KOLAR Document ID: 1356939

Confidentiality Requested: KANSAS CORPORATION COMMISSION Form ACO-1
anuary
[OYes [ INo OiL & GAs CONSERVATION DivisION Form must be Typed
Form must be Signed
WELL COMPLET'ON FORM All blanks must be Filled
WELL HISTORY - DESCRIPTION OF WELL & LEASE
OPERATOR: License # 32446 API No.: 15-055-22452-01-00
Name: Merit Energy Company, LLC Spot Description:
Address 1: 13727 NOAL RPOAD, SUITE 1200 NE.NW.NW.NE Sec. 28 Twp. 24 S. R. 33 [ JEast[d]west
Address 2: 87 Feetfrom [@] North/ [ ] South Line of Section
City: DALLAS State: TX Zip: 75240 +_ 2044 Feetfrom [0 East / [ | West Line of Section
Contact Person: _IDANIA MEDINA Footages Calculated from Nearest Outside Section Corner:
Phone: (820 ) 629-4228 Oine CInw [Jse [sw
CONTRACTOR: License # 9929 GPS Location: Lat: , Long:
Name: Duke DriIIing CO., Inc. D D(e.g. xx.xxxxx)D (e.9. -XXX.XXXXX)
. . Datum: NAD27 NAD83 WGS84
Wellsite Geologist: Merit Energy Geologist .
County:_Finney
Purchaser:
Lease Name: CIRCLE Well #: 28-1
Designate Type of Completion: .
Field Name: __Cowgill
[O] New Well [ ] Re-Entry [ ] Workover
Producing Formation: Lower&Upper Morrow
Oil WSW SWD
ol [ [ Elevation: Ground:2895  Kelly Bushing: 2908
[ ] Gas [ ] DH [ ] EOR 5200 101
] oG ] Gsw Total Vertical Depth: Plug Back Total Depth:
] CM (Coal Bed Methane) Amount of Surface Pipe Set and Cemented at: 1668 Feet
[ ] cathodic [ ] Other (Core, Expl., etc.): Multiple Stage Cementing Collar Used? [ | Yes [O]No
If Workover/Re-entry: Old Well Info as follows: If yes, show depth set: Feet
Operator: If Alternate Il completion, cement circulated from:
Well Name: feet depth to: w/ sx cmt.
Original Comp.Date: ~ Original Total Depth:
[ ] Deepening [ |Re-pert. [ ] Conv.toEOR [ ] Conv.to SWD Drilling Fluid Management Plan
[ ] PlugBack [ |Liner [ ] Conv.toGSW [ | Conv.to Producer (Data must be collected from the Reserve Pit)
Chloride content: 900 ppm Fluid volume: 662 bbls
[ ] Commingled Permit #: £ ed
i . Evaporate
[ ] Dual Completion Permit #: Dewatering method used:
[ ] swWD Permit #: Location of fluid disposal if hauled offsite:
[ ] EOR Permit #:
Operator Name:
[ ] Gsw Permit #:
Lease Name: License #:
2/14/2017 2/19/2017 3/17/2917 Quarter Sec. Twp. s R. [ East[ ] West
Spud Date or Date Reached TD Completion Date or
Recompletion Date Recompletion Date County: Permit #:
AFFIDAVIT KCC Office Use ONLY

| am the affiant and | hereby certify that all requirements of the statutes, rules and

regulations promulgated to regulate the oil and gas industry have been fully complied Confidentiality Requested

: . . 06/08/2017
with and the statements herein are complete and correct to the best of my knowledge. Date:
@ confidential Rel Date: 06/08/2019
@ Wireline Log Received D Drill Stem Tests Received
Submitted E|ectronica”y [ | Geologist Report / Mud Logs Received

[ ] uiC Distribution
ALT 071 [ [ ] Approved by: K@renRitter ;. 06/09/2017




KOLAR Document ID: 1356939

Page Two
Operator Name: Merit Energy Company, LLC Lease Name: CIRCLE Well #; 281
Sec. 28 Twp.24 s. R.33 [ ]East [0]West County: _Finney

INSTRUCTIONS: Show important tops of formations penetrated. Detail all cores. Report all final copies of drill stems tests giving interval tested, time tool
open and closed, flowing and shut-in pressures, whether shut-in pressure reached static level, hydrostatic pressures, bottom hole temperature, fluid recovery,
and flow rates if gas to surface test, along with final chart(s). Attach extra sheet if more space is needed.

Final Radioactivity Log, Final Logs run to obtain Geophysical Data and Final Electric Logs must be emailed to kcc-well-logs @kcc.ks.gov. Digital electronic log
files must be submitted in LAS version 2.0 or newer AND an image file (TIFF or PDF).

Drill Stem Tests Taken [ ]Yes [O]No [0] Log Formation (Top), Depth and Datum [ ] Sample
(Attach Additional Sheets)
ame To atu
Samples Sent to Geological Survey Olves [ INo G Attdthed R
Cores Taken Llves [PINo
Electric Log Run [O]Yes [ INo
Geologist Report / Mud Logs [ ]Yes [ ]No
List All E. Logs Run:
Attached

CASING RECORD  [7] New [ ]Used
Report all strings set-conductor, surface, intermediate, production, etc.

: Size Hole Size Casing Weight Setting Type of # Sacks Type and Percent
Purpose of String Drilled Set (In 0.D,) Lbs./Ft. Depth Cement Used Additives
Surface 12.25 8.625 24 1668 Class A 605 See Attached
Production 7.875 55 17 5167 Class A 230 See Attached

ADDITIONAL CEMENTING / SQUEEZE RECORD

Purpose: Depth Type of Cement # Sacks Used Type and Percent Additives
Top Bottom
Perforate
Protect Casing _
Plug Back TD
Plug Off Zone
1. Did you perform a hydraulic fracturing treatment on this well? E Yes D No (If No, skip questions 2 and 3)

2. Does the volume of the total base fluid of the hydraulic fracturing treatment exceed 350,000 gallons? D Yes @ No (If No, skip question 3)
3. Was the hydraulic fracturing treatment information submitted to the chemical disclosure registry? D Yes D No (If No, fill out Page Three of the ACO-1)

Date of first Production/Injection or Resumed Production/ Producing Method:

Injection: 54 815017 [ JFlowing  [O]Pumping [ |GasLift [ | Other (Explain)
Estimated Production Qil Bbls. Gas Mcf Water Bbls. Gas-Oil Ratio Gravity
Per 24 Hours
70
DISPOSITION OF GAS: METHOD OF COMPLETION: PRODUCTION INTERVAL:
To Bottom
[ Jvented [ |Sold [ ]Usedon Lease [ ] Open Hole (0] Perf. [ ] bually Comp. [ Commingled Lower ,\F;lon.ow
(If vented, Submit ACO-18.) (Submit ACO™5)  (Submit ACO-4) Upper Morrow
Shots Per Perforation Perforation Bridge Plug Bridge Plug Acid, Fracture, Shot, Cementing Squeeze Record
Foot Top Bottom Type Set At (Amount and Kind of Material Used)

TUBING RECORD: Size: Set At: Packer At:
2.8750 5063

Mail to: KCC - Conservation Division, 266 N. Main, Suite 220, Wichita, Kansas 67202



Form ACOL1 - Well Completion
Operator Merit Energy Company, LLC
Well Name CIRCLE 28-1

