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Seabed Surveys

e 0&G companies spend millions of dollars each year conducting:

- Pipeline route surveys

- Rig site surveys

- Field development surveys
- Debris surveys

- Environmental surveys etc

e The data acquired by these surveys is used for planning purposes, operational support and to manage risks

Sub-bottom profilers Multi-beam echosounders Side scan sonar Geotechnical sampling

\i

Source: ESRI PUG 2010 Presentation — Seabed Survey Data: Maximising Value ( )



Traditional Deliverables

Hardcopy maps, CAD files and immature GIS projects Survey reports
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What I1s the SSDM?

e AGIStemplate for Seabed Survey industry

e Based on an ESRI Geodatabase format as ESRI ArcGIS this is the de-facto industry standard for spatial data
management, mapping and GIS

e  Provide core components typically used in Oil & Gas companies’ offshore seabed surveys

e OGP SSDM effort is pioneered by Shell and Woodside

e  Many surveys have been successfully delivered in SSDM

“Vision is for the industry to have a template/standard for how seabed survey data is
delivered to and managed by oil and gas companies”




Why the need for the SSDM?

e Typically seabed survey data has been captured and delivered by survey contractors in
unstructured CAD or GIS files:

e Difficult and costly to manage internally

* Difficult to integrate survey data

e Difficult to share survey data with Joint Venture Partners
e Lack of integration within business workflows

e OGP now proactively define structured data model for better data management.

e Driven by the principles of sound geo-information management, OGP endorsed the seabed
survey data model (SSDM):

* A complete survey data management workflow

* Improved geohazards catalogue and interpretation knowledge base

* Improved integration with geosciences software and data exchanges

* Improved accessibility through spatial database engine and web services



The SSDM V1 Material (Released in April 2011) nap
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ESRI Personal Geodatabase template
Data Dictionary

ArcGIS Stylesheet

Conceptual data model diagrams
User and contractor guidelines
ArcSDE SSDM Implementation Guide
FAQ’s document

OGP SSDM guidance note

OGP website:

Now on Esri data model support page:

1 067 _550M_Template_WisB4_v1_20100708
= Ernvronmental_Samgies
f reie et

Seabed Survey Data Model (SSDM) User Guide

July, 2010




SSDM Task Force 2012-13

Seabed Survey Data Model Task
Force

S exapiny Pigalifle Pl

CADNemplates GMIEEEeasIoIlity Jorrw,lrs SYIMBOI0YY, raining Model / )1\

Katherine Butcher Khin-Fah Bong Gareth Wright Tami Shannon Gareth Wright Narmina Lovely*
(DOF Subsea) (Shell) (Woodside) (Fugro) (Woodside) (BP)

e SSDM Task Force Terms of Reference in place for these activities
SUB=greup

e 2012-13 work program in place and task force sub-group leads are making good
progress

* Janet Sinclair (PODS), Peter Veenstra (APDM)
and Luke Hutmacher (PODS ESRI lead) will be
involved



2012-13 Deliverables

SSDM Technical Specification

Designed to be used by O&G companies to embed into their survey contracts

Both O&G companies and survey contractors involved in the development of the document

Currently going through OGP approval process

Technical Specification
Seabed Survey Data Model Deliverables
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The SSDM V2 Material (—2013 Release)

SeabedML GML data exchange format

e CAD templates for MicroStation and AutoCAD

e Improved SSDM symbology stylesheet

e Refined geodatabase template (if warranted based on industry feedback)
e Example SSDM dataset and improved training materials

e Technical note on integrating the SSDM with industry pipeline data models e.g. PODS and APDM

Integrating the SSDM with pipeline data models enables the SSDM to be used for as-built pipeline and pipeline inspection surveys



Global Survey Contractor Adoption

Global survey companies are adopting the SSDM as the backbone to their survey data

deliverables to clients

A number of survey contractors are building scripts and tools to streamline the process of
loading seabed survey data to the SSDM from their processing and interpretation software

GIS capability within survey companies are matching the requirements of their clients SSDM

deliverables
Ti.muu

FGCI SSDM Workflow and ESRI Solutions

Data massage or Data load
Create SSDM Conversion and
Geodatabase attribution

DataQC s ;
SSDM dh PF"!al To Client :
Geodatabase R?sz: (P F“_l//..-"
FGCI
Enterprise

SSDM geodatabase provided by
client populated with

-axisting data
-proposed survey runlines and
survey areas elc...

