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ENGINEERING SERVICES

February 4, 2020

Juliana Berry

City of Aurora Planning Department
15151 E. Alameda Parkway, Suite 5200
Aurora, Colorado 80012

RE: PHA/HAZOP Engineer of Record
Ms. Berry,

GMT Exploration Company LLC, Summit Engineering Services, Inc. and JCL Risk Services LLC conducted a
PHA/HAZOP on the MCC 3-66-25-27 pad. The PHA/HAZOP occurred on 10/22/19-10/24/19. The
engineer of record who is responsible for the evaluation of all applicable PHA/HAZOP recommendations
into the design of the MCC 3-66-25-27 pad is:

- Gary Largesse, PE
o PE 0044340

The PHA/HAZOP study followed industry standard guidelines for conducting PHA’s using the Hazard and
Operability (HAZOP) study technique. The PHA study was conducted in accordance with the OSHA PSM
Standard and the EPA RMP Rule to meet compliance with certain requirements of the submittal
documents for the oil and gas facility permitting by the City of Aurora, CO. The purpose of the PHA study
was to analyze the process hazards associated with the future operation of the proposed design
associated with the well production process for MCC 3-66-25-27.

Regards,

Gary Largesse, PE

Process Engineer
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Notice

This Report has been produced by JCL Risk Services LLC for GMT Exploration Company LLC for the
specific purpose of documenting the delivery of independent professional risk management consulting
services for a Project Process Hazard Analysis (PHA) Study (“Project PHA Study”) and is only suitable for
use in connection therewith. JCL Risk Services accepts no responsibility or liability for any unauthorized
use or reliance upon any of the contents of this report.
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Project PHA Study for New Well Production Process — MCC 3-66 25-27 GMT in Adams County, CO

Executive Summary

GMT Exploration Company LLC (“GMT"), through Summit Engineering Services, Inc. (“Summit
Engineering”), contracted JCL Risk Services LLC (“JCL Risk Services”) to facilitate and record a
Project Process Hazard Analysis (PHA) Study for a new Well Production Process — MCC 3-66 25-27
GMT in Adams County, CO, presently being designed by Summit Engineering.

The Project PHA Study followed industry standard guidelines for conducting PHAs using the Hazard and
Operability (HAZOP) study technique. The Project PHA Study was conducted in accordance with the OSHA
PSM Standard and EPA RMP Rule to meet compliance with certain requirements of the submittal
documents (e.g. completed PHA/HAZOP) for oil and gas facility permitting by the City of Aurora, CO. The
purpose of the Project PHA Study was to analyze the process hazards associated with the future operation
of the proposed design associated with the Well Production Process for the Project.

The Project PHA Study was conducted during PHA Team sessions on October 22, 23 & 24, 2019 at the
GMT Corporate offices in Denver, CO. The PHA Team included personnel representing production
operations, project engineering, process engineering and electrical/instrumentation/controls (including at
least one member who has experience and knowledge specific to the process) from GMT and Summit
Engineering, plus personnel from JCL Risk Services with expertise in process safety and risk management
and related OSHA PSM & EPA RMP regulations, with knowledge of the HAZOP methodology, and with
training/proficiency in and facilitating/recording of PHA studies. These represent the minimum requirements
by OSHA & EPA for PHA team composition.

The Project PHA Study addressed a greenfield design for process and utility equipment, piping and
instrumentation for the following seven (7) HAZOP nodes:

1. Produced Fluid 5. Produced Oil

2. Produced Gas 6. Produced Water
3. Flare Gas 7. Condensate

4. Fuel Gas

The following systems were excluded from the Project PHA Study: Wellhead (by others), process
equipment for future wells, Instrument Air System, and future Sales Gas Compressor.

The Project PHA Study results include:

(1) Eindings documented in a set of PHA Worksheets that summarize the process hazard (and
operability) scenarios analyzed by their causes and consequences, safeguards (designed or
planned), and applicable risk rankings for evaluating potential impacts to safety and health of
personnel and the community, and impacts to the environment; and

(2) Recommendations documented in the PHA Worksheets for those hazard scenarios where the PHA
Team judged that further risk reduction measures may be warranted, or where follow-up action is
needed for the Project (e.g. design verification).

The PHA Worksheets containing the detailed findings and recommendations for the Project PHA Study are
provided in Appendix D. A summary of PHA recommendations distributed by risk is presented in Table 4.1.
The PHA Team generated thirty-seven (37) PHA recommendations (see list in Table 4.2) intended to
reduce the risk of potential hazard scenarios, to address GMT’s practices for managing process safety, to
meet compliance with regulatory requirements, or to improve the process design. GMT and Summit
Engineering are responsible for resolving their respective recommendations from the Project PHA Study.
The recommendations should be tracked for both resolution and closure by the responsible parties to be
assigned. The status of these recommendations should be reviewed during an updated “Initial” PHA Study
based on the “approved for construction” (or “as-built”) drawings prior to startup of the production facility.

JCL Risk Services LLC Page 6 Final Report
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1. Introduction

1.1  Overview of the Design Project

GMT Exploration Company LLC (“GMT") is a Denver, Colorado based privately held independent oil and
natural gas company currently engaged in the operation and development of oil and natural gas properties
primarily located in Alaska and Wyoming. In addition to its current operations, the Company is actively
pursuing new opportunities in Alberta, Canada, and in the Denver Julesberg Basin, Colorado.

GMT has contracted Summit Engineering Services, Inc. (“Summit Engineering”) to design a new
Well Production Process — MCC 3-66 25-27 GMT in Adams County, CO (“Project”).

1.2  Overview of the Project PHA Study

GMT, through Summit Engineering, contracted JCL Risk Services LLC (“JCL Risk Services”) to
facilitate and record a Project Process Hazard Analysis (PHA) Study for a new Well Production Process
— MCC 3-66 25-27 GMT in Adams County, CO, presently being designed by Summit Engineering. The
Project PHA Study was conducted in accordance with the OSHA PSM Standard and EPA RMP Rule
to meet compliance with certain requirements of the submittal documents (e.g. completed PHA/HAZOP)
for oil and gas facility permitting by the City of Aurora, CO.

A Project PHA Study is typical for capital projects that involve the design and construction of new process
facilities. At the time of the Project PHA, the design and associated reference drawings were estimated to
be ~75% complete. Certain design data and vendor details were not available during the Project PHA
Study. Nevertheless, assumptions based on previous design and operating experience of the PHA Team
were made to enable the analysis to proceed, with a few PHA recommendations generated to capture the
need for verifying design data when made available. This Project PHA Study should eventually be updated
to serve as the “Initial” PHA Study for the process facility based on the “approved for construction” (or “as-
built”) drawings prior to its startup and operation.

JCL Risk Services has expended its best professional efforts in performing this consulting work. However,
since this Project PHA Study was a joint effort between GMT, Summit Engineering and JCL Risk Services
based on the information provided and discussions during the PHA Team sessions, JCL Risk Services can
accept no liability for any use that GMT or anyone else may make of the documented results contained
within this report or the accuracy of the information used or generated by the PHA Team.

1.3  Overview of the PHA Study Report

This report for the Project PHA Study documents the Purpose, Objectives & Scope (Section 2); the
Technical Approach (Section 3); the Results (Section 4) summarizing the findings and recommendations;
the Acronyms (Section 5) used with the report; and References (Section 6). This report also includes
appendixes with the following supporting information:

Appendix A Process Description — for the Well Production Process under review.

Appendix B Risk Ranking Matrix — for risk ranking hazard scenarios.

Appendix C PHA Team Sign-In Sheet — for recording attendance at the PHA Team sessions.
Appendix D PHA Worksheets — for documenting details of scenarios and recommendations.
Appendix E Reference Drawings — color-coded for referencing the scope of the analysis.

The PHA Study findings and recommendations (as well as the documented resolution of recommendations
for PHAs and future updates or revalidations) should be retained for the life of the process.

JCL Risk Services LLC Page 7 Final Report
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2. Purpose, Objectives & Scope

2.1  Study Purpose

The purpose of the Project PHA Study was to analyze the process hazards associated with the future
operation of the proposed design associated with the Well Production Process for the Project. Specifically,
the Project PHA Study was conducted to:

o Identify process hazards and potential catastrophic events involving the release of highly
hazardous chemicals.

e Examine ways to eliminate or reduce the risk of process hazards affecting employees and the
community, and to minimize the likelihood of a release into and harming the environment.

As such, the Project PHA Study involved a systematic review of the proposed process design and an
analysis of the process hazards for proposed operations. In addition, the development of hazard scenarios
addressed previous incidents (as applicable), facility siting and human factors relevant to the design.

2.2  Study Objectives

Specific objectives of the Project PHA Study were to:

e Systematically identify and document the credible causes of deviations from the design intents for
operation that could potentially result in the occurrence of hazard scenarios and/or significant
operability scenarios.

e Determine and document for each hazard scenario the potential ultimate consequences (i.e.
assuming existing safeguards or risk controls fail to function as designed) that could result in
personnel injury, adverse effects to the community, or environmental impact.

e Determine and document for each hazard scenario existing (or planned) safeguards (i.e.
engineering and administrative risk controls) as layers of protection for prevention and mitigation.

e Qualitatively estimate and document for each hazard scenario the severity of the ultimate
consequences (i.e. with no credit for the identified safeguards), evaluating the potential impacts to
safety and health of personnel and the community, the environment, and business reputation.

e Qualitatively estimate and document for each hazard scenario the likelihood of the cause being
realized as a potential process safety incident with associated ultimate consequences (i.e. given
credit for a reasonable level of effectiveness of the safeguards).

e Qualitatively assess the risk for each hazard scenario based on the estimated severity for the
impacts and the estimated likelihood of the hazard scenario, using a standard risk ranking matrix.

e Evaluate the acceptability (or tolerability) of the assessed risk and the adequacy and effectiveness
of identified safeguards for each hazard scenario, in order to determine whether recommendations
are needed to further reduce the risk, to improve the current design or its documentation, or to
improve operability.

e Document the results of the Project PHA Study in order to: (1) communicate understanding of the
risks; (2) facilitate resolution of the recommendations; (3) provide input to or interface with other
future safety studies or process safety activities, as applicable; (4) meet applicable regulatory
requirements; and (5) provide a traceable audit trail for assurance that process hazards are being
analyzed and addressed.

JCL Risk Services LLC Page 8 Final Report
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following were not objectives of the Project PHA Study:
e Evaluating or verifying the design basis or design philosophies for the Project.
e Developing or evolving the process design for the Project.

e Conducting a design review of any proposed changes for the Project, including designing, re-
designing or problem-solving based on the PHA recommendations.

e Evaluating the merits or analysis of any new hazards associated with any future design changes
based on the PHA recommendations.

e Resolving or tracking of PHA recommendations to closure which are the responsibility of the Client.

2.3  Study Scope

2.3.1  Design Life Cycle Phases

The Project PHA Study only addressed planned normal operations of the process facility after flowback
operations based on the current process design under review. It did not address any hazards associated
with fabrication, construction, installation, commissioning, start-up, shutdown, emergency response, non-
routine, maintenance or other operating activities. It is expected that these operating modes and activities
will be appropriately addressed in an updated “Initial” PHA Study after the design has been finalized.

2.3.2  Process Equipment and Utility Systems

A brief process description of the Well Production Process is provided in Appendix A. The current design
of the new Well Production Process at the time of the Project PHA Study comprised the following major
process equipment as represented on the reference drawings:

Burners/Heaters/Emission Control Devices:

Burner Management System BMS-9010/20
Burner Unit B-201

Emission Control Device BR-9010/20
Heater Unit H-201

Compressors:
e LP Gas Compressor C-2510
e VRU Gas Compressor C-3510

Headers/Manifolds:

Blanket Gas Header
C-2510 Suction Header
Condensate Header
Fuel Gas Header
Maintenance Header
Produced Gas Header
Produced Oil Header
Produced Water Header
Sales Gas Header
Sales Gas Meter Header
Selection Manifold

JCL Risk Services LLC Page 9 Final Report
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Pumps:
ECD Knockout Pump P-9050

Tanks:

ECD Knockout Pump P-9055

Oil Tank TK-5001/2/3/6/7/8
Water Tank TK-4001/4

Vessels:

2-Phase Separator V-001

C-2510 Suction Scrubber V-3510

ECD Knockout Drum V-9050 (low pressure)
ECD Knockout Drum V-9055 (high pressure)
Fuel Gas Scrubber V-201

Fuel Gas Scrubber V-3011

Horizontal Separator V-1120

Sales Gas Scrubber V-3450

Sand Catcher V-0310

Vapor Recovery Tower V-2000

Instrument Air Skid SK-7000
Produced Gas Meter Skid [unlabeled]
Sales Gas Meter M-101/102

Sump Tank SU-701

Sump Tank SU-702

Wellhead W-A (flow from)

The following systems and process equipment were excluded from the Project PHA Study:

Wellhead W-A (by others, immediately upstream of the process being analyzed).

Instrument Air System with Instrument Air Skid SK-7000 and Sump Tank SU-702 (does not apply
to the OSHA PSM Standard since it does not involve a highly hazardous chemical (e.g. flammable
gas) at or above the specified threshold quantity (e.g. 10,000 pounds). However, loss of instrument
air was covered implicitly for safeguard malfunctions of control valves, ESD valves and

instrumentation for the process.

Sales Gas Compressor [unlabeled].
Process equipment for future wells.

Reference drawings, including Site Layouts, Process Flow Diagrams (PFDs), Process & Instrument
Diagrams (P&IDs) and Safety Data Sheets (SDS) for crude oil and produced water were used as the
primary source of process safety information during the Project PHA Study (see Table 2.1). A Cause and
Effects Matrix and Electrical Area Classification Drawings were not available for the design at this stage of
the Project.
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2.1 — Reference Drawings List

Number

Title

Revision

Date

8365-01-0100

GMT EXPLORATION COMPANY LLC
MAJESTIC - 16 WELL PAD
NORTH WELL AND FACILITY PAD
INITIAL DEVELOPMENT SITE LAYOUT

10/09/19

8365-01-0101

GMT EXPLORATION COMPANY LLC
MAJESTIC - 16 WELL PAD
NORTH WELL AND FACILITY PAD
RIG LAYOUT

10/09/19

8365-01-0102

GMT EXPLORATION COMPANY LLC
MAJESTIC - 16 WELL PAD
NORTH WELL AND FACILITY PAD
FULL DEVELOPMENT SITE LAYOUT

10/09/19

8365-01-1000

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
COVER SHEET

12/03/19

8365-01-1200

GMT EXPLORATION COMPANY LLC
MAJESTIC - 16 WELL PAD
NORTH WELL AND FACILITY PAD
PROCESS FLOW DIAGRAM

12/03/19

8365-01-1300

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
LEGEND SHEET 1

12/03/19

8365-01-1301

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
LEGEND SHEET 2

12/03/19

8365-01-1401

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
TYPICAL WELLHEAD W-A

12/03/19

8365-01-1402

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
SELECTION MANIFOLD

12/03/19

8365-01-1403

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
VHLP SEPARATOR V-1120

12/03/19

8365-01-1404

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
VHLP SEPARATOR V-1220

12/03/19

8365-01-1405

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
VHLP SEPARATOR V-1320 (FUTURE)

12/03/19
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Number

Title

Revision

Date

8365-01-1406

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
HP BULK SEPARATOR #1 (FUTURE)

12/03/19

8365-01-1407

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
LP BULK OIL TREATER

12/03/19

8365-01-1408

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
VAPOR RECOVERY TOWERS

12/03/19

8365-01-1409

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
SALES GAS HEADER

12/03/19

8365-01-1410

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
WATER TANKS

12/03/19

8365-01-1411

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
WATER TANKS — (FUTURE)

12/03/19

8365-01-1412

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
FUEL GAS HEADER

12/03/19

8365-01-1413

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
LOW PRESSURE COMPRESSOR C-2510

12/03/19

8365-01-1414

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
FLARE KNOCKOUTS AND PUMPS

12/03/19

8365-01-1415

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
VRU GAS COMPRESSOR C-3510

12/03/19

8365-01-1416

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
BLANKET GAS HEADER

12/03/19

8365-01-1417

GMT
MAJESTIC - 16 WELL PAD
PIPING & INSTRUMENTATION DIAGRAM
ECDS

12/03/19
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Number Title Revision Date
GMT
8365-01-1418 MAJESTIC - 16 WELL PAD C 12/03/19

PIPING & INSTRUMENTATION DIAGRAM
OIL TANKS — HOLDING

GMT
MAJESTIC - 16 WELL PAD
8365-01-1419 PIPING & INSTRUMENTATION DIAGRAM c 12/03/19
OIL TANKS — (FUTURE)
GMT
8365-01-1420 MAJESTIC - 16 WELL PAD c 12/03/19

PIPING & INSTRUMENTATION DIAGRAM
MAINTENANCE HEADER

GMT
MAJESTIC - 16 WELL PAD
8365-01-1421 PIPING & INSTRUMENTATION DIAGRAM c 12/03/19

CONDENSATE HEADER

GMT
MAJESTIC - 16 WELL PAD
8365-01-1422 PIPING & INSTRUMENTATION DIAGRAM c 12/03/19

INSTRUMENT AIR
GMT
MAJESTIC - 16 WELL PAD
8365-01-1423 PIPING & INSTRUMENTATION DIAGRAM A 12/03/19

LIQUID LOADOUT

2.3.3  Study Nodes

Manageable sections of the process design (referred to as HAZOP “nodes”) were reviewed during the
Project PHA Study. The nodes typically included process equipment, piping and instrumentation for a
specified design intent of the relevant process parameters.

A list of nodes and associated reference drawings addressed during the Project PHA Study is provided in
Table 2.2. Reference drawings (e.g. P&IDs) color-coded for each of the analyzed nodes are provided in
Appendix E. Note that a few minor corrections and minor design changes made during the Project PHA
Study were annotated (redlined) on the drawings, but were not captured as recommendations. Instead,
Summit Engineering is responsible for tracking changes to the drawings.

Note that for any identical trains or pieces of process equipment in parallel systems (e.g. separators) the
Project PHA Study only addressed an analysis of one representative system. However, key interactions
between the systems (e.g. redundancy in the supply of fuel gas) were analyzed during the Project PHA
Study.
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Table 2.2 — Node List

outlet of Horizontal Separator V-
1120 (PG4); (2) Gas outlet of
Vapor Recovery Tower V-2000
(PG6) thru VRU Compressor C-
3510 (PG7), comingled in C-2510
Suction Header thru C-2510
Suction Scrubber V-3510 thru LP
Gas Compressor C-2510 (PG5),
and (3) Gas outlet of 2-Phase
Separator V-001 thru Produced
Gas Meter Skid (PG1), comingled
in Sales Gas Header thru Sales
Gas Scrubber V-3450 thru Sales
Gas Meter M-101/102 to Sales
Gas Compressor (PGX); and (3)
Gas outlet of Horizontal Separator
V-1120 thru Blanket Gas Header
(PG2) into Oil Tank TK-5006 as
Blanket Gas (PG3) (yellow)

produced oil, to meter and monitor
gas conditions, transfer under
pressure control to Sales Gas
Header, comingling with other gas
sources; to scrub condensate from
produced gas, to meter and monitor
sales gas conditions, and transfer
sales gas under pressure to Sales
Gas Compressor (out of scope); and
to provide a source of blanket gas for
the Oil Tanks and Water Tanks.
Also, to provide a path for flare gas
(Node 3) and a source of fuel gas
(Node 4).

Flow: 0 - 1,813 Mscf/d
Temperature: 60 - 80 F
Pressure: 0 - 300 psig (to Sales)

Node Node Description Design Conditions / Parameters Drawings
1 Produced Fluid from: (1) Outlet To transfer under wellhead pressure 8365-01-1401
of Wellhead W-A thru temporary and controlled flow line pressure, 8365-01-1402
Sand Catcher V-0310 (PF1A) thru | produced fluid from the outlet of the 8365-01-1403
Selection Manifold thru heated coil | wellhead via the flow line to the inlet 8365-01-1418
inside Horizontal Separator V- of the 2-Phase Separator V-001;
1120 to inlet of 2-Phase Separator | also to transfer produced fluid thru 8365-01-1420
V-001 via Selected Flow Line the maintenance bypass line to
(PF2A); and (2) thru Maintenance | storage. Note: the initial design
Bypass (PF3A) and Maintenance includes 2 new wells, with 14 future
Header to Oil Tank TK-5001 (PF4) | wells planned.
(pink)
Flow: 0 — 2,367 bbl/day (produced oil
and produced water)
Temperature: 65 - 103 F
Pressure: 0 - 2,000 psig
2 Produced Gas from: (1) Gas To separate produced gas from 8365-01-1403

8365-01-1408
8365-01-1409
8365-01-1413
8365-01-1415
8365-01-1416
8365-01-1418

JCL Risk Services LLC
Project No. 5327 — GMT Exploration LLC

Page 14

Rev. 0, Dec 31, 2019

Final Report




Project PHA Study for New Well Production Process — MCC 3-66 25-27 GMT in Adams County, CO

Node

Node Description

Design Conditions / Parameters

Drawings

3

Flare Gas from: (1) Gas outlet of
Sales Gas Scrubber V-3450 (FL1)
thru ECD Knockout Drum V-9055
(FL2) thru Emission Control
Device BR-9010/20 with Flame
Arrestors and Burner
Management System BMS-
9010/20; (2) Oil Tank TK-
5001/2/3/6/7/8 and Water Tank
TK-4001/4 (FL3, FL4, FL5) thru
ECD Knockout Drum V-9050
(FL6) thru Emission Control
Device BR-9010/20 with Flame
Arrestors; (3) Gas outlet of C-
2510 Suction Scrubber V-3510 to
inlet of ECD Knockout Drum V-
9055 (FL7); Gas outlet of Vapor
Recovery Tower V-2000 to inlet of
ECD Knockout Drum V-9050
(FL8) (pink)

To meter and monitor flare gas
conditions, transfer under pressure
control and knock out condensates
(as needed) for flaring.

Flow: As needed
Temperature: 60 - 80 F
Pressure: 0 - 100 psig

8365-01-1409
8365-01-1410
8365-01-1413
8365-01-1414
8365-01-1415
8365-01-1417
8365-01-1418

Fuel Gas from: Gas outlet of
Sales Gas Scrubber V-3450
(FG1) thru Fuel Gas Scrubber V-
3011 to Fuel Gas Header with
supplies to: (1) Fuel Gas Scrubber
V-201 and Burner Unit B-201 for
Heater Unit H-101 for Horizontal
Separator V-1120 (FG2); (2)
Engine for LP Gas Compressor C-
2510 (FG3); and (3) Pilots for
Emission Control Device BR-
9010/20 with Burner Management
System BMS-9010/20 (FG4)
(orange)

To meter and monitor fuel gas
conditions, transfer under pressure
control and scrub condensates (as
needed) for use as fuel gas in heater
for Horizontal Separator V-1120 and
flare pilots.

Flow: 0 - TBD Mscf/d
Temperature: 60 - 80 F
Pressure: 0 - 100 psig

8365-01-1403
8365-01-1409
8365-01-1412
8365-01-1413
8365-01-1417
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from: (1) Sales Gas Scrubber V-
3450 (CO1); (2) Vapor Recovery
Tower V-2000 (CO2); (3) Fuel
Gas Scrubber V-3011 (CO3); (4)
C-2510 Suction Scrubber V-3510
(CO4); (5) ECD Knockout Drum
V-9050 via ECD Knockout Pump
P-9050 and ECD Knockout Drum
V-9055 via ECD Knockout Pump
V-9055 (CO5); VRU Compressor
C-3510 (CO6); all to Condensate
Header (COX) and into Produced
Water Header to Water Tank TK-
4001/4. Condensate from Fuel
Gas Scrubber V-201 and Sump
Tank SU-702 via manual drain
(blue)

Node Node Description Design Conditions / Parameters Drawings
5 Produced Oil from: Liquid outlet To separate produced oil and 8365-01-1403
of 2-Phase Separator V-001 produced water from produced gas 8365-01-1408
(PO1) into and thru Horizontal and control the liquid level in the 2- 8365-01-1418
Separator V-1120 (PO2) thru Phase Separator V-001, drain into
Produced Oil Header thru liquid the Horizontal Separator V-1120; to
separation from Vapor Recovery control the liquid level in the
Tower V-2000 (PO3) and thru Oil Horizontal Separator V-1120 and
Tank TK-5001/2/3/6/7/8 to Truck transfer the produced oil under
Loadout (green) gravity to the Vapor Recovery Tower
V-2000 to separate produced gas
and produced water, and then send
to Oil Tank TK-5001/2/3/6/7/8 for
truck loadout. Note: the initial design
includes 6 new tanks, with 4 future
tanks planned.
Flow: 0 - 1,259 bbl/day
Temperature: 65 - 120 F
Pressure: 0 - 100 psig
6 Produced Water from: Water To separate produced water from 8365-01-1403
outlet of Horizontal Separator V- produced oil and control liquid level 8365-01-1410
1120 (PW1) to Produced Water in the Horizontal Separator V-1120,
Header and thru Water Tank TK- and transfer produced water under
4001/4 to Truck Loadout (rose) gravity to storage and truck loadout.
Flow: 0 - 1,108 bbl/day
Temperature: 65 - 120 F
Pressure: 0 - 120 psig
7 Condensate from: Liquid outlet To separate condensate from 8365-01-1403

produced gas, sales gas, fuel gas
and flare gas; and control liquid level
and transfer condensate under
gravity to storage and truck loadout.
Condensate is manually drained
from the Fuel Gas Scrubber V-201
and the Sump Tank SU-702.

Flow: As needed
Temperature: 65 - 120 F
Pressure: 0 - 120 psig (from

scrubbers, compressors and
knockout drums)

8365-01-1408
8365-01-1409
8365-01-1410
8365-01-1412
8365-01-1413
8365-01-1414
8365-01-1415
8365-01-1421
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234

Basis

The following represent the general basis for the Project PHA Study:

Style of Recording — a “full recording” method of documenting the findings was used (i.e. “recording
by exception” was not used).

Hazard Scenarios — emphasis was placed on addressing those hazard scenarios which impacted
the design of the new process and related systems.

Causes — equipment malfunctions and human errors related to deviations from normal operations
were analyzed, but a full procedural-style Project PHA Study was not carried for Startup and
Shutdown operations, or truck loadout operations at this stage of the design. Hazard scenarios for
every drain and vent valve with potential for minor loss of containment (i.e. local leaks) were not
analyzed; instead, small leaks were covered in the Leak/Rupture deviation for each node.

Conseguences — the ultimate consequences for each hazard scenario were fully documented;
whereas, documentation of operability issues were limited to those of major significance, and for
noting “operability issue only” for causes with “no hazardous consequences”. Operability issues
included consequences that could result in equipment damage with no hazards, contaminated
products, process inefficiencies, and undesired production reductions or shutdowns.

Safequards — engineering controls (e.g. basic process control systems, interlocks and shutdowns,
pressure safety valves (PSVs), etc.) and administrative controls (e.g. operating procedures,
training, inspection & testing programs, etc.) were fully documented. Engineering controls identified
as safeguards were evaluated to determine whether they are credible, effective, and functional to
ensure that they operate when required and as designed.

Risk Assessment — all hazard scenarios were risk-ranked where information was available;
operability scenarios were not risk-ranked.

Recommendations — routine project tasks (e.g. minor P&ID corrections) were excluded from the
recommendations in order to minimize the amount of formal action-tracking to closure. Instead, any
P&IDs corrections were redlined and will be tracked by the Summit Engineering for future remedy.
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3. Technical Approach

3.1

The Project PHA Study was performed in accordance with the OSHA Process Safety Management (PSM)
Standard (29 CFR 1910.119, paragraph (e), “Process Hazard Analysis”) and the EPA Risk Management
Program (RMP) Rule (40 CFR Part 68.67, “Process Hazard Analysis”). The Project PHA Study followed
industry standard guidelines for conducting PHAs, e.g. Center for Chemical Process Safety (CCPS)
“Guidelines for Hazard Evaluation Procedures”, specifically the Hazard and Operability (HAZOP)
methodology.

PHA Requirements & Guidelines

3.2 PHA Team Sessions

The Project PHA Study was conducted during PHA Team sessions on October 22, 23 & 24, 2019 at the
GMT Corporate offices in Denver, CO.

A brief orientation session was held during the morning of the first day of the Project PHA Study to present:

e PHA Team Expectations

e PHA Purpose, Scope, Objectives
e PHA Assumptions

e Process Safety Information

e PHA Terminology

e PHA Methodology

The Project PHA Study was conducted “real-time” during the PHA Team sessions by projecting the results
interactively using a laptop computer and overhead projection equipment. The results were recorded
directly into PHA Worksheets (see Appendix D) during these sessions using PHA-Pro®, Version 8,
specialized software for recording PHAs. A list of the PHA Team Members who participated in the Project
PHA Study is provided in Table 3.1. PHA Session Attendance for the PHA Team members is provided in
Table 3.2. A PHA Team Sign-In Sheet is provided in Appendix C.

Table 3.1 — PHA Team Members

Name Company Title _Experlence (y_r_s.) Exper_lence (yrs.)
in current position in industry
Cox, B.J. GMT Production 15 28
Superintendent
Hinds, Jaylen SL.jmm'.t Engineering Tech 15 15
Engineering
. JCL Risk Director — Process
Jones, David A. Services LLC Safety Services 4 42
Kuskie, Jack SL_Jmml_t Project Manager/ 5 15
Engineering Account Manager
Largesse, Gary SL.’mm'.t Process Engineer 2 20
Engineering
Moore, Al Summit EI&C Manager 15 41
Engineering
JCL Risk Services LLC Page 18 Final Report
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Project PHA Study for New Well Production Process — MCC 3-66 25-27 GMT in Adams County, CO Table

3.2 — PHA Session Attendance

e | o [ o T oo
Cox, B.J. v v v
Hinds, Jaylen v v v
Jones, David A. v v v
Kuskie, Jack v v v
Largesse, Gary v v v
Moore, Al v A A

Note: v' = Present; P = Part-time; A = Absent

The PHA Team included personnel representing production operations, project engineering, process
engineering and electrical/instrumentation/controls (including at least one member who has experience and
knowledge specific to the process) from GMT and Summit Engineering, plus personnel from JCL Risk
Services with expertise in process safety and risk management and related OSHA PSM & EPA RMP
regulations, with knowledge of the HAZOP methodology, and with training/proficiency in and
facilitating/recording of PHA studies. These represent the minimum requirements by OSHA & EPA for PHA
team composition.

The Project PHA Study was facilitated and recorded by David A. Jones from JCL Risk Services. He is a
trained and experienced practitioner in PSM/RMP and health, safety, security and environment (HSSE)
system development, implementation and auditing, including performing PHAs. He also has practical work
experience in the oil and gas and chemical processing industries, including process engineering,
construction, pre-startup safety reviews, operations, and PSM/RMP and HSSE management. A short
biography is provided below.

Mr. David A. Jones

As Director, Process Safety Services for JCL Risk Services LLC, Mr. Jones is a process safety and quality,
health, safety, security, environmental (QHSSE) professional with over 42 years of business and technical
management experience (including process safety management, process safety engineering, process
design, construction, and operations) serving the energy, petrochemical and chemical processing
industries, including 10 years in Process Engineering & Operations and over 32 years in PSM and QHSSE
Management.

Key positions have included:

e International PSM & HSSE Consulting (VP, Director, Manager)

e Corporate PSM & QHSSE Management (Global Director, Division Director)

e Process Safety Engineering (Lead Technical Safety Engineer)

e Process Engineering (Manager of Applied Technology, Lead Process Engineer, Sr. Process
Engineer, Process Design Engineer.)

e Operations (Assistant Plant Manager, Production Supervisor, Process Supervisor, Process
Operator as Co-Op Student)
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Mr. Jones received a B.S. in Chemical Engineering from the University of South Florida and has completed
all graduate studies towards his Master of Public Health (MPH), Occupational Health & Safety
Management, from Tulane University (pending capstone).

He completed coursework for a Certificate in Safety Management (ASSE) and OSHA Certified Safety &
Health Official (CSHO) for General Industry (29 CFR 1910) & Construction (29 CFR 1926) through the
Texas A&M Engineering Extension Service (TEEX). Mr. Jones specializes in facilitating PHA/LOPA studies,
and designing, developing, implementing, reviewing and auditing process safety and QHSSE management
systems for design and operational risk, reliability and resilience performance, continuity and sustainability.

3.3 PHA Methodology

The Project PHA Study was conducted using a PHA methodology in accordance with industry standard
guidelines for conducting PHASs, e.g. CCPS “Guidelines for Hazard Evaluation Procedures”. Specifically,
the PHA utilized the HAZOP methodology based on the complexity of the process design. HAZOP is
recognized globally as one of the most rigorous risk assessments (i.e. risk identification, analysis and
evaluation) techniques used for PHAs by process industries and is specified as an acceptable methodology
by many process safety regulations, including the OSHA PSM Standard and EPA RMP Rule.

3.3.1 HAZOP Steps
The steps for applying the HAZOP methodology are shown in Figure 3.1.

3.3.2  Nodes, Design Intents, Process Parameters, Guidewords & Deviations
HAZOP Steps 1 — 4 (see Figure 3.1) addressed the following for process system identification:

¢ Nodes —the nodes were identified based on the selection of design intents and documented in the
Node List with Node Descriptions (see Table 2.2) and noted on the color-coded reference drawings
(e.g. P&IDs) (see Appendix E).

e Design Intents — the design intents and available process conditions for the systems and equipment
for each node were reviewed by the PHA Team and documented in the Node List with Design
Conditions/Parameters (see Table 2.2).

e Process Parameters — applicable process parameters (e.g. flow, pressure, level, temperature) were
selected for specific process equipment within each node; and applicable general parameters (e.g.
startup, maintenance) were also considered for each node (see Table 3.3). By convention,
Misdirected Flow was used to analyze flow out of the node (e.g. PSV leaks through to atmosphere);
and As Well As Flow was used to analyze flow into the node (e.g. chemical injection fluid leaks into
the process).

e Guidewords & Deviations — deviations of process parameters from the design intents based on
applicable HAZOP guidewords (see Table 3.3) were used to facilitate the identification of potential
hazard scenarios for each node.
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1. Select a node and identify
on the reference drawina(s)

\4

2. Review the design intent for the node

'

3. Select a process parameter

'

4. Select a deviation
(Deviation = Guideword + Parameter)

\ 4

5. Identify credible causes for the deviation

4

6. Determine the ultimate consequences
of the process hazard

A

7. ldentify the existing safeguards intended to reduce
likelihood and/or severity of the scenario

A4

8. Estimate the severity of the ultimate consequences
and the likelihood of the hazard scenario; rank the risk

l

9. Generate recommendation(s), as needed

'

Repeat for each guideword applicable to parameter

I

Repeat for each parameter for the node

Repeat for each node in the scope of the study

Figure 3.1 — HAZOP Steps
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3.3 — Deviations

BN HAZOP Guidewords
Parameters No Less More Reverse Part Of Other Than
Flow No Lower Higher Reverse | As Well As Misdirected
Flow Flow Flow Flow Flow Flow
No .
Pressure Pressure/ Lower Higher N/A N/A N/A
Pressure Pressure
Vacuum
Level No Lower Higher N/A N/A N/A
Level Level Level
Temperature | NI/A Lower Higher N/A N/A N/A
Temperature | Temperature
Composition
Contamination
Instrumentation
Sampling
Leak/Rupture
Corrosion
Erosion
General N/A N/A N/A N/A N/A Loss of Utility
Service Failure
Startup
Shutdown
Maintenance
Inspection
Human Factors
Facility Siting
3.3.3  Hazard Scenario Development

HAZOP Steps 5 — 7 (see Figure 3.1) addressed the following components for the hazard scenarios:

e Credible Causes — credible causes included the following categories:

(oo lNelNe]

Equipment malfunctions — e.g. control valve malfunctions closed.
Human errors — e.g. manual or automatic valve closed in error.

External events — e.g. contact of process equipment or piping by vehicles.
Long-term processes — e.g. corrosion, as applicable.

Causes were limited to those within the node under review, except where the node occurred at a
boundary condition for the process. Two independent causes occurring simultaneously (i.e. double
jeopardy) were not considered credible, except where a common-mode failure was possible.

Causes of equipment malfunctions for control loops were recorded as a loss of control function
(e.g. control valve malfunctions closed or open; regardless of the “fail safe position” of the valve).
Any component of the control loop is assumed to have caused the malfunction (e.g. controller
malfunction, incorrect setpoint, loss of instrument air, etc.), and all components in the control loop
were assumed to be adversely affected by the malfunction (e.g. credit was not taken for alarms
associated with the control loop).
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Causes involving human errors were recorded as an action performed “in error” without defining
the type of error (e.g. act of omission, act of commission) or the reason for the error. For example,
“manual valve closed in error” represents the state of the valve, regardless of whether it was
inadvertently closed, it was the wrong valve intended to be closed, or was left closed.

e Ultimate Consequences — potential ultimate consequences (i.e. without any credit given for the
documented existing (or planned) safeguards, where the risk controls fail) included a combination
of the following categories:

0 Precursor Events — resulting from deviations from design intents or exceedance of design
limits (e.g. overpressure).

0 Intermediate Events —resulting in process upsets or equipment failure (e.g. vessel rupture).

0 Hazardous Events — resulting in a process chemical release and subsequent impact (e.g.
loss of containment, fire or explosion, personnel injury, environmental impact, etc.).

