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Confidentiality Statement 
All Rights Reserved. This document is intended for Peoples Natural Gas Co LLC (Peoples)’s internal use 
only. Any reproduction, dissemination, or distribution by Peoples without permission from Wild Well is 
strictly prohibited. This document is not to be used in any manner which could cause damage, injury, or 
impairment to Wild Well Control, Inc. (“Wild Well”).  Wild Well provides this document “AS IS” and makes 
no warranty or other assurances as to the accuracy of completeness of the material contained therein. In 
no event shall Wild Well, its affiliates, or agents be held liable for any special, direct, indirect, punitive or 
consequential damages, whether expressed, implied or statutory, or fitness for a particular purpose, or for 
any technical, editorial, or other errors or omissions that may be contained therein. 
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Abbreviations and Acronyms 

BHA Bottom Hole Assembly 
BOP Blowout Preventer 
CMT Crisis Management Team 
ERC Emergency Response Center 
ESD Emergency Shutdown 
FiFi Firefighting 
FRC Fire-Resistant Clothing 

ft Foot, Feet 
gpm Gallons per Minute 
H2S Hydrogen Sulfide 
HSE Health, Safety, and Environmental 
IAP Intervention Action Plan 
LEL Lower Explosive Limit 
PIC Person In Charge 
PPE Personal Protective Equipment 
ppg Pounds per Gallon 
ppm Parts per Million 
psi Pounds per Square Inch 

WCERP Well Control Emergency Response Plan 
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Introduction 
Purpose 
Procedures for handling emergencies are absolutely essential to ensure the protection of life, the 
environment, and property. Wild Well Control (WW) has developed this Well Control Emergency 
Response Plan (WCERP) for Peoples. Its purpose is to establish a reliable framework for managing the 
activities required to regain control of a well.     

The equipment and procedures specified address various well control scenarios ranging from routine well 
control operations to situations involving a total loss of well control necessitating the immediate 
mobilization of intervention equipment and personnel. 

Objectives 
The primary objective is to establish a process for responding to and safely managing well control 
emergencies using a standard, uniform approach. This process includes the following responsibilities: 

 Protect the personnel at the site in the event of a well control emergency. 
 Define the notification protocols and methods. 
 Prevent personal injury, minimize environmental impact, or facility damage while adequate 

equipment and personnel are being mobilized. 
 Define the critical information that is required to determine the appropriate response level and 

strategy. 
 Organize personnel and provide guidelines for their role in the emergency response and 

subsequent management. 
 Pre-select source locations for personnel, equipment, material, and services typically required for 

implementation of well control procedures. 
 

The WCERP is not intended to replace sound judgment. Modification of the mobilization plan and 
intervention strategy may be necessary depending on the circumstances of the incident. 

Well control incidents require common sense and professional judgment by the Person(s) in Charge (PIC) 
of operations, and no operation should be undertaken if it involves unreasonable risk to personnel. 

Accurate information is essential to implement an effective well control incident management system. 
Recommendations are included for the information to be gathered at the well site and from office records. 
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Scope 
The WCERP encompasses the Peoples operations in Pennsylvania. The WCERP covers the response 
organizations that would be necessary to respond to an incident at these locations.   

This plan covers the activities required to assess the blowout incident, develop an intervention plan, and 
execute response measures to ultimately regain control of the well. 

It should also be an integral part of an overall “Emergency Response Plan.’’ Where necessary it shall 
refer to the relevant emergency procedures and contingency plans already included in the overall 
“Emergency Response Plan.” 

The following items are typically covered in the overall “Emergency Response Plan” and therefore 
are not included in this WCERP: 
 Communication procedure with local authorities, partners, families, and the media 
 The procedures for contracting, administration, procurement, etc. 

Plan Review & Exercises Overview 
In order for this WCERP to preserve its primary objective of establishing a process for responding to and 
safely managing well control emergencies, it must maintain accurate and up to date information.  

Ongoing Management and Maintenance 
Ongoing management and maintenance of the WCERP is critical to its utility as an effective tool to help 
mitigate well control incidents. It must be kept current to the project’s needs. Document changes should 
be tracked by the Standards and Compliance Director. 

WCERP review timing will be aligned with the PNG guideline. This review should be at intervals not 
exceeding fifteen (15) months, but at least once each calendar year.  
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Incident Response Levels 

LEVEL 3LEVEL 1 LEVEL 2

WELL CONTROL 
INCIDENT OCCURS

Call Center/Ops Center
OR

Field Operator

Loss or impending loss of 
primary barrier

- Standard operating procedure 
exists for recovery

- Low risk of escalation

- Recovery can be accomplished 
with onsite resources 
(personnel and equipment)

Loss of primary barrier  and 
complicating circumstances

- No standard operating procedure 
exists for recovery actions

- High risk of escalation

- Requires off-site resources for 
recovery

Loss of well control-blowout

- Loss or impending loss of secondary 
barrier

- Impending blowout

- Blowout loss of containment and 
control, surface or underground flow

- Recovery requires specialist resources, 
non-routine procedures, and 
implementation of incident response 
teams.

Field Operations

Gas Operations Supervisor

- Evaluate Incident
- Provide Information

- Determine Response Level

Gas Control

Compressor / 
Operations Managers

Compliance Team
Completes Regulatory 

Notifications

Gas Storage 
Engineering

Gas Operations Senior 
Director

Continue with Additional Notifications 
if Determined Level 2 or Level 3

 
Figure 1.1 – Incident Response Levels 
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Initial Response Actions 
 
Refer to Appendix E – Incident Response Initial Actions Checklists, for detailed response 
actions.  

Incident Level 1 
A Level 1 incident involves circumstances that are either common to routine operations or do not pose 
significant risk to personnel. In most instances, can be resolved using commonly available equipment, 
personnel, and techniques.  

Specific Examples of Level 1 Incidents: 
 Loss of flow string integrity, resulting in sustained pressure on production casing less than 50 

percent of casing burst rating 
 Loss of any exposed casing or liner integrity, resulting in sustained pressure on intermediate 

casing less than 25 percent of casing burst rating 
 Minor surface leaks that can be isolated remotely or accessed and isolated manually without 

significant risk to personnel  
 Unable to kill live well to start coiled tubing or electric line services. 
 Failure of wellhead seals and downhole equipment.  
 Lubricator leaks prior to wireline operation. 

 

Level 1 Response

Operator and well 
intervention equipment 
contractor notification

Evaluate 
situation

Use appropriate well 
kill method

Implement well 
kill method

Keep all 
parties informed

Evaluate 
situation

End of incident

Declare Level 2 IncidentSituation
deteriorates

Kill successful

 
 

Figure 2.1 – Typical Level 1 Response Flowchart 

 

2 



Well Control Emergency Response Plan │Peoples  

Wild Well Control │9 

Incident Level 2 
A Level 2 incident involves circumstances that are not commonly encountered during routine operations; 
pose the potential for significant risk to personnel, equipment, or the environment, and require specialized 
personnel, equipment, and/or techniques to resolve safely. 

Specific Examples of Level 2 Incidents: 
Surface Leaks 

 Small surface leaks that cannot be easily or safely isolated  
 Wellhead Seal Failures 

Nonstandard Incidents 

 Incidents that require unconventional well control such as bullheading, volumetric, or lubricate 
and bleed 

 Wireline or Coiled-Tubing equipment stuck across wellbore isolation valves in tree 
 Fishing operations performed under pressure using coiled tubing 
 Swabbing influxes while performing coiled tubing or wireline operations   

 
Equipment Failures or Pressures in Excess of Ratings 

 Damage to or erosion of surface pressure control equipment such as valves, chokes, lubricators, 
etc 

 Loss of flow string integrity resulting in sustained pressure greater than 50 percent of casing burst 
rating. This includes failure of wellhead seals and downhole equipment. 

 Loss of next outer casing integrity resulting in sustained pressure on intermediate casing greater 
than 25 percent of casing burst rating. This includes failure of wellhead seals. 

 Loss of protective casing integrity resulting in sustained pressure on surface casing (any 
pressure) 

 Coil Tubing which has been sheared during a well control operation 
 Complications in the functioning of the Wireline Lubricator, Wireline BOP, or Coiled Tubing BOP, 

that could affect the pressure isolation of the well. 
LEVEL 2 RESPONSE

Evaluate
need for special 

equipment

Choose well
control procedure

Operator and drilling 
contractor notification

Evaluate situation

Reduce rig crew and 
nonessential personnel Volumetric control

Driller’s method Wait and weight 
method

Lubricate

Contact/
mobilize well 

control 
contractors

Implement 
well kill

Keep all 
parties 

informed

Evaluate
situation

Declare level 3 incident

Situation 
deteriorates

Stable

End of well control 
event

 
Figure 2.2 – Typical Level 2 Response Flowchart 
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Incident Level 3 
Level 3 incidents are those in which control of the well has been lost. Level 3 incidents present serious 
risks to personnel, environment, and assets. These incidents require the immediate application of 
specialized techniques and use of a thorough well-developed site safety plan. 

Specific examples of Level 3 incidents include: 
Blowout and Leaks 

 Surface blowout (with or without fire) 
 Broaching of uncontrolled formation fluids to surface near the well or in the well bay area. 
 Equipment leak with tools stuck across wellhead, production tree valves, or BOPs. 
 Significant leak at wellhead or BOP 

Equipment Failures or Pressures in Excess of Ratings 

 Surface pressure beyond the pressure rating of equipment (including tubulars) 
 Mechanical or functional failure of the wellhead, production tree valves, or BOP  
 Inability to close in additional safety systems (i.e. BOPs, etc.). 
 Tubing hanger leak 

Evacuations and Dangerous Conditions 

 Any incident that requires evacuation or partial evacuation of the gas storage facilities 
 Any incident that constitutes a clear and present danger to personnel, environment, or equipment 

that cannot be resolved by conventional means 
 Incidents in which levels of H2S exceed 10 ppm, gas readings approach or exceed 10 percent 

LEL, noise levels increase toward levels that will affect personnel safety, or pressure levels 
approach levels that will threaten equipment integrity 
 

Level 3 Incident

Evaluate 
situation

Shut down 
equipment if 

possible

Evacuate and 
secure site

Account for all 
personnel

Medevac 
injured 

personnel
Notifications

Contact 
operations 
personnel

Contact and 
mobilize WW

Notify 
government 
authorities

Event log

Evaluate/ 
gather 

information

Fire watch

 
 

Figure 2.3 – Typical Level 3 Response Flowchart 
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Wild Well Initial Response 
Wild Well will initiate the response upon notification of a well control event.  Peoples will notify Wild Well 
to mobilize personnel and equipment to the operations area.  The initial actions by Wild Well will vary in 
response to the specific incident in regards to both personnel and equipment. 

 
Wild Well Control 
  

 Gather Initial Incident Data                    

 Mobilize Initial Personnel to location. Headcount will vary in accordance with the incident 
assessment 
 1 Well Control Engineer to location 
 2+ Operations Specialist to location 
 1 Well Control Engineer to Corporate location  
 Optional: HSE Specialist and Environmental Advisor to location, additional engineers and 

operations personnel will be mobilized depending on the severity of the incident 

 Equipment mobilization from the nearest People’s operations or Contractor’s facility 

 Mobilization will be via land or air depending on incident location and equipment loadout. 
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Phases of Response  

PHASE 1 (Reactive)
Immediate Response 
Actions 

PHASE 2 (Proactive)
Initial Planning Cycle
Interim Actions
Next 2-7 Days

PHASE 3 (Extended Actions)
Daily Planning Cycle
Until Project Completion

WELL CONTROL
 EVENT

Initial On-Scene 
Response Actions

Initial Off-Scene 
Response Actions

Establish On-Scene 
Incident Command 

Post

Initial Incident 
Briefing

Initial Strategic 
Operations

Initial Strategic 
Planning

Blowout Control 
Daily Briefing

Relief Well Kill 
Tactical / Strategic 

Planning

Relief Well 
Intersection Tactical / 

Strategic Planning

Surface Control 
Tactical Ops. 

Planning

Surface Control 
Strategic & Kill 

Planning

Blowout Control 
Daily Briefing

 
 

Figure 3.1 – Phases of Response Chart  
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Emergency Response 
Organization 
Well Control Emergency Response Teams 
Reference PNG ERP Contact Table for personnel contact information and positions/titles.  

4 
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Intervention Action Plan 
This section details an action plan for a Level 3 event (or possibly a Level 2 with significant probability of 
escalation). Response actions are to be initiated as quickly as possible but should never interfere with or 
take priority over the safety of anyone affected by the well control incident. 

Intervention activities will be dictated by the severity and magnitude of the well control event. This action 
plan should not replace clear thinking; it is only a guideline. This action plan is only a guideline intended 
to fit most major scenarios, but the circumstances of the event could require modifications to this plan. 

Response to well control incidents is divided into three key phases: 

 Immediate Response Actions (first 24 hours) 
 Interim Actions (day 2 to day 7) 
 Extended Actions (until completion) 

 
Refer to Appendix F – Intervention Action Plan Checklists, for detailed response actions.  

Immediate Response Actions (First 24 Hours) 
Monitor Well Conditions 
Appoint a pad/site crew member to conduct periodic / regular checks on the well from a safe location 
outside the hot zone and record all changes in the flow at the wellhead. Recorded changes should 
include changes in flow, noise, etc. The collected information will be important to the well control 
specialists/engineers in completing their investigation and analysis of the situation. 

Exclusion Zone 
The initial exclusion zone should be a fixed radius around the blowout exit point(s). The fixed radius 
should be based on a worst-case blowout considering: 

 Maximum gas flow rate.  
 LEL distances for very stable atmospheric conditions and light wind (less than 2 mph). 

If modeling parameters are uncertain, assume ½ mile as a minimum initial radius. Once air monitoring 
equipment is available, air quality measurement will be used to alter the initial exclusion zone. 

Firefighting and Asset Protection 
 Firefighting should only be attempted if it does not compromise the safety of personnel.  
 All firefighting equipment should be positioned to direct water onto the structure under the 

supervision of the OSC.  
 Consideration must be given to wind direction and at no time should the equipment be placed in a 

position that would compromise safety should the well unexpectedly ignite or the structure 
collapse.  

 If on fire, apply firewater to protect the pad/site structure, production facilities, and adjacent 
wellheads.  

 If not on fire, apply firewater to prevent ignition (unless voluntary ignition is warranted due to 
pollution or poisonous gases). 

 

5 



Well Control Emergency Response Plan │Peoples  

Wild Well Control │15 

Implement Pollution Control Measures 
A fluid containment plan should be developed with the well control specialists/engineers and 
environmental control specialists and implemented as quickly as possible. 

Maintain Event Log 
Video and photographic records should also be maintained. For security reasons, all logs and 
photographic records shall be kept confidential. Only authorized personnel shall be responsible for 
collecting event log documentation and/or releasing information. 
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Interim Actions (Day 2-7) 
Establish On-Site Command Post 
An On-Site Command Post (OSCP) needs to be established by the OSC as soon as practical to facilitate 
coordination of further response activities. If the pad/site has been abandoned, the command post must 
be established outside the exclusion zone. Good communication equipment is essential between the 
OSC, the field support resources, and the ERC. The location of the command post may be moved as 
appropriate at the discretion of the OSC. The following items shall be provided in the command post: 

 Laptop computer(s) with necessary software installed and internet connection 
 White boards to be used as status boards 
 Necessary stationery including board pins and magnets 
 Digital cameras with video feature 
 Portable printer, fax and scanner 
 Multi - gas detectors 
 Heat radiation meter 
 Decibel meter 
 Appropriate PPE 
 Speaker phone 
 Source of power, including backup power (grid, generator and/or batteries) 
 Two-way intrinsically safe radios 
 Booster or satellite phones in areas where cell phone reception is weak 

Initial Evaluation and Information Gathering 
Certain information is crucial in developing an effective intervention plan and immediate response. This 
duty will fall upon the company and contractor personnel at the site. The following information should be 
gathered and documented so that it can be passed on to well control specialists:  

 Operation at the time of the incident 
 Last observed pressures 
 Present configuration of the well bore – casing, workstring, packers, depths, geology, fluids, etc. 
 Lithologic column, mud log, PPFG plot 
 Wellhead info – details, schematics 
 BOP / lubricator equipment in use at the time of the incident – position of all rams, BOP status, 

and safety valves, etc. 
 Last known status of wellhead or BOP components – open, closed, locked, damaged, etc. 
 Pad equipment shutdown level initiated 
 Well control actions implemented 
 Estimate of flow rates and flow characteristics (gas and water) 
 Extent of equipment damage  
 Other information as dictated by the situation 

The information from the initial evaluation will be conveyed to well control company for planning purposes 
and should be included in the records. 

In the initial stages, the information will be used to determine the feasibility of a quick resolution (i.e., 
pumping kill fluids, bridging agents, etc.) if it exists. If possible, this should be done before the situation 
deteriorates, eliminating this type of intervention. 

Refer to Appendix C for the Well Control Incident Data Sheet.  
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Site Safety Plan  
After evacuations and the other initial command structure steps are taken by the OSC, ongoing site safety 
should be addressed. For a Level 3 well control incident, the ORT and well control specialists (if 
available) will develop a Site Safety Plan immediately and submit it to the WCERT. The plan will identify 
the hazards present on the site/pad and will define site control boundaries, including SAFE ZONE and 
HOT ZONE boundaries, and control access to the incident area. 

Common health and safety hazards on a blowout include: 

 Radiant heat 
 Explosive and toxic gas concentrations 
 Explosive materials (perforating charges, prima cord, etc.) 
 Compressed substances (acetylene, oxygen, etc.) 
 Hazardous chemicals 
 Dangerous noise levels  
 Structural damage  
 Leaking gas or fluids 

Refer to Appendix G for a guidance regarding the contents of the Site Safety Plan. 

Asset Protection and Damage Control 
After the site safety issues are addressed, asset protection and damage control may be addressed by the 
OSC:  

 Firewater application/deluge systems to minimize ignition hazard or to cool structure and/or 
adjacent wells (if appropriate). 

 Non-essential crew should be removed before entry into the Hot or Warm Zone. All safety 
equipment and breathing systems must be checked before entry. 
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Action or Consideration 

None of the below actions should be taken if personnel safety cannot be 
maintained at all times 

1. Initial firefighting and asset protection should start at the wellhead and expand 
to the locally available firefighting units.  

2. Use fire hoses to keep fire away from personnel if necessary during evacuation 
(if equipped and feasible). 

3. Establish "Hot Zone" & "Safe Zone". 

4. Establish Hot Zone Access & Egress Control. 

5. Mobilize locally available mobile fighting equipment. 

6. Local firewater capability must not wait for blowout specialists to arrive as fire 
damage to the structure, surrounding wells and process equipment must be 
quickly limited: 

» Spray water to protect adjacent wellhead areas and production equipment. 

» Blow down all production lines and displace with nitrogen or water if possible. 

» Confirm that all adjacent wells are shut-in on subsurface safety valve and surface 
valves. If possible kill offset wells. 

» Displace storage vessels with water, nitrogen, or any non-combustible materials. 
Remove any stored chemicals or pressurized containers. Even fire extinguishers can 
blow up if they get too hot. 

» Spray water only on those areas that are too hot. 

 

Site Re-entry by ORT 
Re-entry of the site where a surface blowout is underway should not be attempted by the ORT without 
approval from management. The case of search and rescue may be accepted as an exception, but only 
after a detailed safety/rescue plan is in place for the responders. For all other purposes (e.g. assessment 
or mitigation) the ORT should wait for the well control specialists to arrive and develop a detailed plan. 

Voluntary Well Ignition 
Voluntary well ignition will generally only be considered if there are significant concentrations of oil, toxic 
gas (H2S, SO2 etc.), or other pollution resulting from the blowout. Each incident is unique. Voluntary well 
ignition is a complicated subject which must be discussed with the well control specialists.  
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Extended Actions (Until Completion) 
If a well control incident cannot be remediated by interim measures and is expected to last for an 
extended duration, the well control emergency response plan will need to make an orderly transition to a 
long-term sustainable focus (daily planning cycle). This may involve major shifts in responsibility and 
authority to other groups or organizations better suited in terms of resources or expertise to address the 
ongoing nature of the event. Principles to follow during the transition include: 

 Work as a team to facilitate the best solution for resolving the incident 
 Observe all safety and environmental policies, procedures and practices 
 Obey company guidelines/expectations for ethical and honest practices  
 Fully document decisions and transfers of roles and responsibility 
 Follow instructions and perform new roles as expected  
 Preserve all data and information that has been generated to this point 
 Collect and organize materials for efficient access in the future.  
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Crisis Management Team Leader Duties & Responsibilities 
 Function as Crisis Management Team Leader 
 Make decision to activate CMT with input from Director Gas Storage or Incident 

Commander 
 Customize the CMT with the most appropriate and available managers 
 Institute the need for longer-term support as the well control emergency continues, 

ensuring adequate personnel for both day and night teams. 
 Incident needs to transition from an emergency basis to a longer-term sustainable 

effort 
 Notify the Leadership Team that the incident can be better resolved in a project rather 

than emergency mode. Factors include: available resources, better expertise, 
advanced techniques, and diversion from primary role 

 Develop transition strategy in conjunction with internal and external resources 
 Use all available resources to safely carry out each phase of the intervention plan 
 Monitor the transition and inform stakeholders as to the progress 
 Notify Company Management and resolve issues as they arise 
 Continue incident support until transition is complete 
 Ensure that all responsibilities are transferred and accepted, as planned 
 Ensure that any follow-up issues are addressed 
 Brainstorm and prioritize the key strategic issues and develop strategies. Strategically 

manage life, property, and environmental tasks in conjunction with the affected line of 
business 

 Identify key stakeholders 
 Implement strategy by making direct and indirect contact with stakeholders to regain 

control of the issues and commercial position 
 Continually find and check the facts concerning life, property, environment, business 

continuity, liability, and reputation 
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Appendices 
 

Appendix A – Area Information and Logistics 
Area Information and Logistics (Click to Open) 

Appendix B – Equipment and Services 
Equipment and Services (Click to Open) 

Appendix C – Data Acquisition Forms 
Data Acquisition Forms (Click to Open) 

Appendix D – Response Techniques and Equipment 
Response Techniques and Equipment (Click to Open) 

Appendix E – Incident Response Initial Actions Checklists 
Incident Response Initial Actions Checklists (Click to Open) 

Appendix F – Intervention Action Plan Checklists 
Intervention Action Plan Checklists (Click to Open) 

Appendix G – Site Safety 
Site Safety (Click to Open) 

Appendix H – Relief Well 
Relief Well (Click to Open) 

Appendix I – Exclusion Zones and Reentry 
Exclusion Zones and Reentry (Click to Open) 

Appendix J – H2S Operations 
H2S Operations (Click to Open) 

Appendix K – Voluntary Ignition 
Voluntary Ignition (Click to Open) 

Appendix L – Environmental Considerations 
Environmental Considerations (Click to Open) 
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Figure A.1 – Peoples Storage Fields Location Map 
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FIELD INFORMATION 
Dice Storage Field 
Dice Storage Wells (Click to Open) 


Total I/W Wells = 8 Total Observation Wells = 1 


Total P&A Wells = 24 Average Depth = 1937ft 


Base Field Volume = 1716mmcf Working Field Volume = 1530mmcf 


Min Field Pressure = 513psi Max Field Pressure = 970psi 


 
District Field Office: 
Wilkinsburg Field Office 
1201 Pitt St. 
Pittsburgh, PA  15221 


 
Figure A.2 – Wilkinsburg District Office Location Map 
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Well Control Emergency Response Plan │ Peoples  
Appendix A - Area Information and Logistics 


Wild Well Control │ A-3 


 
 


 


Figure A.3 –Wilkinsburg District Office Staging Area 
 







Well Control Emergency Response Plan │ Peoples  
Appendix A - Area Information and Logistics 


Wild Well Control │ A-4 


Vardy Storage Field 
Vardy Storage Wells (Click to Open) 
Vardy Elevations (Click to Open) 


Total I/W Wells = 4 Total Observation Wells = 0 


Total P&A Wells = 6 Average Depth = 1647ft 


Base Field Volume = 47mmcf Working Field Volume = 73mmcf 


Min Field Pressure = 195psi Max Field Pressure = 500psi 


 
District Field Office: 
Butler District Office 
334 East Cunningham St. 
Butler, PA  16001 
 


 
Figure A.4 – Butler District Office Location Map 
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Figure A.5 – Butler District Office Staging Area 
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Figure A.6 – Butler District Office Staging Area Weld Shop 
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Wild Well Control │ A-7 


Portman Storage Field 
Portman Storage Wells (Click to Open) 
Portman Elevations (Click to Open) 


Total I/W Wells = 2 Total Observation Wells = 0 


Total P&A Wells = 12 Average Depth = 1718ft 


Base Field Volume = 81mmcf Working Field Volume = 94mmcf 


Min Field Pressure = 197psi Max Field Pressure = 425psi 


 
District Field Office: 
Butler District Office 
334 East Cunningham St. 
Butler, PA  16001 
 


 
Figure A.7 – Butler District Office Location Map 
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Well Control Emergency Response Plan │ Peoples  
Appendix A - Area Information and Logistics 


Wild Well Control │ A-8 


Hughes Storage Field 
Hughes Storage Well (Click to Open) 
Hughes Elevations (Click to Open) 


Total I/W Wells = 1 Total Observation Wells = 0 


Total P&A Wells = 24 Average Depth = 2071ft 


Base Field Volume = 46mmcf Working Field Volume = 24mmcf 


Min Field Pressure = 417psi Max Field Pressure = 800psi 


 
District Field Office: 
Butler District Office 
334 East Cunningham St. 
Butler, PA  16001 
 


 
Figure A.8 – Butler District Office Location Map 
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Well Control Emergency Response Plan │ Peoples  
Appendix A - Area Information and Logistics 


Wild Well Control │ A-9 


Kinter Storage Field 
Kinter Storage Wells (Click to Open) 
Kinter Elevations (Click to Open) 


Total I/W Wells = 7 Total Observation Wells = 0 


Total P&A Wells = 13 Average Depth = 1025ft 


Base Field Volume = 1147mmcf Working Field Volume = 400mmcf 


Min Field Pressure = 244psi Max Field Pressure = 3300psi 


 
District Field Office: 
Indiana District Office 
5999 Rt. 119, Highway North 
Home, PA  15747 
 


 
Figure A.9 – Indiana District Office Location Map 
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Figure A.10 – Indiana District Office Staging Area   
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LOGISTICS 
This section discusses issues related to obtaining and mobilizing specialist personnel and equipment that 
may be required for a Level 2 or Level 3 well control event. The information contained in this section is 
intended as an aid to Peoples personnel to identify and expedite key resources.  


Upon notification of a well control event WW, will mobilize a first responder who will assess the well and 
preliminary equipment and service needs. Subsequent analysis of the incident may indicate a need for 
additional equipment, material, and personnel. 


Level 2 events may require specialized personnel and equipment for pressure control and intervention 
operations. Level 3 events like a blown out well will require a significant amount of specialized personnel and 
equipment for firefighting (FiFi), debris removal, abrasive cutting, capping, and other non-typical operations. 
Post blowout and pressure control operations may require the use of snubbing equipment, specialized 
blowout preventers (BOPs), and accessories. 


Regional Logistics 
There is usually a certain amount of equipment that can be found in almost all oil industry areas. Some of the 
material and equipment on the list below can generally be sourced through regional sources (if it is 
available). If a major event is in progress in addition to the items listed below, some equipment may have to 
be brought in from outside of the immediate region. See Appendix B for further details 


Equipment Logistics 
The most practical means to get large, specialized equipment to Peoples locations is to load the equipment 
onto trucks and transport the equipment to location or nearby staging area. Cargo handling equipment 
(cranes, forklifts, etc.) must be available at the staging area.  See Appendix B for Wild Well’s Equipment and 
Third Party Equipment that may be needed in a well control response. 


