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Executive Summary 
 
BP Canada Energy Group ULC (BP Canada) commenced the drilling of its exploratory oil 
and gas well (Aspy D-11) on April 22, 2018.  The well is located in the Canada-Nova 
Scotia offshore area approximately 330 kilometres from Halifax.  The exploratory well was 
drilled using the West Aquarius drilling installation that was contracted by BP Canada 
from Seadrill Ltd. 
 
On June 22, 2018, the Canada-Nova Scotia Offshore Petroleum Board (CNSOPB) was 
notified by BP Canada of a discharge of synthetic based drilling mud (SBM) to the marine 
environment that had occurred in the late hours of June 21, 2018.  The volume of SBM 
discharged was determined to be a maximum of 136 cubic metres (m3) and the discharge 
occurred about seven (7) metres (m) below the water surface.  The discharge originated 
from the mud boost line fastened to the marine riser used to boost the circulation of SBM 
and cuttings in the riser. 
 
At the first sign of SBM losses, BP Canada responded according to established 
procedures related to loss of circulation and well control.  Upon confirmation of a SBM 
discharge to the environment, BP Canada began an investigation into the cause of the 
incident. 
 
On June 22, 2018, the CNSOPB established an investigation team to collect information 
and to oversee BP Canada’s incident response activities and investigation.  The 
CNSOPB’s incident review and investigation included:  
 

• Immediately following the incident, confirming that the exploratory well was secure 
and that the mud boost line was isolated; 

• Travelling offshore to interview key personnel; 
• Reviewing procedures that were implemented by BP Canada related to the 

incident; 
• Assessing the fate and environmental effects of the  discharge; 
• Collecting and reviewing monitoring data, reports and evidence; 
• Reviewing photos and video footage of the mud boost line and the SBM discharge 

during the incident; 
• Viewing and assessing marine riser joints, and specifically the mud boost line 

attached to it, at and adjacent to the area from which the discharge occurred after 
the marine riser joints had been pulled and laid on deck; 

• Ensuring any damaged equipment was repaired or replaced, as required; 
• Evaluating and confirming implementation of corrective and preventative actions 

taken by BP Canada to prevent reoccurrence of the incident, prior to an 
authorization being granted for the resumption of drilling operations; 

• Independent analysis of the video footage and sediment samples collected from 
the seabed; 
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• The identification of any non-compliances with the Accord Acts legislation that 
contributed to the incident, noting that the occurrence of this drilling mud discharge 
is a non-compliance in itself; and 

• An assessment of, and recommendations as to, appropriate compliance and 
enforcement actions to be taken by the CNSOPB. 

 
The discharge was found to be the result of a failed connection along the mud boost line, 
which is not known to have previously occurred in industry globally.  BP Canada identified 
and implemented a number of corrective and preventative actions to avoid a reoccurrence 
during the drilling program, as well as during BP’s future drilling programs worldwide.  The 
manufacturer of the marine riser (Cameron) issued a Product Advisory to alert users 
worldwide of the potential for this type of incident. 
 
An assessment of the fate and effects of the SBM discharge on the marine environment 
was conducted by BP Canada.  The assessment included SBM dispersion modelling to 
predict where the SBM went, collection of video footage of the seafloor, and collection 
and analysis of bottom sediment samples.  The assessment concluded that there were 
no significant adverse environmental effects from the SBM discharge.  The CNSOPB 
conducted an independent assessment of the potential environmental effects of the SBM 
discharge and reached the same conclusion. 
 
Upon the conclusion of the investigation, a Notice of Non-Compliance with respect to the 
occurrence of the unauthorized discharge itself was issued to BP Canada jointly by the 
CNSOPB’s Chief Conservation Officer and Chief Safety Officer on October 15, 2019. The 
investigation determined that BP Canada was duly diligent in complying with other 
sections of the Accord Acts legislation that would be relevant to this incident.  
 
The Notice of Non-Compliance was issued in reference to S. 166(1) of the federal 
Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation Act: 
 

Spills Prohibited 
 

166(1) No person shall cause or permit a spill on or from any portion of the 
offshore area. 

 
Taking into account the results of the investigation, and based on consideration of a 
number of factors as detailed in this report, a determination was made that additional 
regulatory action is not warranted. 
 
The Notice of Non-Compliance will be taken into account should BP Canada have an 
incident in relation to any future activity in the Canada-Nova Scotia offshore area. 
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1 Introduction 
 
On June 22, 2018, the Canada Nova Scotia Offshore Petroleum Board (CNSOPB) was 
notified by BP Canada Energy ULC (BP Canada) of an incident that occurred in relation 
to their Scotian Basin Exploration Project in the Canada-Nova Scotia offshore area 
approximately 330 kilometres from Halifax.  The incident involved the accidental 
discharge of synthetic based drilling mud (SBM) to the marine environment while drilling 
the Aspy D-11 exploration well. 
 

