s,

EFCRE THE THDUSTRIAL COMITSSIO.

i

COF THE STATE OF NORTH DAKOTA -
IN THE MATTER OF THE HEARING CALLED CASE W0, 210
Ol THE MOTION OF THE INDUST CEDEE N0, 229

COMMISSICH OF NCRTH DAKOTA TO CONSIDER
THE TEMPORARY SPACTHG PATTERN FOR THE
DEVELOPMENT OF THE D"CKZETSOI\,-EEALH POCL
IN STARK COUNTY, HORTH DAXOTA, AND PRE-
SCRIBE SUCH SPECIAL FIEID FUIES AS MAY BE
NECESSARY .

TEMPORARY OBEDER OF THE CCIIISSION

BY THE CCHMMISSICH:

. Pursuant to legal nobtice this cause came on for hearing at 9:30 a.m. on April -
15, 1958, at Bismarck, North Dakota, before the Industrial Commission of Morth I)akota,
here_.naft.er referred to as the '{.3o:cm“l;'.ss::.cm.t

NOW, on this 2. 3 day of April, 1058 s the Gcr.fmm.ssa.on, a quorum being present,
having considered the testimony adduced and the exhibits received at said heam:mf and
being fully advised in the premises,

FODS:

(1) That due public notice having been given as required by law the Commission
has jurisdicti ion of this cause and the subject matt ter *hereof.

(2) That geoclogical and engineering evidence, presented to the Commission,
bearing on the matter of well spacing indicates that the Dickinsonefeath Pool, as
classified and defined by this temporary order should, for a period not to exceed
eighteen (18) months from date of this order, be developed on a pattern of one well
to 160 acres in ordert o drain efficiently the recoverable oil from said pool, assure
orderly and unifom development, avoid the drilling of umnecessary wells, and prevent
waste in a mamner to protect correlative rights.

(3)' ‘That a temporary 160 acre spacing in the Heath Pool in this field will
result in the efficient and economical development of the field as a thole and wll
operate so as to prevent waste and provide maximum ultimate recovery, will avoid the
drilling of unnecessary wells and will protect correlative rights,

(i) That certain special £ield rules are necessary to prevent waste and protect
againgt the pollution of surface waters.

IT IS THEREFORE OFDERED:

(1) The DickinsoneHeath Fool di scovered by the Atlantic Refmmg Gonmany'
Kadrmas #1 well, located in the HE SE Section 31, Township 140 N., Range 96 W, is
hereby clagssified and defined as that common source of supply of oil found below the
bottom of the linnelusa and above the Obter formations in and under the following
described tracts o:E‘ land :m Stark Gau.nty, North Dakota to wit:

Township 140 Horth, Range 96 West, Sth P
ETT of sections 31 and 32, and the S72 of Sections 29 and 30,

Township 139 Horth, Range 96, 5th FM
The 1/2 of Sections 5 and G.
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“together with those addit” mal-aqiarter sectlions sor goverr” 1bal lots earresponding

thereto, as may. be.proven ~ALoductive- by wells drilled-as-deseet offsets-to- wells - -
ineluded-in the limits as set forth above, provided further that such extensions of

the pool boundaries shall include only sufficient acreage to form a spacing wnit for
such wells.

(2) Thet effective this date 160 acres per well is established as the temporery
spacing for t ke development of the Dickinson-Heath Podl.

(3) That all wells drilled in the Dickinsme-Heath Pool shall be located approxs-
imstely in the center of the northeast quarter-quarter sections (or governmental lots
corresponding thereto).

(i) That spacing units consist of any quarter section (or governmental lots
correspending thereto) containing not less than 140 acres as determined by, or in accord-
ance with, govermmental survey.

(5} That no well shall be drilled or produced in said pocl except in conformity
with the spacing pattern set forth above without special order of the Comrission after
due notice a.nd hearinge

(6) That the following special field rules be, and the same arve hereby enacted,
and shall apply to the subseguent drilling and cperation of wells in the Diclcinson
Heath Poole

(a) That the casing program of all wells drilled hereafter in said pool
shall include at least two strings of pipe set in accordance with the follow-
ing progrome

{i) The sufface string shall consist of new or reconditiocned pipe that has
been previously tested to one thousand pounds (100C) per square inch. The casing
shall be set and cemented at a point not higher than six hundred (600) feet below
the surface of the ground. Cementing shall be by the pump and plug method; and
sufficient cement shall be used to f£ill the amnular space back of the pipe, to
the surface of the ground, or the bobtom of the cellar, Cement shall be allowed
to stand a minimm of twélve (12) hours before drilling the plug or institubing
tests.

