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Backfilling and sealing – general thoughts

▪ Aim should be to mimic the surrounding formation
▪ Three different elements should/could be included:

1. Sealing elements (e.g. bentonite plugs)

2. Backfill material

3. Abutments

▪ Direct connection between sealing element and formation
▪ Sealing elements should to be placed in intact formation sections
▪ Permeability of the used sealing materials should be reasonable close to 
permeability the surrounding formation
▪ Sealing material characteristics similar to the formation characteristics
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Borehole preparation prior to sealing

1. Determining borehole condition
• Cement bond log

• Gamma ray/gamma ray-neutron logs

• Caliper logs

2. Casing and cement removal (at least in some
sections)

• Cutting and pulling

• Milling

3. Borehole cleaning

Multi-finger caliper logging tool (Spartek Systems, 2024)

Casing cutting tools: (a) mechanical pipe cutter (Baker Hughes, 2024) 

and (b) hydraulic casing cutter (Pioneer - Oil Tools Limited. 2017)
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Potential sealing materials

▪ Material can/should be grouped 
based on their rheological properties

• Flowable materials (e.g. any type 
of cement)

• Bulk materials (e.g. crushed 
rocks, small bentonite pellets)

• Physical plugs
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Corrosion of sealing materials

▪ Different materials have 

different corrosion rates and 

behaviour

▪ The corrosion has a great 

influence on the long-term 

stability of the sealing element

▪ Computal models help to 

simulate the flow

▪ Different permeabilities come 

into to play here once again →

path of least resistance
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Emplacement of flowable materials

Balance/balanced-plug 
method 

Two-plug method Dump bailing 

 

 
 

Khalifeh & Saasen (2020) Khalifeh & Saasen (2020) Mohammed Saaed Salih (2024) 
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Emplacement of bulk materials/phyiscal plugs

▪ Bulk materials:
• Coiled tubing pumping

• Gravity placement

• High velocity and high pressure pumping

• Dump bailing

▪ Physical plugs:
• Wirelines
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Sealing element length

Potential aspects extending 

the sealing element:

▪ Fractures/fissures in the 

host formation

▪ Uncertainties regarding 

the hydrogeological 

environment

▪ Corrosion of the sealing 

material
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