Doc ID 1356939

All Electric Logs Run

ANNULAR HOLE VOLUME LOG

ARRAY COMPENSATED TRUE RESISTIVITY LOG 1
ARRAY COMPENSATED TRUE RESISTIVITY TVD LOG 1
ARRAY COMPENSATED TRUE RESISTIVITY LOG 2
ARRAY COMPENSATED TRUE RESISTIVITY LOG 5
BOREHOLE SONIC ARRAY LOG

BOREHOLE SONIC ARRAY TVD LOG

MICROLOG TVD

MICROLOG

QUAD COMBO TVD LOG

QUIAD COMBO

REPEAT SECTION

SPECTRAL DENSITY DUAL SPACED NEUTRON LOG
SPECTRAL DENSITY DUAL SPACED TVD NEUTRON LOG




Form ACOL1 - Well Completion
Operator Merit Energy Company, LLC
Well Name CIRCLE 28-1

Doc ID 1356939

Tops

EE N =
HEEBNER 924

TORONTO 3945

LANSING 4014
MARMATON 4522

PAWNEE 4612
CHEROKEE 4655
MORROW 4867
CHESTER 4904

ST GENEVIEVE 5007

ST LOUIS 5046




Form ACOL1 - Well Completion
Operator Merit Energy Company, LLC
Well Name CIRCLE 28-1
Doc ID 1356939
Perforations
4 5000-5006 Lower 5000-5006
Morrow
3 4962-4973 Upper Acid-3000 bbls 15% |4962-4973
Morrow HCL, 30 bbls 2% KCL
(bioacid)
Frac-642 bbls total 4962-4973
load, 13,000,00 total
N2




Form ACO1 - Well Completion
Operator Merit Energy Company, LLC
Well Name CIRCLE 28-1

Doc ID 1356939

Casing

Surface 12.25 8.625 24 1668 Class A 605 See
Attached
Production|7.875 55 17 5167 Class A 230 See

Attached




Remit to

BJ Services LLC

P.O. Box 731585
Dallan, TX 75372-3685

Cementing Services
Field Ticket

Printed on 2/16/2017 at 6:07 PM

| Field Ticket Number: Lib1702161738 Field Ticket Date: Thursday, February 16, 2017
Bill To: Jobh Name: 01 Surface
MERIT ENERGY COMPANY Well Location: FINNEY, KS Set@ 1668
Liberal, KS 67901 Well Name: Circle
P O Box 1293 / 1900 W 2nd St Well Number: 28-1
Well Type: New Well
Rig Number: Duke Drilling # 9
Shipping Point: Liberal, KS
Sales Office: Mid Con
PERSONEL EQUIPMENT
Gerardo Burciaga Jose Calderon 868-4/642-6 955-4/554-5
Carlos Ibarra Hector Esqueda 531-4/541-5 1039-2

_SERVICES - SERVICES - SERVICES

Description

ary.

uom

Unit Amt

Gross Amt

Unit et

" Discount

PUMP, CASING CEMENT 1001-2000 FT 1.00 min. 4 hr 2,213.75 2213.75 774.81 65.0% 774.81
CMLP 1.00 per day 275.00 275.00 96.25 65.0% 96.25
PHDL 730.00 per cu. Ft. 2.48 1810.40 0.87 65.0% 633.64
DRYG 1576.00 ton-mile 275 4334.00 0.96 65.0% 1,516.90
MILV 50.00 per mile 4.40 220.00 1.54 65.0% 77.00
|MIHV 50.00 per mile 7.70 385.00 2.70 65.0% 134.75
FLOAT EQUIPMENT -- FLOAT EQUIPMENT -- FLOAT EQUIPMENT
GS-8.625 1.00 each 460.00 460.00 207.00 55.0% 207.00
SSFC-8.625 1.00 each 1,214.00 1,214.00 546.30 55.0% 546.30
TRP - 8.625 1.00 each 131.00 131.00 58.95 55.0% 58.95
MATERIALS - MATERIALS - MATERIALS
- 10.00 bbl 0.00 0.00 0.00 65.0% 0.00
CB-AMDAL 430.00 sack 26.57 11,425.10 9.30 65.0% 3,998.79
CA-100 1213.00 pound 1.10 1,334.30 0.39 65.0% 467.01
CLC-CPF 215.00 pound 297 638.55 1.04 65.0% 223.49
CCAC 175.00 sack 17.90 3,132.50 6.27 65.0% 1,096.38
CA-100 329.00 pound 1.10 361.90 0.39 65.0% 126.67
CLC-CPF 88.00 pound 297 261.36 1.04 65.0% 91.48
ADDITIONAL ITEMS - ADDITIONAL ITEMS - ADDITIONAL ITEMS
Sugar 50.00 per pound 3.15 157.50 1.10 65.0% 55.13
Gross Discount Final
Services Total| 9,238.15 6,004.80 3,233.35
Equipment Total | 1,805.00 992.75 812.25
Materials Total| 17,153.71 11,149.91 6,003.80
Allied Rep Additional ltems 157.50 102.38 55.13
Cusfomer Agent: Final Total| 28,354.36 18,249.83 10,104.53
This ontput does NOT include taxes. Applicaple sales tax will be billed an the final invoice.
Customer hereby acknowledges receipt of the materials and services described above and on the attached documents.
I have read gud understand flle "GENERAL TERMS AND CONDITIONS" listed on the following page.
Eield Ticket Total (USD): $10,104.53

GENERAL TERMS AND CONDITIONS
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Cementing Services
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BJ

Cement Job Summar

TIME PRESSURE - (PSI) FLUID PUMPED DATA COMMENTS
AM/PM CASING ANNULUS VOLUME RATE (BPM)
13:00 arrived to location
waiting on casing crew to finish running
the casing
15:20 rig up the iron head and manifold
15:40 prime up the pump truck
15:55 safety meeting
16:02 2800 pressure test line to 2800PSI
16:20 80 10 6.5 start the 10bbls spacer of fresh water
16:28 150 195 7 start the lead cement @ 12.10#
16:50 160 39 6 start the tail cement @ 15.20#
17:01 shut down (drop the plug) wash up tub
17:04 0 103 4 start the 103bbl displacement of fresh water
17:09 100 20 6.5 20bbls gone
17:12 200 40 6.5 40bbls gone
17:16 300 60 6 60bbls gone
17:32 480 80 6 80bbls gone
17:34 500 90 3 90bbls gone slow down the rate to 3bpm
to land the plug
17:38 1050 103 landed plug @ 1050PSI wait a few minutes
to make sure the floats are holding
released the pressure and the floats held
got 1/2bbl back to tank
30bbls of cement circulated to surface
rig down released from location @ 18:30




y - ¥ 4

Remit to:

BJ Services LLC

PO, Box 733585
Dallas, TX 7F5373-3585

Cementing Services Printed on 2/22/2017 at 9:25 AM

Field Ticket

TAX ID 81-1373543

| Field Ticket Number: Lib170222900 Field Ticket Date: Wednesday, February 22, 2017 |
Bill To: Joh Name: 02 Production/Long String '
MERIT ENERGY COMPANY Well Location: Finney, KS Set@5167
Liberal, KS 67901 Well Name: Circle 50sx RH
P O Box 1293/ 1900 W 2nd St Well Number: 28-1
Well Type: New Well
Rig Number: Duke Drilling # 9
Shipping Point: Liberal, KS
Sales Office: Mid Con
“PERSONEL EQUIPMENT
James Peppin Victor Garcia 994-4/550-5 868-4/642-5
Victor Corona Marta Jalme Torrez