- (ii) The producing, or oil string, shall consist of new or reconditioned pipe
that has been previcusly tested to three thousand {3000} pounds per square inche
Cementing shall be by the pump and plug method, ard sufficient cement shall be
used to £ill one and onew-half (1 1/2) times the ammular space between the shoe and
the top of the Amsden formation, but not less than 300 sacks of cement shall be
used, and the cement shall be allowed to stand twenty-four (2li) hours before
drilling the plug or initiating tests.

(b) The producing, or oil string, shall be set at least as low as the fop
of the producing formation. The string shall be tested by either lowering the
fluid level or by application of pump pressures. If the test is made by lowering
the fluid level, the well shall be bailed @¥y or at least to a point midway to
the bottom of the string and the top of the cement, behind the string, and shall
be allowed to stand a minimum of two (2) hours. If, after that period, the fluid
level showa a rise equlvalent to it wo -'(2) per eent of the distance beiled the
string shall be repaired so as to exclude waler, Thereafter the casing shall be
again tested in the same manner. If the test 1s made by application of pump
pressure, a pressure of at least fifteen hundred (1500) pounds per square inch
shall be applieds If, at the end of thirty (30) minutes this pressire drops one
hundred and fifty (150) pounds per square inch or more, the string shall be repaired
so as to exclude water. Thereafter the casing shall again be tested in the same '
menner. Further work shall not proceed until a satisfactory test has been obtained.
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ke) -A1l-chviocnas-tree £ittings and-well head connections shall have a worke
ing pressure of at least one thousand {1000} pounds per square inch or a test
pressure of abt least two thousand (2000} pounds per square inch,

. e P — [PRTOR " et g

{(d) The gas-0il ratioc of each well in the field shall be determined four
times annuvally during the months of February, May, August, and November, and
reported to the State Geologist within fifiteen {15) days after the end of the
month in which they are determined. A1l measurenents shall be made under
the mipervision of the State Geologist or his desigmated representabive,

, (e} Any well with a gas—oil ratioc of over two thousand (2000} cubic feet
per barrel shall have the al lowable oil production adjusted in accordance with
Rule 506 in Industrial Commisslon's Order Ho. 1, Genersal Rules and Regulations
for the conservation of Crude 0il and Natural Gas for t he State of Horth Dakota,

{f} The reservoir pressure of all flowing wells, and the static and working
£iuvid levels of 211 pumping wells, shall be determined semi~annually during the
months of HMay and November, The results thereof shall be reported to the State
Geologist on or before the 15th of the month following the month in which the
measurenents were made, All pressure determinabions shall be measured at or
adjusted to a datum of five thousand three hundred feet (5300) below sea level
and after the well has been shut in for a pericd of approximately forty-eight -
(LB) hours. A1l reservoir pressure measurements, or fluid level determinations,
shall be made tonder the supervision of the State Geologist, or his designated
representative, and by methods approved by the State CGeologist,

(7) That this order shall cover all the Dickinson-Heath common source of supply
of crude oil and natursl gas, as herein above defined, and shall continue in full force
and effect for 18 months from the date hereof.

DONE, at Bismerck, North Dakota, this o %) day of April, 1958,

THE NOETH DAKOTA INDUSTRIAL CUMLIISSION

SHOE Dot

Iedlie B, ¥

Hath Dahl, C

e ;

/-‘f‘
ommissioner of Agriculture & Iabor
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STATEMENT OF VICTOR T. MCCAULEY
for the

Atlantic Refining Company

CASE NO, 210

Tt is ihe purpose of this testimony to present a brief well
history of the Atlantice-Goodstein No. 1 Kadrmas; to recormend field
limits for this new pay discovery, and to request a change in the
nomenclature used when referring to this pay zone.

The Atlantic-Coodstein No. 1 Xadrmas is located in the NE/L
of the SE/L of Section 31-1L0N=96W. It was orisinally scheduled
as a confirmation well to the Leach 0il Corporation No., 1 Kalanek,
located in the SW/l of the NMW/L of Section 32, which is the Dickinson
field discovery well. Txhibit No. 1 is 2 location map showing the
temporary limits of the Dickinsonelladisen pool and the location of
the No. 1 Kadrmas and No. 1 Kalanek. The No. 1 Kalanek is producing
from perforations in the Madison formation. To be more exact, it is
producing from equivalents of the Nesson Main Pay and Iidale zones.

The No. 1 Kadrmas was spudded on November 2, 1957, with R. L.
Manning Company as the drilling contractor. Nine and 5/8 inch
surface casing was set at 719 feet and cemented with 550 sacks of
cement. The first indication of oil was encountered in the samples
while drilling at a depth of 7797 feet near the base of the Penn~
sylvarian formations. A core from 7797 to 7827 feet included in

the recovery approximately 11 feet of porous, o0il stained sand,



¥

occtring in several thin beds betwsen 7797 and 7816 feet. The following
drill stem test indicatsd probable production from this zcne.

