GCASE 1559: Sunray Mid-Continent Oil Co.

application for secendary recovery project
in San Juan Co. & for rules & reg, for said

project,







’ 7 BEFORE THE
O1I, CONSERVATION CGMMISSION

DECEMBER 10, 19458

IN THE MATTER OF:

APPLICATION OF SUNRAY MID-CONTINENT OIL COMPANY, Case 1550

TRANSCRIPT OF HEARING

DEARNLEY - MEIER & A3SSOCIATES
GENERAL LAW REFORTERS
ALBUQUERQUE NEew MEeXICO
Phone CHapel 3-6691

-




1-BEFORE:

BEFORE THE
OTI. CONSERVATION COMMISSION
DECEMBER 10, 1958

T e i s B wm Ee e e e e T e S e e e W M R At W e e hm R A T MR M e G R e W M G R W e W G G W G SR o e WA e e e v

IN THE MATTER OF:

Application of Sunray Mid-Continent 0il

Company for an order authorizing a secondary
recovery project in San Juan County, New
Mexico, and for the promulgation of special
rules and regulations in connection with said
project. Applicant, in the above-styled

cause, seeks an order authorizing it to
institute a secondary recovery project in the
Bisti-Lower Gallup 0il Pool for the injection
of dry gas into the Gallup formation through
its Peceral "C" Well No. 18, located in the
SW/4 NE/4 of Section 7, Township 25 North,
Range 12 West, San Juan County, New Mexico.
“Applicant further proposes that special rules
and regulations be promulgated to govern the
operation of the above-referenced project, which
rules would provide among other things for

the conversion of additional injection wells
without notice and hearing, the transfer of
allowables from injection wells to producing
wells, transfer of allowables from wells which
have been shut-in for observation or to
increase the efficlency of the project, exemp-
tion of all leases connected with the project
from gas-oil ratio limitation provided gas
oroduced therefrom is reinjected, and such other
rules and regulations the Commission may deem
appropriate. .

Case 1559
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Danielrs. Nutter, Examiner.
TRANSCRIPT OF HEARING
MR. NUTTER: We will take the next case, caseZISSQ.
VMR. PAYNEi Case 1559, Application of Sunray Mid-
Contlinent 01l Company for an order authorizing a seéondary recovery

project in San Juan County, New Mexico, and for the promulgation of

Special Pule§wéﬂngsgnlaﬂinns”inmconnectionwuith_saidﬁppogestv~~w~¥
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MR, wﬁzié? May the record show the same appearances
as in the last case?
MR. NUTTER: The record will so show, yes, sir,v Are
there other appearances to be made in Case‘1559?
| MR. KELLAHIN: Jason Kellahin, of Kellahin & Fox,
appearing on behalf of Phillips Petroleum Company.
MR. NUTTER: Will you proceed, Mr. White.
MR. WHITE: We have two witnesses, Mr. Finfrock and Mr.
Hall, | |
(Witnesses sworn.)
LAWRENCE J. FINFROCK
the witness, hévihg first beéﬁ'duly‘sworn,»téstified,as follqﬁs:
'DIRECT EXAMINATION |
BY MR. WHITE: |
Q State your full name and the name of your employer and
the capacity in which you are employed?
| A Lawrence J. Finfrock, employed by Sunray Mid-Continent
0il1 Company as research geoloéist in Tulsa, Oklahoma.
Q Have you previously testified before this Commission?
A Yes, I have. ’
' Q Have you made a detailéd study of the geology of the
Bisti-Lower Gallup 0il Pool? o
A T have.

MR. WHITE: Are the witness' qualifications acceptable?

MR, NUTTER: They avre, praceed
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Q@ (By Mr. Wnite) Will you refer, Mr. Finfrock, to Exhibilt

1, which we wouldélike to have marked Exhibit One, and state

what it is and exﬁlain it.

(Marked Sunray Midcontinent Exhibit
One for identification.)

A Exhibit§0ne is an area map of the Bisti-Lower Gallﬁp
0il Poél. This‘aéea‘map consists of portions‘bf Townships 9 and
10, 11, 12 and 13§North, Townships 24 -- I mean 24, 25 and 26
North, Ranges 9, }O, 11, 12, 13 and 14 West in San Juan County,
New Mexico. ﬁé héve shown here on this exhibit indicated in
yellow the projec% area. This project area is described as
‘follows: .The sou?h half of Section 31, Township 26 North, Range
12 West, exceptihévthe southwest éouthweét quarﬁer)_all of Section
6, 25 North, Rang? 12 West, excepting thé northwést quarter ofr
the northwest qua?ter, the north half cf Section 7 in the southeasf
Quarter of secti&n 7 in Townshipy25 North, Range 12 West. We have
indicated this lécation in the southwest Quérter of the northeast
quarter of Sevengb& a fed circle. The proposed injection weil fOP
this project is é_Federal "Cc" 18 Sunray Mid-Continent. Shown in
gre;n are the co@mbn cérners offTowﬁships 25 and 26 North, Ranges
12 and 13 West‘of the pilot test area of the LPG stage program
which was approvéd by this Gommissioh last yéart Qutlined by_the
red border are tbe'field limits of the Bisti—Loﬁer Gallup 0il Pool
reflected in theéCommissionfs records.

I'd 1ike @o call your attention to the northeast quarter of

r
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I'Section 3 of Township 25 North, ﬁangé“i2 wéé%;méhowﬁwby a_c‘i“ashed~

©. pil wells have been shown and located. The dark circles indicate

]

-]

f

1ine. This represents this gquarter scctlon has been advertised

but has not been approved in the Bilsti-Lower Gallup bouwsdary. The

the productive oil. The gas cap areas are shown by their different
fFeatures.

(Marked Sunray Mid-Continent Exhibif
2, 3, 4 and 5 for identification.)

Q Mr. Finfrock, will you réfer to Exhibit 2, iﬁéntify and A
kalain i¢, pleasé?

A »Exhibit 2 is a cdpy of thé portion of @he electrical
log ofkthe Sunray Mid-Continent Federal "C" 18, which 1s the
broposed injection»well-for the;project area. This well is located
}n the southwest of the northeast of Section 7, 25 north, range
L2»west. . We héve-indicated on this exhibit a portion of, iower
bortion of the Slﬁmberjay Iog as iﬁdicated'in the pink. That logr
Lies~ﬁithin thevLowe? Galluprformation.' In the Lower Gallup
Formation, we picked a depth of 4836 feetAin this well. At the
Lotal debﬁh of 4990 feet, that well was still in the Lower Gallup
Formation. | | |

As can be seen from the study of the electrical log, the sand
n the ILower Gailup-ﬁormation are indicated by the SP curve,

Q Will you similarly explain what is marked as Exhibit 3?

A Exhibit 3 is a copy of a portion of the eleectrical log'of

funray Mid-Continent Federal 1 "C", located in the southwest of the
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southwest of Sectlon -- pardon me, itis located inithe nurihwest

{

of the northwest of»S%ction &5 Township 2% North, ﬁangc 12 Qest.
We have indicated thejlower portion of the electrigal log, have
indicated in pinlg thé Lower Gallup Section in thisfiog is in --.
the presence of theAéop cf the lLower Gallup fénnétion in Exhibit
- 3 4s picked at 4329 Qeet, and@ at the total depth o?»SlOO feet, thi
well was still in thé Lower Gallup section. |

As in .the previous €xhiblt, one can see the presence of
sand in the Lower Gaﬁlup sectlon reflected by ther§P curve,

VQ- Take your séat and refer to Exhlbit &~andjexplain it,
please? | i k

A ﬁihibit Nuﬁﬁer I is a nbrthwest-southeastédigrammaﬁic
cross-section extending from’89ction 1l in Township§25 North
through to Section l% in 25 North, Range 12 and 13%West. We
have shown hereon: t%acings of portions of the elebtricél logs
of the following»deséribed wells, proceeding frém.ieft to/right~
on the cross—sectioni First, the British—AmericaﬁiMéfye ﬁumber
3, located on Sectioﬁ 21, 25 North 13 West; the Béitish-American
Marye Number 6; 1bca£ed iﬁ Section 1, 25 North, 13 West; the
» British—Americén Mar§e Numoer 5, also located in éection 1, 25
North, 13 West; and‘én Section 6 of 25 Norﬁh, Range 12 West the
Sunray Mid—ContinentiFederal et o5; Section 7, 25;North, Range
12 Yest Sunray Federél e 11; Section‘5, 25 Nertﬁ, Range 12

West, Sunray Mid-Continent Federal "C" 18, which ‘is the proposed

w

injection well for this vroject.
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"C" 19; the last weli is the Sunray Mid-Continent Federal "B" 4,
locéted in Section 14, 25 North, Range 12 west. This cross-
section is hung from a datum of plus 1500 feet, and the'top of the
Tower Gallup formation has been pnicked in each well and connected
by a solid line. at the top of the section, which 1s colored in
pink, tying into Exhibits 2 and 3, which have previously been
described.

