
RECEIVED 

APR 2 5 2017 
form 3 160-5 UNITED STATES 

f'ORM APPROVED 
OMA No. 1004-0137 

(June 201 5) 
DEPARTMENT OF THE INTEij;t&IB, jngton Field Office Expires: January 31. ~O 18 

BUREAU OF LAND MANAQm.Mfitf6f Land Management 5. Lease Serial No. 
NMNM18463 

SUNDRY NOTICES AND REPORTS ON WELLS 6. Ir Indian, Allouec or Tribe Name 

Do not use this form for proposals to drill or to re-enter an 
abandoned well. Use Form 3160-3 (APO) for such proposals. 

SUBMIT IN TRIPLICATE - Other instructions on page 2 7. Jr Unit of CA/Agreement, Name and/or No. 

I. Type of Wel l 
NMNM136868 

[l] Oi l Well D Gas Wdl O othcr 
8· Well Name and No. HEROS 2308 09L COM 1H 

2. Name of Operator LOGOS Operating, LLC 9· API Well No. 30-045-35688 

Ja. Address 2010 Afton Place 13b. Phone No. (include area code) I 0. Field and Pool or Exploratory Area 

Farmington, NM 87401 (505) 324-4145 Nageezi Gallup 

4. Location of Well (Foo/age. Sec., T ,R .. M.. or S 1111•ey Descriplion) 11 Country or Pari sh, State 

1476 FSL & 210 FWL, NW/SW, L Sec 9 T23N R08W San Juan County, NM 

12 . CI JECK TIIE APPROPRIATE l:lOX(ES) TO INDICATE NATURE OF NOTICE. REPORT OR CHI IER DAM 

TYPE OF SUI3M ISSION 

[ZJ Notice of I ment 

D Subsequent Rcpon 

D Fi nal Aband,rnmcnt Not ice 

0Acidize 

D A lta Casing 

D Casing Repair 

[ZJ Change Plans 

D Convert to Injection 

TY PE OF ACTJO 

D Deepen 

D Hydraulic Fracturing 

D New Constructi on 

D Plug and Abandon 

D Plug Rack 

D Production (S tart/Resume) 

D Reclamation 

D Recomplete 

D Temporarily Ahandon 

D Water Disposal 

D Water Shut-Off 

D Well Integri ty 

D 01her 

13 . Describe Proposed or Compktcd Operation: Clearly state all pertinent detai ls. inc luding estimated starting date ,lf any proposed work and approximate duration thereof. If 
the proposal is to deepen directionally or rcrnmplete horizonta lly, give subsurface locations and measured anu true vertical depths of all pertinent markers and zones. Att:1ch 
the l:lond under wh ich the work wlil be perfonned or provide the Bond No. on file wnh BLM/BIA. Required subsequent reports must he filed within 30 days followmg 
completion of the mvolwd operations. Irthc operation results in a mul11ple completion or recompk tion 111 a new interval. a Form 3 160-4 must he ti led once testing has been 
completed. Fmal Abandonment Notices must be filed only after all requi rements, incluclmg reclamat10 11, have been completed and the operator has deten11111cd that the site 
is ready for final inspec tion.) 

LOGOS is revising the directional drill plan to help with the build rates which will make the rates Jess severe in the dog leg . Extend the TD south ,50' closer 
to the qtr line in section 16 to accommodate extra length for RS I tool, fi rst perf will be with in the legal setbacks. Changes are reflected in the attached Plat, 
Directional Drill Plan and Drilling Plan . 

LOGOS proposes to make the following changes: 
Revise BHL f/2274' FNL & 380' FWL to 2325' FNL & 381' FWL. 
Change the 7" Intermediate casing depth from 5843'MD/5262'TVD to 5909'MD/5261'TVD. 
Change the 4-1/2" Production casing depth from 5693'-10390'MD/5262'-5 156'TVD to 5759'-1 0507'MD/5240'-5154'TVD. 
Cement volumes wi ll be adjusted accordingly. 

@lb CONS. DIV 01St 3 

APR,27 2017 
Estimated formation tops have also been adjusted after further analysis . 

4/21/17 Received verbal approval from Wi lliam Tambekou/BLM. BLM'S APPROVAL OR ACCEPTANCE OF THIS 
ACTION DOES NOT RELIEVE THE LESSEE AND 
OPERATOR FROM OJITAINING ANY OTHER 
AlITHORIZATION REQUIRED FOR OPERATIONS 
ON FEDERAL AND INDIAN LANDS 

14. I hereby certify that the roregoing 1s true and correct. Name (Primed/Typed) 

Tamra Sessions 
Regulatory Specialist 

Title 

Date 04/24/2017 

THE SPACE FOR FEDERAL OR STATE OFICE USE 

Approved by 

- ---- -- -----~:~~~flt,. ---~~l!(,----- -- ----- - ------------ ~Title~~~~~~~ 
Conditions of approval. if any. arc attached . Approval of thi s notice does not warrant or 
certi fy that the appl icant holds legal or equitable title to those ri ghts in the subject lease 
which would entitle the applicant to conduct operations thereon. 

Otncc FFO 
Title J 8 LJ .S.C Section J 00 I and Title 43 U.SC Se(tion 1212, make it a crime for any person knowingly and willfully to make to any department or agency of the United States 
any fal se, fi ctitious or fraudulent statements or representat ions as to any matter w1th1n its jurisdiction. 

(Instructions on page 2) 

NMOCD'fv 



ai 
0 

DISTRICT I 
UIIIG II, - Dr. Boblla, 11.K. 88240 
- (5715) 393-tUII Ju: (5715) 38lH>720 

DISTRICT D 
111 8. 1lnit a., .Art-.. 11.K. 88210 
- (5715) 740-1203 Ju: (5715) 740-117ZO 

DISTRICT ID 
1000 111a an- Id.. Aat.o, 11.K. 1rmo 
- (506) aM-ena ru: (506) :IM-8170 

DISTRICT IV 
1220 8. llt. Frualo Dr. Sontt. r,, NII ~ 
- (506) 478-3'80 Ju: (506) 478-3482 

1 API Number 

30-045-35688 

• Property Code 

317282 

'OGRID No. 