Drill) Stem Test No. 1, 7783 to 7830 feet, initial shut-
in 39 mimates, tool open 2 hours, 18 mimtes, final

shut in 1 hour. Open with gpod blow of air, increased
to gtrong in 5 minutes; had gas to surface in 1 hour,

45 mimites; recovered 3080 feet of free oily initial
shut-in pressure 33908, 1MLbial Tlow pressure 135#, :
final flow pressure 775#, final shutein pressure 3261#, -
initial hydrostetic pressure Lli35#, and £inal hydro=
static pressure U325#.

Further drilling and coring deepened the well to & total depth of

8970 feet to test the lMadison zones producing in the Ne. 1 Kalanek,
Thres cores, from 8687 to 8737 feet, from 8737 to 8787 feet, and from
8790 to 8822 feet, covered the section presently producing at the
No. 1 Kalamek., Drill stem tests 2, b, and 5 separately tested inter-
vals equivalent to the three sets of perforations in the Kalanek. |
{ A
Core Nos 6 and Drill Stem Test No. & tested the zone equivalent to
the Médison'pramction at Fryburg field. The drill stem test results
are listed below, but since core chips and core analysis have been
filed with the State Geologist, I have not bothered to list them. -
. Drill Stem Test Nos 2, 8690 to 8737 feet, initial shute
4in 30 mimtes, tool open 2 hours, 15 mimtes, final
shutein 45 minntes. Opened with weak blow of air, de-
creased to very weak at end of test; recovored 50 fest
slightly oilecut mud, 650 feet of slightly mudecut salt
water with a trace oﬂi?‘ oils initial shutein pressure
3930F, initial flow pressure 120#, final flow pressure

L410#, final shut-in pressure 3580#, initial hydrostatic
pressure 47h0#, and final hydrostatic pressure L725#.

Drill Stem Test No. 3, 8747 to 8787 feet, packer failure.

Drill Stem Test No. 4, 8742 to 8787 feet, initial shute
in 30 mimutes, tool open 2 hours, 10 mimutes, final
shutein 30 minutes. Opened with fair blow of air, de=
creased slightly in 15 mimtes, dead in 38 minutes;

recovered 310 feet of very slightly oil-cut muddy salt
water (Sal. 201,000 ppm. ; ¢ initial shute-in pressure




3640#, initial flow pressure S5#f, final flow pressure
165#, final shut in pressure 3395#, initial hydro-
static pressure L685#, and final hydrostatic pressure

Drill Stem Test No. 5, 879 to 8622 feet, initial shub
in LS mimtes, tool open 4O mimtes. Open with & faint
flow of air, died in 1 hour; bypasged tool at 30 mip=-
utes, packer failed at L0 mimutes; recovered 225 feet
of mud with a trace of oil and gas; initial shut-in
pressure 75, imtial f.iow pressure 75#, final flow
pressure 105#, no final shut-in pressure, initial hydro-
Etatic pressure 4855#, and finsl hydrostatic pressure
755# .

Drill Stem Test No. 6, 0895 ¢o 8941 fest, initial shuie

in 45 mimites, open 1 hour, 30 miiutes, final shut-in

45 minutes. Open with very faint blow, decreased and

died in 15 mimutesy recovered 250 feet of sli%gtlz
salt water cut imd with & rainoow o

sy pressure Oof, imitial flow pressure 85#,
final flow pressure 190¥, final shutein pressure 28104,
initial hydrostatic pressure L895#, and final hydro-
static pressure i885#,

After reaching a total depth of 8970 feet, a Demma Ray-lleutron log,

Laterolog, Caliper log, and !licrolaterolog were run. Since neither the

cores, drill stem tests or logs indicated any potential preduction from

the "adison, the well was plugged back to further test the sand at the

base of the Pennsylvanian. Cement plugs wers spot.teci from 8850 to B&50
feet and from 8075 to BOOD feet. Five and one~half inch casing was sef at
754335 feet and cemented with 650 sacks of cement. The casing was per-
forated from 7784 to 7718 feet with four shots per foot. An 11 and one-
half hour swab tést recovered 150 barrels of salt water, containing less
than 2% oil. The perforations were squeezed with 150 sacks of cement ard
the well perforated from 7786 to 7816 feet, again with four shots per foot.
During an attampted sand-o0il fracture treatment, the formation took |
5800 gallons of o¢il and L4900 pounds of sand with no breakdown at 7000
pcunﬁs. After swabbing to recover treating oil and to clean out the well,



2 pump and tank battery were installed. Pump testing began on February
26, 1958, During the first 24 hour period the well preduced 20).52
barrels of oil, 34.6° gravity, cut 0.6% with basic sediment and with
no . wvatar., The gas=0il matio is 5L.5 cubic feet per barrel. This is
the official completion gauge filed with the State Geologist. FPump
tests continued for seven more days and these final gauges give a2
better estimate of the eapacity of the well. Production declined at
a decreasing rate and during the last 2 heur period, the well pro-
duced 152 barrels of oil. Om regular prcduction it has averaged 150
barrels of oil per day.