The examination of potential consequences included those within the node under review, as well
as those outside the node, including any upstream or downstream of the location of the cause.

o Safequards — existing (or planned) safeguards included the following categories:

o Engineering Controls — prevention, detection, control, mitigation (e.g. alarms, interlocks,
shutdowns, check valves, Pressure Safety Valves (PSVs)).

0 Administrative Controls — prevention/preparation, detection, response (e.g. car sealing
open/closed manual isolation valves, inspection and testing programs, response actions to
alarms such as manual activation of an emergency shutdown (ESD)).

3.34 Risk Assessment

HAZOP Step 8 (see Figure 3.1) addressed the following qualitative assessment of risk (to personnel, the
community, and the environment) for each hazard scenario, as documented in the PHA Worksheets (see
Appendix D):

e Severity — based on the documented ultimate consequences for each credible hazard scenario (i.e.
without any credit given for the documented existing safeguards), the impacts to the safety and
health of personnel and the community and impacts to the environment were estimated by a
consensus of the PHA Team from the severity rankings using a standard Risk Ranking Matrix (see
Appendix B). A consequence category scale from ‘1’ to ‘5’ was used to indicate decreasing severity
of the impacts for each hazard scenario.

o Likelihood — based on the cause being realized as a potential incident with the ultimate
consequences and with credit given for a reasonable level of availability and effectiveness of the
documented safeguards, the likelihood for each hazard scenario was estimated by a consensus of
the PHA Team based on judgment, experience or historical evidence using the likelihood rankings
using a standard Risk Ranking Matrix (see Appendix B). A likelihood category scale from ‘1’ to ‘5’
was used to indicate decreasing likelihood of each hazard scenario.

e Risk — using the highest estimated severity (i.e. for impacts to safety and health of personnel and
the community and impacts to the environment) and the estimated likelihood for each hazard
scenario, a maximum risk ranking was assigned to each hazard scenario using a standard Risk
Ranking Matrix (see Appendix B), with values ranked to indicate a range of risks (from Negligible
(N) to Extremely High (X)) with associated levels of risk tolerance/acceptance and priority for
actions to reduce risks, where needed. Some scenarios were not risk ranked due to having no
hazardous consequences, e.g. involving operability issues only.
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3.35 Recommendations

HAZOP Step 9 (see Figure 3.1) addressed the generation of PHA recommendations during the Project
PHA Study by the PHA Team based on available information and collective judgment to remedy a concern.
Since the Project PHA Study was intended to identify problems related to process hazards and associated
risks rather than to solve problems during the PHA Team sessions, further evaluation of the intent of each
PHA recommendation should be carried out by the appropriate subject matter experts and/or those
responsible for managing the design efforts within the Project as well as the future operation of the
production facility.

All recommendations were assigned to a responsible party, with overall responsibility for resolution and
closure assigned to GMT. The recommendations typically serve one of the following purposes:

e To eliminate or further reduce risks of process hazards adversely affecting personnel, the
community or the environment by reducing the likelihood of an event and/or preventing or mitigating
its consequences through additional or more effective safeguards (i.e. engineering controls or
administrative controls);

e To verify the design basis or calculations (e.g. sizing of and setpoints for PSVs);

e To further study or analyze certain process conditions, design features or operational issues; and

e To correct or update the design basis or design documentation.

3.3.6  Other PHA Study Considerations

The Project PHA Study also addressed the following considerations based on the OSHA PSM Standard
and EPA RMP Rule:

e Previous Incidents — since the process design represents a new well production facility and one
which has yet to be built and operating, there was no history of reports or lessons learned available
for review by the PHA Team for previous incidents that had a likely potential for catastrophic
consequences in the workplace. Instead, the collective operational experience by PHA Team
members was used to assess potential process safety hazards based on their knowledge of other
incidents within the industry.

o Facility Siting — based on facility and equipment layout facility siting issues affecting adjacent
process equipment and personnel based on discussions of the addressed in hazard scenarios
within each node during the Project PHA Study and documented in the PHA Worksheets (see
Appendix D), as follows:

0 Causes — proximity of adjacent simultaneous operations (SIMOPS) were considered and
documented as possible causes for process deviations (e.g. vehicular traffic for product
loadout contacting process equipment, etc.).

o0 Consequences — proximity of process equipment and personnel to areas of vulnerability
during releases, fires, and explosions were considered and documented as possible
consequences (e.g. exposure to personnel and escalation of hazardous events).

o0 Safeguards — designed locations of planned discharges (e.g. relief to atmospheres, vents,
drains) were considered and documented as safeguards (e.g. PSV relief to a safe location
at a specified distance above grade, provisions for secondary containment).

A detailed facility siting study or equipment layout review in accordance with industry standards
(e.g. API, CCPS) were beyond the scope of this Project PHA Study.
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e Human Factors — human factors were addressed during the Project PHA Study and documented
in the PHA Worksheets (see Appendix D), as follows:

0 Causes — human errors were considered and documented as possible causes for process
deviations (e.g. manual or automatic valve closed in error).

0 Consequences — human exposures of personnel to hazardous chemicals (e.g. toxics)
and/or hazardous energy sources (e.g. heat, pressure) were considered and documented
as potential consequences from uncontrolled releases or other process safety or
environmental events, including fire/explosion (e.g. with potential personnel injury).

o0 Safeguards — human factors were considered and documented as existing (or planned)
safeguards (e.g. alarms requiring timely operator response).

0 Severity Rankings — as part of the risk assessment for each hazard scenario, estimated
potential impacts to personnel were considered and documented as severity rankings
based on the documented consequences.

A detailed ergonomics study or human reliability analysis were beyond the scope of this Project
PHA Study. It is anticipated that a more detailed treatment of human factors for each hazard
scenario will be addressed for the operational phase of the process during a future PHA Study,
based on the anticipated availability of written operating procedures, safe work practices (e.qg.
permit systems and procedures), emergency response plans and procedures, and associated
operator training following the final design phase of the Project.
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4. Results
4.1  Study Findings

Findings from the Project PHA Study are documented in a set of PHA Worksheets (see Appendix D) that
summarize the process hazard (and operability) scenarios analyzed by their causes and consequences,
existing (or planned) safeguards, and applicable risk rankings for evaluated potential impacts to the safety
and health of personnel and the community, and impacts to the environment.

4.2  Study Recommendations

Recommendations from the Project PHA Study are documented in the PHA Worksheets (see Appendix D)
for those hazard scenarios where the PHA Team judged that further risk reduction measures were
warranted, or where follow-up action (e.g. design verification) was needed for the Project.

The PHA Team generated thirty-seven (37) PHA recommendations (see Table 4.2) intended to reduce the
risk of potential hazard scenarios, to address GMT’s practices for managing process safety, to meet
compliance with regulatory requirements, or to improve the design. A summary of PHA recommendations
distributed by risk is presented in Table 4.1.

Table 4.1 — Distribution of Recommendations by Risk

Count Risk Ranking Comment
0 Extremely High (X) Unacceptable risk — reduce by 3 orders of magnitude.
0 Unacceptable risk — reduce by 2 orders of magnitude.
3 Medium High (MH) Unacceptable risk — reduce by 1 order of magnitude.
25 Medium (M) Tolerable risk — reduce further if practicable to do so.
6 Low (L) Tolerable risk — reduce further if required or desired.

0 Negligible (N) Negligible risk — no further risk reduction needed.
3

Not Risk Ranked (NRR) | Not risk ranked (e.g. design verification, operability issues, etc.).

37 TOTAL

GMT is responsible for resolving the recommendations from the Project PHA Study. The recommendations
should be tracked for closure by the responsible parties assigned. The status of these recommendations
should be reviewed during an updated “Initial” PHA Study based on the “approved for construction” (or “as-
built”) drawings prior to startup of the process facility.

In accordance with the OSHA PSM Standard, 29 CFR 1910.119(e)(5), OSHA states:

“The employer shall establish a system to promptly address the team's findings and
recommendations; assure that the recommendations are resolved in a timely manner and that the
resolution is documented; document what actions are to be taken; complete actions as soon as
possible; develop a written schedule of when these actions are to be completed; communicate the
actions to operating, maintenance and other employees whose work assignments are in the
process and who may be affected by the recommendations or actions.”
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In accordance with the OSHA Instruction CPL 2-2.45A CH-1 "29 CFR 1910.119, Process Safety
Management of Highly Hazardous Chemicals-Compliance Guidelines and Enforcement Procedures" Sept
13, 1994:

“OSHA considers an employer to have "resolved" the team's findings and recommendations when
the employer either has adopted the recommendations, or has justifiably declined to do so. Where
a recommendation is rejected, the employer must communicate this to the team, and expeditiously
resolve any subsequent recommendations of the team. An employer can justifiably decline to adopt
a recommendation where the employer can document, in writing and based upon adequate
evidence, that one or more of the following conditions is true:

1. The analysis upon which the recommendation is based contains material factual errors;

2. The recommendation is not necessary to protect the health and safety of the employer's

own employees, or the employees of contractors;

An alternative measure would provide a sufficient level of protection; or

4. The recommendation is infeasible. [note: OSHA has clarified that infeasible refers to
technical feasibility, not economic feasibility].

Regarding “timeliness”, OSHA has further clarified in the OSHA Instruction CPL 2-2.45A CH-1:

w

“Employers must "promptly" address the problems identified in the PHA in a "timely manner," and
complete actions "as soon as possible." What time frame did OSHA intend here?

The standard's intent is for the employer to take corrective action as soon as possible. As soon as
possible means that the employer shall proceed with all due speed, considering the complexity of
the recommendation and the difficulty of implementation. OSHA expects employers to develop a
schedule for completion of corrective actions, to document what actions are to be taken, and to
document the completion of those actions as they occur.”

Table 4.2 — Recommendations List

: . Risk Place(s)
Recommendations Responsible Ranking* | Used*

1. Verify with the vendor that the LP Gas Compressor C-2510 .

is equipped with a pressure safety valve (PSV) on the fuel Summit M H 4.2.13,
q_ bp . . P y Engineering 45.1.2
gas line to its engine.

2. Evaluate installing a Pressure Indicator Transmitter (PIT) 4.2.1.3,
in the fuel gas line downstream of the 2" Pressure Control 4.2.1.4,
Valve PCV-3012 downstream of the Fuel Gas Scrubber V- Summit M H 4.2.1.5,
3011 with a high-high pressure interlock to activate an Engineering 45.1.2,
Emergency Shutdown (ESD). 45.1.3,

45.1.4

3. Evaluate installing a pressure safety valve (PSV) in the 4.2.1.3,
fuel gas line downstream of the 2" Pressure Control Valve 4.2.1.4,
PCV-3012 downstream of Fuel Gas Scrubber V-3011 to Summit M H 4.2.1.5,
protect against on overpressure of the fuel gas line. Engineering 45.1.2,

4.5.1.3,
45.1.4
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Risk Place(s)

Recommendations Responsible Ranking* | Used*

4. Develop written operating procedures, including a startup
procedure (e.g. purging the entire process system with
nitrogen to assure an oxygen free environment; proper
alignment of process and isolation valves; proper isolation
of master valves on the production tree prior to ESD

reset); monitoring and inspection of process equipment 1.2.1.2,
f ; GMT M 1.22.1.1,
and conditions to support daily checks by operators 3811

during normal operations; closing the master valves and
flow line valve; entering setpoints for controllers and
control valves; and manually activating an emergency
shutdown (ESD), in order to provide assurance for safely
conducting production activities.

5. Develop a written car seal procedure with a periodic
auditing feature to assure the integrity of an open flow
path for relief valves (e.g. pressure safety valves (PSVs))
for those with upstream manual isolation valves that are
specified as car sealed open (CSO) or other process lines
that are specified as CSO or car sealed closed (CSC) to GMT M 1.2.1.2
assure the integrity of an open flow path (e.g. to
atmosphere at a safe location or to the emission control
devices) or a closed flow path (e.g. to prevent bypassing
critical process equipment), to provide assurance for
safely conducting production activities.

6. Develop and implement a training process, including
training in operating procedures, specific safety and
health hazards, emergency operations including
shutdown, and safe work practices, to provide assurance GMT M 1.2.1.2
for safely conducting production activities. The training
should address initial training and periodic refresher
training.

7. Develop and document a written Cause and Effects Matrix
for safety critical controls, alarms and interlocks for the
facility (e.g. emergency shutdown (ESD)) as part of the Summit M
process safety information for the design package and as Engineering
a supplement for operating procedures, to provide
assurance for safely conducting production activities.

1.2.1.2

8. Develop written procedures for periodically inspecting and
testing safety-critical equipment, including relief valves
(e.g. Pressure Safety Valves (PSVs), Pressure Relief
Valves (PRVs), Pressure Vacuum Relief Valves
(PVRVS)); check valves, control valves, and Burner
Management Systems (BMSs), to provide assurance for
the integrity of these safety critical devices for safely
conducting production activities.

GMT M 12.1.2
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. . Risk Place(s
Recommendations Responsible Ranking* Used(**)

9. Develop a written Emergency Response Plan (ERP) for
the facility, to provide assurance for safely conducting
production activities during emergencies, including GMT M 1.2.1.2
emergency operations, emergency response actions and
equipment, and evacuation procedures.

10. Evaluate installing sand probes in piping at or
downstream of the Wellhead W-A based on the
concentration of sand experienced during flowback Summit
operations, to indicate the presence of sand from the Engineering M 1.19.1.1
Wellhead W-A into flow line and downstream equipment
with the potential to erode piping, instrumentation and
equipment.

11. Develop a written vehicular Traffic Safety Control Plan 1.27.1.1,
with prevention and mitigation measures around any 2.27.2.1,
vulnerable process equipment, to provide assurance that 3.27.1.1,
safe work practices for the control of hazards during GMT M 4.27.1.1,
production activities are in place. 5.27.1.1,

6.27.1.1,
7.27.1.1

12. Verify and document the sizing basis and set point for 2.1.11.2,
Pressure Safety Valve PSV-0103 on the Fuel Gas Summit 2.1.12.2,
Scrubber V-201. Ammi M 21132,

Engineering 4215,
45.1.4

13. Verify and document the sizing basis and set point for 2.1.11.2,
Pressure Safety Valve PSV-3011 on the Fuel Gas Summit 2.1.12.2,
Scrubber V-3011. ummi M 2.1.13.2,

Engineering 4122,
4.2.1.2

14. Verify and document the sizing basis and set point for 2.1.11.2,
Pressure Safety Valve PSV-3450 on the Sales Gas Summit M 2.1.12.2,
Scrubber V-3450. Engineering 2.1.13.2,

2.1.13.9
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. . Risk Place(s
Recommendations Responsible Ranking* Used(**)

15. Provide a supplemental source of blanket gas from the 2.1.2.2,
Fuel Gas System for the Oil Tanks TK-5001/2/3/6/7/8 and 2.1.2.3,
Water Tanks TK-4001/4. 2.1.4.2,

2.1.4.3,

2.1.17.4,

Summit M 2.1.17.5,
Engineering 2.1.18.4,
2.1.18.5,

2.1.19.4,

2.1.19.5,

2.2.1.2,

2.2.1.3

16. Evaluate adding a visual alarm at the truck loadout area 2.1.2.2,
to alert the truck driver(s) to a loss of blanket gas for the 2.1.2.3,
Oil Tanks TK-5001/2/3/6/7/8, to enable them to cease 2.1.4.2,
loadout operations to prevent creating a vacuum in and 2.1.4.3,
collapsing the tanks. 2.1.17.4,

Summit M 2.1.17.5,
Engineering 2.1.18.4,
2.1.18.5,

2.1.19.4,

2.1.19.5,

2.2.1.2,

2.2.1.3

17. Size the vapor lines from the Oil Tanks TK-5001/2/3/6/7/8
to the Emission Control Device (ECDs) BR-9010/20 for
the maximum blanket gas flow rate and pressure, to Summit M 2299
prevent overpressuring and rupturing tanks from a Engineering e
malfunctioning 2" Pressure Control Valve PCV-0102
downstream of the Horizontal Separator V-1120.

18. Verify and document the sizing basis and set point for Summit 22411,
Pressure Safety Valve PSV-2100 on the Vapor Recovery Engineering M 52411
Tower V-2000. R

19. Evaluate providing a means of redundancy for the 4"

Pressure Control Valve PCV-3107 downstream of the

Sales Gas Scrubber V-3450 on the flare gas line, to Summit M 3131
provide assurance for an open path to the Emission Engineering A
Control Devices (ECDs) BR-9010/20 in case of a

malfunction or during maintenance of PCV-3107.

20. Verify and document the design basis (e.g. sizing,
metallurgy, height, etc.) for the Emission Control Devices Summit
(ECDs) BR-9010/20, to provide assurance for handling . : M 3.1.3.1

. . Engineering
the worst case scenario of all sales gas flow being sent to
the ECDs.
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Recommendations

Responsible

Risk
Ranking*

Place(s)
Used**

21.

Verify and document in the design basis the sizing of
pressure safety valves (PSVs) for all pressure vessels to
be able to accommodate the worst case of shutting in the
sales gas pipeline with an inability to combust flare gas in
the Emission Control Devices (i.e. cases for blocked flow
to the ECDs).

Summit
Engineering

M

3.1.3.1,
3.1.7.1,
3.181

22.

Verify and document the sizing basis for Pressure Safety
Valve PSV-9055 on the ECD Knockout Drum V-9055 to
determine whether a blocked flow case is required in
addition to the fire case.

Summit
Engineering

3.1.8.3

23.

Develop and implement a written procedure for Pre-
Startup Safety Review (PSSR), to provide assurance that
prior to the introduction of highly hazardous chemicals to
the process: (1) Construction and equipment is in
accordance with design specifications; (2) Safety,
operating, maintenance, and emergency procedures are
in place and are adequate; (3) For new facilities, a
process hazard analysis has been performed and
recommendations have been resolved or implemented
before startup; and modified facilities meet the
requirements contained in management of change (MOC)
procedure; and (4) Training of each employee involved in
operating the facility has been completed.

GMT

38.1.1

24.

Verify the design intent of the 4" Pressure Control Valve
PCV-3107 downstream of the Sales Gas Scrubber V-
3450 on the flare gas line to the Emission Control Devices
(ECDs) BR-9010/20.

Summit
Engineering

4.1.2.2,
42.1.2

25.

Verify with the vendor that the fuel gas pilot system for
the Emission Control Devices (ECDs) BR-9010/20 is
equipped with a pressure safety valve (PSV) on the fuel
gas line to the ECDs.

Summit
Engineering

4.2.1.4,
45.1.3

26.

Analyze and document the hydraulics of the fuel gas flow
through Pressure Control Valve PCV-0104 on the fuel gas
from the Horizontal Separator V-1120 versus the flow of
downstream fuel gas users to reduce the potential for an
overpressure and rupture of the Fuel Gas Scrubber V-201
and/or its piping in case of PCV-0104 malfunctioning
open.

Summit
Engineering

423.1

27.

Review the temperature control scheme (e.g.
Temperature Control Valve TCV-0104) for the Horizontal
Separator V-1120 based on the vendor package.

Summit
Engineering

412.1.2
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Recommendations

Responsible

Risk
Ranking*

Place(s)
Used**

28.

Verify the sizing basis for Pressure Safety Valve PSV-
0101 on the Horizontal Separator V-1120 for steam
service, in case of Burner Management System BMS-201
malfunctioning high or an excess upstream fuel gas flow
to the Heater H-201 causing a high temperature deviation
with steam generation.

Summit
Engineering

M

412.1.2

29.

Develop a written safe work practice for sampling
produced gas from identified sample points in the process
system, including addressing the hazards of sampling
(e.g. flash fire, thermal exposure), references to relevant
safety data sheets (SDS), and requirements for personal
protective equipment (PPE), to provide assurance for
safely conducting production activities.

GMT

2.16.1.1

30.

Verify with the vendor the effects on the Emission Control
Devices (ECDs) BR-9010/20 for maximum flare gas flow
rates from both the ECD Knockout Drum V-9050 (LP
system) and ECD Knockout Drum V-9055 (HP system).

Summit
Engineering

3.1.9.2,
3.1.18.2

31.

Determine the required action(s) by the Burner
Management System (BMS) BMS-9010/20 for the
Emission Control Devices (ECDs) BR-9010/20 for a
higher temperature in and/or higher flare gas flow through
an ECD caused by an increased flow of flare gas to an
ECD with an open path when the flare gas flow to the
other ECD is blocked (e.g. 4" manual valve closed in error
or Flame Arrestor is plugged).

Summit
Engineering

3.1.9.2,
3.1.18.2

32.

Determine and document the maximum supply flow rate
of flare gas to the Emission Control Devices (ECDs) BR-
9010/20 from both the ECD Knockout Drum V-9050 (LP
system) and ECD Knockout Drum V-9055 (HP system).

Summit
Engineering

3.1.9.2,
3.1.18.2

33.

Evaluate activating an Emergency Shutdown (ESD) upon
loss of fuel gas flow to the pilots for the Emission Control
Devices (ECDs) BR-9010/20.

Summit
Engineering

4.1.4.2

34.

Determine the required action(s) by the Burner
Management System (BMS) for the Burner B-201 in
Heater H-201 for the Horizontal Separator V-1120 upon
loss of pilot gas and flame to the Burner B-201 (e.g. 1/4"
PCV-0108 malfunctions closed or set in error), to prevent
sending unignited fuel gas through Heater H-201 into the
atmosphere.

Summit
Engineering

4.1.8.2

35.

Verify with the vendor that the LP Gas Compressor C-
2510 is equipped with a dedicated scrubber.

Summit
Engineering

NRR

2532,
7.10.4.1
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Risk Place(s)

Recommendations Responsible Ranking* | Used*

36. Review the maximum volume of blanket gas supply from
the Oil Tanks TK-5001/2/3/6/7/8 and Water Tanks TK- Summit
4001/4 versus the maximum capacity of the 6" Pressure Engineering N R R 3.23.2
Control Valve PCV-5000 on the flare gas line to ECD
Knockout Drum V-9050.

37. Verify that the location (height and orientation) of all relief
lines to atmosphere from Pressure Safety Valves (PSVs), Summit
particularly PSV-0101 on the Horizontal Separator V- ; . N R R 22711

. Engineering
1120, are routed to a safe location away from personnel
on walkways and elevated platforms.

NOTES:
* NRR = Not Risk Ranked

** The data in the “Place(s) Used” column are reference numbers for the Node, Deviation, Cause
and Consequences for associated hazard and operability scenarios within the PHA Worksheets.
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5.  Acronyms

The acronyms listed in Table 5.1 were used within the Project PHA Study report and/or the PHA Worksheets
(see Appendix D). Additional acronyms and abbreviations for equipment and instrumentation tags are
provided in legend sheet drawings 8365-01-1300/1301 (see Table 2.1).

Table 5.1 — Acronyms List

Acronym Definition
ACA ANSI 150 [piping rating]
ANSI American National Standards Institute
API American Petroleum Institute
bbl/day Barrels Per Day [flow]
B.S. Bachelor of Science
BMS Burner Management System
CCPS Center for Chemical Process Safety
CFR Code of Federal Regulations
CcoO Condensate [stream numbering for HAZOP Node]
CSHO Certified Safety & Health Official
CsC Car Seal Closed [manual valve]
CSO Car Seal Open [manual valve]
EI&C Electrical, Instrumentation & Controls
ECD/ECDS Emission Control Device / Emission Control Devices
EPA Environmental Protection Agency [U.S.]
ERP Emergency Response Plan
ESD Emergency Shutdown
FCA ANSI 1500 [piping rating]
FCV Flow Control Valve
FG Fuel Gas [stream numbering for HAZOP Node]
FL Flare Gas [stream numbering for HAZOP Node]
GMT GMT Exploration Company LLC
H2S Hydrogen Sulfide
HAZOP Hazard and Operability [PHA study methodology]
HP High Pressure
HSSE Heath, Safety, Security & Environment
JT Joule-Thompson [cooling effect across pressure drop]
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Acronym Definition
LCV Level Control Valve
LDAR Leak Detection and Repair
LIT Level Indicator Transmitter
LLC Limited Liability Company
LOPA Level of Protection Analysis
LP Low Pressure
MAWP Maximum Allowable Working Pressure
MMSCFD Million Standard Cubic Feet Per Day [flow]
MOC Management of Change
MPH Master of Public Health
MSCFD Thousand Standard Cubic Feet Per Day [flow]
N/A Not Applicable
NC Normally Closed [manual valve]
NRR Not Risk Ranked
OSHA Occupational Safety & Health Administration [U.S.]
P&ID Piping and Instrumentation Diagram
PCV Pressure Control Valve
PF Produced Fluid [stream numbering for HAZOP Node]
PFD Process Flow Diagram
PG Produced Gas [stream numbering for HAZOP Node]
PHA Process Hazard Analysis
PIT Pressure Indicator Transmitter
PO Produced QOil [stream numbering for HAZOP Node]
PPE Personal Protective Equipment
PRV Pressure Relief Valve [for tank]
psig Pounds per Square Inch Gauge [pressure]
PSM Process Safety Management
PSSR Pre-Startup Safety Review
PSV Pressure Safety Valve [for vessel]
PVRV Pressure Vacuum Relief Valve [for tank]
PW Produced Water [stream numbering for HAZOP Node]
QHSSE Quality, Health, Safety, Security & Environment
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Acronym Definition
RMP Risk Management Program
SDS Safety Data Sheet
SbV Shutdown Valve
SIMOPS Simultaneous Operations
TCV Temperature Control Valve
TEEX Texas Engineering Extension System
VHLP Vertical/Horizontal Low Pressure [separators]
VRT Vapor Recovery Tower
VRU Vapor Recovery Unit
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0. References

The following references apply to this Project PHA Study:

1. CCPS. Guidelines for Hazard Evaluation Procedures, 3™ Edition, ISBN: 13: 978-0-471-97815-2, Center
for Chemical Process Safety (CCPS) of the American Institute of Chemical Engineers (AIChE) and
John Wiley & Sons, New York, New York, 2008.

2. City of Aurora, Colorado. Oil and Gas Drilling:
https://www.auroragov.org/cms/one.aspx?portalld=1881221&pageld=2034568
3. EPA. Risk Management Program (RMP) Rule (40 CFR Part 68.67, “Process Hazard Analysis”).

4, OSHA. Instruction CPL 2-2.45A CH-1 "29 CFR 1910.119, Process Safety Management of Highly
Hazardous Chemicals-Compliance Guidelines and Enforcement Procedures" Sept 13, 1994.

5. OSHA. Process Safety Management (PSM) Standard (29 CFR 1910.119, (e), Process Hazard
Analysis”).
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Appendix A — Process Description
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GMT Exploration Company LLC 18-November 2019

Majestic Pad (16 Well) Project No. 8365
Process Description Document 8365-PD-1510
1.0 GENERAL

2.0

1.1 Project Purpose

The purpose of this project is to install a well pad facility with up to 16 producing wells in
staged development. Two wells will be drilled in Phase 1 of the pad development. The
facility will include wellheads, separation equipment, storage tanks, gas compression, oil
and water truck loadout, emission control devices, metering, and associated piping and
utilities. The location will be serviced by electricity. Electric driven compression will be
utilized where feasible.

1.2 Site Description

GMT’s Majestic pad is located in Aurora, Colorado (approximate elevation of 5,700 ft
ASL).

PROCESS DESIGN

2.1 Process Equipment

The following equipment will be installed in Phase 1 of the well pad development.
Additional equipment will be required once additional wells are drilled and brought into
production.

2.1.1 Wellheads:

GMT’s current plan is to build a facility for two (2) wells for operation and start up
in Phase 1 of development. The addition of equipment to serve the increased
production with future drilling will be determined in the future to align with GMT'’s
drilling schedule.

2.1.2 Flowlines and Selection Manifolds:

In phase one, single wellhead flowlines will be routed to a dedicated separator.
Provisions will be made to divert the flowlines to a header system for future
development.

2.1.3 Separation Units:
¢ Two vertical/horizontal liquid production (VHLP) separation units
¢ One Vapor recovery tower (VRT)
e Two Vapor knockout drums to prevent liquid carryover into emission control
devices and compression
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GMT Exploration Company LLC 18-November 2019
Majestic Pad (16 Well) Project No. 8365
Process Description Document 8365-PD-1510

2.1.4 Storage Tanks:

For phase one of this project, storage tanks will be installed to serve the production
from two well heads. Six (6) 500 BBL API 12F tanks are adequate for oil storage
for this phase and two (2) 500 BBL API 12F tanks are adequate for water storage.
Both oil and water storage tanks will operate at 80% level.

2.1.5 Gas Compression:

The multi-well pad facility will utilize compression in the following ways:

1. Flash Gas Compression — To reduce emissions and maximize gas sales, vapor
flashing off the VRT is compressed in a Vapor Recovery Unit (VRU) and
delivered into the LP suction header.

2. LP Compression — The LP suction header combines gas from the VRU and
from the horizontal separators. This gas is boosted in the LP Compressor to
the same pressure as the gas coming from the horizontal separators.

3. Sales Gas Compression — If the pad is delivering to a high-pressure gathering
line, sales gas compression would be necessary to compress the gas into the
gathering system.

2.1.6 Emission Control Devices (ECDs):

Non-recoverable vapors discharged from the tank battery, truck loadouts, or during
process interruption (e.g. flash gas compression is down) will flow to a vapor
knockout drum prior to being combusted. Emission control is essential to keeping
a facility within its air permit parameters.

2.1.7 Oil Truck Loadout:

Trucking will be used to move oil off-site to sales until an oil sales pipeline is
available at the pad.

2.1.8 Water Truck Loadout:

Trucking will be used to move water off-site to disposal until a water disposal
pipeline is available.

2.1.9 Metering:

Flow meters will be installed on the HP/LP vapor, oil, and water outlets on each
test VHLP. Trucking tickets will be used for oil sales while the test meters will be
used for well allocation and production performance data. A station discharge
meter will be installed by a midstream company that acquires the gas from this
facility (company TBD).
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GMT Exploration Company LLC 18-November 2019
Majestic Pad (16 Well) Project No. 8365
Process Description Document 8365-PD-1510

2.2 Process Description

Wellheads:
There will be space for 16 wellheads on the Majestic pad in the full build out. Sand
separators will be installed downstream of each wellhead for the first few months of
production.

Initial Separation:

Well fluids flow from each well head to a dedicated production separator in a single
flowline. Provisions are made to divert fluids to a selection manifold that aligns the flow to
either future bulk separators or the VHLP separators in Test service. The selection
manifold allows any well to be aligned to the various future test separators or future bulk
separators.

In the phase 1 arrangement, the VHLP unit will be utilized as the production separation
unit. This unit employs a vertical separation section to measure HP Gas via meter run
and a heated horizontal section to measure LP Gas, Oil and Water.

Oil Towers and Storage:

The oil discharging from the production separation units will share a common bulk oil
header that flows to the VRT. The VRT operates at reduced pressure (5 - 10 psig),
generating flash gas. Oil in the VRT is siphoned from the bottom of the vessel and flows
to the oil tank battery. These tanks normally operate at approximately 4 0z/in? (0.25 psig)
as a result some additional vapor flashes from the oil. The tank flash vapor flows to a
vapor knockout drum for combustion by the ECDs. The ECDs combust heavy
hydrocarbons so they are not released to the atmosphere.

VRT, Tank Gas and LP Compression:

The overhead vapor from the VRTs flows to the VRT Gas Compressor which boosts the
pressure to approximately 50 psig, LP Suction Header pressure. The compressor
discharge combines with the LP Gas from the separation units. The gas flows to the LP
Suction Scrubber to knock out liquid condensate prior to compression. The LP
Compressors boost the gas pressure to approximately 150 psig. Additional compression
into a sales gas line may be required depending on final takeaway conditions.
Condensate drains from these separators and compressor skids are routed to the
condensate header discharging into the site inlet via pumps.

2.3 Flow Rates

The expected initial flow rates per well are:
Oil: 1260 BBL/day

Water: 1100 BBL/day

Gas: 1810 MSCFD

Page 5 of 5
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Risk Ranking Matrix

Likelihood

Process Hazard Analysis (PHA) Study 1/10 17100 1/1,000 1/10,000 | 1/100,000
GMT Exploration Company LLC Years Years Years Years Years
Severity People Environment| Reputation 1 2 3 4 5
Slgnlflcar_]t Extremely High | Extremely High Medium High Medium
| Event — with | (%) (X) (MH) (M)
1 Multiple serious offsite National Unacceptable Unacceptable Unacceptable | Tolerable risk —
Fatalities impact Concern risk — reduce by | risk —reduce by risk — reduce by | reduce further if
with long-term 3 orders of 3 orders of 1 order of practicable
effects magnitude magnitude magnitude to do so
Significant Extremely High Medium High Medium Low
| Event — with | (X) (MH) (M) (L)
2 Single serious offsite Regional Unacceptable Unacceptable Tolerable risk — | Tolerable risk —
Fatality impact with no Concern risk — reduce by risk — reduce by | reduce furtherif | reduce further if
long-term 3 orders of 1 order of practicable required or
effects magnitude magnitude to do so desired
o Medium High Medium Low Nealigibl
Significant MH M L egligible
_ (MH) (M) (L) )
Days Away Event — with Local Unacceptable Tolerable risk — | Tolerable risk — A
3 ) : : . ¥~ Negligible risk —
From Work minor offsite concern risk — reduce by | reduce furtherif | reduce further if no further risk
impact 1 order of practicable required or :
P . : reduction needed
magnitude to do so desired
Recordable Medium High Medium Low Negligible Negligible
| Event — with . (h) (M) (L) (N) )
A Medical a0enc Minimal Unacceptable Tolerable risk — | Tolerable risk — | S T risk —
Treatment ) g : y Concern risk — reduce by | reduce further if | reduce further if nogfL?rther fisk nogfl?rther risk
notlf!cafuon -O r 1L OIEE) @l prEciEElole FEEUIER @ reduction needed reduction needed
permit violation magnitude to do so desired
Eviifor(vjﬁmeno Me(ﬂ/'l;‘m '-(OL‘)"’ Negligible Negligible N
5 First Ald ag;ncy No Tolerable risk — | Negligi(tl)\ll)e risk — Negligi(lla\ll)e risk — Negligi(bl\llz—:‘ risk —
Treatment o Concern reduce further if | reduce further if , : ;
notification or : . no further risk no further risk no further risk
od _ practicable required or ducti ded reducti ded reduct ded
permit violation t0 do so desired reduction needed reduction needed reduction neede
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GMT Exploration Company LLC Appendix D - PHA Worksheets Well Production Process
Majestic 16 Well Pad Facility - Adams County, CO Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll
Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments

1. No/Less Flow 1.1. Loss of well fluid from wellhead for any 1.1.1. Potential to decrease and lose flow of produced fluid |1. Operating procedures address proper manual Flow line is rated for 5K
reason or high paraffin content fluid or from Wellhead W-A. Potential to increase pressure in valve alignment upstream of Shut Down
hydrates or eit_her 2-1/16" (5K) manual flow line upstream pf closed valve but insu_fficient 0 > periodic inspection and testing of control valves Valve SDV-0015 and FCA
valves closed in error or 2" Shut Down overpressure flow line or wellhead. Potential to ) ; - ANSI 1500 schedule 160
Valve SDV-0015 malfunctions closed or decrease or lose production from well. No hazardous |3+ Daily checks of equipment and operating downstream of Shut Down
closed in error or ESD activated or any of consequences. Operability issue only. (upstream) conditions by Operator Valve SDV-0015.
nine 2" manual valves closed in error or 2" 4. Low Pressure Alarm on Pressure Indicator PI-
Flow Control Valve (choke valve) FCV- 0016 on Flow Line 2"-PF-0010-FCA from
1011 malfunctions closed or set in error or Wellhead W-A (valid for loss of well fluid or
2" Shut Down Valve SDV-0101 either 2-1/16" (5K) manual valves closed)
malfunctions closed or closed in error 2 5. High Pressure Alarm on Pressure Indicator PI-

Flow Control Valve (choke valve) FCV- 0016 on Elow Line 2"-PE-0010-ECA from
0114 upstream of 2-Phase Separator V- Wellhead W-A

001 malfunctions closed or set in error - -

6. High-High Pressure Alarm on Pressure
Indicator PI-0016 on Flow Line 2"-PF-0010-
FCA from Wellhead W-A

7. High-High Pressure Indicator Transmitter PIT-
0016 on Flow Line 2"-PF-0010-FCA from
Wellhead W-A opens solenoid and closes
Shutdown Valve SDV-0015 to activate an ESD

8. Ability to manually activate an Emergency
Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. High Pressure Alarm on Pressure Indicator PI-
0103 on gas outlet of 2-Phase Separator V-
001

11. High-High Pressure Alarm on Pressure
Indicator PI-0103 on gas outlet of 2-Phase
Separator V-001

12. High-High Pressure Alarm on Pressure
Indicator PI-0103 on gas outlet of 2-Phase
Separator V-001 opens solenoid and closes
Shut Down Valve SDV-0101

1.1.2. Potential to decrease and lose flow of produced fluid |1. Operating procedures address proper manual Flow line is rated for 5K
from Wellhead W-A. Potential to maintain pressure in valve alignment upstream of Shut Down
flow line downstream of glosed valve and in 2-Phase 2. Periodic inspection and testing of control valves Valve SDV-0015 and FCA
Separator V-001. Potential to decrease or lose - - - ANSI 1500 schedule 160
production from well. No hazardous consequences. |3 Daily checks of equipment and operating downstream of Shut Down
Operability issue only. (downstream) conditions by Operator Valve SDV-0015.

