HALLIBURTON

ICem’ Service

PDC ENERGY - EBUS

Date: Tuesday, August 07, 2018

J Clark 10N Production
Job Date: Tuesday, July 17, 2018

Sincerely,
Julia Nichols




Legal Notice

Disclaimer:

All information in this report is provided subject to the terms and conditions which govern the services provided by Halliburton. Halliburton
personnel use their best efforts in gathering information and their best judgment in interpreting it, but any interpretation, research,
analysis or recommendation furnished by Halliburton are opinions based upon inferences from measurements and empirical relationships
and assumptions, which inferences and empirical relationships and assumptions are not infallible, and with respect to which professionals
in the industry may differ. iCem 3D Displacement results are used to understand how fluids intermix during a cement job. Simulation and
3D displacement results are not intended as and should not be used as a replacement for bond logs in determining top of cement. Current
3D model calculations are known to model more volume than the input volume for standard cases due to known calculation improvements
required. For rotational cases, the modeled volume will be impacted by the same calculations impacting the standard cases, as well as
additional constraints imposed to make the calculation time required operationally feasible. Therefore, until further notice, 3D
displacement results should not be used for replacement of a bong log, or used as an identifier of top of cement. HALLIBURTON IS UNABLE
TO GUARANTEE THE ACCURACY OF ANY CHART INTERPRETATION, RESEARCH ANALYSIS, OR JOB RECOMMENDATION and any interpretation
or recommendation is not for use of or reliance upon by any third party. The customer has full responsibility for any of its decisions which
are based on the information provided in this report.

© 2018 Halliburton. All rights reserved.
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HALLIBURTON Customer: PDC ENERGY - EBUS

Job: J Clark 10N Production
| SO#: 904998572

1.0 Cementing Job Summary

1.1 Executive Summary

Halliburton appreciates the opportunity to perform the cementing services on the J Clark 10N cement Production
casing job. A pre-job safety meeting was held before the job where details of the job were discussed, potential
safety hazards were reviewed, and environmental compliance procedures were outlined.

Halliburton maintains a continuous quality improvement process and appreciates any comments or suggestions
that you may have. Halliburton again thanks you for the opportunity to perform service work on this well. We
hope to be your solutions provider for future projects.

Respectfully,

Halliburton [Fort Lupton]

Cem Service

(v.4.5.139)
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HALLIBURTON

Customer: PDC ENERGY - EBUS
Job: J Clark 10N Production

| SO#: 904998572

Cementing Job Summary

The Road to Excellence Sfarfs with

Safefy

Sold To #: 304535 [Ship T #: 00032870543 lGuote # 0022466870 [Sales Order #: 0204808572
)Customer: POC EMERGY-EBUS ICustomer Rep: Chris McMullen
Well Mame: .| CLARK I'NEII # 10M |AFL'U'WI #: 05-123-46806-00
Field: WATTENBERG |l:'.:it'_.r (SAP): GREELEY |l2aunl'_.r.l'F"ari5h: WELD |State: COLORADOD
Legal Description: MW NE-14-5MN-G5W-550FML-2038FEL
IContractor: ENSIGN DELG [Rig/Platform Mame/Mum: ENEIGN 152
ob BOM: 7523 7523
(Well Type: HORIZONTAL OIL
[5ales Person: HALAMERICA\HX3B189 Srve Supervisor: Kamereon White
Job
Formation Name
Formation Depth [MD) Top | Bottom
Form Type BHST
Job depth MD 120144t Hob Depth TVD
Water Depth Wk Ht Abowe Floor
Perforation Depth (MD) From | To
Well Data
Description New | Used Slze I |Weight Thread Grade | Top MD | Bottom | Top | Botbom
I n Ibmift ft MD VD ™D
fi fit fit
Casing 0.025 | B.831 36 [i] 1878
Casing 55 | 4778 20 [1] 12024
Cpen Hole Section B.5 14va 12031
Cpen Hole Section B.5 G7a7 12031
Tools and Accessories
Type Size Gty Make | Depth Type Size Gty Make
1 ft in
Top Plug 55 1 WTHR
Float Shoe 5.5 i WTHR | 12026 Bottom Plug 55 i WTHR
Float Collar 5.5 i WTHR | 116880
FPlug Container 55 1 HES
Fluid Data
Stage/Plug #: 1
Fluid # Stage Type Fluid Name Gty Gty Uol | Mixing | Yield Mix Rate Total Mix
Density |ft3sack| Fluid |bblimi Fluid
Ibmigal Gal n Gal
1 Bud Flush 111 Mud Flush 111 50 bkl 24 []
[Powder)
42 galibbl FRESH WATER
Fluid # Stage Type Fluid Name Gty Qty Uol | Mixing | Yield Mix Rate Total Mix
Density [ft3isack] Fluid |bblimi Fluid
Ibmigal '{ Gal n Gal
a5t updated on 72018 123502 PM Page 1of 3
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Customer: PDC ENERGY - EBUS