In Exhibit No. 2, I have plotted a sirplified lithology of the
section containing the preducing sands against a portion of the Gamma
Ray=licrolaterolog log. On the left are the stratigraphic equivalents
éé‘we presently correlate this part of the geclogic column. As is
evident from “xhibit No. 2, the sard occurs as a mumber of thin beds,
interbedded with black shales. The sand itself is light gray, fine to
very fine grainsd; with a varigble amcount of calcareous cerente. Lith-
ologically, it is very similar te the producing sand at the Scoria;
Fryburg, and Belfield pools. In contrast to the Xadrmas, these other
fields contain sand thicknesses of between 17 and 25 feet and the
black shéle interbeds are missing or have thinned greatly. Above the
sand gone is found a series of dark brown to black, argillaceous,
carbonacecus, ostraccedal, linestones with black shale streaks and
interbeds. Underlying the sand zone, we find apprexi-ately 33 feet
éf red, waxy, calcareous shale with limestcne and sand striogers.
Since we have no definitive names in Morth Dakota to use in sube

dividing the section into these units, T have borrowed the terms -

“l -



Amsden, Alaskan Bench, and Tyler from the Zlontana terminologve " Balow
the red shale we find the typical black, lieath shale. iixcept for the
difference in the sand thickness noted above, this general stratigraphic
sequence is approximately the same as that found in the Fryburg, Scoria,
and Belfield pools.

Exhibit No. 3 is a cross section from the ¥ryburg pool through the
sing];a-»mall Belfield pool to the two Dickinson pool wells showing the
stratigraphie rolationships immedintely above and below the posteliissi-
ssippian unconformitys This cross section surmarizes graphically the
comparisons Jjust made between these fields. The direct correlation bee
tween the producing sand at the No. 1 Kadrmas and the sand at Fryourg
and Belfield is obvious. Since the term is alrsady widely accepted,
we refer to i't‘as the "Fryburg sand“; In addition, the cross section
also presents in very brief form some of the cenclusions we have reached
in owr regional studies of this part of the State. e limit the lleath
fornation tc the dark, calcareous, carbo.acecus shales i:mediately over-
lying the Otter and refer the red, waxy shales and their associated
sands to a younger period of depcsition, herein ealled Tyler equivalent.
A map of the contact of the two lithologies shows a fairly rugsed topo-
graphic surface. In several cases, as in the Aneradas Jos 1 B. E. Newton
(well Noo 2 on the cross section), erosion has locally removed all of

ne Heath and has cut Snte the unc!erlﬁ.n;; Otter. All of our werk thus
far clearly indicates that the post-Dig Sr}.cwy unco;:farﬁity is as I have
it;shown‘ en the‘ cross scction. We believe that all the prcducing sands
in scﬁthwestem Horth Dakota are posteleath in age and we recormend
discontimui..g use of the term "Heath" in rei‘efring te these productive

units,.
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TESTIMONY OF BRUCE VERNOR, THE ATIANTIC REFINTNG COMPANY
IV THE INDUSTRIAL COMMIISSION OF NORTH DAKOTA
CASE NO. 210, ATRIL 15, 1953

The Atlantic Refining Companys; J.Jd. EKadrmas No. 1 Well discovered The Dickinson
{(Fryburg Sand) Field and i1s the only well in this pay in the field. This well was
completed on February 26, 1958 pumping 203 barrels of oil and no water in 2k hours
through perforations fmm 7786¢ te ?Sléﬁ . after fracture tre atment _of k200 pohmdu
of sand and 5B00 gallons of gellsd oil. The produced oil was 3h. &% API gravity and
the ges-oil vabio was 55 shandard cubic feet per barrel. The well is now producing
from 118 %o 130 barrels of cil per day with a gas=oil rotio of 66 standard cubie
feet por bavrel. On February 9, 1958 the reservelr pressure afier 2 hour sn‘u’&mln
was 3455 pounds at a datum of 5313% below sea lsvels

As Exhibit No. L, Atlantic is submitding copies of the plug core a?xc.ljsis Jﬁ
full diamoter core znalysis on the Fryburg Sand in The Kadmmas No. 1 Well, cora
znalysis shows ZLLS“” of net sand. The average porosibty from the plug cores 1% l_..a;%%
gnd from the full diameter cores; h.68. The average plug core permsability is 78.6
millidarcies with values up\;i;g 188 millidareies and the average full diameter core
permeability 18 10,6 nillidarties.