As can be seen ffom this exhibit, the dip of the beds on
this section from right to left are in’a northérly direction. It
~can be seen from this exhibit, the presence ofrthe SP curve, the
sands in the Lower Gallup section can be identified, |

'Q Will you likewise identify what has been marked.as Exhibii
5% M | ;

A Exhibit Numoer S-is a north-south cross-section of
Section. 31, 26 North, 12 West through Sections 6 and 7 in 25
North, 12 West aprosé the project’area. This section, reading
from left to right, is made up of the foilowing wells: Section:
31, 26, 12, Sunray Federal "C" 7; Section 6, 25 North, 12 West,
Federal "C" 4; also in Section 6, 25 North, Range 12 West, Sunray
Federal "C" 10. 1In Section 7, 25 North, Range 12 Vest, Sunray
Federal “C" 18, which is the injection well in this proposed
program,

As 1in the previous exhibit, this cross-section is hung from

Also in Section 7 of 25 North, Range 12 wég%~§aﬁfé&mFederal

—

a datum of plus 1500 feet, The top of the Tovwer Gallup formation
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sectlion which we have indicated in pink. &s in the previous
exhibit, one can see {rom the study characteristics of the
electrical log to the Lovier 3allup sands are present in these
- four wells also,

Q Mr. Finfrock, Qill you state the purpose of these two
éxhibits,Anamely four and five?

A 'The purpose of these diagrammatic cross-sections is two-
fold, One, to show the altitude for the dip of the bed in the
area of the projéct and also to show that”bhe Lower Gallup sands
are present and continuous througﬁout the area.

| Q 1Is it;your‘bpinion that the Iower Gallup formationvis
presenﬁ4thrbﬁghoutitheiprojectrarea, is continuous and connected?

A Yes, that's my opiﬁion,

Q Were‘these exniblts prepared uncuer your direction and
supefvisibn? |

A Yes, they were.

'MR. WHITE: We move the exhibits bé admitted in evidence,
MR. NUTTER: ~Any objection to the admission of Sdnray's
Exhibits 1 through 5?2 If not, they’will be admitted.
| MR. QHITE: That's all the direct we have of this witnesg
MR. NUTTER: Any questions of Mr, Finfrock?
CROSS-EXAMINATION

BY IMR., PAYNE:.

Q _Mr. Finfrocl, in the event this appliication is granted,
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do you see any possipility ol channellng?

A I feel --

Q@ In other words, is 1t a hazard in thils project?

A I feel that would ve a gquestion that would be applied
to the engineering witness from the»study of the reservoir.

MR. PAYNE: Thark you.
EXAMINATION BY MR, NUTTER:

Q Mr. Finfrock, do you likewise feel that any questions
regarding paragraph 10 of the application, that is, the promulga;
tion of certain rules and regulations for the operation of this
project should be applied to the engiheering witness?

| MR. WHITE: We have Mr. Hall; he will go into detail
on that; | |
Q@ (By Mr. Nutter) Mr. Finfrock, at the perforated inter-
val that is shown, is the perforated interval on the wells for
which you have the logs thefe the same as the pink zone?

A Yes, in this Federal "¢" 18, which is the proposed
injection well, I believe the perforations-are from 4840,

Q I hédyin mind particularly Exhibits 2 and 3.

A Exhibit 2 is this Federal "C" 18, and the perforatéd
seetiqn from the top ot the sand is 4340 to 4930 innﬁhis_exhibit.
TAs I under#tand their program, theywill use those same perfora-
tions to inject gas into the Lower Gallup formation.

@ Do you think that at the present time wlth the injection

et

of' gas in one well in the southwest quarter of the northeast
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quarfer of Section 7 and injection of gas in one well up there
in the cross, ét the crossroads of tbe townships, do you know
that the complete area in between those wells can be called a
project area?

| A Well, I don't feel I'm qualified to answer that question.
T don't know the full program of the engineering project,

MR. WHITE: Again, Mr. Nutter, I think that can be

4covered by Mr. Hall.

Q (By Mr. Nutter) Do you have any personal opinion, Mr.
Finfrock, as to the necessity of transfer of allowable in the
opéfation of this project on a-neﬁ gés—oil'ratiotbasis? |

A No'peréonal opinion. I'm tired of putting everything to
Mr. Hall, but I feel thattis his category.

MR; NUTTER: Any further questions of Mr, Finfrock? If
not, he may be excused. ‘
(Witness excused.)>
MR. WHITE: Mr. Hall, you may take the stand. |
DONALD E. HALL |
the‘witness,~having first been duly SWan; testified as follows:
DIRECT EXAMINATION
BY MR, WHITE:
Q@ Mr. Hall, state your full name for the‘record, please?
A Donald E. Hall,
By whom are you employed?

A I'm employed by Sunray Mid-Continent 01l Company,
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Q In whal capaclty?
£ I'm a petroleum engincer locatca in Midland, Texas, in
the district office for the nortnwest Texas-New Mexico district.
Q Have you previously testified before the Commission?
A Yes, sir, I have,
Q Have you made a study of thé Bisti~Lower Gallup 01l Pool?
A Yes, I have spent considerable time studying the Bisti-
Lower Gallup 0il Pool and worked with it since Sunray commenced
-operations there in the early part of 1955.
MR, WHITE: Are the witness' qualifications acceptable?
Mﬁ; NUTTER: Yes, sir, they ave. | |
9 (By Mr,VWhite) Mr. Hall, explain in_generalywhat the
pféposed program will be in the event the application is‘granted.
A IF I might>ref¢r to Exh;pit One, we prbpose to také,
gas from our Federal "C" Lease, which includes the:project area
‘shéded in yellow; it was previously described in Mr. Finfroék‘s
testimony, ~also, it includes the northwest quarter of Section o
&bwnship 25 North, 12 West and the north half of Section 8 in the
'same township and ranée, and'projectAit into the Bisti-Lower
" Gallup 0il Pool underlying‘the ﬁfoject area, the area shaded in
yellow,
| our 1njéction‘we11 will be Federal "c" 18, 1980 feet out-
from the north and east 1ineé of Section 7.
Q@ In that connection, will you refer to Exhibit © and

explain it, please?
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A Exhipbit © 15 a schematchdrawiﬁg of the proposed gas
injection well, Sunray Mid-Continent 0il Comnany Federal "C"
Ngﬁber 18, It shows that 8 and 5/8 inch 0.D, casing set at 352
feet, The 8 and 5/8 inch casling was cementea with 225 sacks of
Acement, cement circulated to surface, The well was drilled to
a totai depth of 4,990. 5% inch 0.D. casing was set at 4,959 feet
and ‘cemented with 206 sacks of cement. The cement, the top of
the cement behind the 5% inech O casing was measuréd at 3650 feet
by a temperature survey. Tﬁe cement was drilled out inside the
5% 1nch‘casing to 4963, The well is perforated from U4U8U42 to 4858
and 4890 to‘4896, fromJMQlO to 4916 and 4952 to 4930. The top
“of the Lower Gallup sand is at 4836. We didn't penetrate the
5ottom of théilpwer Gallup‘sand. ) -

We propose to set a Baker Packer at 4830, run tubing set
thfough the Baker Packer. Gas will be;injectéd from the compresso
down the tubing and int’o the'- perforatioris. | '~

Q Is the entire project area located on a Federal Lease?

A Yes, sir.

Q And'h;ve you obtained the approval from the USGS: for
this project? | | |

A Yes, sir.

Q Is that demonstrated by Exhibit 72

A Yes, sir. Exhib;t 7 1s a photostatic copy of cur applica

tion to the USGS, which has been approved, This appiication calls

S

for injecting gas into the previously described nerforations
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in Federal "C" 18.
Q@ Now, will you refer to Exhibit 8 and explain it, vlease?

(Marked Sunray Mid-Continent Exhibiy
8 for identification.)

A Exhibit 8 1s a summary of production data from Sunray
Mid-Continent 011 Company's Federal "C" Lease. If‘shows in
columnar fdrm,;it shows the year and month, the number of wells
produced each month, the oil production in barrels per nonth,
accumulative oil production, gas production in thousand cubic
feet per month, accumulative gas production, average daiiy oil
production in barrels per day, average dally gas production in
thousand cubic feet ber day, ang average gas—oil ratio. . in cubilc
feet per barfel.

I might goint out that the last month of October, 1958, showd
that the "C" Lease produced 22,000 barrels per day average, and
1;517,000 cubicﬂfeet of gas per day, and had an average gas-oil
ratio of 756 cubic feet per barrel.

Q Mr. Hall, under your proposed project, what 1s-the
minimum and maximum amount of gés‘injeétion ydu contemplate?

-A The mihimum amount of gas woﬁld be calibrated f¥§m'using
the figure of a?million and a half cubic feet per day. Of that
million and a hélf cubic feet per day, we are injecting 650,000
cuble feet into our pilot project, that is, gas taken from Federal
"c" 1 and "C" 2, and being injected into Bisti "GI" 1. We would

use approximately 100,000 cubic leet per day for heater treater
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gas and for compressor engines,

This could leave approximately 750,000 cubic feet ci" gas
to be injected in "C" 18;_therefore, 750,000 cublc feet per day
would be the minimum amount of gas. We estimate the maximum
amount to be injected in Federal "C'" 18 to be approximately
2 million cubic feet.

Q And what would -your minimum and maximum pressures be?

‘A Pressures should range from a minimum of 1500 pounds
to a maximum to 22,000 pounds.

Q What is the volume of gas that will be availlable from you

‘lease for injection?

A Presently it would bve approximately'YSO;OOO cubic feet

1 per day:

Q " In answer to one of the questions | asked Mr. Finfrock,
in your opinion, will this projéct bring about any channeling?
A No,‘sir, we have had very little channeling in our pilot

project with considerable production and the injection well being

~in close proximity $e our producing wells.

Q .Do you have "any gathering system on the gas?