Job: J Clark 10N Production
| SO#: 904998572

HALLIBURTON Cementing Job Summary
2 11.1 Ibfgal Tuned Spacer ll| 100 bkl 11.1 45 36.5 L]
Tuned Spacer
11
Fluid # Stage Type Fluid Name Gty Gy UoM | Mizing | Yield Mix Rate Total Mix
Density [fiajsack] Fluid |bblimi Fluid
IbmJigal Gal n Gal
3 ElastiCem HALCEM (TM) SYSTEM a15 sack 156 | 1.18 5 5.15
Fluid # Stage Type Fluid Name Gty Gty UoM | Mixing T Yield Mix Rate Total Mix
Density [ff3/sack] Fluid |bbiimi Fluid
IbmJ/gal Gal n Gal
4 ElastiCem ELASTICEM (TM) SYSTEM 755 sack 144 | 1.7 -] 7.3
Fluid # Stage Type Fluid Name Gty Gy UoM | Mixing | Yield IJ Mix Rate Total Mix
Density [ft3sack| Fluid |bblimi Fluid
IbmJigal Gal n Gal
] MMCR MMCR Displacement 30 bbl 834 ]
Displacement
0.50 galbbl MICRO MATRIX CEMENT RETARDER. & GAL PAIL (100003781}
Fluid # Stage Type Fluid Name Gty Gty UoM | Mixing | Yield |J Mix Rate Total Mix
Density ft3sack| Fluid |bblimi Fluid
Ibmigal Gal n Gal
] Displacemant 236 bkl 234 [
fluid
Cement Left In Pipe | Amount [35 f [Reason =Shoe Joint
Mix WaterjeH 7 Mix Water Chloride:[200= ppm Mix Water Temperature 75 *F
Plug Displaced by:|2.33 ppg
Plug Bumped?|¥es Bump Pressure:2400 psi Floats Held ?{r'es
Cemient Returns:0 bbl Retums Density:2.4 b/gal
IComirment
ast updated on 872018 1239002 PM Page2of 2
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2.0 Real-Time Job Summary

Customer: PDC ENERGY - EBUS
Job: J Clark 10N Production
| SO#: 904998572

2.1 Job Event Log
Type Seq. Activity Graph Label Date Time Source DS Pump DH Comb Comments
No. Press Density Pump
Rate
(psi) (ppg) (bbl/min)
Event 1  Job CalledIn Job Called In 7/17/2018  06:00:00 USER E;Z’g” 152 requested a crew to arrive on location at
Event 2 Casing on Bottom Casing on Bottom 7/17/2018 08:15:00 USER Casing on bottom rig curiculated 2.5 bottoms up
Event 3 Depa.rt Yard Safety Depart Yard Safety 7/17/2018 10:55:00 USER Crew. held safety meeting about driving hazards to
Meeting Meeting location.
Depart from Service Depart from Service . ) }
Event 4 Center or Other Site Center or Other Site 7/17/2018 11:00:00 USER Crew left service center for rig.
Arrive at Location from  Arrive at Location from Crew arrived on location. Went and got numbers from
Event 5 Service Center Service Center 7/17/2018 11:35:00 USER company man. TD12031' TP12026' 5.5 20# CP-110 FC
11990' SC 1676' 9.6.25 36# J-55 TVD 6797 Mud 10.8ppg
Event 6 Assessment _Of Location Assessment'Of Location 7/17/2018 11:40:00 USER Cre\{v assesed Io.catlon for hazards before spotting in
Safety Meeting Safety Meeting Halliburton equipment.
Event 7 Pre—R.lg Up Safety Assessment.Of Location 7/17/2018 11:50:00 USER Cre\{v held saftej meeting beofre riging up all halliburton
Meeting Safety Meeting equipment and lines.
Event 8 Rig-Up Equipment Rig-Up Equipment 7/17/2018 12:00:00 USER Crew rigged up all Halliburton equipment and lines
Event 9 Rig-Up Completed Rig-Up Completed 7/17/2018 12:45:00 USER Rig up completed no one got hurt.
Event 10  Pre-Job Safety Meeting  Pre-Job Safety Meeting ~ 7/17/2018  13:00:00 USER -7.00 8.32 0.00 ?:r::nstajfgzy meeting with all personel involved with
Event 11 Other Fill Lines 7/17/2018 13:15:36 COM4 -6.00 8.39 0.90 Filled lines with 3bbls of water at 3bpm a 515 psi.
Event 12 TestLines Test Lines 7/17/2018  13:18:41 COM4 4598.00 8.46 0.00 Pressure testedall halliburton lines to 4500 psi. There
was no leaks.
. We pumpd 50 bbls of mud flush at 6 bpm at 540 psi. At
Event 13 Pump Spacer 1 Pump Spacer 1 7/17/2018 13:21:44 COM4 7.00 8.33 0.00 48 bbls away we dropped the bottom plug.
Shutdown per customer request to re pressure test
Event 14  Shutdown Shutdown 7/17/2018 13:38:40 COM4 209.00 8.39 0.20 lines
(Cem Service
(v.4.5.139)
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HALLIBURTON

