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llltSltllVOIII 1"1.UIO DIVISION 

Attention: Mr. Jerry C. Simmons 

Gentlemen: 

Subject: Reservoir Fluid Study 
G.C. Lemon No. 6 Well 
Lemon Ranch Pool Field 
Comanche County, Kansas 
Our File Number: RFL 79352 

Duplicate subsurface fluid samples were collected from the subject well by a 
representative of Tefteller, Inc. on May 21, 1979. These samples were submitted 
to our Dallas laboratory for use in a reservoir fluid study. Presented to you 
in the following report are the results of this study. 

As a quality check, the room temperature saturation pressure of each subsurface 
sample was initially determined. At 72°F., the two subsurface samples were 
found to have bubble point pressures of 1473 psig and 1475 psig. These values 
were considered to be in excellent agreement with one another and the sample 
having the higher room temperature saturation pressure was selected for use 
in the reservoir fluid study. 

The hydrocarbon composition of the reservoir fluid was measured by low temperature 
fractional distillation. The results of this distillation in terms of both mol 
percent and weight percent are presented on page two. 

A portion of the subsurface fluid was initially subjected to constant composition 
expansion at the reservoir temperature of 125°F. During this expansion, a bubble 
point pressure of 1695 psig was determined. The results of the pressure-volume 
measurements at the reservoir temperature are presented on page four. 

During differential pressure depletion at the reservoir temperature, the fluid 
liberated a total of 845 cubic feet of gas at 14.65 psia and 60°F. per barrel of 
residual oil at 60°F. The relative oil volume associated with this test was 
1.490 barrels of saturated fluid per barrel of residual oil. In addition, the 
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oil density and the properties of the evolved gases were measured at each point 
during the depletion. A summary of the differential pressure depletion data may 
be found on page five. 

Viscosity measurements were then performed on the reservoir fluid at 125°F. in 
a rolling ball viscosimeter. The viscosity of the fluid was found to vary from 
a m1n1mum of 0.388 centipoise at the saturation pressure to a maximum of 1.390 
centipoises at atmospheric pressure. 

Four single-stage separator tests were then performed at 70°F. to determine the 
effect of separator pressure upon gas/oil ratio, stock tank oil gravity, formation 
volume factor and separator gas composition. The results of the four separator 
tests are tabulated on page seven and the.associated chromatographic analyses 
of the separator gas samples may be found on page eight. The separator data 
indicates that optimum separation should occur near 90 psig at 70°F. and near 
optimum separation should occur over pressures ranging from 60 psig to 100 psig. 

It has been our pleasure to perform this reservoir fluid study for K.R.M. Petroleum 
Corporation. Should you have any questions or if we may be of further assistance 
in any matter, please feel free to call upon us. 

PLM:JF :bt 
7 cc: Addressee 

Very truly yours, 

~ 
P. L. Moses, Manager 
Reservoir Fluid Analysis 
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Company K.R.M. Petroleum Corp. Date Sampled May 21 1 1979 

Well G.C. Lemon No. 6 County Comanche 
Field Lemon Ranch Pool State Kansas 

Formation Name 
FORMATION CHARACTERISTICS 

Date First Well Completed 
Oriiinal Reservoir Pressure (Lemon 
Original Produced Gas-Oil Ratio 

Production Rate 

No. 3) 

Separator Pressure and Temperature 
Oil Gravity at 60° F. 

Datum 
Original Gas Cap 

Lansing Kansas City 

-----------, 19 __ 
1762 ____ PSIG@ 4777 Ft. 
640 _________ SCF ;Bbl 
160 ..;:;..:;;...;:._ ________ Bbl/Day 
10 ____ PSIG. 80 OF. 
47 ____________ 0 API 
3011 __________ Ft. Subsea 
None 

WELL CHARACTERISTICS 
Elevation 
Total Depth 
Producing Interval 
Tubing Size and Depth 
Productivity Index 
Last Reservoir Pressure 

Date 
Reservoir Temperature 
Status of Well 
Pressure Gauge 

N onnal Production Rate 
Gas-Oil Ratio 
Separator Pressure and Temperature 
Base Pressure 

Well Making Water 

SAMPLING CONDITIONS 

Sampled at 
Status of Well 

Gas-Oil Ratio 

1766 KB ___ _;;_ _________ Ft. 
4802 PB _____________ Ft. 

_4_7_7_8-_4_7_8_8 ________ Ft. 
2-3/8 In. to 4770 Ft. ------

~~,_Bbl;D /PSI @ __ Bbl/Day 
1768 PSIG@ 4 783 Ft. 
May 21 , 19.2.L_ 
125 oF.@ 4 783 Ft. 
Shut in 
Amerada 

__________ Bbl/Day 
__________ SCF;Bbl 
_____ PSIG, ______ °F. 
___________ PSIA 
____________ -,. Cut 

4683 Ft. 
Shut in 

► Se1>arator Pressure and Temperature 
Tubing Pressure 535 

PSIG, 
CF;Bbl 

oF. 

