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7.0 FIGURES 

    
Figure 1: Machined End Connections On Casing 
 

    
Figure 2: Measuring Resin Components And Wiper Plug Insert 
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Figure 3: Casing Preparation And placing Wiper Plug Inserts 
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Figure 4: Placing Resin Into Casing And The Casing Stub With Aluminum Centralizer 
 

     
Figure 5: Pouring Resin Into Container With Water 
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Figure 6: Quizix Machine 
 
 

 
Figure 7: Resin Curing In Various Fluids In A Paraffin Lined Container And An Empty Container 
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Figure 8: Resin Gel Characteristics While Curing 
 
 

  
Figure 9: Resin Samples With And Without Voids 

 



 

 
TESTING ALTERNATIVE PRODUCTS PHASE 1 Page 31 
July 12, 2022 

 
Figure 10: Resin Cured In Water With Voids And Some Top Foam 
…. 
 

  
Figure 11: Resin Curing / Extruding from Casing Stub and Casing Stub With Centralizer 
 



 

 
TESTING ALTERNATIVE PRODUCTS PHASE 1 Page 32 
July 12, 2022 

   
Figure 12: Cured Resin In Casing Stubs in Preparation For Shear Adhesion Testing 
 

     
Figure 13: Casing Stubs With Resin Prepared  For Shear-Adhesion Testing 
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Figure 14: Intron Satec 600 DX Load Frame With a Casing Stub in Position 
 

   
Figure 15: Resin With Centralizer Pushed Out Of Short Casing Stub 
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Figure 16: Resin With No Centralizer Pushed Out Of Casing Stub 
 

 
Figure 17: Endurance Testing Machine 
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Figure 18: Resin, Class G Cement & J55 Steel Samples Before Endurance Testing 
 

 
Figure 19: Resin, Class G Cement & J55 Steel Samples At 90 Days Of Endurance Testing 
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Figure 20: Resin, Class G Cement & J55 Steel Samples After 194 Days Of Endurance Testing 
 
 

 
Figure 21: Endurance Test Results As Percent Mass Change After 194 Days 
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9.0 APPENDIX A -  TOXICOLOGY SUMMARY 

 

 
  

 

Product Potential 
Receiving 
Media 

Pathway of 
Exposure 

Affected 
Receptors 

Toxicity Response Risk Mitigation Measures 

Challenger CC 
Resin – 
Component B 

Air Air 
inhalation 

Humans, 
Wildlife 

High Irritation / Genotoxicity 
(Cancer) / Fatality 

Respiratory protection and wildlife exclusion 
where in use. Store in well ventilated areas. 

Soil 
 

Direct 
Contact 

Humans, 
Wildlife 

Medium Irritation / Genotoxicity 
(Cancer) / Reproductive 
toxicity, Fatality –Specifically 
high risk to eyes 

Gloves, protective eyewear and clothing on 
site and wildlife exclusion. Clean up spills 
immediately.  

Ingestion  Humans, 
Wildlife 

High Illness / Fatality Sufficient administrative (labelling) and 
engineering controls (storage) 

Groundwater Migration 
to Surface 
Water 

Aquatic Life High Lethality (rainbow trout, 
guppy, daphnia magna) 

Ensure casing integrity and absence of 
adjacent surface water systems with 
connectivity with shallow groundwater 

Challenger 
Fusion R3 – 
Component A 

Air Air 
inhalation 

Humans, 
Wildlife 

Low Irritation  Respiratory protection and wildlife exclusion 
where in use. Store in well ventilated areas. 

Soil Direct 
Contact 

Humans, 
Wildlife 

Medium Irritation  Gloves and protective clothing on site and 
wildlife exclusion. Clean up spills 
immediately 

Ingestion  Humans, 
Wildlife 

Low Irritation Sufficient administrative (labelling) and 
engineering controls (storage) 

Groundwater Migration 
to Surface 
Water 

Aquatic Life Medium Lethality (Daphnia) Ensure casing integrity and absence of 
adjacent surface water systems with 
connectivity with shallow groundwater 
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10.0 APPENDIX B -  RISK ASSESSMENT – HEAT CHARTS 
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Liquid Bridge Plug 

Standard Operating and Safety Procedure 
 

11.0 APPENDIX C -  STANDARD OPERATING PROCEDURE 

Challenger Technical Services Ltd. – Standard Operating Procedure for Resin Applications 
For more Information call 780 724 4117 or 750 573 0888 or 587 225 5953. 
 
Oil and gas service companies have safety policies and standard operating procedures (SOPs) to conduct 
field work in a safe and efficient manner for their clients and to ensure that regulatory requirements are 
met. Enclosed are SOP recommendations for Challenger which are specific to the resin which was 
assessed and tested by InnoTech.  
 
General and Safety 
The SOP should contain emergency response and contact information and the location coordinates by 
unique well identifier (UWI) and by emergency responder coordinates.  
 
SDS information must be retained on all locations for all products and materials that are on location, in 
transport and in storage. 
 
All personnel must wear approved industry standard PPE (i.e., eye protection, coveralls, safety boots, 
gloves, approved respirator mask), when handling or mixing materials / products. 
 