A Yes, we have a gathering system, a gas gathering system,

rwhiqh we will take gas from -- we will have one tank battery in

the north half of Section &, ancther battery in the south half of
Section 6, another battery in the north half of Section 7, and we
will also have a gathering line coming in the tank battery of the

north half of Section 8., They meet at our compressor station in

D
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I
Q Do you anticipéte
willi’increése? o
: A Yes, yes, sir, I d

- Q@ Have you desigﬁed
incréases? k
: A Our'fgathering syst

.

6 million cubic feet of gasi

SN
3

ur injection well,
3

‘that Eyour Federal Leasc gas production

o.

ﬁ;our system to accom‘m’o‘date these

em waé designed to hahdle from 5 %o

Initially, we will have compressing

facilities I’co‘ handle, 'tofi coLpress gas from 20 pounds per square

inch to 2, 000 pounds per sqf

mi11i6n and 2 half cubic% fe

facilities.. Other compréss:

jare inch. That w:l.lii_be abtout a

& pex% day for the initial compressing

_ng facilities can be_i‘a\dded. The

‘gathering sjrsi:em, I shouid méntioh, was designed with less than

five pounds of pressure drop

Cin b,

Q Mr. };all, were Exhifbits <f)ne through six and Exhibit

eight prepared under your di

A Exhibits 6, 7 and 8

prepared under my direction.{

rection and supervision?
‘were, Six, seven and eight were

Sevén was -- I had i:he original

copy of ypur;- USGS approvak -copy p}iotostated.

hﬂ%.#{!{m: At tiqis
Exhibii:s 6 tﬁr’ough 8.
MR. NUTTER: Anyéob
8 as exhiblts in this casé?

Q (By Mr. white) Dir

‘time we move the admission of
;Zectiob to Sunray's Exhibits 6 thrbug'n
If not, they will be admitted.

ecting your attentimih regard to

perforation intervals In relation to logs on the exhlbilts, are ydu
: :

t
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in a position to make a statement in answer to that question?

A& The perforated intervals, I should mark them on the
logé, they are wilthin the Gallupsand that Mr. Fiﬁfrock pointed out
on "¢" 18. He shows the top of the Gallup>sand at 4836, and we
Qidn‘t penetrate the botfom.J‘The upper most perforation is at
4842; the lower most is 4930, well within the limits of the
Gallup sand.

Q That's also shown on Exhibit 6, ié it not?

A Yes, those perférations‘arelshown on Exhibit 6.

Q Mr. Hall, do you have any recommendations for proposed
pool reguiations in regard to éhié projgct?

A Yes, sir. It is recommended that rules and regulations
-be adopted in the previously described»project area %o prévidé for
(1) the conversion of producing wells to injection wells within
the project area, upon appréval of the Secretary-Director of
the 011 Conservation Cqmmission. (2) The transfer of allowable -
from wells which have been shut in for observation or to Increase
efficiency’of the projeét’to producing wells within the project
area. (3) The transfer of allowable froﬁ injection wells to
producing wells-within the project afea.

Q

“

May I interject right there in regard to the conversion
of the wells and the transfer of the allowablesf what notice, if
any, do you suggest be given to the offset operators to allow
them an opportunity to pirotest?

A& I would sugges{ that at the time the avplication was made
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to the Conservation Commission a copJ of the aoplication was -
sent Lo all Lhe oifset operdators andfa ter day wéiting period oe
made before approving the applicatiof so that the operators could
object i they so desired.: |

Q

‘1

The Commission could set the matter down for hearing
upon objection?

A Yes, sir.

Q Continue with your suggestiobns.

A Recommend that the operatio% of the wellsnbe on“ginet g£as-
0il ratio basis giving allowance forggas ihjection.j

,Q Amplify -on thet and explainéwhat you mean*bynet'gas— o
0il ratio? | ‘ : |

A Net gas-0il ratio would be defined as a ratio calibfated
from the net gas whlch would be the produced gas less the gas
injected. An example wouldrbe a well producingflooxbarrels per'
day and having a gas-cil ratioc of 3,@00 cuﬁic feet pef~berre1
‘»would produce'300,000 cubic feet per?day. %;f 200,060 cubic feet
of this per day of this gas would be%injected'or returned to the-
réservdif; it would leave 100,000 cuéic feet per dai net gas
taken from and not returned to the féservoir, and tﬁe net gas-oil
ratio would be 100,000 divided by the oil rate of lOO therefore,
it would be a net gas-oil ratio of 1, OOO to 1.

Q What, in your opinion, will;these'proposedlrules accom-
plish? '

A These rules would prevent waste of natural gas and main-
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N broducing well to an injection well?

tain the reservoir pressure.
Q@ . In your opinion, will this project be in the interest
of conSefvation and be a measure toward the prevention of waste?
A Yes, it would.
'MR. WHITE: If the Eraminer please, that's all the
direct we have, 4 7
MR. NUTTER: Any questions of Mr. Hall?
CROSS~EXAMINATION
BY MR. PAYNE:
- ”Q Mr. Hall, what do you advocate as a test té be used by tH
Secfetary and Director of the Commission in determining whether

administrative approval should be granted on conversion of a

A I don't believe that it would ~-- éo convert a producing
well to an injectibn‘weil?

- Qﬂ,?es, s;r.; In vouri navacrach cnc,'sub-pafagraph one
paragraph 10,

A Are you réferring‘towé test to show how much allowable
~ should be transferred from that well?

Q Nd5 You propose the SeéretaryQDirector approve the
conversion of a producing well to an injection weil.‘ Now, I
take it you have to have a reasonable standgrd to use in determin-
ing whether such approval should be granted, I'm wondering what
you.advocate as a test or standard, if any?

A I don't advocate any. We wouldn't want to inject into

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFONTERS

ALBUQUERQUE New Mexico
Phone CHopel 3-6691




Tany well that would damageé the Teservoir; out I B8&e no INstance
where that WOuld téke place as long aé it is within our project
area, v

Q@ I take it froﬁ your answer this is just a rubber stamp
tﬁing, so why eyen have administrative approval; I mean if>it
doesn't have to meet some kind of test?’

A The only thing I could foresee would be the possibility
of having several injection wells close to someone elsels’
property and injecting too much gas into fﬁat; but that -- the
other operators shculd be given opportuﬁity to protest,

Q In other words, the only reason for denying such an
application would he if it wouldn't protect correlative rights?

A Yes. |

MR, PAYNE: Thankdyou.

MR, NUTTER: Any further questions?

*

MR; KELLAHIN: Jason Kellahin, representing Phillips
- Petroleum Company.

MR. NUTTER: Mr. Kellahin.,
EXAMINATION BY MR. KELLAHIN:
| Q -As I,understapd your testimony, Mr. Hall, you propose
‘appllication for transfer of allowables or conversion of wells to
ibe handled by administrative approVal with notice in the usual
‘form to offset operators? . “

A Yes, sir, that is within the project area.

0 What would you consider as an offset operator in connectipn
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‘| wilth such notice?
A  All the oftfset operators to the project.
Q As a whole? : A Yes,
MR. KELLAHIN: That!s all I have. fThank you,
MR. NUTTER: Any further questions from Mr. Hall? Mr.
Stamats. |
EXAMINATION BY MR. STAMATS:

Q Do you have an estimate of percent recovery in the
well originally placed in the pilot area?

A I could give you an accumulative figure of that;
Actually, I've ﬁofked with that, but_I'm not sure I can glve you
a very good.figure on‘the peicent feco&ery. . The éccumulative
reéovery fromkthe four ﬁroducing wells in the pilot project as
of Novembér the first was 222,995 barrels of oil.

Q What percedt completely would you say is flooded out
the pilot area at this time?

A wQ_don't know. We are -- that 1s one of the purposes
of the pilot, to determine that, Actually, our gas-oil ratios
are still in a fairly low range, ranging ffom 1,647 to 5,084

cubic feet per barrel. One purpose of the pliol is to determine

how much oil we are going to get, and we are hoping to determine -

that. .
MR, STAMATS: That's all the questions I have,

MR. NUTTER:‘-Any further questions of ¥Mr. Hall?

MR, WHITE: That's all we have,
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EXAMINATION BY MR. NUTTER:

Q Mr. Hall, did I understand you to say correctly you would

gather all the gas from your Federal 'C" Lease, even that portion

of the northwest quarter of Section 5, which is outside the
project area, and gather: that gas in these section wells?

A Yes, sir, ' |

Q All the gas from the Federal "C" Lease would be utilizéd?

A Yes,

Q What is the purpose of this injection procram, Mr. Hall?

& Well, the purpose 1s to maintain oﬁr reservoir presure
and to keep from flaring gas.

Q@ What is the reseryoir'pfeSSure at this present time in
this area? o |

A An average reservoir préséure in 12 West, just a line
. drawn through Townshin 12 West was 1,050 pounds per square inch
~absolute, The original reservoir préséure in that area was
1440 pounds per square inch. ‘

. Q@ There has been a decline of approximately 400 pounds

in the area then?

A Yes.

Q@ What is the bubble point on the 01l in this area?

A I have that right here if I might refer to it, It was
slightly over 1200 pounds, about 1215, I believe,

@ Do ycu think that the injection of gas from -- at a

;umﬁmquLgdLgémmL¢0—2QTOOOT~£»be&&ene-you-said,“uillfhuild_upﬁthe_“____
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reservoir pressures Lo above the bubble point again?

A No, sir, not with the oll bveing withdrawn ftoo.

Q You are withdrawing it at a rapid enough rate you wouldn't

have any rapid buiid’up in your pressure?