Description

Qry

uomMm

Unit Ami

Gross Amt

SERVICES - SERVICES - SERVICES

Uinit Met

Discount

Net Amount

PUMP, CASING CEMENT 5001-6000 FT 1.00 min. 4 hr 3,099.25 3099.25 1,022.75 67.0% 1,022.75
CMLP 1.00 per day 275.00 275.00 90.75 67.0% 90.75
PHDL 386.00 per cu. Ft. 2.48 957.28 0.82 67.0% 315.90
DRYG 807.00 ton-mile 275 2219.26 0.91 67.0% 732.35
MILV 50.00 per mile 4.40 220,00 1.45 67.0% 72.60
MIHV 50,00 per mile 7.70 385.00 2.54 67.0% 127.05
FLOAT EQUIPMENT -- FLOAT EQUIPMENT -- FLOAT EQUIPMENT
G8-5.5 1.00 each 281.00 281.00 126.45 655.0% 126.45
SSFC-5.5 1.00 each 725.00 725.00 326.25 55.0% 326.25
TRP-5.5 1.00 each 85.00 85.00 38.25 55.0% 38.25
MATERIALS - MATERIALS - MATERIALS
CW-HVS 12.00 bbl 58.70 704.40 19.37 67.0% 232456
CB-ASA 280.00 sack 23.50 6,580.00 7.76 67.0% 2,171.40
CFL-210 132.00 pound 18.90 2,494.80 6.24 67.0% 823.28
CLC-KOL 1400.00 pound 0.98 1,372.00 0.32 67.0% 452,76
CLC-CPF 70.00 pound 297 207.90 0.98 67.0% 68.61
ADDITIONAL ITEMS - ADDITIONAL ITEMS - ADDITIONAL ITEMS
Additional hours, in excess of set hours per hour 440.00 0.00 145.20 67.0% 0.00
Gross Discount Final
Services Total| 7,155.78 4,794.37 2,361.41
Equipment Total| 1,091.00 600.05 490.95
Materials Tofal | 11,359.10 7,610.60 3,748.50
James Peppin Additional ftems 0.00 0.00 0.00
Lustomer Agent: Ronnie Gonzales Final Total| 19,605.88 13,005.02 6,600.86
This output does NOT include taxes. Applicaple sales tax will be billed on the final invoice.
Customer hereby acknowledges receipt of the materials and services described above and on the attached documents.
I have read and understand the "GENERAL TERMS AND CONDITIONS" listed on the following page.
Jj_o Field Ticket Total (USD): | $6,600.86

GENERAL TERMS AND CONDITIONS

DEFINITIONS: In these terms and conditions, “ALLIED” shall mean Allied Oil & Gas Services, LLC, and “CUSTOMER" shall refer to the party identified by that term on the front of this contract. As
applicable, “JOB” relates to the services described on the front side of this contract, “MERCHANDISE” refers to the material described on the front of this contract and to any other materials, products,
or supplies used, sold, or furnished under the requirements of this contract.
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Cementing Services Printed on 2/22/2017 at 9:25 AM
Field Ticket




Cemenfing Services
Field Ticket

By

BJ SERVICES, LLC
NORTH AMERICAN TERMS AND CONDITIONS

Al wark crders for services (“Services” or “Work”) and purchase orders for the supply of
products er chemicals (“Products”) (collectively, “Werk Orders”) to be provided by 8 Services
LLC er its affilates (“BY’) to lts customers (each a “Customar”) are subject to acceptance by BJ,
and any Work Orders so accepted will be gaverned by the pricing propesal, the Work Order, and
thesa Terms and Cenditicns, unlessthe Qustomer end BJ Sarvices, LLC (collectively tha “Perties”)
have exacutad a Master Sarvice Agreement, which terms shall control,

1. PAYMENT TERMS

Unless alternate payment terms are spedfied or approved by the BJ Credit Dzpartment, all
charges billed by BI must be pald within thirty (20) days of the date of involce, Fer Invoices,
unpald after thirty (30) days, disccunts from Iist price may be reveked, Interest may be charged
at the rate of tan percent (10%) per snnum cor the maximum legal rate, liens may be filed, and
Customer shall pay Bl all costs of ccllecticn, Including reasonable attorneys' fees and court costs,
In additon to other amounts dus. Operating, production or well conditions that prevent
salisfactery operation of Sarvices o Products do not relieve Customer of jts payment
rasponsbllity.

2. CANCELLATIO DR

A Products: Product Orders may enly be cancelled with written euthorization frem B
Customer may be charged a restocking chamge of twenty-five percent (25%), plus any
packing and transpcrtation costsincurred. Froducts speclally manufactured to Customer
specifications, cc crders for substantal quantities may not be cancelled. Delivered
Froducts may only be returned for credit (less the restocking fee end transpert costs) In
unused, reusable condlton, In eriginal unopened containers,

B. Sarvices: In the event Customer cancels an order fer Services without cause, Customer
chall be lisble for @l resscnable costs Incurred by B including
mobilizaticn/demcbillzation.

3, THIAD-PARTY CHARGES, TAXES

Customer shell pay all third-party charges, In compliance with BV's current price |ist, and any
sales, uss, rental or other taxes thot may be applicable. Customer shall pay all applicable
customs, exclse, Impert and other duties unless othervise sgreed In wiriting. Customer shall
provide necessary import licenses and extensions.

A, ANDEPENDENT CONTRACTOR

It Is expressly understoed that BI [s an Independent centractor, end that nelther Bl ner Its
principals, partners, employees or subcontractces ara sarvants, fgents o empleyees of
Customer,

Where B provides Sarvices In Leuldana, the Sarvices pravided by BI and [ts subcentracters are
an Integral part of, and are essentid to the abllity of Qustomer to generate Qustemer's gocds,
preducts, and szrvices, and therefore B end Customer egree that Qustemer is the statutery
employer of Al's employeesand [ts subcentracter’s employeesunder La, RS 23:1061 (A) (3).

5. LIABILITIES, RELEASES AND INDEMNIFICATION;

A, In these Terms and Conditions (i) “B) Group” means B, Its parent, subsidiary, Jolnt
venturers, and affiliated or related campanies; its subcontractors at any tier; and the
officers, directers, employees, consultants, and ogents of all of the foregoing; (if) “Claims”
means all clalms, demands, causes of action, llabllides, dameges, judgments, fines,
penadties, awards, losses, costs, expenses (including, withcut limitation, attomeys' fees
and costs of lidgation) of any Knd or character arising out of, or related to, the
perfermance of the Services or Products provided; (iil) "Consequenllal Damages’ means
any indirect, spedal, punitive, lary or oc lossas (even
unforasseable), and damages for lost producum, lost ravanue, loss of hde, contrel of
well, lost profit, lost business, [ost business oppertunities, or charges for g tUme,
regardless of whether the same would be considered direct, Indirect, special, punitive,
exemplery or consequential damages or losses under applicable lavs; (iv) “Customer
Group” means Customer, itsparent, subsidiary end affillated or related companles; ltsco-
lessees, co-owners, partners, joint operators and Joint venturers; fts client or customer If
itis not the end usar of the Services or Products; its other centractors atany tier; and the
officers, directors, employaes, ¢onsultants, end egents of oll of the foregoing; (v}
“pellution dalms” means all laimsrelating to pellution er centamination of water, land,
or alr, Including without limitaticn, adverse effects on the environment o any form of
preperty, or any viclation or dleged viclaen of envircnmental statutes, ordinances, laws,
orders, rules end regulations; (vi) *Tocls” means eny of Bl Group's instruments,
equipment, or tools, and (vii) “Waste” means any cuttings, muds, waste, water, or
materials from the vrell thatwhere Services ere performed by B,

8. BJ SHALL RELEASE, INDEMNIFY, DEFEND AND HOLD CUSTOMER GROUP HARMLESS
FROM AND AGAINST ANY AND ALL CLAIMS ARISING OUT OF OR RELATED TO (I)
PERSQONAL OR BODILY INJURY, ILLNESS, SICKNESS, DISEASE OR DEATH OF ANY MEMBER
OF Bl GROUP, AND (ll) LOSS, DAMAGE OR DESTRUCTION OF REAL OR PERSONAL
PROPERTY, WHETHER OWNED, LEASED, ORCHARTERED, OFANY MEMBER OF BJ GROUP.

