
(A^«2007) UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

S U N D R Y N O T I C E S AND R E P O R T S ON W E L L S 
Do not use this form for proposals to drill or to re-enter an 

abandoned well. Use form 3160-3 (APD) for such proposals. 

FORM APPROVED 
OMB NO. 1004-0135 
Expires: July 31,2010 

(A^«2007) UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

S U N D R Y N O T I C E S AND R E P O R T S ON W E L L S 
Do not use this form for proposals to drill or to re-enter an 

abandoned well. Use form 3160-3 (APD) for such proposals. 

5. Lease Serial No. 
NMNM114356 

(A^«2007) UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

S U N D R Y N O T I C E S AND R E P O R T S ON W E L L S 
Do not use this form for proposals to drill or to re-enter an 

abandoned well. Use form 3160-3 (APD) for such proposals. 
6. If Indian, Allottee or Tribe Name 

SUBMIT IN TRIPLICA TE - Other instructions on reverse side. 7. If Unit or CA/Agreement, Name and/or No. 

I. Type of Well 

0 Oil Well • Gas Well • Other 

8, Well Name and No. 
SANDY FEDERAL 20H 

2. Name of Operator Contact: T E R R I S T A T H E M 
CIMAREX ENERGY COMPANY OF CB-Mail: tstathem@cimarex.com 

9. API Well No. 
30-015-41426-00-X1 

3a. Address 
600 NORTH MARIENFELD STREET SUITE 600 
MIDLAND, TX 79701 

3b. Phone No. (include area code) 
Ph: 432-620-1936 

10. Field and Pool, or Exploratory 
WILDCAT 

4. Location of Well (Footage, Sec, T., R., M., or Survey Description) 

Sec 23 T23S R30E S E S E 285FSL 250FEL 

11. County or Parish, and State 

EDDY COUNTY, NM 

12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA 

TYPE OF SUBMISSION TYPE OF ACTION 

B) Notice of Intent 

• Subsequent Report 

• Final Abandonment Notice 

• Acidize 

• Alter Casing 

• Casing Repair 

• Change Plans 

• Convert to Injection 

• Deepen 

• Fracture Treat 

• New Construction 

• Plug and Abandon 

• Plug Back 

• Production (Start/Resume) 

• Reclamation 

• Recomplete 

• Temporarily Abandon 

• Water Disposal 

• Water Shut-Off 

• Well Integrity 

B Other 
Change to Original A 
PD 

13. Describe Proposed or Completed Operation (clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thereof. 
If the proposal is to deepen directionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones. 
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports shall be filed within 30 days 
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 shall be filed once 
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been completed, and the operator has 
determined that the site is ready for final inspection.) 

Cimarex Energy respectfully requests approval to monitor annulus pressure during completion 
operations and daily pressure gauges after completion due to TOC @ 2820'. 

Cimarex ran and cemented 5-1/2" casing as follows: 
7-27-13 RIH wl 5-1/2", 17#, P110, LTC csg & set @ 14735'. 
7- 28-13 Mix & pump lead: 1200 sx Econocem H, 11.9#, 2.45 yld; tail: 1100 sx 14.5#, 1.21 yld. no 
cement to surface. RD. Release rig. 
8- 6-13 MIRU to run RCBL. Run RCBL TOC @ 2820'. Submitted log to BLM. Test 9-5/8" csg for 30 mins 
to 1000 psi dropped 10 psi, tested good. 

RECEIVE! 
DEC 0 9 2073 

,a1QCD ARTE® At 
Cimarex proposes to monitor annulus pressure during completion operations. Pumper to check 
pressure gauges daily. Accepted for record 

NMOCD 4 
1 hereby certify that the foregoing is true and correct. 

Electronic Submission #217355 verified by the BLM Well Information System 
For CIMAREX ENERGY COMPA W OF CO, sent to the Carlsbad 

Committed to AFMSS for processing by KU ?T SIMMONS on 08/19/2013 (13KMS7057SE) 
I' 

Name (Primed/Typed) T E R R I S T A T H E M Title REGULATORY ANALYST 

Signature (Electronic Submission) Date 08/19/2013 

THIS S P A C E F O R F E D E R A L OR S T A T E O F F I C E U S E 

Approved By R E J E C T E D 
CHRISTOPHER WALLS 

TitlePETROLEUM ENGINEER Date 08/23/2013 

Conditions of approval, if any, are attached. Approval of this notice does not warrant or 
certify that the applicant holds legal or equitable title to those rights in the subject lease 
which would entitle the applicant to conduct operations thereon. Office Carlsbad 

Title 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make to any department or agency of the United 
States any false, fictitious or fraudulent statements or representations as to any matter within its jurisdiction. 

** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED 



Revisions to Operator-Submitted EC Data for Sundry Notice #217355 

Operator Submitted 

Sundry Type: APDCH 
NOl 

Lease: NMNM114356 

BLM Revised (AFMSS) 

APDCH 
NOl 

NMNM114356 

Agreement: 

Operator: CIMAREX ENERGY COMPANY 
202 S. CHEYENNE AVE, STE 1000 
MIDLAND, TX 79701 
Ph: 432-295-1763 

CIMAREX ENERGY COMPANY OF CO 
600 NORTH MARIENFELD STREET SUITE 600 
MIDLAND, TX 79701 
Ph: 432.571.7800 

Admin Contact: TERRI STATHEM 
COORDINATOR REGULATORY COMPLIA 
E-Mail: tstathem@cimarex.com 

TERRI STATHEM 
REGULATORY ANALYST 
E-Mail: tstathem@cimarex.com 

Ph: 918-295-1763 Ph: 432-620-1936 

Tech Contact: TERRI STATHEM 
COORDINATOR REGULATORY COMPLIA 
E-Mail: tstathem@cimarex.com 

TERRISTATHEM 
REGULATORY ANALYST 
E-Mail: tstathem@cimarex.com 

Ph: 918-295-1763 Ph: 432-620-1936 

Location: 
State: 
County: 

NM 
EDDY 

NM 
EDDY 

Field/Pool: WILDCAT BONE SPRING WILDCAT 

Well/Facility: SANDY FEDERAL 20H 
Sec 23 T23S R30E SESE 285FSL 250FEL 

SANDY FEDERAL20H 
Sec 23 T23S R30E SESE 285FSL 250FEL 



Reservoir Development 
Drilling & Measurements (Anadrill) 
4301 SW 44th St 
Oklahoma City, Oklahoma 73119 USA 
Phone: (405) 682-2284 
Fax: (405) 682-3937 

August 29,2013 

Cimarex 

600 N MARIENFELD STREET SUITE 600 

MIDLAND ,TX 79701 

RECEIVE 
DEC 0 9 2013 

1 HMQQD ARTES8A 

P-S23-T23S-R30E 285 FSL 25.0 FEL 
N 32.28400 W 103.84378 

CLIENT: Cimarex Energy Co. 
WELL: Sandy Federal 20H 
HELD: Bone Spring Wildcat 
RIG: Noram 23 
COUNTY: Eddy County 
API NO: 30-015-41426 
JOB NO: 13MLD0381 

Enclosed, please find the original copy of the survey performed on the referenced well by Drilling & Measurements, a division of 
Schlumberger Technology Corporation. 
Other information required by your office is as follows. 

Name & Title of 
Surveyor 

Drainhole Number 
Surveyed Depths Dates Performed Type of Survey 

Kingsley Nlewem 
MWD 

Sandy Federal 20H 

Original Hole 
8650.00 Ft to 

14656.00 Ft 
July 16,2013 
July 26, 2013 

to SlimPulse 

If any other information is required, please contact the undersigned at the above letterhead and phone number. 
Sincerely, 

Jasem Alharer 
Field Service Manager 



Reservoir Development 
Drilling & Measurements (Anadrill) 
4301 SW 44th St 
Oklahoma City, Oklahoma 73119 USA 
Phone: (405) 682-2284 
_Faxj (405) 682-3937 
WellReference: 
P-S23-T23SrR30E 285 FSL 250 FEL 
N 32.28400 W 103.84378 

I , Kingsley Nlewem certify that; I am employed by Drilling &, Measurements (formerly Anadrill), a division of Schlumberger 
Technology Corporation; that I did on the day(s) of July 16, 2013 through July 26, 2013, conduct or supervise the taking of the 
SlimPulse surveys from a depth of 8650:00 feerib a-depth of 14656.00 feet referenced to driller's depth; that the data is true, correct, 
complete and within the limitations of the tool as set forth by Drilling & Measurements* a division of Schlumberger Technology 
Corporation; that I am authorized and qualified to make this report; that this survey was conducted at the request of Cimarex Energy Co. 
for the Sandy Federal 20H Well (Original Hole) API No. 30-015-41426 and that I have reviewed this report and find that it conforms to 
the principals and procedures as set forth by Drilling & Measurements, a division of Schlumberger Technology Corporation. 

