GOOD PRACTICE FOR CLEANUP IN WELL OPERATIONS

1.0
OBJECTIVE

To provide advice defining good practice in wellbore cleanup, mud pit cleanup, and other well operations, which result in oil contaminated water from oil base mud (obm) and its components. Utilise the 5R's - reduce, reuse, recover, recycle and residue.

2.0
GENERAL

Operators may apply for POPA (Prevention of Pollution Act) exemptions in advance to allow limited discharges of oil contaminated water containing in excess of 40 mg/l oil, utilising these Good Practice to minimise quantities. An example letter applying for exemption is attached. The preferred method is to apply for exemption as part of the PON15 submission. The minimisation plan (based on the example letter) should be included in the text of the PON15 submission. The separate POPA application letter accompanying it references this PON15. In the future, the POPA exemption application will be submitted electronically as part of the PON15. 

During the construction of a well, contaminated water and brine can be produced from a number of sources including :

1.
Displacement of the drilling fluid into the well.

2.
Displacement of the drilling fluid out of the well with brine or seawater and subsequent cleaning of the casing in the well.

3.
Cleaning out the mud tanks and surface lines after the operation is complete.

4.
Rig floor drains.

Of these areas displacement of the drilling fluid out of the well and subsequent cleaning of the casing in the well produces the largest volume of contaminated fluid although it has the lowest level of contamination.

With careful planning, suitable procedures, and equipment, volumes and concentration of oil can be reduced.

3.0
PLANNING

3.1
Use checklists to develop high level plans for the particular rig, the well design and operation. Identify rig and equipment limitations, modifications required, and equipment to be mobilised. This information is submitted with the PON15 (or Environmental Statement) as a measure of good practice.

3.2
Prior to the operation undertake an environmental risk assessment as part of the Job Safety Analysis (JSA). This documents specific steps in each operation but as well as addressing safety issues, forms the basis of a post operation review and improvement plan for subsequent operations. The JSA is retained for use on future wells.

4.0
CEMENTING LINER/PLUGS

Cementing the liner or setting cement plugs can bring both oil mud contaminated cement and spacer to surface.

4.1
Design the cementing operation so that spacer and contaminated fluids remain in the annulus behind casing where possible.

4.2
Isolate the spacer/cement from the obm. This may require screw conveyors, large vacuum systems, or cuttings boxes (treating cement with cement retarder).


4.3
Collect the material for shipment to town and disposal

4.4
Add the spacer to the obm.

5.0
WELLBORE CLEANUP

Optimisation of practices for wellbore cleanliness is outwith the scope of these good practices. Strategies are reviewed only within the context of whether they can add to or minimise the generation of oil contaminated water.

Displacement of the oil mud from the wellbore uses a combination of mechanical equipment (scrapers, circulating subs etc.) with chemical spacers. Once obm is out of the wellbore, returning fluid is assessed visually to decide if it is clean enough to be discharged, or retained within the limitations of pit space.

5.1
Run scrapers and junk baskets for the cleanout run to remove debris and reduce circulating time.

5.2
       Use circulating subs for higher pump rates to give a cleaner interface.

5.3
Use pipe rotation (possible with some types of circulating sub) and reciprocation to reduce fluid dead-spots providing a cleaner interface.

5.4
Jet BOP cavities, a potential source of debris, which may prolong the need to circulate. Can be cleaned running in the hole with or without specialist tools. 

5.5
Boost the riser once displacing fluid is above the BOPs where low annular velocities can lead to an extended interface especially if heavy mud is displaced by seawater.

5.6
Review options for Choke and Kill lines on Semi-Submersibles containing obm, which may need to be displaced to brine before obm is out of the riser. With a negative liner lap test, Choke and Kill lines may be the preferred means of displacement despite low flow rates and no rotation. The riser must then be displaced with the potential for dead-spots between rams.

5.7
Maximise flow rates for cleanest interface. As the interface returns, flow rate is slowed to observe cleanliness of displacing fluid prior to diversion or discharge.

5.8
Review single or two stage displacement options to minimise fluid contamination. Single stage - obm to completion brine directly, two stage - obm to seawater then completion brine. Pit logistics, or negative liner lap test may need obm to remain on board to displace the well in the event of a leak.

