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Box 202 
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Enclosed herewith is the report of the analysis of the 
rotary cores taken from the Lowe Lease, Well No. 1, 
located in Miami County, Kansas and submitted to our 
laboratory on June 29, 1983. 

Your business is greatly appreciated. 

Very truly yours, 

OILFIELD RESEARCH LABORATORIES 

~~nwkO 
Sanford A. r1iche l 

SAM/rmc 

5 c to Paola, Kansas 

· REGISTERED ENGINEERS -
• • , I 't I ( - I •• ~ •... 



Oilfield Research Laboratories 

GENERAL INFORMATION & SUMMARY 

Company Petroleum Production C:orpnra tiOf!_Lca,e __ _____;cL::...o_w_...;:ec__ ____ wenNo._--'1;::..... ____ _ 

Location---------------------------------------------

S.-c11on _· __ 3_0_ Twp. _1_7_S __ Rge. -~_1,f, __ Counry __ M~i-~a~m~i _______ State Kansas 

Elevation, Feet .................................................................. _ ................................. _ 

Name of Sand ............................................................. , ................................................... . Peru Squirrel 

Top of Core ....................................................................................................... :.: ......... . 333.0 498.0 

Bottom of Core .............................................................................................................. . 354.9 503.7 

Top of Sand ................................................................................................................... . 333.0 498.0 

Bottom of Sand .............................................................................................................. . 354.7 503.0 

Total Feet of Permeable Sand ......................................................................................... .. 16.4 4.4 

T oral Feet of Flood able Sand ........................................................................................... . 9.0 1.0 

Distribution of Permeable Sand: 
Permeabilaty Range Feet Cum. Fe. 

Millidarcys 

PERU SANDSTONE 
0 12 7.6 7.6 

12 32 1.5 9.1 
33 83 2.2 11.3 

156 224 1.7 13.0 
346 372 2.0 15.0 
955 1093 1.4 16.4 

SQUIRREL SANDSTONE 
4 13 3.2 3.2 

30 33 1.2 4.4 
Average Permeability M,llidarcys ................................................................................. . 160.0 15.1 

Average Percent Porosity ................................................................................................ . 16.3 19.3 

Average Percent 01! Saturation ...................................................................................... .. 41.8 56.2 

Average Percent Water Saturation ................................................... , ............................... . 34.3 30.1 

Average Oil Content, Bbls./ A. Ft ................................................................................... . 531. 843. 

Total Oil Content, Bbls./ Acre ........................................................................................ . 8,707. 3,710. 

Average Percent Oil Recovery by Laboratory Aooding T csu ............................................. . 9.6 15.0 

Average Oil Recovery by Laboratory Flooding Tests, Bbls./ A. Ft .................................... .. 158. 202. 
. •~· 

Total 011 Recovery by Laboratory Flooding Tests, Bbls. /Acre ......................................... .. 1,426. 202. 

Tmal Calculated Oil Recovery, Bbls./ Acre ...................................................................... . See "Calculated Recovery" 
Section 
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The core was sampled and the samples sealed in plastic by a repre­

sentative of the client. Fresh water mud was used as a drillinq 

fluid. 

FOHMATION CORED 

The detailed log of the formation cored is as follows: 

Depth Interval, 
Feet 

333.0 - 334.0 

334.0 - 334.4 

334.4 - 335.9 

335.9 - 336.5 

336.5 - 337.0 

337.0 - 337.6 

337.6 - 338.3 

338.3 - 340.0 

340.0 - 340.5 

340.5 - 340.9 

340.9 - 341.7 

341. 7 - 342.3 
,,;,,, 

342.3 - 343.3 

343.3 - 344.7 

Description 

PERU SANDSTONE 

Brown slightly shaly sandstone with scattered gray 
shale partings. 

Brown shaly sandstone with gray shale inclusions 
and partings. 

Gray slightly sandy slightly calcareous shale. 

Alternate layers gray shale and slightly calcareous 
brown sandstone. 

Brown slightly calcareous shaly sandstone. 

Brown slightly calcareous slightly shaly sandstone. 

Brown slightly calcareous shaly sandstone with 
scattered limestone partings. 

Gray calcareous shale with scattered limestone 
nodules and inclusions. 

Brown calcareous sandstone. 

Alternate layers limestone, shale, and brown 
sandstone. 

Brown calcareous shaly sandstone with gray shale 
partings. 

Grayish light brown limestone. 

Brown calcareous sandstone with scattered gray 
shale partings. 

Brown very slightly carbonaceous very slightly 
calcareous sandstone. 



