March 31, 1950

Deep Rock 011 Corporation
Tulsa, Cklashoma

Aittention: lr. T. ¥. Lawry
Gentlemen:

Enclosed herewith 1s a report of the analysis
made on the 2% inch rotsry core taken from the
Engel # 3 Lease, Core Test Well No. 1, Crawford
County, Kan=Ps, and submitted to our 1aboratory
on March 27, 1950,

Very truly yvours,

OIL FIELD RESFARCH LABORATORIES

Carl L., Pate

CLP:at ;
c.c. to Yr. Nell Henderson
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Qil Field Research Laboratories
GENERAL INFORMATION & SUMMARY

Deep Rock 011 Corporation .. Engel # 3 Core Tegl no 1

Company
Location. Y00 ft. north of south line and 400 ft. east of weet line, NEZ,
Section__ 28 Twp_ 288  Rge_ 22E County__Crawford State._Xanses
Name of Sand Bartlesville
Top of Core 366.27
Bottom of Core 394,50
Top of Sand ?

vay
Bottom of and 382,27
Total Feet of Permeable Sand 21.02

Distribution of Permeable Sand:

Permeability Range Feet Cum. Ft.
Millidarcys
5 -1 5.42 .99
10 - 20 5.75 15.74
20 - 30 P 3.07 18.81
30 - 40 1.18 19.99
40 - 50 0.13 20,12
50 & above 0.90 21.02
Average Permeability, Millidarcys 14.17
Average Percent Porosity 17.07
Average Percent QOil Saturation L8, 5 3
Average Percent Water Saturation 2, 3
Average Oil Content, Bbls./A. Ft. 649,
Total Oil Content, Bbls./Acre 13,077,
Average Percent Oil Recovery by Laboratory Flooding Tests 8.99
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 127,
Aotal Oil Recovery by Laboratory Flooding Tests, Bbls./Acre 1,484,
Total Calculated Oil Recovery, Bbls./Acre 1, 800.
Packer Setting, Feet 365.0
- o 67°
Viscosity, Centipoises @ 67 F. 34,8
A. P. I Gravity, degrees @ 60 °F Note: The above averages are for 28.3

that prart of the cand section

extending from the top of the core to the
top of the cement plug.
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Frosha water wss uead as 4 girculaiing fluld ilan the voring of inhe

sand Ao Wwis well.

The detalled

Septn Intervsl,
Lanl

lag of the Torsation eorad 13 =as followe:

Zaseription

0. LT - MY, 80 -
MM ED » 65,43 -
e sl » 373,90 -
V5,00 =» 876,68 =

376,92 = 377.80 =
377,80 = 3T7.90 =
BTTHD = 379,00 -
379,00 = 378,15 =
379,05 = 300,60 =
090 - 351,10 -
35110 « 381080 -
381,00 = 382,287 «
IBELET = 384,30 -
384,30 - 387,35 -
367,55 « 380,40 -

BEB, 40 = IBH,O06 -
BB, UH = 0,0 »
e 30 = U0 =
B0, 60 » JWELLO =

392.16 - &g&'?ﬁ -
5‘9@.7& - ﬁﬁ.w -

Brawn fine grained sisaseous sanistone,
Firay sbala,
HBraws fine Jralned alcscssus alighntly shaley stndetnne,

Broewn fine graiaed sizagecus sarbopagecus ghilay
sondstone,

Sroen fine graioced alosdsouy aandigling.

dhtle,

Brosn fine grained micageons ssadatone,

uray ehale.

Grows flae grained mic«acus sarbonsgesus saiisions.
Broen fine greined nicacsous sandsilone,

aray f&nsly'lmaiﬁaaad sandy shele.

Broawn fine grained ajeacecus shnlaey sandastone,

Hard gray lisasions,

warg [ine grsined zicromus carbanacesua ssndsinne,

Srosn fine graingd mleacands esrbonagscus shalay
BARIBELONG.

Gark fine grsined miosseous cardonsagouns sandalons.
Wamiossled sandsiooe and shaels,

ark flne gralned micacesus oardonaceous shialey
pande Lo 0.

Gray shale,

Sark shal o,
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Corfoag wag started st 3 dapth of %66,37 faet in Tine grained
BigacHo us sancalone and goaplated at 354,30 feet In dark shinle., Thie
gore suowe a Lwial of LR, 50 Tfeet of ssaadsione, Por the mosi pariy, Lhe
wpper part of the sand sedtiva 3& mads up af fioe gralned micessous =lightly
sihaley sandeilone wiile the lowor part 1s cunpoged of aestly ins grainaed
sicasecus carbonacacus ehialey ssndztons. deoordloyg 0 the subbinge,

buera wae ag;roalastely A§ feat of seand drilled befors coring was storited,

For uae sake of dlstrivution, tae gore wan divided into lwo gecilons,
ine walylued sYerage permestiilivy of ihs uppoer sod lower poeetlons asre
1674 nad .10 miilidareyes respsetivily; ahidle that of the pey asand
or wany part of thes eand ssction extending fros the pasker setiing to
ine top of ke seosent flug $s5 14,17 millidarcys (Eaa Teble 1), &y
observia, ing dats given on the soregrazh, rou will note thaet the sand
seotion hag & Ualrly frrsgular peree-tility profils and i ovmparatively