289408 

UL or Jot no. Section 

L 9 

UL or Jot no. I Section I 
E 16 

111 Dedicated Acre• 
160 Acres Sec 9 W2SW 
Sec 16W2NW 

TOWD8hip 

23-N 

TOWD8hip 

23-N 

State of New Mexico 
Energy, Minerals & Natural ResourcB11 Department 

Form C-102 
Revised August 1, 2011 

Submit one copy to appropriate 
District Office OIL CONSERVATION DMSION 

1220 South St. Francis Dr. 
Santa Fe, NM 87505 

0 AMENDED REPORT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
1 Pool Code 1 Pool Name 

I 47540 I NAGEEZI GALLUP 

'Property Name 

HEROS 2308 09L COM 
1 Operator Name 

LOGOS OPERATING, LLC 

10 Surf ace Location 
Ranae Lot ldn Feet from the North/South line Feet from the 

8-W 1476 SOUTH 210 

11 Bottom Hole Location If Different From Surf ace 
Rana• I Lot Jdn Feet from the I North/South line Feet from the I 
8-W 2325 NORTH 381 

11 lolnt or lDfill " Conaolldation Code 11 0rder No. 

Eut/ll'est line 

WEST 

Eut/ll'est line 

WEST 

1 ll'ell Number 

#1H 
I EifflltiOD 

6916 

County 

SAN JUAN 

I County 
SAN JUAN 

NO ALLOWABLE WIU. BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DMSION 

-9- .---
1
1_o_P_E_R_A-TO_R_C-ER_T_IF_I_C-AT_I_ON--. 

I LANDING POINT: I 
LATITUDE: 36'14.4400' N 
LONGITUDE: 107'41.6266' W 
NAD27 I 

I 
(LANDING BORE) LATITUDE: 36.240680' N 
N11 °G4'42"E - 81 2.94' LONGITUDE: 107.694388' W 

1 ------i :::::CE: --1------
LA TITUDE: 36' 14.3088' N 
LONGITUDE: 107' 41.6598' W 
NAD27 I 

/ ~¢\lh 
Slpature Date 
Tamra Sessions 

Printed Name 

tsessions@.loqosresourcesllc.com 

,e FD. GLO 
"1947" BC S89. 45 • 46 "E 

I 
LATITUDE: 36.238493' N 
LONGITUDE: 107.694942' W 
NAD83 I E-mail Address 

/ 2629.12' 
BOTTOM OLE: 
LATITUDE: 36'13.6827' N 
LONGITUDE: 107'41.6395' W 

FD. GLO 
"1947" BC 

NAD27 / I 

rn ~~~~~~/~·~;~~~~o; w · 
1

1 _ 

"' NAD83 1 

- !!;! lEARING• - - -,- - - - - - -r 
BETWEEN FOUND MONUMENTS AT THE SOUTH WEST CORNER I 
AND THE WEST QUAR1ER CORNER OF SECTION 9 , TOWNSHIP 
23 NORT!f! , RANGE 4 WEST, N.M.P.M. SAN JUAN COUNTY. NEW I 

xrco. n / I 
LINE BEA~S: N 00·29·02· W A DISTANCE OF 2658.8 4 FEET AS I 

<ibi;...,;._--l MEASURED BY G.P.S. LOCAL GRID NAD83. 

381' BOTTOM HOLE I I I 
- r- -16 ·I FD. GLO 

"1947• BC I I 

r - 09°29' E 

NJ 

ta SURVEYOR CERTIFICATION 
1,..,..,.,~-u..--- ... -,w 
..... ~ /rrlm JW4 ,..,.. ~ - - ...... "' 
me or - "'II -""""" - lllal U.. - v --.......tlolM-~fflllWwf. 

APRIL~4 
Date of Sm-T9y 

c.rtlfloate !lumber 



Sundry Drilling Plan 
LOGOS Operating, LLC 

Change of Plans 4/17/201 7 

HEROS 2308 09L COM lH 
API # 30-045-35688 
Lease Serial # NMNM18463 

Surface Location: 1476 FSL, 210 FWL 
Legal Description: Sec 9 , T23N , R8W (36.238493° N , 107.694942° W -NAD83) 

Pay Zone Entry Point Location: 2273 FSL, 380 FWL 
Legal Description: Sec 9, T23N, R8W (36 .240680° N , 107.694388° W -NAD83) 

Permitted Bottom Hole Location(PBHL): 2274 FNL, 380 FWL (adjusted to 2325 ' FNL & 381 ' FWL) 
Legal Description : Sec 16, T23N, R8W (36 .228195° N , 107.694601 ° W -NAD83) 

San Juan County, NM 

I. The elevation of the unprepared ground is 6.9 16 feet above sea leve l. Estimated KB Elev = 6930 ' ( I 4 ' KB) 
2. The geo log ica l name of th e surface fo rmation is the Nacim iento. 
3. A ro tary rig wi ll be used to drill the well to a Proposed Tota l measured Depth o f 5. 154' TVD/10,507' MD with the first 

perforation at the PBHL 10457'MD/5, 155 ' TVD 2274 FNL, 380 FWL. 
4. Estim ated top o f important geo logica l markers: 