By 
Kingsley Nlewem 
MWD 



106 9060.00 14.82 94.65 31.00 9053.27 

107 9092.00 15.20 94.37 32.00 9084.17 

108 9123.00 16.85 89.14 31.00 9113.97 

109 9155.00 18.46 84.67 32.00 9144.46 

110 9187.00 19.21 82.24 32.00 9174.75 

111 9218.00 19.71 83.73 31.00 9203.98 

112 9250.00 19.82 84.83 32.00 9234.09 

113 9281.00 20.63 84.77 31.00 9263.18 

114 9313.00 22.74 85.19 32.00 9292.92 

115 9344.00 24.08 85.06 31.00 9321.36 

116 9376.00 24.33 83.47 32.00 9350.55 

117 9408.00 23.86 82.09 32.00 9379.76 

118 9439.00 24.04 82.55 31.00 9408.09 

119 9471.00 26.11 86.58 32.00 9437.08 

120 9502.00 28.76 89.57 31.00 9464.59 

121 9534.00 32.59 88.97 32.00 9492.11 

122 9565.00 36.89 86.35 31.00 9517.58 

123 9597.00 41.03 84.17 32.00 9542.46 

124 9628.00 43.73 82.54 31.00 9565.35 

125 9660.00 45.82 80.86 32.00 9588.07 

126 9692.00 48.13 78.78 32.00 9609.90 

127 9723.00 50.46 76.53 31.00 9630.12 

128 9755.00 53.64 72.99 32.00 9649.80 

129 9786.00 56.35 67.84 31.00 9667.59 

130 9818.00 59.05 64.09 32.00 9684.69 

131 9850.00 60.14 62.48 32.00 9700.89 

132 9881.00 61.95 60.39 31.00 9715.89 

133 9913.00 63.76 57.49 32.00 9730.50 

134 9944.00 65.86 53.72 31.00 9743.69 

135 9976.00 67.78 50.32 32.00 9756.29 

136 10007.00 69.13 47.24 31.00 9767.68 

137 10038.00 70.46 45.09 31.00 . 9778.38 

138 10070.00 71.57 43.33 32.00 9788.79 

139 10102.00 72.42 40.61 32.00 9798.69 

140 10133.00 73.70 38.79 31.00 9807.72 

141 10165.00 76.36 36.91 32.00 9815.99 

142 10196.00 79.05 34.92 31.00 9822.59 

143 10228.00 79.66 33.11 32.00 9828.50 

144 10290.00 79.14 32.59 62.00 9839.90 

145 10322.00 79.66 31.32 32.00 9845.79 

146 10353.00 80.58 30.41 31.00 9851.11 

147 10385.00 80.99 29.19 32.00 9856.23 

148 10416.00 81.86 28.14 31.00 9860.86 

149 10448.00 82.45 26.64 32.00 9865.22 

150 10479.00 83.45 25.86 31.00 9869.03 

151 10511.00 84.73 25.41 32.00 9872.32 

152 10543.00 86.18 25.16 32.00 9874.86 

153 10575.00 87.56 24.23 32.00 9876.60 

154 10671.00 89.76 23.10 96.00 9878.85 

155 10765.00 89.79 23.06 94.00 9879.22 

156 10860.00 90.52 23.29 95.00 9878.96 

157 10955.00 91.03 23.74 95.00 9877.68 

158 11050.00 90.07 22.71 95.00 9876.77 

159 11144.00 90.34 22.54 94.00 9876.43 

160 11239.00 90.28 21.09 95.00 9875.91 
161 11334.00 88.83 19.41 95.00 9876.66 

162 11429.00 90.41 18.29 95.00 9877.28 

163 11524.00 91.89 16.04 95.00 9875.37 

164 11619.00 92.61 12.39 95.00 9871.64 

165 11714.00 93.65 7.85 95.00 9866.45 

166 11809.00 91.00 5.67 95.00 9862.60 
167 11904.00 86.87 3.60 95.00 9864.37 

168 11999.00 85.63 2.16 95.00 9870.59 

169 12094.00 89.83 3.05 95.00 9874.35 
170 12189.00 89.62 2.32 95.00 9874.81 
171 12285.00 89.69 1.69 96.00 9875.38 
172 12379.00 90.45 1.04 94.00 9875.27 

