOTTOM CHOKE L
L S e L e i b an b d i b e e ~~~= RECOVERY xnrokmATION'--4—--JJ—;e-----——----a--;¢~—-----~~—f--
B s T e RS WY | CON ) GHL.
CRECOVERY . FEET RARRELS  ¥0YL YUATER ¥DTHERS - GBAV, 'DEG, 'RESIST ~DEG. 1M~

FIELD REPORT NO. @8995C

v-‘--_
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PRESSURE LOG

'INSTHUMENT
© NUMBER: LiN36
CAPACITY: 7500 PS1

2000 -

1600

(PSIG)

1200

' BOTTOM HOLE PRESSURE -

...........

800

.......

400

.................

. oNs o 15 | a0 us 60 7% 90 "105 120
| ELAPSED TIME (MIN)}




CINSTRUMENT. NO.: L-436
"PORT OPENING:—

EXPLAN ATION
KK

******** LR &1 ****k******

HYDROSTATIC MUD
START FLOW

\ START SHUT IN
‘HYDROSTATIC MUD

T e e N K T Ak R Rk e

% SUMMARY OF FLOW PERIODS *

7*t*k*****************w*****

ELAPSED TIME
AT START (MIN}

WOPW VT K KW PN X R

FLOW PER xfn

TR AW NN NN NN

. L ﬂiﬂ

**w**t*wn**aan*************w*

% SUMMARY "OF SHUT-IN-PERIODS *
ek LA AL A SR L AL R R

. _ ELAPSED TEEA#SED
SHUT=IN  TIME ‘AT, (TIHE AT
PERIOD  START (MIN)- END .(MIN)
.32 8.8.8.3 1 ﬂ*****n*x ***f****

1 7 32.6

. 59,6

LABELED POINT

LA AR EEEEELE R

1

W

ELAPSED TIME
AT END (MINY
* ok %k

*********

32.6

'DURATION OF

PRESSURE " (P
Xk R F RN R ORIE KR
1825
375
201
1629
1825

DURATION OF
FLOW (MIN)

TORM KWW AR WK

32,6

SHUT=IN
(MIN) | )
' WA WK NN NN L8 1 ****
27.9 201

 BOTTOM HOLE PRESSURE AND TIME DATA

CAPACITY (PSI1):

R 7508 .
BOTTOM HOLE 'TEMP (F):

11g

G

wn

PRESSURE AT
START (PSIG
L2 A 8.3 8. 8.8 0.8 %1
375
RESSURE “'F1
AT END
(PS1G)
WHARNKKN E
1629
FIELD
INSTR

ELAPSED TIME (MIN)

* HAARKKXRARRWARNKXR KT

a.g
32:6
5976

SURE AT
(PSIG)
W

*x****

PRES
END
KWK

2o

PRODUCTNG
“TIME (MIN)

uv***uckh

: 32?6‘:

EPORT NO. zzzgsc

RUMENT NO.

L-436 .




,"'l' : :

1 2 2.8 8.1
ELAPSED TIME  DELTA TIME rLowaG PRESSURE
©AMIN) (MIN) (PS1G)
****ﬁk**n*** Wl W X Wk ****#*******ﬂ***
.y B8 376
32.6 32.6 241
TEST PHASE 3 SHUT IN PERIOD # 1 «
WWRWH KKK NN L L el
> 1. FINAL FLow PRESSURE [‘PQF”J = 2081 PSIG
2. PRODUCING TIME :“TP“J = 32,6 MIN»
’ LTI R B ; : Snul-zn PRESSURE i¥F - %3
ELAPSED TIME = DELTA TIME (" DT“J T s
T (MIN) (MIN) : i
ﬁ**t*****'*** *********3& W W w**w :*;**"“*********_***********
326 ﬁ‘ﬁ ?é{_I
35,6 3.4 565
38.6 6.9 - 9g2
41.6 L9 1196
44.6 12.0 140y
47.6 15,8 1532
54,6 18.4 1591
53.6 21.9 1514
56.6 240 1625
59.6 27.9 1629

“LOG

. PAGE 2

FIELD REPORT NO. gﬂzgsc
INSTRUMENTY NO. ©L-436

oo DELTA PRESSURE
[(T +DT)/DT1 tp = p.]
AARARNRIARKRRAR R kkhdw K n e w

i o
1.074 364
g.8M8. 791
g:665" 997
¥g.579 1199

Cg.582 - 1331
B.449 13894

B AT ‘1413
0.373 1424

2.344 1428

R A
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<. the ‘oradictian shald: h

Supplenental Gas Volume estimates for

October Gas Sales 1980

Northeast Blanco Unit Well No. Gas Sales Fruittand Days 15,025 14,73
x N o o Mcfpd Mcfpd

201 1054 1054 32 33 34

202* ‘ 9573 4787 32 150 153

203 588 588 30 20 21

204 . .7119 3560 32 1me.oonz2

. dUb 1714 1714 32 54 ‘55

*The Fruitland and Pictured Cliffs formations ‘ave” be1ng produced comnwng]ed in these |
2 (two) wells (202 & 204). The productién’has been assigned equa]]y 'to each formation.

Northeast BYanco Unit Well No. 201 :

October production 34 Mcfpd.

The estimated stabilized production to the atmosphere = 1500/ (1500- 300) 'x 34 = 43Mcfpd.
The 43 M¢fpd is after stimulation. The flow jmprovement ‘should be at least 4 times be-
-cause of stimulation. Therefore the "non st1mu1ated stab111zed production rate to the
atmosphere” is estimated to be 11 Mcfpd

Northeast Blanco Unit Well No. 202
October Production rate (Fruitland) 153 ‘Mcfpd.
The estimated stabilized production rate (st1mu1ated) to the atmosphere is ca]culated

~ to be 1478/ (1478-310) x 153 = 194Mcfpd. The stimulation procedure theoretically im-
proved the producing capacity by a factor grater than 4. Therefore the "non stimulated

stabili.ed production rate to the atmosphere" is estimated to be 48 Mcfpd for October,
1980 from the Fru1t1and formation

'“Northeast Blanco Un1t Well No 203

October. product1on ‘averaged 21 Mcfpd.
The estimated stab111zed'product1on rate to the atmosphere is 1475/ (1475 310) x 21 =

27Mcfpd. The stimulatio kcedure used- onithls well has beenﬁca]culated to show that
valbeen ‘..".C"‘C"S"d ;v»f\’ﬂd “Therero ,

lated stdbilized product1on rate ‘to the atmosphere" is calculated to be 3 Mcfpd.

Northeast B]anCO Unit We11 No. 204 .

_October production averaged 113 Mcfpd from the Fru1t1and

The estimated stabilized production rate to the atmosphere 1571420/ (1420 310) X 113
145Mcfpd. The well was stimulated prior to production ir a manner to increase the pro-

”’fduct1v1ty at least 4 times. Therefore the estlmated "non st1mu1ated stabi11zed produc-

tion rate to the atmosphere" is 36Mcfpd.

Northeast Blanco Unit Ne]] No. 205 ‘
October - product1on averaged 55 Mcfpd.

The estimated stabilized production ‘rate to the atmosphere lS estwmated to be 1475/
(1475-310) x 55 = 70Mcfpd. This well was ‘stimulated in a manner which should-have
increased productivity at least-4 times., Therefore the "non st1mu1ated stabilized
production rate to the. atmosphere" is 18Mcfpd.

~In October the 5 Northeast Blanco- Unit wells averaged 75 Mcfpd per we11 actua] gas
" sales from the Fruitland formation. A]l of these wells have been stimulated by frac--

turing

The estimated average per well stabilized product1on(prior to stimu1at10n and adJUSt-
ed to zero 1ine pressure) is 23 Mcfpd .

This average of 23 Mcfpd per well is down from the 25 Mcfpd per well calculated for
the wells tw Uhis area from July production.

4t2¢

.

the estimated “non stimu-
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[ e p—
oo

L - e

e
R P e

[ —



. N R T LI R T JE

B e o .

L,

S e,

1 QeptacunEXHIBIT NO, __ @10

BEFORE EXAMINER STAMETS
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Western Petroleurh Services
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FRACTURE STIMULATION‘REcoMMENnATIGS |
. FOR
 BLACKWOOD' & NICHvO'LS’ Co., LTD
| NESU N0. 203 |
| PICTURED CLIFFS AND FRL’ITLAND Fomnons
BLANCO PICTURED CLIFFS FIELD
SAN JUAN COUNTY, NEw MEXICO 4

T § Sec. 11, T31N, R7W

i o

‘Prepared for;

: Mr. Loos

‘ Blackwood §& N‘chols Co., LTD
Farmington, New Mexico

August 12, 1980

Service Point.
Farmington, New Mexico
505-327-6222 :

RN iy S

410 17th Strest » Suite 1920 Denver, Cotorado 80202 » Phone 303/623-6037

“FORE EXAMINER STAMETS
CONSERVAT!ON DIVISION

W HIBHNO z._

Héarlng Date Laliolen

,B;eﬁéred'by:,,~
"Randy LaFollette.

The Western Company

_ Denver, Colcrads
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DISCUSSION:

‘The customer requested fracture stimulation designs for the Pictured Cliffs

~and Fruitland zones in the #203 well, Mini Max III-30 gel is recommended with a-

2% condenéate phase for fluid loss control. Mini Max III is a titanate cross-

4

linked hydroxy-propyl guar gum gel fedturing very low leak-off, perfect proppant

~ support and néutral pH.

'Figure I shows the anticipated rate-pressure relationship for treatment via

‘ 410 cééihg; At ‘the recommendéd rate ofv30‘BPM, a surface preSSurerflz;EOO‘ﬁéi
is expected. Treatment with IbO;bGO gallons of MiniAMax‘III—3b/22 HC and 190,000%
=1b/20*mésh'sand is recommended to yield a propped 1¢ng¥h of 972 fect. “Average

>'sénd°cbncentfat16n in the fracture'is'.7307ft2”(see Exhibit 11). Figuré I1 shows

the McCulre and Sikora productivity increase chart. With the reservoir and frac-

. ture.pHranéters glven, a theoretical 10 fold production increasc”is“caléhiétdarj

 The expected rate-pressure graph for. the Fruitland is preseated in Figufé‘

:ffI,‘ At'ﬁhé;rééomméndéd 17 BPM rate, a surface‘trea;ing.pfesSure of 2,700 péi

iskekpécted.:}Tteatmeht_withf40§050‘gallons,of'Miﬁi‘Max'III#3672ZAHC and 76;066#“k

10720 nesh saﬁd‘ié recomended to yield a propped length of. 1,200 feet. Average

éandcéoncgﬂtfaiibd'in the Ffracture is .75#/ft2 (see Exhibit II). Figure IV shous

'}theiﬂccuiré*éikora graph. katér scaling, an ll_fbldu product1vi£y increase is

_calculated.,

L
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WELL DATA:
Formation:
Average"pepth To Zone:
Zone Héiéht:

-baéing Size:

perforated Interval:

Bottom Héle Teméerathé:
fractdre Cradient:

géttom Hblg'%réctﬁ¥e Pressure:
BQtféﬁ*ﬁbké ?féSSUfe:
6&¢ibuf8éh:'

ﬁy&roététic Head:
ISﬁgEfffeéﬁ'waterXE "
Porosity:
?é;ﬁéébilify:

Well 'Spacing:

‘,;65‘p31/ft

10%
\;06’mdfk

. 16@i§cré$.*

Pictured Cliffs
3,500 ft.

133 ft.

V% LI
v &

3456, 3478, 3492, 3518, 3534,

3554, 2 jspf, .34" diameter

1200 F

2,275_331.

1,375 psi

o v o e

900 psi
1,515 psi with fresh water

760 psi

e b R,

st o ey
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WELL DATA:

Forma.tion:

Avérage Depth To Zone:

Zone Height::
Casing Size:

perforated Interval:

Bottom Hole Temperature:

Fracture Cradient:

Bbttomvﬂble‘Ffacture,Pressufé:
Bottom Hole Pressure
Overburden:

HydFostatic Head:

b 1]

ISDP (fresh water):

Porosity:

Permeability:

Well’ Spacing:

St S
¥

Piccurgd'CLLffs
3,500 ft.

133 ft.

LM

5456, 3478, 3492, 3518, 3534,
3554, 2 jspf, .34" diameter

120° ¥

.65 psi/fa

2,275 psi

1,375 psi

900 psit

l,SiS psi Qitﬁifresh water
760 psi

107

L 06 mdf,

160 acres

i




TREATMENT PROCEDURE:

i N T L,

1.

BT R R

.2,

10720 mesh sand.

It is recommended tﬁat~tne Pictured ClLiffs zone be frantUre stimulated via

41" casing with 100, 000 gallons of Mini Max 171~ 30/2/ HC gel containing 190 0000

’ Average anticipated 1nject1on xate and surface treatlng preesure‘

are 30 BPM and 2, 600 psi, respectively. Stage fluid ard sand s follows.

Pump 20,000 gallons of Mini Max III—30/2/ HC as a pad to initiate the

’{fracture and establish sufficient fracture width to accept sand. (Add

1#/1000 B~5 )

‘Pump 20,0600 gallons Of Mini Max ITI- 3o/2z HC with 1 ppg 10/20 mesh saad.

(Add 1#/1000 B-5. )

Piimp 20,000 gallons of Mini Max 111~30/27 HC with 2 ppg 10/20 mesh sand.
{Add 2#/1000 B-5. ) ; ‘ L ‘ ‘

 pump 20, ooo gallons of Mlni Max 111 30/2A HC with 3 ppg 10720 mesh sand.
(Add 2#/1000 B 5. ) ;

VVPump 20, ooo gallons of Mind Max 111—30/2/ HC with 3% ppg 10/20 mesh sand.
‘,(Add ?#/1000 B=5.)

o Cut sand, start’ flush with 500 gallons of Mini Max 111 30 gel.

1 Continue to flush to top perforation with 15 815 gallons of fresh water.

:5§:Shut in for at least 6 hours to allow gel to' break and fracture to heal
*f~and recover treating fluid load.f;¢;tj,zﬂgnh Ly :

s ¥

”NbrEé??Aii géi°ta*ESﬁéaih 2Z’édnaéhsate;f1 gal/1000 Aquaflow, 1 gal/1000 Adocids.




TREATMENT PROCEDURE:

Treating Cohaﬁctor

Expgcted‘Sutfacé Treating Pressure

Total Pumpable Volume of Mini Max TII-40 Gel Phase
Totalzfumpable Volﬁme‘Of Condensate

, ibtél Pumpabl§;V61ume‘of freshfWater Fliish & Reserve

Total 10/20 Mesh Sand Required

Aﬁkiliat}hﬁateriaféi’
\fiiéf#?B%S‘géi‘breékef  f
105 gallons Adocide bactericide

105 gallons Aquaflow surfactant

‘43" casing

30 BPM

2,600 psi
100,000 gallons

2;660 gallons

5,000 gallons

190, 0004

T S R——

A et s s S i




COST ESTIMATE:

. 100 500 gallons of Mini Max II11-30/2% HC @ .24/gal $24,120.00

ST3 5 ] 3406:15

105 gallons Adocide @ 29.40/gal oy -3,087.00

105 gallons Aquaflow @ 25.85/gal 2,714.25 , ‘ §
Chemical Delivery Charge @ .68/T mi x 3.5 T x 75'mi A 178.50 :
190 000#»10/20 Sand @ 5.25/cwt : 9,975.00
Sand Pumping Charge @ 70/cwt 1,330.00
PrOppant Deliverj Charge @ 68/T mi x 95 T X 75 mi : 4,845.00

30 BPM Master Mixer Q@ 760 00 : 760,00

1 912 HHP @ 3. 1J/HHP ' 6,022.80

Mileage Charge @ 1. 90/un’t mi x 6 units x 75 mi 855.00

Sandmaster @ 875 00 : , ‘ : 875.00 ]

Ratiometer @ 134 00 » , 134.00 3
TOTAL:. - . e §55,247.70

Subject to terms and conditions in the published price schédule of The Western
Company of North-America.

et 5 s o 2
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WELL DATA:

Formation: , | Frudtland
Average Depth To Zone: o o 3;380 ft.
| 42 ft. .

>»>Casing Sizeﬁ , : 43" ~ iO.S#

- Perforated Interval: | S ' 3368, 3374, 3384, 3392,
| R i 2 jspf, . .34" dldmeter
Botton Hole Temperature: 120° ¥
bFracture Crédient: R o : ; s .9 psi/ft

"'Bbtfom Hoie Fracture Pressure: PR ‘ .~3;O50 psi -

: Bottom Hole Pressuve: ‘,'; ‘ o 1,375 psi

ff0vef5drden:j N j ) : = - 1;67§'psi ‘ | - , '

‘Hydrostatic Head: BT 1,450 psi with fresh water

ISDP{frosh water)r . o S ‘ S 1,600 psi

 Porostty: - 10%

e T

HEs B ééﬁ?&ﬂﬁxw.,,'k f;;‘, i ‘i' - S ;OGhd_v

well Spacing: ° 160 acres

R A e ——— e e, S 5 - . b ANV 8. . A .\ spln . B

A ¢ it bt n
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. gand . Average antici
‘ ﬁél{"é‘r’id’ 2’700,991,- res{iec’tively. grage g1uid 2
1. Pump 8,000 gall of Mini L Max 111—30/2x uc as 8 P2 to 1n1tiate the
gracture 11 sh suﬁficient fra cture ¥ id h to acc ep (
: 1#/1000 3—5.)
5. pump 8 000 galxons © of Mini MA¥ 111~3o/24 e with 1 PPE 10/20 mest 52
, (Add ﬁllooo B—S.) '
‘3. Pump 8, 000 gallons of Mint MAX 111—36/21 ac with 2 P8 16]20 mesh 829
o (had 2 23/1000 B-5%)
 5;:JPump 8 1000 & ailcns'of Mint Mai*111—3012%”uc with 3 PPE 10/20 gesh 52
TT(aad 2 5}/ 1000 B-5+) _
d“ga1lons of mind Max 111a30/2x'HC.w1t R {0/20 wesh 2 4. V
b 111—30 gel {

5. Punp 6,00
Tt aad 2 97 /1000 B—5 :
: . 500 gallons




TREATMENT REQUIREMENTS:

Treating Cofiductor

TInjection Rate

Eipecte&‘Sﬁrf3ce>Treating Préssﬁfe 3
Toféi*Pumpébie“Vﬁihme"éf'Mini'Hhx'iII-30 Gel Phase
‘Total'Pumpable Volume of Condensate

Total 10/20 Mesh Sand Required

- Auxilfary Materials: -
42 gaildns‘AQUéfiow'surfaétaht
. 42, gallons Adocide bactericide

‘65#'545‘gg1 b?eaﬁét

‘44" casing

17 BPM
2,700 psi

40,000 gallons

800 gaiiéhé

5,000 gallons

76,0007

n\

. e ——— . — —— e




COST gsnmm: . |
I;oib‘ﬁb‘*‘géiibiis of Hini Max T11-30/2% HC @ .24/gal $ 9,600.00
658 B=5 @ 2.15/1b o | | 139.75
42 ga_lli‘o‘ns‘Adb'cide @ 29.1;6/gal_ ' o : 1,234.8‘6 . A :
42 gallons Aquatiow @ 25.85/gal . . 1,085.70
fc’hémicax,neiivery‘ charge @ .68/T mi x 1.5 T x 75 mi  76.50
76,000#" 10/20 Sand € 5.25/cut 3,990.00 ~ z
Sand Pumping Charge @ 70/cwt . | : p 552".'00 “ v ’ '
Proppant Delivery Charge aQ 68/T mi X 38 Tx 75 mi ‘ | 1,9'38.’00
17 BRM Master Mixer @ 730.00 o , 730.00
: '1 125 HHP @ 3. 15/1{3? i | : ' 3,543.75 ' ,'
'f‘filc,a ge C‘zarge @ 1. 90/un1t m:l X 6 units x 75 mi : 85500 » | o
i ‘Ratiometer @ 134,00 o , SR L 1""34.05

e .
Sl

S o

© Subject to terms and conditions in: the published price schedule of ‘I’he Western
’ Company of Nor th America." : :
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» Note: This graph is based on a well spacing (A) of 40 acres
and 2 wellbore radlus (rw) of Y inches. It ¢in be converted -

to other well spacing and wellbore radii by use of the follow-

lng scaling factors: '

' . - Scallng' Factors, for
] S el "Abscissa Ordinate
Welt . Drailnage it
o . Spacing Radii 1%,/&) » (JIJO)

For spacing shown and )-inch wellbore radiuy.

. 10 Acras “330 1t - 2,00 B
20 Acres 467 fx .42 1. 05
40 Acres 860 tt 1,00 1.00
80 'Acres 933 (¢ 0.71 0.95
160 Acres 13206 - 0.50. 0.91
320 Acres 1867 ft 0,38 Q.87
7 | 640 Acres  / 2640 (¢t 0. 25 ‘ 0.84

‘
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’ 7. Unft Agrs
[Northea t

_Blackuoogq 4 Nichols ¢, » Ltd,
oS Co.,

¥ oy PIsress ey Cperaiey

- P. 0. ‘Box 1237, Durang, Co. 8130]
4, Loeollon "nl Well : . ) ) ’
i 4 ;

CUNIY L g oM &QL ting Akbwmiq___\ RET apy,

9

OO

‘-Chcckf{{pp’répérjagq Box To Indicaie Nary; e of Notice, Repore of Ot,hch‘a}h o
NOTICE OF'm’T‘EN"ﬂoN“rb: : suéssousnr REPO'R'T'O’F':, B

Pehroay, REMEDIAL vy on D : PLUC AND Abaiipan D REMEBIAL wong D R C o1 e Sasing '
MOORARILY Apunpoy . o] commEney ONIfE iy . TPLUG Avp ABANDOVMIEY} D
LU 0N ALTCR Cuspng D L CHANGE s g ; CABING Teay 440 CEMENT sy - :

, , ; ovmen Water encroacbment ] 2 ”EE]
'._y - - - e o ‘
A Ptcp!)}st‘d‘bl\" Comrleted Operatiorns (Clan:y, state o} Feitinens detofly, ond gipe Pertineny dates, i:cludl‘ng estivated dare of $larting any proposeq
L) sEE RUL e 110y, i - . ., ) o

2

/" PBTD,. Pu]]ed»'Z 3/8"n tubing, and Neutyop Logs., Set driliabje
: brifdg’ef,plug at 35491, Tested , 8!, 10 decrease 3y Vatey,
Set cement‘ret‘aiﬁ’_e'r' at + Shut o n . Set drillable cement
Tetalner at 3373¢, Squeeza ‘cemen ‘ 1' . ‘3449, with 50 sacks
‘neat Cement, ‘Squeezeq off at 2500 PSI, <

36971 PBTD, Dr‘ililéd'vr'e't_a\in‘er at 3373 and cement to 34591,

: 36‘:97'?,,1"‘,137“9-,’ .‘Pé"r'fo'rated> 4 ‘:1_/‘2'(;' <? ‘58-,_,3"‘82-'  3494 ;'wit;h"ilz_l'; holes, :Vef’séégf‘l fractured’ ,
with 30,’3501_ga1s. wWater ang 30,000 1bs, 0 Max1imum Pressure 345 Psy,
average treating preSsu”ré‘2300' PSI, aver ( rate 17,5 bbls/imin .

3697 Py, Reran 111 y¢q.

~@Q§:Q.§Qfﬁ?$9_‘ﬁ 08, " 10 % | isex étvlk,N_J:Z.Srﬁﬁ-NN

iz 1‘»{:4&:24‘—’1‘—‘-';‘"%‘— ~ FMx Smosecp, R G ;4..:.\.“-*-._--‘?;: (st '—fL:’-‘-—...*"“\“-it_‘\_.._,*-w“::m.:v::r;t‘—:.':*L':*.‘:«:;::




forin 9 331
Dec 197)

UNHED STATES
DEPARTMFNT OF THEINIUHUR
GfuLO(WCAL SURVEY

SUNDRY NOTICES AND 'REPORTS Of
(Do not use this form | for p, roroun to dritl or to dee
fesenvalr. Use Form '$.33) or such proposaly.}

N WELLS

i

PoN or plug boch to & different

Farm Ay, -1
U 7,‘ lll:reullo 4' Rid.:4

(5 Tow
NM 035,38

6. I¥ INUIAN, AL GlLILE OR rm $13 NAME

7 mucnesmcm NAMt B
l'

_hgast Blanto Unte 01 Sec. 929
s i a FARMORLEASENAM: oy
Ry e !" gi.::s rr ,5:7. 4 othcr 9 MfLthﬁaSt’Elan*o Llﬂ_!t
2 NAME OF OPERATOR

3. ADDRESS OF OPERATOR

R A St s,

e e

202 - e S
10. FIELD OR wnocnmme :

Gha e LI SRR

17. DESCRIBE PROPOSEO OR COMPLET

e = SOOI -
; .n_ﬁnuth,LQS_Bﬂ
: E Q ml u[ﬁm Ml CREC T.R OR BLK. ANO SURVEY OR
v - 4. LOCATION OF WELL' (REPORI‘ LOCATION CLEARLY. Seq space 17 *REA
: below.) —e B~ B~1i-~ 31N-7W R
. :; ?ggrggio '1070' F/NL - 1760' F/EL 12. COUNTY OR PARISH] | 13, snm: )
0 NTERVAL. Same T
AT TOTAL OEPTH Same . us'fg?h%l e Mue” "‘e"d‘cg——
16, CHECK APPROPRMTE BOX TO | To INDICATE NAfURE OF NOTICE, R &
e
_ REPORT, OR OTHER DATA 15, ELEVAHONS(SHOW OF, KoE‘IEETiEE
: : iy o : 6440 g1,
REQUEST ron APPROVAL TO; SUBSEQUENT REPORT oF, Lo T
i TEST WATER SHUT-OFF 0] 0 A R
_FRACTURE TREAT 0 K] LA E ‘
SHOOT OR ACiDize C) || TR IS S A
REPAIR wgl.l. s 0. @] (NO!’E Report rnum o!mumplocompuuon or xone
PULL OR ALTER CASING 8 0 change on ,Form 9-330) S
, MULTIPLE COMPLETE [ S I R
o cumcs ZONES -0 Cr- S : ‘
B . ABANDONS i B 1 ) T : '
(ochcr)_ —

tnclud! Ing estimated date of startin r proposed work.
o mcuum’ ond uua vmucal depths or a markus and zona€ nartinans s
& ' Te . ; :

8-15 79 Perforated two. holes per foot
- 3318¢, 3402, 34120, 3420'. 3428' 13440, 3446
Mini~an 148 ‘::c;dxea with 48, »000 gals of

Ten HCL ball

O N

ED QPERATIONS (Clearly state alf
Hwell-Is durecﬁonally

o

MENI NG tine WO(‘()

per interval; 3272'

: 1&&9!
gelled water,
sealers,
§sure 1300 PsI; Average in

and ‘giva pertinent dttas

Subgiirfa

dn!led givo aca locahons lnd

3282' 3292‘
ol’ul

2 twenty-
80,000. 1bs 10-
‘Maxi

3306'
six holes.
20 sand,
mum’ treacing pressure
jection race 26 bblslmin.

|
!
I
]
f

|
I3

-oaus.nistxicx~ﬂanagex.

DATE -.LZ.L_ZL

X ~ (This space fo7 Faderal of State office uae)
'"A»nov:o oy
"‘CONDIYIONS [ 3] APPROVAL; IF ANY:;

— TiTLE —— il

c7

*Bes Instruciions on Revirse $1de

- DATE _ > 0o W

!

B

Bt Sy, o

o, 8




tarm Y334 ) ’ ' ‘M'ynm A;;pfwci:,
Dec. 1973 ) Mudge; Bureay ng -1,
» ' UNITED S‘T/‘.TVES, 5. Lease T , T
i , o DEPARTMENT oF THE INTERIOR N 03358 -
: . GEOLOGICAL SURvey 6. IFINDIA, A’u.o‘rrssonjmsemms
SUNDRY ‘NOTICES»AND REPORTS' ON WELLS 7 UN'T'AGREEMEM,N"M@_. . .
(Do not yse this form (o; prorosal; 20 drilt o to deepen or Plug back to o different NEBU A ,rmtq. NQ. 1,- Sec, 929 jil
. reservolr, Use Form 9-331-¢ orr such Proposaly) -8, FARM OR LEASE NAME .. 3 s o
o 'ﬁNo‘r;he’as_t_;Bl_éArf(‘n Urit L ‘ !
: | % WeltNo” L T R ¥
A
0 i
Loy E .
CE: 9901 '/ ‘
o i OD. INTERVAL.:
4 § PTH;
L 15. CHECK APPROPRIATE Box 0 1
R PORY, ORr OTHER D
REQUEST FOR APPROVAL T0: -
TEST WATER syt OFF [ 0 '
FRACTURE TREAT L] 0
SHOOT o AC!DIzE | %] 8] SLry ok ,
UPAIR werr | 0 SIS O nutyipro i
U\‘,LOR ‘ALTER CASING & IR change o4’ Form ’9-330,)1. AN b '
MULTIPLE compiere ) 0 A S N F
CHANGE Zzongs 0o 01 R PP - L
ABANDON » ED ter aoi 01 o R R -
{other) . Subsequent of water encroag ment . a N Tt ,
. 3 . .h “ s ‘L S’“q"" . ; . ~ ; " N N -'- E: u ;‘ vl ;‘i
S & 2 "DESCRIBE FROPOSED R COMPLETED OPERATIONS (Cleatty State al pertinent details, ang 8Ive. pertingny dates, s f :
: ) in'cluding es!imaked_ date qfvstartinf ANy proposed work: lwaeH,is directiona!ly drifled, give Subsurface locations and oy
Measured ang true vertica) depths for all markers and zoneag Pertinent tg this work.ys T A L S
. . : ' B Sl r
S R R e i . s ‘;7,“' L i ’ SRR e [ . . BEP .:' -:"‘ ; i ’
- 7-13-80 3630 PBTD, Pulled 2<3/8_'f t_ubing,‘ Ran Gamng Ray and, Neutrqn Logs .- Set I
o Ret'i‘ieva‘ma't'ic Packer a¢ 3496, Well made water thrg- tubing’ Taw i ii
: [+ IR = H
G T IR RS S SRR LI i1 '
7-15-80 3630f PB’I‘D,"?,; Rese‘t_‘pa.gk;er at ‘3439', Well making water .thrui‘tq])ihgua,nd‘ ‘ ,‘
o »beti,-.'eé'ﬁf‘ tubing ang 4 1/2m €Sg. - Reset ’pa‘cker‘at 3.'_39_:'3_;. b We:l‘.].‘nb_ip}cuin‘g water fi
thra tubing, Dry 8as betwsen tubing anq 4 1/2v csg. “Set ‘c_,eme‘n'l_:,'tjeta'in‘er‘ J
at 3409r, 7 . ) CoEEw sl Es T !
D el ; e : i ’~ : E o & . - -f: f* s ~. ; ’ i
: 7-16-80. +3630" PBTD, Set Relrievamatic at 34057, Pressureqd Up to 2000 PSIL,. held ok, !;'
t A . [ D AN < ’ . ;
.‘ - S R 2 . ‘C_ '.v: " - ; '._.‘ ;5(?,;,‘ L ‘:
- 7-17-80 3630 PBTD, Raran Jog Jrs. 2 3/gn $.74 J-s55 EUE ;qbing; 3356‘ landeqd a¢ o
- 3366’ » ST ‘ oy Foioo A° 35,5 SRR
- Subsyrface s, Manu, and 1yge NN—»\_\N\_.N;&L«_ Set @:L .- "- o : ;
NI - Co ’ ! IR I A g
+hegeby ¢ regoin IS true and correcy : R T T O & b
‘ 4 \ Distriet Yanagep,i, ‘ i , '
: ‘ - - ‘ ‘ . {This space 1o, Fedaral or State oHfice Uye) : - . : k
'yiepkoveﬁti:ér?f_‘;..._!;._.g"',uv__wv i L Tiree .. DArE ;N-f . il - j
CoNaiTions OF APPROVAL ] ANY; ‘ o SR AL ;
- . . ?4 4 : ) : o . N
, H *See Instructions °N Reverse Sidq i ! <
b TR




BrLackwoop & NicHoLs Co., Lb,
P. 0, BOX 1237
/DURANGO, COLORADO 8130,
2 —_—
ifﬁ : (303) 247.6758

riilihgkﬂepért'~ Pictured Cliffs

Northeast Blanco Unit Well No. 204 'LOCATION: ~839* F/SL - 990" /L
; : : - Sec. 1-T3IN-R7y A o
' San Juanp County, Ney Mexico
Elevation: 4544 GL

0', sand, Nippledfgp! tested 5 5/g" ,
mifnutes; held 0.x. Spﬁdded,12%” hole at’IO:QO’A.M.,;B—Sé
2 Jts 9:5/8" 36 004 H-40"castng; 204¢ set at 217',
150 sacks cléSsﬂB;cemént'With71/4# £lo
Plug down 4:00°P.y. 8-8-79

‘casing to 800 psy for thirey

79. ' Ran
» Cemented with
cele per sack and 27 CaCl

B e A R

3 cement circulated, 1/4° ac 2177, 2
8-10-79 1930 sana, 3740 € 721%, 1° @ 1242, 20 @ 14891
"’9;11;79'2572-;'sana. 1%° at 23071, 3

- 8-12-79 '3128") sang. _Mud*ac;~io.6#,‘vis; 43,

- 8-13-79 3600", ‘shate. Mud wt: 10.64, vis. 40, 1% at 3128, 10 4, 3600,

T Laying down 34" drill”pipe. o “ ~

. 814-79 3680" 1, shale. " Mud ue, 10.60"vig, 48,

RN K-55. casing; 3675" set at 3686, 7. ‘

with 265 sacks Howco ‘Lite ement with 1 4w'110Lele'pet_38Ck, followed
fﬁﬁwifhj222;:acksf50—bu Pozmix with 2y gel and 1/4p

- Plug dos

Ran 113 jes 44" 16. 504
F;qat;gqllgtkgt 3635°';

| Mébed‘DrakengllxSerViceg r1g on location. and
- rigge ; up 2 3/8"‘£Ubing with 3 7/8"bi¢, Cleaned out to
7,'3§§Q’.‘»Te3téd 41" casing to 3400 pst fOr“thlrty'mInutes,'held oK.
ot ted 00 | 0% : cid. Ran Gamma Ray,Corre1ac1on,andf o
ICement~Boﬂdllpgs. Perforated tyo holes.per*fdot Per interval; 3404,
3412’;»3420‘; 3428, 34421, 3498',_3518', 3530°', 3538', 3548°" 3574
; 98"~ twénty~four’hole§. Preparting to fracture, : ' ,
"8—19f79j3680'1TD;ﬁ3650"PBTp. Mini-Max I fractured with 48 048 gallons gelleq
I }waggr,j*75.OQQI;Q§M10320 sand.  Maximiim treating'pressureVZOOOﬁPSI}
‘” 7;5§§§§3§§;;§3§1&§‘§“:”:”" ; SI;~Averagej1njection'rate,28Lbbls/m1n.
"*Dfoﬁﬁéa'tén“HCI ball sealers, ‘Final shut-in pressure 650 PSI.
i "how 'cleaning yp, .. - N i

8-20-75" 3640" “pa1p,

‘J§61ﬁg?idxhole with Eubiﬁg, cleaning out,
8-21-79 3640 Parp.
s i e

8-22-79 35, PBTD, Cleaned out to 36401, pay 119 Jts 2 3/8% 4,70 555 gy
: R {n 3 3569" landed at 3s580°', Seating nipple at 3550'.  Released rig
PM, 8-21-70; . ,

iCIeaning out, ﬁreparing to-land 2 3/§" tdBiﬁg.

‘

38 14

o
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-o l’il tv'll‘ Il(ll\'lc
—
DISTRlDUTION i
o NEW Ml:XICO OIL CONSCRVATION COMMISSION Porm Cajo4
REQUEST FOR ALLOWA BLE Superaedes o C-lOc ond C.)
NO Etlective 1+1-8%

e —1_ |- AUTHORIZATION TO ?RiiN‘s?foi“z“fb’tL AND NATURAL GAs

LANo -AKD OFFicE

INANSFORTER

I GAS

! OPERATOR:

——
PRORA'I’ION OFI'ICE

‘Operalor R s o
ST R g S . ‘

L Blackwood & Nichols At Ltd'.
Addnn < 8 CO

" P.0 1237, Durango, Colorado 813
we&smr Mmg {(:mbuk ploper box) ura ota

i New We!} : chmqo in Tmnaponer olr

Recompleijon : D on . Dry Gas
Change 1n OwneuhlpD : Cusinghesd Gas ) Condsnsais

Other {Pl}bu explain)

l{ ch-nge oI oWnership give nnme

-WW,-W":W&; R o

w..._........—-s.‘_.‘_ Lo o 3
i
; .
r———

.

*: v nddreu of previous owner.
L, PESCRICTION OF WELL AND Lrask L »
; B 1 Le'u Nome Well No. ! Pool Nome,” Inc.uqu Formlloh . 1Kind of Leass . Lease No.
, Northeast Blanco Unit [ 204 ISouth Los Pinos pg ‘ ls"'"' Federal or Fes Fee
§ Unit Lettss M i 830 Fesl From Tnd% Line and 9% e L Fest £ tom ’a‘no vlest:
‘é, ;.M'—’-"-‘* &8 Secifon 1] _Township 31N' ___Ranga 7W: _ NMPM, San Juan County
lll DES)GVATION OP TRAI\SPORTER OF oiL, ILAND NA'I‘URAL G‘AS , ‘
L I Nore of Avthorized Transporter ¢l O1] g or Condennou D Addrou fct—ue addren 16 whlch approved copy of tlu'c form isto be u»u
i3 Inland Cotporation - TR L L 0x. __Ps ‘ 2§ s
.\cn-e of Authérizad Tranarorter of Catinghead Ge Goo ) or biy Gas xx : (Give address fow icA a [ orm iz fo be unl(
I El Paso: Natural Gag Company = ’P 0. Box 990 _Farminoton. Wou Hexico_ 8740
it well muc“ ol or liquids, (JUnfi T TSee, L 7 HEETNE it actually connecisd? C When T
lvs IiEion of tarka, L " ! " : _l ‘No _'
I this peoduétion fe commlnzied with that from any other lease or poof, give commingling order nuimber: i
IV 1 D : L , —— -
Con PLE'"ON ATA on lela : Gas We)j . :Now Well :Workbvnr "'Deepen "Pluq Bock :Samc Rea'y, .' Diil, Rest
Deo:gnate Type of Comolehon ~{X) Ty X ' . roo b ]
H L 1 s 1 1 - bl
H Date Spuddod {Date Compl, Reday‘ o Ptod. © ] Total l‘)éplh . ; F’.B.’T.D.
f L 8879 ] 8-21-79 . 3680 4 _3640" -
1 [E:lovouon- (DF RKB, RT; GR. ete,j. | Nome of Produclnq Fotmallon i l Top RN Gas Pay ol ‘Tublng Depin :
.. . S N + '
. 346" G L Fruitlgnd ~ P.C, 404" . 3580
:f Pcr!otouogl : 6 L : . 4 i Depth Casing Shoe
L [ 3404' ~ 3593' 'I‘wenty—four holes S EC 3686
l‘. ' TUBING, CASING, AND'CEMENTING RECORD
i HOLE SIZE mswo & TUBING §)zE | DEPTH SET | SACKS CEMENT
. L 12A1/4_", [ETPSR L Q (LR" 1 " Q131 S DRRRREEL B o s IR
I
i
N







Form §-33l Form Approved.

Dec. 1971 . Budnct Bureav Mo, 42-R1424 .
- WITED STATES - 5 LEASE
DEPARTMENT OF THE INTERIOR | MM 03358 L
GEOLOGICAL SURVEY _ 6. IF INDIAN, ALLOTTE€ OR TRIBE NAME
SUNDRY NOTICES AND REPORTS ON WELLS 7-“N'”‘GREEME“W"MEN o
(Do not use this torm for proposals to drill &r to deepen or plug dack to a different NEBU Agmt 1 No, 2 Sec. "929
uurvolr Use Form 9-331-C for'such proposa s) 8. FARM OR LEASE NAME : A
‘ : S ) : Northeast: Blarco Unit
i. oil gas A .
Cwen O e other 9. WELL NO. N ,
2, NAME OF OPERATOR 205 l
Blackuood & Nichols Co., Ltd. 1 10. F'ELOORW'LOCATNAME :
3. ADDRESS OF OPERATOR e _ﬁcuth_LQs_Eian__Enuulansl._P.- C i
: B, 0. Raw 1227 Nuvanss. Og, 81301 11 8FQ TR MO8 8K AND 5 By ‘
- -\ e " AREA _'
4. ;:)'(;CT)ION OF WELL (REPORT LOCATION CLFARLY. See space 17. P 10 31N 7W “ i S
AT SURFACE: 1180' F/SL - 925' F/EL 12. COUNTY OR PARISH| 13. STATE -
AT.TOP PRODO. INTERVAL Same : San Juan = New' Mexico
| AT TOTAL DEPTH i S’ame . P ‘ 14 API NO. e
' 18. CHECK APPROFRIATE BOX TO INDICATE NATURE OF NOTICE, v 30-045- 23601 LS
REPORT, OR OTHER DATA . 15 ELEVATIONS' (SHOW Df, KDB AND WD)
- o 6560". GL Loy |
REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: LTI
TEST WATER SHUT-OFr [ ] e &5 ;o
FRACTURE TREAT O O ¢
SHOOT OR ACIDIZE 0 0 SRR
REPAIR WELL | ] 3 (NOTE: Repart resultsof mulhple cotﬁbl
PULL: OR ALTER CASING ~* {] il change on Form 9-330) iy
MULTIPLE COMPLETE = [} (] = » DosE e
CHANGE . ZONES ] 0 . soeT ;
L ABANDON * 0 1 - JUREE -SRI
(other) Subsequent report for water encroachment . A ;'-. ".
17. DESCRIBF PROPOSED OR COMPLETED OPERATIONS (Cieariy state all pertment detalls, and give pedlnent dates,’
-including estimated date of starting’ any proposed work. If well is directionally drilled, give subsurface locahons and
. measured and true vertical depths for all markers and zones pertlnenl to this work.)* . ;
: 7 18-80 _3620' PBTD Pulled 2. 3/8" tubing, ran Gamma Ray and Neutron Ibgs. ‘Set
- cement retalner at 3430' . Tested 4 1/2" csgL to 3000 PSI for 10 minutes,
held OK. Perforated 3350' = 3362' with 11 holes. | Versagel fractured
i ~with 300 gals. 15% HCL acid and 28, 6140 gals.. water, 303 000 1bs
sy I “ sand, Maximum pressure 2700 PST, average teating pressure 2200 PSI
e e ‘ average injection rate 15 bbls/min. -: SRR
~7-20-80 3620° *‘PB D“ Reran 107 jrs. 2 318" 7&./” J55- ‘ﬁ‘ﬁ’fﬁ&i‘ﬁg;'»seéf at 33391,
SodntL R
s
v ‘ ' o T
: ‘District Managesm.; S
. o Porba sl Ve S ST ,.:(fﬁis":s_p’a\éc for Federal or State office use) ) A R -
APPROVED BY, - . “TiTe s pATE _ I -
,cONomous \OF APPROVAL, IF ANY: " ‘ i ) N A
AEn VR Y e . : Lk :
Lot . . e .-. - é
od v B o o *See Instructions on Reverse Side
; T R : 7
a'f‘ ! f ¢ i
a‘ /1) i
5

-

Y
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‘BEFORE EXAMINER o STAMETS
OIL CONSERVATION piyisioy

XHIBITNO, _\3

CASE NO, ~—Togz |

Submltted by
Hearlng Date

LY




)
;:o. »r i.n!n l:tIIVID 51 ‘. ) 4 l Form €108 ot }
. _ONMTAIBUTION ‘ P ) Revised 1-)-8%
[NTA TR I NEW MEXICO OJL-CONSERVATION COMMISSION e ;‘::"B TRtk )
e / \‘IELL COMPLETION OR RECOMPLETION REPORT AND LOG .
i 3.0 ) Z 8, 51010 O & Cas Leass No,
AND OFFICE t.

4
i TYOR OF WELL Uall Agreemeni Name
]

[ 11N oA D
e wEil welL oy (21 1] :
TYPE OF COMPLETIDN - S ). Fam t;»r‘l.m- Name
:l:l:ll.‘m . ::;;D » onn-D :::7.: D :u-:a LJ sInER L : Yeger
Vool Operaiot 9. Well No.
lPa]metj{ 011 € Gas Company v 3 IR ‘
ddse [ o 3 R
S bt L g | indes’ignated  PESG Los Pine:
© 3 P..0, Box 2564, 81 11ings, Montana, 59103 = 3 ,
. ;. ¢ Locotion of Well ) : i
P AxYYRR N tonﬁp 800 FEET PAGM THE ._SS:J_t_Il__._ LW AMD . '850 vin rROM \\\
é ' ueSt l;lil By SIC. 3 . ﬁr. 31N : N, 7“ I \\\\\\\ ’\\ San' Juan \\\\\\\\
£ Do19 Spudd-d 16, Date T.D.‘ Reached 12, Dmo Compl. (Reody to Prod.) |18, Elovaﬂom {DF. RKB. RT, CR etc.)] 19, Elev. Cn:hlnqheod . |
8/2/71. 8/11/77 10/2&/77 N ‘ o | :
Tolol Depth 21, Plug Bocd T.D. . o ja22, Mu.\uplt Compl How 23, lnlzrvu.h s Roiaoy Tool. ; Cable Too]' . . 1
3669 - 36k7 M two Pt SRNE | e

Ploducl.hq ,lnlc-rvu.l(a), ol ‘thss complesion - Top, Botlom, Name ] 25, Was Dlrocuomu Survcy

i Sictured Cliffs - 3361-3391 e ' e
i i uitland: 3155-65, 3182-3209, 3219- 27. 3233-39, 32165 51 -3258-63,3267-71, 3275 95 “No

)

 Typ4 Electilc ond Oiher Logs Fun T 27, Was Weil Cored
-chlumberger = No open hole 1095 run - ran CBL-GR & 10T thru casmg No

Tur CASING RECORD [Repars ofl shinst sel In ...m

cLsmc-siz‘E ' k wElr.m._La./r*r.‘ - DEPTHSET HOLE s,lg: ) c:usn'rmc at»:conp Aﬁounv PUL’.Ik.‘E.DA
g 5/8" - 15 737' 13 3/?-0" ‘ 250" %5acks
By ERSLLEDEE B - 20F 36521 8 3/4" ; 700 sacks:
Ly : , ‘ “LINER'RECORD - : 30, © “TUBING RECORD
LOSIXE ‘YOP "BOTTOM SACKS CEMENT SCREEN SIZE . DEPTH SET L PACKER SET .
_ None T B B 127378 3513 331-81 Model"D' .
y : v . 13t « 3232 none
: p,dmtaw Rocord (lmmt sire ond number) 32, ACID, SHOT, FRACTURE, CEMENT SCUEEZE, ETC,
3361-3391 - 3233-39 : DEFTH INTERVAL . AMOUNT AND KIND MATERIAL USED {
3155-65 . '3245-81 - - . oo oL 3361-3391 1000 qals. 15% MR-1 R
3182-3209 3258-63 (1 shot/foot) 3361-3391 52,700 gals gel led wtr; llS 560710~ !
3219-27 - 3275-95. . o i
| 3267-71 §
, PRODUCTION _ - .
¢ First Production - Producllon lehod {Flowu:g, ‘nl ln/t, pumping - Sizre and 1ype pump) wel) Stotus (Prod. or Shutein) §
i o Flowung s'=% , !
® of Test Hmi- ’r-md - ' cm\. Su. ‘ Rﬁ';'z;:ﬁ ou Boi, /q‘c‘ﬁ??‘ \uam.. Bbl Gos O} Ralle
e o : I Lstadiad ey 4 _‘\j iV ,._ : L
T T ke |°7’ A R i
[ Dispontiion of Gas (2 Sold, sred for fuel, vcruul ete.). - ‘ 9 g e8! Wiinessed By
- __Mill-be sold RGN W g Q\\'\ 3 | _
;') Liri ol Atlachoents . ool ak i PRiai . - ‘ \0 \‘ \" “:\. ”’ ) . : v;
: f] Acn&y ccul]y the the (n!omoaon slown on bolh ude: of TS !ar-: is trie ond comrk\\wlhc dest of my lnowlcdge and bedief ‘5\ l
e, Bkt D Bollndze PR
( sn-urn . A‘ « O’l\ ’A TiITLE Drl I ] tnq supt LJ ] . DAYE 12/2/77

Ty ] .