 


Staging Area 
Peoples should be prepared for staging large quantities of equipment for an extended period of time. Such 
staging areas would be required for a well control intervention that requires several truckloads of equipment 
from nearby shale oil & gas region or Southern USA. 


From the staging area, material can be transported directly to the well location. Special permits and pre-
arranged security clearance will be needed to optimize delivery time. 


Peoples has pre-identified the field staging areas, as defined below: 


• Dice Storage Field 
o Wilkinsburg Field Office Staging Area (Figure A.3) 


• Vardy, Portman, and Hughes Storage Fields 
o Butler District Office Staging Area (Figure A.5 and Figure A.6) 


• Kinter Storage Field 
o Indiana District Office Staging Area (Figure A.10) 
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Personnel Logistics 
Emergency Well Control Services may require a large number of specialists. In addition to Wild Well’s 
personnel, there may be a requirement for personnel that are not available in the area. The following is a list 
of some of the personnel that may be needed to mount a well control effort: 


 Additional Peoples personnel 


 Wellhead specialists 


 BOP specialists 


 Third Party contractor personnel (i.e. Electric Line or Coiled Tubing Contractors) 


 Safety personnel  


Communications and Quartering 
Peoples rigs are outfitted with electronic communications including telecommunication and internet access. 
Additional communication equipment such as SAT phones and VHF radios can be obtained from a 3rd party 
supplier as required.   


In the event of an emergency, arrangements should be made to source additional accommodations. 
Personnel requirements may increase depending on the severity of the event, and the number of third-party 
personnel could be an additional 75 individuals.   
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WATER SUPPLY 
The delivery of a reliable and continuous supply of water for firefighting purposes is critical to a safe and 
successful resolution of a Level 2 or 3 well control event (blowout/fire). A steady and sustainable water supply 
is a key issue for personnel safety, equipment integrity, and work progression. 


Surface intervention of a blowout requires large volumes of water and it could be difficult to predict usage 
rates accurately and total daily volume requirements as water requirements vary from one incident to another.  
Recent experience indicates water usage at approximately 250,000 gallons per day (6,000 bbl per day) during 
well control emergency responses is sufficient. However, a benchmark of 1,000,000 gallons per day (24,000 
bbl per day) has historically been used in the Well Control Emergency Response Plan calculations for a top 
end threshold. 


The following calculations demonstrate how fast water supplies can be emptied using various capacity fire 
pumps at full pump rates. 


 250,000 gallons / (4,000 GPM + 4,000 GPM) = 30 minutes 


 250,000 gallons / (4,000 GPM) = 62 minutes (1 hour) 


 250,000 gallons / (1,500 GPM) = 166 minutes (2.8 hours) 


When dealing with a blowout, the intervention team must have the capability to apply large volumes of water 
onto and around specific targets. This may be done to cool the area and allow access by well control 
personnel or to help prevent ignition while working in proximity to the flow. Managing the water supply is very 
important during firefighting operations. 


In many cases, 10-12 Frac Tanks (250,000 gallons per day) can suffice for a well control response. 


These numbers can change drastically depending on the numerous variables in dealing with the well control 
incident including well flow characteristics and availability to replenish and store water.  


SPECIALIZED FIREFIGHTING EQUIPMENT 
A minimum of two 4,000 gpm pumps are usually required. 


Typically, four 750–1,000 gpm adjustable water monitors are used. A variety of other sizes are available for 
particular applications. 


 
Figure A.11 – Firefighting Pump with 4,000 gpm Capacity 







Well Control Emergency Response Plan │ Peoples  
Appendix A - Area Information and Logistics 


Wild Well Control │ A-14 


These pumps are rated at 4,000 gpm and are skid mounted for easy mobilization. The following table 
provides pump and fuel tank specifications. 


Item Description Weight Dimensions 
 
1. 4,000 gpm Fire 


Pump 


 
20,000 lb L: 16' x W: 8' x H:8'6" 


 
2. 


 
500 gal Fuel Skid 


 
(W) 2,900 lb L: 8' x W: 4'8" x H: 6' 


HYDRO-CHEM MONITOR STAND (2,000 GPM) 
A “Hydro-Chem” monitor is used to support well control operations where flammable liquids are present. This 
specialized piece of equipment is also used in petrochemical facilities and on ship fires. 


 
Figure A.12 – Hydro-Chem Monitor Stand with 2,000 gpm Capacity 


 
Fire monitors are positioned to spray water to keep personnel cool and to protect equipment used during a 
fire. They can also be used to keep the flow wet and reduce the risk of ignition. Water runoff needs to be 
managed and removed from areas where work is performed. 


 
Figure A.13 – Fire Monitors 
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EARTHEN PIT 
Large earth pits can be used to store water on location. A typical pit is 100’ x 100’ x 15’ deep. A pit liner 
(minimum thickness of .02”) may be required to prevent excessive ground seepage. A pit with these 
dimensions provides approximately 500,000 gallons of water at full application rate when allowances are 
made for the sloped ends and required submergence of the suction hoses (suction hoses must be at least 4’ 
below the water surface to avoid vortex at full application rate). The 15’ depth allows the 12’ long suction 
hoses to remain off the bottom of the pit so that the plastic liner is not sucked into the foot valves. 


NOTE: Pits can be dug, lined, and filled with water simultaneously as other operations are ongoing, such as 
site preparation. 


 
 


Figure A.14 – Lined Water Pits 
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FRAC TANKS 
If circumstances at the wellsite, either due to environmental or time concerns do not allow for earthen pits, 
frac tanks along with an appropriate manifold system can also provide a viable option for water storage. A 
typical frac tank holds 21,000 gallons (500 bbl) of water. 


 250,000 gallons    = 12 frac tanks  


 500,000 gallons    = 24 frac tanks 


 1,000,000 gallons = 48 frac tanks  


Additionally, frac tanks can be utilized in conjunction with water pits to furnish an adequate water supply. 


 
Figure A.15 – Frac Tanks for Water Supply 


RESUPPLY 
The water supply should be refilled every night in preparation for the next operating period. It should be 
noted that 500,000 gallons of usable water only represents 1 hour of operational time at full application rate 
of 8,000 gpm if there is no re-circulation of the applied water or replenishment of the water reservoir. 
However, the maximum application rate is typically only required for close wellhead approach with very large 
fires. Work around the perimeter of the location can often be accomplished with reduced application rates of 
1,500 to 2,500 gpm. Thus, the 500,000 gallons of usable water would provide for 4 to 6 hours of operations. 


If supplying the necessary water requirements proves to be logistically unfeasible, operations would have to 
be planned around the water supply that is available.  
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NATURAL WATER SOURCES 
The most desirable method of resupply would be to transfer water from the nearest natural source or 
reservoir. Dedicated pumps are required to transfer the water from source to storage. The intention is not to 
provide full application rate, but to replenish the storage overnight after operations are suspended for the 
day. If the water source is a significant distance (i.e., several miles) from the wellsite or there is a significant 
difference in elevation between the source and wellsite, it may be necessary to install multiple transfer lines 
and positive displacement pumps to supply the required amount. A determination of the transfer pump and 
line requirements will be made by considering application rates, friction losses, elevation differences, and the 
distance between the source and wellsite. 


It is recommended that procedures for gaining approval to use local water supplies, such as nearby lakes, 
rivers, or wells, be determined before a well control event. Rates at which nearby water sources can be used 
to replenish the water supply varies depending on specific circumstances. These circumstances can include 
distance and elevation differences between the wellsite and the water source as well as the water volume 
available or flow rate of the source. It is worth noting that tankers and nearby sources of water can be used 
in conjunction to replenish the water supply.  


TANKERS 
The following calculations give the number of 150 bbl tanker loads to replenish the water supply of 250,000 
gallons per day (6,000 bbl/day) 


 6,000 bbl / 150 bbl = 40 tanker loads 


The following calculation factors in a water recovery rate of 30%. Water may be recovered and reused 
assuming the hydrocarbon and solids content are low. 


 160 tanker loads x (1.0 – 0.3) = 28 tanker loads 


To replenish a 250,000 gallon (6,000 bbl) water supply, an average of 2 tanker loads per hour over a 14 hour 
overnight period is required.  The average requirement for 1,000,000 gallons is 8 tanker loads per hour over 
a 14 hour overnight period. 


Water tankers can typically be sourced locally in high enough numbers to replenish water supplies. The 
amount of time required for a single round trip depends on the distance from the source to wellsite, source of 
the water whether coming from a natural source or city water supply, and the quality and congestion of the 
roads along the route. It may also be necessary to consider the need for traffic control personnel along the 
route dependent on road widths and capacities.  


It should also be noted that it may be necessary to resupply water stores during the day to extend an 
operating period. 
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WATER WELLS 
Water wells can also be used to replenish water supplies or fill tanker trucks. The flow rates vary from well to 
well so the number required will depend on the area. 


WATER MANAGEMENT 
Large amounts of water can “wash away” from location and create an additional set of problems for well 
control personnel. It may be necessary to dig trenches, berms, and a retention pond to collect water runoff 
from the site. Water collected in the retention pond can also be reused in FiFi operations as long as the 
hydrocarbon and solids content in the water is minimal. 


A fire will evaporate some of the water and an attempt to reuse water that does not contain hydrocarbons will 
be made.  Any excess must be hauled off. 
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Appendix B – Equipment 
and Services 
WILD WELL INTERVENTION EQUIPMENT LIST 
This section outlines some of the equipment that might be needed for a variety of well control intervention 
projects. Most of the specialized intervention equipment and materials will be sourced from the United 
States. This equipment is usually built to be easily transported by airfreight and can be deployed relatively 
quickly to any location worldwide. 


The services listed below can be supplied by Wild Well: 


 Abrasive Cutting Services (Portable Ultrahigh Pressure) 


 Casing Cutters (Rotary Lathe Type – 2 In. To 26 In.) 


 Exothermic Cutters 


 Fire Monitors (2,000 To 6,000 gpm) 


 Hot Tap Services 


 Valve Drilling Services 


 Freeze Services 


 Pumps (Firefighting – 4,000+ gpm) 


 Specialty Tools (Slip Rams, Punch Rams, Casing/Dp Clamps) 
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WILD WELL SPECIALIZED RESPONSE EQUIPMENT 


Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Fire pumps 
with Skid:  
6,000 gpm 


102" x 96" x 
192" 24,150 


 


Fire pumps 
with Skid:  
4,000 gpm: 


110" x 94" x 
216" 16,375 


 


Hydraulic 
Athey Wagon 


45" x 102" x 
420" 24,860 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Power Pack / 
Hydrualic 
Athey Wagon 


78" x 49" x 84" 5,000 


 


 


Conventional 
Athey Wagon 


60" x 102" x 
300" 17,590 


 


 


Athey Wagon 
Inboard 
Boom section 
3" 


48" x 64" x 
420" 3,880 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Athey Wagon 
Outboard 
Boom section 
with integral 
hook 3" 


48" x 65" x 
330" 3,670 


 


Outboard 
Boom section 
with Receiver 
Box (Long) 


67" x 39" x 
204" 3,725 


 


 


Outboard 
Boom section 
with Receiver 
Box (Short) 


42" x 66" x 90" 2,090 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Receiver Box 
Attachment – 
BOP Yoke 


24" x 66" x 
102" 1,175 


 


 


Receiver Box 
Attachment – 
Rake 


54" x 72" x 
114" 2,910 


 


 


Receiver Box 
Attachment – 
Cutter Flange 


12" x 12" x 62" 280 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Air 
Compressor 
with skid 
185cfm 


92" x 60" x 
108" 3,450 


 


Fuel Tank – 
538 gal. 52" x 57" x 89" 3,300 


 


4 Portable 
Monitor 
Stands on 
Traveling 
Skid 


23" x 73" x 
133" 900 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Hose and 
Monitor 
Container 


96" x 96" x 
264" 20,400 


 


 


Toolbox with 
Tools 


68" x 58" x 
104" 6,000 


 


 


Hydraulic 
Dual 
Abrasive Jet 
Cutter 


(Power 
section) 


71" x 52" x 95" 4,500 


 


 







Well Control Emergency Response Plan │ Peoples  
Appendix B – Equipment and Services 


 


Wild Well Control │ B-8 


Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


Hose Basket, 
Abrasive Jet 
Cutter 


40" x 96" x 96" 5,000 


 


 


Reel Skid, 
Abrasive Jet 
Cutter 


61" x 52" x 95" 4,000 


 


 


HD Marine 
Manifold, 4 
stations 


58" x 91" x 
144" 6,000 
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Description 
Dimensions 


(H” x W” x L”) 
Wt.         


(lbs.) Pic # 1 Pic # 2 


50kw 
Generator 


73" x 42" x 
120" 4,500 
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THIRD PARTY VENDOR EQUIPMENT LIST 
The following is a list of services and equipment that may be required to respond to a well control 
emergency: 
 Air Compressors (Portable 120 psi/180 cfm Typical) 
 Air Monitoring Services 
 Air Winches 
 Bug Blowers 
 Capping Accessories (Sheaves, Cables, Clamps, Chains, Turnbuckles) 
 Chokes (Hydraulic Remote) 
 Coiled Tubing Services 
 Communications  


o Voice 
o High-Speed Internet Connection 
o Intercom 
o Portable Radios 


 Drilling Services 
 Drilling Fluids/Kill Fluids (Liquid Mud, Brines, Chemicals, Personnel) 
 Fabrication Materials  


o 1-½” Schedule 40 steel pipe (500 linear feet) 
o 2” Schedule 40 steel pipe (1000 linear feet) 
o 4” Schedule 40 steel pipe (100 linear feet) 
o 20” casing (60 linear feet) 
o 13-⅜” casing (60 linear feet) 
o 2” X 2”X ¼” wall square tubing (300 linear feet) 
o 4” X 4”X ⅜” wall square tubing (300 linear feet) 
o 2” X 2”X ¼” Angle Iron (600 linear feet) 
o 4” X 4”X ⅜” Angle Iron (300 linear feet) 
o 4” X ½” Flat bar (100 linear feet) 
o Grating 1-1/2” X 3/16” (19W4 pattern) (100 Sheets 2’ X 20’) 
o 1” plate (2 Sheets 4’ X 8’) 
o ½” plate (4 Sheets 4’ X 8’) 
o ¼” plate (4 Sheets 4’ X 8’) 
o Corrugated tin/Aluminum (28 gauge) (500 Sheets 28” X 8’) 
o 5 lb/ft2 Expanded metal grating (10 Sheets 4’ X 8’) 
o ½” cold rolled bar (200 linear feet) 
o 1” cold rolled bar (10 linear feet) 


 Flare Stacks, Ignitors, Burner Booms 
 Flowback/Test Equipment (Chicksan, Targeted Tees, Production Test Separator) 
 Frac Sand (For Abrasive Jet Cutter – 10 to 15 Tons Typically Required) 
 Gas Detectors (Portable and Fixed LEL, O2, CO2 – see also “H2S Services”) 
 Generators (Portable Diesel) 
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 Heavy Equipment 
o Bulldozers:  Caterpillar D-8 or equivalent bulldozers should be mobilized from the support base. 


The bulldozers should be equipped with tail winches and have a full spool of line in good 
condition. The bulldozers will be used for a variety of purposes including equipment removal, 
general dirt work and to operate the Athey Wagon. (Typical Requirement: 1 to 3) 


o Tracked Excavators:  Caterpillar Model 235, 200 HP or equivalent excavator with bucket will be 
required to assist the well control team with excavation work in the cellar and near the wellhead. 


o Caterpillar Model 235, 200 HP or equivalent excavator with metal-cutting shears will be required 
to assist the well control team with removal of drilling rig and tubulars. 


o Forklift:  If not already available on location, one Caterpillar Model 950K, 30,000 lb. forklift (or 
equivalent) may be needed for equipment removal or placement. If possible, the forklift should 
be requested with both forks and front-end bucket capabilities. (Typical Requirement: 1 to 2) 


o Cranes:  Rough terrain or tracked:  1 - 100T, 1 - 200T with minimum 45m boom if available 
o Cranes should come with riggers and assorted certified (if possible) lifting slings and hardware.  
o Teleloader - Cat Model TL943 or equivalent, 4 ton capacity will be required for equipment 


removal or placement. 
o Light utility vehicles - Polaris Ranger or equivalent, will be required general support of 


operations. 
o Pipeline Equipment -If water must be pumped from some distance to the location or obtained by 


tying into a pipeline, a pipeline crew with appropriate tools, valves, welding equipment and pipe 
will be required. 


o Trucks:  Oil-field trucks with 40 ft. floats will be needed for equipment removal. The trucks should 
be 20 to 30 ton gin pole trucks. (Typical Requirement: 1 to 3) 


o Dump Trucks:  Several dump trucks may be required to haul material to the well site to stabilize 
the additional ground (i.e., enlarge the pad). (Typical Requirements: Based on need and 
distance from material source to well site) 


o Graders:  Road graders (maintainers) may be required for pad enlargement activities (Typical 
Requirement: 1 to 2) 


o Jack Hammer Attachment:  A jack hammer attachment may be required in order to break up the 
concrete cellar around the wellhead. This attachment replaces the bucket on an excavator and is 
operated by the excavator's hydraulic system (Typical Requirement: 1) 


 H2S Services (Monitoring, SCBA, Safety Personnel) 
 Hoses  


o Hydraulic  
o Low Pressure – Suction, Transfer 
o High Pressure – Coflex and Armor Reinforced Rubber 


 Inflatable Packers 
 Jacking Systems (Hydraulic Jacks, Casing Jacks) 
 Liquid Storage/Frac Tanks/Mixing Plant 
 Logging (Cased and Open Hole) 
 Machine Shop Services 
 Nipple Up Services (WW Can Bring Torque Wrenches) 
 Nut Splitters 
 Packers, Cement Retainers and Completion Equipment 
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 Pneumatic Tools  
o Impact Wrenches 
o Drills 
o Power Hacksaws 
o Grinders 


 Pollution Control/Oil Spill Services – If Waterways are Endangered (Boom, Skimmers, Dispersant, 
Personnel) 


 Portable Lighting (Portable Light Plants) 
 Pumps  


o Trash Pumps – Portable diaphragm type pumps may be needed for various fluid transfer tasks 
around the well site. 


o Booster – 1,500 to 2,500 gpm Diesel Powered Centrifugal 
o High Pressure Cementing/Stimulation – Skid Mounted 
o Pipeline Equipment - If water must be pumped from some distance to the location or obtained by 


tying into a pipeline, a pipeline crew with appropriate tools, valves, welding equipment and pipe 
will be required. 


 Proximity Ranging Services (Relief Well Ranging)  
 Safety Equipment (General PPE, Nomex Garments, Fall Protection) 
 Surface Pressure Control Equipment 


o BOPs 
o Choke Manifolds 
o Valves 
o Spools 
o Closing Units 


 Slickline Services 
 Snubbing (HWO) Services 
 Testing Services  


o Non-Destructive Testing 
o X-Ray 
o Mag Particle 
o Ultra-Sonic 
o High-Pressure BOP Testing 


 Tong Services (Casing, DP and Tubing Tongs) 
 Weather Forecasting Service 
 Welders  


o Certified 
o With Portable Welding/Cutting Equipment 


 Wellhead Valve, Equipment, and Spares 
 Wireline Equipment 


o Specialty Electric Wireline and Logging Tools (1 11/16" and 2 1/8") 
o Temp Survey Tools 
o Noise Log Tool 
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o Collar Locator 
o Spinner Survey Tool 
o Stuck Pipe Tools 
o Ultra Sonic Imaging 
o Cement Bond logs such as: 
 CBL/VDL/GR 
 Segment Bond logs 
 USIT or equivalent 


o Pulse Neutron Log 
o Slim Hole Acoustic Stuck Pipe Logging Tools 
o Bridge Plugs 
o Perforating and Severing Services 
o Wire Line Pressure Control Equipment 
o Oriented Perforating  
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GENERAL EQUIPMENT 
Construction Equipment 
There are a number of items that can be considered standard construction-type equipment. This type of 
equipment is often used in oilfield and well control operations. 


Fabrication Personnel and Equipment 
Skilled welders will be needed for various fabrication projects. Each should be supplied with necessary 
equipment such as welding machines, cutting torches, grinders, chipping hammers, and wire brushes. An 
adequate supply of safety equipment ordinarily used during fabrication projects, such as goggles and face 
shields, will be required (typical requirement: 6–8, possibly more). 


Machine Shops 
Fabrication and repair of oilfield equipment will take place as well control intervention process unfolds.   
Local machine shops have proven to be indispensable in the fabrication of equipment, pumping service and 
general maintenance.  The preselecting of machine shops will assist emergency responders with quality 
alternatives during times of repair and fabrication.  Preselecting criteria would include quality and control 
review of their manufacturing certifications, fabrication timing and ability to meet deadlines 


Roustabouts 
A roustabout crew will be needed for various tasks, such as fabrication and rig-up of pumps and lines. A 
crew consisting of 1 supervisor and 4 roustabouts should be contracted. 


Air Compressor 
Two 185 cfm, 125 psi air compressors, each with a minimum of 150' of 2" 300 psi WP hose and spare end 
connections. These will be required to supply air for starting pumps and operating pneumatic tools that might 
be needed for the project. Air compressors are generally available through local specialty rental companies. 


Generators 
Self-contained large diesel-powered generators might be required to power certain electrical equipment 
(typical requirement: 1–2). 


Light Towers 
Self-contained diesel-powered light towers should be ordered to facilitate fabrication projects that might 
extend into the night. Light plants and towers are generally available from specialty rental or construction 
companies. 


Pneumatic Tools 
Impact wrenches, drills, grinders, and pneumatic hacksaws, along with hoses, sockets, bits, and various 
other accessory pieces such as air tuggers are included in this type of equipment. These are available from 
most oilfield supply or construction outlets. Large pneumatic winches, or “air tuggers,” might be needed for 
capping and/or debris removal. They are usually available through specialty rental companies.  
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SPECIAL WELL CONTROL RESPONSE EQUIPMENT 
BOPs and Capping Equipment 
Numerous amounts of blowout preventers will be required for any type of intervention service. These may 
include annular preventers, single and multi-ram preventers, diverters, hydraulically controlled gate valves, 
spools, crossovers, adapters, ram bodies, choke manifolds, MGS, choke and kill lines, hydraulic chokes, 
BOP closing units (accumulators) and BOP test stumps. All equipment must include verifiable testing and 
equipment tracing certificates. They must be readily available and ready for delivery.  


BOPs in the 13⅝" and 11" bore sizes with 5,000 psi and 10,000 psi pressure ratings are typically available in 
active oilfield regions.  


Diverting/Flowing Equipment 
Diverting or flowing operations require a large stock of specialized equipment such as large-bore 
chokes/choke manifolds, large-bore manual and hydraulic-actuated gate valves, pressure regulating 
valves/actuators, block tees, specially configured flow spools and accessories, etc. 


Coiled Tubing Units 
There might be a need for a coiled tubing unit during the intervention. The size of the coiled tubing varies 
from 1" to as large as 3½". In addition to the size of the tubing itself, the pressure rating of the equipment 
must also be considered. Most coiled tubing units are rated to 10,000 psi WP. However, there are a limited 
number of 15,000 psi WP units in use in various locations. The length of coil on the reel must be sufficient to 
reach target / total depth.  


Snubbing/Hydraulic Workover (HWO) Equipment 
Snubbing operations are most often carried out on wells that have been capped and diverted to maintain 
reduced surface pressures during the kill operations. For operations where an emergency wellhead has been 
installed (i.e., entire wellhead has been removed/replaced) the maximum surface pressure integrity is often 
5,000 psi. Thus, a 5,000 psi pressure rating for the snubbing BOPs is usually sufficient. 


Snubbing units are sized according to the lift rating of the hydraulic snubbing jack. The particular size of the 
unit needed depends on the particular job. The basic sizes of snubbing units are 150K, 240K, 340K, 460K, 
and 600K. The snubbing capacity is generally one half of the lifting capacity of the jack. The ancillary 
equipment required for snubbing includes a minimum of stripping ram BOPs with an equalizing loop and 
bleed-off. Various pump lines and manifolds are also required for snubbing operations. The snubbing jacks, 
power packs, and others are available through several specialty snubbing vendors.  


Numerous BOPs are often required for snubbing well recovery operations. It is not unusual to have 12 or 
more separate ram cavities in a snubbing BOP stack. Since it is anticipated that most well recovery 
operations would be through 13⅜" or smaller casing, the sizes required would be either 13-5/8", 11", or 7-
1/16” bore BOPs. 


BOPs in the 13⅝" and 11" bore sizes with 5,000 psi and 10,000 psi pressure ratings are available, and it is 
anticipated that a sufficient number of either size/pressure rating BOPs can be obtained through Cameron, 
Hydril, Shaffer/Varco, and Wellcat-Weatherford. Rental companies may also be included within these types 
of suppliers 
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Figure B.1 - Snubbing Equipment 


Hydraulic Tongs 
These tongs usually are different from standard casing tongs in that they have backup built into them. The 
tongs might be required to make or break drillpipe and/or drill collars and thus will need to have high torque 
capabilities. These tongs are available through specialty tong vendors or casing crew companies. 


Hydraulic Tools 
This equipment includes tools such as torque wrenches, nut splitters, and portable power jacks. These are 
available from pressure testing companies and specialty rental companies. 


Pumping Equipment 
High pressure pumping services will be the cornerstone for successful killing operations.   Service 
companies will provide mobile pumping spread including all ancillary equipment and experienced personnel 
necessary to safely, hook-up, test and pumping predetermined kill fluids at high pressure with low rates. 


Service companies that provide this service include, but are not limited to, Halliburton Energy Services and 
Schlumberger Pumping Services. 


Mud and Mud Storage Equipment 
Kill operations include a vast support network of fluids, fluids handling, storage and storage/transfer 
equipment. Logistics of moving heavy density kill fluids from mixing point to well site for storage until use will 
become vital for any well kill operation. 
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Hot-Tapping and Valve-Drilling Equipment 
There might be a requirement for hot-tap and valve-drilling equipment. This equipment is used to drill into a 
pressurized pipe. Valve-drilling equipment is used to drill through the gate on a damaged gate valve. Hot-tap 
and valve-drilling equipment is available through Wild Well and other oilfield service companies. 


 
Figure B.2 - Hydraulic Hot-Tap Tool 


 


Figure B.3 - Valve Drill/Drilled Ball and Gate Valves 
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Abrasive Jet Cutters 
High pressure cutters that use abrasive material such as frac sand, slag, or crushed garnet might be needed 
for debris or wellhead removal. These cutters can be used in explosive atmospheres. The cutters are 
available from Wild Well Control. 


 
Figure B.4 - Abrasive Jet Cutter 


Proximity Ranging Equipment 
In a relief well situation, magnetic ranging tools might be needed to locate the blowout well. The company 
that provides this type of service is located in the US. This equipment is easily transported by airfreight. 


Breathing Equipment 
If toxic gas is present or heavy accumulations of hydrocarbon gases are in the area, breathing equipment 
and trained personnel should be on site at all times. A cascade breathing system should be installed to 
provide air for all personnel. An ample supply of portable air packs, both 30-minute and 5-minute “escape 
packs,” should be available consistent with the number of personnel on site. Spare masks, regulators, and 
bottles should be available on site. A breathable-air compressor should recharge the bottles and cascade 
system. 


A gas-monitoring system might be needed. This should include visual and audible alarms, a 6-channel 
monitoring system and a battery backup. Several portable gas detectors will also be needed. 
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Lathe Cutters  
Portable, lathe-type die cutters might be required for circumferential cuts on casing strings. The cutters can 
be either pneumatic or hydraulic depending on the application. These cutters come in a variety of sizes and 
are available through Wild Well and other oilfield service companies. 


 


Figure B.5 - Lathe Cutter in Use on 5" Drillpipe 


Freeze Equipment 
Nitrogen freezing requires equipment available from vendors that specialize in this type of work. The kit 
generally includes coils, blankets, or special jackets that fit around the pipe that is to be frozen. This 
technique is used regularly in well control situations. The figure below shows a typical nitrogen freeze 
operation. Where nitrogen is not available, dry ice can be used as a freeze mechanism. 