173 12474.00 90.10 0.63 95.00 9874.82 
174 12569.00 90.07 0.32 95.00 9874.67 

175 12663.00 90.21 0.25 94.00 9874.45 

176 12758.00 90.21 359.22 95.00 9874.11 
177 12854.00 90.24 358.71 96.00 9873.73 

178 12949.00 89.59 358.15 95.00 9873.87 
179 13044.00 87.42 358.02 95.00 9876.35 

180 13139.00 86.90 358.26 95.00 9881.06 
181 13234.00 87.42 358.35 95.00 9885.77 

182 13327.00 88.28 357.91 93.00 9889.26 

183 13423.00 88.90 357.37 96.00 9891.62 

184 13518.00 90.48 357.03 95.00 9892.13 

185 13613.00 90.79 356.85 95.00 9891.08 

186 13708.00 90.72 356.70 95.00 9889.82 

187 13803.00 90.55 356.28 95.00 9888.77 

188 13898.00 90.48 357.10 95.00 9887.91 

189 13992.00 90.72 356.69 94.00 9886.93 

190 14086.00 90.28 357.15 94.00 9886.11 

191 14181.00 89.52 357.99 95.00 9886.28 

192 14276.00 89.62 358.71 95.00 9886.99 

193 14371.00 89.45 358.73 95.00 9887.76 
194 14467.00 89.42 359.35 96.00 9888.71 

195 14561.00 89.52 0.44 94.00 9889.59 

196 14656.00 89.55 0.73 95.00 9890.36 
197 14735.00 89.55 0.73 79.00 9890.97 

-14.15 

-12.71 

-10.80 

-7.85 

-4.14 

-0.35 

3.39 

7.00 

10.95 

15.04 

19.58 

24.42 

29.17 

33.78 

37.80 

42.09 

47.23 

53.88 

61.43 

70.17 

79.95 

90.57 

103.10 

117.34 

134.20 

152.39 

170.92 

191.25 

212.39 

235.72 

259.55 

284.31 

310.60 

337.60 

364.43 

392.81 

421.01 

450.65 

508.50 

538.50 

567.81 

598.28 

628.00 

658.90 

689.02 

720.25 

751.59 

783.04 

877.78 

970.73 

1064.65 

1158.47 

1252.36 

1345.42 

1439.64 

1534.16 

1628.88 

1723.75 

1818.66 

1913.21 

2007.25 

2100.80 

2193.65 

2286.51 

2379.50 

2473.22 

2564.75 

2657.06 

2749.22 

2840.34 

2932.19 

3024.68 

3115.96 

3207.05 

3298.08 

3389.19 

3478.36 

3570.20 

3660.89 

3751.45 

3841.93 

3932.27 

4022.70 

4112.29 

4201.89 

4292.77 

4384.01 

4475.42 

4567.94 

4658.90 

4751.10 

4827.83 

-21.09 

-21.74 

-21.98 

-21.44 

-20.26 

-19.00 

-17.93 

-16.96 

-15.92 

-14.88 

-13.56 

-11.92 

-10.24 

-8.98 

-8.51 

-8.30 

-7.56 

-5.88 

-3.45 

-0.19 

3.95 

8.98 

15.63 

24.15 

35.18 

47.58 

60.56 

75.25 

91.10 

109.20 

128.20 

148.35 

170.04 

192.66 

215.48 

239.89 

264.41 

290.48 

341.68 

368.37 

394.58 

421.99 

448.89 

477.03 

504.62 

533.32 

562.16 

591.19 

679.09 

765.56 

8S2.90 

940.00 

1027.29 

1114.06 

1202.25 

1291.37 

1381.27 

1472.01 

1564.01 

1657.37 

1751.62 

1846.26 

1940.94 

2035.74 

2130.63 

2226.57 

2320.54 

2415.53 

2510.53 

2604.53 

2699.53 

2795.51 

2890.47 

2985.38 

3080.21 

3175.05 

3267.94 

3363.83 

3458.71 

3553.57 

3648.41 

3743.23 

3838.06 

3931.92 

4025.78 

4120.69 

4215.65 

4310.62 

4406.60 

4500.60 

4595.59 

4674.58 

25.03 32.73124 130.12 1.75 S! mPulse 0 

33.29 39.76461 123.15 1.21 SI mPulse 0 

41.84 47.26431 117.72 7.05 SI mPulse 0 

51.52 55.80648 112.60 6.57 SI mPulse 0 

61.78 65.01965 108.16 3.39 s mPulse 0 

72.03 74.4963 104.78 2.29 s mPulse 0 

82.80 84.71768 102.22 1.21 s mPulse 0 

93.47 94.9966 100.28 2.61 s mPulse 0 

105.25 106.44569 98.60 6.61 5 mPulse 0 

117.52 118.45705 97.21 4.34 S mPulse 0 

130.57 131.27597 95.93 2.19 S mPulse 0 

143.53 144.02848 94.75 2.29 S mPulse 0 

156.01 156.34117 93.76 0.82 s mPulse 0 

169.50 169.73582 93.03 8.38 s mPulse 0 

183.77 183.96393 92.65 9.64 s mPulse 0 

200.09 200.2596 92.38 12.02 s mPulse 0 

217.73 217.86149 91.99 14.69 s mPulse 0 

237.77 237.84706 91.42 13.62 s mPulse 0 

258.52 258.54717 90.77 9.39 s mPulse 0 

280.82 280.82255 90.04 7.52 s mPulse 0 

303.84 303.86986 89.26 8.65 s mPulse 0 

326.80 326.91907 88.43 9.31 s mPulse 0 

351.13 351.47511 87.45 13.22 s mPulse 0 

375.03 375.80508 86.32 16.16 s mPulse 0 

399.72 401.26118 84.97 13.02 s mPulse 0 

424.37 427.02697 83.60 5.50 s mPulse 0 

448.19 452.25951 82.31 8.31 s mPulse 0 

472.57 478.52681 80.95 9.85 s mPulse 0 

495.71 504.01052 79.59 12.92 s mPulse 0 

518.89 530.25311 78.12 11.47 s mPulse 0 

540.57 555.56284 76.66 10.22 s mPulse 0 

561.55 580.81578 75.20 7.77 s mPulse 0 

582.65 606.95357 73.73 6.26 s mPulse 0 

603.00 633.02883 72.28 8.51 s mPulse 0 

621.94 658.20802 70.89 6.97 s mPulse 0 
640.90 684.32456 69.48 10.06 s mPulse 0 

658.66 709.75615 68.13 10.70 s mPulse 0 

676.26 736.00456 66.75 5.89 s mPulse 0 

709.31 787.31803 64.28 1.19 s mPulse 0 

725.96 814.06993 63.10 4.23 s mPulse 0 

741.63 840.06148 61.98 4.13 s mPulse 0 

757.32 866.95739 60.87 3.99 s mPulse 0 

772.03 893.04287 59.82 4.35 s mPulse 0 

786.61 919.95413 58.77 5.01 s mPulse 0 

800.22 946.04102 57.76 4.08 s mPulse 0 

813.99 973.14323 56.77 4.24 s mPulse 0 
827.61 1000.48545 55.81 4.59 s mPulse 0 

840.96 1027.97263 54.89 5.19 s mPulse 0 
879.48 1111.14837 52.33 2.58 s mPulse 0 

916.33 1194.04551 50.12 0.05 s mPulse 0 

953.71 1279.45331 48.19 0.80 s mPulse 0 

991.61 1366.34481 46.53 0.72 s mPulse 0 

1029.08 1454.0751 45.05 1.48 s mPulse 0 

1065.25 1541.38557 43.72 0.34 s mPulse 0 

1100.55 1629.9109 42.47 1.54 s mPulse 0 

1133.43 1718.22254 41.27 2.33 s mPulse 0 

1164.12 1806.3972 40.12 2.04 s mPulse 0 

1192.15 1894.20965 39.00 2.83 s mPulse 0 

1215.46 1980.77502 37.85 3.92 s mPulse 0 

1232.12 2065.18591 36.63 4.89 s mPulse 0 

1243.30 2148.00948 35.37 3.61 s mPulse 0 

1250.97 2230.16027 34.12 4.86 s mPulse 0 

1255.73 2311.7306 32.90 1.99 s mPulse 0 
1260.05 2394.15363 31.76 4.52 s mPulse 0 