Customer: PDC ENERGY - EBUS
Job: J Clark 10N Production
| SO#: 904998572

Event 15  Test Lines Test Lines 7/17/2018 13:41:37 COM4 4648.00 8.51 0.00 Presure tested lines to 4500 psi. There were no leaks.
We pumped 100bbls of Tuned spacer 6 bpm at 560 psi.

Event 16  Pump Spacer 2 Pump Spacer 2 7/17/2018 13:46:10 COM4 648.00 12.02 2.30 11.1ppg 4.5 yield 36.5 gal/sk. ADC was having mixing
issues we slowed rate to try and maintain density.

Event 17  Pump Lead Cement Pump Lead Cement 7/17/2018  14:10:01 COM4 865.00 15.70 500 Ve pumped 171bbls of Lead cement 5 bpm at 670 psi
15.6 ppg 1.18 yield 5.15 gal/sk.

Event 18  Check Weight Check Weight 7/17/2018 14:12:16 COMA4 758.00 15.81 5.00 Used pressurized scales and it weighed up at 15.3 ppg.

Event 19  Check Weight Check Weight 7/17/2018 14:14:17 COM4 640.00 15.67 5.00 Used pressurized scales and it weighed up at 15.5ppg.

Event 20  Pump Tail Cement Pump Tail Cement 7/17/2018  14:49:05 COM4 243.00 14.62 5.00 \ﬁe 4p:r')‘;pfg 33; db;'; z;t/iill(.ceme”t 8bpm at 530 psi.

Event 21  Check Weight Check Weight 7/17/2018 14:50:01 COM4 499.00 14.47 8.00 Used pressurized scales and it weighed up at 14.4 ppg.

Event 22 Shutdown Shutdown 7/17/2018 15:22:26 COM4 412.00 15.23 4.00 Shutdown to load top plug.

Event 23 Clean Lines Clean Lines 7/17/2018 15:40:04 COM4 59.00 8.08 0.90 Washed pumps and lines.

Event 24 Drop Top Plug Drop Top Plug 7/17/2018 15:40:38 COM4 21.00 8.10 0.00 Company man wintessed plug drop.

Event 25  Pump Displacement Pump Displacement 7/17/2018 15:41:53 COM4 -6.00 4.32 0.90 :\(/)ea:i;pl;?ct):ceigezftfrsSlgshct’ft;ll\llat;eer-lavgtiTohgg/llsCR in the first

Event 26  Displ Reached Cement Displ Reached Cement 7/17/2018 15:51:18 COM4 132.00 8.14 5.10 Displacement reached cement at 44 bbls away.

Event 27  Bump Plug Bump Plug 7/17/2018  16:43:28 COM4 2829.00 8.25 0.00 rg%g‘:g:}ejhmiﬂ“sua;;‘:ﬁv‘f and brought it up to

Pressure Up To Rupture Pressured up to 3984 psi to rupture the disk and

Event 28  Other Disc 7/17/2018 16:44:39 COM4 2870.00 8.26 0.00 pumped a5 bbl wet shoe at 4 bpm. Checked floats got 2
bbls back. Floats held.

Event 29  EndlJob End Job 7/17/2018 16:48:15 COM4 -4.00 8.21 0.00 Cement job complete.

Event 30 :/:Z:::igDown Safety PMrz;Ft{iiﬁgDown Safety 7/17/2018 16:50:00 USER -8.00 318 0.00 grr]zv;;l:;(:di'rig down saftey to discuss rig down process

Event 31 Rig-Down Equipment Rig-Down Equipment 7/17/2018 16:55:00 USER -11.00 8.17 0.00 Crew rigged down all Halliburton equipment and lines.