A Yes, sir, the pressure would still decline some with
the amount of gas we plén to put in, at least initiélly, although
not as rapidly. N

Q@ Do you think you will enhance the recovery of oil from
the area by the injectlion of gas?

A Yes, sir, I do.

Q@ In what way?

A- By our maintairning higher reservoir pressure than by not .
injecting gﬁs, alloﬁing gas; cil to movefthrouéh the reservoif wifh
increased pressure differential.

Q@ How far awé&‘from this pr&ﬁosed injection well ‘that you
have here today, this "C" ;8,kdo yoﬁ expéét the effect of this
gas injection will be felt? |

A I think that it would take considerable time -for it to
be felv even withinkthe‘range of the closest wélls.-':

Q Is there a ‘well to the éouthwesf of the "C" 189

A No, éir, tﬂere is not a well in-this,afea here (indiuatf
Aing.)»

@ Is there one directly west of the well®

A Yes, sir, that well would be half a mile, T believe,

a _ And there is 2 well fa the northuest?
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A There 1is one to the northwest, one to the northeast‘add
one to the southeést.

Q@ TIs there one‘to the south of the well?

A No, sir, not directly south.

Q Do you belleve that the injection of gas in the "¢" 18 -
would ever be felt in a well mbre than one location removed from
the "C" 182

A - I wouldn't say it would never be felt, no, sir.

Q Is it likely that the injection of gaskin the '"c" 18
would have effect on a well more than one location away?

A No, sir, other than 1t would increése therreserQOir“
pressure, but I don't believe we wouid'havé chaneling, 1if that»
is what you meant.

Q What 1s your ultimate gas injection pattern that you‘hgve
for this projeci, Mr. Hall? You proposé'to inject gas in more |
than one well ultimately, don't you?

A Possibly so. We have no pattern at this time; for the-
present  "C" 18 is thé only injection wéli we;havenélanned dr
proposed. |

Q Well, you've requested administrative approval for
converting other wells fo gas injection wells, though?

A To be able to, yes, sir, after notifyiﬁg the offset
operaths.

Q Mr. Hall, do you feel that the pilot LPG project up there

in the c¢rossroads of the townshins has been a success?

Loloa
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A Yes, sir{

~ @ By what pe@?ent has 1t increased the recovery over the

that is over -- we

that. I certainiy
the injection of d
Q Why don't

to inject gas into

Carson Unit are acf

that line and the

norrmal primary recoJéry you would anticipate in this pool?

A T don't havs the actual figures at my command. I know
Q Of the original oil in place?
A Of the oiigingl 0il in place. Now, I don't -- we have

technical personhel

Q How muchfof the success of the pilot project would you

‘say 1is due to the'ibjection of the LPG and how much is due to

A We believei that the LPG greatly assists the recovery of

the, in the Bisti-Lower (allup field.

A At this tilme I understand that Sunray Mid-Continent

is not economicallyj, does not consider it economically feasible

could have a unitiged operation.

MR, I.OAR: fCould I interrupt and make a statement?
MR, NUTTER: Yes, sir.
MR. LOAR:| Sunray Mid-Continent and the other operators

west of Carson Unif

T definitely fcel it has becen a SUCCESS.

Have recovered over 950%.

'that have gone into close calculations on -

haven't.

3

r gas?

you put LPG in this well, the "¢" 18, then?

lour own leases until such time 4as possibly we

or west of the Shell acreage offsetting the

pitias =1 )

jively negotiating a unit to bve formed between

Cownship line between Ranges 12 West and 13 West
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The operators have reached agreement on the participation
formuia to be‘used in this unit and contracts are being prepared,
and, at that time, it is anticipated tbatAthe operators will come
to the Commission with a request to inject LPG and dry gas into su
a unit,. |

Our purpose in requesting this applicatlon is to prevent
the flaring of gas and to do what we can tow§;dmmaintaining
pressure in this portion of the field pending unitization in this
area.

| We have requested additiqnal wells in'cése,the gas produgtiq
from this area becomes more than would be engineeringly feaéible
to put into "C" 18. We believe that if the Commission approves
thisiréquést, it will be approving the princiﬁle of gas injection
for such a purpose, and we safeguard the offset §perators object-~
1ng,_ha§1ng a chance to object. No detriment will be occasione& .
to the reservoir or the offset operators.

o (By Mr. Nubter) Ir. Hall, do you believe that the
"ultimate project for this fiéld,nbeing the injectimof LPG and
dry gas, as Mr. Ioar stated, is the desired aim of the operators;
~do ycu think this ultimate projest will be harmed in any way by
the injection of gas in the "C" 18 at this bime?

A No, sir, I don't. I know that the “C" 18 is not one of .
the wells which Sunray Mid—Contiﬁent proposes to present in theilr
plans of unitized operations to présent to the other operators,

We don't believe 1t would pe a good well to inject LPG into.

ch
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Q Mr. Hall, go through those figures again on the amount
of gas you have available and how much is used for the various
purposes,

A Yes, sir. In October, the average daiiy gas -oroduction
was one, was approximately one andAbne half million cubic feet
of gas; approximately 650,000 cubic feet of gas is being produced
by "C" 1 and "C" 2, which is being reinjected into the pilot
project into Bisti nGI" Number One. Ve estimate it will take
approximately a million, I mean 10930QO cubic fget of gas to
operatefour pumping equﬁpment; our heatef treaters and’our

compressor station, That would leave, T believe, 650 -- 750 MCF

- to inject in the "C" 18 at the present time.

Q ‘The oneé and a half million feet per day produced in

October was from the entire "C" 18 Lease, is that correct?

A Yes, sir, which included our pilot project.

Q Mr, Hall, I beliieve you stated that you felt there
would be no chaneling of gas by thekinjecfioh of gas'into this
well. Havé all the wells 1n the four wéll project reacted the
same?

A No, sir.

Q@ Has there-been a variation in the GOR of those wells?

A Yes, sir, |
Would that indicate any chaneling up in that area?

4 It would indicate some degree, yes, sir. There has been

no drastic chaneling. I think I stated the range of gas-oil ratio

&
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was from 1,6&? Lo S,OGH-;ﬁbiémfégiwﬁéfAbarrel:

Actually, gas in licelf ls not the test means to sweep the
floor space from the rcsefvoir. That is one reason we used LPG
in the pilot project, and wé will have breakthroughs. One "C"
pilot is fairly well depleted,. ‘'There has been cbnsiderable oil
. produced from the pilot.

Q Excegting the "C" 1 and "C" 2, Wwhich are the two wells
on this leaée‘in the pilot area, what is the range of GOR on
the Federal "C' Lease?:

A They are ;ow; I don't believe I have the last gas-oil
ratio.»sﬁ¥§ey. I havé Some fests on the lease. There is one
for 467. I would say 1500 would be the approximately upper most
range. |

Q ' GOR range from 400 to 1‘500 on the rest of the lease?

A Yes, sir. |

@ Mr. Hall, How much allowable would you transfer from a

well if the well were shut in for observation or to increase the
efficiency of the project or to convert it to an injection well?
A We feel like we should transfer the top allowable if the

well was so capable of making that top allowable.

Q

/4

Supposihg the well were not capable of making top allowal
A We feel like the capaclty of the well should be trans-
ferred, | ‘
Q On the basis of a test or on the basis of previous 90

days' production?
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A 0w The basis of Uhe tost.
Q VYhat length of test would you proposc?
A We believe that the wells should be tested in accordance
with the instructions on the Gas-011 Ratio Form C-110., I belileve
they provide for a well to pe produced normally'oQér’a 24 -hour
period before the well is tested, and testedifor a 2l-nour period.
We believe that also the other operators should be notified
as to the date of that test.

O What isthe necessity, Mr. Hall, for ‘the net GOR rule
jdu propose?
A We do not beiieye an operator can afford to convert

wells to injection wells or to shut in wells unless the allowable

_ of those wells is transferred to other wells.

QA That's your explanatiéh'for'transfér ol allowable, but
what is your explanation. for net GOR?

£ Net GOR would conserve gas and belng aliowéayto shut
wells in that ﬁad high GORs you would conserve gas. Also, in
being able to have a net GORAyou can inject that gas:and malntain
a fair share of 0il rates and replace the gas going ihto the
reserQoir when a well would nave a high gaseéil ratio.

Q You gave a hypothetical 3,000 to one on a well that
produced 300,000 cubic feet per day? |

| A Yes, sir.
8 You said 1f 200,000 of this gas is reinjected, how much

would you now, how much of that gas in an individual well was
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being injected?

L We would have to proportion that to the wells on the
lease, Actually, wve intéhd to inject all the gas capable of
injectlon, excéét what is used on the lease for leasc use or
compressofifuel.

0 What is your "GT" Number One presently’ iking in MCF per
day? |

A Approximately a million»s;x hundred thousand, T believe,
Well, during the month of October, 43,931,000 cublc feet of gaé
were injected into it; a million and a half, I believe.

Q Do youithink this "G" 18 will be capable of taking a3 -
much gas as the 'GI" One? _

A No, sir, I do not at the pressuré that is going on "GI"
One. It does not have as good bermeability, although éur-”GI“
Number One was not fracked and “C"‘18 wasvfracked. We 'still do
not believe it is as capable as "GI" One.

Q

v

Is the rate of gas production in this area 1ncreasiﬁg
at the present time, Mr, Hall?
A Yes, sir, it is increasing. Not.-- it is very gradual.

We expect it to be a gradual increaée.

MR. NUTTER: Any other questions of Mr, Hall®?