1264.51 2477.61572 30.69 0.80 s mPulse 0 

1267.87 2562.24958 29.66 0.66 s mPulse 0 

1270.11 2645.39487 28.69 1.06 s mPulse 0 

1271.50 2729.74488 27.76 0.56 s mPulse 0 

1272.28 2814.50883 26.87 0.33 s mPulse 0 
1272.74 2898.8696 26.04 0.16 s mPulse 0 
1272.30 2984.32352 25.23 1.09 s mPulse 0 
1270.56 3070.69964 24.44 0.53 s mPulse 0 
1267.95 3156.34796 23.69 0.91 s mPulse 0 
1264.77 3242.24419 22.96 2.29 s mPulse 0 

1261.69 3328.59871 22.27 0.60 s mPulse 0 

1258.88 3415.51654 21.63 0.55 s mPulse 0 

1255.85 3500.94065 21.02 1.04 s mPulse 0 

1251.90 3589.2336 20.41 0.85 s mPulse 0 
1247.27 3676.73024 19.83 1.70 s mPulse 0 

1242.19 3764.42411 19.27 0.38 s mPulse 0 

1236.85 3852.36106 18.73 0.17 s mPulse 0 

1231.04 3940.45478 18.20 0.48 s mPulse 0 

1225.56 4028.98348 17.71 0.87 s mPulse 0 

1220.47 4116.98037 17.24 0.51 s mPulse 0 
1215.41 4205.25011 16.80 0.68 s mPulse 0 

1211.38 4295.06108 16.38 1.19 s mPulse 0 

1208.65 4385.48967 16.00 0.77 s mPulse 0 

1206.53 4476.2896 15.64 0.18 s mPulse 0 
1204.93 4568.36976 15.29 0.65 s mPulse 0 
1204.76 4659.05877 14.99 1.16 s mPulse 0 
1205.73 4751.12916 14.70 0.30 s mPulse 0 

1206.73 4827.82689 14.47 0.01 PJB 9 



SCHLUMBERGER 

Survey Report 26-Ju!-13 

Client : Cimarex Energy Co. 

Field : Bone Spring Wildcat 

Well : Sandy Federal 20H 
API number : 30-015-41426 
Engineer : K. Nlewem 

COUNTY: : Eddy 
STATE: : New Mexico 
RIG: : Noram 23 

Survey calculation methods 
Method for positions : Minimum curvature 
Method for DLS : Lubinski 

Spud date : 05-Jul-13 
Last survey date : 26-Jul-13 
Total accepted surveys...: 104 
MD of first survey : 8650.00 ft 
MD of last survey : 14656.00 ft 

Latitude: 32" 17' 2.459" N 
Longitude: 103° 50' 37.500" W 

Depth reference 
Permanent datum : MEAN SEA LEVEL 
Depth reference : Driller's Depth 
GL above permanent : 3293.0 ft 
KB above permanent : Top Drive 
DF above permanent : 3321.0 ft 

Vertical section origin 
Latitude (+N/S-) 0.00 ft 
Departure (+E/W-) 0.00 ft 

Grid Coordinates 
NAD 27 Pennsylvania State Planes, Southern Zone, US Feet 
X : 692633.600 f US 
Y : 467403.200 ftUS 

Azimuth from Vsect Origin to target: 14.51 degrees 

—MWD Survey Reference Criteria-

Runl 
Geomag Model: : BGGM 2012 
Location G : 998.83 mgn 
Location B : 48381.00 nT 
Magnetic Dip : 60.10 degrees 

Calculation Date; : 16-Jul-2013 
Tolerance G : 2.50 mgn 
Tolerance B : 300.00 nT 

Tolerance Dip : 0.45 degrees 

Run2 
Geomag Model: : BGGM 2012 
Location G : 998.83 mgn 
Location B : 48379.60 nT 
Magnetic Dip : 60.10 degrees 

Calculation Date: : 20-Jul-2013 
Tolerance G : 2.50 mgn 
Tolerance B : 300.00 nT 

Tolerance Dip : 0.45 degrees 

Run3-— 
Geomag Model: : BGGM 2012 
Location G : 998.83 mgn 
Location B : 48378.55 nT 
Magnetic Dip : 60.10 degrees 

Calculation Date: : 23-Jul-2013 
Tolerance G : 2.50 mgn 

Tolerance B : 300.00 nT 
Tolerance Dip : 0.45 degrees 

BGGM Model 2012 
Runl 

Magnetic dec (+E/W-) : 7.5676 degrees 
Grid convergence (4E/W-) : 0.2615 degrees 
GTotalazcorr (+E/W-) : 7.3061 degrees 

Run2 
Magnetic dec (+E/W-) : 7.5663 degrees 
Grid convergence (+E/W-) : 0.2615 degrees 
GTotal az corr (+E/W-) : 7.3048 degrees 

Run3 
Magnetic dec (-tE/W-) : 7.5654 degrees 
Grid convergence (+E/W-) : 0.2615 degrees 
GTotalazcorr (+E/W-) : 7.3039 degrees 

Survey Correction Index Description-
0 = Uncorrected 1 = Sag Corrected 9 = Projection to bit 
2 = DMAG Corrected 3 = Sag + DMAG Corrected 

=============:=========s=====================aa====ii======zi Survey List =================================3============================= 