PSIG 
Casing Pressure Nil PSIG 

Sampled by Tefteller, Inc. 
Type Sampler 

REMARKS: 
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Lansing Kansas City 

Comanche 

Kansas 

HYDROCARBON ANALYSIS OF Reservoir Fluid SAMPLE 

MOI. WEIGMT c.;NSITY @ so• "· • AP'I MOLECUI.All 
COMP'ONENT 

P'ER CENT PER CENT GRAMS PER CUBIC 
@ so• "· WEIGMT 

CENTIMETER 

Hydrogen Sulfide Nil Nil 
Carbon Dioxide 1.01 0.50 
Nitrogen 1.29 0.41 
Methane 29.53 5.35 
Ethane 6.07 2.06 
Propane 10.30 5.13 
iso-Butane 2.26 1.48 
n-Butane 6.57 4.31 
iso-Pentane 2.38 1.94 
n-Pentane 2.05 1.67 
Hexanes 4.16 4.03 
Heptanes plus 34.38 73.12 0.8326 38.3 188 

100.00 100.00 

n.- analy-. opinion• or lntarpNtatlona aN hued on ob.ervationa and mal.erial aupplled b1 Use client to whom, and for wb,- exclualve and eonlldentlal QM, 
thla report la made. 'n.a lntarpretatlona or opinion• upreued ,ep,-nt Use belt judsmant of eo,.. Laboratariea. Inc. (all arrora and omiuiom ucept.ed): but 
C.O... IAhontorl-. Inc. and Ila olfieara a11d ampl'"- auuma 1IO ruponaihilitJ' and make no warrant7 or rep,-ntationa u tD tba productlYlt;r. props -
tloo. or prolltahl•n- of •DF oil. saa or otbar mineral well or aand In conllfftlon with wbicl, auch report la uead or Nlied .._. 
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FUe RFL 79352 

Wel ... l __ G_. _c_. _Le_m_o_n_N_o_. _6 __ _ 

VOLUMETRIC DATA OF Reservoir Fluid SAMPLE 

1. Saturation pressure (bubble-point pressure) 

2. Specific volume at saturation pressure: ft i;lb 

3. Thermal expansion of saturated oil @ 5000 PSI -----

1695 PSIG@ 125 • F. -----
0. 02348 @ ------

•F = 1.03347 125 
70 •F -------

4. Compressibility of saturated oil @ reservoir temperature: Vol/Vol/PSI: 

From 5000 PSI to 3500 PSI = 9.61 X 10-6 

From 3500 PSI to 2500 PSI = 11.43 X 10-6 

From 2500 PSI to 1695 PSI= 13.91 X 10-6 

Th•.., &nab,-. 01,iniona or Interpretation• are baOMI •• obNrvallon1 and material 1u1>pli.J b1 the client to "bom. and for whoee e:11clu1ive and ~nlldentlal -
lhi1 report i1 made. Th• interpttlationa or opinion• exptt1aed rep,.....nt I.he Mil ju.J:,ment of Core Laboratorin. Inc. {all erro" and omluiona ucept.ad): '-rt 
c,,,.. !Abo1·atoriea. Inc. and It.a offi .. n and employ-. anume no n1po111ibllit1 an malr.e no warranty or repruent.aUona u to the productlvl\J, proper -
t1un. or proflt.hlend& of an,- oil, su or ol.ber mineral well or aand la connectloa wll.b wbic:b ouc:b report la uMd or Nliod apoa. 
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Pq,.~_4 __ o.~f ____ l_l ___ _ 

Ffi __ R_F_L_79_3_5_2 _____ _ 

w,._1~1 __ G _____ . c ........ _L-e_m_o~n~N ... o-,~6 __ _ 

Pressure-Volume Relations at 125 •F. 