 
Figure B.6 - Freeze Operation 
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Wellhead Equipment 
During a capping operation, several wellhead components are required for effective control response. 
Typical equipment used includes multi-bowl and single bowl wellheads, crossovers, valves, seals/slips/pack-
offs, tubing heads, injection tools, adapters and flanges. Many items can be obtained as an off-the-shelf item 
from various suppliers and manufacturers. 


Other Specialized Equipment 
The list of specialty surface and downhole equipment that is used in well control intervention is very long. In 
addition to the equipment listed above, landing nipples and plugs, back-pressure valves, shot drums, 
windows for coiled tubing or snubbing units, casing and tubing clamps, slip rams, punch rams, cutter rams, 
antirotation rams, stripper rams, cables, snatch blocks, and a host of other assorted items might be needed 
for the intervention. This gear is available through Wild Well and various other specialty oilfield companies. 
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Appendix C – Data 
Acquisition Forms 
F001 – INITIAL INCIDENT DATA 
The recipient of the notification should use this form to record initial reports of emergencies and incidents. 
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F002 – BLOWOUT RESPONSE ACTION/NOTIFICATION LOG 
Response Operations 


Job Title  


Date/Time Initial Notification Received  


Initial Notification Received from  


Date/Time Person Contacted Action 


   


   


   


   


   


   


   


   


   


   


Comments 
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F003 – WELL CONTROL DATA SHEET 


To Wild Well 
Phone: +1.281.784.4700 


Fax: +1.281.784.4750 


From:   


Date:   


Time:   


Event Description 


 


 


 


 


 


 


 


 


 


 


 
Estimated Flow 


Gas:   (MMscfd) 
 
Liquids:   (Bpd) 
 
Abrasive:  None  Moderate  High 
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Well Control Data Sheet (Well Control Contractor) 
Current Status 
 


Contacts 


Emergency Response Team Contact 


Name:   


Title:   


Phone:   


Fax:   


E-mail:   


On-Site Contact 


Name:   


Title:   


Phone:   


Fax:   


E-mail:   


Have any equipment or services been ordered out to the well site? Yes  No  
 


Vendor Equipment/Material ETA Comments 


    


    


    


    


 
Additional equipment on separate sheet? Yes  No  
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Additional Comments 
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F004 – DRILLING AND PRODUCTION INCIDENT DATA CHECKLIST 


Well/Block Name:       Date:       


Responsibility Name Contact 


Primary             


Alternate             


Recent Situation Data Data Location Comments 


Well Schematics Showing Best-Known Situation from 
Events Leading up to the Blowout              


Drilling Data and Formation Evaluation Logging 
Reports (mud, MWD, LWD, and wireline)              


Blowout Flow Path              


Wellhead Configuration              


Relevant Pressures              


Circulation Losses Since Last Casing Setting Point              


Status of Last Cement Pumped              


Condition of Casing at Incident              


Last Casing Seat LOT (PIT) Test, Results              


Drilling Situation Comments 


BOP Stack        


BHA        


Influx Point and Source        


Fluids in Well at Time of 
Incident        


Last Casing Seat LOT (PIT) 
Test        
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Production Blowout Situation Comments 


Production Tree        


Casing and Tubing        


Location of Packers, Valves, 
Perforations, and 
Obstructions 


       


Type of Completion        


Damage to Downhole 
Accessories        


Squeeze Jobs Required        


Reservoir and Reservoir Fluid Properties Comments 


Permeability        


Productivity Index        


Static Reservoir Pressure        


Reservoir Temperature        


GOR        


Reservoir Extension        
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Reservoir and Reservoir Fluid Properties Comments 


Molecular Composition of 
Reservoir Fluids   


Minimum Flowing BHP   


        


        


Other Notes 
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F005 – TECHNICAL DATA ARCHIVE CHECKLIST 


Well/Block Name:       Date:       


Responsibility Name Contact 


Primary             


Alternate             


Office Archived Data Location 


Relevant rig or structure drawings        


Well location and directional drilling coordinate 
system with reference systems        


Rig directional drilling structure maps        


Complete wellbore surveys for all wells within a 
1-mile distance        


             


             


Wellbore Surveys for Relevant Wells with Details 


Well Name/Number  Survey Date  Survey Interval  
Surface Tie-In Coordinates  Survey Type  Survey Company  
Surveyor’s Name  Grid Convergence  Magnetic Declination  
Running Gear and Config.  Magnetic Spacing  BHA  
Borehole Temperature  Tool Face Used  QA/QC Data  


Recent Situation Data 


Surface maps showing rig (blowout site) and debris, pipelines, structures, and other surface hazards for a 
nominal 1-mile radius  


Surface map (plan view) of the rig showing average prevailing winds  


Surface map showing latest seismic coverage, including any subsurface hazards (such as shallow gas, 
palaeochannels, faults)  


Well schematics showing best-known situation from events leading up to the blowout  


Drilling 


BOP Stack  Wellhead Configuration  Casing Program  
BHA  Open Hole Section  Influx Point and Source  
Blowout Flow Path  Relevant Pressures  Fluids in Well at Incident Time  
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Production 
Production Tree  Wellhead Configuration  Casing  
Relevant Pressures  Blowout Flow Path  Tubing  
Location of Packers, Valves, 
Perforations, and 
Obstructions 


 Damage to Downhole 
Accessories  Type of Completion  


Geological stratigraphic cross section to include pore pressures, fracture gradients, overburden, and 
temperature profile; mark all possible drilling hazards  


Drilling records from the blowout and offset wells, including detailed record of drilling and production 
operations immediately prior to the blowout  


Drawdown production tests or DST, if available  


Drilling data and formation evaluation logging reports (mud, MWD, LWD, and wireline)  


Status of last cement pumped  


Condition of the casing at the time of the incident  


Performance of last casing seat LOT (PIT) and use of squeeze jobs  


Circulation losses encountered since the last casing setting point  


Reservoir and Reservoir Fluid Properties 


Productivity Index  Static Reservoir Pressure  Reservoir Temperature  


GOR  Reservoir Extension  Molecular Composition of 
Fluids  


Molecular Composition of 
Reservoir Fluids  Permeability  Minimum Flowing BHP  
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F006 – PERSONNEL DEBRIEFING CHECKLIST 


Well/Block Name:       Date:       


Debriefing Question Comments 


Was there an indication that any BOPs or valves 
failed to actuate when energized? 


 Yes 
 No       


Was there any indication of a washout in the pipe 
string? 


 Yes 
 No       


Were there any unusual pressure fluctuations 
noticed? 


 Yes 
 No       


Were there any other occurrences that seem out 
of the ordinary prior to the incident? Describe. 


 Yes 
 No       


Were there any safety valves or inside BOPS in 
the pipe string? (If yes, what is the status of 
these valves?) 


 Yes 
 No       


Are there any nipples/floats/plugs in the string? 
(If yes, describe status.) 


 Yes 
 No       


What was the last recorded SIDPP?       


What was the last recorded SICP?       


What was the mud weight (in/out) at the time of 
the incident?       


What was the last recorded PIT GAIN?       


What equipment is connected to the BOP 
stack/wellhead (pump lines, wireline lubricator, 
coiled tubing injector)? 


      


What is the status of all rams and valves on the 
BOP stack/wellhead (open, closed, damaged, 
locked)? 


      


Well/Block Name:       Date:       
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Describe the WELL CONFIGURATION and OPERATION at the time of the incident (such as drilling, fishing, 
running casing, cementing, workover/completion operations). 
      


REVIEW STEP BY STEP what each person was doing 2 hours prior to, during, and after the incident. 


      


Any additional data 
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F007 – INCIDENT ACTION PLAN 


Date:       Dispatch Time:       Arrival Time:       


 Blowing Out  On Fire  Investigation  Response CP Activated  Yes  No 


INCIDENT ACTION PLAN 
Incident Name: 
      


Responsible Party: 
      


Incident Location: 
      


Phone Number: 
      


Fax Number: 
      


Date This Plan Prepared: 
      


OPERATIONAL PERIOD COVERED BY THIS PLAN 


Date:       Start:       Finish:       


Date:       Start:       Finish:       


Date:        Start:       Finish:       


Hitch or Tour Designation: 
      
 


WEATHER FORECAST FOR OPERATIONAL PERIOD 


      


Weather:       Visibility:       


Wind:       Speed:       Direction:       


Daylight:       Sunrise:       Sunset:       


PLAN APPROVED BY 


Operator Representative:       


Team Leader:       


Agency Coordinator:       
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STRATEGIC RESPONSE PRIORITIES 
Incident Name: 
      


Date Prepared: 
      


Operational Period: 
      


Date: 
      


Time: 
      


Time Prepared: 
      From:                   


To:                   


STRATEGIC OBJECTIVES FOR OPERATIONAL PERIOD 
      


RESPONSE PRIORITIES FOR OPERATIONAL PERIOD 
      


Prepared by: 
      
 Approved by:       


 
Agency Coordinator:       
 
Well Control Team Leader:       


ROUTING 
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ORGANIZATIONAL ASSIGNMENTS 
Incident Name: 
      


Date Prepared: 
      


Operational Period: 
      


Date: 
      


Time: 
      


Time Prepared: 
      From:                   


To:                   


PERSONNEL ASSIGNMENTS 
      


WORK ASSIGNMENTS FOR OPERATIONAL PERIOD 
Operations: 
      


Logistics: 
      


Planning: 
      


Administration: 
      


Prepared by: 
      


ROUTING 
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RESOURCES AT RISK 


Incident Name: 
      


Date Prepared: 
      


Operational Period: 
      


Date: 
      


Time: 
      


Time Prepared: 
      From:                   


To:                   


ENVIRONMENTAL/CULTURAL RESOURCE DATA 
Location Resources at Risk Sensitivity 


 
      


 
      


High Medium Low 
                  


PRIORITIES FOR MITIGATING ENVIRONMENTAL/CULTURAL IMPACTS 
Location Priority Action 


 
      


High Low       
            


EVACUATION MEDIA INJURY/ILLNESSES 
From To Number Agency Number  Condition Type Class Location 
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      


Prepared by: 
      
 


ROUTING 
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INCIDENT SITE MAP(S) 
Incident Name: 
      


Date Prepared: 
      


Operational Period: 
      


Date: 
      


Time: 
      


Time Prepared: 
      From:                   


To:                   


      


SOURCE OF INFORMATION 


Longitude:       Latitude:       


Topography:             


Wind Speed:             


Prepared by:       







Well Control Emergency Response Plan │ Peoples  
Appendix C – Data Acquisition Forms  


Wild Well Control │ C-18 


DISTRIBUTION 


      


SITUATION AND RESOURCES STATUS REPORT 
Incident Name: 
      


Date Prepared: 
      


Operational Period: 
      


Date: 
      


Time: 
      


Time Prepared: 
      From:                   


To:                   


INCIDENT STATUS (ESTIMATED) 
# or % Complete Current Projected  Impacts       
Injuries              Degree of Impact       
Fatalities              Media on Scene       
Evacuation              Community Complaints       
Rescue              Businesses Impacted       
Exposure Protection              Insurance Claims       
Source Control              Liability Claims       
Containment              Environmental Damage       
Confinement              Wildlife Impacted       
Extinguishment              Vapors/Mists/Plumes       
Diverted              Crop Contamination       
Debris Removal              Other       
Flaring                
Decon and Demob                
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RESOURCES STATUS (ESTIMATED) 
Equipment Manpower 


Type Assigned Available Out of Service Affiliation CP Site Location 
Fire Pumps                   Service 


Contractors 
            


Water Tankers                   1.                   
Decon Stations                   2.                   
EMS Units                   3.                   
Dozers                   4.                   
Excavators                   5.                   
Decon Teams                   6.                   
Foam                   7.                   
Vacuum Trucks                   Agencies             
Radios                   1.                   
Trucks/Loaders                   2.                   
Boom                   Cleanup 


Contractors 
            


Sorbents                   1.                   
Aircraft                   2.                   
Storage Tanks                   3.                   
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F008 – SITE SURVEY DATA 


Well/Block Name:       Date:       


Responsibility Name Contact 


Primary             


Alternate             


General Situation 
 Assess which wells are out of control and whether they are on fire. 


 Determine whether there is easy access to the wellheads. 


 Determine amount of debris that must be removed. 


 Determine potential for erosion. 


 Determine predominant wind speed and direction. 


 Determine heat radiation estimates (or measurements). 


 Determine other obvious or potential hazards. 


Equipment Status 
 Determine general rig damage. 


 Determine condition of wellhead/conductor pipe (vertical, structurally competent). 


 Determine whether there is any significant damage to surface equipment. 


 Determine whether surface equipment is capable of being shut in. 


 Predict additional structural damage or secondary involvement due to fire. 


Spill Status 
 Determine blowout fluid composition (percentage salt water, oil, gas, condensate, sand). 


 Determine size of the oil column, gas/condensate cloud, or fire. 


 Determine blowout fluid exit point and description of flow (vertical, obstructed, through valve, through 
drillpipe). 


 Determine whether poisonous gases present at dangerous levels. 


 Determine stability of flow (remaining constant, increasing, decreasing, changing composition). 


 Provide pollution/spill summary. 
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F009 – INFORMATION NEEDED FOR PRELIMINARY RELIEF WELL 
PLANNING AND DYNAMIC KILL STRATEGY 
Directional Planning and Intercept Strategy  
 Directional surveys for target well and offset wells (surveys in Excel™ or Compass™ program export 


are acceptable; surveys in *.pdf documents are not). If target well is in the planning stage and has 
not been drilled, a directional plan for the target well should be made available (with KOP. EOC, hold 
angle etc.) Surface locations for target well (Grid North / East as well as positions in Latitude & 
Longitude)  


 Geodetic system, geodetic datum and map zone of the geographic reference system 
 Bathometry maps  
 Site surveyed sea floor locations or areas where relief well can be spudded  
 Any subsea facilities, pipelines, obstructions or other physical hazards on the sea floor in the 


affected area  
 Access to the directional drilling contractor representative to obtain and or clarify survey types 


(MWD, magnetic multi-shot, Gyro, etc.)  
 Tool specific uncertainty values (from directional drilling contractor)  
 Specific drilling problems, issues which may impact max. dog leg severity or inclination  
 Formation resistivity data. This can affect effectiveness of ranging runs, and is important for 


designing a ranging strategy, particularly when salt or other high resistivity formation is present  
 Wellbore schematic for the target well  
 Pore pressure and fracture gradient for the target well  


Dynamic Kill Design and Planning  
Parameters can be separate into three categories: source reservoir, wellbore geometry of the target well, 
and blowout scenario.  


F O R  RE S E R V O I R :   
 Depth of reservoir, gross and net sand thickness 
 Reservoir rock parameters: permeability, porosity  
 Reservoir content: primary content (oil or gas), oil/gas ratio, water cut.  
 Reservoir pressure  
 Geostatic temperatures profile or at each casing point and reservoir 
 Options for flow rate simulation (in order of preference):  


o Client specified pre-determined blowout rate (BOPD and / or mmcfd), or  
o Client specified PI and GOR, the PI needs to be at the sand face, or  
o AOF at the sand face and GOR, where AOF is defined as flow rate from the net interval at the 


sand face with reservoir pressure on one side and atmospheric on the other side, or  
o Client specified inflow performance plot and GOR, or  
o Client specified permeability, porosity, net sand thickness, and GOR. WW will use these data to 


construct inflow performance curve, and use this as drive mechanism in the model  
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F O R  WE L L B O R E  G E O M E T R Y:   
 MD/TVD  


 TD  


 Casing program  


 BHA configurations  


 Choke and kill line sizes for relief well rig (if subsea BOP)  


 
F O R  BL O W O U T  SC E N A R I O:   
 Scenarios such as exit on surface or at sea floor (for offshore wells)  


 Drill string present in open hole or not (worst case scenario is not drill string) 


 Blowout rate: does client wish to specify or let our simulation determine the rate 
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F010 – CALL LOG 
Date/Time Phone 


Number Personnel  Purpose of Call Notes Follow Up Actions 
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Appendix D – Response 
Techniques and Equipment 
INTRODUCTION 
Immediate Response Procedure 
Surface pollution control and well firefighting/capping are highly specialized fields which will invariably require 
the expertise of Well Control Specialists. This section describes the priorities of the operational personnel 
during the period between the occurrence of the incident and the arrival of the well control professionals. 


Generally, the priorities for the immediate response are as follows: 


 Evacuate the Facility / Nearby Area – Account for all personnel and evacuate as required, giving 
priority to those requiring medical care. The highest priority is always the health and safety of 
personnel. Specific options for evacuations are provided in the appendices. 


 Apply Pollution Control / Limit Use of Water – If a fire erupts, fire water systems would apply 
water to the fire. The fire water system would create a water curtain to help prevent accidental 
ignition and prevent heat damage to assets and personnel.  Unfortunately, the amount of water used 
on the fire will quickly over-run the location causing surface pollution to spread to a larger area. If 
possible, pollution control berms should be put into place (and properly lined) to capture polluted 
discharge streams. 


 Communicate – On-site personnel will follow the emergency notification protocol procedure. It is 
essential to communicate details of the emergency to the next level of the chain of command. 


 Evaluate the Situation – If the surface leak has not ignited, it may be necessary to consider 
whether it should be intentionally ignited. Consult with a well control company prior to intentional 
ignition.  


FIRE FIGHTING PROCEDURES 
Knowledge of the situation and the extent of damage from the well leak are essential to the efficiently 
remediating problems. A 24-hour fire watch must begin immediately and be maintained throughout the event. 
All significant variations should be recorded in a time log to insure accurate event documentation. All 
variations, no matter how insignificant they may seem, must be recorded and reported. Video and 
photographic records should also be maintained. 


Once Well Control Specialists have arrived, they will need to assess the situation and the extent of the 
damage. Accessing the location should be attempted only when wind conditions permit a safe retreat from 
the well and under the covering protection of water cannon and/or water deluge systems. These men must 
be trained in working under mask (wearing SCBA equipment) and be properly attired for heat protection in 
case the well should suddenly ignite. 
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The only objectives of the assessment are to determine the damage and to record the situation as 
completely as possible. The responsibility of determining whether or not to attempt a site investigation will 
rest solely on the judgment of the onsite personnel. If there is any chance that the investigation will put the 
assessment team at undue risk, the effort should be aborted. 


CAUTION: In strong flow and certainly in case of a well fire, Wild Well strongly recommends that 
damage assessment be left to the Well Control Specialists and NOT BE ATTEMPTED by company 
personnel or their contractors. 


Well Intervention Support 
To control a leak at the wellhead, the primary concern is safe access. Normally, the worst case scenario 
will be one in which the well and/or surface pollution and wellhead is on fire. This situation, coupled 
with the presence of toxic gases such as H2S and obstructing structural damage are the prime factors in the 
intervention. 


Fire Suppression and Extinguishing  
If H2S is a risk, plan is to cap the well while on fire to reduce pollution and mitigate H2S release. If 
complicating circumstances make this impractical, the fire must be suppressed and at some point 
extinguished before capping continues. 


Preparations 
The prevailing wind direction and location of nearby equipment will dictate the approach to the leak. For the 
safety of well control personnel and equipment, all operations must be conducted from the upwind side of the 
wellhead. 


CAUTION:  Generally speaking, no work within 150 m of the fire can be undertaken unless covered by 
firewater or supervised by well control intervention team personnel. 


Equipment and Debris Removal 
Clearing debris may not be an easy task if there is extensive damage to nearby structures or if the drilling 
rig/well intervention equipment has melted down over the hole. In that case, cutting will be required to 
remove damaged structural elements. 


Access paths will be needed that will allow approaches to all sides of the well, if possible. The primary 
approach path should be upwind of the well. It should be wide enough to move equipment to the wellhead 
area and for an escape path if there is an emergency. An alternate escape path should be considered if 
there are wind changes or if additional access to the wellhead is required. 







Well Control Emergency Response Plan │ Peoples  
Appendix D – Response Techniques and Equipment  


Wild Well Control │ D-3 


 
Figure D.1 - Top View and Right Side View of Bulldozer and Athey Wagon 


Assessment of Wellhead Damage 
Once complete access has been gained and well bay preparation has been completed, assessment of 
wellhead damage may begin. If the wellhead is partially damaged, debris in the immediate wellhead area, or 
the flow prevents the fire from being extinguished, the unusable sections can be cut off with abrasive jet 
cutters attached to the Athey boom and removed. 


FIRE CONTROL 
Fire Water Systems 
After all site preparations have been completed, all remaining fire water pumps and lines should be rigged up 
and fire monitors set in place. The additional water will be needed to extinguish the fire. If abrasive jet cutting 
is required, the monitors will be required to cover the operation and prevent damage to the tools and boom. 


Fire water requirements are typically estimated at 24,000 gpm. The firefighting support requirements are four 
(4) each 2000 - 6000 gpm adjustable monitors and each must be enclosed in protective monitor houses. 


Elimination of Hazards / Ignition Resources 
Metal will retain the heat of the fire for some time after the fire has been extinguished.  Care must be taken to 
cool the structure and any debris or wellhead components that surround the wellhead. It is critical that all 
personnel be aware that re-ignition can occur. 
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SAFETY GUIDELINES FOR CAPPING OPERATIONS 
Introduction 
These procedures offer structured guidelines for ensuring the safety of the responders involved in firefighting 
and capping of the well. The justification for this guideline is that working near hazardous materials and 
wastes without proper preparation may result in grave consequences to human health and the environment. 


The health and safety of response personnel is the primary consideration when dealing with any type of 
leakage. Any leak usually releases hazardous substances or it involves working in or near hazardous sites 
(process facility, etc.). Safety-oriented operating procedures, in combination with appropriate equipment, 
trained personnel, and sound supervision and management, greatly reduce the risks to responders. To 
ensure that these procedures are efficient and effective, they must be: 


 Written whenever possible - Most can be written in advance of an incident or operation and then 
tailored to the specific situation. 


 Based on the best possible information - Technical reports, papers, and other sources provide 
guidance of standard safety practices. Past experiences and personnel knowledge help make 
specific adjustments. 


Due to the unique circumstances surrounding capping operations, additional measures are required to 
protect personnel. Typical equipment for a well control response contains the following elements: 


 Personnel protection clothing appropriate for the event (heat resistant insulated garments, hand, eye 
and feet protection at a minimum plus other chemical protections as needed) 


 Heat and blast shielding where appropriate (Note: Circumstances may not warrant blast shield, but 
heat shielding is mandatory) 


 Covering firewater for personnel and critical equipment 


 Respiration equipment (as needed). (Note: High concentrations of vapors as well as toxic gases 
(H2S, etc.) will require respiration equipment, e.g., breathable air systems). 


Approach and Assessment 
Exercise extreme caution when the chemical hazards are unknown or unidentified. Always use an upwind 
side approach.  


Monitoring should be done during the initial approach by entry teams, especially in presence of flammable 
vapors or gases. Responders using the monitors must understand the operation of the instrument and the 
action levels that have been established. Responders entering initially must be protected to a level which will 
provide for their safety at the maximum toxic concentration which may be encountered. 


Site Control 
Effective site control is essential for the safety of response personnel, as well as other persons in the general 
area. Control begins with effective notification for the area involved and other areas which may soon be 
affected. Notification is followed by timely and orderly evacuation of nonessential personnel to a safe area 
and essential personnel to a designated muster point. 


The Incident Commander must establish and properly flag the perimeter of the "hot zone”. This area is then 
isolated and access restricted to controlled entry and exit points. Initially, the hot zone boundary is 
determined based on the nature of the event involved, the type of hazard present and the location of the 







Well Control Emergency Response Plan │ Peoples  
Appendix D – Response Techniques and Equipment  


Wild Well Control │ D-5 


incident. As reconnaissance and monitoring are done, the boundary is subject to change. Entry into any zone 
requires approval from command, along with the use of specific PPE, which must be specified. Time of entry 
and number of persons entering must be noted. Emergency evacuation signals should be understood and 
the methods of remote communication checked out prior to entry. 


A hot zone, warm zone and cold (or support) zone should be established. The warm zone serves as a safety 
buffer area just outside the hot zone. Within the warm zone is the contamination reduction corridor and 
access control points. All personnel exiting the hot zone who have come into contact with any hazardous 
substance must pass through the contamination reduction corridor. This allows control of the physical 
transfer of contaminating substances from person-to-person or from their clothing and equipment. 


The cold zone is considered a non-contaminated or clean area and is the outermost area of the operation. 
Potentially contaminated clothing, equipment, and materials are not permitted in this area but are stationed 
within the warm zone. The cold zone contains the command post, along with response equipment, materials 
and support personnel (essential only) who are involved in the operation. 


CAPPING SEQUENCE 
The following is a basic sequence of events that usually are required 
for capping on fire operations. All well control events are unique and 
this sequence is a guideline only. The exact nature of the blowout will 
dictate the actual intervention steps required. WW will provide 
detailed operational plans for the intervention after the initial 
assessment of the well is made. 


Step 1: Assess Well 
The well itself and the surrounding location and topography will be 
surveyed for the operation. The orientation of the ramp will be based 
on prevailing winds and the layout of the location. 


Step 2: Prepare Location 
The location will need to be cleared from all unexploded ordinance (if 
it exists). The pollution from the well, if any, will need to be controlled 
and the location will need to be prepared so that fire water and 
unburned produced fluids are properly drained away from the site.  


Step 3: Remove Debris 
Well sites can have debris on the site. The location will need to be 
cleared in the early stages of the intervention to allow personnel and 
equipment access to the wellhead.  


Step 4: Expose Wellhead 
The wellhead will need to be exposed properly for removal, normally 
requiring excavating down approximately 3 meters for exposure good 
quality and straight casing. When the wellhead is completely severed 
from well casings, the tension on the innermost casing string will be 
relieved casing the casing to fall a certain distance. Excavation point should be below the fall distance to 
ensure that 3 meters of the innermost casing string is available for the emergency wellhead installation. 


Figure L.22: Removing Debris Figure D.2 – Removing Debris 


Figure D.3 – Preparing New Wellhead 
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Step 5: Remove Damaged Wellhead 
Once the casing is exposed, it can be cut off with an abrasive jet cutter. This operation may take several cuts 
depending on the exact nature of the flow from the well. 


Step 6: Prepare New Wellhead 
The wellhead will need to be prepared for installation on the yoke of the Hydraulic Athey Wagon. A skirt and 
guide assembly will also need to be built and installed. Heat resistant wrap will also be needed for the well 
head to protect it during installation on the well. 


Step 7: Dig Ramps  
Digging the ramps for the capping operation may take the longest time of any 
activity during the well control operation. The depth required is a minimum of 
3 meters around the well. The ramps will also need to be dug to this depth. 
These ramps are approach ways that the Hydraulic Athey Wagon will use to 
access the well. The Hydraulic Athey Wagon and bulldozer must be level 
during the “backing approach” to avoid adjusting the BOP stack and boom 
while the capping crew is attempting to install the new wellhead.  


Step 8: Install New Wellhead 
The wellhead installation as previously described, will involve 
setting the wellhead and slip assembly into place. Using casing 
clamps, the wellhead will be jacked into its final place using the hydraulic force from the jacking system. 
Once the wellhead is in place, the seal assembly will be energized manually by tightening the screws on top 
of the combination slips and seals. Once the slips are energized with an 
effective seal, the casing stub above the wellhead can then be prepared 
for capping operations. 


Step 9: Prepare BOP Stack  
With the flow tube and skirt installed on the stack, the BOP stack will be 
wrapped with heat resistant material. This preparation work is 
accomplished off of the critical path in order to minimize the time needed 
to control the well. 


Step 10: Prepare for Diverting Operations 
A great deal of work may be needed for post capping diverting 
operations. It is important that the preparatory work for diverting be 
accomplished prior to actually capping the well. Diverting pits are 
usually large to handle high volume flows and must be dug before capping operations. The diverting lines 
and manifolds should also be set prior to capping. This minimizes the time to hook up the diverter lines after 
capping operations are concluded. The well will be left flowing (and burning) through the capping stack while 
the diverter lines are secured to the capping BOP stack. In order to avoid damage to the rubber goods and 
seals in the BOP stack, rigging the diverter lines should be done as soon as practicable. 