T Mt < o i |

T et i o .

- HearingDate___1a\wo\gn |

BEFORE EXAMINER STAMETS. ,
OIL CONSERVATION DIVISION

| QupuadtEXHIBIT NG, 1
'CASE NO.__=ogn

~ Submitted b‘,'-a’-"aﬂﬁék.msd._;_




<
: . T R N
[ w0 0r cghits accsven LT T rem Gelos -
i _oisfrisurion - : Ravissd 1-1.65
bl " NEW MEXICO OIL-CONSERVATION COMMISSION e :f:"ﬁ-'{m e X
S IWELL COMPLETION OR RECOMPLETION REPORT AND L.OG!E - .
U.5,G.S, o ) . S. Swata Ol & Gas Leaae HNo.
‘ {LAND OF FiCE ‘ ~ - T
. ‘jéortumron : o : : ’\ \\W
= - - \\\S\\\

' c TYPK OF WELL = . Unit )qnanonl Name
o L eas 3 - ,
é“ e . welL wLLL bnvD oTNER “
PR VIS OF ZovempLgriny s : R ek S - i 8. Farmior Loose Name
i wewt woRK sLuS o )
Z wELL OVER D buqu ll:n :Ix'!'vn.[] OYMER - ,Yager
i Nameso! Gperaior 9. Well No. ] :
i ;
Palmer 011 § Gas Company No. & . |

10, Fleld and Pool, or Wildcatl

l Address n(Op«atoc H
lﬂgdesignated, PC & S, .

P. 0. Box 2564 BHHngs, Mohtana 59103

c Losation of Wall

MIY LETTCR E Locareo 1450 PEEY FROM THE ____.N ine ano o 022 weet yagu \ \

‘-z B umeoesee. 10 .m.' 3IN  mce. W s \\\\\\\ \\\\\\\ e Juda k\\\\\\\\\ - ’ | ‘ B

15, Date Spudded 16, Date T.D. Reached | 17, Data Campl (Ready to Prod.) | 18, Elevations (DF, RKB, RT, GR, etc.}{ 19. Elev. Cashinghead
[T i : ! s N : A ; "
L 12/16/78 - 1/15/78 |- 2/21/78 . ~ 6601 GL, 6612 K8 ,
’.zo Total Depth o zn. p.uq Back T.D. 22. it Multsple Compl., How 23, gaflet:dxls ' Ho!n:y Tools y Cadle Toch
o : Many - il )' l
3603' . - 3599 . two ——» 70-TD i
'fz‘ Ptoducl.nq laterval(s), ol this comphuon -~ Top, Boltom, Nnme 25. w—;; Ditectional Sucvey
Made

3197-3276 - Friitland -

'~ 3350~3517. - Pictured CHffs . no
k zs Type Electeic end Other Logs RS‘?‘ s ., . 27. Was Well Cored
~ Schlumberger - FDC/CNL-GR ~ , o , : no ,
28, C o ' CASING RECORD (Report ol airlngs s la wsll} , ,
"CASING SIZE - | Weil, “LB/FY. | o DEATH SET HOLE $11€ CEMENTING RSCORD 1 AwouNT PULLED ‘
B-5/8" . - R LYE - 220! lZf-l/h"' 250 sx ;
5 g=1/2% LY A ~3602° : 7-7/8" 200 sx
29, & » "LINER RECORD -~ R ~ 30. . TUBING RECORD i |
3 s1Z2E CUTOP. ROTTOM SACKS CEMENT screen .} size | oEPTH sEY PACKER SET ;
i f ‘ ‘ ] 2-3/87 3310! 1 3310' ° f;
. | 3157
3]. Podo:allon Rocotd {Interval, si2e ond number) : 32, ACID, SHOT; FRACTURE, CEMENT SQUEEZE, EYC..
LiPictured Cliffs: 3‘695, 3500, 3503, 3515, 35'7 DEPTH INTERVAL AMOUNT ANO KINO MATERIAL USEQ
b Pictured Cllffs‘ 33507, 3352 3355, 3365 3367, 3517-3382" | 500 _gal. 15% HCLs: foam frac | ;
- 3382, wmo bbls 70% foam & 120.000¢ 10/24 !
Frult!'arid': 3197-320’1 3208*26 -3232-48, 3262 76 1 1826 MMCF Nitrogen o
S shot/foot) ' 1 3197~ 3226 Natural , R R
, B, - “PRODUCTION - . .
#70 IDate First Production: SAEI Produciion ﬂe_!}wd (Flwm‘, gas lift, pumping — Sizé and type yump) B Well Stotus’ {Prod. OfShu.l-m) :
shyt” In o I flowing : ‘shut -In ,
fomd‘r.u ;g Hn_\;- ;nudj "] Choke Size ?-'.‘;‘3"5.523 Oll — Bbl.: Gus - MCF w;:or_abz. '] Gas—~o0tt Ratto
%rl‘ig Cvllné'Pltum ﬁg!:ul:\;d 24- Oll = Bb! Gas « MCF i  Water — Bbl., -] O} Gravily — AP (Co’n.)
L-SLTP 1478  lER-ST( ‘ --—~—>[ l l il e ,
34, Disgosiilon ol Gas (SolJ- uzed for ud. vented, etc.) . o Tesl Wilnaased By
S to be sold Joe Elledge
35, List of Aliachmenta —

36, l Aerady «u{ly et Mc ln!amwu‘an c.\om on bolh :h!u ol IM: fom is true and complete 10 1he best of my knouledge and belief

fITLE Petl'o‘eum Eng“neef’ “ OATE 3/28/78

LN
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!"

UNIT%

2D STATES -

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

 BUBMIT IN DUP(JCA.)-

teverie aide)

(Szeotberla-
stnistions on

Budge!

Form spprov

red,
ureay No, 42-R358.8,

"5 LRaAE GIAIGNAVION AND BTLIAL WO,

NM-28749

WELL COMPLETION OR RECOMPLETION REPORT AND LOG*

8. 17 INODUAN, ALLOTTER OR& TALlRL NAMPE

P. 0. Box 2564, Billings, Montana 59103 - .

TRPE P WE - Do
Ll O‘t‘;u« L :‘:su. : o:r D om“ 1. ult SAOEEMENT uuu ERR
L3 '!"!!’! [al4 ‘.'.‘!.“'..‘;"!..."'!‘!c}.'. C o T " . s : BN
“NEW WORX “£—1. pete. “pLo | per. | o ‘ o
; WELL ovER £N 'uc: m:a'u.D Other 8. PARM OB Vu:u: NAMY -
TETNINE oF oFEmiton : : Federal -
Palmer 0il & Gas Compdny 9. WELL Ko,
8. ADDRLSS OF OPERATOR -~ — - —— —~ - NO 3

A NN

At surface t
V 1850 FNL,
" top prod. faterval réported below

At total depth  Same

- same

"T4. LOCATION OF WKLL {Report localm clearly and in accordance swith any 8tlate requirements)®

1640" FEL -

20 ¥FIELD AFD root, O wn.nc;:

Undesignated PC and S. Los

’—;14. PXRMUIT NO.

BorEY
" ox 2352
SW:';NE:'; Sec. '0 ~31IN- 7\4
DATE 188GED 1ﬁoc'«u o8 15 5T

’ujuan

New Mexico

. DATS 3r0DORD

18. DATZ T.D. REACHRD

1'&'.: mﬁ COMPL. (Ready to prod.)

18. ELXPATIONS (nr, REB,

RY, GE, TTC.)*

19. XLEY, CABINGHEAD

3/27/78 L/4/78 5/13/78 6539 GL, 3550 KB
. TOTAL DRFTH, D & YD . FLUZ, BACK 7D, WD & TVD l 2. B HCLTPLE COMTL, 23 INTEATILY FoTanT TO0L8 CiBLE TOOLS
_ 3630' 3585 “two ‘ S 0-7TD |
WAME (4D AFD TYD)*® ; : 25, Wad DIRECTIONIL

. P!«JDUC"‘Q IKT‘IYAL(Q) or. THIS COMPLETION-—TOP, Bom)(.
3325-3522 - Pictured Cliffs
'3106-3264 - Frultland

AURTEY MADE

no

. TYPK RLECTRIC AXD OTHIR LaGcy RUN
no open hole logs were run

‘[ 27. wis wiLL CORED

no "

" GASING RECORD (Report ol atringe 1ot in well)

PC ‘3325 3326, 3328 3332, 33‘6’# 335|
3#83. 3486,-3516,- 3522 -(1- shot- each)

Fr - 3106-20, 3!30 36, 3150-90, 3198-3214,
- 3228-36, 3252 56, 3260-64 (I sh/ft)

CASINOG AlZE wxlc;nr. La/re. DXPTH 8ET (x9) HOLY sizg i CEMENTING xr.coio o AXOUXT POULLED '
. 8-5/8" 244 252" KB | o d2-1/4t -l - 225 sx o g
5-1/2" V44 3630 7-1/8" 350 sx
39, LINER RECORD ~ R . ] 3. “TUBING RECORD .
[ 1843 0P (MD) 20TTOK (MD) SACKS CEMENT?Y 8CREEN (MD) size DEPTH BET (MD) PACKER BET (MD}
' 2-3/8" | 3300°'.
‘ A 3209
W PIIYOIA’IIOH llCOI.D (Intervol, ‘-ll Gﬂd nuﬂer 2. ) AClD, SHOT, FRACTURE, CEMENT SQUEEZE ETGC

DXFTH INTEAVAL (MD)

AMOUNT 'AND XINO OF )‘AT!EUL DGID

*‘3325,3511“_unLaa1'152 HC1.

Foam

fraced w/120, OOC

107210 sd, 1,336,500 scfNy;

310 Mtﬁﬁ.&tn&nt

PRODUC‘N( N T

81GNED

hert R rBa__ll;mh:m:

830 . . .
DATE YIRE? PRODUCTION - l rlenocﬂo% MEITROD (Flowing, gas Tll, pumping—else cnd typc of. pump) - Wll’.ib 'A.}‘AJTUI (Produd-a or-
~shut In : f OW'NQ ; . ShUt -fn_ 'i »5‘
DATE OF TIAT WODRE TEATED CHOKS SitX ;:g:'x;.‘n)ono ou.~nr... . GAZ—MCr. WATER——3AL. QAROTL R3TIO e

. 5/I3/78 "3 hrs g | T | " |Fr 78 PC as RS
Fﬁw. cutao PREGRUAL | CALCULATED oft~—18L, ou—-— cr TWATER—BBL., OIL QRAYITT-AF( (CORR.) %
; 24-10v» RiTE o g . REPE : 4
g FCP 599 P | - i
u nuroamox oF di¥ (4014, waed /or}nei—omud '1r8) ZTEAT WITNEASED BY
: . to be sold Joe El'ledgé'
33. ult or Arncnnutu : b} ’
' Lrsar .
3.1 lcrcSy etrtf?: lhu the Ioruoin: and ltuehod lnformation Js complete 20d correct a» determiced from all unlhble recordu .
Vc\,k A ﬂ h \\(1.\\ w_  mme . Production Sup't . DATE 5/30/78

T ¥(See !nshuchclond Spaces for Additional Data on Revergfide) ‘

o\ D
6%

N
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P 2 , OIL CONSERVATION DIVISTON
4 STATE LAND OFFICE BLDG.
g 3 SANTA FE, NEW MEXICO
P 12 November 1980
{ 4 I
5 " EXAMINER HEARING
‘ 5
i B e T
i 6 : )
IN THE MATTER OF; )
7 , o - :
, Agp;icatidp'Of”ﬁiackdedﬁg~Ni¢hgls }
8 mepé@y,[Ltd., fonﬁdesignatipnfbf a ) CASE
S tight” formation, San Juan and Rio ) 7087
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, o : State Land Office Bldg., - o
L ‘ ‘Santa Fe, New Mexico 37501 -
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MR. STAMETS, We'll call next Case 7087.

MR. PA?IﬂLA:

Application of Blackwood
and*ﬁiﬁhﬁls'ébmpany,:Ltd;,‘féy'deSignaEion‘of a tight féfﬁéff’n,
;Sén Juan anQ Rio Arriba Counties, New Mexico.
o MR. CARR: Mr{ Examfner, I am William
with*theilaw firm of Caﬁpbell and ElaCk;fSanta Fe,

New Mexico, appearing on behalf of the applican

t, Blackwoog
énd“ﬁibhbls~00mpany,

Limited,

I have one witness,

Charles Blackwood,
and wduld réqueét‘thaf‘since'Mr. B teétifiediin~the )
previous_case,

CHARLES P, BLACKWOOD
being called as

N NS o 1 s

a witness and‘héiﬁg;breVibusly‘SWOrn,upohiﬁisr
ogih;iféSEified’as follows, to-wit;

DIRECT EXAMINATION
BY MR. CARR:

£ *
FY :
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14

15
16

17

o
19
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A We are‘seekfhg ﬁhat the area of the

 Northeéast Blanco Unit be designated a tight reservoir for the

Fruitland formatich under the category 107 of the NGPA.

Q. 'Have you prepared certain exhibits for

_intréduction in this cage?

A Yes, I have.
) Have each of these exhibits previously

been Submittéd to the USGS and to the 0il Conservation Di&isic
With’a statemeﬁt of the meaning and purpose ‘of each exhibit?
A Yeé, they have.

'Q' : Will’you‘pleése refer to what haé‘béén-'

| marked for identification as Applicant's Exhibit Number One

and review this for the Examiner?

A ’ This is a.mé§~6f the area of the Northea

. Blanco Unit and some adjacent areas to the -~ surrounding,

which shows all wells currehtly’producing from the Fruitland

. formation. It also shows the location of a well which was
drill stem tested and in situ permeability calcdiations*made\;
ffrbmJthe'pressures‘cbllectéa from the drill stem test, It

‘also shows the producing Mesaverde wells in the area, but not

colored. It also shows the boundary of *he Northeast Blanco
Unit, which is the precise area of our application.

0 Will you please refer to what has been

" marked for identitication as Exhibit A and review the informa-




B (TR TR

10
‘11

12
13
15

6
19

'éaféffablllty ‘and- the hlgh cost of producing the gas.
21 '

22
23
24

25
2%

" 27
28

“tion contained therein:forer.vStamets?

' sevezal tlght sandstone formatlons of the San Juan Ba31n New
" the southeast to’ notthWest and 40 mlles ide from the south~

in the San Juan Basin is 25 miles southeast of Aztéc, New

Mexico.

*Years'from thiS'basini‘“ThelmostfprOlific reservoirs are with-

‘in the Mesaverde group. The Frnitland formation has not been

“the Northeast Blanco Unit; a’ 33 ‘500 acre area, 1ocated on ‘the

| northeast flank of the San Juan Basin. The Northeast Blanco

West; also‘SeCtiOns 25 and 36 of Township 31 North, 8 West,

A Thls ic a- geographlcal and geological

descrlptlon of the formatlon. It was prepared as my testimony
and I will just read most of it into the record; summarizing
‘at‘variousuﬁiaces.

| Gecgraphical The'Fruitland is one of

Mexico. San Juan Basin is approximately 80 miles long from

west ‘to northeast The approx1mate center of the gas prcduct1

Natural gas has been produced for many

'produced over much of the San Juan ‘Basin- because of 1ow perme—

Blackwood and’ Nichols Co, Ltd,, operates

Uﬁitfis“located ih Townships 30 ana 31 North, Range 6 and 7

Sections 1, 12, 13, and 24, Township 30 North, Range 8 West.

A map of the Northeust Dlanco Unit is

pn

kR
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6
7
18
1
20

o
2 1
2

24

25.
26

28

in the basal portion of the Fruitland are sometimes inter-

Exhibit Two.

contains fluids at above formal pressures. The initial pres- |
vsurés encountered in the Fruitland are approximately 1500 to

1600 psig-at 3000 feet, while the original pressures in the
feet.
1978 'in the Northeast Blanco Unit area. The general character]-

istics observed when driiling, logging; and drill stem testing,

wereAthOSe of aﬂ&ery tight reservoir. The data collected

provided. That's the Exhibit One.
‘Geological. Fruitland formation is
upper’ Creétaceous age and consists primarily of coal and shale

with' some sandstone stringers. These stringers when located

tongued with the Pictured Cliffs formation below.
A general géologic section of the.San

Jusn Basin is included with this application. That's our

In the Northeast Blanco Unit area the
Frﬁifiénd‘formatiéﬁ'dips.génﬁiyfﬁo the southwest, T contains
coals, shale, and tight sandstones.

“The Fruitlghd}fbxmation_iﬁiﬁhis area

Mesaverde in ‘this areg‘ére'dhiy‘1460?to'1500jp3ig ét5€Q5O
* The ‘Fruitland formation has been

drilled through and logged in over 100 wells from 1950 to

t

indicated that gas was present in certain sandstone stringers

Ll
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A"w1th1n ‘the Frultland formatlon

The permeabllltles were 1ndxcated to be
so low, however, that only ‘one of more,than’IOO wells in the

ortheast Blanco Unit area attempted a'completioh‘iﬁ the

FrU1tland formation prlor to 1979. The*e&tremely 1owfperme—

ability 1nd1cated and the ]ow prlce allowed for ‘gas’ made»any
cOmpletion'attempttlnfeaslble because there was no ‘chatice thatl
it would be profltable B

The one well completed in the Fruitland

formatiOn in the Northeast ‘Blanco: Unlt prlor to 1979 was the

Howell 3“B. This‘wéll“was 1ocatedrln the southwest quarter
of Sectlon 3, Townshlp 30 North, Rangc 7 ‘West, Rlo Arrlba
County, ‘New Mex1co, and- produced approx1mate1y 59, 000 Mcf
-from the Frultland reserv01r and was abandonedixn'tho eaw1y,;

1950“3. “No ther attempt to produae gas from the FIUltlcuu

formation was made in the Northeast Blanco Unlt area until

1979.
One well weét*of’t%eéNOrtheast Blanoo

Unit area Was'drilled;aﬁd'completed by Phll]lps Petroleum

k.Company in the early 1950‘5. This well is loecated in the

northeast quarter of Sectlon 17, TOWnship 31 North, Range 7
West. The well produoed approximately 30 to 40 Mcf per day

oniinltial»completiong*and was declared noncommercial. This

1%
[

well has continued, however, to produce low volumes of gas
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10
11

12

13

T w140

17

18

o N

7 regulatlons A~ part of the pertJnent Wederal regulatlons‘

15
16 1 g ,
*’Mex1co 011 Conservatlon D1v1s10n of the Energy and Mlnerars

9

tion in this area 1f a hlgh enough prlce were establlshed to
mike these expensive low volume wells profitable.

Blackwood and NlchOlS Co. » Ltd., oper~
ates the Northeast Blanco Dnlt "We have taken all. necessary
brecautions to 1nsure that all fresh water zones e protected
and not adversely affected by our: ooeratljns Our procedures

have been in accord w1th all State and Federal rales and

are attached Exhlblt Three. They are pages 1 tﬁroﬁéh 5 of
supplement to the USGS NTL—6

“Pages c6, -7, and c- -8 of the New

Department are also attached That's our: Fxhiblt Four.
We belleve that compllance with these

rules and 1egu1atlons adequately protects and w;ll not ad-

bexng used; or expected to be used 1n the foreseeable future,

3

for" domestlc or agrlcultural water supplies.

Geologic and Englnetring Data. The
Frultland formatlon of the northeast flank of the San Juan
Basin is c0mposed primarlly of coal seams, shales, and tight

sandstcne Scrlngers. Thrs 1nformatlon has been determlned by

.

Lt




1 | » 10
2 hundreds of logs run on wells drilled in the last thirty

Ped el ; vears. Electric Yo&s, gamma ray neutrsan logs, sonic legs,

formation density logs, sidewall neutron légs, and many othex
types, have been énalysz and interpreted over the years to
show the coaleéams, éhales, andg tight»sandstones. These
1o§s:haVe indicatéd théf'natural gas and watér“(alﬁdétkfresh
9 enough to drihk) is preSeﬂt'Within the ‘void space of the
10 | Fruitland formation.
- H ' B >PresSure information ﬁas”been~6btéined
S V2 R several‘diffefent ways. A d#ill'sﬁém testkwasktaken on

13 Drlnoa IR S RIS T TR .
Vv? | = the Northeast Blanco ©Unit Wéll-NQQ‘33é12’dn October 24th, 1955}

R fThé-ErUiﬁland formafion was tested from a*éépih’bf 3035 feet

§ ; ,  ;f i:; ;fo;3éd$ feét; 'Thisfdrili'stem teétihé; been’ahalyZed éna cbm¥
_&7 p@tétions4haVé7beeﬁfﬁadévtp Shéw.thé“permeability"fb‘b%‘Q;Q67' %
higi vmiliidarcy:pef:fOOt«centiPOiSe Shhfhé aﬁeié§e,’”éhe highest .

19 fréébrded éhﬁt:in‘breséﬁre‘Wasilééé'péig.
Cav| L A copy'of the computerized data analyeis
21 | is attached, Exhibit Nurber Five: . B R LT B | Ly
s 1‘*i¢ f s T A cbp§‘5f°the iég.ph the ﬁbrtﬁéas£ B V
Tt A |
2%

Blanco Unit Well No. 33-12 is also included as a part of this
s application, Exhibit Number Six:

2% While ‘drilling over 100 deeper wells in’

the Northeast Blanco Unit area, additional pressure informatioh

wés‘bbtained. It is.nécessary@ﬁo réiBe>the mud weight‘to 11.5

N\
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‘to 12.5 pounds per gallon in order to control the pressure

' in thé Fruitland formation. Pressure which is found in the

" duction inﬁthe original permeaﬁilityq

~and that normal pressures at the deeper level are Stlll trapped

18" tnabhormally'high pressﬁres‘in‘thelEruitlanqnformatioh-Woﬁld;,

‘have to be extremely low.
"haVeﬂrecently'beeh;produced"fromfthe Frultland“formatron,

also prove low permeablllty IﬁformatiohVaboﬁt”eaeh'new v

’”shallow gas well in “the’ area of the Northeast Blanco Unlt and

‘et cetera;

11

Fruiflaﬁd_formation is abnormally high for the‘deptﬁfdrilled;
This abriormally High pressure may also be an indication of
low'porosityiand permeability.

A reduction‘ia“the original void space

of the Frnitland formation may have occurred to cause a re-

Another intérpretation could be that

this'formationgwas‘once'at'a deeperjlevel below‘the”SurfaCe«”
even - Lhough the Frultland formatlon is now found at shallower

depths. -

,lTheipermeabIIity'reQuirédftoitrapithe’”

Flow rates of wells in the area, wh1ch>

the adjacent wells 1s ~given below, along thh calculatlons of

stablllzed produotlon, product1on 1mprovement by stlmulatlon,

‘Stabilized production versus depth




R ——
f; 5 2 | geidclines. Biackwood and Nichols Co., Ltd., has drilled
.f; | ) ? five test holes in 1979, These five holes have resulted so
ﬁj. ‘:A “far in,th Ffﬁitlahd;pfoatoers,'two Fruitland-Pictured Cliffs
.:ﬁ { % commingled,wells; ahd one well whléh>has been ﬁnsucceesfully'
g .”7 | attempted in the'PictUred'ﬁliffsiaﬁd~Fruit1and. ,This unsuc-
; é 8 | ceSSfﬁllhéleihaS”been recompleted in ‘the Fruitland and is now
é § A9, testlng'ﬁas and water atlﬁoncommercial rates.
| , - w0 B S A listing 6f the five Northeast Blarco ;
~é; : - I}? . Unit wells; with complétion information, production ihformatloh,V “
.f% L ,}?4 et‘cetefa,if%lloﬁs. ‘The piéelineiﬁroauetion?figures are'ehowﬁ~:
E e q‘ij> Calculatlons to approx1mate ‘stabilized productlon rate agéinst
*;;) l ﬁ‘ﬂlsl ‘atmospherlc pressure have been 1nc1uded | |
j ,ﬁgf ' AV‘ ﬁ; o Two wells, the Nor%heast~ﬁi§hoo‘Uhi¥ : ,',“}% o S Q
- 17 ] Well 202 and 204 produce commlngled from the Frultland and ‘ | ;
;}igrv N ‘bfjsibePlctured Cllffs reservoxrs.: In order to allocate productlon ‘ ?f' o o "-g
719“;aby zone, 50’percent of‘the gas saies have been assigned to | ‘
20 ;each”zone. s : ; | S
:?I,l_” | | All the Northeast Blanco Unlt wells were g
b':: ‘stimulated prlor to productlon. The calculated product1v1ty ?
;;, 1mprovements ratio is 10 to ll.
25 MR;’STAMETSf Mr} élackWood, -
% a ) Yes. -
U | 27 o | : MR. STAMETS: -~ did use essentially
5§'~ :; fl }28-7 the identlcal process in making theqe calculations?
; ]

\
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just fine.

13
A Yes.

MR, STAMETS: It-would seem as though
fhéfé woﬁid'be~ﬁo né&essity in-éove;iﬁé all ofi£h65éra§éin;‘
but perhaps we sﬁouidpgb'to the back and let YOu‘~f |

| ‘A All right,
MR. STAMETS: -- snmmérizé what the re;
éﬁits 6f Eh6Se were.
| A I would lcvé’to.
MRi'STAMETS: And --
n  Let me just state --

MR.'STAME&S: - eVerYthing”that YOu'vé:
incigdgdinfﬁere,ﬁin ExHibit A, [is your statement and your
tésﬁiﬁbny. |
| A | 'Yes,‘fhét's right.

O MR, STAMETS: Okay.

A I'd be more than happy not to read the

“'Yest of this into®the record, satisfactory.

‘MR, STAMETS: I think that would be
A Okay. Let's just -- why don't we skip

right.

‘MR, STAMETS: I'm tickled to death,

A .‘bkay.
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24
25

'drill’stem,testéd aﬁd:prdaﬁced-bn7the‘northea5t‘flank‘of the

1952; completed at a total depth of 3025 feet in the Fruitland

12
1 13
R RIS 14

- abandoned. -

, ‘drilled in the Northeast BlancblUﬁit.- The Fruitland zone was
S | U & '

g ‘1ogged and evaluated in. each well and is not cons1dered to be

| were completed in the Mesaverde or Dakota reserv01rs,
“ 19 »
20
21! "Phllllps Petroleum*Company“ The welllprOGUCedwvery low volume
2| ’

26
27
28 -

14
For over thlrty years the Fruitland

formatlon ‘has been penetratea and logged and occa31onally

San-“Juan Basin, New Mexico.

' Only one well ‘had produced gas prlor ‘to

1979 from the Frultland formatlon w1th1n the area of- the Northt

east Blahéo*Unit. The Howell 3~B Well was drilled in March of

The well préduced a total of approximately 59,000 Mcf and was

' Since that time over 100 wells have been

cOmmer01allywproauct1ve;f All wells Arilled from 1953 to 1978

‘ One Frultland well was drllled and con-

pleted 1n 1952 to the west of the‘Northeast Blanco Unlt by

of gas (approx1mately 30 Mcf per aay) and was deelared to be

“noncommer01a1. ThlS well is. located in the northeast northeas+

of Section 17, Township 31 North, Range 7 West, Sanfsuah;
County, New Mexico.
This well has continued to produce for

over 25 years and was one of the main reasons that aaditional

b

LY
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15

24ﬁ shallow wells were drllled in 3978 by Palmer 0il and Gas to
3 the north of" the Northeast Blanco Unit.
szj The results of the Palmer 011 and Gas
76 wells whlch Were completed in the Fruitland were shown earller
7 in thlS report. Three of the 51x ‘shallow wells drilled by -
‘iéf%‘ Palmex 011 and Gas are. now produc1ng from the Fru1tland foxma-
:f ‘“;é , tlon Fruitland completLOn vas - attempted in the State No, 2’
§ -10 .Well but was unsuccessful because of too much water. .
g 1 Blackwood and NlchOlS Co., Lta.; attempted
g ‘?2: flve shallow Wellsvalong the northern boundary of the Northeast»
;jh Blanco Unlt in 1979 Two of these wells, the No. 202 and No.;
: gxie;' i ’:15 204, were completed as commercial wells in the Frui% 15ﬁd~and :

. ‘16’ Plctured Cllffs reserv01rs 1n1t1ally The other three wells

175 -were not completed successfully and produoed too: much water.

18 - ‘ In 1980 these three wells were reworked
19
20 ;

~and recompleted in the Frultland formatlon only. The'diffi—'f"

cultles in 1og 1nterpretatlon and- completlon techniques in-
- ; N

21 i

R 'cludang cementlng, perforatlng, and stlmulatlon for productlon,
= 22
o '

'ralsed the cost of these three wells signlflcantly above the

23

estimated costs.

“All five of’theSBlackWOOG‘and NichoIs'Co.

26 'ﬁtd., wells are now produolng from the Frultland formatlon.

277 one well the No. 201, is currently noncommer01al and the No.

203 well is borderline.
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~that natural gas occurs in the Fruitland foérmation in this
' extremely tijyht. The Fruitland formation has been bypassed
‘and Dakota reservoir becausgiof‘nohCOmmercial'egénoﬁics,

tight reservoir wilifenable‘gas to be produced“ﬁhiéhfﬁéﬁid -

flow rate to the atmbsbheré’bfTSevéralfwellszis 1istéd,

- per day..

16
éhe'difficulty‘inwanalyzin§ the logs
and the need to fécbmpléte thféé;Of five BlaéKWGoé and Nichols
Co., Ltd., wells, should also be considered. k

In cdhélﬁéién,‘it is well estébliSheBV
area. It is alsb"well“kndwn~t§at"the;Fiuiéiénd’formafioﬁ'is
WHileAdrilling ahd‘comﬁletihg‘fhe deeper Mesayétde‘reservdir

‘The“designétidb’Of the Frﬁitiénd~asﬂaA

otherwise be 1leéft in the ground as noncommercial.

The calcnlated non-stimulated stabilized

Nérﬁheéét*BiaﬁCQQWeil‘Number 261, lS”Mcf

Northeast Blanco Well Number 202, 40 Mcf

‘Northeast Blanco 203, 15 Mcf per day.
Northeast Blanco Well 204, 34 Mcf per ‘day
Northeast Blanco Well 205, 20 Mcf per -

day.

Palmer Oil and Gas ox Tenneco No. 3,

35 Mcf per day.

N




JUUICIDRMCSE

: 'w-,/‘

No._3,viS Mcf per day:

‘tine suppo

_only 0.067 pillidarcy per foot. The average calcuiétearnon—

T gell per 4ay:

" also be noted.

palmer oil and Gas or Tenned

the seven well total is 174 “Mcf

The per well averade is 25 McE per‘dayfpet well.

All avallable data colIeCted to this

Tt the’desiénatlon of the Frultland formatlon in the

Northeast planco Unit as a tlght reservoxr. The-1n~situ'§efm*

ablllty as measured'ana calculated ¢rom the drlll stem tests

of the Frultland in the Northeast Blanco Well No. 33-12 was

stlmulated stablllzed productlon to the atmosphere of the

seven produ01ng Fruxtland wells in the Northeast Blanco Unlt

areay and just outsxde to the north boundaryffxs 25 Mcf per

The hlgh cost of drxlllng eleven wells -

to “gind seven Frultland producers, and the nece551ty of ex~

on should

pensive stimulatlon procedules o enhance producta

0 ' In preparing ybﬁr‘testlmony, havefyon

used methods, technlques, and testo generally acceptable 1n

‘the oil and gas {ndustry?
- "

Ao Yes.
o Cowill rhe data available =~ available O

you and that'data presented at this hearing’ support thevconé
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18
clusion that the entire area governed by this applicatioh
should qualify for the tight»sand‘——

A | I,believe so.
0. - designatioh. 'boes the Fruitland
foxmation underiie all the acréage which you aie requesting?7

A ~ Yes.

0. ind in your opinion”is the formation genf

eraily productlve throughout the area?

A, : Again, the Fruitland: will be’ DroductlveA
throughout the area‘on'a spo%ty basis. Some -- ‘gorie of the.
lenses within the Fruitland will not be found to be ploductlve

Q , "And in maklng your presentatlon today,*

“what is the average depth from the surface to the top ‘of the”

F;uitland that you ve’ been using?

A . We've been uSLng ‘a rlgure ‘oL 1ess‘tﬁan SRS

3000 feet, about 2800 teet.
0. what fIU1ds are being‘proaﬁced:from :
the wells in the Fruitland?

. Natural gas and ‘fresh water.‘

0 | Nothing that could be characterlzed as
crude 0il? : | S

" ' No.

o Has this formation been authoriéed for

development under an infill drilling program?

.

emiaard, o ot
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0. In your opln;onfwill'granting the appli-|
; cation pe in the best jnterests of corservation, prevehtidn of
. waste, and the pfétectiOn‘bf correlative rights?
5 A, Yes,
'8 MR. CARR: At this time,‘Mr,'EXaminer,
-9 we ' have made reference 1in 0ur‘pre9entéti05 to six exhibits.
19 There are ten addltlonal eXhlbltS which were not Specffically'
1 o - « 4
referred tObe'Mr. Blackwood because they -~ they re covered
12 ﬁ : .
: ‘1n his Exhlblt A, which is a gummary of his testimony, and
13§ . : . o
14 s thh.your perm1391on we would 1ike to at'tHis7£ime without
15 ldentlfylng those, there are references made to- them ln'ExhiBit
16 A, offer Exhlblts A and one through sixteen.
'ﬁ7 MR. STAMETS.k ThOSe are - the exhlblts
18 we didn't discuss are the ones that Support the testlmony
191" that we entered based on Exhibit A rather your direct testi-
R MR, CARR: That's~correctl
2 |
,é A Yes, that g correct.
23 ‘ :
‘243 : MR. STAMETS: Okay, these exhibits will
s pe admitted. |
k MR. CARR: We have nothing farther on
direct.

.
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SN L CROSS EXAMINATION
; L " | by wr. staunts:
';% | Zi- 0. Mr. Blackwoéd, looking at Exhibit'ﬁhmbef
’*“ R , | Five, which is the computerized data analysis, it would éépéar
3 :3 ’ as though Schlumberger used 20 feet of pay in éaicﬁlatihg £$é
E 9 pe;mgabiiity.'
;§ 100 o A. _. ~ Yes, éhat's right.
; \ ;li  A!, . 0. | | Aﬁd you tééted a zone that was about
2 ; ' :Tifi" 2 | 200;feét,'is that correct? |
SR 13 : - o 3
R A A Yes, that's true.
,::> . 11 1:‘:; o 0. e So I presume what‘Ehey used waS<6n;y' |
| tne portion thich indicated it had any significant permeability.
é“ : 15 "‘ I HThe B ; ‘ R
s '18;5‘ L R ‘Or porosity.
o w | o A, , -~ reduction from 200 to stfeet waéﬁa
% ; ”7  ; _‘i:f . ?O,~ 'fesuit of‘lookingma£ the log oh‘the‘wéli, altho&gh ﬁhé.intei€ 
ﬁj?l val tested was much thickér than the aéﬁuéi po;dusrintervaig
'22  o Q : | Ahdifhis change would' serve only to in-
’ .ty ,22’ ';créase the Qalcﬂlated permeability.‘
f:w>é5'7 IR M Thaf‘sﬁtrue. Had we left it av 200,
56' we'd have 1/}6th Of'thisihumber.
27 : k-'QV Again, I think we'll ne;d a cross sectio
28 ofﬁyis,areé, probably to clearly demonstrate that theyforma-

A\




T, A TR e TS ety 11

- L

N M B W

tflo
11 -
12|
RES
14
15
16

~17

18

19
20
21 |

24
és
2% |
27
% |

tion deés exist, and also to identify the tlght section.

“the north side of the unit. Have you attempted any Gther

'7seotion 3 of Township 30 North, 7 Weét, in the southWestv
”portlon. That’ well ‘actually was completed and hooked into
‘the plpellne and sold approxxmately 59 000 ‘Mcf of gas, but

"that was back in the early 150's ..
- some manner?
anat well was done —-- that was not a paxt of the Northeast

’to our company s operatlons, and I've been able to f£ind thisff

~on only some scout tickets. I believe the data we have to be

21

Y

All of the Prultland productlon is on

Fruitland or Pictured Cliffs completions or teétS'elsewherer
in the unit? |

A . ihe only thing that's to the south is
this ﬁowe;i’3—B Well, whioh,was referred to in tte testimony..

Tt is in Section 3 down here in the southern part of the unit|

0 I presume that well was stlmulafea in
A, 70 be perfectly honest, I don't know.

Blanoo*MesaVerde Unit. It was done by another operator prior

accurate but I don't think -- I'don't kndw if it was stimulaték

or not.
Q Okay, perhaps our well file reflects
that.

Uy

A It's the Howell 3-B Well.

N
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‘you see any problem 6f that dccurring perhaps in this -- in

'thQEfOné'sectiOhféf Sahd,fhhﬁﬁ one lens, wéﬁld, say,innéh out

“and perhaps be overlapped by another Fruitland lens?

‘Our -~ our completion of our five wells to date show that

'quite'épbit*of water from the other three wells.

ERR

,1Q Okay.
MR. STAMETS: Are there other quéstions
of the witness? Mr. Chavez. | | |
CROSS EXAMINATION
BY MR. CHAVEZ:
0 . The Fruitland formation lots of tiﬁes

is considered to be lenticular in area, rather scattered. Do

this -- where you have the Fruitland wells now, that perhaps

A Oh,'yes, I think that's definitely the

case; that this is definitely made up of many different lenses)

we're producing waﬁér free from two of the wells and producing|

1 béiié?e'them to be in separate lenses.
0. | o 6kéy, we‘re’looking“at more of just a
sihgie‘formétiOn,jgeologic‘area,1ra£her €hantus£ a single
sttﬂéfﬁre,‘fhéh, is 5hat*§0U>reafly mean.
A That's right:
[ :On this electrical log of the Norﬁﬁeast’

Blanco Unit 33-12y would you locate the Fruitland coal’for-me

o\

e trn e
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‘on'éhe exhibit?

P SRV S N

“to 75.

porous interval éhet'WaS'beiﬁgxﬁested”by the drill'stem5test

COntfibuted‘the small;gas=fiow and~£ﬁe'preSsureﬂfrom'the~ar111

festem‘test;
up or —=

Thlsﬂ—— I vou1d much rather have a dlfferent suite of logsTto7

’try to flnd coal from than thlS. I thlnk that o

}to”ask if you cons1dered that’ perhaps ‘gome of that gas was

APfoduced’witﬁih that area from the test was included ‘gas from

A che radioactive -- I would suspect that

jtis this -- one of thedoals is probably down hexe about 3260

The interval that we assume to be the

are the two little stringers from 3170'to 8¢ and about 3160A'
to 70. G
0 : ~0kéy, they're sllghtly shaded in there;

W

A ,'kYéah:'fEOée are'the zones that we bellev

o ;1 . Ybu'woﬁidﬁ‘t identify’any,éaal further

 A’ ~ oh, ”there'may'very Weli‘beeothers,‘yes,

0 The reason 1 asked is because I wanted

the coals.
A .  'That is entirely possible. T pelieve

that the coal”cdhtaiﬁS”gaseand that the coal would contribute

some gas Over the Fruitlanad ihterval..

L ‘ e
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is raﬁher high. What type of estimate would you say for a flo
‘rate if there hadn't been any skin damage? Will you take into
" consideration the hiéh‘tatio of skin damage?

‘be improved by’removihg‘the skin damage, probably on a factor
'permeability>that We‘ré measUring,“though,‘is probably —- the

k”tﬁétffacibr. We're talﬁing about‘ﬁndamaged permeability.

" after the skin daiage.

flow rate would' h

‘day.

like that would be stabilized. I think you might get that

24

) This computerized analysis of the shut-ii

presésure shows that there was skin damage ratio of 5,57, which|

A ' Well, the flow rate, of course, could
of ~~ of as much as five, but the -- we believe that the

calculated number here of permeability cannot be increased by

iy

0 'Right, the permeability is achiéved

A ’ “Yes, out past -~ out past the skin damag
0  But then, therefor, say, just using a
ratio“of"jgst fivé}féay,fﬁbt?kaning{Ehe'S;S?,‘thexéfor’your

e
St AP,
A

‘Actually been up as hiéh“asJIGSchf a

N Uh~huh. 'waever,”I‘dbd’t thiﬂk~any‘rate'

rate for the first week and two months later ybu'd be back 'to
a much'IOWer*stabilized‘proaﬁcing'rate}
"MR. CHAVEZ2: That's all the questions

I have.

=
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25
 MR. STAMETS ; Any other questidnsof the
witneés? He may be excused.
We will veopen this case as well at the
Déceﬁber 10th Examiner Hearing to discuss at least the cross
section and whatever questions we mighé°£ﬁihk'of hetween now
ahd_éhen.' . |

If there is nothiﬁg'fﬁftheriin the

‘heating, the hearing is adjourned.

(Hearing contihued.)
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by me to the best of my ability.

- ‘a compleie rean
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I, SALLY W. BOYD, C.S.R., DO HERERY CERTIFY that
the foregoing Transcri?t of Hearing before the 0il Conserva-
6 tion Division was reported by me; that the said transcript

is a full, true, and’cbrrect record of the hééfing, prepared
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Applieation of Blackwood & Nichols
Company, Ltd., for designation of a

tight formation, San Juan and Rio
Arriba Counties, New Mexico.
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o - b MR. STAMETS: We'll call next Case 7087.
z o MR',, PADILLA: App‘licati(m of Bléck&groo?:l
;5' —and Nicholsjcéﬁpany,'Lﬁa‘,‘fo: désiénatidn of a tight formatiqn¢
6 _»San'Jﬁan and Rio Afriba Counties, NeW'México.
9 MR, CARK: Mr. Examiner, I am William -
.:Q' . Carr, with the law firm of Campbell and Blaék, Santa Fe,
: 9 | New Mexicé, appearing'on bebalf of the applicant, Blackwood
! 19 and Nichols Company, Limited. | |
" ; o 1 have{one'wiﬁnéss, Chér1gs Blackwood,
:2 and would réqueét that éinéé‘ﬂr.yhlakaObé tegstified in the
BN jj ';p:avipuS‘bgse; éhgtzﬁﬁenrenga reflect‘ﬁhé£>he’is'qﬁélifi¢d
AR 15  to testify in this c;se and iS‘under:oéth;
a6 | MR, STRUETS: The voeora shall ‘6 re-
: 17 | flect. | “ | B
18
i ;5 CHARLES F. BLACKWOOD
E ‘?gv ~being called aSja'Witness and being previ6ﬁ51y~sw6rn’upon Hi$“ 
? :: oath, testified as follows, tchwit:‘” R | |
; 2 DIRECT'EXMINATIQN’ ;
| . 25 | BY MR. CARR: |
: é 2 . 0 Mr. Bl#ckwood, would you briefly state
;;ft;?é 2?‘ k what»3;9ckwood and Nichols Company, Limitéd,?is seakiné with
‘éy | ‘28  1‘thi8“app1ibation? |

T TR s e NN i, il L
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A
4
’ § ‘ }m?} R ) | Ve are seeking that the area of the
Pi; 2 NOrthéésﬁ“BlanOOfUhit be designated a tight reservoir for th;:
fﬁi' ‘: ‘ Fruitland formatidhfunder the category 107 éf the'NGfA.
,.ﬁ 6 0 ~Have‘y0u prepared certain éxﬁiﬂité for
o 7 | introduction in this casef
vé'.k . A | '> ¥es, I have.
g9,k’ 9 o Have eachjbf these exhibits previbusly
10 been submitted to t‘he’_USGS 'én_d to the oi’l Con_sérvationbi\riéi‘on
.ﬁ ' | ’llii with a statement of the meaning aﬂd'pﬂrpose‘bf eaCh*eXhibit§‘¢
Q‘Jf : 1}2.‘ . N “}Yesé theyfhave?r“"'
'%vfm\ .iZ : 0. ; | Wili Yoviﬁlease réfgr io wha£5ﬁasibeen‘;~ 
; et  ' 1; ':.marked for‘identifioafion‘as Applicént'é'EkﬁiEit Number‘Ong
é 16‘3'tand review this for tﬁe'Examinef? | |
: Afﬁ"'i ;) ) “'“-*'fTﬁié“is & map of the area of the NOrthea§§4‘"§
'; 18 | Blanco ﬁnit and some adjacent areas ta;éhg‘—é»surrbﬁnaipg,
g 19 ,which shows all WQI}B’cuffenél?“prddﬁcing frbm-thé‘Fﬁﬁitland' 
_ é o }20 | formation. It algo shows the location‘of'akwell which was
QEV‘ ??} driil stem tested and in situ'ﬁermeabiliéy:caiculatidné made .
b}s o zz‘ from the pressures_qollggted7fromlthe driil‘étem’test. It |
’24:~ ‘also 9hongthe’prbducing:Mesavérde wel;S‘in the area, but not
5| colored. T£ alea shows the boundary of the quthea§t'B1anco
26 | unit, wnich is the precise area of our apblicétion.
) 27 o 0 : Will you please féférsﬁo what has been !
28 markad for 1dentification as Exhibit A'énd revigw éhefinformaA ;

L
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tion containeqd therein for i, Stamatas. ,
,3~~‘ A This iy 4 geographical and geological
4 '

16 :

917“  yea;s from thisibasih;‘ The mogt prélifi;;reservoirsfére with-
fﬁ?G:"ih the Mesaverdefg:oﬁp.r The'Fruitléhd}%5£§ationihaé’not been
f%?ir éroduced over much of;ﬁhe San Juén'Basih because of low perme~
;??:_ ability ang the high éost of pfoducing the gas

'2?  7B1ackwood and Niéﬁ&i; C6,»Ltb{;foperates~
!::;: ‘the Nottheasﬁ Blaﬁqdiﬁﬁit, a 33,500 aCré é?éé, locdﬁéd on the
'24‘,' noftheast flank of the San Juan Bagin, The"Nortthgt BlanCQ:i
}5;; -Uhit is located in ToWnships 30 and 31 Nérthf Range'd‘and 7
é& ’w West; alge SecﬁioﬁsMQSfand 36 or Townéhi§}31 North,~8;We9t,
27 -Sections l,’l2, l3,vandf24; Townshipa30 Nortn, Range 8 Wagt,
23 | A map of the Northfe’;ﬁgst Aﬁl“’anco Unit ig

- at Various places,
,' Ge‘c}gr&bhicail The Fruitlang is one of -
"'seVGral tight Sandstone formationg of thé#San'Juan Basin, New

- Mexico, San Juan Basin ig approximately,éo milesflong from

- Mexico,

,~_m~_~u;,ﬁ‘__._~‘_-“_~——-;- ;
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" upper Cretaceous age and consists primavily of coal and shala

"~ Exhibilt Two.

?Fruitland}formatibn‘dips geﬁtlyﬁto the sduthwest; I contains
qéntains fluide at above normal pressures. The initial pres-

1600 psig at 3000 feet, while the original préssures in the

' Mesaverde in this avea are only 1400 tb”lSQdipsig at é0Gd

were those of a very tight reservoir. The data collested

-

provided. That's the Exhibit One.