Atlantic economic calculations show that a well drilled on 180 acre spacing
would be poor and a well drilled on 80 zcre spacing would be uneconomical becauss
of low reserves. Aflantic is selling the oil for $2,07 per herrel lszss 18.5¢
trucking cogt. Our marked has given terminstlion notice because they cannod handle
the il since it has z pour point of 908,

We believe the zones of high permeability will allow one well 4o drain 160 acres
efficiently. Atlanbic requests semporary 160 acre spacing to allow develeopment of
this Tield without &mlng vnnecessary wells, '

Atlentic proposes these field rules
I. Fisld Yows

The Atlantic Qeflnmg Company submits the name of Dickinson{Fryburg Sand)
Field as a proper field name in the arsa of the discovery well the Fryburg Saw
formubion known as u‘zmir d.4d, Kadrmas Ho. I logabed in thwe approximste e‘ev’ate.a of
the ¥E/h SE/L Sec. 31, T=lli0=N, F=95-, Stark Gounty, North Dakoba.

11, Pield Limits

in

The Atlandic Re
Dickinson {Fryburg Sand)
prasoribed by the Commis

Lining Compsny submiis that the tenbative outline of the
Figld consist of the same arsa as that previously
sion for the Dickinson {Madison) Fisld as follows:

Tmﬂmship Ih0 Hoxth, Rangs 96 Wesi
3/2 Ssotion 29 -
- sfz. Sagtion 30 =
£11 Ssotiom 21 _
A1l Section 32 ‘ =
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The Atlantic Refining Company _ -
INCORPORATED — 1870 .

Chemical Engineering Group (P.E. Lub)
CORE ANALYSIS DATA—""PLUG ANALYSIS”

OPERATOR Atlantic COUNTY Stark CORE TYPE & Dia._ Diamond 33%
LEASE & WELL __ Js_J. Kadrmas #1 STATE North Dakota HOW PACKED: & Sealed
[] Unsedled
FIELD OR LOC._ Diekinson Area CORING FLUID___Water Base g
CORE NO. PERMEABILITY | color |  SATURATION | i i
RECOVERY POROSITY MD. INDEX | % PORE SPACE | CHLORIDES 1 ‘ DESCRIPTION
DEPTH | * Horiz. | Vert NO. | oil | water | pem ; |
CORE #1 — 7797 = 7827 -~ Hec'y. 27 = Rec'd, 22t 20 | |
7797-98 18,7 488, ; L 4| 18,5 |- | -~  |Pine grained calcareous sandstone with few
1€.5 | 257, ' | | 'thin horizontal shale streaks.
5" From 16,3 319, 3= | 3.7 =~ | ~= | Fine graiped calcareous sandstone with thick
7798-99 18.8 296, | | ia.nd thin shale streeks,
7799=7800 10.2 | 7.6 | {0,056 0 | O — 1 — | Ditto
7800=-01 6.8 | 0.10 | 0 0 -~ ==  |Ditto
11.3 | ' 0.10 5 ! :
7801-02 0.8 | i0.05 0 0 =~ | =- |Shaly fine grained calcareous sanistone,
007 \‘ ‘00()5\l t ! E‘
7802-03 - ‘ - - = o= | = -~  |Shale ;
7803-05 18,2 40,05 L2 O | O - - 15" shale « 9" ghaly sandstone,
780506 L 9.6 7.7 4 | 39,9 == | =  Shaly sandstone,
10,9 2.8 | |
7306-07 2.3 0,10 e | 20,6 —= ! -~  |Fine grained calcareous sandstone,
6.2 O.lO | :
780708 10,8 21.9 4 | 27,9 == t e lFine grained sandstone,
10,6 12,3 | | |
7809t=-101-11 7,9 he8 0 | Tre | = | ~  Fine grained sandstome with several horizontal
C11.3 ’ 1.6 ) ; shale stresks.
7811-12 |, | 9.3 5.9 b3 33.8) == | — Ditto
10,0 0.25 |
7812=13 | 152 21.9 } 4 26.5, - | e Fine to medium grained sandstone with several
S 16,5 18.3 | ; sandy shale streaks.
781314 | 11.6 113, 4| 50440 - —~ | Ditto
1. 2.5 | t
7814-15 5.6 0,30 O{ 4 { 53.4; — —— Fine grained sandstone with sandy shale streaks
740 0.1 | | | and inclusions,
| I N B
ANALYST | NOTES: DISTRIBUTION DATE REPORTED 1;;/1‘1/&7
B DATA REF.570883, 570882
CHECKED BY Continued on Page 2. and 570881