Fo rmation Depth TVD /ft) Depth MD /ft) 
Nacimiento Surface Surface 

Ojo Alamo 850 850 

Kirt land 1.056 1,057 

Fruitl and 1, 186 1. 189 

Pictured C liffs 1,538 1,553 

Huerfani to Bentonite 

Chacra 1,647 1,668 

C liff House 3,0 19 3. 168 

Menefee 3,056 3.208 

Po int Lookout 3.878 4, 108 

Mancos 4. 180 4.43 8 

Ga ll up 4,888 5,180 

5. Esti mated depth at whi ch ant icipated water. o il, gas or other mi neral bear ing fo rm ations are expected to be encountered: 

Formation Depth TVD (ft) Water/Hvdrocarbon 

Fru itland 1. 186 Gas 

Pictured Cliffs 1,538 Gas 

C liff House 3,0 19 Gas 

Po int Lookout 3.878 Gas 

Mancos 4, 180 Oi l/Gas 

6. A ll proposed casing is new and the program is as fo ll ows: 

I Depth G rade Weight Connection PSI x lOOOlbs 
Cas ing Size I MD Burst Collapse Tension TV D 

Surface 9-5/8" 0-320' 0-320' J-55 36.00 STC 3520 2020 394 

Interm edi ate 7" 0-5 ,909 ' 0-5,26 1' J-55 23.00 LTC 4360 3270 3 13 -- _.__ -
Production 4- 1/2 " 5,759'- 10,507' 5 ,240'-5 , 154' P- 11 0 11.60 LTC 10690 7560 278 

HEROS 2308 09L COM I H 

I 



7. Cementing Program: 

a. 12-1 /4" ho le x 9-5/8" casing at J2iJ wi l I have cement c irculated to urface w ith 190 sks ( 100% 

excess tru e ho le) C lass H Cement w ith l/4ppsx seal, 2% CaCL 15.8 ppg, I . 15 tl3 /sk. Note : 
CEMENT MUST BE C IRC ULATED TO S URFACE. STANDARD BOW S PRIN G 
CE T RA LI Z ERS SHALLB E PLA EDON Tl IEF IRST3(BOTT O M 3)JO INTS OF CAS ING 
( I PERJ O INT) AND I EV ERY 3RDJ O INTTOSU RFA CE. 20BB LS OF WAT ER 
FOL LOW ED BY 20 BB LS OF M DFLUSH AHEA D OF CEME T AS SPACE R. Test Surface 
Casing to 1500 psi. 

b. 8-3/4" hole x 7" cas ing at 5,<X1J' MD. <Ze ment will bec irculated to surface in a s ing le stage w ith 594 

sks(70%excess true hole) of HALCEM with 1.0 % CaC2 . 1/.i #/sk Poly-E-F lake, 5 #/sk 

Kol-Sea l (G ilsonite) -1 2.3 ppg, 1.95 ft3/sk fo llowed by 256 sks (70% excess true 
ho le) VARICEM with 0.1 5% Versaset, 0.30% HALAD-9. I /4 #/sk Poly-E-F lake, 5 
#/sk Kol-Seal - 13.5 ppg. 1.3 ft3 /sk. ON E CENT RALIZER PER JOINT FOR THE 
FIRST 3 JOINTS, THE EV ERY OTH ER JO INT TO KO P, T HE O E EV ERY 
3RD JOINT TO SURFAC E. 20 BB LS OF WATER FOLLOWED BY 30 BBLS OF 
MUDFLUS H AHEA D OF CEMENT AS SPACE R Test Intermediate Casing to 
1500 psi. Cement addi tives subject to change based on we ll bore conditi ons and 
cement des ign criteria . 

c. 6- 1/8" hole x 4- 1 /2" liner at 10,507' MD. It will be a co nvent ional liner job using 30% excess fo r 
TOC at 5759 ' MD lin er top. Cement slurry consist o f 432 sks EXTE DACE M cement. - 13.3 
ppg. 1.36 fl3 /sk. CE TRALI ZERS TO BE USE D AT DI SC RETIO IN LATERAL TO 
AC HI EVE 70% TA DOFF. CE TRALI ZER TO BE USED TO T IE BACK DEPTH OF 
6000' TO AC HI EVE 70% STAND O FF. PAC KOFF SEAL ASSEM BLY TO BE USED FO R 
LI ER TOP ISOLATION. Cement add iti ves subject to change based on we ll bore cond itions and 
cement design cri teria. Lin er to be pressure tested during completion operations. 

8 . Pressure Contro l Equipm ent 

BOP equipment and accessories will meet or exceed BLM requirements outlined in 43 CFR Part 3160. 

A 2000 psig double ram hydraulic BOP will be used (see attached diagram). Since maximum anticipated formation 
pressure is 1915 psig (0.364 psi/ft @ 5261 ' TYO), accessories to the BOP will meet BLM requirements for a 2000 psig 
system. In accordance with Onshore Order #2 (I I I.A well requirements) the anticipated surface pressure assuming a 
partially evacuated hole with normal pressure gradient of 0.22 psi/ft will be 1157 psi (5261 ' TVD x 0.22 psi/ft) . 

The accumulator system capaci ty will be sufficient to close all BOPE with a 50% safety factor. Fill line, kill line and line 
to the choke mani fo ld will be 2". 

BOPs will be function tested every 24 hours and will be recorded on an IADC log. Accessories to the BOPE will include 
upper and lower Kelly cocks with handles with a stabbing valve to fit drill pipe on the floor at all times, string float at bit, 
3000 psig choke mani fo ld with 2" adjustable and 2"positive chokes, and pressure gauge. 

All BOP equipment will be hydraulically operated with controls accessible both on the rig floor. 

The wellhead BOP equipment will be nippled-up on the 9-5/8" x 11 " 2,000 psi WP cas ing head prior to drilling out from 
under surface casing. All ram preventers and related equipment will be tested to 2,000 psi for 10 minutes. Annular 
preventers will be tested to 50% of rated working pressure for IO minutes. Surface casing will be tested to 70% of 
internal yield pressure. All preventers and surface casing will be tested before drilling out of surface casing. BOP 
equipment will be tested every 14 days, after any repairs are made to the BOP equipment, and after the BOP equipment is 
subjected to pressure. Annular preventers will be functionally operated at least once per week. Pipe rams will be 
activated daily and bl ind rams shall be activated each trip or at least weekly. The New Mexico Oil & Gas Conservation 
Commission and the BLM will be notified 24 hours in advance of testing of BOPE. 