MR. CHRISTY: S. B. Christy, of Hervey, Dow & Hinkle,
representing Humble 011 Company.
MR. NUYTER: Mr. Christy.

EXAMINATION BY MR, CHRISTY:
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Q _ boes the project encompass the entlre lease?
A No, 1t does not,
Q When you spoke of the net GOR formula, do you propose
that for each of tﬁe%%glls in the project or for the entire lease?
& Only the proiect‘area.
@ Do you have such a rule you have preééred written out;
the type of rule you propose on this net GOR?
| A No, sir.
Q@ It doesn't seem to be encompassed hereon in the applica-

tion in any particular laﬁguage. Do you happen to have that?

A No.

Q You have no particular language?

& No, A

Q@ One other question.on. ydur transfer of allowables. Do
you propose any limit to that? For example, no one well to receive
|more than three allowables, or is it unlimited?
A Well, we hadn't planned to do that, no, sir; but the
way we have stated it is there wiil be no limit, although the
loffset operators would be-able to object to that.
- Q Now, Sir, again, can you visage any situation there 1ﬁ
which you would be transferring say more than three-allowable to
any one well?
A No, sir,
Q You can't?

4 I don't believe that we would transfer a full allowable

30
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rom —-- the top allowable -- rom one well to just one other well.

MR, CHRISTY: Thank you,
MR, RNUTTER: Nr, White,
| REDIRECT EXAMINATION
BY MR. WHITE:

Q Mr. Hall, you saild that you found some chaneling in your
pilot area. Is the degree of this chaneling greater than what you
Tanticipated?

A No, sir, I would rather say rather than'chaneling'it{s
tmore of a depletioh rather than chaneling.
" MR. WHITE: That's all. . -

MR, NUTTER: &ny questions from Mr. Hall? If not, he
may be excuseq.
| ” (witness egcuséd;)

MR. NUTTER: Does anyone else héve anything furthér
| they wish to offer in case 15597

MR. KELLAHIN: Jason Kellahin representing Phillips
Petroleum Company . Phillipé Petroleum Cdmpahy is the operator
of properties in this pool, including properties which directly

offset the proposed prpject'area as 1is shown by Appiicant's

Exhibit Three. phillips is in general support of the_appiication

and particularly with the provisions which have been suggested
as to administrative approval after notice and opportunity to
protest has been given to offset operators in regard to the

transfer of allowables, conversion of wells from producing wells

31e
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to injection wells and the procedure for testing wells prior to

Phillips is in support of the apnlication,

MR. NUTTER: Did you wish the Phillips telegram to be

read in the record?

However, I'11 present the telegram to the Commission.

will take the case under advisement,

—— -
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MR, KELLAHIN: I belleve it is covered in my statement.

MR. NUTTER: Anything further in Case 1559? If not, we
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Supigay M- CoNmnsNa O, COMPANY

O BOK 2039

Tussa 2, Oxusnoms,

K € FOSS. VICE PrESIDENT i : €. 4. KERWIN, SUPERINTENDENT

PRODUCTION OIVISICN

A W. GRIFFITH, ASST. TO THE VICE PRESIOENT

L G. RONGERS. GENERAL MANAGER

M. S PATTON, JR. MANAGER GAS DIVISION
ENGINEERING DIVISION PRODUCTION DEPARTMENT
2 H. DOUMA, MANAGER
July 2, 1957 JOINT OPERATIONS DIVISION

New Mexico 0il Conservation Commission
125 Mabry Hall, Capitol Building
Santa Fe, New Mexico

Attention: Mr. W. W. Mankin

Re: Case No. 1280 - Application.
of Sunrey Mid-Continent 0Oil Company
for an Order Authorizing a Pilot
Secondary Recovery Project Bisti-
Lower Gallup Oil Pool San Juau Co.,
New Mexico

Gentlemen:

Attached are three copies of Exhibit A which is a plat showing the
pilot area involved in the subject application.

This application was filed with the Commission on June 26 1957 by
Mr. L. C. Whlte, Attorney of Santsa Fe,

Very truly yours,

SUNRAY MID-CONTINENT OIL COMPANY

Burns H. Errebo

BHE:at
" Attachment

cc: Mr, L. C. White, Attorney
P. 0. Box 787
Santa Fe, New Mexico

)
) C-%X SLMRAY Ot COMPANY 1S A WHOLLY-OWNED REFINING & MARKETING SUBSIDIARY




OIL CONSERVATION COMMISSION
. 0. BOX 871
SANTA FE, NEW MEXICO‘;

poOo Box 871
fanta Fe, o lexice
January 7, 1959

ire Lo Co White
Gilbert, White & Gilbert

i Po{)o Box 787

Santa Pe, New Mexico
Dear Mr. lihite:
Enclosed herewith please find Order Ho. R—1315, entered by the

Commission in Case No. 1559 December 31, 1958.

You will note that the order authorizes Sunray ¥id-Continent
0il Company to institute a gas injection vrojset in the Bisti-Lower
Gallup 04l Pool 2nd to convert a producing oil well ‘to gas injection,
effective immediately. You will also note that the:order defines a
project area for the gas injection project a2nd promulgates specinl rules
for the operation of said project, effective February 1, 1959.

) We are also enclosing a copy of the Gas Injection Project
Operatorts Monthly Report, required to be filed monthly under the terms
of the subjsct order. A supply of these forms ill be available for your
use within 2 few days. - : 1i

The above report is to be filed each month: within three days after
the normal unit allowable for Northwest Hew Mexico has been established.
Its purpose is primarily to ascertain the amount of allo“able which is to

 be assigned each well in the project area during the!following month based

on the oroject's performance during the preceding month. For example, the
revort which is filed in Pebruary will be to assign th~ allowable for Mareh
and will contain production data for January. :

It will be necessary to take gas-oil ratio ‘tests on each oroducing
well in the project each month with the results of said tests included in the
data submitted on the monthly report., The gas-oil ratios need not be filed
on the regular gas-oil ratio test report (Form €-118) except during the
normal testing period prescribed by the Comnission for the Bisti Pool. No
tests will e required on wells which ars shut-in or have been converted to
gas injection,




Mr. L. Co White
Sunta Fe, New Mexico January 7, 1959

Inssmuch as the monthly report embodies substantially all of the
data normally reported on Form €-120 for injection projects, this latter
form will not be required. You are, therefors, exempt from that portion
of Kule 704 which pertains to Form C-120.. /

Very truly youre,

A, L. Portcﬂl‘, Jre
Gegretnry - Director

ALP/DSN1bp
Enels.

CC-tnery Arnold, OCC, Aztec

=22




- BEFCRE THE OIL CONSERVATION COMMISSION OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATICN OF SUNRAY
MID-CONTINENT OIL COMPANY FOR AN ORDER

AUTHORIZING A GAS INJECTION PROJICT IN THE o
BISTI-LOWER GALLUP OIL POOL IN 8AN JUAN CASE N0./557.
COUNTY, NEW MEXICO, PURSUANT TO RULE 70l OF i
THE, COMMISSION'S RULES AND REGULATIONS, AND

FOR AN ORDER ESTABLISHING RULES AND REGULATIONS

IN THE AREA OF SAID PROJECT.

3 i
v &

APPLICATION O
[91]

TO THE HONORABLE OIL CONSERVATION COMMISSION OF THE STATE OF NEW MEXICO: <

COMES NOW the Applicant, Sunray Mid-Contineat Oil Company, and respectfully
alleges and states as follows: -

1. That it is the owmer and operator of leases and wells within the limits
of the Bisti-Lower Gallup 0il Pool. San Juan County, New Mexico.

2. That it is desired to inject gas, pursuant to Rule 70l of the Commissicn's
Rules and Regulations, into the Bisti-Lower Gellup 0il Pool underlying the following
described acreage: ’ '

The South Half (8/2) of Section 31,-Township 26
North, Range 12 West, except the Southwest
Quarter of the Southwest Quarter (SW/4% SW/k) -
of said Section 31, N.M.,P.M,

All of Section 6, Township 25 North, Range 12

- West, except the Northwest Quarter of the North-
west Quarter (NW/4 NW/hk) of said Section 6,
N.M,P.M,

The Northwest Quarter (NW/k) and the fast Half
(E/2) of Section T, Township 25 North, Range 12
West, H.M.P.M,

All in San Juan County, New Mexico.

- 3. That the wells in the Bisti-Lower Gallup 0il Pool are produced from the
lower Gallup 0il Sand which is found at the approximate depth of 4829 feet in Sunray
Mid-Continent 0il Company's Federal "C" Well No. 1 located in the Northwest Quarter of
the Northwest Quarter (NW/k NW/4) of Section 6, Township 25 North, Range 12 West, N.M.P.M.,
San Juan County, New Mexico,

b, That it is proposed to inject gas into Sunray Mid-Continent Oil Company's
Federal "C" Well No. 18, located in the Southwest Quarter of the Northeast Quarter (SW/h
NE/4) of Section 7, Township 25 North, Range 12 West, N.M.P.M., San Juan County, New
Mexico. .