4. High Pressure Alarm on Pressure Indicator PI-
0016 on Flow Line 2"-PF-0010-FCA from
Wellhead W-A

5. High-High Pressure Alarm on Pressure
Indicator PI1-0016 on Flow Line 2"-PF-0010-
FCA from Wellhead W-A

6. High-High Pressure Indicator Transmitter PIT-
0016 on Flow Line 2"-PF-0010-FCA from
Wellhead W-A opens solenoid and closes
Shutdown Valve SDV-0015 to activate an ESD

7. Ability to manually activate an Emergency
Shutdown (ESD)

8. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

9. High Pressure Alarm on Pressure Indicator PI-
0103 on gas outlet of 2-Phase Separator V-
001

10. High-High Pressure Alarm on Pressure
Indicator PI-0103 on gas outlet of 2-Phase

Project No. 5327 1of71 Dec 31, 2019
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Wellhead W-A. Potential to increase pressure in flow
line downstream of 2" Flow Control Valve (choke
valve) FCV-1011. Potential to increase level in and
overfill 2-Phase Separator V-001. Potential to increase
pressure and overpressure and rupture flow line
downstream of FCV-0114 and/or 2-Phase Separator
V-001 and/or Horizontal Separator V-1120. Potential
to release produced fluids into atmosphere and onto
ground. Potential fire/explosion. Potential personnel
injury. Potential environmental impact. (downstream)

and setting for choke valve)

2. Daily checks of equipment and operating

conditions by Operator

3. 2" Flow Control Valve (choke valve) FCV-

1011/0114 (not affected by the cause) restricts
flow

. High Pressure Alarm on Pressure Indicator PI-

0103 on gas outlet of 2-Phase Separator V-
001

. High-High Pressure Alarm on Pressure

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

Effects Matrix for safety critical controls,
alarms and interlocks for the facility (e.qg.
emergency shutdown (ESD)) as part of the
process safety information for the design
package and as a supplement for operating
procedures, to provide assurance for safely
conducting production activities.

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
Separator V-001
11. High-High Pressure Alarm on Pressure
Indicator PI-0103 on gas outlet of 2-Phase
Separator V-001 opens solenoid and closes
Shutdown Valve SDV-0101
2. Higher Flow 2.1. Either 2" Flow Control Valve (choke valve) |2.1.1. Potential to increase flow of well fluid from well. 1. Upstream safeguards in well and reservoir
FCV-1011/0114 malfunctions open (e.g. Potential to damage reservoir with consequences
choke washout) or set in error outside of scope of PHA. (upstream)
2.1.2. Potential to increase flow of produced fluid from 1. Flowback safeguards (including correct sizing M . Develop and document a written Cause and Summit Engineering Flow line is rated for 5K

upstream of choke valve
and schedule 160
downstream of choke valve.

. Develop written operating procedures,

including a startup procedure (e.g. purging
the entire process system with nitrogen to
assure an oxygen free environment; proper
alignment of process and isolation valves;
proper isolation of master valves on the
production tree prior to ESD reset);
monitoring and inspection of process
equipment and conditions to support daily
checks by operators during normal
operations; closing the master valves and
flow line valve; entering setpoints for
controllers and control valves; and manually
activating an emergency shutdown (ESD), in
order to provide assurance for safely
conducting production activities.

GMT

. Develop a written car seal procedure with a

periodic auditing feature to assure the
integrity of an open flow path for relief valves
(e.g. pressure safety valves (PSVs)) for
those with upstream manual isolation valves
that are specified as car sealed open (CSO)
or other process lines that are specified as
CSO or car sealed closed (CSC) to assure
the integrity of an open flow path (e.g. to
atmosphere at a safe location or to the
emission control devices) or a closed flow
path (e.g. to prevent bypassing critical
process equipment), to provide assurance
for safely conducting production activities.

GMT

Trucks could be in the area
of the event when this
hazard scenario event

OCCurs.

. Develop and implement a training process,

including training in operating procedures,
specific safety and health hazards,
emergency operations including shutdown,
and safe work practices, to provide
assurance for safely conducting production
activities. The training should address initial
training and periodic refresher training.

GMT

. Develop written procedures for periodically

inspecting and testing safety-critical
equipment, including relief valves (e.g.
Pressure Safety Valves (PSVs), Pressure
Relief Valves (PRVs), Pressure Vacuum
Relief Valves (PVRVSs)); check valves,
control valves, and Burner Management
Systems (BMSs), to provide assurance for
the integrity of these safety critical devices
for safely conducting production activities.

GMT
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GMT Exploration Company LLC

Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

. High-High Pressure Alarm on Pressure

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. High-High Level Alarm LAHH-0104 on 2-Phase

Separator V-001

10

. Level Switch High-High LSHH-0104 on 2-
Phase Separator V-001 activates an ESD

11.

Level Control Valve LCV-0103 on 2-Phase
Separator V-001 designed to open to maintain
level and may relieve some pressure until
high-high level trips the SDV

12.

Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

13.

Level Switch High-High LSHH-0101 on
Horizontal Separator V-1120 closes Shutdown
Valve SDV-0101

14.

Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

15.

Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

16.

Periodic inspection and testing of PSVs,
PRVs, and PVRVs

17.

Manual isolation valve upstream of PSV is car
sealed open (CSO)

18.

2" check valve on liquid outlet of 2-Phase
Separator V-001 in produced oil line to
Horizontal Separator V-1120 is designed to
prevent backflow from Horizontal Separator V-
1120 to leak point

19

. Emergency Response Plan (ERP)

. Develop a written Emergency Response

Plan (ERP) for the facility, to provide
assurance for safely conducting production
activities during emergencies, including
emergency operations, emergency response
actions and equipment, and evacuation
procedures.

GMT

2.1.3. Potential to send (reverse flow) produced gas from
other sources from Produced Gas Header to increase
release amount and escalate fire/explosion. Potential
personnel injury. Potential environmental impact.
(downstream)

1.

Flowback safeguards (including correct sizing
and setting for choke valve)

. Daily checks of equipment and operating

conditions by Operator

. 2" Flow Control Valve (choke valve) FCV-

1011/0114 (not affected by the cause) restricts
flow

. High Pressure Alarm on Pressure Indicator PI-

0103 on gas outlet of 2-Phase Separator V-
001

. High-High Pressure Alarm on Pressure

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

. High-High Pressure Alarm on Pressure

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001 activates an ESD

. Ability to manually activate an Emergency

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

ocCcurs.
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

Shutdown (ESD)

8. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

9. High-High Level Alarm LAHH-0104 on 2-Phase
Separator V-001

10. Level Switch High-High LSHH-0104 on 2-
Phase Separator V-001 activates an ESD

11. Level Control Valve LCV-0103 on 2-Phase
Separator V-001 designed to open to maintain
level and may relieve some pressure until
high-high level trips the SDV

12. Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

13. Level Switch High-High LSHH-0101 on
Horizontal Separator V-1120 closes Shutdown
Valve SDV-0101

14. Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

15. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

16. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

17. Manual isolation valve upstream of PSV is car
sealed open (CSO)

18. 2" check valve on liquid outlet of 2-Phase
Separator V-001 in produced oil line to
Horizontal Separator V-1120 is designed to
prevent backflow from Horizontal Separator V-
1120 to leak point

19. 3" check valve at Produced Gas Meter Skid is
designed to prevent backflow from Sales Gas
Header to leak point

20. 6" check valve at Produced Gas Meter Skid is
designed to prevent backflow from Sales Gas
Header to leak point

21. Emergency Response Plan (ERP)

2.1.4. Potential to send (reverse flow) produced oil from

other sources from Produced Oil Header to increase
release amount and escalate fire/explosion. Potential
personnel injury. Potential environmental impact.
(downstream)

1. Flowback safeguards (including correct sizing
and setting for choke valve)

2. Daily checks of equipment and operating
conditions by Operator

3. 2" Flow Control Valve (choke valve) FCV-
1011/0114 (not affected by the cause) restricts
flow

4. High Pressure Alarm on Pressure Indicator Pl-
0103 on gas outlet of 2-Phase Separator V-
001

5. High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

6. High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase

Separator V-001 activates an ESD

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

OCcCurs.
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Well Production Process
Project PHA Study

GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll
Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments

7. Ability to manually activate an Emergency
Shutdown (ESD)

8. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

9. High-High Level Alarm LAHH-0104 on 2-Phase
Separator V-001

10. Level Switch High-High LSHH-0104 on 2-
Phase Separator V-001 activates an ESD

11. Level Control Valve LCV-0103 on 2-Phase
Separator V-001 designed to open to maintain
level and may relieve some pressure until
high-high level trips the SDV

12. Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

13. Level Switch High-High LSHH-0101 on
Horizontal Separator V-1120 closes Shutdown
Valve SDV-0101

14. Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

15. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

16. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

17. Manual isolation valve upstream of PSV is car
sealed open (CSO)

18. 2" check valve on liquid outlet of 2-Phase
Separator V-001 in produced oil line to
Horizontal Separator V-1120 is designed to
prevent backflow from Horizontal Separator V-
1120 to leak point

19. 2" check valve on produced oil line from outlet
of Horizontal Separator V-1120 is designed to
prevent backflow from Produced Oil Header to
leak point

20. Emergency Response Plan (ERP)

3. Reverse Flow 3.1. No new causes, refer to Higher Flow

deviations in this node

4. As Well As Flow 4.1. 2" manual valve for isolating casing line 4.1.1. Similar hazard scenario for Higher Flow in this node  [1. Same safeguards for Higher Flow in this Node, | 1 5 M PHA team deemed existing

open in error or leaks through

except that both choke valves are available,
plus

2. Operating procedures address proper manual
valve alignment

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

5. Misdirected Flow

5.1. 2" normally closed (NC) manual valve on
maintenance bypass line open in error or

5.1.1.

Potential to increase flow of produced fluid from
Wellhead W-A through maintenance bypass line.

leaks through Potential to decrease flow and pressure to 2-Phase
Separator V-001. Potential to decrease production
from well. No hazardous consequences. Operability

issue only. (upstream)

5.1.2. Potential to increase flow of produced fluid from
Wellhead W-A through maintenance bypass line.
Potential to increase pressure in and overpressure

1. Operating procedures address proper manual 1 5 M
valve alignment

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

and rupture piping and/or Oil Tank TK-5001. Potential
to release produced fluids into atmosphere and onto
ground. Potential fire/explosion. Potential personnel
injury. Potential environmental impact. (downstream)

2. 2" manual valve in maintenance line on skid is
car sealed open (CSO) to prevent
overpressuring skid piping rated for ACA ANSI
150

3. 2" manual valve on inlet of Oil Tank TK-5001 is
car sealed open (CSO) to prevent
overpressuring Maintenance Header piping
rated for ACA ANSI 150

4. Maintenance bypass line is heat traced and
insulated to prevent pluggage due to water
freezing in cold weather

5. Daily checks of equipment and operating
conditions by Operator

6. Restricted Orifice RO-0103 in maintenance
bypass line restricts flow

7. High-High Pressure Alarm PAHH-0104 on
maintenance bypass line

8. Pressure Switch High-High PSHH-0104 on
maintenance bypass line set at 2 psig activates
an ESD

9. Ability to manually activate an Emergency
Shutdown (ESD)

10. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

11. Pressure Relief Valve PRV-5110 on Flare Gas
line on Oil Tank TK-5001 set at 14 o0z/in2
relieves to atmosphere at a safe location
(above top of tank)

12. Pressure Vacuum Relief Valve PVRV-5101 on
Oil Tank TK-5001 set at 16 o0z/in2 designed to
relieve into atmosphere at a safe location

13. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

14. Emergency Response Plan (ERP)

this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

5.2. Leak in coil inside Horizontal Separator V-
1120 (e.g. corrosion, erosion from sand)

5.2.1. Potential to send well fluid into Horizontal Separator V-

1120. Potential to increase pressure in and
overpressure and rupture Horizontal Separator V-
1120. Potential to release produced fluids into

atmosphere and onto ground. Potential fire/explosion.

Potential personnel injury. Potential environmental
impact. (downstream)

1. Sand Catcher V-0310 (temporary) installed in
flow line upstream of 2-Phase Separator V-001
is designed to catch and remove sand to
minimize erosion of downstream piping and
equipment

2. Daily checks of equipment and operating
conditions by Operator

3. High Pressure Alarm on Pressure Indicator PI-
0102 on gas outlet of Horizontal Separator V-
1120

4. High-High Pressure Alarm on Pressure
Indicator PI-0102 on gas outlet of Horizontal
Separator V-1120

5. High-High Pressure on Pressure Indicator
Transmitter PIT-0103 on gas outlet of
Horizontal Separator V-1120 activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Pressure Safety Valve PSV-0101 on Horizontal
Separator V-1120 set at 125 psig relieves to

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.
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GMT Exploration Company LLC Appendix D - PHA Worksheets Well Production Process
Majestic 16 Well Pad Facility - Adams County, CO Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oil
Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments

atmosphere at a safe location (10-15 feet
above grade)

9. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

10. Manual isolation valve upstream of PSV is car
sealed open (CSO)

11. Emergency Response Plan (ERP)

6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team
7. Lower Pressure 7.1. No new causes, refer to No/Less Flow
deviation in this node
8. Higher Pressure 8.1. No new causes, refer to No/Less Flow and
Higher Flow deviations in this node
9. No/Lower Level 9.1. No credible causes identified by PHA Team
10. Higher Level 10.1. No new causes, refer to Higher Flow
deviations in this node
11. Lower Temperature 11.1. 2" Flow Control Valve (choke valve) FCV- |11.1.1. Potential to decrease flow and temperature of well  |1. Flowback safeguards (including correct sizing
0114 malfunctions closed or set in error fluid due to Joule-Thompson (JT) effect. Potential to and setting for choke valve)

plug flow in coil in Horizontal Separator V-1120.
Potential to decrease temperature and plug fuel gas
line to users. Potential to decrease and lose flow of : ; ;
fuel gas to LP Gas Compressor C-2510. Refer to 3. Daily checks of equipment and operating
hazard scenario for LP Gas Compressor C-2510 not |__conditions by Operator

2. Operating procedures address proper manual
valve alignment

running for any reason (e.g. loss of fuel gas) in 4. Burner Management System BMS-unlabeled
No/Less Flow deviation in Node 2 Produced Gas. for Burner B-201 in Heater H-201 for Horizontal
(downstream) Separator V-1120 indicates and alarms for

intermittent loss of fuel gas to pilot

5. Fuel gas supply from Horizontal Separator V-
1120/1220 is a sufficient supplement (with 2"
manual valve on Fuel Gas Scrubber V-201/202)

11.1.2. Potential to decrease flow and temperature of well  |1. Flowback safeguards (including correct sizing 3] 4
fluid due to Joule-Thompson (JT) effect. Potential to and setting for choke valve)
plug flqw in coil in Horizontal Separator V-1120. 2. Operating procedures address proper manual
Potential to decrease temperature and plug fuel gas ;
) ; valve alignment
line to users. Potential to decrease and lose flow of : ; ;
fuel gas pilot for Emission Control Device BR- 3. Daily checks of equipment and operating
9010/20. Potential to lose ability to control emissions. |__conditions by Operator
Potential to emit uncombusted fuel gas (natural gas) |4. Burner Management System BMS-9010/20 for

into atmosphere. Potential environmental impact Emission Control Device BR-9010/20 indicates
only. (downstream) and alarms for intermittent loss of fuel gas to
pilot

5. Fuel gas supply from Horizontal Separator V-
1120/1220 is a sufficient supplement (with 2"
manual valve on Fuel Gas Scrubber V-201/202)

6. Air Quality Monitoring System to continuously
monitor emissions

12. Higher Temperature 12.1. No credible causes identified by PHA
Team
13. Composition 13.1. No credible causes identified by PHA
Team
14. Contamination 14.1. No credible causes identified by PHA
Team
15. Instrumentation 15.1. No credible causes identified by PHA
Team
16. Sampling 16.1. No credible causes identified by PHA
Team
17. Leak/Rupture 17.1. Flange / gasket / tubing / valve 17.1.1. Potential to leak hydrocarbons into atmosphere or  |1. Gasket replacement program as part of 3| 4
onto ground. Potential fire/explosion. Potential maintenance activity
thermal exposure and personnel injury. Potential 2. Daily checks of equipment and operating
Project No. 5327 7of 71 Dec 31, 2019

JCL Risk Services LLC (Committed to Success) Rev. 0 (Final)



GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

environmental impact.

conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

5. Emergency Response Plan (ERP)

17.2. Piping or equipment rupture in flowline
(not identified in any hazard scenario
above)

17.2.1.

Potential to send (reverse flow) produced fluid from
2-Phase Separator V-001 and/or Horizontal
Separator V-1120 to increase release amount and
escalate fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

1.

Daily checks of equipment and operating
conditions by Operator

2. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. 2" check valve in flowline upstream of 2-Phase

Separator V-001

. Emergency Response Plan (ERP)

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

17.2.2.

Potential to release produced fluids into atmosphere
and onto ground. Potential fire/explosion. Potential
personnel injury. Potential environmental impact.
(downstream)

1.

Daily checks of equipment and operating
conditions by Operator

2.

Leak detection and repair (LDAR) program to
periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Emergency Response Plan (ERP)

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

18. Corrosion

18.1. No new causes, refer to Misdirected Flow
deviation in this node

19. Erosion

19.1. Presence of sand from reservoir flowing
through Wellhead W-A

19.1.1.

Potential to send sand from Wellhead W-A into flow
line and downstream equipment. Potential to erode
piping, instrumentation and equipment. Potential to
experience long-term wear. Potential to leak
hydrocarbons into atmosphere or onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact.

1.

Flowback safeguards (including correct sizing
and setting for choke valve)

2.

Sand Catcher V-0310 (temporary) installed in
flow line upstream of 2-Phase Separator V-001
designed to catch and removed sand to
minimize erosion of downstream piping and
equipment

. Daily checks of equipment and operating

conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Emergency Response Plan (ERP)

10. Evaluate installing sand probes in piping at
or downstream of the Wellhead W-A based
on the concentration of sand experienced
during flowback operations, to indicate the
presence of sand from the Wellhead W-A
into flow line and downstream equipment
with the potential to erode piping,
instrumentation and equipment.

Summit Engineering

20. Loss of Utility

20.1. No credible causes identified by PHA
Team

21. Service Failure

21.1. No credible causes identified by PHA
Team

22. Startup

22.1. Inadequate isolation of master valve on
production tree prior to Emergency
Shutdown (ESD) reset

22.1.1.

Potential to rapidly increase flow of well fluid.
Potential for hydraulic shock to piping and
equipment. Refer to hazard scenario for choke
washout in Higher Flow in this node.

1.

Refer to safeguards for hazard scenario for
choke washout in Higher Flow in this node.

4. Develop written operating procedures,
including a startup procedure (e.g. purging
the entire process system with nitrogen to
assure an oxygen free environment; proper
alignment of process and isolation valves;
proper isolation of master valves on the
production tree prior to ESD reset);
monitoring and inspection of process

GMT
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 1. Produced Fluid from: (1) Outlet of Wellhead W-A thru temporary Sand Catcher V-0310 (PF1A) thru Selection Manifold thru heated coil inside Horizontal Separator V-1120 to inlet of 2-Phase Separator V-001 via Selected Flow Line (PF2A); and (2) thru Maintenance Bypass (PF3A) and Maintenance Header to Oll

Tank TK-5001 (PF4) (pink)

Drawings / References: 8365-01-1401; 8365-01-1402; 8365-01-1403; 8365-01-1418; 8365-01-1420

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
equipment and conditions to support daily
checks by operators during normal
operations; closing the master valves and
flow line valve; entering setpoints for
controllers and control valves; and manually
activating an emergency shutdown (ESD), in
order to provide assurance for safely
conducting production activities.
23. Shutdown 23.1. No credible causes identified by PHA
Team
24. Maintenance 24.1. No new causes, refer to Misdirected Flow
deviation in this node
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No credible causes identified by PHA
Team
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing prpdt_Jced fluids. Potential to release 2. Physical barriers designed to protect process measures around any vulnerable process
produced fluids into atmosphere and onto ground. equipment and piping equipment, to provide assurance that safe
Potential fire/explosion. Potential personnel injury. work practices for the control of hazards
Potential environmental impact. 3. Emergency Response Plan (ERP) during production activities are in place.
Project No. 5327 9of 71 Dec 31, 2019
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator VV-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
1. No/Less Flow 1.1. Stream PG2 and PG3
1.2. 2" manual valve from gas outlet of 1.2.1. Potential to decrease and lose produced gas from 1. Operating procedures address proper manual M PHA team deemed existing

Horizontal Separator V-1120 closed in error|
or 2" Pressure Control Valve PCV-102
malfunctions closed or set in error or either
2" manual isolation valve around PCV-102
closed in error or either 2" manual valve on
blanket gas inlet of Oil Tank TK-5001/5006
closed in error

Horizontal Separator V-1120. Potential to increase
pressure in and overpressure and rupture Horizontal
Separator V-1120. Potential to release produced fluids
into atmosphere and onto ground. Potential
fire/lexplosion. Potential personnel injury. Potential
environmental impact. (downstream)

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator PI-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Safety Valve PSV-0101 on Horizontal

Separator V-1120 set at 125 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

10. Manual isolation valve upstream of PSV is car

sealed open (CSO)

11. Emergency Response Plan (ERP)

1.2.2. Potential to decrease and lose produced gas from

Horizontal Separator V-1120. Potential to decrease
flow of produced gas to Blanket Gas Header. Potential
to decrease and lose blanket gas for Oil Tank TK-
5001/2/3/6/7/8 and Water Tank TK-4001/4. Potential
to create vacuum in and collapse Oil Tank TK-
5001/2/3/6/7/8 and/or Water Tank TK-4001/4 during
truck loadout. Potential to release produced oil and/or
produced water. Potential fire. Potential personnel
injury. Potential environmental impact. (upstream)

1.

Operating procedures address proper manual
valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

3. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Other well(s) provides supplemental blanket

gas (assuming ESD has not shut down all
production trains)

. Pressure Vacuum Relief Valve PVRV-

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

occurs.

Produced oil backflow is not
credible since LCV-0101 is

closed.

. Provide a supplemental source of blanket

gas from the Fuel Gas System for the Oil
Tanks TK-5001/2/3/6/7/8 and Water Tanks
TK-4001/4.

Summit Engineering
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. Evaluate adding a visual alarm at the truck

loadout area to alert the truck driver(s) to a
loss of blanket gas for the Oil Tanks TK-
5001/2/3/6/7/8, to enable them to cease
loadout operations to prevent creating a
vacuum in and collapsing the tanks.

Summit Engineering
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at -4 0z/in2 designed to break vacuum and
prevent tank collapse
10. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at -4 0z/in2
designed to break vacuum and prevent tank
collapse
11. Periodic inspection and testing of PSVs,
PRVs, and PVRVs
12. Secondary and tertiary containment for Oil
Tank TK-5001/2/3/6/7/8
13. Secondary and tertiary containment for Water
Tank TK-4001/4
14. Emergency Response Plan (ERP)
1.2.3. IF PVRV SAFEGUARDS WORK AS DESIGNED: 1. Operating procedures address proper manual M 15. Provide a supplemental source of blanket Summit Engineering Trucks could be in the area
Potential to decrease and lose produced gas from valve alignment gas from the Fuel Gas System for the Oil of the event when this
Horizontal Separator V-1120. Potential to decrease Tanks TK-5001/2/3/6/7/8 and Water Tanks hazard scenario event
and lose produced gas from Horizontal Separator V- TK-4001/4. occurs.
1120. Potential to decrease and lose blanket gas for |5 pajly checks of equipment and operating 16. Evaluate adding a visual alarm at the truck Summit Engineering Produced oil backflow is not
El)(l)loz?zkp-l;fzj(t)igllt/ cz)/g’:s; 7té SVir;ilma;er: de%r:kai-l;li(r_lgress conditions by Operator loadout area to alert the truck driver(s) to a credible since LCV-0101 is
: ; ; loss of blanket gas for the Oil Tanks TK- closed.
into Ol Tank TK-5001/2/3/6/7/8 and Water Tank TK- |3 High Pressure Alarm on Pressure Indicator PI- 5001/2/3/6/7/8 gto enable them (o cease
4001/4 during truck loadout. Potential to create 0102 on gas outlet of Horizontal Separator V- loadout operations to prevent creating a
explosive mixture in Oil Tank TK-5001/2/3/6/7/8. 1120 vacuum in and collapsing the tanks.
Potential fire/explosion. Potential to release produced |4. High-High Pressure Alarm on Pressure
oil and produced gas (blanket gas). Potential Indicator PI-0102 on gas outlet of Horizontal
fire/explosion. Potential personnel injury. Potential Separator V-1120
environmental impact. (downstream) 5. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD
6. Ability to manually activate an Emergency
Shutdown (ESD)
7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
8. Other well(s) provides supplemental blanket
gas (assuming ESD has not shut down all
production trains)
9. Emergency Response Plan (ERP)
1.3. Stream PG4
1.4. 2" manual valve from gas outlet of 1.4.1. Potential to decrease and lose produced gas from 1. Operating procedures address proper manual M PHA team deemed existing

Horizontal Separator V-1120 closed in error|
or 2" Pressure Control Valve PCV-0101
malfunctions closed or set in error or either
2" manual isolation valve around PCV-
0101 closed in error

Horizontal Separator V-1120. Potential to increase
pressure in and overpressure and rupture Horizontal
Separator V-1120. Potential to release produced fluids
into atmosphere and onto ground. Potential
fire/lexplosion. Potential personnel injury. Potential
environmental impact. (upstream)

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

Produced oil backflow is not
credible since LCV-0101 is
closed.

Project No. 5327
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Safety Valve PSV-0101 on Horizontal

Separator V-1120 set at 125 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

10. Manual isolation valve upstream of PSV is car

sealed open (CSO)

11. Emergency Response Plan (ERP)

1.4.2.

Potential to decrease and lose flow of produced gas to
C-2510 Suction Scrubber V-3510. Potential to
decrease flow of produced gas to LP Gas Compressor
C-2510. Potential to starve compressor. Potential to
damage compressor with no external release. No
hazardous consequences. Operability issue only.
(downstream)

1.

Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

14.3.

Potential to decrease and lose produced gas from
Horizontal Separator V-1120. Potential to decrease
and lose produced gas to Sales. No hazardous
consequences. Operability issue only. (downstream)

1.

Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

1.5. Stream PG6 & PG7

1.6. 4" manual valve on gas outlet of Vapor
Recovery Tower V-2000 closed in error

1.6.1.

Potential to decrease and lose flow of produced gas
from Vapor Recovery Tower V-2000. Potential to send
produced gas into Oil Tank TK-5001/2/3/6/7/8.
Potential to increase flow of produced gas from Oil
Tank TK-5001/2/3/6/7/8 to Emission Control Device
BR-9010/20. No hazardous consequence. Operability
issue only. (upstream)
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
1.6.2. Potential to decrease and lose flow of produced gas
from Vapor Recovery Tower V-2000. Potential to
decrease and lose flow of produced to VRU Gas
Compressor C-3510. Potential to starve compressor.
Potential to damage compressor, but with no external
release of gas. Potential to decrease flow of produced
gas to Sales Gas. No hazardous consequences.
Operability issue only. (downstream)
1.7. VRU Gas Compressor C-3510 not running (1.7.1. Potential to decrease and lose flow of produced gas |1. Preventive maintenance program for
for any reason from Vapor Recovery Tower V-2000. Potential to send | compressors and pumps
(reverse flow) produced gas from Sales Gas Header |5 3 chack valve downstream of VRU Gas
through VRU Gas Compressor C-3510. Potential to Compressor C-3510 is designed to prevent
damage compressor, but with no external release of backflow from Sales Gas Header
gas. No hazardous consequences. Operability issue
only. (upstream)
1.7.2. Potential to decrease and lose flow of produced gas |1. Preventive maintenance program for
from Vapor Recovery Tower V-2000. Potential to send | compressors and pumps
produced gas into Oil Tank TK-5001/2/3/6/7/8. 2. Pressure Control Valve PCV-2301 on flare gas
Potential to increase flow of produced gas from Oil line to Emission Control Device BR-9010/20
Tank TK-5001/2/3/6/7/8 to Emission Control Device relieves some of the pressure
BR-9010/20. No hazardous consequence. Operability ) -
issue only. (upstream) 3. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.7.3. Potential to decrease and lose flow of produced gas |1. Preventive maintenance program for
from Vapor Recovery Tower V-2000. Potential to compressors and pumps
decrease and lose flow of produced to VRU Gas 2. Pressure Control Valve PCV-2301 on flare gas
Compressor C-3510. Potential to decrease flow of line to Emission Control Device BR-9010/20
produced gas to Sales Gas. No hazardous relieves some of the pressure
consequences. Operability issue only. (downstream) 3 -
3. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.8. Stream PG5
1.9. Any one of three 3" manual valves on 1.9.1. Potential to decrease and lose flow of produced gas
outlet of LP Gas Compressor C-2510 from LP Gas Compressor C-2510. Potential to
closed in error deadhead compressor. Potential to damage
compressor, but with no external release of gas. No
hazardous consequences. Operability issue only.
(upstream)
1.9.2. Potential to decrease and lose flow of produced gas
from LP Gas Compressor C-2510. Potential to
decrease flow of produced gas to Sales Gas. No
hazardous consequences. Operability issue only.
(downstream)
1.10. Stream PG1
1.11. Either 3" manual valve from gas outlet of |1.11.1. Potential to decrease flow of produced gas to Sales |1. Operating procedures address proper manual M PHA team deemed existing

2-Phase Separator V-001 closed in error
or 6" manual valve on Sales Gas Header
closed in error

Gas Header. Potential to increase pressure in and
overpressure and rupture 2-Phase Separator V-001
and Fuel Gas System. Potential to release produced
fluids into atmosphere and onto ground. Potential
fire/explosion. Potential personnel injury. Potential
environmental impact. (upstream)

valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

. High Pressure Alarm on Pressure Indicator PI-

0103 on gas outlet of 2-Phase Separator V-
001

. High-High Pressure Alarm on Pressure

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Overpressure of Horizontal
Separator V-1120 is not
credible since liquid dump
valve is closed.

Produced oil backflow is not
credible since LCV-0101 is

closed.
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GMT Exploration Company LLC

Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

5. High-High Pressure Indicator Transmitter PIT-
0103 on gas outlet of 2-Phase Separator V-001
activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

9. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

10. Manual isolation valve upstream of PSV is car
sealed open (CSO)

11. Emergency Response Plan (ERP)

1.11.2. Potential to decrease flow of produced gas to Sales
Gas Header. Potential to increase pressure in and
overpressure and rupture Fuel Gas Scrubber V-201,
Fuel Gas Scrubber V-3011, Sales Gas Scrubber V-
3450 and Fuel Gas Header (including piping to LP
Gas Compressor C-2510, Pilot Fuel Pots for
Emission Control Device BR-9010/9020). Potential to
release fuel gas into atmosphere and onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

1. Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating
conditions by Operator

3. High Pressure Alarm on Pressure Indicator PI-
0103 on gas outlet of 2-Phase Separator V-
001

4. High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

5. High-High Pressure Indicator Transmitter PIT-
0103 on gas outlet of 2-Phase Separator V-001
activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Pressure Control Valve PCV-0104 upstream of
Fuel Gas Scrubber V-201 closes to protect Fuel
Gas Scrubber V-201

9. Pressure Control Valve PCV-3011 upstream of
Fuel Gas Scrubber V-3011 closes to protect
Fuel Gas Scrubber V-3011

10. Pressure Safety Valve PSV-0103 on Fuel Gas
Scrubber V-201 set at ??? psig relieves to
atmosphere at a safe location (outside of
building)

11. Pressure Safety Valve PSV-3011 on Fuel Gas
Scrubber V-3011 set at ??? psig relieves to
atmosphere at a safe location (above top of
vessel)

12. Pressure Safety Valve PSV-3450 on Sales
Gas Scrubber V-3450 set at ??? psig relieves
to atmosphere at a safe location (above top of
vessel)

13. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

12. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
0103 on the Fuel Gas Scrubber V-201.

Summit Engineering

13. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3011 on the Fuel Gas Scrubber V-3011.

Summit Engineering

14. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3450 on the Sales Gas Scrubber V-3450.

Summit Engineering

Trucks could be in the area
of the event when this
hazard scenario event
occurs.
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
14. Manual isolation valve upstream of PSV is car
sealed open (CSO)
15. Emergency Response Plan (ERP)
1.11.3. Potential to send (reverse flow) produced gas from |1. Refer to safeguards in above hazard scenario M PHA team deemed existing
other sources from C-2510 Suction Header and with same cause for No/Less Flow deviation in safeguards were adequate
Blanket Gas Header to increase release amount and | this node, plus: (sufficient and effective) for
escalate fire/explosion. Potential personnel injury. this hazard scenario
Potential environmental impact. Refer to above 2. 2" check valve on produced gas outlet of Trucks could be in the area
hazard scenario with same cause for No/Less Horizontal Separator V-1120 downstream of of the event when this
Flow deviation in this node (downstream) Pressure Control Valve PCV-0101 is designed hazard scenario event
to prevent backflow from C-2510 Suction OoCCurs.
Header to leak point
3. 2" check valve on produced gas outlet of
Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header
to leak point
4. 6" check valve at Produced Gas Meter Skid is
designed to prevent backflow from Sales Gas
Header to leak point
1.11.4. Potential to decrease and lose flow of produced gas
to Sales Gas Header. Potential to decrease and lose
production of Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

1.12. 6" manual valve from Sales Gas Header |1.12.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M PHA team deemed existing
to inlet of Sales Gas Scrubber V-3450 to Sales Gas Scrubber V-3450. Potential to decrease| valve alignment safeguards were adequate
closed in error flow of produced gas to Sales Gas Header. Potential (sufficient and effective) for

to increase pressure in and overpressure and rupture this hazard scenario
2-Phase Separator V-001 and Fuel Gas System. 2. Daily checks of equipment and operating Overpressure of HS is not
Potential to release produced fluids into atmosphere | 4 itions by Operator credible since dump valve is
and onto ground. Potential fire/explosion. Potential closed.
personnel injury. Potential environmental impact. ; ; ; ;
(upstream) 3. High Pressure Alarm on Pressure Indicator PI- Produced oil backflow is not
0103 on gas outlet of 2-Phase Separator V- credible since LCV-0101 is
001 closed.
4. High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001
5. High-High Pressure Indicator Transmitter PIT-
0103 on gas outlet of 2-Phase Separator V-001
activates an ESD
6. Ability to manually activate an Emergency
Shutdown (ESD)
7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
8. Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)
9. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
10. Manual isolation valve upstream of PSV is car
sealed open (CSO)
11. Emergency Response Plan (ERP)
1.12.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M 12. Verify and document the sizing basis and Summit Engineering Trucks could be in the area

to Sales Gas Scrubber V-3450. Potential to decrease
flow of produced gas to Sales Gas Header. Potential
to increase pressure in and overpressure and rupture
Fuel Gas Scrubber V-201, Fuel Gas Scrubber V-

valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

set point for Pressure Safety Valve PSV-
0103 on the Fuel Gas Scrubber V-201.

of the event when this
hazard scenario event

13. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-

Summit Engineering

OCCurs.
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GMT Exploration Company LLC

Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

3011, Sales Gas Scrubber V-3450 and Fuel Gas
Header (including piping to LP Gas Compressor C-
2510, Pilot Fuel Pots for Emission Control Device
BR-9010/9020). Potential to release fuel gas into
atmosphere and onto ground. Potential
fire/explosion. Potential personnel injury. Potential
environmental impact. (upstream)

3. High Pressure Alarm on Pressure Indicator PI-

0103 on gas outlet of 2-Phase Separator V-
001

4.