Depth Interval, 
Feet 

3.4 4 . 7 - 3 4 7 • 1 

347.1 - 348.7 

348.7 - 349.0 

349.0 350.0 

350.0 - 351.0 

351.0 - 351.5 

351.5 - 353.7 

353.7 - 354.7 

354.7 - 354.9 

354.9 - 498.0 

498.0 - 499.2 

499.2 - 499.8 

499.8 - 501.0 

501.0 - 502.0 

502.0 - 503.0 

503.0 - 503.7 
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Description 

Brown very slightly calcareous sandstone with 
scattered gray shale partings. 

Grayish brown calcareous very shaly sandstone. 

Brown slightly calcareous sandstone. 

Brown sandy limestone. 

Brown calcareous·~andstone. 

Gray and brown laminated shale and sandstone. 

Brown calcareous sandstone with scattered gray 
shale partings and inclusions. 

Gray and brown laminated shale and sandstone. 

Gr.:1y shale. 

No core. 

SQUIRREL SANDSTONE 

Dark brown very slightly carbonaceous sandstone. 

Gray shale. 

Dark brown very slightly carbonaceous sandstone. 

Gray and dark brown laminated shale and sandstone. 

Black slightly carbonaceous sandstone with 
scattered gray shale partings. 

Gray slightly sandy shale. 

LABORATORY FLOODING TESTS 

PERU SANDSTONE 

:~e Peru Sandstone in this core responded to laboratory flooding 

tests, as a total recovery of 1,426 barrels of oil per acre was 

1 :Jl.::iined from 9.0 feet of sand. The weighted average percent oil 

..;.Jtur.Jtion was reduced from 45.4 to 35.8, or represents an average 

•·-:.:->very of 9.6 percent. The weighted average effecitve permeability 
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of the samfJles is 15.46 millidarcys, while the average initial fluid 

production pressure is 16.0 pounds per square inch (Sec Table V). 

By observing the data given in Table IV, you will note that of the 

20 samples tested, 10 produced water and oil, and 4 produced water 

only. This indicates that approximately 50 percent of the sand repre­

sented by these samples is floodable pay sand. 

LABORATORY FLOODING TESTS 

SQUIRREL SANDSTONE 

The Squirrel Sandstone in this core responded to laboratory flooding 

tests, as a total recovery of 202 barrels of oil per acre was obtained 

from 1.0 foot of sand. The weighted average percent oil saturation 

was reduced from 54.0 to 39.0, or represents an average recovery of 

15. O percent. The weighted average effective permeability of the 

samples is 2.40 millidarcys, while the average initial fluid production 

pressure is 25.0 pounds per square inch (See Table V). 

By observing the data given in Table IV, you will note that of the 

4 samples tested, 1 produced water and oil. This indicates that 

approximately 25 percent of the sand represented by these samples is 

floodable pay sand. 
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CALCULATED RECOVERY 

It would appear from a study of the core data, that efficient pri­

mary and waterflood operations in the vicinity of this well should 

recover approximately 3,480 barrels of oil per acre from the Peru 

Sandstone, and approximately 307 barrels of oil per acre from the 

Squirrel Sandstone. This is an average recovery of 387 barrels per 

acre foot from 9.0 feet of floodable sand from the Peru Sandstone, 

and an average recovery of 307 barrels per acre foot from 1.0 foot 

of floodable sand from the Squirrel Sandstone. 

These recovery values were calculated using the following data and 

assumptions: 

Original formation volume factor, (estimated) 

Reservoir water saturation, percent, (estimated) 

Average porosity, percent 

Oil saturation after flooding, percent 

Performance factor, percent, (estimated) 

Net floodable sand, feet 

Peru 
Sarrlstone 

1.03 

15.0 

19.4 

35.8 

55.0 

9.0 

Squirrel 
Sandstone 

1.04 

20.0 

17.4 

39.0 

60.0 

1.0 



l 
RESULTS OF SATURATION & PERMEABlUTY TESTS 

TABLE 1-B 

Petroleum Production Corporation Lease Lowe Well No. __ 1 ___ _ Company __ ...:..:.::....:::...::....::~=-=~~-=--=::..::c..=-.:;_;.._....;...:__-=...:...;.c-'---=--=-...::;.._=-=-=--=-'----

Sample Depth, Effective Percent Saturation Oil Content Perm., Feet of Sand Total Oil Penn. 

Feet 
Porosity 

Bbls. / A Ft. Mill. Content Capacity 
No. Percent Oil Water Total Ft. Cum. Ft. Ft. X md. 