C. CUSTOMER SHALL RELEASE, INDEMNIFY, DEFEND ANDHOLD B GROUP HARMLESS FROM
AND AGAINST ANY AND ALL CLAIMS ARISING OUT OF OR RELATED TO (1) PERSONALOR

BODILY INJURY, ILLNESS, SICKNESS, DISEASE OR DEATH OF ANY MEMBER OF CUSTOMER
GROUP, AND () LOSS, DAMAGE OR DESTRUCTION OF REAL OR PERSONAL PROPERTY,
WHETHER OWNED, LEASED, OR CHARTERED, OF ANY MEMEER OF CUSTOMER GROUP.

D. SUBJECT TO THE PERSONAL INJURY PROVISIONS OF ARTICLE 5(B) ABOVE, B) SHALL
PROTECT, DEFEND ANDINDEMNIFY CUSTOMER GROUP FROMAND AGAINSTALL CLAIMS,
DEMANDS AND CAUSES OF ACTION, INCLUDING POLLUTION CLAIMS, ARISING FROM
POLLUTION OR CONTAMINATION WHICH ORIGINATES ABOVE THE SURFACE OF THE LAND
OR WATER AND IS DIRECTLY ASSQCIATED WITH BJ GROUP'S EQUIPMENT OR OTHER
EQUIPMENT IN ITS CONTROL, AND SHALL ASSUME ALL RESPONSIBILITY FOR CONTROL
AND REMOVALOF SAME,

E SUBJECT TO THE PERSONAL INJURY PROVISIONS OF 5(C) ABOVE, CUSTOMER SHALL
PROTECT, DEFEND AND INDEMNIFY BI GROUP FROM AND AGAINST ALL CLAIMS,
DEMANDS, AND CAUSES OF ACTION ARISING DIRECTLY OR INDIRECTLY FROM ANY
EXISTING POLLUTION AT THE SITE AND FROM ALL OTHER FOLLUTION OR
CONTAMINATION, INCLUDING BUT NOT UMITED TO POLLUTION RESULTING FROM FIRE,
BLOWOUT, CRATERING, SEEPAGE DR OTHER UNCONTROLLED FLOW OF OIL, GAS, OR
OTHER SUBSTANCE; OR RELATED TO THE TRANSPORTATION, STORAGE, TREATMENT,
DISFOSAL OR HANDLING OF WASTE, AND SHALL ASSUME ALL RESPONSIBIUTY FOR
CONTROLAND REMOVAL OF SAME,

F. CUSTOMER SHALL RELEASE, DEFEND, INDEMNIFY ANDHOLD BI GROUP HARMLESS FROM
AND AGAINST ANY CLAIMS FOR CONSEQUENTIAL DAMAGES ASSERTED BY OR IN FAVOR
OF ANY MEMBER OF CUSTOMER GROUP. BJ SHALL RELEASE, DEFEND, INDEMNIFY AND
HOLD CUSTOMER GROUP HARMLESS FROM AND AGAINST ANY CLAIMS FOR
CONSEQUENTIAL DAMAGES ASSERTED BY OR IN FAVOR OF ANY MEMBER OF BI GROUP,

G, THE EXCLUSIONS OF LIABILITY, RELEASES AND INDEMNITIES SET FORTH IN THIS ARTICLE
5APPLY TO ANY CLAIM(S) WITHOUT REGARDTO THE CAUSE(S) THEREQF, INCLUDING BUT
NOT LIMITED TQ PRE-EXISTING CONDITIONS, WHETHER SUCH CONDITIONS BE PATENT
OR LATENT, THE UNSEAWORTHINESS OF ANY VESSEL OR VESSELS, IMPERFECTION OF
MATERIAL, DEFECT OR FAILURE OF PRODUCTS OR EQUIPMENT, BREACH OF
REPRESENTATION OR WARRANTY [EXPRESS OR IMPLIED), ULTRAHAZARDOUS ACTIVITY,
STRICT LIABILITY, TORT, BREACH OF CONTRACT, BREACH OF DUTY (STATUTORY OR
OTHERWISE), BREACH OF ANY SAFETY REQUIREMENT OR REGULATION, OR THE
NEGLGENCE, GROSS NEGLIGENCE, OR OTHER LEGAL FAULT OR RESPONSIBILITY OF ANY
PERSON, PARTY, OR ENTITY (INCLUDING THE INDEMNIFIED OR RELEASED PARTY),
WHETHER SUCH FORM OF NEGUGENCE BE SOLE, JOINT OR CONCURRENT, ACTIVE OR
PASSIVE. THE INDEMNITY PROVISIONS SET FORTH IN THIS ARTICLE 5 SHALL BE THE
EXCLUSIVE REMEDIES AVAILABLE TO THE PARTIES FOR THE CLAIMS COVERED.

6. INSURANCE

Each Party ogrees to suppert the indemnity obligations eontalned in Artide 5 by carrying

insurance (or qualified self-Insurance) with reputable insurance companies in the following

minlmum amecunts:

A Workers' Cempensation Insurance complying with applicable state laws, and Employers’
Liabiity Insurance in the amount of $1,000,000 eah accident for bodily Injury by
scddent/$1,000,000 each empleyee fer bedily injury by dissase/ $1,000,000 peliey limit.

B Commerclad General Uabliity Insurance, Including Products and Completed operations
sggregate, sudden and accldental pclluton {whichmay be provided for In a separate pollcy),
In the emount of $1,000,000 combined single Iimit per occurrence/$2,000,000 In the
rgacegata,

C Autemobile Uabllity Insurance in the amount of $1,000,000 ecmbined sngle limit for Bodily
Injury and Property Damage, Induding coversge for &l cavned, hired, end non-cwvned
vehicles.

D. Excass Uabliity Insurence aver thatrequiredin A (fee Employer's Liability only), Band Cinthe
minimum amount of $5,000,000 each occurrence end in the zggregate, specifically induding
contractual lebility coverage.

Upen written request, each party shall furnish to the other party certificates of insurance

idencing that adequate to support each party’s cbligations has been secured. To the
extent of each party's release and Indemnity obligaticns, each party sgrees that all such
insurance policles shall (i) be primary to the other party's Insurance, (ii} Include the other party,
its parent, subsdiary end alfillated or related companies, its subcontractors and other
contractors, and its and thelr respective officers, directors, employees, consultants end egents
as additiona insured, and (ill) be endersad to walve subregation against the other party, Its
parent, subsidiary ond offillated or related ccmpanies, jts subcentractors and other contractors,
and Its and thelr respectiva officers, directors, employees, consultsnts and agents.

L. ___CONFIDENTIALITY

Each party shall maintain all data end Information cbtaned from the other party In strict
cenfidence, subject only to disclosure required by law or legal process. The design, construction,
application end operation of BJ's Sarvices end Products embody proprietery and confidential
informaton, Customer shall mantain this Infermation In strict confidence snd shell not disclose
It to others, subject only to disclosure required by law or legal process.