Pressure 
PSIG 

5000 
4500 
4000 
3500 
3000 
2500 
2000 
1900 
1800 
1700 
1695 
1685 
1675 
1652 
1590 
1525 
1438 
1339 
1219 
1095 

959 
828 
690 
550 
427 
311 

Relative 
Volume P! 

0.9634 
0. 9678 
0. 9725 
o. 9775 
0.9829 
0.9888 
0.9955 
0.9969 
0.9984 
0.9999 
1.0000 
1.0033 
1.0054 
1.0104 
1.0273 
1.0474 
1.0781 
1.1192 
1.1808 
1.2631 
1.3866 
1.5515 
1. 8093 
2.2210 
2.8406 
3.8688 

y 

Function (2) 

2.329 
2.260 
2.207 
2.134 
2.055 
1.955 
1.867 
1. 761 
1.660 
1.559 
1.480 

{l) Relative Volume: V /Vsat is barrels at indicated pressure per barrel at 
saturation pressure. 

(2) Y Function = (Psat-P) 
(Pabs) (V /Vsat-1) 

Tb.-. analy.es. opinion■ or intft11>•~tatio1111 are bued 011 ob6.ervationa a11d mat.rial aupplial by the ellent to "hom. aad for whow ueluaive and confidential aaa. 
t_!,I& "'""" ii made. The lnlerpre!At,nna or or,inion1 up,...Nd repru~nt t.lae brlt juu:,m•nt of Core Laboratori-■ • lne . . fall enon and omiNion1 ucept.edl; but 
,.o ... Li.bnnitorin. Inc. and it& olfu>f'r■ a11d employ-. uaume ao rupo1111lbllit1 an make no warrant7 or reprewntat•ona u to the productivltJ, pr-oper _,... 
uon. or 1,mtlt.i,hlcnHe of an,. oil, pa or OU.er mineral ••II or aand In conneetlon wit.la wbida auda ,.per\ la uMd or relied u-. 
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Differential Vaporization at 125 °F. 

Pressure 
PSIG 

1695 
1400 
1200 
900 
600 
300 
150 

0 

Solution 
Gas/Oil 
Ratio (1) 

845 
733 
663 
555 
446 
331 
259 

0 
at 60°F. = 

Relative 
Oil 

Volume(2) 

1.490 
1.442 
1.412 
1.365 
1. 317 
1.264 
1.227 
1.033 
1.000 

Relative 
Total 

Volume(3) 

1.490 
1.634 
1. 781 
2.170 
3.024 
5.738 

11.216 

Gravity of residual oil= 43.2°API at 60°F. 

Oil Oeviation 
Density Factor 

_g_m/cc z 

0.6823 
0.6921 0.833 
0.6989 0.844 
o. 7100 0.868 
o. 7224 0.898 
0.7359 0.935 
0.7454 0.959 
0.7829 

(1) Cubic feet of gas at 14,6S__Jlsia and 60°F. per barrel of residual oil at 60°F., 

Gas Formation 
Volume 

Factor(4) 

0.00970 
0.01145 
0.01563 
0.02407 
0.04892 
0.09579 

(2) Barrels of oil at indicated pressure and teuq1crature per barrel of residual oil at 60°F. 

Incremental 
Gas 

Gravitl, 

0.751 
0.745 
0.746 
0. 773 
0. 841 
0.996 
1.874 

(3) Barrels of oil plus liberated gas at indicated pressure and temperature per barrel of residual oil at 60°F. 
(4) Cubic feet of gas at i1~icatcd pressure and temperature per cubic foot at 14.65 psia and 60°F. 

ThtM aualJkl, ,,,,1nl11n1 or inu•q,rdallon ■ are, be.Mod on ot11..rnu11ori ■ 11n1I materinl ,u,,plit"Ct 1,r lh" rli,•n1 lo "horn, anJ (or "'hoee ~xduaivr •n•1 <"onft,1..-ntial UN'. 
Ilda ,q .. ,,, •• ,,,,.,,, -r1 ... 1nl,rp1i-t11l!Hftl 11r opltt1n,111 1·111111·~-t1·-I ,,,,,,-,i,1.t l)H• }~·ii j,,l,11111·1\I nr (,.,, I ,!,,t,\11r1.•! lnr 111/1 rr•- ·: r1,I •I lj· 1 ! 