S« That casing has been set and cemented in the proposed injection well as
follows:

(a) Sunray's Federal "C" No, 18:

8-5/8" casing set at 352' with 225 sacks of cement,
5-1/2" casing set at 4989' with 200 sacks of cement,

(b) The casing in the injection well will te tested
in accordance with such rules and methods hereto-
fore approved by the Commission or as may be
prescribed by it prior to use as an injection
vell,




>.\/€‘

BY\;

- 6, That it is estimated that between 900,000 and 1,900,000 cubic feet of
gas per duy will be injected into the injection well, however, at-a later date it is
estimated that the volume of gas injected may increase; that the gss will consist of
produced casinghead gas from the Lower Gallup Oil Formation with needed make-up gas o
be purchased from outside wources. )

T. That the Copmission by its Order No., R-1027 dated August 7, 1957, has
héretofore grarnted to Sunray Mid-Coatinent 0il Company permission to inject liquefied
petroleum ges followed by gas into the Bisti-Lower Gellup 0il Pool for the purposes of
“secondary recovery. :

8. That attached hereto, marked Exhibit "A", and made a part hereof ty this
reference, is a plat showing the location of the proposed intake well; the location of
all oil and gas wells, including drilling wells and dry holes, and the names of lessees
within one-half mile of the proposed intske well; and the name of each offset operator.

9. That the operator of this project is Sunray Mid-Continent 0il Company,
P. 0. Box 2039, ‘Tulsa 2, Oklahoma,

10, in-the ‘interest of couservation, the prevention of waste, and to
effectively a.nd efficient],v operate the gas injection project, it is recpmended
' the Commission that rules and regulations be adopted to accomplish the following in
portion of the Bisti«Lower Gallup 0il Pool as described above:

(1). The conversion of producing wells to injection wells upon
k approval of the Secreta.ry-Director “of the Coumission,

k 4’:”9(2) ‘The transfer of the allowables from injection wells to producing
s wells within the project area.
._f 4
/f ¢ _{(3). The transfer of allowable from wells which have been shut-in for ob-
s /‘K/ ; ~  ‘servation or to increase the efficiency of the project to producing
g wells within the project area.,

(Lf‘ﬂg{‘i" (). The cperation of wells on a net ga.l-oil ratio basis giving allowance” .
Ly ! for gas injectede~ /A75{ ‘o e gure oo PAed éh/ sitermnd B Megen Y
oo ¢ ’ ¢ crrtta st Ao h ey T '\ .

l:;:i'\ (5). Such other rules and regulationl vhich the Commiuion deems to be
RYC o necessary.

v WHEREFORE Applicant prays that this application be set for hearing, that
notice be given as required by law and that upon the evidence adduced at such hearing,
the Commission issue an order granting to Applicant pexmission to inject gas into the
Bisti-Lower Gallup Oil Pool, and an order establishing rules and regulations in that
portion of the Bisti-Lower Gallup 0il Pool, San Juan County, New Mexico, described
in this application, as more fully set out in this application.

Dated this /¢ day of November, 1958.
SUNRAY MID-CONTINENT OIL COMPANY

F; * - - r/b B
;[ By u), {'_Q,La\/} N
Al William R, Loar, Attorney
AR SO Tulsa 2, Oklahoma

{),r" o ; b E i .
e Y : o L, U, White, Attorney

o S P, 0., Box 787
N Santa Fe, New Mexico

\'

Y Y
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- BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSBERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 15889
Ordeér No, R-1315

APPLICATION OF SUNRAY MID-CONTINENT
OIL COMPANY FOR AN ORDER AUTHORIZING
A GAS INJECTION PROJECT IN THE BISTI-
LOWER GALLUP OIL POOL IN SAN JUAN
COUNTY, NEW MEXICO, AND FOR THE
PROMULGATION OF SPECIAL RULES AND
REGULATIONS GOVERNING SAID PROJECT,

ORDER OF THE COMMISEION

BY THE COMMISSION:

This cause came on For hearing at 9 o'clock a.m. onm . :
December 10, 1958, at Santa Fe, New Mexico, before Daniel §. Nutter,
Examiner duly appointod by the 0il Conservation Commission of New
Moxico, hereinafter referred to as the "Commission," in accordance
with Rule 1214 ox thc Cbamilnion Rules and Regulatiomns.

‘NOW, on this day of December, 1858, the Commission,
a quorum being present, ving considered the application, the
evidence adduced and the recommendations of the Examiner, Daniel
S. Nutter, and being fully advised in the premiges,

FINDS:

(1) That due public notice having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof.

~ (2) That the appiicant, Sunray Mid-Contiment Oil Company,
is the operator of the Federal 'C" Lease in the Bisti-Lower Gallup
‘011 Pool imcluding the following-described acreage:

- TOWNSHIP 25 NORTH, RANGE 12 WEST, NMPM

Section 6: , ; and the 5/2
Section 7: N/2 and the SE/4

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM
Section 317 N/T Sﬁ?l, SE/4 SW/¥ and the SE/¢

all in San Juan County, New Mexico.
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(3) That specinl rules and regulations governing the
operation of the above-desicribed gas injection project on
applicants Federal 'C" lease b& and the same are hereby
promulgated ac follows, effective February 1, 1959:

SPECIAL RULES AND REGULATIORS FOR THE
SUNRAY MID-CONTINENT OIL COMPANY FEDERAL "C" GAS
INJECTION PROJECT

RULE 1. The project area of the Suaray Nid-Continent 0il Company
Federal '"C" Gas Injectiom Project, hereinafter referred to as the
"Project, " shall comprise that area described as follows:

TOWNSHIP 25 NORTH, RANGE 12 VWEST, NMPM
Fection 6: NE/4 !W?Z, 872 KW/4,

NE/4, and S/2 . . .
Section 7V: N/2 and SE/¢ :

TOWNSHIP 26 NORTH, RANGE 12 VWEST, NMPM

Section 31: N/2 Sﬁ73, RE/4 BSW/Z, and BSE/4

RULE 2. The allowable for the Project shall be the sum of the
allowables of the several wells within the project area, including
those wells which are shut-~in or are used as gas injection vells.

- RULE 3. Allowables for gas injection wells may be tramsferred to.
producing wells within the project area, as may the allowables

for producing wells which, in the interest of more efficient
operation of the Project, are shut-im or curtailed because of high
gas-oil ratio or shut-~-in for pressure regulatiom, control of
pattern or sweep efficiencies, to obaserve changes in pressures or
changes in characteristics of reservoir liquids, or progress of
sveep. ' ,

RULE 4. The project allowable may be produced from any well or

" wells in the project area in any proportion, subject to the
limitations set forth in Rule 8, provided that the rate of
production is consistent with the efficlent operation of the
Project and providoed further that no well shall produce in excess
of two times the top unit allowable for the Bisti-lower Gallup
0il Pool, or 200 barvels pexr day, whichever 1s greater.

RULE 5. The allowable assigned to any gas injection well, which
allowable is to be transferred to any weli or wells in the project
area for production, shall in no event exceed the producing
capacity of the well prior to conversion to gas injection, as
deternined by the testing procedure prescribed by Rule 7.
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Conversion of producing wells to gas injection, or the drilling
of sdditional wells for gas lnjection, shall be done only after
approval of samc by the Secretary-Director of the Commission.

To obtain such approval, the Project operator shall file proper
application with the CDmmission which application s8hall include
the following' .

(1) A plat showing locatioh of proposed
injection well, all welis within the
project area and offset operators,
locating their otf—setting vells to
the project area.

(2) A schematic drawing of the proposed
injection well which fully describes
" the casing, tubing, perforated interval,
and depths and showing that injection
of gas will be confined into the Bisti-
Lower Gallup fornation.

(3) A letter stating that all interested
parties, including offpet operators to
the project area have been furnished a
complete copy of the application and the
date of the notification.

The Secretary-Director may approye the proposed gas
injection well if, within 20 days after receiving the application,
no objection to the proposal 1is received. - The Secretary-Director
may grant immediate approval provided waivers of objection are
received from all interested parties.

RULE 6. The allowable assigned to any well whicb is shut-in or

is curtailed in accordance with the provisions of Rule 3, vhich
allowable 18 to be transferred to any well or wells in the project
area for production, shall in no event exceed the producing

" capacity of the well prior to such shut-in or curtailment as
deternined by the testing procedure prescribed by Rule 7.

RULE 7. The allowable assigned to any Well which is used for the
purpose of gus injection, or which is sLut ~in or curtailed in
accordance with 7ule 3, shall be determined by a 24-hour test at

a stabilized rate of production, which ghall be the finmal 24~hour
period of a 72-hour test throughout which the well shall be
produced in the same manner aud at a constant rate. In no event
shall o well recelve an allowable grveater tham its abillity to
produce, or greater than top unit allowable for the pool multiplied
by the well's acreage factor, whichever is applicable. The project
operator shall notify all oporato;s oixsctting the Project, as
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well as tbhe Commission, of the exact time such tests are to be
conducted. Tests nay be witnessed by representatives of the
offmetting operators and the Commission, if they so desire.

RULE 8. No well in the project area shall be assigned any
allowable transferred from aay other wsil or wells in the project
area unless and until said well has been approved by the Com-
misaion a8 a duly authorized '"Transfer Well.' To receive approval
for any such Transfer Well, the Project operator shall file
application with the SGcrotary-Diroctor of the Commission for
permission to transfer allowable to the well, setting forth therein
the well's current allowable and the maximum sllo'ablo which will
be assigned to the well. Copies of the application shall he
provided to all operators owniag acreage offsetting the proration
unit on which the transfer well is located. The Sscretary-Director
mnay designate the well as a Transfer ¥Well subject to the maximum
expected allowable for the well if, within 20 days after receiving
the applicatios, no objection to tho designation is received. The
Secretary-Director may grant immediate designation as a Transfer
Well provided waivers of objoction are received from all such
offset operators.

