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1.0
Regulations

The following regulations are found within the Drilling and Production Regulation. They support the initiative of this document.
Section 35 (8) The surface and intermediate casing annulus must be vented by a line which, subject to such other specifications that may be specified by an authorized commission employee for a particular case, must (b) extend at least 60 cm above ground level (c) terminate so that any flow is directed either in a downward direction or parallel to the ground, and (d) contain an open valve. 
Section 38 (1) Every reasonable precaution must be taken to prevent a well from flowing uncontrolled. (2) A verbal report on any well flowing uncontrolled must be made immediately to the commission and confirmed in writing.

Section 40 (2) If it appears to an authorized commission employee that a shut off of oil, gas or water in a well is not effective, he or she may order that tests be made and remedial measures taken.

Section 49 (1) On request by an authorized commission employee, all information connected with or derived from the drilling, production or other work performed on a well must be made available and when so required, must be submitted to an authorized commission employee.

Section 58 (3) The operator of a well or production facility must not, without the approval of an authorized commission employee, permit discharge to the atmosphere of any gas produced, including stock tank vapours, unless burned in accordance with subsection (4).

The Flaring, Incinerating, and Venting Reduction Guideline for British Columbia also contains a discussion on surface casing vent flows.
2.0 Definitions

Surface Casing Vent Flow (SCVF) is the flow of gas and/or liquid or any combination out of the surface casing/casing annulus (often referred to as internal migration).

A SCVF is non serious if it does not meet the criteria of a serious SCVF.
A SCVF is serious if there is a:
1) vent flow with hydrogen sulphide (H2S) present; or

2) vent flow with a stabilized gas flow equal to or greater than 300 cubic metres per day (m3/d); or

3) vent flow with a surface casing vent stabilized shut-in pressure greater than 

a) one half the formation leak-off pressure at the surface casing shoe; or
b) 11 kPa/m times the surface casing setting depth; 

(The criterion of half the known formation leak-off pressure or 11 kPa/m was chosen to avoid exceeding the fracture gradient. The surface shut-in pressure may vary with formation leak-off pressure, density of the fluid in the annulus, depth to the fluid, lost circulation zones, or other well conditions that would limit the allowable shut-in pressure); or
4) hydrocarbon liquid (oil) vent flow; or

5) vent flow due to wellhead seal failures or casing failure; or

6) vent flow that constitutes a fire, public safety, or environmental hazard; or

7) non usable water vent flow (any water with total dissolved solids greater than 4000 milligrams per litre [mg/l]; or

8) usable water vent flow where the surface shut in pressure is as in 3 (a) or (b); or

9) vent flow where any usable water zone in not covered by cemented surface casing and /or by the cement of the next casing string (Drilling and Production Regulation, Section 35 (1)). Note that a SCVF where any usable water zone is not covered by cement may be considered non serious if:

a) 
the vent flow with a stabilized gas flow is less than 300 m3/day; and 

b)
 the surface casing vent stabilized shut-in pressure does not exceed 9.8 kPa/m times the surface casing setting depth; and 

c) 
the vent flow is only gas (no hydrocarbon liquids or water); and

d) 
there are no producing domestic or agricultural water wells from the unprotected          aquifers within a 1 km radius; and

e) 
the vent flow is not deemed serious in any other category. 

If a producing domestic or agricultural water well from an unprotected aquifer is subsequently established within the 1 km radius, the operator of a well that has previously been considered to have a non serious SCVF must complete the reporting and repair requirements outlined in the following sections of this guideline.

Gas Migration (GM) is a flow of gas that is detectable at surface outside of the outermost casing string (often referred to as external migration or seepage). 

A GM is serious if H2S is present, if a fire or public safety hazard is created, if off-lease environmental damage such as groundwater contamination may occur, or for any other reason the OGC may identify. GM is non serious if it has not been classified as serious migration.
3.0 Testing and Reporting Requirements
3.1 Testing for SCVF
The operator must check new wells for a surface casing vent flow prior to the initial completion of the well. Similarly, the operator must perform a surface casing vent flow check as routine maintenance throughout the life of the well. The operator can perform a bubble test as described in the appendix to determine if a vent flow problem exits. The presence of any bubbles during a 10 minute bubble test will indicate that a positive vent flow exists. Once a vent flow has been identified, the operator must conduct further investigation.
Initial testing of a positive SCVF involves obtaining a flow rate and a stabilized shut in pressure of the vent. Monitoring the vent for H2S gas is also a testing requirement. If H2S is detected there will be no need to measure the flow rate. 
An operator must perform annual SCVF tests on all non-serious SCVF for a minimum of five years. Yearly testing measures will be left up to the discretion of the operator although the OGC may prescribe specific test measures for SCVF’s of particular concern. Annual test results do not need to be reported, but must be made available to the OGC upon request. If there is no change in the flow rate or shut in pressure after five years of testing, or if the vent dies out, no further testing will be required. However, if a non-serious vent flow becomes serious, the operator must notify the OGC immediately. 