High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

. High-High Pressure Indicator Transmitter PIT-

0103 on gas outlet of 2-Phase Separator V-001
activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Control Valve PCV-0104 upstream of

Fuel Gas Scrubber V-201 closes to protect Fuel
Gas Scrubber V-201

. Pressure Control Valve PCV-3011 upstream of

Fuel Gas Scrubber V-3011 closes to protect
Fuel Gas Scrubber V-3011

10

. Pressure Safety Valve PSV-0103 on Fuel Gas
Scrubber V-201 set at ??? psig relieves to
atmosphere at a safe location (outside of
building)

11.

Pressure Safety Valve PSV-3011 on Fuel Gas
Scrubber V-3011 set at ??? psig relieves to
atmosphere at a safe location (above top of
vessel)

12.

Pressure Safety Valve PSV-3450 on Sales
Gas Scrubber V-3450 set at ??7? psig relieves
to atmosphere at a safe location (above top of
vessel)

13.

Periodic inspection and testing of PSVs,
PRVs, and PVRVs

14.

Manual isolation valve upstream of PSV is car
sealed open (CSO)

15

. Emergency Response Plan (ERP)

3011 on the Fuel Gas Scrubber V-3011.

14. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3450 on the Sales Gas Scrubber V-3450.

Summit Engineering

1.12.3.

Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to send
(reverse flow) produced gas from other sources from
C-2510 Suction Header and Blanket Gas Header to
increase release amount and escalate fire/explosion.
Potential personnel injury. Potential environmental
impact. Refer to above hazard scenario with same
cause for No/Less Flow deviation in this node
(downstream)

1.

Refer to safeguards in above hazard scenario
with same cause for No/Less Flow deviation in
this node, plus:

. 2" check valve on produced gas outlet of

Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0101 is designed
to prevent backflow from C-2510 Suction
Header to leak point

. 2" check valve on produced gas outlet of

Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header
to leak point

. 6" check valve at Produced Gas Meter Skid is

designed to prevent backflow from Sales Gas
Header to leak point

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

1.12.4.

Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
and lose flow of produced gas to Sales Gas Header.
Potential to decrease and lose production of Sales
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
Gas. No hazardous consequences. Operability issue
only. (downstream)

1.12.5. Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
and lose flow of produced gas from LP Gas
Compressor C-2510. Potential to deadhead
compressor. Potential to damage compressor, but
with no external release of gas. No hazardous
consequences. Operability issue only. (upstream)

1.12.6. Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
and lose flow of produced gas from LP Gas
Compressor C-2510. Potential to decrease flow of
produced gas to Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

1.12.7. Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
and lose flow of produced gas to Sales Gas Scrubber
V-3450. Potential to decrease production of Sales
Gas. No hazardous consequence. Operability issue
only. (downstream)

1.12.8. Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
and lose flow of produced gas to Sales Gas Scrubber
V-3450. Potential to decrease supply of fuel gas to
Fuel Gas Header. Refer to scenarios for No/Less
Flow deviation in Node 4 Fuel Gas. (downstream)

1.13. Either 6" manual valve from gas outlet of |1.13.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M PHA team deemed existing
Sales Gas Scrubber V-3450 closed in from Sales Gas Scrubber V-3450 to Sales Gas Meter| valve alignment safeguards were adequate
error or 6" common manual valve in Sales M-101/102. Potential to decrease and lose flow of (sufficient and effective) for
Gas Meter Header closed in error or 3" produced gas to Sales Gas Scrubber V-3450. this hazard scenario
Pr_ess_ure Control Valve PCV-101/102 Potential to decreas_e ﬂow of produced gas to Sales |, Daily checks of equipment and operating Overpressure of HS is not
(plpellne pressure protection valve) to Gas Header. Potential to increase pressure in and conditions by Operator credible since dump valve is
either Sales Gas Meter M-101/102 overpressure and rupture 2-Phase Separator V-001 closed.
malfunctions closed or closes (as and Fuel Gas System. Potential to release produced - - - -
designed) upon high pipeline pressure or fluids into atmosphere and onto ground. Potential  |3- High Pressure Alarm on Pressure Indicator PI- Produced oil backflow is not
either 3" manual isolation valve around or fire/explosion. Potential personnel injury. Potential 0103 on gas outlet of 2-Phase Separator V- credible since LCV-0101 is
Pressure Control Valve PCV-101/102 environmental impact. (upstream) 001 closed.
closed in error 4. High-High Pressure Alarm on Pressure

Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

5. High-High Pressure Indicator Transmitter PIT-
0103 on gas outlet of 2-Phase Separator V-001
activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Pressure Safety Valve PSV-0102 on 2-Phase
Separator V-001 set at 740 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

9. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

10. Manual isolation valve upstream of PSV is car

sealed open (CSO)

11. Emergency Response Plan (ERP)

1.13.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M 12. Verify and document the sizing basis and Summit Engineering Trucks could be in the area

from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of

valve alignment

set point for Pressure Safety Valve PSV-
0103 on the Fuel Gas Scrubber V-201.

of the event when this
hazard scenario event
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GMT Exploration Company LLC

Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

produced gas to Sales Gas Scrubber V-3450.
Potential to decrease flow of produced gas to Sales
Gas Header. Potential to increase pressure in and
overpressure and rupture Fuel Gas Scrubber V-201,
Fuel Gas Scrubber V-3011, Sales Gas Scrubber V-
3450 and Fuel Gas Header (including piping to LP
Gas Compressor C-2510, Pilot Fuel Pots for
Emission Control Device BR-9010/9020). Potential to
release fuel gas into atmosphere and onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

2. Daily checks of equipment and operating

conditions by Operator

3. High Pressure Alarm on Pressure Indicator PI-

0103 on gas outlet of 2-Phase Separator V-
001

4.

High-High Pressure Alarm on Pressure
Indicator P1-0103 on gas outlet of 2-Phase
Separator V-001

. High-High Pressure Indicator Transmitter PIT-

0103 on gas outlet of 2-Phase Separator V-001
activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Control Valve PCV-0104 upstream of

Fuel Gas Scrubber V-201 closes to protect Fuel
Gas Scrubber V-201

. Pressure Control Valve PCV-3011 upstream of

Fuel Gas Scrubber V-3011 closes to protect
Fuel Gas Scrubber V-3011

10

. Pressure Safety Valve PSV-0103 on Fuel Gas
Scrubber V-201 set at ??? psig relieves to
atmosphere at a safe location (outside of
building)

11.

Pressure Safety Valve PSV-3011 on Fuel Gas
Scrubber V-3011 set at ??? psig relieves to
atmosphere at a safe location (above top of
vessel)

12.

Pressure Safety Valve PSV-3450 on Sales
Gas Scrubber V-3450 set at ??? psig relieves
to atmosphere at a safe location (above top of
vessel)

13.

Periodic inspection and testing of PSVs,
PRVs, and PVRVs

14.

Manual isolation valve upstream of PSV is car
sealed open (CSO)

15

. Emergency Response Plan (ERP)

13. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3011 on the Fuel Gas Scrubber V-3011.

Summit Engineering

14. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3450 on the Sales Gas Scrubber V-3450.

Summit Engineering

OCCurs.

1.13.3.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to send (reverse flow) produced gas from
other sources from C-2510 Suction Header and
Blanket Gas Header to increase release amount and
escalate fire/explosion. Potential personnel injury.
Potential environmental impact. Refer to above
hazard scenario with same cause for No/Less
Flow deviation in this node (downstream)

1.

Refer to safeguards in above hazard scenario
with same cause for No/Less Flow deviation in
this node, plus:

. 2" check valve on produced gas outlet of

Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0101 is designed
to prevent backflow from C-2510 Suction
Header to leak point

. 2" check valve on produced gas outlet of

Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header
to leak point

. 6" check valve at Produced Gas Meter Skid is

designed to prevent backflow from Sales Gas
Header to leak point

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

1.13.4.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to decrease and lose flow of produced gas
to Sales Gas Header. Potential to decrease and lose
production of Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

1.13.5.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to decrease and lose flow of produced gas
from LP Gas Compressor C-2510. Potential to
deadhead compressor. Potential to damage
compressor, but with no external release of gas. No
hazardous consequences. Operability issue only.
(upstream)

1.13.6.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to decrease and lose flow of produced gas
from LP Gas Compressor C-2510. Potential to
decrease flow of produced gas to Sales Gas. No
hazardous consequences. Operability issue only.
(downstream)

1.13.7.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
production of Sales Gas. No hazardous
consequence. Operability issue only. (downstream)

1.13.8.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas Meter
M-101/102. Potential to decrease and lose flow of
produced gas to Sales Gas Scrubber V-3450.
Potential to decrease and lose flow of produced gas
to Sales Gas Scrubber V-3450. Potential to decrease
supply of fuel gas to Fuel Gas Header. Refer to
scenarios for No/Less Flow deviation in Node 4
Fuel Gas. (downstream)

1.13.9.

Potential to decrease and lose flow of produced gas
from Sales Gas Scrubber V-3450 to Sales Gas.
Potential to increase pressure in and overpressure
and rupture Sales Gas Scrubber V-3450. Potential to
release produced gas and produced water
(condensate) into atmosphere and onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

1.

Refer to safeguards in previous hazard
scenario for produced gas from 2-Phase
Separator V-001 for No/Less Flow deviation in
this node, plus:

2. Operating procedures address proper manual

valve alignment

3. Daily checks of equipment and operating

conditions by Operator

. Pressure Safety Valve PSV-3450 on Sales Gas

Scrubber V-3450 set at ??? psig relieves to
atmosphere at a safe location (above top of
vessel)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Manual isolation valve upstream of PSV is car

sealed open (CSO)

. Emergency Response Plan (ERP)

1.13.10. Potential to decrease and lose flow of produced gas

from Sales Gas Scrubber V-3450 to Sales Gas.

14. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
3450 on the Sales Gas Scrubber V-3450.

Summit Engineering

Note: VRU Gas Compressor
C-3510 and associated
equipment and
instrumentation has not yet
been designed.
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
Potential to decrease and lose production of Sales
Gas. No hazardous consequences. Operability
issue only. (downstream)
1.14. Stream PG7
1.15. 3" manual valve on outlet of VRU Gas 1.15.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
Compressor C-3510 closed in error from VRU Gas Compressor C-3510. Potential to valve alignment
decrease and lose flow of produced gas from Vapor |5 Daily checks of equipment and operating
Recovery Tower V-2000. Potential to send entrained | -,ngitions by Operator
produced gas into Oil Tank TK-5001/2/3/6/7/8.
Potential to increase flow of produced gas from Oil (3 Pressure Control Valve PCV-2301 on flare gas
Tank TK-5001/2/3/6/7/8 to Emission Control Device line to Emission Control Device BR-9010/20
BR-9010/20. No hazardous consequence. Operability_relieves some of the pressure
issue only. (upstream) 4. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.15.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from VRU Gas Compressor C-3510. Potential to valve alignment
deadhead compressor. Potential to damage 2. Daily checks of equipment and operating
compressor with no external release. No hazardous conditions by Operator
consequences. Operability issue only. (downstream)

3. Pressure Control Valve PCV-2301 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

4. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

1.16. Stream PG7 & PG4
1.17. 4" manual valve on inlet of C-2510 1.17.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
Suction Scrubber V-3510 closed in error to C-2510 Suction Scrubber V-3510. Potential to valve alignment

decrease and lose flow of produced gas from VRU |5 Daily checks of equipment and operating

Gas Compressor C-3510. Potential to decrease and conditions by Operator

lose flow of produced gas from Vapor Recovery ; ;

Tower V-2000. Potential to send entrained produced |[3- Manual valve on inlet of C-2510 Suction

gas into Oil Tank TK-5001/2/3/6/7/8. Potential to Scrubber V-3510 is car sealed open (CSO)

increase flow of produced gas from Oil Tank TK- 4. Pressure Control Valve PCV-2301 on flare gas

5001/2/3/6/7/8 to Emission Control Device BR- line to Emission Control Device BR-9010/20

9010/20. No hazardous consequence. Operability relieves some of the pressure

issue only. (upstream) 5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

1.17.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual

to C-2510 Suction Scrubber V-3510. Potential to valve alignment

decrease and lose flow of produced gas from VRU |5 Daily checks of equipment and operating

Gas Compressor C—_3510. Potential to deadhead_ conditions by Operator

compressor. Potential to damage compressor with no ; ;

external release. No hazardous consequences. - Manual valve on inlet of C-2510 Suction

Operability issue only. (downstream) Scrubber V-3510 is car sealed open (CSO)

4. Pressure Control Valve PCV-2301 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

1.17.3. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M PHA team deemed existing

to C-2510 Suction Scrubber V-3510. Potential to
decrease and lose produced gas from Horizontal

Separator V-1120. Potential to increase pressure in

valve alignment

safeguards were adequate
(sufficient and effective) for

this hazard scenario
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Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

and overpressure and rupture Horizontal Separator
V-1120. Potential to release produced fluids into
atmosphere and onto ground. Potential
fire/lexplosion. Potential personnel injury. Potential
environmental impact. (downstream)

2.

Daily checks of equipment and operating
conditions by Operator

. Manual valve on inlet of C-2510 Suction

Scrubber V-3510 is car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Safety Valve PSV-0101 on Horizontal

Separator V-1120 set at 125 psig relieves to
atmosphere at a safe location (10-15 feet
above grade)

10. Periodic inspection and testing of PSVs,

PRVs, and PVRVs

11. Manual isolation valve upstream of PSV is car

sealed open (CSO)

12. Emergency Response Plan (ERP)

Trucks could be in the area
of the event when this
hazard scenario event

OocCcurs.

Produced oil backflow is not
credible since LCV-0101 is

closed.

1.17.4.

Potential to decrease and lose flow of produced gas
to C-2510 Suction Scrubber V-3510. Potential to
decrease flow of produced gas to LP Gas
Compressor C-2510. Potential to starve compressor.
Potential to damage compressor with no external
release. No hazardous consequences. Operability
issue only. (downstream)

1.

Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. Manual valve on inlet of C-2510 Suction

Scrubber V-3510 is car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

1.17.5.

Potential to decrease and lose produced gas from
Horizontal Separator V-1120. Potential to decrease
and lose produced gas to Sales. No hazardous
consequences. Operability issue only. (downstream)

1

. Operating procedures address proper manual

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. Manual valve on inlet of C-2510 Suction

Scrubber V-3510 is car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120
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Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
5. High-High Pressure Alarm on Pressure
Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120
6. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD
7. Ability to manually activate an Emergency
Shutdown (ESD)
8. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
1.18. 4" manual valve on outlet of C-2510 1.18.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual Pressure Safety Valve PSV-
Suction Scrubber V-3510 closed in error from C-2510 Suction Scrubber V-3510. Potential to valve alignment 3510 on C-2510 Suction
or 2" Pre_ssure Control Val\(e PCV-2200 increase pressure but insufficient to overpressure C- |5 Daily checks of equipment and operating S_crubber V-3510 is sized for
malfunctions closed or set in error or 3" 2510 Suction Scrubber V-3510. No hazardous conditions by Operator fire case, not blocked flow.
manual valve downstream of PCV-2200 consequences. Operability issue only. (upstream)
closed in error 3. Pressure Control Valve PCV-2202 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure
4. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.18.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from C-2510 Suction Scrubber V-3510. Potential to valve alignment
decrease and lose flow of produc_ed gas from VRU |5 Daily checks of equipment and operating
Gas Compressor C-3510. Potential to decrease and conditions by Operator
lose flow of produced gas from Vapor Recovery ;
Tower V-2000. Potential to send entrained produced [3- Manual valve on outlet of C-2510 Suction
gas into Oil Tank TK-5001/2/3/6/7/8. Potential to Scrubber V-3510 is car sealed open (CSO)
increase flow of produced gas from Oil Tank TK- 4. Pressure Control Valve PCV-2202 on flare gas
5001/2/3/6/7/8 to Emission Control Device BR- line to Emission Control Device BR-9010/20
9010/20. No hazardous consequence. Operability relieves some of the pressure
issue only. (upstream) 5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.18.3. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from C-2510 Suction Scrubber V-3510. Potential to valve alignment
decrease and lose flow of produc_ed gas from VRU |5 Daily checks of equipment and operating
Gas Compressor C-_3510. Potential to deadhead_ conditions by Operator
compressor. Potential to damage compressor with no ;
external release. No hazardous consequences. 3. Manual valve on outlet of C-2510 Suction
Operability issue only. (downstream) Scrubber V-3510 is car sealed open (CSO)
4. Pressure Control Valve PCV-2202 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure
5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)
1.18.4. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual M PHA team deemed existing

from C-2510 Suction Scrubber V-3510. Potential to
decrease and lose produced gas from Horizontal
Separator V-1120. Potential to increase pressure in
and overpressure and rupture Horizontal Separator
V-1120. Potential to release produced fluids into
atmosphere and onto ground. Potential
fire/explosion. Potential personnel injury. Potential
environmental impact. (downstream)

valve alignment

. Daily checks of equipment and operating

conditions by Operator

. Manual valve on outlet of C-2510 Suction

Scrubber V-3510 is car sealed open (CSO)

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

OCCurs.

Produced oil backflow is not
credible since LCV-0101 is
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Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

. Pressure Control Valve PCV-2202 on flare gas

line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

10

. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

11.

Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

12.

Periodic inspection and testing of PSVs,
PRVs, and PVRVs

13.

Manual isolation valve upstream of PSV is car
sealed open (CSO)

14

. Emergency Response Plan (ERP)

closed.

1.18.5. Potential to decrease and lose flow of produced gas
from C-2510 Suction Scrubber V-3510. Potential to

decrease flow of produced gas to LP Gas

Compressor C-2510. Potential to starve compressor.

Potential to damage compressor with no external

release. No hazardous consequences. Operability

issue only. (downstream)

1

. Operating procedures address proper manual

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

3. Manual valve on outlet of C-2510 Suction

Scrubber V-3510 is car sealed open (CSO)

. Pressure Control Valve PCV-2202 on flare gas

line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

10

. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

1.18.6. Potential to decrease and lose flow of produced gas

1.

Operating procedures address proper manual
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Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
from C-2510 Suction Scrubber V-3510. Potential to valve alignment
decrease and lose produc_ed gas from Horizontal 2. Daily checks of equipment and operating
Separator V-1120. Potential to decrease and lose i
conditions by Operator
produced gas to Sales. No hazardous ;
consequences. Operability issue only. (downstream) [3- Manual valve on outlet of C-2510 Suction
Scrubber V-3510 is car sealed open (CSO)

4. Pressure Control Valve PCV-2202 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

6. High Pressure Alarm on Pressure Indicator PI-
0102 on gas outlet of Horizontal Separator V-
1120

7. High-High Pressure Alarm on Pressure
Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

8. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

9. Ability to manually activate an Emergency
Shutdown (ESD)

10. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead
1.19. LP Gas Compressor C-2510 not running |1.19.1. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
for any reason (e.g. loss of fuel gas) from C-2510 Suction Scrubber V-3510. Potential to valve alignment
decrease and lose flow of produc_ed gas from VRU |5 Daily checks of equipment and operating
Gas Compressor C-3510. Potential to decrease and conditions by Operator
lose flow of produced gas from Vapor Recovery ; ;
Tower V-2000. Potential to send entrained produced [3- Preventive maintenance program for
gas into Oil Tank TK-5001/2/3/6/7/8. Potential to compressors and pumps
increase flow of produced gas from Oil Tank TK- 4. Pressure Control Valve PCV-2301 on flare gas
5001/2/3/6/7/8 to Emission Control Device BR- line to Emission Control Device BR-9010/20
9010/20. No hazardous consequence. Operability relieves some of the pressure
issue only. (upstream) 5. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

6. Pressure Control Valve PCV-2202 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

7. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

1.19.2. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from C-2510 Suction Scrubber V-3510. Potential to valve alignment
decrease and lose flow of produc_ed gas from VRU |5 Daily checks of equipment and operating
Gas Compressor C—_3510. Potential to deadhead_ conditions by Operator
compressor. Potential to damage compressor with no
external release. No hazardous consequences. 3. Pressure Control Valve PCV-2301 on flare gas
Operability issue only. (downstream) Ilnt_a to Emission Control Device BR-9010/20

relieves some of the pressure

4. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

5. Pressure Control Valve PCV-2202 on flare gas
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

1.19.3. Potential to decrease and lose flow of produced gas

from C-2510 Suction Scrubber V-3510. Potential to
decrease and lose produced gas from Horizontal
Separator V-1120. Potential to increase pressure in
and overpressure and rupture Horizontal Separator
V-1120. Potential to release produced fluids into
atmosphere and onto ground. Potential
fire/explosion. Potential personnel injury. Potential
environmental impact. (downstream)

1.

Operating procedures address proper manual
valve alignment

. Daily checks of equipment and operating

conditions by Operator

. Pressure Control Valve PCV-2202 on flare gas

line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

10

. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

11.

Periodic inspection and testing of PSVs,
PRVs, and PVRVs

12.

Manual isolation valve upstream of PSV is car
sealed open (CSO)

13

. Emergency Response Plan (ERP)

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

Produced oil backflow is not
credible since LCV-0101 is
closed.

1.19.4. Potential to decrease and lose flow of produced gas

from C-2510 Suction Scrubber V-3510. Potential to
decrease and lose produced gas from Horizontal
Separator V-1120. Potential to decrease and lose
produced gas to Sales. No hazardous
consequences. Operability issue only. (downstream)

1.

Operating procedures address proper manual
valve alignment

. Daily checks of equipment and operating

conditions by Operator

3.

Pressure Control Valve PCV-2202 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

. High Pressure Alarm on Pressure Indicator PI-

0102 on gas outlet of Horizontal Separator V-
1120

. High-High Pressure Alarm on Pressure
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

Indicator P1-0102 on gas outlet of Horizontal
Separator V-1120

. High-High Pressure on Pressure Indicator

Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

1.19.5. Potential to decrease and lose flow of produced gas

from C-2510 Suction Scrubber V-3510. Potential to
increase pressure but insufficient to overpressure C-
2510 Suction Scrubber V-3510. No hazardous
consequences. Operability issue only. (upstream)

1.

Operating procedures address proper manual
valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

3. Pressure Control Valve PCV-2202 on flare gas

line to Emission Control Device BR-9010/20
relieves some of the pressure

. Manual isolation valves upstream and

downstream of Pressure Control Valve PCV-
2202 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open (CSO)

Pressure Safety Valve PSV-
3510 on C-2510 Suction
Scrubber V-3510 is sized for
fire case, not blocked flow.

2. Higher Flow

2.1. 2" Pressure Control Valve PCV-0101
downstream of Horizontal Separator V-
1120 malfunctions open or set in error

2.1.1.

Potential to increase flow of produced gas and
increase pressure in LP Gas Compressor C-2510.
Potential to increase suction pressure to compressor.
No hazardous consequences. Operability issue only.
(downstream)

2.1.2.

Potential to increase flow of produced gas and
decrease pressure in LP Gas Compressor C-2510.
Potential to decrease flow of produced gas to Blanket
Gas Header. Potential to decrease and lose blanket
gas for Oil Tank TK-5001/2/3/6/7/8 and Water Tank
TK-4001/4. Potential to create vacuum in and collapse
Oil Tank TK-5001/2/3/6/7/8 and/or Water Tank TK-
4001/4 during truck loadout. Potential to release
produced oil and/or produced water. Potential fire.
Potential personnel injury. Potential environmental
impact. (upstream)

. Operating procedures address proper manual

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

. Other well(s) provides supplemental blanket

gas (assuming ESD has not shut down all
production trains)

. Pressure Vacuum Relief Valve PVRV-

5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at -4 0z/in2 designed to break vacuum and
prevent tank collapse

. Pressure Vacuum Relief Valve PVRV-4001/4

on Water Tank TK-4001/4 set at -4 0z/in2
designed to break vacuum and prevent tank
collapse

. Secondary and tertiary containment for Oil

Tank TK-5001/2/3/6/7/8

. Secondary and tertiary containment for Water

Tank TK-4001/4

8. Emergency Response Plan (ERP)

. Provide a supplemental source of blanket

gas from the Fuel Gas System for the Oil
Tanks TK-5001/2/3/6/7/8 and Water Tanks
TK-4001/4.

Summit Engineering

. Evaluate adding a visual alarm at the truck

loadout area to alert the truck driver(s) to a
loss of blanket gas for the Oil Tanks TK-
5001/2/3/6/7/8, to enable them to cease
loadout operations to prevent creating a
vacuum in and collapsing the tanks.

Summit Engineering

2.1.3.

IF PVRV SAFEGUARDS WORK AS DESIGNED:
Potential to increase flow of produced gas and
decrease pressure in LP Gas Compressor C-2510.
Potential to decrease and lose produced gas from
Horizontal Separator V-1120. Potential to decrease
and lose blanket gas for Oil Tank TK-5001/2/3/6/7/8
and Water Tank TK-4001/4. Potential to create
vacuum and for air ingress into Oil Tank TK-
5001/2/3/6/7/8 and Water Tank TK-4001/4 during truck
loadout. Potential to create explosive mixture in Oil
Tank TK-5001/2/3/6/7/8. Potential fire/explosion.
Potential to release produced oil and produced gas

1.

Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating

conditions by Operator

3. Other well(s) provides supplemental blanket

gas (assuming ESD has not shut down all
production trains)

4.

Secondary and tertiary containment for Oil
Tank TK-5001/2/3/6/7/8

. Provide a supplemental source of blanket

gas from the Fuel Gas System for the Oil
Tanks TK-5001/2/3/6/7/8 and Water Tanks
TK-4001/4.

Summit Engineering

16.

Evaluate adding a visual alarm at the truck
loadout area to alert the truck driver(s) to a
loss of blanket gas for the Oil Tanks TK-
5001/2/3/6/7/8, to enable them to cease
loadout operations to prevent creating a
vacuum in and collapsing the tanks.

Summit Engineering

Trucks could be in the area
of the event when this
hazard scenario event

OCCurs.
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
(blanket gas). Potential fire/explosion. Potential 5. Secondary and tertiary containment for Water
personnel injury. Potential environmental impact. Tank TK-4001/4
(downstream)
6. Emergency Response Plan (ERP)
2.2. 2" Pressure Control Valve PCV-0102 2.2.1. Potential to increase flow of produced gas to Blanket |1. Operating procedures address proper manual
downstream of Horizontal Separator V- Gas Header. Potential to decrease and lose flow of valve alignment
1120 malfunctions open or set in error produced gas from C-2510 Suction Scrubber V-3510.
Potential to decrease flow of produced gas to LP Gas
Compressor C-2510. Potential to starve compressor.
Potential to damage compressor with no external
release. No hazardous consequences. Operability
issue only. (upstream)
2.2.2. Potential to increase flow of produced gas to Blanket |1. Operating procedures address proper manual M 17. Size the vapor lines from the Oil Tanks TK- Summit Engineering Trucks could be in the area

Gas Header. Potential to increase pressure in and
overpressure and rupture Oil Tank TK-5001/2/3/6/7/8.
Potential to release produced oil and produced gas
into atmosphere and onto ground. Potential
fire/explosion. Potential personnel injury. Potential
environmental impact. (downstream)

valve alignment

. Daily checks of equipment and operating

conditions by Operator

. Pressure Relief Valve PRV-5110 on Flare Gas

line on Oil Tank TK-5001/2/3/6/7/8 set at 14
0z/in2 relieves to atmosphere at a safe location
(above top of tank)

. Pressure Vacuum Relief Valve PVRV-

5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 0z/in2 designed to relieve into
atmosphere at a safe location (above top of
tank)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Secondary and tertiary containment for Oil

Tank TK-5001/2/3/6/7/8

. Emergency Response Plan (ERP)

5001/2/3/6/7/8 to the Emission Control
Device (ECDs) BR-9010/20

for the maximum blanket gas flow rate and
pressure, to prevent overpressuring and
rupturing tanks from a malfunctioning 2"
Pressure Control Valve PCV-0102
downstream of the Horizontal Separator V-
1120.

of the event when this
hazard scenario event

occurs.

2.3. 2" Pressure Control Valve PCV-2200
downstream of C-2510 Suction Scrubber
V-3510 malfunctions open or set in error

2.3.1.

Potential to increase flow and pressure to LP Gas
Compressor C-2510. Potential to decrease produced
gas to Sales. No hazardous consequences.
Operability issue only. (upstream)

2.3.2.

Potential to increase flow and pressure to LP Gas
Compressor C-2510. Potential to decrease efficiency
of compressor. No hazardous consequences.
Operability issue only. (downstream)

2.4. 3" Pressure Control Valve PCV-101/102
(pipeline pressure protection valve)
malfunctions open

2.4.1.

No credible consequences since these specialized
valves are intended to remain open and flow is lost
only when they close upon high pipeline pressure or
when the 3" manual isolation valves around Pressure
Control Valve PCV-101/102 are closed.

3. Reverse Flow

3.1. No new causes, refer to No/Less Flow
deviation in this node

3.2. Normal filling of Oil Tank TK-5001/2/3/6/7/8

3.2.1.

Potential to increase pressure in Oil Tank TK-
5001/2/3/6/7/8. Potential to send blanket gas back
through Blanket Gas Header instead of intended
destination of Emission Control Device BR-9010/20.
No hazardous consequences. Operability issue only.

. 2" check valve on inlet of Blanket Gas Header

for Qil Tanks

2. 2" check valve on produced gas outlet of

Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header

4. As Well As Flow

4.1. No credible causes identified by PHA Team

5. Misdirected Flow

5.1. 1" normally closed (NC) manual valve on
blowdown line on Vapor Recovery Tower
V-2000 open in error or leaks through

5.1.1.

Potential to send produced gas into produced water to
Water Tank TK-4001/4. Potential to decrease
produced gas to Sales. No hazardous consequences.
Operability issue only. (upstream)

5.1.2.

Potential to send produced gas into produced water to
Water Tank TK-4001/4. Potential to increase pressure
in and overpressure and rupture Water Tank TK-

1.

Operating procedures address proper manual
valve alignment

. Daily checks of equipment and operating
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

4001/4. Potential to release produced water with
residual condensate into atmosphere and onto ground.
No hazardous consequences. Operability issue only.
(downstream)

conditions by Operator

3. Pressure Relief Valve PRV-5110 on Flare Gas

line on Oil Tank TK-5001 set at 14 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Pressure Vacuum Relief Valve PVRV-4001/4

on Water Tank TK-4001/4 set at 16 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Secondary and tertiary containment for Water

Tank TK-4001/4

5.2. 6" normally closed (NC) manual valve on
bypass line around Sales Gas Scrubber V-
3450 open in error or leaks through

5.2.1.

Potential to bypass flow of produced gas around Sales
Gas Scrubber V-3450. Potential to decrease produced
water and condensate flow to Water Tank TK-4001/4.
No hazardous consequences. Operability issue only.
(upstream)

5.2.2.

Potential to bypass flow of produced gas around Sales
Gas Scrubber V-3450. Potential to send produced gas
with residual condensate and produced water to Sales
Gas. No hazardous consequences. Operability issue
only. (downstream)

5.3. 4" normally closed (NC) manual valve in
bypass line around C-2510 Suction
Scrubber V-3510 open in error or leaks
through

5.3.1.

Potential to bypass flow of produced gas around C-
2510 Suction Scrubber V-3510. Potential to decrease
produced water and condensate flow to Water Tank
TK-4001/4. No hazardous consequences. Operability
issue only. (upstream)

5.3.2.

Potential to bypass flow of produced gas around C-
2510 Suction Scrubber V-3510. Potential to send
produced gas with residual condensate and produced
water to Sales Gas. No hazardous consequences.
Operability issue only.

35. Verify with the vendor that the LP Gas
Compressor C-2510 is equipped with a

dedicated scrubber.

Summit Engineering

Damage to compressor is
not deemed credible.

5.4. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set in error or
leaks through

5.4.1.

Potential to release unignited gas to atmosphere at a
safe location (10-15 feet above grade). Potential to
decrease production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

5.4.2.

Potential to release unignited gas to atmosphere at a
safe location (10-15 feet above grade). No hazardous
consequences. Operability issue only. (downstream)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Daily checks of equipment and operating

conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

Release of lighter-than-air
flammable gas into the
atmosphere at an elevated
safe location is expected to
disperse and not produce a
fire since an ignition source
is not present.

5.5. Pressure Safety Valve PSV-0102 on 2-
Phase Separator V-001 set in error or leaks|
through

5.5.1.

Potential to release unignited gas to atmosphere at a
safe location (10-15 feet above grade). Potential to
decrease production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

5.5.2.

Potential to release unignited gas to atmosphere at a
safe location (10-15 feet above grade). No hazardous
consequences. Operability issue only. (downstream)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

2.

Daily checks of equipment and operating
conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

Release of lighter-than-air
flammable gas into the
atmosphere at an elevated
safe location is expected to
disperse and not produce a
fire since an ignition source
is not present.

5.6. Pressure Safety Valve PSV-2100 on Vapor

5.6.1.

Recovery Tower V-2000 set in error or

Potential to release unignited gas to atmosphere at a
safe location (~40 feet above grade). Potential to
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
leaks through decrease production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

5.6.2. Potential to release unignited gas to atmosphere at a |1. Periodic inspection and testing of PSVs, PRVs, Release of lighter-than-air
safe location (~40 feet above grade). No hazardous and PVRVs flammable gas into the
consequences. Operability issue only. (downstream) |5 Daily checks of equipment and operating atmosphe_re atan elevated

conditions by Operator sfafe location is expected to
; ; disperse and not produce a
3. Leak detection and repair (LDAR) program to fire since an ignition source
periodically monitor emissions is not present.
4. Air Quality Monitoring System to continuously
monitor emissions
5.7. Pressure Safety Valve PSV-3450 on Sales |5.7.1. Potential to release unignited gas to atmosphere at a
Gas Scrubber V-3450 set in error or leaks safe location (above top of vessel). Potential to
through decrease production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

5.7.2. Potential to release unignited gas to atmosphere at a |1. Periodic inspection and testing of PSVs, PRVs, Release of lighter-than-air
safe location (above top of vessel). No hazardous and PVRVs flammable gas into the
consequences. Operability issue only. (downstream) |5 Daily checks of equipment and operating atmosphe_re a_Lt an elevated

conditions by Operator s_afe location is expected to
; ; disperse and not produce a
3. Leak detection and repair (LDAR) program to fire since an ignition source
periodically monitor emissions is not present.
4. Air Quality Monitoring System to continuously
monitor emissions
5.8. Pressure Safety Valve PSV-3510 on C- 5.8.1. Potential to release unignited gas to atmosphere at a
2510 Suction Scrubber V-3510 set in error safe location (above top of vessel). Potential to
or leaks through decrease production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

5.8.2. Potential to release unignited gas to atmosphere at a |1. Periodic inspection and testing of PSVs, PRVs, Release of lighter-than-air
safe location (above top of vessel). No hazardous and PVRVs flammable gas into the
consequences. Operability issue only. (downstream) |5 Daily checks of equipment and operating atmosphe_re gt an elevated

conditions by Operator sgfe location is expected to
- - disperse and not produce a
3. Leak detection and repair (LDAR) program to fire since an ignition source
periodically monitor emissions is not present.
4. Air Quality Monitoring System to continuously
monitor emissions
6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team
7. Lower Pressure 7.1. No new causes, refer to No/Less and
Higher Flow deviations in this node
8. Higher Pressure 8.1. No new causes, refer to No/Less Flow
deviation in this node
9. No/Lower Level 9.1. No credible causes identified by PHA Team
10. Higher Level 10.1. No new causes, refer to Higher Flow
deviation in this node
11. Lower Temperature 11.1. No credible causes identified by PHA
Team
12. Higher Temperature 12.1. External fire nearby C-2510 Suction 12.1.1. Potential to increase temperature and exceed vessel |1. Fire prevention practices (e.g. policy for M PHA team deemed existing

Scrubber V-3510

design temperature and/or increase pressure and
overpressure and rupture C-2510 Suction Scrubber
V-3510. Potential to release produced gas
(condensate) and produced gas into atmosphere and
onto ground. Potential fire/explosion. Potential
personnel injury. Potential environmental impact.
(downstream)

smoking in designated areas only,
housekeeping to minimize combustibles around
vessels, hot work permits)

2.

Daily checks of equipment and operating
conditions by Operator

. Pressure Safety Valve PSV-3510 on C-2510

Suction Scrubber V-3510 set at 150 psig (fire
case) relieves to atmosphere at a safe location
(above top of vessel)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

Project No. 5327

JCL Risk Services LLC (Committed to Success)

29 of 71

Dec 31, 2019
Rev. 0 (Final)



GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets
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Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418

Deviation

Cause

Consequences

Safeguards

RR

Recommendations

Responsible Party

Comments

. Manual isolation valve upstream of PSV is car

sealed open (CSO)

. Emergency Response Plan (ERP)

13. Composition

13.1.

No new causes, refer to No/Less Flow
deviation in this node

14. Contamination

14.1.

No new causes, refer to Higher Flow
deviations in this node

15. Instrumentation

15.1.

No new causes, refer to No/Less and
Higher Flow deviations in this node

16. Sampling

16.1.