 
 
The public was first informed of the incident by the CNSOPB on June 22, 2018, shortly 
after it occurred.  The CNSOPB provided additional updates to the public on July 11 and 
July 23, 2018 at which time a commitment was made to share an investigation report with 
the public once the investigation was completed.  This Incident Summary Report has 
been prepared by the CNSOPB to fulfill this commitment and inform the public, fishing 
associations, Indigenous groups and other interested parties of the details related to this 
incident and CNSOPB’s conclusions. 
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2 Drilling Program Authorization / Approval 
 
After a comprehensive regulatory review process, including a federal environmental 
assessment of BP Canada’s proposed Scotian Basin Exploration Drilling Project, the 
CNSOPB granted an activity authorization (Operations Authorization-Drilling [OA-D]) and 
Approval to Drill a Well (ADW) to BP Canada in April 2018.  The Aspy D-11 well is located 
in approximately 2,800 metres (m) water depth.  BP Canada engaged Seadrill Ltd. 
(Seadrill) and their semi-submersible drilling installation, the West Aquarius (WAQ), to 
conduct the work.  Drilling began on April 22, 2018. 
 
3 Drilling Equipment and Materials 
 
This section of the report provides a brief description of the drilling installation, and the 
equipment and materials that were in use that are relevant to the discussion of the 
incident. 
 
3.1 Drilling Installation 
 
The WAQ is a 6th generation ultra-deep-water harsh environment semi-submersible 
drilling installation (also referred to as a drilling rig, or rig for short).  The WAQ is designed 
to drill in up to 3,050 m of water to drilling depths of 10,670 m.  It was built by Daewoo 
Shipbuilding and Marine Engineering (DSME) in 2008.  The WAQ was operating pursuant 
to a valid Certificate of Fitness, issued by Det Norske Veritas Germanischer Lloyd (DNV 
GL), an international accredited registrar and classification society listed in the Nova 
Scotia Offshore Certificate of Fitness Regulations as a recognized Certifying Authority. 
The Certificate of Fitness attests that the drilling installation is designed, constructed, 
transported and installed in accordance with prescribed regulatory requirements, that it is 
fit for its intended purpose, and that it can be operated safely and without polluting the 
environment.  Furthermore, the Certificate of Fitness attests that the drilling installation 
will continue to meet requirements if it is maintained in accordance with the inspection, 
maintenance, and weight control programs submitted to and approved by DNV GL. 
 
3.2 Marine Riser 
 
The WAQ was connected to the seafloor by way of a marine riser manufactured by 
Cameron and is illustrated in Figure 1.  The marine riser consists of a large diameter  
(21 inch or 533.4 mm) pipe connected to the wellhead through the lower marine riser 
package and blow-out preventer (BOP).  The riser is a conduit for the drill string (used to 
drill the well) and for the transfer of SBM and cuttings from the well. 
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Figure 1: Marine Riser and Auxiliary Line Configuration 
 
Fastened to the exterior of the marine riser is a series of smaller diameter rigid pipes. 
These auxiliary lines are used for circulating fluids to and from the equipment in place on 
the seafloor (i.e. the wellhead and BOP).  They include hydraulic lines and choke/kill lines 
and, for deeper water wells, a mud boost line which is used to facilitate / expedite 
circulation of drilling fluids and drill cuttings from the riser.  When the marine riser is 
assembled on the rig and lowered down towards the seafloor, one riser joint is bolted to 
the next.  The auxiliary line connections between riser joints are of a pin and box design 
such that once each marine riser joint is bolted together, the auxiliary line connections 
are sealed. 
 
All marine riser joints, including the auxiliary lines and connections, were individually 
inspected onshore prior to being loaded out for use on the WAQ for drilling the Aspy  
D-11 exploration well.  Once the marine riser and BOP were fully assembled and 
connected to the wellhead, pressure testing of the marine riser and auxiliary lines was 
conducted to verify their integrity. 

BOP 

Marine Riser 

Wellhead 
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3.3 Drilling Fluid 
 
Drilling fluids (i.e., water, water-based mud [WBM) or synthetic-based mud [SBM]) are 
used while drilling to lubricate the drill bit, carry cuttings from the well to the surface for 
processing, and maintaining pressure control in a well.  The selection and composition of 
drilling fluids is specific to each well and often varies within the well based on drilling 
depths and geologic conditions downhole.  SBM may be selected over WBM as it can 
offer improved lubrication, thermal stability, wellbore integrity and protection against the 
formation of gas hydrates in the well. 
 
When drilling a well, a slurry of spent SBM and drill cuttings are circulated back to the rig 
(once the marine riser is in place) and treated to allow for reuse / recycling of the mud.  
Treated cuttings are discharged overboard provided the residual SBM retained on 
cuttings meets or exceeds performance targets established for the offshore oil and gas 
industry in Canada.  It is understood that small quantities of SBM are routinely discharged 
with drill cuttings (after treatment) during regular drilling operations.  As such, the 
components of SBM used for drilling offshore are required to comply with a rigorous 
chemical selection process.  The selection process promotes the use of no/low toxicity 
chemicals that are biodegradable and non-bioaccumulating. 
 
