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Introduction

• All Dutch geothermal systems contain bacteria

• Presence of bacteria can have a major impact

• Surface installation & Well integrity issues
• Micriobiological induced corrosion (MIC)

• Injectivity decline
• Biofouling
• Scaling through SRP’s

• Reservoir souring
• Sulphate reducing Prokarioten
• Forms Sulphides and H2S

Ref: Bioclear projectcode 20177513/1987
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Introduction

So how many microbes are 
in Geothermal Systems?

Ref: Bioclear
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Introduction

Up to
1010/gram

Ref: Bioclear
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Methods to Identify

time →

1. Injectivity decline
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time →

Field example 2Field example 1
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Methods to Identify
2. Solids

Difference between surface solids and subsurface solids

Solids found in wellSolids found in filter
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Methods to Identify
3. Visual inspection
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Field example 1

Ref: Bioclear
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Field example 1

1% Biofouling

78% SRP

~ 20 % MIC

Ref: Bioclear
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➢ Injectivity decline

➢ Reservoir souring, Scaling

➢ Well integrity issues
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Field example 2

Ref: SGS 
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Field example 2

21% Biofouling

31% SRP

12% MIC

Ref: SGS 
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Sediment bottom filter

Field example 3

Swab filter housing top Swab filter housing bottom

Water sample Sediment top filter
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• High diversity in main species

• No direct relation between different reservoirs

• Huge difference in species within one geothermal system

Field learnings

Sample location Level of contamination

Flowing water

Stagnant water

Sediment top filter

Sediment bottom filter

Swab top filter

Swab bottom filter

Industry standard interpretation guide
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Sources of contamination:
• Human interaction

• Introducing contaminated tools into the well
• Reinjection of produced water

• Reservoir itself

Catalysts:
• Temperature
• Chemicals:

• Corrosion inhibitors
• Oxygen scavengers
• and even biocides….
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Treatment options

1) Identification of microbes present

2) Treatment plan
• Kill tests
• Sampling interval & location
• Growth rate

3)    Biocidal treatment 
• Type of biocide
• As far upstream as possible

35%    
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Early signs

Changes in system response
• Injectivity
• Filter change-out rate
• NORM
• Water analysis

Key factors:
- Iron corrosion product
- Presence of 

- Ironoxide 
- Sulfide 
- Silicon dioxide/Calcium oxide 
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Advise

Optimise data and sampling analysis protocol including:

• Water analysis should include
• Sulphate/sulphide
• Iron
• Volatile Fatty Acids (VFA’s) 
• Total Supspended Solids (TSS)
• Silt density index (SDI)

• ATP testing on water and bottom filters

• Trending analysis on injection data

• Gas sample analysis
• Hydrogen (H2)
• Hydrogen Sulphide (H2S)
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Conclusion

• Prevention is better than treatment

• 2/3 systems are under control

• Available treatment options good when the following is in place:

• Representative microbiological analysis

• Treatment protocol 

• Frequent production analysis 
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