Geological. Fruitland formation is

with some sandstone stringers. Tﬁese,stringers when located
in the baasal portion of the Fruitiand~are‘sgmetime%:inter~ |
tongﬁea with the Pictured Cliffs formation below.

- A genefalkgeoloéic sectiOﬁ 6f the San

Juan Basin is included with this application. That's our
In the Northeast Blanco Unit area the

coéls, shale, 5nd7ﬁight sandStohgs.

‘The Fruitland formatlon in this area

sures encountered in the Fruitland are approiimately 1500 to. |

feat.

Tho‘Fruiiland formattoﬁ5has;béenh
diilled through and logged 1@ over 1oo7we115”fromj19$0.§§-
i978yin the Northéast Blanco ﬂnityarea.» The general charactex

istics obsarved When drilling, iogqihg;fand‘driil‘stem‘testing

indicatod that gas was present in certain sandstonc stringers

1




A B W

11
13
14
s

17

s
20
21
2
53
24

25

27
28

10

Within the Fruitiqnd;formétion.
. The permeabilities werekiﬁdicaﬁed to be |
so'idﬁ, however, that only one of more than 100 wells in the
Northeast Blanco Unit area attempted afcompleﬁionkin the |
Frpitlénd formation prior to 1979. The extremelyvlbwlpermé-'“
gbiliﬁy‘lndiCated and the low price'EIICWed‘fOr'gaéfméde any
COmpietion attempt infeasible because there was n6”§han¢e that]

it would be profitable.
The one well completed in the Fruitland

~formation in the Northeast Blanco Unit prior to“197§f§as the

Howell 3-B. his well was,locateﬁiin‘EhegsouﬁhWest'ﬁhgrtér 3

of Section 3, Township 30 North, Range'7“keéty Rio Arriba

"County, New Mexido, and prdduced approximatcly 59,000 Mef

"~ firom the Fruitland'reservOir and was abéhaoned in the early

.

% |

1950's, Wo ther attempt to‘produce‘gaS]fromfthe Fruitlanc

‘formation was made in the Norﬁheast'Blanco?Uﬂit area ‘until

1979,
- One well vest of‘ﬁﬁe‘NOrtheast nléhco

Unit area was drilled and‘completequy Phlllips‘Petrbleum

‘Company in the early 1950's. This well is loocated in the
- northeast quarter of Section 17,1Towﬁship'3l North, Range 7 

West. The woll produced approximataly 30 to 40 Mcf per day

on initial completion, and was declared noncommerclal. This

well has continued, however, to produce low volumes of gas
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'_make~these expensive 1

y Blackvoéd and ‘Michols CO-¢ ed., Oper”

' QA‘ fetes'the Northeeet planco Uhit. 'We‘have‘teken all‘neceseary 
;95 ‘precautions to 1nsure‘that a1l fresh water gzones are pfotecte
}0 and not'adversely affected bY our operations: our procedureéf
ifigv jhave been 1n accord'wi th all °tate and rederal rules and
 1?" rregulations. A part of the pertinent FederaL regulations
‘43-t Exhib&t Three. fhey are pages 1 ﬁhroughf5‘0£ |

.9

ars. ohis And tontes that gas is prese
ryuitland forma~

h enough price were

rea if a hiq
1s profitable.:

tlon in thls a
oW volume wel

are attached,

“gupplement ‘go the UsGS me,—-a.
» | Paqes Cc-6, C47, and‘cﬁ8 of the‘ﬁew
Mekice oil Conservation pivision of the
yance with ‘ghese
éts end will not ad”

ulations:adequately prote

alr any £req

‘yules and red
h water aauife‘re that are

v afifaect Or imp
future,,

“Verael
ectea to b

ural yater 8UY

or exp

pelng used:
pplies;

for domestic or. agricult
| gecloglc and Engineering pata. ’The
uitland formation ot the” ncrtheast flank of the 8an Juan’
27 pasin is composed primarily of coal geans, ehalcs, and right
gandstont atyingers. Thts information nas heen detexmincd by
—

-

e
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fBlanCO‘Uﬁlf Well No. 33~12 is also included ag a part of this
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- hundreds of 1ogs run'on;we11s drilied in the last thirty

_ years, Electric iogs, gamma ray neutron 1ogs, sonic logs,

formation density lbgs, sidewall neéutron logs, and many other

 ;types, have been analyzed and interpfeted‘OVér the years to

show the coal seamsg, shales} and'tiéht sandstones. These

‘1ogs have indicated that natural gas and water (alnost fresh

enouqh to drink) is present within the void space of the

“Fruitland formation.

?ressure'information has been obtained

in severalfd@fferent wvays. A drill stem test was taken on

jThe'Fruitland,formation was tested from a d;§th of 3055 feet
‘t0’3205 feet. ”This'érill‘stem*tééchas beén anatyyédgénd'coﬁ;
iputations have heen made to show the permeabiljty to be 0 067
‘bmillidarcy per foot centipoise on the average. 'The highest

‘recorded shut-in pressure was 1629 psigg»

A cbpy of the computerized data analysis

;is attached, Exhibit Number Five.

A aopy of the 1oq on the Ncrchoaqt

.anplication, thibi+ Humber Six.

While arilling over 100 deeper wells in

‘the Northeast Blanco Unit area, additional pressure informatio

.was obtained. It is nccessary to raise the mud weight to 11.5

N\




- Nzo to 12.5 pounds per gallon in order to control the pressure
,j' in the Fruitland formation. Pressure which is found in the
S“; Fruitland formation is abnormally high for the depth drilled.
6 | This abnormally high pressure may also be an indication of |
7 “low porosity and’ permeability.
| ;8‘; .; ' | ‘_>>' A reduction in the orlginal void space )
k v};?;k of the Frultland formation may have oocurred to cause a re-
, 316 : duction in the original Ppermeability,
' LJL:J Another interpretation could be. that
,T:jki:this formation was once at a- dcoger level below the surface
& A i4i}‘ and that normal pressures at tno deeper level are still trapped,
g'ff; : _7 i3 ‘i evonvthough7the Ffuitl&nd'forhétion'is’ﬁow found at shallower
16 : depths. g |
5 t}} | ‘   v ;‘ . The permeabllity required to trap the‘
fé V  ?8&,;fabnorma1ly hlgn pressures in the Fruitland formafion would
5 “”?9“ have to be extremely 1ow.
5» »?gf{’ Flow rates of wells in the aréa, which
; .';:vw-ihave recently been produced from the Fruitland formation,
? ;;3 also prove low permeability. Information about each new
g .54 ’shallow gas well in the area of the Northeast Blanco Unit and
és  the adjaceht wolls is given: below, along with calculations of
2 | stabilized production, production improvement by sﬁimulat*on,
\w}? = 27»»v et cetera. ‘
QSf ’ . Stabilizeq production versus depth
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'cessful hole has been recompletad in the Fruitland and is now

-testing gas and water at nOncommcrcial rates‘;
gt cetera, follows. The pibeline'proﬁucﬁiOn figures are showﬁ.r

atmospheric pressure have been tncludcd.;

'Well 202 and 204 produce “commingled from the Fruitland and * °

“Pictured7éiiffs reservoiyrs. In order to allocate prod ction

. ‘each zone.
21 |

eétimulated prior to'prdduetion. ‘Theicaleﬂlated productivity‘f

12

guidelines. Blackwood and ﬁichbls Co., Ltd., has drilled
five test holes in 1579. .These five holes have resulted so
far in two Pruitland proéuccrs,‘two Fruitland- Picturod Cliffs
commingled wells, and ore well which has been unsuccessfully

attempted in the Plctured Cliffs and Fruitland This unsuc~v

A listing of the five Northeast Blanco.
Unit welle, with’GOmpietion information, production informatiop,
Calculations to approximate stabiliaed proauction rate against

TwWO we]ls, the Northeast Blanco Unit

by zone, 50 percent of the gas sales have been assigned,to
'All the Northeast Blanco Unit wells were

imprbvemeﬁts ratio is 10 to 1l.

MR, STAMRETS:

Mr. Blackwood, --

YOS. 7 g ' L A lag

MR, STAMETS:

~- did use essentially

the identical process in making these calculations?
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&5,
© MR, STAMETS5: Tk-would seem as fhougha
therg would be no ne06931ty in coverinq all of those again,
but perhaps‘we should go to the back’ and let you ~“f 
A A1l right.

MR. STAMETS: ~- summurize what the re-

sults of those'were.

B ; I would love to. -
" MR. STAMETS: And -~
A - Let me just gtate -~

 MR. STAMETS: - everythtng that you've

testinony.
| o B s, Ehaf's’right;@
T MR, STAMFTG-‘ Okay
A  :I'd be more than happy not to read the

rest of this into the record, satisfactory.

MR. AMPTs- ‘T think that would be
Just fine.

'm,: ;4«, okay. Let‘s ﬂuétyr~ why don't we skip.

over here then to summaxry and cdncldsions,,if,that's‘all

| ' righto ) .

MR, STAMRTS: I'm tickled to death.

A l okay.
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1979 from the Fruitland-férmatioh’with£h~fhe area of the North+

| east Blarnco Unit. _Tﬂé‘ﬂdwell 3~-B Well was driiled in March of

" The well"prbduced a total ofVapproximateiy 59,000 Mcf and was

: abahdoned.

 ffdri11ed ih'the‘ﬁbrthéa%t“nlanco“ﬁﬁitf< Thé'Fruitland‘zbne was
logged and evaluated ‘in eaéh well and ig not considered to be
 commercially productive. rAil vells drilled from‘1953 to 1978

were: completed in the Mesaverde or Dakota reservoirs.

pleted in 1952:tdféneiWest’ofithéﬁNOrthéaQt Blanco ‘Unit by
'¥Ph;ilipsypetroléﬁm Ccmpany. The well prodﬁbed very low volume
’;bf’gaﬁ'(approximately”SO Mcf“ber’d#y) and was declared to be
 vh6n§6mme:cia1. ‘Tﬁis well is 16c&ted’in‘tﬁe northeast northeast
of Sectionji7,’wownshib'é1 North, Range 7 West, San Juan |

County, New Mexico.

14
For ovef>tﬁirty'Yearsmihé'FrﬁitléﬁdV
formation has been bénetréted and‘ioggéd and,occaéiOnaily,:
drill §tem tested and produced on thelnqrfheaét flaﬁk of the
San Juan Rasin, New Mexico. |

Only one'well had produced gas prior to
1952; completed at a total depth of 3025 feet in the Fruitland

‘ - .- 8ince that time over 100 wells have been

One Fruitland weli Was’drilléd and com-’

This well has continued to produce for

over 25 years and was one of the main reasons that additional

i

o
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~shallow walla wera Ardllea i 10

wells which were completed in the Fruitland were shown earlier

‘Palmer 0il and Gas are now producing from the Fruitland forma-

‘Blanco Unit in 1979. Two of these wells, the No. 202 and Ne.

culties in log interpretation and completion techniques in-

203 wall is borderline.

15

‘0 a
ro

sy Paimer 0il and Gas to

pos

the north of the Northeast Blanco Unit.

The results of the Palmer Oil and Gas
in thiszreporh. Three of the six shallbw‘wéilé drilled by
tion. Fruitland completion was attempted in the State No. 2

Well but was unsuccessful because of too much water,

Blackwcod and NichbléAco., Ltd., attemptdd

five shallow wells along thé northern bbﬁndary of'ﬁhc‘ﬂortheas&

Pidtured'cliffs reservoirs initially. The other three wells
were not completed successfully and produced too mQCh Qater.
f“In‘19é0‘these three wells were reworked

and recompletsd in the Fruitland formation only. The Aiffi-

é}ﬁdiﬁg‘cemenéihg;*ﬁerforaiihg; andksfiﬂﬁ13tidn for production, .
raised the cost of these>three*wéllsfsigpificaptly above the
estimated costs,

A11 five of the Blackwood and Nichols Cd.,
Ltd., wells aré’néw producing from the Frultland fofﬁ&tion.

One well, the No. zbl, is currently-noncommercial and the’'No.
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°17.

! 16
. 2 V Théfdiffiéultf’insanalyzihg the logs
;z and the need to redompiete three of £ive Blackwood and Nichols s
_5‘~, Co., Ltd., wells; should also be'consideréd. |
6 In conclusion, it is well established
7 “that’nathral gaa.occuré in‘thevahitland,fofmaﬁibn'in this =
| 8 ?rea.» It is aléo‘well knownliﬁat the-Frﬁitlaﬁd'fgrmation“is
9 extremely tight. The Fruitland féfmaﬁioh has been bypassed
‘io ; whilé’drilling and combléting'the deepet»Mesaverde zéservoir
”é; ~ and‘Dakgta raservoir because of noncommercial ecdnomicégkk
:izf : ~The designation of the Fruitland as a
;lz ‘~,tight reservoir will éenable gas to be produced which would
535; otherwise be left in the ground as noncommercial.'
irielk The'calculated ndh~stiﬁulated’sﬁabiiizea.
k ,fiow'rgté to the atmospherefOf several wells is listed.
18 g3 | Northeast Blanco Well Nuhber"‘ 201, 15 Mef| "
91 per day. | | |
e AR Northeast Blanco Well Number 202, 40" Mof
_?lj ﬁer daf.‘; | )
22 - | S o o
»25 ‘Northeast Blanco 203, 15 Mcf per day,
2 Nortﬁéast Blanco Well 204, 34 Mcf per day.
5 | Northeast Blanco Weil 205, 20 Hof per
26 | day. = |
27 | U Palmer O0il and Gas or Tehneéo No. 3,
% 35 Mof per day, |

N
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‘Palmer 0i1l and Gas or Tenneco Faderal

~No., 3, 15 Mcf per day.

The seven well total is 174 Mcf per day.
The per well aVerage is 25 Mcf per day per well.

All available data collected ‘to this

‘time support the designation of the Fruitland formation in the

| Northeast Blanco Unit as a tight xeservoir. The in situ‘perm*

eability as measured and calcuiated fromfthe drill stem tests

"7 | of the Fruitland in the Northeast Blanco Well No. 33-12 was
12 " | o ’

only 0.067 millidarcy‘per foot. The avéfaQe calculated non-
stimulated stabilized pxoduction to the’ atmosphere of the

seven producing Fruitland wells in the Northeast Blanco Unit

karea, and just outside to the north boundary, is 25 Mcf per

to find seven Fruitland producers, and the necessity of ex-

’pensive stimulation procedures to cnhanoe production should

e lso be noted.

0 o In‘preparing”your(tesﬁimony, have you

used methods, techniques, and tests generally adceptable in -

" the oil and gas industry?

A . Yes.

Q Will the data availlable ~-- avallable to

you and that data presented at this hearing support the con-

The high cost of drilling eleven wells;:
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f‘klenees'wlthiﬁ the‘Fruitland;Willlnot beAfound to be productive

14

16
17
'5585
9
20
il
'f§2e
3
24
2

27

18

clusion that the entire area governsd by this application

should Quéiify for the tight sand -~

A I believe so.

o - == designation. ~Does the Fruitland

formation underlie all the acreage which you are requesting?

A : Yes.

Q and in your opinion is the formation gen

erally productive throughout the ‘arca?

A Again, the Fruitland will be’ oroductive

throughout the area on a spotty oasis. bome o some of the

o And ‘in making your presentation today,ﬁ

vwhat is the average depth from the surface to the top of the

‘Fruitland that you've been using?

Ai';  'We've beun using a figute of 1ess than |

: 3000 feet: about 2800 feet.

Q‘ : What fluids are being produced from

the wells in the Ffuitlend?

A Natural gas and f:esh wate:..:’

0 ‘, Nothing that COuld‘be’cﬁaracte;iZed as
. oﬁude oil?

A No,

0 Has this’formation‘beenvauthorized for

development under an infill drilling program?

#\
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A  Wo.
o f“ In your opinion will granting the appli-

cation be in the best interests of conservation, prevention of

waste, and the protection of corralative rights?

A ' Yes.

MR, CARR: At this time, Mr. Examiner,

e we have made referenca in our presentation to 8ix exhibits.

‘There are ten additional exhibits which were not 9pecifica11y

‘referred'to by’Mr; Blackwood because they»-~ they‘re covered

X

in his Exhjbit A, which is a summary of his testimony, and
with your permission we would like to at this time without
identifyinq those, there are references made to them in Exhibi,

A, nffer Exhibits A and one through Sixteen.

[ ¥

MR, STAMETS‘A Those dre =- the exh ihits

“.we dldn't discusa are the ones that support the testimony .
‘that we entered based on Exhibit A rather your direct testi-

~ mony.

'MR.  CARR: ffhat;s‘oorreot.
A . Yes, that's'corréot.
o MR, STKME&S: Qkay;~£hese exhibits will‘
be admitted. | | v‘ | |
“MR. CARR: We have noﬁﬁing further‘on |

diroot.
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" 2
‘ CROSS- EXAMINATION ‘
, : | BY MR. STAMETS: | |
’6 [ Mx;'Blackwood, looking at Exh;bit'Number‘
'7:.ffFive,“Whioh is the computerized data anglysis, it would appear
.o8 | as though Schiumbergor’uéed ﬁb‘feet of pay_incalculatiﬁg the
9 ‘permeability. | |
}0 n oA Yes, that's right,
t . And’you tested a zone that was about
_}2 < 200 feet, 1s that coffédt?‘ | .
. ,;:: ‘ZA . Yes, Ehat's'true;‘n
fa‘ o }15 0 - . -SoI presume what they used was only
16 the portion whioh indicated it had any significant permeabilitﬁ;  ;: 
17 ) _ oA The -- ' ‘ {0
5 » y 13; - ) o "50r-pdroSi£y.‘h
? 'ﬁ; | i? A o-‘ _~~/reduction from. 200‘to 20 feet was a
é‘ ‘?O}_ result of looking at the 1og on the well, although the inter-fi
g ~'z:'>'val tested was much: thicker than the acuual porous interval.‘%o
Yf 233f “Q / And this change would serve only to in—f 
Y94 | orease the caloulate& permeability. ’ |
“55 < "‘n,.y'  That's true. lad we faft it at/ZOO,
: 26 ‘we'd have 1/10th of thigo number, R e
"?i;;} 27 | 0 Again, I think we'll need a cross seotion
i28', of this area, probably to clearly demonstrate that the forma-

L
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tion does exist, and also to identify the tight section.

Fruitland or Pictured Cliffs completions or tests elsewhere
"It i8 in Section 3 downjhere in the‘southe:n part of the unit,

~ that was back in the eériy ‘Sb“s.;
- some mannex? |

‘That well was done -~ that was not a part of the Northeast

_accurate but I don't think -- I don't know if it was stimulatefl

or not,

that.

21

All of the Fruiﬁland‘productioh is on

the north side of the unit. Have you attempted any other

in the unit?
A The only thing that's to the south is

this Howell 3-B:Weil, which was referred.tokin the testimony.

Section 3 of Township 30 Ndrﬁh,~7 West, Lin the southwest
portion., That weil actually was completed and hooked into

the,pipeline and 501d approximate1y 59,000 Mcf of gas, but

o I presume that well was stimulated in

i

F2=3

A 7o be perfectly honest, I don't know.

Blanco Mesavexde Unit. It was done by another opérator'prior

to our company's operations, and I've been able to find this

on only some scout tickets. Ifbelieve"thé data we have to be
0 ~ Okay, perhaps our well file reflects

A It's the Howell 3-B Wall.

#
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Q Okay.

MR, SPAMETS: Are there other questions

 of the witness? Mr, Chavez.

CROSS EXAMINATION =
BY MR. CHAVEZ:
0 The Fruitland formation lots of times

is considered to be lenticular in area; rather scattered, Do

. you mea any probiem of that occurring perhaps in this -~ in

this -- where you have the Frultland wells now, that perhaps
that;one section bf\sgnd, that dne_lens;TWduld, say;‘pinchkqut
and perhapé Be'oVerlapped by another Eruitland 1éhs?,’

A ‘ _ "Oh, yes, I think that's aéflﬁiiéiy"the

- gase; that this fs definitely made up of many different lenses

Sur -~ our complstion offOUr“fivéfweilé?té'd&tewshow that

we're producing water free from‘tWO'ofqthe‘weils<éna]prqducihg

quite a bit of water from’thé other thrée,wélls.'
T believe them'td°be'in‘separate‘lenseé;
) - Okay, we're 1ookiﬁ@ig£<m0re ofwﬁust'a '
single formatidn) geoldgid area, ratﬁerfﬁhan‘just‘a'aihgle
structure, ﬁhen, is what you really meat. |
A, ‘That'é right.

) Oon this'eledtrical“log of the Nor;heaét

Blanco Unit 33<12, would you locate the Frultland ‘coal for me |
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This -- I would much rather have a different guife“6f"logs to

23

‘the coals,
f26;

27 | that the coal contains gas and that the coal would contribute

23
on the exhibit?
A k The radioactive —- 1 WOuldksuSPect that
it's this --,6neAOf thecgﬂsvis probably' down hefe‘abéut 3260
to 75, | | |
The interval that we assume to ie the
porous interval that w§s~being tested By‘the drill‘Stém'tQSt
are the two 1little stringers from 3170 to 80 and about 3160
to 70. |
Q. *6kay,‘théy're 3lfgh£ly shaded*in‘there.
A ~ Yeah, those are the zones that we beiiefé
contributed the small gas £low and the préssure from the drill
stem test. | - » E | -
: 0 You wouldn't‘idenéify gny‘éﬁdiffufther
up or -= o |

A Oh, there may very well he others, yes.

try to find coal from than thig.‘ T think ‘that -~
0  mhe reason I askedfis:beoausé‘I,wanteﬁ
to ask 1f you considered that perhaps‘sbme'offthatwgas'waq~

produced within that area from the test was lncluded gas from

it

A That is entirely possible. I believe

some gas over the Fruitland interval,
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- Q . This computerized analysis of the shut-i

‘prassure shows that there was skin damage ratiotof$5;57, which

is rather'high. What type of estimate would you say for a floy

vfrate if there hadn't been any skin damage? Wiil*yOu‘take into

consideration the high ratio of skin damage?

A Well, the flow raﬁé;'of course, could

" be improved by removing the skin damaQe{‘probaﬁiy on a factor

of -~ of as much as five, but the -- we believe that the

permeability that we're measuring, though, is probably -- the

‘calculated number here of permeability éannot be increasea by

- that factor. We're talking about undamaged permeabillty.-

#

o Right, the permeability is achieved
‘after the skin damage. | »

Q ~ But then, therefor, say, just using a
ratio of'juét'five, say, not knowing thé;5557, therefor your

flow rate would have actuélly’been up as high as IBSJMcf a

i

A ~ Uh«~huh, :However,ﬂi#don‘t think any rate

1ike that would be stabilized. I think you mightigé% that
rate for the first week and two months 1ht9r you'd ba back to
a muéh lower stabilized producing ¥ te.

MR. CHAVEZ: That's all the questions

I have.

A, Vaa, ont past -- out past the skin damage.
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MR. STAMETS: Any other questionsof. the

witness? He may be excused.

We will reopen'this'cgse as well at the

December 10th Examiner Hearing to dlscuss at least the cross

section and whatéver questions we might think of between now

and. then.

If there is nothitig further.in the

hearing, the hearing 1s adjourned.

(Hearing continuad.)
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‘ 3
MR. STAMRTS: We'll call now Case 7087,
| MR. PADILLA~ Application of Blackwood |
and Nichols Company, Ltd,, for designation- of a tight forma-
tion, San’Juan and Rio Arriba Counties, New Mexico,

MR. CARR: Mr.'Exaﬁiner, we'd like the

" record to reflect this is a continuation of the hearing in

this case, held oh November 12th, 1980.

Algo we'd like the record to reflect
that Mr. Blackwood was previously qualified as an expert in B

petroleum engineering, ard that he was ﬁlaced_under oath at

that time. If£- you would 1ike to re~swear him in, it might

be apprOpriate at thia time.

MR._STAMETS-’, ince this is a. continu—

‘ation of that case, the re~ord vas left open, the record dces

show that Mr. Blaokwood was qualified and sworn. I don,tlﬁﬁe

~any~nee&'in’doing that_again.

MR. CARR: At the hearing on November

+ the 12th the Examiner requested that we prepare and present
- some additional information.. To do that'we have taken our

'previously submitted meaning and purpose of exhibits which

was not offered as an exhibit but whioh was 1neluded with the

" exhibits previoualy offered, that simply was a summary of tha

exhibits offerad~at the prior hearing and a brief statement s

‘og‘WHat’they wére“intended to show.
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11

bstart tes*ifying from the 1and plat, or the required map that

'fwas offered as Exhibit One in the prior case.
copies to you to substitute. The only change hag been that
various oross sections from whicﬁ‘héﬁwtlivteStify.

" Revised Exhibit One? .

Vlly upon his oath, ‘testified as‘follows, tOwwits_

4
We have added.toyéhat four more exhibigs
Exhibits Seventeen through Twenty; and[haVe simﬁlY'added them
to that meaning and purpose of exhibits and have subplied you
with additional. copies ana ask that thisjnow‘superSede'that ;
summary which was presented at the priOr*hearing;
1MR.,éTAMETS:'-Ckay}'éhét will be fine.

MR..CARR: Mr. Bléékwbod is going to
We have revised this and have provided
we have placed traces on this map to éhow5thé‘1ocation of the
MR, STAMETS: And that is idertifiad as
~ fMR.'C3§R: That 1S‘Cbrrect.

, CHARLES F. BLACYWOOb"

DIRECT EXAMINATION

Mr. Blackwood, will ydu now refer to.

‘being called as a witness and having been duLy sworn previousL-~

Py

f

BRI
i
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:what,has_been»marked as our revised FExhibit One and state,

“called Exhibit One isbnOW*ohe called Revised Exhiﬁitrbne, and

. 33,500-acre unit area that we are talking about. ‘It shows

kwhidh is’an eaéé/west trehding’crosb section at the northern |-

“‘part of the unit, BMB’, which is a crosé’SQCEioﬁ*ééfhg from |

'[’cross section running-east:and west across the Northeast,

Blanco Unit.

,,,“~'Nichols Exhibit »—.well Exhibit Qeventeen, which is the A—A'
23

§4j - ;eross section, and explain to Mr. Stamets what it shows?

" the Fruitland marked on these logs and the hase of the Fruit-

5

or restate, what it is designed to show?

A - This ‘map, which is -~ was previously

shows in red the producing ﬁictdréd’Cliffs wells in this areé,
both within théfNortheast Blanco ‘Unit Area and'immédiately
adjacent to the north side‘qf the Northeadt Blanco Unit Area.

‘The map also shows thefbdundafyvofythe
the IOGatiéﬁ where we have a drillAstem?test, whiéh was used

and calculated to obtain the pernmeability for'ﬁhe*area, aﬁd

we have added to it the trace 1ines@0f‘cr085?secfioh A-A',
vHreh to south across the" unit; and C~ C', which is again a
Q o will you now refer to Blackwood and

A -~ Okay. This is our cross qection A'A'
which was orepared in order to define for this application

what we mean by the rruitland formation. We have the top of
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Vland the lowermost coal, the lowermost Fruitland coal, which
'kby virtually all authors and references is qenerally included

“in the Fruitland formation.

’risection'B~B‘ runs ‘from B to the south to B' ‘to Ehé”ﬁOrth

"and again shows the top of the Frultlanc, as ‘we would like to

. base of‘ﬁhe Ffﬁi%iénd{

'"base of the- Fruitland formation and. as you re probably well
' ‘aware, there 18 inter»tongueinq between the 1ower part of the
fFruitland formation and the upper parL cf the Ptctured Clist '

”?rormation.
B“B', at the south end of the unit you will note that the

‘top 1s the only-maeslve sandstone present in this area. A

5
land. This cross section is hung on‘a datum of 3100 feet
above sea level.

‘We have chosen to 1néiﬂderin’tha‘Fruit~'

If you'll let me go on to Section B-B'.
Q : ‘v"That'srour Exhibit Number Eighteen.
A 'f 1'd like to again”é&y‘that'this cross
see it used in tne'area of our NortheaSt‘BIanco Uﬁit, and the
. Again we have’put"éﬁé*bhse of ‘the Fruit«

land ‘at the 1owermost coal.

There is some difficulty in picking the

If you take a lookfét'éur cross section

massive Pictured Cliffs sandstone with the COal‘at”the very
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tinuous, are found at the southern end of our Northeast

" Blanco Unit, and I think that we would not have any trouble

ixﬁoutbern‘part of our unit.

occurs in all of the wells to the northern part of our unit.
beQious and easy to find in all oflthe’wella, and there's a -
‘coal right at'tha'uppermost'part'éf-it;fwhiQh we say is the

base of the -- the base of the Fruitland.

- sandstone bed some 40 feet ‘hick,

you're talking abbut the ~-~

“ally recognized as the massive Plctured Cliffs sandstone by

-7

few nminor aandstones and coals, thin in nature and discon-

picking this precise point‘as'beiﬁg'totélly Fruitland above

this point, totally Pictured Cliffs below this point at the

However, as we go to the north, we find
about ten miles north of our original south‘boﬁndéry of our
unit, we find a massive sandstone develdping above the ex~

tremely massive Pictured cliffs sandstbne; and this sandstone

SRR

See, here's our massive Pictured Cliffs saﬁdstone, which is

Howaver, in this area,there'isja massive

[ S Mr. Blackwood, whén“?du,say'EHIS“afea,

A The northern half of our unit, .
Q . Fine,
A R The northern’half of;the}Norﬁheast’nlgnc<

Unit, A thick sandstone occurs separated from what's gener-
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shales and coal beds and £his sandstone by some authors and’
by some authorities is included inrthe Pictured Cliffg. fTher
is quite a nomenclature problem trying to decide Wha£ to do -
with‘this sandstone. |

It is my recommendation, and I have

‘drawn these cross sections to show only the maséivéaPictured

Cliffs sandstorie beneath the lowarmos* Fruitla‘i“coal Thig

r’_f

~this should be the boundary marker, I belisve, for the Horth»

east Blanco Unit Area, the reason being Weffind itfimpossiblé

" to do our uhderground“piumbingﬂin such a manner to ‘call this

area, 50 or 60 fdotgfhterval'béﬁegth this sandstone, Fruit-

0 o "ould you tell us7whét”we11 yoﬁ're

| , & . Dkay. Let's takn f;f'éxagplé; Weil:;
102-a, | |
. 9' " onEmﬁmx§ﬁ¢m&ﬁf |
A ~on Exhibézﬂﬁighteeﬁ;‘thg croségseqti§h

B-B',

. There exists abova the fop of tha mas»i

\

sive Fruitland - of the massive Pictured Cliffs sandstone,

and the lowermos% Fruitland coal, an-interval approxlmateLy

40 feet thick, which is Fruitland formation. Then,there also

exists a 30-foot thick séndstOne,'whiéﬁ?hay be very likely

1}

)
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“equivalent to the massive Pictured Cliffs sandstone. Inasnuc

as we need to make one mark on this well log, and we need to
call a continuous Fruitland, we have chosen to say that the

base of the Fruitlandois;ﬁhe'lowermOSt'Fruitland coal. We

think that any other pick will end up being impossible to

‘complete your wells, For example, if we call a 40-foot in-

terval in the middlé?bf the Fruitland Plotured Cliffs, and

‘that interval disaoﬁéaré in the middlefofrour,uniﬁ,and be-
;comes nothing,‘yeohaVe ~~ we have a comélétioo problem.

' We don't know Wheéhoijto~60mpléte ﬁhisfintervai as\?ictufed 
Cliffs or'aé'FfﬁiEi&ﬁd, andﬁwe<théréfOb9h§yéléhoscoothe'
easiest log piok;,whioh also:giVes youiqohtihgous;Frﬁitlénd:
~ formation withoot éxﬁole"in it WEiCh ooﬁiﬁfﬁossibifﬁrepré~

ioseﬁtta Pidtﬁredﬁéiiffs sandétOne striﬁgér.,f

' R Wlll you now refer to Exh‘bit Nlneteen,_
cross section c-c', and review that for Mr. Stamets?

A :jf  “Cross section C»C' occurs in‘the

“area, and it goes from Well 104 -7, which is on the C at the
‘ western extremity of the unit, to Well 22 -3, which is on the

eastern exfremity of the unit.

We have again picked the lowermost coal
as the base of the Fruitland formation, and . ‘this ~- this oo~

curred at the top of the massive Pictured Cliffs sandstona.
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: Fruiﬁlandkintethl.'

.this‘apﬁliéation yQuiweie askéd‘to séléét‘a type log, ﬁhichv

tom of the Fruitland in that warys

a - Mr. Blackwooq, if for the purposes of
109 would it hep |
A M. ocarr, 7 Ehink that the best type

loy wonld he,th¢’17~5}'hﬁd‘the reééon'is‘thAt "= that log ig

oo 'Andiit’is‘very»tyﬁical of the Fruitlang
formation thrOﬁghcﬁiTthe:areé; 5 |
“  MR.rSTAMETS: What'sfﬁhe_top’and bot- 4

A . In 17-A? pefrg ¢, the base would pe

+ and the top ig about 2926)

at 32 -. about: 3224
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a 250-foot thickness throughout the area and generally;no -

beds are not continuous. In fact, quite the opposite 19

what has been marked fOrAi&entificationVééfdur'Ekﬁiﬁit
Twenty, and identify this and explain what iaformation it

'contaiﬁs?

‘production up to October of 1980, our company had the gas

operate in this unit for 0ctober, 1980, and 80 I “have made

11
MR, STAMETS: Thank you.
A . As yba can see, we have approximately

no major proﬁlémSTthfbughoﬁt the entire Fruitland area,kbut

you can see that individual saﬁastéﬁés*and individual coal

true. Most of these are -- are known to be from surface
studies and-from’log studies, to be lenses which are not
large in araél eitehtland do not continue, generally, even
£rom one mile to the next. T

Q Mr. Blackwood, will you now refer to

Lo “N'Exhihit”Twéﬁty7ib»éupbiementftb;the

gas volume estimates which were made previously in the formex

hearing.

This is an attempt tofﬁbdate'thé gaé

sales production available from ‘the Pruitland wells that we -

'Vthe calculations to show what the "non stimulated, stabilized

production rata to the atmOSphere" is estimated to be in’

“each of these wells.

I
o

N

ot i s




.
i

B T

—~ 1 12
| 2 ‘1 might just run througn them brielly.
‘3’ In Northeast Blanco Well No. 201, the
 ‘4> ;nbnwstimulated,,gtabilized“prOGGétion‘rate to theﬁatmosphe;e
f_z is ostimated to be 11 Mcs per day. ‘
57,” | Wortheast Blanco Untt Waell Yo. 202 the ©
g estimated non-stimulated, stabllized produrtion yate to the
fgff atmosphere is estimated to be 48 Mcf per:daY“for October of
101 1 9’8"0.' S | -
_i?% v ﬁell’No.’263} ﬁhis estimate of non-
Pi?‘ atimulated, stabilizedfﬁréauct16n ratefto}the atmosphere
'}? ' is 3 Mcf per day. | »
B ;i§f ) | | Northeast Blanco Unit vell No.-204, the
’ng [_kﬁoh-stimulﬁted,»étabilized'production rate to the atmosphere'
,i7;i is estimated to be 36 Mcf per day. | “
‘18 and finally, in the Northeast Blanco Uni
19 ’wéi:ifuo. 505, the non-stimul 1ated, stabilized production rate
'?dﬁf to the atmospherc is estinated to be lB’Mcf‘peraday.
 ?P: The ftve Northeaat Blanoo tnit wells
;23}’fk average 75 Mcf per day actual qas sales from the rrujt]and
”jii‘ “fofmAtion in OctOber. All five of those wells were previous-
Hé;‘ }- ly stimulated by fracturing. ,
f}éf G o so that we find the averago per well
':; :ﬁ;f:' gtabilized production rate prior to stimulation and aﬁjuatad
B 2811“ to zero line presaure 48 23 Mef per day. Thie 23 Mcf per

{t

A 54 TN R ik : .
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13
day aVerage pex well is down from the 25 Mcf per day'average

per well calculated for the wells in this area from July

Tvproduction._'

Q Mr. Blackwood, infyour opinion does the

portion of the Fruitland foxmation which is the subject of

- this application qualify for dCSLgnation as tight forma*ion

under Section 107 of the Natural Gas Policy Act?
A Yes, it does. =

@ In your opinlon will granting this ap-

plication be in the best interest of consérvation, the pre- .

vention of waste, and the protection of*correlatiyevrights? :
R, o Yes.

0 : Were revised Exhibit ‘One. and Fxhibits

‘Seventeen thcough Twenty prepared by you or under vour

: direction and supervision?

N 5y “Yes, they were preparea by me.’,

" MR. CARR: At this tima, Mr.’Stamets,

; we would offer into ‘évidence revised thibit One and Exhibits

Suventeen through Twenty. ‘ ’
 MR. STAMETS: TheseifebisediéXhibits_wﬁ

~ MR, CARR: I have nothing further of

vfthig‘Witncss on diroct.




N Sty oo

A Yo s o R L Y

27

SN

10
11
12

Gl
6|
_jif.'
18
19,
~2oi
421
2 |
29
5
2%

28

14

CROSS EXAMINATION

_BY MR, STAMETS:

[ SR Mr.:Blackwood, what we have here ig a
relatively large area with the only development being 1ocated
along the northernmost fringes. Why at thls time is such a
small area developed in thé'?ruitland?

A : Weli, oné feaﬁoh,ﬂmt. Stamétq, is that

T we mould ~~ welre st111 hesitant to develop’ this area rapidly
‘because we don t know what the economics are. If }ou'd no'
- the average of 75 Mcf per Well per day after stimulatlon of

‘our five wells, and one of the five wellb making only an .

iy

actual 21 Mcf per ‘day after fracturing, we are hesitant to
charge ahead prior to obtaining & higher price in the area.

'Q, - On the assumption, on my own aosumption;5 :

‘that perhaps there would be sone reluctance on the part of

the Division to approve such a large area without gome ac~

‘tual wells being scattered throughout the area, I've«drawn

- a line, I've‘dﬁgwn'two lines‘acxoss thisfuhiﬁ}'onegbetweeh.

Sections 19 and 30 in 7 West, 31 North, east to west across

the -~

| Just a minute. oxgy;_:”
| 1} ‘And then another batween Seciicns 6 and.’
7, in the township immediately to the south,

A Now let me see if Ikuﬂ&érstand°what

*n




-~ 15
f = you're saying,
; . | ~ You have -~ gpe of these lines yoy put
5 4”,f " between Section”lﬂvand 30.
: " e  ;1, ‘Right, | S
“i}k A - On the vest side 6f>the:unit;l
‘v§~; g Rignht, and‘thén‘fﬁh'it‘*? runiii £rom
‘ 911 west to east, ; | -
EiO   ‘ A, o Uh~huh, | |
;ll%fb 0 “Ther the,samefthiﬁg‘ﬁhfée ;eééibns to
’;%?3 kgﬁhe’SQUth° | = ;
: S A “Yes, okay, L E
\ f o] | "”Ail righ"t».*"My thinkingbeingi-hnt con-
E Geivably thig la¥ge unit might be apprbVéd‘on the prévision
; that within g Year walls would,be completed in each of these
5 blocks which woulq demonstrate that indeed the permeabilities
5: and the productive capaoigieé’which are encountered in the
> ,gi Fruitland bear out what haéVbeen demonstrated on the northern
& 5 side, ana upon failure to complete wells 4An these blocks, oy
é, upon fajilure to complate injﬁhese blocks that bore out that
§  'jnfcrmaﬁioh, that they woulq be eliminated from the tight
; sands findings,
MR. CARR: Point of clarifisation. t-:}'ze'n‘
f iy you saiq drilling in each of these blooks, what do you mean

by each of thege blocks?
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16
0 Okay, let's --
R © You mean -~
0 Let's say, for example, we decide this

today, or a decision is made today that all of this unit be-~

longs in. Then within a year the completion of a well in _

"Seétién,33;of 31 Morth, 7 West, demonstrating in situ gas

ﬁermeability'of‘less than 0,1 of a millidarey and productive

'capaciﬁy Jower than that spelled in Federal regs, would de-
monstrate that that block should be retained.

B o _that's this central block thié‘s like -~

o e Yes.
A == miles -~ rorth/south dimension, three
' miles.’ # 3
v TLQ - lnight, but upbn failuré“toicOmplete such

a vell in here, that ‘central block would be thrown out. -

And the same --

A | And the same thi»n'g »fg)‘r'the southern
»biod*. ’ o
B 0 C - thing.for the southern block.

A - ; would only éaYﬁfhat at this“pOiht we,

JYéar, and that if those were thrown out and not prejudice

us ‘at some future point going in, I would not object to that

‘greatly. I thipk that undoubtedly at some point in the futur

——

W




A Well wil] pe Arilleq g

;.ura'a
‘forﬁhqoming,

0

A e about’somethin§JWe have

n ' Okay,‘let'

done,
8 go off the-record,

‘ ,"(Thereupon~discuséiéﬁ'Was hadf,

W'E::bff the racorq, )

e el s

e
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feet. Then we drill a 7-7/8ths inch hole, or largéf, and.

generally run 7-inch -- well, for Mesaverde wells, which are

SN

10 | back to'the‘surface,oufside our 7-inch casing.

12 I would you use on the 9 5/8ths? That would be circulated, as

15|
el R
N9 if you've discussed frssh water in the criginal hearing. I
SUE
19
20; ‘fland ahd sometimes in the PictUred.bliffs. The ~- ve occa~
211" sionally receive flows of frésh water from the uppermost por-
. ‘Fruitland, so that would be around 3100 feet.
2 RS | i’ |

2% | “circulated to the surface would protect the shallowest water,
‘ ‘that~which might lie between 200 feet‘éhd 250, and is there

28

19
A Ve nprmdily run 9-5/8ths inch'caéing

for surface casing. Jet me look at a -- to about 200 to.250"

going to go deeper, we generally run 7-inch casing through
the Pictﬁred’Cliffs at approximately 3600 feet, and cement
back~to‘theﬁsufface“a11 the way. We circulate cement clear

Q.  5,’~ ]What‘éype of cemeht;’grAWhat;vqlume

welly -
A L Yes, that's circuiated, as well,
@ okay. HNow I don't recall this instant
preSume that you aid. Wiil“youkreferesh-my memory on that?
A i ‘ Well, fréesh water exists in the quit~'

tion of the Pictured Cliffs or the lowermost part of the

Q ~ Okay, now obvipusly having the cenment

any other water below 250 feet untll you get to this water

KN




lr v R - | N 20
2 | that you're talkiﬁg about in the Fruitland and Pictured Cliffls?
3_ 3’ A ‘ Yes, W§ters occur in several of the sapdn
sténes, pargicﬁlafly’the de Alémo séndsﬁone. it carries
water in this area, | o |

Q ”;1 | 'And that's above.the Frﬁiﬁl&d&?ﬂl

A "‘ It's above the qujéland. b
9 e u?nox-:.muc‘h? | |

10° ‘ A ¥ How far above the Frdiﬁiand?

m R ¢ ) o Yes.

. R A o 2.0 . A 'Again that varies greatly from area to

farea;-bésed;6nfthejgeoldgicminterpretatiOn, but in some areas
R A L directly above the Fruitland. Tn other arcas it's
15 aix e'r , :

16 seVe:alyhunQrgd feat‘higher;

7l 0 - Okay. Tn completing a Fruitland well

Ty A
[ A

18 | in this area, what completion technigues would you uce?.

;i9f' R A  We11,'what«we have used in the past is
0 e set 4+1/2 inch casing and circulate cement clear back to

;??;‘;  the;surface.

I R ‘ 0 - Okay, spacifically what I'm talking about

~ L is in the treatment of the zone, acildizing, fracturing.

A . We have -~

73 Rt S S ~And thcu ehvisuely,  the nexwt aueastion

270 s how are we all assured that we don't frac into and damage

V*§§§J ii“the fxésh‘wate:?

LN : . ) .
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»A;vﬂlz?*liaﬂto fracture into them because what we're intefested‘mn is
: f&;;.f:*gas production rather than water productlon, and it is in our

and introduce 50 to 100,000 pounds of gand.

fracture these to a radius -- excuse me, let me look in my

“propped up after we open a frac, we ‘introduce sand to keep

~ate as far as possmblo from the fxesh water zones and not

'j'best interest to not fracture into‘the water zone.

’““are generally the far from the gaﬂ ProdU01nq zones and it i

'fnot likely that thaesc fractura qtimulations would fraocture

”ﬁfintb”the water zones .

21
A IWell,'the F;’we perforate the sandstones
which are indicated to be porous and gés‘producﬁive. He‘do ¥
qénerally acidize with a small volume of ‘acid, 560 ﬁo 1500
gallons of acid, and we do larqe fracturé-stimﬁlation’jobs

of between 50 and 100 000 ga]lone of Water per reservéir,
‘The rates which we use are intended to

recommendations .
0 Lo Ckay.

A This radlus of propped length, ‘that's

‘ii.propped‘béen“Of 1200 feet in the 1ardest of these frac

’jobs;

il

Tﬁsafety to thn fre°h water zones is that we attenpt to perfor~

1 should also say that the water zoneal

The only staéenéntﬁfha£ I’caﬁfméke aboutj -




22

Yyou're speakinq'of far vertically?

0.

A rar vertically, yes.

o on what order of maqnltude

k ﬁell,»séveral hundred feet.4 1 don't =7
o] Alamo water

the, o)

hese c¢ross gections,
tions,

t looklng at t
than any plac
any £resh Wa

jus
ase crossAsec

zone i8 higher

o shown on th
ahd iVGOn't - X don‘t’see ter>26nes,‘you Know, -
the Fruitland.
'fé’&ou’havéy

~ adjacent tO the top of
0 . L“o what you re aaying {a wher
{e's just @ rafe'dcdurrence, not

resh water zones,

Yt of thinq.

: fithese £

nuous

redictahle S0
that is conti

«fL‘f”tﬂlez P

e 2 The fresh water zono

e aquifer in the area;, is denerally seve
[ ‘and pre

our Fru r1and

ral

. and is a \arg

t hlgher than Eormation,

. pundred fee

- gents MO problem.

19| o oxay- |
L?Qﬁ’ A o A little, amall quantities of fresh
xemselves, but thosc would not -

e coal beds £l
or. agrtculture,

a off

: water occur 1n th

be of sufficient

© pur s, and actually,

to bc usctul f
1d‘oh1y need to ve draine
es could

oals O the boalg»ﬁhemaelv,

quantities

WO\J

S bafore the gas;frompthe c

ow1eﬁge does

.'{Jbe proﬂuced.

_ - MR, “ADILLA. To your xh

" anyone uSe‘any of this firesh water 1ocaLed close to OF in th
, e -
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‘coal seams -~

A .~ Mo, no. The coal seams are 0ccurfing
at around.3000—foot'deptﬁs and the Ojo Alamo fresh waters aré.
up around, you know, 2000*féot depths, and even those are
not>really bYeing used for irrigationioryanythihg like that
at this point. | .

The Ojo Alamo is ueed, I bclleve, some~ "

- where in tho Dbasin as a source of water to actual‘y watex-
 -flood or re~preSSUre’oil and gas reservoirs,.but not for

‘agricultural purposes.

AT The water that you'd be trylnq to protec
would be the 010 Alamo water, the water above.

A Yes.

A~ . LS 2

i o Now - you - treated these wells to the =- on|

A - Yes,

0 And did you experience any water inflow

| problems on those wells?
‘nl ‘

A - Yes, we did. WeﬂbeiiGVQ that the water |

*that we recovered from these wells was from. the coal sections

‘;-,;;‘in the 1owermost part of the Fruitland.

0 nnd aid it deplete, or is it depleted?