APPROVED



The Atlantic Refining Company
INCORPORATED — 1870

Chemical Engineering Group (P.E. Lab)
CORE ANALYSIS DATA—“PLUG ANALYSIS” Page 2

£

OPERATOR Atlantic ' COUNTY___ Stark CORE TYPE & Do Diamond 33®
. LEASE & WELL___J. J. Kadrmas #1 STATE North Dakota HOW PACKED: X Sealed
[ Unsealed
FIELD OR LOC Dickinson Area CORING FLUID___Water Base [ —
! PERMEABILITY SATURATION |
igckciv:% POROSITY | MD. ; ?:ég; % PORESPACE | CHLORIDES : DESCRIPTION
DEPTH % Horiz, l Vert, ! " NO, ! Qil ’ Water | PRm f i
o ; !
CORE #1 Contimed: | { | i
7815-16 3.1 0,05 | Tr. E 0 - e Fine grained calcareous sandgtone.,
7816-17 ' 1.4 0.05 § 0 ! 0 | == - %Fine grained caleareous shaly sandstone.
1,2 | - 40,05 | | ; - .
781718 2.6 7.7 | _ C | 0 — == 5" ghale - 7" shaly calcareous fine grained
1.9 | ) {0,05 } | sandstone,
7818-19 _— | - — - - — - Shale
7819=20 2.5 0.10 0 ‘ 0] — =  |Fine grained calcareous shaly sandstone,
1.9 40.05 |
7820-21 — -— — - - e -  Shale
|
i
|
|
]
ANALYST NOTES: } DISTRIBUTION .| DATE ReORTED 12/3L/57
H.E.Swan : B, E, Coles, E, graa;s,N . DATA REF. 570881 & 570880
CHEC ’ R. O. Childers, G, P, Nathman,
 CHECKED BY T. O, Davis, B: B, 'Coes‘bur, APPROVED
———— Dist. GBO}..’ Bismarck’ NUDI’ N LE?‘? fn;’ i}@‘%ﬁr
‘ e VL + )

J. Whiteman, File L



’Eha ‘Atlantie Refining Conpany
Chemicdl Englneering Group (P.E. Lab) :
"FULL-DIAMETER" CORE ANALYSIS DATA ‘ -

OPERATOR The Atlantie Refining Company COUNTY Stark CORE TYPE & DIAMETER __Q;gmgm D] /O
LEASE & WBLL J,J. Kedrmas No, 1 ~ STATE North Dakota HOW. PACKED: [X] Sealed
- [] Unsealed
FISLD OR LOCATION___ Dickinson Ares , CORING FLUID _Water Base [:]
Core Ho, Porosity, Horizontal Pernmbility, ¥, Color Saturation [Chlorides| Length ‘
Recovery % 90° Fr Index | # Pore Space pra | Analyzed Full-Diametor Deseription
Dapth Maximum m No, 011 | Water Tnches:
CORE NO, 1 wemmmdmcvme 7747 = 7337 cwcamwdee RECOVERY =e 27  cocedeccces RECEIVE] — 22128
7197-981 8.4 3604 35,2 A _— — . 6 Fine grained calcareous sandstone with a few
. thin horizontal shale streaks,
7800=-011 2.9 0,02 0.02 _ — P I 3 Fine grained calecareous shaly sandstone with
aseveral thin horizontal shale streaks,
7801=-021 ™™ 0.8 0.01 0.01 . . . o 3 Fine grained calcarsous shaly sandstone with
’ a few interconnécted closed vwertical fractures,
7806=071 1.0 0.70 0.02 _ — . - 4 Sandstones with one closed vertical fracture,
7807=081 2.9 3.5 4.2 _ . o . 3 Sandatone with one closed horizontal fracture,
7810=111 2.0 0.04 0.03 — — . — 4~1/2 Sandstone with two closed horizontal fractures,
78212=138 11,5 23,8 23.7 —_ —_— - — 3-1/2  |Sandstone with one closed wvertical fracture,
7814-1/2 = 15-1/2% 1,7 0.01 0.01 — — - — 6~1/2 |Sandstone with a few interconnecting closed
} veortical fractures,
7815-1/2 - 16-1/21 2,2 0.02 0,01 — — — _ 5-1/2  |Sandstone with several thin horizontal shale
streaks,
EY
fmndiot, LOTES s | DISTRIBUTICN: Messrz.: B.E, Coles, E, Kraus, DATE REPQRTED 2=-27=58
Syan R.0. Childers, G.P. Nathman, T.0. Davis, B.B. "DATA RER, 580073
CHAOLD BT Coester, District Geologist, Bismarck, N.D.,