HEROS 2308 09L COM I H 2 



9. Mud Program: 

0, _ 320, Fresh water/Spud Mud . Paper fo r losses a nd seepage . 8.4 to 9.0 ppg, 27 to 35 vis , PV < I 0, 

YP I to I O,FLN C, LGS < 4% 

320' -5909' 
LSND WBM. As needed LCM for losses and seepage. 8.5 to 9.4 ppg. pH 8-9. 50 to 65 vis, PV I 0-
15 YP 15-25 F L < 5mls.LGS < 3% 

5909' - I 0,507' 
LSN D WBM . As needed LCM for losses and seepage. 8.5 to 9.5 ppg, PH 8-9. 
40 to 45 vi s, PV I 0- 15 YP I 0-15 , FL<4 mls, LGS < 3% 

**During drilling operations all necessary products will be sufliciently stored on location [or abnormal 
sjtuatjons The characteristjcs use testing of drilling mud and the implementation of reJatcd drilling 
procedures shall be designed to prevent the loss o(well control Sufficient quantities of mud materials shall 
be majntajncd or readily accessible [or the purpose ofassurjng well control 
** A pH of 8 0-9 o in the fresh water base mud s stem shall be majntajncd to control the effects 
corrosion has on metallurgy ofegujpment used 

Operating and Maintenance 

LOGOS Operating will be using all above ground steel pits for fluid and cuttings whil e dril ling. If any tank devel ops 

a leak we will have immediate v isua l d iscovery. we would then transfer the fluid to anoth er tank then remove 

an) con taminated soil and dispose o f it in the cutt ings bins fo r transportation. Any leaks. pi ll s or other 

undes irab le events wi ll be reported in accord ance w ith BLM TL 3A. Rig crews will monitor the tanks at a ll 

times. A tri p/surge tank w ill be used to monitor returns fo r any "kicks" o f formation fluids . 

Equipment: 

2-M ongoose hale Shakers 

2-3400 High Speed Cen trifuges with stand s and pumps 

2- three- high sided cutt in gs catch tank 

2-Rol l off bins with track 

2-200 bb l Open top Frac tanks 

I-Mud/Gas eparator and Degasser 

I -Trip/Surge Tank 

Electronic or Visual monitoring system to ind icate lost returns and gas detecti on sensors 

I 0 . Testing, Loggi ng and Coring Program : 

a. Testing Program: o dri ll stem tests are antic ipated 
b. Electr ic Logging Program: TBD 
c. LWD Program: TBD 
d. Coring Program : None anticipated. 
e. CB L's and/or Temperature Surveys Will Be Performed as eeded or Required . 
f. Mud Logging: On location from 4000 ' TVD to TD. 
g. Gamma Ray from surface casing point to TD 
h. Cased Hole: CBL/CCL/GRNDL will be run as needed for perforating control. 

I I . Bottom I Joie Pressure expected to be 2,500 /- psi 
12. Bottom HoleTemperatureexpectcd tobe 160degF. 

HEROS 2308 09L COM I H 3 



Well Control Equipment Schematic for 2M Service 

l ocation: Son Juan Basin, New Mexcio 

Fill line ) 

Attochmwt to Drilling Techntcol Progl'llm 

Exhibit #1 
Typical BOP setup 

Dnte: August 24, 2004 
By: John Thompr;on (Wolsh E&P) 

Rotating Head (optional) 

-->-- Mud Flow to Pit 

Double Ram Preventer 

Drilling Spool 

Kill line (2" Min+---- " Choke line to M<Vlifold (2" Min) - --~ 

From BOP 
Stack 

Working Prv.ssure for oll equipment 
Is 2,000 psi or• 9reoter 

Adjustable Choke 

Adjustable 
Choke 

HEROS 2308 09L COM I H 

Surface Casing 

Production Casing 

2" Minimum Sin 

2" Minimum Size 

IWP 

·-- Ground Level 

Bypass to 
Steel Pit 
(Optional) 

Straigh t-thru 
to Tank or Pit 

To Tank or Pit > 

4 



Cathedral Energy Services 
Planning Report 

Database: USA EDM 5000 Multi Users DB 

Company: LOGOS Operating LLC 

Project: San Juan County, NM 

Site: S9-T23N-R8W 

Well: HE ROS 2308 09L COM #1 H 

Wellbore: OH 

Design: PLAN #3 

Project San Juan County, NM 

Map System: US State Plane 1983 

Geo Datum: North American Datum 1983 

Map Zone: New Mexico Western Zone 

Site S9-T23N-R8W 

Site Position: 
From: Map 

Position Uncertainty: 0.00 usft 

Well 

Well Position 

HEROS 2308 09L COM #1 H 

+NI-S 

+E/-W 

Northing: 

Easting: 

Slot Radius: 

Northing: 

Easting: 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 
Survey Calculation Method: 

System Datum: 

1,906,138.83usft Latitude: 

Well HEROS 2308 09L COM #1 H 

14' KB@ 6930.00usft (AZTEC 920) 
14' KB@ 6930.00usft (AZTEC 920) 

True 
Minimum Curvature 

Mean Sea Level 

2,763,902.48 usft Longitude: 

13-311 6" Grid Convergence: 

Latitude: 

Longitude: 

36" 14' 18.57 N 
107" 41 ' 41 .79 W 

0.08 • 

Position Uncertainty 

0.00 usft 

0.00 usft 

0.00 usft Wellhead Elevation: 