  


Figure L.25: Install New 
Wellhead 


Figure D.5 – Install New Wellhead 


Figure L.24: Digging 
Ramps Figure D.4 – Digging Ramps 
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Step 11: Prepare Casing Stub 
After installing the emergency wellhead, the casing stub above the casing 
head flange will need to be prepared for capping. The stub will be cut off 
with a lathe type cutter to a specified height so that the capping BOP 
stack will swallow the casing stub properly. 


 


Step 12: Prepare Hydraulic Athey Wagon  
The Hydraulic Athey Wagon will be prepared for capping 
operations. This will involve hooking up the BOP stack and load 
testing the assembly. The blowout bus and the hydraulic lines, 
power pack and control panel will be fixed to the blade of the 
bulldozer. A "dummy" run may be done prior to actual capping 
operations in order to finalize any dirt work that is required and to 
make a final check on spacing.   


 


Step 13: Capping the Well 
Pre-capping operations will involve stringing the snub lines and 
spotting the Hydraulic Athey Wagon with the BOP stack in the ramp. 
A final check on the diverter line hook up spacing is also required. 
The bulldozer will back the Hydraulic Athey Wagon and BOP stack 
over the flow. The stack will be lowered and set down bolted to the 
wellhead. 


 


 


Step 14: Divert the Well  
As previously mentioned, the well should not be shut-in until the 
downhole condition of the well can be determined. If the well is shut-
in and casing damage exists, broaching could occur. Broaching is 
very serious and often the only well control method that remains is an 
expensive relief well operation. This highlights the need to divert the well.  


The final installation of the divert lines will need to be done prior to 
actually closing the blind rams. Once the well is diverted, it will still be 
allow to flow uncontrolled through the diverter system. 


 


Figure L.26: Prepare Casing Stub 
Figure D.6 – Prepare Casing Stub 


Figure L.27: Prepare HCV Figure D.7 – Prepare HCV 


Figure L.28: Capping the Well Figure D.8 – Capping the Well 
 


Figure D.9 – Diverting the Well 
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Step 15: Kill Operations 
The kill operations will likely involve the use of a snubbing unit. It will be necessary to fish the tubing from the 
well and conduct diagnostic operations to determine the downhole condition of the well so that the 
appropriate kill method can be chosen. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 


 


Figure L. 30: Killing the Well Figure D.10 – Killing the Well 
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Appendix E – Initial Actions 
Checklists for Incident Response 
Level 1 Incident: Initial Actions Checklist 
LEVEL 1 INCIDENT: Initial Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Field Operations to notify Gas Operations 
Supervisor 


 Activate the ORT  


 Evaluate the situation and determine the 
proper industry accepted procedures  


 Choose and implement appropriate 
procedure as required 


 Use on-site personnel and resources 


 Continuously evaluate the situation to 
determine if the problem is escalating 


 Review evacuation procedures. 


 Review weather forecasts and current 
weather because they can have a major 
impact on operations.  


 Document the incident, complete the Well 
Control Incident Data Sheet (Appendix C) 
as required and forward to the WCERT 


 Declare Level 2 Incident if conditions 
deteriorate  


  Field Operations consults with Gas 
Operations Supervisor to determine whether 
there is a need to escalate to a level 2 well 
control incident 
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Level 2 Incident: Initial Actions Checklist 
LEVEL 2 INCIDENT: Initial Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Complete Level 1 actions 


 Maintain communications with off-site 
supervisory personnel 


 Evaluate need for special equipment 


 Request additional resources / support as 
required 


 Designate safe zones 


 Establish off-site communications link to the 
Emergency Response Center (ERC)  


 Identify potential for escalation 


 Prepare a plan for evacuation of non-
essential persons 


 Notify logistics function about potential 
transportation/logistics needs  


 Notify On-Scene Commander about the 
following immediate actions:  


 Emergency Shutdown Device (ESD) 
such as subsurface valves, master 
valves, or secondary wing valves (if 
applicable) 


 ESD activation of compressor facility 


 Blow down of site hydrocarbon inventory 


 Shut-in of wells and pipelines feeding 
facility 


 BOP initiation (if applicable) 


 Secure adjacent wells in wellpad (if 
possible/applicable) 


 Review the classification and escalate to 
Level 3 well control response level if 
applicable 
 


  Complete Level 1 actions 


 Maintain contact with site personnel to stay 
updated on incident status 


 Gas Operations Supervisor to alert Gas 
Control of Incident 


 Gas Operations Supervisor activates 
WCERT and notifies Compressor/Operations 
Managers 


 Compressor/Operations Managers notify 
Compliance Team 


 Compliance Team completes regulatory 
notifications 


 Compressor/Operations Managers notify 
Gas Storage Engineering 


 Compressor/Operations Managers notify 
Gas Operations Senior Director 


 Gas Operations Senior Director notifies the 
Crisis Management Team (CMT) Leader  


 WCERT provides support to the ORT 


 WCERT to issue external notifications when 
required 


 Designated personnel, will communicate with 
the Well Control Company specialists 
following the notification of a Level 2 well 
control incident 


 Contact and Mobilize Well Control 
Specialists / Equipment if required: 


 WCERT shall supply the Well Control 
Incident Date Sheet (Appendix B) to the 
well control company specialists 


 Initiate mobilization of equipment 


 Initiate mobilization of personnel 
including at least one (1) Well Control 
Specialist and one (1) Well Control 
Engineer 


 WCERT shall maintain frequent 
communication with the well control 
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LEVEL 2 INCIDENT: Initial Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


company’s office with all the relevant 
technical details of the incident 


 Special equipment shall be identified / 
located and made ready for mobilization 
as per well control company advice 


 The emergency organization should remain 
in place until the situation is resolved or 
downgraded to a Level 1 situation 


 Declare a Level 3 incident if the well 
condition escalates / deteriorate 


 


Continuing Actions Checklist 
LEVEL 2 INCIDENT:  Continuing Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Check the current weather and obtain 
weather forecasts at site because they can 
have a major impact on well control 
operations 


 Ensure that sufficient weighting materials 
and mud chemicals are on location 


 Mobilize additional weighting materials and 
Lost Circulation Material (LCM) if 
conventional lost circulation techniques are 
ineffective 


 Monitor the wellhead and BOPs during any 
operation to quickly identify any leaks.  


 Be prepared to close the BOP immediately 
if the annular begins to leak (when 
applicable) 


 If lost circulation is encountered, closely 
monitor return flow 


 Monitor mud/gas separator equipment for 
signs of overload while circulating large gas 
influxes  


 Monitor LEL levels and H2S 


 Review location evacuation procedure 


  Consider using temperature and noise logs 
to determine exact points of losses 


 For subsurface shallow leaks  


 Consider transient kill modeling to 
determine sufficient kill fluid density and 
pump rates based on estimated leak 
location and gas flow rates   


 If surface pressures are too high for safe 
operations, a surface kill should be 
considered. Surface kill techniques may 
include the following:  


 Volumetric control and circulation 
techniques (i.e., volumetric control until 
influx is above bit then constant bottom 
hole pressure circulation)  


 Bullheading  


 Full circulation of a weighted fluid in order 
to lower shut-in casing pressure  
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Level 3 situations warrant the continued activation of the WCERT and the mobilization of Well Control 
Specialists, Well Control Engineer, and specialized equipment. The WCERT should contact the well control 
company immediately upon the determination of a Level 3 incident. The Well Control Incident Data Sheet 
(Appendix C) should be completed and any other pertinent information should be provided to the well control 
company.  


Level 3 Incident: Initial Actions Checklist 
LEVEL 3 INCIDENT:  Initial Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 
 Complete Level 2 actions 
 Maintain communications with off-site 


supervisory personnel 
 Immediate evacuation of location 
 Account for all personnel on site and move 


them to designated safe zones 
 On-Scene Commander to notify all parties 


according to notification protocols 
 On-Scene Commander ensures that all 


safety and environmental regulations are 
enforced 


 Regularly report incident updates to 
WCERT. All changes in the condition of the 
well should be noted and relayed to the 
WCERT 


 Gather Initial Incident Report data as below: 
 General nature of the situation, extent of 


injuries and threat to personnel and the 
environment  


 Nature and amount of personnel and 
equipment required for initial mobilization  


 Likelihood of the situation deteriorating 
significantly during the initial mobilization 
(i.e. erosion or fire damage, broaching, 
etc.)  


 Possible options for quick resolution of 
the well control problem (i.e. bullheading, 
replacing accessible BOP equipment, 
etc.)  


 Collect information typically used to 
determine the appropriate well control 
equipment and personnel mobilization 
includes:  


  Complete Level 2 actions 


 Maintain contact with site personnel to stay 
updated on incident status 


 Gas Operations Supervisor to alert Gas 
Control of Incident 


 Gas Operations Supervisor activates 
WCERT and notifies Compressor/Operations 
Managers 


 Compressor/Operations Managers notify 
Compliance Team 


 Compliance Team completes regulatory 
notifications 


 Compressor/Operations Managers notify 
Gas Storage Engineering 


 Compressor/Operations Managers notify 
Gas Operations Senior Director 


 WCERT provides support to the ORT 


 Declare Level 3 Well Control Incident 


 Mobilize WCERT members to the ERC: 
 The WCERT shall assemble ASAP for an 


initial briefing and update by the Incident 
Commander in the ERC. The ERC should 
have all relevant emergency management 
plans, pad/site & field data, pictures, 
communications and other relevant 
supplies 


 Notification to Corporate, Partners and 
Government Organizations - mandatory for a 
level 3 incident 


 Gas Operations Senior Director to notify the 
CMT Leader  


 Establish Single Point of Contact with well 
control company for: 
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LEVEL 3 INCIDENT:  Initial Actions Checklist 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 General Incident - Surface flow, 
underground flow, pressure situation 


 Nature of Flow - Estimate of total flow 
rate along with amount of gas, oil, 
condensate and solids  


 Point of Exit - Through DP/Tbg/Csg, 
failed BOPs, diverter, flange, etc.  


 Extent of Damage - Extent of surface 
equipment and pad/site damage due to 
fire or erosion  


 Accessibility and competency of 
wellhead/tree equipment 


 Establishing itinerary and Estimated Time 
of Arrival (ETA) of well control specialists 


 Updating as situation progressing at site 
 A list of equipment and services ordered 


should be noted. Information regarding the 
location, route details, trucking or flying 
time and a full manifest, etc. will need to 
be gathered and recorded 


 Prepare for arrival of well control personnel 
and equipment: 
 WCERT to notify site and provide logistics 


support to mobilize contracted well control 
specialists  


 The Logistics Section Chief shall be 
responsible for making logistics 
arrangements for equipment 


 Mobilize Wellsite Contractor Representative 
(if applicable) to ERC 


 Distribute Initial Incident Information report 
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Appendix F – Intervention Action 
Plan Checklists 
IMMEDIATE RESPONSE ACTIONS (FIRST 24 HOURS) 
Immediate Response Actions (First 24 hours) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Complete Level 3 actions 
 Account for all personnel at the site 
 Move them to the designated safe zone 


 DO NOT enter the wellhead area until 
authorized 


 For any injured personnel, provide first 
aid thru on site medic and report 


 Perform Medevac, if required 


 Plan possible personnel reduction or 
evacuation 


 Provide relevant information on 
injured/missing personnel to WCERT 


 Secure the facility by activating:  
 Emergency Shutdown (ESD) initiation (if 


appropriate). Shut down emergency 
generator auto start 


 Blowdown of site hydrocarbon inventory 


 Shut-in of wells and pipelines feeding 
facility 


 Secure adjacent wells on location  


 Deactivate all phone lines to pad/site  


 Implement Traffic Management Plan with 
assistance from local law enforcement 


 Establish Safe Zone: The safe zone is 
located away from the well and has minimal 
impact from the blowout. Control access to 
hazard area, using safety sentries at entry 
and exit points and record. Required PPE is 
to be worn 


  Provide adequate helicopter(s) and 
ambulances for evacuation / Medevac 


 WCERT to have following logistics related 
information: 
 Availability of oil field equipment, welders, 


and machine shops in the region 


 Provide Resources Support: 
 The WCERT will coordinate with the On-


Site Commander (OSC) and provide 
information and assistance with the 
mobilization and well intervention effort. 
The Emergency Response Center (ERC) 
should have: 


 As-built drawings of the pad/site 
 Wellhead/tree and surface pressure 


control equipment information 


 Other information that may be used 
during the intervention 


 Notification to Government Authorities/ 
Shareholders: 
 Notification shall reflect that a well control 


incident has occurred and must also 
include sufficient data for an assessment 
to be made about the severity of the 
incident. Prior to such notification, initial 
actions taken by the ORT and WCERT 
should be included  


 Provide Human Resources Support: 
 Human Resources Officer shall contact 


families of injured / missing personnel 


 Arrange assistance as required using 
Company personnel and resources 
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Immediate Response Actions (First 24 hours) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 If on-site resources allow, designate a 
safety observer to solely monitor site for 
potential issues. 


 Shut Down Fired Equipment: 
 If the situation allows, engines and all 


fired equipment, cranes and lifting 
devices, and lighting devices should be 
shut down.  


 Initiate Fire Watch: 
 Identify any engine that may have been 


left running 


 Identify any possible ignition source 


 Use local fire department to prevent 
ground fires and protect adjacent crops 
(when applicable) 


 Corral free range cattle if potentially 
endangered by fire (when applicable) 


 Contact local airport to have flights re-
directed if over site 


 Identify Hazardous Materials on Site: 
 Identify the material and location on the 


well site of any hazardous material 


 Present information to the well control 
specialists upon their arrival at site 


 Monitor Well Conditions: All changes in 
the condition of the well should be noted 
and relayed to the WCERT 


 OSC shall gather the initial incident data 
as required in the format (Appendix B) and 
transmit to WCERT 


 OSC shall activate the exclusion zone for 
all non-essential personnel nearby. 


 Implement Firefighting and Asset 
Protection: 
 Consult with well control company 


before applying water to structure 


 Cool down wellhead/tree 


 Coordinate with employer (if not 
Company personnel) 


 Evacuated personnel shall be asked to 
remain at the staging area until they are 
de-briefed 


 Injured personnel shall be de-briefed at 
the staging area or hospital 
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Immediate Response Actions (First 24 hours) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Use local fire department to prevent 
ground fires and protect adjacent crops 
(when applicable) 


 Activate Pollution Control Measures:  
 If pollution is associated with the 


emergency (or significant threat), 
activate company Oil Spill Response 
Plan 


 Maintain Event Log: 
 A 24-hour watch should be initiated 


immediately and maintained throughout 
the event. All significant variations 
should be recorded in a time log and 
reported immediately to the WCERT 
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INTERIM ACTIONS (DAY 2-7) 
Interim Actions Plans (Day 2-7) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Continue Initial Response Activities: 
 Firefighting and asset protection under 


direction of the WCERT, ORT and well 
control specialists 


 Timelog / Fire watch – continue to 
provide updates 


 On-Site Commander to provide periodic 
reports to the WCERT 


 On-Site Commander to immediately 
report significant changes in the well 
condition to the WCERT 


 Establish On-Site Command Post (Site 
Emergency Room): 
 OSC, ORT, and well control specialists 


will need to work together to establish 
the On-Site Command Post 


 Determine location of the Command 
Post at a site nearby location of well. 


 Work with logistics/IT to establish 
adequate communications; voice, fax 
and data links will be required 


 Initial Evaluation & Information 
Gathering: 
 Once Command Post is established, 


ORT team should perform the initial 
evaluation and information gathering 


 On-Site Assessment – Planning & 
Implementation: 
 Work with the WCERT and well control 


specialists to plan On-Site Assessment 


 Ensure all hazards have been identified, 
reduced as much as possible and that 
mitigation / contingency measures are 
in-place 


 Develop Site Safety Plan for re-entering 
after establishing exclusion zone, hot 
zone, warm zone, access routes, and 
egress routes 


  Support On-Site Activities:  
 If on-site resources allow, designate a 


safety observer to solely monitor site for 
potential issues. 


 Assist with establishing the On-Scene 
Incident Command Post 


 Designate equipment and personnel 
Staging Area 


 Designate exclusive area for handling 
large volume of equipment and material 
shipments  


 Contract additional labor and handling 
equipment if required     


 Assist with equipment and personnel 
mobilization 


 Assist with establishing communications  


 Gather Office Archived Information: 
 Utilize members of the WCERT to 


document, sort, distribute and display 
critical information 


 Mobilize Heavy Equipment: Most situations 
will require a crane at the well site for debris 
removal or equipment placement. A large 
bulldozer is also necessary: 
 Once a bulldozer has been procured, it 


should be directed to proceed to the 
well/facility staging area 


 The authorization to mobilize the crane 
must be obtained from the WCERT 


 Re-Assign Duties & Mobilize Regional 
Personnel: Personnel may be dedicated 
solely to the intervention and control effort: 
 The regular duties of these personnel 


should be re-assigned as required 


 Additional personnel may be requested 
from other locations as required  
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Interim Actions Plans (Day 2-7) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 Establishment of Exclusion Zone Safety 
Procedures 


 Consider weather and seasonal 
restrictions on operations 


 Initiate Daily Planning & Resource 
Requirements: 
 Daily Planning & 3 Day Look Ahead 


 Intervention Action Plan to be developed 
for each operational period by the 
WCERT when the well control 
specialists and on-site response 
personnel are in place 


 WCERT in conjunction with the well 
control specialists provide ongoing 
technical support 


 Resource requirements to be stipulated 
in 3 Day Look Ahead    


 Assist with Development of Intervention 
Plan (3 Day Look Ahead): 
 The WCERT and the well control 


specialists will coordinate activities with 
the ORT 


 Mobilize High Pressure Pumping 
Equipment:  
High-pressure pumping equipment is often 
used to implement quick resolutions to well 
control incidents (bullhead kills, sealing 
shots, etc.): 
 Verify the unit availability 


 Obtain estimated mobilization time to 
pad/site  


 Locate/Mobilize Welders:  
 Welders should be located with portable 


arc welding machines and oxy-acetylene 
cutting rigs 


 Adjustments to the number (and 
possibly type) of welders will be made 
after assessment of the situation  


 Requests for additional assistance from 
various departments and disciplines will 
be made by the WCERT 


 Initiate Daily Planning & Resource 
Requirements:  A 3 Day Look Ahead 
(Intervention Action Plan) shall be developed 
for each operational period and shall 
document resource requirements. Consider 
weather and seasonal restrictions on 
operations 


 Develop and Issue On-Site Assessment 
Report: The WCERT shall coordinate with 
the On-Site Commander and well control 
specialists to develop and issue an On-Site 
Assessment Report 


 Initiate Document Control Procedures 
(WCERT Members). Establish filing index 
for: 
 Correspondence with authorities, 


partners and insurance representatives 


 Information from office data collection 


 Documentation organized to follow tasks 
/ projects 


 Reports, programs and procedures 


 Presentation materials 


 Document and maintain revisions of: 
 Initial incident information 


 Incident Report 


 Initial Assessment Report 


 Intervention Plan 


 Site Safety Plan 


 Unit Status Report 


 Document for each operational period: 


 3 Day Look Ahead (Intervention Action 
Plan) 


 Resource Log 


 Plan for Relief Well(s) as a contingency 
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Interim Actions Plans (Day 2-7) 
 On Site Response Team (ORT)   Well Control Emergency Response Team (WCERT) 


 The Logistics Team will be responsible 
for mobilization of welders and 
equipment as advised by the OSC 


 Well control specialists should be 
consulted on the requirements prior to 
mobilizing the welders 


 Significantly more welders may be 
required in the initial stages of the 
intervention 


 Locate/Mobilize Roustabout Crew:  
 Crew consisting of four roustabouts and 


one supervisor should be located and 
placed on standby. Additional labor 
crews should be identified in case they 
are needed  


 The roustabout crew will assist with 
fabrication and placement of equipment  


 Design and implement dynamic kill or 
other special kill procedures 


 Planning and implement well intervention 
procedures 
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Appendix G – Site Safety 
Large-scale blowout well control projects usually involve a large number of personnel performing a wide 
variety of tasks. The safety of the personnel doing this work is the most important concern during the entire 
operation. A well-organized safety management system (SMS) can benefit the overall well control job in 
several ways. The SMS implemented will set the tone of the event response and will keep safety as the 
primary goal. A properly functioning SMS gives all personnel an avenue to address safety issues involved. 


Implementation of several safety measures should be done at the outset of a well control response. This can 
be done without adversely affecting the timely response to an event that might be needed to prevent 
deterioration of the situation. Proper implementation of SMS early in the event will greatly add to the 
successful and timely completion of the well control intervention project. 


SITE SAFETY PLAN 
The development of a Site Safety Plan will greatly aid in the overall safety management of the blowout. The 
plan is a written document that details the overall safety aspects of the planned blowout intervention. It 
should become a permanent part of the emergency response record. In certain locales, governmental 
regulators require this plan before work can start on the blowout. 


The plan should be written by the Well Control Engineer/Specialist or Safety Emergency Response 
Specialist on scene. Other emergency response team members or governmental authorities should 
contribute to and review the plan for comments and necessary additions as required. After the plan is 
approved and put in its final form, copies should be distributed to the pertinent personnel. All persons 
involved in the well control intervention should be familiar with the plan contents. 


The written plan can take several physical forms.  


The plan can be written in free form or can be a prepared form that contains appropriate blank spaces to be 
filled in at the job site. Plans written in free-form style at the job site are the most adaptable but take slightly 
longer to write. Prewritten forms can be usually filled in quickly but are somewhat less flexible. 


If a prewritten form is used, it should be augmented with additional documentation such as drawings, 
sketches, and additional narrative, if needed. 


Additionally, there are computer programs available commercially that can also be used to serve as the Site 
Safety Plan. The computer program is usually some type of prewritten form. The program should be 
modified, if necessary, to make it suitable to blowout control and contain the elements that are needed to 
make the plan adaptable to a wide range of different well control job types and locations. 


The plan should cover all aspects of the safety management of the task at hand but should be written so that 
it is flexible enough so that modifications can be easily made and incorporated. The plan should not be 
written in such a manner that deviation from the planned work on the well would be stopped if a change in 
the well conditions dictated a change in the intervention techniques required to deal with the blowout. 


The following elements that should be considered for a comprehensive Site Safety Plan: 


 Site description 


 Site hazards 


 PPE 
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 Site access 


 Site proximity 


o Adjacent structures 


o Nearby roads 


o Neighboring populations  


 Communications 


 Emergency medical services 


 Environmental monitoring 


Including each of these elements in some form should provide a Site Safety Plan that is comprehensive and 
applicable to the job to be accomplished. 


Site Description 
The plan should include a description of the site. Usually, a drawing is the best way to show the site. The site 
should be divided into zones. These zones are normally designated as the “Hot Zone,” “Warm Zone,” and 
“Cool Zone.” The Hot Zone is the area immediately adjacent to the well where the most hazardous conditions 
exist. The site description should also detail the location of emergency medical services or safety office at 
the location. 


One of the best ways to describe the specific areas of the site is to illustrate the site graphically. A drawing 
that shows the area and the Hot Zone, Warm Zone, and Cool Zone can be very valuable and should 
accompany the Site Safety Plan. The drawing can also be used to illustrate the access (or egress), the 
location of the site command and safety centers, the location of emergency breathing equipment, and other 
safety-related systems that are required for the intervention. 


The site description should also chronicle: 


 Location of the emergency medical services on site 


 Muster point in case of an emergency 


 Site egress 


Site Hazards 
The physical, chemical, or toxic gas hazards at the site should be identified in the plan. If the well is on fire, 
there are numerous hazards from the debris. If the well is not on fire, ignition is an obvious hazard, but 
additional hazards exist as well. The physical hazards can be numerous and should be noted in the Site 
Safety Plan. The drilling fluid chemicals can present unusual problems if burning. Gases from burning 
chemicals (or debris) or from the well itself might be toxic and should be identified in the plan. Material Safety 
Data Sheets for all chemicals on location should be available at the site. 


Personal Protective Equipment 
The plan should detail the required PPE required to work on the site. Any special items required, such as 
fire-resistant clothing (FRC) and other PPE not normally used in oil-industry field operations, should be 
specifically listed. If the different work zones at the site require different PPE, the specifics should be well 
defined. 
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Access 
Proper ingress to and egress from the site of the blowout is important. This is usually one of the first tasks 
that well control personnel perform. 


The access to the location should be clearly identified. This includes the primary and emergency egress from 
the site. All contingencies dealing with access to the site should be specifically detailed. If the Hot Zone or 
work area is to be restricted, the personnel check-in point for the zone should be defined. Figure G.1, “Hot 
Zone Check-In.” 


 
Figure G.1 – Hot Zone Check-In 


Communications 
Communications are a vital part of today’s oilfield environment. The Site Safety Plan should detail several 
communication specifics. When working in remote areas, the communications link to emergency medical 
evacuation services should be detailed. The communications system set up on site can be critical for safe 
operations. This includes both phone and radio links. This is so that everyone involved in the well control will 
know how contact to emergency services will be made and through which persons. 


On-site communications should also be documented. Thoughtfulness Handheld radios are often used 
however in some cases it may be part of the Site Safety Plan to not allow possible ignition sources into the 
Hot Zone. Blowouts can be quite loud and warning sirens might be needed for emergency evacuation 
notification. If sirens or horns are to be used they should be included in the plan. Hand signals can also be 
used and everyone should be aware of the appropriate signals. 


Off-site communications usually include phone and fax capability. The contact phone numbers and radio 
frequencies should be kept available at all times. 


Emergency Medical Contingencies and Services 
The availability of emergency medical services should be included in the plan. This is so that the helicopter 
and doctors can be easily contacted by all persons familiar with the plan in the event of an emergency. 
Another best practice is to post the phone numbers in the Tool Pusher’s and Company office. 
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Environmental Monitoring 
All details related to any sort of environmental monitoring should be included in the Site Safety Plan. Gas-
concentration and toxic-gas monitoring are very important on certain well control jobs and their importance 
should not be overlooked. If dedicated personnel are to be used for this role, their duties should be listed. 
The reporting system required for this activity should also be detailed. 


If the flow from the well contains H2S gas, the alarm system and monitoring points should be explained. The 
different alarm settings for H2S concentration should be fully detailed so that everyone on the job knows what 
each alarm means. 


In blowouts where there are fluids being produced, spill cleanup operations, as well as the intervention, might 
be ongoing. Safety specifics in regard to any spill cleanup operations and how they relate to the well control 
intervention should also be included. 


 


The following pages represent a sample Site Safety Plan.  
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Example Site Safety Plan 
The Site Safety Plan below was developed by Wild Well and can be modified as needed. 


General Information 


Well  


Physical 
Location  


Operator  Latitude  


Date  Longitude  


 


Site and Situation Description 


Situation 
Description 


Current Condition  


Description of Well 
(if available) Total 
Depth, downhole 
configuration, visual 
inspection findings 


 


Site 
Description 


General Description  


Hazards  


Population Density  


Topography  


Safety 
Meeting 


Daily Toolbox: Safety orientation, including designated safe briefing areas, 
assigned responsibilities, and job tasks. All relevant safety topics pertaining to 
daily operations are reviewed prior to commencement of any work activities. 
(Must be evidenced by sign-in sheet recording safety topic.) 


Site 
Evacuation  


 
Command Staff Personnel and Responsibilities 


The Incident Command System is the management system used during well control operations. The 
following is a list of the positions and personnel working on site at this time. 


Position Position Filled? Nominated 
Personnel Company 


On-Site Commander    


Well Control Team Leader    


Safety Coordinator    


Public Information    
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Pollution Control    


Security Coordinator    


Federal Agency 
Representative    


State Agency Representative    


Local Emergency Manager    


    


    


    


    


    


    


    


    


    


    


Support Contractors on 
Location 


 


 


 


 


Site Access Control and Security 


Establish initial conservative work zones using the following distances as a guide: Hot Zone 0'–250' 
from wellhead, Warm Zone 250'–500' feet from wellhead, and Cold Zone in excess of 500'. These 
initial distances for the work zones can be modified after a full site risk assessment is conducted. 