DOF SSDM Workflow

Populate SSDM with survey data Add extra attributes and metadata

-via CAD, Excel, Fledermaus elc.

Add hyperiinks

-to reports, charts, data, images
elc

ssue project SSDM geodatabase

-within SSDM
-between SSDM and other
deliverables eg charts, 3D modeling

Source: 2012 ESRI UC presentation by Tami Shannon and Aaron Broughton (Fugro Geoconsulting, Houston, Texas) and DOF Subsea SSDM Workflow courtesy of Katherine Butcher (DOF Subsea, Perth)




SSDM Examples

Proposed Pipeline Route Survey

@ Test Demasxd Archoene  Aschditer
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Isopachs

Proposed Pipeline Route

Bathymetry surface

MBES, SSS, Pinger,
Boomer tracklines

File Geodatabase Deliverable

2

Disturbed Seabed

Soundings /

Low to steep relief
outcropping calcarenite

Survey Keysheet




SSDM Examples

Proposed Platform Survey

Survey equipment
extents (MBES, SSS) \

Tracklines (antenna,
boomer, MBES, SSS

positions etc) : Seabed
V»\‘Q;\ > z LS : features
v e : & (pockmarks)

y Bathymetry data (contours, grid
Geotechnical sampling . and soundings available)

Antenna Position —__|

Boomer Position

MBES Position —

X-Star Chirp Position

SSS Position — — ? A ; fi ¥y

Seabed




SSDM Examples

Consistency in data attribution

Seabed Features

X Coordinate System |
Subtypes

2lx

Domain |
Representations

General I

Tolerance I Resolution I
Figds |

Indexss Relationships |

Subtype Field: [svvBoLoGY_D

Default Subtype: | 101-Isolated Pockmark

L

Code
101
102
103

Description
101-lzolated Pockmark
102-Pockmark Cluster
103-Coale=ced/Combined Pockmark
104 104-Sand Ripples
105 105-High Senar Reflective Seabed Area

108 108-Jack-up Rig/Spudcan footprint _ILI
4 | »
ﬂ

Default Values and Domains:

Field Name
SURVEY_ID
SURVEY_ID_REF

T CoDE
FEATURE_DESC

Default Value Domain

BRSO, I

FEATURE_NAME
SURVEY DATE
4

Lise Defaults

Isolated Pockmark

Cancel Aapply

Primary Sediment

Secondary Sediment

Feature Class Properties 21xl Feature Class Properties 2|x|
General I XY Coordinate System | Tolerance I Resolution I Domain | General | XY Coordinate System | Tolerance I Resolution | Domain I
Fields | Indexes Subtypes Relationships | Riepresentations Fields I Indexes Subtypes Relationships I Representations
Subtype Field: [svmBoLOGY 1D =l Subtype Field: [svmBOLOGY_ID =l
Default Subtype: | 10-Gravel = Default Subtype: |201-Sity-sand |
it by
Code Description ﬂ Code Description ﬂ
10 10-Gravel 201 201-Sitty-zand
20 20-Sand 202 202-Claysy-sand
30 30-Sitt 4m 401-Silty-clay
40 40-Clay 402 402-Zandy-clay
501 S01-Rocky
h 999 999-Miscellansous hd
[l » [l »
Default Values and Domains: Default Va\uyﬂdﬂains:
Field Name Default Value Domain ﬂ ield Name Default Value Domain ﬂ
SURVEY_ID / SURVEY_ID
SURVEY_ID_REF SURVEY_ID_REF
L_LUDT CPASTUT L_LUULE CPASZUT
I FEATURE_DESC I FEATURE_DESC I
FEATURE MAME Gravel FEATURE_MAME S\Hy—yﬂ{
X[ [survEY DATE _'L|
L3
Layers | <Top-most layer> _I
15, aulks LI
Bl Sediment_Secondary_Ply_|Location: (363299.092547 8330909.603821) /
Field | Value ]/
OBJECTID 2
SHAPE Polygon
Survey Job No 40
fsymbology 1D 501-Rocky 0K I Cancel il
/loodside Standard Legend EPA3205

fFeature Description
el

Calcarenite
Rack

Survey End Date
Viater Depth (Metres)