Event 32 Rig-Down Completed Rig-Down Completed 7/17/2018 17:30:00 USER Rig down completed no one got hurt.

Event 13 Depart Location Safety =~ Depart Location Safety 7/17/2018 18:25:00 USER Crew held pre journey safety meeting to depart

Meeting

Meeting

location.

Page 8
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Event

34

Depart Location for
Service Center or Other
Site

Depart Location for
Service Center or Other
Site

7/17/2018

18:30:00 USER

Customer: PDC ENERGY - EBUS
Job: J Clark 10N Production
| SO#: 904998572

Crew departed location for
service center.
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Lab Report
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HALLIBUHTQN Lab Results- Lead

Rockies, Brighton

Job Information

Request/Slorry 24882081 Rig Name ENSIGH 152 Date 15/TUL2018

Submitted By Tulia Wichols Job Type Production Casing Bulk Plant  Brighton

Customer PDC Energy Location Sublette Well T Clack 10H

Well Information

CasingLiner Size 55im Depth MD 12014 f BHST 104°C / 220°F

Hule Size B5im Depth TVD G700 fit BHCT 82°C/ 180°F

Pressure 2000 psi
Cement Information - Lead Design

Cement Properties

Sharry Density 15.6 Thm/zal

Sharry Yield 1185 fi3/sack

Water Fequirement 314 zal'sack

Operation Test Results Request ID 2488208/1

Thickening Time - ON-OFF-ON 16/JUL2018
Test Temp Pressure Reachedin 30 Be 50 Be T0 B 100 Be Start Bc Stirring Static Peak
(degF}) (psi) {min) (b min) (b min) {hh:mim) (b min) before stop  Period (min) reading

(mins) (BC)

130 4000 1] :16 6:20 624 610 11 85 10 2

This regst b U progpeity of BalBuiton Erergy Sevskon ard aefther 1 sur sy it Deesl, sor @ copy el B 10 be publshed or dbceed sitheul e secuieg B wxermsnd weillen ssp oval of
Hallilsarton. 1 may howeser be sed in U course of ey dar buisess operalioes by ang peron of conen peaving such repet fiem Haliberios, The meort a fer infermation suipoes oy and e cenlesl
b reied be the sarmste described. Hallbumen make fe warmantbes, expeeised of imelied, o 1o the scunacy of the coftents of Ul Ay user of Ths report ighees Hallburton shall set be abbe foe arry s

of dimmaps Fegandbess of caii, Induding airy ool of smibisken of HallBurten, resulling from D U Seiecl
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HALLIBURTON Lab Results- Tail

Rockies, Brighton

Job Information

Request/Slorry 248820871 Rig Name EMSIGH 152 Date 15/TUL2018
Submitted By Tulia Nichols Job Type Production Casing BulkPlant  Brighton
Customer PO Energy Location Weld Well T Clark 10W
‘Well Information

Cazing/Liner Size 55 Deepth MD 12014 fi BHST 104°C [ XI0°F
Hole Size B85 Depth TVD 6700 f BHLCT B2°C7 180°F
Pressare 2000 pai
Cement Information - Tail Design o

Cement Properties
Sharry Density 144 Tom/gal
Shary Vield 1.703 fi3zack

Water F.eguirement 7208 al'sack

Operation Test Results Request ID 2488209/1

Thickening Time - ON-OFF-ON 16/JUL/2018
Test Temp Pressure Reachedin 30 Bc 50 Bc T0Bc 100 Bc Start Bc Strring Static Feak
{degE)y (psi) (mim) (b min) (luh: min) (hhomin)  (hb-min) before stop  Period (min) reading

{mins) (BC)
180 4000 &0 507 5:14 5:16 5219 14 o0 (1] 16

Thiss et B the proparty of Haliburton Enengy Servions and seither it sor any part thersef, sor o copy tharesl, & 10 be published or dicloed without fies! securing the mormsnd weitlen asproval of
Halliburion. i may however be wsed in the course of fegular buiiness operations by any parson or comonm recivig such report from Haliberios. Thih reporn & for infermation purpeies only and the contest
b Imited b tha sarmele described. Hal Iurion mike e warranths, sxpiised oF Peelied, a5 10 the sooaracy of (e conlesls of fesUli Al user of this gt igress Hallburton shall st be Rable fer ary les

of dumage Pigandless of causs, Induding ary act o smbision of Hallumen, resulting from e s bareal
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