Customer : Williams Production Company /!
Well : Rosa Unit #167
Rig : Aztec #124
Field : Mesa Verde

3/ RIER E B PY
Legal : K Sec. 8 -T3/N — B8§6W f;
County : Rio Arriba
State : New Mexico
Calculation Method : Minimum Curvature
Magnetic Declination Applied : 11.3° East
Vertical Section Direction : 104.95° 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.

Cracp B

Directional Drilling Coordinator

+
On this | i 2 day of N@Lﬂmm, 1994 s before me personally appeared
r(4,0 ViS to me known as the person described in and who

executed the same as his/her free act and deed.

SEPT. 3, D00

tary Public in and for thé County of My Commission Expires
Natrona, State of Wyoming

M County of
b\t Natrona
1




November 17, 1999

NEW MEXICO OIL CONSERVATION
0il & Gas Division

O RGY 1 g o10eg
1000 Rio Brazos Road T 6 ngg
Aztec, New Mexico T . P
87410 B YA

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 #167
Rig : Aztec #124
Field : Mesa Verde /
=3/
Legal : Sec. 8 -T37N — R86W
County : Rio Arriba
State : New Mexico

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

Sincerely,
\

Craig Davis

Directional Drilling Coordinator
7197 W. Derrick Drive

Casper, Wyoming 82604

(307) 472-5757
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WilliamsProduction Company

Mesa Verde Field i

3

NOV agy 1/
San Juan Co., NM . 161089 =

Sec. 8- T3IN-RéW Vil GO, miy
Rosa #167 - MWD/SS Survey U7 8 |

Job No. CA-MJ-90116,

SURVEY REPORT

1 November, 1999

Your Ref: 90116

SPerr\y/-sunm
ORILLING SERVICES

A UALLIBURIUN CUMPANY

Survey Ref: svy1610



Sperry-Sun Drilling Services

Survey Report for Rosa #167 - MWD/SS Survey
Your Ref: 90116

WilliamsProduction Company

Job No. CA-MJ-90116,

San Juan Co., NM

Mesa Verde Field Sec. 8 - T31N - R6W
Measured Vertical Vertical Dogleg
Depth IncL Azim. Depth Northings Eastings Section Rate
m 1) ) n (ft) (°/100ft)
0.00 0.000 0.000 0.00 000N 000E 0.00

325.00 0.800 148.700 325.08 1948 118E 164 0.246
387.10 1.000 147.100 387.08 2768 1.70E 2% Q.35
44014 0.900 136.900 440 11 3578 232E 317 0316
511.15 1.200 105.300 S11.11 4108 32BE 423 1.033
54211 1.800 86.100 542.06 4158 408 E 502 2502
57281 1.600 99.300 57275 4198 499 E 580 1.428
80852 1.800 86.500 603.4%5 4238 S89E 6.78 1,383
634.52 24900 86.300 634.42 4188 702E 7.86 1.806
665.53 3.100 96.500 665.40 4218 851 E 930 2.746
606.52 4300 96.700 898.32 4448 1040E 1128 3872
72812 5200 98.900 72782 4808 1308 E 1388 2905
758.67 5900 101.600 758.22 5338 1599E 16.82 2445
780.82 6.600 105.300 789.19 6.138 1928E 2021 2592
820.79 7.100 105.300 819.94 7108 285E 2390 1.614
852 .42 8.100 106.800 851.20 8268 2887E 28.09 3223
884.03 8.500 106.300 88257 956S 31.24E 3265 1.286
91450 9.200 105.100 012,76 10838 BT77E 37.36 2.360
944.13 9.600 105.400 941.91 12108 4A9R2E 4217 1.364
97433 10.000 104.600 971.66 13488 4SBE 47.31 1.399
1005.80 10.800 103.700 1002.62 14828 S089E 5299 2504
1036.95 11.800 103.000 1033.16 16228 S683 E $9.10 32490
1067.77 12.500 103.900 1063.29 17.738 63.14E 65.58 2353
1098.78 12.800 105.300 108355 19458 .71 E 7237 1.383
1130.28 13.400 105.600 112423 21358 76 8 E 7951 1017
1161.11 14.000 104.900 1154.18 23278 8364E 86.81 2019
1192.44 14100 104.600 118458 25208 90.99 E S4.42 0.385
1223.77 14.700 104.400 121492 27158 9854 E 102.21 1.922
125473 15600 104200 124480 2158 10638 E 11030 2912
128511 16400 105600 127401 31318 11447E 11867 2923
1317.02 17.200 104.900 1304.56 3738 12337E 12789 2586
134887 17.400 103.300 133496 3604S 1RS5E 137.36 1.620
1380.24 18.000 102.100 1364.85 38.138 14186 E 14689 2238
141004 18.900 103.000 1383.12 40198 15106 E 156.32 3168
1440.00 19.800 104.200 1421.30 42828 160.71 E 166.24 3284
1471.26 20.600 104.900 1450.72 45238 171.16E 17703 2673
1502.14 21.100 105.400 147958 48118 181.77E 188.02 1.719
1532.80 21.700 104.700 1508.13 51018 19257 E 190.21 2127
1562.23 23.100 103.500 1836.34 §3.74S 2B845E 21042 5.004
1593.60 23.800 102.600 1564.11 5656 S 21561 E 22290 2.506