RULE 9. The allowable assigned to any well imn the Project shall
‘be based upon the ability of the well to produce and shalil be
subject to the limiting gaas-cil ratio (2,000 te 1) for the Bisti-
lLower Gallup 0il Pool, except that any woll or wells within the
project area producing with a gas-oil ratio in excess of 2,000
cubic feet of gas per barrel of 0il may be produced on a ‘hot"
gaB~0il ratio basis, which net gas-o0il ratio shall DHe determimed
by applying credit for daily average gas injected into the Bisti-
lower Gallup Oil Pool within the project area to such high gas-
oil ratio well. The daily adjusted oil allowable for any such
well receiving gas injection credit shall be determined in
accordance with the followiag formula: :

A = TUAXxF, x 2,000

adj =
| Pg ‘o Ig
whevre:
AadJ = the well's daily adjusted allowable
TUA = top unit allowable for pool
¥ = the well's acreage factbr
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p = average daily volume of gas produced by the well
& during the preceding momth, cubic feet .

o
n

the well's allocated share of the daily average
gas injected during the preceding month, cubic feet.

3
]

average daily volume of 0il produced by the well
during the preceding month, barrels

In no event shall the amount of injected gas being
credited to a well be such as to cause the net gas-oil ratio,

: Pt - I‘, to be less than 2,000 cubic reet of gas per barrel of

Io
01l produced.

RULE 10. Each month the project operator shall, withian three
-days after the normal unit allowable for Northwest New Mexiocc

has been established, submit to the Cosmission a Gas Injection
Project Operator's Report, on a form prescribed by the Commission,
outlining thereon the data vequired, and requesting allowables for
each of the several wells in the Project.

RULE 11. The Commission shall, upon review of the report and
after any adjustments deemed nocescary, assign allowables to each
well in the Project for the next succeedirg month in accordance
with these rules.

RULE 12. The Special Rules and Regulations for the operation of
the subject Project shall prevail against the Statewide Rules and
also against the Special Rules and Reguiations for the Bisti-lower
Gallup Oil Pool, if in comflict therewith.

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.

'STATE OF NEW kt:xmo
OIL CONSERVATION COMMISSION

4%%252;’L MECHEM, Chairman
MURRAY E. MD&Z%N Hamber
z,// ’\ / i’:

A. .. PORTER, /Jy.} Member & Secretary
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CASE 1562. (con't)

special rules and regulations be promulgated to govern the above~described
project, which would include among other things conversion of additional
injection wells without notice and hearing, transfer of allowables from

. injection wells, transfer of allowables from wells shut-in for observation

! , purposes or to increase the efficiency of the project, exemption o7 all

© leases connected with the project from gas=-oil ratio limitation provided

gas produced therefrom is reinjected, and such other rules and regulations
the Commission may deem appropriate.

CASE 1563: Application of Caulkins Gil Company for a dual completion. Applicant, in
the above=styled cause, seeks an order authorizing it to dually cémplete
" its Breech "A" Well No. D=204, located in the SE/4 SE/4 of Section 9, Town-
ship 26 North, Range 6 Nest, Rio Arriba County, New Mexicou, in such .a manner
as to permit the production of oil from the South Blanco-=Tocito Qil Pool
and the production of gas from the South Blanco-Dakota Gas Pool through
parallel strings of tubing.

CASE 1564: Application of Great Western ' Drilling Company for appr0val of a unit agree-
ment and a pilot water flood project. Applicant, in the above-styled cause,
seeks an order approvzng its proposed North Central Caprock Queen Unit Agree-
-ment ‘embracing 2,040 acres, more or less, of state and federal lands in
Sections 13, 14, 15, and 24, of Township 13 South, Range 31 East, and Sections
17, 18, and 19, of Township 13 South, Range 32 East, Caprockfoueen Pool,
Chaves and Lea Counties, New Mexico, and for authority to institute a pilot
water flood project in the Queen formation underlying said unit area.

CASE 15653 Appllcat1on of Continental 0il Company for a dual completlon. Applicant,
in the above=styled cause, seeks an order authorizing it to dually complete
its Warren Unit Well No. 9 located in the SW/4 NW/4 of Section 27, Township
20 South, Range 38 East, Lea County, New Mexico; in such a manner as to
permit the production of gas from the Warren-Tubb Gas Pool and oil from the
Warren-Drinkard Qil Pool through parallel strings of tubing.

"CASE 1566: Application of Pan American Petroleum Corporagzon for approval of 3 unit
: agreement. Applicant, in the above-styled cause, seeks an order approving
its East Saunders Unit Agreement embracing approximately 2,320 acres of
state acreage in Township 14 South, Range 34 East, Lea County, New Mexico.

CASE 1567: Application of Olsen Oils, Inc., for a non-standard gas proration unit.
) Applicant, in the above-styled cause, seeks an order establishing a 160-acre

non=standard gas proration unit in the Tubb Gas Pool consisting of. ‘the N/2
NW/4, SN/4 NW/4 and the NW/4 SW/4 of Section 25, Township 22 South, Range
37 East, Lea County, New Mexico; or in the alternative for a compulsory
pooling order pooling a'l interests within the vertical limits of the Tubb
Gas Pool in the NW/4 of said Section 25 as one Tubb Gas Unit and a like
order pooling all interests within the vertical limits of the Tubb Gas Pool
in the SH/4 of said Section 25 as another Tubb Gas Unit.




" DOCKET: EXAMINER HEARING DECEMBER 10, 1958

OIL CONSERVATION COMMISSION 9 a.m., Makry Hall, State Capit ol Santa Fe, New Mexico

The following cases will be heard before Daniel §S. Nutter, Examiner:

CASE 15583 Application of Sunray Mid-Continent 0il Company for permission to commingle
the production f-om two separate oil pools. Applicant, in the above=styled
cause, seeks an order authorizing it to commingle the production from the
Blinebry 0il Pool and Drinkard Pool on its State Land "15" Lease comprising
the §/2 §/2 of Section 16, Township 21 South, Range 37 East, Lea County,

New Mexico. Applicant proposes to meter the prcduct1on from the Blinebry
Gil Pool prior to being commingled and to determine Drinkard Pool production
by subtracting the metered volume on the total gauged production in the

- common tank battery.
- - '\
. i\ CASE .1559: Appllcatlon of Sunray Mid~Continent Gil Company for an order authorizing a _
- secondary recovery project in San Juan County, ‘New Mexico, and for the pro=-

mulgation of special rules and regulations in connectzon with said project.
' Applicant, in the above-styled cause, seeks an order. authorizing it to fh=
B stitute a secondary recovery project in the Bisti-Lower Gallup Gil Pool for
} " the injection of dry gas into the Gallup formation through its Federal "C" - |
~ Well No. 18, located in the SW/4 NE/4 of Section 7, Township 25 North, Range ;
12 West, San Juan County, New Mexico. Applicant further proposes that |
special rules and regulations be promulgated to govern the operation of -the
above-referenced project, which rules would provide among other things for
the conversion of additional injection wells without notice and hearing,
the transfer of allowables from injection wells to producing wells, transfer
creace the effLC1ency of the project, exemptxon of all leases connected with
the project from gas-oil ratio limitation provided gas produced therefrom
is reéinjected, and such other rules and regulatlons the Commission may deem ,
appropriate. ,1

Application of El Paso Natural Gas Company for a dual completion. Applicant,
. in the above-styled cause, seeks an order authorizing it to dually complete

' its Huerfano Unit Well No. 92 (DG) located in the SA/4 NW/4 of Section 7,
Township 26 North, Range 9 WNest, San Juan County, New Mexico, in such a
manner as to permit the production of gas from an undesignated Gallup gas
pool and gas from an undesignated Dakota gas pool.

CASE 1561: Application of Tidewater Oil Company for a dual completion. Applicant, in
, the above-styled cause, seeks an order authorizing it to dually complete
its A. B. Coates "C" Well No. 17, located in the SE/4 NE/4 of Section 24,
Township 25 South, Range 37 East, Lea County, New Mexico, in such a manner
as to permit the production of 0il from the Justis-McKee Pool and oil from
the Justis~Ellenburger Pool through parallel strings of tubing.

CASE 1562: Application of British American Qil Producing Company for permission teo

institute a secondary recovery project in San Juan County, New Mexico, and

for the promulgation of special rules and regulations in connection there-
with. Applicant, in the above~styled cause, seeks an order authorizing it

to institute a secondary recovery project in the Bisti-Lower Gallup 0il Pool
for the injection of dry gas and/or liquefied petroleum gas into the Gallup
formation through four wells located in Sections 27 and 28, Township 26 North,
Range 13 West, San Juan County, New Mexico. Applicant further proposes that
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located in the project e.irea iall or any: part iof its a.l_:wable. j ’Allowa.bleg of in-
s ~ Jection ;us may be trahsferred or retransferred 8o l:ng as such wells continue

to be used for injection. ‘ 9 5 , f ;

i i ; ;
(c‘) Before ‘an a.llowa.'ble may be transferred to any well orf wells, the operator
nst! £ile p. \request for Buéh transfer with the Secreta. ~y’-Di§re¢tj'or. - Such mquést ‘

! lstfcoutain *the folloving' P | , P . ' ;
b : . b ; : o | : ~ o
( l) A plst showing the loca.tion of all wells in the pro,ject area and
| designatihg thereon the’ propo‘sed | well from which the a.lloguable i
~ will be +ransferred and the gell or vells from which the «trans Ferred
: P allova'bleg ‘rill be produced. The! plat snould also show the oflset i
: . ‘ 5; operators‘ a.nrl thelr offsettmg wells to the project area., .

