'B|0d|v ' rS|ty du ing
Decomissioning of o||
and Gas faC|I|t|7_}f"'

igs to ree
Impact or ;E;jhancement dl
on Marine _,odlver5|ty_¥ e et

©Fishe_rié$_ De ) ¥

Delivering sustainable solutions in a more competitive world


Presenter
Presentation Notes
Thank you /muchas gracias 
My name is Sylvia and I graduated from Complutense Madrischhh.biology
Working for many years in Asia as marine specialist scientist conservationiist 
nd the past two years with ERM in malaysia boleh, where I focus on oil and gas projects and iin particular decommissioning and artificial reefs..



 Enhance knowledge about Decommissioning/Asset retirement

o Background
o Situation in South East Asia

* Rigs to reef Impact and/or Enhancement of Marine Biodiversity

0 Rigs to reefs Objective
0 Rigs to reefs Evaluation

» Case Studies

e« Conclusion
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 Decommissioning is a process implemented when an oil or gas facility
approaches the end of its useful life or the field is exhausted.

e The structures are cleaned and secured.

 Decommissioning projects are LARGE, COSTLY and raises many
COMPLEX issues

» The Oil and Gas sector is one of the world’s most contaminating
industries ( mercury, cadmium, chromium, asbestos, arsenic, lead
TENORM etc.)

« The Oil and Gas sector is among the world’s least regulated industries
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Apart from oil spill and GHG we find contaminats Amontg the most pollutnats toxics….million of dollars 10-20…up
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Whats up in the world is that Prices down 70% since 2014…..


* Oil platforms, Oil rigs
e Jackets

e Pipelines

o Topsides

e Associated structures

) (e N | /0 L e 8 L e
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Put things in perspectives….pipelines several hundreds of km long 
Oil rigs colloqually speaking 


Background to today’s regulatory framework

» The offshore oil and gas industry has been operating worldwide for
many years, concerns regarding the environment were highlighted
already in the 1950s;

» Different areas have a different approach to understand and manage
the environmental impacts of these operations;

« Catastrophic events have shaped legislation and enhanced public
awareness, knowledge, experience, and time have all contributed to
knowing what we know now;

« Hazardous waste transport triggered the Basel Convention to control
transboundary movements of hazardous waste and their disposal;

* Brent Spar decommissioning project triggered OSPAR Decision, on the
Disposal of Disused offshore Installations in the North Sea-

“the entire platform must be treated as waste”
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Decommissioning |

South East Asia hosts many
aging offshore facilities and
present a combination of issues:
»Shortage of decommissioning yards;

nots and Issues

»Shortage of waste recycling facilities;
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=| ack of policy framework or
applicable guidelines;

=| ack of financial support;

»Sensible marine receptors already under
threat of Climate Change;

= A total of 833 platforms
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Coral trinagle have countries signed convention on biological diversity? To place 10% of its ocean and mpa under protection by 2020
Asean platform development ascope guidelines…
Bimp eaga?
1The United States hosts the largest RtR programme in the world, the Louisiana Artificial Reef Program.  However recent developments in 2011 via the United States Congress and the Texas legislature (through the National Fishing Enhancement Act and Chapter 89, Parks and Wildlife Code respectively) sought to limit liability during AR establishment
This new directive requires oil and gas companies to remove non-producing platforms more quickly, within five years.  The initiative was aimed at cleaning up what the industry calls "idle iron" inactive wells and platforms that litter the Gulf and could pose hazards to shipping, and run some of the greatest risks of leaks and accidents after storms.  This new directive was prompted by damage from Hurricane Katrina in 2005 and came just months after the Deepwater Horizon rig blowout that discharged millions of barrels of oil into the Gulf in 2010. 
Conversion of RtR can still be adopted by enforcing a newly created Rigs to Reef Habitat Act, 2013 that outlines several steps to be taken, including removal of the top decks, maintaining an anode system and navigation aids, and paying into a Reef Maintenance Fund created by the Rigs to Reef Habitat Protection Act. 
In United Kingdom and Norway, there are around 500 - 600 offshore structures and many of these structures were placed before the OSPAR convention was enforced, which now requires the complete removal of these installations.  Under the OSPAR convention the entire platform is treated as waste.  Derogation from the OSPAR convention to adopt rigs to reef as an option for decommissioning requires strong support from the national government and to date has not occurred. 
The chief party is the Department of Mineral Fuels (DMF) and this department has developed together with industry partners the Guidelines for the Decommissioning of upstream exploration and production facilities.  A Working Group was established comprising relevant government agencies and oil and gas operators.  The objective of the Working Group was to establish decommissioning guidelines that are executable and acceptable to all related parties
Ingeborg is doing that at the moment



