June 16, 1999

NEW MEXICO OIL CONSERVATION q.g) E‘ @ @ E?‘j @ mn
Oil & Gas Division ; ;’\ - i:j
1000 Rio Brazos Road B JuN 2 1 1999

Aztec, New Mexico

87410 Ol CON. DI
BIST 8

For the attention of : Frank Chavez

Dear Sir,

Please find enclosed one (1) original of our certified survey results on the well described
below.

Customer : Williams Production Company

Well : Rosa Unit #169A

Rig : Aztec #124

Field : Mesa Verde

Legal : Sec. 3 - T31N - RO6W ')7 #; SO‘OSC\"QQ:I(I‘?
County : Rio Arriba D) [ j -

State : New Mexico

Please feel free to call upon me at any time should you have any questions regarding the
enclosed information.

Sincerely,

/)
/L[W \XJ[H/LL{’

Craig/Davis

Directional Drilling Coordinator
7197 W. Derrick Drive

Casper, Wyoming 82604

(307) 472-5757



Customer : Williams Production Company

Well : Rosa Unit #169A

Rig : Aztec #124

Field : Mesa Verde

Legal : Sec. 3 - T31IN - RO6W

County : Rio Arriba

State : New Mexico

Calculation Method : Minimum Curvature
Magnetic Declination Applied : 11.3° East

Vertical Section Direction : 245.71° Azimuth

Note : See attached SSDS Certified Survey Worksheet for all survey information as
recorded in the field.

I, Craig Davis, having personal knowledge of all the facts, hereby certify that the
above listed Directional Survey is true and correct as determined from all available
Sperry-Sun Drilling Services records.

7 \ "vl.’
g AU 4
Directional Drilling Coordinator

£/, -
Og,tlns f% day of . Z/ e 419 99, before me personally appeared
TN

[ to me known as the person described in and who
executed the same as his/her free act and deed.

)lfuczlt (M )J/WLZL 5@7' 3 Looo

ry Public in and for th¢/ County of My Commission Expires
Natrona, State of Wyoming

County of

Natrona
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Williams Production Company

Mesa Verde Field
Rio Arriba Co., NM
Sec. 3-T31N - RO6W
Rosa Unit #169A - MWD/SS Survey

SURVEY REPORT

6 June, 1999

Your Ref: 90037

SPerry-sUn

A BIVISION OF BRESSER IO STRIEK POC.

Survey Ref: svy1459



Sperry-Sun Drilling Services

Survey Report for Rosa Unit #169A - MWD/SS Survey

Your Ref: 90037
Williams Production Company Rio Arriba Co., NM
Mesa Verde Field Sec. 3 - T31N - RO6W
Measured Vertical Vertical Dogleg
Depth Incl. Azim Depth Northings Eastings Section Rate
(1) m () (ft) ) (°1100ft)
0.00 0.000 0.000 0.00 000N (70 033 0.00