5.9
Consider packers as an alternative to a negative liner lap test, which can impact the logistics of many operations.

5.10
Measure directly oil content of the seawater/brine. Currently tests to define oil content take at least 20 - 30 minutes. Although returns can be diverted to a mud pit before evaluation, space may be limited. NTU readings do not correlate with oil content. Samples can be retained for evaluating future strategies.

5.11
      Spacers

5.11.1
Minimise spacers - typically base oil, surfactants (detergents), solvents, high viscosity, low viscosity, and flocculant spacers. Volumes, sequence and effectiveness vary. Whilst this is an important area for minimising volumes there are a wide variety of strongly held opinions. 

5.11.2
Treat as produced water. Large spacer volumes and types may limit options in later treatment e.g. Potentially oil contaminated seawater could be treated as produced water, but detergents preclude this option because of their effect on treating equipment. 

5.11.3
Avoid detergents if using oil absorbent filters. 

5.11.4
Avoid viscous spacers if using oil absorbent filters.

6.0
MUDPIT AND MANIFOLD CLEANUP

Once the obm has been displaced mud pits are cleaned for the filtered brine to be used as completion fluid. 

6.1
Backload obm early so pit cleaning can go ahead in parallel with displacement.

6.2
Modify the rig so that, mud pits have sloping sides, a suction sump, and no internal pipework or beams. Manifolds should have no dead spots and be fitted with valves to drain them at the low points. Agitators should be upgraded and sized to stir the entire pit, preferably without a requirement for baffles, to minimise solids settlement.

6.3
Drain pits with the centrifugal pump.

6.4
Use submersible pumps to reduce any liquid mud residue left when the centrifugal pumps lose suction.

6.5
Drain manifolds of mud, flush with base oil then flush with seawater until clean.

6.6
Settled solids are then removed. 

6.7
Use 75 - 100 hp vacuum systems. Once settled solids are loosened, the vacuum will remove them without the need for further manual handling, or jetting with seawater. The large volume of air introduced into the pit (1500 - 2000 cfm) improves working conditions.

6.8
Use high pressure washers to clear surfaces with the minimum of seawater. When used with base oil there are potential problems with mist vapour.

6.9
Install pit cleaning units. Specialised automatic jetting systems using seawater and detergent are available to clean pits where settled solids are not a problem.

6.10
Use minimal amounts of detergents if oil absorbent filters planned. These clean, and water wet surfaces, but emulsify any oil removed. Detergent action leading to suspended emulsified oil can reduce the effectiveness of oil absorbent filters.

6.11
Use small volumes of base oil which is highly effective at mobilising oil wet materials and cleaning oil wet surfaces.

6.12
The surfaces are finally cleaned with a squeegee.

6.13
Minimise the use of seawater. Any strategy to minimise volumes of seawater such as avoiding the use of water hoses will reduce oil contaminated fluids.

7.0
OIL CONTAMINATED SEAWATER - ALL SOURCES

Oil contaminated seawater from the wellbore cleanup, and mud pit cleaning, is recovered in the mud pits. This comprises water contaminated obm on the bottom, seawater with slight contamination (200 - 400 mg/l) oil above, and floating on the surface, separated base oil. Actual oil content for the entire pit may be of the order 1 - 5% by weight where 90 - 95% of the bulk is slightly contaminated seawater.


7.1
On installations with annuli or dedicated wells available for subsurface injection, this facility may be used for oily waste water disposal.


7.2
Incorporate oil contaminated seawater into the obm. In a backload of 2000 bbl obm, 10% seawater may be added without significantly affecting properties. Remediation of salinity and oil water ratio takes place prior to reuse. The volume of seawater that can be added varies with mud weight and pre-existing oil water ratio.


7.3
Filter the seawater using oil absorbent filters in standard brine filtration pods. Oil absorbent filters can only clean seawater containing modest amounts of oil (200 - 400 mg/l). Base oil or water contaminated obm immediately block the filters. The cleanup procedure may require the use of submersible pumps to capture only seawater. Oil absorbent filters plug through blockage and back pressure buildup so that throughput diminishes and filters are replaced. The bodies of the filters can be designed to withstand 300 - 400 psi when normal operating conditions do not exceed 60 psi thus avoiding oil breakthrough.