PEF U SANDSTO~ E 

l 333.1 20.7 31 40 71 498 7.1 1.0 1.0 498 7.10 

2 334.1 20.9 19 48 . 67 308 4.8 0.4 1. 4 123 1. 92 

3 336.7 12.8 43 25 68 427 5.4 0.5 1.9 214 2.70 

4 337.5 10.2 38 15 53 301 6.0 0.6 2.5 181 3.60 

5 338.1 14.9 53 38 91 613 5.8 0.7 3.2 429 4.06 

6 " 340.4 _15. 2 37 54 91 436 21. - 0.5 3.7 218 10.SO 
j, 

7 341.6 17.1 24 61 85 318 2.6 0.8 4.5 254 2.08 

8 342.7 r---74-~g 35 23 58 676 371.. 1.0, 5.5 676 371.00 

9 343.7 ! 24. 5 64 20 84 1216 1092.' 0.7- 6.2 851 764.40 

10 .-l344.3 I 26.1 50 15 65 1012 955. 0.7 6.9 708 668.50 

11 345.8 ': 23 .5 50 17 67 912 156. 1.4 8.3 1277 218.40 

12 346.8 
I 

35 459 346.-00 'J6!9_ 23 58 346. 1.0 9.3 459 
13 347.5 5.1 40 49 89 158 0.17 1.6 10.9 253 0.27 

14 (.~348.9 ' 20. 5 26 28 54 414 223. 
-, 

0.3 11.2 124 66.90 i 

15 349.5 -- 4 .1 48 50 98 153 0.34 1.0 12.2 153 0.34 

16 350.6 13.0 39 44 83 393 13. 1.0 13.2 393 13.00 

17 351.7 --14 . 6 52 18 70 589 82. 0.7 13.9 412 57.40 

18 -z._'?.,-3 5 2. 3 .\ 17.9 48 20 68 667 65. ' 0.8 14.7 534 52.00 

19 353.3 
' -- 18.5 50 32 82 718 33. 0.7 15.4 503 23.10 

20 354.2 T4.4 40 53 93 447 3.1 1.0 16.4 447 3.10 

,- 7 
k:)NE \j SQUII REL SANDS'l 

21 498.2 20.2 49 34 83 768 12. 1.2 1.2 922 14.40 

22 500.3 20.2 52 23 75 815 31. 1.2 2.4 978 37.20 

23 501.5 17.2 54 41 95 721 4.9 1.0 3.4 721 4.90 

24 502.5 19.5 72 23 95 1089 10. 1.0 4.4 1089 10.00 
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Oilfield Research Laboratories 

SUIOIA&Y or nB.ldABJLITY • SATtJllATJOM TESTS 

TABUm 

Co Petroleum Production Coporation Lease Lowe WellNo._--=l=--------mpany 

Depth Interval, 
Feet 

333.0 - 341.7 

342.3 - 354.7 

333.0 - 354.7 

498.0 - 503.0 

Depth Interval, 
Feet 

333.0 - 341.7 

342 .. 3 - 354.7 

333.0 - 354.7 

498.0 - 503.0 

Feet ot Core 
Analyzed 

4.5 

11.9 

16.4 

4.4 

Averap 
Percent 
Porosity 

16.3 

16.3 

16.3 

19.3 

Feet of Core 
Analyzed 

Averqe 
Permeablllty, 

Millidarcys 

PERU SANDSTONE 

4.5 7.1 

11.9 217.2 

16.4 160.0 

SQUIRREL SANDSTONE 

4.4 15.l 

Averqe Averqe 
Percent Oil Percent Wat.er 
Saturation Saturation 

PERU SANDSTONE 

35.0 40.7 

44.4 31. 9 

41.8 34.3 

SQUIRREL SANDSTONE 

56.2 30.1 

Permeability 
Capacity 

Ft. X Md. 

31. 96 

2584.41 

2616.37 

66.50 

Average 
Oil Content 
Bbl.IA. n. 

426 

571 

531 

843 

Total Oil 
Content 

Bbls./ Acre 

1,917 

6,790 

8,707 

3,710 
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l: TABLE IV 

Cv·,.:,any 
Petroleu_!Tl Production_ Corporation _________ , ,.85,. ____ Lowe ___ _ .. W~J\N). l - ----- - -

r-- ·-1·-----

1 

~:::ple I l),:pt.~. Effective 
Porosity 

Origma! Oil S t-ur:it1.1n I O:l RecoYerv 
I 

f'.r,id'.lal Saturatic·n . 1 Volume . ;,~-~~1··-
- ______ ---• --+---------;----------l--- ___ ___ __ -.,[ ~t.~ctlV(l : e·iLiU 

Nn I Feet I 1 1 
: l W:·-..cr Pc:rn1r.~~ility ! Pro<i~et .r;!" : '" I !:lb'" ' \ }?'t I ~l · Bl-- 10 