Continued...

1 November, 1999 - 8:11 -2- DrillQuest



Sperry-Sun Drilling Services

Survey Report for Rosa #167 - MWD/SS Survey

Your Ref: 90116
Job No. CA-MJ-90116,
WilliamsProduction Company San Juan Co., NM
Mesa Verde Field Sec. 8 - T31N - R6W
Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate
(f) (1) (] 1) () (°1100ft)
1625.20 24500 102.800 150295 S840S 28 22E 23682 2230
165656 25300 102800 1621.39 62338 241.09E 24501 2551
1688.16 26.300 102.600 164084 65358 D451 E 202.75 3177
1718.44 26.800 103.300 167693 6838 8 267.70E 276.28 1.948
174896 27200 103.700 1704.12 71628 281.17E 290.13 1.4%0
1778.78 27.900 103.700 173056 7488 S 20457E A03.92 2347
180931 20000  104.200 1757.40 78308 30889 E 318.46 3.686
1839968 30000 105.100 1784.08 82218 323.29E 33355 3569
187057 30.800 104.900 1810.48 86228 3B.SE 349.04 2634
189954 31900 104.600 1836.22 90.06 S IB2BIE 364.12 3835
1931.25 33.300 103.700 1861.94 94238 3BBVE 381.20 4672
199465 34500 102500 191456 10224 S 40383 E 41654 2167
205671 34100 101.900 1965.83 10963 S 43BOE 451.47 0844
2118930 34400 103.000 201756 117.228 4724 E 486.66 1.099
2182.46 34500 103.500 2089.65 125418 S07.19E 62237 0.475
2244 66 34.600 106.700 212088 134608 S41.23E 557.64 2922
2306.99 34.800 103.500 217213 14384 S 57548 E 893.11 2940
236892 34100 103.000 222320 151878 60058 E 628.13 1.219
2431.48 34.200 103.900 27497 16004 S 643.74E 663.23 0823
252624 34300 103.200 235330 172538 69558 E 71655 0.429
2619.65 34.600 102.500 2493033 18428 S 74710E 760.35 0532
2711.78 34.500 101.600 2506.21 185.19 8 7T98.20E 82153 0.565
280295 34300 102900 2581.43 206.128 84853 E 87298 0835
2895.00 33.700 102.600 2657.75 21748 8 868.73E 924 42 0677
296887 34800 105500 273534 230328 S497E 977.23 2096
3081.10 34.000 104.300 2811.44 243728 10002 E 1020.33 1.137
314282 34.300 104.300 286252 52288 103389 E 1063.98 0.488
320500 33900 104.700 291401 261018 1067.64 E 1098.84 0.737
3267.72 32.800 104.200 29668.40 26061 S 1101.03E 1133.31 1.808
332921 33600 105.400 017.85 2|28 1158 E 1166.98 1.684
3423.47 33.100 104.700 309659 29168 S 1183.62E 1218.80 0.669
345466 32900 104500 312275 20596 S 120006 E 1235.79 0.730
3496.45 34.100 104.100 314026 300208 121706 E 1253.33 3838
3B1787 34500 103900 317521 304578 1234.24E 1271.04 1323
BP0 34500 103.200 3201.03 A8.73S 1251.0E 1288.78 1.266
360961 35S0  102.800 325052 316528 128525 E 1323.40 1.698
3687297 34900 101.600 330229 3R4258 132085 E 1350.88 1.445
3736.12 35.600 102.400 X3B3.05 B31.708 136608 E 1385.70 1.340
3797.67 36.000 104.100 3403.78 34009 S 1391.64E 1432.27 1.714
3858.41 34900 104.200 3453.26 348.70S 142580 E 1467.50 1814
Continued.
1 November, 1999 - 8:11 -3- DriliQuest



