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Pipeline protection structures
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a) concrete mattress from above (polypropylene rope in blue) b) concrete mattress side view c)
concrete mattress laid on pipe (SPS, 2018) d) cross profile of deployed mattress.
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Pipeline protection decommissioning

* With increased decommissioning activity, the potential re-
q use/recycling of structures is becoming a major priority for

i ié .
| operators and policy makers.

8 %

"+ OSPAR 98/3 does not provide guidance on pipeline protection

| decommissioning, however, UK legislation does.

* Majority of mattresses are currently being taken onshore.

Concrete mattresses stored in quarry.

ZSAMS A

Ty, g

University of the

iiii& @
g}ﬁﬂ;ﬂdﬁaaggiﬁﬁéchd cuRoe & scorLAND \_ Sco’;tish Fundi.ng Coqncil WWW- S a m S o a C o u k

- uropean Socla un
Egu 5 nan El Iean e Investing in a Smart, Sustainable and Inclusive Futre  Promoting further and higher education



What we will cover today

Michael
Artificial reef creation potential

Quantifying the marine life currently
utilising protections

Understanding the effect of scale
dependant habitat complexity
offered by protections

Quantifying heavy metal
contamination of protections
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Project overview

Inform further legislation on decommissioning of pipeline protection structures by

* Providing regional-scale recommendations to policy-makers and industry on decommissioning strategies

* Contributing evidence to enable comparative assessments of decommissioning programmes

Research aims

* Quantifying and evaluating the integrity of pipeline protection structures (PPS)
* Quantifying organic and inorganic contaminants in concrete mattresses including polypropylene ropes

* |nvestigating reuse/recycling options for concrete mattresses according to current legislation

Concrete block Propylene rope Pipeline

* Estimating the resource required and CO, emissions for different decommissioning scenarios | |

Concrete mattresses

Rockdump
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Characterising the current state of pipeline protection structures

Overall Method

Quantitative assessment

Qualitative assessment
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Characterising the current state of pipeline protection structures

Overall results
Quantification assessment from 4 major operators

Pipeline protection
structures

48,910
min

* From 8,639 km of pipelines surveyed

Mattresses Grout bags Rockdump

Pipeline Within safety Outside safety Estimated Estimated

protection zone (%) zone (%) number inside number outside

structures safety zone safety zone

Mattresses 65 - 82 18 - 35 18,615 -21,649 5,523 -6,246

Grout bags 71-91.5 8.5-29 23,508 2,245 o PO

Rockdump 18 - 50 50 - 82 NA NA egenc ' 2550 00 1sC
A Rockdump ’ Grout Bags —— Pipelines Km
O vatresses B Rockdump Coastline

Qualitative assessment (in progress)
* Northern North Sea: no sigh of degradation in northern

North Sea

 Southern North Sea: integrity assessment rejected

* NB some signs of degradation were observed from other
pipelines surveyed (not part of this study)
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Determination of organic and inorganic contaminant concentrations in decommissioned concrete mattresses

orere Methes  dssamples

Hole from drilling

Random block to sample

Ceramic knife

Section of the propylene rope associated with the block
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Preliminary results and discussion

Initial Results
* Metal concentrations (pg/g)

Li V Cr Mn Co Ni Cu Zn As Sr Zr Nb Mo Cd Pb U
190 - 226- 449 -

Samples 2-16 43-122 11-41176-1247 2-15 6-45 16-95 .. 3-57 ,°° 0 0-2 0-12 0-5 18-1513 0-4
C;';:g' 04 291 09 09 01 ND* 16 127 04 15 31 01 ND* 01 17  <0.
Control " v4 208 06 04 01 ND* 2 28 03 1 22 01 ND* 01 26 <01
white
CE‘;‘:?' 01 326 07 09 01 ND* 47 68 04 25 51 01 ND* 01 46  <0.
i‘;’;‘lgv‘\’" 01 319 78 06 01 ND* 11 37 04 27 56 02 ND* 01 369 <0.

* Non detected (ND)

Discussion

* Further analysis on Ba, Fe, Al and Hg

* Investigating natural processes and sources of contamination including post-contamination

* Incorporating metadata (distance from source) and background concentrations found in North Sea
 Contamination from production versus damage from pipeline?

 Mattresses found at production site accumulating radioactive element?

* Impact of contamination on marine environment and quality of seafood product? \
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Michael — Artificial reef potential

Quantifying the marine life
currently utilising protections.

Understanding the effect of

scale dependant habitat
complexity offered by
protections.

Quantifying heavy metal
contamination of protections.
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What marine life is currently using protections as habitat?

*This study analysed ROV footage from the whole of the North Sea and quantified the benthic

and fish species present.

*|nvestigating the effect of protection type, depth, region and exclusion zone proximity on

abundances of groups of species.
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Findings

T

3.21 times higher on mattresses

2.44 times higher on mattresses

than bare
> (] (]

pipeline.
3.7 times higher on mattresses

_/

SSAMS A&

University of the

L @
Eiﬁl;liagr;dsaaggigir;?;chd EUROPE & SCOTLAND o \_ Scottish Funding Council WWW- S a m S 0 a C 0 u k

* pean So
agu 5 nan El Iean e Investing in a Smart, Sustainable and Inclusive Future Promot ing further and higher education



Using industry collated ROV for ecological analysis

* A few studies have been published using industry ROV footage for ecological purposes.
* Authors have highlighted the issues regarding ROV use and a researchers ability to make

robust conclusions.
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_* This work is a MASTS OGER funded piece of work that aims to conduct surveys across the

UK. Utilising participants ranging from students to oil and gas professionals.

. Participants needed
To be a part of this study email: Michael.Redford@sams.ac.uk
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Effect of habitat complexity

*This study uses 3D photogrammetry techniques to model a variety of reef creation scenarios.

* *From these images complexity values can be determined and potential faunal occupancy

inferred.

» *Complexity values will also assist in identifying any potential habitat bottlenecks.
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But are they safe/can they be allowed for re-use as artificial reefs?

*Metal ions are present in the ocean and utilised by marine species,’

however, at higher concentrations they can be toxic to many species.

*Mattresses from the northern North Sea have been sampled.

| CP-MS will be used to determine metal content.
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Can you help?

* Access to decommissioned concrete mattresses from the North Sea (particularly SNS)

Contact either: Elise.Depauw@sams.ac.uk or Michael.Redford@sams.ac.uk

* Looking for participants for our ROV use survey

8l Contact: Michael.Redford@sams.ac.uk

* Access to potential case studies of reuse or recycling of concrete mattresses

Contact: Elise.Depauw@sams.ac.uk
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Thank you!

Funded by the European Social Fund and Scottish Funding Council as part of Developing Scotland’s

Workforce in the Scotland 2014-2020 European Structural and Investment Fund Programme.

This work received funding from the MASTS pooling initiative (The Marine Alliance for Science and
Technology for Scotland) and their support is gratefully acknowledged. MASTS is funded by the Scottish

Funding Council (grant reference HR09011) and contributing institutions.

Thank you to operators for assistance in sample, data and footage acquisition!
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