
. ... . 
-: . ... 

- - --

Woods Petroleum Corporation 
3817 Northwest Expressway, Suite 700 
Oklahoma City, Oklahoma 73112 

Attention: Mr. Jeff Callard 

Gentlemen: 

7501 STEMMONS Fli£EWA'f, _ J 176<47, DALLAS, TEXAS 75247 • 214/631-8270 • 

CORE LABORATORIES, INC. 

October 23, 1984 

<r 

Subject: 

Reply To; 
10703 E. BETHANY DRIVE 

AURORA, COLORADO 80014 

~ Preliminary Phase Determination 
USA-Federal 22-1 Well 
Wildcat 
Converse County, Wyoming 
File Number: ARFL-840138 

On October 11, 1984 duplicate subsurface samples. ;were collected from the subject 
well . by a representative of Cable, Inc. The samples were forwarded to our Aurora 
laboratory for phase det.ermination. The results ,, of these determinations ar~ 
presented in this preliminary report. 

A portion of each bottom-hole sample was charged to a high pressure, windowed 
cell at room temperature and a visual bubble point was then measured. This data 
is shown on page two. The samples were then expanded to the reported reservoir 
temperature of 253°F. During constant composition expansions at this temperature 
both samples were observed to have bubble points. The pressure-volume relations 
and liquid volume data is presented on pages three and ·four. 

If you should have any questions pertaining to these test results or if we can be 
of further assistancet please do not hesitate to contact us at (303)751-9334. 

Very truly yours, 

::t;~~:~~ 
Reservoir Fluid Supervisor 

CLB/sss 
4 cc addressee 
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Company Woods Petroleum Corporation Date Sampled October 11, 1984 
--------::......;;~~~ 

FORMATION CHARACTERISTICS 

Formation Name 
Date First Well Completed 
Original Reservoir Pressure 
Original Produced Gas/Oil Ratio 

Production Rate 
Separator Pressure and Temperature 
Oil Gr8V'ity at 60°F. 

Datum 
Original Gas Cap 

______ PSI G @. ___ ..,,..,,,~Ft. 

----------------..;SCF/Bbl 
-----------~Bbl/Day 

PSIG °F. ------- ------....... 0 API ------------=--....,,..... -----------~Ft. Subsea 

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

Date 
Reservoir Temperature 
Status of Well 
Pressure Gauge 

Normal Production Rate 
Gas/Oil Ratio 
Separator Pressure and Temperature 
Base Pressure 

Wel l Making Water 

______________ _;Ft. 

--------------....;Ft. 
-------=--------___;Ft. 

In. to.----,,..,.._..:Ft . 
---.,,,.Bb,,...,1,....,/=-D/PSI @ Bbl/Day 
__ 51_1_2 ____ PSIG @ Ft. 

253 °F. @ F 
------- ------~ t. 

----------------------Bbl/Day 
-----------S_CF/Bbl 

oF. -------.;_ 
-------------,,,;PSIA 

% Cut ______________ ___,; 

_______ PSIG. 

SAMPLING CONDITIONS 
Sampled at 
Status of Well 

Gas/Oil Ratio 
Separator Pressure and Temperature 
Tubing Pressure 
Casing Pressure 

Sampled by 
Type Sampler 

liMARKS : 

--~-------------__;Ft. 