A It is depleted. It has not totally de-

&y
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. would basically become an artesian flow. - These zonos axe

24

0 What volumes are we talking about here?
A :Weii,‘We don't ~-- we et almost no

measurable water at the surface, of 1 barrel per day, or

something. The water -~ the gas bubbles up through the water

and comes out as slightly wet gas and then in the separators

we separate some of the water out, but it's not -- it's not

adequate to flow water. It's just’a'mattér of it impeding
the natural gas flow.
Q ~ If you fraced into.any significant water

zone, you'd be aware of tihat immediately and you'd have a

well Which>wguid not ke aﬂproduéing woll in any event.

A : CIf ~- if water we?e present in such

quantities in the Fruitland or Pictured Cliffs, the water -

D

e

over pressured. . They contain higher than normal pressures. -

“and if WQ_actualiy encountered a‘watéf‘zdne'in~the”§fuit1and”‘
?‘or PidtUrod Cliffs wéllé, 1 would"expeththe'water elther to
“flow to the surface or the water to‘gillfthé;pibé 51ﬁ5§ﬁ tOf}: »
zﬁhe'top of the gr§nnd1ievél, aﬁd,we have hbt“éncduﬁtgredﬂény;
. thing iike that. ‘
0 .'ﬁhaf‘s‘ﬁhe»ﬁéﬁgre:of“the_formation abo?e,'

‘the Fruféland-th&t~separatesffﬂé Fruitland from the‘bjb Alamo|-

watex?

Iy | It's a shale.
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Q Would that ~-
A fThe'Kirtland shale,
0 _Hould that tend to heal up any’fractureé
'that vere induced in that zone> |
a, , well, yes, and the fractures would not

be antlcipatpd to go that high- to have that vertical extent.
0 - Your normal Fracturinq treatment is in-

tended to go out horlzontally and not vert1cally°

A 7 Well, of course,;it obviousgly fractures

“both directions, but it's intendeq to fracturé'the formation:

that yéﬁ're‘gas‘is to be~producéd frbm'

N You've had no 1ndicatlon that thay ex-

" tend upward to any great. erte,t?

A 3f->'~u0, not to ‘any’ Fresh water aquifer.

0 Not g01ng up 1200 feet°

A - No, no,

0 ;‘>‘ Just to refresh ny memozv, in the origi~

nal hearing you went through som@ rather complicated mathe-

maties, engineering to demonstrate Lhat theqe wells which

Fruitland thore was one well which had not boen treated, whic

“bore out all of thosa figurés, is that correct?

N\
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~ treated. The -~ I think what you're referring to, in the

one Fruitland well which we have within Ehe'area, was the

Number One Revised?

ko the -~

show that ever:thing should be within the)parameters set out.

- 26

A No, all of the Fruitland wells were

one Frﬁifland hole which was drill stem tested back in the
1950"s. |
0 . That's the;Weil showﬁ .
A »; That‘s the well shbﬁn in yellow,

Q == with the yellow sguare on Exhibit

A; “Q{~zf3YeS.
v B

A - That -- that wellﬁwas~ar111.StemteSteﬁa‘

R

'@ :So that well doeg lend ox give validity |

i

0. Right, the arithmet\c calculations that |-

MR. STAMETS:, Are thel'e any other ques-

tions of this withess?

MR, CAER: I fhave 'no 'f"ﬂi\r‘fhérf‘ci <
. : : e i

' )\ o
-

MR, STAMETS: He may be\lexcused
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‘is a full, true, and correct record of’ the hearlng, preparéd

CERTIFTICA] T E

I, SALLY W. BOYD, C.S.R., DO HEREPY CERTIFY that
the“fdregdihg""'I“'i'an’scri‘pt' of Heariﬁgv before the 0il Conserva-

tion Division was' reported by me; Ehét ’t‘he s"éid transcript

by me to the best cf my ablllty.

1da herelsy €erh £ thai the s’)"éf")mq Is.

a compﬁem rerid of tha precendings m
‘me r'nCzu ity (“d :n' of »;’ 5o 'ao. = )
"-h(i’m'd by rae on__ 1R

i i Examiner
il (.( insey vaﬂon It Sivision

Sy,

N e e
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UNITED. STATES GF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

NGPA SECTION 107 TIGHT
FORMATION RECOMMENDATION

STATE OF NEW MEXICO OTL Pocket No.

CONSERVATION DIVISION OF

‘OEPARTMENT

B R ot ST e
EREES o Sy TR

=

7 ; RECOMMENDATION FOR TIGHT
A : : ,FORMATION DESIGNATION UNDER » m
: e ‘ SECTION 107 OF THE NGPA.

R

o Blackwood & Nlchols Co., Ltd., pursuant to Sectlon 107 ‘of
the Natural Gas Pelicy Act, 18 CFR §271.703 of the FERC regula-
‘tions,. and the Spe01a1 Rules and" Proced”” s;for Tlght Formation
Designatlons under Section 107 of 'the Natural Ga51Pol1cy Act
of 1978 of the 0il Conservation’ Div131on, petitio
0il ‘Conservation Division for tight formation de
of a portloh of the Fruitland formation in San Juan ‘and’ Rlo
Arrlba Countles, New Mexaeo. ~ v ’

R R li Aftei notice and hearlng on the appllcat on. of Blackwood & .
AN " Nichols" Co., Ltd., the 0il Conseivation Division hereby »
g recommands  that that portion of the Fru1tland formation: wWHich

Aol U ‘is descr1bed in Exhibit A (being 011 Conservatlo' DlVlSth
e ‘ Order No. R-6594) attached hereto and inc ,
: 'referenca, be designated a tight formation, = ;tlonally,

the 0il Conservation® Division, submits herewith Exhibits B

- and C, attached hereto and incorporated ‘herein by reference,fﬂ
which are supporting data required under 18 CFR §271,703(c)(3)
of the FERC regulations and United States'G% ogical.Survey:

- ratlflcat1on of thls reconmendatlon, regpectively.

Respectfully submltted,'

B - Y : S

ERNEST L. PADILLA
Attornay for the
gil Conservatlon DlVlSth

N
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- “Enerdy and Minerals

My Commission Expires:

VERIFICATION

‘STATE”OF’NEW’EEXICO)

COUNTY OF SANTA FE )

ERNEST L, PADILLA, b
that‘heris'ah‘attornéy F§r §%”

he has executed the regoing. d nent i power and.
authority to do s80; and that the matters and facts set forth

‘therein are true to the best of his information, knowledge

and belief.

ERNEST L. PADILIA

. Subscribed ahd<sworn'to'before’me,‘ﬁhis | “day ‘of

NOTARY PUBITE

CERTIMICATE OF SERVICE =

k I hereby certify thét»Ifﬁéye7€his;dévlserVéﬁ a copy of the

“for Blackwood & Nichols Co., Ltd,. in accordahce with'the
- requirements of Section 1,17 of the Rules of”Practiqe'Ehd

Procedure,

Dated this _____ day of March, 1981,

~

ERNEST T FABTLCA

\

.foregoing_RQcOmmehdatidnfﬁoCahﬁbellfﬁnd;,lhék,°P;Ag,{At;bfnéys_
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STATE OF NEV MEXICO
ENERGY AND MINFRALS DEPARTHEVT
OlL CONSERVATION DIVISION
STATE LAND OFFICE BLDG. "
SANTA FE, NEW 'MEXICO
10 Decnmber 1930

EXAMINER HEARING
IN THE MATTER OF:

)

)

Ap911Cation‘6f Blackwood & Nichols )
)

)

)

)

Company, Ltd., for deslgnatlon of a CASE;'
tight formation, San Juan and Rio 7087
Arriba Counties; New Mexico: ‘
 BEFORE: Richard L. Stamets
FRANSCRIPT OF HEARING
APPEARANCES
For the Oil'CtherVation ~Frnest.L. Padllla, Esq
Division: - Legal Counsel to the Division

state’ Land office Bldg
Santa Fe, New ‘Mexico 87501

For the Applicant: iy William F. Carr, Esq. i

: - CAMPBELL & BLACK P A.
Jefferson Place .
Santa Fe, Hew Mexico 87501
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CHARLES F, BLACKOOD

Direct Examination by Mr.

Carr
,Cfoss'Examinatioﬁ by Mr. stamets
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Appllcant Exhibtt One Map "5

Applicant Exhibit 17, Cross Sectlon B 5
f Appllcant Exhlblt 18 Cross Section S 6
Applicant Exhlblt 19, Cross Sectlon | 9
Appllcant thlblt 20, Supplement - 11
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Jtion,. San Juan and.Rio Arriba: COuntles, New: Mexlco.

'record to reflect thls ‘is.as cont;nuatlon of the hearlng 1h

‘this’ case, held on Novembe: 12th ~1980.,. el :sfw-x?}urf‘ﬂ

T NOND B

‘thet;Mr.,Blackwood .was preVLQusly guallflednas an eﬁpert in

NG e foumh

, étion offthat’case, the regord- was left open, ‘the' record: does%(

‘show that My, Blackwood was qualified and sworn. -I don't seéf

f“exhlbibs offered at the prior hearing and a brief statement

,MR;-STAMET54;§Jwe%11<c311—nowngseﬂ7087;
+:MR. PADILLA:, ;Appli'cat:i:oh»:o‘f_f B'].‘é’i’;‘kW()”bi'd'"-‘:‘3

FEN
L8

apd¢§i9b9L§;Compaﬁy, Ltd.,: for desmgnatlon of:a: tight forma-.

MR. CARR. Mr«Examiner,'we a like the

R RN

~Also weﬁd like the rEcord to,réflect

TR s S N
RS I ; AP AR S

petroleum engineerlng,,and that ‘he. was:iplaced under:oath:iat

thatﬁtlme.; If. you would slike to.rensyear-him iny it:might:

[ R,
T Et S

be approprlate at_ this tlme. ST B T T T

i MRe STAMETS 3, hSinceﬁthis&is;a continu-

P v

any need ‘in doing that agalng, Thoal Do ogoryvoos,

MR. CARR: kAt the hearing on November
the 12th the Examiner‘réquesteduthatwwe;prepare and present
5§m?q?ddiﬁicnalrinfoxmationq.zTO:d@;thatwwehhavektaken“our”frv
previoysly submitted meaning and purpose of exhibits which

wag not offered as an exhibit “but which was included with thef

exhibits previously offered, that 81mply was a summary of theg ‘

of what they were intended to show: |,
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We have added toythat four more exhibits

" Exhibits Seventeen through Twenty; and have simply added them

tb that meaning and purpose of exhibits and have supplied you

Llhd
Y

at

‘with additional copies and ask t{%t this now supersede that
summary which was presented at Ehé’prior hearing.
“MR. STAMETS: Okay, that will be fine.

MR. CARR: " Mr. Blackwood is going to

start testifying from the land plat, or the required map that|

was offered as Exhibit One in the prior case.

We have revised this and have provided

- _.copies to you to substitute. The only change has been' that

‘we have placed traces on this map to show the location of the

various cross sections from which he will testify,

Revised Exhibit One?

MR. CARR: That is correct.

CHARLES F. BLACKWOOD
being called as a witness and having been duly sworn previous

1y uponh his oath, testified as follows, toswit:

'DIRECT EXAMINATION

BY MR. CARR:

r

'MR. STAMETS: And that is identified as |

0. - Mr. Blackwood, will you now refer'to
: . ' PN
M—‘A e -

PP —"—y
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what has been marked as 0ur’revised“Exhibit One and state,
or réstéte, what it'iS‘désigned"io shdw?

A THis map, which is -- was previously
called Exhibit One is'now'oné palled Revised Expibit One, and
shows in red ‘the prdduéingvpic£ﬁréd Cliffs wéils'in this area
bth’Wiéﬁin the NOrfheéSt Blahco Unit Area and immediately
adjaqeﬁt!to'fﬁe'horfh side of the Northeast Blanco Unit Area.

| The map also shows the boundary of the
33,500¥acre unit ‘area that we are talking about. It shows
the 1ocati0n‘ﬁhéré we have é drill stem'test; which was usgd"

andfcalcu1aﬁed to ‘obtain the pérmeability for the area, and

we have added to it the trace lines of cross'sectiOn'A#A',

which is an east/west”trendfﬁg,cpossfsectiOn at the northern
part of the‘qniﬁ;'BéB',4whi¢h'i3'a cross section goingffrém”

north to south across the unit; and C-C', whieh is again a

‘cross section running east and west across the Northeast

Blanco Unit.

Q ' Will you now refer to Blackwood and

Nichols Exhibit -~ well, Exhibit Seventeen, which is the A-A"

cross‘secéioh, and explain to Mr. Stamets what it shows?

A ~ Okay. This is our cross section A'A‘,

 which7wa§ﬂprepared"in order to define fox this application

what we mean by the Fruitland formation., We have the top of

the Fruitlaﬁd marked on these logs and the base of the Fruit-
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land the lowermost cpél,“the lowermost-Fruitland coal, which

by virtually all authors and references is generally included

“base of the Fruitland.

‘base of the Fruitland formation and as you're probably well
FfuitlandifOrmation"and the upper part of the Pictured Cliffs
B-BY, atihhe gsouth end of the unit you will note that the

~massive Pictured Cliffs sandstone with the coal at the very

" top is the only massive sandstone preseht in this area. A

6
land. This‘cféSS‘sectibn,iS hung on a datum of 3100 feet

above sea level.

We have cliosen to include in the Fruit-

in the Fruitland formation.

‘If'yéthl“lét me go on to Section B-B',

0  That's our Exhibit Nimber Eighteen.
B I'd like to again Say'that_this cross

section B-B' runs from'B to the south to B' to the north,

and again shows the top of the Fruitland, as we would like to

see it used in ti

Kgain we have pht the base of the Fruit-~

land at the lowermost coal,

There‘is'some“aifficﬁlty‘in pickihglthe
aware, there 'is iﬁtéf»ﬁoﬁgﬁéiﬂg”bétWeen“Ehe‘1bwér‘part of the

formation.

If you’t&ke,a look at our cross section

Br

‘area of our Northeast Blanco Unit, and the

2N\
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~you're talking about the --

2
few minor sendstones and coals, thin in nature and discon-
tinuous, are’fOUnd at the soﬁthefn‘end‘of’our Northeast
Blanco Unit, and I thiﬁk'thét”we would not have any trouble

picking this precise point as being tcotally Fruitland above

“this point, totally Pictured Cliffs below this point at the

southern part of our unit.
However, as we go to the north, we find

about ten miles north of our original south boundary of our

‘unit, we find a massive sandstone ‘developing above the ex-

tremei&»maSsive Pictured Cliffs'sandStone, and this sandstone

occurs in ail of‘the‘wells-to the northerhfpart of our unit.

Bee,,here s’ our massive Plctured Cllffs sandstone, Wthh lS

'obv1ous and easy to flnd in all of the wells, and there s a

coal r;ght at the uppermostypart of’lt, which we gay is the

. base of the -- the base of the Fruitland.

However, in this area there is a massive
sandstone bed some 40 feet thick.

0 Mr. Blackwood, when you say this area,

A : The northern half of our unit.
o . Fine.
A._ The northern half o6f the’ Northe&st Blanc

‘Unit. A thlck sandstone occurs separated from what's gener—

ally recognized as the massive Pictured Cliffs sandstone by
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shales and coal beds and this sands£0ne by some authors and
by some authoritiés*is'inciﬁdédfin the3?icﬁﬁréd Cliffs. Thex
is quite afnoménéiaturg‘problem'trying\to decide what to do
with this sanddténe.
| It is my recommendation, ana I have

drawn these cross sections toEéhow’ohlytthefmassive‘Picfﬁféd
Cliffs sandSténe'béneéth theildWérmost‘FfuiEiahd'écal;' Phis
this should be the boundary maﬁﬁer, I:bélieve, for thé}North¥
cast BiénCo Unit Area, ﬁhe'reasonjbéing“we find it impossible

to do our underground: plumbing:.in such ‘a manner to call this

~afea,450‘0r*60‘foot~in£ervalﬂbéneath this SaﬁdétOne,'Frﬁit~

land §~‘
| ;g  Couid you tell us whag'well»Ydﬁ're
talking about whén’ydu say this -- L |
" n okay. uet's take, for example, Well
102-A. |

& on Bxhibit Bighteen.

A on Exhibit Eighteen, fhe créss section

B-B',

There exists above the top of the mas-

sive Fruitland -- of the massive Pictured Cliffs sandstone,
and fhe7lowermbé%“Ffﬁiﬁiﬁﬁﬁ;éOal,‘ahhiﬁfervéi apprOXimately

" 40 feet thick, which 'is Fruitland formation. Then there also

exists a 30-foot thick sandstone, whizh may be very likely

EEN
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'as we need to make one mark on this well log, and we need to

o W

‘base Of *he Pruitland is the lowermost Fruitland coal. We

'thlnk that any other: plck will end up belng 1mposq1ble to .

terval in the middle of the Froitland pictured cliffs, and
" that 1nterva1 disappears in the mlddle of our unit and be-
e don't Know whether to ‘complete thls‘InEerval as Pictured

»formatlon w1thout a hole 1n’iEVWhiéh could pdsSiﬁiy*repre—

kcross sectlon C C S and rev;ew tna‘ffbrgM tamets°

western extremity. of the unit, to Well 22—A, whlch is on the

'~,curred at the top ‘of the iy cive nturéd C]lffs sandstone.

-

9

>

oi jvalent to the massive Plctured CllffS sandstone. Inasnuc

call a continuous Fruitlaﬁd; we have chosen to say that the

cdmblete your wells. For exsmple, if we call a 40:-foot in-

comes nothlng, we have -~ e have a complexlon’problem.

Cliffs or as Fruitland, and we therefor have chosén the

easiestzlog piék,‘&ﬁiéh also gives YOu'contindbUS Fruitldhd

sent a Plctured Cllffs sandqtone strlnger.

0, ‘ | Will you nOW refer to EXhlblt Nlneteen,

A ' Cross sectlon c-C? 7occﬁrs"in'the
southern -- about the central to southern part of the unlt

erea,yehd'it goes Erom he‘l 104<a, whlch is on the C at the

I

eastern extremity of the unit.
We have aqaln plcked the 1owermost coal

as the base of the Frultland formatlon, ‘and thlS -~ thig oc-

“F
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~ 1‘ 10»\'
2’. This -- this is again the’best~piCK.beé‘
3 cause at the western side of ‘this unit -- well there is no
4 doubt: that that would be the ploper pick at the western side
Z.‘ of the unlt. Again, as ve go eaSt‘and slightly"north, an
7 additiOnal oandstone ‘gccurs above’ thlS 1nterva1 which cou’d
“8“ confuse the -- the pick, but we ‘believe that it's 1n the
9 "best nature of thls deflnltion to have one contlnuous qult~.
10 '1and 1nterva1 and not try to confuse it w1th‘hav1ng a pos~
»1151 , 51ble ‘tongue of the ‘pictured CllffS sand protrudlng 1nto the
i“ 12| Frultland 1nterval.
?é ';jiff'” ' g = Mr,‘Blackwbbd, lF ‘for the purposes of
?v B ’1?4 _ :tﬁis'apﬁiicatidh1you'wére asked to select a type 199, whlch
‘ llz ' }Og‘ would it ;big?
- ;1;!5" '"A[ o “Me. Carr, I thlnk that ‘the best tYOeif
i izlgt ”zlog would be the’17—A, ana “the reaso; ls rhat: u—‘that log is’
2 19 | one which appears on two of ‘the cross sectlons, in other
% :20: ’ words “he'r vEh /80 outh’ and the east/west rross SeétiOnS,‘
o ; élf" B-ﬁ'”and C—C‘, cross at Well 17-A. ‘
‘ 4 22 ":{ SN TN ~ and it is Wery typical of the Fruitland
) 23 ' f'qrhiatién ehiroughoiit the area. | |
N :z A | | MR, STAMETS: What‘s the i"to’yp and bot-
| % | om of the liiEiand in that well? .
\./ 27 A In 17—;\? Let"vé see, the b’a';s»e wou‘ldﬁb,e“_‘ ’
; 28’ at J2 -- about 3224, and the top is about 2 “”;  ‘”‘"~




MR. STiMﬁTéE vhank you.

As you can see, Ve have approximately

5 A
éb a 250~ foot thickﬁéss'iﬁfoughOut the area and generally no -
.1“‘ no major problems throughout the. entirevFruitland aree} put
e?i you can see that 1n61V1dua1 sandstones and individual coal
’8" peds are not cont:nuous 1n fact, guite the opp061te is
o be from surface

trﬁe. Most of these are -~ are known t
studles and from 109 studles, to'be lenses which are not
xtent and’ do not continue, generally, even

large in_arealoe

‘from one mile to the next.
’Q> Mr. *B1ackWOOd, @ill you now'refer'to‘
what has been marked for ldentlflcatlon;as'our Exﬁibit“

“fTwéhﬁy} end 1dent1fy this and explaln what information it

i “gxhibit uenty is SuP
e'forme

ichfwereﬁmade_preViously“in th

gas Voiume esgimates wh
| hearingfv; 7 -
| . phis is an attempt to undaterthe gas
productlon up to October of 1990. 'Our'company had the gas -
quction avalrable from the Fruitland wells‘thatjwe.,

sales pYo
" operate in thls unlt ‘for Octobbr, 1980, and 80 1 have pade
’ ~the calculatlons to show what the “non stlmulated, stablllye

o pro'c‘xuc‘ti’cw »ate to the atmosphere “is estimated ro be in
cach of these wells.
8

P A

gontains?’ - g
' ‘“?1emeht'tofthev ,\
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12
I might just run through them briefly.
In Mortheast Blanéo Well No. 201; the

non-stimulated, stabilized produclion rate to the atmosphere |

is estimated to be 11 Mcf per day.

Northeast Bianco Unit Well No. 202, ‘the

 estimated non-stimulated, stabilized production rate to the
‘atmosphere iS‘estimated‘to be 48 Mcf per day for October of

1980,

Well No. 203, this estimate of non-

stimulated, stabilized production rate to the atmosphere

Uis 3'Mcf per day..

Northeast Blanco Unit Well No. 204, thc

non-stimulated, stabilized prodﬁcthnLrate to-the atmosphere

is estimated to be 36 Mcf per day.

fAnd,finélly,”in’the'Ndftheast Blanco Uni

‘Well No. 205, the non-stimilated, stabilized production rate |

)tQ £he'atmosbhére*iévestiﬁatéd‘to be 18 Mef per/day.

TheffiVe7Norfheéét‘ElanCO*Unit’wéils

_average' 75 Mcf per day actual gas sales from the Fruitland

ot
[
EX
[l
Lt
o
Lot
5.{‘
-
<
e
. 0l
o
W
3

férmation in October. All five of these wel

1y sﬁimplétéd‘by fractﬁfihg.

'So that we find the average per well

stabilized production rate prior to stimulation and adjusted

" to zero line pressure is 23 Mcf per day5k Thi§f23 McﬁHper,_,““ ek
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3
4
¢ | 0 Mr.’Blackaod, in your opinion does the
portion of the'FrUitland'formaﬁibn which is the Subject of
this appi\i‘éatibn qualify for designation as tightiférmation »
| 9 ’uﬁder Sqétibh'107 of the Natural Gas Pb1icy Act?.
;f 10 | A Yeé, it does,
5 0. In Your opinion wiil'grantlng this 4p-
5 E Plication be 1n the best interest of conservation, the pre-
j 13 Vention of waste, ang the proﬁecfibn of Correlative ridghts? l
SN ‘
= 15 4 e
eI 0 Were reviyag Exhibit One ang Exhlbris
17 Sevienteen through Twenty prépared by vou or under yourf‘
 ;’ js » direction ang éﬁperV151on°
-; :19‘ A . Yes, they weré?prepared'by me, &
;  2071 Mk.'CAﬁR?. At‘this Eime,‘ﬁr.-sﬁamets,
N ,2‘_  ve would offer into evidence revised mahinis One and Exhibit
15 | 2 Sévéhtéén Ehréﬁéh‘Twehtfg ‘ | |
* 2243 | | | i.m.‘.s-i‘-mmrs;- ";Tﬁesé'kreViyséd exhiiﬁi‘fs : V ‘ B l
- will be admitteq,
; % B MR."CAR{R’_: T have nothing further of
; U 27 this witness on direct. |
.'g 28 .
j ] ) IS :

PN
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1 14
2 , |  CROSS EXAMINATION
2l by g, STaMprS |
! o Mr. Blackwood, what we have here is a
: relatlvely'large area w1£h the only development being locateq
3 aloné the northernmést fringes, Why at this timexis,Suéh’a
g small area developéd in the’Frultlénd°
9 A

/O Iny

OWh'aSSbmﬁinn}f

€ area, I've drawn

"§fﬁhis’uﬁit,=oﬁéibétﬁéen

th, east to west across .

Just a minute, ;Okay.

0 ' 'And‘tﬁéh‘anot

her between Sections ¢ and |
7, in ﬁhe‘tOWnship Immedistaly Lo the south.

A

Now let me see if 1 uhderstand what

N
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12
13
14
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16

17
18
19
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blocks whlch would demonstrate thiat :ii

15
you'ré saying.
You have -- one 5f these lines you put

between Section‘lQ and 30. |

0 Right.

A “on the west side of‘the'ﬁnit.

o Right, and then run it ~- fun'lt.from
wéétnto east. e |

| no un hub, b

0. » ‘phen the same thlng three secelons to
tne“south. |

A | Yes, okay,w

0 a1l right. Mythinkinglbeing that'con-,

‘celvably this large unit mlght be approvedlon'the‘proviSIOn

that w1thin a year wells would be completed in each of thesé

lged the p eabllltles

and the productlve capac1t1es which are encountered in’ the -

, Fruitland bear out what has’ been demonstrated on ‘the northern

side, and upon fa:lure to complete wells in these blocks, or

'upon ‘failure to complete in these blocks that bore out that

‘information, that»they would be elxminated from the tlght

" sands fincings(

MR, CARR: Point of clarlflcatlon. 'When

o you Sald drllling in each of these blocks, what do you mean N

by each of these blocks?




gas

atlng in’ gitu

7 West,‘deﬁénétr

d oroductlve

jidarcy an

‘0.1 of a mil

0. i ——vthing for the southern_bloék.
1 woﬁld only say’ ¢hat at this
ar gouth w;thln the: next ‘

o bldckf”

point we

$N

't have any
at lf'thOS

don

e wexre throw

and th
ot object

© yeaty
I«wduld 1

e ﬁuture po
that undoub

ome

us at som
pedly at )

1 thlnk

. greatly:
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28

a well w1ll be drllled down there and information will be

of this thing.

“Just blnply au*bor1zina the entlre unit as a whole?

17

forthcoming; but 1nformatlon is not easy to obtaln.

Perhaps we could go off the’ record for

just a moment, I'll tell you -~

0. , Okay,'let's -
A .= ‘about something we have done.
0. . okay, let's go off the record.

J(Thereupoh,discusSion‘Wéé”haa

of £ fhe“recora;)

MR. STAMETS: Let's go back on the xe- |
cord.

0 . We were talking abdﬁtfmeking:blocks out

Let me ask one further questioﬁ, then,
Mr BlackWOod. Is it possible thdt‘%his=t?§e“of a‘coﬁcept,
the block concept, could result in the somewhat Speedlerk

development or testlng of the Fruitland in those blocks than

M Yes, Mr.  Stamets, I thlnk ‘the block ‘con-
cept’wOuld provide impetus for us do additional permeabllxty

testing within each of ‘the additional blocks in order to

N
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28

- gifficult time obtalnlng ‘the necessary drllll”g rlgs As a

‘matter‘of fact, we're stxll drlJllng at this date,’and barely

_days of the yeér.

the U. S. Geologlcql survey's casing and ‘cementing’ practlces.

¥

27 -

'18
qualify'these Biecks for the tight reservoir treatment;v'I
think it would, would eneed up the development.

0. : Would you mentlon a perlod of time under

normal pusiness practices, one year?

A I would prefer two years. Je've had a

will finish our 1980 drilling program the 1ast three or four

I wouid recommend ‘that we had a two year
perlod in which to take permeablllty 1nformatlonron each of ’
these addltlona] ‘blocks.

S oxay;,”Thahk you;«'Baséa7onia¥§ﬁSﬁeﬂcaii

‘had the aaagheafing,rl'd like

that'I‘got from FFRc since we

to ask you a couple of questlons concernlng ‘the: protectxon

provided for any aquifers 1n the area by the DlVlSlon ts and

In‘general, what's the average depth ‘of.

‘the Frultland in this area?

A ~ The average'depthﬁto'the top of the

pruitland is aroﬁﬁd‘2900ffeet and to‘the'base,,around 3100

feet.

0 Okay. Now, in drilling these wells what

would your normal casing program be?
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'genera11Y~rﬁh'7~inéh —~‘wéi1, for Mesaverde wells, which are

‘gding'to'go deeper, we generally run 7-inch casing‘through

‘back to the surface outside our 7-inch casing.

if you've discussed fresh water in the original hearing. I

 §£€§3ﬁe fHatfy6u:&id. Mill you-réferééh my“mémory on that?

19
A We normally run 9-5/8Ehs inéh casing
for surface caéiﬁé. let me look at a -~ to about 200 to 250

feet. Then we drill a 7-7/8ths inch hole, or larger, and
the Pictured Cliffs at approximately 3600 feet, and cement
back to the surface all the way. Ve circulate cement clear

o What tyJde of cement, or what volume

Would you use on the 9-5/8ths? That would be circulated, as

wéil?
A . Yes, thaE‘sﬁﬁircﬁléte§;'as well.
o Okay. Now I don't recall this instant.

A . Well, fresh water exists Ln the Friit-
lahd‘and“sométihééiin’the Pidtured Ciiffs. The -~ wve ocda*r
éionaily receive flows of f?eSh water from the uppefmoéﬁ*pOr;
tion of the Pictired Cliffs or the lowermost ‘part of the
Ffﬁiﬁléhd;‘éo that woﬁia;se aréund 3100’feet; )

| 0  okay, now obvidusly ha&iﬁg”ﬁhéiéemént
circuiated to the»surface;woﬁld protect the shallowest water,
that which might lie between 200 feot and 250, and is there

any‘other‘wéter‘below 250 feet'until you get to this water

#\




| 2  ¢hat you're talking
% , A Yes, Va ' in several of:
v . gtones par*wculdrly ‘the ojo Alamo sandstone. it caryies
: o watér”in,this area.
e 6 ' L
- 3% 0 And that's above the Fruitiand?
Lo 8 A 1¢'s above the pruitland.
’ e N .
9 - 0 How much
10 - A fiow far above‘the Frultland
k. 11 0. Yes.
. A ~ Again*thﬁt varies greatly gyom area to

area, pased on.thé‘geologic'ihterpretétiOn, put in some axeas

s dlrectly above thé Fruitland.~ in other aréas ix's

f’é’évéral' undred feet higher .

Q okay- In'completlng a Fruiﬁland well

ﬁ;ﬁ]ﬁh;s aréa, what completlon techniques would you use?

;ﬁ“ E n.~» : ;Wéll, whAtvwefha ve used 1n “Lhe pust is
o % ‘,to set 4*1/27inéh'Casing and circulate cement cleat pack ¢
%% o . Ehe'Surface;
: S .';} o okay s spec;flcally'What 1im‘ta1kiﬁg abo J
‘14; is in theﬂﬁreétment of the sone, & ‘Cldlzlng, gracturind.
25 #A e have'~j
» 26; Qs Andithen obvxously) the next question
{ : | ll‘J;j : 27' ’ is‘how are,We‘all assured that we don't frac into and damage &

28> the fresh,Water?

-

4\
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A- . f‘wéii; fhéA?Q wé‘éeffbraﬁé éhe‘séndstoﬁeé
which are indicated to be vorous and‘gas‘prOducfiVe. We'do i
generally ;bidiZe‘with a small volume of acid, 506 to ISGO'

gallons of acid, and we do large fracture stimulation jobs

‘of between 50 and lbo;dbb'géllohs of water per reservoir,

and introduce 50 to 100,000 pournds of sand.
The rates which we use are intended to
fracture these to a radius - excu3e.me,ylet*me”look in my

recommendations,

A This radius of propped length, that's
~ prépped. up after we open a frac, wée introduce sand to keep

it propped open of 1200 feet in the largest of those frac -

Fobs.

The only statement that' I can make about

safety to the fresh water zones is that we attempt to perfor-

. ate as far as possible from ‘the fresh water zones and not

to fracture into them because what we're interested in is

gaéfproducﬁioh’rather‘thén’water production, ‘and it is'ihfour

beSt'inEerestfto;ﬁbtffraéfute‘iﬁto the water zone.

‘I should also say that the water zones

_-are generally the far from the gas producing zones and it is

not iikely that these fracture stimulatiohs“would'fraCture

into the water 2zones.

N\
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N

and T don't -- I don't see any fresh water zones, you know,

the predictable sort of thing.
"and is avlafge;aquifer in-thé area, is generally several

hﬁndﬁéa’feetfhigher_th%hfbhx‘FrﬁiﬁlahdfformatiOn, and pre-

"seﬁts,nbfﬁréblem.

»purposes, and actuaily, would only need to be drained off

“be produded.

22
0. You're Spéaking of far veftically?
A ¥ar vertically, yes.
0. | 6ﬁ ﬁhat\oééér;of magnitude?”
A | | “Well, several hindred feet. I don't -

just lookiﬁggét these ¢ross sections, the Ojo Alamo water
zone is higher than any place shown on these cross sections,
adjacent to the top Of‘the;ﬁruitland.

§0) So-what you're séyihg is where you have

these fresh water zohes, it's just a rare occurrence, not

‘h. The fresh water zone that isfcontiﬁucus

Q. , okay.
A A little, small quantitieS'df“ffeSh'

watér occur in the coal beds themselves, but those would not

be of sufficiéﬁt?quahtities7to‘be:useful for -agriculture
before the gas from the coals or the coals themselves could

MR}'PKDILiAE»_TO'ybur Knowledge does

‘anyone use any of this fresh water located close t6 or in  the

A
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T R Tt 18 depleted, It hac not totally de-

A agricultural pﬁgpdsesb

in the lowermost part of the Fruitland.

23
coal seams --

A, No, no. The coal seams are occurring

at around 3000-foot depths and the 0jo Alamo fresh waters are|

up around, you know, 2000~foot depths, and even those are
not really béihQQUSQd forfirrigatioh or anythiﬁg like that
at this Qoint. | | |
| ’Thé Ojo Alamb”is used, I believe, some-~
wheré'in*thé bésin as ‘a source of water to actualiy water-

flcod or re-pressure oil and gas reservoirs, but not for

0. . - The water Ehat you'd be trying to protec

N

would be the Ojo Alamo water, the water above.

A Yes?”»
'ig“ B Now you treated these'wéiis to the -- on
the ﬁor£h éide=ofj£hé~aréé?; | |
- AL i Yes. w

0 And did you experience any water inflow.

‘problems on those wells?

A  Yes, we did. We believe that the water

S

o “and 'did it deplete, or is it depleted?

[0

‘that we recovered from' these wells ‘was from the coal sections|
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measurable water at the surface, of 1 barcel pexr

and comes out as slightly wet gas and then in the separators

O ® o~ o W

the natural gas flow.
1t |
«12" ‘zone, you'd be aware of that 1mmed1ate1v and you'd- have a
13
14
15 - R T T S Gl i
iy .qdaﬁtities in*the“FfuitlathBr'Piétured“Cliffs,’the’water
g >‘W0u1d ba31cally become an arte31an flow. Theee”zbnes‘are

143, »over pressured., They contaln hlgher than normal pressures

‘20 |
th, flow to the surface or- the water to flll the plpe almost t0‘;
EERTE i ,the top of;the grcund'level,‘and:we-have not encounteredkanyf
» | ISR , . \ :
.- thing like that.
.24 - -
25
2 ‘the Frultland that separafes the Frultland from the Ojo Alamo

24
0. What volumes are we talking about here?
A, ‘Well, we don't -- we get almost no

something. The water -- the gas bubbles up through the water

we separate sonie of the water out; but if's not -- it’s\net

adeguate to flow water. It's just a matter of ‘it impeding
0. CIf you'fraced"ihto any significahtiwater

well whlch would not be a produc1ng well 1n any event.‘

A .~ If -~ if water were present in such

and 1f we actually encountered a water zone: 1n the Frultland

or Plctured Cliffs wells, I would expect the water elther to

0 T What s +he nature of the formation above

water’>

R It's a shale.

N




R The

Would that --

girtland shale.

5
‘ 4i ) would €hateteﬁa to heal up anyjfrectures
?kL that were indused in Enat zone? | '
i »m ':Well, yes, and the fractures would not
‘8" “be enticiﬁeted to 9o that high? to have eriat ve;tical extent.
:é Q. | Your normel gracturind treatmepteis'in—xk
'herizontaiiy and‘not VefticélIY?
ctures

téhdea £o go oﬁt
B A Well,‘ofcourse;-ie obvxously fra
‘poth éireetions, ﬁut je's intended te fracﬁﬁre the formatlon'
48 is to be produced £xom.
ex—-k

that you're ga
you've’ ‘had Mo 1ndlcat

t extent : g y

jon that they

MEend”uPWard to anv grea
No, not Lo any FreSh'Waﬁer aquifer.

o .

;g Not goxng up 1200 feet

_»E Ne, ﬁo.

0. Just to refresb "y fienory s ‘in the oii&ié
pllcated mathe

ent through sO me rather com
t these wells Whlbh

ably wexre

nal hearing you W
on%trate tha

to dem
ommlngled prob

\~ﬁ5£icsi‘¢nginee£iﬁg,
had been treated and wexre downhole c
mlts get out i
and that as to the

ated, whic

well Withln tho 11

blllty and productlvxty,

d not been tre

in s;tu permea

t all of those leufés,

bore*bu
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A No, all of the Fruitland wells were

‘tfeatéd. "The -~ I think what you're referring to, in the

‘orie Fruitland well which we have within the area, was the

‘one Fruitland hole which was drill stem tested back in £he

1950's.
0o  That's the well shown —-
A, ¢.That's the well shown in YEllow;
0. : -- with ﬁhe yellow square on Exhibit
Nunber One Revised? |
| A Yes.
0 -Okay.

A That -- that well was drill stem tested

 prior to any stimulation or fracture.

‘0 “So thal well doces lend oy givevalidity

to the =-- -

2 ~The permeability factor. | o

[ Right, the arithmetic calculations that

show that éverything should be within the parameters set oit.|

'MR. STAMETS: Are there any other quesé

tions of this witness?

'MR,‘CARR;;4I?haye*ﬁo”fupﬁhér*questionsf

| ‘MR. STM‘IETS: He may be exgtised. Any- ‘

:thing’fufthér in this case? The case will be taken under

~advisement. ‘

Y DA
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CERTIFICATE

N

I, SALLY W. BOYD C.S. R., DO HEREPY CERTIFY that g

§ || the fore901ng Transcnpt of Hearlng before the OJ.l Consnrva- ’
6 tion’ DlVlSZLon was reported by me; that the saJ.d transcript ,
7 is a full true, and correct record of the hearing, prepared j
8 ~:by me to the best of nmy abJ.lJ.ty.
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Docket No. 36-80

Dockets Nos, 37-80 and 38-80 are tentatively set for November 25 lnd December 10, 1980 Applications for
hearing must be filed at least 22 days in advance of hearing dute.

DOCKET: EXAMINER HEARING - WEDNESDAY ~ NOVEMBER 12, 1980

9 AM. -0IL oonsxkvnxou DIVISION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The followlng cases will be heard before‘Richard L. Stameta, Exaniner, or Daniel S. Nutter. Alternate Examiner:

ALLOWABLE:

CASE 7076

CASE 7077:

CASE 7046:

" CASE 7078: " A
: 'aryled cause,’ seeks approval for the dual complet1on of its Warren Unit Well .No. 82 located in “Unit

CASE 7079:

" CASE 7080

CASE 7081:

- mam—————————

" GABE 7070%"
CASE 7070

CASE 7082:

}Applxcatxon

.Application of Tesorc: Petroleum Corporatton for a pllot e‘

4ii)'>60nazdetatzon of the allowable productlnn of gas for Decenber, 1980, from fifteen prorated .

pools in Lea, Eddy, and Chaves bouncxéu. New Eezicc.

(2) Conuxderatxon of the allowable production of gas for December, 1980. froa’ four prorated
poola in San Juon, Rio Arrxba, and Sandoval Counties, New Mexico.

Appltcatxon ‘of Vista Resourcea, Inc. Eor an unorthodox gas uell locat1on, Rio Arriba County, New
Mexico. Applxcant, in the above-styled cause; 'seeks. approval for: the unorthodox location of its
John H. Dashko Federal Well No; 1l to be drilled’ 2510" feet from the South line and 790 feet from the
East line of Section 11, Township 24 North, Range 7 West, Basin-Dakota Pool, the E/2 of said Section

“11 to be dedicated to the uell.

Application of Threshold Development Company for a dual completion, Eddy County, New Mexico.
Applicant, in the above-atyled cause, seeks approval. for the ddal completion of its Conoco "10"
State Com Well No. 1 located in Unit I of Section 10; Township 19 South, Range 29 East, Turkeéy

Track Fleld, to produce oil from the Wolfcamp formatlon and gas from the Atoka formation through

parallel strings of tubing.

(c titied  from October 15, 1980, Exsminer Hearing)

/,Applicatlon ‘0f Cotton Petroleum Corporatxon for downhole commlnglang, Rio Arriba’ County, New. Mexico,

Applicant,. in the above-styled cause, seeks approval for the downhole ‘commingling of Chacra and
Pictured Cl1f£a production in the wellbores of wells'in the South Blanco-chtured Cliffs Pool located
in Sectxona 1,2,'3, 4,9, 10, 11, 13,723, and 24, Towmship 24 North, Range 4 Hest.

Ap cation of Conoco Inc, for a dual completl.on. Lea County, New Hexlco. k Applxcant, in the above-»

G of Section 35, Townshlp 20 South, Range 38 East, to produce oil from the lenebry 0il and Gas or
Warren-Tubb Pools and the D-K Abo Pool.—

G 011 Company Eor the smendment of Order’ No. R—5727 Eddy Co'nty. New Mexico.
' e‘above—styled cause, seeks the amendment of, Order No. R-5727Fo 1nc1ude the entire
Pennsylvanian formation under the compulsory poolxng ‘order rathér than only the Morrow formation
a0 previously ordered. . . T

‘ Applxc txon of Franks Petroleum, Inc. for an unorthodox gas well’ locat10n, Lea »ounty. New Mex;cc.

“the above—styled capse, ‘seeks apptoval for the undrthodox: location of a well to be
ik the Moren apd Raak” 11nps ‘of Sectxon 9. Townshxp 21:South;" Range 32 East,

5 .
uuc .l.er.-c. LG ThE NoY

Hat Mesa-Morrow Cas Pool, the E/2 of saxd Section 9 to be dedicated to the well.

Applicntxon of Belco Petroleum Corporstxon for €. pulsory pooling,;" Ed&y County, New Hexxco.

__‘Applxcant, in ‘the’ above~styled cauee,~aeeks an’ order Ppooling all mineral interests in the Pennsyl-
. venian format1on underlying the

i E/2 of Section<19, Township 23 South, Range 28 East, to be:
dédicated ko d'wéll to be'drilled at'a atandard location theveon.. Als ‘to\be ‘considered will- be
the cost of drillidg and completing said well and ke allocation of the ¢ost thereof ‘as well as
sctual operating cogts and charges for supervigion, desxgnatxon of applxcaut a8 operator of the
vell, and a charge Eor ‘risk 1nvolved in drilling said well.,

{Continued ‘From October 29, 1980 Examxuer ﬂettxng)

stic flood pro;ect Hcliuley County, New
Mexica, Applzcant, in the above-styled cause, seeks authorzty to institute a one-acre pilot caustic

£lood proJect in the Hospah’ Field by the injection of caustic fluid*into’ ‘theé Seven: Lakes Sand ‘of the ~

Upper :Hospah Field at an: approxinate depth of 300- ~500 feet through four 1n3ectxon wells ‘in Unxt K of
Section 1, Township 17 North, Range 9’ West. ) ,

Applxcatxon of- Haralo, lnu. ‘and Dalport 011 Corporation for ‘a waterflood projeet, Lea 000nty. New
Hexito, Applicante, 'in ‘tha sbove~styled dause, seek authorsty to institite a joint-waterflovd pro-
Ject on Dalport 8 Wlnters peAYe U[&Sntul1s Maralo's Jalmatr’ Yates -Unit: waterfiood vfbjectibv dngi- .
injection of water into'thez Yates-Seven Rivers-Queen formations through' a well €0 e Jorrcty: u\xlledA

at”an uhorthodox location 1260 feet® from the South line and 1250 feet from the West line. B’ veotxon e

7, Tovnahip 25 South, longe 36 East, Jalmat Pool.

o
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CASE 7083: Application of Bess Enterprises Production Co. for compul-orv ranling, Lea County, Rew Hexico.

Applicant, in tha abova-styled cause; deeks an order poolxng all mineral intersats in tha Wolfcamp,
.Cisco, Canyon end Strawn formations undsrlying. the $/2 we/6 of Sectiom 13, Township 16 South, Range
36 Bast, Northeast Lovingcon Field, to be dedicated to a'well to ba drilled at a etandard location

thereon.  Also to be considered will be the cost of drilling and conpleting said well and the allo-
catiocn of the coat thereof as well as actual operating costs and charges for supervision, deszgna-

tion of spplicant as operator ‘of the weld, and a charge for risk 1nvolved in drilling eaid wvell.

o )  CASE 7005 7005: - (Continued from October 29, 1980 Exaﬁlner Hetr(ng)

b . i ;

e : : Ahgli::tibn ot 501 Hest Iz for an NGPA deteruxnation, Eddy County, New Mexico.
: T Applicant, in'the above-styléd cause, seeks a new onshore reservoiv detersination in the- Hortou
formation for his Turkey Track~Morrow Sand Well No. 1 in Unie T of Section 26, Township 18 South,

; Range 28 ant.
- CASE 7038: (Continued frou October 29, 1980, Examiner Hearzng)

Applieation of Natura Energy COrporatxon for comgulsoty pooling, Lea CQunty. New Mexico.

Applicant, in’the above-styled cauge, seeks en order pooling all mineral interests in the San- Andres

formation undarlying the NE/4 NE/4 of Suction 6, Township 19 South, Range 39 East, to be dedicated

to a well to be drilled at a standard location thereon. Algo 'to be considered will ba the cost of

drilling and’ codpleti” gaid well and the allocation of the cost thereof as well as actual operac1ng
" coats and charges for aupetvisxon, designation of appllcant #9 operator of the wéll, and a charge

for risk involved in drilling said well.

| CASE 7073: (Rendveitiled)

Avplication of Tch sxploration, Inc. for pool ctaatton, tewporary apeelal pool rules, and
“ausigament of a dxscévery allowable, Chaves County, New Mexico. 'Applicent, in the above-styled
cause, seeks the creation of a new Fusselman oil pool ‘for its J.<G. O'Brien Well No. 1 located
1980 fedt from the North' line and 660 feat ‘fron’ the Weat line of Section 31, Township 7 South,
‘Bunge 29 Baht, with specxal tules therefor, includiug provxs;ons for BO-acre spacitig, & limiting
gas~oil ratio of 3000 to one and special well location” requirements provxding for the drilling of

D N P S

e walls within' 150 feet of ‘the center of a quartér-quarter section. Applicaat further'aeeks approv&l
of & 74.2~acre proratxon and apacing unit and a dxacovery gllowable for said J. G. O'Brien Well
Ro. 1. L

CASE 7084: " Application of Hatvey E. Ynte- Company for a unit agreement, Lea COunty, New Hextco. )
Applicant, in the above-styled cause, seeks app%oval ‘for the Duncen Unit Areéa,: comprising 7679
lcrel. more or less, of State, Federal, and" fee landa in Tcunchtpa 13 and % SOuth, Range 35 East.