SR L RS R LR
IFCHEEN TSI |

The pay sawnd 6 Lule coras anowe 3 4704 salibted svorags rer cent
oil eaiursaclon, nasaly, 45.563. The wel, n.sd asverags parcent »1i ssicres
vion of he upper ankd lower segtions sra 4T.48 and 8.8l respeciivaly,
e wei. nted average pervaeat weler salursilon of ibe upper and lowaer /
Bocilone «re Jd.21 and 49,0U regreciively; ioe ovarell avarage of ke
poay sand fg 24038 (Lee Table I¥), This give: an overall welghied average
witsd fluld gaturation of B2.488 persent,

in an sffort o set svwe 1dee of the dogree of flusiing of Whe sand
duriay eorin. , ail of he saturation ssesles were analyzed far shiloride
eoalent, The reaulis of these lasts are given in Tables VIT ang VIIZ,

By obssrving thas dala given in inees tables snd on the onregravh, 1% ie
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evident that some flushlug of e sand lo ibe upper seotlon 4id scsur
during the ¢oring operation as ihe sones of higher peraeabilily have
tis lower culeride coatent. However, w8 sre incelined 0 dDellieve that
maeh of he o1) lost during ocoring was dus W the expansién of gas
sarried in solution by the oil,

The welzhtad average ol coatent of ihe upper sad lower segilons
are 629 and 623 barrels per sire foot respectivaly; shile that of the
pay sand fa 649, The tolal oil ocontant of iha pay sand, &3 shown by

this core, is 13,077 Barrasls per sore {See Tabde 1V,

The visgoalily of & asaspls of orude 21l taksn Iros the blesdar xt
& producing well on Whle lesss v 4.8 gentlipolses st 8Y° F, Tha AJd'71.
ghavity of the o0ll 1s 85,39 at &0° ¥, With other fastors being faverable,
& send oconbalnlog s vil of Wslc viesosity sbould respond satialactorily

W waler repressuring.

The sand 3n tnule eore di4 not rsapond very well to laboratory
flooding losis 82 & total recovery of ounly 1,464 barrels of oil per
agre was obtatned from 11.72 feet of eand, The welghted average pars
sent 941 saturatlon wee roduced from 46,47 0 37.46, OFr rapressnis an
avsrage recovery of £,99 peroent. 1The welihisd average offective perne~
sbility of ths samrles is 0.55 willidaraye while the average iniiial
flaid praauctian pressure is 25 pounds per squars ineh (3ee Table VI,

2f whe £4 eamplas tested, 10 produgsed o1 and took water., Purthere
sore, all of these ssmples ware in the uppoer aeotion, The rasulis of
thsse Leaste lndicate hat the %0r9 Or less sarbonaceous send logaltsd
below the limesione break or is e lower svoiien Is not floodable., It

is also nuliseable Whati the sand sasples alter flooding have 4 gomparse



- fbe

tively bilyh recidual »1) saturstlsn snd o low affsctivs permeabilivy

for Les dopth.

From & sludy of the ebove data, we Pellave thavr an efficlent
sateor {lowd %ithin e viclaily of wWils well %ill recover spproxisately
1,80 barrele of 081 por score Iroa bat pard af e sand sesiion analysed,
In osloulating ihie regovery, &n sllowvancde was uade for oll lost during
Cariizg and 1L wag aceuesd Lial the Wus walel estarstion of ihe sand
le LU percant.

Tee priseiple drewbask of the sand io Wile core is ths Teot st
Lhe viggoality of the oll da Falrly nigh for the parsestility of iths sand,
Thlz prabadly aceounts for the Ffact What tha zsnd af ter flonding hae &
comparstivaly nioh resifusl +11 satursilon, Furibherwsare, $1 1s svident
that the soegalled sarboneesous usand loostad in the lower part of ihe

pand seotim. 1y nod flosodablae,




Qil Field Research Laboratories

SHOT RECOMMENDATION

weesp Rook Uil Corporation e, BREOL # 3 Cors Tesy 12

Total Quarts

Company.
Depth Interval, Feet of Size of Shell Qts./Ft.
Feet Sand Inches.
339.0 - %1-5 13.& ) ‘* 3.1