--------------~----SCF/Bbl 
PSIG, °F. 

~~~---~- -----~-­_____________________ PS I G 

....,........,.--......,,,,....------------.....;PSIG 
Cable, Inc. 
Wofford 
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Cylinder 
Number 

259691 

259756 

CORE LABORATORIES, INC. 

Reserl'o/r Fluid Analysis Page 2 of 9 
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Well USA-Federal 22-1 

SUMMARY OF SAMPLES RECEIVED IN LABORATORY 

Subsurface Fluid Samples 

Laboratory Bubble Point Pressure* 

Pressure, 
PSIG 

4258 

4246 

*Visual Bubble Point in Windowed Cell 

Temperature, 
oF. 

72 

72 

1hesa analy~es, opl.nioos or interpretaticns are based on observations c!lld Nterial 111ppUed by the clicnt to wtal, and fol' whose l:ICClll!Jive end confidential 
1111e, th.ts; lil:port ls !Mde. '1'he int~taticJns Or' opinians expniaaed represent the bast judgenent ol O:n l.Aborataries, Inc . (all urors and Clldasiala 
excepted); but Coni l...atiarl&tories, Inc. and it1 off~ and enf>loyees 1 asa1m1 no responsibility and l!l1ke ro wamanty O!' r.pruentet.tonll u to thll ~ 

• • · • ~· · • • • , .... ~ .. _,, - · - - ............. __ , __ .. , ,_,, - ... _. 1 ... --;-c~ M"l•h ~frh ••~ TW~ la •&Allld mt~ uncn .. 



:...-..-. --·---~----. ·---·- ----"-'=-=--~---------·~-..:o..:._-___ ~- _-;.;.:;;;:__--- --------------.--;;.,:...-.:-...;..:---------...;.-;;:-.;..'-:".: ----·---
) 
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Well USA-Fede al 22-1 

VOLUMETRIC DATA OF RESERVOIR FLUID SAMPLE* 

Saturation pressure (bubble point pressure) • 4879 PSIG @ 253° • 

Specific volume at saturation pressure • 0.03496 ft3/lb @ 253°F. 

Thermal expansion @ 6000 PSIG • 1.20750 V @ 253°F./V @ 76°P. 

Compressibility @ 253°F.: 

From 8000 PSIG to 6000 PSIG = 29.41 x 10-6 V/V/PSI 

From 6000 PSIG to 5111 PSIG • 40.65 x 10-6 V/V/PSI 

From 5111 PSIG to 4879 PSIG - 52.16 x io-6 V/V/PSI 

*Cylinder Number 259691 

- -------=-

These AMly~es, opinions er 1nterpret4t1ons are based on obser.iations and 11111teriAl. suppl.iod by the elient to i.Um, and for who•• uclWJive ard anfimntial 
uae, this report ia a.de. The 1ntei,,ratati<ina or opWcns eicpruaed represant tM but jlldge111111t fl! O::lnl Ubonltoriea, Inc. (411 em:n and aaia•iorla 
excepted); but eor.. l..ab:r4tQries, Inc. and it& otfker.I .wl 911ployeea 1 aseimi no rapcnsil>Uity and Nice no Wlmlllty or repruentaticn& u to the pro<b:­
tivity, p:-oper opei"6don, ar prof'i t<lhl.enissa of arry oil, 11411 or other llliMNl . ...U ar Nl-d in a::1nnacdm with MUch auch report .I.a uaed er rel.Jad upan. 

I 
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File ARFL-840138 

Well USA-Federal 22-1 

PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID AT 253°F.* 

Pressure, 
PSIG 

8000 
7500 
7000 
6500 
6000 
5500 
5200 
5111(3) 
5000 
4879(4) 
4843 
4812 
4788 
4768 
4742 
4657 
4465 
4133 
3739 
3360 
2935 
2302 
1931 
1668 
1489 
1161 

854 
607 

Relative 
Volume(l) 

0.8962 
0.9096 
0.9230 
0.9367 
0.9522 
0.9709 
0.9838 
0.9879 
0.9939 
1.0000 
1.0028 
1.0053 
1,0072 
1.0089 
1.0110 
1.0184 
1.03~6 
1.0742 
1.1307 
1.2070 
1.3229 
1.5955 
1.8698 
2.1447 
2.4005 
3.0927 
4.2568 
6.0955 

*Cylinder Number 259691 

Liquid Volume 
Volume(!) 

100.0 
85.l 
65.9 
62.5 
61.0 
59.7 
56.1 
51.5 
47.0 
44.1 
40,9 
36,3 
28.7 
23.9 
20.2 
17.8 

'Liquid Volume 
Volume(2) 

100.0 
85.3 
66.2 
63.0 
61.5 
60.4 
57.1 
53.4 
50.5 
49.9 
49.4 
48.1 
45,8 
44.7 
43.3 
42.6 

(1) Liquid volume is liquid phase volume expressed as a percent 
of the total volume of gas and liquid at the indicated pressure. 

(2) Liquid volume is liquid phase volume expressed as a percent 
of volume at saturation pressure. 

(3) Reservoir Pressure 

(4) Bubble Point Pressure 

...... - ... -·----
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CORE LABORATORIES, INC. 

Reservoir Fluid Analysis Page 6 of 9 ---- ------- ---~-
Well USA-Federal 22-1 

VISCOSITY DATA AT 253°F.* 

Pressure, 
PSIG 

Oil Viscosity 
Centi poise 

8000 
7500 
7000 
6500 
6000 
5500 
5200 
5111 
4879 

0 

0.106 
0.103 
0.100 
0.097 
0.094 
0.092 
0.090 
0.089 
0.088 

l.048 

*Cylinder Number 259691 