Sampling of produced gas at designated
sample point(s) in error or sampling
equipment (e.g. gas sampling cylinder)
malfunctions

16.1.1. Potential to release hot (~120 F) produced gas
during sampling. Potential fire. Potential thermal
exposure. Potential personnel injury. Potential
environmental impact.

. Planned use of fit-for-purpose gas sampling

cylinder

. Emergency Response Plan (ERP)

17. Leak/Rupture

17.1.

Flange / gasket / tubing / valve

17.1.1. Potential to leak hydrocarbons into atmosphere.
Potential fire/explosion. Potential thermal exposure
and personnel injury. Potential environmental impact.

1.

Gasket replacement program as part of
maintenance activity

2.

Daily checks of equipment and operating
conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

. Emergency Response Plan (ERP)

18. Corrosion

18.1.

No credible causes identified by PHA
Team

29. Develop a written safe work practice for
sampling produced gas from identified
sample points in the process system,
including addressing the hazards of
sampling (e.g. flash fire, thermal exposure),
references to relevant safety data sheets
(SDS), and requirements for personal
protective equipment (PPE), to provide
assurance for safely conducting production
activities.

GMT

The produced gas is not
expected to contain any
hydrogen sulfide (H2S).

19. Erosion

19.1.

No credible causes identified by PHA
Team

20. Loss of Utility

20.1.

No credible causes identified by PHA
Team

21. Service Failure

21.1.

No credible causes identified by PHA
Team

22. Startup

22.1.

No credible causes identified by PHA
Team

23. Shutdown

23.1.

No credible causes identified by PHA
Team

24. Maintenance

24.1.

4" manual valve on liquid outlet of Vapor
Recovery Tower V-2000 closed in error
AND 4" manual valve on gas outlet of
Vapor Recovery Tower V-2000 closed in
error (following maintenance of Vapor
Recovery Tower V-2000)

24.1.1. Potential to decrease lose flow of produced oil to Qil
Tank TK-5001/2/3/6/7/8 and produced gas to VRU
Gas Compressor C-3510. Potential to increase level
in and overfill Vapor Recovery Tower V-2000 and
increase pressure in and overpressure and rupture
Vapor Recovery Tower V-2000. Potential to release
produced oil, produced water (condensate) and
produced gas into atmosphere and onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

1.

Operating procedures address proper manual

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

3. High-High Level Alarm LAHH-2000 on Vapor

Recovery Tower V-2000

4.

Level Switch High-High LSHH-2000 on Vapor

Recovery Tower V-2000 activates an ESD

. Ability to manually activate an Emergency

Shutdown (ESD)

. Ability to close either of the master valves and

flow line valve to shut off flow from the
Wellhead

. Pressure Safety Valve PSV-2100 on Vapor

Recovery Tower V-2000 set at ??? psig
relieves to atmosphere at a safe location (40
feet above grade)

18. Verify and document the sizing basis and
set point for Pressure Safety Valve PSV-
2100 on the Vapor Recovery Tower V-
2000.

Summit Engineering

Trucks could be in the area
of the event when this
hazard scenario event
occurs.
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Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 2. Produced Gas from: (1) Gas outlet of Horizontal Separator V-1120 (PG4); (2) Gas outlet of Vapor Recovery Tower V-2000 (PG6) thru VRU Gas Compressor C-3510 (PG7), commingled in C-2510 Suction Header thru C-2510 Suction Scrubber V-3510 thru LP Gas Compressor C-2510 (PG5), and (3) Gas outlet of 2-
Phase Separator V-001 thru Produced Gas Meter Skid (PG1), commingled in Sales Gas Header thru Sales Gas Scrubber V-3450 thru Sales Gas Meter M-101/102 to Sales Gas Compressor (PGX); and (3) Gas outlet of Horizontal Separator V-1120 thru Blanket Gas Header (PG2) into Oil Tank TK-5006 as Blanket Gas (PG3)

(yellow)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1413; 8365-01-1415; 8365-01-1416; 8365-01-1418
Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
8. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
9. Manual isolation valve upstream of PSV is car
sealed open (CSO)
10. Emergency Response Plan (ERP)
24.1.2. Potential to decrease lose flow of produced oil to Oil
Tank TK-5001/2/3/6/7/8. Potential to decrease
production of produced oil. No hazardous
consequences. Operability issue only. (downstream)
24.1.3. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from Vapor Recovery Tower V-2000. Potential to valve alignment
decrease and lose flow of produced to VRU Gas 2. Daily checks of equipment and operating
Compressor C-3510. Potential to starve compressor. conditions by Operator
Potential to damage compressor, but with no external
release of gas. Potential to decrease flow of
produced gas to Sales Gas. No hazardous
consequences. Operability issue only. (downstream)
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No new causes, refer to Sampling
deviation in this node
27. Facility Siting 27.1. Pressure Safety Valve PSV-0101 on 27.1.1. Refer to hazard scenarios where Pressure Safety 37. Verify that the location (height and Summit Engineering
Horizontal Separator V-1120 relieves to Valve PSV-0101 on Horizontal Separator V-1120 orientation) of all relief lines to atmosphere
atmosphere at a safe location (10-15 feet was used as a safeguard. from Pressure Safety Valves (PSVs),
above grade) particularly PSV-0101 on the Horizontal
Separator V-1120, are routed to a safe
location away from personnel on walkways
and elevated platforms.
27.2. Vehicular traffic operating in close 27.2.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing produced fluids. Potential to release 2. Physical barriers designed to protect process measures around any vulnerable process
produced gas, produced oil, and produced water equipment and piping equipment, to provide assurance that safe
(condensate) into atmosphere and onto ground. work practices for the control of hazards
Potential fire/explosion. Potential personnel injury.  |3- Emergency Response Plan (ERP) during production activities are in place.
Potential environmental impact.
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Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
1. No/Less Flow 1.1. HP System (ECD Knockout Drum V-9055)
1.2. Stream FL1
1.3. 4" Pressure Control Valve PCV-3107 1.3.1. Potential to decrease and lose flow of flare gas from |1. Refer to safeguards in hazard scenarios for all | 1 M 21. Verify and document in the design basis Summit Engineering
downstream of Sales Gas Scrubber V-3450 Sales Gas Scrubber V-3450 to ECD Knockout Drum other upstream gas scenarios resulting in the sizing of pressure safety valves (PSVs)
malfunctions closed or set in error or either V-9055. Potential inability to flare excess gas from overpressure and rupture of vessels with relief for all pressure vessels to be able to
4" manual isolation valve around PCV- producing wells. Potential to increase backpressure on| to flare, plus: accommodate the worst case of shutting in
3107 closed in error (when Emission entire system. Refer to hazard scenarios for all other the Sales Gas pipeline with an inability to
Control Device BR-9010/9020 is intended upstream gas scenarios resulting in overpressure and combust flare gas in the Emission Control
to be used) rupture of vessels. (upstream) Devices (i.e. cases for blocked flow to the
ECDs).
2. Manual isolation valves upstream and 19. Evaluate providing a means of redundancy Summit Engineering
downstream of Pressure Control Valve PCV- for the 4" Pressure Control Valve PCV-
3107 on flare gas line to Emission Control 3107 downstream of the Sales Gas
Device BR-9010/20 are car sealed open (CSO) Scrubber V-3450 on the flare gas line, to
provide assurance for an open path to the
Emission Control Devices (ECDs) BR-
9010/20 in case of a malfunction or during
maintenance of PCV-3107.
20. Verify and document the design basis (e.g. Summit Engineering
sizing, metallurgy, height, etc.) for the
Emission Control Devices (ECDs) BR-
9010/20, to provide assurance for handling
the worst case scenario of all Sales Gas
flow being sent to the ECDs.
1.3.2. Potential to decrease and lose flow of flare gas to ECD
Knockout Drum V-9055 and Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (downstream)
1.4. Stream FL7
1.5. 2" Pressure Control Valve PCV-2202 on  |1.5.1. Potential to decrease and lose flow of flare gas to ECD
flare gas line to ECD Knockout Drum V- Knockout Drum V-9055. Potential inability to flare
9055 malfunctions closed or set in error or excess gas from C-2510 Suction Header when
either 2" manual isolation valve around needed. Refer to hazard scenario for PCV-2200
PCV-2202 closed in error (when Emission malfunctions closed for Stream PG7 & PG4, No/Less
Control Device BR-9010/9020 is intended Flow deviation in Node 2 Produced Gas. (upstream)
to be used) 1.5.2. Potential to decrease and lose flow of flare gas to ECD
Knockout Drum V-9050 and Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (downstream)
1.6. Stream FL1 & FL7
1.7. 4" manual valve on inlet of ECD Knockout |1.7.1. Potential to decrease and lose flow of flare gas from  |1. Refer to safeguards in hazard scenarios for all | 1 M 21. Verify and document in the design basis Summit Engineering
Drum V-9055 closed in error (when Sales Gas Scrubber V-3450 to ECD Knockout Drum other upstream gas scenarios resulting in the sizing of pressure safety valves (PSVs)
Emission Control Device BR-9010/9020 is V-9055. Potential inability to flare excess gas from overpressure and rupture of vessels with relief for all pressure vessels to be able to
intended to be used) producing wells. Potential to increase backpressure on| to flare, plus: accommodate the worst case of shutting in
entire system. Refer to hazard scenarios for all other |5 4+ manual valve on inlet of ECD Knockout the Sales Gas pipeline with an inability to
upstream gas scenarios resulting in overpressure and Drum V-9055 is car sealed open (CSO) combust flare gas in the Emission Control
rupture of vessels. (upstream) Devices (i.e. cases for blocked flow to the
ECDs).
1.7.2. Potential to decrease and lose flow of flare gas to ECD
Knockout Drum V-9055 and Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (downstream)
1.8. 4" manual valve on outlet of ECD Knockout|1.8.1. Potential to decrease and lose flow of flare gas from  |1. Refer to safeguards in hazard scenarios for all | 1 M 21. Verify and document in the design basis Summit Engineering
Drum V-9055 closed in error or both 4" ECD Knockout Drum V-9055. Potential inability to flare| other upstream gas scenarios resulting in the sizing of pressure safety valves (PSVs)
manual valves on inlet of Emission Control excess gas from producing wells. Potential to increase| overpressure and rupture of vessels with relief for all pressure vessels to be able to
Device BR-9010/20 closed in error or backpressure on entire system. Refer to hazard to flare, plus: accommodate the worst case of shutting in
Flame Arrestor plugged (when Emission scenarios for all other upstream gas scenarios 24" manual valve on outlet of ECD Knockout the Sales Gas pipeline with an inability to
Project No. 5327 320f 71 Dec 31, 2019
JCL Risk Services LLC (Committed to Success) Rev. 0 (Final)



GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
Control Device BR-9010/9020 is intended resulting in overpressure and rupture of vessels. Drum V-9055 is car sealed open (CSO) combust flare gas in the Emission Control
to be used) (upstream) 3. Preventive maintenance program for Emission Devices (i.e. cases for blocked flow to the
Control Device BR-9010/20 and Flame ECDs).
Arrestors
1.8.2. Potential to decrease and lose flow of flare gas to ECD
Knockout Drum V-9055 and Emission Control Device
BR-9010/20. Potential inability to flare excess gas
from C-2510 Suction Header when needed. Refer to
hazard scenario for PCV-2200 malfunctions closed for
Stream PG7 & PG4, No/Less Flow deviation in Node 2
Produced Gas. (upstream)
1.8.3. Potential to decrease and lose flow of flare gas from |1. Operating procedures address proper manual 1 M 22. Verify and document the sizing basis for Summit Engineering
ECD Knockout Drum V-9055 to Emission Control valve alignment Pressure Safety Valve PSV-9055 on the
Device BR-9010/20. Potential to increase pressure in |5 4+ manual valve on outlet of ECD Knockout ECD Knockout Drum V-9055 to determine
and overpressure and rupture ECD Knockout Drum V- | 5o\ v/-9055 is car sealed open (CSO) whether a blocked flow case is required in
9055. Potential to release flare gas and produced ; ; . addition to the fire case.
water (condensate) into atmosphere and onto ground. [3- Preventive maintenance program for Emission
Potential fire/explosion. Potential personnel injury. Control Device BR-9010/20 and Flame
Potential environmental impact. (upstream) Arrestors
4. Daily checks of equipment and operating
conditions by Operator
5. Pressure Safety Valve PSV-9055 on the ECD
Knockout Drum V-9055 set at ??? psig relieves
to atmosphere to a safe location (above top of
vessel)
6. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
7. Manual isolation valve upstream of PSV is car
sealed open (CSO)
8. Emergency Response Plan (ERP)
1.8.4. Potential to decrease and lose flow of flare gas from
ECD Knockout Drum V-9055 to Emission Control
Device BR-9010/20. No hazardous consequences.
Operability issue only. (downstream)
1.9. 4" manual valve on inlet of a single 1.9.1. Potential to increase flow of flare gas to other
Emission Control Device BR-9010/20 Emission Control Device BR-9010/20 with open path.
closed in error or Flame Arrestor plugged No hazardous consequences. Operability issue only
(when Emission Control Device BR- for closed path to Emission Control Device BR-
9010/9020 is intended to be used) 9010/20 (upstream)
1.9.2. Potential to increase flow of flare gas to other 1. Operating procedures address proper manual 3 32. Determine and document the maximum Summit Engineering
Emission Control Device BR-9010/20 with open path. valve alignment supply flow rate of flare gas to the Emission
Potential to exceed flow design limit of the Emission Control Devices (ECDs) BR-9010/20 from
Control Device BR-9010/20. Potential for partial both the ECD Knockout Drum V-9050 (LP
combustion with visible flame and smoke and/or system) and ECD Knockout Drum V-9055
flameout with unignited hydrocarbon emissions. (HP system).
Potential environmental impact. (downstream)
2. 4" manual valve on inlet of each Emission 30. Verify with the vendor the effects on the Summit Engineering
Control Device BR-9010/20 is car sealed open Emission Control Devices (ECDs) BR-
(CsO) 9010/20 for maximum flare gas flow rates
from both the ECD Knockout Drum V-9050
(LP system) and ECD Knockout Drum V-
9055 (HP system).
3. Preventive maintenance program for Emission 31. Determine the required action(s) by the Summit Engineering
Control Device BR-9010/20 and Flame Burner Management System (BMS) BMS-
Arrestors 9010/20 for the Emission Control Devices
4. Daily checks of equipment and operating (ECDs) BR-9010/20 for a higher
conditions by Operator temperature in and/or higher fla}re gas flow
through an ECD caused by an increased
flow of flare gas to an ECD with an open
path when the flare gas flow to the other
ECD is blocked (e.g. 4" manual valve
closed in error or Flame Arrestor is
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
plugged).
1.10. LP System (ECD Knockout Drum V-9050)
1.11. Stream FL5
1.12. 6" Pressure Control Valve PCV-5000 1.12.1. Potential to decrease and lose flow of LP flare gas  |1. Operating procedures address proper manual 1 M PHA team deemed existing
malfunctions closed or set in error or from Water Tank TK-4001/4 and Oil Tank TK- valve alignment safeguards were adequate
either 6" manual isolation valve around 5001/2/3/6/7/8. Potential to increase pressure in and (sufficient and effective) for
PCV-5000 (when Emission Control overpressure and rupture Water and Oil Tanks. this hazard scenario
Device BR-9010/9020 is intended to be Potential to release flare gas and produced oil and |5 Both 6" manual isolation valves around All Oil Tanks and Water
used) produced water into atmosphere and onto ground. Pressure Control Valve PCV-5000 are car Tanks are connected by a
Potential fire/explosion. Potential personnel injury. sealed open (CSO) common overfill line.
Potential environmental impact. (upstream) - ; ;
3. Daily checks of equipment and operating
conditions by Operator
4. Pressure Relief Valve PRV-5110 on Flare Gas
line on Oil Tank TK-5001/2/3/6/7/8 and Water
Tank TK-4001/4 set at 14 0z/in2 relieves to
atmosphere at a safe location (above top of
tank)
5. Pressure Vacuum Relief Valve PVRV-
5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 o0z/in2 designed to relieve into
atmosphere at a safe location (above top of
tank)
6. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
designed to relieve into atmosphere at a safe
location (above top of tank)
7. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
8. Emergency Response Plan (ERP)
1.12.2. Potential to decrease and lose flow of flare gas from
ECD Knockout Drum V-9050 to Emission Control
Device BR-9010/20. No hazardous consequences.
Operability issue only. (downstream)
1.13. Stream F8
1.14. No credible causes identified by PHA 1.14.1. Pressure Control Valve PCV-2301 on flare gas line to
Team ECD Knockout Drum V-9050 malfunctions closed or
either 2" manual isolation valve around PCV-2301
closed in error or set in error was addressed as a
safeguard failure, not a direct cause of a hazard
scenario
1.15. Stream FL5 & FL8
1.16. 6" manual valve on inlet of ECD Knockout|1.16.1. Potential to decrease and lose flow of LP flare gas  |1. Operating procedures address proper manual 1 M PHA team deemed existing

Drum V-9050 closed in error (when
Emission Control Device BR-9010/9020 is
intended to be used)

from Water Tank TK-4001/4 and Oil Tank TK-
5001/2/3/6/7/8. Potential to increase pressure in and
overpressure and rupture Water and Oil Tanks.
Potential to release flare gas and produced oil and
produced water into atmosphere and onto ground.
Potential fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

valve alignment

. 6" manual valve on inlet of ECD Knockout

Drum V-9050 is car sealed open (CSO)

. Daily checks of equipment and operating

conditions by Operator

. Pressure Relief Valve PRV-5110 on Flare Gas

line on Oil Tank TK-5001/2/3/6/7/8 and Water
Tank TK-4001/4 set at 14 0z/in2 relieves to
atmosphere at a safe location (above top of
tank)

. Pressure Vacuum Relief Valve PVRV-

5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 0z/in2 designed to relieve into

safeguards were adequate
(sufficient and effective) for
this hazard scenario

All Oil Tanks and Water
Tanks are connected by a
common overfill line.
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
atmosphere at a safe location (above top of
tank)

6. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
designed to relieve into atmosphere at a safe
location (above top of tank)

7. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

8. Emergency Response Plan (ERP)

1.16.2. Potential to decrease and lose flow of flare gas from
ECD Knockout Drum V-9050 to Emission Control
Device BR-9010/20. No hazardous consequences.
Operability issue only. (downstream)

1.17. 6" manual valve on outlet of ECD 1.17.1. Potential to decrease and lose flow of LP flare gas  |1. Operating procedures address proper manual 1 M PHA team deemed existing
Knockout Drum V-9050 closed in error or from Water Tank TK-4001/4 and Oil Tank TK- valve alignment safeguards were adequate
both 4" manual valves on inlet of 5001/2/3/6/7/8. Potential to increase pressure in and (sufficient and effective) for
Emission Control Device BR-9010/20 overpressure and rupture Water and Oil Tanks. this hazard scenario
closed in error or Flame Arrestor plugged Potential to release flare gas and produced oil and |5 v manual valve on outlet of ECD Knockout Overpressure of ECD
(when Emission Control Device BR- produced water into atmosphere and onto ground. Drum V-9050 is car sealed open (CSO) Knockout Drum V-9050 is
9010/9020 is intended to be used) Potential fire/explosion. Potential personnel injury. not deemed credible. but

Potential environmental impact. (upstream) the vessel is protectéd for a
fire case (refer to Higher
Temperature deviation in
this node)

3. Preventive maintenance program for Emission All Oil Tanks and Water
Control Device BR-9010/20 and Flame Tanks are connected by a
Arrestors common overfill line.

4. Daily checks of equipment and operating
conditions by Operator

5. Pressure Relief Valve PRV-5110 on Flare Gas
line on Oil Tank TK-5001/2/3/6/7/8 and Water
Tank TK-4001/4 set at 14 0z/in2 relieves to
atmosphere at a safe location (above top of
tank)

6. Pressure Vacuum Relief Valve PVRV-
5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 o0z/in2 designed to relieve into
atmosphere at a safe location (above top of
tank)

7. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
designed to relieve into atmosphere at a safe
location (above top of tank)

8. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

9. Emergency Response Plan (ERP)

1.17.2. Potential to decrease and lose flow of flare gas from
ECD Knockout Drum V-9050 to Emission Control
Device BR-9010/20. No hazardous consequences.
Operability issue only. (downstream)

1.18. 4" manual valve on inlet of a single 1.18.1. Potential to increase flow of flare gas to other
Emission Control Device BR-9010/20 Emission Control Device BR-9010/20 with open path.
closed in error or Flame Arrestor plugged No hazardous consequences. Operability issue only
(when Emission Control Device BR- for closed path to Emission Control Device BR-

9010/9020 is intended to be used) 9010/20 (upstream)
1.18.2. Potential to increase flow of flare gas to other 1. Operating procedures address proper manual 3 L 32. Determine and document the maximum Summit Engineering

Emission Control Device BR-9010/20 with open path.
Potential to exceed flow design limit of the Emission
Control Device BR-9010/20. Potential for partial
combustion with visible flame and smoke and/or
flameout with unignited hydrocarbon emissions.

valve alignment

supply flow rate of flare gas to the Emission
Control Devices (ECDs) BR-9010/20 from
both the ECD Knockout Drum V-9050 (LP
system) and ECD Knockout Drum V-9055
(HP system).
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
Potential environmental impact. (downstream)
. 4" manual valve on inlet of each Emission 30. Verify with the vendor the effects on the Summit Engineering
Control Device BR-9010/20 is car sealed open Emission Control Devices (ECDs) BR-
(CsO) 9010/20 for maximum flare gas flow rates
from both the ECD Knockout Drum V-9050
(LP system) and ECD Knockout Drum V-
9055 (HP system).
. Preventive maintenance program for Emission 31. Determine the required action(s) by the Summit Engineering
Control Device BR-9010/20 and Flame Burner Management System (BMS) BMS-
Arrestors 9010/20 for the Emission Control Devices
. Daily checks of equipment and operating (ECDs) BR-9010/20 for a higher
conditions by Operator temperature in and/or higher fla_lre gas flow
through an ECD caused by an increased
flow of flare gas to an ECD with an open
path when the flare gas flow to the other
ECD is blocked (e.g. 4" manual valve
closed in error or Flame Arrestor is
plugged).
2. Higher Flow 2.1. 4" Pressure Control Valve PCV-3107 on  |2.1.1. Potential to increase flow of flare gas to ECD

flare gas line to ECD Knockout Drum V-
9055 malfunctions opens or set in error
(when Emission Control Device BR-
9010/9020 is intended to be used)

Knockout Drum V-9055. Potential to decrease flow
and production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

2.1.2.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9055. Potential to burn excess flare
gas and to waste Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

Emission Control Device
BR-9010/20 designed to
handle full Sales Gas flow.

2.2. 4" Pressure Control Valve PCV-2202 on
flare gas line to ECD Knockout Drum V-
9055 malfunctions opens or set in error
(when Emission Control Device BR-
9010/9020 is intended to be used)

2.2.1.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9055. Potential to decrease flow
and production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

2.2.2.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9055. Potential to burn excess flare
gas and to waste Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

Emission Control Device
BR-9010/20 designed to
handle full Sales Gas flow.

2.3. 6" Pressure Control Valve PCV-5000 on
flare gas line to ECD Knockout Drum V-
9050 malfunctions opens or set in error
(when Emission Control Device BR-
9010/9020 is intended to be used)

2.3.1.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9050. Potential to decrease flow
and production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

2.3.2.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9050. Potential to burn excess flare
gas and to waste Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

36.

Review the maximum volume of blanket
gas supply from the Oil Tanks TK-
5001/2/3/6/7/8 and Water Tanks TK-4001/4
versus the maximum capacity of the 6"
Pressure Control Valve PCV-5000 on the
flare gas line to ECD Knockout Drum V-
9050.

Summit Engineering

Emission Control Device
BR-9010/20 designed to
handle full Sales Gas flow.

2.4. 2" Pressure Control Valve PCV-2301 on
flare gas line to Knockout Drum V-9050
malfunctions opens or set in error (when

Emission Control Device BR-9010/9020 is

intended to be used)

2.4.1.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9050. Potential to decrease flow
and production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)

2.4.2.

Potential to increase flow of flare gas to ECD
Knockout Drum V-9050. Potential to burn excess flare
gas and to waste Sales Gas. No hazardous
consequences. Operability issue only. (downstream)

Emission Control Device
BR-9010/20 designed to
handle full Sales Gas flow.

2.5. No new causes, refer to No/Less and
Misdirected Flow deviations in this node

2.5.1.

Refer to scenarios involving a higher flow rate through
the open path when s single 4" manual valve on inlet
of a single Emission Control Device BR-9010/20
closed in error or Flame Arrestor plugged; or when
ECD Knockout Drum V-9050/9055 is bypassed and
condensate is entrained in the flare gas.

3. Reverse Flow

3.1. No credible causes identified by PHA Team
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GMT Exploration Company LLC
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
4. As Well As Flow 4.1. No credible causes identified by PHA Team
5. Misdirected Flow 5.1. 6" manual valve in bypass line around ECD5.1.1. Potential to bypass flow around ECD Knockout Drum (1. Operating procedures address proper manual 3
Knockout Drum V-9050 open in error or V-9050. Potential to send condensate mist to Emission| valve alignment
leaks through Control Device BR-9010/20. Potential for partial 2. 6" manual valve in bypass line around ECD
combustion with visible flame and smoke and/or Knockout Drum V-9050 is car sealed closed
flameout with unignited hydrocarbon emissions. (CSC)
Potential environmental impact. (downstream) - ; ;
3. Daily checks of equipment and operating
conditions by Operator
4. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
5.2. 4" manual valve in bypass line around ECD5.2.1. Potential to bypass flow around ECD Knockout Drum (1. Operating procedures address proper manual 3
Knockout Drum V-9055 open in error or V-9055, send condensate mist to Emission Control valve alignment
leaks through ngige _BR—9010/20. Potential for partial combugtion 2. 6" manual valve in bypass line around ECD
Wlt_h v_|S|bIe flame and smo_ke_and/or flamgout with Knockout Drum V-9055 is car sealed closed
unignited hydrocarbon emissions. Potential (CSC)
environmental impact. (downstream) - ; ;
3. Daily checks of equipment and operating
conditions by Operator
4. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
5.3. Pressure Safety Valve PSV-9050 on ECD [5.3.1. Potential to release unignited gas to atmosphere at a
Knockout Drum V-9050 set in error or leaks safe location (above top of vessel). Potential to
through decrease flow of flare gas to Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (upstream)

5.3.2. Potential to release unignited flare gas to atmosphere |1. Periodic inspection and testing of PSVs, PRVs, Release of lighter-than-air
at a safe location (above top of vessel). No hazardous | and PVRVs flammable gas into the
consequences. Operability issue only. (downstream) |5 Daily checks of equipment and operating atmosphere at an elevated

conditions by Operator safe location is expected to
- - disperse and not produce a
3. Leqk Qetectlon apd repair _(LDAR) program to fire since an ignition source
periodically monitor emissions is not present.
4. Air Quality Monitoring System to continuously
monitor emissions
5.4. Pressure Safety Valve PSV-9055 on ECD [5.4.1. Potential to release unignited gas to atmosphere at a
Knockout Drum V-9055 set in error or leaks safe location (above top of vessel). Potential to
through decrease flow of flare gas to Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (upstream)

5.4.2. Potential to release unignited flare gas to atmosphere |1. Periodic inspection and testing of PSVs, PRVs, Release of lighter-than-air
at a safe location (above top of vessel). No hazardous | and PVRVs flammable gas into the
consequences. Operability issue only. (downstream) |5 Daily checks of equipment and operating atmosphere at an elevated

conditions by Operator safe location is expected to
- - disperse and not produce a
3. Leak detection and repair (LDAR) program to fire since an ignition source
periodically monitor emissions is not present.
4. Air Quality Monitoring System to continuously
monitor emissions
5.5. Pressure Relief Valve PRV-5110 on 5.5.1. Potential to release produced gas (blanket gas) to
blanket gas line on Oil Tank TK- atmosphere above top of tank. Potential to decrease
5001/2/3/6/7/8 and Water Tank TK-4001/4 flow of flare gas to Emission Control Device BR-
set in error or leaks through 9010/20. No hazardous consequences. Operability
issue only. (upstream)
5.5.2. Potential to release produced gas (blanket gas) to 1. Periodic inspection and testing of PSVs, PRVs, | 3

atmosphere above top of tank. Potential fire. Potential
personnel injury. Potential environmental impact.
(downstream)

and PVRVs

2.

Fire prevention practices (e.g. policy for
smoking in designated areas only,
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GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
housekeeping to minimize combustibles around
vessels, hot work permits)
3. Daily checks of equipment and operating
conditions by Operator
4. Leak detection and repair (LDAR) program to
periodically monitor emissions
5. Emergency Response Plan (ERP)
5.6. Pressure Vacuum Relief Valve PVRV- 5.6.1. Potential to release produced gas (blanket gas) to
5101/2/3/6/7/8 on Oil Tank TK- atmosphere above top of tank. Potential to decrease
5001/2/3/6/7/8 set in error or leaks through flow of flare gas to Emission Control Device BR-
9010/20. No hazardous consequences. Operability
issue only. (upstream)
5.6.2. Potential to release produced gas (blanket gas) to 1. Periodic inspection and testing of PSVs, PRVs, | 3
atmosphere above top of tank. Potential fire. Potential | and PVRVs
personnel injury. Potential environmental impact. 2. Fire prevention practices (e.g. policy for
(downstream) smoking in designated areas only,
housekeeping to minimize combustibles around
vessels, hot work permits)
3. Daily checks of equipment and operating
conditions by Operator
4. Leak detection and repair (LDAR) program to
periodically monitor emissions
5. Emergency Response Plan (ERP)
5.7. Pressure Vacuum Relief Valve PVRV- 5.7.1. Potential to release produced gas (blanket gas) to
4001/4 on Water Tank TK-4001/4 set in atmosphere above top of tank. Potential to decrease
error or leaks through flow of flare gas to Emission Control Device BR-
9010/20. No hazardous consequences. Operability
issue only. (upstream)
5.7.2. Potential to release produced gas (blanket gas) to 1. Periodic inspection and testing of PSVs, PRVs, | 3
atmosphere above top of tank. Potential fire. Potential | and PVRVs
personnel injury. Potential environmental impact. 2. Fire prevention practices (e.g. policy for
(downstream) smoking in designated areas only,
housekeeping to minimize combustibles around
vessels, hot work permits)
3. Daily checks of equipment and operating
conditions by Operator
4. Leak detection and repair (LDAR) program to
periodically monitor emissions
5. Emergency Response Plan (ERP)
6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team
7. Lower Pressure 7.1. No new causes, refer to No/Less Flow
deviation in this node
8. Higher Pressure 8.1. Abnormal operation of Emission Control  [8.1.1. Potential to send (reverse flow) flame from Emission |1. Startup procedure addresses purging air from 1 M 23. Develop and implement a written procedure GMT
Device BR-9010/20 (when intended to be Control Device BR-9010/20 to ECD Knockout Drum V-| ECD Knockout Drum V-9050 for Pre-Startup Safety Review (PSSR), to
used) 9055 and ECD Knockout Drum V-9050. Potential provide assurance that prior to the
detonation explosion. Potential to rupture V-9050/V- introduction of highly hazardous chemicals
9055. Potential to release flare gas and produced to the process: (1) Construction and
water (condensate) into atmosphere and onto ground. equipment is in accordance with design
Potential personnel injury. Potential environmental specifications; (2) Safety, operating,
impact. (upstream) maintenance, and emergency procedures
are in place and are adequate; (3) For new
facilities, a process hazard analysis has
been performed and recommendations
have been resolved or implemented before
startup; and modified facilities meet the
requirements contained in management of
change (MOC) procedure; and (4) Training
of each employee involved in operating the
facility has been completed.
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
2. Startup procedure addresses purging air from 4. Develop written operating procedures, GMT
ECD Knockout Drum V-9055 including a startup procedure (e.g. purging
3. Preventive maintenance program for Emission the entire process system \_Nlth nitrogen to
Control Device BR-9010/20 and Flame assure an oxygen free environment; proper
Arrestors alignment of process and isolation valves;
- - - proper isolation of master valves on the
4. DalIy_(_:hecks of equipment and operating production tree prior to ESD reset);
conditions by Operator monitoring and inspection of process
5. Flame Arrestor on LP flare gas line from ECD equipment and conditions to support daily
Knockout Drum V-9050 to Emission Control checks by operators during normal
Device BR-9010/20 designed to prevent operations; closing the master valves and
detonation flow line valve; entering setpoints for
6. Flame Arrestor on HP flare gas line from ECD coqtrol_lers and control valves; and manuall_y
Knockout Drum V-9055 to Emission Control activating an emergency shutdown (ESD), in
Device BR-9010/20 designed to prevent order to_prowde assurance T(.Jr safely
detonation conducting production activities.
7. Emergency Response Plan (ERP)
9. No/Lower Level 9.1. No credible causes identified by PHA Team
10. Higher Level 10.1. No credible causes identified by PHA
Team
11. Lower Temperature 11.1. No credible causes identified by PHA
Team
12. Higher Temperature 12.1. External fire nearby ECD Knockout Drum |12.1.1. Potential to increase temperature and exceed vessel |1. Fire prevention practices (e.g. policy for 2 M PHA team deemed existing
V-9050 design temperature and/or increase pressure and smoking in designated areas only, safeguards were adequate
overpressure and rupture ECD Knockout Drum V- housekeeping to minimize combustibles around (sufficient and effective) for
9050. Potential to release produced water vessels, hot work permits) this hazard scenario
(condensate) and flare gas into atmosphere and onto|, paily checks of equipment and operating Overpressure of ECD
ground. Potential fire/explosion. Potential personnel conditions by Operator Knockout Drum V-9050 is
injury. Potential environmental impact. (downstream ;
ry pact.{ )13 Pressure Safety Valve PSV-9050 on the ECD not deemed credible, but
Knockout Drum V-9050 set at ??7? psig (fire the vessel is protected for a
case) relieves to atmosphere to a safe location fire case.
(above top of vessel)
4. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
5. Manual isolation valve upstream of PSV is car
sealed open (CSO)
6. Emergency Response Plan (ERP)
12.2. External fire nearby ECD Knockout Drum |12.2.1. Potential to increase temperature and exceed vessel |1. Fire prevention practices (e.g. policy for 2 M PHA team deemed existing

V-9055

design temperature and/or increase pressure and
overpressure and rupture ECD Knockout Drum V-
9055. Potential to release produced water

(condensate) and flare gas into atmosphere and onto
ground. Potential fire/explosion. Potential personnel
injury. Potential environmental impact. (downstream)

smoking in designated areas only,
housekeeping to minimize combustibles around
vessels, hot work permits)

2. Daily checks of equipment and operating

conditions by Operator

3. Pressure Safety Valve PSV-9055 on the ECD

Knockout Drum V-9055 set at ??? psig (fire
case) relieves to atmosphere to a safe location
(above top of vessel)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Manual isolation valve upstream of PSV is car

sealed open (CSO)

. Emergency Response Plan (ERP)

safeguards were adequate
(sufficient and effective) for
this hazard scenario

13. Composition

13.1. No credible causes identified by PHA
Team

14. Contamination

14.1. No new causes, refer to Misdirected Flow
deviation in this node

15. Instrumentation

15.1. No credible causes identified by PHA
Team
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GMT Exploration Company LLC
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Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 3. Flare Gas from: (1) Gas outlet of Sales Gas Scrubber V-3450 (FL1) thru ECD Knockout Drum V-9055 (FL2) thru Emission Control Device BR-9010/20 with Flame Arrestors and Burner Management System BMS-9010/20; (2) Oil Tank TK-5001/2/3/6/7/8 and Water Tank TK-4001/4 (FL3, FL4, FL5) thru ECD
Knockout Drum V-9050 (FL6) thru Emission Control Device BR-9010/20 with Flame Arrestors; (3) Gas outlet of C-2510 Suction Scrubber V-3510 to inlet of ECD Knockout Drum V-9055 (FL7); Gas outlet of Vapor Recovery Tower V-2000 to inlet of ECD Knockout Drum V-9050 (FL8) (pink)

Drawings / References: 8365-01-1409; 8365-01-1410; 8365-01-1413; 8365-01-1414,; 8365-01-1415; 8365-01-1417; 8365-01-1418

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
16. Sampling 16.1. No credible causes identified by PHA
Team
17. Leak/Rupture 17.1. Flange / gasket / tubing / valve 17.1.1. Potential to leak hydrocarbons into atmosphere. 1. Gasket replacement program as part of 3
Potential fire/explosion. Potential thermal exposure maintenance activity
and personnel injury. Potential environmental impact. |, Daily checks of equipment and operating
conditions by Operator
3. Leak detection and repair (LDAR) program to
periodically monitor emissions
4. Emergency Response Plan (ERP)
18. Corrosion 18.1. No credible causes identified by PHA
Team
19. Erosion 19.1. No credible causes identified by PHA
Team
20. Loss of Utility 20.1. No credible causes identified by PHA
Team
21. Service Failure 21.1. No credible causes identified by PHA
Team
22. Startup 22.1. No new causes, refer to Higher Pressure
deviation in this node
23. Shutdown 23.1. No credible causes identified by PHA
Team
24. Maintenance 24.1. No new causes, refer to Higher Flow
deviation in this node
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No new causes, refer to Higher Pressure
deviation in this node
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating 3 M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing produced fluids. Potential to_ release flare |5 Physical barriers designed to protect process measures around any vulnerable process
gas and produced water (condensate) into equipment and piping equipment, to provide assurance that safe
atmosphere and onto ground. Potential work practices for the control of hazards
fire/explosion. Potential personnel injury. Potential ~ |3- Emergency Response Plan (ERP) during production activities are in place.
environmental impact.
27.2. No new causes, refer to Higher Pressure
deviation in this node
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Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 4. Fuel Gas from: Gas outlet of Sales Gas Scrubber V-3450 (FG1) thru Fuel Gas Scrubber V-3011 to Fuel Gas Header with supplies to: (1) Fuel Gas Scrubber V-201 and Burner Unit B-201 for Heater Unit H-101 for Horizontal Separator V-1120 (FG2); (2) Engine for LP Gas Compressor C-2510 (FG3); and (3) Pilots for
Emission Control Device BR-9010/20 with Burner Management System BMS-9010/20 (FG4) (orange)

Drawings / References: 8365-01-1403; 8365-01-1409; 8365-01-1412; 8365-01-1413; 8365-01-1417

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
1. No/Less Flow 1.1. 2" manual valve in fuel gas line from Fuel [1.1.1. Potential to decrease and lose flow of fuel gas from Loss of fuel gas does not
Gas Header closed in error or 2" Pressure Fuel Gas Header. Potential to decrease and lose flow affect any upstream process
Control Valve PCV-3011 upstream of Fuel of fuel gas to Fuel Gas Scrubber V-3011. No equipment.
Gas Scrubber V-3011 malfunctions closed hazardous consequences. Operability issue only.
or set in error or either 2" manual isolation (upstream)
valve around PCV-3011 closed inerror 11 1 5 potential to decrease and lose flow of fuel gas from  |1. Fuel gas supply from Horizontal Separator V-
Fuel Gas Header. Potential to decrease and lose flow 1120/1220 is a sufficient supplement (with 2"
of fuel gas to Fuel Gas Scrubber V-3011. Potential to manual valve on Fuel Gas Scrubber V-201/202)
decrease and lose flow of fuel gas to LP Gas
Compressor C-2510. Refer to hazard scenario for LP
Gas Compressor C-2510 not running for any reason
(e.g. loss of fuel gas) in No/Less Flow deviation in
Node 2 Produced Gas. (downstream)
1.1.3. Potential to decrease and lose flow of fuel gas from  |1. Operating procedures address proper manual L
Fuel Gas Header. Potential to decrease and lose flow valve alignment
of fuel gas pilot for Emission ‘(_:ontrol Device BR- 2. Daily checks of equipment and operating
9010/2_0. Poten_t|a| to lose ability to control emissions. conditions by Operator
Potential to emit uncombusted fuel gas (natural gas)
into atmosphere. Potential environmental impact only. 3- Burner Management System BMS-9010/20 for
(downstream) Emission Contr_ol Dev_lce BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
4. Fuel gas supply from Horizontal Separator V-
1120/1220 is a sufficient supplement (with 2"
manual valve on Fuel Gas Scrubber V-201/202)
5. Air Quality Monitoring System to continuously
monitor emissions
1.2. 2" manual valve on gas outlet of Fuel Gas |1.2.1. Potential to decrease and lose flow of fuel gas from Loss of fuel gas does not
Scrubber V-3011 closed in error or Fuel Gas Header. Potential to decrease and lose flow affect any upstream process
Pressure Control Valve PCV-3012 of fuel gas to Fuel Gas Scrubber V-3011. No equipment.
downstream of Fuel Gas Scrubber V-3011 hazardous consequences. Operability issue only.
malfunctions closed or set in error or either (upstream)
2" manual isolation valve around PCV- 1.2.2. Potential to decrease and lose flow of fuel gas from  |1. Operating procedures address proper manual M  13. Verify and document the sizing basis and Summit Engineering

3012 closed in error

Fuel Gas Scrubber V-3011. Potential to increase
pressure in and overpressure and rupture Fuel Gas
Scrubber V-3011. Potential to release fuel gas and
produced water (condensate) into atmosphere and
onto ground. Potential fire/explosion. Potential
personnel injury. Potential environmental impact.
(upstream)

valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

. Pressure Control Valve PCV-3011 closes to

reduce source pressure to Fuel Gas Scrubber
V-3011

. Pressure Control Valve PCV-3107 on flare gas

line to Emission Control Device BR-9010/20
opens to reduce source pressure to Fuel Gas
Scrubber V-3011

. Pressure Safety Valve PSV-3011 on Fuel Gas

Scrubber V-3011 set at ??? psig relieves to
atmosphere at a safe location (above top of
vessel)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Manual isolation valve upstream of PSV is car

sealed open (CSO)

8. Emergency Response Plan (ERP)

set point for Pressure Safety Valve PSV-
3011 on the Fuel Gas Scrubber V-3011.