12/04/2008
100

Height Description Depth From LAT
Dimension Description

Updated Date <null=

Updated By Fugro Survey Pty Ltd
Source of Interpretation Side Scan Sonar
CAD Layer Name SBF Fill

Remarks <null>

MNAMEL <null=

LINK1 <null>

NAMEZ2 <null>

LINK2 <null>

NAME3 <null>

LINK3 <null=
SHAPE_Length 10204522338
SHAPE_Area 49586.025332




SSDM Examples

* Integration With IVS Fledermaus 7.2 for 3D Visualisation

*  CARIS and CODAOctypus have expressed interest in supporting the SSDM

A number of SSDM toolkits becoming available e.g. MariSoft, VisualGIS etc

»  Consulting firms e.g. Exprodat provides history survey data conversion services

& Fledermaus -- G:\Scratch\SSDM\SSDM_Test.scene
File Exploration Controls Rendering Impart Create Tools Help

:; —_— / - 1 =
38,2743y 38.2752y 382754 38.2756y 38.2758y 38.276 1y 38,2763y I Time: [04/10/38 11:00:51.0  Rate: [ 15 wlo| w[w] || @  Tme -I

19 [ ; Arc Workspace | Bounds | Tme | Info |
- Cornecti [ reatur
ArcWorkspace 1 " None (" Folder Fie " Personal " ArcSDE 5 SSDM_Pilot_Project_MGAS1.gdb

BRO_Area2 - [ Environmental_Samples
B Trackiines_Arc_WEL C:\Seratch\SSDM\GISFGDB\SSDM_Pilot_Project MGAS1.gdb =
i e Jeos \SSDM|GISF DB \SSDM_Plat_Project ! o\ E- 2 shallow_Intermediate_Geology

Tsopach_arc_WEL
[[]5urvey_Sounding_Grid_pnt_WEL Disconnect Create i1 En [E) 1sopach_arc_WEL
Survey_Measurements H H
B 8 Sesbed Features Direct connection to

ip4.sd |

; woad  [B Seciment_Primary_Ply_WEL .
. irp2.5¢ - 6] Sesbed_Festure_Ply_WEL F I P | S D E
“ [ Chirad.sd - 6] Sediment_Secondary_Ply_WEL e ’ ersonal or

Seabed_Feature_Arc_WEL
- [7] Seabed_Feature_Pnt_WEL SS D M g eod atab ase
- [E5) T_Survey_JobDetails
[ rel_keysheet_2_lob_Details
i~ [ rel_Keysheet_2_SurveyEquipmentLimits
- [ BRO_Area2

Obiject Attributes

Data Sets

e0-Picking Object Attributes

[}

||Rendering Best...