SBM is a water-in-oil mixture, which contains water insoluble fluids manufactured through 
chemical processes.  The primary components of the SBM are a non-aqueous base fluid 
(50%-65%) and a calcium chloride aqueous brine (10%-20%).  Another key component 
of SBM is barite1, a high-density natural mineral used to control the weight (density) of 
the SBM.  Other additives to manage viscosity, fluid loss, alkalinity, emulsion stability and 
wettability are added where required.  Additional details on the components of BP 
Canada’s SBM are included in Appendix A. 
 
4 Incident Description and Response 
 
4.1 Incident Description 
 
To fully understand how and why the discharge occurred, extensive knowledge of drilling 
related details at the time of the incident and the days leading up to it is required. 
Knowledge of these details also provide context and clarity regarding the volume of the 
discharge, the duration of the discharge, and the actions taken by BP Canada and 
Seadrill.  Taking into account that the CNSOPB is obligated by the Accord Acts legislation 

                                                           
1 Barite contains barium which can be detected using laboratory analysis techniques. In the case of this discharge, 
samples were taken from the sea floor and brought onshore to examine for the presence of barium. This helped 
determine where the SBM discharge settled on the sea floor. 
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to hold certain sensitive information confidential (e.g. downhole geological conditions) for 
two years after completion of the well, the level of detail provided in this report is 
necessarily limited. 
 
At the time of the incident, and in accordance with the ADW application approved by the 
CNSOPB, SBM was being used for deeper well sections.  During drilling, special tools 
are used to constantly monitor pressure in the well so that adjustments can be made to 
the mud density to ensure pressure from the formation is contained while avoiding mud 
loss to the formation to the extent possible. 
 
On June 12, 2018, drilling encountered a geological formation, which compelled BP 
Canada to stop drilling and temporarily secure the well.  CNSOPB staff were onboard the 
WAQ at the time conducting routine audits and inspections and were notified immediately.  
This formation presented a number of drilling challenges over a period of several days  
(e.g. losses of SBM to the formation).  Loss of SBM to formation is not uncommon and 
can occur, for example, when drilling through a geological formation that is inherently 
fractured, includes voids, or that has high permeability.  Losses may also occur when 
applying more mud pressure on the formation than it can withstand, thereby opening up 
a crack into which drilling fluids flow.  In the hours and days that followed, the CNSOPB 
confirmed BP Canada and Seadrill implemented the necessary procedures to deal with 
the drilling challenges encountered, and that they took precautionary measures while 
carefully monitoring downhole conditions.  There was no discharge of SBM to the marine 
environment at this time and the well remained secure. 
 
In a further effort to address the drilling challenges, BP Canada opted to set a cement 
plug in the well to seal the formation and remediate against the loss of SBM to the 
formation.  On June 21, 2018, after several days of monitoring downhole conditions and 
setting the cement plug, drilling resumed.  To drill through the cement plug, additional 
SBM circulation (through the mud boost line) was required to aid in the removal of cement 
cuttings from the marine riser.  After drilling through some of the cement plug, SBM losses 
were again detected by onboard monitoring systems.  Drilling progress was halted but 
SBM circulation downhole and boosting through the riser continued.  This was to allow 
removal of cement cuttings from the hole and the riser and allow placement of specialized 
material into the hole to reduce and ideally eliminate downhole losses of SBM to the 
formation. 
 
In the hours following the initial SBM loss detection, the monitoring systems employed by 
BP Canada showed that losses might not be solely to the formation (i.e. downhole).  Once 
critical operations were completed, SBM circulation ceased, the well was secured and 
steps were initiated to determine the location, extent and cause of the SBM losses. 

https://www.glossary.oilfield.slb.com/en/Terms/p/pressure.aspx
https://www.glossary.oilfield.slb.com/en/Terms/f/formation.aspx
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4.2 Initial Actions and Response 
 
At the first sign of SBM loss, BP Canada responded according to established procedures 
related to loss of circulation and well control.  As per BP Canada procedures, tank 
volumes were confirmed and pumps/seals were checked for potential leaks.  Also, flow 
checks and pressure testing of the riser and various other auxiliary lines and systems 
were conducted in search of potential discharge points.  Testing revealed a loss of 
pressure in the mud boost line.  In the early hours of June 22, 2018, a remote operated 
vehicle (ROV) was dispatched from the rig and confirmed that SBM was discharged to 
the marine environment from the mud boost line.  As there were limitations for ROV 
operations at shallow depths (i.e. less than 30 m below the sea surface) due to potential 
interactions with the rig’s thrusters, a video camera was lowered from the rig adjacent to 
the riser to identify the precise location of the discharge.  The video footage confirmed 
that the SBM discharge occurred from a failed mud boost line connection situated 
approximately seven (7) m below the sea surface. 
 