HEADQUARTERS
(281) 408 2361

www.BJservices.com

11211 FM 2920 Rd.
Tomball, Texas 77375

Printed on 2/13/2017 at 9:46 AM
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Field Ticket
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8. ACCESS TO WELL AND WELL SITE STORAGE

Qustomer shal provide atits expense adequate access to end from the well site, and shall obtain &l
permits, licens=s or other autherization required for BI to enter upen week ereas fer the purposes
contemplated, Customer shall provide proper sterage gpace at the well site, maeting all epplicable
safety and szcurity requirements and consistent with geod Industry practices, fer the Toels and
Products, Induding, vidtheut imitaticn, @l radioactive materdals. BI reserves the dghtnot toperform
Werkif the Job or cenditions of the lecation render such perfermance inadviszble,

9, RADIOACTIVE SOURCES

Customer agrees to ecmply with all epplicable governmental regulations governing the usz and
handling of redlcactive scurces. In the event o radicactive source becomes stuck in a well,
Customer, at Customer’s scle risk and expense will meke a reasonable attempt to recover such
radioactiva source [n accerdance with 10 CFR.R § 39.15{a)(1)-(4) cr other appliczble regulaticns
and use special precautions to prevent demeging the scurce during recovery operations. If the
scurce cannot be recovered, Custemer, at Customer’s scle risk and expense, will [sclate the
radioactive material by cementing It In place or by other means consistent with 10 C.F.R § 39.15
or othar appliceble statutes or regulations.

10, 5T {eX¢] C

E Sanices; Blwarrants(i) thatall Senvicesshall be performed in compliance yith ol eppliceble
leves, rulesand regulations (fncluding dl safety cedes, statutes, regulations, precautions, and
precedures) and utilizing all necessary Protective equipment and devices, (ii) that dl Srvices
shell be dene with the utmost =kill, care and diligence, in o good ond werkmanlike manner,
inaccordence with the terms hereof, the specificationsset ferth In the eppliczble Order, end
good Industry standards of perfermance end In @ tmely menner; end (if) that B, its
subcontractors and thelr employees ere sulfficlenty experlencad and sultably trained to
perfeemn the Sarvices. In the event that the Services(ail to conform to such speclficaticns, &I
shdll re-perform that part of the non-conforming Services, provided Bl Is notified In writing
by CQustomer pricr to demcbilization.

F Products; B) warrants that the Products shall conform to BY's published specificaticnsor the
specifications egreed to In writing. If eny of the Products f&l to conform, B shall repar or
replace the non<onferming Products, or [ssue credit to the Customer, In the event Bl s
requested todevelop, manufacture, test or usa Freducts that are Intended to satisfy a unique
need dentified by Qustomer and are not “standard” Products of BI (“Speclalty Products”),
Qustemer recegnizes and agrees that Specialty Products may not have or contain the ssme
cr similer charecterisics as BY's standard Products, including histercd performance egalnst
which future performence can be measured. In developing, manufacturing, testing end using
eny Speclalty Product; BI will be relying upen Infermation end specificaticns provided by
Qustomer regarding [ts unique needs, and will have no responsibliity for the desgn,
manufactura or englneering of any such Specielty Product. Upon Inspection, if the Speciaty
Product fzils to meet the specificatiens sgreed to inwiriting by Qustemer, then Bl <hal, atits
cption, repair or replace the non-conforming specialty Products with the type orgindly
furnizhed to Customer or substitute with standard Products. Bl's warranty cbligations are
neq-transferrzble and vald If the nen-cenformity were causad by (i) Customer’s fallure to
preperly store or malntaln the Preducts, (i) abnormal well eonditicns, ebrasiva materials,
corroslon due to aggressive Mulds or Incerrect specificaticns provided by Customer, (il)
unautherized dteration of the Froducts, (iv) loss or damage while cn Customer’s site due to
eny negligence, vandalism or force majeure, or (v) us2 or handling by Customer in amanner
inconsistent with BF'srecommendations Further, BYs warranty cbligaticas shall tarminate
if customer fadls to perform Its cbligatiens under thesa Terms and Cendlicns Al
transpertation charges and remeval and reinstellation ¢harges related to the repasir oc
replacement of nen-conferming Products shall be borne by Qustomer, induding shipment to
A's facility,

G. Goods: Bl shall assign any vendor o supplier's warranty to Custemer for any Products or
goodspurchasad, to the extentsuchwarranties are assignable,

H. Recommendations,  Interpretations, research, endysls, reccmmendations, advice or
fnterpretaticnal data (specifically including, without limltation, eny engineering deslgns,
geologlcd studles cr enaysas, well pregrams, reservalr models, production optimfzation
o t programs) (Recor dations") furnished by Bl are opinions based upon
inferences frem measurements, emplrical relaticnships and ptions, and [ndustry
practice. The Inferences, assumptions and practices ara not Infalllble, and with respect to
which professional geclegists, ergineers, drilling consultants, and analysts may differ.
Accerdingly, BJ does not warant the accurecy, corectness, or completeness of any
Interpretations or Recommendations, or that rellance on [is Interpretations andfor
Recommendaticns will azcomplish any particular results CUSTOMER ASSUMES FULL
RESPONSIBIUTY FOR THE USE OF SUCH RECDMMENDATIONS AND FOR ITS DEQSIONS.

OTHER THAN THE PROVISIONS IN THIS ARTICLE 10, B) MAKES NO WARRANTY OR GUARANTEE OF
ANY KIND, EXPRESS OR IMPUED, INCLUDING NO IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE REGARDING ANY SERVICES, EQUIPMENT OR PRODUCTS. IN
INO EVENT SHALL B BE LIABLE FOR CONSEQUENTIAL DAMAGES INCURRED BY CUSTOMER GROUP
AS A RESULT OF DEFECTIVE OR NON-CONFORMING SERVICES, EQUIPMENT OR PRODUCTS.

HEADQUARTERS
(281) 408 2361

www.BJservices.com

11, INTELLECTU, ROPERTY

BJ intends to protect Its Intellectual preperly, Qustomer shall not resell the Preducts (or
drawingsrelated thereto) to others or reversa englneer or permit others toreverse engineer for
the purpose of manufacturing similar Products. Bl cwns and has legal rights topraciice certeln
cepyrights, marks, patents or pending applications on certaln technclegy and items related to
the Services or Preducts furnished. In the evant that BI makes eny Improvements ea such
technolegy, then BJ shall own all such Improvements, Including drawings, specilicaticns,
celculations and other documents,

Blwarrents that the use or sale of Productsill notinfringe valid patents of others by reascn of
the use or zale of such Preducts, end hereby agrees to RELEASE, DEFEND, INDEMNIFY AND HOLD
CUSTOMER GROUP HARMLESS FROM AND AGAINST ALL CLAIMS for infringement of any &uch
patent, provided that Customer shéall promptly notify Bl In veriting upen recelpt of eny clalm for
Infiingement, or upen the (iling of any such suit for Inlringement, whichever first cecurs, and
shall afford BJ full oppertunity, at BY's cption and expense, to answer such ¢laim or threat of suit,
assume the control of the defensa of such suit, end satle or compromise same in any way B
s2es fit. B) dozsnaot warrant that such Products: (I) will notinfringe any such patent whan not
of B's manufacture, or specially made, in whele or in part, to the Custemer's desgn
specilications; or i) IT used or sold in combination with other materials or spparatus or usadin
the praclice of precessas, will not, as a result of such combination cr use, Infringe any such
patent, and 8 shall not be liable; AND CUSTOMER SHALL RELEASE, DEFEND, INDEMMNIFY AND
HOLD B HARMLESS FOR DAMAGES OR LOSSES OF ANY NATURE WHATSOEVER RESULTING
FROM ALLEGED PATENT INFRINGEMENT ARISING PURSUANT TO (i) AND (1) ABOVE