SSDM Examples




Seabed Survey Workflow

e SSDM provides a structured workflow for managing survey data

Survey y
Planning

Reporting
\Charts
Maps

Field Acquisition

\'/ Processing
and Interpretation




Survey Planning

Identify 7| x|
whl Ll Identify from: I@ Survey Keysheet LI
| Be gt ew goskmads et gelecton Toos gindos tep - —
[DE@& ¥ t@x o | dmm o [0 K28 | e~ = ”"‘;,’;;‘:m“ i e [115.687957 -13.819311 Decmal Degrees L
| wr v e i P e View: GOA 1354 82, [ Donms e NotVeded | €2 | 3nansbyst = Lo Field | value [
— - OBJECTID 21
o & gsm . Tnu\l)
el R urvey Job No
5 B Seobed Survey Dola Growp Layer Q 5urvez Job Reference GWFOOL
= Woodside Standard Legend  EPA3301
: B Type of Survey 11-Pipeline Route Survey
Bl Gevksae Features (Lnesr) am Survey Title Western Flank Pipeline Route Survey
® M tsopechs & Area Name Western Flank
# F L of Profie FRY? e =3
i [ Paieo Channel sysiems (Lnear) | - Work Category Analogue Survey (Echo Sounder, Pinger, Profiler, Boomer, Sparker, Sidescan)
B scousticrertures = =» Work Description MEES, SBES, 555, Boomer
+ B Geslope Features (Polygans) - 18 Dimaas 20.SLURUEY.
H ;::::::::‘::md Mavioation = " Vertical Datum Ref Lowest Astronomical Tide
Clisnt Mame (Company GREATER WESTERIN Bl ANK POOIET
entify 21x] Survey Start Date 9/04/2007
Survey End Date 16/04f2007
Identify from: |® Survey Keysheet LI Currp:r 1oh Stahis ]H“;Uﬂ{;ta Erocessinn/Charitng/Benartinh completed.
Repart Ref Mo EGS Job Mo. 10048
=) Sunvey Keysheet Location: | 115.661068 -13.825702 Decimal Degrees A Data Source (Company) | EGS
“ Lady Nora Site Survey Data Quality Chedk DATA QC'ed
Field [ value | Geophysical Contractor EGS
OBJECTID 2 Positioning Contractor EGS
T
:urvey Job Mo L Date of Data Submission <null=
urvey Job Reference LNOO1 GMT Offset to Local Tme | 8
‘Woodside Standard Legend EPA3301 .
Remarks Original deliverable converted to SSDM farmat
Type of Survey 02-Site (Rig/Platform) Survey Updated Date 22/07/2010
Survey Title Lady Mora Site Survey Updated B G. Wright
Area Name Lady Mora TIVISV Subsea Projects — 2007 Western Flank Development Pipe Foule Survey - Final Geophysical Re.
Ty T FOSTRALR: 1
Work Category Analogue Survey (Echo Sounder, Pinger, Profiler, Boomer, Sparker, Sidescan)
Work Description MBES, 555, Boomer LINK2. <null>
TTvey DT e 2D SURVET NAME3 <null>
Wertical Datum Ref Lowest Astronomical Tide LINK3 <null=
Client Name {Company) GREATER WESTERM FLANK PROJECT Shape Polygon
[COrvey Start Date 137057200 Shape.area 0.003903
Survey End Date 30/04/2007 i |4 | _)l Shape len 0.942926
Grrent Jo 5 51a Processing CharngRepor ting completed. |
Report Ref Mo EGS Job No: 10048 4
Data Source (Company) EGS
Data Quality Check DATA QC'ed
Geophysical Contractor EGS
Positioning Contractor EGS
Positioning Processing By EGS
Positioning System UNEMOWN -
Date of Data Submission 1/05/2010
GMT Offset to Local Time 8
Remarks <null=
Updated Date 17/03/2010
Updated By Gareth Wright
[
<1
ol
LINK2 <null=
NAME3 <rul> =
LINK3 <null= 1
Shape Polygon
Shape.area 0.000204 [ [i15.674 15,804 Decmal Degrees
Shape.len 0.08216
|identified 1 feature I A




Survey Planning

® Uniitid - Archiap - Arciditor
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2 roup Laver

Loyers
B seand survey

Al k0 rcEite

If proposed runlines are generated
internally these can also be loaded to
the proposed run lines feature class

