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Making location count.



Charter - extract

¢

- “Borehole and associated data are crucial for many domains.
They are used in any domain that need to probe the
underground; geology (hydrogeology, oil and gas, mining), civil
engineering (utilities, constructions, transportation) and
environment (ice coring, limnology, etc.) A key element of
boreholes is a spatial reference system that defines the trace of
the borehole and the location of observations in 3D pace’....

- “Even though several standards already exist to describe a borehole,

its associated data and their position along a borehole (including OGC
standards), they all restrict themselves to a specific viewpoint.” ...

- “Involving key implementers and editors of the existing standards”
- OGC: GeoSciML GroundWaterML 2, O&M (not Borehole specific but specialized)
- Industry: Energistics (RESQML, WITSML, PPDM), AGS

- Continental/National: EU EPOS RI Borehole Model, BoreholeML, Geological Surveys
national models

O-(ieél®0bligation : Europe’s INSPIRE Geology theme data specification

Copyright © 2019 Open Geospatial Consortium



Charter - extract

O
» “The IE will produce the semantic umbrella and an OGC
engineering report summarizing the achievements and
listing the potential adjustments to be made on the pre-

existing standards so that the system as a whole is at the
end coherent”

» Kicked-off : 27/06/2018

* Due : Sept TC 2019

oGC
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Use Cases

()
%'
 Use Cases details

— https://github.com/opengeospatial/boreholeie/wiki/Example-Use-
Case-Summaries

—~16

=> Looong scoping exercise

oGC
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https://github.com/opengeospatial/boreholeie/wiki/Example-Use-Case-Summaries

Vocabulary needs

()
%'
* Consolidated

— From the Use Case

— https://qgithub.com/opengeospatial/boreholeie/blob/master/\Vocabular
y/BoreholelE consolidated vocab.xlsx

» 80% of which are related to positioning things along
borehole trajectory
— Observations,
— Segment, Samples,
— Construction elements,
— Etc...

oGC
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https://github.com/opengeospatial/boreholeie/blob/master/Vocabulary/BoreholeIE_consolidated_vocab.xlsx

Vocabulary needs

Borehole
Drilling details

Borehole
Construction

Borehole
constructionElement

Borehole-
Segment

Borehole

Well

How to position

things down the hole

Copyright © 2019 Open Geospatial Consortium
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Linear referencing down the hole

()
126
e [SO 19148 flavoured, with a hint of Borehole in it

Current version of the ‘Positioning’ package after these
slides

UML model
— https://github.com/opengeospatial/boreholeie/wiki/BhML

Instances example
— https://qgithub.com/opengeospatial/boreholeie/tree/master/instances

Presentation

— https://qgithub.com/opengeospatial/boreholeie/blob/master/\Vocabular
v/LinearReferencing.pptx

oOGC
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https://github.com/opengeospatial/boreholeie/wiki/BhML
https://github.com/opengeospatial/boreholeie/tree/master/instances
https://github.com/opengeospatial/boreholeie/blob/master/Vocabulary/LinearReferencing.pptx

Linear referencing down the hole

boreholeEventLocation

AN

oOGC
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Linear referencing down the hole
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Geometry or
Feature (URI) for complete description

fTrajectoryReferent

locatedFeature (URI)
Feature for
-~ boreholeEvent > complete
description

boreholeEventLocation

oOGC
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Linear referencing down the hole
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Applied to geological log

THE BoreholeCollar (GWML2) description
or the WellHead (WITSML)

C,

—
~

fTrajectoryReferent

locatedFeature (URI)
logResultElement
-~ boreholeEvent > (ex : the earth
Material observed)

boreholeEventLocation

—__  (from/to)
oOGC
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Linear referencing down the hole

Applied to geological log

TrajectoryReferent —

boreholeEvent 23///
<
<,

7
{/ / / 4 A Log
// — (a BoreholeEventCollection)
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—
-
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—
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Borehole / Well

a®,
O
* We lack consistency accross OGC

standards GeoSciML &
GroundWater ML2

 What is a Borehole ?
« What is a Well ?

oOGC
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Potential impact on standards

¢
« Borehole IE ER conclusions may lead to a proposal for a
an OGC specification (BhML ?)
— Core : ‘Positioning’ aspect
— Extension : mainly generic classes to avoid the ‘yet another
standard syndrom’ and allow pre-existing standards reuse
* Then various approaches from the other standards point of
view
— Developped on the GitHub

— Use an existing encoding/model that has no dependency with BhML
model (BhML ‘Positioning’ package pointing to any Feature)

— Use an existing model and create a dependency
— Use "soft" dependency (ie SWE)
— Define a mapping between both models

oGC
Copyright © 2019 Open Geospatial Consortium


https://github.com/opengeospatial/boreholeie/blob/master/instances/cases/encoding_cases.adoc

Potential impact on GeoSciML

* Mainly Boreholelnterval and OriginPosition
* Maybe also definitions adjustments

Mame:  ContextDiagram : Borehole
Package: «Application Schema» Borehole
Version: 4.0