Seq MD Incl Azim Course TVD V Sec N/-S E/-W Closure at Azi DLS Tool Correction 

(ft) (deg) (deg) (ft) (ft) (ft) (ft) (ft) (ft) (deg) (deg/lOOft) 

1 0.00 0.00 0.00 -999.25 0.00 0.00 0.00 0.00 0 90.00 0.00 TIP 

2 100.00 0.60 191.45 100.00 100.00 -0.52 -0.51 -0.10 0.52359 191.45 0.60 GyroTool 

3 200.00 0.88 196.24 100.00 199.99 -1.81 -1.76 -0.42 1.81355 193.48 0.29 GyroTool 
4 300.00 0.97 198.43 100.00 299.98 -3.43 -3.30 -0.90 3.42563 195.32 0.10 GyroTool 
5 400.00 0.13 205.74 100.00 399.97 -4.38 -4.21 -1.22 4.38292 196.19 0.84 GyroTool 
6 500.00 0.13 216.41 100.00 499.97 -4.60 -4.40 •1.34 4.60161 196.91 0.02 GyroTool 
7 600.00 0.07 181.69 100.00 599.97 -4.76 -4.56 -1.41 4.767S5 197.17 0.08 GyroTool 
S 700.00 0.12 338.41 100.00 699.97 -4.74 -4.52 -1.45 4.74502 197.77 0.19 GyroTool 

9 800.00 0.10 274.63 100.00 799.97 -4.67 -4.41 -1.57 4.68633 199.62 0.12 GyroTool 



10 900.00 
11 1032.90 
12 1127.40 
13 1221.90 

14 1316.40 
15 1410.90 
16 1505.40 
17 1599.90 

18 1694.40 
19 1788.90 

20 1883.40 
21 1977.90 
22 2072.40 

23 2166.90 

24 2261.40 
25 2355.90 

26 2450.40 

27 2544.90 

28 2639.40 
29 2733.90 

30 2828.40 

31 2922.90 
32 3017.40 

33 3111.90 
34 3206.40 

35 3300.90 1 

36 3395.40 
37 3489.90 

38 3584.40 
39 3678.90 

40 3773.40 
41 3867.90 

42 3962.40 

43 4056.90 

44 4180.00 
45 4275.00 

46 4370.00 
47 4465.00 

48 4557.00 

49 4652.00 

50 4749.00 
51 4843.00 

52 4936.00 

53 5031.00 
54 5126.00 

55 5220.00 
56 5318.00 

57 5413.00 
58 5507.00 

59 5602.00 

60 5696.00 

61 5790.00 
62 5885.00 
63 5981.00 

64 6074.00 

65 6170.00 

66 6264.00 
67 6357.00 

68 6452.00 

69 6546.00 

70 6641.00 
71 6736.00 

72 6830.00 
73 6925.00 

74 7018.00 
75 7113.00 
76 7213.00 
77 7307.00 

78 7402.00 
79 7497.00 
80 7591.00 
81 7686.00 
82 7781.00 
83 7874.00 

84 7968.00 
85 8064.00 

• 86 8158.00 

87 8190.00 
88 8253.00 

89 8347.00 

90 8443.00 

91 8539.00 

92 8622.00 

93 8650.00 

94 8682.00 
95 8713.00 

96 8745.00 
97 8776.00 

98 8808.00 

99 8839.00 

100 8871.00 

101 8903.00 
102 8934.00 

103 8966.00 
104 8997.00 

105 9029.00 

0.08 
0.06 
0.06 
0.09 
0.06 
0.07 
0.07 
0.07 
0.07 
0.06 
0.09 
0.11 
0.14 
0.13 
0.14 
0.14 
0.14 
0.13 
0.13 
0.14 
0.15 
0.14 
0.14 
0.13 
0.13 
0.13 
0.13 
0.12 
0.10 
0.11 
0.10 
0.11 
0.11 
0.11 
0.09 
0.22 
0.22 
0.31 
0.31 
0.48 
0.48 
0.48 
0.31 
0.40 
0.48 
0.31 
0.31 
0.62 
0.48 
0.40 
0.31 
0.40 
0.48 
0.62 
0.48 
0.31 
0.40 
0.48 
0.40 
0.48 
0.48 
0.62 
0.79 
0.79 

0.88 
1.01 
1.01 
1.19 
1.10 
1.19 
1.32 
1.32 
1.80 
0.88 
1.41 
1.32 
1.49 
1.49 
1.49 
1.80 
1.80 
1.71 
1.38 
2.18 
3.49 
4.66 
6.36 
8.36 
9,45 
10.98 
13.36 
14.61 
14.80 
14.74 

242.05 
46.17 
54.15 
56.59 
64.04 
70.52 
70.41 
49.98 
45.53 
48.95 
46.57 
37.21 
35.26 
46.94 
25.47 
36.55 
44.04 ' 
43.96 
47.07 
55.01 
53.18 
56.22 
40.29 
37.36 
39.65 
38.40 
40.29 
38.80 
32.64 
35.12 
35.46 
36.72 
33.78 
31.30 
19.07 

252.78 
127.88 
29.89 
13.76 
5.45 
32.57 
8.26 
11.96 
16.09 

352.88 
9.76 
8.57 

338.78 
356.09 
330.08 
351.56 

0.27 
347.17 
331.66 
347.17 
318.47 
274.27 
277.39 
279.76 
273.87 
267.06 
229.18 
237.97 
238.05 
226.58 
224.48 
219.47 
214.19 
222.85 
223.38 
220.08 
226.76 
217.58 
218.76 
241.48 
269.08 
251.15 
270:00 
250.58 
254.18 
242.05 
235.29 
221.09 
223.44 
188.79 
126.30 
116.53 
107.86 
102.97 
100.96 
101.27 
100.36 ' 
97.96 
96.28 
94.19 
92.54 