1,906,138.82 usft 

2,763,902.48 usft 

0.00 usft Ground Level: 

36" 14' 18.57 N 

107" 41 ' 41 .79 W 

6,916.00 usft 

Wellbore OH 

Magnetics Model Name Sample Date 

HDGM 417/2017 

Design PLAN #3 

Audit Notes: 

Version: Phase: 

Vertical Section: Depth From ITVDI 
(uaftl 

0.00 

Plan Sections 

Measured Vertical 

Depth Inclination Azimuth Depth +N/-S 

lusftl l°I 1·1 1uaftl 1usftl 

0.00 0.00 0.00 0.00 0.00 

650.00 0.00 0.00 650.00 0.00 

1,848.96 23.98 4.87 1,814.26 246.36 

4,643.56 23.98 4.87 4,367.67 1,378.00 

5,908.68 90.00 179.35 5,261 .00 796.26 

6,008.68 90.00 179.35 5,261 .00 696.27 

6,077.90 91 .38 179.35 5,260.16 627.06 

8,176.25 91 .38 179.35 5,209.47 -1 ,470.54 

8,323.24 91 .37 182.29 5,205.94 -1 ,617.46 

10,456.78 91 .37 182.29 5,155.00 -3,748.69 

10,506.78 91 .37 182.29 5,153.81 -3,798.63 

4/15/2017 11:04:54PM 

Declination Dip Angle 

l°I 
Field Strength 

lnT) (°) 

9.00 62.90 49,688 

PLAN Tie On Depth: 0.00 

+N/-S +E/-W Direction 

1uaftl 1uaftl 1·1 

0.00 0.00 178.46 

Dogleg Build Tum 

+E/-W Rate Rate Rate TFO 
(uaftl 1•11oousftl 1•11oou1ftl 1•11oou1ftl 1·1 Target 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

20.99 2.00 2.00 0.00 4.87 

117.41 0.00 0.00 0.00 0.00 

162.23 9.00 5.22 13.79 173.96 

163.36 0.00 0.00 0.00 0.00 

164.15 2.00 2.00 0.00 0.01 

187.94 0.00 0.00 0.00 0.00 

185.84 2.00 -0.01 2.00 90.28 

100.58 0.00 0.00 0.00 0.00 HEROS 2308 09L PB 

98.58 0.00 0.00 0.00 0.00 

Page 1 COMPASS 5000. 1 Build 78 



Cathedral Energy Services 
Planning Report 

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HE ROS 2308 09L COM #1 H 
Company: LOGOS Operating LLC TVD Reference: 14' KB @ 6930.00usft (AZTEC 920) 
Project: San Juan County, NM MD Reference: 14' KB @ 6930.00usft (AZTEC 920) 
Site: S9-T23N-R8W North Reference: True 
Well: HER OS 2308 09L COM #1 H Survey Calculation Method: Minimum Curvature 

Wellbore: OH 
Design: PLAN #3 

Planned Survey 

Measured Vertical Vertical Dogleg Build Comments/ 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Formations 
lusftl 1·1 1·1 lusft) lusft) lusftl lusft) 1°11oousft 1•11oou 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
100.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 
300.00 0.00 0.00 300.00 0.00 0.00 0.00 0.00 0.00 
320.00 0.00 0.00 320.00 0.00 0.00 0.00 0.00 0.00 9 5/8" 

400.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 0.00 
500.00 0.00 0.00 500.00 0.00 0.00 0.00 0.00 0.00 
600.00 0.00 0.00 600.00 0.00 0.00 0.00 0.00 0.00 
650.00 0.00 0.00 650.00 0.00 0.00 0.00 0.00 0.00 KOP#1 @650' 
700.00 1.00 4.87 700.00 0.43 0.04 -0.43 2.00 2.00 

800.00 3.00 4.87 799.93 3.91 0.33 -3.90 2.00 2.00 
850.16 4.00 4.87 850.00 6.96 0.59 -6.95 2.00 2.00 OjoAlamo 
900.00 5.00 4.87 899.68 10.86 0.93 -10.83 2.00 2.00 

1,000.00 7.00 4.87 999.13 21 .28 1.81 -21 .22 2.00 2.00 
1,057.37 8.15 4.87 1,056.00 28.81 2.45 -28.73 2.00 2.00 Kirkland 

1,100.00 9.00 4.87 1,098.15 35.14 2.99 -35.05 2.00 2.00 
1,189.18 10.78 4.87 1,186.00 50.41 4.29 -50.27 2.00 2.00 Fruitland 
1,200.00 11 .00 4.87 1,196.63 52.44 4.47 -52.31 2.00 2.00 
1,300.00 13.00 4.87 1,294.44 73.16 6.23 -72.97 2.00 2.00 
1,400.00 15.00 4.87 1,391.46 97.26 8.29 -97.01 2.00 2.00 

1,500.00 17.00 4.87 1,487.58 124.73 10.63 -124.40 2.00 2.00 
1,552.87 18.06 4.87 1,538.00 140.59 11.98 -140.22 2.00 2.00 Pictured Cliffs 
1,600.00 19.00 4.87 1,582.68 155.51 13.25 -155.10 2.00 2.00 
1,668.31 20.37 4.87 1,647.00 178.44 15.20 -177.97 2.00 2.00 Chacra 
1,700.00 21 .00 4.87 1,676.65 189.59 16.15 -189.09 2.00 2.00 

1,800.00 23.00 4.87 1,769.36 226.91 19.33 -226.31 2.00 2.00 
1,848.96 23.98 4.87 1,814.26 246.36 20.99 -245.71 2.00 2.00 EOB; INC=23.98° 
1,900.00 23.98 4.87 1,860.90 267.03 22.75 -266.32 0.00 0.00 
2,000.00 23.98 4.87 1,952.27 307.52 26.20 -306.71 0.00 0.00 
2,100.00 23.98 4.87 2,043.64 348.01 29.65 -347.09 0.00 0.00 