7.4
Use automated centrifuges of the type used to clean bilge water, to clean oil contaminated seawater so that sensors detect oil content and stop discharge.


7.5
Where possible cleaned seawater should be returned to clean mud pits prior to discharge to allow analysis prior to discharge. Pit space limitations may preclude this option.


7.6
On production platforms the solvent extraction method for measuring produced water oil content may be used to confirm oil content of cleaned seawater. The current test takes 20 - 30 minutes. 


7.7
Alternatively, periodic samples of cleaned seawater may be retained for onshore testing to confirm the low oil content for end of well reporting.


7.8
Where oil contaminated fluids are backloaded to shore for disposal they should be clearly identified on the manifest and supporting documentation.

8.0
CONTROLS TO BE APPLIED TO WATER DISCHARGES

8.1
Water or brine containing no visible oil may be discharged subject to the following controls:


8.1.1
A sampling program shall be documented prior to discharge taking place


8.1.2
Representative samples shall be collected of all discharges for subsequent analysis.


8.1.3
Analysis results shall be used to calculate the mass of oil discharged.


8.1.4
Mass balances for oil usage shall be reported, including oil recovered and/or discharged during well clean-up operations.


8.1.5
In the event of a sheen, appearing on the sea surface, discharge shall cease, and a PON1 submitted immediately.

9.0
EXAMPLE LETTER/PON15 SUBMISSION

An example letter is attached showing the type of information to be included . Note that it is up to the Individual Operator to determine volumes and quantities they propose to discharge and their proposed controls in mechanical systems etc. The DTI will issue a POPA exemption based on the figures submitted in the application. Exceedence of the volumes and quantities given in the exemption will technically constitute a prosecutable offence.

CHECKLIST FOR GOOD PRACTICE CLEANUP OPERATIONS

· OBJECTIVE Utilise the 5R's - reduce, reuse, recover, recycle and residue.

· GENERAL Contaminated water and brine sources  Displacements, Cleaning pits, Drains 

· PLANNING Checklists, rig and equipment limitations, modifications required, and equipment to be mobilised. submitted with the PON15. Environmental risk assessment in JSA - retained. 

· CEMENTING CASING, LINERS AND PLUGS
-
Design operation spacer and contaminated fluids in the annulus behind casing.

-
Isolate the spacer/cement from the obm.

-
Collect the material for shipment to town.

-
Add the spacer to the obm.

· WELLBORE CLEANUP
-
Run scrapers and junk baskets.

-
Use circulating subs.

-
Use pipe rotation and reciprocation.

-
Jet BOP cavities. 

-
Boost the riser once displacing fluid is above the BOPs.

-
Review options for Choke and Kill lines.

-
Maximise flow.

-
Review single or two stage displacement (negative liner lap)..

-
Consider packers (negative liner lap).

-
Measure directly oil content of the seawater/brine. 

-
Spacers

Minimise spacers. 

Treat as produced water. 

Avoid detergents if filtering. 

Avoid viscous spacers if  filtering.

· MUDPIT AND MANIFOLD CLEANUP
-
Backload obm early for pit cleaning.

-
Modify the rig mud system.

- 
Drain pits with the centrifugal pump.

-
Use submersible pumps.

-
Drain manifolds.

-
Settled solids removed. 

-
Use 75 - 100 hp vacuum systems.

-
Use high pressure washers.

-
Install pit cleaning units.

-
Use minimal amounts of detergents if filtering

-
Use small volumes of base oil.

-
The surfaces are finally cleaned with a squeegee.

-
Minimise the use of seawater.

· OIL CONTAMINATED SEAWATER - ALL SOURCES
-
Re-inject.

-
Incorporate oil contaminated seawater into the obm.

-
Filter the seawater using oil absorbent filters.

-
Use automated centrifuges to remove oil.

-
Return cleaned seawater to pits for analysis prior to discharge.

-
Measure oil content on site.

-
Retain samples for onshore testing.

· CONTROLS TO BE APPLIED TO WATER DISCHARGES
Water discharged subject to the following controls

-
A sampling program documented prior to discharge taking place

-
Representative samples shall be collected of discharges for analysis.

-
Analysis results used to calculate mass of oil discharged.

· Mass balances reported on Form T.
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