The density of the SBM used at the time was heavier than the weight of water.  As such, 
evidence of the discharge was not expected to be seen at surface.  Rig staff, standby 
vessel crew, helicopter pilots, and (later) CNSOPB staff observations confirmed this. 
 
An examination of operations and monitoring data after the event indicated that the SBM 
losses occurred over an approximate five-hour period on June 21, 2018.  It is not possible 
to determine if or how much SBM was lost downhole to the formation and how much was 
discharged into the marine environment.  As such, it was determined (conservatively), 
based on tank volumes and the volume of SBM pumped into the mud boost line from 
when monitoring systems first detected losses that day to when the discharge point was 
confirmed, that the volume of SBM discharged to the marine environment was a 
maximum of 136 m3. 
 
After the discharge point was determined, it was necessary to secure the well before 
proceeding to pull the riser to surface for further inspection by BP Canada.  Once the well 
was secure, a number of riser joints were raised, disconnected and placed on the rig floor 
for inspection while others were inspected visually by the ROV.  All faulty equipment was 
repaired or replaced and connections secured.  The riser was reconnected to the 
wellhead on July 5, 2018.  Faulty equipment was sent to shore where it was dismantled 
and thoroughly examined to determine the root causes of the incident (see Section 5). 
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Concurrent with the root cause investigation and as required by the CNSOPB, BP Canada 
conducted aerial surveillance and visual monitoring, SBM dispersion modelling, ROV 
video surveys and sediment sampling to assess the potential environmental effects of the 
SBM discharge.  As part of CNSOPB’s review of the incident, an independent analysis 
was conducted of the video footage and sediment samples. 
 
5 Investigation Conduct and Results 
 
BP Canada began its investigation into this incident immediately, in accordance with its 
internal policies.  Furthermore, the conduct of an investigation by the operator (BP 
Canada) into the incident was required under Section 76 of the Nova Scotia Offshore 
Petroleum Drilling and Production Regulations. 
 
The investigation conducted by BP Canada included: a complete inspection of equipment; 
interviews with rig crew, BP staff, manufacturers, and industry/equipment experts; review 
of inspection and assembly records; and review of monitoring data. 
 
In addition to the BP Canada led investigation, the CNSOPB dispatched an investigation 
team to the WAQ on June 23, 2018 to collect information and to oversee BP Canada’s 
incident response activities and investigation.  The purpose of the CNSOPB’s 
investigation was to: 
 

• Determine if there were any non-compliances with the legislation in relation to the 
incident (in addition to the non-compliance with section 166(1) of the Accord Acts); 

• Determine significance of environmental effects; 
• Provide oversight to BP Canada’s investigation; 
• Confirm what happened, what the causes and contributing factors were, and what 

corrective and preventative actions were required to prevent reoccurrence; 
• Evaluate BP Canada’s due diligence with respect to the incident; and  
• Verify regulatory compliance and implementation of corrective and preventative 

actions prior to recommencement of drilling operations.  
 
The CNSOPB investigation team assembled included a lead Safety Officer, a technical 
specialist with expertise in the primary engineering disciplines related to operations of the 
rig and drilling/well control systems, and an environmental specialist who carries the 
designation of Conservation Officer (Environmental Protection) to focus on the fate and 
effects of the SBM in the marine environment. 
 
During the initial rig visit, the CNSOPB investigation team interviewed key personnel and 
physically confirmed that the well was secure and the failed mud boost line was isolated. 
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As part of the investigation, the CNSOPB team reviewed photos and video footage of the 
riser during and after the event, viewed the damaged marine riser joints after they had 
been pulled and laid on deck, and continued to gather information to: 
 

• ensure equipment was repaired or replaced, as required, to avoid reoccurrence; 
• understand what, where, when, how, and why the incident occurred; 
• evaluate corrective actions taken by BP Canada; and 
• assess the fate and effects of the discharge. 

 
5.1 Preliminary Investigation Results 
 
A visual inspection of the riser using video footage from the ROV, and additional video 
footage collected from the moon-pool closer to the surface, identified the portion of the 
marine riser string that needed to be brought to the rig floor for examination.  Suspect 
riser joints (SD11-017 and SD11-005 based on video footage [Figure 1]) along with the 
telescopic joint above SD11-017 were brought to the surface, disconnected, and 
examined.  The examination revealed that the SBM discharge to the marine environment 
occurred as a result of a failed connection along the mud boost line where one riser joint 
connects to the next.  The failed connection caused the mud boost line of joint SD11-017 
to drop (vertically) by approximately two inches (50.8 mm) (Figure 2 Left).  The drop 
caused one internal seal to disengage and a second seal to washout ultimately resulting 
in a loss of pressure integrity.  Without the seals properly engaged, the pressure of the 
mud pumping through the mud boost line created a 5/8 inch (15.9 mm) hole allowing the 
SBM to escape (Figure 2 Right).  To determine the cause of the failed connection, the 
riser joint was sent to shore for further examination (see Section 5.2). 
 