South East Asia hosts:

75% of world’s coral spp.

40% of world’s reef fish spp.

6/7 of world’s marine turtle spp. L8 . e 3%
..-:...':-.._ 'ﬂ" : -

Highest Marine

Biodiversity in the

world

51 of world’s 70 mangrove spp.

23 of world’s seagrass spp.

= A third of world’s coral reef, mangroves
and seagrass beds

1111111

= Marine Biodiversity Global Hotspot

= Many Endemic species to this region
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Rainforest same biodiversity as CR aprox


A succint definition of an artifical reef can
be found in Seaman and Jensen, 2000:

" An artificial reef may be described as one or
more objects of natural or human origin
deployed purposefully on the seafloor to
influence physical, biological or
socioeconomic processes related to living
marine organisms’

Materials of opportunity

Designed Material
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AR been around since generations
Materials oport later designed 


Physical

» Site selection of the AR

oEcological Criteria (e.g. proximity to NR)
oHydrological criteria (e.g. wave height, depth)
oWater Quality (e.g. turbidity)

oGeographic criteria (e.g. run off from rivers)
0Geology (e.g. substrate)

* Asset integrity

oCondition of structure

oRisks from corroding structure
oSize of structure

oPhysical habitat damage
oRelease of contaminants
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Socio-Economics

» Fishing
0 Recreational/Commercial

* General Importance

0 Cultural, Historical or
Archaeological

» Liability

» Reputational risk

» Stakeholders’ engagement

* Monitoring

* Policy framework & legislation


Presenter
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considerations….

Socioeconomics sport and commercial fishing area Cultural, historical or  archaeological importance\As FADs they attract  larger fauna and fishing  Vessels

Physical l distance to the nearest coastline;coastal processes including sediment movement;water depths (maximum, minimum, mean);
influence on stratification;tidal period;\shipping lanesdirection and velocity of residual currents;wind and wave characteristics;impact on coastal protection; Influence on water quality eg on local suspended solid concentrations;

Mercury climate change event fall over



Biological

Enhancement/benefits

» Ecological Metrics/ Enhanced
biological productivity

oDensity
oDiversity
oAbundance and/or growth rates

More food, increased survival

More shelter, decreased predation

More recruitment, intercepting larvae, nursery
for juveniles

« Improved population connectivity

olntercepting larvae otherwise lost
oNew habitat

* Prevent trawling
11
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Impacts/risks Evaluate

Benefits

e Physical habi
ysical habitat damage and/or Risk

« Change of marine food webs

» Overfishing ( FAD)

Spread of invasive

e Release of contaminants over time
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Arguments 

Bioological spawning and nursery areas influence of the structure communities of the seabed areas of natural beauty or significance known migration routes of fish or marine mammals / larvae stellement constraint/areas of scientific or biological importance



Rigs o reef Objeci

 Creation of New Habitat
* Restoration of Damaged habitat
 Protection of Valuable habitat

Biological

Establish
Objective

_ Socio-Economics
Physical

. ‘ €
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Integrate biological ohysical and socio economics

Viktigt att linka in de 2 tidigare med denna 
adress all previous considerations
arguments

 importance of establish objectiive after combination of biol socio and phy




Fish Communities

* To study the effect reefing a platform plays on the surrounding fish
communities these communities associated with a toppled, partially 1
removed, and standing platform was observed;

» Fish density and fish size are greater near the surface than the bottom,
and it was determined that fish communities are most likely found
shallower than 30 m to the surface;

* Fish communities were determined not follow a predictable pattern and
are likely site-specific.