2,200.00 23.98 4.87 2,135.01 388.51 33.10 -387.48 0.00 0.00 
2,300.00 23.98 4.87 2,226.38 429.00 36.55 -427.87 0.00 0.00 
2,400.00 23.98 4.87 2,317.75 469.50 40.00 -468.25 0.00 0.00 
2,500.00 23.98 4.87 2,409.12 509.99 43.45 -508.64 0.00 0.00 
2,600.00 23.98 4.87 2,500.48 550.48 46.90 -549.03 0.00 0.00 

2,700.00 23.98 4.87 2,591 .85 590.98 50.35 -589.41 0.00 0.00 
2,800.00 23.98 4.87 2,683.22 631.47 53.80 -629.80 0.00 0.00 
2,900.00 23.98 4.87 2,774.59 671 .96 57.25 -670.18 0.00 0.00 
3,000.00 23.98 4.87 2,865.96 712.46 60.70 -710.57 0.00 0.00 
3,100.00 23.98 4.87 2,957.33 752.95 64.15 -750.96 0.00 0.00 

3,167.49 23.98 4.87 3,01 9.00 780.28 66.48 -778.22 0.00 0.00 Cliff House 
3,200.00 23.98 4.87 3,048.70 793.45 67.60 -791 .34 0.00 0.00 
3,207.99 23.98 4.87 3,056.00 796.68 67.88 -794.57 0.00 0.00 Meneffee 
3,300.00 23.98 4.87 3,140.07 833.94 71 .05 -831 .73 0.00 0.00 
3,400.00 23.98 4.87 3,231.44 874.43 74.50 -872.12 0.00 0.00 

3,500.00 23.98 4.87 3,322.81 914.93 77.95 -912.50 0.00 0.00 
3,600.00 23.98 4.87 3,414.18 955.42 81.40 -952.89 0.00 0.00 
3,700.00 23.98 4.87 3,505.55 995.91 84.85 -993.28 0.00 0.00 
3,800.00 23.98 4.87 3,596.92 1,036.41 88.30 -1,033.66 0.00 0.00 
3,900.00 23.98 4.87 3,688.29 1,076.90 91 .75 -1,074.05 0.00 0.00 

4,000.00 23.98 4.87 3,779.66 1,117.39 95.20 -1 ,114.44 0.00 0.00 
4,100.00 23.98 4.87 3,871 .02 1,157.89 98.65 -1,154.82 0.00 0.00 
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Cathedral Energy Services 
Planning Report 

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HER OS 2308 09L COM #1 H 
Company: LOGOS Operating LLC TVD Reference: 14' KB@ 6930.00usft (AZTEC 920) 
Project: San Juan County, NM MD Reference: 14' KB@ 6930.00usft (AZTEC 920) 
Site: S9-T23N-R8W North Reference: True 
Well: HE ROS 2308 09L COM #1 H Survey Calculation Method: Minimum Curvature 
Wellbore: OH 

Design: PLAN #3 

Planned Survey 

Measured Vertical Vertical Dogleg Bulld Comments / 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Fonnatlona 
(uaft) 

(
0

) (·) (uaft) (uaft) (uaft) (uaft) (°/100uaft (°/100u 

4,107.63 23.98 4.87 3,878.00 1,160.98 98.92 -1 ,157.91 0.00 0.00 Point Lookout 
4,200.00 23.98 4.87 3,962.39 1,198.38 102.10 -1,195.21 0.00 0.00 
4,300.00 23.98 4.87 4,053.76 1,238.88 105.55 -1 ,235.60 0.00 0.00 

4,400.00 23.98 4.87 4,145.13 1,279.37 109.00 -1,275.98 0.00 0.00 
4,438.16 23.98 4.87 4,180.00 1,294.82 110.32 -1,291.39 0.00 0.00 Mancos 
4,500.00 23.98 4.87 4,236.50 1,319.86 112.45 -1 ,316.37 0.00 0.00 
4,600.00 23.98 4.87 4,327.87 1,360.36 115.90 -1,356.76 0.00 0.00 
4,643.56 23.98 4.87 4,367.67 1,378.00 117.41 -1,374.35 0.00 0.00 KOP #2 @ 4644' MD/4368' TVD 

4,700.00 18.93 6.51 4,420.18 1,398.54 119.42 -1 ,394.83 9.00 -8.94 
4,800.00 10.08 13.28 4,516.91 1,423.22 123.28 -1,419.40 9.00 -8.85 
4,900.00 2.57 71 .65 4,616.29 1,432.47 127.43 -1,428.53 9.00 -7.51 
5,000.00 8.57 162.86 4,715.88 1,426.04 131 .76 -1,421 .99 9.00 6.00 
5,100.00 17.39 171 .50 4,813.24 1,404.09 136.18 -1 ,399.93 9.00 8.81 

5,180.11 24.54 173.97 4,888.00 1,375.67 139.70 -1 ,371 .42 9.00 8.93 Gallup 
5,200.00 26.32 174.39 4,905.96 1,367.17 140.56 -1,362.91 9.00 8.96 
5,300.0.0 35.29 175.88 4,991 .76 1,316.19 144.81 -1 ,311 .83 9.00 8.97 
5,400.00 44.27 176.83 5,068.53 1,252.39 148.82 -1 ,247.95 9.00 8.98 
5,500.00 53.26 177.52 5,134.38 1,177.36 152.49 -1 ,172.84 9.00 8.99 

5,569.81 59.53 177.91 5,173.00 1,119.29 154.80 -1 ,114.73 9.00 8.99 Top Target Zone 
5,600.00 62.25 178.06 5,187.69 1,092.93 155.73 -1 ,088.36 9.00 8.99 
5,700.00 71 .24 178.52 5,227.13 1,001 .20 158.46 -996.58 9.00 8.99 
5,800.00 80.23 178.93 5,251.75 904.40 160.61 -899.77 9.00 8.99 
5,900.00 89.22 179.32 5,260.94 804.94 162.13 -800.30 9.00 8.99 