 
 

Figure 2: Left – image of dropped mud boost line of SD11-017.  Right – washed out hole in mud 
boost line. 
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From the time of the incident and in the days and weeks that followed, BP Canada worked 
to evaluate options and develop a corrective and preventative action plan to ensure that 
the incident would not be repeated when drilling operations resumed as well as long-term 
corrective actions to carry forward to future operations and the industry as a whole. 
 
BP Canada ultimately provided the necessary documentation to satisfy the CNSOPB that 
drilling activities could resume responsibly.  This included: 
 

• enhanced inspection procedures for the riser and auxiliary lines to include the mud 
boost line; 

• installation of new pressure monitors on the mud boost line to allow for early / 
immediate detection of pressure changes; 

• revised monitoring procedures to include the mud boost line and alarm set points 
and hold points; 

• use of dedicated pumps specifically adapted for boosting operations (i.e., with 
adjusted vibration dampening to accommodate boost pump pressure); and 

• enhanced communications between the rig and BP’s onshore monitoring centres 
in Halifax, Nova Scotia and Houston, Texas. 

 
The CNSOPB performed a detailed review of the submissions and provided close 
oversight of activities, including the implementation of corrective and preventative actions 
on and off the drilling rig, and concluded that the preventative actions above would 
prevent a similar incident with any of the auxiliary marine riser lines.  The CNSOPB 
granted authorization to BP Canada to resume drilling operations on July 22, 2018. 
 
5.2 Final Investigation Results 
 
BP Canada engaged the marine riser manufacturer (Cameron) to support the detailed 
investigation to establish how and why the connection failure occurred.  Various potential 
root causes and contributing factors were identified and considered in the investigation 
including human error/behavior and effects of vibration. 
 
Consistent with the preliminary investigation results, the detailed investigation concluded 
that the failure occurred because the adjustment sleeve at the upper connection of the 
mud boost line of riser joint SD11-017 was not properly secured allowing the sleeve to 
rotate and the mud boost line to become fully disengaged from the sleeve threads.  This 
allowed the mud boost line to drop by approximately two inches (50.8 mm) causing the 
loss of pressure integrity and ultimately the discharge of SBM. 
 
The manufacturer claims that the design of the mud boost line connection is fail safe. 
Modelling of the riser system with the high loads (greater than 1.5 million pounds force – 
weight of marine riser [mmlbf]) in the Aspy-D11 water depth allowed the seal to disengage 
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and fail.  Had the adjustment sleeve been properly secured on the failed joint at the time 
of the incident, the incident would not have occurred.  The disengagement of the sleeve 
may have been the result of a human error at the time of riser manufacturing/assembly, 
or vibration from wave action and/or mud pump operation may have caused the sleeve 
to rotate. 
 
Concurrent with the examination of equipment, equipment inspection records were 
reviewed by both BP Canada and the CNSOPB.  Both reviews concluded that riser joints 
had undergone all required routine inspections to maintain conformance with operating 
standards.  There were no known operational issues documented with the failed 
equipment. 
 
The following contributing factors were also identified in both reviews: 
 

• the manufacturer’s onshore procedure and inspection criteria to engage and 
properly secure the adjustment sleeve locking mechanism is lacking sufficient 
detail; 

• industry best practices in place worldwide do not include real-time monitoring of 
mud boost line pressure or regular mud boost line pressure testing during ongoing 
operations; and 

• standard methods employed for regular ROV marine riser inspections are not 
effective in detecting potential loosening of the mud boost line adjustment sleeves. 

 
In addition to the corrective and preventative actions implemented before drilling was 
allowed to resume, additional commitments were made by BP Canada to prevent 
reoccurrence of this type of incident within the oil and gas industry globally, including: 
 

• review and revise BP global practices and procedures to include routine pressure 
testing of the mud boost line once the riser is in operation; 

• recommend that the riser manufacturer (Cameron) update their procedures to 
include additional specifications for preparation and inspection of the adjustment 
sleeves and include photos of a properly installed adjustment sleeve; 

• recommend that Seadrill updates appropriate riser handling and installation 
(inspection) procedures based on information from Cameron including adding 
ROV visible markings to show the proper location of auxiliary line box positions 
and adjustment sleeve locking position; and 

• review American Petroleum Institute Recommended Practice API RP 16Q: 
Design, Selection, Operation, and Maintenance of Marine Drilling Riser Systems 
and recommend revision of current industry standard to include routine pressure 
testing of the mud boost line post riser deployment. 
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Evidence of other instances of this type of failure were sought out within the BP Canada 
and Seadrill organizations and within the oil and gas industry worldwide, and no such 
evidence was identified confirming that this is not a systemic problem.  The CNSOPB 
checked with its international regulator peer network and no other failures of this type 
were found.  Cameron itself confirmed that they were not aware of this type of failure 
previously with its equipment deployed worldwide.  As a result of this incident, Cameron 
issued a Product Advisory for the Load King Pin-Up drilling riser on August 14, 2018 to 
alert users worldwide of the potential for this type of incident. 
 