12 ORCE MAJEURE

If elther party Is unable because of Foree Majeure to carry cutany of [ts cbligations under thesa
Temms and Conditions, other than cbligaticns to pay money, then on such party giving notice and
particulars in writing to the other party within a reascazble time after the occurrence of the
ceusa relied upen, such obligatiens shall be suspended. “Ferce Majeure” shall indude any event
that s beycnd the reasonable control of the party so affected Including, without limltaticn, acts
of God, laws and regulations, government action, war, civil disturbances, hijack, piracy, ciiminal
action by a third pacty, threats of &tts of terrecism, strikes and labor problems, delays of vendors
or carriers, lightening, fire, Ncod, washeut, sterm, breakege or accddent to equipment or
machinery, end shortege of raw materfals. If any suspension due to Force Majeure exceeds ten
{10) consecutive days, either party may terminate these Terms and Conditions by written notice
tothe other party and Custemer shall belfable for demebilization and eny other reasonable costs
Incurred by BJ Inddental to such termination,

i3, LAWS, RULES, REGULATIONS, AND EXPORT CONTROL

8) and Customer agree to comply with all laws, rules, regulatiens and decrees of ey
governmentd or regulatory bady having jurl sdicion over the Services or Froductsto be provided
by BJ or the werk site or that may otherwise be applicable to BJ's or Customer's performance
under these Terms and Conditlons.

Sarvices and Products and/cr related technical data covered by these Termsand Conditions may
be subject to LLS. and/or forelgn trade controls. Customer sgrees thatitwlll not sell, re-espert
or wansfer Products andfor related technical data except in full cemplisnce with all
gevernmentd requirementsinduding butnotlimited to econemlc sancticnsand export contrels
administered by the U.S. Department of Treasury, U.S. Department of Commerce and U.S,
Department of State. Customer agrees to comply with al Bl requests for trade compliance
Information, statements, and other assurances Including, without limitation, requests for End-
User and Routad Transaction cerlifications, BJ resarves the right to refluse to fulfill sny Work
Order or otherwise perform under thes2 Terms and Conditlens if B In Its sole discretion
datermines that such sction may viclate any law or regulation.

15, GO ING LAW, JURY ER, ANDVENUE

The |aws of the State of Texas thall apply and govern the validity, interpretation, and
perfeemance of these Terms and Cenditlens, any applicable Work Orders without regard to
where work Is provided. Any suit or proceeding regarding these Terms and Conditicns or the
Sarvices or Products providad shall ba breught exclusively In the state oc faderal courts located
in the City of Housten and Ccunty of Harrls, Texas. Each Party consents to the personal
jurisdiction of the stata and faderal courts of Harris County, Texas, and waivesany cbjection that
such courts are an Incenvenient fecum or venue, Referencesin these Terms and Conditions to
any act, law, statute, rule, or regulation shall be deemed to Includa references to such as the
samemay be emended, replaced, orreenacted from me to time. EACH PARTY WAIVES, TO THE
FULLEST EXTENT PERMITTED BY APPLICABLE LAW, ANY RIGHT IT MAY HAVE TO A TRIAL BY JURY
IN RESPECT TO ANY ACTION, SUIT OR PROCEEDING ARISING OUT OF OR RELATING TO THESE
TERMS AND CONDITIONS.

16.
B shall have the right to assdgn thesa Terms end Conditions to any of its offillated companies
without the consent of Custemer.

17. Ef

Fallure of elther party to enforce any of these Terms and Conditions shall not be a waiver of the
right to enforce. These Terms and Conditicas contain all representations of the Partles and
supersedesall prier oral or written agreaments cr representations and may only be smended by
an egraement executed by both Parties. In the event of confllct between the provisions of these
Terms and Conditions and any other terms in Qustemer's purchase orders, fleld werk orders,
work tickats, Involces, statements, ¢ any other type of memoranda or other documents used
by Qustemner, whether oral orwritten, the provisiens of thesa Terms end Condltions shallgovern.

11211 FM 2920 Rd.
Tomball, Texas 773756

Printed on 2/13/2017 at 9:46 AM
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OFS,LLC Cement Job Summar
7:43 20 10 2 swapping lines and plugging rat hole 30sk
7:51 20 7 2 Pumping mouse hole 20sk
Pumping down casing with 230sk of cement
7:55 130 78 4.5 mixing @13.6#
8:27 Shut down to wash pumping lines to the pit
8:33 30 5 Started displacement of 119 bbls
8:34 30 30 5 30bbls gone
8:43 100 60 5 60bbls gone
8:50 450 90 5 90bbls gone
8:57 825 10 3 105bbls gone slowing down to land plug
8:59 1357 119 bbls gone and landed plug checked floats
9:02 2500
Test was good and rigging down
FULL RETURNS DURNING WHOLE JOB
Leaving location @10am




DecisionSpace® Well Engineering Report

Merit Energy

Well Name: Circle 28-1
Wellbore: Wellbore #1
Design: Plan 3

Case: Vertical Section
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Disclaimer: Although the information contained in this report is based on sound engineering practices, the copyright owner(s) does (do) not accept any responsibility
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Circle 28-1 - Vertical Section

1. General Information

1.1 General Case Information

Company Merit Energy

Project Finney County, KS (NAD27) Site Circle 28-1 Pad (Grid)
Well Circle 28-1 Wellbore Wellbore #1

Design Plan 3 Case Vertical Section

Hole MD 5200.1 ft Hole TVD 5150.0 ft

Air Gap 13.0 ft Ground Elevation 2895.4 ft

Reference Point PLAT @ 2908.4ft Well Type Onshore

1.2 Active Fluid

1.2.1 Fluid Data

Fluid Mud #1 Type Mud

Mud Base Type Water Base Fluid Water

Rheology Model Bingham Plastic Foamed

1.2.2 Rheology Data
Temperature Pressure Base Density Ref Fluid PV (Mulnf) YP (Tau0) Fann Data
(°F) (psi) (ppg) Properties (cp) (Ibf/100ft?)
Speed Dial
(rpm) ()
70 14.7 9.1 Yes 20 14

1.3 Hole Section

Section Section Section Shoe Depth ID Drift (in) Eff. Hole Diameter (in) | Coefficient Linear Capacity Volume Excess (%)
Type Depth (ft) Length (ft) (ft) (in) of Friction (bbl/ft)
Casing 1650.0 1650.00 1650.0 8.097 7.972 0.25 0.0637
Open Hole 5200.1 3550.08 7.875 7.875 0.30 0.0602 0.00

1.4 String Details

Type Length Depth Body Stabilizer / Tool Joint Weight Material | Grade Class
(ft) (ft) (ppf)
oD ID Avg Joint Length oD ID
(in) (in) Length (ft) (in) (in)
(ft)

Drill Pipe 4,640 4,640 4.5 3.826 30 1.42 5.781 3.75 18.34 | CS_API X 2
5D/7

Sub 3 4,643 4.44 1.92 3 43.43 CS_API 4145H
5D/7 MOD

Drrill 493 5,136 6.25 1.75 30 96.21 CS_API 4145H

Collar 5D/7 MOD

Stabilizer 5 5,141 6.25 2.95 5 1 7.5 64.15 CS_API 4145H
5D/7 MOD

MWD 30 5,171 6.75 2.875 30 100.8 SS_15- 15-
15LC 15LC

MOD
(1)