511.00 0.000 0.000 511.00 000N 0Q0E 0.00 0.000
544.34 2400 237.300 544.33 038S 0SowW 0.60 7199
575.34 3600 226600 575.29 1408 1.84W 225 4255
606.30 4,000 223.300 606.18 2858 3229w 417 1.472
637.33 4200 232000 637.13 434S 493W 6.27 2.103
668.33 4200 231.900 668.05 5748 671 W 8.48 0.024
699.34 4600 230800 698.97 7228 857TW 10.78 1.318
729.89 5200 239100 729.40 878 1071 W 1334 3035
760.94 5800 230500 760.31 10438 13.13W 16.25 3.278
79234 7.700  238.000 791.40 12558 16.13W 19.87 6.658
82327 8700 237.700 822.11 14908 1987W 2424 3.236
85467 8700 234000 853.15 17578 2380W 2892 1.782
885.77 8800 235700 883.88 20298 2767W 3356 0.892
91722 10000 235000 914.91 23218 31.80W B62 3833
94838 11100 237.100 94554 26398 36.62W 4424 3.7
980.12 11400 239.600 976.67 20648 41.90W 50.38 1.804
1011.79 11900 244700 1007.69 32628 4755 W 56.76 3613
104239 11800  244.400 1037.64 B3RS 53.22W 6304 0.384
107359 12800  248.600 1068.12 37968 0PRW 69.68 4299
110459 13.400 247.000 1098.32 40628 6582 W 76.70 2.261
113544 14300 244900 1128.27 43638 7256 W 84.08 3.341
116605 15100 243.600 1157.88 47.00 S 7956 W 91.85 2827
119788 16.500 243.500 1188.50 5087 S 87.32wW 100.51 430
122880 17.200  244.200 1218.19 54838 9B.W 109.50 2340
1260.15 17.800 245.200 1248.00 58848 10388 W 118.89 2148
129115 18.400 245600 1277.46 62858 112.64W 12852 1977
132240 19100 245200 1307.05 67.03S 121.77TW 13857 2277
135332 19600 245200 1336.23 71.338 131.07W 148.81 1.617
138395 20700 244500 1364.98 75828 14062 W 159.36 3.676
141265 21200 245800 1301.78 80.13S 14996 W 169.62 237
144200 22200 244.700 1419.06 84675 159.78 W 180.47 3678
147334 23000 246.100 1447.99 8968 S 170.74W 19252 3.076
150284 24100  244.700 147503 94508 181.45W 204.30 4183
153333 24700 24540 1502.80 9990 S 19287W 21690 2184
1564.11 24800  244.700 1530.75 105.34 S 20456 W 229.78 1.006
1595.44 25600 245000 1550.10 111018 21663W 243.12 2.586
162681 26500 244200 1587.28 116928 22008 W 256.89 3.080
165745 27100 244900 1614.63 122858 24155W 270.70 2213
1687.74 27.900 244500 1641.50 128838 25419W 28460 2.71

Continued...

6 June, 1999 - 15:04 -2- DrillQuest



Sperry-Sun Drilling Services

Survey Report for Rosa Unit #169A - MWD/SS Survey

Your Ref: 90037
Williams Production Company Rio Arriba Co., NM
Mesa Verde Field Sec. 3 -T31N - RO6W
Measured Vertical Vertical Dogleg
Depth Incl. Azim, Depth Northings Eastings Section Rate
(ft) () () (ft) (ft) (°1ooft)