6 SBM Fate and Effects 
 
The fate and effects of the SBM once discharged to the marine environment is of concern 
to everyone including the CNSOPB, federal and provincial governments, potentially 
affected parties (e.g. fishers), Indigenous groups, and the public.  As stated in the 
Environmental Impact Statement (EIS) for the Project, the potential adverse 
environmental effects of a SBM discharge include: 
 

• potential for smothering of sedentary or slow moving species on the seafloor (i.e. 
if deposition is greater than 10 millimetres (mm) in thickness); and 

• potential for physiological stress, such as reduced growth and survival for mobile 
species associated with exposure to elevated levels of suspended solids or 
sediment anoxia. 

 
The accidental discharge of SBM was modelled to inform the environmental effects 
assessment for the drilling project.  The predicted adverse environmental effects of the 
accidental discharge of SBM considered the results of the dispersion modelling and the 
ability of mobile species to avoid areas of elevated suspended solids.  The modelling 
supported the EIS prediction that any effects would be temporary, reversible, highly 
localized and ultimately not significant. 
 
The CNSOPB required BP Canada to conduct studies into the fate of the SBM discharged 
into the marine environment to confirm the predictions contained in the EIS.  In 
consultation with the CNSOPB, BP Canada conducted the following activities to establish 
the fate of the SBM and provide information to assess its potential environmental effects: 
 

• three-dimensional dispersion modelling to predict where the SBM settled; 
• ROV (video) survey of the seabed along eight transect lines, out to 500 m from the 

well site in a radial pattern; and 
• collection of multiple sets of samples of seafloor sediments at strategic locations 

to compare to the predictions of the model used in the EIS and a model developed 
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specifically following the discharge, taking into account the location of the 
discharge along the mud boost line, as well as the results of the video footage 
interpretation. 

 
In addition to BP Canada’s activities, the CNSOPB conducted its own assessment of 
environmental effects, which included the following activities: 
 

• review of the ROV videos of the accidental discharge and video footage of the 
seafloor collected before drilling began, during the accidental discharge and after 
the discharge; 

• a subject matter expert in deep water benthic marine biology was consulted on 
the video footage interpretation; and 

• independent laboratory analysis and review of duplicate seafloor sediment 
samples for chemistry and toxicity. 

 
6.1 Video Survey Results 
 
On June 22,, 2018, BP Canada collected video footage along the upper portions of the 
riser to ascertain the location of the SBM losses.  The video showed that SBM was falling 
in a ‘snowfall’ pattern down the sides of the riser through the water column to the seafloor. 
Some accumulation of SBM could be seen on the riser itself (see Figure 3).  There was 
no evidence of the SBM at the sea surface, as expected given the density of the SBM 
was greater than that of seawater, causing it to sink rather than float. 
 

Figure 3: Mud accumulation along the marine riser. 
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All of the survey videos showed that there were no habitat forming aggregations of benthic 
species (e.g., corals or sponges).  No species at risk were positively identified in the 
videos.  Species observed include cuskeel, sea cucumbers, anemones, brittle stars, 
corals, sponges, unidentifiable fish species from the family Macrouridae and one 
unidentified species of small octopus. 
 
6.2 SBM Depositional Modelling Results 
 
The results of the three-dimensional dispersion modelling conducted by BP Canada of 
the SBM cuttings discharged during drilling operations and the SBM discharged during 
the incident are indicated on Figure 4.  The figure also illustrates the location of the pre-
drill and post-discharge video transects and the seafloor sediment sampling locations. 
 

Figure 4: Video survey transects, sample collection locations, and predicted fate of SBM 
 

The results of the three dimensional modelling indicated that the SBM discharge settled 
on the seafloor east and south-east of the wellhead.  The lateral extent was predicted to 
be approximately 250 m with a maximum depositional thickness of 3.7 mm.  The resulting 
flow pattern for this type of material in this physical environment makes it unlikely to settle 

Sample location 
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in a pile surrounding the wellhead, but rather to cascade out in a very thin layer a short 
distance from the wellhead and become sparser as the distance from wellhead increases.  
The ROV seabed video surveys indicated the presence of SBM on the seafloor in a mostly 
ribbon-like pattern (Figure 5) in a south-east direction from the well center.  The 
appearance of SBM decreased as the distance from the wellhead increased, as 
predicted. 
 