B B

b R T i SRR TS £ A

5 IR (2) A schedule showing the well or wells to! which the allowable is: to
: Lo . i be *mnsferred and the amount of% such tra.nsferred allowable tol be

A . produced by each well ; ;

5 S ol (3) A ’cest of the vell whose a.llowable is requested to be trensferred,
L P " taken within 30 deys of the dste the rehuest is mailed to the |
: Secretarvn Director, reported on the Commission's Form C-'ll6 and
. tested in accordence with the instructions on Form C- 116.] The’
i wall should be produced at iﬁs normal producing rate for at least
- 24 hours prior to beginning the test. ' :

1 v L (l+) A letter ststlng that all offset operators to the project areaf
L ] | have been furnished a copy of the request to transfer allowables
' - and ’che date ‘of this notificaition.

(d~ The Secretary»Director upou receiving &8 request for a.llowable tran.sfer
shall wa4 tv ten days before . granting such allowa'ble transfer. Should the Secreta.ry
Di rector or any offset opera.tor object to such allowable transfer, permission: will
bz gra.nted only after notice ana hearing. :

¢

5 : : (e) Any producing we]“ whose allcweble is transf brrod" under the above oro- ]
; lsioao Uay nav= wo to its top unpenalized sl]owable Lransferred provided that
ffi 1Pnt awouﬁ,s of ges ave injected to remove the gas 011 ratio penalty.

<

Ui




"(b) The Secretaryv-Director upon receiving this request shall wait ten days
before granting permission to convert such well: into an anjection well, Should
the Secretary-Director or any offset operator object to the uge of such well for
injection purposes, permission for such use will be granted only after notice and

and hearing.

_ RULE 2 (a): The permitted gas o0il ratio for all wells shall be two thousand
(20u05 cubic feet of gas per barrel of oil produced. Any well producing with a
gas oil retioc in excess of two thousand (2000) cubic feet of gas per barrel of
oil produced shall be allowed to produce daily only that volume of gas obtained
by multiplying its daily oil allowable as determined by the applicable rules of
the Commission by two thousand (2000) provided that an operstor may produce an
0il well under a net gas oil ratio, The net ges 0il ratio as used herein shall
be determined by subtracting from the total volume of gas produced from said
well during any interval prescribed by the Commission that volume of gas that
was during the same interval injected into the producing reservoir and by dividing
the net volume of gas thus remaining by the oil produced during the same interval.
If during any interval the said well has a net gas o0il ratio in excess of two
thousand (2000) cubic feet of gas per barrel of oil produced, its daily oil
allowable shall be determined and assigned by multiplying by two thousand (2000)
that o0il alloweble which said well would be assigned under the Commission's rules
were its net ratio two thousand (2000) cubic feet of gas per barrel of oil, or
less, and Dy dividing the product thus obtained by the uet gas oil ratio of said
well as determined as hereinabove set out.

(b) Each operator injecting gas shall submit to the Comuigssion on or before -
the 25th of each month, a tabulation showing the following for the preceding month:

(1) The total gas produced from said well.

(2) The total oil produced from seid well,

(3) 'The smount of such total volume of gas produced from said well that
was during the month returned to the reservoir from which it was
produced or utilized for plant fuel and shrinkage,

(1) The amount of such total volume of gas produced from said well that

was during the month not returned to the reservoir from which it
was produced or utilized for plant fuel and shrinkage,

(5) The net gas oil ratio of said well.
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(SUBMIT IN TRIPLICATE)
UNITED STATES

/ F Affdsd// | DEPARTMENT OF THE INTERIOR ™~ e
N/ o157 i = | GEOLOGICAL SURVEY RECEIVED
FYCRTTE _HA_.'AA i buniad 1

- 2 01958
SUNDRY NOTICES AND REPORTS ON WELLS -OLOGIUAL SURVEY

i mummm RO TR FUSSEQUENT REPORT OF WATER -m-cn ''''''' '..‘,' ............ "W MEXICO
mummmm .................. SN S SUSIEQUENTY NEFORT OF BHOOTING OR ACIDIDING . ... ........ . .....
NOTICE OF INYENTION TO TEST WATER surTorr_ ..o ... ... SUSSEQUENT REPOC 7 OF ALTERING CASING UV S,
m"wmmﬂmm ......... el UBEEQUENT REFORT OF RE-DRILLING OR REPAIX. . .. .
m"mnm”m ........................ SUBSEQUENT AEFORT OF ARBANDONMENT -
& NOYICE OF INTENTION TO PALL ON ALTER CASING.. SUPPLEMIENTARY WELL MISTORY ... o it iciae ceerssmns]ennes
NCTICK OF INTENTION TO ABANDON WaLL. ... ...l . S ST UTRTRTN ES
e .. Other e eeabeca
(mnmwmmmmumt NOTICE, OR OTHER DATA)
..................... Kovember 18, .. . .., 1958
.M. Poderal ogr
WellNo.. 18 ..loaudlm . from. Ulme.nd 1990, from[u] line of sec. ...7...

II‘,/J, 'ﬁ“hzm"'lnm e - = AN WP
Jil&i% Y N — .. New Maxigo .. ...

Thele\rnmofthedemckﬂoornbovemlewlu A2A0_ fr.

, DETAILS OF‘WORK
{Beete of and d.chu.sh-::.-au.na-u*.u*am“.m-*uﬂ“

snd all cther lmpartens prepesed

¥e propose to take this well off produstion aad convert 1t to = gas injection
well, Injestion will be into prepent prodwetiim perierations 4L850~96', 4910-16',
A922-30', 4BA2-587, This well's tLLauuhlc will be transferred to other weils on

this hm.
{BEFORE EXAMINER NUTTER
ol C?Jﬁ;" o CO"",;, SION SUNRAY MID-CONTIRENT OIL COMPANY
EXHIBIT NO i R
gf;’\g‘* - P EXHIGT NO. 7~ CASE NO. /557
POl A e S
| waderstond that this plan of werk muet sive approval in writing by the Gesdegleal Susvey balere eporath may be |
Company ._.Sunray Nid-Contirent. 0L Corpany. ... ... et ee e ee e e n e n e e ran e
Address .. BOX 128 / '
A
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Ea.t TICTION DATKX
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SUNRAY. MID-CONTINENT OIL COMPANY-FEDERAL "C" LEASE CAON X Ghon AU
s ] quz,\ﬂgm,na,ﬁjﬁuz noaimm_Oz e e B ISTY (DOWER GALLUP Y OTL POOL
rx&,..mbw..zb. ‘ \Hﬂs SAN JUAN COURTY, NEW MEXICO
cen ST .
. teBYT S Pugder of .__._._. h I ‘ Avg-Dafly  Kvg = DRIy
& Wells . . ... .04l Prod. CUm o QL e G B P POy i v G- GG 04 T~ Pro@ s~ Gag Pred. "
Month Produced . . Prod.-Bbls. Prod. MCF - _Bobls/Day MCF /Day
1956 - _
Apr. 1 542 5h2 mn 271 Sh 27 z
My 3 2,751 3,293 2,315 2,586 87 75 g62
June 6 m 166 11,459 3, ﬁ& 6,331 272 125 460
Jaly 11 uﬁsu 28,932 m 468 12,799 564 209 371
Aug. 15 17,796 46,728 m.m,mw 19,460 574 215 375
Sept. 9 12,618 59,346 5,361 2h, 821 b2l 179 h2sg
Oct. 8 1k4,6u8 73,994 5,581 30,402 473 180 381
Nov. 8 m 502 82 pmm 3,592 33,994 283 120 Lok
Dec. 8 7,992 mo._&m 2,881 um 875 258 93 360
1357
Jan. 8 9,212 99,700 4,392 41,267 297 142 478
Feb. 7 19,863 119,563 9,333 50,600 - 709 333 L0
Mar. 10 26,662 146,225 12,534 63,034 860 Loy 466
Apr. 10 20,029 ... 166,254 9,633 72,667 668 321 481"
May 6 9,655 175,908 3,860 16,527 311 125 402
Juoe 6 10,270, 186,178 .. 3,964 80,591 3k2 132 386
July 6 8. ,701 194,879 3,359 83,850 281 108 384
Aug. 2 u.mmp _ 198,400 1,359 85,209 114 A 386
Sept.- b 3,313 201,713 1,775 86,984 110 59 536
Oct. 7 12,220 213,933 5,849 92,833 394 189 480
Nov. 3 8,512 Amomsﬁa - 4,480 97,313 284 149 525
Dec. T 11,025 /233,470 5,669 102,982 . 356 183 S14
1958
Jan. 18 14,231 247,681 8,035 111,017 Lsg 259 566
Feb. 19 12,921 mmo 602 - Pmm.w 120,680 W61 345 748
Mar. 19 17,060 mj.mmm 13,837 134,517 550 TS 811
Apr. 19 20,349 298,011 23,45k 157,971 678 782 1153
May 19. 59,125, .um,?uwm : 5%8. 199,672 1907 1345 705
June 19 - 55,382 k12,518 38,925 238,597 1846 1298 703
July 20 mm.;wm 475,017 48,460 287,057 2016 1563 775
Aug. 21 59,065 534,082 s, _&o . 332,543 1905 1467 770
Sept. 21 56,632 590, 71k 45,217 377,760 1888 1507 798
Oct. 22 62,190 652,904 k7,013 Y2k, 773 2006 1517 756