The operator must check all wells for a SCVF prior to abandonment.
3.2 Testing for GM
The operator is not required to test for GM unless there is visible evidence that it is occurring. Upon initial discovery of GM a gas sample must be collected to identify the source of the gas. GM testing guidelines are included in the appendix of this document.

3.3 Reporting Requirements for SCVF & GM
Upon initial discovery of a non-serious SCVF/GM the operator must submit the initial test results within 30 days of detection. The operator may contact the OGC for an extension to this time frame if access/weather proves to be an issue. Upon discovery of a serious SCVF/GM the operator must notify the OGC immediately.
If the operator receives a SCVF/GM deficiency from an OGC field inspector, the operator must follow the response timelines outlined within Kermit, the OGC’s inspection interface. 

Test results may be submitted to the Drilling and Production unit’s general email submission inbox OGCOpsEng.Applications@gov.bc.ca  or the test results may be submitted to an established contact within the unit. Operators may use the reporting
form provided within the appendix of this document or they may use a similar industry reporting form. All pertinent test data should be included with the submission.
4.0 Repair Requirements

4.1 Non Serious Repair
Remedial repair may be deferred until well abandonment for non-serious SCVF/GM. 

In an effort to minimize the amount of venting from a non-serious SCVF, the OGC may prescribe the installation of a burst plate or pressure safety valve (PSV). If the operator does not wish to install a burst plate or a PSV they must provide an explanation as to why this method is not an acceptable mitigation measure for the subject well.
Non-serious surface casing vent flows and non-serious gas migration must be repaired at the time of well abandonment.

4.2 Serious Repair
The operator of a well determined to have a serious SCVF/GM problem must repair the problem as soon as possible and no later than 90 days from discovery. The operator must contact the OGC immediately and inform the OGC of the mitigation measures in place while the company prepares for the remedial work. If the operator plans to request a deferral of repair, the request must be received by the OGC’s Drilling and Production unit within 90 days from the failure detection date. If the operator wishes to discuss alternative remedial repair measures, the OGC will review applications made within 90 days of failure detection. 
4.3 Application to repair

The operator must submit an Application to Alter a Well (Completion/Workover) form for OGC approval before remedial work can be done to repair a SCVF/GM. The OGC recognizes that the scope of the remedial operation may be hard to summarize, therefore a generic application may be made outlining the steps of the proposed operation. If the operator encounters difficulties while attempting to eliminate the flow, the operator may contact the OGC’s Drilling and Production unit to discuss further remedial options.

4.4 SCVF Production

If the operator wishes to explore the option of producing the SCVF an application must be made to the Drilling and Production unit. The application must show the following in detail:


1)
The source depth and formation of origin has been clearly identified

2) The operator owns the mineral rights to produce the source formation

3) The cemented portion of the surface casing or the next casing string covers the deepest known usable groundwater

4) The flow has been analyzed and determined to be sweet (0 per cent H2S).

5) A pressure relief device must be installed to ensure that excessive pressure is not exerted below the casing shoe when the system is shut in.
6) A check valve must be installed downstream of the pressure relief device to prevent backflow.

7) The operator must submit the applicable Notice of Intent (NOI), NOI to Add/Delete Production Equipment, NOI to Add/Delete Facility/On-Lease Pipe

8) If the produced volume is less than 500 m3/month, the reported volume may be estimated and reported against the primary producing interval. 
9) The vent flow must be tied in and placed on production within 90 days of receiving approval. 
10) The operator must confirm in writing to the Drilling and Production unit the date the vent flow was tied in.

The OGC may rescind the approval to produce from the SCV and may require the SCVF to be repaired at any time, especially if the OGC determines a safety hazard exists. 
4.5 Capping with pressure

The objective of any abandonment is to cap the well without pressure remaining on the casing annulus. The OGC will consider a request to cap a well with pressure only after the operator has made serious attempts to completely eliminate any vent flow. The Drilling and Production unit will review the request to ensure the operator has considered every option to eliminate to problem.
4.6 Records Retention

The operator must keep all SCVF/GM testing and repair information on file until the well receives a certificate of restoration. The OGC will use an audit system to confirm the operator’s compliance and to help measure the effectiveness of the SCVF/GM regulatory process. Upon written notification that the well has been selected for audit, the operator must submit the required information within 20 days.

Appendix

SCVF Testing Procedures
Bubble Test

A bubble test can be performed to identify a positive vent flow. 

Bubble Test Required Equipment:
1) A container of water (from 500 ml to 1L)

2) Pipe fittings, small hose (minimum 6mm), or other equipment necessary to direct gas flow from vent downward in the water container.

Bubble Test Procedures:
1) Ensure that there are no gas leaks at fittings and welds.

2) Ensure there is no H2S present

3) Ensure all valves in the vent line are open.

4) If necessary, connect test fittings to the vent so gas flow can be directed into the container of water.

5) Immerse vent or hose a maximum of 2.5 cm below the water surface.