Sub 3 5,174 6.72 2.4 3 105.07 | CS_API 4145H
5D/7 MOD

Mud 25 5,199 6.75 4.498 25.3 87.63 CS_API 4145H

Motor 5D/7 MOD

Bit 1 5,200 7.875 0.8 146.64

1.4.1 Gradein Use

Grade Minimum Yield Stress (psi)
15-15LC MOD (1) 110,000
4145H MOD 110,000
X 95,000
1.4.2 String Nozzles
Component MD Port Open Diverted Flow Amount Diverted Nozzle TFA
(ft) (%) (32nd") (in?)
Polycrystalline 5,200 [ NA NA NA 5.0X14.0 0.752
Diamond Bit

1.5 Wellpath - Calculation Method: Minimum Curvature

MD INC Az TVD DLS AbsTort RelTort VSect NS EW Build Walk
(ft) ©) ) (ft) (°/100ft) (°/100ft) (°/100ft) (ft) (ft) (ft) (°/100ft) (°/100ft)
0.0 0.00 358.50 0.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
100.0 0.00 358.50 100.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
200.0 0.00 358.50 200.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
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Circle 28-1 - Vertical Section

MD INC AZ TVD DLS AbsTort RelTort VSect NS EW Build Walk
(ft) ©) ) (ft) (°/100ft) (°/100ft) (°/100ft) (ft) (ft) (ft) (°/100ft) (°/100ft)
300.0 0.00 358.50 300.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
400.0 0.00 358.50 400.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
500.0 0.00 358.50 500.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
600.0 0.00 358.50 600.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
700.0 0.00 358.50 700.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
800.0 0.00 358.50 800.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
900.0 0.00 358.50 900.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1000.0 0.00 358.50 1000.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1100.0 0.00 358.50 1100.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1200.0 0.00 358.50 1200.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1300.0 0.00 358.50 1300.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1400.0 0.00 358.50 1400.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1500.0 0.00 358.50 1500.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1600.0 0.00 358.50 1600.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1700.0 0.00 358.50 1700.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1750.0 0.00 358.50 1750.0 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00
1800.0 1.00 165.02 1800.0 2.00 0.06 0.00 0.4 -0.4 0.1 2.00 0.00
1900.0 3.00 165.02 1899.9 2.00 0.16 0.00 3.9 -3.8 0.9 2.00 0.00
2000.0 5.00 165.02 1999.7 2.00 0.25 0.00 10.9 -10.6 2.5 2.00 0.00
2100.0 7.00 165.02 2099.1 2.00 0.33 0.00 21.4 -20.8 5.0 2.00 0.00
2200.0 9.00 165.02 2198.2 2.00 0.41 0.00 35.3 -34.3 8.2 2.00 0.00
2300.0 11.00 165.02 2296.6 2.00 0.48 0.00 52.6 -51.2 12.3 2.00 0.00
2346.9 11.94 165.02 2342.6 2.00 0.51 0.00 62.0 -60.3 14.4 2.00 0.00
2400.0 11.94 165.02 2394.5 0.00 0.50 0.00 729 -70.9 17.0 0.00 0.00
2500.0 11.94 165.02 2492.4 0.00 0.48 0.00 93.6 -91.1 21.8 0.00 0.00
2600.0 11.94 165.02 2590.2 0.00 0.46 0.00 114.3 -111.2 26.6 0.00 0.00
2700.0 11.94 165.02 2688.1 0.00 0.44 0.00 135.0 -131.3 31.5 0.00 0.00
2800.0 11.94 165.02 2785.9 0.00 0.43 0.00 155.7 -151.4 36.3 0.00 0.00
2900.0 11.94 165.02 2883.7 0.00 0.41 0.00 176.4 -171.5 41.1 0.00 0.00
3000.0 11.94 165.02 2981.6 0.00 0.40 0.00 197.1 -191.6 45.9 0.00 0.00
3100.0 11.94 165.02 3079.4 0.00 0.39 0.00 217.7 -211.8 50.7 0.00 0.00
3200.0 11.94 165.02 3177.2 0.00 0.37 0.00 238.4 -231.9 55.6 0.00 0.00
3300.0 11.94 165.02 3275.1 0.00 0.36 0.00 259.1 -252.0 60.4 0.00 0.00
3400.0 11.94 165.02 3372.9 0.00 0.35 0.00 279.8 -272.1 65.2 0.00 0.00
3500.0 11.94 165.02 3470.8 0.00 0.34 0.00 300.5 -292.2 70.0 0.00 0.00
3600.0 11.94 165.02 3568.6 0.00 0.33 0.00 321.2 -312.3 74.8 0.00 0.00
3700.0 11.94 165.02 3666.4 0.00 0.32 0.00 341.9 -332.5 79.7 0.00 0.00
3800.0 11.94 165.02 3764.3 0.00 0.31 0.00 362.6 -352.6 84.5 0.00 0.00
3900.0 11.94 165.02 3862.1 0.00 0.31 0.00 383.2 -372.7 89.3 0.00 0.00
4000.0 11.94 165.02 3959.9 0.00 0.30 0.00 403.9 -392.8 94.1 0.00 0.00
4100.0 11.94 165.02 4057.8 0.00 0.29 0.00 424.6 -412.9 98.9 0.00 0.00
4200.0 11.94 165.02 4155.6 0.00 0.28 0.00 445.3 -433.0 103.8 0.00 0.00
4263.1 11.94 165.02 4217.4 0.00 0.28 0.00 458.4 -445.7 106.8 0.00 0.00
4300.0 11.20 165.02 4253.5 2.00 0.29 0.00 465.8 -452.9 108.5 -2.00 0.00
4400.0 9.20 165.02 4351.9 2.00 0.33 0.00 483.5 -470.2 112.7 -2.00 0.00
4500.0 7.20 165.02 4450.9 2.00 0.37 0.00 497.7 -484.0 116.0 -2.00 0.00
4600.0 5.20 165.02 4550.3 2.00 0.41 0.00 508.5 -494.5 118.5 -2.00 0.00
4700.0 3.20 165.02 4650.0 2.00 0.44 0.00 515.9 -501.7 120.2 -2.00 0.00
4800.0 1.20 165.02 4749.9 2.00 0.47 0.00 519.7 -505.4 121.1 -2.00 0.00
4860.1 0.00 358.50 4810.0 2.00 0.49 0.00 520.3 -506.0 121.3 -2.00 0.00
4900.0 0.00 358.50 4849.9 0.00 0.49 0.00 520.3 -506.0 121.3 0.00 0.00
5000.0 0.00 358.50 4949.9 0.00 0.48 0.00 520.3 -506.0 121.3 0.00 0.00
5100.0 0.00 358.50 5049.9 0.00 0.47 0.00 520.3 -506.0 121.3 0.00 0.00
5200.1 0.00 358.50 5150.0 0.00 0.46 0.00 520.3 -506.0 121.3 0.00 0.00
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Circle 28-1 - Vertical Section

1.6 Pore Pressure

True Vertical Depth (TVD)
(ft)

Pore Pressure
(psi)

Equivalent Mud Weight (EMW)
(ppg)

13.0

5.63
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Circle 28-1 - Vertical Section