Benthic Communities

» A Study was carried out in order to compare the success rate of biofouling communities
inhabiting the structures of decommissioned assets;

o Structures were compared in relation to their distance from shore,;

» This study states that reefing in shallower water does not increase benthic assemblage
success rate but rather vertical zonation did;

» Other studies highlight the fact that rigs placed as reef may provide unoccupied habitat and
facilitate invasive species settlement, many invasive species are associated to rigs

£ 5
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Many papers on fish enhancement/ basicallt studies with ah hypothesis and backed it up
Three thing
Reefing is better in shallower water than 30 m for fish and distance from shore doesn’t matter/ may provide area for colonisation for invasive spp.



An assessment was carried out by in 2000 by (Dokken et. al.), in order to compare the success rate of biofouling communities inhabiting the structures of decommissioned assets.  In the Study the structures were compared in relation to their distance from shore. The Study reported that vertical zonation on platforms was the most important factor in determining what biofouling communities dominated the structure not the distance from shore.  This study highlights the fact that reefing in shallower water does not increase benthic assemblage success rate.  
 
To study the effect reefing a platform plays on the surrounding fish communities, Wilson et. al.in 2004 observed the communities associated with a toppled, partially removed, and standing platform.  The standing platform was characterised by the same type of community of fish that was observed at other structures in similar water depths.  Time of day and depth stratum severely affected the fish communities structure and distribution however, the density patterns do not follow a predictable pattern and are likely site-specific.  Fish density and fish size are greater near the surface than the bottom, and it was determined that fish communities are most likely found shallower than 30 m to the surface on either the toppled or partially removed platform. 



eation of New Hal

Seabed Communities

Cr

» The effect of artificial reef on sediment physicochemical characteristics, benthic
communities and trophodynamics are poorly studied.

« Is arig placed on a sandy plain increasing biodiversity? It facilitates the replacement of
the biodiversity associated with a sandy substrate with that of a rocky reef, and if placed in
an area which is important for sandy-bottom species, may actually have a negative impact
according to many studies.

» Many colonised epifauna on the artificial reef are filter feeders that remove suspended
matter from the water column and produce faecal pellets, that settle on seabed, and bio

filtration occurs.

e Artificial reefs have been called “biofiltration units”

Y 5

The world’s leading sustainability consultancy FR r\.rf


Presenter
Presentation Notes
Seabed communities Lots of research is needed…Ar 

 By doing this the organic constituents in the water body is reduced an biofiltration occurs 

The effect of artificial reef on sediment physicochemical characteristics, benthic communities and trophodynamics are poorly studied (Danovaro, et al, 2002). There is a lot of information on how artificial reefs perform in coastal areas in relation to fisheries resources; yet fewer studies address the response and impact on seabed communities. Similarly, not everyone supports the contention that placing a reef on a sandy plain increases biodiversity. What it does is to facilitate the replacement of the biodiversity associated with a sandy substrate with that of a rocky reef, and if placed in an area which is important for sandy-bottom species, may actually have a negative impact.(Pitcher and Seaman, 2000).
The physical presence of artificial reefs on the seabed creates different environment due to possible changes in the hydrodynamic and sedimentation regimes (Falcao, et al 2009,). Many colonised epifauna on the artificial reef are filter feeders that remove suspended particulate matter from the water column and produce faecal pellets. These pellets are released into the water and settle on the seabed.  Filter feeders are so able to selectively enrich the organic content of the ingested and absorbed food from the water column (Shin et al 2014). By doing this the organic constituents in the water body is reduced and bio filtration occurs (Hawkins et al 1998, Navarro & Thompson, 1997). Filter feeders play role in in process of nutrient recycling therefore artificial reefs have been called “biofiltration units” (Bugrov, 1994, and Laihonen et al 1996).Hence nutrient flux are modified and new and complex food webs are created by changing the density and granulometry of particles and leading to change in the physicochemical characteristics of nearby environments, which lead to changes in food availability quantity and quality (Shin et al,  2014). The sediment and the benthic organisms interact and the possible new production of both Nitrogen and Phosphorus, which are essential nutrients for marine productivity, may also cause eutrophication and give birth to toxic blooms. Studies have shown that macro benthos surrounding the rigs placed as reef generally exhibits a stronger response to variation in sediment granulometry with increase in faunal abundance and diversity
(Zalmon, et al 2014).  Rigs to reef may induce changes in water quality, water circulation, wave action, sedimentation rate, seabed ecology and chemistry that indirectly affects marine environment and biodiversity in a way yet not estimated and properly assessed. Moreover, there are reports of invasive species associated to rigs ( Page et al., 2006) artificial reefs may facilitate invasive species settlement by offering unoccupied habitat for colonisation (Ruiz et al 2009  and Sheehy, 2010) in particular if they are close to major shipping lanes.
 