CASE 7085: Applicntxon of levey E. Yate- Compsny for dqcignac{on of a txght fo:matxon. Lea County, Wew Hexico.
Applicdnt, in the above~aty1ed cduge;”’ seeks the dea;op-:xoﬂ of the Atoka formation underlyxng -poxr~
- ‘tions of Tounnhxpn 12413, and 14 South, Rnnges 35 and 36 East; containing 37,760 acres, more’or’
" less, as & tight for&atxon purauant to Section 107 of the Natural Gau Pality Acc-and 18 CFR Section

2718 701-703.

CAQE 2036:- Applicatxon ‘of Blackuood & Nichols COmpany, 1ed, for desxgnatxon of a tight formstxon, San’ Juan and
Ric Arriba Counties, New Mexico. - Appiicsnt, in the above-atyled cause, seeka the designatxon of
‘the Plctured Cliffs" formation underlyxng portions of Townships 30 and 31 North, Ranges 6, 7, and 8
West, conttinxng 33,500 acres, more or legs, as'a txght formation pursuant to Sectxon 107 of the

“Hatural Gas Policy Act and 18 CFR Section 271 701-705.

< S8 7087: Application of Blackwood & Nxchols Company, ‘Ltd, for desxgnation of ‘a tight" fornation, San Juen and
~R{o Arriba Counties, New Mexico.'' Applzcsnt, ‘in“the above-styled cause, seeks the deaignatxon of ‘the
Fruitland formation. underly;ng portions of Townships 30 and 31 Nurth, Rangea 6, 7,:and 8 West, con-
taining 33,500 acres, ‘more or ' less, “tight formation pursudnt to Section 107 of the Natural Gas

Policy Act and 18 CFR Section. 271 7012705,

-
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STATE OF NEW MEXICO

ENERGY anD MINERALS DFPARTMENT

OIL CONSEAVATION DIVISION

enuCe KING * March 6, 1981

LARFIY KEHOE
SECRETARY

Federal Energy Regulatory Comm.
Deparfment‘of Energy ’
825 Nor ‘Capitol Street, N. E
Washingtofi, D. C. 20426

Attention: ‘Mr. Howard Kilchrist

S

‘béér‘Mr. Kllchrlst

Enclosed is a tlght formatlon recommendation
for the Commission's consideration which I am sending
to you for your handllng. Let me know if additional
information is rgqu1red. ' ;

0

"Véfy'tfﬁiy ybursy,

ERNEST L. PADILLA
General Counsel
. ELR7dr

‘cc: Campbell & Black, P.A.

POSY OFFICE BOX 2088

STATE LANO QFFICE BUILDING
SANTA FE, NE\VMEXK'JO 87501

T 003) BE7 2434
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United States Departmerit of the Illteﬁéf@”f';;;;:qf;g AASION
GEOLOGICAL SURVEY | P
South Central Ragion
... P. 0. Box 26124
Albuguerdue, New Mexico 87125

. MAR 09 1981

- Mr. Ernest L. Padilla
011 Conservation Division
State of New Mexico

~P. 0. Box 2088 o
Santa Fe, New Mexico 87501

e Dear Mr. Padilla:

. - This jurisdictional agency concurs in the recomméndation’of the State

] , - of New Mexico, Case No. 7087, Order No. R-6594, dated February 23, 1981,

P ~thatthe desdﬁibédjlandsf1n,subject‘0rderiip;§ah‘duan;anﬁ,RiQﬁArfiba
Counties, New Mexico, be designated as ‘a Section 107 tight formation,

- Request this concurrence be 1néTuded With the recomiendation” subritted
to the Federal Energy Regulatory'CommiSSibﬁ. :

‘Sincerely yours,

Tl Y A2 et
Gene F. Danie)
DéﬁﬂfnydﬁSé?V&fibﬁ”Méhéger,

0i1 and Gas SR
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, - ar 13 51981 |-
United States Department of the Intefxorf i€ "’;:Aef ; m?'svom
o : ' GEOLOGICAL SURVEY

South rentra'l ‘Region
s P. 0. Box 26124 b
Albuquerque, New Mexico 87125

i

MAR 09 1981

Mr. Evnest L. Padilla
0i1. Conservation Division
State of New Mexico
~ P, 0. Box 2088 o
Santa Fe, New Mexico 87501
Dear Mr. Padilla: |
iTh1s 3ur1sd1ct10nal agency concurs in the recommendat1on of the State
. of ‘New-Mexic¢o, CasSe No. 7087, Order No. R-6594, dat ebrijary 23, 1981,

‘that the-described lands in subject ‘order in San Juan and Rio Arr?ba
Counties, New Mexico, be desigijated as a Sectlon 107 tight formatxon

”Request this concurrence be 1nc1uded w1th the recommendat1on submitted
- to the Federal Energy Regulatory Commlss1on

S1ncere1yfyours,

Z 17t Zf@%fwc«(

_Gene F. Dariiel
" Deputy. Co servation Manager,
0il and’ Gas o
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STATE OF NEW MEXicO

ENERGY ano MINERALS DEPARTMENT

OlL CONSERVATION BiVision

BRUCE KING © " March 6 , 1981 ‘ : POST OFFICE BOX 2069
GOVERNOR ‘ STATE LAND DFFICE BUILDING
SANTA FE, NEW MEXICO B7501

LARRY. KEHOE - ) ‘ : 1505) 827.2434

SECRETARY

Federal Energy Régﬁléfcfyftoﬁm.
Department of Energy , -
825 North Capitol Street, n.f. | |
Washiﬁggbn, D. C. 20426 : el
Attention: Mp, Howard Kilchrist - i

i Dear Mr. Kilchrist:

, Enclosed is 4 tight formatisn recommendation
for the~Commissiﬁn{§Athsidérétfbn'which I,am_seﬁdih§~,

to you for yOUr‘Héﬁﬁling. Let me know if additional
~information is'reddired. ‘ RPN v

Very truly yours,

ERNEST L. PADTL(A-
General Cotnsel

"ELP/dr
enc, ’

ces Campbell & Black, P.A.,
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UNITED STATES or AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

NGPA SECTION 107 TIGHT )y

FURMATION RECOMMENDATIUN )

; ) ,

STATE OF NEW’ MEXICO 0IL ) Docket No.

CONSERVATION DIVISION OF ) ‘

THE ENERGY AND MINERALS )

DEPARTMENT : . )
 RECOMMENDATTON FOR TIGHT

FORMATION DESIGNATION UNDER M
SECTION 107 OF THE NGPA. » -

BIackwood & Nlchols Co., Ltd., pursuant to Sectlon 107 of

the“Natural Gas- Pollcy Act, ‘18 CFR"§271.703 of the FERC regula-

“and the SperJal Rules and Procedures for Tlght Formation
' ;ons under Section 107 of the Natural Gas Pollcy Act
of the 0il Conservation 'Division, petltloned the

0i1 Conservation Division for tight formation designation

of ‘a portk ‘of the Fruitland formatlon in San Juan and Rlo

fles. New Mexico.

After notice and hearlng on, the appllcatxon of Blackwood &

;Nichols Co., Ltd., the 0il ConserVat1on ‘Division hereby

recommends that that: portlon 0f the Fruitland Formatlon whlch
is deseribed in Exhibit A (belng 0il- Conservation Division
Order No. R-6594) attached hereto and incorporated by
reference, be designated a tight formation. :Additionally,

‘the 0il Conservation’ Division, submits herewith Exhibits B
~and C,- attached hereto and ‘incorporated herein by refersnce, ..
which are supporting data required under 18 CFR §271. 703(0)(3)

of the FERC regulations aiid United States Geological Survey

- ratification of this recommendatlon, respectively.

Respectfully submitted,

| G ERNEST L. PADILLA
> : , Attorney for the
0il Conservation Division

#x
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VERIFICATION

STATE or NEW MEXICO)
Jss,

COUNTY OF SANTA’ FE-)

ERNEST L. PADILLA belng first duly sworn, on “vath, states
that he is an attorney for ‘the 0il Conservatién Division” of the
Energy and Minerals Department of the State of New Mexico; that
he has executed the fore901ng ‘document with- full power and-
authorlty to do so; and that the matters and facts set forth
therein are true to.the best of his 1ﬁformat10n, knowledge

and belief.

ERNEST L. PADILLA -

Subscribed and sworn to before me, this . day of
March, '1981. :

NOTARY PUBLIC

My Commissién Expires:

CERTIFICATE 0F SERVICE

I hereby certlfy that 1 have this day served ‘a copy of the
Fore901n§ Recommendation to Campbell ‘and Black, P.A., Attorneys
for Blackwood. & Nichols Co., Ltd., in accordance with the
requirements of Sectlon 1.17 of the Ru]es of Practice and

Procedure.

Dated this B ‘'day of March, 1981,

ERNEST 1. PADILLA
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STATE OF NEW MEXICC

Fabruary-25,

’Mr.fwilliamjfa Carr
'Qambbell,‘Byfd & Black
Rttorneys at Law .

quat‘foicﬁgadx~2208

Santa Fe, New Mexico

' FWDeaf'Sir:

'CASE NO. 7087

ENERGY AnD MINERALS DEPARTMENT

OlL CONSERVATION DIVISION

pOST OFFICE BOX 2088
STATE LAND OFFICE BUILOING
SANTA FE. NEW MEXICO 87501

1981 (505 827-2434

e

ORDER NO. W‘_

- applicant:

alackwaod & N johola COes Ltde

Endloséd‘herewiﬁh‘are“twqﬁddpiés~of the above-referenced

Jac

EEET ‘:,'.*‘."?55‘: ?:-;: N
: .a;y'“uix;ectc:.:‘

- JoR/£4
/66§§i6f“orderxalsosent"ﬁd:
Hobbs 0CD____« |

Artesia OCD__y
Aztec OCD %

‘pivision order recently entered in the subject case.

e et R, o b e

s i e




BCREIVED
(;‘
. N FEB 10 1981
://ff CAMPBELL. BYRD 8 BLACK., r.A. ‘ N e
Lawvers OIL CONE*PYATION DIVISION
- , SANTA FE
JACK M. CAMPBELL JEFFERSON:PLACE
HARL D. BYROD" - . ) SUITE | ~ HHO ' NORTH GUADALUPE

‘BRUCE ‘D. BLACK . i
MICHAEL B CAMPBELL POST 0FF|CE 8ox 2208 ;

\'i\fi‘LLoAM'F.“C'ARHi o o v . Jr\le\ T, NEW m.mCC 3750' -
BRADFORD C. BERGE : TELEPHONE! (5OB) 088-442f ‘

WILLIAM G. WARDLE - .
. TELECOPIER: (BOS5) 983-6043

February 6, 1981

‘Mr. R. L. Stamets ‘
Technical Support Chief
011 Conservation Division -
‘\New Mexico Department of
1. Enexrgy and Minerals
Post Office Box 2088
Santa Fe, New Mexico 87501

Re: O0il Conservation’ DiVlSlon Case 7087
Application of Blackwood & Nichols Co., Ltd.
for Designation of A Tight Formation, San Juan

~and Rio Arriba Counties, New Mexico

Dear Dick

fPursuant to your request we are enclosing a proposed order
in the above-referenced case. -

If you have any questions concerning the enclosed please
“advise.

Best regards.

Vefy'trﬁly yours,

William F. Carr
. WFC:lr
EnCioeuref

gt Mey Charles F.. Blackwood
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Exhibit 1.

: Exhibit 2.
~;;i Exiibit 3.
- Exhibit 4.
/_gf | ' JVExthit:S.
fé, 'Exn{bit 6.
‘7:g ; 3 ) Exhibit 7.

Exhibit 8.

 ExIBIETO.

/ﬁExﬁ?S?t‘is

Exhibit 10.

,Exﬁ{bitoll.

| éthﬁftiiz.

FRUITLA ND FORMATION
MEANING AND PURPOSE ‘OF EXHIBITS

Required map showing wel]s produc1ng “from the Fruitland Formation
and the' °x="+ area.of this aopllcat1on

,Geologxc Section shows relat1onsh1p of the Frd1t1and Formatlon

with other format1ohs in ‘the area.

Federal Rega]atlons - these are the pertinent parts of the regu-
lations protecting fresh water from pollut1on '
State Regu]at1ons - these are the app11cab1e regu]ataons showing
how fresh water must be protected by use of steel casing; Cement
etc. ~

'Dr1ll Stem Test ‘Analysis” uses pressures and rates obtainedfby
0.S. T to ca1cu1ate i situ permeub111ty ; ‘ -
‘Rad1oact1v1ty Log 33-12 well was used to estimate the reservoir

thxckness and“in the permeab111ty caculation.

~Fracture St1mu1at1on Recommendation NEBU well No.‘203 shows the
’vprocedure and cost to ihcredse (stimulate) productivity in this
well.

‘Recomp1et10n Report NEBU well No. 201‘shows produciﬁg‘iﬁtérvaT
(1ast perforations) and fracture stlmUIat1on treatment used on

~this well. »
jComplet1on Report NEBU well No. 202 shows producing 1nterva1

(perforat1ons) and Fracture stimulat1on Lreatment used on “thic

well.
_Comp]etxon Report NEBU well No 203 ‘shows how th1s wel] was

re-worked to shut off water com1ng “from the 1ower perforations.

Complet1on Report NEBU well ‘No. 204 shows producing interval
: (perforations) and Fracture st1mu1at10n treatment used on this

well.

”Request for a11owab1e NEBU well No. 204 shows wells initial

shut in’ tubing -and casing pressure - these initial high pres-
sures’ require very long shut in time to ever be approuched

_“again.

Completion Report NEBU well No. 205 shows producing interval
and Fracture stlmulation procedure used in this well.

*~

bR
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B Exhibit 14. Completion Report Yager No. 3 shows produc1ng interval (perforations)
and Fracture stimilation procedure used in this well.
Exhibit 15. Comp]et1on Report Yager No. 4 shows producing interva] (perforations)
“and Fracture stlmulation prooedure used in" this well.
iExhlbwt 16. Completion Report Federal No. 3 shows prod0c1ng 1nterva1 (perforations)
: and Fracture stwmu1ation procedure used 1n this well,

A it s bR e
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"Exhibit 1.

Exhibit
“‘EthBit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit 5,

Exhibit 7.

Exhibit 8.

(5]

10.

11.

12.

FRUITLAND FORMATION
MEANING AND PURPOSE OF EXHIBITS

~ Required map. showing wells producing from the Fraitland Formation . ..

and the exact area of this‘app]icatioh.

Geologic¢ 'Section shows ‘relationship of the Fruitiand Forffation
with other formations in the area.

Federal. Regulations - these are the pertinent parts of the requ-
lations protecting fresh water from pollution.

State Regu1at1ons - these are the app11cab1e regu1at1ons show1ng
how fresh water must be protected ‘by ‘use of steel casing, cement
etc. ,

i1l Stem Test Analysis uses pressures and rates obta1ned by

b. S.T. to calculate "in situ permeability”.

Rad1oact1v1ty Log-33-12 well was used ‘to estimate the reservoir

“thickness and in the permeability caculation.
'Fracture Stimu1at1on Reéommendat1on NEBU well No. 203 shows the

procedure and cost to ‘increase (st1mu1ate) product1v1ty in this
well.

’fRecomplet1on Report NEBU we11 No 201 shows prodUC1ng interva]

,this we11

i f‘nmr\]tﬁ'{hn Dohn\nl- NIZ'QII iu\11 Aln 20‘_ shows pluuublny lllbt:l le

(perforations) and Fractiire st1mu1atlon treatment used on this

well,

“Complétion’ Report NEBU wel] No. 203 Shows how th1s well was

re-worked to shut off water com1ng from the Tower perforations.
Complet1on Report NEBU well No. 204 shows produc1ng interval

'(perforations) and Fracture stimulation treatment used on this

well.

‘Request for a11owab1e NEBU well No. 204 shows we1ls 1h1t1a1
-shut in; tubing and casiﬁg pressure - these 1n1t1a1 high pres-
'sures requxre very 1ong ‘shit in time to ever be approuched

‘aga1n

13.

cOmpletion Repnrt 'NEBU well No. 205 shows producing 1nterva1
and Fracture stimulation procedure used in this well.
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Ethb1t 14, Lomp]etlon Report Yager ‘No. 3 shows producing” 1nterva1 (perforat1ons)
and Fracture stimulation procedure used - in this well.
.jExh1b1t 15, Completlon Report Yaqer No. 4 shows producing interval’ (perforations)
and Fracture stimulation procedure used in this well.
,Exhibit 16. Completion Report Federal No. 3 shows producing interval (perforations)
and Fracture stimulation procedure used in this well, i
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Exhibit 1.

Exhibiti2.
Exhibit 3.

Exhibit 4.

‘Exhibit 5.

Exhibit 6.

Exhibit 7.

_ Exhibit 10.

Exhibit 11,

Exhibit 12,

Exhibit 13.

ffi(1ast perforat1ons) an
o ~ this well.
- Exhibit 9.

FRUITLAND FORMATION
MEANING AND PURPOSE OF EXHIBITS

Required map showing wells producing from the Fruitland Formation

and the exact ared of this app]1cat1on

_Geologic Section shows relations .p‘uu Ene Fruitiand Format1on

with other formations in thie area.

Federal Regulatlons - these are the pert1nent parts of the regu-
lations proteéting fresh water from poﬂut1on

State Regulat1ons - these are the app11cab1e regu]ations ‘showihg
how fresh water must be protected by use of steel,caSIng, ‘cement -

" etc.

Drill Stem Test Ana]ys1s uses: pressures and rates obta1ned by
D.S.T. to calclilate "in situ permeab111tj“

Rad1oact1v1ty Log 33-12 well was used to estimate thc reservoir
thickness and - in the permeab111ty caculut1on

Fracture St1mu1atlon Pecommendat1on NEBU weTl No. 203 shows the

- R e Ml

~,procedure and cost to increase (stimilate) product1v1ty in this -

Comp]etion Report NEBU well No. 202 shows producing 1nterva1 A
(perforations) and Fracture st1mulat1on ‘treatment used on this

well.

Comp]et1on Report NEBU we11 No 203 shows how ‘this well was
re-worked to shut off Water coming ‘from the 1ower perforations.-
Completion Report NEBU ‘well No. 204 shows produC1ng ‘Tnterval”

“(perfOrations) and Fracture st1mu]at1on treatment used on ‘this

well, : :

Request For a1lowab1e NEBU 11 No. 204 shows wells 1n1t1a1
1 dcast “f’ésure - thése initial ‘high pres-

sures require very long shut in time to ever be approuched

again ,

Comp]etion Report” NEBU well No. 205 shows producing interval

and Fracture stimulation procedure used 1n this well

N
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- Page 2
'Exhlbft 14,
”Exhwbit 15,

Exhibit 16

Comp?etron Report Yager No. 3 shows producrng 1nterva1 (perforaf1n ng)

. and Fractiire ct*mu.ug.un procedure used in this well,

Completion Report Yager No. 4 shows Producing 1nterva] (perforatvon )
and Fracture stlmulation procedure used in th1s wéll

Complet1on Report” Federal No. 3 shows prGuublng interval (perforations)
and Fracture strmu]atron procedure used in this well,
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FRUITLAND FORMATION
MEANING AND PURPOSE OF EXHIBITS

Eihiﬁttllf 'Redﬂired'man howing we]ls producing from the Fru1t1and Formation
‘ p‘ and“the exact area of this app11cat1on
Exhibit 2. Geo]og1c Section shows re1at10nsh1p of ‘the Fruitland Fnrm tidh
o with other fohmat1onc in the area.
- Exhibit 3. ' Federal Regulatiohs - these are the pertinent parts of the regu-
‘ lations protecting fresh water from pol‘ution |
Exhibit 4. State - Regulations - these are the applxcable regulatlons show1ng
how fresh water must be protected by use of steel cas1ng, tement
: etc. ‘
Exhibit 5. Dr111 Stem Test: Ana1y51s uses; pressures ‘and rates obta1ned by
, D.S.T. to calcu?ate "in situ permeab111ty".
“Exhibit 6. Radioactiv1ty Log 33-12 well was used to estimate the reservoir
? th1ckness and in the permeab11ity caculatlon RS
'Exﬁiﬁit'7. Fracture St1mu1ation Recommendat1on NEBU well No. 203 shows the 1
- i | ~procedure and cost’ to increase’ (stlmulate) product1v1ty in th15
) T well, e
Exhibit 8. ~Recomp]etlon Report NEBU weTI No. 201 shows producxng 1nterva1
(1ast perforations) and fracture st1mu1at10n treatment used ‘on
this well. el
‘* L = Exhihit °. ?tumpletion Report NEBU well ‘No. 202 shows producing 1nterval
' (perforat1ons) and Fracture ‘stimilation treatment used on’ this

- well. v o
Exhibttiioy'CoﬁpTétﬁoﬁ“Réport NEBU well No. 203 shows how this well was
; ,re—worked to shut off water com1ng from the lower perforations.
Exhiﬁitfil Comp1etion Report NEBU well No. 204 shows produc1ng 1nterval
’ »(perforatlons) and Fracture stimulation treatment used on this
well.
Exhibit 12. Request for- a11owab1e NEBU wel] No. 204 shows wells 1nit1a1
shut in’ tubing and’ casing pressure - these initial high pres-
©osures require very Tong shut in time to ever be approuched

; ~again.‘
~ Exhibit 13. Completion Report NEBU well No. 205 shows producing 1nterva1
' and Fracture stimilation procedure used in this well, dc z }
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g*‘uﬁgrxhiéit 17. Cross Section A-p*
© Exhibit 1, CrossSect%onfgs4s'-.

"ExhiSit'14; Comﬁfééfbhikepqrt Yager No;‘é'showé prodﬂé%ﬁgzinterva7 (péF?bFétiOnS)

e andffraC¢uEe sfimuléficﬁp?o&édﬁfé?used'in\tﬁis well, R
‘EXhiBft’lS. COmbTét?BﬁERépdft Yager No, 4 shows producing?fhteﬁVa] (pefforﬁtions)

“and Fracture stiﬁﬁIétibﬁ“becedure‘usedfin this wely,

Ethbitjis.'completibn Repbrc-ﬁéqéfﬁr‘wo. 3 Shcwsfﬁ?oddéihg fﬁtérvar'{peffbrations)

aﬁd‘Fréciyféfsﬁimdiéiibn Procedure Used in’this ye1y.

Ex518§f9i§L‘cbo§s’Settidh»CQC'

- ’»Exﬂfgit 20, Sbbﬁ?éﬁénfé?fﬁasJVEiﬁmé5Esfimétes fbr;Octdber'1980




‘reservoirs are within th p.
produced over much of the San Juan Basin because of low permeability, and the
. B1ackwood & Nicho]s Co.,

Unit is located in Township
CTAINAROW andSections 1, 12, 13 & 24, T30N - R8N. A Map of the Northeast Blanco

. 1
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'BLACKWOOD & NICHOLS CO., LTD.
2013 FIRST NATIONAL CEMNTER WEST
OKLAHOMA ClTY OKLAHOMA 73‘02

408.238.8808

 BEFORE EXAMINER STAMETS
OIL: CONSERVATION DIVISION
A%msrxmsw NO, A

CASE'NO._ 7089 .

AR

Kk oo,

Subitted by Mﬁ

* Heatlng Date_i\~\2=-80

GEOGRAPHICAL AND GEOLOGICAL DESCR T N OF THE FOPMATION

Geogra théa1
The FrU1t1ahd is one of severa] t1ght sandsfone format1ons of the San- Juan’ Basvn, ‘

New Mexico. The San Juan Basin is approximately 80 miles long from the SE to NW
and 40 miles wide from SW to NE. The approximate center of the gas product1on in
the San Juan Basin is 25 miles SE of Aztec, New Mexico.

‘The most pr011f1c
tion" has not been

Nafura1 “gas has bee”“" "”d:for many‘years from” thi
{ifs

saverde' ¢ Thé Fruitiand'fo

high .costs of: produc1ng the gas.

Ltd. ,operates the Nor héast B1an 1 ‘t{ a 33 500 acre
“flank of the San Juan Basin.The | “theast Blanco
ps 30 & 31N-and Rande 6 & 7W also’Ss

area 16¢ated on he no

S0 .‘:Cv nuuo'"‘zs "u \)U e
Unit is provxded

eological

The Fruitland formation is upper Lretaceous age and. conS1sts pr1mar11y of coal
and shale with some sandstone stringers. ‘These ‘stringers when located in.the
basal portion of the Fruitland are sometimes intertounged with the Pictured

Cliffs format1on below.

A ggnera1 geologic sect1on ‘of the San Juan Bas1n is 1nc1uded with thxs app11-
cation. .

In thé Northeast Blanco Unit ‘avea the Fru1t1an‘””

southwast. It contains coals’, shale and tight sa ,
mation-in'this area contains: fluids at above normal pre
pressures encountéred in the Friiitland are appro%xmateTy g

3000 feet whi]e the original _pressures in the Mesaverde in th1s area were" on]y

1400-1500 psig at 6000 feet.
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from 1950 through 1978 in. the
- 1st1cs observed when Aw111,

permeabilities we"ehin feated to be
v]and’formatlon pri

“low price ‘allowed for gas made any comp1et1on attempt ‘infeasible because there

‘The one well completed in‘the Fru1t Gy o

‘present and.could’ be deve]oped and produced from the Fr

: not adverse]v affec":, ;
;vall Sta*e and’ Federal rules-and redul

- We be11eve ‘that’ comp11ance With these ru]es and regu]at1o

-2-

“{11ed throligh and 1ogged in over. 100 we11s‘
'st,BTanco Unit area. The general character-
gg a ‘ 85T sye those of a

very" ‘tight ‘reservoir. The data co1lected indicated . gas was’ present 1n o
certain sandstone,stringers and coal seam' wathtn the Fru1t1' )

The Fru1t1and format

“‘he FrU1t-
Viindicated and the

yilon perm
was no chance that it would be prof1tab1e

: east Blanco Un1t
d'in the SW/4 of

prior to 1979 was the Howell 3-8. This_well wh1ch was 1 [ A
section 3, T30N, R7W, Rio“Arriba Coun Y : ; ‘ed,approx1 ately.
59,000 Mcf from the Fru1t]and reservoir and was abandone in the ear y'1950 S.
No other: attempt to- produce gas from the Fruittand format1on were made in the
Northeast 'Blanco Unit area until 1979.

One well west, of the Northeast Blanco Un1t was dr111ed and comp]eted by Ph1111ps
Petrolelm Company in“the early 1950's. This 1" 1s loc: ‘NE
tion 17, 131N, R7W. The well _produced
pletion and was declared non. commerci
produce Tow volumes ‘of gas for more 't

”formatwon i thws
area 1f « high enough” price were established to make these expensive Tow volume
wells’ prof1tab1e.

d by our: op

A part of the pertinent Federa1 regu1at10ns are attached They are’ the page

~ through 5 of, supplement to U.S.G.S. NTL - 6.
»Pages C-6;5 C-7 & C-8 of New Mexico 011 ConserVat1on DTVIS10n of the Energy and

“Minerals Department are a]so attached.

}‘quate1y protects

and will not adversely affect or impa1r any ‘fresh water aquifers -that are being
used or expected to be used in the ‘foreseeable future for ‘domestic or agr1cu1tura1

- water supplies.
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ot flank of. ¥
”““”St?ingers,gTh]s”1n,fffjvf; :
_ N | 48 30

nd tight sandstone
: nldnbwe11s drilled for e 1ast. 30

Sidewa\]~Neutio,” ogs ana M es
over the years toSh'w“theﬂdba1”seamssfsha\es and tig _
have also indicd d that natural g3s and Watqr%(aimbst fresh eno
hin the void space of the Fruitlah’ formation.
Pres$ure‘ihfofmationAhas peen ObtainEdj;‘;,,
test wWas _.ken”on*Ndﬁtheast Blanco Unit well
ruitiand yymation was tested from a d sth of
drill stem test n anal sf,“and7compU£aﬁ16ns¢ha e been ¥ at
permeability‘to be]0;067 MD/ff/cpron~the'af§fjg . The highest1recorde
pressurefWas 1629 psig. A copy: f the;cbmpuféﬁ'fe a analysi i
the log on the North ast Blanco nit well # 33~

A copy of Ui A
a part of this ap“\ication.

herﬁtypeS‘héve peen analysed 20
: ""'ht‘sandsténes.
ug

white deilting over 100 deeper wells in th
ressure jnformation was Obtaiﬁed;_lpufs necessary.
‘4n or ~t0"coﬁt%o1‘thé’er sure in

12.5 1bs per gallon “in or 1t
9allon "~ eound in the Fruitiand f
‘hiah pressur

<ythg;§yrface and that n
ﬂthough'hﬁe‘Frﬂitféﬁd{fgpmat‘on‘is,nc. 4 ‘al
reQuired to trap the abﬁd}ma11y‘high“pre§90re in
o be ext hely 1owW. ‘
1ow ‘rates of wells 1n‘the;area which have rqunt}yfpeén; roduced TCOM -

v al e!1bw?permeaq3lity- Inforn 'T“’jfBGUt[each,new-s“

CO’Un‘t‘ané_the“adaacen W
the agd Tion improvemen

8 F
{ 1and formation also prove erm
gas we\\@in‘thg,area‘of;the Novtheast glanco Unit Qi

: be1ow;§1ong with calcutations of stab1112ed produbtiOn, pro

i stimulation etc. ‘

.% stabilized groductign vs _depth. uide11nes.w :
\ plackwood & Michols Co. Ltd.;pas“dri1;eqifiye“teé‘ holes {n;1919giThese;ijek | H
\ ho1gslhave‘rgsu1te ~so far in{ﬁwoFruitland'produCefs, twqéfrﬂitﬂand'Pitturedv ) 2 :
! C1iffs cpmming1ed wells, d on well which hasbeen*unSUcces§fu11yattgmp;e, =

in the picture cliffs a uitiand formation. This uns d sfu1'ﬁ61exh‘ !
ed in th Fruitiand an {s Now ing gas 3 4 water at non
{nfortiation,

ye Northeast glanco Unit wellss wlthfgdmpietiph »
pipeline prdductiqn figures are shown.
‘ ains 'atmospher1C'pfés— v L

% Jisting of the five ,
; yopr ductibﬁ;iﬁform@&ion etc. follows. The pipe’
Ca\cu1at10ns '”prbximate~“stab11ized production rate ag inst
w€Man1dmm ,
|
e
!




-~ culated product1v1ty 1mprovements rat
~ed a "Fracture st1mu1ati,

. A cony-of" +h 5-recomnende
‘ costs etc. is enclosed,

o

o s a0

e e i o, by s S
. . }

e’ P
;produc1ng'we]1. This pressure d1fferentia

This'well was spudded o Jufie 30, 1979 and’
: able of: cammeraial” ravduubluﬂ

. were: snutéoff. A copy of ‘the Form C~ 103 shOW1ng deta11s f the revork is enc

-4~
Two wells the Northeast Blanco Unit well A 202 and # 204 produce comm1ng1ed from
the Friitland and Pictured Cliffs reservoirs. In order to allocate production by
zone 50% of the gas sales have been assigned to each zone.

A1l the Northeast Blanco Unit wells were st1mu1ated pr1or to;"&” cti

In order to”approx1mate%stab111zed production‘
st1mu1at1oo oomputat1ons‘have ' retical ) ‘ ‘

1¥1s then u$ed with p1pe11ne pressure and
actual-production to calculate the theoretical stabilized production rate to the
atmosphere. The following formula has been used

A ' _ Production (to the p1pe11ne)
Shut in pres. ~ Production (to the atmosphere)
Where Ap = Shut in pressure ps1g - p1pe11ne pressure ps1g

Then in order to° estimate the"non stvmu]ated“ stab111zed produetlon rate, the ca]-s

culated product1on "to ‘the atmosphere has been divided by 10, for wells stimulated
in ‘a manner simular to that recommeiided for the Northeast B]anco Un ‘weT] # 203,
This factor-of 10 is the smaller of the productivity increases calculated by the
Western Comapny as being created by the stimulation which has already ‘occured in
several wells, A product1v1ty increase of 4 times has been assimed for other stimu-
Tation treatments (performed on Pa1mer 011 & Gas Company wells).

Northeast B1anco Unit weT] # 201
SW/4 Section 9, T31IN- R7U
San ‘Juan- County, New Mex1co

1and & Pictured Cliffs zones were perfo

{ zone was perforated and stimulated from 3482-3494 feet. The init 0
his well to date still does not indicate acommércial producer ’Durwng
ial>8 day test in August, 1980 the well produced 72 Mcf of gas, an “average

of 9 Mofpd When adjusted for “productlon into the atmosphere" the produc1ng rat1o

is 1ess than 15 Mcfpd. The 201 is now produc1ng natural gas and water.

Northeast BIanco Un1t we11 # 202

NE/4 Section 11, T3IN-R7W

San Juan County, New México
(Fruitiand- Pictured Cliffs comm1ﬁg]ed)

. Mcf Days Mcf/pd Mcfpd/zone
June, 1980 1/,584 32 550 275
July, 1980 . 12,606 24 - 526 263

Each zone has produced an average of 270 Mcfpd for the last two months into the
pipeline. The "production against atmosphere pressure" is ost1mated to be 395
Mcfpd.

2~
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¢ | 922 - 292 _ 270
g 922 ~ Production (atmosphere)
o The well was previ“””T”‘”"my]ated and: proddct1ve capacity thooretically 1ncreased -
- 10 fold. The pre stifil “‘*‘bir1zed productlon rate to the atmosphere" is. cal-
Luiated to be 40 Mcfpd”from “the Fruitland reservoir. A copy of the completion’re-

port is enclosed,

e R ‘ Northeast Blanco Unit well # 203
e j o  NW/4 Section 11, T3IN-R7M
: . IR ' San Juan County, New Mexico

Thxs well was: or1g1na11y perforated and comp]eted in both the Fru1t1and and
‘Pictured C]1ffs reservoirs in Alugust of 1979. When the well was turned into the
_p1pe11ne to beg1n sales it produced $O much water that it died. The well wou]d

not produce and ‘had to be re- completed during July, 1980, A copy of the re- _ «
“complétion report is enclosed. The well is current1y'pr' g gas and water, The o

volume of water is so great that the well caniiot flow cotitintiosly. The 203"is now

g;g¥1ng jntermittently from the Fruitland reservoir only from perforations at 3368-

P The First sales from’ th1s well 6ecurred in August 1980 The we]] produced 1193 Mcf

f -~ in twelve days The average production was 99 Mcfpd. When adjusted to “non- st1mu1ated”
i production’a 10  Mcfpd vate is obtained. This ratio when adjusted for "production to

+ the atmosphere” rather ‘than into a pipeline does not exceed 15 Mcfpd

R SIiE Do OO o A e
Vo it b ek £k e
e et

,'Northeast B]anco Un1t ‘well # 204
SW/4 Séction 1, T31N- R7W
San ‘Juan’ County, New Mexico s
(Fruitiand - Pictured C11ffs commung]ed)

e CMef Days Mcfpd McFpd/7ane
‘June, 1980 . 8187 - 22 25 126
July, 1560 7313 32 229 115

Uo]ﬂQ 120 Mcfpd/zone as the average production nto the p1pe11ne ‘we ca]cu1ate that
the productwon to the atmosphere woluld be 162 Mcfpd.

942 - 246 _ 120
942 Production (atmosphere)

This*we1] was stimulated pr1orfto'production If we reduce ‘the 16?TMcfpd/zone by a .
‘factor”dof five based on the theoretical productivfty increase obtained by stimulation
‘we estimate 34 Mcfpd. The Fruitland zone is calclilated to have 34 Mcfpd "stabilize
nroduction rate against: atnosphéri¢ pressure” in this well. A copy of the comp]etxon
‘report is enc1osed

o : Northeast Blanco Unit well # 205
: . SE/4 Section 10, T3IN-R7W
San Juan County, ‘New Mexico 4

This well was spudded on July 22, '1979-and originally completed August 7, 1979 as - ;
a Pictured C1{ffs Producer. When- the well was tirned “into the pipoline. 1t produced :

. toomugch water and died. It was necessary to re-complete-the well in July of 1980. -

; ~The Pictured C1iffs zone 'was abandoned and the Fruitland perforated and “stimulated 3

§ on July 18, 1980. The well has recently been put on production. A copy of the re-

{ completivn report is enc]osed

L
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comp?et1on report: is enclosed.
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This well first produced in August, 1980. The gas sales for a 22 day per:od were
3334 Mcf, or an average of 152 Mcfpd. When this production is adjusted to "non
stimulated" production’ (a factor of 10)°a 15 Mcfpd rata  is obtained. The cal-
culation to inérease the pipeline productuon for "stabilized production to the

~ atmosphere" results in approx1mate1y 20 Mcfpd.

'Tenneco>011 Company now operate *'ﬁfee wel]s ‘adjacent to the north“BBuﬁﬁany of

the Northeast ‘Blanco Unit’ which produce from the Fruitland resérvoir. These wells

were originai]y drilled and completed by Palmer 011 and Gas Company and were pur-

chased by Tenneco 011 Company The wells and the1r more recent production are
listed below e

Tenneco' Yager #3
Sw/4 Section 3, T31IN- R7W
San Juan County, New Mex1co

, s Prod. Mcf. Days ' mé%pd"t : , v
June, 1980 \ 2500 24 104 . :
July, 1980 o 3716‘ 32 116

The Fru1t1and z0ne - avetaged 110 Mcfpd to the pipe11ne when adJusted for’"pro- o
‘duct1on ‘to the atmosphere", that would be approximately 140 Mcfpd , !

1467 - 311 110 Saii :
1467 = Production’ (atmosphere) :

Th1s zone was prev1ous1y stimuTated w1th a trearment which shou]d have increased
product1v1tv four times. One fourth of the 140 Mcfpd 35 Mcfod A copy of the

Tenneco Yager # 4 ~
Ne/4 Section 10, T31IN- R7w
San Juan County, New Mexico

; | Prod. Mcf ~ Days Mefpd'
May, 1980 L sy LA 18
Ju“e,';sao o 275 | 23 12

-The FrUitland zone averaged’ only 13 Mcfpd for the per1od May 1 - June 30 1980
‘When- this figure 1s adjusted to showt"product1on to the atmosphere® it becomes

16 Mcfpd A copy of the completion report is enclosed.

1427 - 268 _ 13 ,
1427 ~ Production (atmosphere) 3

Tenneco FederaT #3.
NH/4 Section 10, T3IN - R7W -
San Juan County; New Mexico

. “June, 1980 : : 286 24 12
L _Ju]y, 1980 e 319 ) W 10

" The Fruitland: has averaged only. 1w Mfpd sales into the pipeline recently.:No

recent shut in pressure is available from which to compute the "productivity.

.%o the atmosphere" If we estimate a 4U% ‘ficrcase in productivity to the atmos-
W‘f,fyhere the rate would be 15 Mcfpd. A Copy of the’ ‘completion report 1s enclosed.
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7B1ackwood & N1cho]s Cox, Ltd, att

- Yeservoi

Summary and'CdnCIUS16ﬁs

For over 30 years ‘the- Fruitland ‘formation has been penet?ated ‘and logged and
occasionally drill stem tested and produced on the northeast flank of the San Juar

-Basin, New Mexico.

Only-one we!. ad pfﬁdUred gas prior to 1979 From the Fruitland fbrmat1oh w1th1n
the area of tﬁe Northeast B]ancoAUnTt The Howell 3-B well was drilled in March
of 1952 - comp1eted ‘at a total depth of 3025 feet in ‘the Fruitland. The well pro-
duced a“total of approximately 59,000 Mcf and was abandoned.

'fS1ﬂcc tH t1me over 100 wells have" been dri]]ed in the Northeast B]anco Un1t “The

Fruitland zone Was’ 1ogged and ‘evaluated in each well and was not considered to be
commerc1a11y productive. A1l wells drilled from 1953 to 1978 were completed in the

fMesaverde or Dakota reservoirs.

One. Fru1£1and Well was dr111ed and completed in 1952 to the west ‘of the Northeast
Blanco Unit by P ps Petroléum Company. The well produced very Tow volumes of

gas (approx1mate1y*307Mcfpd) and was declared to be rion commercial. This well is

‘located in the NE NE ‘of Section 17, T3IN-R7W, San Juan County, New Mexico. ‘This
well has continuéd to’ produce for over 25 years and was one ‘of the main reasons
©that additional shallow wells were drilled in 1978 by Palmer 011 and Gas to the
,north ‘0f the Northeast Blanco Unit.

The results of the Pa]mer 011 and Gas wel]s wﬁ1ch were compieted in the”Fru1t1and
were shown earli B¢ * Hha ity e : i

Palmer 011 and Gas are now producing from the Fruitland formation. A Fru1tland

comp]etion ‘was attempted in the State # 2 well but was unsuccessful’ becduse of
too much water ,

:bﬂted five ‘shallow wells along’ the northerh
Aitiin 1979. Two. offthese wells, the}# 202 and
,1a1 we]ls in “the’ Frd ‘ é

i wal _
1n the Fru1t1an ormation on1y. The difficuities in 1og interpretatuon, and com-

- _pletion techniques  iricluding: cementing, perforating, and stimulating for ptroduc-

tion raised the cost of these 3 wells s1gn1f1cant1y above the estimated costs

A]I f1ve of the B]ackwood & chhols Co., Ltd. we11s are now produc1ng “from the
Fruitland formation. One well, the # 201, is currently non commercial and the

# 203 wel] is border11ne ,
The: d1ff1cu1ty 1n ana11z1ng 1ogs and the need to re« complete 3 of ‘the 5 Blackwood

L& N1cho1s Co., Ltd. wells should-also be considéred.

is we]] estab]ished that natu”“] gas 0 urs in the' "Fruitland
I 1t is also well known that the Fruitland formation is
! he Fraitland formation has been by-passed while dril1ing
i'th““deep r Mesaverde reservoir and Dakota ‘reservoir _because
U-aconomics The de signation of the Fruiiland as a "tight"
11 ‘enable gds to be produced which would otherwise be left in the

ground -as "non commercial.

N
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The calcilated neh stimtlatod stabilized "flow rite to the atmosphere”

NEBU well # Fruitland Form.
Mcfpd
201 15
202 A ‘ 40
203 15
204 - _ 34

205 20

Yager # 3. ' ' 35

Federal # 3 e _15
H7~we11 total 174
1 well average 25 Mcfpd per well

Al avai]able data co11ected to this time: support the deé1gnat10n of the Fruit]and
formation in the Northeast Blanco Unit area as a “tight" reservoir. The in situ
permeab111ty ‘as measured and calétilated from' the drill stem test of the FruitTand
in the Northeast Blahco Unit well 33-12 was on1y 0.067'md/ft. The ‘average calcu-
lated - non stimulated stabilized producti “to ‘the atmOSphere of the seven pro-
ducing Fru1t1and wells in the Northeast Blanco Unit area and just outside the north

“boundary is 25 Mcf per well per day. The high cost of dr1111ng eleven wells to

find seven Fruitland producers and the necessity of expensive st1mu1ation procedures

- to enhance production should a1so be noted
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Above Data quulred on Well STgn

GENERAL. REQUIRENENTS e ' B o
FOR . '
OIL_AND GAS OPERATIONS ON FEDERAL AND INOIAN LEASES

" These' requirements apply generally to all oll and’ gas operatlions on Federal and
Indian leases. ' Thay. apply’s Jeciffcally to the above-described well. Special .
" requirements that apply and are effective for this well, If any, are check-marked .

1n Section IS of thesa Ceneral Requl rements. .

s e e s, £l gt an

I CENERAL

. i A."iFuH comphance w!th app!icab!e laws and regulatlons, wlth the approved Perm:t
! ) to Drill, and with the: approved Surface Use and Operations Plan'is requlred. . ‘
Lessees and/or operatars are fully accountsble” for the' act'ons of their . PR
contractors and subcontractors. - B

B. - Each well shalt ‘have 2 well slgu 1A Ieglb!e condltlon ‘Fros spud date to: flnal

aSandonment. The slgn should show the’ operator s ‘fname, lease name or unit’ name,, ' L

{ well AUTSEr, jocation oF ‘The weiiy and the icase serial number. ) T
. . . NN
B LS

o

R €. A co@.ete Copy of the approved Appllcation’ for Pe "‘qrorlll and the

: " ‘accompanying: Surface Use and Ope\‘atlms Plan, alon h-any conditians of
! : . appeoval ,“shall be ava!laﬁ!} o aiithorlzed personnel“at the drillistte whenever
; R "~ cactlive. constructlon or drl!llng ‘operations are under way. : R R

! 2 D. A drilllng operatlons progress report.1s’ to be subnltted dally From spud’ date
until the wall Is corpléted and tha Well Completion’ Report (Form 9-330) 1s
“filed. THe report should be onipaper not less than'§ X 8- inches In size, and
each page should Identify the well by opera(or 5 name, well hame and nunber,
‘and by well |ocatlon. - : . oy

A ‘i' :U“t;b,OnoUt.l, flrcs, ..p”'l',' Sad’ acc!dcnt.
flnvolving Ilfe—threatellng lnjurles or 10ss of Tife, : (See NTL*}A )

; :F, No constructlon actlvl les. such ‘as roads, weH 5, tank battery shtes,
g - - plts, or other work Involv!ing surface dlsturbance of previcuily hdn-dlsturbed
A . SR Jand wil} be commenced uAtll a Surface Use and Operatlons Ptan Is submitted

and approval obtalned.

B AR B

TERSEE P e e £, uu-..b' *'*!!ér‘:,k "y =r ‘ r‘n; ar any ohjnr 4
SR . : ... of antlqulty subject to ‘thna Antlquities. Act 0 ,_‘, 1906, are discovered, i
C » : - all operallous ‘which would affect such sltes are to be suspended and _the f
discovery ‘reported promptly to ‘the appropriate offlcé of the Geologlical Survey, i
. ;
“HePrior approval SF the  0'strict Englpeer 13 requlred ‘for varlance from the 1
approvad drilltng program ‘and befare commencing” plugqlng ‘operations; plugback

work; caslng repale work, correctlve cementling operatlons, or suspending
driNliag operations lndeflnltely. Emergency “appraval may be obtalned orally,
‘but such approval does not walve the written” report requirements,
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B8lowout prevcntlon equipeat Is to be Instaltled; tested, and In working
order before drllllng below the surface castng, snd shall be malntulned
ready- for use untll drllllng operatlons are corpleled, .

Al shows of fresh water and minerals w||1 be reported and protected.

Vell area and lease premises willl be mgintalned In & workmandtke manner

with due regard to safety, conservation, and appearance. -All waste assoclated
with the drilling operations will be contalned and wil] be buried ln ptace (in
a separate trash plt) or removed and depos¥tsd 1n ai approved sanitary Yandfit),

AVY:Earhage (netal contalners will be crushed) angd debrls 16Ft on site will be
 burled at least two feet deep. All trash and debris will be burled or reaoved

from the site within cae ronth after resoval of the dritlling rig:and/or
completion rig, and ths wellsite will be kept clean and in an aeszhelleally
satisFactory condition for the 1ife of the wel!.

Unless dr!lllng operations are commenced within nne year, apprOVal of an
Application for Permit to Drill w1l expire. A written request for extensfon
may be granted 1Ff timely submlitzed, .

CONSTRUCTION ACTIVITIES (Refer to Surface Operating Standards for 011 and Gas

Explo;atcen and Developmeat~~Second Edlclon)

Ad

Prior to commencing constructIOn of road, pad or other assoclated developments,
operator will pfavide the dirt contractor with a copy of the Surface Use Plaa,
the conditions of approval, and a copy of Sections 2 and 3 of these Gan»ral
Requlrements. ,

“No gravel ‘or’ other rejated mlnerals from new or exlsting plts on Fedcral land

will be ised In consteoction of roads, well sntes, etc,, without prior
approval from the surface nan:nnm"nt aggncy. . :

,;;Vegetatlve materials remn o d durlng constructlon must be disposed of In such
Tranner that It does not ditract from the aesthetlcs of the arca and does no!

D.