1.7 Fracture Gradient

True Vertical Depth (TVD) Fracture Pressure Equivalent Mud Weight (EMW)
(ft) (psi) (ppe)

13.0 6.75 10.00

1.8 Geothermal Gradient Data

Ambient Temperature 75.00 °F Mudline Temperature °F

Temperature @ Depth 185.00 °F @ 5150.0 ft Gradient 2.14 °F/100ft

1.9 Formation Properties

Total Vertical Depth Measured Depth
(ft) (ft)
1600.0 1600.0
1825.0 1825.0
3875.0 3913.2
3970.0 4010.3
4280.0 4327.0
4450.0 4499.1
4545.0 4594.7
4595.0 4644.9
4715.0 4765.1
4820.0 4870.1
4910.0 4960.1
4950.0 5000.1
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Circle 28-1 - Vertical Section

[ welt: Circle 28-1 Wellbore: Wellbore #1 Case: Vertical Section String Name: Assembly |

i
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Circle 28-1 - Vertical Section

3. Torque & Drag Setup Data

3.1 Settings

Measured Depth of Bit 5200.1 ft Bending Stress Maghnification No
Block Weight 43.0 kip Stiff String Analysis No
Enable Sheave Friction Correction No Viscous Torque and Drag No
Pump Rate 500.0 gpm Contact Force Normalization Length 31.0 ft
Mechanical Efficiency (Single Sheave) 97.00 Lines Strung 12
Side Force Ibf
Offset from Wellhead ft Angle at Wellhead °
3.2 Run Parameters
Start MD 0.0ft | End MD 5200.0 ft
Step Size 100.0 ft

3.3 Normal Analysis Operational Parameters

Drilling WOP/Overpull Torque at Bit
(kip) (ft-Ibf)
Rotating On Bottom 25.0 3200.0
Slide Drilling 25.0 800.0
Backreaming NA NA
Rotating Off Bottom M
Tripping Speed RPM

(ft/min) (rpm)
Tripping In 60.0 0
Tripping Out 60.0 0

3.4 Friction Factors

Section Type Coefficient of Friction
Casing 0.25
Open Hole 0.30
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Circle 28-1 - Vertical Section

4. Torque and Drag Results

4.1 Mechanical Limitations

Overpull Margin during a Tripping Out operation 118.2 kip using 90.00% of yield
Minimum Weight on Bit to Sinusoidal Buckle during a rotating on bottom operation 8.6 kip at 5200.1 ft
Minimum Weight on Bit to Helical Buckle during a rotating on bottom operation 11.6 kip at 5140.9 ft
Pick-Up Drag 10.3 kip

Slack-Off Drag 9.2 kip

Block Rating (Hoisting System) kip

Torque Rating (Rotating Equipment) ft-lbf

4.2 Load Summary

Load Stress Failure Buckling Limits Torque Total Total Measured Total Axial Stress =0 Neutral Neutral
Condition at the Windup Windup Weight Stretch " " Point Point
[ ] 5 s Distance Distance . q
= Rotary with Bit without n Distance Distance
- - = . from from Bit 8
- 2 = © Table Torque Bit Torque from from Bit
2 o o it Surface
] g = 5 = a o surface
& 3 =
2 8 F] =2 < 3 (revs)
|88 |2 |2 |8 |5
fid & - @A T S - (ft-1bf) (revs) (kip) (ft) (ft) (ft)
(ft) (ft)
Tripping 0.0 0.0 0.0 144.5 2.7 4642.9 557.1 5200.1 0.0
In
Tripping 0.0 0.0 0.0 164.0 3.1 4642.9 557.1 5200.1 0.0
Out
Rotating 4820.9 2.0 0.5 128.7 2.0 4639.9 560.1 4840.9 359.1
On X X
Bottom
Slide X X 800.0 0.4 0.0 122.4 1.9 4639.9 560.1 4838.2 361.9
Drilling
Rotating 2366.0 0.7 0.7 153.7 2.9 4642.9 557.1 5200.1 0.0
off
Bottom
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Circle 28-1 - Vertical Section

5. Torque and Drag Plots

5.1 Effective Tension

Effective Tension (kip)

-200.0 -100.0 0.0 100.0 200.0 300.0 400.0 500.0 600.0

I P U PPN PR PRTTE PEETE FRTTL TETT PRUTT SUTI PUTTE FETEE FRTEY P FRTTE PETR PO TP SR AT
1,200.0-]
1,600.0—

3 Previous Casing
2,000.0—

1 —
2,400.0—

—f — Tripping In

e 3 — Tripping Out

= 2,800.0—3 Rotating On Bottom

:n,. E — Slide Drilling

a] ] — Rotating Off Bottom

k5 3,200.0— ~ Sinusoidal Buckling [All Operations]

2 E Helical Buckling [Rotating]

g 3 = Helical Buckling [Non Rotating]
3,600.0— |~ Tension Limit )
4,000.0
4,400.0]

4,800.0—]
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Circle 28-1 - Vertical Section

5.2 Hook Load

Hook Load at Surface (kip)

200.0 400.0 600.0 800.0 1,000.0 1,200.0 1,400.0 1,600.0 1,800.0 2,000.0
A P RTINS P P P B I P I PR T U U P PR I D ST
0.0 E
3/ Gro|\nd Elevation \
500.0—
1,000.0-
1,500.0-3
E Previ? s Casing Shoe e
€ 2,000.0 roping n
c E ~— Tripping Out
2 E Rotating On Bottom
(] 1 . -
= 2.500.0 — Slide F)rlllmg
g ] — Rotating Off Bottom
@ E — Min Wt. Hel. Buckle (Tripping In)
S 3.000.0 — Max Weight Yield (Tripping Out)
5 3
o -
3,500.0—
4,000.03
4,500.0—;
5,000.0— W
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Circle 28-1 - Vertical Section

5.3 Torque Point

Torque at Surface (ft-1bf)

5,000.0 10,000.0 15,000.0 20,000.0
N B B R S SR N R R R R
0.0
3/ Grouind Elevation
500.0—;
] N\
E — Tripping In
] [
1,000.0—3 Trlppl.ng Out
] Rotating On Bottom
3 — Rotating Off Bottom
1,500.0—2 — Make-up Torque
] Previous Casing Shoe
£ 2,000.0-]
~— ]
by =
[ ]
O ]
- 2,500.0—
g E
3 i
o E
Q ]
= 3,000.0
c E
= ]
o -
3,500.0—
4,000.03
4,500.0—;
5,000.0—
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Circle 28-1 - Vertical Section

5.4 Minimum WOB

Weight on Bit (kip)

10.0 20.0 30.0 40.0 50.0 60.0 70.0
A PP PP IR AP APUPUPIP INUPININEN FUPUPININ PUPUPIFE AP EPUPIPITS EPUPUPIPI SPITITE NS EPUPIPEPE AP I
0.0_E_V
3 Ground Elevatio ~— WOB to Buckle Sinusoidally [Rotating]
] ~ WOB to Buckle Helically [Rotating]
500.0— — WOB to Buckle Sinusoidally [Sliding]
3 — WOB to Buckle Helically [Sliding]
1,000.0—]
1,500.0—
= {
3 Previous Casing Shoe-
£ 2,000.03
L 3
by =
@ ]
O ]
B 25000~
S ]
& E
g E
= 3,000.03
= ]
=) 3
o =
3,500.0—
4,000.0
4,500.0
5,000.0— ﬂ ( (
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Circle 28-1 - Vertical Section

5.5 T&D Well Schematic

Buckling Legend

Lockup

Helical

“ Sinusoidal
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