 
Figure 5: Darker substrate indicating SBM in ribbon-like pattern on the seabed  

at approximately 165 m from wellhead along 115o bearing. 
 
6.3 Sample Analysis Results 
 
To confirm model predictions, sediment samples collected were analyzed by a certified 
laboratory in Halifax, Nova Scotia for BP Canada.  Duplicate samples were analyzed for 
the CNSOPB by certified laboratories in Nova Scotia and British Columbia.  Samples 
were analyzed for key indicator components of SBM and for toxicity. 
 

SBM is detected in the laboratory by determining the presence or absence and amount 
of barium in a sample.  The greater the concentration of barium in a sample, the greater 
the volume of SBM present.  While SBM can contain some hydrocarbons, SBM presence 
in a sample is not a good indicator of the presence of a toxic level of hydrocarbons.  As 
indicated in Section 3.3 of this report, the SBM chemical constituents used for drilling the 
Aspy D-11 well were selected in accordance with industry standards and the CNSOPB 
Offshore Chemical Selection Guidelines which promote the use of no/low toxicity 
chemicals that are biodegradable and non-bioaccumulating.  Biodegradation typically 
accounts for 50-70% reduction of hydrocarbons within one month of discharge to the sea. 
 
As indicated in Figure 4, samples were collected at increasing distances from the 
wellhead.  The 10 m sample is considered to be the wellhead location sample.  With 
respect to the analysis conducted for the CNSOPB, the amount of barium detected in the 



Unauthorized Drilling Mud Incident Summary Report (November 2019) Page 15 of 17 

wellhead location sample was lower than in the samples taken at the 50 m and 125 m 
sample locations, indicating a lower volume of SBM around the wellhead. 
 
The analyses of the 50 m and 125 m samples are important as they are locations where 
the dispersion modelling indicated the greatest concentration of SBM to be found.  The 
elevated levels of barium at these locations confirm this.  Beyond 125 m, the barium 
concentration decreases with increasing distance.  Within 500 m of the well, the barium 
concentration was consistent with background levels.  The results are consistent with the 
modelling conducted by BP Canada following the discharge and are what would be 
expected based on the nature of the material and the physical environmental conditions 
at the well site (very little current at that water depth). 
 
Hydrocarbons were only detected at the location nearest to the wellhead (10 m).  
Hydrocarbons were not detected at any of the other sampling locations.  This could be 
the result of unintentional loss of trace amounts of sealants used along connection points 
between the conductor, wellhead, blowout preventer and riser joints. 
 
With respect to toxicity, all samples were determined to be non-toxic, with the exception 
of the wellhead sediment sample.  The toxicity at this location may be due to the presence 
of hydrocarbons (as indicated above) or other additives.  The toxicity results are unlikely 
to be attributable to the presence of the SBM, as results from all of the other sample sites 
with SBM present, including the 50 m and 125 m samples where SBM presence was 
greatest, did not indicate toxicity.  The synthetic non-aqueous component of the SBM 
consists mainly of PureDrill IA-35LV.  This chemical is a substance listed on the Offshore 
Chemical Notification Scheme (OCNS) ranked in Group E (chemical hazard and risk 
management system – CHARM), which means it is readily biodegradable and non-bio-
accumulative. 
 
6.4 Fate and Effects Conclusion 
 
Based on the results of the fate and effects assessment conducted by BP Canada and 
confirmed by the CNSOPB as described above, the CNSOPB concluded that there were 
no significant adverse environmental effects of the SBM discharge.  This is specifically 
based on the following: 
 

• chemical components of SBM were selected in accordance with CNSOPB 
requirements and accepted industry standards related to toxicity, biodegradation, 
and bioaccumulation; 
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• the benthic habitat and species composition was typical of deep-water habitats on 
the Scotian Slope.  There were no aggregations of habitat forming benthic species 
such as corals and sponges observed; 

• post-incident video footage showed thin ribbon-like bands of SBM deposition in 
decreasing amounts as distance from the well increased (consistent with modelled 
results); and 

• the modelled depositional thickness of the SBM was a maximum of 3.7 mm, well 
below the thickness that can result in smothering.  The ROV footage indicated that 
the SBM thickness did not appear to accumulate to a depth likely to result in 
smothering. 

 
7 Compliance and Enforcement 
 
On October 15, 2019, BP Canada was issued a Notice of Non-Compliance by the 
CNSOPB’s Chief Conservation Officer and Chief Safety Officer arising from the June 21, 
2018, discharge of a maximum of 136 cubic metres of SBM at the Aspy D-11 exploration 
well location.  A Notice of Non-Compliance alleges a contravention in a statutory provision 
in the Accord Acts legislation. 
 
The Notice of Non-Compliance was issued in reference to S.166(1) of the federal 
Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation Act: 
 

Spills Prohibited 
 

166(1) No person shall cause or permit a spill on or from any portion of the 
offshore area. 