100.00 
132.90 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94.50 
94,50 
94.50 
94.50 
94.50 
94.50 
123.10 
95.00 
95.00 
95.00 
92.00 
95.00 
97.00 
94.00 

"93.00 
95.00 
95.00 
94.00 
98.00 
95.00 
94.00 
95.00 
94.00 
94.00 
95.00 
96.00 
93,00 
96.00 
94.00 
93.00 
95.00 
94.00 
95.00 
95.00 
94.00 
95.00 
93.00 
95.00 
100.00 
94.00 
95.00 
95.00 
94.00 
95.00 
95.00 
93.00 
94.00 
96.00 
94.00 
32.00 
63.00 
94.00 
96.00 
96.00 
83.00 
28.00 
32.00 
31.00 
32.00 
31.00 
32.00 
31.00 
32.00 
32.00 
31.00 
32.00 
31.00 
32.00 

899.97 
1032.87 
1127.37 
1221.87 
1316.37 
1410.87 
1505.37 
1599.87 
1694.37 
1788.87 
1883.37 
1977.87 
2072.37 
2166.87 
2261.37 
2355.87 
2450.37 
2544.87 
2639.37 
2733.87 
2828.37 
2922.87 
3017.37 
3111.87 
3206.37 
3300.87 
3395.37 
3489.87 
3584.37 
3678.87 
3773.37 
3867.86 
3962.36 
4056.86 
4179.96 
4274.96 
4369.96 
4464.96 
4556.96 
4651.96 
4748.96 
4842.95 
4935.95 
5030.95 
5125.95 
5219.94 
5317.94 
5412.94 
5506.94 
5601.93 
5695.93 
5789.93 
5884.93 
5980.92 
6073.92 
6169.92 
6263.91 
6356.91 
6451.91 
6545.91 
6640.90 
6735.90 
6829.89 
6924.88 
7017.87 
7112.86 
7212.85 
7306.84 
7401.82 
7496.80 
7590.79 
7685.77 
7780.74 
7873.72 
7967.68 
8063.66 
8157.64 
8189.63 
8252.61 
8346.58 
8442.55 
8538.51 
8621.47 
8649.45 
8681.44 
8712.43 
8744.39 
8775.31 
8807.16 
8837.91 
8869.52 
8901.01 
8931.31 
8962.36 
8992.35 
9023.29 

-4.73 
•4.73 
-4.65 
-4.56 
-4.47 
-4.41 
-4.34 
-4.26 
•4.17 
-4.08 
-3.97 
-3.83 
-3.64 
-3.44 
-3,23 
-3.01 
-2.81 
-2.61 
-2.43 
-2.25 
-2.07 
-1.88 
-1.69 
-1.49 
-1.29 
-1.10 
-0.90 
-0.72 
-0.55 
-0.39 
-0.22 
-0.06 
0.11 
0.28 
0.49 
0.47 
0.30 
0.47 
0.96 
1.61 
2.40 
3.17 
3.81 
4.39 
5.09 
5.71 
6.24 
6.92 
7.70 
8.32 
8.78 
9.34 
10.01 
10.75 
11.46 
11.97 
12.05 
11.94 
11.87 
11.77 
11.57 
11.03 
10.14 
9.19 
8.12 
6.87 
5.51 
4.08 
2.55 
0.95 
-0.72' 
-2.37 
-4.21 
-6.18 
-8.17 
-9.40 

-10.22 
-10.53 
-11.17 
-12.47 
-13.94 
-15.93 
-18.08 
-18.84 
-19.64 
-20.23 
-20.66 
-20.93 
-20.96 
-20.77 
-20.48 
-20.11 
-19.49 
-18.49 
-17.22 
-15.64 

-4.44 

-4.44 

-4.37 

-4.30 

-4.24 

-4.20 

-4.16 

-4.10 

-4.03 

-3.95 

-3.87 ' 