feoommanded Packer Zetting - 385.0 fesd
Kotet! Flug hole bLaock to - 390.0 Lest

38,78




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS
TABLE I

Company_g_)_._..n_m& 10 9§ me'&i“ Leasem_ﬁ_a___mnl.“eu No_ X

abi Feet of Core Permeability

Saqu!:’x.)le D!?:et’?, I;\delx:m?iat:'t:l)i"‘sy Ft. Cum. Ft. Fctax;::cﬁ‘yi
1 mhw “o Q.l; 0-13 5.'3
2 366,058 58. .38 0.48 18,38
3 386,94 5. 0.38 1.08 27.%
4 367,78 11, 0.6% 1.68 7.18
-] 388.18 11. 0.26 1.98 2.78
é 368,86 2. 0.38 .49 10.40
v 360,08 28. 0. 40 2.85 4.80
8 369.65 i3, C.40 3.88 6.00
9 366,90 18, O.48 N 5.40
10 370.48 ig. 0.56 4.5 6,60
3l 371.00 9.7 0.48 4. 70 4. 36
18 371.38 £9. 0.50 8.20 14,80
A3 378,00 17, 0.4 5.60 6.80
14 318.88 8.3 C.40 8.00 3.38
) ¥ 373.80 8.4 0.40 6.40 g8.16
16 378,08 g3, Q.60 7.00 13,80
1?7 373.488 10, 0. 48 T.45 4,80
18 374.40 1.7 0.6% 8,10 .10
19 374,87 8.4 0,40 8.50 3.3
20 375.18 14, 0.38 8.65 4,90
21 375.60 16, 0.48 9.3 T.20
2 376.00 .2 0. 45 9.78 2.7
23 376.45 13, ©.38 10.10 4,58
24 376,82 4.6 C.38 10.48 1.47
28 3TN 38, G.08 11.00 28.04
86 377.76 35, 0.3 11.% 10,50
27 377.98 D.4 0.40 11.70 3,76
28 378,50 80. 0.4 12.10 8,00
29 278,98 16, 0. 30 12.40 4,80
30 379,80 9.6 0.58 12.98 5.28
aq . 31897 7.0 0.40 13,88 2.80
R 360.283 . 0.%0 13.68 11,70
33 380,60 80, 0.3 18.98 8.00
3 380,88 is, 0.80 14.18 3.60
ab 381.43 1.0 D.40 14,88 0.40
3 388.18 S.1 0.77 16.32 352
a7 384, 80 Iag. U.40 15,72 0,00
38 384.85 3 C. 50 16.88 4,18
» 384,90 il. 0.3 16,88 3%
40 3856, % 26, 0,38 16,87 9.10




Qil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company__ 708p Rosk 031 Corporation , . ZEngel #3 Core Tegy . 1
Sa;‘nple D;pt.:l, E;uel.'lril_zablllty Feet of Core Permeability
0.

- illiaarcys Ft. Cm Ft. !(.:t.apxa%tg.

41 388.60 8.0 Q.39 17.28 £.80

42 3566.00 79 0.38 17.57 2.76

43 386,30 4.7 0.35% 17.92 1.64

44 306,08 3.1 0.88 18,77 2.63

45 387.40 1.8 0.40 19.17 O.48

46 358.10 15, 0.68 19.08 9.78

47T 358,90 3.2 0.68 £0.47 £.08

48 389.10 4.2 Q.58 21.02 £.31

49 3898.90 0.93 C.60 21.62 0.58

80 380,50 I?. 0. 40 22.08 0.00

8) 381.0% . 40 0.50 £8.58 Q.20

58 391. 20 0.99 0.45 1L.97 0.48

53 391.80 Iap. 0.88 23. 58 0.00




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE 11
Company_ U8@p Houk Uil Lorporatiea | dngel # 3 Gore Tagy . 1
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
w‘-w - 3980 10 6- 55 G. 1‘ ‘3;%
w&. 2? - W.W 81.08 1‘0 1‘7 %703&
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE ¢
Company .. 2&3 : Lease. ... ell No..,._:%iw
Sample Depth, Effective Original Oil Saturation Oil Recovery Residual Saturation Volume of Water q Effective Initial Fluid
Ne. Feet Porosity Percent Bbls./A. Ft. “Percent Bbls./A. Ft, % Oil % Water | Bbls./A. Pt Recovered Permeability, Millidarcys |Production Pressure
ce¥ ¢ Lbs./Sq. In.

Percent
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS
TABLE VII

Company_U0#p Rook OAL Cerporatien ... Rngek 4 3 Cors Tegk yo 1

Sample Depth, Chloride Content Percent Water Saturation

No. Feet of Brine in Sand Connate Drilling & Total
Ppm Foreign
b | 366,32 11,70
£ 367, 56 15,000
4 369, 20 12,780
8 30.78 15,000
[ AT1.88 g, 780
7 378.68 14,450
3 373,68 14,950
9 374,85 14,8%
10 375,80 156,450
1 376,68 14, 700
12 377,86 31,8%
13 316,78 13,850
il 319.608 15,400
18 380,99 13,750
16 381,98 13,530
18 384,80 18,000
19 385,80 12,400
21 387,60 11,700
2% 368, 30 18,400
3 8.2 12,8%
B4 %0, 38 9,800
25 00,0 10,950
26 M. 10,900

Hote! ppm « parts | per silliion




Oil Field Research Laboratories
SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VI

Company. wﬂw ""?"1 Zii":;0"1:’_‘?}"_'W“‘“'i_;“_ﬁ__[‘ease_m‘l g 3 ﬂnrt ?‘“11 No 1

Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine jn Sand, ) Connate Water Drilling &
ppm Foreign Water
266,27 - 288.87 13,808
386,287 - 390,00 13,539

Koles ppa =~ parts ser silliion