 
The CNSOPB contemplated whether additional enforcement action is required as a result 
of this incident.  A number of factors were taken into account, including: 
 

• The CNSOPB, based on the results of the fate and effects analyses, available 
advice and information (including comparison to pre-activity conditions), 
determined that there were no significant adverse environmental effects as a result 
of the incident. 

• There are no known previous incidents or similar failures of this type of equipment 
within the industry globally, and the CNSOPB has accepted that the design, 
installation, testing, inspection and monitoring practices used by BP Canada and 
its contractors for the mud boost line equipment aligned with accepted industry 
practice. 
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• The incident learnings in terms of improved equipment practices have been shared 
globally within BP and the contractors involved in the program, and have also been 
shared with the global oil and gas industry to help prevent reoccurrence. 

 
The CNSOPB also considered the appropriateness of BP Canada’s corrective and 
preventative actions, along with BP Canada’s cooperation with the CNSOPB in response 
to this incident, recognizing the following: 
 

• BP Canada reported the incident to the CNSOPB in a timely manner.  The 
CNSOPB directed BP Canada to halt drilling operations, and BP Canada did not 
resume drilling until authorized by the CNSOPB. 

• The CNSOPB visited the rig on a number of occasions following the incident to 
gather information relating to the incident occurrence, to verify regulatory 
compliance and implementation of corrective and preventative actions, and to 
provide enhanced regulatory oversight. 

• BP Canada conducted its own investigation into the incident in accordance with 
regulatory requirements and company management systems. 

• The CNSOPB reviewed and followed up on the BP Canada investigation report 
and other information submitted as required following the incident, ensuring that 
appropriate actions were being taken by BP Canada, and that these measures 
were aligned with the CNSOPB’s own information and expectations. 

• By July 22, 2018, after drilling operations had been suspended for 31 days, the 
CNSOPB was satisfied the necessary investigation and implementation of 
corrective and preventative actions had been completed by BP Canada.  These 
actions included repairs and operational improvements to the involved equipment 
and improved inspection and monitoring procedures.  Only then did the CNSOPB 
authorize drilling operations to resume. 
 

The CNSOPB concluded that the facilitated compliance measures taken following the 
SBM discharge are appropriate for preventing reoccurrence, and that further enforcement 
action on this matter is not necessary to ensure ongoing regulatory compliance. 
 
The Notice of Non-Compliance will be taken into account should BP Canada have an 
incident in relation to any future activity in the Canada-Nova Scotia offshore area. 



Drilling Mud Composition for BP’s Exploration Well

The chemicals below are the constitutes of the synthetic non-aqueous drilling fluid 
system currently being used on BP’s Aspy D-11 well, on-board the West Aquarius 
drilling rig.  These chemicals are routinely used in global well construction activities, and 
are not necessarily limited to oilfield usage. 

Chemical Name Cas. Chemical Purpose Product Function
Calcium Hydroxide 1305-78-8 Provides a source of alkalinity to 

neutral any the effects of any 
acid gas intrusions.

pH Adjustment Agent

* Calcium Chloride 10043-52-4 An inorganic salt added to the 
water-phase of a non-aqueous 
drilling fluid system, also serve 
to inhibit undesirable formation 
reactions such as clay swelling.

Brine-Phase Water 
Activity Adjustment 
Agent

Calcium Carbonate 1317-65-3 Used as a sealing agent to 
prevent the loss of the drilling 
fluid system into porous 
formations.

Bridging Agent

Barite 13462-86-7 High density natural mineral to 
control the density of the drilling 
fluid system.

Weighting Agent

Organophillic Clay A natural clay mineral that has 
been chemically modified to 
provide viscosity in non-aqueous 
drilling fluid systems.

Gelling Agent

Styrene Acrylate 
Polymer

Copolymer that provides filtration 
control, reducing invasion of the 
fluid system into permeable 
formations.

Fluid Loss Reducer

Tall Oil / Fatty Acid 
reaction product

Provides preferential wetting to 
ensure solids incorporated into 
the fluid system are not water-
wet 

Wetting Agent

TOFA maleic 
anhydride, and 
Polyamine

689-90-47-6 Provide emulsification of the 
water and non-aqueous phase of 
the drilling fluid system

Emulsifier

Dipropylene glycol 
methyl ether

Provides elevated low shear rate 
viscosity 

Viscosifier

**Synthetic isoalkane,
hydrocracked, 
hydroisomerized, 
hydrogenated, C10-25, 
branched and cyclic 

445411-73-4 Synthetic base fluid that provide 
the continuous phase of the non-
aqueous drilling fluid system.

Base Fluid

** The non-aqueous base fluid is the largest volumetric component of the fluid system comprising 50-65% of the total fluid system.

* The Calcium Chloride aqueous brine phase is the second largest component representing 10-20% of the total fluid system.

Appendix A
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