It is important that environmental manager and Oil and Gas operators keep the geographical setting in mind for artificial reef creation. Difference in width of continental shelf, temperature, fish communities and seabed structure will all play a role in the function and establishment of the artificial reef, hence research outcome are likely to be site specific.
 (Love et al., 2005 ) predicted that the loss of a single rig structure from southern California would be equivalent to removing as much as 13  ha of average producing natural habitat in southern California for rockcod ( Sebastes levis) and 29 ha of fish producing biomass for bocaccio rockfish
 ( Sebastes paucispinis). These estimates contrast highly with other suggestions that existing rigs would not have any detectable impact on regional fish stocks 



Cretion of New Ha

Food Web
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Food Web Change�
Nutrient flux are modified and new and complex food webs are created by changing the 
    density and granulometry of particles and leading to change in the physicochemical 
    characteristics of nearby environments, which lead to changes in food availability 
     quantity and quality


Rigs to reef programme have the opportunity to place rigs in locations that may
maximize ecological benefits. Knowledge of larval dispersal trajectories may allow the
strategic placement of rigs to increase recruitment success and retain larvae that otherwise
would be “lost” to inhospitable substrates;

Rigs to reef may provide an alternative in areas where coral bleaching or other impacts have
heavily impacted and reduced habitat for fish, sea turtles etc.

Enhanced fishery productivity, is it realistic to place an
artificial reef in a ecosystem that is severely overfished and
expect that the site will be colonized by economically
valuable species?

In South East Florida despite construction of artificial reef habitats
that would be ideal for economically important species, in many
cases the most abundant fish species are represented by grunts
(Haemulidae).

In South East Asia on the rigs to reef many fusiliers (Caseonidae)
and red tooth triggerfish (Balistidae) are common and none
represent valuable economic species.
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Projeciion of Valueble

* Rigs themselves have been described as “de facto marine
protected areas” because they offer large internal spaces
and act as shelter to fish and other marine organism;

* Rigs are many times deployed with the argument to be
used as barrier to protect natural habitat from over
fishing eg reduce the impact from trawling( however
there are little/no research on the efficiency of this);

* Many foreign/local vessels are often found trawling
illegally in gazetted protected areas;

o Itis clear that the placement itself of an artificial reef is
not enough to provide protection of the natural habitat
areas without regular surveillance and monitoring.
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» Generally located between 20 and 40
degrees latitude (North and South)

» Temperature regimes between 0 — 37 C
* High Wave Energy
* High Primary Productivity

e Soft and Hard Bottom Habitats

18
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Fish Trap Survey ( Diversity)

» Two Year Study that collected organisms at
Four shell “rigs to reef” sites

» Ecological comparisons between artificial
locations and reference site ( shallow, deep
and natural reef site ) offshore California.