'nlese analysu, opinions or int~tatians ars based an observations ard ITl!lterial. &uppUed by the client ta .aian, and for lft)H 8lU:l1111ive and amtidentW 
uae, this report 11 Jllde, The fntavretatWnl w cp.lniaw expreued repn!Sllllt the biat judg~t o.t Qir'8 l.lboNtories, In:. (all UTIJl'll end CIW1.l.ana 
e1eeepted); but Core Ubar.atoriea, Iiic • .:id !.1:1 offia:rs ard uployae1, 41S\J'l8 no n1pans1bility and IMka no wan\Vlty er npruent•ticna 11.111 to th! ~ 
•'· ·'- · --- ---·~-- - _,., ..... ,_ ... "'' •n" "'fl o.e• ntt nt~ .. h.,..Ml Wl!l\l ar &and 1n oonnect!ai with "'1ch 8UCh l"'8Jl(Jrt ia U..S QI' rel.l.d \IPX\• 
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CORE LABORATORIES, INC. 
Pc1r0Ltum Rescrwir Engineering 

CALLAS, TEXAS 

Page 7 of 9 
File __ ,,_nF_L_-_84_0_1_38_ 

PARTIAL VISCOSITY OF RESERVOIR FLUID@ 253°F. 

Company .. ___ w_o_o_ds_P_e_t_r_ol_e_um __ c_o_rp'-o_r_a_t_i_on_ Formation __ ...,,... _________ _ 
Well USA-Federal 22-J County ___ ~c,....on_v_,e,....r_se ______ _ 
Field Wildcat State ____ ....;Wy;...o_m_i_n_g ______ _ 
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CORE LABORATORIES, INC. 
Reservoir Fluid Analysis Page 8 of 9 ---- ------

File ARFL-840138 

Well USA-Federal 22-1 

VOLUMETRIC DATA OF RESERVOIR FLUID SAMPLE* 

Saturation pressure (bubble point pressure) a 4862 PSIG@ 253°F. 

Specific volume at saturation pressure • 0.03504 ft3/lb @ 253°F. 

Thermal expansion @ 6000 PSIG • 1.20764 V@ 253°F./V @ 76°F. 

Compressibility @ 253°F.: 

From 8000 PSIG to 6000 PSIG = 28.87 x io-6 V/V/PSI 

From 6000 PSIG to 5111 PSIG - 39.72 x io-6 V/V/PSI 

From 5111 PSIG to 4862 PSIG = 57.83 x 10-6 V/V/PSI 

*Cylinder Number 259756 

These 4tlaly11e1, op in.inn a or intl:Jlll'etAtions are bued on observations Aid 11111ter-1al s11ppliml boJ the cliU1t to wb:al 1 and fot. \ollol• eia;l\llliW and ainfidential 
uae, this rep:>rt is IMde, The intlll1'Z'llt•ti!Xlll or opl.nicns op~Hed repreaent the be~t ~udgUl9llt o! 0... L&bo111torie.s. Inc. (all UTOt"S .rd aWiaicna 
eKCeptedl; but Core Wbanlltorles, Ino. and iu offlttrs ard ellflloyeea, 01une ro reapcnsl..bllity and IMka ~ wan-enty Cll' npreacntaticna 111 to tha ~ 
••o4+u ~-. ... __ .,,_.,. ,_ .-1'4••)..\,,.-• ""' •-• nU •••,.._"'•haft •'n.n.1 ~11 "'"aatv4 fn ~C,... t.ll?h "'1{~ tn.d\ rftMl't: llll l1Ao111d nP """lilllfi \tfl'll\ . 
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File ARFL-840138 

Well USA-Federal 22-1 

PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID AT 253°F.* 

Pressure, 
PSIG 

8000 
7500 
7000 
6500 
6000 
5500 
5200 
5111(3) 
5000 
4900 
4862(4) 
4838 
4818 
4795 
4773 
4752 
4750 
4229 
3812 
3407 
2968 
2562 
2211 
1912 
1629 
1343 
1091 

820 
593 

Relative 
Volume(!) 

0.8959 
0.9091 
0.9212 
0.9350 
0.9508 
0.9689 
0.9818 
0.9856 
0.9918 
0.9989 
1.0000 
1.0019 
l.0035 
1.0054 
1.0072 
1.0090 
1.0253 
1.0625 
1.1189 
1. 1949 
1.3096 
1.4642 
1.6583 
1.8922 
2. 2024 
2.6736 
3.3052 
4.4621 
6. 2790 

*Cylinder Number 259756 

Liquid Volume 
Volume(l) 

100.0 
82.8 
70.6 
64.1 
62.2 
60.6 
54.7 
49.2 
45.6 
41.7 
36.8 
32.0 
27.4 
23.5 
19.7 

'Liquid Volume 
Volume(2) 

100.0 
83.0 
70.9 
64.4 
62.7 
61.2 
56.1 
52.3 
51.0 
4~.8 
48.2 
46.9 
45.4 
44.5 
43.5 

(1) Liquid volume is liquid phase volume expressed as a percent 
of the total volume of gas and liquid at the indicated pressure. 

(2) Liquid volume is liquid phase volume expressed as a percent 
of volume at saturation pressure. 

(3) Reservoir Pressure 

(4) Bubble Point Pressure 

'lheGe .mUy~ei;, opinians or intlll'pNtations are based on observations and l!liiterial 8\lpplied by the client to lttlcm, and for whose mccluoive and ocnfidcntial 
use, thi1 report is mde. 1he intC1'11"'tatia\s or opini.cM eicpresaed represent the beat judgaent of On lAboratOl'iaa, Inc. (all em:m1 and m161.l.cna 
e><eeptedl; but Cont lJlharatorlu, Inc, and its offkenl and l!llC>loveea , "811\1!11 no responsibility aS1d !Mica no wamanty OC' repioeaentati.cna N to tho~ • • . • .....• , .... ~-- --- ·" --··· -' " -- - _,,__ -t,.._, L_,, ,.. .. •......t oln ~,_,....(,,.,, uith ~ic)t auch l'Wl¥'W't J.a uaed or~ UDCn. 