bl 1x

=59 Project_123

@ Environmental_Samples

JEF Infrastructure_Installations i

@ Seabed_Features

JEF Shallow_Intermediate_Gealogy

EI--EF Survey_Measurements

Bathymetry_Contours_arc_WEL

--§8] Bathymetry_Contours_Topology

Chart_Index Map ply WEL

<:sed_Survey_Run_Lines_arc_\“a’EL
-{=r] Seabed_Receiver_Loc_Pnt_WEL

Survey_Equipment_Limits_ply_WEL

S ee

1] Survey_sounding_tsnd_pnt_WEL
5] survey Tracklines_arc WEL

----- 22 rel_Keysheet_2_JobDetails

----- 22 rel_Keysheet_2_SurveyEguipmentlimits

-] T_Survey_JobDetails =
4| | 3

Attributes X
E} Survey_Keysheet_ply_WEL Property Value
- SURVEY XYZ OBJECTID 1
S8ID <Null>
Survey Job No <Null >
Survey Job Refe... GWF005
Woodside Stand... | ETTEENR 1
Type of Survey  02-Site (Rig/Platform) Survey
o | 2 Survey Tite SURVEY XYZ
_Duiey [Souree | Selscon soewal 1 Area Name <Null>
| gesrg = & G &1 O~ A= = [ama T o B s ulAx S e o Country Name AUSTRALTA
Wark Category  Analogue Survey (Echo Sounder, Finger, Profiler, Boomer, Sparker, Sidescan)
Work Description  <Mull:»

Survey Dimension
Vertical Datum Ref
Client Name (Co...
Survey StartDate
Survey End Date
Current Job Status
Report Ref No
Data Source (Co...

Geophysical Con...
Positioning Cont. ..
Positioning Proc. ..
Positioning System
Date of Data Su...
GMT OffsettoL...
Remarks

Updated Date
Updated By
NAME1

LINK1

NAME2

LINK2

NAME3

LINK3
Shape_Length
Shape_Area

1 features

<Mull>

<Mull>

GREATER WESTERN FLANK PROJECT
<Mull>

<Mull>

101-Job Proposed f Requested
<Null>

FUGRO SURVEY

Data Quality Check DATANOT QC'ed

FUGRO SURVEY
FUGRO SURVEY
FUGRO SURVEY
STARFIX
<Mull>

8

<Null>

<Mull>

<Mull>

<Null>

<Null>

<Mull>

<Null>

<Null>

<Mull>
5360.364
1840130.987

Survey keysheet (survey extent)
and survey details can be loaded
e.g. survey name, survey type etc.

SSDM template used to load
the runlines and keysheet can
then be forwarded on to
survey contractor to populate
with data acquired by the
survey



Survey Planning

Distributed Geodatabase
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'S50M_Tnal o' SS0M Survey_Sourdng_Gnd_prt_WEL

IEEEE I8

z [ Corteres Prewaw | Metpdatn |
2| ArcToabas

H 3 Anayst Took

T |

8 Cartograchy T rocls

Geodatabase of data extracted for area of interest!

Have two geodatabases to handover to the contractor:

1. SSDM Geodatabase template with survey keysheet
and trackplots loaded

2. Geodatabase of existing survey data coverage
(created by the extraction process)
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Seabed Survey Workflow

Project
From Survey ‘ SSDOM
Contractor

Internal QC/QA
process

Geodatabase

Enterprise
Geodatabase

+J ArcCatalog - ArcEditor - Database Connections\Connection to ArcSDE Test Instance ADMIN (devapp270).sde\sdet.GIS_DBASSDM

J Fle Edit View Go Tools Window Help

= am[DEX

#alaenzr|w|/aa oen|o (%]

Location: IDatabase Connections\Connection to ArcSDE Test Instance ADMIN (devapp270).sde j

Styleshest:

ANZMsta ng‘%g3|

sdet,GIS_DEA. Acoustic_Feature_ply_WEL
sdet,GIS_DBA. Acoustic_Feature_pnt WEL
sdet,GI5_DBA.Bathymetry_Contours_1m_arc_WEL
sdet,GI5_DBA.Bathymetry_Contours_2m_arc_WEL

Pluto_AUV_Survey

) seahed Features
1] Secbed_Fealus_An
=] Sesbed_Feature_Phy_
=] Seshed Meature Prt
T serment_Prmary_H
B Scdiment_Primary_Topology

3| sediment_seconda

=51 | E
B 1=apach_1apoisay
2] Linc_of Profic_arc_WH
£ Paieo_Channel_system
T Survey Mascuramants