JEH J.M. Whiteman, L, E. Schneider, File APPROVED .-

3




/

PESTIMONY OF BRUCE VERNOR, THE ATLANTIC REFINING COMPANY
IN THE INDUSTRIAL COMIISSION OF NORTH DAKCTA

GASE NO. 210, ATRTL 13, 1958

Fhe Atlantic Fef:mmg Companys J.d. Kadrmas No. L Well discoversd The Dickinson
{Fryburg Sand) Field and is the only well in this pay in the Tield. This well was
ecompleted on February 26, 1?53 mmp.,nw 203 barrels of oil and no wabter in E.L hours
through perforations from 77867 4o 78165, after fracture treabms m.m, of h900 pounds
of sand and 5800 galions of gelled oil. The produced oil was 3h.6° API graviiy and
the gas=oil ratio was 55 atandard cubic feet per barrel. The well is now pro sducing
from 118 %0 130 barrels of il por da;r '”:ﬁ:;rv a gas~0il rotio of 46 stendard cubic
feet per barysl. On Febru a?:y 95 1958 the reservolr pressure afier 2L hour s‘%"mi:fw
was 3055 pounds at a debum of 5313% below sea levels

&s BExhibit No, bs Ablanitic is submitiing copies of the plug core anelysiz and
full dismeter core snalysis on the Frybuwrg Sand in Th@ Hadrmas No. 1 Well., The cors
enalysis shows 11.57 of ned sand. The average povesity from the plug cores is 11,37
and from the full diameter cores, ho6%. The average plug core permsability is 7
millidercies with values up_to L8B millidercies and the average full dismeter core
permesbility is 10,6 millidoTties.

Atlantic economic cale: .é, L,.ufzs show thot a well drilled on 180 acrs spacing
would be poor and 2 well drilled on B0 scre spas _ny would be uneconomical bscauss
of low reserves. M;laml i sfall:’mg the oil for %2,07 per barrel lsss 18.54

5 T 4 y

trusking cogt. Our mar g given tewm “.,.maﬂ.cn nctice becauvse they caunod handl
the 0il singe it has a p@m B ‘

e be l:c*:’e the zones of high perweability will allor one well fo drain 150 acves
2 o)

&
efficiently. Atliandic regueshs temoorary 140 acre spacing to allow developmend ¢
this Fisld withoul drilling unnscessary wells. '

Atlantie proposes these fleld rulsse

The Atlantic Refining Company submibs the name of Dick i
Field as a proper field name in the arss of the discovery V&ll A
formation known as thelr J.J. Kadermas Voo L locabed in the
the WB/h 38/l Sen. 31, T=1h0=l, B85, Stark Couniy, Horih E

s B
N B
B8 o X LT - -
sw) Figld az &ﬁlﬁmw

9%:
]
15
r”:
§""
';“;4 ¢

Township 1h0 North, Bangs 96 West
5/2 Scotdon 29 -
- 5/2 Sestdon 30 B
411 Beobion I
&31 Sscbion 32 e
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%g:gg\ THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870
o

DOMESTIC PRODUCGING DEPARTMENT

PETROLEUM PRODUCTS

ADDRESS REPLY TO:
P. 0. BOX 520
CASPER, WYOMING

Felmont 041 Corpe
Bo 132
Bismarck, Herth Dakota

Atdny  ¥r, John L. Perking
Genblomens

The Indusirial Commisgion of YHorth Dakota has ozllsd s
hearing for April 18, 19%8 to estavlish temporary spacing, fisld
boundries and field rules for the Dickinson(Fryburg Sand} Field
discoversd by the Atlanbtic Refining Coe=dsd. Radrmas ¥o. 1 well}
located in the center of the WE/L of the SR/ of Section 31, T=1hO«
W, BwOfedi, Stark Co., Horth Dakota,

Atlantic will request temporary 180 sere spaecings Our
goonomic anglysis shows 2 well is very poor on 160 aere smaeidf
and Pntwrwly'aﬂaﬂanan4m¢i on 80 aeve spacine because of low reserves.
The pay iz only 11.5 feeb Ifrvom core analysis.

The core analysie shows zones of excellent permeability
and we believe a well will drain 2t least 140 acres,

If you agree with our request, please sign one copy of this
letter and gend 1% 4o The Worth Dakota Industrial Commilssion.

THE ATIANTIC REFINING OC.