Species Diversity (H’')
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Love et al., 2005 ) predicted that the loss of a single rig structure from southern California would be equivalent to removing as much as 13  ha of average producing natural habitat in southern California for rockcod ( Sebastes levis) and 29 ha of fish producing biomass for bocaccio rockfish
 ( Sebastes paucispinis). These estimates contrast highly with other suggestions that existing rigs would not have any detectable impact on regional fish stocks 


e 1930’s Era — Qil production pier in
Santa Barbara, California.

e Removed in 2005 to near shore
environment

e Utilized concrete columns as the basis
of an artificial reef

Ecological Study (Density)

e Comparison to nearby natural reef
estimation of fish, invertebrate and
algal resources

e Measure how long will it take to be
productive
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ConfidentIn Malaysia, of the 300 fixed offshore platforms located in the shallow waters, 60% are nearing the end of their production life, Malaysia lacks governing legislation for decommissioning
Only one Baram-8 platform placed as RtR however due to the handover of the structures from Shell to the Fisheries Department, there has been no regular monitoring of the structure  
Other decommissioned platforms in Malaysia have adopted onshore disposal for the jacket &topsides as the  BPEO, such as the Ketam production platform in 2004 where the pipelines were flushed to meet 100ppm and cut (capped) and left in “situ”. 
The latest decommissioning activity in Malaysia took place in 2011-12 when PETRONAS decommissioned Samarang SM4 Field  and structure removal took place for two platforms
ial reports 


Ecological Study ( Fish
Communities Structure Analysis)

* Do they provide sufficient resources to
sustain populations? Or just FAD?

* Do they provide recruitment and nursery

function?
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Fully sustained populations up to 5
years

Confirmation that artificial reef may
wholly sustain fish populations

Artificial reef may serve as
recruitment and nursery stations
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Redbar an
Act as FAD or EFH…important slide
thias max size over 100mm


Baram 8/the only Artificial Reef up to date in
Malaysia

The following photographs are courtesy of Daud Awang
from the Fisheries Research Institute Sarawak Branch
Malaysia paper “OIL RIG AS ARTIFICIAL REEF: EXAMPLE OF
BARAM 8 “ at the RIGS-TO-REEFS: PROSPECTS FOR LARGE
ARTIFICAL REEFS IN TROPICAL SOUTHEAST ASIA
WORKSHOP (12-13 November 2013, Singapore )

21

The world’s leading sustainability consultancy

ERM


Presenter
Presentation Notes
Place in 2004 in 20 m seabed  jacket 


Baram-8, now well known as the Kenyalang Reef, was one of the first rigs-to-reef in this region.  
The toppled structure was relocated to shallow water depth of around 21 m after it collapsed 25 nautical miles offshore.  

The creation of Baram-8 to artificial reef was due to a request from the fisheries department.  Baram-8 was a single well 3-legged wellhead with a protection jacket located 8 nautical miles from Tanjung Baram of Miri.  Decommissioning first started in 2001 after intensive consultation with external stakeholders (local fishermen, local councils, etc.) and approval from the National Oil Company PETRONAS. 
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Case Study- Tropi

Expected Outcome of Baram 8

Predicted to have a positive impact on
the diversity of epifaunal communities

 Artificial reef replacement would lead to
greater fish diversity and abundance

» Potential for provision of new fisheries
resource at artificial reef site

e Placement of the structure on the seabed
will constitute a new potential hazard/
obstruction

25

The world’s leading sustainability consultancy

Current status of Baram 8

No published data to support this
Photographs show very slow colonisation of

important benthic assemblages but further
research is needed to confirm this

There are pelagic fish species present
Artificial reef may act as shelter and/or feeding
station

Photographs show snagged fishing nets

Photographs show snagged fishing nets
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Dive operators will benefit/Yes 


The Baram 8 tripod was pushed over in a storm in the 1970s and collapsed onto the seabed. It was taken out in 2004 and relocated a few miles south-west and laid in sand in 20 metres of water. 

Lessons learntIn Malaysia, of the 300 fixed offshore platforms located in the shallow waters, 60% are nearing the end of their production life, Malaysia lacks governing legislation for decommissioning
Only one Baram-8 platform placed as RtR however due to the handover of the structures from Shell to the Fisheries Department, there has been no regular monitoring of the structure  
Other decommissioned platforms in Malaysia have adopted onshore disposal for the jacket &topsides as the  BPEO, such as the Ketam production platform in 2004 where the pipelines were flushed to meet 100ppm and cut (capped) and left in “situ”. 
The latest decommissioning activity in Malaysia took place in 2011-12 when PETRONAS decommissioned Samarang SM4 Field  and structure removal took place for two platforms