► 

• 

Pressure 
PSIG 

5000 
4000 
3000 
2000 
1750 
1695 
1400 
1200 

900 
600 
300 
150 

0 

CORE LA BORA TORI ES, INC. 
t>,1,ol,11m Rrur11oi, Engin~,ring 

DAL.LAS.TEXAS 75207 

Viscosity Data at 125 °F. 

Page 6 of 11 
Fi1~e __ R_F_L_7_9_3_5_2 _____ _ 

We]] __ G_._C_._L_e_m_o_n_..;;..N..;;.o..;.._.;;;.6 __ _ 

Oil Viscosity 
Centi poise 

Calculated 
Gas Viscosity 

Centi poise 

Oil/Gas 
Viscosity 

Ratio 

0.464 
0.441 
0.418 
0.395 
0.389 
0.388 
0.416 
0.438 
0.475 
0.525 
0.600 
0.666 
1.390 

0.0149 
0.0142 
0.0132 
0.0123 
0. 0114 
0.0106 
0.0079 

27.9 
30.8 
36.0 
42.7 
52.6 
62.8 

175.9 

Tb- anal~. opinion■ or l11t.■rprwtatloa■ an baaed on obM"atlon■ and material Mlpplled b,. the client to whom, and for wbc-. aclualve and eonl\de11tlal UN, 
tlsla rei,oft I■ made. Tbe l11tarpret.■ tiona or opinion■ expreued repre•nt the baet judr,nen\ of Core IAboratori-. Inc. (all arrors and omluion1 ucept.ed): but 
2'!~ ~~~~~t~--~~c·_!''!~ •~.~leer■ •~. empl~"-: au~me n~ ~Ponalblll~ ~nd .~•ke, .n~ :-•~•~ntF_.!r,_r■ P~_"_~tl~~ u -~ th■ productlvit¥, proper ope,.._ 
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Well G.C. Lemon No. 6 

SEPARATOR TESTS OF Reservoir Fluid SAMPLE 

SltP'A.IIATOII SltP'AIIATOII STOCK TANK l'ORNATION SIU"ARATOII SP'ltCIP'IC-
P'lll:SSUAE. TitMPCAA TUlllt. GAS/OIL IIATIO CAS/OIL RATIO GIIAVITY, VOl.UNlt VOLUNlt GIIAVITY 01' 
P'SI GAUGE . ,. . • AP'1 ~ •o• ,. . l'ACTOII l'ACTOII P'\.ASHlt0 GAS 

Cl) IZ) 
,~, 14t 

15 70 787 801 1.018 0.988* 
to 
0 70 21 21 43.8 1.443 1.005 1.342 

40 70 677 705 1.041 0.916* 
to 

0 70 58 58 45.2 1.405 1.005 1.471 

60 70 624 660 1.058 0.875* 
to 

0 70 86 86 45.6 1.394 1.005 1.491 

100 70 560 608 1.086 0.824* 
to 

0 70 130 131 45.8 1.390 1.005 1.483 

*Collected and analyzed for hydrocarbons, in the laboratory. 

Gas/Oil Ratio in cubic feet of gas @ 60° F. &I'd 14 • 65 
sure and temperature. 
Gas:Oil Ratio in cubic feet of gas@ 60° F. artd 14. 65 
Formation Volume Factor is barrels of saturated oil @ 
tank oil @ 60° F. 

PSI absolute per barrel of oil @ indicated pres-

PSI absolute per barrel of stock tank oil@ 60° F. 
1695 PSI gauge and 125 ° F. per barrel of stock 

Separator Volume Factor is barrels of oil@ indicated pressure and temperature per barrel of stock tank 
oil@ 60° F. 

,,._ anal,- Ol'iolou or IDtof"llrwt&tlona are 'b&...i 1111 obMJ-Tatlou and ,natorlal 1upplied lip the en-, to .,._, alMI for .,._ ueluai" aad -ftde11u.J u•. 
thia raport ia made. n. lnter,,rwt.aUou or ophalou up.-...d rwp,_o, the ~ iudsm-01 of CoN La .. ratorl-. lac. (all ...,. aacl amlulou u~l: l,,at 
eo .. Lai,,,ratori•. Jae. and lte offl .... and -,1-. ....,,_ - .... ponalllilllp a,.,t rnalo:e IIO W&rftll~ or r■p,_nt.atloaa ... "' u.. preducti•I~. jtroper -· 
"-• or pNlltabl•- of &DJ' oil .... or otltw m.1 ..... 1 well or aacl la co1111octloft with which ■ueh ,.._ le ua,l or Nlled 11pDll. 