24.

Verify the design intent of the 4" Pressure
Control Valve PCV-3107 downstream of
the Sales Gas Scrubber V-3450 on the
flare gas line to the Emission Control
Devices (ECDs) BR-9010/20.

Summit Engineering

1.2.3.

Potential to decrease and lose flow of fuel gas from
Fuel Gas Scrubber V-3011. Potential to decrease and
lose flow of fuel gas to Fuel Gas Scrubber V-3011.
Potential to decrease and lose flow of fuel gas to LP
Gas Compressor C-2510. Refer to hazard scenario for
LP Gas Compressor C-2510 not running for any
reason (e.g. loss of fuel gas) in No/Less Flow

1

. Fuel gas supply from Horizontal Separator V-

1120/1220 is a sufficient supplement (with 2"
manual valve on Fuel Gas Scrubber V-201/202)
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Node: 4. Fuel Gas from: Gas outlet of Sales Gas Scrubber V-3450 (FG1) thru Fuel Gas Scrubber V-3011 to Fuel Gas Header with supplies to: (1) Fuel Gas Scrubber V-201 and Burner Unit B-201 for Heater Unit H-101 for Horizontal Separator V-1120 (FG2); (2) Engine for LP Gas Compressor C-2510 (FG3); and (3) Pilots for
Emission Control Device BR-9010/20 with Burner Management System BMS-9010/20 (FG4) (orange)

Drawings / References: 8365-01-1403; 8365-01-1409; 8365-01-1412; 8365-01-1413; 8365-01-1417

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments

deviation in Node 2 Produced Gas. (downstream)

1.2.4. Potential to decrease and lose flow of fuel gas from  |1. Operating procedures address proper manual 31 4
Fuel Gas Scrubber V-3011. Potential to decrease and | valve alignment
lose flow of fuel gas pilot for Emission Control Device |, Daily checks of equipment and operating
BR-9010/20. Potential to lose ability to control conditions by Operator
emissions. Potential to emit uncombusted fuel gas

(natural gas) into atmosphere. Potential environmental 3- Burner Management System BMS-9010/20 for
impact only. (downstream) Emission Control Device BR-9010/20 indicates

and alarms for intermittent loss of fuel gas to
pilot

4. Fuel gas supply from Horizontal Separator V-
1120/1220 is a sufficient supplement (with 2"
manual valve on Fuel Gas Scrubber V-201/202)

5. Air Quality Monitoring System to continuously
monitor emissions

1.3. 2" manual valve or 1" manual valve in fuel |1.3.1. Potential to decrease and lose flow of fuel gas to LP
gas line to LP Gas Compressor C-2510 Gas Compressor C-2510. No hazardous
closed in error consequences. Operability issue only. (upstream)

1.3.2. Potential to decrease and lose flow of fuel gas to LP
Gas Compressor C-2510. Refer to hazard scenario for
LP Gas Compressor C-2510 not running for any
reason (e.g. loss of fuel gas) in No/Less Flow
deviation in Node 2 Produced Gas. (downstream)

1.4. 2" manual valve in fuel line from Fuel Gas |1.4.1. Potential to decrease and lose flow of fuel gas pilot for

Scrubber V-3011 closed in error or 2" Emission Control Device BR-9010/20. No hazardous

common manual valve in fuel gas header consequences. Operability issue only. (upstream)

to Emission Control Device BR-9010/20 |y 4 5 potential to decrease and lose flow of fuel gas pilot for [1. Operating procedures address proper manual 3] 4 33. Evaluate activating an Emergency Summit Engineering
closed in error or either 1/2" manual valve Emission Control Device BR-9010/20. Potential to lose| valve alignment Shutdown (ESD) upon loss of fuel gas flow

to pilot for Emission Control Device BR-

> ability to control emissions. Potential to emit
9010/20 closed in error

uncombusted fuel gas (natural gas) into atmosphere.
Potential environmental impact only. (downstream)

to the pilots for the Emission Control

2. Daily checks of equipment and operating Devices (ECDs) BR-9010/20

conditions by Operator

3. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot

4. Air Quality Monitoring System to continuously
monitor emissions

1.5. 2" manual valve in fuel line from Fuel Gas |1.5.1. Potential to decrease and lose flow of fuel gas to Fuel
Scrubber V-3011 closed in error or 1" Gas Scrubber V-201. No hazardous consequences.
manual valve or 1/2" manual valve in fuel Operability issue only. (upstream)

gas line to inlet of Fuel Gas Scrubber V- 13 55 potential to decrease and lose flow of fuel gas to Fuel |1. Daily checks of equipment and operating Flow of fuel gas is
201 closed in error Gas Scrubber V-201. Potential to decrease and lose conditions by Operator bidirectional

rovv_ of fuel gas and pilot gas t(_) Burner B-201 for 2. Fuel gas supply from Horizontal Separator V-
Horizontal Separator V-1120 (if not enough fuel gasis | 1120/1220 is a sufficient supplement (with 2"

being produced in V-1120). Potential to decrease and manual valve on Fuel Gas Scrubber V-201/202)
lose heat to break emulsions. Potential to send

emulsified fluids to Water Tank TK-4001/4 and Oil
Tank TK-5001/2/3/6/7/8. Potential to require recycling
of water and/or oil. No hazardous consequences.
Operability issue only. (downstream)

1.6. Either 1/2" manual valve from gas outlet of |1.6.1. Potential to decrease and lose flow of fuel gas from
2-Phase Separator V-001 closed in error or Horizontal Separator V-1120. No hazardous
Pressure Control Valve PCV-0104 consequences. Operability issue only. (upstream)

upstream of Fuel Gas Scrubber V-201 1.6.2. Potential to decrease and lose flow of fuel gas from  |1. Daily checks of equipment and operating Flow of fuel gas is
malfunctions closed or set in error Horizontal Separator V-1120. Potential to decrease conditions by Operator bidirectional

and lose flow of fuel gas to V-201. Potential to 2. Fuel gas supply from Horizontal Separator V-

decrease and lose flow of fuel gas and pilot gas to 1120/1220 is a sufficient supplement (with 2"

Burner B-201 for Horizontal Separator V-1120 (if not manual valve on Fuel Gas Scrubber V-201/202)
enough fuel gas is being supplied from V-3011).
Potential to decrease and lose heat to break
emulsions. Potential to send emulsified fluids to Water
Tank TK-4001/4 and Oil Tank TK-5001/2/3/6/7/8.
Potential to require recycling of water and/or oil. No
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Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
hazardous consequences. Operability issue only.
(downstream)
1.7. Internal liquid float in Fuel Gas Scrubber V-{1.7.1. Potential to decrease and lose flow of fuel gas from
201 functions as designed or 1" Pressure Fuel Gas Scrubber V-201. No hazardous
Control Valve PCV-0103 on fuel gas to consequences. Operability issue only. (upstream)
Burner B-201 of H-201 Heater for 1.7.2. Potential to decrease and lose flow of fuel gas from  |1. Daily checks of equipment and operating Flow of fuel gas is
gggég”&?gifﬁaﬁ:ﬁ: (\)/r_ll%zrgawjglu\r);lt\l/zns Fuel Gas Scrubber V-201. Potential to decrease and conditions by Operator bidirectional
i " lose flow of fuel gas to V-201. Potential to decrease | perigdic inspection and testing of control valves
upstream of PCV-103 closed in error or 1 and lose flow of fuel gas to Burner B-201 of H-201 ‘ P g
Motor Operated Valve MOV-0103 ) Heater for Horizontal Separator V-1120. Potential to
malfunctions closed or closed in error or 1 decrease and lose heat to break emulsions. Potential
Temperature Control Valve TCV-0104 . to send emulsified fluids to Water Tank TK-4001/4 and
malfunctions closed or set in error or 1/2 Oil Tank TK-5001/2/3/6/7/8. Potential to require
manual valve in fuel line to Burner B-201 recycling of water and/or oil. No hazardous
closed in error consequences. Operability issue only. (downstream)
1.8. 1/4" Pressure Control Valve PCV-0108 on |1.8.1. Potential to decrease and lose flow of pilot gas from
pilot gas line from Fuel Gas Scrubber V- Fuel Gas Scrubber V-201. No hazardous
201 to Burner B-201 of Heater H-201 for consequences. Operability issue only. (upstream)
Horizontal Separator V-1120 malfunctions |y g 5 potential to decrease and lose flow of pilot gas from  |1. Operating procedures address proper manual | 34. Determine the required action(s) by the Summit Engineering
closed or set in error or 1/4" manual valve Fuel Gas Scrubber V-201. Potential to decrease and valve alignment Burner Management System (BMS) for the
upstream of PCV-0108 closed in error lose flow of pilot gas to Bumner B-201 for Horizontal |5 paily checks of equipment and operating Burner B-201 in Heater H-201 for the
Separator V-1120. Potential to send unignited fuel gas| -, gitions by Operator Horizontal Separator V-1120 upon loss of
through B-201 into atmosphere. Potential for local - ; . ; pilot gas and flame to the Burner B-201
fire/explosion in Burner B-201 in Heater H-201. - Air Quality Monitoring System to continuously (e.g. 1/4" PCV-0108 malfunctions closed or
Potential personnel injury. Potential environmental monitor emissions set in error), to prevent sending unignited
impact. (downstream) 4. Burner Management System BMS-unlabeled fuel gas through Heater H-201 into the
for Burner B-201 in Heater H-201 for Horizontal atmosphere.
Separator V-1120 indicates and alarms for
intermittent loss of fuel gas to pilot
5. Emergency Response Plan (ERP)
2. Higher Flow 2.1. 2" Pressure Control Valve PCV-3011 2.1.1. Potential to increase flow of fuel gas to Fuel Gas
upstream of Fuel Gas Scrubber V-3011 Scrubber V-3011. Potential decrease flow and
malfunctions open or set in error production of Sales Gas. No hazardous
consequences. Operability issue only. (upstream)
2.1.2. Potential to increase flow of fuel gas to Fuel Gas 1. Daily checks of equipment and operating M 13. Verify and document the sizing basis and Summit Engineering
Scrubber V-3011. Potential to increase pressure in conditions by Operator set point for Pressure Safety Valve PSV-
and overpressure and rupture Fuel Gas Scrubber V- 3011 on the Fuel Gas Scrubber V-3011.
3011. Potential to release fuel gas and produced water; pressyre Safety Valve PSV-3011 on Fuel Gas 24. Verify the design intent of the 4" Pressure Summit Engineering
(condensate) into atmosphere and onto ground. Scrubber V-3011 set at ??? psig relieves to Control Valve PCV-3107 downstream of
Potential fire/explosion. Potential personnel injury. atmosphere at a safe location (above top of the Sales Gas Scrubber V-3450 on the
Potential environmental impact. (downstream) vessel) flare gas line to the Emission Control
3. Periodic inspection and testing of PSVs, PRV, Devices (ECDs) BR-9010/20.
and PVRVs
4. Manual isolation valve upstream of PSV is car
sealed open (CSO)
5. Emergency Response Plan (ERP)
2.1.3. Potential to increase flow and pressure of fuel gas to |1. Daily checks of equipment and operating M 1. Verify with the vendor that the LP Gas Summit Engineering

Fuel Gas Scrubber V-3011. Potential to increase
pressure in and overpressure fuel gas in piping and/or
LP Gas Compressor C-2510. Potential to release fuel
gas into atmosphere. Potential fire/explosion. Potential
personnel injury. Potential environmental impact.
(downstream)

conditions by Operator

2. Pressure Control Valve PCV-3012 closes to
reduce source pressure to LP Gas Compressor
C-2510

3. Emergency Response Plan (ERP)

Compressor C-2510 is equipped with a
pressure safety valve (PSV) on the fuel gas
line to its engine.

2. Evaluate installing a Pressure Indicator
Transmitter (PIT) in the fuel gas line
downstream of the 2" Pressure Control
Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).

Summit Engineering

3. Evaluate installing a pressure safety valve
(PSV) in the fuel gas line downstream of the
2" Pressure Control Valve PCV-3012
downstream of Fuel Gas Scrubber V-3011 to

protect against on overpressure of the fuel

Summit Engineering
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Drawings / References: 8365-01-1403; 8365-01-1409; 8365-01-1412; 8365-01-1413; 8365-01-1417

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
gas line.
2.1.4. Potential to increase flow of fuel gas to Fuel Gas 1. Daily checks of equipment and operating 25. Verify with the vendor that the fuel gas pilot Summit Engineering
Scrubber V-3011. Potential to increase pressure in conditions by Operator system for the Emission Control Devices
and overpressure and rupture fuel gas in piping and/or (ECDs) BR-9010/20 is equipped with a
to pilot system for Emission Control Device BR- pressure safety valve (PSV) on the fuel gas
9010/20. Potential to release fuel gas into atmosphere. line to the ECDs.
Potential fire/explosion. Potential personnel injury. 2. Pressure Control Valve PCV-3012 closes to 2. Evaluate installing a Pressure Indicator Summit Engineering
Potential environmental impact. (downstream) reduce source pressure to fuel gas pilot for Transmitter (PIT) in the fuel gas line
Emission Control Device BR-9010/20. downstream of the 2" Pressure Control
Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).
3. Emergency Response Plan (ERP) 3. Evaluate installing a pressure safety valve Summit Engineering
(PSV) in the fuel gas line downstream of the
2" Pressure Control Valve PCV-3012
downstream of Fuel Gas Scrubber V-3011 to
protect against on overpressure of the fuel
gas line.
2.1.5. Potential to increase flow of fuel gas to Fuel Gas 1. Daily checks of equipment and operating 12. Verify and document the sizing basis and Summit Engineering
Scrubber V-3011. Potential to increase pressure in conditions by Operator set point for Pressure Safety Valve PSV-
and overpressure Fuel Gas Scrubber V-201 and/or 0103 on the Fuel Gas Scrubber V-201.
piping. Potential to release fuel gas into atmosphere. 5 pressyre Control Valve PCV-3012 closes to 2. Evaluate installing a Pressure Indicator Summit Engineering
Potential fire/explosion. Potential personnel injury. reduce source pressure to Fuel Gas Scrubber Transmitter (PIT) in the fuel gas line
Potential environmental impact. (downstream) V-201 downstream of the 2" Pressure Control
Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).
3. Pressure Safety Valve PSV-0103 on Fuel Gas 3. Evaluate installing a pressure safety valve Summit Engineering
Scrubber V-201 set at ??? psig relieves to (PSV) in the fuel gas line downstream of the
atmosphere to a safe location (outside of 2" Pressure Control Valve PCV-3012
building) downstream of Fuel Gas Scrubber V-3011 to
4. Periodic inspection and testing of PSVs, PRVs, protect against on overpressure of the fuel
and PVRVs gas line.
5. Manual valve upstream of PSV is car sealed
open (CSO)
6. Emergency Response Plan (ERP)
2.2. 2" Pressure Control Valve PCV-3012 2.2.1. Potential to maintain flow and pressure of fuel gas
downstream of Fuel Gas Scrubber V-3011 from Fuel Gas Scrubber V-3011. Potential to maintain
malfunctions open or set in error pressure in Fuel Gas Scrubber V-3011. No hazardous
consequences. Operability issue only. (upstream)
2.2.2. Potential to maintain flow and pressure of fuel gas
from Fuel Gas Scrubber V-3011. Potential to maintain
pressure to LP Gas Compressor C-2510. No
hazardous consequences. Operability issue only.
(downstream)
2.2.3. Potential to maintain flow and pressure of fuel gas
from Fuel Gas Scrubber V-3011. Potential to maintain
pressure to pilot system for Emission Control Device
BR-9010/20. No hazardous consequences. Operability
issue only. (downstream)
2.2.4. Potential to maintain flow and pressure of fuel gas
from Fuel Gas Scrubber V-3011. Potential to maintain
pressure to Fuel Gas Scrubber V-201. No hazardous
consequences. Operability issue only. (downstream)
2.3. 1" Pressure Control Valve PCV-0104 on  [2.3.1. Potential to increase flow of fuel gas to V-201. 1. Daily checks of equipment and operating M 26. Analyze and document the hydraulics of Summit Engineering
fuel gas line from Horizontal Separator V- Potential to increase pressure in and overpressure conditions by Operator the fuel gas flow through Pressure Control
1120 malfunctions open or set in error Fuel Gas Scrubber V-201 and/or piping. Potential to |5 kel gas system user demands provide some Valve PCV-0104 on the fuel gas from the
release fuel gas into atmosphere. Potential relief of pressure Horizontal Separator V-1120 versus the
fire/lexplosion. Potential personnel injury. Potential flow of downstream fuel gas users to
3. Pressure Safety Valve PSV-0103 on Fuel Gas
Project No. 5327 44 of 71 Dec 31, 2019
JCL Risk Services LLC (Committed to Success) Rev. 0 (Final)



GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process

Project PHA Study

Node: 4. Fuel Gas from: Gas outlet of Sales Gas Scrubber V-3450 (FG1) thru Fuel Gas Scrubber V-3011 to Fuel Gas Header with supplies to: (1) Fuel Gas Scrubber V-201 and Burner Unit B-201 for Heater Unit H-101 for Horizontal Separator V-1120 (FG2); (2) Engine for LP Gas Compressor C-2510 (FG3); and (3) Pilots for
Emission Control Device BR-9010/20 with Burner Management System BMS-9010/20 (FG4) (orange)

Drawings / References: 8365-01-1403; 8365-01-1409; 8365-01-1412; 8365-01-1413; 8365-01-1417

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
environmental impact. (downstream) Scrubber V-201 set at ??? psig relieves to reduce the potential for an overpressure
atmosphere to a safe location (outside of and rupture of the Fuel Gas Scrubber V-
building) 201 and/or its piping in case of PCV-0104
4. Periodic inspection and testing of PSVs, PRV, malfunctioning open.
and PVRVs
5. Manual valve upstream of PSV is car sealed
open (CSO)
6. Emergency Response Plan (ERP)
3. Reverse Flow 3.1. Increased demand on Horizontal Separator 3.1.1. Potential to send fuel gas with liquids to Fuel Gas 1. 1/2" check valve between Fuel Gas Scrubber
V-1120 from Fuel Gas Header System. No hazardous consequences. Operability V-201 and Fuel Gas Header
issue only. 2. Fuel Gas Scrubber V-201 designed to knock
out liquids
3. Ability to manually drain Fuel Gas Scrubber V-
201
4. As Well As Flow 4.1. No credible causes identified by PHA Team
5. Misdirected Flow 5.1. 2" normally closed (NC) manual valve in  |5.1.1. Potential to bypass flow around Fuel Gas Scrubber V-
bypass line around Fuel Gas Scrubber V- 3011. Potential decrease flow and production of Sales
3011 open in error or leaks through Gas. No hazardous consequences. Operability issue
only. (upstream)
5.1.2. Potential to bypass flow around Fuel Gas Scrubber V- |1. Operating procedures address proper manual MH |1 Verify with the vendor that the LP Gas Summit Engineering
3011. Potential to increase pressure in and valve alignment Compressor C-2510 is equipped with a
overpressure fuel gas in piping and/or LP Gas pressure safety valve (PSV) on the fuel gas
Compressor C-2510. Potential to release fuel gas into line to its engine.
atmosphere. Potential fire/explosion. Potential 2. Daily checks of equipment and operating 2. Evaluate installing a Pressure Indicator Summit Engineering
personnel injury. Potential environmental impact. conditions by Operator Transmitter (PIT) in the fuel gas line
(downstream) downstream of the 2" Pressure Control
Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).
3. Pressure Control Valve PCV-3012 closes to 3. Evaluate installing a pressure safety valve Summit Engineering
reduce source pressure to LP Gas Compressor (PSV) in the fuel gas line downstream of the
C-2510 2" Pressure Control Valve PCV-3012
4. Emergency Response Plan (ERP) downstrearr_l of Fuel Gas Scrubber V-3011 to
protect against on overpressure of the fuel
gas line.
5.1.3. Potential to bypass flow around Fuel Gas Scrubber V- |1. Operating procedures address proper manual M 25. Verify with the vendor that the fuel gas pilot Summit Engineering
3011. Potential to increase pressure in and valve alignment system for the Emission Control Devices
overpressure and rupture fuel gas in piping and/or to (ECDs) BR-9010/20 is equipped with a
pilot system for Emission Control Device BR-9010/20. pressure safety valve (PSV) on the fuel gas
Potential to release fuel gas into atmosphere. Potential line to the ECDs.
fire/explosion. Potential personnel injury. Potential 2. Daily checks of equipment and operating 2. Evaluate installing a Pressure Indicator Summit Engineering
environmental impact. (downstream) conditions by Operator Transmitter (PIT) in the fuel gas line
downstream of the 2" Pressure Control
Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).
3. Pressure Control Valve PCV-3012 closes to 3. Evaluate installing a pressure safety valve Summit Engineering
reduce source pressure to fuel gas pilot for (PSV) in the fuel gas line downstream of the
Emission Control Device BR-9010/20. 2" Pressure Control Valve PCV-3012
4. Emergency Response Plan (ERP) downstream of Fuel Gas Scrubber V-3011 to
protect against on overpressure of the fuel
gas line.
5.1.4. Potential to bypass flow around Fuel Gas Scrubber V- |1. Operating procedures address proper manual L 12. Verify and document the sizing basis and Summit Engineering
3011. Potential to increase pressure in and valve alignment set point for Pressure Safety Valve PSV-
overpressure Fuel Gas Scrubber V-201 and/or piping. 0103 on the Fuel Gas Scrubber V-201.
Potential to release fuel gas into atmosphere. Potentiall; paily checks of equipment and operating 2. Evaluate installing a Pressure Indicator Summit Engineering
fire/explosion. Potential personnel injury. Potential conditions by Operator Transmitter (PIT) in the fuel gas line
environmental impact. (downstream) downstream of the 2" Pressure Control
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Deviation

Cause

Consequences

Safeguards

Recommendations

Responsible Party

Comments

Valve PCV-3012 downstream of the Fuel
Gas Scrubber V-3011 with a high-high
pressure interlock to activate an Emergency
Shutdown (ESD).

. Pressure Control Valve PCV-3012 closes to

reduce source pressure to Fuel Gas Scrubber
V-201

. Pressure Safety Valve PSV-0103 on Fuel Gas

Scrubber V-201 set at ??7? psig relieves to
atmosphere to a safe location (outside of
building)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Manual valve upstream of PSV is car sealed

open (CSO)

. Emergency Response Plan (ERP)

. Evaluate installing a pressure safety valve

(PSV) in the fuel gas line downstream of the
2" Pressure Control Valve PCV-3012
downstream of Fuel Gas Scrubber V-3011 to
protect against on overpressure of the fuel
gas line.

Summit Engineering

5.2. Pressure Safety Valve PSV-0103 on Fuel
Gas Scrubber V-201 set in error or leaks
through

5.2.1.

Potential to release unignited gas into atmosphere at a
safe location (outside of building). Potential to
decrease supply of fuel gas to Fuel Gas System. No
hazardous consequences. Operability issue only.
(upstream)

5.2.2.

Potential to release unignited gas into atmosphere at a
safe location (outside of building). No hazardous
consequences. Operability issue only. (downstream)

1.

Periodic inspection and testing of PSVs, PRVs,
and PVRVs

2.

Daily checks of equipment and operating
conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

Release of lighter-than-air
flammable gas into the
atmosphere at an elevated
safe location is expected to
disperse and not produce a
fire since an ignition source
is not present.

5.3. Pressure Safety Valve PSV-3011 on Fuel
Gas Scrubber V-3011 set in error or leaks
through

5.3.1.

Potential to release unignited gas into atmosphere at a
safe location (above top of vessel). Potential to
decrease supply of fuel gas to Fuel Gas System. No
hazardous consequences. Operability issue only.
(upstream)

5.3.2.

Potential to release unignited gas into atmosphere at a
safe location (above top of vessel). No hazardous
consequences. Operability issue only. (downstream)

1.

Periodic inspection and testing of PSVs, PRVs,
and PVRVs

2.

Daily checks of equipment and operating
conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

Release of lighter-than-air
flammable gas into the
atmosphere at an elevated
safe location is expected to
disperse and not produce a
fire since an ignition source
is not present.

5.4. 1" manual valve from gas outlet of Fuel
Gas Scrubber V-201 open in error or leaks
through

5.4.1.

Potential to release unignited gas into atmosphere at a
safe location (outside of building). Potential to
decrease supply of fuel gas to Fuel Gas System. No
hazardous consequences. Operability issue only.
(upstream)

5.4.2.

Potential to release unignited gas into atmosphere at a
safe location (outside of building). No hazardous
consequences. Operability issue only. (downstream)

1.

Operating procedures address proper manual
valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

. Leak detection and repair (LDAR) program to

periodically monitor emissions

. Air Quality Monitoring System to continuously

monitor emissions

Release of lighter-than-air
flammable gas into the
atmosphere at an elevated
safe location is expected to
disperse and not produce a
fire since an ignition source
is not present.

6. No Pressure (Vacuum)

6.1. No credible causes identified by PHA Team

7. Lower Pressure

7.1. No new causes, refer to No/Less Flow
deviation in this node
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Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
8. Higher Pressure 8.1. No new causes, refer to Higher Flow
deviation in this node
9. No/Lower Level 9.1. No new causes, refer to Higher Flow and
Higher Temperature deviation in this node
10. Higher Level 10.1. No new causes, refer to Contamination
deviation in this node
11. Lower Temperature 11.1. No new causes, refer to No/Less Flow
deviation in this node
12. Higher Temperature 12.1. Burner Management System BMS- 12.1.1. Potential to increase fuel gas flow to Burner B-201 of
unlabeled malfunctions high or excess Heater H-201 for Horizontal Separator V-1120.
upstream fuel gas flow to Burner B-201 of Potential to decrease and lose production of Sales
Heater H-201 for Horizontal Separator V- Gas. No hazardous consequences. Operability issue
1120 or 1" Pressure Control Valve PCV- only. (upstream)
0103 malfunctions open or Setin ermor or |5 3 5 potential to increase fuel gas flow to Burner B-201 of 1. Operating procedures address proper manual M  27. Review the temperature control scheme Summit Engineering
1" Temperature Control Valve TCV-0104 Heater H-201 for Horizontal Separator V-1120. valve alignment (e.g. Temperature Control Valve TCV-
malfunctions open or set in error or both Potential to increase heat to and temperature in 0104) for the Horizontal Separator V-1120
éﬁ‘elrgigug::/lﬁl\{)?r '\? %Fl)%sselr;nﬁ ?arr?grngr Horizontal Separator V-1120. Potential to decrease based on the vendor package.
leak through P and lose level in Horizontal Separator V-1120 and |5 perindic inspection and testing of Burner 28. Verify the sizing basis for Pressure Safety Summit Engineering
increase pressure in and overpressure and rupture Management System BMS-unlabeled for Valve PSV-0101 on the Horizontal
Horizontal Separator V-1120. Potential to damage Burner B-201 in Heater H-201 for Horizontal Separator V-1120 for steam service, in
ggzl:]eftlz :gjir:)suig;ecr) ftllj—|boerisz.oi?é?r;t:a%etl?a(‘fg?e\‘/tel?g0 Separator V-1120 case of Burner Management System BMS-
; . 3 : i ; ; 201 malfunctioning high or an excess
Potential to release produced oil, produced water  |3: Periodic inspection and testing of control valves upstream fuel gasgﬂov?/ 1o the Heater H-201
and produced gas into atmosphere and onto ground. (4. Daily checks of equipment and operating causing a high temperature deviation with
Potential fire/explosion. Potential personnel injury. conditions by Operator steam generation.
Potential environmental impact. (downstream) 5. Temperature Control Valve TCV-0104 closes to
maintain temperature (if loop does not
malfunction)
6. Temperature Controller TC-103 closes MOV-
0103 upon detection of high temperature
7. Level Switch Low-Low LSLL-0101 on
Horizontal Separator V-1120 alarms and BMS-
unlabeled for Burner B-201 in Heater H-201 for
Horizontal Separator V-1120 shuts off fuel gas
supply
8. High Pressure Alarm on Pressure Indicator PI-
0102 on Horizontal Separator V-1120
9. High-High Pressure Alarm on Pressure
Indicator P1-0102 on Horizontal Separator V-
1120
10. High-High Pressure Indicator Transmitter PIT-
0102 on gas outlet of Horizontal Separator V-
1120 activates an ESD
11. Ability to manually activate an Emergency
Shutdown (ESD)
12. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
13. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)
14. Periodic inspection and testing of PSVs,
PRVs, and PVRVs
15. Manual valve upstream of PSV is car sealed
open (CSO)
16. Emergency Response Plan (ERP)
13. Composition 13.1. No credible causes identified by PHA
Team
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Well Production Process

Project PHA Study

Node: 4. Fuel Gas from: Gas outlet of Sales Gas Scrubber V-3450 (FG1) thru Fuel Gas Scrubber V-3011 to Fuel Gas Header with supplies to: (1) Fuel Gas Scrubber V-201 and Burner Unit B-201 for Heater Unit H-101 for Horizontal Separator V-1120 (FG2); (2) Engine for LP Gas Compressor C-2510 (FG3); and (3) Pilots for
Emission Control Device BR-9010/20 with Burner Management System BMS-9010/20 (FG4) (orange)

Drawings / References: 8365-01-1403; 8365-01-1409; 8365-01-1412; 8365-01-1413; 8365-01-1417

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
14. Contamination 14.1. Internal liquid float in Fuel Gas Scrubber |14.1.1. Potential to increase level in Fuel Gas Scrubber V- |1. Ability to manually drain Fuel Gas Scrubber V-
V-201 malfunctions open 201 and send fuel gas with liquids to Fuel Gas 201
System and Burner B-201 in Heater H-201 for
Horizontal Separator V-1120. No hazardous
consequences. Operability issue only.
15. Instrumentation 15.1. No new causes, refer to Higher
Temperature deviation in this node
16. Sampling 16.1. No credible causes identified by PHA
Team
17. Leak/Rupture 17.1. Flange / gasket / tubing / valve 17.1.1. Potential to leak hydrocarbons into atmosphere. 1. Gasket replacement program as part of
Potential fire/explosion. Potential thermal exposure maintenance activity
and personnel injury. Potential environmental impact. 2. Daily checks of equipment and operating
conditions by Operator
3. Leak detection and repair (LDAR) program to
periodically monitor emissions
4. Air Quality Monitoring System to continuously
monitor emissions
5. Emergency Response Plan (ERP)
18. Corrosion 18.1. No credible causes identified by PHA
Team
19. Erosion 19.1. No credible causes identified by PHA
Team
20. Loss of Utility 20.1. No credible causes identified by PHA
Team
21. Service Failure 21.1. No credible causes identified by PHA
Team
22. Startup 22.1. No credible causes identified by PHA
Team
23. Shutdown 23.1. No credible causes identified by PHA
Team
24. Maintenance 24.1. No credible causes identified by PHA
Team
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No new causes, refer to No/Lower Level
deviation in this node
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing produced fluids. Potential to release fuel |5 Physical barriers designed to protect process measures around any vulnerable process
gas and produced water (condensate) into equipment and piping equipment, to provide assurance that safe
atmosphere and onto ground. Potential work practices for the control of hazards
fire/explosion. Potential personnel injury. Potential ~ [3- Emergency Response Plan (ERP) during production activities are in place.
environmental impact.
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process
Project PHA Study