171940 28400 245800 1669.41 135118 267.75W 290.62 2499
175000 29300  246.300 1606.21 141.10S 281.24W 31430 3045
178132 30100 246100 1723.42 14736 S 205.44W 329.90 2574
181260 30800  245.600 1750.30 15385 S 30990 W 345.76 2.380
184390 31.800 245600 177713 16057 S R4 W 362.02 3.195
187481 32400  243.800 1803.31 16759 S 3056 W 37844 3653
190636 33500  243.600 1820.79 175198 B494W 30559 3504
193766 34300 243300 1855.77 182998 37056 W 41308 2611
196884 34800 242600 1881.45 191.04S 3BEINW 43060 2,048
199852 35800 242100 1905.67 199.008 40150 W 447381 3507
202084 36600 242900 1930.96 207548 HN7HAW 466.28 2.966
206096 37100  242.800 1955.85 21605 S 43451 W 48492 1618
205196 37200 243.100 1980.56 22457 S 451.19W 503.62 0.668
212356 36800 243500 2006.79 233118 46818 W 522.62 1.477
215475 35800  241.200 2030.93 241678 48453 W 541.05 5.416
218590 3BBO0  242.400 2056.20 25028 S 50059 W 559.23 2.253
21575 3BB0 242100 2080.41 258.41 S 51604 W 57666 0588
24742 3/3A0 241700 2106.17 26709 S 53220 W 505.08 1.741
27845 35400  241.700 2131.48 27560 S 54800 W 61294 0322
230900 34400  241.200 215654 283958 563.45 W 630.37 3.405
233838 3IBOO 243500 2180.69 201.71 8 57826 W 647.07 4902
236033 35400  243.600 22065.98 29066 S 50423 W 664.80 1.306
240118 3B30 243500 2231.96 07868 610.73W 683.31 0.363
242081 35400 246.600 225532 314858 625.75W 699.87 6.274
246112 35600  246.100 2280.81 322.14S 642.40 W 718.05 1126
240007 35500  246.100 2304.36 32896 S 657.79W 734.88 0345
252026 34400 246500 2329.10 36918 67363 W 75217 3722
255006 34800  248.000 23363 34246 S 689.23 W 76900  3.158
258096 34400 247.%0 2379.07 349138 70546 W 786.62 1825
261273 34100 247800 2405.33 594 S 721.9W 804.40 1.422
264416 34400  246.800 2431.31 362.75S 73831 W 82217 2189
267581 34400  246.600 2457.42 36083 S 75474 W 84005 0357
2707.77 34500 246500 2483.78 377028 TM3R2W 85813  0.350
273067 34600  246.600 251005 384228 787.92W 876.22 0.360
277098 34400 245400 253586 V43S 804.12W 89395 2.263
280151 3IBOOO0  246.300 2560.96 3654 819.98 W 911.33 2584
263329 34800 246.300 2587.02 4585S 83663 W 929,51 0.629
286411 34100  245.600 2612.44 412968 85255 W 946.95 2.600
280597 33600 245.400 2638.90 420318 868.70W 964.69 1.608
202664 33600 245800 2664.44 427338 884.15W 981.67 072

Continued...
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Sperry-Sun Drilling Services

Survey Report for Rosa Unit #169A - MWD/SS Survey
Your Ref; 90037

Williams Production Company

Mesa Verde Field

Rio Arriba Co., NM
Sec. 3 - T31N - RO6W

Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate
(R) ] () (") ()  Crioof
205753 34.300 245.900 2680.07 43438 S 895.90W 908.92 2273
2087.71 34.400 246.600 271498 441248 91548 W 1015.95 1.350
3019.32 34.000 247.300 2741.13 448208 931.83W 1033.71 1.775
3050.75 33.000 246.300 2767.34 45038 947.78 W 1051.05 3.634
308237 33.600 245.000 2793.76 462.19 S 963.59W 1068.41 2940
3113.74 34500 245.400 2818.76 46056 S 97953 W 1085.98 2956
314561 35100 244500 284593 47726 S e06.01 W 1104.16 2.478
3N7B57 36.100 244900 2870.29 484718 1011.78 W 1121.60 3.427
320740 36900 245000 289587 492738 102898W 114053 2520
323794 660 245600 292034 50036 S 104553W 115880 1532
326084 35.200 245900 2046.18 508.05 S 106259 W 1177.51 4423
3300.97 343800 244700 2971.68 515518 107881 W 1195.36 2557
33222 34.700 244.400 2997.36 52316 S 109489 W 121317 0.634
3363.40 34.600 244500 3023.08 53083 S 111088 W 123095 0.368
3393.85 34.300 246.300 3048.12 853798 S 112654 W 1248.12 3.406
342552 35.200 248.000 A074.14 54498 S 1148.18 W 1266.16 4176
345535 365.400 248.600 3098.49 55136 S 11599.20W 1283.38 1.342
3486.50 36.800 248.200 312381 8§58.03 8 117606 W 1301.49 1.486
3517.00 37.100 245.800 3148.365 565128 1192.713W 1319.61 6.326
3548.01 37.900 244700 317295 573028 120087 W 1338.48 3.364
3B79.0 37.600 246.800 3198.17 581.048 122767W 1358.00 4140
3611.25 37.400 246.300 3223.04 588.64 S 1245.18 W 1377.09 1.162
3641.60 37.100 247.500 3247.20 50584 S 1262.08 W 1385.45 2589
3673.21 36.600 246.300 3272.49 603.28 S 127951 W 1414.41 2772
370355 36.000 245.600 320694 61060 S 120691 W 1432.37 2403
3733.55 36.500 245200 3321.14 61798 S 131204 W 1450.11 1.844
3766.97 36.800 243.600 348.12 62650 S 132982 W 1469.81 3516
3797.58 36.300 240.100 R73.03 63489 S 134551 W 1487.56 6.845
382751 365.800 240.300 3397.38 64354 S 1360.61 W 1504.88 1.715
395851 36600 23700 342240 65283 S 137638W 152308 3994
4060.00 28.500 243.300 3BG2.12 705.73 8 147083 W 1630.838 4201
4141.00 24500 246.300 3664.60 721178 1503.48 W 1667.05 5.206
4205.00 21.500 248.300 372351 73085 S 152654 W 1692.04 4843
4301.00 19.500 252.300 3813.43 74222 8 1558.15W 172553 2542
4356.00 19.000 258.300 3003.13 750.18 § 1588.40W 1756.38 2147
4492.00 18.500 263.200 3094.04 75138 161883 W 1786.15 1.753
4587.00 19.000 271.300 4084.01 75654 S 164027 W 1814.47 2.755
4681.00 19.000 279.300 4172.90 753718 1670.67W 1841.02 2.769
477400 19.000 287.300 4260.85 746.76 S 170807 W 1864.96 2.799
4869.00 18.500 205.300 435083 76728 1737.47TW 1886.30 2.755
Continued...
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Sperry-Sun Drilling Services