£.

accelerate erotlon, Vegetition removed .during clearing operations should be
placed In dralnages, washos,: gallies, ete,; 3nd 'walked down' by cravler=typa

~tractor. - If thére are no dralnages I the Immediate area, the vegetation

should be 'walked down® In place. "Al) trash resulting from construction
activities wil) not be pifed or left In rows, but witl be lefc so 1t dees

~not ‘détract from the natural appearince of the area.; ‘Any ‘avallable topsoll

encountered durlng construction should be'stockplled for use lo restoring
the pit arza after the pits are covercd. A drainage ditch must be constructed
sbave the cut slope of the pad.

Unless othcrwlsa approved all access roads should be' |imlted to 20 feet In
wldtk, excluding turnouts. .

v(i) Hater bars wil) be. constructed on the access road to the well locatlon .

“and confara to surface management agency’ ‘specifications. - The max!mum
slope distance between water bars Wil be; ,

L7

% Slope s lope Dlstance
‘:i_es’ tha" 1 A .'{00 fc’ej )
ML= 8% oo v v e n b e v <300 faet
5% - stu e 4 b W e e dle & 4200 fegt, !
* '5: » 258 4 v e Ve e e e 100 feet
", Grﬂ‘ter’th’an 251. VU os e e 8 & » SO feet

Hhen the access road Iy graded, water bars wlll be left la the road or
replaced Inwudlately upon completlon of gradfna. . -

Each exls{lng foncs ta b crossed by the permittes"wlll be braced and tled
olf before cuttlng so as to prevant:‘slacking of the wire, - The openlng vl
be pratacted as necessary durlng constriuction to prevent the escape of 1lve-
stock and upon corpletion of construction, the fence will be repalred back to
the or’glnal “standard of the exlsl'ng fence. A cattleguarﬁ—htll be Installed

0 ik e e o
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4L casing AND CEHENTING REQUIRERENTS

5.

p. - After ;:"enﬁ'_an't“l'i\"g‘fbu’t' ‘Hefore commencing any ﬂytes“tvs‘,jrthe', ‘,qag'i ng :Ai_s;'rl:ﬁg

Bt Nest proper fusc!

B A choke Vi and 8 ki1

“F.  The ;a'ck;uuu\'tatc‘r’sﬁ};em sr\ﬁé\)'i,'hévefat"prégs’;?aLcapa'c'fi?fto. g'rb‘ivld

2
”

in any fence where 8 road [s to bo regd!ar\y“trsvgled. A twelve-foot gate
‘will be Installed adjacent to the cattleguard when necessarys

HOTE: .?eciioé\s 2-C and 2-0 abbvé apply primarily to Federal surface. \f
the l'ari&’is‘i.‘f‘:a!,e‘y uned, thesz reé;u\reménts may be varied to corply
“with the op'eralor'-\andowner agreemerits L

BRILLING PATS L B

A Hudkﬁi:t’s'wﬂ'i, be qohs“fructed so as not to !cak, break, of alyt_o&a,f_dfs'cvb‘arge of

T itquldse plts are not to.be located in natural drainage. . Aoy plastic

material used to line ptis mist ba removed to‘bel’w-gfound Jevel before pits

are covered. :
g. - Al unguarded pits contalnlng tiqutds ui1y be fenceds
C. Liqulds inpits /_w'i:ﬁ b-e';failoeéi'to evaporate, oFf bcvpvrope‘r‘ly disposed of

‘otheewlse, bafore plits are recontoured, Under no el rcumstances wllt pits
be cut and dralned, i

A surface casing 15 to be set at sufficlent depkhtd‘brdtect“ fr'éwsﬁfﬁater :
20n€s and provide well control; and cement circulated to the sirface.

g. Intermediate and production caslng ’s\'trl"nf‘g'if‘are Yo be set and ceirgntéd as’
necessary'to'effectively'i‘s"o\ate ané,séal off all water, oil, gas, o coal-

»bearing strata encountered In the well down ‘to the casing point.

C.';ﬁi’fi‘o’r'_zt;)t rtll‘ingthe plug after cerﬁenilh‘g’.‘éll casikng,'st‘rfh'g‘s shall be
pressure tested.  Test pressure shall ot b f )

¢ less than 600 psi. f!

casing, and a minlmud of 1,500 psl ,‘gr‘0.2.p‘s‘t/‘f‘t-.{,*;yml‘;hqygr“ls ‘greater,

130 minutes, or 1f ‘there 15 othed Indlcat s / \
-~ recemented, pepaired, OF an ;édlt|oha\ caslng'/s‘trihg run, and ‘the casling
shatl bj;::ke’;‘t‘ed agaln'in the sate manner: '

- -gtand cemented untll :the c»emen‘t has reached 3 cwpfgs's’l"\’qqf strength of

least 500 psi at ‘the shoe, except that in.no case shall tests be {nltisted
t has been in-place at feast 8 hours. WoC time will be recorded

_untl) cemeat
i+In the dr]llery'rs“log. .

———"—”—-—-—-_.—‘_ - [

SLOVOUT PREVENTION ~ L BRI o RS

A, Blomout preventers and Felated el control equipment shatl be {nstalled,
: : Allwells

tested, and ‘used in such manner necessary tqmryegg‘ﬁt’b]g@outﬁ o f
mlst de equipped alth-at least one blowout preventer while deilling below
‘surface kcaslng'.‘ : . R ‘ :

g, wnile .dffllt'p‘l‘g_e,_-,_\ls In use, ram-‘typve'blowéu:,p(e-ve'nters shall be

~day,’ The anpula
¥ Jeast ONCE ’

rs are to have hrop/e?"lfd:ﬁi :.‘arj ‘the 6per5t'l‘66'sibéihg piéFf&"r"iﬁ.
“¢casing rams are requirsd when runaling casing. o R

€. Blowout prevente

‘b, Blowout pi-eve‘:r\’te?suﬁﬁ to’ have hénMeé\s’ installed:

Aine are to be properly {nstalied. - The KU1 Vine
“ioote notito be uied 3s’® fFii-up 1ine. : R ~

operatlon'of hydq;iﬂ,‘c pre*\léi\ters. o

.t

or surface
reasing’ strings. - 1f the pressure declings more than 10 perceat !

ton,of a leak, “the casing shatl be -

“shall
gth ofat...

- a';t_uate‘d' to
tlocalng once‘"’eachktrlp. but In.no evens less than'ohc:g;,,egch
=type blowout‘;’;af’eve‘nt‘gr' ‘shall\b’c&'act'uated on the arilt plpe

e -for repeated-

-—
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orlll string safety valve{s) to flt all plpe I the drill 3tr|n9 are to
be malnlalned on lhe rlg floor while drllllna aparaslens Sro i progiess.

Blowont preventlon drllls are to be conducted as nacessary to assure that
equlpment |s operational and that each crew s properly tralnad to'carry
out:emergency dutles,  All BOP tests and drllls are to be recorded In the.
drlller s log. .

The maximum | nressure to ba allousd o5 Slows SWSUE prevennrs durlng well control
“opératiins Is to be posted for each snng strlng.

The' characternstlcs. use, and testlng of drilling mud and the conduct of
related drilVing procedires shall be such as are neeessary for well control.
Quantltles of mud matertals sufﬂclent to fasure well control shall be
nalntalned, readily accessible for uss at a1l times.

From the time drllllng operatlons are lnltia(ed and uatll drllling operations
are completed 8 membar of ‘the del it ing icrew or the toolpusher shall malntain :

“rlg floor survelllance at all times, unless the well §s secured with blowout

pre\'enters or cement plugs.

6. REPORTS

The followlng reports shall be: flled with the District Engineer within“ls

. days after the work is completed:

(1) Five copies of Sundry‘Report;’;Fornl 9—"33l, giving corplete information
"concernlng. : ‘ . :

(e) Settlng of each ‘string of caslng. Shw slze, grade and welght of
" ‘casing set, size hole, depth stt, amount and type of cer-.ent “Gsed,

whether cement circulated top of ‘cement bedind casing if ‘deternined,

depth of cementing tools lf used, caslag test wethod and results,
and date work was done, Show spud date on first report: submitted.:

(b) Intervals tested. pcrforated acldnzed or fractured and results
: 4_06talned Show' daté work was done.

; (Z) ‘Flve coples of \{ell Cocnpletlon Report Form 9-330 Shca-r:fer«vatlon tops,

drill ‘Stem test lnforra?lon. completlon data, and production tests.
. 'Show atl ol and gas zonés and Important water sands under jtem 37.
Data on water sands’ shoutd Inélude rate ‘of water Inflow and elevation
' to vhich water rose In hole.

6 ) IR ‘coples of all Electriéal and raa‘:oqc‘t‘{v‘n’f logs run.

g5 DRILLER'S 06

The folloulng shall be entered An the dally drlller s log:

""( -} llomut 'preventer pressure tests, Includlng test presmres and results. :

Wi ey

~{2;‘. ulowout preventer tests for proper functlonlng. v
.(3)~ : Blowout ‘preventlon drllls conducted,,{

’(4)’"cas|ﬁg run, Including slze, grade, welght and depth set,-

(5) Kow plpe was cemented, Including amount of cemnt, type, whether
cement clrculated, Iocatlon ‘of cementlng tools, ‘ete, o

: (76-)"1 Valtlng on cement tlme for each ¢z sing strlag.

(n Caslng pressure tests after cementlig, lncludlng test pressurc and
results. .

»N
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© RENOVAL OF DRILLING RIG

A, Unless.a yfe'!l'"ha‘s been broperly”cased and cemcvntedi,"'or’prop‘e.rly plugg

- ApAMBONHENT -

-

DRILLSTEM TESTS.

A. Estimated }amourjts' of oll and gas recovered and/or produced durlng drilistem
testz are to be shown fa the driller’s lag and reported In accordance with
NTL-4. : i

GAS FLARING

A ‘Apﬁrbvé\‘ s granted to flare g.as whlle-dri-iiihg and cowletiod testing:

B. VhenV'gas"‘ls'bus_e;df for. Td'rljll!ng‘,' the blooey line ‘Will be tocated vhere no damage

to vegetation wil) occor. If this 1s not possible, an earthea baffle will be

constructed to keep ‘the heat 4nd resldue within the operating area.

€. Fallure to requ‘gs’;“'ﬁgm]sslo_n to vent gas"yafter.éofd’ayi‘ following the date.

“the well:'ls ‘tompleted witi result in compensation dus the United States being
the full value of the gas so wasted. “(See NTL-NY) :

\ATER DISPOSAL

AL “Anf:a‘pplléét'im for app‘?éisl‘bf;thé disposa) msthed for water'prodqulth‘*f(oq‘

all neﬂ_ue_llsfmust,vbe, f11ed with the District Engineer pursuant to Section Vil
of RTL-28,  Fallurc to timely flle such spplication will be considered an
Incident of»nop-cdrrpl!a’nce and will be grounds for {ssulng 3 shut-ia order
‘untll the application Is submitted. ’

CSAFETY
A. Al?‘fi"‘;!‘g;:‘ heating stoves are to be of the éxplo'sion-proof"tybe‘.'

B, Drl!l!ngrlg engines should have water-cooled exhausts.

C. Rig safety lines are to be Installed.

S D Hard hats must be ‘utllized,

SQUENT OR CHANGE_OF PLANS

L SUBSEQ LANS
S W ‘_a‘vddltibhfé‘! ‘éonstrué’ﬂén’,‘,r:eécodéitru’c:'tidn, or alterations of ;f,éc,ll»itiés-,‘

. Ineluding roads) ga_the‘rlng Hinesy batterles, etci) vhich Wil Fesult in the

' disturbance of new ground, will require the filing of 2 sultable plan and
'pr,lbr"approval by the Survey after clearance with the surface management : agency.

Jes d an » ed, the
drilling rlg must not te moved from the' drillslte without pelor approval from
the Survey. : ! ‘ ) : . '

Auilf the well Is ‘dry and Is to ‘bAe;kp'luggred,""dp;‘i’r'ov‘aj of the pfpbo;ed"p".:":gg!ﬁgﬂ
‘program may be ob’télE\'ddﬁd@l}l"y{;"vhqqugr,‘oral approval must be confirmed ‘in
writing byglm\edlatelyﬂﬂ I'f\g;{iuétlc'éipf {ntent!onto Abandon op'FQEmJS-‘}}l ]
ntip neer. The report should: shov the total.
> by depths,

1n quintupllicate with the Olstrict Engl

depth reached, ‘the reason for ‘blu’g"g]ng;"ai!d th;a,;pr{?gose;i »!nytervln's?.’
where cement. plugs are 30 be placed; type of pluggling mud, etc.

8. Uponionﬁiéifoﬁ “of"a_pi)i"éﬁe'd plugglng. ercci- @ :'Q':gu!ﬁ'_léh}ﬁ’eil] macker. whvl’;h

shoutd not be less than 4 [nches In diameter and-extend at Teast k Feetr above
general ground levels Heap up the dirt around the base of the mirker about

“ 12 Inches to take care ‘of any settllng of the cellar. The ‘top of the marker
must bs closed of canped., The following minimum information shail be.
pe‘rmnent\?"b|aced on ‘the marker with & plate, cap, or welded bead:

T,
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Tt : e "'»'»‘j’.'}"‘ﬁp’év?‘amr ‘
S S i S : ?2) Hell'n_umber and: nima
i ; ot (3) Sectlon, Yownship ang Range

coo o (4) Foorage location

1) AL be rippeqg o mlnimung'o_ﬂ 120
J7ter bars wiy) pa lnstalyléq 2% stated |, 2-D~(1),

3 - for ‘the mnagemerit‘and
,'r'e'sources, they'wlll be ri1

v _;aib,a-nqodm_eng; of wells on non~Feders) g ¢,2
¢ opefqt\r)rf?landowner Agreement ; hwév,er,_minbimam
ats on Privita sUr-‘ai:e~F¢de:‘a) mih--‘als‘wi“‘be
s

. . ‘s:tir'Facejf"éés-'ihg‘:shduld be sot at - feet any Cemant
c]‘rcu,layted to the Surface, ;

PE Preventas may be tei s

i ! P
anny] Y e tetead 7 g"'erycen,tzof' .
Ing ‘pké“sls:uj:jé)/ (3) when- Ihfs't;lkled,;‘ (b)ib,efgre’ griltiag Possibie ‘
EIORS rgssure’d‘;zpngsr:,a’nd (c) followlng Fepalrs thay ulre :
; ; 9 3 pressirs seal - tn the assembly, _ _ - ‘,!_“ ]
e D c. Hih?m&m‘requlf'ed FII1 of cement behind the casingIs o : R
: B ' . . 2 . L v - B e . i
: . s .\*\ AT ) . = R R o : i
; ) K MD. Al above-g’rou’n»q pei'ny‘/ribﬁt' ,stn)‘c.mré'_s' and equlpsent ‘w;"l”l‘lf 'bg;"pé fitéd g - .
: ‘ _ AR Bon-glare color ‘that slaulataes ‘the“natura) €elor of tha sile, a@'fd]lows:
) : 7 ] r‘;srt:’«_m:,k "'mcrai Stadar »
R ! ! Green;“redcral Standary 5953
ray, Federa) Standard’ 95a~363¢ :
i e . Sand, Federa) Standarg 5952~30277 .
o o ' v‘DE_. A kelly cock wil} bve"'lnsta‘”l’l‘ed and s

Fo' The Distelee orfica 1, 0 ba
R . i te b'l_ltnﬁ!:‘:.s.'.-.-nting of the

— Casing,
. - f - BT
UG.,A'thmuh’

, N‘iiéflodAgreg]oent""coverlng 'th'é'afcreaga
be f} led - #¢ )

. dedlcated €0 the welp i
Or. approva) with the

el st

) S, céploglgél Survay, P, o, Box 26124, : z

Albuquar‘qyue, New Haxlco 87125, The effectlve date of ‘the ogreement mgey :
e prior to My sales, .

"
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[~J H. Compacted areas will be plowed or ripped before resceding, Resecding of
t the Sifturbed lands 15 regulred upon completion of drilling and completion
activities and’ abandonment of the well, All seeding wili be done between
July | and Septenber 15, Seeding wlil be done with a disc-type deill with
‘two boxes for various seed slzes. Thc dril? rovs wlil be elght to ten Inches
apa(t,, The seed will be- planted not less than one-half inch decp or mare
. than oie: Iath deep.: The ‘secder wil) be: follosed with adrag, packcr. or
rodler to’lnsure unlforn coverage of the seed, and adequate compaction,
Dritling of the seed Wil be dode on" the contaur where possiblei not up
and down the slope. Where slopes dre too steep for contour drellling, & » L :
tieyclone!t hand-seeder or slmltar broadcast seeder will be used. Seed uill e
then be covered to the depth described above by whatever means is practical. !

ln tne opinton of the surface nunagewent .agency, the secding Is
unsuccessfu!, the lessesfoperator say:be réqulred to make Subsequent
seedings until revegetalion Is successful. S .

fspebles to be planted In pounds pure-l!ve—séed per acre:

Secd Hix No. 1

Crested Wheatgrdss (Agropyron deser:orum)----~---—---—-f-l--zg
"Smooth Broms (Bromus’ Inermls)aeman-mmammonasacaenanan ————— <24
Fourwing Saltbush {Dewinged) (Atriplex’ canescens) --------- -~ %
~ Nomad Alfalfa (Hedltago sitiva)~=-n-ssomsommmamcasodnanariss 1
[:] Sced Hix No, -2 - )
Trested Wheatgrass {Agropyran’ desertorum)---~f -------------- 33 o oo :
Fourwing Saltbush (D=winged) (Atriplex canescens)----->-==zn 1
Sand Dropseed. (Sporobolus Cryptandrus)-==sv-csnsovmmacaiioiagyh
‘Alkdll Sacaton (Sporobolus alroldes)-vw~mvavivaimnamnavacnasy/fly
L1 Sedd Hix No, 3
Fourwing Saltbush (Deuldged) (Atr!plcx Cafescensyommmereien -1
«Sand Dropse=d {Sporobolus’ cryptatidrus)-m-msrvesamanmianacoas 1}
“CANKalE Sacaton {Sporabolus alrghdes)-—asmmatrscioaaasicaiaant}
Shad ‘Scale (Atr!plex confertlfolia)msemmmoacsan L L LR 3/ : -
[:]'-Seed Hix Noi 8-+RIPP:
) Indian Ricegrass=e=w==r-va S b b S b PP |
Sand Dropseed
B L e D e L ST 2 ’
EJ Saed Hix Hoy 5=-NiPP -~
Alkal T Sacaton=~v=m=n L L L L R R D sesmamasrnem 1 :
Sand Dropisad-c-cromesinmouans ammas e EE LT T PL L EE R RIS ;
: Gallettarnm=nn-n- Meiemmmmemiseiasaes e eaa e Semmcn 2 '
] 6-5i ‘ PLS seces '
: Seed Rix ix Ho. 6-2B1A ~ “accept,
| ATERTT S3E2 10 mm mmamemmmmm s mmmmammarasasans fniwa sy ' iy | :
e Sand Dropsecd~=w=va=s e e D e R DI LIt IR {7 4 o ; !
: Gallettarammanimmmmenaiaamamniombadamanmanicim o e 2 55% L ' .
T \ PLS (Pure Live Seed) = Germlnatfon X Purlty 3
RSN S ‘ ; ‘After drtlllng;ls “corplated, the pad wlil be seeded with i
R TREY RTINS IR R o : "the fecommended seed mix, Seed wlll be drllled to a degth of :
R - ‘ L U noti)ess than ¢ Inch and not more ihan: 3/ Inch, fo!lowed by B
‘ o ‘ : S a drag pac&er. Conoacted areas will be p!owed (dlsced) to _ ’ ;;
! ‘ " depth of k=6 lInches before seeding ‘Arestitoo steep tobe - . ‘ Tl N
' . drtlled wl1] ba broadcast seeded wit cyclone” hand-heid ©. . . o 3
- seeder oF s!mtlar devlce. vsing 1502 of the " recommended drilled o B . :f, Lo
a i , rate of sced per acre. The cut slape will be’ dressed up and : Y SRR
- S seeded accordlng to the ‘above stipulatiea, i
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[] 1. Ho well and/or produc(loﬁ‘ equipment within the trrigable fields of the

Navajo indlan ireigation project Wil exceed two feel above the natural

4 ', ‘ ground surface elevation, and will be adeguately barricaded for safety.
e § - Lj J. Any p’f,oc_l‘uctrlon pl"ping systems shall be fnstalled with-at Veast four feet
ol i of cover. ‘ :
< ffr . D K. in‘additlon to the ﬁe!l-(':pnvti'ot' equipnent stlipulated in Section 3, gliher .
:-", i ! an an,nular“hlowut’» p'revent‘gr‘ ora ‘rotating'head must be used while
' Co dritting belor siirface caslng B0 .
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"U. S. GeologucaT‘Survey--O:l ‘and Gas Operatlons

) Carl Barrlck, Petroleum Eng neer................

‘ DA GEREC CRY OF FEDERAL PER.ONVEL SR
OtL AND GAS OPERATIONS IN FARHINGYON AND DURANGO OISTRICTS

Surface Use and Rehabllltation

Bureau of Land Hanigement

P, 0, Box 568 or

900 La Plata Highway ‘
Farmlngton, New Hexlco . 87401

‘ offlce hours: 7:k5 a.m. to 4:30 pem,

0ffice phones: (505) 325-3581, 325-3582, and 325-2922

. Mames of people involved>wifﬁ‘61i'and Gas Operations:

: Bob Ca)klns, Area Hanager

Bob HMoore, Lands & Hinecals Sugerv!sor
Russ Pigors, Inspector

. 'Bob Harlad; Inspector

Steve Frledmah,flnspeetbr

Dridiing and Produclng Operations

U, S, éé&iééleai Suéveyiébe and Gas Operations

P, 0. 8ox 959, or
*3535 Eas¢ 30th Strest -
* Farmington, New Hexico 87&0]

"Office hours: ~8:00 a.m.- to 4230 pim.

0ffice phones: (505) 325-4572 or 325-4573

31;
Hore Phones

Jim Sims, District SUpervisor........................

Erro) Becher, Petroleum Englneer.....................325 3886
Hildred Kuchera, Petroleun Englneer, . ovisvevesonssa325%3448
8111 Spénce; Petraleum Englaedr,iiu.siiiisiveivenoiv327-2193
Ray Swanson, Pet¢oleum Englnesring Techniclan.i....:.325-8189

© 7 Ken Baker, Petrolaum Englneering Technlelan,aiii...:327-2170
"Fréd Edwards, Pétroleum Englneacing Techniclan.i.,.,.325-7885

Andreid Stump, EAvironmeatal Sclentistiiouiioidinaiie 2] 0507
George Carlson, Envlronmental Sclentist...ivussiessss325-0757

Federal Building
70‘ cimino dc‘ Q'Q .

Durango, Colorado 81301
Office houfs: 8:00 a.m. to 4 30 pem.

Offlce phone: (303} 2475164 . . -

Honz Phones

Yerry G3)1ouay, Petroleum Englnaering Technician., 5 e2b7-3646
kandall Walker, Petroleum Englneéring Technlclani ..., 247-048)
John Keller, Envlconmental SSTEhtISt.  ivacssnsiossvei2l?=5308
Conald Engllshman, Environmental Sclentliste,vvesivasv563-4310

LN

L "x
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. Facti well dretlled on any Cﬂ‘uunltl’|u teact hall bo locited Ia the npnzv\!u: o y:ngr|uhlca! conter of
the cotbined unlts vWich a tolerance of 150 frct for topographical cond(tions, but {n auy event, shdll pot he
“located closec than 330 fect to the outer boundiarics of the proposed provatfon vnit or comstnitiedd €ract,

RULE 105,  PKT FOR C[AY SHALE, ARD DRILL CUTT!NG

In order ta- assure a supply of proper matcrlal “for mud-taden {1G1d te cenfina oil, gas. or viter to thelr
native strata during the erl!ing of any well, operators shall provide before dvilling 18 commenced on addquate

pit for the accumulatlon of drill ecuttlugs,

RULi:'ioe. .SCALING orr 'STRATA

{a) Durlng ‘the drilling of " any oil or natural gas well; all oil, gas, ;and vater strata above the

producing horizon shall be sealed or separated in order to prevent theit contents fr01 passiag into other glrata. .

£ _-(b) ALl fresh warers and waters of présenr or probab)c value for demestic, comaercial, or steck
purpoges shall be confined to thelr respective strata and shall be adequately protected by mathods approved by
. the Division. Special precautions by fricthods satisfactory ' to the Division shall be taken in drilling and
) abandonlng wells to guard against any loss of arcesfan water from the strdta in vhich it occurs, and the con-
tandnation of arteqian water by objectionable water, oil, or gas, . .

. - (c) "All water shall be shut off and excluded fros the various 6il and gas bearing strata which are
penctrated, Water shut-offs shall ocdinarily bo wade by cencnctna casing.

RULE 1077 CASING AND TUSING REQUIRENENTS

‘x.

- R €Y) Any well drilled for oil ot natural gas shiall be equlppéd wlch guch ‘surface ‘and interltdlﬂtc
caslng steings a@nd cement as may be necessacy. to. effcctively scal GEE and isolate all wvater~, oOil-y aad, gas-~
‘bearing astrata and other strata encountered in the well dowva to thie castag polnt.  In addftlon thereto; “aiy
wall conpleted for the production of oll or natural gas shall be equipped with a string of: properly cemented
production casing at sufficlent depth to ensure protection of all oil~ and ga=~b\nrxnb strata encountered in

'the well, ‘ncluding the one(s) to be praduced,

B Sufficient canent shall be uaed on surface casing to fil1’ che avauvlar spacc hcnind the’ cac;ng
to the top of the hole, provided houevcr. that authorized field persounel of the- Divialon mayy: at thtr
discrerion, allow exceptions to the foregoing requicensnt uhen known conditzons in a givon area rendnc
conmpliance inpracticable.

‘ALl cewerting shall be by pump and plug nethod ‘nless some other withod is expressly: autharized

be the Division, 3 ; o o

o ) All cementing shall be wlth conventfonal- typn havd-setting cements ‘to ‘whish such-additives
(ltghteners, denslfiers. extenders, acceleraturs, retarders, etc.) have beea addad to svit conditivas in the

: well, . =

Author{zed. field peraonuel of the Division nay, when condttions watraat, allow excepticns to the -

: above pavageaph and permft tho use of ofl-base casing: packing mater{al { lieu of hard- =getting cenénts: on
intermedlate and productisn caslng scringq' provided how;ver. that vhen such maccrlalq ‘ave used onthe’ Inter-
mediate casing string, convenclonal-typp hard-setting cements shall be p;a;cd throuahOuc al o1l and 8as~-
bearing zones and throughout at least the lowarrost 300 feet of the-internediace casing strifg. When such
materials ace used on the productien cassug string, coventional-typh hard-setting cements, shall be placed
‘throughout all oil-~.and gasibearing zones and shall extand vowvard # ‘miafu. of 502 feet above the uppermost

perforation or, in the case of an open—hole completfon, 500 feet abc,a the pr0ductxon casing shoe.

At caa'ng scrlnrs shall: be ccsted and provod satlsfactory -as provided ‘1n patagraph (t) belou,

]

“
aErine
LErings

(b) Aftar cementing,’but before comﬁenclng tests requlrcd ln paragraph (c) below, a1l casis
shall stand cewented in accordance with Option 1 or 2 balow. Regardless of which option is: taken; the
casing shall reraln stationary and under ‘Pressure " for at least efght hours “after the cement has huen placed.
Casing shall be "underpressu:e" 1€ some acceptable means of holding pressure is used or 1f one or mote flour.

valves arc caployed to hold the cerent {n'place.

ov’nou RS

Allow all casing strlngs to' stand cenenced a n&niaum of eighteen (18) hours pElor to commencing
tests, Operators using this option shall report on Form C~103 the actual tlae the combat was in placc befone
-4nitdating tests,

.

! c-6
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' any other oporations on the well,
- and velght of pipe vaed,

ovIINy 2

BV tiley ) Sandovil, Lea, Eddy, Chavia,

Qlay he uied Lo the <ouuquq of Sag Judn, Rio Arlxvu
a vangreig vy

and Roosavelt only.}) Allow @ll ¢astug steligs to stand cenmented untll the certent hag veacticd
strength of at: least 500 pounds per square fuch (n the Mzone of Satersst" beford commencing tests, providoed
hiowaver, that no tests shall be commmiced nntil’ thc cement has beca in place for at lcast eight {5) hours,

et . (The 'zone of‘!htcrest" for sirface dnd intermgdiate casing strlngs'shall be chL bolcom 20 parcant
of “the ¢asldg atving, but shall be no.mute ‘than 1000 feet nor less than 300 fect of the bottom pact of Lhe
casing unless the casing is set at Iess than 300 feer,: The “zene of $nierest! for production’ casiug stéing
shall fnclude the {nterval orv intcrval' ehere fomediate completion” K: cantannlatoed; :

_To determine that a minfmus compressive strength of 500 pounds per square inéh has been attained,
operators shalliuse the typical perforiance data fox ‘the partfular cement pix used fu the well, at the
migimuns tcmpe*aturc iwdiuut(d for tin zowe of Interest by Figure 107-4," Temperature Cradient Curves., ﬁypical
perfotnaace dala uscd shallibe that data furnished by the cement mdnifacturer or hy a compefent matertals
testing agency, as détorninad {a acfordince with fhe latest edition of APT Code RP 10 B “Recomnénded Praétice

for Testing Oil-¥ell Cements,"

180

T R wrA
RALY TEVPERATURE  CRAGIENY
CUAYES N D SE RES LEXICO

Do~
<

~
o

S
)

 TEMPERATURE,®F.

=
2.

80

40

OEPTH. 1,000 FEET , : : .
Figare 107-A :

Operacors uslog the compressive screngch criterfon” (Opcion 2) shall regort the following infor~;

s

wmation on Form C-101:

(1) Voluuze of cenent slurxy (cu. fr.) and brand name of cement and addxtives, percent addtcives
uged, and <equeu»u of p]accment 1f wore than one type cement slurry is used.

REURE (2) Approsimate teaperature of ccment slurry when mlxed.
(3) Esttaaced mlalaun furnation tempevatuve Lo’ zone of fnterest.
(4) Estimate of cement styength at timo of casfep test.

(5) Actual tlne cement In placekprior to starting test,

(c) All caslng stringa axcepr condszor plpe shall be testcd after cementing- and before comnencing
Forn €<103 shall be f{led for eacly casing string’ reporting tho grade

In the case of combination strifgs utilizing pipe of varled grades ot wgights, ;
The results of the casing tost, {ncluding dctual

“the ‘footapa of each’ srade and wedght used shell be reported;

‘~9reasure hald-on pipe and the pxessure drop ohgavved shall also be reparted on tlie same Forﬁ C-103,

(1) Castna svedngs in v lls ' drilled wieh’ rotary ‘tools chxll be pressure tested. Hluinnv ca'inﬂ

test “pregsuve shall be approalmately oncstlided of the manufurtutcr s rated intcrndl yletd” ‘prassure oxcept
that the test pressdre shall not be less thau €00 pounds peersquare fnch and ueed dot ‘ba greater than 1500
In cames where canhination stvings are {nvolved, the above test.pressures shull
Test pressucey shall he applicd for a period of 30 minutes,

poundﬁ pee square fuch,
2éut, the ¢asing ehall be considercd dc(nctive

apyly to the lowest pressure vated easting used,
1f a"drop of nore tihiin 10 porcent of thae test preusite should

and corrective measures shall be eppliced,

c-7
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BEFORE EXAMINER STAETS,
OIL CONSERVATION DivISION
ARUGITSEXHIBIT NO, 4

CASE'NO. 10 8Y]

Submitted by Brtadusesy 1
Hearing Date 4\ ~ 13 oo ,

N
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COMPUTERIZED DATA ANALYSIS
MAY 20, 1930

R R b o s e B S

THE ENCLOSED TEST APPEARS TO BE A GOOO MECHANICAL ORILt STEM TEST OURING
WHICH: THE TOOLS DO FUNCTION PROPERLY. THE FORMATION PRODUCED ENOUGH
RESERVOIR FLUIO FOR PROPER IOE.NT!FICATION. RESERVOTR PRESSUPE DRAWDOWN
'WAS SUFFICIENT AND AN ADGQUATE SHUT IN BUILO-UP DIO OCCUR FOR RELIABLE
QUANTITATIVE ANALYSIS. RESERVOIR PARAMETERS WERE CALCULATEO 8Y THE

HorNER METHOG,
1.  FELow BAIE: A FLOW RATE OF 35 MQF/QA CF “GAS ‘WAS NOTED DULRING THIS
TEST.

 RESERVDIR ngss;gg, EXTRAPOLATION (F THE SHUT-IN PRESSURE 8UILD~UP
'INO[CATES A MAXIMUM RESERVOIR PRESSURE CF 1677 £,S,1,G. AT RECOROER OEPTH.

: _gggegaLLxng THE CALCULATED TRANSMISS[BILITY FACTCR OF 106,45 MO, -FI./CP,.
'"INDICATES AN AVERAGE EFFECTIVE PERMEASILITY TO GAS OF 0,067 MD, FOR THE
 REPORTED 20 FOOT NET INTERVAL. THE CALCULATIONS WERE BASEO CN A SLOPE CF
Lo U139 PLSLTLALOG T CYCLE osrArNEo FROM THE SHUT-IN BUILO-UP PLOT. [T WAS ASSUMED
B FOR THESE CALCULATIONS: (A) GAS GRAVITY 0.70, (B) VISCNSITY 0125 ¢P,, (C)
S AND GAS 'DEVIATION FACTOR (855. THESE FIGURES WERE CBTAINED FRCM THE
‘AVAILABLE’TECHNICAL LITERATURE . o L

4. ﬂELLEQBE_DﬁHAgEJ_ THE 'CAL.CULATED. OAMAGE RATIO OF 5.5 INDICATES THAT
WELLBORE ' DAMAGE 1S PRESENT AT THE TIME AND CCNDITIONS OF THIS TEST. THe
PRESSURE DROP DUE TO DAMAGE Is ESTIMAT&O TO BE 1211"P,S. 1. R

L 5. BAQIU§.Q€_1NME§II§AIIQN. THE CALCULATEO RAotus oF INVESTIGATION (o3 THIS
U TEST 15°5:0 FEET BASED ON-AN ASSUMED PCROSITY G 1ua, coﬁrﬁsssrathTv OF

:L;1.26 X 1073, .ANO‘OTHER ASSUMPTIONS MASE IN NUMB&R 27 ABOVE,

QENEBAL&QM&ENI_&,L THE FORMATICN EXHIBITS THE (}{ARACT.ERISTICS CF RELATIVELY
‘LOW PERMEABILITY ::FFECTIVE TO THE RESERVOIR FLUID AND INOICATES THE PRESE\ICE

“f.. .. OF WELLBORE DAMAGE.

g iy .
LRIVt a. m/ P~ "
CCENNIS MYREN 7=
RESERVO[R EVALUATICN

DEPARTMENY

BLAcxwooo & NICHOLS
. NORTH EAST BLANCO #33-12; SAN JUAN COUuNTY, New MeXIco

TeST #1; 3085' To 3205'
FIELD RE?ORT # 00095 C

In makmg ony m?erprelohon our emptoyees will give Customer the benefit of their best judgmen? as to the
! _correct interprelation. Nevertheless, since oll interpretotiony are opinions based on inferences fram eleciricol.
1 mechanicol or other meosuremen!s. ‘we cannot,-ond do not guorontee the accuracy of corrictness of ‘any intér
5. .. .. prelatians, and we ‘sholl not be liable or responsible, except in the ¢ose of gross or withyl negligencs on our

part, for aniloss, costs. domages or expenses incurfed or sustained by Customer resulting from any mterprerohon

our ‘agents or employ=es.

mode by uny of o
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Gus Resarvoir Engineering Dala af JOHN&{TON

; tasterumant Nao, L-435 ‘ Field Raport No, __00093 C_

i i : . )

S e T DOmogﬁe‘—galio_‘ : , Effective Transmissibility Kb iaa,4 Md. ft,

‘ ) DRI 5,57 Il . TO GAS u 106+ 45 Cp.
S ~|'Maximum Resdervoir Pressure Flow Rate i iy
o ‘ 32 ‘ Po | 1677 P.S.I.G. ESTIMATED ‘ Q; |35 MCF “day

-3 R i : E g

¥ Siope of Shutin Curve M, 139 PSI/log cycle Flow Rote Q |-

2 "c'-n!mmamc Surche e “Prassure Gradiént R ~ :

s | (Datum Plare, Sea Level) PS | = -t , 104823 PSI/t
S , Ra’dius of Inve%ﬁgdtidﬁ c 5.0 fn K (Effective 1o GAS )} {0067 Md.

L SLOPE M_ = 1677 - 1538 = 139

’ Assumptions made for Caleulations for Gas Recoveries
- l. Qg is token as steady state flow and unless statsd otherwise at standard conditions 14.7 P.S.1. ond $G°F.
; 2, Pyis fmol formohon ﬂowmg pressire at ‘steady stole flow.

: B : 3. ’Fomvchon Tlow is taken as single phase flow. i llqurd (condensule) is praduced ot surface, condenisationis
f~ osstgd 1o have occurced in drill pipe.
- ‘ i © 4. Radial flow is assumad. )
' 5. .Uﬂfess guven, gos Spm |f|c gmvny i's assumed fo- be 0. 7 (cur 1.0) and hqvmg pseudo critical femperqfure af 385°
e Rankin ond pseuds critical pressura of 685 P.S.1LA:
: g 6. ‘th’er stonoqrd radial flow,’ steady ;mre assumptions.
; 1 Empirical Equations:
S P | Pl - P}
1. EOR = m-»——f--: where M, = e
, My (log T+ 2.65) Log Cycle
' o Kh o 1837°T
2. Transmns:b;luy 5—— = —é«--wip—‘
; , nZ M

[

3 P = [po;" 2309 . /PSI] - [Rééb‘rde? depth to sea lébél;}] &

- = 4." Radigs of lavestigation; ri; = 706 (1 = S.ipe whera t = ﬁma'm‘doys 4 , ‘

' la making any interpratation, our amployeas will give Cus!omer the benem of their best judgment as 1o the
correct intapratation. Nevertheless, since all intarpralations are dpinions-based on inferences lrom slackical,
mechanicol or other meaiuramants, we cannot, and do nod, guarantza the accuracy or correctnass or any intecpra-

- i “rationy; ond we shall not be liable o responsible, excapt in the cose of gross or wilful negiigence on our part; for
B . ony loss, costs, domages or expensas incurrad or sustained by Customer resulting from ony inlorpro!ohon made by

" any of Gur agants ar emplayees,
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AT (MIN) B
f T )| : U )| 1 1 T ] T 1
8 .1 1.9 2.2 . 3.2 y.? 7.1 1t 18 83 79 [o o]
® HGRNER PL@T FIELD ‘REPOAT NO. 00085C : ' 0 5 AN B 0 F
INSTRUMENT: ; -
& HUMBER: L-436 .
e CAPACITYy ‘7500 PSI .
o -
Pnduuc:m; TIME (Tr1i 32.6 NIN
FINAL FLOW PRESSURE ‘(P )i 201 PSIG. e
PLOT ELAPSED TIME RANGE: 85.6 T@ S8, :
P4 SHUT-IN AT TIHE RANGE: 3.0 T0 27.0° 1
™~ -
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FIELOD REPOART NO. 00095C |
INSTRUMENT: SHUT-IN #l: | i
- NUMBER: L-u36 | FINAL FLOW PRESSURE (P, )+ 201 PSIG
CAPACITY: 7500 PSI S PLOT ELAPSED TIME RANGE: 35.6 T0 59.6 MIN
‘ ’ SHUTSIN AT TIME RANGE: 3.0°T0 27.0 HIN

-

| e | AT (MIN)
1 B S 10 100 ‘ 1000
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B TR e e iy e mt s o YELL TOENTIFICATION —mmmmmmsmm e o m e i ST S

i A ] !
| COMPANY: BLACKWOGD & NICHOLS =~ CUSTOMER: SAME |
l 2013 FIRST NATIONAL CENTER wssr i !
! OKLAHOMA CITY, OKLAHOMA ~ 73142 s LR !
| WELL3 NORTH EAST BLANCO #33 xz ' LOCATION: - : l
| TEST INTERVAL: 3z55 TO 3245° FLELOD: BLANCO ' !
I TEST NO: , : TkST DATE: 1g-24-56 1
I COUNTY: , SAN JUAN . STAT HEW MEXICO I
| TECHNICIAN' MORRIS BOWEN ‘ TEST APPROVED BY:  MR. W.J, LINTON 1
T""”"“‘"”‘f'""f ------------------- EQUIPMENT AND HOLE DATA —-—~-——-¢~-——~-----~-~—---~--~--~~---I
| TEST TYPE: DUAL PACKERS R © DRILL PIPE LENGTH: - FT. |
i , DRILL PIPE 1.D,: = = ING
I ELEVATION - FT. DRILL COLLAR LENGTH: - ‘ FT. |
{ TOTALDEPTH: . 3205 , FT. DRILL COLLAR I.D.: REETT LTSRS PU (I IN. I
1 "MAIN HOLE/CASING- sxzz.‘ 9 7/8 .~ IN.  PACKER DEPTHS: 3950 & 3955 FT.. |
1 RAT HOLE/ULINER SIZE: - IN. cn o & i FT. &
| .FORMATION TESTED: - i o FT. |
| NET PROD. INTERVAL: - ~ FT. DEPTHS REF. TO: - I
‘laPOROSlTY‘ - A AR 4 f
?-—f--o-—* ————— “~» TEST TOOL CHAMBER‘DATA -—-~~—~~-~v——~~~-~—7 P iy MUD’DATA —-~——~é~~-—~—7
! SAMPLER PRESSURE: - S PSIG i 1 TYPE: MUD |
1 RECOVERED OIL GRAVITY: API @ DEG., F. 1) WEIGHT:. 11:4 LB/GAL. I
I RECOVERY coa. FT3/BBL. I 1 VISCOSITY: 63 SEC, }
! L WATER:LOSS: . o = .. CC T |
! o SAMPLE CHAMBER CONTENTS ( [ RESIST TEMP .+ CHLOR |
R R 5 B I | FLUID (OHM-M) (DEG F) (PPM) |
| FLUID o VOLUME . .. MEAS. B T B (NN e |
N - "RESIST.  TEMP, ~ CHLOR. 1 | MuD: - - i
R - ~(OHM=-M) (DEG F.)  (PPM) | } FILTRATE: - - “i
). GAS: - FT.3 . - BRI ‘ i
I oIL: - CC bl |
| WATER: €C | {
LMUDE - cC I |
L FILTRATE: . Pl ]
1 TOTAL LIQUID: - - CC . } BRI !
‘ ,;--~——-—-e——-— -------------- mwmmmmememmmccce e REMARKS mmm-mmsvcmm e e e ————————— “
l ; {
NO oF REPORTS REQUESTED: & . , > FIELD REPORT NO. £9U95¢C
v e 1 [ i
oy
. ;»-\
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:4 ------------------------------------- "SURFACE INFORMATION S sl bnn o
k ‘ e o i , B 1
i DESCRIPTION(RATE OF FLOW) TIME . PRESSURE : SURFACE !
”f : . ~ PSIG ~ CHOKE . f
1 STRONG BLOW OF AIR TO SURFACE IMMEDIATELY. GAS — o 1« )
;} ©'TO SURFACE IN 18 MINUTES. ; :
; ’;"'""""‘"""""""""‘““""“"““""‘“""'*"’""‘"""""""""“'""'"""'""""""""f"‘"""“""""""""'"‘"'"""'" """""""'""",""""""5‘_
} CUSHION TYPE: - -~ FT - PSIG | 3/4 IN. BOTTOM CHOKE }
------------------------------------- RECOVERY INFORMATION -===-=m oo mm o m e e e
NI A o L S N D S R API. i "CHL
RECOVERY . FEET BARRELS  XOIL XWATER %OTHERS GRAV. DEG. RESIST DEG.. PPM
FIELD REPORT NO. Z0H95C
.-n ] t ",

e w0




PRESSURE LOC 1

FIELD HEPOHT NO. OOOQSC;

INSTRUMENT:
NUMBER: L-436 .
~ CAPRCITY: ‘7500 PSY
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INSTRUMENT NO.t L-436

_BOTTOM HOLE PRESSURE AND TIME DATA

, N CAPACITY (PSIS: 7500
; PORT OPENING:= 'BOTTOM HOLE TEMP (F): 119
é' ;’< e . .
EXPLANATION : CLABELED POINT PRESSURE (PSIG) ELAPSED TIME (MIN
****Riﬁ**t***t**w*****ﬁ****‘ *f****** *wgi’ **x*k***ﬂﬂ*fﬁ**  §*?*?*****f ﬁ*f**ﬁ.
HYDROSTATIC MUD 1 ’ 1825
START rLow : e 2 375 8.9
- END FLOW & START SHUT-IN 3 261 32.6
END. SHUT-IN ' 4 1629 59.6
HYD ROSTATIC MUD 5 . 1825
*l***i*t****‘*i***i**k*****
* SUMMARY OF FLOW PERIODS *
‘***tﬁ*ﬁ************n*******
. ELAPSED TIME HELAPSED YIME PRESSURE ‘AT = PRESSURE AT
FLOW;RﬁRIOD AT START (MIH) AT END (MIN) START (PSIG) END (PSIG)
ANK AN RANNK W WN R KA W AR XKW R %*t*%*ﬁ***k* W e AR R WO MR W e %V Ve Y WO R YR WY
32.6 375 251

1 : _ 9.8

**ﬁ*********t***********t*ﬁ*i*~

* SUMMARY OF “SHUT-IN PERIODS *

‘**k***************************

e  ELAPSED: ELAPSED
SHUT=IN  TIME AT. . TIME AT .
PERIOD  START (MIN) END ‘(MIN)
k#ﬁ**** -*R****ﬂﬁkN*A KANMEXNKRWN
1 328 59.6
“”ﬂklﬂn ) [

"DURATION OF PRESSURE

SHUT=IN AT START

(MIN) (PS1G)

**xx*w*x*** TR I KK KN
7.0 291

- pRESSURE FLOW
AT END ™ ESSURE.  PRODUCING
(PSI1G) SIG)  TIME:(MINY.
R A KK KKK *******_c**‘ EEL AL L O
1629 - 291 32.6
FIELD 'REPORT NO. @9995C
INSTRUMENT ‘NO© L-436
i
. ’l\




GHASE : FLOW PERIOD #
o kk WK Lo

CLAPSED TIME  DELTA TIME v
ST MINDY T (MIN) ST (RSIG)
**7********“** **‘***i‘**‘** **********)‘C*ﬂ***
2.9 S 375
326 32.6 261
TEST PHASE ¢ SHUT-IN PERIOD # 1 |
MR R L R o S Ry Rt ‘
; 1. FINALﬁFEOW?PRESSURE'["PWF“] = 201 PSIG
. PRODUCING TIME C*T %1 = 32.6 MIN
e o ] GHUT-IN PRESSURE ["P "1
ELAPSED TIME DELTA TiME C¥DT*3 Ny WS
ST (MIND R UL o qesic)
*********ﬂ**’ ********ki{*ﬂ***** *******ﬁ*')(*)\*k***ﬁ****w*
32.6 9.0 281
3516 3.4 565
'38.6 .4 942
41.6 98 1198
44.6 12,8 1 Al
47.6 15.9° 1532
54:6 18.4 1591
5306 21.9 1614
566 244 1025
59.6 . 27 1629

[

SINET

"?LOVI?G¢PRES§URE

PAGE 2
FIELD REPORT Wo . @PR9SC
ESTRUMENT NO. L-436

TR T DELTA PRESSURE
LOG [(Té+DT)IDT1’ L A

*k**ﬁ*****kﬂ****’ AT L TR R

- 2
1.9474 364
4.808 741
%665 997
- 4.578 1199
9.502 1331
Y A89 1390
o A7 1413 -
3.373 1424
9,344 1428
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Western Petroleuin Services

CASE NO. 2087

BEFORE EXAMINER STAMETS
oiL- (‘ONQEQV“TION DIVISION

m‘d&ms EXHIBIT NO._ 1]

. FOR

BLACKWOOD & NICHOLS €O., LID

NEBU NO. 203

PICTURED CLIFFS AND FRULTLAND FORMATIONS

BLANPO PICTURED CLIFFS FIELD
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: ‘;Prepared for.