Sperry-Sun Drilling Services

Survey Report for Rosa #167 - MWD/SS Survey

WilliamsProduction Company

Mesa Verde Field

Measured

Depth
m

3B20.99
30682.44
4075.70
4138.94
417082

Incl.

34.900
33.800
33.100

34.000

Azim.

103.400
102.800
104.600
104.900
105.300
105.300
105.100
108.300
108.300
116.300

131.300
141.300
143.300
152.300
152.300

158.300
186.300
226.300
226.300

Your Ref: 90116
Job No. CA-MJ-90116,
Vertical
Depth Northings
(L) )

3804.99 7248
BH29 365.14 8
3633.06 377378
3686.06 386.158
371265 300748
3737.89 35168
3763.0 3045 S
3813.14 40863 S
3003.72 42666 S
4120.01 475138
4341.45 837378
457784 60081 S
482552 64407 S
8075.45 668.70 S
532755 686.27 S
5541.38 69901 S
5836.24 713.208
6057.71 71886 S
6099.71 719.36 S

Eastings
(f)

146057 E
149438 E
154438 E
1577.73E
1594.72E

161088 E
1626.67 E
1657.24 €
1711.76 E
1830.63 E

1925.76 E
1988651 E
0232E
26854 E
2047.76 E

2033S5E
2058.10E
X654 23E
2053.70E

San Juan Co., NM
Sec. 8 - T31N - R6W

Vertical
Section
()

1508.30
1538.00
1589.45
1623.94
164154

1658.30
1674.65
1706.56
1763.89
1891.23

1999.20
2076.19
212002
214205
215540

216437
2170.49
2170.14
2160.76

All data is in feet unless otherwise stated. Directions and coordinates are relative to True North.
Vertical depths are relative to Well. Northings and Eastings are relative to Well.

The Dogleg Severity is in Degrees per 100ft.

Vertical Section is from Well and calculated along an Azimuth of 104.950° (True).

Based upon Minimum Curvature type calculations, at a Measured Depth of 6683.00ft.,

The Bottom Hole Displacement is 2176.04ft., in the Direction of 109.304° (True).

11.3° East declination applied to everyl survey azimuth

Station @ 6683 is a projection to the bit at final T.D.

Dogleg
Rate

(*/100ft)

0.731
1.691

Continued...

1 November, 1999 - 8:11

DrillQuest



Sperry-Sun Drilling Services

©

Survey Report for Rosa #167 - MWD/SS Survey

Your Ref: 90116

Job No. CA-MJ-90116,

WilliamsProduction Company

Mesa Verde Field

Casing details

From
Measured Verticail
Depth Depth
() ()

<Surface>  <Suiface>
<Surface> <Surface>
4283.00 3806.82

Survey tool program

From
Measured Vertical
Depth Depth
] ()

0.00 0.00
318.00 31799
4283.00 3806.82

To
Measured Vertical
Depth Depth
() (n

288.00 287.99
4283.00 3806.82
6683.00 6089.71

To
Measured Vertical
Depth Depth
(L) ()
318.00 31799

4283.00 3806.82
6683.00 6099.71

San Juan Co., NM
Sec. 8 - T31N - R6W

Casing Detalil

9 58" Surface Casing
7" Intermediate Casing
4 1/2" Production Liner

Survey Tool Description

TOTCO
MWD Magnetic - SSDS Magnetic MWD
Good Magnetic - SSDS Magnetic Single Shot

1 November, 1999 - 8:11

DrillQuest