‘(7" @“ @MM
Te Qo DATIS
Begional Fetrolsum Engineer

Wé sapmart &%&a»aiﬁ*ﬁ raquest,




AT'.ANTK THE ATLANTIC REFINING COMPANY
- INCORPORATED - 1870
PETROLEUM PRODUCTS

DOMESTIC PRODUCING DEPARTMENT WYOMING NAT'L. BANK BLDG.
ROCKY MOUNTAIN REGION MAILING ADDRESS
R. T. Cox, MANAGER P. O. BOX 520

T. S. PAGE, LAND MANAGER CASPER, WYOMING
A. D. KLOXIN, OPERATIONS MANAGER .

April 9, 1958

Trigood 0il Corps
P.0. Box 1689
Casper, Wyoming

Attn: Mr. J. Spencer Winn
Dear Sir:

- 'The Industrial Commission of North Dakota has called a
hearing for April 15, 1958 to establish temporary spacing, field
boundries and field rules for the Dickinson(Fryburg Sand) Field
discovered by the Atlantic Refining Co,-J.J. Kadrmas No. 1 well;
located in the center of the NE/L of the SE/l of Section 31, T-1lj0-
N, R=96-%, Stark Co., North Dakota.

Atlantic will request temporary 160 acre spacing. Our
economic analysis shows a well is very poor on 160 acre spacing
and entirely uneconomical on 80 acre spacing because of low reservese.
The pay is only 11.5 feet from core analysis,

The core analysis shows zones of excellent permeability
and we believe a well will drain at least 160 acres.

If you agree with our request, please sign one copy of this
letter and send it to The North Dakota Industrisl Commission.

THE ATIANTIC REFINING CC,

J 0. Dacrr

T. 0. DAVIS
Regional Petroleum Engineer

We support Atlantic!s request.
Trigood Cil Corp.
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THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870

PETROLEUM PRODUCTS

ADDRESS REPLY TO:
P. 0. BOX 520

DOMESTIC PRODUCING DEPARTMENT CASPER, WYOMING

' ' April 9, 15958

Horth Americsen Royaltles
Pulle Box 1476
Bismarck, Worth Dakota

Attns Mr, Herbert G, Ufficer
Deay Sir:

The Industrial Cowmission of North Dakots has calkd a2
hearing for April 15, 1958 te establish semporary spacing, field
boundries and fleld rules for the Dickinson{Pryburg Sand} Field
discovered by the Atlantic Refining Coe-Jud.Fadrmag Ho. 1 well}
located in the esnber of the HRE/L of the SE/L of Seetion 31, TwllhO-
¥y R=90-%, Stark Cos., Horth Dekola.

Atlantic wlll request temporary 160 acre spacing. Our
economic analysis shows a well is very poor on 160 aore spacing
and entirely uneconomlcal on 80 acre spaesing because of low ressrves.
The pay is ondy 1le5 fest from core snalysis.

The coye analysis shows gones of excellent permesbility
and we believe a well will drsin af least 160 aures.

If you agree with our request, plesace sign one copy of this
latber and send 1t to The North Dakote Industrial Commissions

THE ATIANTIC REFINLG GO.

7

2

.
9 . SR

Ts Os DAVIS
B S Regional Petroleun Engineer

We support Atlantic¥s request.
Yorth American Royalbies




A“.ANTK ’ THE ATLANTIC REFINING COMPANY
P —— INCORPORATED - 18T0
PETROLEUM PRODUCTS

DOMESTIC PRODUCING DEPARTMENT WYOMING NAT'L. BANK BLDG.
ROCKY MOUNTAIN REGION MAILING ADDRESS
R. T. Cox, MANAGER P. O, BOX 520

T. 5. PACE, LAND MANAGER CASPER, WYOMING
A. D. KLOXIN, OQPERATIONS MANAGER

April 9, 1958

Placid 0il Cos
319 Market Ste
Shreveport, Las

Attn: Mr. Walter Fraker
Dear Sir:

The Industrial Commission of North Dakota has called a
hearing for April 15, 1958 to establish temporary spacing, field
boundries and field rules for the Dickinson(Fryburg Sand) Field
discovered by the Atlantic Refining Coe.-J.Jd. Kadrmas No. 1 well;
located in the center of the NB/L of the SE/L of Section 31,
T-1L0-I, R~96~W, Stark Co., North Dakota,

Atlantic will request temporary 160 acre spacing. Our economic
analysis shows a well is very poor on 160 acre spacing and
entirely uneconomical on 80 ascre spacing because of low reserves.
The pay is only 11.5 feet from core analysis.

The core analysis shows zones of excellent permeability
and we believe a well will drain at least 160 acres.

If you agree with our request, please sign one copy of this
letter and send it to The North Dakota Industrial Commission.

THE ATIANTIC REFINING CO.

T. 0. DAVIS
Regional Petroleum Engineer

We supprt Atlantic's request.

zlaci Coa 4/5@/.)/04/") t
Hunt Oil Co. éD E@EHVE

Williston, North Dakota
i1 APR16 1958

Nesth Dakata Cealegical Survey

GRAND FORKS, ¥, DAR.

Attny Mr. Roy Taylor