5,908.68 90.00 179.35 5,261 .00 796.26 162.23 -791 .62 9.00 8.99 LP@ 5909' MD/5261 ' TVD; 90" - 7" (2273' FSL 
6,000.00 90.00 179.35 5,261 .00 704.95 163.27 -700.31 0.00 0.00 
6,008.68 90.00 179.35 5,261 .00 696.27 163.36 -691 .63 0.00 0.00 START BUILD 
6,077.90 91 .38 179.35 5,260.16 627.06 164.15 -622.43 2.00 2.00 EOB; INC=91.38" 
6,100.00 91 .38 179.35 5,259.63 604.97 164.40 -600.34 0.00 0.00 

6,200.00 91 .38 179.35 5,257.21 505.00 165.53 -500.38 0.00 0.00 
6,300.00 91 .38 179.35 5,254.80 405.04 166.67 -400.42 0.00 0.00 
6,400.00 91 .38 179.35 5,252.38 305.08 167.80 -300.46 0.00 0.00 
6,500.00 91 .38 179.35 5,249.97 205.11 168.94 -200.50 0.00 0.00 
6,600.00 91 .38 179.35 5,247.55 105.15 170.07 -100.54 0.00 0.00 

6,700.00 91 .38 179.35 5,245.13 5.18 171 .20 -0.58 0.00 0.00 
6,800.00 91.38 179.35 5,242.72 -94.78 172.34 99.37 0.00 0.00 
6,900.00 91 .38 179.35 5,240.30 -194.75 173.47 199.33 0.00 0.00 
7,000.00 91 .38 179.35 5,237.89 -294.71 174.60 299.29 0.00 0.00 
7,100.00 91 .38 179.35 5,235.47 -394.68 175.74 399.25 0.00 0.00 

7,200.00 91 .38 179.35 5,233.06 -494.64 176.87 499.21 0.00 0.00 
7,300.00 91 .38 179.35 5,230.64 -594.60 178.01 599.17 0.00 0.00 
7,400.00 91 .38 179.35 5,228.22 -694.57 179.14 699.13 0.00 0.00 
7,500.00 91 .38 179.35 5,225.81 -794.53 180.27 799.09 0.00 0.00 
7,600.00 91 .38 179.35 5,223.39 -894.50 181.41 899.04 0.00 0.00 

7,700.00 91 .38 179.35 5,220.98 -994.46 182.54 999.00 0.00 0.00 
7,800.00 91 .38 179.35 5,218.56 -1 ,094.43 183.67 1,098.96 0.00 0.00 
7,900.00 91 .38 179.35 5,216.14 -1 ,194.39 184.81 1,198.92 0.00 0.00 
8,000.00 91 .38 179.35 5,213.73 -1,294.35 185.94 1,298.88 0.00 0.00 
8,100.00 91 .38 179.35 5,211 .31 -1 ,394.32 187.08 1,398.84 0.00 0.00 

8,176.25 91 .38 179.35 5,209.47 -1 ,470.54 187.94 1,475.06 0.00 0.00 START TURN 
8,200.00 91 .38 179.83 5,208.90 -1,494.28 188.11 1,498.80 2.00 -0.01 
8,300.00 91 .37 181 .83 5,206.49 -1,594.24 186.67 1,598.68 2.00 -0.01 
8,323.24 91 .37 182.29 5,205.94 -1 ,617.46 185.84 1,621 .86 2.00 -0.01 END OF TURN 
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Cathedral Energy Services 
Planning Report 

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: 

Company: LOGOS Operating LLC TVD Reference: 
Project San Juan County, NM MD Reference: 

Site: S9-T23N-R8W North Reference: 
Well: HER OS 2308 09L COM #1 H Survey Calculation Method: 

Wellbore: 
Design: 

Planned Survey 

Measured 
Depth 
(usftl 

8,400.00 

8,500.00 
8,600.00 
8,700.00 
8,800.00 
8,900.00 

9,000.00 
9,100.00 
9,200.00 
9,300.00 
9,400.00 

9,500.00 
9,600.00 
9,700.00 
9,800.00 
9,900.00 

10,000.00 
10,100.00 
10,200.00 
10,300.00 
10,400.00 

10,456.78 
10,500.00 
10,506.78 

Targets 

Target Name 

OH 
PLAN #3 

Inclination Azimuth 

l°I 1°1 

91 .37 182.29 

91 .37 182.29 
91 .37 182.29 
91 .37 182.29 
91 .37 182.29 
91 .37 182.29 

91.37 182.29 
91.37 182.29 
91 .37 182.29 
91.37 182.29 
91.37 182.29 

91 .37 182.29 
91 .37 182.29 
91 .37 182.29 
91 .37 182.29 
91 .37 182.29 

91 .37 182.29 
91 .37 182.29 
91.37 182.29 
91.37 182.29 
91.37 182.29 

91 .37 182.29 
91.37 182.29 
91.37 182.29 

- hit/miss target 
-Shape 

Dip Angle 

1°1 

HEROS 2308 09L TGT 0.00 
- plan hits target center 
- Point 

Vertical 
Depth +N/-S 
1usftl lusft) 

5,204.11 -1,694.14 

5,201.72 -1,794.03 
5,199.33 -1 ,893.92 
5,196.94 -1,993.81 
5,194.56 -2,093.70 
5,192.17 -2 , 193.59 

5, 189.78 -2,293.48 
5,1 87.39 -2,393.38 
5,185.01 -2,493.27 
5, 182.62 -2,593.16 
5,180.23 -2,693.05 

5,177.84 -2,792.94 
5,175.46 -2,892.83 
5,173.07 -2,992.73 
5,170.68 -3,092.62 
5,168.29 -3, 192.51 

5, 165.91 -3 ,292.40 
5,163.52 -3,392.29 
5,161 .13 -3,492.18 
5, 158.74 -3,592.08 
5,156.36 -3,691 .97 

5,155.00 -3,748.69 
5,153.97 -3,791 .86 
5,153.81 -3 ,798.63 

Dip Dir. 