Survey Report for Rosa Unit #169A - MWD/SS Survey
Your Ref: 90037

Williams Production Company

Mesa Verde Field

Measured

Depth
(m

4064.00
5091.00
5220.00
5347.00
547400

5726.00
59681.00
6235.00
6486.00
6552.00

6607.09

Incl.

15.500
14.250
11.000
8.250
7.000

6.250
4.250
4000
3.250
3.500

3.500

Azim.

299.300
305.300
313.300
316.300
320.300

321.300
320.200
328.300
316.300
326.200

326.300

Vertical
Depth
(f)

4441.67
4564.42
4690.29
4815.4¢
941 .37

5191.68
5445.60
5608.94
5940.44
6015.33

6070.32

Northings
(ft)

723078
705.73 8
688118
673218
660.66 S

638.14S
620.04 §
60526 8
592678
580.64 S

586848

Eastings
(ft)

176217TW
1769.73W
1811.66W
1826.77W
1838.01 W

1856.0W
187111 W
1881.77W
1801.29W
18663.70W

188557 W

©

Rio Arriba Co., NM
Sec. 3 -T31N - RO6W

Vertical
Section
()

1903.61
1921.60
1934.33
1941.98
1947.06

1864.56
1960.52
1964.17
1967.66
1968.61

1969.16

All data is in feet unless otherwise stated. Directions and coordinates are relative to True North.

Vertical depths are relative to Mean Sea Level. Northings and Eastings are relative to Global Coordinates.

The Dogleg Severity is in Degrees per 100ft.

Vertical Section is from Well and calculated along an Azimuth of 245.710° (True).

Based upon Minimum Curvature type calculations, at a Measured Depth of 6607.091t.,

The Bottom Hole Displacement is 1984.33ft., in the Direction of 252.798° (True).

Dogleg

Rate

(°1100ft)

3.388
1.561
2855

After talking with David Spitz and Perry Cates about lengthing survey stations on the drop section of the well. Perry
suggested surveying every 8 joints roughly every 250°. The New Mexico Oil & Gas Division was contacted and
talked to Frank Chavez at home (505-334-2709) this call took place at 10:00 am on 6-5-89. He was told that
Williams Prod. was drilling a deviated S- well and that tools were in the drop section of the well and were not aware
of survey station requirements. Frank said go ahead and go to 250" stations and to document his permission on

final survey reports.

Continued...

8 June, 1999 - 16:04

DrillQuest