The zones might or might not be a perfect circle. The boundaries might be dictated by natural 
barriers, other location factors, or established using test equipment to determine levels of hazards. 


Hot Zone Parameters Warm Zone Parameters Cold Zone/Safe Zone 
Parameters 


> 5,000 ppm LEL 
> 10 ppm H2S 
< 19.5% O2 
> 3 kW/m2  
Gas Cloud 


Falls between Hot Zone and 
Cold Zone 


0 ppm LEL 
< 5 ppm H2S 
< 85 dB 
< 1.6 kW/m2 Heat Load 
2 access points 
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 Work Zone Boundary Description Personal Protective Equipment 


(PPE) Required for Entry 


Hot Zone 0' – ____' around wellhead 


Standard (level D). FRC is required 
as per ________ policy. If H2S or 
an oxygen-deficient environment is 
detected, supplied-air respiratory 
protective equipment will be used 
by trained and authorized 
personnel (29 CFR 1910.134). 


Warm Zone ____' – ____' around wellhead 


PPE same as Hot Zone 


 


 


Cold Zone/ 
Safe Zone ____' – ____' around wellhead 


None required unless dictated by 
Company or operator policy 


 


 


Special Hazards on Location 


Check All Applicable: 


 Flammable Atmosphere 


 


 O2 Deficient/Enriched 


 Working at Heights  Cratering 


 Ignition Sources  Boat/Over-Water Work 


 Toxic Vapors  Wellhead/Ingress/Egress 


 Site Topography  Confined Space Entry 


 Crane Operations  Forklifts 


 Traffic Flow  Weather Evacuation 


 Trenching  Trips and Fall Hazards 


 Uneven Work Surfaces  Slippery Ground and Surfaces 


 High-Noise Area (> 90 dB)  High-Pressure Piping 


 Flammable Atmosphere  Heavy Earth Moving Equipment 


 Reptiles and Insects  Thermal/Environmental Concerns 


 Security  Heavy Lifting 


 Overhead Hazards  Pinch Points 


Control Measures:  
 Energy Isolation  Flagman/Security 


 Ventilation  Permit to Work 
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Monitoring O2, LEL, H2S, CO Completed by                           


PPE 


 Respiratory Protection  Steel-Toe Boots 


 Eye Protection  Safety Harness/Lanyard 


 Hearing Protection  Life Vest (PFD) 


 Face Shield  Proximity Suits 


 Chemical Suits  Elevated Work Platform 


 Gloves  FRC Garments 


 Hard Hat  Other ____________________ 


  ____________________ 


  ____________________ 


Hazard Evaluation 


The following substances are known, suspected, or have potential to be on site: 


Substance Concentratio
n Primary Hazard 


Hydrogen Sulfide (H2S) 


10 ppm 
15 ppm 
100 ppm 
1.1763 
43,000 ppm 
460,000 ppm 


Permissible Exposure Level 
Short Term Exposure Level 
Immediately Dangerous to Life and Health 
Specific Gravity 
LEL/LFL 
UEL/UFL 


Sulfur Dioxide (SO2) 


2 ppm 
5 ppm 
100 ppm 
2.264 


Permissible Exposure Level 
Short Term Exposure Level 
Immediately Dangerous to Life and Health 
Specific Gravity 


Benzene (C6H6) 


1 ppm 
5 ppm 
500 ppm 
2.6961 
13,000 ppm 
71,000 ppm 


Permissible Exposure Level 
Short Term Exposure Level 
Immediately Dangerous to Life and Health 
Specific Gravity 
LEL/LFL 
UEL/UFL 


Carbon Dioxide (CO2) 


5,000 ppm 
25,000 ppm 
40,000 ppm 
1.5189 
< .19.5% 


Permissible Exposure Level 
Short Term Exposure Level 
Immediately Dangerous to Life and Health 
Specific Gravity 
Oxygen Deficiency 
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Methane (CH4) 


1,000 ppm 
5,000 ppm 
50,000 ppm 
0.5537 
50,000 ppm 
150,000 ppm 


Permissible Exposure Level 
Short-Term Exposure Level 
Immediately Dangerous to Life and Health 
Specific Gravity 
LEL/LFL 
UEL/UFL 


Natural Gas (Odorized) 


1,200 ppm 
0.60–0.70 
50,000 ppm 
150,000 ppm 


Immediately Dangerous to Life and Health 
Flammability 
Specific Gravity 
LEL/LFL 
UEL/UFL 


Explosive Atmosphere A water fog will be applied while working near the wellhead and 
during abrasive cutting operations. 


Gas Detection and 
Monitoring 


Due to the combustible or toxic concentrations of gas that are likely 
to accumulate, initial testing and routine monitoring will be 
conducted to establish and maintain safe boundaries for the work 
zones and required levels of personal protective equipment (PPE). 


Special Concerns Refer to On-Site Control section of this document. 


Additional Notes 


Drilling Materials 


Standard drilling mud and chemicals will be used during the 
operations and are present at the rig pad. These materials do not 
present any abnormal hazard unless ignited. PPE requirements to 
handle these materials are found in the MSDS documents and must 
be attached to this document. 


Heat and Radiation 


In the event of fire, heat and radiation produced present an obvious 
hazard and ambient temperatures can also present additional heat 
hazards. Personnel working in and around the area must drink 
sufficient quantities of appropriate fluids to avoid dehydration. 


On-Site Work Plans 


On-site work plans (procedures) will be developed for each major 
task or portion of the project. Work plans will include special safety 
precautions or contingencies to be in place before initiating the task 
or portion of the project. Major portions of the project are anticipated 
to include: 


Initial site preparation and use of firefighting equipment 


Pump operations 


Athey Wagon operations 


Abrasive jet cutting 
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Special Safety Items 


 Work Zone Tapes  MSDS Sheets 


 Drinking Water  BLS/ALS Med-Kit 


 Light Station  Tripod 


 Eye-Wash Station  Decon Station 


 Emergency Shower  


Required Safety and 
Rescue Equipment (On 
Site) 


 


Comments or Special 
Work Procedures 


Anyone can stop job/task if unsafe. 


Report all injuries immediately. 


Communication Procedures 


Radio Communication 


Communication via handheld radio will be the primary method of on-
site communication. All personnel entering the Hot Zone or Warm 
Zone must be equipped with a handheld radio with freshly charged 
batteries. Only radios that have been inspected by the Safety 
Coordinator for the correct channel frequencies and listed as 
intrinsically safe for use in hazardous and explosive environments 
will be permitted on site. 


Channel A frequency            (ENTER CHANNEL 
FREQUENCY) is designated as the working channel for all 
personnel in the Hot Zone and Warm Zone. 


Channel B frequency            (ENTER CHANNEL 
FREQUENCY) will be used for all other on-site communication. 


Personnel in the Hot Zone are to remain in constant radio contact or 
within sight of the Team Leader. Failure of radio communication 
requires an evaluation of operational safety for continuance of 
current activities. 


Emergency Signaling 
Horn Blasts 


• Intermittent Horn Blasts: All personnel MUST leave the Hot 
Zone. 


• Continuous Horn Blasts: All personnel evacuate the Hot Zone 
and Warm Zone. Report directly to the designated Safe Area. All 
personnel must be accounted for. 


Fixed-Line Telephone 
Communication 


 


 


Cellular Communication 
Cellular phones will only be permitted in the Cold Zone/Safe Zone. 
All cellular devices must be turned off in the event that explosives 
are being used on site. 
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Emergency Signaling/ 
Hand Signals 


Standard hand signals will be used in the event of radio 
communication failure. The Team Leader will determine whether it is 
safe to continue with the planned activity while using only hand signals 
for communication. 


Hand Gripping Throat: Out of air, cannot breathe. 


Grip Partner’s Wrist or Both Hands around Waist: Leave area 
immediately. 


Hands on Top of Head: Need assistance. 


Thumbs Up: OK, I’m all right, I understand. 


Thumbs Down: No, negative. 


Emergency Procedures 


The Site Safety Officer will be notified immediately for an injury occurring on site and is responsible 
for ensuring that the appropriate procedures are followed. 


Injury Inside 
Hazardous Work Area 


The withdrawal signal will be sounded immediately and all personnel 
in the hazardous area will withdraw and assemble at a safe distance 
from the hazardous area. The Site Safety Officer will direct the rescue 
of the injured person. NO RESCUE ATTEMPT SHOULD BE MADE 
WITHOUT AUTHORIZATION FROM THE SITE SAFETY OFFICER. 
No reentry will be made following an injury until a complete 
determination of the cause has been made. 


Fire or Explosion 
The withdrawal signal will be sounded and all personnel will proceed 
to the following designated assembly area: 


Cold Zone (Location Entrance) 


Personal Protective 
Equipment Failure 


The person who experienced the failure and his or her buddy/partner 
will exit the hazardous area until the deficiencies have been corrected 
and he or she has been checked and found to be safe to return by his 
or her supervisor or the Site Safety Officer. At no time should a person 
be left alone in the hazardous area. 


Other Equipment 
Failure 


If any other equipment fails to operate properly, the Supervisor and 
the Site Safety Officer should be notified. They should determine the 
effect of the failure on continuing operations. If the failure affects 
safety at the site, the entire project will be shut down until corrective 
measures can be taken that do not compromise the safety of anyone. 


In All Situations 


When the on-site emergency requires the evacuation of the hazardous 
area, personnel should not reenter until: 


1. The conditions resulting in the evacuation have been corrected. 


2. The hazards have been reassessed. 


3. The Site Safety Plan has been revised to correct for the 
emergency. 


4. Site personnel have been briefed on any changes to the Site 
Safety Plan. 
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Site Diagram 


 


Additional 
Instructions and 
Comments 


All Hot Zone operations will cease while federal agencies (OSHA) are 
on scene conducting investigations. 







Well Control Emergency Response Plan │ Peoples  
Appendix G – Site Safety  


Wild Well Control │ G-13 


Emergency Medical Care 


On-Site 
Emergency Care Phone Number  


Local Ambulance 
Service 


Name  


Phone Number  


Response Time  


Nearest Hospital 


Name  


Phone Number  


Location  


Distance  


Drive Time  


Air Ambulance 


Phone Number  


Helicopter or 
Fixed Wing  


Nearest Landing 
Site  


Flight Time to 
Hospital  


Emergency 
Physician 


Name  


Phone Number  


Burn Specialist 
Name  


Phone Number  


Additional Information 


 


Approvals 


Client Representative  


Wild Well Project 
Manager  


Wild Well Safety 
Representative  
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SITE SAFETY IMPLEMENTATION 
Once the Site Safety Plan is written, it is put into practice at the site. Coordination of all the safety activities at 
the site can be a large task. On some jobs, several safety personnel might be required at the site to manage 
all the aspects of safety required. This is especially true as the number of personnel required to work on the 
well increases. Safety personnel might be required for the following tasks: 


 Conduct safety meetings 


 Monitor safety practices 


 Manage the safety equipment at the site, such as first-aid kits and special PPE 


 Coordinate safety-related communications 


 Coordinate safety equipment logistics 


 Monitor safety-related environmental concerns, such as gas concentrations, heat, chemicals, and 
toxic gas levels 


 Document site safety 


Safety Meetings 
Daily safety meetings are one of the best ways to create a high level of safety awareness on a blowout 
intervention project. All personnel involved in the intervention should attend the daily meeting. This meeting 
should outline the day’s planned activities and the specific safety concerns involved with the activities. The 
safety meetings should be documented so as to become a permanent part of the intervention record. 


Task-specific safety meetings should be held prior to tasks that are complex in nature. These meetings 
should include all personnel that are required for the specific task to be accomplished. Figure G.2 shows a 
task-specific safety meeting in progress. 


 
Figure G.2 – Task Specific Safety Meeting  
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Safety Office 
Oftentimes, a Safety Office is located at the site. This station can be used to house first-aid kits and other 
emergency equipment. In cases where toxic gases are present, breathing and monitoring equipment can 
also be located at the Site Safety Office. The office should be located in a safe area so that it can be used as 
a meeting point or Safe Area if an emergency arises and the well site has to be evacuated. 


Figure G.3, “Well Control Intervention Site,” shows the Site Safety Office in the upper left portion on the 
photograph. The Hot Zone check-in point is located in the middle of the photo. 


 
Figure G.3 – Well Control Intervention Site 


Operational Meetings 
Operational meetings are different from safety meetings in that they are planning sessions in which decisions 
are made as to the course of action to regain control of the well. The safety aspects of each course of action 
under consideration should be discussed in these meetings. This will ensure that the daily and task-specific 
meetings will be well coordinated and focused on the safety aspects of the task. 


Alarms 
The flow of fluid from the wellbore during a blowout can be quite loud. Alarm systems can be used to 
enhance the safety aspects of the intervention. The alarms for toxic gases or other warnings should be loud 
enough to ensure that they will be heard over the noise of the flow. If necessary, a visual alarm consisting of 
strobe, rotating, or flashing light should be used as a supplement to the audible alarm. 


Paramedics 
If available, local paramedics or emergency medical technicians (EMTs) should be used, as required. These 
professionals are valuable and should be included in all safety meetings. They should also be integrated into 
the communications system set up at the site. 
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Toxic Gases 
In cases where there are toxic gases such as H2S are present, the safety systems for detection and 
breathing are an important factor in the site safety operations. The H2S safety plan should be incorporated 
into the Site Safety Plan. 


Personal Protective Equipment 
A checklist of typical PPE and other safety equipment that might be needed prior to a full site assessment of 
or reentry is listed in Table E.1 below. Circumstances can dictate additional safety equipment be used. 


Table G.1 – PPE Checklist 


PPE  Yes  No 


Steel-toed boots  Yes  No 


Hard hat  Yes  No 


Eye protection  Yes  No 


Hearing protection  Yes  No 


Fire-resistant clothing  Yes  No 


Work gloves  Yes  No 


Gas detectors (LEL, H2S monitor)  Yes  No 


Noise-monitoring equipment  Yes  No 


Breathing apparatus (SCBA)  Yes  No 


Communications (explosion-proof radios)  Yes  No 


Barrier tape  Yes  No 


Handheld fire extinguishers  Yes  No 


NOISE HAZARDS FROM BLOWOUT 
Effects of Noise on Hearing 
Noise can produce an impairment of hearing known as noise-induced hearing loss. The loss can be either 
temporary or permanent, depending on the type and the amount of exposure. The degree of impairment 
depends upon average noise dose. 


In the case of a blowout that lasts for a limited time, hearing impairment due to noise is likely to be 
temporary. It should be noted that the amount of permanent damage is related to the total amount of noise 
energy that has arrived at the ear during a person’s lifetime. Persons working frequently in noisy 
surroundings should be especially careful. 


Recommended Noise Levels 
Noise levels are usually measured in dB(A). The effect that noise has on people depends upon the level and 
duration of exposure; that is, the noise dose. 
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Recommended noise doses to which people might be subjected have been used to conclude that an 85 
dB(A) maximum without protection for an 8-hour working day is the maximum allowable safe limit. 


Under foreseeable working conditions, no persons should be exposed to steady noise levels above 120 
dB(A) irrespective of duration, or to impulse noise levels above 135 dB(A), with or without hearing protection. 
Such levels can cause irreparable damage to hearing and can also lead to panic reactions. 


Sleeping accommodations should be located far enough away from the blowout such the noise levels inside 
the sleeping quarters are restricted to 45 dB(A). 


INTENSE HEAT EXPOSURE 
Working in high-heat-radiation zones is extremely dangerous and should only be attempted by well-trained 
and experienced people. 


The intense heat generated by a burning well naturally restricts the operations of equipment and personnel. 
The effects of heat radiation depend on the dosage received. The dosage received depends on a 
combination of intensity and exposure time. Radiation intensities are measured in kilowatt per square meter 
(1 kW/m2 = 317 BTUs/hr/ft2). The radiation dose or energy = kW/m2 × t (seconds). 


The following diagram shows the effects on humans who are exposed to excessive heat radiation. Note that 
burns follow pain threshold fairly quickly. 


 
Figure G.4 – Effects of Humans Exposed to Excessive Heat Radiation 


Protection from Heat Exposure 
Light clothing increases permitted exposure levels of radiation energy by up to 10 times that capable of being 
withstood by bare skin. Water curtains and sprays offer good protection. Better protection is offered by 
placing a solid object between the exposed person and the source (e.g., corrugated metal sheeting). An 
aluminized heat protection suit can offer protection up to ~15 kW/m2. 
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Effects of Increasing Intensity of Heat Radiation 
The effect of increasing intensity of radiation on humans and equipment is shown in the following table. 


Table G.2 – Effects of increasing Heat Radiation on Humans and Equipment 


Intensity (kW/m2) Effect 
0.79–1.04 Intensity of solar radiation 


1.58 Maximum level personnel can stand for prolonged 
periods with no protection 


1.74 Time to pain threshold = 60 seconds 


2.33 Time to pain threshold = 40 seconds 


2.90 Time to pain threshold = 30 seconds 


4.73 Personnel can work for several minutes without 
shielding, but with appropriate clothing. 


6.31 Some effect without shielding but with appropriate 
clothing 


9.46 Time to pain threshold = 6 seconds. Exposure limited to 
a few seconds for escape purposes only. 


10.00 Maximum working level with protective equipment 


11.67 Time to pain threshold = 4 seconds 


15.00 Damage to equipment 


16.00 Wood spontaneously ignites. 


  







Well Control Emergency Response Plan │ Peoples  
Appendix G – Site Safety  


Wild Well Control │ G-19 


CONCLUSIONS 
Blowout control is often considered a high-risk business. While it is true that there are safety risks involved, 
there have been thousands of well control intervention projects that have been completed without any 
accidents or injuries. Safety should be considered the number-one goal of all personnel involved in oilfield 
operations, especially well control intervention. 


The SMS setup for a large well control event should consist of 3 elements: 


1. A formal safety group as part of a larger Emergency Response Organization. This is often 
done in the Incident Command System. The size and makeup of the safety group should be adjusted 
according to the job at hand. 


2. A well-written Site Safety Plan 


3. Proper implementation and integration of the safety organization and plan at the blowout site 


A coordinated SMS can greatly enhance the chances that the well control intervention will be completed 
without an accident. 
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Appendix H – Relief Well Drilling 
INTRODUCTION 
This section provides a high level overview of a typical relief well strategy to control a blowout.  There are a 
significant number of assessments and decisions which must be made to properly design and execute a 
successful relief well.  Basic information presented within this section includes strategies, tools and risks 
involved in drilling a relief well. 


Relief wells may need to be drilled for a variety of reasons. The most common reasons are when surface 
intervention is not feasible, or if the surface intervention poses a serious risk to well control personnel. 
Typically a relief well will be drilled while surface intervention is proceeding as part of a two-pronged attack 
on the blowout well. 


If the blowout well is capped prior to completion of the relief well, it may be possible for the relief well to be 
converted into a replacement well. 


Basic Relief Well Design Process 
Due to the urgency to implement a relief well quickly, a proven planning process is critical to project’s timely 
success.  An example process is shown in Figure H.2.  This method first concentrates on determining the 
possible blowout scenarios (i.e., the flowpath, rates, fluid & reservoir properties, downhole constraints, etc.).   
Analytical diagnostics are required to define the possible flow scenarios.  This must include the uncertainties 
in the various variables that will be the objective of the relief well intervention.  If the diagnosis is incorrect the 
relief well design will likely be as well.     


Once the possible blowout scenarios and uncertainties are defined, the relief well objectives and the first 
iteration of the intersection-kill depth can be investigated.  The process then follows a parallel (kill and 
intersection) design approach which is iterated until a satisfactory design is achieved. 


OBJECTIVES OF THE RELIEF WELL 
For most situations, the top relief well objective is to perform a direct intersection with the blowout well, gain 
hydraulic communication, and pump kill fluid from the relief well into the blowout.  When properly designed 
and executed, the combination of hydrostatic and friction pressure will dynamically exceed the reservoir 
pressure and stop the flow. The relief well must transition from a dynamic kill to a static kill before well control 
can be regained and allow the problem well to be plugged and abandoned or remediated.   


Another key objective will be to determine the intersection point and depth into the blowout well.  This is an 
iterative and parallel process involving both the design of the well intersection and the hydraulic kill at the 
chosen intersect depth.   All of the project constraints and risks must be assessed before this objective is 
defined and requires close coordination between the intersection and kill teams. 


This may, for example, be a direct intersection into the casing/liner above the flowing zone requiring milling 
or perforating to gain hydraulic communication or it might be a direct intersection into the open hole below 
the deepest tubular or alongside a drillstring in the open hole section.  Either method provides a path to 
pump kill fluids from the relief well into the target well.  Many factors influence which approach is best for a 
particular situation. 
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Figure H.1 - Relief Well Diagram 


A relief well project has two major challenges: 


 Design and implementation of a Relief Well Plan which manages the positional uncertainty to 
position the relief well at a desired intersect point to initiate hydraulic communication. 


 Design and implementation of a Kill Plan needed to restore control of bottom hole pressure once 
hydraulic communication has been established. 


Both challenges have a number of interdependencies and require an iterative design process to develop a 
workable relief well strategy. 


HYDRAULIC COMMUNICATION AND KILL STRATEGY 
When a blowout occurs, the well unloads a fluid stream (or influx) which may include hydrocarbon liquid, gas 
or formation water flowing at a high rate. A dynamic kill process is used to stop the influx by pumping a 
heavier density kill fluid into the wellbore at high rates to suppress the flow.  The dynamic kill, when 
executed, introduces kill fluid into the blowout well to raise the density within the blowout stream, as well as 
generate friction pressure within the wellbore. The combination of increased density and friction pressure 
restores bottom hole pressure to a value greater than the formation pressure, and ultimately kills the blowout. 


The downhole blowout scenario (i.e., the flow path, rates, fluid and reservoir properties, etc.) may never be 
completely known with high certainty.  Analytical diagnostics and modeling are used to define the possible 
flow scenarios.  These models include uncertainties of multiple variables which will be needed to define the 
objective of the relief well intervention. It is important to establish a number of potential blowout scenarios 
and analyze their impact on the dynamic kill and trajectory design. 
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Figure H.2 - Hydraulic Communication 


 
Direct physical intersection into the target wellbore is the preferred method for gaining hydraulic 
communication.  Direct intersection of target well tubular may be achieved by milling or perforating or drilling 
directly into the target well’s open hole. 


RELATIVE POSITION UNCERTAINTY  
To reach the desired intersect point, the relief well must overcome and address the positional uncertainties of 
both the relief well and target well.  The relief well must also be designed to address the uncertainties of all 
other offset wells in the area which may cause anti-collision or ranging issues. The magnitude of the position 
uncertainty is dependent on a number of compounding factors including both the relative surface locations 
and borehole position uncertainties: 


 Surface Location – If the blowout is cratered, it may be difficult to get an accurate relative position 
between the relief well and blowout surface locations. 


 Azimuth, Depth and Geodetic Reference Systems – Gross systematic errors are routinely introduced 
by misapplying these reference systems 


 Type of Survey Instrument / Survey Management Method Utilized - Each surveying instrument or 
method has a specific allowable error that is affected by its environment or running procedure. The 
error can be characterized through the use of uncertainty propagation models, called instrument 
performance models (IPMs).  North seeking wireline gyros and/or gyro while drilling (GWD) 
instruments will be required. 


 Geographic Position - Most survey instruments are sensitive to their location on the earth as the 
instruments often derive their attitude from gravity, the earth’s rotation and the earth’s magnetic field. 
In general, factors such as higher latitudes, higher inclinations, and/or amore east/west azimuth, 
result in an increased level of uncertainty of the instrument. 


 Field Quality Assurance/Quality Control (QA/QC) – Operating procedures should be properly 
followed when performing a survey.  Proper operating procedures include quality assurance/quality 
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control parameters to ensure the instrument operates within design specifications for the resultant 
survey to be considered adequate. The type of information will vary depending on the individual 
instrument used and its accepted running procedures. 


A wellbore placement and surveying specialist should be utilized to assess the position uncertainty of the 
blowout and offset wells and define the surveying requirements for the relief well.  Ideally, all wells should 
have a strict survey management program in place. Good records of the raw survey data on a target well can 
be utilized and potentially reduce the overall uncertainty between the relief well and target well.  Once 
position uncertainty is properly modelled, a comprehensive “homing-in” strategy can be developed to help 
optimize the effectiveness of a given ranging system. 


This “homing-in” strategy employs an iterative process of deploying ranging tools to obtain a relative 
downhole position between the relief well and target well.  If the wells are within range of one another, the 
error associated with the relative positioning will become less than the uncertainty of conventional surveying 
methods as the wells converge and is used to accurately guide the relief well to the target well. 


The iterative process continues with short drilling intervals and proximity measurements to continually track 
the target well to the desired intersection depth. 


PROXIMITY RANGING 
Proximity Ranging is defined as the process of locating a target well from a separate wellbore such as a 
relief well.  There are several methods available within our industry which may be selected to best suit the 
particular application. 


The most common methods use the physics of magnetic fields to determine the bearing and distance from 
the reference wellbore to the target wellbore. The use of magnetic fields requires that an electrically 
conductive material or ferrous material be present in the target wellbore. Two methods are commercially 
available for use in proximity ranging from a relief well to a target well and are referred to as active and 
passive ranging. 


Active ranging relies on a conductive target such as casing or drillpipe, which allows the flow of electrical 
current when current is injected into the formation from the relief well, or when the target well is energized 
from the surface (requires access). The current flow along the conductive material produces a magnetic field 
which is detected with highly sensitive magnetometers in the relief well. Passive ranging relies on ferrous 
material to be present within the target well.  The ferrous material will contain some remnant magnetic field 
within its structure that can be measured as an interference vector on the survey instrument. If strong 
enough, the interference vector can be interpreted into a relative proximity measurement from the relief well 
to the target well 
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Active Ranging 
Active ranging in a relief well application typically involves a wireline deployed electrode and sensor 
combination within the relief well.  In some cases, the sensor may be contained within the BHA and the 
electrode deployed in the drillpipe via wireline to land in an electrically isolated section of the BHA. 


 
Figure H.3 - Active Ranging 


 
For active ranging, the electrode injects alternating current (AC) into the formation, which in turn, travels to 
the electrically conductive target well tubulars. Once the current reaches the target well tubulars, the current 
will flow on the pipe producing a fluctuating magnetic field which can be detected by the sensors designed to 
detect the specific frequency of the injection source. The intensity of the signal is proportional to the amount 
of current flowing on the target and the inverse distance of the sensor from the target. The direction is 
determined by noting the direction of the earth's field (magnetic north), the direction of the gravity field (high 
side), and reporting the angle between the target signal and these directional parameters. 


There are several factors which can affect an active ranging strategy: 
 Incidence Angle - The detection range capability can be significantly reduced with large relative 


angles between the target well and the relief well.  Current injection from the electrode is placed 
further from the target, resulting in reduction of magnetic field intensity.  The reduced field intensity 
can greatly minimize the effective range of the system. 


 Formation Properties - The formation current conductivity will affect the amount of current which can 
be transmitted to the target well tubulars.  For example, salt formations are highly insulating and 
greatly diminish the current transmission. 


 Target Condition - Disruptions or breaks within the target casing or drillstring will prevent current from 
flowing and reduce the resultant magnetic field for detection. 
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 Offset Wells - Close proximity wells will significantly complicate the ranging data interpretation and 
may prevent a reliable determination of the distance and direction to the target well.  Collision 
avoidance is also a factor that must be actively managed throughout the planning and drilling of the 
relief well. 


 Equipment Specifications - The system operational limits may become an issue in areas of high 
pressure or high temperature. A review of the operational limits is required to confirm suitability for 
use. 