Conduct onsite safety meetings and ensure personnel are following all local regulations and the Prime 
Contractors (typically the oil and gas company) policies for the specific work site. Review SDS material 
on site and ensure a sign off sheet for on-site personnel is used to confirm that the proper mixing and 
placement procedures are followed. 
 
Ensure that mitigation materials and equipment are on hand to safely contain and clean up a spill should 
a surface spill occur. Ensure that safe operational procedures are understood in the event of a spill. 
 
If the resin and associated material is used as a casing abandonment plug, prior to mixing the resin 
confirm that casing and bridge plug were successfully pressure tested and if possible, include the 
pressure test with the field reports. 
 
Ensure that the equipment required for field mixing operations is intrinsically safe for on-site use or that 
the mixing is conducted far enough away from any source of potential leaking natural gas or flammable 
materials to meet all regulations.  
 
Examine the containers with materials for the planned operation and confirm that the UWI and field 
program are correct for the planned operation. Prepackaged materials may be measured prior to 
transport for a specific field application. 
 
Mix the contents according to the Challenger mixing procedures and retain resin slurry samples as 
required to confirm setting time and for potential audit purposes. Place products in wellbore as per the 
intervention program. During product placement ensure that adequate mitigation procedures are taken 
to optimize contact of the resin with the wellbore components and contact surfaces. This may include 
displacement of wellbore fluids away from the contact surfaces using designed mutual solvents or 
surfactants such as soapy water. Record details of actual operations. 
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Liquid Bridge Plug 

Standard Operating and Safety Procedure 
 
Follow clean up, transportation and disposal procedures in accordance with Challenger’s requirements, 
the Prime Contractor’s requirements, and all local regulations. 
 
Storage and Transportation 
Identify the product shop storage and transportation temperatures limitations for all products. Keep 
products sealed in drums, totes or pails during transport and storage. Ensure all containers are properly 
labeled with the contents. 
 
Identify materials that must be stored in a ventilated area and ensure ventilation is maintained. Identify 
if any materials cannot be stored or transported in direct sunlight and ensure the guideline is followed. 
 
Ensure correct Transport of Dangerous Goods placard are on all containers. When transporting to a job 
site ensure containers are secured in an appropriate compartment and follow guidelines for controlled 
temperature, ventilation, humidity, wetness, sunlight, and security. 
 
Mixing Procedure 

• Follow the Challenger mixing procedure for resin considering the following: 
• Use PPE as required when handling components. 
• Use a clean container that will hold the required volumes and allow room for mixing. 
• Weight out / measure volumes of components / ingredients in the order they will be 

mixed and placed in the mixing container. 
• mmix with the method and time recommended.  

 
Quality Control & Quality Assurance (QA/QC) 
It is a good practice to provide verification in the SOP that a QA/QC procedure was followed 
and the date(s) that the QA/QC evaluation was conducted. Some suggestions are listed below: 

• Upon delivery from the manufacturer each new batch of chemicals will be sample tested 
to confirm design criteria.  

• If multiple manufacturers are supplying the equivalent base chemicals or products, then 
each batch should be sample tested to confirm that the design criteria and specifications 
are met. 

• Chemical and product containers should readily identify the date that the chemical or 
product was manufactured. 

• Retain cured samples as required for regulations, audits, best practices, and customer 
requirements. 

 
Sign off Sheet Validating Data For Resin Components, Field Mixing and Job Procedures 
A field sheet signed by Challenger and the prime contractor or oil and gas company after a 
wellbore intervention is an important link for the regulator and all parties to track and retain 
records for auditing the deployment of the resin. The following items are recommended for 
inclusion into the field sign off document. 
 
Customer Name  _____________________________________________________________ 

Prime Contractor  ____________________________________________________________ 
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Liquid Bridge Plug 

Standard Operating and Safety Procedure 
Well Name  _________________________________________________________________ 

Location  ____________________________________________________________________ 

Location UWI  _______________________________________________________________ 

AFE  _____________________________________________________________________ 

Date of Service  ____________________________________________________________ 

Include the ‘lot numbers’ of the chemicals or something similar___________________ 

___________________________________________________________________________ 

Resin Components Used in Field 
Product Name Liquid or Powder Weight/Volume Mixed 

Component 1   

Component 2   

Component 3   

 

Identify any specific regulatory request/limitations: 
_____________________________________________________________________________________
___________________________________________________________________________ 

Field Notes 
_____________________________________________________________________________________
___________________________________________________________________________ 

Record weather conditions and any operational limits: 
_____________________________________________________________________________________
___________________________________________________________________________ 

Wellbore Diagram – Before Treatment (optional): 

 

 

Wellbore Diagram – After Treatment (optional): 
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Liquid Bridge Plug 

Standard Operating and Safety Procedure 
Field Sign Off Sheet for the Prime Contractor and Challenger  
Prime Contractor and Challenger to retain signed copies for audit purposes 

Name of Person Signing Prime Contractor / 
Challenger 

Contact Info Signatures 
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