1·1 
TVD 

lusftl 

+N/-S 

lusftl 

Vertical Dogleg 

+E/-W Section Rate 

(usftl 

182.77 

178.77 
174.78 
170.78 
166.78 
162.79 

158.79 
154.80 
150.80 
146.80 
142.81 

138.81 
134.82 
130.82 
126.82 
122.83 

118.83 
11 4.83 
11 0.84 
106.84 
102.85 

100.58 
98.85 
98.58 

+E/-W 
(usftl 

1usftl 1°11oousft 

1,698.43 

1,798.18 
1,897.93 
1,997.68 
2,097.42 
2,197.17 

2,296.92 
2,396.67 
2,496.42 
2,596.17 
2,695.91 

2,795.66 
2,895.41 
2,995.16 
3,094.91 
3,194.66 

3,294.40 
3,394.15 
3,493.90 
3,593.65 
3,693.40 

3,750.03 
3,793.15 
3,799.91 

Northing 

1usftl 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.08 5,209.47 -1 ,470.54 187.94 1,904,668.55 

HEROS 2308 09L LP 0.00 0.08 5,261 .00 796.14 163.37 1,906,935.19 
- plan misses target center by 1.14usft at 5908.82usft MD (5261 .00 TVD, 796.12 N, 162.23 E) 
- Point 

HEROS 2308 09L PBHL 0.00 0.08 5,155.00 -3,748.69 100.58 1,902,390.28 
- plan hits target center 
- Point 

Casing Points 

Measured Vertical 
Depth Depth 

1usftl 1usftl Name 

320.00 320.00 9 5/8" 

5,908.68 5,261.00 7" (2273' FSL, 380' FWL) 

10,456.78 5,1 55.00 4 1/2" Liner (2274' FNL,380' FWL) 
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Well HE ROS 2308 09L COM #1 H 

14' KB @ 6930.00usft (AZTEC 920) 
14' KB @ 6930.00usft (AZTEC 920) 

True 
Minimum Curvature 

Build Comments/ 
Rate Formations 

1•11oou 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 PBHL- 4 1/2" Liner (2274' FNL,380' FWL) 
0.00 
0.00 50' HOLD 

Easting 

lusftl 

2,764,092.52 

2,764,064.71 

2,764,008.41 

Casing 

Latitude 

36" 14' 4.03 N 

36" 14' 26.45 N 

36" 13' 41 .50 N 

Hole 
Diameter Diameter 

("I ("I 

9-5/8 12-1/4 

7 7 

4-1/2 4-1/2 

Longitude 

107" 41' 39.50 W 

107" 41' 39.80 W 

107" 41' 40.56 W 
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Cathedral Energy Services 
Planning Report 

Database: 

Company: 

USA EDM 5000 Multi Users DB 

LOGOS Operating LLC 

Local C<H>rdlnate Reference: 

TVD Reference: 

Well HEROS 2308 09L COM #1 H 

14' KB@ 6930.00usft (AZTEC 920) 

14' KB@ 6930.00usft (AZTEC 920) 

True 

Project 
Site: 

San Juan County, NM 

S9-T23N-R8W 

Well: 

Wellbore: 

HE ROS 2308 09L COM #1 H 

OH 

Design: 

Formations 

PLAN #3 

Measured 
Depth 
(usft) 

850.16 

1,057.37 

1,189.18 

1,552.87 

1,668.31 

3,167.49 

3,207.99 

4,107.63 

4,438.16 

5,180.11 

5,569.81 

Plan Annotations 

Measured 

Depth 
(usft) 

650.00 
1,848.96 
4,643.56 
5,908.68 
6,008.68 
6,077.90 
8,176.25 
8,323.24 

10,456.78 
10,506.78 

4/15/2017 11:04:54PM 

Vertical 
Depth 
(usft) 

850.00 

1,056.00 

1,186.00 

1,538.00 

1,647.00 

3,019.00 

3,056.00 

3,878.00 

4,180.00 

4,888.00 

5,173.00 

Vertical 

Depth 
(usft) 

650.00 
1,814.26 
4,367.67 
5,261 .00 
5,261 .00 
5,260.16 
5,209.47 
5,205.94 
5,155.00 
5,153.81 

MD Reference: 

North Reference: 

Survey Calculation Method: Minimum Curvature 

Dip 

Dip Direction 

Name Lithology (°) (
0

) 

OjoAlamo 0.00 180.08 

Kirkland 0.00 180.08 

Fruitland 0.00 180.08 

Pictured Cliffs 0.00 180.08 

Chacra 0.00 180.08 

Cliff House 0.00 180.08 

Meneffee 0.00 180.08 

Point Lookout 0.00 180.08 

Mancos 0.00 180.08 

Gallup 0.00 180.08 

Top Target Zone 0.00 180.08 

Local Coordinates 

+N/-S +E/-W 
(usft) (usft) Comment 

0.00 0.00 KOP#1 @650' 
246.36 20.99 EOB; INC=23.98° 

1,378.00 117.41 KOP #2 @ 4644' MD/4368' TVD 
796.26 162.23 LP@ 5909' MD/5261' TVD; 90° 
696.27 163.36 START BUILD 
627.06 164.15 EOB; INC=91 .38° 

-1,470.54 187.94 START TURN 
-1 ,617.46 185.84 END OF TURN 
-3,748.69 100.58 PBHL 
-3,798.63 98.58 50' HOLD 
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