 Method of Deployment - The method used for ranging system deployment (conventional wireline, 
BHA sensor with wireline deployed excitation, open- ended drillpipe, etc.) may impact the overall 
timing to obtain a measurement, as well as have an effect on the overall detection range capability. 


Passive Ranging 
The passive ranging technique uses the magnetic interference detected by Measurement While Drilling 
(MWD) or Wireline Magnetic Surveying Sensors (3-axis magnetometer and accelerometer package) to 
calculate the distance and direction to the interference left after removing the earth’s magnetic field 
components. 


 
Figure H.4 - Passive Ranging 


 
Passive ranging was the primary method utilized to make relief well intersections in the 1970s through the 
middle of the 1980s.  This method was primarily replaced by active ranging after that time for relief wells 
used to control a blowout.  In the late 1990s, passive ranging started to resurface and has been used for well 
avoidance and plug and abandon projects where rigs can be positioned close to the target well. 


The primary advantage for using passive ranging stems from the ability to obtain data and relative position to 
the target well without tripping out of the well.  The trade-off however is typically a reduced range and higher 
level of uncertainty with what the expected detectable range will be (from unknown location and strength of 
remnant magnetic poles on target well tubular). This uncertainty renders passive ranging difficult to use for 
most relief wells.   


With passive ranging, the relief well may need to be positioned closer to the target well for the MWD to 
experience interference.  This requirement may increase the risk of premature hydraulic communication. The 
interference from the target well may compound the inability of the MWD to determine the appropriate 
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azimuth of the relief well.  Once the interference has been detected, surveying the wellbore can be adjusted 
to ensure calculation corrections can be made for bearing and distance. These corrections may require tools 
such as gyros to verify the proper relief well azimuth. 


The depth of investigation of passive ranging can vary between the different ranging providers.  Detection 
ranges are generally not given due to the unknown levels of remnant magnetism present on the target 
tubulars.  One way to reduce this unknown level of magnetism is to “pre-magnetize” the casing string prior to 
installation. 


Pre-magnetized casing has shown to be successful in test well applications. The magnetization should 
greatly improve the capability to analyze the data for a relief well. The pre-magnetized casing will yield 
greater pole strength on the target pipe. It will provide a dataset with pole strength and known polarities 
which can greatly help in the passive ranging analysis. 


Due to the limited depth of investigation of the passive technique, most relief well projects do not use passive 
ranging as the primary method for locating the target well.  Typically, passive ranging is used in conjunction 
with active ranging to optimize the “homing-in” process and properly take advantage of each system’s 
strengths. 


There are several service providers that offer passive ranging and the success rate depends primarily on the 
following: 


 Magnetometer sensitivity 
 Strength of the magnetic poles being measured 
 Influence from offset adjacent magnetic poles (additional nearby wells or fish) if present 
 Sensor to bit distance 
 Frequency of data taken for analysis 
 Equipment specification and operational limits of the search instrument 
 Deployment methods (wireline / BHA) 
 Sidetracking tolerance 
 Ranging vendor's interpretation of the data 


RELIEF WELL SURFACE LOCATION(S) 
The relief well surface location(s) selection is critical to balance safety, reliability and ability to regain control 
of the target well.  The surface location offset is normally selected between 500m and 1000m from the target 
well surface location.  From this general area, investigations are performed for optimum placement of the 
relief well rig and consist of the following: 


 Assess surface constraints (production equipment, pipelines, etc.) 
 Assess shallow geohazards 
 Assess adjacent wellbores (well avoidance and position uncertainty) 
 Assess blowout related hazards (effluent, heat, noise, plumes, underground charging, etc.) 
 Assess weather conditions 
 Assess blowout position uncertainty 
 Assess potential drilling hazards 
 Assess relief well intersection depth, orientation, and ranging strategy 
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 Assess basic relief well trajectory and uncertainty 
 Assess relief well casing program and effect on kill hydraulics 
 If applicable, regulatory and rig insurance requirements 


In most cases, the surface location is selected, and the well is spudded based upon a compromise of known 
available information.  Detailed relief well planning refinement will continue throughout well construction and 
until a successful intersection takes place. 


RELIEF WELL TRAJECTORY 
Once the intersect point and a suitable surface location have been selected, a detailed trajectory planning 
process can begin. 


The following items are typically considered: 
 Surface Hazards 
 KOP 
 Dogleg Severity (build, drop and turn rates) 
 Formation Considerations 
 Well Control / Lost Circulation 
 Ranging Limitations 
 Survey Accuracy and Uncertainty Reduction 
 Torque and Drag 
 Hole Size and Casing Points 
 Relative Angle at Intersect 
 Offset Wells 


As the well is drilled, relief well trajectory will be continuously updated based on the results of the previous 
ranging run.  Once the target wellbore has been located, the target well directional surveys are shifted to 
match the results of the ranging system. The directional plans will be modified, and drilling will commence to 
the next desired ranging point or until the desired intersection point has been reached. 


WELL TIMELINE CONSIDERATIONS 
The timeline needed to design, drill, and hydraulically kill a target well will be dependent on multiple factors. 
Variances in relief well drilling time will be dependent upon well design, formation complexities, ranging 
efficiency, and the ability to successfully intersect and hydraulically kill the primary well. 


Considerations for developing an accurate estimated timeline for relief well construction include the following: 
 Establish rig mobilization time 
 Review average drilling time and highlight potential problem zones / areas 
 Define blowout related problems (worst case) 
 Define well avoidance issues 
 Review planned trajectory (as difficulty increases, resultant drilling time increases) 
 Ranging runs (Can range from as little as 10 runs to over 30 runs – situation dependent) 
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 Define sidetrack potential with time estimates 
 Define time to establish hydraulic connection (increasing mud weight, milling, perforating and killing) 
 Define placement and setting times for multiple plugs and to perform pressure testing 


NUMBER OF RELIEF WELLS 
The actual number of relief wells needed to mitigate a target well can only be determined by field and target 
well conditions, and can be evaluated based on risk, company policy, and need. A risk analysis, which 
evaluates the probability of success over a given period of time, should be weighed against the economic 
and environmental consequences if a single relief well fails to intersect and hydraulically kill the target well. 


The risk analysis should also include substantial delays due to mechanical problems or changes in the target 
well conditions. One or more relief wells may be spudded, with a primary kill well selected upon reaching the 
final casing point. The secondary relief well would be suspended until such time as the primary relief well 
intersects and kills the target well.  If problems occur with the primary well, the secondary well can be 
utilized. 


RISK ANALYSIS CONSIDERATIONS 
Risk and mitigation analysis will be conducted from initial planning efforts to successful intersection and kill 
operations. Risk analysis should define potential scenarios including worst-case scenarios while determining 
the consequence, likelihood, and severity of each. Scenarios should be assessed for survey accuracy, anti-
collision, planned trajectory, drilling and well construction strategy, ranging strategy (premature intersection), 
location constraints, hazards and Kill Plan. 


The chart below is an overall summary of items to be considered for relief well planning. It is not intended to 
cover every aspect of drilling the well. 
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Figure H.5 - Relief Well Planning Process 


 
Note: See Form 009 “Information Needed for Preliminary Relief Well Planning and Dynamic Kill Strategy” in 
the Data Acquisition Forms appendix. This form can be used as a checklist when gathering data for relief 
well planning purposes. 
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Appendix I – Exclusion Zones an 
Re-Entry 
EXCLUSION ZONES 
This section includes a decision tree that establishes exclusion zones on a rig if re-entry is considered 
(Figure I.1). Table I.1 is a checklist that lists actions and considerations for establishing exclusion zones. 


A decision tree for establishing whether conditions are safe for re-entry either during or after a well control 
event is shown in Figure I.2. Table I.2 is a checklist that lists important actions and considerations when 
making a decision to reenter. 
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Exclusion Zone 
Identification


Can zones be established w/o 
approaching the well


Use Visual or Audible Indications 
to establish HOT ZONE boundary


Approach Well from Upwind Direction


NO


YES


Using 2-Person Teams 
equipped w/ SCBA, PPE, 


Meters, Radios, etc.
MONITOR 
• > 10 % LEL
• Gas Clouds
• > 10 ppm H2S
• >3 kW/m2 Heat Loading


Stop at HOT ZONE levels


Designate SAFE AREA
Conditions


• Upwind
• 0% LEL
• < 5 ppm H2S
• < 85 db Sound Level
• < 1.6 kW/m2 Heat Loading
• 2 Access Points


Designate WARM ZONE cooridor b/t 
HOT ZONE and SAFE AREA


Mark and Distribute HOT ZONE, 
SAFE AREA on Site Maps


Continuously Monitor Boundary 
Conditions


 
Figure I.1 – Establishing Exclusion Zones  
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Table I.1 - Exclusion Zone Checklist 
Item Action or Consideration 
1.  The “Hot Zone” boundary must be realistically based on the presence or anticipated presence 


of an explosive mixture (LEL levels) and fallout of unburned hydrocarbons or poisonous gas 
concentrations, is principally controlled by wind direction but is also influenced by blowout rate, 
exit point, and direction of flow (horizontal versus vertical).  


2.  Hot Zone will probably be established by heat loading and smoke avoidance on burning 
blowouts.  


3.  Most often the Hot Zone will be established by inspection (visual and audible) and not from 
quantitative measurements. This may be revised as the project progresses and must be 
monitored continuously.  


4.  If the Hot Zone boundary is established by actual measurements, it will be done by a 2-person 
(minimum) team with adequate and proper PPE (including SCBA, if necessary). The team 
should approach the blowout using LEL meters, H2S meters, dB meter, and radiant heat meter 
(if available) and check levels downwind of the well. Initial approach should be from the upwind 
direction.  


5.  The Hot Zone boundary is defined at the first indication of any of the following: 
• > 10% LEL (1% hydrocarbons in air) at surface or working elevation 
• > 10 ppm H2S 
• > 90 dB noise level 
• > 3 kW/m2 heat loading – Unprotected skin cannot be exposed for more than a few minutes. 


6.  Hot Zone shall be restricted to Well Control Experts or persons designated by the Well Control 
Team Leader. The buddy system will be used at all times and water cover provided when 
appropriate.  


7.  Personnel with radios can be used at control points to restrict access into the Hot Zone. 
Downwind Hot Zone boundary must be tightly controlled and continuously monitored, as 
variable winds can quickly change the boundary.  


8.  The Safe Area is based on the measurable Hot Zone boundaries, available work areas, 
access, and wind direction.  


9.  Dispersion modeling can be used to help predict downwind conditions (gas concentrations).  


10.  The Safe Zone is not a contour, as the Hot Zone may be, but a dedicated staging area for 
control efforts. Access to areas inside the Hot Zone must be from the Safe Zone only. Alternate 
paths to the Hot Zone must be blocked.  


11.  Safe Area should be accessible from at least 2 directions.  


12.  Safe Area should have the following environment: 
• 0% LEL 
• < 5 ppm H2S 
• < 85 dB noise level 
• < 1.6 kW/m2 heat loading  


13.  Mark the designated Hot Zone and Safe Zone on all maps used during the intervention.  
14.  Hot Zone boundaries may shift and the Safe Zone may need to be repositioned if 


circumstances change significantly (i.e., ignition)  
15.  The “Warm Zone” is the route between the Hot Zone and the Safe Zone. Control indicators 


(such as LEL, H2S, heat, and noise) are to be monitored continuously within the Warm Zone at 
the entrance to the Hot Zone. 


16.  The Warm Zone is restricted to essential support personnel only.  
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RE-ENTRY 
Reentry Decision 


Flowchart


Access and Assessment of Location 
After or During Blowout


Establish HOT ZONE and SAFE 
AREA


Establish access and egress routes 
and procedures.


Commence FiFi and Asset Protection


Is it possible to safely
re-enter Location?


Continuously Monitor Situation and 
Plan Relief WellNO


Await Well Control Specialists
Develop Site Safety Plan before 


reboarding
YES


Evaluate Hazards and 
Ability to Protect Personnel


Is the Rig on fire?


Potential HAZARDS


• Secondary Explosions
• Structural Collapse
• Heat and Smoke 
• Escalation Potential 


Potential HAZARDS


• Ignition/Explosion
• Adequate Oxygen Supply
• Poison Gas Hazards
• Escalation Potential
• Structural Collapse – 


Broached Blowout


YES NO


Risk Justified? Continuously Monitor Situation and 
Plan Relief WellNODevelop Operational, Safety, and 


Rescue Plan YES


Reenter Location


 
Figure I.2 – Re-entry Decision Tree 
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Table I.2 – Re-entry Checklist 
Item Action or Consideration 


1.  Establish “Hot Zone” and “Safe Area.” 


2.  Establish access and egress routes and procedures. 


3.  Commence FIFI and asset protection operations. 


4.  Is there a good technical reason to reenter the rig/structure? Define objectives. 


5.  Are Well Control Specialists on site to assist with planning, hazard evaluation, 
and operations (re-entry)? 


6.  


Define hazards:  


a. If not on fire—risk of ignition/explosion, poison gas.  


b. If on fire—secondary explosion, structural stability. 


c. For either case—probability for escalation. 


7.  Define operational plan for the re-entry team. 


8.  Define personnel protection and emergency rescue plan (Site Safety Plan for 
re-entry). 


9.   Determine whether risks are manageable and re-entry is justified. 
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Appendix J – H2S Operations  
Hydrogen sulfide (also known as H2S, sour gas, poison gas) is a toxic, corrosive, explosive, and colorless 
gas found in many oil and gas reservoirs throughout the world. H2S is easily perceptible at concentrations 
well below 1 part per million (ppm) in air. However, when the concentration of H2S increases above 100 ppm, 
H2S paralyzes the olfactory nerve and the smell is imperceptible. This means that the gas can be present at 
lethal concentrations, with no perceivable odor. Prolonged exposure to lower concentrations can also result 
in similar effects of olfactory fatigue. 


WARNING: The unusual olfactory fatigue property associated with H2S makes it extremely dangerous to 
rely only on the sense of smell to warn of H2S presence. After a period of exposure, the 
smell of hydrogen sulfide may no longer be detectable; the higher the concentration, the 
shorter the period. 


TOXICITY OF H2S AND COMMON EFFECTS OF EXPOSURE 
WARNING: Prolonged exposures to H2S can be hazardous, even at low levels. The legal limit for 


working in H2S atmospheres in the U.S. is < 10 ppm Time Weighted Average (TWA). This 
limit applies to an eight-hour workday. 


The Table J.1 outlines the effects of exposure to different concentrations of H2S for various periods of time. 
This information should be used as a guideline, as the effects of exposure on individuals vary. 


Note: Exposure limits listed in this section are based on US standards. Local regulatory agencies may have 
different limits which should be reviewed. 
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Table J.1 - Common Effects of H2S Exposure 


Level of Effect 
H2S Concentration 
(ppm in Air) 


Exposure Time 
(Minutes) Common Symptoms/Features 


Odor Threshold 0.011 > 1 Characteristic smell of rotten eggs 
(subjective) 


Irritation 10 360 Redness of eyes; nose and throat 
irritation 


Moderate 10–50 ppm  Dizziness 


Headache 


Nausea/vomiting 


Difficulty breathing 


Vision 50 60 Acute conjunctivitis (gas-eye) 


Sense of Smell 150 2–15 Loss of sense of smell (subjective) 


Serious Injury 150 60 Respiratory distress 


Signs of nervous system injury, 
convulsions (in nearly fatal cases) 


500 30 


700 15 


Fatal 500 60 Immediate unconsciousness 


Respiratory distress 700 30 


900 15 


 
At the Fatal level, H2S is rapidly absorbed into the bloodstream, overloading the body's natural capacity to 
process the absorbed mass. Consequently, H2S affects the respiratory nerve center, which causes breathing 
to stop. 


At Serious Injury levels (such as 500 ppm for 30 minutes), the exposed person will have serious respiratory 
distress and is at risk of dying if he does not receive immediate artificial respiration and emergency medical 
attention.  
Concentrations in excess of 10 ppm should be considered a health hazard. Exposure without proper gear 
should be avoided. 


In order to comply with the exposure threshold limit value (TLV) of 10 ppm in an eight-hour day, living 
quarters for the emergency response team should be upwind and of sufficient distance from the blowout 
such that the average ground level concentrations do not exceed 1 ppm.  


(1 ppm = 1 cm3/m3 = 1.4 mg H2S per cubic meter of air at standard temperature and pressure.) 
15 ppm is the short-term exposure limit (STEL) as published by the American Conference of Government 
Industrial Hygienists (ACGIH) in 1984. The STEL is the maximum concentration to which a worker may be 
exposed for a period of up to 15 minutes without harmful effects. No more than four excursions above the 
TLV should be permitted in any one day. At least 60 minutes between exposure periods and the daily TWA 
must not exceed the TLV. 


 
1 Odor threshold varies with the individual from as low as 0.0005 ppm to as high as 0.15 ppm. 
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WELL CONTROL 
Well control procedures are basically the same in the presence of H2S, but the added risk of personnel 
exposure has an impact on the decision-making process for handling a given well control situation. Extra 
consideration should be given to items such as remote kill lines, remote adjustable choke control panels and 
remote BOP controls. 


Any influx into the wellbore (kick) should be assumed to contain H2S. The size of the influx, amount of 
underbalance, formation character, weather conditions, etc., should be considered when deciding to circulate 
out or pump away the influx. If the decision is made to circulate out the kick, clear the rig floor and 
shaker/choke/gas buster area of all unnecessary personnel, and take the following precautions: 


Rope off the rig substructure, BOP, choke line, choke manifold, and mud return areas, and identify as a 
restricted area. No one shall enter these areas without breathing apparatus, H2S monitor, and specific 
superintendent’s approval. 


 Continuously monitor the H2S concentration in the mud returns. 


 The drilling Rig Manager shall alert affected downwind facilities as identified in the workover 
program. 


 The Rig Manager shall implement any additional precautions he deems prudent. 


When circulating, all personnel involved in the well control operation will mask-up at least 30 minutes prior to 
bottoms up. The flow from the choke should be diverted through the gas buster, and the gas should be 
flared. The mud stream will return to the active system, where any remaining gas can be removed by the 
degasser and the use of an H2S scavenger. 


If the decision is made to pump away the influx, a procedure should be furnished by the engineer based on 
actual conditions at the time. This will generally involve pumping down the tubing or work string at a slow rate 
while bullheading on the annulus with the same mud weight as in the hole, or with kill weight mud if weight-
up can be accomplished quickly. When drill pipe and casing pressure are equal, it can be assumed that the 
influx is pumped away (an additional volume of mud should be pumped for safety). Kill weight mud can then 
be circulated in the well to hold the appropriate backpressure on the choke. 


Stripping operations in the presence of H2S are particularly hazardous due to increased stress cracking at 
low temperatures and high stress levels. If an influx occurs while out of the hole or off bottom, pumping away 
the influx should be considered prior to initiating stripping operations. Heavy trip gas concentrations should 
be diverted through the gas buster and flared, if possible. 
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H2S TRAINING REQUIREMENTS 
The level of orientation or training required will vary, depending upon the role each individual is expected to 
take in the event of an H2S release. The following should be considered as minimum training requirements. 


Table J.2 - Minimum H2S Training Requirements 
Personnel Minimum H2S Training Requirements 


Occasional visitors – never (or 
rarely) on the rig floor 


 Trained to identify H2S alarm. 


 Trained to identify wind direction. 


 Know to evacuate to the upwind safe briefing 
area immediately upon hearing the alarm. 


Visitors who may work on the rig  Trained to don and use breathing apparatus. 


 Trained to identify H2S alarm. 


 Trained to identify wind direction. 


 Know to evacuate to the upwind safe briefing 
area immediately upon hearing the alarm. 


Rig crew  Able to don and use breathing apparatus. 


 Able to identify H2S alarm. 


 Able to identify wind direction. 


 Know how to perform the tasks assigned to 
them, according to the rig's H2S Drill. 


 


In addition to these specific training requirements, the following general requirements should be followed: 


 The H2S Safety Representative should immediately begin training crews, ensuring that everyone on 
the rig site has received an H2S orientation. Records of H2S safety training and orientation are to be 
recorded in the H2S safety training file. 


 H2S drills should be held as often as deemed necessary by the Superintendent and the H2S Safety 
Representative, until satisfactory performance is obtained. Thereafter, safety drills should continue to 
be conducted once per week per crew. These weekly drills will be documented in the IADC morning 
report book. 


 The Superintendent will designate two Safe Briefing Areas such that at least one will always be 
upwind of the wellbore under prevailing wind conditions. The primary area will be near the 
Contractors offices (generally upwind). This upwind location will be a gathering point for all drills. 


 The Superintendent will ensure that a sign is posted, notifying all visitors to report to the office to 
verify that they receive or already have completed H2S orientation. The Superintendent may 
delegate these duties, but he remains responsible for their implementation. 
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SAFETY IN AN H2S-EXPOSED AREA 
It is important for personnel in an H2S-exposed area to have appropriate safety equipment. Additionally, 
there are recommended actions that can be taken during evacuation and rescue to protect exposed 
personnel from further danger. 


Safety Equipment 
Safety equipment should be available in the Safe Briefing Area during times when H2S is present in the 
atmosphere at the rig. The primary Safe Briefing Area will be near the Contractors’ offices. H2S safety 
equipment should include the following items, as a minimum: 


 Alarm sensor 


 Alarm controller 


 Visual and audible alarms 


 Breathing apparatus 


o If the H2S concentration is or might become greater than 10 ppm, a self-contained breathing 
apparatus must be worn. 


 Windsocks 


 Breathing air compressor 


 Cascade type breathing system 


 When working in an H2S environment for a prolonged period of time, a cascade air breathing 
apparatus must be used. 


 Manual type H2S concentration sensors 


 Chalk or white board and markers 


When not in use, this equipment may be stored in the adjacent offices, H2S safety trailer, or other location as 
deemed by the Superintendent, as long as it is readily available. 


EVACUATION AND RESCUE 
During evacuation, the following actions can help to protect personnel from further harm: 


1. Hold your breath. 


2. Put on an escape air breathing device. 


3. Evacuate to safe evacuation/meeting area (upwind). 


4. Do not panic. 


Rescuing a person overcome by H2S exposure can put the rescuer in danger. In order to prevent further 
harm, the rescuer must adhere strictly to the following procedure. 


1. Put on self-contained breathing apparatus (30 minutes). 


2. Have second man as backup with self-contained breathing apparatus (30 minutes) available. 
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3. Bring casualty back to Safe Briefing Area. 


4. Provide emergency medical assistance (first aid) up to level of training.  


5. Summon expert medical assistance as soon as possible. 


6. Do not panic. 


OPERATING CONDITIONS (ALARM LEVELS) 
The Rig Manager, with assistance from the H2S Safety Representative, should ensure the following on 
operations where the presence of H2S is possible: 


 All safety equipment for H2S operations is in place as required prior to starting operations. 


 Sensors and warning devices are rigged up and properly working prior to starting operations. 


 Supplied air (cascade) manifold gauges are checked for proper pressure and air lines are checked 
for proper operation every tour (i.e., at every crew change). This is documented in the IADC book. 


 All personnel are trained and fully briefed on H2S procedures and prepared for handling H2S 
emergencies. 


 No one must work alone. All personnel must work in pairs (the “buddy system”). 


The Rig Manager is responsible to take every practical precaution to maintain a safe working environment 
while remedial actions are being taken to reduce the amount of H2S present at the surface. When working on 
a well where H2S is possible, the rig will conduct operations based on the following classifications of H2S risk. 


[H2S], using square brackets, refers to H2S concentration, usually measured in ppm (parts per million). 


Table J.3 - H2S Alert Levels 
Alert Level H2S Concentration 


[H2S] 
Comments 


Level 0 0 ppm Normal operations. 


Level 1 0-10 ppm Normal operations, with increased alertness, 
preparing for next level. Restricted access to 
affected areas. 


Level 2 10-100 ppm  
(but not on drill floor) 


Restricted access and breathing apparatus 
required in affected areas, where [H2S] > 10 ppm. 
Non-essential personnel removed from rig. 
Immediate action taken to reduce mud H2S levels. 


First alarm at 10 ppm, high alarm at 20 ppm. 


Level 3 10-100 ppm  
(on the drill floor) 


Approaching an emergency situation. 


First alarm at 10 ppm, high alarm at 20 ppm. 


H2S 
Emergency 


> 100 ppm Actions taken to reduce H2S concentrations have 
failed and an emergency situation has been 
reached. (This is not necessarily an uncontrolled 
release, but would include uncontrolled releases.) 
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Level 0: [H2S] = 0, Normal Operations in Potential H2S Zones 
This is the base level, in effect at all times on wells where H2S is possible. The following precautions should 
be maintained, even when no H2S has been detected: 


 All H2S detection equipment will be function tested daily and documented in the IADC book. 


 H2S detection equipment will be calibrated weekly and documented in the rig PM file. 


 All breathing apparatus, detectors, alarms, and other safety equipment will be in place and ready for 
immediate use. 


 Two Safe Briefing Areas have been marked out and identified, and the entrance sign has been 
posted. 


 H2S drills will continue at a minimum of once per week per crew and will be documented in the IADC 
Daily Report form. 


Orientation and training on breathing apparatus will continue so that new arrivals and visitors are covered. 
(See previous “Minimum H2S Training Requirements”) 


Level 1: [H2S] = 0-10 ppm, Acceptable Amount of H2S Present 
Level 1 begins whenever H2S is detected anywhere on the rig. Typically, this will be at the shale shaker, 
when safe concentrations (i.e., less than 10 ppm) of H2S are being released to the atmosphere. Although this 
is a safe H2S concentration, everyone must be alert to the fact that the H2S concentration could increase at 
any time. 


Upon reaching Level 1 conditions, the Rig Manger shall ensure the following actions are taken: 


 Verify all of the previous H2S level precautions are already in place. 


 The area around the shale shaker and the rig cellar will be declared restricted areas. No one may 
approach these areas without the following: 


 Ready access to breathing apparatus 


 Continuous awareness of current H2S concentration, by means of a personal H2S monitor giving 
continuous readouts 


 Continuously observed by a stand-by man who also has immediate access to breathing apparatus 
(e.g., "buddy system") 


 Appropriately rated (i.e. explosion-proof) bug blowers will be positioned to provide adequate 
ventilation to H2S contaminated areas and the rig floor. 


 The Tool Pusher or designated H2S Safety Representative shall conduct an initial H2S safety 
meeting with each crew. H2S safety will be discussed at a brief toolbox safety meeting at every shift 
change. 


 The H2S concentration in the mud is checked a minimum of every 24 hours, or more frequently at the 
Rig Manager's discretion. The Garret Gas Train Kit will be used for this determination. 


Identify possible courses of action to take should the H2S concentration increase to higher levels (stop 
circulation, treat mud with H2S scavenger, etc.). 


Take appropriate actions to maintain H2S levels below 10 ppm. 
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The objective is to minimize the number of times the H2S alarms sound. If the 10 ppm H2S alarm becomes 
excessive, it could contribute to complacency and lose its desired effect as a warning. 


Level 2: [H2S] = 10-100 ppm (anywhere but on the rig floor) 
WW company policy requires breathing apparatus to be worn when working in an atmospheric H2S 
concentration higher than 10 ppm. Therefore, every practical precaution shall be taken to either reduce 
atmospheric H2S levels to less than 10 ppm, or to declare "off-limits" those areas with an atmospheric H2S 
concentration higher than 10 ppm. 


Upon reaching Level 2 conditions, the Rig Manager shall ensure the following actions are taken: 


Verify all of the previous H2S level precautions are already in place. 


The rig crew shall respond to the low level ([H2S] >10 ppm) alarm with their H2S drill (as previously trained). 


The Rig Manager, assisted by the senior contractor representative, shall identify the source of the H2S, and 
respond accordingly. For example, if the H2S release is confined to the shale shaker area only, that is not as 
critical a situation as [H2S] > 10 on the drill floor. 


Hand-held H2S monitors shall be used to continuously measure atmospheric H2S concentrations. 