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
1. No/Less Flow 1.1. No new causes, refer to Higher Level
deviation in this node
2. Higher Flow 2.1. No new causes, refer to No/Lower Level
deviation in this node
3. Reverse Flow 3.1. No new causes, refer to No/Lower Level [3.1.1.
and Higher Level deviations in this node
3.2. No credible causes identified by PHA Team(3.2.1. 1. 4" check valve on produced oil outlet of Vapor
Recovery Tower V-2000 is designed to prevent
backflow from Produced Oil Header
4. As Well As Flow 4.1. No new causes, refer to No/Lower Level |4.1.1. Refer to scenarios for gas blowby in No/Lower Level
deviation in this node deviation in this node
5. Misdirected Flow 5.1. 6" manual valve on bypass line around 5.1.1. Potential to send produced oil through bypass line
Vapor Recovery Tower V-2000 open in around Vapor Recovery Tower V-2000 and directly to
error or leaks through Oil Tank TK-5001/2/3/6/7/8. Potential to decrease flow
of produced gas to Sales Gas. No hazardous
consequence. Operability issue only. (upstream)
5.1.2. Potential to send produced oil through bypass line
around Vapor Recovery Tower V-2000 and directly to
Oil Tank TK-5001/2/3/6/7/8 without recovering
produced gas. Potential to send produced gas into Oil
Tank TK-5001/2/3/6/7/8. Potential to increase flow of
produced gas from Oil Tank TK-5001/2/3/6/7/8 to
Emission Control Device BR-9010/20. No hazardous
consequence. Operability issue only. (downstream)
5.2. 3" manual valve on inlet of a single Oil 5.2.1. Potential to decrease flow of produced oil to tank with
Tank TK-5001/2/3/6/7/8 closed in error closed valve. Potential to misdirect produced oil to and
overfill tank with open valve. Potential to equalize
levels of tanks via common overfill line. No hazard
consequences. Operability issue only.
6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team|6.1.1. Refer to hazard scenario for loss of blanket gas and
potential to decrease and lose blanket gas for Oil Tank
TK-5001/2/3/6/7/8 and Water Tank TK-4001/4;
potential to create vacuum in and collapse Oil Tank
TK-5001/2/3/6/7/8 and/or Water Tank TK-4001/4
during truck loadout in No/Less Flow deviation in Node
2.
7. Lower Pressure 7.1. No credible causes identified by PHA Team
8. Higher Pressure 8.1. No new causes, refer to No/Lower Level
deviation in this node
9. No/Lower Level 9.1. 2" Level Control Valve LCV-0103 on 2- 9.1.1. Potential to decrease flow of produced gas to Sales
Phase Separator V-001 malfunctions open Gas Header. Potential to decrease flow and
or open in error or set in error production of Sales Gas. Operability issue only.
(upstream)
9.1.2. Potential to decrease and lose level in 2-Phase 1. Periodic inspection and testing of control valves| 1 M PHA team deemed existing

Separator V-001. Potential to send (gas blowby)
produced gas to Horizontal Separator V-1120.
Potential to increase pressure in and overpressure
and rupture Horizontal Separator V-1120. Potential to
release produced fluids into atmosphere and onto
ground. Potential fire/explosion. Potential personnel
injury. Potential environmental impact. (downstream)

2. Daily checks of equipment and operating
conditions by Operator

3. Low-Low Level Alarm LALL-0104 on 2-Phase
Separator V-001 (independent of LC-0103)

4. Level Switch Low-Low LSLL-0104 on 2-Phase
Separator V-001 (independent of LC-0103)
activates an ESD

5. High Pressure Alarm on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

6. High-High Pressure Alarm on Pressure
Indicator Transmitter PIT-0102 on gas outlet of

safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process

Project PHA Study

Deviation

Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

Horizontal Separator V-1120

7. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

8. Ability to manually activate an Emergency
Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

11. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

12. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

13. Manual isolation valve upstream of PSV is car
sealed open (CSO)

14. Emergency Response Plan (ERP)

9.1.3. Potential to send (reverse flow) produced gas from
other sources from C-2510 Suction Header and
Blanket Gas Header to increase release amount and
escalate fire/explosion. Potential personnel injury.
Potential environmental impact. (downstream)

1. Periodic inspection and testing of control valves

2. Daily checks of equipment and operating
conditions by Operator

3. Low-Low Level Alarm LALL-0104 on 2-Phase
Separator V-001 (independent of LC-0103)

4. Level Switch Low-Low LSLL-0104 2-Phase
Separator V-001 (independent of LC-0103)
activates an ESD

5. High Pressure Alarm on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

6. High-High Pressure Alarm on Pressure
Indicator Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

7. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

8. Ability to manually activate an Emergency
Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

11. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

12. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

13. Manual isolation valve upstream of PSV is car
sealed open (CSO)

14. 2" check valve on produced gas outlet of
Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0101 is designed

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

OCCurs.
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process
Project PHA Study

Deviation

Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

to prevent backflow from C-2510 Suction
Header to leak point

15. 2" check valve on produced gas outlet of
Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header
to leak point

16. 6" check valve at Produced Gas Meter Skid is
designed to prevent backflow from Sales Gas
Header to leak point

17. Emergency Response Plan (ERP)

9.1.4. Potential to send (reverse flow) produced oil from
other sources from Produced Oil Header to increase
release amount and escalate fire/explosion. Potential
personnel injury. Potential environmental impact.
Refer to above hazard scenario with same cause for
No/Lower Level deviation in this node. (downstream)

1. Periodic inspection and testing of control valves

2. Daily checks of equipment and operating
conditions by Operator

3. Low-Low Level Alarm LALL-0104 on 2-Phase

Separator V-001 (independent of LC-0103)

4. Level Switch Low-Low LSLL-0104 on 2-Phase

Separator V-001 (independent of LC-0103)
activates an ESD

5. High Pressure Alarm on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

6. High-High Pressure Alarm on Pressure
Indicator Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

7. High-High Pressure on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120 activates an ESD

8. Ability to manually activate an Emergency

Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. Level Control Valve LCV-0101 on Horizontal
Separator V-1120 designed to open to
maintain level and may relieve some pressure

11. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

12. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

13. Manual isolation valve upstream of PSV is car
sealed open (CSO)

14. 2" check valve on produced oil outlet of
Horizontal Separator V-1120 is designed to
prevent backflow from Produced Oil Header to
leak point

15. Emergency Response Plan (ERP)

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.

9.2. 2" Level Control Valve LCV-0101 on
Horizontal Separator V-1120 malfunctions
open or open in error

9.2.1. Potential to decrease level in Horizontal Separator V-
1120. Potential to send (gas blowby) produced gas to
Vapor Recovery Tower V-2000. Potential to increase
pressure in but insufficient to overpressure Vapor
Recovery Tower V-2000. Potential to decrease level in
Vapor Recovery Tower V-2000 and send (gas blowby)
produced gas to Oil Tank TK-5001/2/3/6/7/8 and/or
Water Tank TK-4001/4. Potential to increase pressure

1. Periodic inspection and testing of control valves

2. Daily checks of equipment and operating
conditions by Operator

3. Restricted Orifice RO-0101 in produced oil line
restricts flow

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event

OCcCurs.
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process

Project PHA Study

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
and overpressure and rupture Oil Tank TK- 4. Low-Low Level Alarm LALL-0101 on Horizontal
5001/2/3/6/7/8 and/or Water Tank TK-4001/4. Separator (independent of LC-OlOl) activates
Potential to release produced oil and/or produced an ESD
water and produced gas into atmosphere and onto
ground. Potential fire/explosion. Potential personnel 2+ LOW-Low Level Alarm LALL-2000 on Vapor
injury. Potential environmental impact. (downstream) Recovery Tower V-2000

6. Level Switch Low-Low LSLL-2000 on Vapor

Recovery Tower V-2000 activates an ESD
7. Ability to manually activate an Emergency
Shutdown (ESD)

8. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

9. Pressure Control Valve PCV-2301 on flare gas
line to Emission Control Device BR-9010/20
relieves some of the pressure

10. Manual isolation valves upstream and
downstream of Pressure Control Valve PCV-
2301 on flare gas line to Emission Control
Device BR-9010/20 are car sealed open
(CS0O)

11. Pressure Relief Valve PRV-5110 on Flare Gas
line on Oil Tank TK-5001/2/3/6/7/8 and Water
Tank TK-4001/4 set at 14 0z/in2 relieves to
atmosphere at a safe location (above top of
tank)

12. Pressure Vacuum Relief Valve PVRV-
5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 0z/in2 designed to relieve into
atmosphere at a safe location (above top of
tank)

13. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
designed to relieve into atmosphere at a safe
location (above top of tank)

14. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

15. Secondary and tertiary containment for Oil
Tank TK-5001/2/3/6/7/8

16. Secondary and tertiary containment for Water
Tank TK-4001/4

17. Emergency Response Plan (ERP)

9.2.2. Potential to temporarily increase flow of produced oil
to Produced Oil Header. Potential to temporarily
increase flow and production of produced oil.
Operability issue only. (downstream)
10. Higher Level 10.1. 2" Level Control Valve LCV-0103 on 2-  |10.1.1. Potential to increase level in and overfill 2-Phase
Phase Separator V-001 malfunctions Separator V-001. Potential to send (carry over)
closed or closed in error or set in error or produced oil to Sales Gas Header. Potential to
either 2" manual isolation valve around increase level in and overfill Sales Gas Scrubber V-
LCV-0103 closed in error 3450. Potential to send (carry over) produced oil to
and contaminate Sales Gas. Potential to damage
Sales Gas Compressor (if compressor is in scope
later). No hazardous consequences. Operability
issue only. (upstream/ downstream)
10.1.2. Potential to increase level in and overfill 2-Phase 1. Operating procedures address proper manual 3
Separator V-001. Potential to send (carry over) valve alignment
produced oil to Produced Gas Header. Potential to |, periodic inspection and testing of control valves
increase level in and overfill Sales Gas Scrubber V- - - -
3450. Potential to send (carry over) produced oil to |3 Daily checks of equipment and operating
and contaminate fuel gas system. Potential to send conditions by Operator
(carry over) produced oil to Fuel Gas Scrubber V- 4. High-High Level Alarm LAHH-0104 on 2-Phase
3011. Potential to increase level in and overfill Fuel Separator V-001 (independent of LC-0103)
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process
Project PHA Study

Deviation

Cause

Consequences

Safeguards

S

Gas Scrubber V-3011. Potential to send (carry over)
produced oil into and contaminate fuel gas system.
Potential to send produced oil in fuel gas to Emission
Control Device BR-9010/20 with release of hot
burning or unignited liquid into atmosphere and onto
ground. Potential personnel injury. Potential
environmental impact. (upstream/ downstream)

5. Level Switch High-High LSHH-0104 on 2-
Phase Separator V-001 (independent of LC-
0103) activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Level Control Valve LCV-3450 on Sales Gas
Scrubber V-3450 designed to maintain level

9. High-High Level Alarm LAHH-3450 on Sales
Gas Scrubber V-3450 (independent of LC-
3450)

10. Level Control Valve LCV-3011 on Fuel Gas
Scrubber V-3011 designed to maintain level

11. High-High Level Alarm LAHH-3011 on Fuel
Gas Scrubber V-3011 (independent of LC-
3011)

12. Ability to manually drain Fuel Gas Scrubber V-
3011

13. ECD Pilot Scrubber Pot

14. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20
indicates and alarms for intermittent loss of
fuel gas to pilot

15. Emergency Response Plan (ERP)

10.1.3.

Potential to increase level in and overfill 2-Phase
Separator V-001. Potential to send (carry over)
produced oil to Produced Gas Header. Potential to
increase level in and overfill Sales Gas Scrubber V-
3450. Potential to send (carry over) produced oil into
and contaminate fuel gas system. Potential to send
(carry over) oil to Fuel Gas Scrubber V-3011.
Potential to increase level in and overfill Fuel Gas
Scrubber V-3011. Potential to send (carry over)
produced oil into and contaminate fuel gas system.
Potential to send produced oil in fuel gas to and
damage LP Gas Compressor C-2150 engine. No
hazardous consequences. Operability issue only.
(upstream/ downstream)

1. Operating procedures address proper manual
valve alignment

2. Periodic inspection and testing of control valves

3. Daily checks of equipment and operating
conditions by Operator

4. High-High Level Alarm LAHH-0104 on 2-Phase
Separator V-001 (independent of LC-0103)

5. Level Switch High-High LSHH-0104 on 2-
Phase Separator V-001 (independent of LC-
0103) activates an ESD

6. Ability to manually activate an Emergency
Shutdown (ESD)

7. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

8. Level Control Valve LCV-3450 on Sales Gas
Scrubber V-3450 designed to maintain level

9. High-High Level Alarm LAHH-3450 on Sales
Gas Scrubber V-3450 (independent of LC-
3450)

10. Level Control Valve LCV-3011 on Fuel Gas
Scrubber V-3011 designed to maintain level

11. High-High Level Alarm LAHH-3011 on Fuel
Gas Scrubber V-3011 (independent of LC-
3011)

12. Ability to manually drain Fuel Gas Scrubber V-
3011

13. Compressor Fuel Gas Scrubber Pot

RR

Recommendations

Responsible Party

Comments

10.2.

2" Level Control Valve LCV-0101 on
Horizontal Separator V-1120 malfunctions
closed or closed in error or any one of
three 2" manual isolation valves around
LCV-0101 closed in error or 4" manual

10.2.1.

Potential to increase level in and overfill Horizontal
Separator V-1120. Potential to increase pressure in
and overpressure and rupture Horizontal Separator
V-1120. Potential to release produced fluids into
atmosphere and onto ground. Potential

1. Operating procedures address proper manual
valve alignment

2. Periodic inspection and testing of control valves

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process
Project PHA Study

Deviation Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

valve on inlet of Vapor Recovery Tower
V-2000 closed in error

fire/explosion. Potential personnel injury. Potential
environmental impact. (upstream)

3. Daily checks of equipment and operating
conditions by Operator

4. Level Switch High-High LSHH-0101 on
Horizontal Separator V-1120 (independent of
LC-0101) closes Shutdown Valve SDV-0101

5. High Pressure Alarm on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

6. High-High Pressure Alarm on Pressure
Indicator Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

7. High-High Pressure Indicator Transmitter PIT-
0102 on gas outlet of Horizontal Separator V-
1120 activates an ESD

8. Ability to manually activate an Emergency
Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

11. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

12. Manual isolation valve upstream of PSV is car
sealed open (CSO)

13. Emergency Response Plan (ERP)

of the event when this
hazard scenario event
occurs.

10.2.2. Potential to send (reverse flow) produced gas from

other sources from C-2510 Suction Header and

Blanket Gas Header to increase release amount and

escalate fire/explosion. Potential personnel injury.
Potential environmental impact. (upstream)

1. Operating procedures address proper manual
valve alignment

2. Periodic inspection and testing of control valves

3. Daily checks of equipment and operating
conditions by Operator

4. Level Switch High-High LSHH-0101 on
Horizontal Separator V-1120 (independent of
LC-0101) closes Shutdown Valve SDV-0101

5. High Pressure Alarm on Pressure Indicator
Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

6. High-High Pressure Alarm on Pressure
Indicator Transmitter PIT-0102 on gas outlet of
Horizontal Separator V-1120

7. High-High Pressure Indicator Transmitter PIT-
0102 on gas outlet of Horizontal Separator V-
1120 activates an ESD

8. Ability to manually activate an Emergency
Shutdown (ESD)

9. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

10. Pressure Safety Valve PSV-0101 on
Horizontal Separator V-1120 set at 125 psig
relieves to atmosphere at a safe location (10-
15 feet above grade)

11. Periodic inspection and testing of PSVs,
PRVs, and PVRVs

12. Manual isolation valve upstream of PSV is car
sealed open (CSO)

PHA team deemed existing
safeguards were adequate
(sufficient and effective) for
this hazard scenario

Trucks could be in the area
of the event when this
hazard scenario event
occurs.
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments

13. 2" check valve on produced gas outlet of
Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0101 is designed
to prevent backflow from C-2510 Suction
Header to leak point

14. 2" check valve on produced gas outlet of
Horizontal Separator V-1120 downstream of
Pressure Control Valve PCV-0102 is designed
to prevent backflow from Blanket Gas Header
to leak point

15. 6" check valve at Produced Gas Meter Skid is
designed to prevent backflow from Sales Gas
Header to leak point

16. Emergency Response Plan (ERP)

10.2.3. Potential to increase level in and overfill Horizontal
Separator V-1120. Potential to decrease flow of
produced oil to Produced Oil Header. Potential to
decrease flow and production of produced oil. No
hazardous consequences. Operability issue only.

(downstream)
10.3. 4" manual valve on liquid outlet of Vapor [10.3.1. Potential to decrease and lose flow of produced oil to
Recovery Tower V-2000 closed in error or Oil Tank TK-5001/2/3/6/7/8. Potential to increase
6" common manual valve in Produced Oil level in and overfill Vapor Recovery Tower V-2000.
Header closed in error or any one of 3" Potential to send produced oil to VRU Gas
manual valves on liquid inlet of Oil Tank Compressor C-3510. Potential to damage
TK-5001/2/3/6/7/8 closed in error compressor with no external release of produced oil

or produced gas to atmosphere. No hazardous
consequences. Operability issue only. (upstream)

10.3.2. Potential to decrease and lose flow of produced oil to |1. Operating procedures address proper manual 3|5
Oil Tank TK-5001/2/3/6/7/8. Potential to increase valve alignment
level in and overfill Vapor Recovery Tower V-2000. |,
Potential to send produced oil to ECD Knockout
Drum V-9055. Potential to increase level in and - -
overfill (overwhelm) ECD Knockout Drum V-9055,  [3- High-High Level Alarm LAHH-2000 on Vapor

. Daily checks of equipment and operating
conditions by Operator

Potential to send produced oil to Emission Control Recovery Tower V-2000

Device BR-9010/20 with release of hot burning or 4. Level Switch High-High LSHH-2000 on Vapor
unignited liquid into atmosphere and onto ground. Recovery Tower V-2000 activates an ESD
Eotentlal personnel injury. Potential environmental 5. Ability to manually activate an Emergency
impact. (upstream) Shutdown (ESD)

6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead

7. Level Indicator Controller LIC-9055 on ECD
Knockout Drum V-9055 turns on ECD Knockout
Pump P-9055 at high level and may provide
temporary relief of overfilling

8. High-High Level Alarm LAHH-9055 on ECD
Knockout Drum V-9055

9. Level Switch High-High LSHH-9055 on ECD
Knockout Drum V-9055 activates an ESD

10. ECD Pilot Scrubber Pot
11. Emergency Response Plan (ERP)

10.3.3. Potential to decrease and lose flow of produced oil to
Oil Tank TK-5001/2/3/6/7/8. Potential to decrease
production of produced oil. No hazardous
consequences. Operability issue only. (downstream)

10.4. 4" manual valve on outlet of a single Oil  |10.4.1. Potential to decrease and lose flow of produced oil to
Tank TK-5001/2/3/6/7/8 closed in error truck loadout. Potential to increase flow of produced
(during loadout) oil to and overfill Oil Tank TK-5001/2/3/6/7/8 with

closed outlet valve. Potential to misdirect produced

oil to tank with open valve. Potential to equalize
levels of tanks via common overfill line. No hazard
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Well Production Process

Project PHA Study

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
consequences. Operability issue only.
(upstream)
10.4.2. Potential to decrease and lose flow of produced oil to
truck loadout. No hazardous consequences.
Operability issue only. (downstream)
10.5. 6" manual valve on produced oil lineto  |10.5.1. Potential to increase level in and overfill Oil Tank TK-|1. Operating procedures address proper manual 1 M Trucks could be in the area
truck loadout closed in error 5001/2/3/6/7/8 and equalize levels in other Oil Tank valve alignment of the event when this
TK-5(_)01/2/3/6/7/$. Pote_ntial to continue to increase |, Daily checks of equipment and operating hazard scenario event
level in and overfill all Oil Tan_k_TK-5001/2/3/6/7/8. conditions by Operator occurs.
Potential to send produced oil into blanket gas ;
system. Potential to increase pressure in and 3. Pressure Relief Valve PRV-5110 on Flare Gas
overpressure and rupture Oil Tank TK- Ilm_a on Oil Tank TK-5001 set at 14 oz/_|n2
5001/2/3/6/7/8. Potential to release produced oil and | relieves to atmosphere at a safe location
produced gas into atmosphere and onto ground. (above top of tank)
Potential fire/explosion. Potential personnel injury. 4. Pressure Vacuum Relief Valve PVRV-
Potential environmental impact. (upstream) 5101/2/3/6/7/8 on Oil Tank TK-5001/2/3/6/7/8
set at 16 o0z/in2 designed to relieve into
atmosphere at a safe location (above top of
tank)
5. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
6. Secondary and tertiary containment for Oil
Tank TK-5001/2/3/6/7/8
7. Emergency Response Plan (ERP)
10.5.2. Potential to increase level in and overfill Oil Tank TK-
5001/2/3/6/7/8 and equalize levels in other Oil Tank
TK-5001/2/3/6/7/8. Potential inability to load trucks
with produced oil. No hazardous consequences.
Operability issue only. (downstream)
11. Lower Temperature 11.1. No credible causes identified by PHA
Team
12. Higher Temperature 12.1. No credible causes identified by PHA
Team
13. Composition 13.1. No credible causes identified by PHA
Team
14. Contamination 14.1. No credible causes identified by PHA
Team
15. Instrumentation 15.1. No credible causes identified by PHA
Team
16. Sampling 16.1. No credible causes identified by PHA
Team
17. Leak/Rupture 17.1. Flange / gasket / tubing / hose / valve 17.1.1. Potential to leak hydrocarbons into atmosphere or  |1. Gasket replacement program as part of 3
onto ground. Potential fire/explosion. Potential maintenance activity
ther_mal exposure and personnel injury. Potential 2. Daily checks of equipment and operating
environmental impact. conditions by Operator
3. Leak detection and repair (LDAR) program to
periodically monitor emissions
4. Emergency Response Plan (ERP)
18. Corrosion 18.1. No credible causes identified by PHA
Team
19. Erosion 19.1. No credible causes identified by PHA
Team
20. Loss of Utility 20.1. No credible causes identified by PHA

Team

21.

Service Failure

21.1.

No credible causes identified by PHA
Team

22. Startup 22.1. No credible causes identified by PHA
Team
23. Shutdown 23.1. No credible causes identified by PHA

Team
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Node: 5. Produced Oil from: Liquid outlet of 2-Phase Separator V-001 (PO1) into and thru Horizontal Separator V-1120 (PO2) thru Produced Oil Header thru liquid separation from Vapor Recovery Tower V-2000 (PO3) and thru Oil Tank TK-5001/2/3/6/7/8 to Truck Loadout (green)
Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1418

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
24. Maintenance 24.1. 4" manual valve on liquid outlet of Vapor |24.1.1. Potential to decrease lose flow of produced oil to Qil |1. Operating procedures address proper manual M 18. Verify and document the sizing basis and Summit Engineering
Recovery Tower V-2000 closed in error Tank TK-5001/2/3/6/7/8 and to VRU Gas valve alignment set point for Pressure Safety Valve PSV-
AND 4" manual valve on gas outlet of Compressor C-3510. Potential to increase level in 2. Daily checks of equipment and operating 2100 on the Vapor Recovery Tower V-
Vapor Recovery Tower V-2000 closed in and overfill Vapor Recovery Tower V-2000 and conditions by Operator 2000.
error (following maintenance of Vapor increase pressure in and overpressure and rupture - -
Recovery Tower V-2000) Vapor Recovery Tower V-2000. Potential to release |3- High-High Level Alarm LAHH-2000 on Vapor
produced oil, produced water (condensate) and Recovery Tower V-2000
produced gas into atmosphere and onto ground. 4. Level Switch High-High LSHH-2000 on Vapor
Potential fire/explosion. Potential personnel injury. Recovery Tower V-2000 activates an ESD
Potential environmental impact. (upstream) 5. Ability to manually activate an Emergency
Shutdown (ESD)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Pressure Safety Valve PSV-2100 on Vapor
Recovery Tower V-2000 set at ??? psig
relieves to atmosphere at a safe location (40
feet above grade)
8. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
9. Manual isolation valve upstream of PSV is car
sealed open (CSO)
10. Emergency Response Plan (ERP)
24.1.2. Potential to decrease lose flow of produced oil to Oil
Tank TK-5001/2/3/6/7/8. Potential to decrease
production of produced oil. No hazardous
consequences. Operability issue only. (downstream)
24.1.3. Potential to decrease and lose flow of produced gas |1. Operating procedures address proper manual
from Vapor Recovery Tower V-2000. Potential to valve alignment
decrease and lose flow of produced to VRU Gas 2. Daily checks of equipment and operating
Compressor C-3510. Potential to starve compressor. | o aiione by Operator
Potential to damage compressor, but with no external
release of gas. Potential to decrease flow of
produced gas to Sales Gas. No hazardous
consequences. Operability issue only. (downstream)
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No credible causes identified by PHA
Team
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing produced fluids. Potential to release 2. Physical barriers designed to protect process measures around any vulnerable process
produced oil and produced water (condensate) into equipment and piping equipment, to provide assurance that safe
atmosphere and onto ground. Potential fire. Potential work practices for the control of hazards
personnel injury. Potential environmental impact. 3. Emergency Response Plan (ERP) during production activities are in place.
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Node: 6. Produced Water from: Water outlet of Horizontal Separator V-1120 (PW1) to Produced Water Header and thru Water Tank TK-4001/4 to Truck Loadout (rose)
Drawings / References: 8365-01-1403; 8365-01-1410

Well Production Process

Project PHA Study

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments

1. No/Less Flow 1.1. No new causes, refer to Higher Level

deviation in this node
2. Higher Flow 2.1. No new causes, refer to No/Lower Level
deviation in this node
3. Reverse Flow 3.1. No credible causes identified by PHA Team(3.1.1. . 2" check valve on produced water outlet of
Horizontal Separator V-1120 downstream of
Level Control Valve LCV-0102 is designed to
prevent backflow from Produced Water Header
4. As Well As Flow 4.1. No credible causes identified by PHA Team
5. Misdirected Flow 5.1. 4" manual valve on inlet of a single Water |5.1.1. Potential to decrease flow of produced water to tank
Tank TK-4001/4 closed in error with closed valve. Potential to misdirect produced
water to and overfill tank with open valve. Potential to
equalize levels of tanks via common overfill line. No
hazard consequences. Operability issue only.
6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team|6.1.1. Refer to hazard scenario for loss of blanket gas and
potential to decrease and lose blanket gas for Oil Tank
TK-5001/2/3/6/7/8 and Water Tank TK-4001/4;
potential to create vacuum in and collapse Oil Tank
TK-5001/2/3/6/7/8 and/or Water Tank TK-4001/4
during truck loadout in No/Less Flow deviation in Node
2.
7. Lower Pressure 7.1. No new causes, refer to No/Less Flow
deviation in this node
8. Higher Pressure 8.1. No new causes, refer to Higher Flow
deviation in this node
9. No/Lower Level 9.1. Level Control Valve LCV-0102 on 9.1.1. Potential to decrease and lose water level in
Horizontal Separator V-1120 malfunctions Horizontal Separator V-1120. Potential to send
open or open in error or set in error produced oil with produced water to Water Tank TK-
4001/4. Potential to decrease flow of produced oil to
Oil Tank TK-5001/2/3/6/7/8. Potential to decrease
production of produced oil. No hazardous
consequences. Operability issue only. (upstream)
9.1.2. Potential to decrease and lose water level in 1. Periodic inspection and testing of control valves
Horizontal Sep_arator V-1120. Potential to send 2. Daily checks of equipment and operating
produced oil Wl_th produced yvater to Water Tank TK- conditions by Operator
4001/4. Potential to contaminate produced water in - . ;
tanks and require recycling of water and oil. No 3. Restrlcte_d Orifice RO-0102 in produced water
hazardous consequences. Operability issue only. line restricts flow
(downstream)

10. Higher Level 10.1. Level Control Valve LCV-0102 on 10.1.1. Potential to increase water level in and overfill . Periodic inspection and testing of control valves
Horizontal Separ_ator V-1120 m_alfunctions Horizontal Separa_tor V-1120. Po_tentia_l to send 2. Daily checks of equipment and operating
closed or closed in error or set in error or produced water with produced oil to Oil Tank TK- conditions by Operator
either 2" manual isolation valve around 5001/2/3/6/7/8. Potential to contaminate produced oil .

LCV-0102 closed in error or produced in tanks and require recycling of oil and water. 3. Produced water line is heat traced and
water line plugged due to cold weather or Potential to decrease production of produced oil. No insulated
6" common manual valve in Produced hazardous consequences. Operability issue only.
Water Header closed in error (upstream)
10.1.2. Potential to increase water level in and overfill . Periodic inspection and testing of control valves
Horizontal Separa_tor V-1120. Pqtentla_l to send 2. Daily checks of equipment and operating
produced water with produced oil to Oil Tank TK- P
) conditions by Operator
5001/2/3/6/7/8. Potential decrease flow of produced T
water to Water Tank TK-4001/4. No hazardous 3. Produced water line is heat traced and
consequences. Operability issue only. (downstream) | _insulated
10.2. 6" common manual valve in Produced 10.2.1. Refer to all scenarios for Higher Level deviation in
Water Header closed in error Node 7 Condensate
10.3. 4" manual valve on outlet of a single 10.3.1. Potential to decrease and lose flow of produced
Water Tank TK-4001/4 closed in error water to truck loadout. Potential to increase flow of
(during loadout) produced water to and overfill Water Tank TK-4001/4
with closed outlet valve. Potential to misdirect
produced water to tank with open valve. Potential to
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Node: 6. Produced Water from: Water outlet of Horizontal Separator V-1120 (PW1) to Produced Water Header and thru Water Tank TK-4001/4 to Truck Loadout (rose)
Drawings / References: 8365-01-1403; 8365-01-1410

Well Production Process
Project PHA Study

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
equalize levels of tanks via common overfill line. No
hazard consequences. Operability issue only.
(upstream)
10.3.2. IF second tank is already full, then:
10.3.3. Potential to increase level in and overfill Water Tank |1. Operating procedures address proper manual
TK-4001/4 and equalize levels in other Water Tank valve alignment
TK-4001/4. Potential to continue to increase Iev_eI N 15 Daily checks of equipment and operating
and overfill both Water Tank TK-4001/4. Potential to -
) conditions by Operator
send produced water into blanket gas system. -
Potential to increase pressure in and overpressure  |3- Pressure Relief Valve PRV-5110 on Flare Gas
and rupture Water Tank TK-4001/4. Potential to line on Oil Tank TK-5001 set at 14 0z/in2
release produced water with residual condensate into| 'elieves to atmosphere at a safe location
atmosphere and onto ground. No hazardous (above top of tank)
consequences. Operability issue only. (upstream) 4. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
relieves to atmosphere at a safe location
(above top of tank)
5. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
6. Secondary and tertiary containment for Water
Tank TK-4001/4
10.3.4. Potential to decrease and lose flow of produced
water to truck loadout. No hazardous consequences.
Operability issue only. (downstream)
10.4. 4" manual valve on produced water line t0|10.4.1. Potential to increase level in and overfill Water Tank |1. Operating procedures address proper manual
truck loadout closed in error TK-4001/4 and equalize levels in other Water Tank valve alignment
TK-4001/4. Potential to continue to increase Iev_eI iN" 1> Daily checks of equipment and operating
and overfill both Water Tank TK-4001/4. Potential to -
b conditions by Operator
send produced water into blanket gas system. -
Potential to increase pressure in and overpressure  |3- Pressure Relief Valve PRV-5110 on Flare Gas
and rupture Water Tank TK-4001/4. Potential to line on Oil Tank TK-5001 set at 14 oz/in2
release produced water with residual condensate into| 'elieves to atmosphere at a safe location
atmosphere and onto ground. No hazardous (above top of tank)
consequences. Operability issue only. (upstream) 4. Pressure Vacuum Relief Valve PVRV-4001/4
on Water Tank TK-4001/4 set at 16 0z/in2
relieves to atmosphere at a safe location
(above top of tank)
5. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
6. Secondary and tertiary containment for Water
Tank TK-4001/4
10.4.2. Potential to increase level in and overfill Water Tank
TK-4001/4 and equalize levels in other Water Tank
TK-4001/4. Potential inability to load trucks with
produced water. No hazardous consequences.
Operability issue only. (downstream)
11. Lower Temperature 11.1. No credible causes identified by PHA
Team
12. Higher Temperature 12.1. Water temperature in Water Tank TK- 12.1.1. Potential to degrade tank lining. Potential to increase |1. Secondary and tertiary containment for Water
4001/4 for any reason corrosion rate for tank. Potential to leak produced Tank TK-4001/4
water with residual condensate onto ground. No
hazardous consequences. Operability issue only.
(upstream)
13. Composition 13.1. No credible causes identified by PHA
Team
14. Contamination 14.1. No new causes, refer to No/Lower and
Higher Level deviations in this node
15. Instrumentation 15.1. No credible causes identified by PHA
Team
16. Sampling 16.1. No credible causes identified by PHA
Team
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Node: 6. Produced Water from: Water outlet of Horizontal Separator V-1120 (PW1) to Produced Water Header and thru Water Tank TK-4001/4 to Truck Loadout (rose)
Drawings / References: 8365-01-1403; 8365-01-1410

Well Production Process
Project PHA Study

Deviation Cause Consequences Safeguards RR Recommendations Responsible Party Comments
17. Leak/Rupture 17.1. Flange / gasket / tubing / hose / valve 17.1.1. Potential to leak produced water with residual 1. Gasket replacement program as part of
condensate into atmosphere or onto ground. No maintenance activity
hazardous consequences. Operability issue only. 2. Daily checks of equipment and operating
(upstream) conditions by Operator
3. Leak detection and repair (LDAR) program to
periodically monitor emissions
4. Emergency Response Plan (ERP)
18. Corrosion 18.1. No credible causes identified by PHA
Team
19. Erosion 19.1. No credible causes identified by PHA
Team
20. Loss of Utility 20.1. No credible causes identified by PHA
Team
21. Service Failure 21.1. No credible causes identified by PHA
Team
22. Startup 22.1. No credible causes identified by PHA
Team
23. Shutdown 23.1. No credible causes identified by PHA
Team
24. Maintenance 24.1. No credible causes identified by PHA
Team
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No credible causes identified by PHA
Team
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing producgd qui_ds. Potential to rel_ease 2. Physical barriers designed to protect process measures around any vulnerable process
produced water with residual condensate into equipment and piping equipment, to provide assurance that safe
atmosphere and onto ground. No hazardous work practices for the control of hazards
consequence. Operability issue only. during production activities are in place.
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Well Production Process

Project PHA Study

Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
1. No/Less Flow 1.1. No new causes, refer to Higher Level
deviation in this node
2. Higher Flow 2.1. No new causes, refer to No/Lower Level
deviation in this node
3. Reverse Flow 3.1. 6" common manual valve in Produced 3.1.1. Potential to decrease flow of produced water or 1. Refer to safeguards for scenarios for overfilling
Water Header closed in error or Water condensate from any source of produced water vessels in Higher Level deviation in this node,
Tank TK-4001/4 are full for any reason (condensate) to Water Tank TK-4001/4. Potential to plus:
send (reverse flow) produced water (condensate) to |5 1+ check valve on produced water (condensate)
one or more alternate source(s). Refer to scenarios for| = |iha downstream of Level Control Valve LCV-
overfilling vessels in Higher Level deviation in this 3450 on Sales Gas Scrubber V-3450
node.
3. 2" check valve on produced water (condensate)
line downstream of Level Control Valve LCV-
3011 on Fuel Gas Scrubber V-3011
4. 2" check valve on produced water (condensate)
line downstream of Level Control Valve LCV-
3510 on C-2510 Suction Scrubber V-3510
5. 2" check valve on produced water (condensate)
line downstream of ECD Knockout Pump P-
9050 on ECD Knockout Drum V-9050
6. 2" check valve on produced water (condensate)
line downstream of ECD Knockout Pump P-
9055 on ECD Knockout Drum V-9055
7. Three 1" check valves on drain lines from VRU
Gas Compressor C-3510
4. As Well As Flow 4.1. No new causes, refer to No/Lower Level
deviation in this node
5. Misdirected Flow 5.1. No credible causes identified by PHA Team
6. No Pressure (Vacuum) 6.1. No credible causes identified by PHA Team
7. Lower Pressure 7.1. No new causes, refer to Higher Level
deviation in this node
8. Higher Pressure 8.1. No new causes, refer to No/Lower Level
deviation in this node
9. No/Lower Level 9.1. 2" manual drain valve on liquid outlet of 9.1.1. Potential to increase flow of produced water
Vapor Recovery Tower V-2000 left open in (condensate) from liquid outlet of Vapor Recovery
error (after draining vessel) Tower V-2000. Potential to decrease and lose water
level in Vapor Recovery Tower V-2000. Potential to
send produced oil with produced water (condensate)
to Water Tank TK-4001/4. Potential decrease
production of produced oil. No hazardous
consequences. Operability issue only. (upstream)
9.1.2. Potential to increase flow of produced water 1. Operating procedures address proper manual
(condensate) from liquid outlet of Vapor Recovery valve alignment
Tower V-2000. Potential to decrease and lose water |o. Daily checks of equipment and operating
level in Vapor Re_coyery Tower V-2000. Potential to conditions by Operator
send produced oil with produced water (condensate)
to Water Tank TK-4001/4. Potential to contaminate ~ |3- Low-Low Level Alarm LALL-2000 on Vapor
produced water in tanks and require recycling of water | Recovery Tower V-2000
and oil. No hazardous consequences. Operability 4. Level Switch Low-Low LSLL-2000 on Vapor
issue only. (downstream) Recovery Tower V-2000 activates an ESD
5. Ability to manually activate an Emergency
Shutdown (ESD)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
9.2. 1" Level Control Valve LCV-3450 on Sales [9.2.1. Potential to increase flow of produced water
Gas Scrubber V-3450 malfunctions open or (condensate) from liquid outlet of Sales Gas Scrubber
open in error or set in error V-3450. Potential to decrease and lose level of
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Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD
Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S L RR Recommendations Responsible Party Comments
produced water (condensate) in Sales Gas Scrubber
V-3450. Potential to decrease and lose flow of
produced gas to Sales Gas Header. Potential to
decrease and lose production of Sales Gas. No
hazardous consequences. Operability issue only.
(upstream)

9.2.2. Potential to increase flow of produced water 1. Periodic inspection and testing of control valves
(condensate) from liquid outlet of Sales Gas Scrubber |,
V-3450. Potential to send produced gas into produced
water to Water Tank TK-4001/4. Potential to slightly -
increase level in but insufficient to overfill Water Tank |3- Pressure Relief Valve PRV-5110 on Flare Gas

. Daily checks of equipment and operating
conditions by Operator

TK-4001/4. Potential to increase pressure in and line on Oil Tank TK-5001 set at 14 0z/in2
overpressure and rupture Water Tank TK-4001/4. relieves to atmosphere at a safe location
Potential to release produced water with residual (above top of tank)

condensate into atmosphere and onto ground. No 4. Pressure Vacuum Relief Valve PVRV-4001/4
hazardous consequences. Operability issue only. on Water Tank TK-4001/4 set at 16 0z/in2
(downstream) relieves to atmosphere at a safe location

(above top of tank)

5. Periodic inspection and testing of PSVs, PRVs,
and PVRVs

6. Secondary and tertiary containment for Water
Tank TK-4001/4

9.3. 2" Level Control Valve LCV-3011 on Fuel (9.3.1. Potential to increase flow of produced water 1. Fuel gas supply from Horizontal Separator V-
Gas Scrubber V-3011 malfunctions open or (condensate) from liquid outlet of Fuel Gas Scrubber 1120/1220 is a sufficient supplement (with 2"
open in error or set in error or 1" normally V-3011. Potential to decrease and lose level in Fuel manual valve on Fuel Gas Scrubber V-201/202)
closed (NC) manual bypass (drain) valve Gas Scrubber V-3011. Potential to send (gas blowby)
around LCV-3011 open in error or leaks fuel gas to Condensate Header. Potential to decrease
through and lose flow of fuel gas to LP Gas Compressor C-

2510. Refer to hazard scenario for LP Gas
Compressor C-2510 not running for any reason (e.g.
loss of fuel gas) in No/Less Flow deviation in Node 2
Produced Gas. (upstream)

9.3.2. Potential to increase flow of produced water 1. Operating procedures address proper manual 3 4 L
(condensate) from liquid outlet of Fuel Gas Scrubber valve alignment
V-3011. Potential to decrease and lose level in Fuel
Gas Scrubber V-3011. Potential to send (gas blowby)
fuel gas to Condensate Header. Potential to decrease
and lose flow of fuel gas pilot for Emission Control  (3- Burner Management System BMS-9010/20 for
Device BR-9010/20. Potential to lose ability to control | Emission Control Device BR-9010/20 indicates
emissions. Potential to emit uncombusted fuel gas and alarms for intermittent loss of fuel gas to
(natural gas) into atmosphere. Potential environmental|_Pilot
impact only. (upstream) 4. Fuel gas supply from Horizontal Separator V-

1120/1220 is a sufficient supplement (with 2"

manual valve on Fuel Gas Scrubber V-201/202)

5. Air Quality Monitoring System to continuously
monitor emissions

2. Daily checks of equipment and operating
conditions by Operator

9.3.3. Potential to increase flow of produced water 1. Operating procedures address proper manual
(condensate) from liquid outlet of Fuel Gas Scrubber valve alignment
V-3011. Potential to decrease and lose level in Fuel
Gas Scrubber V-3011. Potential to send (gas blowby) ) ; -
fuel gas to Condensate Header. Potential to send fuel [3- Daily checks of equipment and operating

2. Periodic inspection and testing of control valves

gas into produced water to Water Tank TK-4001/4. conditions by Operator
Potential to slightly increase level in but insufficient to 4. Pressure Relief Valve PRV-5110 on Flare Gas
overfill Water Tank TK-4001/4. Potential to increase line on Oil Tank TK-5001 set at 14 0z/in2
pressure in and overpressure and rupture Water Tank | relieves to atmosphere at a safe location
TK-4001/4. Potential to release produced water with (above top of tank)
residual condensate into atmosphere and onto ground. 5. Pressure Vacuum Relief Valve PVRV-4001/4
No hazardous consequences. Operability issue only. | on Water Tank TK-4001/4 set at 16 oz/in2
(downstream) relieves to atmosphere at a safe location
(above top of tank)
6. Periodic inspection and testing of PSVs, PRVs,
and PVRVs
7. Secondary and tertiary containment for Water
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Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)
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Deviation

Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

Tank TK-4001/4

9.4. 2" Level Control Valve LCV-3510 on C-
2510 Suction Scrubber V-3510
malfunctions open or open in error or set in
error or 2" normally closed (NC) manual
bypass (drain) valve around LCV-3510
closed in error or leaks through

9.4.1.

