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Drilling fluid types:
• Water Based

• Non-Aqueous

Properties:
• Density

• Viscosity

• Fluid Loss Control

• Shale Inhibition
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Water
77 %

Barite
15 %

Bentonite
7 %

Other
1 %

Fluid system 

becoming 

increasingly 

complex

Spud Mud

Inhibitive Polymer Muds

Dispersed Systems

High Temperature Polymer Muds

Non-Damaging Drill in Fluids

Water-based Fluid Components 

(by weight%)
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Classification of Non-Aqueous Fluids

Non-Aqueous Category Components Aromatic Content

Group I

High Aromatic Content

Crude oil, diesel oil and 

conventional mineral oils
5 - 35%

Group II

Medium Aromatic Content
Low toxicity mineral oil 0.5 - 5%

Group III

Low/ Negligible Aromatic Content

Ester, Linear Alpha Olefin, Internal 

Olefin and highly processed 

mineral oils

< 0.5% and PAH < 0.001%
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Non-Aqueous Fluid Components 

(by weight%)

Non-Aqueous Fluid Additives
• Base fluid

• Brine

• Emulsifiers

• Viscosifiers

• Weighting agents

• Lime

• Calcium chloride

• Speciality products

Contaminants
• Hydrocarbons

• Non-hydrocarbon gases

• LSA scale

Non-
Aqueous 

Fluid
46 %

Barite
33 %

Brine
18 %

Emulsifiers
2 %

Gellants/ 
Others

1 %
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Contact dermatitis after repeated 

dermal exposure to mineral oil 

Hazard
- for drilling fluid 

composition and 

the physical form 

of components

Worker/ Individual
- variable susceptibilityExposure

- use conditions, 

use of personal 

protection

Risk  Effects
- dependent mainly on 

hazard and exposure 

conditions and to a lesser 

extent on the individual 

susceptibility

Health Hazard, 

Exposure and Risk
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Exposure:

• Identify routes and type of 
exposure

• Quantify

• Minimise
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Fluids Circulating System

Fluid 

Pumps

Drilling Fluid Process 

and Storage Tanks

Drilling rig location

over well and well 

head equipment 

Well Head Well showing 

formations

and cemented 

casing strings
Shakers

Centrifuges

Solids 

Control 

Equipment

Drilling fluid flow 

direction through the 

well and primary rig 

equipment
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Examples of exposure:
Sampling in shaker house

• Routine operation, high frequency (guide 

>15 minutes per hour)

• Exposure – inhalation of mist

• Skin contact with fluid

• Influencing factors 

o Flowline temperature

o Fluid characteristics 

o Fluid composition
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Examples of exposure:
Changing shaker screens

• Intermittent but routine operation (guide 

5 minutes per hour)

• Exposure – inhalation

• Skin contact with fluid contaminated 

surfaces

• Influencing factors 

o Shaker design 

o Ergonomics
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Examples of exposure:
Manual pit cleaning

• Continuous during cleaning operations

• Exposure – splashes, contact with contaminated 

surfaces, inhalation of vapour/mist

• Influencing factors 

o Temperature

o Ergonomics and available space

o Confined spaces

o Cleaning equipment design and operating 

methods

o Lighting
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Examples of exposure:
Drill floor operations – pipe handling and cleaning

• Continuous during tripping operations

• Exposure – skin contact with contaminated 

surfaces, splashes, inhalation and skin contact 

from vapour/ mist

• Influencing factors 

o Degree of automation of drill floor activities

o Fluid temperature

o Ergonomics
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Air

• Dust, aerosol or vapour

• Passive or active sampling

• Adsorption, filters, direct reading 

meters, colorimetric tubes

Exposure Monitoring

Skin

• Passive monitoring

• Visual examination 

• Skin moisture level measurement
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Control Measures

• Elimination 

• Substitution 

• Engineering controls

• Administrative controls

• Personal Protective Equipment

Identify hazards and effects

Establish screening criteria

Evaluate hazards and effects

Document hazards and effects and 

regulatory requirements

Set detailed objectives and 

performance criteria

Identify and evaluate risk reduction 

measures

Implement selected risk

reduction measures

Identify 

regulatory 

requirements
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Engineering Controls

Open pits

Enclosed pits

Inadequate 

ventilation
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Administrative Controls

• Training and awareness

• Safe handling guidance

• SDS/ labels

• Correct selection/ use of 

PPE

• Reporting and diagnosis 

of skin irritation

Use of barrier 

creams, 

appropriate 

cleansers and 

reconditioning 

creams

Administrative Controls

Laundry practices
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Administrative ControlsUK HSE Offshore COSHH Essentials

http://www.hse.gov.uk/coshh/industry/offshore.htm
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• Use less hazardous chemicals where possible

• Design engineering controls to minimise exposure

• Use control measures proportional to the health risk

• Identify potential routes of exposure

• Monitor exposure in the work environment

• Inform and train personnel of the hazards and risks

• Apply relevant health surveillance programs

• Review the effectiveness of control measures

Recommendations
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IOGP Report 396

Free to download from 

Thank you!

Questions?