The Rig Manager shall implement appropriate procedures to reduce atmospheric H2S levels in the affected 
areas (treat mud with H2S scavenger, increase overbalance, control ROP, increase ventilation to area, etc.). 


The H2S concentration in the mud shall be checked every 4 hours or as directed by the drilling foremen. The 
Garret Gas Train Kit will be used for this determination. 


 Breathing apparatus must be worn when entering an area with atmospheric H2S concentration 
higher than 10 ppm. No one shall remain in an area with [H2S] >10 ppm unless their presence is 
absolutely necessary to regain a safe working environment 


 A strict buddy system shall be enforced throughout the rig and immediately downwind of the rig. 


 The rig substructure, shale shaker area, and any other areas with [H2S] > 10 ppm shall be roped off 
and identified as a restricted area. No one shall enter these areas without specific Rig Manager 
approval. 


Level 3: [H2S] = 10-100 ppm (on the drill floor) 
Since the rig floor is a critical work area and cannot be easily evacuated, H2S concentrations higher than 10 
ppm are far more critical here than in more remote areas of the rig. 


Upon reaching Level 3 conditions, the Rig Manager shall ensure the following actions are taken: 


 Verify all of the previous H2S level precautions are already in place. 


 Upon initial low alarm ([H2S] > 10 ppm), everyone on the rig floor shall either evacuate or mask up, 
per the established H2S drill. 


 No one shall remain on the rig floor unless their presence is absolutely necessary to regain a safe 
working environment. 


 An H2S monitor shall be placed on the rig floor to provide continuous atmospheric H2S 
concentrations. 


 The Rig Manager shall use his discretion whether to circulate through the choke or through the 
shakers. 
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 The Rig Manager shall immediately implement appropriate procedures to reduce H2S concentration 
in the mud (stop circulation; treat mud with H2S scavenger; increase overbalance; increase 
ventilation; etc.). 


 Two men shall be placed at each entrance to the location to turn back non-essential personnel and 
to direct essential personnel to the appropriate Safe Briefing Area. These teams shall be equipped 
with breathing apparatus and H2S monitors. 


 The Rig Manager shall discuss longer-term procedures to reduce H2S levels with his superintendent 
or immediate supervisor. 


H2S Emergency: [H2S] > 100 ppm 
An H2S Emergency is defined as having lost the capability to control the amount of H2S being released at the 
wellsite. Under this condition, the Rig Manager must identify the problem and take immediate corrective 
action to provide an adequate level of safety for the men working on the rig. 


Upon reaching an H2S Emergency condition, the Rig Manager shall ensure the following actions are taken: 


 Immediately implement a strict buddy system, in which no one is to ever do anything alone. Every 
task must be done in pairs. 


 The Rig Manager will notify the Superintendent or his immediate supervisor of the emergency. The 
Superintendent will decide whether or not to activate further emergency response measures. 


 Communicate to the Superintendent what outside resources the rig needs or may need in the 
immediate future (gas monitors, gas monitoring teams, increased breathing apparatus refill capacity, 
mobile radios, walkie-talkie, and so on). The Superintendent will contact the outside resources 
needed to assist the rig. 


 Establish a Command Post (CP), equipped with the following: 


o Telephone and radio 


o Continuous contact with the workover superintendent 


o Flare gun and one box of flare gun shells 


o Fluorescent orange vest to identify the On-Scene Commander 


o Two-Way Radios to communicate with the Safe Briefing Area and work parties throughout the rig 


o Continuously manned by either a Rig Manager, or a highly reliable, experienced and competent 
individual, plus at least two pairs of runners 


 Man the primary Safe Briefing Area, equipped as specified. 


 Establish and mark off a "hot" zone, where H2S concentration is greater than 10 ppm. This is done 
by assigning pairs of individuals, masked up and equipped with a continuous H2S monitor, to 
measure H2S concentrations throughout the location. 


 Maintain at least one two-man team to continuously check that the "hot" zone is adequately 
identified. (Winds can vary and change conditions rapidly.) 


 Relocate vessels to an upwind location 


 Alert vessels in the area 


Under emergency conditions, it may be difficult for one man to directly supervise more than four people. 
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 Organize small work teams of at least two, but usually not more than five men. Assign one man as 
leader of every work team. 


o Each work team will have an individual assigned to check the air supply of all team members 
and to monitor H2S levels using a continuous monitor. This should be his primary 
responsibility: he should not be assigned other duties that could interfere with this vital safety 
function. 


o All work is assigned to individual teams at the Safe Briefing Area. 


o The Safe Briefing Area commander keeps a written log of all assigned tasks. 


o Each work team is assigned only one task. 


o An estimated time of completion is identified for each assigned task. 


o Each work team reports back to the Safe Briefing Area immediately upon completion of their 
assigned task, allowing the Commander to be fully up-to-date on the progress being made. 


o If a work team has not completed their task by their estimated time of completion, they shall 
report back to the Safe Briefing Area (or send a pair of runners to report in). 


SPECIAL OPERATIONS 
Lost Circulation 
 Lost circulation becomes a serious problem when it occurs with a formation containing open H2S, 


especially if that formation has a minimal overbalance. The presence of H2S impacts the decision-
making process on which options to take. A more conservative approach is warranted, with more 
attention given to preventative maintenance. 


 If the hole will not stand full, it is very important to keep the hole filled with mud, water, or diesel and 
record the exact volume pumped so that an accurate hydrostatic head can be calculated if the well 
becomes static. 


 LCM materials should be kept on hand so that the situation can be dealt with in a timely manner. 
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Appendix K – Voluntary Ignition 
VOLUNTARY IGNITION CONSIDERATIONS 
Normally, where there is an uncontrolled release of hydrocarbons (e.g. gas, oil, wellbore fluids), a voluntary 
ignition plan should be in place and implemented when necessary.  Should voluntary ignition be required, it 
is designed to help protect people, the environment, wildlife and assets from hydrocarbon exposure and 
contamination.  Once ignition is established, other variables need to be considered such as: heat radiation, 
smoke discharge, maintaining ignition, etc. 


Generally, efforts should be made to prevent ignition. This will greatly reduce the difficulty of working around 
the wellhead area and minimize heat damage to any equipment needed for work operations.  However, in 
some situations, voluntary ignition may be the preferred plan of action. An example would be in a situation 
where the uncontrolled gas is flowing at a high uncontrolled rate and is collecting in low-lying areas with no 
wind.  Static electricity or an inadvertent spark could ignite the gas and set off a detrimental chain reaction of 
explosions throughout the vicinity of the well location. 


OVERVIEW 
Voluntary ignition should not be implemented without careful evaluation of the pros and cons based on the 
situation.  In general some things to consider are: 


 The safety of the personnel on-location 
 The proximity of the general public, livestock, wildlife, protected environments 
 Flow rate of the uncontrolled hydrocarbons 
 Burnable foliage around location (dry climate – burn bans) 
 Potential for multiple surface flow paths for oil slick / oil sheen  
 Weather conditions (statically charged atmosphere, unfavorable wind or water current direction, or 


lack of wind. 
 Explosion range at ignition sources (the area affected once ignition is made – this can be very 


volatile) 
The Well Control Specialists will prepare for the well capping operations.  If the well is on fire, the Well 
Control Specialists will consider whether to cap the well while it is on fire or extinguish the fire first before 
capping. 


If voluntary ignition occurs, the hot fire and radiant heat has the potential to damage surrounding deck 
barges / facilities and the equipment stored on them.  Because of this, the equipment would have to be at a 
safe enough distance and also have the capability to safely maneuver a load according to the crane 
manufacturer’ s radius of operation chart/table.  


A solution to assist the capping of a well on fire includes utilizing a small firefighting spread on a boat deck 
(pump, 2 monitor sheds, hoses, etc.) dedicated to spraying a water curtain to cool and wet the well area.  
The goal is to not extinguish the fire but to cool and wet the capping blowout preventer stack and the 
crane/Athey wagon boom.  Pollution control will be a joint effort accomplished simultaneously while well 
capping is progressing.  Consideration should be given to having access to containment booms for 
protection from the hazard of oil slicks during the capping operation. 
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IGNITION CRITERIA 
Under certain conditions it may be necessary to ignite uncontrolled effluent coming from a well. This is a 
challenging decision based on safety and environmental factors such as pollution and the perception that 
ignition will reduce risks and pollution. This decision can involve legal and insurance-related issues. If 
significant concentrations of hydrocarbons are resulting from the uncontrolled release of wellbore fluids, 
consideration may have to be given for ignition of the flow. If it is apparent that the hydrocarbons being 
released may endanger the health and safety of the public or may cause serious environmental 
contamination, the person-in-charge (or personnel designated by the person-in-charge) will ignite the well.  


Note: Unless ignition of the well flow will reduce the immediate danger to the public, pollution or personnel, 
the person-in-charge should consult with management/IC before making the decision to ignite the well.  


Voluntary ignition can be a very dangerous operation, especially if appreciable oil accumulates within the 
area of the wellhead and gas has accumulated in zero wind areas.  The ignition of any blowout by untrained 
or under-equipped personnel should not be attempted. Furthermore, proper equipment to perform the 
ignition must be tested and available. 


Commentary  
The decision to voluntarily ignite a blowout carries with it major implications. In part, ignition may cause the 
current situation to worsen. Ignition will cause severe damage to the environment, wildlife, and assets.  In the 
case of offshore platforms/multi-well pads, ignition may cause multiple wellheads to fail resulting in additional 
blowouts and fires. Furthermore, the escalation due to multiple wellhead failures will greatly complicate the 
well control efforts by several orders of magnitude.   


The decision to purposefully ignite a blowout should only be initiated if human life can be saved or major 
pollution avoided.  The timing of the potential impact of oil on a beach or marshy shore may influence the 
decision to ignite the well that is releasing oil to the marsh.  Because the safety of personnel is paramount, 
the well will be ignited if the high concentrations of H2S / gas are detected and endanger the safety of human 
life. 
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The following are topics that should be considered when deciding whether or not to voluntarily ignite the 
blowout: 


Table K.1 - Voluntary Ignition Conditions 


Conditions Unfavorable for Ignition Conditions Favorable for Ignition 


Low flow rate blowout or small leak High impact of pollution on nearby 
land/marsh/wildlife 


High water content in flow stream making sustained 
flaring improbable 


Low wind velocity, cool air temperatures and/or 
atmospheric inversion 


Probability of rig and platform total loss due to fire Vertical plume configuration; flow out top of well 


Probability of excessive damage to nearby wells 
and equipment from radiant heat 


Low probability of maintaining ignition suppression 
spray for entirety of incident 


Horizontal flow from wellhead or broaching of flow 
to surface around casing 


Accumulation of significant hydrocarbon volume 
near the wellhead 


Injured personnel still in vicinity of well Inability to remove sources of ignition from area 
that plume or cloud is approaching 


Poor burn efficiency (less than 75%)  


Collapse of a burned rig/platform or other 
complication will aggravate and extend the 
response 


 


Conditions Affecting Well Ignition 
The decision to ignite a blowing gas/oil well must have all factors considered before a decision for voluntary 
ignition of the well can be made.  The voluntary ignition plan should: 


 Establish actions to be taken if a product release occurs while personnel are on site  


 Should indicate the qualified company representatives at the site who have the authority to ignite the 
release 


There are multiple conditions affecting well ignition. A more extensive analysis of some of the most important 
factors that may impact a decision to ignite a well is addressed in Table K.2 (Decision Tree Section).  The 
following list identifies some, but not all of the elements for consideration, as each individual well event must 
be treated as unique and the current situation could change without any notice. 


As an example only, Well No. 1 was drilled and no H2S was observed.  However, at a later date, Well No. 2 
was drilled to a deeper reservoir with H2S and hydraulically fracked.  To the crew, it was unknown that they 
accidentally hydraulically communicated into Well No. 1.  A workover operation was performed on Well No. 1 
because downhole tools were failing for unknown reasons.  The crew never expected H2S but the well 
released H2S and became uncontrolled. 


 Does the well contain H2S? If H2S is present, in what concentrations? 


 Are there any residential areas with hospitals, schools or highly traveled roads/waterways nearby? 


 Equipment exposed to the ignition sequence may cause an equal or greater hazard. Always assess 
secondary/chain explosion possibilities. 
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 Flammable liquid characteristics of the product released from the well may not be within the 
flammable range necessary for ignition. After ignition, maintaining the fire at the source may not be 
possible. Other products such as sulfur dioxide or water entrained in the fuel mixture may cause 
incomplete or lack of combustion conditions. 


 What will be the efficiency of the burn? Will meaningful amounts of gas / oil be consumed in an 
effective effort to reduce the environmental impacts of the well control event? 


 Products of complete and incomplete combustion may create a secondary hazard within the range of 
the plume cloud. 


 Are large amounts of gas/oil being produced? 


 Are there any low lying areas where gas/oil can accumulate? 


 What is the general terrain in the affected area? 


 What is the wind direction and speed? 


 Is the area “footprint” increasing due to wind, wave, rising tide action? 


 Are there any lakes, oceans, rivers or streams that can be affected by a spill? 


 Are there any structures, production facilities, wells or pipelines that can be affected? 


 Is any wildlife affected by the gas/oil released? 


In general, voluntary ignition of the well should NOT be done when: 


 Well flow composition will not sustain ignition 


 High probability of a rapid, successful intervention by Well Control Specialist 


 Nature of the blowout indicates low rate of flow 


 High tendency for well to bridge exists 


 Low potential for escalation of event 


 Low concentration of H2S 


 Pollution is easily contained and minimized 


 Isolation and removal of failed equipment / vessels is possible 
Voluntary Ignition Drawbacks 
The combustion efficiency of an ignited blowing gas/oil well cannot be forecasted. Depending on the 
dispersion rate of the hydrocarbons prior to reaching the surface of the water and how obstructed the supply 
of oxygen is to sustain the burn, can result in combustion efficiencies as low as 50% / 60%. This lower 
efficiency, coupled with a longer time to regain control or cap the well after ignition, may result in as much or 
more of an oil spill.  The spill containment equipment will have to be positioned in minimal heat radiation 
areas and be able to capture the residual hydrocarbon spill. 


The nature and characteristics of the well control event is a major factor in making the determination to ignite 
the well in addition to the presence of H2S. It is important to note that not all wells should be ignited, including 
some H2S wells. (Note:  It is reported that this well has no reported amounts of H2S) Some examples of 
wells that may be better controlled without ignition include: 
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 Equipment, flange or other leak types that may be controlled by pumping junk shots, etc. 


 Blowouts of the drill pipe, where the flow exit point is of benefit to effective gas dispersion. 


 Low-rate blowouts that can be re-entered at the surface and perform dynamic well kill operations. 


 Some sub-surface blowouts and ruptures. 


Alternative To Ignition 
 Channel and direct the flow of oil discharged and water to a controlled area for collection, removal 


and/or ignition.   


 A cofferdam with a high enough stick-up to compensate for tidal changes should be capable of 
containing and collecting the uncontrolled oil release dependent upon rate. 


 If there is adequate oil accumulation, the use of suction pumps to remove and dispose the oil. 


If it is decided to voluntary ignite the well, proceed to ignite the well as safety and quickly as possible. 
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Decision Tree 
A basic decision tree (Figure K.1) and decision review checklist (Table K.2) are presented to assist in the 
decision-making process which must take place before igniting the well. 


Voluntary Ignition
Considerations


Evaluate Risk


Personnel Safety Pollution of 
Environment Assets


Is Ignition 
justified?


PROCEED WITH 
INTERVENTION 


EFFORTS


Reduce secondary 
explosion hazards


Reduce Inventory (reduce 
fuels, pressurized 


containers, blowdown, 
etc.)


Vent areas with three or 
more walls


Protect adjacent facilities 
and assets


Prepare site and 
personnel for ignition


IGNITE FLOW 
(Use  Well Ignition Field 


Checklist)


Provide auto 
or manual 


ignition


Select Igniter
(Flare Launcher, Flare Gun, 


Auto Igniters, etc.)


q Will fire impose a hazard to 
personnel?


q Are Search & Rescue 
operations complete?


q Will ignition reduce personnel 
risks?


q Additional risk to Responders?
q Are there chances for 


secondary explosions after 
initial ignition?


q Will toxic gases be reduced?
q Likelyhood of spontaneous 


ignition?
q Will fire reduce risks to 


responders?


q What is the total projected 
loss of facility and revenue?


q Does the cost of pollution 
clean exceed asset value plus 
production revenue?


q Will fire impact control of 
other wells?


q Fire will reduce access to 
structure.


q Will pollution threaten 
personnel and public?


q What is the rate of discharge?
q Is there pollution on water?
q What is the time to impact 


shoreline?
q Can the pollution be contained?
q Can pollution be clean-up in 


suitable time frame?
q Can the fire be self sustaining?
q What are the long term effects?
q Will the event escalate?


Yes


No


 Ignition 
Sustained?


No


Position Team Upwind with 
Fast Egress Transport


q All non-essential personnel 
cleared from area?


q Have contingencies been risk 
mitigated?


q Are exclusion areas 
enforced?


q Are all parties in agreement?
q Emergency communication 


sufficient for impacted area?
q Wind and Sea Conditions 


sufficient for ignition?
q Are responders properly 


equipped and trained?
q Have primary, secondary and 


tertiary exit routes 
established?


Develop Ignition Plan


Yes


DO NOT IGNITE


 


Figure K.1 - Voluntary Ignition Decision Tree  
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Table K.2 - Voluntary Ignition Decision Review Checklist 


Condition Do Not Ignite 
Blowout Ignite Blowout 


Has well ignition team been properly trained?      No      Yes 


Have all onsite personnel been accounted for or 
rescued?      No      Yes 


Assure no personnel or equipment is operating downwind 
of the site within a minimum radius of two (2) kilometers 
(1.2 mile/1.08 nmi) or 0% LEL, whichever is greater, 
whichever is greater 


     No      Yes 


Can we safely close valves or other devices that may 
provide a possible fuel source or migration path for a fire 
or flow? If possible, flush the lines with water to purge 
hydrocarbon inventory. 


     No      Yes 


Evaluate wind and weather conditions to ascertain 
whether the situation can change during ignition which 
will endanger personnel either on the wellsite or at an 
adjacent installation. 


     No      Yes 


Are wind velocities low?      No      Yes 


Is the wind likely to carry the cloud toward an area where 
people are working and they cannot be quickly 
evacuated? 


     No      Yes 


What is the nature of the flow, its cause, probability of 
increased severity, and assessment of methods to stop 
the flow through short-term efforts? 


     No      Yes 


Is blowout located close to dwelling, business, public 
road, or environmentally sensitive area?      No      Yes 


Are high oil/gas flowrates involved?      No      Yes 


Is flow vertical from the top of the BOP stack or out the 
workstring or wellhead?      No      Yes 


Is there a high concentration of toxic gas?      No      Yes 


Is there a high water content in the flow stream and/or a 
high H2S/SO2 concentration?      Yes      No 


Is oil or condensate accumulating on location?      No      Yes 


Is a gas plume likely to ignite regardless of ignition 
suppression attempts at the well?      No      Yes 


Can radiant heat loading on structure and adjacent wells 
be tolerated?      No       Yes  


Is the efficiency of the burn likely to be poor (<75% 
efficiency)?      Yes      No 
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Condition Do Not Ignite 
Blowout Ignite Blowout 


If the well is ignited, will a worse situation occur 
compared to the one that exists now?      Yes      No 


Will conditions permit a safe ignition without exposing the 
ignition team to undue risk? Will ignition using a flare 
launcher be possible from a safe distance incorporating 
the following:  


strong prevailing winds away from the firing position 


available cover from a flashback 


flying debris after ignition and clear access for escape. 


     No       Yes 


The range of the flare launcher can operate from safe 
and sufficient distance during ignition process from 


wellsite  


flowing stream of hydrocarbons 


heat radiation envelope after ignition. 


     No       Yes  


PROCEED IF THE FOLLOWING CONDITIONS ARE MET 


Clearance of all personnel, aircraft, vessels and 
equipment from within a minimum radius of two (2) 
kilometers (1.2 mile/1.08 nmi) or 0% LEL, whichever is 
greater; except for the vehicle/fast boat required for a 
firing base? 


     No      Yes  


Is a clear approach to the site from upwind side 
available?  Will the approach be conducted while 
continually monitoring gas levels? 


     No      Yes  


Once ignition has taken place, no attempt to approach 
the site should be made until the situation stabilizes and 
conditions permit access with reasonable safety and 
under strict supervision of experts. 


  


Commentary 
If the majority of the conditions in Table K.2 are checked in the “Ignite Blowout” column, consideration should 
be given to light the uncontrolled release of hydrocarbons on fire immediately. The decision is generally 
required quickly to be effective, before a hydrocarbon cloud migrates off the site or liquids collect on the 
surface.  Normally, the decision must be made without all of the data available for a thorough consideration 
of all aspects of the decision. 


Once the decision to ignite is made, the decision then turns to the method needed to be employed for 
ignition.  Although a remotely operated ignition system similar to that used to ignite a flare is an alternative, 
the risk of an unintentional or premature actuation due to panic makes this method undesirable. In most 
situations the best alternative may be the use of a flare rifle or other similar device to ignite the flow from 
upwind. This may be risky due to the limited access. 
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WELL IGNITION ROLES AND RESPONSIBILITIES  
When considering the decision of igniting the uncontrolled hydrocarbon flow from the well, the roles and 
responsibilities for taking that action must be clearly defined and understood. Since time is often a critical 
factor in responding to the protection of persons, property and the environment, the final responsibility for 
deciding to ignite a well rests on the most Senior Company representative (or Person-in-Charge) on-site.  
That person is considered to have the clearest perspective to the situation, data, and impacts.  If time 
permits, this person should take every opportunity to consult with Well Control Engineers, the On-Site 
Response Team (ORT), and off-site management as well as other personnel and resources internal or 
external to the organization. A series of generic roles and responsibilities relationship is illustrated in the 
figure on the following page 


The roles and responsibilities in general at the well site are defined as: 


The On-Scene Commander (OSC) is the on-site Sr. Company Representative.  The OSC is the person in 
charge at the well site and is the leader of the Well Ignition Team (WIT).  The OSC will communicate with the 
on-site WW Well Control Team Leader and off-site management that the well will be ignited.  The OSC must 
also make sure that: 


 T-card system/Muster Checklist is in place, 


 Radio communication or any other means available is utilized to confirm muster check-in, 


 All non-essential personnel have reached a place of safety upwind of at least 1500 ft. from the 
well, 


 All vessels, both private and those associated with the event, are clear in the 1500 ft upwind and 
6500 ft. downwind areas, (Note:  If there is zero wind, the safe distance is recommended to be 
increased to 6500 ft.) 


 The information/whereabouts of the above mentioned is conveyed to the Well Ignition Team 
(WIT) and to off-site management. 


The WW Well Control Team Leader has the responsibility to issue instruction to the Well Control Specialists 
to assemble the WIT.  Either the team lead or a trained designated Well Control Specialist will ignite the well.  
The WW Well Control Team Leader will communicate or delegate a Well Control Specialist to communicate 
to the Wild Well Houston office that the well will be ignited. 


The Well Ignition Team (WIT) will consist of the OSC, WW Well Control Team Leader, Well Control 
Specialists, Well Control Engineer, and WW Well Control Safety Specialist.  The OSC or WW Well Control 
Team Leader may identify additional personnel for the WIT.  The WIT: 


 Carries the responsibility to ignite the blowout (once the order to do so is given) and keep it ignited.  


 OSC or WW Well Control Team Leader create a schedule to provide relief for the WIT by appointing 
well observers, who watch the blowout and record their observations. 


 Account for the flare guns/flare rifles on location and the number of flares. 


 Safely store and protect the voluntary ignition equipment. 
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Responsibilities for Voluntary Ignition


External Agencies 
or


Support Services


Off-Site 
Management


On-Site 
Person-in-Charge


Well Control Co. 
Engineering 


Division


Well Control 
Emergency 
Underway


Evaluate Hazards to 
Personnel, Property 


and Environment


Receive Notification 
of the Event


Consult with Well 
Control Company


Communicate and 
Perform Liaison Role 


to Emergency 
Control Room


Notify External 
Agencies or Support 


Services


Make Decision to 
Ignite Well


Perform Well 
Ignition Procedures


Communicate Status 
and Progress


Continued 
Implementation of 
Well Control Plans


 
Figure K.2 - Voluntary Ignition Communication Chart  
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POST IGNITION EFFECTS 
Post ignition effects and subsequent fire should be considered as part of the voluntary ignition plan 
development process and during the execution of the plan.  Additional items to be evaluated may include but 
are not limited to: 


 Over-pressure from the ignition 


 Possibility of secondary explosions 


o Flammable materials 
o Pressurized containers 
o Oilfield explosives 
o Gas accumulations at or around the vicinity of the well area 


 Debris created from the result of the explosion / fire 


o Equipment debris 
o Chemicals used at the site 
o Radioactive materials at the site 


 Radiant heat effect on personnel 


o Heat Flux Exposure 
 Radiant heat effect on equipment 


o Effect at the well area 
o Effect on equipment needed for the intervention 


 Additional time required to control the blowout 


o Firefighting operations 
o Wellhead removal and replacement 
o Capping on fire 


 Combustion of blowout effluent 


o Incomplete combustion 
o Likelihood of maintaining combustion 


 Air monitoring 


 Closure of public transport corridors 


These items should be anticipated and mitigated wherever possible and are further explained below. 


Overpressure from the Ignition 
Over-pressure from the gas cloud detonation can be very dangerous and damaging.  In open areas, the 
over-pressure from ignition will dissipate naturally, but if contained, can cause flying debris that can be 
dangerous to personnel in the area.  If the gas cloud is large the concussion from the over-pressure can be 
very dramatic. For these reasons, all personnel must be evacuated from the area and extreme care must be 
taken before igniting the well. 
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Secondary Explosions 
Secondary explosions are almost assured during a wellhead fire if there are accumulator bottles, oxygen-
acetylene cutting equipment, diesel tanks, perforating charges, oilfield explosives, production separators and 
other production equipment, etc. in the well fire area.  Explosive items sunken over time at the bottom of the 
marsh around the well area may also cause secondary explosions if re-exposed at surface.  It is important to 
safely remove any explosive/fuel sources (if possible) and allow the well situation to stabilize before making 
an assessment, after igniting the well.  


Accumulation of gas inside three or more sided structures and low-lying, no wind areas can become a very 
dangerous situation.  If the gas is not ignited during the initial lighting of the well, impinging radiant heat and 
fire may cause the gas to suddenly ignite and explode. 


Debris Created from the Fire 
Most oilfield fires create a significant amount of debris around the wellhead area, which will need to be 
removed. Debris removal can be a lengthy process and will increase the time required to control the well.  
The quantity of debris to remove will be directly related to the operational environment. Oilfield chemicals 
may be extremely flammable and hazardous.  Oilfield radioactive materials, when subjected to fire, will result 
in extremely hazardous fire.  Response personnel will need to integrate precautions to mitigate the 
hazardous environment before attempting to clear debris.  


Radiant Heat Effect on Equipment 
The heat generated from the voluntary ignition will likely render the wellhead or in this case, exposed metal 
of the well casings unusable for capping the well. Depending on the circumstances of the blowout, the 
temperature at the well may reach beyond 3000 oF.  When metal is subjected to high heat for an extended 
period of time, the wellhead / exposed metal of the casing strings at surface are normally removed (cut-off) 
and replaced. 


In some cases, considerable time is spent constructing heat shields to protect other wells, equipment, 
structures, and prevent radiant heat exposure to adjacent waterway traffic. 


The equipment used in the intervention will need to be protected from the radiant heat. Corrugated tin is 
used to build heat shields for personnel shields, pumps, heavy lift machinery hydraulic lines / wire rope, etc. 
that are required to work near the well.  


Additional Time Required for Well Intervention (Fire) 
If the well is on fire, additional time will be needed for the blowout intervention to set up pumps, marine 
manifolds, etc. to direct seawater at the well.  Well Control Specialists use water as protection from the fire 
during the remediation operations. 