‘Mr., Loos . .
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»"“Fanmingt:on, New Mexico
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V,Submrtted by%‘

: o |
- - Hearing Date _y 51280
~—r,

FRACTURE STIMULATION RECOMMENDATION
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DISCUSSTION:

The customer requested fracture stimulation designs for the Pictured Cliffs

and Frultland zonss in ‘the #2053 well. Mini Max ITI- 30 gel is recommended with a

2% condensate phase for fluid loss control. Mini Max III is a titanate cross- .

‘1inked hydroxy~propy1 guar gum ge] featuring very’ low’ 1eak-off perfect proppant

bupporc and neutral pH
Figure I shows the anticipated rate-pressure relationship ‘for ‘treatment via

4%" casing. At the recommended rate of 30 BPM, a surface pressure of 2, 600 psi

wis expeéted~ Treatment with 100 000 gallons of Minl Max I1I- 30/22 HC and 190 0000

10/20 mesh sAnd 1s recommended to yield a propped length of 972 feet. Average

sand concentration in’ the fracture is .73#/ft (see Exhibit 1I). Figure II shows

the Mccuire ‘and Sikora productiviLy increase chart. 'With the reservoir and frac-
ture parameters given, a” theoretical 10 fold- production increase is calculated

The expected rate~pressure graph for the Fruitland is" presented in Fiouxe

)hdIvI : A‘kthe recommended 17 BPH rate, a surface treating pressure bf 2, 700 psi

e

';is expected Treatment with 40 OOO gallons of Mini Max 111~ 30/2% HC and’ 76 000#
‘AQIOIZO mesh sand is recommended to yield a propped length 0£.1,200 feet, ‘Average
;sand concentretion in the fracture is .75#/ft (see Exhibit II) Flgure 1V shows

'&tne HhGuire~Sikora graph. After scaling,an llfold productivity inc¢réase is

.;calculated*-’-g
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WELL DATA:

Formation: | A " pictured Cliffs
Average Depth To Zone: ' ‘ | 3,500 ft.
7one Height: ; A : : o L 133 ft. : : %
Casing Size: | R - | S
peiforated Intefval: ' | : 3456, 3478, 3492, 3518, 3534,

355&; Z'jéﬁf, J34" diameter
‘Bottom Hole Témpé:éturé: | 120° ¥ |

Fracture Gradient: ] o o : .65 péi/ft‘

Bottom Hole Yfac;uré Pressure: ’ o 2,275 pst
‘Bottom Hole Pressure: SO ’ C . 1,375 psi
- Overburden: : B i . ‘ 900 pst -

Hydrostatic Head: - o - 1,515 psi with fresh water

ISDP (fresh water): i B ] 760 psi

Poxosity: b s ;o 107

" Permeability: : L ' L .06 md

Well Spacing: AT ) ,‘,T L R 160 acres

e T A

ot i a8




TREATMENT PROCEDURE:

It~is3reiﬁmﬁéb8§d'thaéythe”Picfnredléfiffs zone be fracture stimulated via

44" casing with 100,000 gallons of Mini Max ITI-30/2% HC gel contéinihg 190,000%#

-16/20,mesh‘éand.

‘are 30’ﬁPM‘énd 2,600 psi, respéctively. Stagé’flﬁid“and sand as foiibns"

1.

2.

431‘

A4

* Pump 20 000 galloas of Mini Max IIT-30/2% HC as a pad to initiate the
fracture and establish sufficieat fracture width to accept sand. (Add

1#/1000 B-5.)

~ Pup 20,000 gallons of Mini Max III- 30/27 HC with 1 ppg 10/20 mesh sand.
(Add 1#/1000 B-5.) , o :

Pump 20; 000 gallons of Miaf Max III~30/2/ HC with 2 ppg 10/20 mesh saand.
(Add 2#/1000 B-5.) . ‘

‘Pump 20 000 gallons of Mini Max IXI~ 30/24 HC ‘with 3 ppg 10/20 mesh sand‘
(Add 20/1660 B-5, )

Pump 20,000 gallons of Mini Max IIT- 30/2% HC with 3% ppg 10/20 mesh sand.
(Add 2#/1000 B~ 5 )

 Cut sand, start flush with 500 gallons of M:Lni Max T1I-30 gel.
Cootinue to flush to top perforation with 1,815 gallons of fresh'water;

Shut in for at ‘least 6 hours to allow gel to break and fracture to heal
and recover treating fluid load. : : v :

’NOTE:"Ail gél to contaln 2% condensate,’i}galflbbﬁ»AQuaflow,'l gél/?d@ﬁ"Adoéidé.”'

Average anticipated injectidon rate and surface treating pressure
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%
H
; % 100'560 ‘gallons of Mini Max 1I1-30/2% HC @ .24/gal $24,120.00 |
L N 1614 B-5 € 2:15/1b . | 6.15 , |
¥ 5 " 105 gallons Adocide @ 29.40/gal SR o aesriee \ i-%
i 105 gallons Aquaflow @ 25.85/gal - 2,714.25 o %
 Chemica1 Delivery Charge @ 68/Tmi x 3.5 T x 75 mi 178.50 - :
190,000# 10/20 Sand @ 5.25/cwt | | 9,975.00
'séna §ump1hg Charge @ .70/cwt 1,330.00
:Pf‘ci’i‘pp'an't'. Delivery C'h'afgc @ .68/Tmi x 95T x'.75 mi | o 4;84‘5};00
a? 30 BPM Master Mixer @ 760.00 ! ey 760.00
v 1,912 HHP @ 3.15/HHP 6,022.80
f' ‘Mileage Chaige Q1. 90/un1t ol x 6 unlts x 75 mi | 855.00
: Sandmaster @ 875.00 Lo o b f 875.:(‘)0; , ‘ - ) 4 :
 Ratiometer @ 134.00 | S |  134.00 R
E_ o e }-‘L%Hf; | R . TOTAL o 455,242.70 |
' Subject to terms and conditions in the published price ‘schedule of The‘weétéfn

Company of North America.
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'WELL DATA:

Formation:

- Average Depfﬁ‘To'ZOne:

Zone Height:
‘Casing §1ze}

Perforatéd’rﬁtérvalz

Bottom’ﬁaleVTemperatUre:

'Fracture Gradieut:

Bottom Héie,Fraetdre‘?réséure:

Bottom Hole Pressure:

 Ovéfbﬁfdéﬁ:
‘§ Hydfo§cé§ic Head:

%iébff(frésh wétef):

. Porosity:

AR

. Permeability: -

‘Well Spacing:

%ruitlénd
3,380 ft.
42 fc.,

4% - 10.50
3368, 3374, 3384, 3392,
2 jepf, 34" diameter
120° F

.9 psi/ft

. 3,050 psi

1,375_?51’

1,675 psi

1,450 psl. with fresh water
1,600 psi

10%

.06 md

160 acres

s s e e e ¢ e b A & i < e e
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TREATMENT PROCEDURE:

;léfié recormended that the Frultland zone be fracturéhéfimulatédtﬁia 44"

‘casing with 40,000 gallons of Mini Max III-30/2% HC gel and 76,000f 10/20 mesh

, sand. Average antlcipated injection rate and sutface tredting pressire are 17

BPM and 2, iﬁo psi, respectively. Stage fluid and proppant as fbllowS'

1. Pump 8, 000 gallons of Mini Max IIIZ 230/2% HC as a ‘pad to initiate the
fracture and estalslish sufficienc fracture width: to accépt sand. (Add
1#/1000 B~5.) |

2. Pump ‘8,000 gallons of Mini Max IIT-30/2% HC wich 1 ppg 10/20 mesh sand
(Add 1#/1000 B-5.) °

"3.'MPump 8 OOLM'allons of Mini Max TII- 30/2/ HC with 2 ppg 10/20 mesh sand

: (Add 2#/100ﬂ‘B -5%) ' .
4. 'Pump 8, ooo gallons of Mini Max III- 30/24 HC with 3 ppg 10/20 mesh sand,
 (Add 2#/1000 B-5.) |

5. Puip 8,000 gallons of Mini Max 111~3o/2/ HC with 3% ppg 10/20 mesh sand.

c ‘(Add 20/1000 B-5. ) ' ' ,
6. CUt,53“45 start flush with 500 galléns of Minl Max 1I1-30 gel.

,17.f'Céﬁtihué'to flush to top perforation with 1,750 gallons of fresh Qacer'
8; IShut in for at least 6 hours to allow gel to break and fracture to heal
,and recover treating fluid 1oad

NOTE: 5A11'ge1'£o contain 2% condensate, 1 gal/l000 Aquaflow, 1 gal/1000 Adocide.

iy R M e s
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TREATMENT REQUIREMENTS:

Treatihg‘éonduccor

"Iﬁ jection Rate

,Exégcted Sﬁﬁface Treétihg Pte%sure “ ) ’
f%otal Pumpable.vglﬂhe’bf Mini Max ITI-30 Gel Phase
’Tétélf?ﬁmpéﬁlé Vlume of Condensate

kTQtal.PUmpéSIe Volﬁﬁe“bf“Fresh,Hater“Flush,& Reserve

" ‘Total 10/20 Mesh Sand Required

Auxiliary Materials:

42 gallons Aquaflow surfactant -

42 gallons Adocidé‘béctericide

’65# B-5 gel breaker

4%" casing

17 BPM

© 2,700 psi

40,000 galldns_

800 gallons
5,000~gallons

76,0004

R L S

——— e v ————. -
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1 COST ESTIMATE:

i 46;666 ga11ons of Mini Max IIIJ§O/ZZ'HQ @ .24/ga1 $ 9,600.00
65¢ B-5 @ 2.15/1b N , o e 139.75

e 42 gallons Adocide @ 29.40/gal T AT S 1,234.80

42 gallons Aquaflow @ 25.85/gal ) e 1,085.70
Chemical Delivery Charge @ .68/T al x 1. 5 T x 75 mi- 76.50
76,0004 10/20° Sand @ 5. 25/cwt ' , : 3,990,00

Sand Puhping Charge @ ,70/th '552.00

Prdppanﬁ‘Delivefy'Charge'@~.687Tumi X 38 T x 75 mi ; 1,938700

RN

L e o e W K 7 it e

17 BPH Master Mixer @ 730,00 | 730.00
1 125 nap e 3. As/iEe 4i el o 3,563.75

Mileage Charge @ 1. 90/unit ni x 6 units X 75 mi : 855.90

L; :'“fﬂffRatiometer @ 134.00 - ST : ' o _“n_lgﬁ;gg;
P e . -~ ToTAL © $23,859.50

,_”Subject to terms’ and conditions 1n the published price schedule of” The Western
"Company of Notth America. .
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L 1> the Frac Lasgth froa the Yelidore fa -
ey s
V¥ 1s the Propged Frac Yidth fa feches.
kr 13 the Feroeability of the freppaat in
12 - - T ) .
ol xp 13 the Cooductivity of the }‘ra.cture ia
R ed<ioches.
! T4 rs 1S the Drafnage Radius of the ¥ell in
. 4
J is the Productivruy Tadex After Frac-
<10 . turfag. . = T
Jo 13 the Prodmivit.y Index Before Frac- TR
turing. * f
N |3
Curves are from a paper by M:Cuir:w.d. 1+
- - Sixora entitled SThe Effect of Vertical- X3
3 3] Sractures on Well Productivity®, Traas, -+
? AD4E, Vol. 219, 1960, P Lo1.
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: it r o a3 :
Hrt e Cr
.t + i ITES G~ i) o
PR EESH @ A ) e 1L = 0.1
: B e o P A e o CR e SR WYAAA oAz e nd wy ity
1 * ¥ e 3 g X SN A x.:r yiil B -t: k] i) 4 } H oy [ <-‘ .J-N
2 0 :.:, ™ : : :' 2 LR S 1Y
SN W O et
T -t e I e
XTI B T 7 it
B T b e CR
1 v 30 ol ITaE)
s - . L
ot e o ‘ w0t
PEAMEABILITY CONTRAST = wig/h
INCR"ASES N PROOUCTIOR FROM VERTICAL FRACTURES
l D A.Q+C4_ fCJ\\ ; e '
* Nata: 'l'hh graph s based on & 'well’ apaclng (A) of 40 acres
" anda wellbors radlus {rw) o ¥ {nchei. It ¢an be convarted -
to other well spacing and wellbore Tadil by use of the follow-
ing scaling factors: Iy :
) ) Scaling Factors for -
- . T el Drainage Aba‘c‘\ua; Qrdinztc
{w¥ k) {313
. Spacing Radﬂ { o
¥or spac_J s'hown and 3- inch wellbote’ ra&lus.
10 Acras 330{! 2,00 1.11
20 Acred » 467 (e 1.42 1.05 .
. 40 Acres 660 (t 1.00 1. 00 5
80 Acres 933 1¢ 0.71 0.95 -
160 Acres 1320 f¢t 0. 50 0.91
320 Acres 1867 1t 0.35 0.87
640 Acres 2640 (¢ 0. 25 0.84
For other spacing (A) and wellbore radil (ry}.
: . 3 )}
- A 104 4A TR 2,993
ik . Vo : log{ 472i{re/ rwl
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A= U

Flevre Zis

i -
k 13 the Faizatica Feruma®{llly fa =<, jat
I £3 the Trac Lles bmr <a the Velldove fn P
re. &4
. U is the Prop;wa fvac WLdeh i faches.  ¢f
: Xr $3 the Peroeabillzy of the Froppant ia
12 et -
WXr i3 the Conductivity of the }?Acture o [L
=t-faches.
: re is the Drajrsge Radius of the Well ta -
! fe.
J is the Productivuy Tadex After Frac-
10 ._tu.r!ng.
Jo 13 the Productivity Index Befors Frac-
Sturing. S o
Qurves are froa 8 paper by McCuire acd 3
o | Sixora eatitled "The Sffect of Vertical i
J s Fractures on Well Productivity®, Trans, e
? KIME, Vol 219, 1960, p. Lol.
LR S e e PR
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. rsnueuu.n"r CONTRAST = ‘Wi, /x

“INCREASES IN PRODUCTION FAOM VEATICAL FRACTURES

RO A T N .
- >

LYQ"-‘V. rc“\‘ “J Note: This graph 14 based on'a well np-n.clng {A) of 40 acres
and 2 wellbore radius {ry) of 3 {nches, It can be conver:ed
to other well spicing and wellbore radii by use of ‘the follow-

- _- {ng scaling factors:
. . . _ _Secaling Factors for
- Well Drainage Abscinsa Ordinate
, ; (Wk, /%) {(¥/3 )
. Spacing Radil c o { o
. ; For ldacinl ;hgwn and J-inch wellbore radius. -
. 10 Acres 3301t " ozee Lt
R .20 Acres 467 ft 1.42 1. 05"
> S 40 Acres L bbOLE 1.00 1,00
80 Acres 933 ¢ 0.71. 0.95
160 Acres 1326 fc 0.50 0.91
" 320 Acres B 1867 ¢ 0.3s 0.87
640 Acres 2640 {¢ 0 25 0.84

For other spacing (A) and we.lbore r:dl( (rw).

. 1098
A | 104 4{;\. _ AI-IO/A. Tog .47 2){re/Tw} °
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" THE WESTEEH COMPRHY -
: FROFFANT FEOFILE STUDY , , =
w ; T -
L PERFEET SUFFDRT FLOIDE ' o
T FLOTT annlsn - MIHI MAY D11 S0-8%HD
iy TOTAL WOLUME -~ 108616 GAL
i v FLRID FEMETRATION - 1183 FT
g ’ 7
'*%f FERM. T0O *TIHULHTIDH FLUID - A FRAC, PRESSURE - E&7%
Tt PEEM. TU RESERVYODIR FLUID - SOEG RESERVDIFR rFEQSUFE - 137G _ |
D § CLERE-OFF FLUID YISCOSITY - 1.00 N FFIME - (&30 ' SR i
Cf RESERVDIF FLUID VISCDSITY - . .0 K FRINE - 0 01E000 ;
i1 RESERVDIR FLUID COMP. — . 4.00E=04 YOUMGE MDDULLS - 5. 00E406 :
UF STIMULBYION FLUID C-111 - 0. 00026 WITTH =~ 396 ,
{1 ERAGTURE HEIGHT -~ ' 133 INJECTION RATE - 0.0
4 rDMLIHED C - i onnen : ‘ .
4
U b FLYD S SURFACE  LOCATION I FRACTURE CUNMLATIVE
t“"HULnnE FEOFFART  FRACTURE " FRDOPFANT FREOFFANT
~CEAL) CCONE L CFTD S LCONC CLED
{ CE T TURSGALY o - LBAFTNE .
. 2hnip i aps 70 1181 o0
L 20000 .00 795 70 %72 425
)-,c.ﬂDDﬂf 2. o So2 IO RS LENS
SEDDOD RcIu 220 70 582 . BRE
200D .50 0 T0 20 =S|
USED 4632 URITS
2
!




i 5 AR

..4
S e e e e L

JPEPH
FEEH..

' FLUID.
L MOLUME
CEALD

?80“0

LDHEIhED C

2000
S000
g0

DODT

e e i e i

SURFRACE

"PREDFFANT

cOMC

(LEJGﬁL)k

nﬂ,
1. NU
2000
F.un
2.50

-

4,76 UHITS

COMF.

L Onas

ol 1 BT 7
THE BEZTEFN COMEANY
FREOFFRNT FROFILE STUDY
FERFECT SUFFDET FLUIDS

FLHID Tublen - HINI MAYM TT1 30/8% HC
TOTAL YDLUME ~ . 43448 GAL

FLUID PEHFTEHTIDH - 1377 FT

TD iTIHNLHT]DH FLHID - S A0 FFHC. FFESSUEE - - ZNE0
ik FE*EF“DIF FLUID -
LERK DFF FLUTD YISCOSITY -
B FEQEFVDIE FLOID JI“,UHIT” - -.u1 FPEIME ~ u.quuvn
FESERYDIR FLUID | :

i xTIHULﬂTIDH ELUID - II;
 FRACTURE HEIhHT =

LRED RESERYOIR FRESSURE -~ 1375
1.00 n FRIME —~ 655

~ 4 4NE-D4 unnﬁ; MDTLILLIE — S, Q0E+05
- 0, wanen WINTH = 3as f
4z THJECTION RATE - - 17.0

CCUMLATIVE

FFEPTHPE AT
FRACTURE FEDFFRMT FRDOFPAMT
FTy CONC ALEY
TCLESFT2) '
203 70 1377 L 00N n
HEd TO 1203 bl S0
FEE TO 994 réck 24000
411 TO 736 L 880 48000
S0 TOo o 411 210 7AOND

I b 1 AR B Rttt 5
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N M. Of COPIES SLCLtvie

DIS"J RIBU'I 10N
SANTA FE
FILE
U.5.6.5,
LAND OFFICE
CPERATOR

NEW MEXICO OIL CONSERVATION COMMISSION

Form C+16)

Suprrsedés O
€-102 and C-103
Eifective }-1-6%

Su. Indicats Type of Lease
“State
s Srare oy

Pu 1
SeTE -

& Gaa Lease No.

“1 3 ';if; 1if?:*‘\
{60 NOY USE YHiE ’S“-“fﬂ’ﬁ?ﬁ%éﬁt:“g;?.%?tﬂ (r&%‘% %%{3:%;::“ ‘;S irERENy AESFAVOIA. E\\\\\\\\\\\\\\\\\\
1. ; S1 7. Unt Aqteemenl Nome
:Iz"u D ::A:u. S Northeazt Blanco Unit
: i} 2. Nome of Operctor 8. Farm'or Lease Name
Blackwood & Nichols Co., Ltd. Northeast ‘Blanco Unit ;
3 Address of Operatot 9. Well No. o ‘ :
A P, 0. Box 1237, Durango, Co. 81301 201 ’
4 [T Tocation ot Well ; » 16, Fiolia & Poot, o ViTdeat
u."” tevren M - 590 FEEY FAOM Tt SOUth LINE AND 1030 reer rﬁoﬁ SO‘. o LOS Pinos s,Fr
> v THE e LINE, SECTION - TOWNSKIP %ANGIV WP IA, \ N NN 3
: N\ N 15, Elevailon (Shou whether DF,"RT, GR, etc.) 12, Couriy.
\\ \ 6652' GL San Juan \

: Check Appropriate Box To lndxcate l\amre of Nénce. Report of' Other Data

: NOTICE OF INTENTION TO:
PEATCRM RUMEDIAL WORK D
. YLMPOKARILY ADANDON

PULL OR ALTEA CATING

G\Hll

SUBSEQUENT REPORT oF: L

PLUG AKD AEANDOK D

CHANGE PLANS

(]

C REMYOIAL WORK
L] tomMmENEE DRILLING OFNS,
D CASING TEST'AND CZMENT JGB

STHER .

Water ‘encroachment

An‘;-un'e TYVITT R

PLUG AND ABANDOWMERY D

H
0

17, Ducrlbc Proyésed or Completed Operatfons (Cltarly state all pertinént details, and give putmml datés, including ethmaled date of s(urlmg any proposed
wo:k) SEE RULE 1103,

# §

7 21 80 3697' PBTD. Pulled 2 3/8" tubing. Ran Gamma Ray and Neitron Logs. Set drillable
bridge plug at 3549'. Tested perforation at 3560' - 3588', no decrease 1n water,

i 'Set cement ‘retainer at 3536", Shut off water and gas.  Set drillable tement

L ~ retainer at 3373'. Sgqueeze ceémented perforations 3441" - 3449', w1th 50 sacks

neat cement, squeezed off at 2500 PSI. R

7-22-80 3697' PBID. Dyilled retainer at 3373' and cement to 3459'. 7
7-23-80 3697 PBTD. . Perforated 4 1/ L858, 3&82’ ~ 13494 with 11 holes. Versagel” fractured
’ with 30,350 gals. water and 3Q‘§b00 1bs. 10-20°sand. Maximim pressure 2450 PSI,
average treating pressure 2300 PSI, average injection rate 17.5 bbls/min.”
7-25-80

3697' PBID.

Reran 111 jts. 2 378" 4. 74 3-55 BT tBEfKEEEéE&A&ﬂh&ﬂ?l?RAhnETS“'.
_ §  OIL CONSERVATION | DIVISION

- BOOURAREXHIBIT NO._ &

18, 1 heredby cent 7 at {he info, on above 1a irue and complele to the best of my knowledge B

A c‘lﬁngéicqulam,-.w_ v Distrie

Avnov:b [T STt bave e ;

"¢ ONDIYIONS OF APPROVAL. I¥ ANYS

.



[ -

T . O .

1 FRACTURE TREAT

' REPAIR WELL.

Subsurface SafetyVaIve. Manu and Type _ . i Set @

Form 92311 ' Faron Approved,
Dec, 1973 Lo s S g e Budget Bureauy No. 42-R1324
_ UNITED STATES 5. LEASE
DEPARTMENT OF THE INTERIOR - _“.______,-,_NkLQﬂSB
GFOLOGICAL SURVEY ’ . IF INDIAN, A_LLOTTEE OR TRIBE NAME
SUNDRY NOTICES AND REPORTS ON WELLS | 7- UNITAGREEMENT NAME .
(Do nat use this form for prorosals to drill or to deepen‘or plug back to » differert Northeast Blanco.Unit #1, Sec. 929
reservoir, Use Fo@ 9-331-C for such proposals.) 8. FARMOR LFASE NAME L < -
. ] gas; g i 1 _.__ﬁoxtheast Blanco Untr :
. well well & other . : ; 9 WELLNO. - . - : :
2. NAME OF OPERATOR 202 7 0
Blackwood & Nichols Co., Ltd. _| 10. FIELD OR WILOCAT NAME 3
-3 ADDRESS OF OPERATOR . Sout}LLQs Pinos PG 7
. PO, Box 1237, Nurango,. Co. 81301 : 11 SEC., T., R., M OR BLK. ANOSUR\'EY OR
"4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 | ~ AREA . .~ A
below.) B-11- 31‘1—7W ¢
:; ?3?’2355 |1N07752\'/A5/NL -1760" F/EL 12, COUNTY OR PARISH| 13, STATE- . ,
Same ] San Juan . . - New Mexico
AT TOTI‘L DEPTH: Saa'e o R : - 14. API NO. 4‘ B T ':’ ¢ ; s
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE Do s .
REPORT, OR OTHER DATA v “15. ELEVATIONS Ssuow DF," KOB, AND WD)
REQUEST FOR: APPROVAL TO: SUBSEQUENT REPORT OF: - T

T TEST WATER. SHUT: ‘OFF ]

v e

'SHOOT OR ACIDIZE

'(NOTE: Report resulfs o! multiple comp!etron or zone
PULL OR ALYER ‘CASING change on Ferm 9—330) =
MULTIPLE. COMPLETE :

CHANGE ZONES'
ABANDON *

(other) : : Ty R

.
I
i

Catotoo
00000Ooxa

17. DESCRIBE PROPOSED OR COMPLETED OPERAfIONS (Ciearly. state all perti ’;nt detan!# “and give pertment dates,
including estimated date ‘of starting any proposed work. If well is directionally drilied, give subsurface locatlons and
. measuted and true vertical depths for all markers and Zones pertment to this work.)* .

8—15 79 Perforated two holes ‘per foot per interval 3272' 1282' 3292', 3306'
~3318', 3402' 3412', 3420°, 3428' 3440", 3446', 3452' 3474', twenty-six holes.
. Mini-Max IT fractured with 48:000 gals of gelled water, 80,000.1bs 10-20 saud,
500 gallons 10% acetic acid. Ten HCL ball sealers. Maximum treating pressure
3000 P3I; Average treating pressure 1300 PSI; Average injection rate: 26 bbls/min.

' '*;t)mtm)foregolngIstmeandcorrect e 4 ST _
T :‘" P i, o e
Nel.assa Laowrtie .D.i.sr_x:Lc_t.Manager_ oate __8-21-79 > -~ ==

(This space ‘tor Federal ar State office use) S EE ek

'APPROVED BY _TITLE
CQND”IONS OF APPROVYAL,; IF ANY: '

OlL CONSERVAT!ON DIVISlON

MR AT XHIBITNO. 9
* CASE NO. 9087
Submitted bm

HearIng Date y1- vz -B2

+33e lastiuctions on Reverse

e g AN A

O
iy

—

o e B A i




T borm Y35t ‘ ‘ Feret Approved.

Dec. 1973 e FEE Rudget Bureau No, “-Pl 24
UNITED STATES s LFASE
: DEPARTMENT OF THE INTERIOR R 03358
GEOLOGICAL SURVEY 6. IF-INDIAN, ALLOTTEEOR TRIBENAN
; SUNDRY NOTICES AND REPORTS ON WELLS 7. U””AGREEMENT N;‘ME L R
" (Do not use this form for prorosalt to drili or to deepen or plig back to a different NEBU Ag rmt. No. 1, Sec- 929 i
reservolr, Use Form 9-331-C for such proposals)) 8. FARM OR LEASE NAME : < R
1. eil 3 % moo ST , Northeast bianco Unit o |
well well- . % other 9 WELL NO. - p . ;
2. NAME OF OPERATOR ' 203 xSl !
Blackwood & Nichols Co:, Ltd. 10. rlemonwuocm‘ NAME 5% i
3. ADDRESS OF OPERATOR South Los Piros-Friitland - PC s
P.0. Box 1237, Durango, Colo. 81301 11. SEC, T R, M., on BLK. ANDSURVEYOR ]
; 4. LOCATION OF WELL (REPORT LOCATION GLEARLY. See space 17 "AREA o0 £l syt
i below.) .= 11 31N~7w 5 - i
§ AT SURFACE:  990' F/NL - 1490 F/EL 12. COUNTY OR PARISH 13, STATE. ;
AT ;’09 P%OD JNTERVAL:  Same . , San Juan . - | New Mexico o :
) AT TOTAL EPTH " Same 14, APINO. - - : PR B 4
16, CHECK APPROPRIATE BOX TO INDICATE NATUPE OF -NOTICE," _30-045- 23485 D :
REPORT, OR OTHER DATA 15. ELEVATION'S (SHOW DF, KDB AND WD) :
s L st 6546' GL SR S o
'REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: TR :
CTEST WATER SHUT-OFF [ 0 oo
FRACTURE TREAT Il W] o
SHOOT OR ACIOIZE O] [ ¢ Ny IS
REPAIR WELL . 1 (NOTE: Report resullso' mufhph- comple!mn'orzone
PULL OR ALTER CASING [] {1 change of’ Farm 9-330)_ : iy
MULYIPLE COMPLETE ] ] A : &
CHANGE ZONES. ] -] -
ABANDON® ED Dl i . - R g o
. (oghef) Subsequent o water encroachment : RO )
x ) ; . > = ¥ l
17. DESCRIBE PROPOSED OR COMPLETEO OPERATIONS (Ctearly state al! pertinent detauls and give oemnent dates.

including estimated date of starting ‘any proposed work If well is difectionally’ drilled, give subsurface locatlons and H
measuréd and true vertical depths for all tarkers aiid zGines pertinent to this work.)* . . S ;

7'-'13-80 3630' PBTD. “Pulled 2. 3/8" tubfng, Ran Ganna Ray and Neutron L_ogs._ Set
Retrievamatic Packer at 3496'. Well made water thru tubing- ;‘.;,_ -' :_'

7-15-80 3630' PBTD. Reset packer at 3459'  Well making water thru tubing and B
between tubing and 4 .1/2" csg. Reset' packer at 3393' iWell ma‘king water N
thru tubing. Dry gas between tubing and 4 1/2" csg.”!Set cement - retainer
at 3409'. : ;;. :_.‘-. o ,, :

r o ¥

 7-16-80 3630' PBTD. Set Ret¥fevamatic at 3405', pressured up’ to 2000 PSI ~held OK.

7-17-80 ~ 3630' PBTD. Reran 108 jts. 2 3/8" 4.7¢ 3-55 EUE fit
3366,

Subsurface Sa!ety Valye: Manu and Type

. : R ,'&M_J_%ﬁﬂythaﬂ ef regolngls trueand correct R e
» ! : .. SIGNAD, o720 asgo Loogyie District Manage¥are

" {This space for Federal or State office Use)

APPROVEO BY .. "TITLE
COKDITIONS OF AF APPROVAL iF ANY: .

BEFORE EXAMINER STAMETS
ol CONSERVATICN DIVISION

*Sae Insteuctions on’Reverse Sid m_ggﬁ,_\r,g EXH'B]T NO lQ
CASE NO. 7208f]

Subm|tted bﬂw S

Hearlng Date 1 ~ g_ﬁp




BEFORE EXAMINER STAMETS

. " OIL CONSERVATION DIVISION ) \
S5 MEXH'B'T NO'—“—-—-——BL.A kwoop & NicHoLs Co., Lyb.
CASE NO_:ZQQ‘T . P.o. BOX 1237

LA \ DURANGO, COLORADO 81301
Submitted by FAROkO>

Hearlng Date _j\ + 1282

“(303) 247.0728

Driliing Report ~ Pictured Cliffs

Northeast Blanco Unit Well No, 204 LOCATION: 830' F/SL - 990' F/WL
: ' Sec. 1-T31N-R7W

San Juan County, New Hexico
T : o : Elevqtion: 6546' GL ;

8-8 79 Moved Four Corners Drilling Company’s rig on location and rigging up.

8-9-79 350', sand : Nippled up, tested 9 5/8" casing to 800 PSL for th‘r*y !
minutes; held 0.K. Spudded 12%" hole at 10:30-A.M., 8-8-79. Ran
5 jta 9 5/8" 36,004 H-40 casing; 204' set at 2L7', Cemented'wifh o
5 150 sacks class B cement with 1/4# flocele per sack and 2% CaClZ. e
Lo o Plug down 4:00 P,M., 8-8-79; cement ¢irculated. 1/40 at 217'

18-10-79 1930" sand. 3/4° e 7217, 1° @ 1242°, 2° @ 1682°.
8-11-79 2572', sand. 14° at 2307'. , RO L
. 8-12-79 3138', sand. Mud wt. 10.6#, vis. 43.

8-13-79 3600', shale. Mud wt. 10.6#, vis. 40. 1° at ~312‘8', 1° at 3600'.
- Laying down 35" drill pipe.. "

S Rl 1 i i A

 8-14579 3680° TD, shale. Mud wt. 10.6# Vis. 48 ‘Ran ‘113 jts 4‘ "10.50%
C % K~55 casing; 3675 set at 3686', Float collar at 3635'; ceménted
with 265 sacks Howco Lite cement with 1/4ff flocele per sack, followed
with 222 sacks 50-50 Pozmix with 2% gel aund 1/4# flocele per sack.

Plug down 2:15 PM, 8-13-79. Rig released.

8-18-79 3680' TD; 3640' PBTD. Moved Drake Well Services rig on location and
S P rigged up. Picked up 2 3/8" tubing with 3 7/8"bit, Cleaned out to S
B . ' 3640', Tested 44" casing to 3400 PSI for thirty minuteés, held OK.
i ) ~ Spotted 500 gals’ 10% acetic a={d." Ran Gamma Ray Cotrrelation and
Cement Bond logs. Perforated two holes per foot per intervalj 34041,
, 3412, 3420, 3428', 3442, 3‘98",3518' 3530', 3538', 3548' 3574
> 3598 ~ twenty—four holes., Preparing to frabture. o

8-19<79 3680' TD; 3640' PBTD.; Mini«Max 11 fractured with 48, 048 galions gelled
water. 75,000 lbs 10-20 satld, Maximan treating pressure 2000 PSI;
Average ‘treating pressure 1600 PSI; Average Injection: rate 28 bbls/min.
Dropped ten HC1 ball sealers, Final shut~ in pressure 650 PSI, Well

b » ) now cleaning up. - , . : » ’ :

8-20-79 3640" PBID. Golng in hole ulth tubing, clesning our

8-21-79 3640 PBTD. Cleaning out, preparing to land 2 3/8" tubing.

; 8-22-79 3640' PBTD. Cleaned out to 3640'. Ran 119 jts 2 3/8" 4.7# J=55 EUE
Tl : tubing; 3569’ landed at 3580'. Seating nipple at 3550'. Released rig

2:00 P, 8-21-79.

oo



. 1.] PrORATION OFFICE

iy and address of previous owner

{ 111, DESIGNATION OF TRANSPORTER OF OIL AND NATUAAL GAS

!

«0. B0 CULILY ALCEIVED
T osTRIOUTION -
TSANTATE -

FiLeE
U.5.G.%,

LAKRD OFFICE
=

NEW ME*ICO{OIL co
REQUEST £

ofe
GAS

TRANSPORTER

OPCERATOR

- AUTHORIZATION TO TRANSPORT Ol

NSERVATIQN COMMISSION Porm C-104
OR ALLOWABLE Supersedes Old C<-104 and C.}
AND L ifective 1.}

NOBRFORBIERAMINER STAMETS
Ol CONSERVATION DIVISION

MOAAITSEXHIBIT NO. 1%
CASE NO. 2087

QOpeiotor
Blackwood & Nichols Co., Ltd.

Submitted by Fadeswedts

Address

P.0. Box 1237, Durango, Colorado 8

Hearlng Date_g~j2-8e

-Rtosoo(s) lot Tiling (Check proper box)
New Wa'll ‘ Change In Tranaporter of: ‘

Recomplelion D [e}}] D

Chonge 1n OwﬂerahlpD Casinghead Gos D

Dty Gos

Condensate D

1301

(]

If change of ownership give name

1. DESCRIPTION OF WELL AND LEASE

Lease Name ell No.; Pool Name, Incivdirg Formation ) klnd Ql Lease LLease No.
Northeast Blanco Unit 204 | South Los Pinos PC " ° State, Federal of Feeo Fee
Locatlon R . ‘
Unit Letter M ; 830 ‘ Feet From The South Line and 990 Feet F-;ron; The Nést
__Line of Seqtton 1 Township 31N, "Ronge W 3 &MPM. Sén V'Juan County

Ner.e of Authorized Traiapotlesr o! O1l (KX or Condersate [7)

Inland Corporation .
Neme of Autherized Transporter of Casingheud Gas )

El Paso Natural Gas Company

or brY Gas ¥R H

Addrass (Give address to which approved copy of cﬁi: [om’i:n to be xent)

Addresn (Give oddress to whicA applouexl copy of this form is 10 be sent)

P,0. Box 990 Farmington, New Mexico 8740,

-, Unit | Sec, ITwp. :P.qe.

] 1 1 + !
)3 1 1 2

11 well froduces ol or Jiquids,
glve locotion of tarks,

18 339 actually connected?

© | When
{

No : X

i hie peoduction Is commingled with that from any cthes lease or pool, g
v

ive commingling oider number:

COMPLETION DATA : ) . . Rt S
K T ; Ton Weit T.Gus Well ~ TNew Well' VWorkover - | Deepen | Plug Back .| Same Res’y,’ Dill, Rea’
 Deeigrate Type of Completion ~ (X) : " X I i E ! ! o L
‘| Date Spudded Dote Compl, Resdy 1o Prod, ’ Total Depth ] P.B.T.D. ) .
.. 8-8-79 8-21-79 . 3680" _3640"
Elevations (DF, RKD, RT, CR, ete.; | Nome of Producing Formation Top HKGas Pay Tubing Depth -
6546' GL Fruitland - 2.C, 3404 3580
Petforations S Dopth Casing Shoe
3404' -~ 3598' Twenty-four holes . - ; 3686
' . __TUBING, CASING, AND CEMENYING RECORD ,
HOLE SIZE CASING & TUBING SIZE DEPTHSET SACKS CEMENT
~ 12 174" ‘ 9 5/8" 217 150
7 1/8" 4 1/2" 3686° 487

V. TEST DATA AND REQUEST FOR ALLOWABLE  (Test must be oft

ablé for thin depth ¢r ba for full 24 hours)

errecovery of iotal violume of load oll and must be equal to of excaed 1op all

OILWELL ‘
Date Firat New O]} Run To Tonks Dote of Test

3 . N E ' - ‘y

Produsing Method (Flow, pump, gas lift, ete))

Choke Sizs

"L“onctlg ol '-fnl s Tuﬁlnq Presvwre

Caning Presaure

Actuel Prod, During Teul [ Gii~Bbis,

Water« Bble, Goa s MCF.

GAS WELL

Actval Prod. Test+MCF/D Langth of Teat Bblia, Condenscie/MMCF Gravity of Condensale
| Q=4476 4 Three Hours o
Tesling Melnod fpltor, dack pr.) Tubing Pressure { #nut-in) Casing Preanws ( Shut-in) Chote Size
Back Pr 1420 1420, . 34"
VI, CERTIFICATE OF COMPLIANCE Ol CONSERVATION COMMISSION
1 hereby certify that the rutes and regulations of the Oll Conservation | APPRAM 7T o 19
Commlsslon heve been complled with and that the Informatlon given'
_ above {s ttue snd complete to. the best of my knowledge and beliel, BY i
' o SRR N
(/ ‘ ; This form 1» 1o be fited in compliance with AULE 1104, ,
- DeLasso Loos s Iv o vequvat fur dllowable for e newly dellled or deape . |

T (Signatwre)
District Manager
(Tith)

8-30-79

this form tmust be ccecompanled by s tabulstion of the deviet
:'o.-‘\‘u' \2‘:611 on the well In accordence with RULE i, )
All sections of thly form must be fllled out completely lor sl

sble on naw and recompleted wells, wo e
: “8ad V1 for changes of owr

oo o o oz Y KRN T

(hete}

i out only  Sectlona 1, 1, 1,
well l;l.l:‘.o:rl "“"‘yb"-. g' mﬁ'l;"ﬂ.f- or othér suéh chenae of condit .
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RO PNt g ko AW ST S

Form 9-313)
Dec. 1973

UNITED STATES
DtPARTMENT OF THE: INTERIOR
GEOLGGICAL SURVEY

Form Appreuied.
Budpet Bureau No. 42-R14724

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form’ for proposals to delit or'to deepen or plug back to a different’
reservoir, Use Form 9—-331-0 or such proposals.) .

5. LEASE

NM 03358
6. IF INDIAN, A ALLOTTEE OR TRIBE NAME

7 UNIT AGREEMENT NAME

1. oil : gas’
well 0 well m other

NEBU Agrmt.:No, 11, Sec. 929
8. FARM OR LEASENAME ‘ T

2, NAME- OF OPERATOR

Blackwood & Nichols Co., Ltd,
3. ADDRESS ofF OPERATOR
__P.oO, Box 1237, Duramzo. Co, 81301
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17
below) .
AT SURFACE:  1180' F/SL - 925' ¥/EL
AT TOP PROD INTERVAL Same
AT TOTAL DEPTH: ‘Same

16.'CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
- REPORT, OR OTHER DATA '

REQUEST FOR' APPROVAL T0: SUBSEQUENT REPORT OF:
TEST WATER SHUT'OFF

FRACTURE TREAT .
SHOOT OR ‘ACIDIZE
REPAIR WELL

PULL OR ‘ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON *

oo0o

C}

DDDDDDDD
aoo

" (other) Subsequent report for water encroach’ment

y oy

Northeast:Blanco Unit. -
9WELLNO__'_ - Lo
205 . :

10, FIELOORWILDCATNAME ) .
an_Erui!;land__l’_C
11, SEC,; T., R, M.; OR BLK ANDSURVEY OR
AREA WL
P-10- 31N-7w Cose
12, COUNTYOR PARISH] 13 STATE

Rs.an_J_LLgL New ‘Iexico
14. AP} NO.

30504523601 ¢ ©

6560" GL K

PER
a L

(NOTE: Repart results of muIHpIe compleuon or zone
ch.snge on Foem 9—330) . sl

x . . ; ke .
17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pemnent detaals, and give pemnent dates,
Ancluding estimated date of starting’ ﬂ proposed-viork. If well is’ dlrechonally drilied, give subsurface locations and

measured and true vertical depths for a

markers and 20nes pertinent to this work. )*

7—18 80 3620' PBTD Pulled 2 3/8" tubing, ran Gamma Ray’ and Neutron ngs Set

cement retainer at 3430° Tested 4 1/2" ‘csg. to 3000 PSI _for 10 minutes,

held OK, Perforated 3350' ~ 3362' with 11 holes. Versage

ractured

with 300 gals. 15% HCL acid and 28,640 gals. water,- 305000 ibs. 11020
sand, Maximum pressure 2700 PSI, average teating pressure 2200 PSI

average injection rate 15 bbls/min.

7-20-80 3620 PBTD. Reran 107 Jes. 2 3/8" 4,70 355 EUE tebi'ﬁg;"'set:"'a't‘.i;3339'.

District NanagegA;E

(This space for Federal or Stats office use)

APPROVED BY _ TiTle _

. CONDITIONS  OF APPROVAL, IF ANY

*See Inttrdctichs on Revarse

BEFORE EXAMIN"R STAMETS
olL CONSERVATION DIVISION

APPaAs=, EXHIBIT NO, 13"

CASE NG, 20872

Submitted by Buperioo®

Hearing Date 11 =\2.-80

15, ELEVATIONS (SHOW DF, KDB ANO WD) )




L.
. ‘ T o; Eoriin 'u:éuvlb : 5/ . ' . l Foien C'l05 B )
DISYRIBUYION : Revissd |-j-8%
ANTAYE i NEW MEXICO DIL-CONSERVATION COMMISSION o 1:1“5 oo PfLeeks 0
unr l WELLCOMPLEHONORRECOMPLEHONREPORTANDLOG * S
$.C.A, Z 5, biote Ofi & fios Leoss No.
! AND OFFICE ‘ t

Tyrd or wELL Agresment Name

o eAp D .
wELL wEit oRY OTHER :
TYFR OF COMPLETION . . i [} ﬁ:n ©or Lecas Nome
[} : .
:'l:l :f:: utnlD ::f: ::'-’n oINER Yager
Vanzol Opereior 5. wWell No.
Palmer 011 £ Gas Company : A - ’ g |
> 13drews of Operatar R . 10 F:o)d and. P :
mdesngnaté’ﬁ’ ?wao tos P{nos

,25641A8311inqs. Montana, 53103

Cvicaiien of Well

S

f riETTERM R LOCATED 800 FECY PROM THC SOUth Lint AMD 1850 reey rlou \Co N \ \ \
i ‘ ‘ » ’ 12, ¢ Vu.my ] \
? MoSt Limire 3 w38 e T \:§S§§§S§:\R§§;§S§§S§\ S AN
i - ; Date Spudd ed 1%, Dote T.D. Fieoched | 17, Dots Comp). fReody to Prod.) | VB, Elevolmns (DF. RKB RT, CR eic.)} 19, Elev. Coshir. heod
Lo i 8/2/77. 8/11/77 10/25/77 B
Teiad Dvplh e 21. Plvg Bocd) 7 22, ¥ Multiple Cowpl., How [ 23, Intervals ) Rore-y Tooln y Cadle Too!-
3669 - 3 47 M two ._‘-_»-1: O-TD R ARt
Pruh-ct.bq lniqryg)(-), of 1hll Zomplﬂlon 'rop. Bouom. Nowme 25: :«';5 Directiona) Survey
‘ctured Cliffs - 3361-3391 o Mede (
witland: 3155-65, 3182-3209, 3219~27, 3233-39, 32&5 51, 3258 -63,3267-71, 3275795 No

27 Wwos Woll Cosed
No

Type l:Jvcvsc ond onm Logr Run e
.ch]umberger - No open hole 1095 run - ran CBL-GR & T thru casing

CASING RECORD (R'pors ol strings set'ln well)

CALING S1ZE WEIGHT LEBL/FT. DEPYH SEY HOLE SIZE CEMENTING RECORD T Anoont FoLLeo
g 5/8" 364 2377 T3 374" 750" 5aCRS
YA 204 36527 B34 700 sacks
SR . ‘ LINER RECORD : 30, TUBING nEcb‘n'D
B R 1 1 yoP BOTTOM  |sACKS CEMENT]  scREEN SIZE DEPTH SEY PACKER SEY.
S 1, None : ' 2 378" 3413 3318! Hode)"D"
S R I B T 3232 none
S »  Pardoroifon Record (Infenal, stse ond nimber) 32, ACID, SHOYT, FRACTURE, CEMENT SQUEEZE, EYC,
- 3361-339) - 3233-39 DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
3155-65 : ~3zus-51 e 3361-3391 | 1000 oals. 153 MR-1
1 °3182-3209 258-€3 (1 shot/foot) - |7 33¢71"339] 52,700 aqals qelled wtr;45,000410-:
[3219-27 3?75 95 . : A :
ool - 3267-71 | ,‘
,f . PRODUCTION ; 5
- e rml?nduﬂlm o Production’ Meihod {Flmbu. gor Lifi, pumping - Size and sype pump) Well Statuy fProd. or Shutsia)
i O] B — lowing , St
ool Teel Hourl Tasted  : :] Chole Sire !r’le-ﬁ.;n’;:’d ou Bb]/@'“ﬁ';\:q;\ ¥oter — Bbl, Gos — 0}) Rotlo
6«.‘ Pr rQs wloted 24- OII Bbl. ;@‘ Y‘ ‘“ lb 4G AP3 (C )
w'T ;-"Q (111} culat . = L (o) rOVItY ~ \ W.
| wET?ﬁ»Y393 pe 8iCp Yhppet T | \ydg
“Dlaperitien of Gre (Soud, Caed Zm7ul. vmm'f cte;) o3t Wilneened By

, Wil be sold
Ll-l “of Miochmh CREEITEEN

l hhhr unl{y thet ihe m]omw’oa ahoun on Goth sfdes 0f ihis Jori {8 hruc ond complc‘r\lh Mu o! my knowdedge ond Leltef

W D 6 “MMQI;@ C O yte Q_[I}_I Ing Supt., boopare ’2/2_(,27 -

S
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R Y N S e

. ———— B
E foem C-10%
b . Revised I-1-8%

. !
Staty D ’FQQ

Siate Ot & CavCasae tin. N

Dis RIBUT jON

;‘E'-‘ETQ'EM._“ " NEW MEXICO OIL'CONSERVATION Commission
: T

Vres————— | _WelL COMPLE TION OR RECOMPLETION REPORT AND LOG
iu.s.G.s8, R

'CANG orricE
E OPERATOR

S TYPEOF l;l:LL MMNN - B EA Unl; Agreement Name :

: . o : €A : [ '
H wELe WLl day oruta -u‘..,_—..ﬁ_-—ﬁ...‘__
b Tvrr op COoMPLETION TTTTT—— 8. Foryor Lease Nome
i aewy wonx ; rlué o \

weiy ovem D -ubuD D D : Yager

i amesol Oparator - 5, Well o

§ .

i , . ‘

i _Palmer 01) § gas Company No, &4 .
A X3dreass perITer — T —— 10. Field ang Pool, or Wildcat

PouD: Box 2564, Billings, te &S,

gl. Loc<lion o

H N .
glulf t:n:uu_L_;_Q_ Lécuw—ﬁ.ﬂs_g_% FLCT FRou Trp ._JM nuk,ua--;sﬁz_s____

DN

S,

_Montana 59103

3

;rnt E LU IR TTR ]0 Ywr,
i

e s'pu@ga 18. Date 7.5, Reached” 18. Eievations (DF RSB, RT, GR, ere) 19, Etav,
i 12716778 1/15/78 6601 GL, 6612 kg
{20 Total Depn 2. Piug Back - T.D. Y

How 23, Intecvaly 1 Rotary Togts 1 Cable Teols

Drilled By ¢ e '

——— ? O"TD
""“u—.—l.__,\_—....-

;‘ 3603 . - _3599"
$24. meiqcln'g !ncm:u(-), of lh{n Completion . Top, Boltom,

: 25. ¥a3 Dirsctional Sarvey

H O i , . ode - 1
i 31897-3276 - Frultland - ‘
i __3350-3517 - Picturey Cliffs : | . no
{26 Type Eloctric ang Other Logs Run T i o « 27. Was Wall Coreg
o Sch!‘l’.i'mbe"r‘ger ~ FDC/CNL-GR ‘ : no : :
[ X1 N S ) CASING RECOR“D (pron oll ings 4l in wolf)ﬂst i - L 3 . ]

; CASING sizE Weie, CB./FY. HOLE size CERENTING RECORD _AMOUNT PuLLED . :
8-5/8" : CA2-y/4m 250 sx
<1/ 1/8" | 500 e x !