2 rel_Keysheet_2_lobDetails
@, rel_Keysheet_2_SurveyEquipmentlimits
-[F] T_Survey_lobDetails

sdet,GI5_DBA.Bathymetry_Contours_5m_arc_WEL2
) sdet.GIS_DBA.Chart_Index_Map_ply_WEL
] sdet.GIS_DBA Environmental_Sample_Pnit_WEL
sdet,GIS_DEA.Fault_arc_WEL
sdet,GIS_DBA.Fault_ply_WEL
sdet,GI5_DBA.Fault_pnt_WEL
sdet,GI5_DBA.Geologic_Feature_arc_WEL
{3 sdet.GI5_DBA.Geologic_Feature_ply_WEL
] sdet.GIS_DBA. Geologic_Feature_pnt_WEL
{] sdet.GIS_DBA. Geophysical_Sensors_Pnt_WEL
] sdet.GIS_DBA Geotechnical_Cores_Pnt_WEL
sdet,GIS_DBA. Isochron_arc_WEL
sdet,GIS_DBA.Isopach_arc_WEL
sdet,GI5_DBA.Line_of Profile_arc_WEL
sdet,GI5_DBA.Paleo_Channel_System_arc_WEL
sdet,GIS_DEA.Paleo_Channel_System_Cont_arc_WEL
sdet,GIS_DEA.Paleo_Channel_System_ply_WEL
{] sdet. GIS_DBA Paleo_Channel_System_pnt_WEL
sdet,GIS_DBA. projectname_infr_arc
sdet,GI5_DBA. projectname_infr_pipefiowin
sdet,GIS_DBA.projectname_infr_ply
-[&] sdet.GIS_DBA projectname_infr_pnt
sdet,GIS_DBA.Proposed_Survey_Run_Lines_arc_WEL
sdet,GIS_DBA.Seabed_Feature_Arc_WEL
sdet,GIS_DBA.Seabed_Feature_Ply_WEL
{7] sdet.GIS_DBA Seabed_Feature_Pnt_WEL
~{%] sdet.GI5_DBA.Seabed_Receiver_Loc_Pnt_WEL
{27] sdet.GIS_DBA Seabed_Siope_Prt WEL
sdet,GI5_DBA.Sediment_Primary_Ply_WEL
sdet,GIS_DBA. Sediment_Secondary_Ply_WEL

sdet,GIS_DEA.Survey_Equipment_Limits_ply_WEL
sdet.GIS_DEA.Survey_Keysheet_ply_WEL

] sdet.GIS_DBA.Survey_Sounding_Grid_pnt_WEL
sdet,GI5_DBA.Survey_Trackines_Arc_WEL

{22] sdet.GIS_DBA.TSdip_Sample_Pnt_WEL

13 sdet GIS_DBA.S5DM_Bathymetry

&) sdet.GIS_DBA.S5DM_Bathymetry_Hillshade

hi |

Conterts | Preview | Metadata

Name

| Type

sdet‘GIS_DEA‘Acousﬁc_Feamrejly_\’VEL
[7] sdet.GI5_DBA. Acoustic_Feature_pnt WEL

= - e
EM:W#MWKJ’VELZ
5 3det.GI5_DEA. Chart_indes_Map_iy_WWEL

T 22t C1S D ERTormENts)_SEmpR P (UEL
det.GIS_DBA.Fault_arc_WEL

sdet.GIS_DEA. Fault_ply_WEL
sdet,GIS_DBA.Fault_pnt_WEL
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Web Majps 0GP

e Provide the data to the enterprise without the need for users to have ArcGIS Desktop e.g. drillers




Summary

e The SSDM provides a better framework for managing and utilising seabed survey data

e Better storage and management of seabed survey data provides huge business value
to O&G companies

e Operational support
* Improves the efficiency of regional geohazards studies
e The SSDM has been proven to work through its use within Shell and Woodside

e SSDM has good survey contractor and software vendor support

e  The OGP Seabed Survey Data Model V1 is officially available and can be downloaded
from the

. For any SSDM questions please contact:
Lucyna Kryla-Straszewska

OGP Geomatics Co-ordinator
Email:



Questions?