CORE LABORATORIES, INC 

Ptiroltum Rturi•oi, Engmttrmg 
DALLA5. TEXA5 

8 11 Page _____ of ______ _ 

Fi~ RFL 79352 

Well G.C. Lemon No. 6 

Hydrocarbon Analyses of Separator Gas Samples 

Separator Conditions: 

Comp_onent 

Hydrogen Sulfide 
Carbon Dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
llexanes 
lleptanes plus 

15 PSIG and 70 °F. 

Mol Percent 

Nil 
1.92 
2.57 

56.47 
10.81 
16.27 

2.26 
6.47 
1. 23 
1.16 
·o. 52 
0.32 

100.00 

GPM 

2.874 
4.451 
0.735 
2.028 
0.448 
0.418 
o. 211 
0.144 

11. 309 

Calculated gas gravity(Air=l.000): 0.988 

Calculated gross heating value 
(BTU per cubic foot of dry gas 
at 14.65 psia and 60°F.): 1589 

40 PSIG and 70 °F. 

Mol Percent 

Nil 
2.05 
2.84 

61.12 
11.15 
14.64 

1. 73 
4.58 
0.75 
0.68 
0.29 
0.17 

100.00 

GPM 

2.965 
4.006 
0.563 
1.435 
0.273 
0.245 
0.118 
0.077 
9.682 

0.916 

1465 

60 PSIG and 70 °F. 

Mol Percent 

Nil 
2.12 
3.01 

63.83 
11.13 
13.31 

1.44 
3.71 
0.58 
0.52 
0.22 
0.13 

100.00 

GPM 

2.960 
3.642 
0.468 
1.163 
0.211 
0.187 
0.089 
0.059 
8. 779 

0.875 

1402 

100 PSIG and 70 °F. 

Mol Percent GPM 

Nil 
2.18 
3.27 

67.95 
10.73 
11.07 

1.08 
2.71 
0.40 
0.36 
0.16 
0.09 

100.00 

2.853 
3.029 
0.351 
0.849 
0.146 
0 .130 
0.065 
0.041 
7.464 

0.824 

1317 

n,-. anal1M'tl. OJ.unwna or 1nle1111ebl1un1 ere b.aNd on ol,wrval1on1 and rn..ter,al ■ ui,1.Jli.J hr th. client LO ._hom, and for ..,ho•• eatlu..1wa and r·nrd\,1,..ntl ■ I nM. 
1h 1• r· ,., :1 , I• -11 j, , •. , • , , , . . 
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DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID AT 125 'F. 

Company K. R. M. PETROLEUM CORP. formation LANSING KANSAS CITY 

Well G. C. J EMON NO. B County COMANCHE 
Field.._ __ .._) E...,M-O...._N.._~R....,A...,N...,C.1..1H_,P1::..1O..u.O.u.J _________ State KANSAS 
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,., 

250 500 750 1000 1250 1500 1750 2000 
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1. 50 

1. 45 

1. 40 

1. 35 

1. 3 
0:: 

0 
> 

' > 
w 
~ 
:::::> 
_J 

~ 1. 2 5 

..J 

' -0 

UJ 
> -~ 1. 20 
_J 
UJ 
0:: 

1. 1 ~ ~ 

1. 1 0 

-1. 0 'W 

1. 00 
B 

CORE LABORATORIES, INC. 
Pctrol1·um R1·s1·n oir Eril,!illl'<'rirllZ 

DALLAS, TEXAS 

Page 10 of-1L 
File RFL 79352 

DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID AT 125 °F. 

Company K. R. M. PETROLEUM CORP. Formation LANSING KANSAS CITY 

Well G C. I EMQN NO. 8 County COMANCHE 
Fiel .... d _ ___.1 .... F..,,M._.ON.s... RANCH POOi State KANSAS 
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VISCOSITY OF RESERVOIR FLUID AT 125 °F. 

Company K. R. M. PETROLEUM CORP. Formation LANSING KANSAS CITY 

Well G. C. I EMON NO. 8 County COMANCHE 
Field..._ _ __.l .... E'""M,...Q .... N ........ RA..,.N.uC""'HL..j;;_PO...,Oual _________ State KANSAS 
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