Potential to increase flow of produced water
(condensate) from liquid outlet of C-2510 Suction
Scrubber V-3510. Potential to decrease and lose level
in C-2510 Suction Scrubber V-3510. Potential to
decrease flow of produced gas from C-2510 Suction
Scrubber V-3510. Potential to decrease flow of
produced gas to LP Gas Compressor C-2510.
Potential to starve compressor. Potential to damage
compressor with no external release of fluids. No
hazardous consequences. Operability issue only.
(upstream)

9.4.2.

Potential to increase flow of produced water
(condensate) from liquid outlet of C-2510 Suction
Scrubber V-3510. Potential to decrease and lose level
in C-2510 Suction Scrubber V-3510. Potential to send
(gas blowby) produced gas to Condensate Header.
Potential to send produced gas into produced water to
Water Tank TK-4001/4. Potential to slightly increase
level in but insufficient to overfill Water Tank TK-
4001/4. Potential to increase pressure in and
overpressure and rupture Water Tank TK-4001/4.
Potential to release produced water with residual
condensate into atmosphere and onto ground. No
hazardous consequences. Operability issue only.
(downstream)

. Operating procedures address proper manual

valve alignment

2. Periodic inspection and testing of control valves

3. Daily checks of equipment and operating

conditions by Operator

4.

Pressure Relief Valve PRV-5110 on Flare Gas
line on Oil Tank TK-5001 set at 14 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Pressure Vacuum Relief Valve PVRV-4001/4

on Water Tank TK-4001/4 set at 16 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Secondary and tertiary containment for Water

Tank TK-4001/4

9.5. ECD Knockout Pump P-9050 on produced
water (condensate) line from ECD
Knockout Drum V-9050 malfunctions on or
controller set in error (when drum is not
intended to be drained)

9.5.1.

Potential to increase flow of produced water
(condensate) from ECD Knockout Pump P-9050.
Potential to decrease and lose level of produced water
(condensate) in ECD Knockout Drum V-9050.
Potential to send (gas blowby) flare gas to pump but
insufficient to overpressure pump. Potential to cavitate
pump. Potential to damage pump, but with no external
release of fluids. No hazardous consequences.
Operability issue only. (downstream)

9.5.2.

Potential to increase flow of produced water
(condensate) from ECD Knockout Pump P-9050.
Potential to decrease and lose level of produced water
(condensate) in ECD Knockout Drum V-9050.
Potential to send (gas blowby) flare gas to pump.
Potential to temporarily decrease flow of flare gas to
Emission Control Device BR-9010/20. No hazardous
consequences. Operability issue only. (downstream)

9.6. ECD Knockout Pump P-9055 on produced
water (condensate) line from ECD
Knockout Drum V-9055 malfunctions on or
controller set in error (when drum is not
intended to be drained)

9.6.1.

Potential to increase flow of produced water
(condensate) from ECD Knockout Pump P-9055.
Potential to decrease and lose flow of produced water
(condensate) to ECD Knockout Pump P-9055.
Potential to send (gas blowby) flare gas to pump but
insufficient to overpressure pump. Potential to cavitate
pump. Potential to damage pump, but with no external
release of fluids. No hazardous consequences.
Operability issue only. (downstream)

9.6.2.

Potential to increase flow of produced water
(condensate) from ECD Knockout Pump P-9055.
Potential to decrease and lose level of produced water
(condensate) in ECD Knockout Drum V-9055.
Potential to send (gas blowby) flare gas to pump.
Potential to temporarily decrease flow of flare gas to
Emission Control Device BR-9010/20. No hazardous

Project No. 5327

JCL Risk Services LLC (Committed to Success)

63 of 71

Dec 31, 2019
Rev. 0 (Final)




GMT Exploration Company LLC
Majestic 16 Well Pad Facility - Adams County, CO

Appendix D - PHA Worksheets

Well Production Process
Project PHA Study

Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation

Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

consequences. Operability issue only. (downstream)

9.7. One or more 1" manual drain valves on
VRU Gas Compressor C-3510 open in
error (after draining compressor)

9.7.1.

Potential to decrease and lose level of produced water
(condensate) in compressor drain pot. Potential to
send produced gas to Condensate Header. Potential
to send produced gas into produced water to Water
Tank TK-4001/4. Potential to decrease flow of
produced gas to Sales Gas Header. Potential to
decrease and lose production of Sales Gas. No
hazardous consequences. Operability issue only.
(upstream)

9.7.2.

Potential to decrease and lose level of produced water
(condensate) in compressor drain pot. Potential to
send produced gas to Condensate Header. Potential
to send produced gas into produced water to Water
Tank TK-4001/4. Potential to slightly increase level in
but insufficient to overfill Water Tank TK-4001/4.
Potential to increase pressure in and overpressure
and rupture Water Tank TK-4001/4. Potential to
release produced water with residual condensate into
atmosphere and onto ground. No hazardous
consequences. Operability issue only. (downstream)

1

. Operating procedures address proper manual

valve alignment

2. Daily checks of equipment and operating

conditions by Operator

3. Pressure Relief Valve PRV-5110 on Flare Gas

line on Oil Tank TK-5001 set at 14 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Pressure Vacuum Relief Valve PVRV-4001/4

on Water Tank TK-4001/4 set at 16 0z/in2
relieves to atmosphere at a safe location
(above top of tank)

. Periodic inspection and testing of PSVs, PRVs,

and PVRVs

. Secondary and tertiary containment for Water

Tank TK-4001/4

9.8. One or more 1" manual drain valves on
Emission Control Device BR-9010/20 drain
pot open in error or leaks through AND 1'
manual valve to Sump Tank SU-701 open
in error or leaks through (after draining pot)

9.8.1.

Potential to decrease and lose level of produced water
(condensate) in Emission Control Device BR-9010/20
drain pot. No hazardous consequences. Operability
issue only. (upstream)

Path of least resistance of
flare gas is through the
Emission Control Device
BR-9010/20 rather than the
Sump Tank SU-701.

9.8.2.

Potential to decrease and lose level of produced water
(condensate) in Emission Control Device BR-9010/20
drain pot. No hazardous consequences. Operability
issue only. (downstream)

1.

Operating procedures address proper manual
valve alignment

2.

Daily checks of equipment and operating
conditions by Operator

Path of least resistance of
flare gas is through the
Emission Control Device
BR-9010/20 rather than the
Sump Tank SU-701.

10. Higher Level

10.1. 2" manual drain valve on liquid outlet of
Vapor Recovery Tower V-2000 closed in
error (vessel not drained) or 6" common
manual valve in Produced Water Header
closed in error

10.1.1. Potential to decrease and lose flow of produced

water (condensate) from liquid outlet of Vapor
Recovery Tower V-2000. Potential to increase water
level in Vapor Recovery Tower V-2000 up to
produced oil outlet of vessel. Potential to send
produced water (condensate) with produced oil to Oil
Tank TK-5001/2/3/6/7/8. Potential to contaminate
produced oil in tanks and require recycling of oil and
water. Potential to decrease production of produced
oil. No hazardous consequences. Operability issue
only. (upstream)

1.

Operating procedures address proper manual
valve alignment

. Daily checks of equipment and operating

conditions by Operator

10.1.2. Refer to scenarios for Higher Level deviation in Node

6 Produced Water for 6" common manual valve in
Produced Water Header closed in error. (upstream)

10.1.3. Potential to decrease and lose flow of produced

water (condensate) from liquid outlet of Vapor
Recovery Tower V-2000. Potential to increase water
level in Vapor Recovery Tower V-2000 up to
produced oil outlet of vessel. Potential to send
produced water (condensate) with produced oil to Oil
Tank TK-5001/2/3/6/7/8. Potential to decrease
production of produced water (condensate). No
hazardous consequences. Operability issue only.
(downstream)

10.2. 1" Level Control Valve LCV-3450 on
Sales Gas Scrubber V-3450 malfunctions

10.2.1. Potential to decrease and lose flow of produced

water (condensate) from liquid outlet of Sales Gas

1.

Operating procedures address proper manual
valve alignment
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Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
cI_osed or closed i_n error or set in error or Scrubber_V-3450. Potential to increase water Ie\_/el in o periodic inspection and testing of control valves
either 1" manual isolation valve around and overfill Sales Gas Scrubber V-3450. Potential to B ) -
LCV-3450 closed in error or 6" common send produced water (condensate) into and - Daily checks of equipment and operating
manual valve in Produced Water Header contaminate Sales Gas. Potential to damage Sales conditions by Operator
closed in error Gas Compressor (if compressor is in scope later). No|4. High-High Level Alarm LAHH-3450 on Sales

hazardous consequences. Operability issue only. Gas Scrubber V-3450 (independent of LC-
(upstream) 3450)
10.2.2. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual
water (condensate) from liquid outlet of Sales Gas valve alignment
Scrubber_v-3450. Potential to increase water Ie\_/el in |5 periodic inspection and testing of control valves
and overfill Sales Gas Scrubber V-3450. Potential to - ] -
send (carry over) produced water (condensate) to |- Daily checks of equipment and operating
Fuel Gas Scrubber V-3011. Potential to increase conditions by Operator
level in and overfill Fuel Gas Scrubber V-3011. 4. High-High Level Alarm LAHH-3450 on Sales
Potential to send (carry over) produced water Gas Scrubber V-3450 (independent of LC-
(condensate) into and contaminate fuel gas system. 3450)
]I:’otlentlaltto sednccji producEg Véaterc(condensatec): '2150 5. Level Control Valve LCV-3011 on Fuel Gas
uel gas to and damage as Lompressor - Scrubber V-3011 designed to maintain level
engine. No hazardous consequences. Operability - -
issue only. (upstream) 6. High-High Level Alarm LAHH-3011 on Fuel
Gas Scrubber V-3011 (independent of LC-
3011)
7. Ability to manually drain Fuel Gas Scrubber V-
3011
8. Compressor Fuel Gas Scrubber Pot
10.2.3. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
water (condensate) from liquid outlet of Sales Gas valve alignment
Scrubber_V-3450. Potential to increase water Ie\_/el iN > periodic inspection and testing of control valves
and overfill Sales Gas Scrubber V-3450. Potential to - ; -
send (carry over) produced water (condensate) to - Daily checks of equipment and operating
Fuel Gas Scrubber V-3011. Potential to increase conditions by Operator
level in and overfill Fuel Gas Scrubber V-3011. 4. High-High Level Alarm LAHH-3450 on Sales
Potential to send (carry over) produced water Gas Scrubber V-3450 (independent of LC-
(condensate) into and contaminate fuel gas system. 3450)
Potential to send condensate mist to Emission
h : A 5. Level Control Valve LCV-3011 on Fuel Gas
Control '?e"'c.e 83'9010/20' Potential for partial Scrubber V-3011 designed to maintain level
combustion with visible flame and smoke and/or X -
flameout with unignited hydrocarbon emissions. 6. High-High Level Alarm LAHH-3011 on Fuel
Potential environmental impact. (upstream) gngCVUbbef V-3011 (independent of LC-
7. Ability to manually drain Fuel Gas Scrubber V-
3011
8. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.2.4. Refer to scenarios for Higher Level deviation in Node
6 Produced Water for 6" common manual valve in
Produced Water Header closed in error. (upstream)
10.2.5. Potential to decrease and lose flow of produced
water (condensate) from liquid outlet of Sales Gas
Scrubber V-3450. Potential to decrease and lose flow
of produced water (condensate) to Water Tank TK-
4001/4. Potential to decrease production of produced
water (condensate). No hazardous consequences.
Operability issue only. (downstream)
10.3. 2" Level Control Valve LCV-3011 on Fuel |10.3.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual
Gas Scrubber V-3011 malfunctions water (condensate) from liquid outlet of Fuel Gas valve alignment
ploseq or set in error or either 2" manual_ Scrubber V-3011. Potential to _increase Ie\{el of 2. Periodic inspection and testing of control valves
isolation valve around LCV-3011 closed in produced water (condensate) in and overfill Fuel Gas ) ; -
error or 6" common manual valve in Scrubber V-3011. Potential to send (carry over) 3. Daily checks of equipment and operating
Produced Water Header closed in error produced water (condensate) into and contaminate conditions by Operator
fuel gas system. Potential to send produced water  |4. High-High Level Alarm LAHH-3011 on Fuel
(condensate) in fuel gas to and damage LP Gas Gas Scrubber V-3011 (independent of LC-
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Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
Compressor C-2150 engine. No hazardous 3011)
consequences. Operability issue only. (upstream) 5. Ability to manually drain Fuel Gas Scrubber V-
3011
6. Compressor Fuel Gas Scrubber Pot
10.3.2. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
water (condensate) from liquid outlet of Fuel Gas valve alignment
Scrubber V-3011. Potential to increase level inand |5 periodic inspection and testing of control valves
overfill Fuel Gas Scrubber V-3011. Potential to send - - -
(carry over) produced water (condensate) into and |3+ Daily checks of equipment and operating
contaminate fuel gas system. Potential to send conditions by Operator
condensate mist to Emission Control Device BR- 4. High-High Level Alarm LAHH-3011 on Fuel
9010/20. Potential for partial combustion with visible | Gas Scrubber V-3011 (independent of LC-
flame and smoke and/or flameout with unignited 3011)
hydrocarbon emissions. Potential environmental 5. Ability to manually drain Fuel Gas Scrubber V-
impact. (upstream)
3011
6. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.3.3. Refer to scenarios for Higher Level deviation in Node
6 Produced Water for 6" common manual valve in
Produced Water Header closed in error. (upstream)
10.3.4. Potential to decrease and lose flow of produced
water (condensate) from liquid outlet of Fuel Gas
Scrubber V-3011. Potential to decrease and lose flow
of produced water (condensate) to Water Tank TK-
4001/4. Potential to decrease production of produced
water (condensate). No hazardous consequences.
Operability issue only. (downstream)

10.4. 2" Level Control Valve LCV-3510 on C- |10.4.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 35. Verify with the vendor that the LP Gas Summit Engineering Damage to compressor is
2510 Suction Scrubber V-3510 water (condensate) from liquid outlet of C-2510 valve alignment Compressor C-2510 is equipped with a not deemed credible.
malfunc"tions cloged or set in error or Suction Scrubber V-3510. Poten?ial to increa_se level |5 periodic inspection and testing of control valves dedicated scrubber.
either 2" manual isolation valve around of produced water (condensate) in and overfill C- - ; ;
LCV-3510 closed in error or 6" common 2510 Suction Scrubber V-3510. Potential to send 3. Daily checks of equipment and operating
manual valve in Produced Water Header (carry over) produced water (condensate) into and conditions by Operator
closed in error contaminate produced gas. Potential to send 4. High-High Level Alarm LAHH-3510 on C-2510

produced gas with residual condensate to LP Gas Suction Scrubber V-3510 (independent of LC-
Compressor C-2510 with no damage. No hazardous 3510)
consequences. Operability issue only. (upstream) 5. Ability to manually drain C-2510 Suction
Scrubber V-3510

10.4.2. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual
water (condensate) from liquid outlet of C-2510 valve alignment
Suction Scrubber V-3510. Potential to increase level |5 periodic inspection and testing of control valves
of produced water (condensate) in and overfill C- - - -
2510 Suction Scrubber V-3510. Potential to send 3. Daily checks of equipment and operating
(carry over) produced water (condensate) into and conditions by Operator
contaminate produced gas. Potential send produced |4. High-High Level Alarm LAHH-3510 on C-2510
gas with residual condensate from LP Gas Suction Scrubber V-3510 (independent of LC-
Compressor C-2510 to Sales Gas Scrubber V-3450. | 3510)
Potential to increase water level in and overfill Sales -, : }

; . Abil manually drain C-251 n
Gas Scrubber V-3450. Potential to send produced 5. Ability to manually drain C-2510 Suctio
g ) Scrubber V-3510

water (condensate) into and contaminate Sales Gas. - -
Potential to damage Sales Gas Compressor (if 6. High-High Level Alarm LAHH-3450 on Sales
compressor is in scope later). No hazardous Gas Scrubber V-3450 (independent of LC-
consequences. Operability issue only. (upstream) 3450)

10.4.3. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
water (condensate) from liquid outlet of C-2510 valve alignment
Suction Scrubber V-3510. Potential to increase level |, periodic inspection and testing of control valves
in and overfill C-2510 Suction Scrubber V-3510. - ; -
Potential to send (carry over) produced water 3. Daily checks of equipment and operating
(condensate) into and contaminate flare gas system. |__conditions by Operator
Potential to send condensate mist to Emission 4. High-High Level Alarm LAHH-3510 on C-2510
Control Device BR-9010/20. Potential for partial Suction Scrubber V-3510 (independent of LC-
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Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
combustion with visible flame and smoke and/or 3510)
flameout with unignited hydrocarbon emissions. 5. Ability to manually drain C-2510 Suction
Potential environmental impact. (upstream) Scrubber V-3510
6. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.4.4. Refer to scenarios for Higher Level deviation in Node
6 Produced Water for 6" common manual valve in
Produced Water Header closed in error. (upstream)
10.4.5. Potential to decrease and lose flow of produced
water (condensate) from liquid outlet of C-2510
Suction Scrubber V-3510. Potential to decrease and
lose flow of produced water (condensate) to Water
Tank TK-4001/4. Potential to decrease production of
produced water (condensate). No hazardous
consequences. Operability issue only. (downstream)
10.5. 2" manual valve on liquid outlet from ECD [10.5.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
Knockout Drum V-9050 closed in error water (condensate) from ECD Knockout Drum V- valve alignment
(when intended to drain ECD Knockout 9050 to ECD Knockout Pump P-9050. Potential to |5 Daily checks of equipment and operating
Drum V-9050) increase level of produced water (condensate) inand| - ditions by Operator
overfill ECD Knockout Drum V-9050. Potential to - .
send (carry over) produced water (condensate) into |3- High-High Level Alarm LAHH-9050 on ECD
and contaminate flare gas system. Potential to send | Knockout Drum V-9050
condensate mist to Emission Control Device BR- 4. Level Switch High-High LSHH-9050 on ECD
9010/20. Potential for partial combustion with visible Knockout Drum V-9050 activates an ESD
flame and smoke and/or flameout with unignited 5. Ability to manually activate an Emergency
hydrocarbon emissions. Potential environmental ’ Shutdown (ESD)
impact. (upstream)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.5.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9050 to ECD Knockout Pump P-9050. Potential to
cavitate and damage pump, but with no external
release of fluids. No hazardous consequences.
Operability issue only. (downstream)
10.5.3. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9050 to ECD Knockout Pump P-9050. Potential to
decrease and lose flow of produced water
(condensate) to Water Tank TK-4001/4. Potential to
decrease production of produced water
(condensate). No hazardous consequences.
Operability issue only. (downstream)
10.6. ECD Knockout Pump P-9050 not running [10.6.1. Potential to decrease and lose flow of produced 1. Preventive maintenance program for 3
for any reason (when intended to drain water (condensate) from ECD Knockout Drum V- compressors and pumps
ECD Knockout Drum V-9050) 9050 to ECD Knockout Pump P-9050. Potential to |5 Daily checks of equipment and operating
increase level of produced water (condensate) inand| - ditions by Operator
overfill ECD Knockout Drum V-9050. Potential to - _
send (carry over) produced water (condensate) into |3- High-High Level Alarm LAHH-9050 on ECD
and contaminate flare gas system. Potential to send | Knockout Drum V-9050
condensate mist to Emission Control Device BR- 4. Level Switch High-High LSHH-9050 on ECD
9010/20. Potential for partial combustion with visible Knockout Drum V-9050 activates an ESD
flame and smoke and/or flameout with unignited 5. Ability to manually activate an Emergency
hydrocarbon emissions. Potential environmental ’ Shutdown (ESD)
impact. (upstream) — -
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
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Well Production Process

Project PHA Study

Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.6.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9050 to ECD Knockout Pump P-9050. Potential to
decrease and lose flow of produced water
(condensate) to Water Tank TK-4001/4. Potential to
decrease production of produced water
(condensate). No hazardous consequences.
Operability issue only. (downstream)
10.7. 2" manual valve on discharge of ECD 10.7.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
Knockout Pump P-9050 closed in error water (condensate) from ECD Knockout Pump P- valve alignment
(when intended to drain ECD Knockout 9050. Potentia_\l to increasg level of produced water |5 Daily checks of equipment and operating
Drum V-9050) (condensate) in and overfill ECD Knockout Drum V- conditions by Operator
9050. Potential to send (carry over) produced water - -
(condensate) into and contaminate flare gas system. [3- High-High Level Alarm LAHH-9050 on ECD
Potential to send condensate mist to Emission Knockout Drum V-9050
Control Device BR-9010/20. Potential for partial 4. Level Switch High-High LSHH-9050 on ECD
combustion with visible flame and smoke and/or Knockout Drum V-9050 activates an ESD
flameo_ut With_ unignited r_lydrocarbon emissions. 5. Ability to manually activate an Emergency
Potential environmental impact. (upstream) Shutdown (ESD)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.7.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Pump P-
9050. Potential to deadhead and damage pump, but
with no external release of fluids. No hazardous
consequences. Operability issue only. (downstream)
10.7.3. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Pump P-
9050. Potential to decrease and lose flow of
produced water (condensate) to Water Tank TK-
4001/4. Potential to decrease production of produced
water (condensate). No hazardous consequences.
Operability issue only. (downstream)
10.8. 2" manual valve on liquid outlet from ECD [10.8.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
Knockout Drum V-9055 closed in error water (condensate) from ECD Knockout Drum V- valve alignment
(when intended to drain ECD Knockout 9055 to ECD Knockout Pump P-9055. Potentia! to o Daily checks of equipment and operating
Drum V-9055) increase level of produced water (condensate) inand| - ditions by Operator
overfill ECD Knockout Drum V-9055. Potential to - -
send (carry over) produced water (condensate) into  [3- High-High Level Alarm LAHH-9055 on ECD
and contaminate flare gas system. Potential to send | Knockout Drum V-9055
condensate mist to Emission Control Device BR- 4. Level Switch High-High LSHH-9055 on ECD
9010/20. Potential for partial combustion with visible Knockout Drum V-9055 activates an ESD
flame and smokg and/or flamequt With. unignited 5. Ability to manually activate an Emergency
hydrocarbon emissions. Potential environmental Shutdown (ESD)
impact. (upstream) — -
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
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Node: 7. Condensate from: Liquid outlet of: (1) Sales Gas Scrubber V-3450 (CO1); (2) Vapor Recovery Tower V-2000 (CO2); (3) Fuel Gas Scrubber V-3011 (CO3); (4) C-2510 Suction Scrubber V-3510 (CO4); (5) ECD Knockout Drum V-9050 via ECD Knockout Pump P-9050 and ECD Knockout Drum V-9055 via ECD

Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
10.8.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9055 to ECD Knockout Pump P-9055. Potential to
cavitate and damage pump, but with no external
release of fluids. No hazardous consequences.
Operability issue only. (downstream)
10.8.3. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9055 to ECD Knockout Pump P-9055. Potential to
decrease and lose flow of produced water
(condensate) to Water Tank TK-4001/4. Potential to
decrease production of produced water
(condensate). No hazardous consequences.
Operability issue only. (downstream)
10.9. ECD Knockout Pump P-9055 not running [10.9.1. Potential to decrease and lose flow of produced 1. Preventive maintenance program for 3
for any reason (when intended to drain water (condensate) from ECD Knockout Drum V- compressors and pumps
ECD Knockout Drum V-9055) 9055 to ECD Knockout Pump P-9055. Potentia! to o Daily checks of equipment and operating
increase level of produced water (condensate) inand| - ditions by Operator
overfill ECD Knockout Drum V-9055. Potential to - .
send (carry over) produced water (condensate) into |3- High-High Level Alarm LAHH-9055 on ECD
and contaminate flare gas system. Potential to send |__Knockout Drum V-9055
condensate mist to Emission Control Device BR- 4. Level Switch High-High LSHH-9055 on ECD
9010/20. Potential for partial combustion with visible Knockout Drum V-9055 activates an ESD
flame and smokg and/or flamequt With unignited 5. Ability to manually activate an Emergency
hydrocarbon emissions. Potential environmental Shutdown (ESD)
impact. (upstream)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.9.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Drum V-
9055 to ECD Knockout Pump P-9055. Potential to
decrease and lose flow of produced water
(condensate) to Water Tank TK-4001/4. Potential to
decrease production of produced water
(condensate). No hazardous consequences.
Operability issue only. (downstream)
10.10. 2" manual valve on discharge of ECD  |10.10.1. Potential to decrease and lose flow of produced 1. Operating procedures address proper manual 3
Knockout Pump P-9055 closed in error water (condensate) from ECD Knockout Pump P- valve alignment
(when intended to drain ECD Knockout 9055. Potential to increase level of produced water |5 Daily checks of equipment and operating
Drum V-9055) (condensate) in and overfill ECD Knockout Drum V- | - Jo e o by Operator
9055. Potential to send (carry over) produced water - -
(condensate) into and contaminate flare gas 3. High-High Level Alarm LAHH-9055 on ECD
system. Potential to send condensate mist to Knockout Drum V-9055
Emission Control Device BR-9010/20. Potential for |4. Level Switch High-High LSHH-9055 on ECD
partial combustion with visible flame and smoke Knockout Drum V-9055 activates an ESD
a”d.’of flameout W.ith unignited hydr(_)carbon 5. Ability to manually activate an Emergency
emissions. Potential environmental impact. Shutdown (ESD)
(upstream)
6. Ability to close either of the master valves and
flow line valve to shut off flow from the
Wellhead
7. Burner Management System BMS-9010/20 for
Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot
10.10.2. Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Pump P-
9055. Potential to deadhead and damage pump, but
with no external release of fluids. No hazardous
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Knockout Pump V-9055 (CO5); VRU Gas Compressor C-3510 (CO6); all to Condensate Header (COX) and into Produced Water Header to Water Tank TK-4001/4. Condensate from Fuel Gas Scrubber V-201 and Sump Tank SU-701 via manual drain (blue)

Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation

Cause

Consequences

Safeguards

S

RR

Recommendations

Responsible Party

Comments

consequences. Operability issue only.
(downstream)

10.10.3.

Potential to decrease and lose flow of produced
water (condensate) from ECD Knockout Pump P-
9055. Potential to decrease and lose flow of
produced water (condensate) to Water Tank TK-
4001/4. Potential to decrease production of
produced water (condensate). No hazardous
consequences. Operability issue only.
(downstream)

10.11. Accumulation of produced water
(condensate) in VRU Gas Compressor
C-3510 drain pot (not manually drained
when needed) or 6" common manual
valve in Produced Water Header closed
in error

10.11.1.

Potential to decrease and lose flow of produced
water (condensate) from VRU Gas Compressor C-
3510. Potential to leave produced water (residual
condensate) in produced gas through VRU Gas
Compressor C-3510 with no compressor damage.
No hazardous consequences. Operability issue
only. (upstream)

1. Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating
conditions by Operator

Damage to compressor is
not deemed credible.

10.11.2.

Potential to decrease and lose flow of produced
water (condensate) from VRU Gas Compressor C-
3510. Potential to leave produced water
(condensate) in produced gas through VRU Gas
Compressor C-3510. Potential to send limited
amount of produced water (condensate) to C-2510
Suction Scrubber V-3510. No hazardous
consequences. Operability issue only. (upstream)

10.11.3.

Potential to decrease and lose from of produced
water (condensate) from VRU Gas Compressor C-
3510. Potential to decrease and lose flow of
produced water (condensate) to Water Tank TK-
4001/4. Potential to decrease production of
produced water (condensate). No hazardous
consequences. Operability issue only.
(downstream)

10.12. Accumulation of produced water
(condensate) in Fuel Gas Scrubber V-
201 (not manually drained when
needed)

10.12.1.

Potential to increase level in Fuel Gas Scrubber V-
201 and send fuel gas with liquids to Fuel Gas
System and Burner B-201 in Heater H-201 for
Horizontal Separator V-1120. No hazardous
consequences. Operability issue only. (upstream)

10.12.2.

Potential to increase level in Fuel Gas Scrubber V-
201 and send fuel gas with liquids to Fuel Gas
System and Burner B-201 in Heater H-201 for
Horizontal Separator V-1120. No hazardous
consequences. Operability issue only.
(downstream)

10.13. Accumulation of produced water
(condensate) in either Emission Control
Device BR-9010/20 drain pot (not
manually drained when needed)

10.13.1.

Potential to increase level of produced water
(condensate) in Emission Control Device BR-
9010/20 drain pot. Potential to send condensate
mist to Emission Control Device BR-9010/20.
Potential for partial combustion with visible flame
and smoke and/or flameout with unignited
hydrocarbon emissions. Potential environmental
impact. (downstream)

1. Operating procedures address proper manual
valve alignment

2. Daily checks of equipment and operating
conditions by Operator

3. Burner Management System BMS-9010/20 for

Emission Control Device BR-9010/20 indicates
and alarms for intermittent loss of fuel gas to
pilot

10.13.2.

Potential to increase level of produced water
(condensate) in Emission Control Device BR-
9010/20 drain pot. No hazardous consequences.
Operability issue only. (downstream)

11. Lower Temperature

11.1. No credible causes identified by PHA

Team

12. Higher Temperature 12.1. No credible causes identified by PHA
Team

13. Composition 13.1. No credible causes identified by PHA
Team
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Drawings / References: 8365-01-1403; 8365-01-1408; 8365-01-1409; 8365-01-1410; 8365-01-1412; 8365-01-1413; 8365-01-1414; 8365-01-1415; 8365-01-1421

Deviation Cause Consequences Safeguards S RR Recommendations Responsible Party Comments
14. Contamination 14.1. No new causes, refer to No/Lower Level
and Higher Level deviations in this node
15. Instrumentation 15.1. No credible causes identified by PHA
Team
16. Sampling 16.1. No credible causes identified by PHA
Team
17. Leak/Rupture 17.1. Flange / gasket / tubing / valve 17.1.1. Potential to leak produced water (condensate) and/or|1. Gasket replacement program as part of 3
produced gas, fuel gas, flare gas into atmosphere or maintenance activity
onto ground. Potential flre/explos!o_n. Potentlal_ 2. Daily checks of equipment and operating
ther_mal exposure and personnel injury. Potential conditions by Operator
environmental impact. ; -
3. Leak detection and repair (LDAR) program to
periodically monitor emissions
4. Emergency Response Plan (ERP)
18. Corrosion 18.1. No credible causes identified by PHA
Team
19. Erosion 19.1. No credible causes identified by PHA
Team
20. Loss of Utility 20.1. No credible causes identified by PHA
Team
21. Service Failure 21.1. No credible causes identified by PHA
Team
22. Startup 22.1. No credible causes identified by PHA
Team
23. Shutdown 23.1. No credible causes identified by PHA
Team
24. Maintenance 24.1. No credible causes identified by PHA
Team
25. Inspection 25.1. No credible causes identified by PHA
Team
26. Human Factors 26.1. No credible causes identified by PHA
Team
27. Facility Siting 27.1. Vehicular traffic operating in close 27.1.1. Potential for vehicles to collide with or otherwise 1. Daily checks of equipment and operating 3 M 11. Develop a written vehicular Traffic Safety GMT
proximity to process equipment contact process equipment, piping or instrumentation | conditions by Operator Control Plan with prevention and mitigation
containing produced fluids. Potential to release 2. Physical barriers designed to protect process measures around any vulnerable process
produced water (condensate) and/or produced gas, equipment and piping equipment, to provide assurance that safe
fuel gas, flare gas. Potential fire/explosion. Potential work practices for the control of hazards
personnel injury. Potential environmental impact.  |3- Emergency Response Plan (ERP) during production activities are in place.
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