Conclusion

*  Creation of artificial reefs/ reefing induce changes in:
Water quality/ Water circulation/Wave action/ Sedimentation rate/ Seabed ecology/Seabed
chemistry, that indirectly affects marine environment and biodiversity in a way
not yet properly estimated/assessed;

» Difference in width of continental shelf, temperature, fish communities and seabed structure
will all play a role in the function and establishment of the artificial reef, hence research
outcome are likely to be site specific;

» Artificial reef deployment should only be viable after a process assessing the different factors
and criteria have been undertaken, and where trade off priorities consider environmental risks
and biodiversity conservation;

* The objective of the artificial reef needs to be clearly defined and ecological targets
set for monitoring;

« In the absence of supporting guidelines and with many uncertainties that require answers
larger scale reefing as of today in South East Asia is not environmentally responsible.
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The effect of artificial reef on sediment physicochemical characteristics, benthic communities and trophodynamics are poorly studied (Danovaro, et al, 2002). There is a lot of information on how artificial reefs perform in coastal areas in relation to fisheries resources; yet fewer studies address the response and impact on seabed communities. Similarly, not everyone supports the contention that placing a reef on a sandy plain increases biodiversity. What it does is to facilitate the replacement of the biodiversity associated with a sandy substrate with that of a rocky reef, and if placed in an area which is important for sandy-bottom species, may actually have a negative impact.(Pitcher and Seaman, 2000).
The physical presence of artificial reefs on the seabed creates different environment due to possible changes in the hydrodynamic and sedimentation regimes (Falcao, et al 2009,). Many colonised epifauna on the artificial reef are filter feeders that remove suspended particulate matter from the water column and produce faecal pellets. These pellets are released into the water and settle on the seabed.  Filter feeders are so able to selectively enrich the organic content of the ingested and absorbed food from the water column (Shin et al 2014). By doing this the organic constituents in the water body is reduced and bio filtration occurs (Hawkins et al 1998, Navarro & Thompson, 1997). Filter feeders play role in in process of nutrient recycling therefore artificial reefs have been called “biofiltration units” (Bugrov, 1994, and Laihonen et al 1996).Hence nutrient flux are modified and new and complex food webs are created by changing the density and granulometry of particles and leading to change in the physicochemical characteristics of nearby environments, which lead to changes in food availability quantity and quality (Shin et al,  2014). The sediment and the benthic organisms interact and the possible new production of both Nitrogen and Phosphorus, which are essential nutrients for marine productivity, may also cause eutrophication and give birth to toxic blooms. Studies have shown that macro benthos surrounding the rigs placed as reef generally exhibits a stronger response to variation in sediment granulometry with increase in faunal abundance and diversity
(Zalmon, et al 2014).  Rigs to reef may induce changes in water quality, water circulation, wave action, sedimentation rate, seabed ecology and chemistry that indirectly affects marine environment and biodiversity in a way yet not estimated and properly assessed. Moreover, there are reports of invasive species associated to rigs ( Page et al., 2006) artificial reefs may facilitate invasive species settlement by offering unoccupied habitat for colonisation (Ruiz et al 2009  and Sheehy, 2010) in particular if they are close to major shipping lanes.
 
It is important that environmental manager and Oil and Gas operators keep the geographical setting in mind for artificial reef creation. Difference in width of continental shelf, temperature, fish communities and seabed structure will all play a role in the function and establishment of the artificial reef, hence research outcome are likely to be site specific.
 (Love et al., 2005 ) predicted that the loss of a single rig structure from southern California would be equivalent to removing as much as 13  ha of average producing natural habitat in southern California for rockcod ( Sebastes levis) and 29 ha of fish producing biomass for bocaccio rockfish
 ( Sebastes paucispinis). These estimates contrast highly with other suggestions that existing rigs would not have any detectable impact on regional fish stocks 
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Human are very poor at dealing with risks or rare events that are greater than a life span
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For enquiries please contact:

Sylvia Jagerroos
MSc Biological Science

Sylviakm@gmail.com
Sylvia.jagerroos@erm.com

Website: www.erm.com
Phone: +60- 017 621 9671
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