6) Observe for 10 minutes. Note any gas flow (i.e. bubbles), which must be recorded as a positive vent flow.

7) Record observations and report positive vent flow to the OGC.

Measuring Flowrate

Once a positive vent flow is detected the flow rate and stabilized shut in pressures must be recorded. To measure venting gas volumes a positive displacement gas meter, turbine meter, or an orifice well tester can be used. Equipment selection should be based on previous observations indicating what flow rate and pressure range can be expected. A positive displacement meter will be necessary to measure low volumes accurately. An orifice well tester, with proper orifice plate, may provide satisfactory measurements if the 24 hour shut in pressure is 200 kPa or greater and builds quickly. Install and use the equipment according to manufacturer’s instructions, keeping in mind the following;
1) 
Do not exceed the pressure/volume range of the equipment.
2) Ensure that the fittings, wellhead, etc. are not leaking.

Measuring Buildup Pressure

To determine the maximum shut-in surface casing pressure the following method can be used.

Pressure Buildup Required Equipment:
1) Pressure gauge or single pen static pressure recorder with 24-hr chart, or
2) Dead weight pressure gauge, or
3) Electronic pressure recorder

A pressure relief valve calibrated to release the pressure if it has build to its maximum allowable surface pressure should be installed on the surface casing vent while measuring the build up pressure. If it is anticipated that the maximum allowable shut in pressure will be exceeded, a suitable recording device must be used in order to capture the rise and decline of pressure (i.e. electronic recorder).
Pressure Buildup Testing Procedure:
1) Install pressure recorder and pressure relief valve.

2) Ensure that there are no gas leaks at fittings and welds.

3) If a chart is used, note the chart reading 24 hours later. If pressure has not stabilized it may be necessary to change the chart in order to cover a longer time period in order to achieve a maximum shut-in pressure.

4) Monitor the readings to determine when a stabilized maximum pressure is obtained and record this value.
Gas Migration Testing
Once GM is visible the OGC requires that testing be carried out to identify the source of the gas. Testing must be done in frost free months only and periods immediately after a rainfall must be avoided. If less than full scale readings are obtained, the soil horizon must be examined to ensure that readings are not the result of contaminated solids due to spills of diesel fuel, solvents, oil, etc. If contaminated soils are suspected, the soil must be excavated and removed. Retesting is then required. Instrumentation must be calibrated regularly and checked daily when in use.

Select sample testing points as follows:

· Two within 30 cm of wellbore on opposite sides, and

·  
At 2 m intervals outward from the wellbore every 90( (a cross with the wellbore at centre) to a distance of 6 m, and

· At any points within 75 m of the wellbore where there is apparent vegetation stress.

Required Equipment:
1) Bar or auger (64 mm or less in diameter) capable of penetrating a minimum of 50 cm.
2) Calibrated monitor or other instrument capable of detecting hydrocarbon at 1 per cent lower explosive limit (LEL).
3) Equipment or material to seal the hole at surface while soil gases are being evacuated from the soil through the instrument.
Testing Procedures:
1) Perform instrument check (calibration, voltage, zero, etc.).

2) Insert auger or make a bar hole a minimum of 50 cm deep.

3) Isolate the hole from atmospheric contaminations.

4) Insert hose, wand, or other equipment a minimum of 30 cm into hole, maintaining a seal at surface to prevent atmospheric gas and soil gas mixing.

5) Withdraw soil gas sample. The volume, rate, etc., will depend on the instrumentation being used. Ensure that a sufficient sample is removed to purge lines and instrumentation.

6) Record observations.

7) Purge instrument and lines.
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	SURFACE CASING 

FLOW/GAS

MIGRATION

INFORMATION
	Drilling and Production Unit
100 10003 110 Ave

Fort St. John B.C V1J 2G1

Bus: (250) 261 2055

Fax: (250) 261 2050

Email:OGCOpsEng.Applications@gov.bc.ca
Website: www.ogc.bc.ca


	Company Contact Information


Well Name___________________________________    Licence #__________________
Company Name______________________    Contact Rep_________________________

Contact Number______________________
Contact email_______________________

Contracting Company_________________
Contractor Rep #____________________
	Test Information


Vent Type (GM/SCVF) _____________
Date of Test________________________

H2S Present_________________________
Flow Substance_____________________

Flow Rate_______________________m3/d
Flow Rate Measured With_____________
Stabilized Build-up Pressure_________kPa
Shut in Duration__________________hrs

Pressure Recorder Type_______________       Gas Sample Collected________________
Fire, Public Safety or Env. Hazard_______
Wellhead Seal Failure________________
	Well Information


Surface Casing Setting Depth_________m
Cement Top_______________________m
Leak-off Pressure Gradient_______kPa/m    
Source of Flow______________________
Depth of Usable Water Aquifers_______m
Nearest Water Well________________​​_m

Surface Casing Vent left (open/closed)_______________________________________

Burst Plate/PSV Installed______________
Pressure Rating__________________kPa

Comments:______________________________________________________________


     _______________________________________________________________
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