-3.75 

-3.58 

-3.41 

-3.23 

-3.04 

-2.86 

-2.70 

-2.55 

-2.41 

-2.27 

-2.13 

-1.98 

-1.81 

-1.64 

-1.47 

-1.31 

-1.15 

-1.00 

-0.86 

-0.72 

-0.58 

-0.43 

-0.28 

.-0.08 

-0.07 

-0.23 

-0,12 

0.33 

0.98 

I . 73 

2.45 

3.08 

3.65 

4.36 

5.00 

5.53 

6.26 

7.13 

7.81 

8.35 

8.93 

9.65 

10.50 

I I . 32 

11.91 

12.12 

12.20 

12.30 

12.39 

12.39 

12.04 

11.36 

10.67 

9.84 

8.81 

7.67 

6.43 

5.12 

3.79 

2.39 

1.02 

-0.52 

-2.21 

-3.76 

-4.49 

-4.87 

-5.00 

-5.27 

-6.01 

-6.94 

-8.38 

-10.11 

-10.74 

-11.47 

-12.19 

-12.98 

-13,79 

-14.59 

-15.40 

-16.36 

-17.42 

-18.44 

-19.40 

-20.12 

-20.59 

-1.72 

-1.75 

-1,68 

-1.58 

-1.47 

-1.37 

-1.26 

-1.16 

-1.08 

-1.00 

-0.91 

-0.80 

-0.68 

-0.53 

-0.40 

-0,29 

-0.14 

0.02 

0.17 

0.34 

0.54 

0.73 

0,90 

1.04 

1.18 

1.31 

1.45 

1.58 

1.68 

1.78 

1.88 

1.98 

2.09 

2.19 

2.28 

2.13 

2.10 

2.37 

2.55 

2.65 

2.91 

3. IB 

3.29 

3.43 

3.47 

3.47 

3.55 

3.41 

3.19 

3.00 

2.80 

2.76 

2.68 

2.34 

2.02 

1.76 

1.26 

0.55 

-0.17 

-0.89 

-1.68 

-2.47 

-3.40 

-4.51 

-5.58 

-6.62 

-7.64 

-8.57 

-9.61 

-10.86 

-12.11 

-13.41 

-14.80 

-16.12 

-18.10 

-20.16 

-21.98 

-22.72 

-24.21 

-26.54 

-28.85 

-31.19 

-33.12 

-33.69 

-34.08 

-33.66 

-32.30 

-30.26 

-27.29 

-23.41 

-18.54 

-12.97 

-6,52 

1.16 

8.99 

17.14 

4.76224 

4.76944 

4.68299 

4.58175 

4.48711 

4.41679 

4.34728 

4.26533 

4.16787 

4.07751 

3.97476 

3.83069 

3.64346 

3.45373 

3.26018 

3.05144 • 

2.86552 

2.70211 

2.55753 

2.43693 

2.33485 

2.25596 

2.17751 

2.08722 

2.01838 

1.97248 

1.95041 

1.95212 

1.96028 

I . 97742 

2.01334 

2.0656 

2.13156 

2.20281 

2.27988 

2.12957 

2.11124 

2.37346 

2.57527 

2.82767 

3.3836 

4.01198 

4.50408 

5.00983 

5.57764 

6.08922 

6.57153 

7.12757 

7.81143 

8.36968 

8.80608 

9.34681 

10.0129 

10.75547 

I I . 49829 

12.03523 

12.18659 

12.20797 

12.30419 

12.41699 

12.50535 

12.28587 

11.85795 

11.58117 

11.30616 

11.0212 

10.83038 

10.71268 

10.889 

11.49879 

12.34087 

13.4511 

14.80766 

16.27279 

18.48321 

20.65296 

22.50954 

23.2607 

24.78241 

27.21581 

29.6693 

32.29524 

34.62473 

35.36453 

35.95908 

35.79972 

34.81043 

33.25106 

30,94627 

28,01812 

24.72631 

21.71598 

19.56272 

19.43297 

22.03478 

26.79293 

201.20 

201.58 

201.00 

200.12 

199.12 

198.08 

196.87 

195.83 

194.99 

194.19 

193.21 

192.04 

190.72 

188.88 

187.13 

185.39 

182,75 

179.64 

176.19 

171.90 

166.71 

161.07 

155.52 

150.05 

144.38 

138.36 

132.13 

126.07 

120.77 

115.75 

110,89 

106.25 

101.63 

97.22 

92.13 

91.83 

96.37 

92.98 

82.54 

69.72 

59.31 

S2.39 

46.86 

43.23 

38.53 

34.72 

32.73 

28.54 

24.14 

21.02 

18.54 

17.21 

15.51 

12.58 

10.10 

8.39 

5.93 

2.58 

359.20 

355.90 

352.27 

348.41 

343.32 

337.06 

330.45 

323.10 

315.11 

306.89 

298,07 

289.26 

281.18 

274.35 

267.97 

262.20 

258.27 

257.45 

257.49 

257.58 

257.71 

257.24 

256.48 

254.96 

253.03 

252.32 

251.40 

250,10 

248.10 

245.50 

241.88 

236.66 

228.59 

216.67 

199.46 

176.59 

155.91 

140.23 

0.05 
0.10 
0.01 
0.03 
0.03 
0.01 
0.00 
0.03 
0.01 
0.01 
0.03 
0.03 
0.03 
0.03 
0.05 
0.03 
0.02 
0.01 
0.01 
0.02 
0.01 
0.01 
0.04 
0.01 
0.01 
0.00 
0.00 
0.01 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.30 
0.41 
0.43 
0.09 
0.19 
0.23 
0.22 
0.18 
0.10 
0.20 
0.22 
0.01 
0.40 
0.23 
0.22 
0.17 
0.11 
0.13 
0.21 
0.22 
0.27 
0.30 
0.09 
0.09 
0.10 
0.06 
0.40 
0.21 
0.00 
0.20 
0.03 
0.08 
0.17 
0.16 
0.19 
0.12 
0.17 
0.25 
0.03 
0.82 
1.14 
0.67 
1.42 
0.80 
0.10 
0.33 
0.38 
0.54 
0.40 
3.05 
6.36 
4.33 
4.2S 
5.51 
6.53 
3.41 
4.79 
7.86 
4.12 
1.82 
1.33 

GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 

. GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool • 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
GyroTool 
Slim Pulse 
Slim Pulse 
Slim Pulse 
Slim Pulse 
Slim Pulse 
Slim Pulse 
Slim Pulse 
Slim Pulse 
SlimPulse 
SlimPulse 
SlimPulse 
SlimPulse 
SlimPulse 