._.__..,j:‘ ”—‘h‘—-—*-“%“"‘;——\
p ; S e 1 :
C 2% Co LINER RECORD . 30, ., TUBING RECORD ;
s R R aeme - ‘ ' EPTH Sev
— size ; __Toe il BOTTOM SACKS CeMENT|  scneen _Size DEPTH sEYT PACKE‘:R SEY ]
i ' 2~ 310 : 10 ;
CT— N - o ~ H
i . B : . '“ : ' ] . :
o T I | ———e b ——l S i
!3!. ﬁér@mllon Recotd{lruelvol,'ue and number) O ‘132, ACID, SHOT, FRACTURE, CEMENT SQUEE?:E, ETC. :
LPictured Cliffs: 3495, 3500, 3503, 3515, 3517 DEPTH INTERVAL == AMOUNT ANO KiNO WATERIAL Useg

ket o |

UPictired Cliffs: 33501, 3352, 3355, 3385,. 3367 3¢y ~3382' 1500 qal. L5% HCL: foam frac
: 82, .. ‘ 70% foam & 120,000# 1072 ;

‘frr‘;s"{nan&: 319723204, " 3208- 6, 3232-h8, 3267-yp——— W/ :

B {1 shot/foot) 197-3276 Natura) \
1as, ‘ i - PRODUCTION S

{ Date Firat Brodusiionr "Iv';n Storue (Prod. or Shur-in)
] i1

3 ton Mc!hod, (Flowing, gas tin, Pumping . Sixe angd type pump) . :
._shut In I flowing , - shut ‘In A
/ Date 'ol‘}'i‘il “al T T Howe Tested ’ Choke Size | Prodn, For Gas — MCF

Water Gas 01l Aato : !
. / - 3 hrs Tesl Period

ST

Caleuated 24-
- | ‘] Holzr Rate . [ . [ :
{ 34, Dispoaltion of Gos (Sold, used for fue o Vented, ete)) o
! e ! ‘
{ .

" to 'be sg'ld

'Y

Toir ey =777 {Corrry

Test W‘Hn'used By |

Joe E} ledge

A\ . : TiTLE... Petf‘oleum En fheer‘ — DATI;'.' _____3/28/78 .
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OIL CONSERVATION bivijon
MALOANSEXHIBIT NO, | §
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DVk ‘
’ x

‘Pcm 314 ) ) ’ }
L UN!) =D STATES SUBMTT IN Dm:’;f:t’he;m_ ‘ g&??tl.gﬂnnfﬂo {2-R385.6,
) : DEPARTMENT OF THE INTERIOR :“'v‘:"“‘:';“d:;‘ TBILEANE PESIONATION AND REALAL NO.
3 GEOLOGICAL. SURVEY . NM-28749
' RPN 6. IF INDIAN, ALLOTTEE OR TRIRE NaNMC
WELL COMPLETION OR RfCOMPLEYION REPORT AND LOG*
b TYPE OF WELL: °.,,‘,‘;,_,, :-":u, mar D Other 7. GNIT AORRANFAT WANE
% TYPE OF COMPLETION: ' - - i . AT
WO 0 w0 B0 M0 o . S nT e Gt
2. NAME OF DPERATOR federal .
_Palmer 011 & Cas Company_ : d T
3. ADDREAS OF OPERATOR -~ >~ = 7 - - : - NO. 3 .
P. 0. Box 256k, Bullings, Hontana 59l03 Y. 10, FIELD AND POOL, OR WiLDCAY
4, LOCATION OF WELL [Reporl tocalion clearly ond In accordonce wiih any Blate nqulrmmh)' Undes] ﬂnated PC and S. Los
At surf
sarface ) 8504 FNL, 1640 FEL - : LT L 3k Shetany ;
: At top prod. iaterval reported below same" SW):NE!‘.' Sec. |0_"3|N"7W : z
3 At total depth‘ same . ‘ ‘ o 3
‘ - ’ ‘ 11, Prauir NO. DATE 18SCED 12 :«:guﬂ or 18, 8TATE i
3 e e ' | - n Juan New Mexlco
3 158, paTx qrUpDOXD 18. DATE T.0. REACHEO 1. DATE COMPL,: (Ready 9 prod.} | 18. £LxviTioRs (o, RKs, kY, ¢x, x1c.)¢ | 19. ELEV. CASINGHEAD i
327778 | wurrs | 5/13/78 .| 7 65396L, 3550 K8
20. TOTAL DEPTH, MD & TVD 21. PLUG, BACK T.0,, MD & TVD - | 22, lnro:c:nr!u COMPL., .1 23. ;rg:::uis‘ ROTARY TOOLS CABLE TOVLS H
AR = - AN . [+ e i :
- 3630' 3585 two - : e 0-T0 ] ,
24 PRODGCING INTEATAL(S), OF TAIS COMPLETION__TOF, BOTIOM, NaNE (XD AND TVD)® . . 25, :Unls'&m:c:nx:sn «
3325-3522 - Pictured Cliffs - . o
! 3106-3264 - Fruitland . L _ho L
26. TIPS ZLEICTRIC AXD OTAER LOGS RUN : - . | 27, was WLl Coaxo ‘ g
“'no open hole logs were run | no S §

CASING RECORD (Report all atrings et In well) . . . G
. i

|28,
é _CARING AIZE T WEIGHY, LB./TT. DIPTH 88T (MD) HOLE SIZF : T TCEMENYING RECOED - AMOUXT PULLED
8-5/8" 24 -1 252" KB 12-1/8 | - 225 sx ' !
e 3 29 - S LINER RECORD R 30. -~ TUBING RECORD
Chaes S s [ 11 SR TOF (%D) BOTTOM - (Mp) | Sacks cemeNre | gcrken (Mp) sizE DXPTH 82T (MD) PACKER 8tT (MD) . ;
2-3/8" | _3300'. - , .
sy S~ Tntereal, T runbs LA 3209 i
i FERFORATION RECORD (Inferval, sli¢ and mumber) RIS ACID, SHOT, FRACTURE, CEMENT SQUEEZLE, ETC. .
;: : PC - 3‘3’52’ 32;2 33%2 32232 _(?3"':: t335|h) Depra INTERYAL (MD) AMOUNT AND KINO OF MATIRIAL USED - i
| 3183,-3386, 3516, -3 shot-each) - |543e 9622 =500 hal 15% LCl. Foam fraced w/120,00C
| . Fr - 310£-20, 3130-36, 3150-90, 3198-3214, ' 10/20 sd, 1,336,500 scf Ny:
| 322¢-36, 3252-56, 326064 (1 sh/ft)  |3706-3264 ~ ' no ftreatment .
33 . PRGDUCTION - | . ‘ ‘ ' ‘ O ’
PATE FIXST PRODUCTION ] PRODOCTION unaoo (rlownp. [-LT] H]t, pumping—slre cnd typo of pump) - wxz.hx. H‘Asrﬂl (Prodw:{ug or ‘ : !
ahutdn g
1n ‘ flowling : : shut-1n
e DATR OF ¥EAT HOURS TENTED | CHOKE SIZE | YEOD'N. YOR .. OIL—D»B3L. QAB—UCY, _WATER—38L. .| 048-OIL BATIO
Bl : Sl . - TTST FIRIOD Ll ‘
L 5/13/78 _3hes T 3/4" ] | ler_78 P 225 - SN B
: pew. gun. caniig PaZASTAE g:.":gé‘f:fh o1 —38L, » on—- i : WATCR—BSL, . oIL pn{vr'n-ar_l (cou.)
FE. FCP 599 o —yr | "B | '
34. hllrolnlnﬂ or uas (Bold, wied ]of]na ‘venled, dc) ; TEST WITNEAIXD BY o
to be sold ? el e - Joe €lledge’
38, LUAT OF ATTICRMENTS s : . .. :
- 86,1 henby eerti.ly that the Totegolnz hhd atuched lnromulon Ty comp\ete lna cortect. 4w determloed from all unlnbh records » \
sonen __ Rebed D) h \\a.& b mme _ Productlon Sup't oare 5730778 "

“*(See lndr‘ucha;dna Spaces for Additional Data on Remg':i‘}ae)

SRR,
PP Rstad g
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Supplemental Gas Volume estimates for

October Gas Sales 1980

Northeast Blanco Unit Well No. Gas Sales Fruitland Days 15,025 14,73

S ' . Ll M Mcfpd Mcfpd
LR 201 | 1054 1054 - 32 33, 34
R 202% 9573 4787 32 140 153
L - 203 588 588 ‘ 30 120 21
204* 7119 3560' ’ 32 111 113
i : ’ 205 ' 1714 i7i4 37 54 55

*The Fruitland ‘and. Pictured Cliffs format1ons are being ‘produced commingled 1n these
2 (two) wells (202 & 204) The production has been assigned equally to each formation.

& Northeast Blanco Unit Well No. 201
October production 34 Mcfpd. T L
—— The estimated stabilized product1on to the atmosphere 1500/ (1500- 300) x 34 = 43Mcfpd. .
~ The 43 Mcfpd is after stimu t should be at least 4 times be- :
cause of stimulation. Therefore the;"non stimulated stabilized production rate to the

atmosphere" ‘is estimated to be 11 Mcfpd. ;

Northeast Blanco Unit Well No. 202

October’Production rate (Fruitland) 153 Mcfpd.

The estimated stabilized production rate (stimulated)‘to thefatmosphere i3 calculated
be 1478/ (1478-310) x 163 = 194Mcfpd The stimulati cedure theoretically im-

proved the producing capacity by a factor grater than 4. Therefore the "non stimtilated

stabilized production rate to the atmosphere” is est1mated to be 48 Mcfpd for October, :

1980 from: the Fraitland formation.

At s enivioniys WS

Northeast Blanco Unit Nell ‘No. 203

October production averaged 21 Mcfpd

The estimated stabilized production-rate to the atmosphere is 1475/ (1475 310) X 21
27Mcfpd The stimulation procedure used on this well -has been:calculated to show that
the production should have been increased 10 fold. ‘Therefore the estimated "non stimu-

lated stabllized product1on rate to the atmosphere" is calculated to be 3 Mcfpd.

Northeast Blanco Un1t Nell No. 204

October product1on averaged 113 Mcfpd* from the Fruitland

The estimated stabilized production rate to the atmosphere is 1420/ (1420 310) x 113 = ’
145Mcfpd. The well was stimulated: prior to production :in-a manner to indrease the pro- {
ductivity at- least 4 times. Therefore the estimated "non ‘stimulated stabilized produc- :

tion rate to the atmosphere" is 36Mcfpd

Northeast Blanco Unit Well No. 205

October production averaged 55 Mcfpd.
The - 'stabj i »production rate to the at ere:is estimatad ‘to be 1475/

(1475-310) ‘X 55 = 70Mcfpd. This well -was stimulate er which’ "should: ‘have
increased productivity ‘at least 4 times. Therefore the "non st1mulated stab1lized

production rate to the atmosphere" is 18Mcfpd

In 0ctober the 5 Northeast Blanco Unit wells averaged 75 Mcfpd per well actual gas
sales from the Fruitland formation. A1l of these wells have been stwmulated by frac-

tur1ng

The estimated average per well stabilized produot1on(prior to stimulation and adjust~ ' !
ed to zero ‘line pressure) 1s 23 Mcfpd . !

Thls average of 23 Mcfpd per well is down from the 25° Mcfpd per Well calculated for
the wells An th1s area from July productlon

~
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CASE NO. 7081
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CAMPBELL Anp BLACK. P.A.

LAWYERS
JACK M, CAMPBELL » ; . © POST OFFICE 80X .2208
BRUCE b. BLACR : JEFFERSON PLACE
MICHAEL: - B8, CAMPRBELL | ) . Do
WILLIAM F. CARR SANTA FE. NEW MEXICO 8750!

TELEPHONE (508) 988-442)

s

October 23, 1980

Mr Joe D. Ramey

: %5 Director '

o 0il. Conservation Div131on

S New Mexico Department of Lo : o
Energy & Minerals : COJ/Q‘ 708 7
3 Post Office Box 2088 i

k:% Santa Fe, New Mexico 87201 »

‘ % fke: Application of Blackwood & Nichols Co., Ltd. for
g Designation of Tight Formation under Sectlon 107
B of the NGPA -- Fruitland Formation

fDear Mr ‘Ramey:

»Enclosed in trlpllcate is the appllcatlon of Blackwood &

 Nichols Company in:the. above—referenced matter with all

exhibits required by the Commission's Special Rulés and

“Procedures for Tight Formatlon Designation attached

R P

Wi

S

i 'gmhwaé\m.wm-mmm

i
A

,Blackwood & Wichols Co. Ltd requests that this matter be ]
docketed for hearlng on November 12, l980 , ; V

R ey

s

Willlam F. Carr

Ve;y ‘truly yours,

Y

WFC:1r
Enclosures

oc: Mr. Charles Blackwood

B ’.\
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BEFORE THE
OIL CONSERVATION DIVISION
NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS

IN THE MATTER OF .THE APPLICATION OF

BLACKWOOD & NICHOLS COMPANY, Lo, .
FOR DESIGNATION OF TIGHT" mpmamrmx’ CASE Dos >

SAN JUAN AND RIO ARRTBA COUNTIES,
“NEW MEXTCO

APPLICAT I oN

COMES NOW BLACKWOOD & NICHOLS COMPANY, TTDc, by and unrough

1. Applicant i8 the ovner and opevator of certain

1nteﬁests in the FPuitland Tormation underlying

i e AL At e

the following descvibéd lands situated in San Juan
and Rio Arrioa Counties New Mexico: '

‘“Téwnéﬁip‘3O’Néﬁéh;5Réﬁgé'7“Wééﬁ;’N;M;PLM;
Sections 2 through 217 A1}

- .Section 22: W/2 wso
o Section 29: N/2 -

Township 30 North Range 8 West N.m PN,
Section 1: A11
Section 12: A1l
Section 13: All
Section 24; A1l

Township 31 North Range 6 West N.M.P.M,

' Section 6 Lots s 9, 10 and 11 "S/2
Section 7; ‘A1l . y
Sections 18 through 20: ai1
Section 30: All
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b,

Township 31 North, Range 7 West, N.M.P.M.

Section 1: Lots 5, 6, 7 and 8, S/3
Sections 9 through 16: A1l
Sections 19 through 36 411

‘Township 31 North, Range 8 West, N.M.P.M.

R

‘Section 25: Ail
Section 36: A1l

Containing a total of 33,500 acres, more op less.

”vThe Fruitland formation 1is expected to have an

estimated average in situ gas permeability
throughout ‘the pay section of léss than 0.1

millidarcy per foot.
he average deptn of “the top of the Fruitlana :

formation is 2800 feet and the stabilized produc=

tion rate, against ‘atmospheric pressure, of wells

completed for production in saig formation, with-

~out stimulation, is not expected to exceed 79 mef

of gas per day. .
No well drilled into the Fruitland formation in
the above described area is’ expeeted to produce,v

without stimulation, more than five barrels of

crude ‘011l per day.

:Attached to this appl cation and incorporated

\\

,herein by reference is a complete set of exhibits:

which icent"roposeS'to’” Ffer-or introduce at

the hearing on this application, together with a
statement of the meaning and purpose ‘of each
exhibit. (See report entitled "Geographical‘and “
Geological Description of the Formation") These

exhibits cover all aspects ‘of the required eviden—

- tiary date described in Section D of the 011 Con-f

servation Division's Special Rules and Procedures

for Tight Sand Formation Designation under Section

107 or the Natural Gas Policy Act ‘of 1978.

o e e o b i it s ot «

e e it i i v
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HRegulatory Commission that pursuant to 18 CFR, Section 271.701-
705, that the Fruitland formation underlying the above-described

.introduce at hearing, together with 'the statement of meaning and

on this' 2% day of October, 1980.

WHEREFORE, Applicant prays that this application be set for
hearing before a duly appointed examinsr of the 011l CtheﬁVation
Division and that after notice and hearing as vequired by law,

the Division ﬂnter its order recommending to’ the Federal Energy

land be designated a tight formation, and making such other and

further provisions as may be”ﬁﬁoﬁér in the premises.
Respectfully submitted,
CAMPBELL & BLACK, P.A.

By )
, ..o William F.;Caﬂr
Abtorneys for Applicant
Post Office Box 2208
Santa Fe, NM 87501
Telephone: (505) 988 Mﬂ21

Certificate of Service

I hereby certify that copy of - this Application ‘and a
complete set of all exhibiﬁs ‘which Ap'lican* proposes to offer or

purpose of each, has been mailed to the United State Geological .
Survey at Post Office Box 26124, Albuquerque, New Mexico, 87125,
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BEFORE THE
OIL CONSERVATION DIVISION
NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS

~IN THE MATTER OF THE APPLICATION OF

BLACKWOOD & NICHOLS 'COMPANY, LTD., . ‘
FOR DESIGNATION OF TIGHT FORMA’I‘ION CASE 7087

"SAN JUAN AND RIO ARRIBA COUNTIES,

NEW MEXICO

APPLICATION

COMES NOW, BLACKWOOD & Niéﬁoﬁs”coHPKNY LTD., by and through
1ts undersigned attorneys and as provided in the Oil Conservation
Division's Speclal Rules and Procedures for Tight Formation |

Designations: under Section 107 of the Natural Gas Policy Act of

1978 promulgated by 011 Conservation Division order No. R- 6388 on}
‘June~30 1980, hereby makes application-for an order desigpating

certain portions of the Fruitland formation as a tight rormation

Sy

under Section 107 of the Natural Gas Policy Act of 1978 and in
support of 1its application wouldkshow ‘the Division:
| 1. Applicant “is tﬁe oﬁnér~éndfopérat0r ofﬁcevtéinf
interests in the Fﬁuitland”forﬁatioﬁ”ﬁndeﬁiyihg,;
‘ﬁhe following deécﬁibed lahds:situétéd;ih‘San‘Juén
‘and Rio Arriba Counties, New Mexico ’

Township 30 North, ‘Range 7 West N M P.M.
Sections; 2 through 21: All

e ' Segtion 22: W/2 W/2

Seotion 29 " -N/2

..........

Section 1: All
Section 12: All
Section 13: -All
-Section 24:  All

Township. 31 North, Range 6 West, N.M.P.M.
Section 6: Lots 8, 9, 10 and 11, S/2
Section 7: Al} a Bk DU R
Sections 18 through 20: Al
Section 30: All

R
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Township 31 North, Range 7 West, N.M.P.M.
Section 1: Lots 5, 6, 7 and 8, S/2
Sections 9 through 16: A1l
Sections 19 through 36: All

Pownship 31 North, Range 8 West, N.M.P.M.
Section 25: All
Section 36:  All

: Containing a total of 33,500 acres, more or less.

The Fruitland formatlo 45 vx,,ated;to-have an

estimated average in situ;geS'permeability

throughout the pay section of less than 0.1

millidarcy per foot.
' The average dcpth of the top of the Fruitland

formation 1s 2800 feet and the Stébilized;bfdaue—
tion Pate, against atmospheric pressuve, of wells
completed for production in said ‘formation, with-

out stimulation, is not expected to exceed 79 mef

‘of gas per day.

No well ‘drilled into the Fruitland formation in

the above-~described area is expected to;produce,

 without stimulation, more than five barrels ‘of

crude oil per;day.‘

" Attachéd to this application and”incbrponated

herein by reference is a complete set of exhibits
which applicant nroposes to offer or introduce at

the hearing on this application, together with a

statement of the meaning and purpose of each

exhibit. (See report entitled “GeOgraphical and

Geologica; Description of the Formation") “These

exhiblts cover all aspects of the required eviden—
tiary date described in Section D of the 011 Con-
servatien ﬁiVisibn's Special Rules and"Procedures

for Tight Sand Formation Designation under Section

: 107 of the Natural Gas Policy Aet of 1978

g Wt 6
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‘hearing before a duly appointed examineér of the 011 Conservation

ofurthér provisions as may be proper in the premises.

-complete set of all exhibits which Applicant proposes” ‘to offer or
ipurpose of each has been mailéd to" the United State Geological "

LR e ;’;};Q.\‘n.;.giv‘i.x, *

WHEREFORE, Applicant prays that this application be set for

Division and that after notice and hearing as required by law,
the Division enter iﬁo order recommending to the Federdl Energy
Regulatory Commission that pursuant to 18 CFR Section 271.701-
705, that the Fruitland format1on unge i ,irf the a,o_,~deser1bed

land be designated a tight formation, and making such other and

“Respectfully submitted,
CAMPBELL & BLACK, Pih.

‘William F. Carr
Attorneys for Applicant
Pdst Office Box 2208
Santa Fe, NM 87501
Telephone: (505) 988-4421

: Certifioate of Sepvioe

I hereby certify that copy or this Application and a

introduce at hearing, together ‘with the statement of meaning and

Survey at Pos fﬁTﬂce Box 26124, Albiuguerqgue; New Mexico, 87125,
on this' 2, day of October, 1980., 4 S

William'F. Carf
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Dockut No. 40-80

Dockets Nos. 42-80 and 43-80 are tentatively set for December 30, 1980 and January 14, 1981, Applications
for hearing must be filed At .least 22 days in advance of hearing date. . )

' DOC“ET' EXAHINER HEARING ~ HEDNESDA{ - DECEMBER 10, 1980

9 A, H. - OIL CO“SERVATION DIVISION CONFERENCB ROOH,
"S8TATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

ALLOWABLE:

 CASE 7095:

'+ CASE 7097:

CASE 7077:,

"GASE 7089 -

0 Applientlon of Summit Energy, Tac. for a' weterflood proiectl Lea Countv, New erico.

CASE 7100:

CASE 7096:

CASE 7098:

-CASE 7099:"

- CASE 7] 710

CASE 7102:

The following cases will be heefd before Richerd L. Stamets, Examiner, or Daniel €, Nutter, Alternate Examiner:

(1) - Consideration of the ‘allowable production of ‘gas for January, 1981, from fifteen prorated

pools in Lea, Eddy, and Chaves Counties, New Hexxco.

.{(2) ' Considaration of the allowable productxon of gae for January, 1981, from four prorated

“poole in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.

~

In the matter of the heerxng called by the 0il Conservation Division’ on'its own motion to permit
Bill G, Isler, United States’ Fidelity and Guranty Company, and“all other interested parties to

appear and show cause why the Spears State Well No. 2 in Unit B of Section 28, “Tosmship 11" South,
Range 27 East, -Chaves County,' ’should not be" plugged and abandored ‘in accordance with a Division-

approved plugging program.

Application of Read & Stevens, Inc, for a unit agreement, lLea County, New Mexico.

-Applicant; in the above-styled cause, séeka approval for the North Baum Unit'Area, comprising 637 ..
: .acree, more or less, of State lands in Township 13 South, Ranges 32 and 33 East. .

Appllcatxon of Heaa Petroleum Co, for-a unit agreement, Lea County, ‘New Mexico.
Applicant, in the above=styled ceuee, geeks approval for the Jackson Unit "Area, comprising 2,560

. aerea. more’ or: leuu, of State lands ‘in Township 24 South, Range 33 Bast.

Applxcetlon of The Wiser 0il. COupany for ‘a dusl completxon, lea County, Nev»Hexxco.

Applicant;in the above-etyled ‘caude, seeks dpproval for the dual completi ”’oE its McQuatters Well
No. 4 located in:Unit G of Section 11, Township 21:South, Range 36 Edst, to. ‘produce o0il from' the
0il Center-Glorieta and Ratdy-Drinkerd Pools ‘through parallel 9tr1nge of tublng.

(Contxnued from November 25, 1980, Exaniner Hearing) .

~App11cetion of Threshold Development Company fotr a dual completion, Eddy’ County, New Mexico.’

Applicant, {n the. above-atyled cause, seeks approval for the dual completion of ite Condoco "10"

Staté Com Well No. 1 located in Unit I 0f Section 10, Township 19 South, Range 29 East, Turkey

Traék ‘Field, to produce oil from tha wolfcamp fotmatlon and gas from the Atoka format1on through
perellel st(ings of tub;ng. .

(Cont1nued Erom November 25, 1980 Examxner Reering)

Applieait, in” the ebove-styled cause; seeks’ duthority to institite a waterflood project by the
injection of water into the Blinebry formation through its Gulf Bunin Well No, k3 located in Unit

. C of Section 13, Township 21 South, Range 37 East,

Appilontxon of Haxvey E, Yates’ Compuny for a’unit agreement;’ Lea County,’ New Hexlco.e,f

_Applicant, ‘in the ‘above-styled cause, seeks approval Eor the ‘Duncan Unit- Area, comprxalng 7 679

eerel, more or less, of State; Federal, and fee lands in Townships' 13 and 14 South Range 35 East.

Applxcation of Harvey E. Yetes COmpany for dovnhole commingling, dey County. New Mexico, -
Applicant, in the above-styled cause, seeks approval, for the downhole commxnglxng of Atoka and
Morrow production in the wellbore of ite Travis 24 State Com Nell No. 1l in Unit H of Saction 24,

Tovnship 18 South), Range 28 East.

Appllcnt{on of Consolidated 0il & Cas, - Iac, - for dounhole commingling, Rio Arriba County, New. Mexico.
Applicant; it the ebOVe-atyled cause, seeks approval for the dowmhole commingling of GallGp and
Pasin-Dakota production in the wellbore of its Tribal "C" Well No. 4-E in Unit H of Section’ 6,

Township 26 North, Range 3 West,

v

Application of Consolidated O1) & Ges, Inc. for approval of inflll drilllng and an exception to
Rule 9(E) of Order'No. R-1670-T, San Juan County, New Mexico, Applicant,”in the-above-styled cause,
secke a finding that the deflling of Lts Jacquez Well No. 2 to ba located in Unlt K of Section 2,
Township 31 North; Range 13 Weat, is necessary to effectively and efficiently drain that portion of
the proration unit which cannot be 8o drained by the two existing wells on the unit..  Applicant
further seeks an exception to Rule 9(E) of Divisien Order No, R=-1670-T to permit calculating the
proration unit's allowable on the basis of three Mesaverde wells on-the unit. »
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Examxner nearlng - wednesday - December 10, 1980 Docket No. 40-80

CASE 7103: Applncatxcn of E, L. Latham, Jr. for compulsory pooling,  Eddy County, New Mexico.
Applicant, in'the above*styled cause; Jdeeks an order pooling all mineral 1ntereata in the Holfcamp
" thru Pennaylvanxan formations underlying the H/2 of Section 7, Tounshxp 22 South, Range 26 East,
to be dedicated 1v 4’ well vo be drilled dt a .standard locatxon thereon. “Also to be conaidered Will
be the cost of drxllxng and completing said well and the axluca:xon of ‘tha cost thereof as well as
actual operating costs and chargea for suparvision, designation of applicant as operator of tne weil,
and a charge for risk involved in drilling said uell.

CASE 7104: Applicutxon of Conoco Inc. for, the amendmenc of Orders Nos. R-ﬁ633 and HFX—462, Lea County, New
‘ Mexico. Applxcant. in. the above—ltyled cause, séeks the "amendment of Division Drders ‘Nos: R=4633
and WFX-462, ‘which authortzed ‘the injection of water into applicant's Maljamar Mitchell Waterflood
. Project in Section 5, Township 17 Soutb, Range 32 Edst. "The amendments sought would include carbon
dioxide in the injection authorizacion Eor said project.

CASE 7105: ‘Applxcnrlon of ¢ aid B Operatora, Inc. for compulsory poolxng, San Juan COunty, New Mexico.

) ‘Applxcant, in the above-styled cause, seeks an o¥dar poolxng a1l mineral intecests in the Mesaverde
formation underlyxng the N/2 of Section 9, Township 30 North, Range 11 West; to be dedicated to &
well to be drilled at a standard location thersod. Also to be considered 9111 be the cost of dril-
ling and completing said well and ‘the:allocation.of the cost thereof as well as actual operating
costs ‘and charges for superviaion, designation of appltcant as operator of the well, and. a charge
for visk inyolved ‘in drilling said well. ‘

CASE 7106: Applicatxon of C and E Opérators, Inc. for compulsory poolxng, Saniauan Councy, New Mexico.

Applicant, in: the" above-styled cause, secks an order pooling all mineral interests in the Mesaverde
formation underlying tha S/2 of Section '8, Township 30 North, Range 11 West, to be dedicated to a
well to be drilled at a standard location theteon. Also to be considered will be ‘the ¢ost of dril-
“1ling and completxng said well and the allocation of the cost thereof as well as actual operating
‘costs and charges for supervision, designation of applicant as operator of the well, and a charge
for risk involved {n drxllxng gaid well,

CASE 7107: _Applxcatlon of C and E Opcratoza, Inc. for compulsory pooling and a non~standcrd proratxonuunxt,

San Juaa County, Naw Mexico: ‘Applicant, in the ahove*styled cause,: seeks an order poolxng alli.
nzneral interests ia the Mesaverde formation underlying a 158.54~acre non-standard gas proration
unit comprxsing the SW/6 of Section 9, Towmship 30 North; Range 11 West, to be dedicated to a well
to -be drilled at a standard location thereon. -Also to be considered will be the cost of dr1111ng
and completing said well and’ the allodation of the coet thereof as well as actual® operating costs
‘apd.charges for supervision, designation of applxcant as operacor of the well, and a charge for
risk xnvolved in drilling said well. E

CASE 7090: (Continued Erom November 25, 1980; Examinetr Hearing)

Application of Dorchester Exploratxon, Inc. for directional drill1ng and an unorthodox gas well
tocation, Chaves Cqu;y, New Mexico. Applicant, if the ‘above-styled cause, seaks authority. to re-
enter the old Union Hill Well No.~ 1, the surface location of ‘which is 2310 feet frow Che North
..and West lines of Section 27, Township 12 South, Range: 28 East, and ¢o dxrectxonaily drillin an
: £ndctermxnate direction from a kick~off poiat at 7300 feet, bottoming said well at an approximite
depth of 8100 fest in the Hiqsxssxppxan foraation lese than 330 feet away from the surface loca-~

V tion. The W/2 of said Section 27 would be dedicated to the well,

CASE 6668: '(Cootiﬁued from November 25, 1980, Examiner Hearing)

“In thu matter of Case 6668 bexng reopened pursuant to. Che ptovxaions of Order No.:R~6139 which
order promulgated’ temporary apecial rules and regulatxona ‘for the South Culebra Bluff-Bone Sprxng
Pool in Bddy Cdunty; Mew ‘Mexico, including a provision for 80~acre spacing units. Operators in
said pool may appear and show cause why the pool should not be developed on 40-acre spacing units.

CASE 7092: (COntxnued from Nsvember 25, 1980, Exeminer Yearing) -

Application of Delta Drilling Company: for. pool extenaxon. Eddy County, New. Mexico. ‘
‘Applicant, in the above-styled cause, seeks the extension of the South: Culebra Bluff-Bone Sprxng
Pool to include all of Sections 2, 11, 13, 14, 23, and 24, Township 23 South, Range 28 East,

ot

CASE 7056: -(Continued and Readvertieed)

; Application of Getty-0il Company for the extension of wvertical 1{mits of the Jalmat Pool Lea County,
i New Moxico. Applicant, in tha above-styled cause, secks the contraction of the vertical limits of
the Langlie-Nattix Paol and the downward extension of the vertical limits of the Jalmat Pool to a
depth of 3740 feot, subsurface, under the NW/4 SW/4 of Section 3, Township 24 South, Range 36 Eadt.
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- 'CASE 7108:
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CASE. 7109:

CASE_7110:

CASE 7111:

CASE 7112: .
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——aey

" CASE 7046

.

Exaniner Hearxng - Wedneaday -~ December 10, 1980

CASE 7086:-

. Docket No. 40<80

§

Application ot HNG Oil Company for compulsory pooling, Lea Councy. New Hexxco.

Applicant, in the above-styled causé, seeks an order poolxng all mineral intérests in the. wolfcamp
and Pennnylvanxan formations underlyxng the $/2 of:Section 32, Township 21 South, Range 35 East,.

to ba dedicated to a’ well to be d¥illed at a standard locatxon thetreon,  Also 'to bé considered wxll
be the cast of dr1lling and completing said well and the allocation of the cost ‘thercof as well as

actual operatlng costs and charges for supervision, designation of applicant as operator of the well,

and ' a charge. for risk involved- in drxlling eazd well.

Applicatxon of Alpha Twenty-One Produccxon Company for apptoval of infill drillxng. Lea County, New
Hexico. -Applicant; in the above-styled cause, seeks a’ fxnding that the El Pdso Tom Federal Well No.

:1.10cated 330 feet from-the North dand West lines of Section’ 33, Township 25 South, -Range 37 East,

is necessary: to effectively and efficiéncly drain thit’ portion of an ¢xisting’ prorntxon unit ‘in the
Langlie-Mattix Pool which cannot be so drained by-the exxatxng well(s).

Application of- Alpha Twenty~Une Production Company for approval “6f 1nf£ll drxll1ng, Lea County,: New
Mexico. Applicant, in the above-styled cause, seeks a finding that the El" Paso Tom Federal Well No.

'3 located 1650 feet from the North and West lires of ‘Section 33, Townshxp 25 South; Range 7 East,;
"is necessary to effectively and efficiently drainthat port1on of an ‘ekisting prozation unit’'in the

Langlie~Mattix Pool whtch cannot be 80, drained by the éxisting well(s),

'—Applicdtlon of Alpha TVentj-One Producczon Compdny for approval of infill dr1111ng, Lea COuncy, ‘New -
‘Maxico,

Applicant,  in the -above-atyled’ caugeé; seeks a finding that the El Pago Tom Federal Well No.
2 located 1650 feet from the North line ‘and 330 feet from the West 1ine of Section 33; Townshlp 25
Southy Range 37 EBast, is necessary to effectively and efficiently drain ‘that portion of an existing
prorat1on unlt in the Langlxe-Mattxx Pool which’ cannot be so drained by the exiating well(s).

'App11catxon of Alpha Twenty-One' Production Company for approval ‘of 1nf111 drilling, ‘Lea County, New
“Mexico. Applicant, in the above-atyled cdupe, secks a finding that the Harridon Federal-ell No. '

located 1980 feet from the North line and 650 feet from the West liné of Section ‘271, ,Township 25
South, Range 37 East, is necessary to effectively-and efficiently drain* that portion of an existing
proratxon unxt in the Jalmat Gas' Pool which cannot be so drained by the existing well(s).

(Contlnued from November 12, :1980, Examiner Hearing)

“Applicatxon of Blackwood & Nlcholu Company, Ltd. for designatton of a tight formatxon, San Juan and e
Rio Arriba Counties,. New Mexico. Applicant,” in the above-styled ‘ciuse, seeks the designation of - F g

the Pictured Cliffs formation underlyxng portions of Townships 30 and 31 North, Ranges 6, 7, and 8
West, containing 33,500 acres, more or less, as a tight formation pursuant to Section 107 of the
Natural Gas: Policy Act and 18 CFR-Section 271.701-705. :

:(COnt1nued from November 12 1980, Examiner Hearing)

Application of Blackwood & Nichols Company, Ltd,, for dea;gnation ‘of ‘a txght Eormation. San” Judn“and

Rio Arridba Counties, New Mexico. Applicant, in the above-atyled cause, seéks the'designation of the
Fruitland” formation underlying portions of Townships 30 and 31 North, Ranges 6, 7, and 8 West, con-
tdaining 33,500 acres, more or less, as a tight formatxon pursuant to Section 107 of the Na;ural Gaa

Policy Act and 18 GFR Section 271.701-705. = ‘ 5

'(Contxnued and Readvertxsed)

Application of Cotton Petroletn: Corporatxon for downhole commingling, Rio Arriba County, New' Mexico.
‘Applicant, in the: above*etyled cause, seeks approval ‘for the ‘downhole commingling of Chacra and
Pictured Cliffs production ini'“iie wallbords of wells in the South BlancowPictured Cliffs Pool locaced
in Bections 1 thru 4, 9 thru 14, and 23 and 24, Townahip 24 North, Rafige 4 West. .
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!l APPLICATION OF BLACKWOOD &

'NEW MEXICO.

 BY THE 'Di(liismh:

"Rio Arriba Counties,

 STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
0IL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION

—DIVISION FOR THE PURPOSE OF

CONSIDERING:

CASE NO. 7087 _
Order No. R- 4594

NICHOLS CO., LID. FOR DESIGNA- .
TION OF'A TIGHT FORMATION, . )
SAN JUAN 'AND RIO ARRIBA COUNTIES,

H
Voo
.

. ORDER OF THE DIVISION

‘This cause came on for hearing at 9:00 a.m. on November
12, 1980, at Santa Fe, New Mexico, before Examiner Richard L.
Stamets. : o
the Division Director, having consIdered the testimony, the
recotd, and the recommendations of the Examiner, and being fully
advised in the premises,

FINDS:
bypléw,'the,DinSionjhas~jUrisdictiOn of this cause and the
subject matter thereof. ' »

' (2) That the applicant, Blackwood & Nichols Co., Ltd.
requests that the Division in accordance with Section 107 of the

4l Natural Gas Policy A¢t, and 18 C.F.R., §271.703 recommend to the
‘Federal Energy Regulatory Commission that the Fruitland forma-

tion underlying the following lands situated in San Juan and

: New Mexico, hereinafter referred to 'as the
Fruitland formation,)be designdted as a tight formation in sald
Federal Energy Regulhtory Commission’s regulations: :

" Township 30 /North, Ranpe ‘7 West, N.M.P.M.
‘ ;Secziyﬁe‘z through 10: All ~

Section 16: W/2 <

Seqfions 17 through 21: All—
Wgésggtion 29: WwW/2 @ .
Townéhip 30 North, Range 8 West, N.M.P.M.

"Sectlon 1: ALl ~ o
Sections 12 awedll- 13 A1t

Seetdon—t3v—atd
Section 24: All

i Ayteel

(1) .. That due public‘hoticeAhaviﬁg been given as required
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R | Case No. 7087
A i _ it Order No. R- ~ ,
S | Townghip 31 North, Range 6 West, N.M.P.M.

ﬁf ? Seciioil ! Lots 8, 2, r ) L : .
et . “Section 7: All 7 E %
< : Sections 18 through 20: All — - | A
<0 & g : . ; ; e ~
‘ f % Sect;on 30: All 0/4 E:;;wn 7,JV} 5
% . Township 31 North, Range 7] West)' N M.P.M. S w01 S/2
»e u } ectionsip through 16: AT —
S S ‘Sections 19 through 36: All »~ |
L % TowﬁShiprl‘Ndrth, Range 8 West, N.M.P.M.
T S Section 25: ALl  —
: : ‘Section 36: All —
& o (3 That the-Frﬁitlaﬁa'“a%mafidn_uﬁdéflies,a11‘of the
L - , maboVeédescribed’laddé;gthat‘the(fOrmation‘cOnsiSts of primarily
bt e 1" coal seams, shales and tight sandstone ‘stringers; that the top
o of such formation is found at an average depth of 2800 feet
Sl bélow the surface of the area set out In Finding No. (2) above; |
SAT : and that the thickness of: guch formation varies with an -average
SinE : ~ || thickness of 300 feet within said area. , !
H;Q : :é ’~¢(4)  ThatJtﬁeftypé*sectiOn for the Frﬁitland‘formaﬁIOn %
RS for the proposed tight formation designation is found at a depth |
, N ~of”frdm;appﬁbxim§telyv29264feet to 3224 feet on the Laserlog !
: 1l dated July 30, 1978, from the Northeast Blanco Unit Well No. ’
: , L 17-A located in Unit D of Section 9, Township 30 North, Range -
; 7 West, Rio Arriba County, New Mexico. - ;
G e . (5) That the following described wells produce natural |
L g gas in commercial quantities from the Fruitland formation within
b the proposed area: ‘ :
% o | Northeast Blanco Unit Well #202 NE/4, Section 11,
. | T-31-N, R~7-W, San
: Juan County, New ;
1 i o Mexico g
E Northeast Blanco Unit Well #204 SW/&, Section 1, i
! o T-31-N, R-7-W, San
! . Juag;County, New
L T  with Ho shece f&*ﬁ@ﬁ?ﬁi&iﬁu.) |
(6) 'That the Frultlaxd formation undexlying the above

described lands has been pefietrated by in excess of one hundred .
el wells, none of which/produced natural gas in commercial i
“ quantities from the Fruitland formatiom, %

i
; o (7 Thétntﬁe evidence presented in this case dembﬁstrateé
. B that no well formerly or currently completed in the Frultland |
ERRE IR RS I formation within the proposed area exhibited permeability, gas
? ve.
i ﬂVo/'}ia60ﬂ¢ué€7 6‘»/”"““”*6{ Yé _
|
‘ '%
i et et b e e - .
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ing parameters:

pay section of 0.1

table set out in 1

P
o
N

»;pfadﬁétiaﬁ of more
per day .

measurements:

throughout the pay
‘tion is expecte
L (b) 'The‘étébiliZed~prb
pressure, of wells

“éxpected to exceed
. yeference to well

out in 18 C.F.R. §
‘tions; and

(¢) No well drilled in
: .produce, without s
barrels of crude o

(9) Tﬁat‘wiﬁﬁin?f%éfpr

adVersély'affeCt'said_aquifers

| infill drilling as defined in
regulations. ‘

area should be recommended to
Commission for designation as

(b) stabilized ?fbductidhjrates,'withb
against atmoSpheric‘préésﬁre,_asV,v ; the
‘ 8 C.F.R. §271.703(c)(2)(B) of

the regulations;‘aﬁd ]

- (11),]Thét‘tﬁe'Frﬁiﬁléﬁdffbrmat
- of, as described herein, is not currently

(a) average in gitu gaswﬁefmeaﬁil{ty_thoughout the

‘wmillidarcy; and
ut stimulation,
found in the

than five barrels of crude oil

, <(8 gTha;gbgsedjéﬁ[analysis of’aVailahle;data‘frdm v
exiStiﬁg‘wells’withiﬁfthe'proposed afea'and”utilizng,generally
“and customarily accepted petroleum engineering tectiniques and

(a) The estimated average in situ gas permeability

section oL the Fruitland forma-

4 to be 0.1 millidarcy or less; and

ducti ¢, against s ]
completed for production in the

~E¥ﬁi£¥éﬁd3fofmat10n, withbﬁt‘étimﬁlatiﬁn, is not

o dction: levels determined by

depthi»as-fouﬁdffﬁ'the;table;sét :

971 .703(e) (2)(B) of the regula-

;oAtheifOrmatibn is_expectéd'to

timtlation, more than five
i1 pex day.

oposed area there is the 030

Alamo aquifer, found atjdeptHS”bfiapprdximately 2000 feet or
,apprOXimatély 800 feet above the Frultland formation.

o (10) That existing State,of'New‘México'and Federal
}Regulation‘ relating‘tq'¢asifg and,cementing“of‘wells-will
=assure%that«developmentiof the Fruitland'formatiGn'will not

t1ly being developed by
18 C.F.R. §2711703(b)(6)'of3the

the Federal Energy Regulatory
a tight formation.

(12) That the Fruitland formation within*the’pfdposed

productivity, or‘crude oil productivity'in excess of the follow-

|
!
|
|
‘i
|
!
|
i
{
|

{on, or any portion therer .

i
1
|
1
!
I
i
{
i
!
i
i
)
t

i
§
|
!
]
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; | IT 1S THEREFORE ORDERED:

g (1) That it be and hnrohv is recommendéd to the Federal i
ke Energy Regulatory Commission pursuant to Section 107-0of the
o : Natural Gas Policy Act of 1978, and 18 C.F.R. §271.703 of the
Sl ‘! ‘ regulations that the Fruitland formation underlying the follow-
S A ing described lands in San Juan and Ric Arriba Counties,
© i o  New Mexico, be designated as a tight formation:

4. . -Township. 30 North, Range 7 West, N.M.P.M. o :
P Sections 2 through 107 ALL S o
‘Section 16: W/2
Sections 17 through 21: All
‘Section 29: N/2

Township 30 North, Range 8 West, N.M.P.M, |
Jection 1: ALL _ & :
. Sections 12 endlil b2l AL b

peetion=idnoey
Section 24: All .

Township 31 North, Range 6 West, N.M.P.M, :
Section 6: Lots 8, 9, 10 and 1lqudS/2 §
Section 7: All RSO & I
Sections 18 through 20: “All : B i
Section 30: All

T
8 o
SR AN

DEFTNS : ¥
e

‘Township 31 North, Ra@gg‘? West, N.M.P.M,
__iection 1: Lots 5,6, 7 and 8¢dlS/2

Sectionsli® thrOUgh 16: All

Sections 19 through 36: All

: Township 3L North, Range 8 West, N.M.P.M, | |
: ~Sectfon 25: ATl ‘ ;
7 ‘ Section 36: 'All SR ~ : i)

(2) That jurlsdlction of this cause is hereby retained i
‘fot the entry of such further orders as the Division may deem :
necessary. :

DONE at Santa Fe, ‘New Mexico, on the day and year herein~
-above designated, .- ‘ N o i

STATE_ OF NEW MEXICO
OTL CONSERVATION DIVISION

JOE D. RAMEY
Director

(%