Well fires generally damage the wellhead to an extent where it is not prudent to cap the well on the existing 
wellhead.  When the damaged wellhead is removed, an emergency wellhead has to be installed.  An 
emergency wellhead installation is generally considered a low pressure application.  Therefore, the well is 
usually NOT SHUT-IN after the capping BOP is installed.  


For low pressure wellhead replacement, the well is normally diverted to minimize the wellhead pressure.   
After the well is successfully diverted, a snubbing unit is normally installed.   The blowout is diverted during 
the snubbing operations until the well is configured for the kill while minimizing the wellhead pressure. These 
post capping kill operations can be lengthy. 
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Combustion of the Blowout Effluent 
A major side effect of incomplete burning is smoke from the fire.  Weather conditions will need to be 
favorable to prevent the smoke from hindering work around the well.  Even gas fires will cause dense 
amounts of smoke, if the burn of the effluent is inefficient.  


Sustaining the fire can be problematic. There are numerous reasons that the fire may go out.  Water coning 
in the reservoir, partial bridging, solids production and other factors related to a change in the flow 
characteristics have put out well fires in the past innumerable times. For this reason, personnel working on 
the blowout should remain vigilant and be prepared to re-ignite the well at all times.  If there are personnel in 
the work area, a water curtain should be sprayed until all personnel evacuate the wellhead area. 


Table K.3 - Heat Flux Effects 


Heat Flux 
(BTU/ft2/hr) Effect 


444 Heat flux from the sun on a clear day in the tropics. 


2,030 Heat flux 4 inches away from a 100 W incandescent light bulb. 


3,172 Causes burns to human skin after 10 seconds. 


15,859 Causes burns to human skin after 1 second. 


31,718 Heat flux from a propane torch at the flame tip. 


317,181 Heat flux from an oxy-acetylene torch at the flame tip. 


 


Vertical fires have a heat flux that is equal in all directions around the flame. In other words, the heat flux 
values have a circular distribution.  In actual well fires, this does not usually occur until the debris, if any, is 
removed from around the well and the flow from the well is vertical.   


Multi-dimensional fires are not likely to have a circular heat flux distribution. The actual radiant heat 
distribution will depend on the debris around the well. As the debris is removed and the area around the 
wellhead is cleared, the heat flux will increase in some areas and decrease in others. Weather conditions will 
also affect the radiant heat.  Strong winds will skew the distribution profile to the downwind side. 


Air Quality Monitoring 
If required, the voluntary ignition plan should also outline procedures for acquiring and deploying additional 
monitoring and air quality equipment.  The Company and Wild Well safety representatives should liaison with 
the representative providing the air quality equipment to confirm the testing procedures and air quality 
results/reports.  After ignition, if there is H2S, much of the hydrogen sulfide should be converted to Sulfur 
Dioxide. While typically less dangerous than Hydrogen Sulfide, if Sulfur Dioxide levels exceed 10 ppm, all 
persons should be evacuated to a safe location.  Therefore, dual air monitors which measure both H2S and 
SO2 are recommended.  Infrared cameras can be utilized for gas leak detection.  24 hour air quality 
monitoring stations should be strategically positioned to monitor the air quality.  When applicable, personnel 
working around the well should be equipped with portable gas monitoring devices.   
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Closure Of Public Transport Corridors 
The fire site may have to be isolated from a major highways, railways or oceangoing traffic.  The closures 
may severely impact traveling public, railway or oceangoing operations. Proper Emergency Response Plans 
should identify the highways, railways and oceangoing operations which may be affected.  The Emergency 
Response Plan must identify procedures for communicating with the regional and local transportation 
authorities, regulatory agencies, and appropriate transport companies to effectively isolate the area. 


Options to Minimize Collateral Damage 
 Installation of blast shields 


 Installation of thermal protection (reflective metal) 


 Installation of deluge systems 


 Develop a drainage strategy to channel oil away from the vicinity of the source flow, heavily trafficked 
waterways, sensitive wildlife areas, and areas that are difficult to reach 


 Minimize the time required to reach a decision to ignite, thereby minimizing the accumulation of 
gas/oil around the well. 


Radiant Heat Effect on Personnel 
Radiant heat is calculated as heat flux.  Oil and gas wells fires can generate a tremendous amount of 
radiant heat.  Personnel working at the site will need to endure and control the amount of heat to which they 
are subjected. 


There is usually great interest in knowing "how hot will the fire be?" However, it is not possible to calculate 
the temperature that personnel will be subjected to during the job.  Radiant heat is calculated as heat flux 
which is and defined as an amount of energy that flows through a given area in a given time period.  Typical 
values for heat flux are given in the following table. 


IGNITION METHODS 
Once the ignition criteria have been set and well conditions have been met, the actual ignition of the flow will 
be performed.  API RP 68 recommends that the final decision to ignite the flow be made by personnel at the 
site.  The API further states the person responsible for igniting the well is designated in a well ignition plan 
and the office based supervisory personnel are notified, if time permits, and the notification time required will 
not pose a danger to personnel at or near the site. 


Maintaining Ignition 
One often overlooked aspect of well ignition is maintaining ignition. The blowout well may flow at very high 
rates which could cone or bring in enough water that burning becomes inefficient.  The flow may be 
dispersed due to impact with the wellhead or nearby structures increasing ignition difficulties. Hydrocarbon 
uncontrolled flow might not be high enough to maintain constant ignition.   


The method that has worked best under such circumstances is a device that mixes propane and diesel fuel.  
This simple device can be assembled from locally available equipment and only requires a large propane 
source, a diesel tank, a small triplex pump to inject the diesel, and some piping that can be ‘pushed’ up into 
the blowout flow.   Any plans directed at blowout ignition should also include consideration of maintaining the 
ignition. 
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Proper Equipment for Well Ignition Team 
Flare Launchers:   


The device typically used to light the flow is a flare gun.   There are numerous different types of flare guns 
and flares available. Each has its own characteristics regarding range, flare material, and duration of the flare 
burn.  Most of the commercially available flare guns have a limited range therefore may not be adequate to 
use for igniting the flow.  Wild Well recommends using flare rifles or the FireFly™ ignition system, since 
both systems have a greater range for safely igniting a blowout. 


The 37mm flare launchers are the largest which most unlicensed civilians may obtain.  (Military versions 
include 40mm grenade launchers). 


The 37mm launchers can propel incendiary flares up to 120m (~400 ft.) and there are 37mm parachute flares 
which can be launched up to 300m (~1,000 ft.) high. Provisions, preparations, permits, training and drills 
should be obtained / addressed before using any well ignition method. 


 
Figure K.3 – 0.37 mm Flare Launcher 
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Firefly™ Well Ignition System 
The FireFly™ well ignition systems are designed in a trailer 
mounted version for high mobility, a skid version which can be 
moved by fork lift or crane or loaded into a single 40ft. container, or 
a vertical skid design which can be transported by helicopter, if 
required. 


The system(s) will require strategic placement to ensure that when 
required the unit will not be damaged by well blowout effects such 
as: 


 Pressurized well emissions (condensate, gas, water or 
solids) which could propel wellbore material 


 Propelled solids or debris resulting in damage to the unit  


 The impingement of rig debris or projectile type material 
such as ejected well tubulars, falling objects, swinging 
objects, etc. 


The above may result in the unit not being able to project the flame 
stream in a predetermined height, direction or distance or by 
yielding the system(s) inoperable. 


The placement of the system(s) will need to be carried out by 
qualified technicians. 


Periodical inspection will be required to ensure the unit remains in 
full operational readiness, should the need arise to ignite the well. 


 


FireFly™ General Specifications: 


 Unit placement to wellhead ~ 80 to 100ft. 


 Dispatch height of flame 120 to 150ft. 


 Dispatch flame horizontally 300ft. 


 Flammable gel compound dispatched at 300psi 


 Flame dispatched for 5 seconds, every two minutes 


 Flammable gel residual burn time 2½ to 4 minutes 


  Figure K.4 – Firefly™ Ignition System 
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Aerial Drone Ignition 
With advances in aerial drone technology, there is the possibility of voluntarily igniting the well with a flare 
mounted to the drone), flare released by the drone (payload release), or hanging a flare and suspending it 
above the plume for ignition.  However, aerial drone ignition is not a proven method as of yet but can be 
thoughtfully considered if voluntary ignition is difficult to achieve from a distance. 


 


  
Figure K.5 - Aerial Drone Ignition Methods 
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The following equipment should be available and on-site for use by the WIT: 


General Ignition and Support Equipment Checklist 
 Two (2) - Flare rifles with two dozen flares (one flare rifle for ignition & one flare rifle as spare) 


o Flair guns can be used in lieu of rifles, but have limited range and should be tested first before 
using in the field 


 Two (2) – 250’ fire resistant safety ropes 


 One (1) – Portable Combustible-Gas Detector 


 One (1) – Portable gas meter and/or personnel monitors 


 Four (4) – Wind socks (additional wind socks may be outlined in the Site Safety Plan) 


Plus the following: 


For Oxygen Deficient Environments 


 Three (3) – SCBAs for WIT members (minimum of 3) in oxygen deficient environments 


 Three (3) – 10 minute escape breathing apparatus 


 One (1) – Breathing air cascade system with a minimum of 6 outlets. 


IGNITION PROCEDURE 
The OSC or alternate will ensure that nonessential personnel are evacuated to a safe location upwind of the 
well. The person-in-charge and the WIT must be properly trained.  Prior to igniting the well, there are 
preliminary actions that need to be performed.  The ignition procedure in the voluntary ignition plan is to be 
used as a guide to help develop a specific, on-site ignition procedure because of changing working 
conditions, change in ignition method used, different work scenarios, etc.   


Preliminary Actions Prior to Ignition 
 Immediately implement a strict buddy system, in which no one is to ever do any task alone. Every 


task must be done in pairs. 


 When a blowout is detected or has occurred, all ignition sources shall be isolated, if possible. 


 Remove equipment that may be damaged by ignition or by radiant heat. 


 Position deluge system / small firefighting spread to spray water curtain as needed.  This will be 
more resourceful when personnel/equipment are working around the well for well head removal 
operations, and well capping operations. 


 Have hand held radiant head shields fabricated and ready for use. 


 If possible, have oil spill booms positioned where they can be removed and replaced with minimal 
exposure to radiant heat. 


 The company representative on location will notify the off-site management or his immediate 
supervisor of the decision to ignite the well.  The off-site management will decide whether or not to 
activate further emergency response measures. 
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 Evacuate the area, as appropriate due to concentration of toxic or flammable materials as well as 
when the well control procedures are not progressing as expected.  


 With assistance from the state police or government agencies, isolate and deny entry into the area 
including all adjacent communities, roadways, waterways, etc. 


 Coordinate with the state police to set up a minimum 5 x 5 mile no- fly zone to the federal aviation 
administration (FAA). 


 Communicate to the off-site management what outside resources are needed or may need in the 
immediate future (gas monitors, gas monitoring teams, increased breathing apparatus re-fill capacity, 
mobile radios, walkie-talkie, etc.). The off-site management will contact the outside resources 
needed to assist the well site. 


 Establish an On-Site Command Post (OSCP), typically at the primary muster station, equipped with 
the following: 


o Telephone and radio 


o Flare gun and one box of flare gun shells 


o Fluorescent orange vest to identify the company representative on location 


o Walkie-talkies to communicate with the Safe Briefing Area and work parties in the work area 


o OSCP is continuously manned by either a company representative on location, or a 
competent person designated by the OSC. 


 Man the primary Safe Briefing Area, equipped as specified. 


 Establish and mark off a "hot" zone, “warm zone”, and “cold zone” as per the Site Safety Plan (SSP). 


 Maintain at least one two-man team to continuously check that the "hot" zone is adequately 
identified. (Winds can vary and change conditions rapidly.) 


 Evacuations zones are always located upwind and determined to be a minimum of 1 mile or 0% LEL 
whichever is greater. 
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WELL IGNITION FIELD CHECK SHEET 
Site:  Date:  


Company Man:    


STEP ACTIVITIES 
Completed by: 


(Name / Time) 


Announce 
Intention for 
Voluntary Ignition 


 Alert all personnel that the well will be 
ignited. 


 Advise local authorities and others per 
BCP.  


___________________ 


___________ 


Evacuate All 
Personnel 


 Evacuate any injured or disabled 
personnel. 


 Evacuate all non-essential personnel. 


 Begin evacuation of nearby residences / 
others.  Evacuations zones are located 
upwind and determined to be a minimum 
radius of two (2) kilometers (1.2 mile/1.08 
nmi) or 0% LEL, whichever is greater.  


___________________ 


___________ 


Secure / Prepare 
Location 


 As possible and if safety of personnel can be 
assured, secure and prepare site to facilitate 
control of the well. 


o Remove any radioactive logging 
equipment, specialty and /or other 
hazardous materials from the site, if 
possible. 


o Prepare / enhance dikes, berms or 
channels that might be used to direct 
liquid or material flows. 


o Anticipate drainage of firefighting 
consumables. 


o Remove materials that might result in 
secondary explosions. 


o Anticipate and prepare for a controlled 
destruction of rig and equipment that will 
facilitate future well control. (i.e.: provide 
fire protection/cooling on 2 (two) derrick 
columns and substructure legs to ensure 
if structural failure occurs, the rig will fall 
in a direction away from future wellbore 
access right-a-ways, structures, etc.) 


___________________ 


___________ 
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Isolate Leakage  Isolate the leakage to one source of 
discharge, if possible.  Consider the preferred 
direction of discharge if multiple options exist. 


___________________ 


___________ 


Confirm 
Acceptable 
Environmental 
Conditions are OK 


 Confirm that acceptable environmental 
conditions are to perform a safe ignition. 


o Low to moderate wind speed. 


o Other factors as appropriate.  


___________________ 


___________ 


Determine 
Preferred Source 
of Ignition 


 Determine the preferred source of ignition: 


o Flare Launcher or Flare Gun 


o FireFly™ Remote / Auto System 


o Other ignition methods, as available. 


 Ensure the range of the equipment is 
sufficient using the safest direction of 
approach. 


 Deploy a strategy to ensure ignition will be 
sustained, if flammability of stream is not 
consistent. 


___________________ 


___________ 


Evacuate 
Exclusion Zone 


 Evacuate everyone from the impacted area 
except for the person(s) igniting the well. 


 Plan for the maximum overpressure that could 
be experienced due to a gas cloud explosion.  


 Are all persons safe and accounted for? 


___________________ 


___________ 


Ignite Well  Back-up personnel properly positioned for 
emergency egress 


 Approach the well from an upwind direction. 


 Ensure that only one person, appropriately 
qualified, operates the ignition equipment.   


o Name:___________________________ 


 Ignite the well using the selected ignition 
method. 


o Time: _________      Other Comments:   


 


 


 Evacuate immediately to safe range. Inform 
On-Site Person-in-Charge of successful 
evacuation. 


___________________ 


___________ 
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Allow Well to 
Stabilize 


 Allow the well fire to stabilize. 


 Prepare for the potential of any secondary 
explosions. 


 Ensure ignition is sustained. 


 Anticipate Monitor and Mitigate, as possible, 
post ignition effects. 


 Consult Well Control Specialist for ongoing 
direction. 


___________________ 


___________ 


Monitor 
Environmental 
Impacts 


 Monitor environmental impacts, as 
appropriate: 


o H2S or SO2 


o Air 


o Pollution / Water 


o Others 


 Take appropriate action such as: 


o Modification of Exclusion Zone shape or 
size in reaction to sensors and hazard 
levels to ensure the safety of all persons.  


___________________ 


___________ 


Continue Blowout 
Contingency Plan 


Continue to operate in accordance with the Blowout Contingency Plan  


ONSHORE IGNITION PROCEDURES 
The Person-in-Charge of the site or chosen alternate will ensure that wellsite personnel are evacuated to a 
safe location upwind of the well. The Person-in-Charge and the Well Ignition Team must be properly trained 
for ignition protocol and operations.  


Onshore Ignition Equipment 
 Two (2) - Flare launchers with two dozen (24) flares (one flare launcher for ignition & one flare 


launcher as spare) 


o Flare guns can be used in lieu of launchers, but have limited range and should be tested first 
before using in the field 


 One (1) Predetermined Firefly ignition system(s) strategically placed for redundancy / contingency, if 
possible 


 Two (2) – 80m (~260 ft) fire resistant retrieval ropes 


 One (1) - Portable Combustible-Gas Detector 


 One (1) - Portable Gas Meter and/or Personnel Monitors 
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 One (1) – Heavy-Duty Off-Road Flare Vehicle outfitted with Class 1, Division 1 “intrinsically safe” 
communication equipment (two-way radio, etc.) 


 One (1) – Heavy-Duty Off-Road Back-up Vehicle outfitted with Class 1, Division 1 “intrinsically safe” 
communication equipment (two-way radio, etc.) and appropriate first aid kit.  


 Three (3) –30 minute Self Contained Breathing Apparatus (SCBA's) for Ignition Team members 
(minimum of 3 SCBA’s or at least one per person, whichever is greater for each vehicle) 


Onshore Ignition Procedures 
Ensure that the well-site personnel are evacuated to a safe location upwind of the well at a minimum radius 
of two (2) kilometers (1.2 mile/1.08 nmi) or 0% LEL, whichever is greater.  Once evacuated personnel are 
fully accounted, precede with the following ignition procedures: 


1. The Person-in-Charge and a Designated Assistant will be backed-up by one or two designated 
wellsite personnel.  These individuals will comprise the Ignition Team 


2. The Back-up Team member(s) will be positioned nearby with the Back-up vehicle.  Back-up Team 
members are to maintain radio contact with the Ignition Team throughout ignition operations.  Back-
up position should be selected at a safe distance from the gas/oil release and will be upwind.  The 
Back-up Vehicle will be readied for emergency extraction of Person-in-Charge and Designated 
Assistant. 


3. The Designated Assistant of the Ignition Team will carry an explosimeter (or LEL meter) and will 
continuously monitor the area for explosive gases.  The Designated Assistant will communicate 
findings throughout ignition process. 


4. The Person-in-Charge will carry the flare launcher (or gun). 
a) Note: flare shells are to be carried in a separate container and NOT in the Person-in-Charge’s 


pocket! 


5. Only necessary personnel required for ignition should be within the area of operations.   Once in safe 
range, the Flare Vehicle should be facing the upwind direction to be ready to depart the area 
immediately after ignition occurs.  Escape from the area must be immediate due to possibilities of 
secondary explosions and flying or falling debris. 


6. Prior to ignition, personnel within the Flare Vehicle are to verify by radio that all potentially affected 
personnel are clear. 


7. The Ignition Team will determine the hazardous area (10% of LEL) and establish safe perimeters.  
Once this is determined, the Ignition Team will move to the upwind area of the leak perimeter and 
fire a flare into the area.  
a) If the leak is not ignited on the first attempt, move in 6 to 9m (~20 to 30 ft.) along a line parallel to 


the wind direction and fire again.  


b) If ignition becomes troublesome, attempt to fire a flare at 40° to 90° to each side of the previous 
ignition attempt point.  


c) If adequate equipment is not available or ignition is not possible, the toxic leak perimeter must be 
established and continued until the emergency is secured. 


8. Upon ignition, Flare Vehicle will immediately evacuate area.  Personnel within Flare Vehicle should 
shield themselves from radiant heat. 


9. Establish S02 monitoring immediately following ignition.  
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REFERENCES 
1. API RP 68:  Recommended Practice for Oil and Gas Well Servicing and Workover Operations 


Involving Hydrogen Sulfide 


2. Energy Resources Conservation Board (ERCB) Directive 071:  Emergency Preparedness and 
Response Requirements for the Petroleum Industry 
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Appendix L – Environmental 
Considerations 
The emergency actions and notification sequence may vary depending on the size of the spill and safety 
issues present. Responding to spills requires knowledge about the attributes and effects of the oil in the 
specific environment in which the spill has occurred.  The appropriate response strategies and techniques to 
respond to the spill are determined by the situational factors of the spill.  These factors include: magnitude of 
the spill, type of oil, terrain type, topography, climate, and surface or ground water impact.   


As part of the initial response, the magnitude of the spill and corresponding response will need to be 
determined.  The levels described below apply only to the emergency phases of containment and initial 
recovery of a spill. 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
  


Level I (Minor) 
Small, operational spills dealt 
with by on-scene personnel 
and equipment, and do not 


have any effect outside of the 
site boundaries. 


Level II (Medium) 
A large spill that would require 


mobilization of the Incident 
Management Team (IMT) and/or 
dedicated response resources 


identified in the Oil Spill 
Response Plan (OSRP). 


Level III (Major) 
A major spill with potential to 


require mobilization of all 
resources listed above for Level II, 


plus additional national or 
international resources not 


specified in the OSRP. 
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The initial actions taken at the onset of a spill are performed by the OSC (on-scene commander), the person 
in charge of the scene at the time of the spill.  The immediate responsibility of the OSC is to protect the 
safety of people in the affected area.   The following tables outline the immediate response actions upon the 
discovery of a spill.   
Table L.1 – Emergency Action Checklist 


Initial Spill Response Action What to Report to Your Supervisor 


Protect people: Safety is first priority. 


Shut off ignition sources.(if able to safely) 


Restrict access. 


Evaluation as necessary and initiate rescue 
and response actions.  


Notify the Person in Charge or your 
supervisor. 


Stop or contain the spill at the source, if it is 
safe to do so. 


Assess possible hazards: 


Fire and explosion potential of vapors at or 
near the source. 


Potential toxic effects of the discharge. 


Damage to facility affecting safety. 


For a blowout, implement well control and 
evacuation procedures and activate Level III 
Incident Command System. 


Was anyone hurt? 


Where is the spill? 


What time did it happen? 


What was spilled? 


How much was spilled? 


What is the rate of release? 


What is the source? 


What are the weather conditions? 


What actions have you taken? 


What equipment do you need? 


Are there any immediate environmental 
impacts? 


Are there any imminent environmental 
impacts?  


Who did you notify? 


 
Table L.2 – Initial Response 


Step Goal Response 


1 Safety Assess scene for safety prior to initiating any action. Do not enter area 
unless it is safe. 


2 
Stop Ignition 
Sources & Product 
Flow 


If safe, turn off sources of ignition. Turn off pumps and machinery; shut 
off all drains and valves. Ignition shut-off is located in the cab of each 
truck. 


3 
Notify 
Supervisor/Tool 
Pusher 


Supervisor/Tool Pusher (or Lease Operator) will assess situation, 
make necessary agency notifications, and arrange for spill cleanup. 


4 Isolate Area Isolate area if possible, or if needed to prevent entry for safety 
reasons. 


5 
Control, 
Containment, and 
Clean-Up 


Initiate standard spill response procedures (absorbents, shovels, 
berms, booms, etc.) 


6 Spill Record Record location, quantity, type of oil, and action taken. 
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Table L.3 – Containment Procedures 
Step Goal Response 


1 Prevent Spread 


 Barricade the spill area from public and vehicle use 


 Berm area with soils or snow at the leading edge of the flow 


 Construct intercept trenches or ditches across migration path 


 Use booms or other absorbent material to intercept flow 


 If rainfall is a major concern, divert runoff from the 
containment area 


2 Cleanup 


 Use oil absorbent material to clean up the spilled oil 


 Pump pooled oil into temporary storage containers 


 Bring in specialized equipment as needed (vacuum trucks, 
etc.) 


 Remove contaminated soil from the site for proper disposal 


 Establish a Hazardous Waste site for temporary storage of all 
contaminated media 


3 Control 
Contamination 


 Place discharge debris in properly labeled waste containers 


 Remove contaminated soils and place in containers for proper 
disposal 


 Sample site for contamination prior to backfilling excavation 


4 Notification  Complete required notifications 


General Environmental Considerations 
 Setting (topography, climate, soil type, nearby waterways or wetlands) 
 Environmental issues near site (wildlife, fish, vegetation) 
 Affected Populations or infrastructure 
 Seasonal issues (winter, summer, rainy, flooding, etc) 
 Historical/Archeological restrictions 


Response Considerations 
 Discharge routes of oil/water 
 Aerial plume and possible impact extent 
 Access for personnel and equipment 
 Limitations of dirt work for spill containment 
 Availability of containment equipment (booms, earth moving equipment, pumps, vacuum trucks, 


absorbent material, containers, PPE) 
 Resources for storage, transfer, and processing of recovered hydrocarbons 
 Waste Management (storage and disposal) for response materials. 
 Wildlife response for any wildlife in the affected area.    
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ENVIRONMENTAL ASSESSMENT 
Event Date:        Arrival Time:        Plan Date:        


 Blowing Out      On Fire   Investigation      Response Initial Plan Date:               


Plan Update:       


 


INCIDENT ACTION PLAN 


Incident Name: 


      


Responsible Party: 


      


Incident Location: 


      


SITE MAP & DESCRIPTION 


Insert Site Map Showing Source-Pathway-Receptor (include wind direction, nearest crossroads, north 
area and scale) 


      


Site Description 


      


Adjacent Property 


Area Population Density:    Urban      Suburban     Rural   Describe:        


Adjacent Property Description: 


North:    Residential     Commercial     Industrial    Agricultural/Forest   Describe:        


South:   Residential     Commercial     Industrial    Agricultural/Forest   Describe:        


East:     Residential     Commercial     Industrial    Agricultural/Forest   Describe:        


West:    Residential     Commercial     Industrial    Agricultural/Forest   Describe:        


Prevailing Wind: Direction:       Speed:       


Surface Water(s): Describe:        Distance:        Direction:        Slope:       


HUMAN RECEPTORS 


Receptors Within 1500 ft Within 0.5 miles within 1 mile within 1.5 miles 


Residences?                         


Schools?                         


Daycare centers?                         


Nursing homes?                         


Churches?                         


Community 
centers? 
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Hospitals?                         


Parks/sports 
venues? 


                        


Other?                         


Comments: 


ENVIRONMENTAL/CULTURAL RECEPTORS 


Receptors Within 1500 ft Within 0.5 
miles 


within 1 mile within 1.5 miles 


Flora/fauna?                         


Endangered 
species? 


                        


Parks/wildlife 
refuges? 


                        


Wetlands?                         


Coastal 
resources? 


                        


Water bodies?                         


Wellhead 
protection areas? 


                        


Historical 
properties? 


                        


Archaeological 
resources? 


                        


Tribal lands?                         


Other?                         


Comments: 


HAZARDOUS CHEMICALS/PETROLEUM INVENTORY 


Brand Name Hazardous Components Container 
Type/Size 


Quantity RQ SDS? 
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ENVIRONMENTAL AGENCY JURISDICTIONS 


Agency Federal/State/ 
Local 


Contact Title Phone No. Authority 


                                    


                                    


                                    


                                    


                                    


Summary of Key Regulatory Requirements  


      


      


      


ENVIRONMENTAL/CULTURAL RESOURCES AT RISK 


 


Incident Name: 


 


Date Prepared:       Operational Period: 
      


Date:        Time:       


Time Prepared:  


       


From:                    


To:                    


ENVIRONMENTAL/CULTURAL RESOURCE SUMMARY 


Source Pathway Receptor Consequences Mitigation 
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PRIORITIES FOR MITIGATING ENVIRONMENTAL/CULTURAL IMPACTS 


Impact/Location Priority Mitigation Action(s) 


                  


                  


                  


                  


                  


RESOURCE REQUIREMENTS 


Description Quantity Source Date Ordered Date Used/Installed 
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WASTE MANAGEMENT PLAN 


Waste Stream Quantity Disposition Date Profiled Date Shipped 


                              


                              


                              


                              


                              


                              


                              


                              


RESTORATION PLAN 


Objective Restoration 
Method 


Approval By Approval Date Implementation 
Date 


                              


                              


                              


                              


                              


                              


                              


                              


ENVIRONMENTAL PLAN CLOSE-OUT 


Description of Final Actions  


      


Approved By: 


      


Representing: 


      


Date: 


      


Approved By: 


      


Representing: 


      


Date: 


      


Approved By: 


      


Representing: 


      


Date: 
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SITE MAP 
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