, •\ F' i <"'. · "'c 

--------·----------i---- --:----= ___ .. ,.,' • ____ :~ -+-~ _ .. '_Oi: ____ W~ter 

I ! ' l PEF
0

U SANDSr ONE 
I 

l 333.1 20.2 31 486 0 0 31 42 
2 334.1 20.4 20 317 0 0 20 
3 336.7 13.0 43 434 0 0 43 
4 337.5 10.7 37 307 0 0 37 
5 338.1 15.3 52 617 0 0 52 
6 340.4 15.7 36 438 0 0 36 
7 341.6 17.6 23 314 0 0 23 
8 342.7 24.6 35 668 6 115 29 
9 343.7 24.7 64 1226 28 537 36 

10 344.3 26.1 50 1012 12 243 38 
11 345.8 23.3 50 904 14 253 36 
12 346.8 16.5 35 448 3 38 32 
13 347.5 5.6 40 174 0 0 40 
14 348.9 20.1 26 405 0 0 26 
15 349.5 4.6 47 168 0 0 47 
16 350.6 13.2 39 399 4 41 35 
17 351.7 14.6 52 589 13 147 39 
18 352.3 17.7 48 659 6 82 42 
19 353.3 18.2 50 706 13 184 37 
20 354.2 14.8 40 459 3 34 37 

SQUIR REL SAN[ STONE 

21 498.2 20.6 48 767 0 0 
22 500.3 19.9 52 803 0 0 
23 501.5 17.4 54 729 15 202 
24 502.5 19.8 71 1091 0 0 

Notel: cc-<Ublc centlmetllr. 

•-Volume of water recovered at the time of maximum oll recov9r7. 

••-Determ!ned by pau1q water throuch sample which still contalna residual oil. 

48 
52 
39 
71 

47 
25 
16 
41 
58 
62 
54 
51 
47 
54 
63 
49 
70 
51 
63 
56 
55 
56 
59 

35 
24 
57 
24 

I . 

Bbls. 'A. :r:. : Recovt->r~d . Miilliarcys0 P: 0 :,,,,1<: ' 
I cc.• ' Lbfc. /Sq.; ill. -- ----r---- -----+-- - --- -- - ----- - - - --

486 . 10 0.22 5o I 
317 0 Imp. -
434 0 Imp. -
307 0 Imp. -
617 6 0.08 50 
438 

I 
12 0.22 45 

314 0 Imp. -
553 284 14.14 10 
689 334 65.97 10 
769 162 30.(9 10 
65i 366 24.98 10 
410 280 4.42 20 
174 0 Imp. -
405 168 3.07 25 
168 0 Imp. -
358 206 3.67 20 
442 250 8.83 15 
577 292 5.10 20 
522 260 4.20 20 
425 126 1.20 25 

767 0 Imp. -
803 0 Imp. -
527 132 2.40 25 

1091 0 Imp. -

~ 
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SUMMARY OF LABORATOllY FLOODING TF.STS 

TABLE V 

Petroleum Production Corporation Leve Lowe Well No,~_l ______ _ 
Company·----------------.c.----------

Depth Interval, Feet ------- --- --------
Feet of Core Analyzed 

Average Percent Porosity 

Average Percent Original Oil Saturation 

Average Percent Oil Recovery 

Averaae Percent Residual Oil Saturation 

Average Percent Residual Water Saturation 

PERU SANDSTONE 

342.3 - 354.7 

9.0 

19.4 

45.4 

9.6 

35.8 

56.2 

SQUIRREL SANDSTONE 

498.0 - 503,0 

1.0 

17.4 

54.0 

15.0 

39.0 

57.0 
~---------- -------- ----------- ---------

Ave~ Percent Total Residual Fluid Saturation 92.0 96.0 -------------- ----- ---

Average Oriainal Oil Content, Bbls./ A. Ft. 693. 729. 

Average Oil Recovery, Bbls./A. Pt. 158. 202. 

Average Residua 1 Oil Content, Bbls./ A. Ft. 535. 527. 

Total Qrieinal Oil Content, Bbla./.Acre 61_239. 729. 

Total Oil Recovery, Bbls./ Acre 1 L 4 2 6 • 2 0 2 , 

Total Residual Oil Content, Bbts./ Acre 

Average Effective Permeability, Millldarcys 

Average Initial Fluid Production Pressure, p.1.f. 

NOTE: Only those samples which recovered oil were used In calculating 
the above averaps. 

4 1 813 • -----~-----------~] L.•'---------

15.46 2.40 

16.0 25.0 

• 

, 
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