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Water flooding is a secondary method of recovering oil where water is injected into the reservoir to displace the residual oil.

Oil Recovery techniques are divided into 3:

1. Primary recovery

This is the production of hydrocarbons using the natural drive mechanism of the reservoir. 

It recovers less than 30% of the oil.

It Includes natural drive and artificial lift methods.

Natural drive methods include: Rock and fluid expansion, solution gas drive, water influx, and gravity drainage

Artificial Lift methods include Plunger lifts, gas lifts, electric submersible pumps, progressive cavity pumps, Sucker rod(beam) pumps, and reciprocating pump systems. 

2. Secondary recovery

This is additional recovery using conventional methods such as water and gas injection.

It recovers between 30 – 50% of the oil.

It includes pressure maintenance and waterflooding

The main purpose is to maintain or raise the reservoir pressure.

3. Tertiary recovery

This involves recovery using chemical, thermal, and biological methods.

It recovers > 50% and up to 80+%

It is also known as enhanced oil recovery. 

It includes chemical recovery (alkali, surfactant, and polymer), thermal recovery (steam, hot water, and combustion),) and others (microbial, acoustic, and electromagnetic methods).

History 

The onshore US oil industry was maturing by the mid-1940s and many reservoirs were facing a declined primary production rate. There was also a need to dispose of saline water that was produced alongside the oil. These factors made waterflooding a potential method of increasing recovery from the fields. The early success of waterflooding and its ability to lengthen the production period made waterflooding a viable recovery method after primary production. Other factors that increased the use and development of waterflooding were:

- Water was inexpensive

- Water was readily available 

- There was increased reservoir pressure for production wells that were near the water injection wells. 

The scientific reasoning behind the success of waterflooding was that water had a higher density, viscosity, and wetting properties than oil increasing its efficiency in displacing oil from the reservoir rock. 

Reasons, why water flooding is carried out, include:

1. For reservoir pressure maintenance

2. To increase reservoir pressure

3. Waterflooding has a relatively lower cost

4. Ease of water injection

5. Availability of water

6. To supplement natural water influx

7. To gain benefits of high displacement efficiencies of oil by water. 

8. To increase the recovery factor

9. To eliminate more gas

10. To displace the remaining oil

When properly managed, waterflooding can recover up to 50% of the Oil Originally in Place (OOIP).
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