Author:  OGC/CGI GeoSciMLSWG
«DataType»
DrillingDetails
«voidable»

+ drillingMethod: BoreholeDrillingMethodCode [0..1]

«estimatedProperty, voidable»
+ boreholeDiameter: Quantity [0.1]
+ intervalBegin: Quantity [0..1]
+ intervalEnd: Quantity [0..1]

+logElement
«wvoidable»

«featureType»
Boreholelnterval

wvoidable»
+ observationMethod: Category [0..%]
+ specification: GFI_Feature [0..1]
+ collectionldentifier: Scopediame [0..1]

westmatedProperty, voidable»
+ mappedintervalBegin: Quantity [0..1]
+ mappedintervalEnd: Quantity [0..1]

avoidable»

5F_SpatialsamplingFeatu

«FeatureType»
samplingCurve::SF_SamplingCurve

+downholeDrillingDetails

«featureType»
Borehole
+parentBorehole” AE
- ..
«voidable»
0.1 +relatedBorehole

«voidable»

+referencelocation
wvoidablex»
0.

«dataType»
BoreholeDetails

«voidable»

+ operator: Cl_Responsibility [0..1]
+indexDatay

wvoidables,

driller: Cl_Responsibility [0..1]

dateOfDrilling: TM_Period [0..1]

startPoint: BoreholeStartPointCode [0..1]

+ inclinationType: BoreholelnclinationCode [0..1]

+ boreholeMaterialCustodian: Cl_Responsibility [0..%]
+ purpose: BoreholePurposeCode [0..%]

+ dataCustodian: CI_Responsibility [0..*]

«estimatedProperty, voidables
+ boreholeLength: Quantity [0..1]

«feature Type»
OriginPosition

«estimatedProperty»
+ location: GM_Point [0..1]
+ elevation: DirectPosition [0..1]




Potential impact on

()
%'
 Well / Borehole

« GW_GeologylLog

®

Copyright © 2019

samplingCurve::

5F_SamplingCurve
::5F_SpatialSamplingFeaturs
positionaldcouracy:
DQ_PesitionalAccuracy [0..2)
::5F_SamplingFeature
parameter: Namedialue [0..7]
lineage: LI_Lineage [0..1]

b

aproperty, voiables
gwSieReferenceElevaton: Bevaiion [0.7]
gwSiteType: SiteTypeTerm [J..1]

GW_spring

GW_Well

apropertys
gaWellBody: GW_FluidBody [0..]

gw\Well ConstructedDepth: OM_ :tl:;'f\a.tlﬂr [. 1]

gwWellContributionZone: GM_Object [0..1
gwWellLocation: GM_Paoint [0..1]
aproperty, voidables
gwWellConstruction: Borehole [0..1
gwWellPurpose: W='||PLIPD=F'T='H‘I'[ Al
gwWellReferenceElevation: Elevation [0..%]

gw\WellStaticWaterDepth: Ol_ Dhﬁrhtmr 0.4

gw\WellStatus: WnllE.talL:Typ:T:rrr [0..1
,AW=II'I'ornIL=r th: Quantity [D..1]
gwWellunit: GW_Hydregeolnit [:l “1

gaWelWaterse: WatsriWellL ==-Typ=T=-rrr [0..4

,Awall‘r'PL OM_Observation [0..1]
gwWellLicence: aW_LlDerne[:' 1

GA_CrnentableCurve
Geometric primitive::GM_Curve
GM_Curve{GM_CurveSegment™}

gy

o SpwingBady: GW_FluidBacy [0.4]
Iur_put,.- winckaiden
'|g_ur_..ra| .:M | Oibyect ]..1]

rg Ty

'lgc\JJQ.T\JL SerirgCame ]J.Teﬁ 1]
rglrit
gl
ngPersisience: SpringPers
riglicence: GW_Licence J0..%]

righlarne: Character Sring j0.1]
rgGaalogy: GedlagicFasture [0.4]

- GW_HydrageoUrit j0..4]
ucor: Ay [0L-1]
stenceTerm [0.1]

Elevation

apropertys
elevation: DirectPosition [J..1
tionAccuracy: DQ Po:lmral.!-\:cl.ru"y [0..1

ationType: ElevationTypeTerm [0..1

tionMezsummenthisthod: Elevation h’e55|. ementhisth odT emn [0..1

pringCeonstructionTypeTe

A
ElevationTypeTerm
SpringTypeTerm |
WellPurposeTerm
discreteCoverage::
Well StatusTypeTerm CV_DiscreteElementCoverage

‘WaterWellUseTypeTerm EwWelGealogy i:}‘

APrOperty e 1

o 1

Ci{_Obsenation

GW_GeologyLog

2OA_Obsenation
phenomenonTime: TM_Object
resultTime: TM_Instant
walidTime: TM_Period [D..1]
resuttQueality: 02 _Element [J..7]
parameter: NamedValus [0..7]
avoidable, propertys
startDepth: Quantity [0.. 1)

endDepth: Quantity [0..1]

result
HPropTy e

Geology:

= Drynamic water
Sample results

avelz and anuifer

geochemical ithology. | | pumping tests
petrophysica {poresity. | | eg. handled by
density, permeahility) reiated Chservatio

n

‘ SpringCauseTypeTerm |

‘ SpringPersistenceTerm |

discreteCoverage::
CV_ElementValuePair

geometry: AbstractGhiL
walue: Record

4

LegValue

aproperty, voidables
fromDep th Qus
vaDrepth: Quantity [0..1]

o
[== e
sproperye

apropertys
walue: Data Record [00.1]




 Borehole

Potential impact on GWML2

* Maybe also definitions adjustments

oGC

Name: WellConstruction
Author:  Eric Boisvert
Version: 2.0

Created: 09/05/2014 00:37:35

Updated: 22/02/2018 12:03:16

SF_SamplingCurve

«FeatureType»
Borehole

«FeatureType»
BoreCollar

+bholeHeadworks
spropertys 1_%

+bholeDetails

«property, voidable»
collarElevation: DirectPosition [0..7]
collarElevationType: CollarElevationTypeTerm [0..1]
collarHeadworkType: HeadworkTypeTerm [0..1]
collarLocation: GM_Point [0..1]

+ % = &

«property, voidable»
bholeMaterialCustodian: Cl_ResponsibleParty [0..%]

wpropertys .
«Codelist»

I S CollarElevationTypeTerm

+
+ bholeCorelnterval: GM_Envelope [0..%] «propertys ]
+  bholeDateOfDriling: TM_CalDate [0..1] o WZT,?;:‘S;E:’;" «CodeList»
+ bholeDriller: CI_ResponsibleParty [0..1] HeadworkTypeTerm
+ bholeDrillingMethod: BoreholeDrillingMethod Term [0..%] )
+ bholelnclinationType: BoreholelnclinationTerm [0..1] = vertical A «(?Odl?LISt)@
+ bholeMominalDiameter: Quantity [0..1] Bholelnclination Type Term
+ bholeOperator: Cl_ResponsibleParty [0..1] )
+  bholeStartPoint: BholeStartPointTypeTerm [0.1] JErisle
Bhole StartPointType Term
«CodelList»
FeatureT:
BoreholelnclinationTerm ‘ ¢ e:;ar:ein;pe»
«Codelists» «FeatureTy... «FeatureTy... «FeatureTy... «property, voidable»
BoreholeDrillingMethod Term Screen Filtration Casing + sealingGroutingPlacementMethod: OM_Process [0..1]
«CodeList» +casingElement +casingleft +casingslit
BoreholeStartPointTerm «property» «propertys» «property»
+screenElement 0.7 0. 0.
O..t
“property «FeatureType»
«FeatureType» CasingComponent
ScreenComponent

«property, voidable»
+ screenAttachmentMethod: AttachmentMethodTerm [0..1]
+ crreanCnatinn ScreanCaatinaTarm [0 11

«property, voidable»
+ casingMaterial: CasingMaterialTerm [
+ casingCoating: CasingCoatingTerm [
+ racinnEarm: CacinnEormTaerm 0 11

]

0.1
0.1]




Next steps

¢
« Physical meeting Wed 26/06 in Louvain side to the TC
« Agenda (main points)

— Polish ‘Positioning’ package

— Discuss Well / Borehole
— ER timeline

* Webconf rythm: bi-weekly

oGC
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https://github.com/opengeospatial/boreholeie

check the wiki for meetings date and minutes

w

“s.grellet@brgm.fr

e

o

Géosciences pour une Terre durable
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https://github.com/opengeospatial/boreholeie

Additionnal slides

<:>\ { The collection defines its start and
TrajectoryReferent

oGC

+collectionStartPoint

BoreholeEventCollection

1.*

+boreholeEventCollectionMember

BoreholeEvent

+
+

locatedFeature: GFI_Feature

location: BoreholeEventLo

cation

———- - ——— Open Geospatial Consortium

TrajectoryDistance

+

distanceAlong: Measure

«<<Union>>»
TrajectoryReferent

+
+
+

feature: GFI_Feature
position: GM_Point
location: TrajectoryPosition




Additionnal slides

"Q The TrajectoryReferent makes the connection between the local reference system (linear referencing)
<:> and the 3D geometry one

TrajectoryPosition

+BRM | BoreholeReferencingMethoc

accuracyStatement: CharacterString

precisionStatement: CharacterString 1| + name: CharacterString
+ units: UnitOfMeasure

+distanceExpression

TrajectoryDistance

+ distanceAlong: Measure

«<<Union>>»
BoreholeTrajectory

+ feature: GFI_Feature
+ curve: GM_Curve

0..1
+referent

«<<Union>>»
rajectoryReferent

oOGC
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Additionnal slides

Within this linear referencing system, events locate Features at a given BoreholeEventLocation (at,
fromMeasure/toMeasure, fromEvent/toEvent

BoreholeEventCollection

BoreholeEventlLocation

1..*  +boreholeEventCollectionMember

BoreholeEvent

location: BoreholeEventLocatior

AtLocation FromTolocation FromToEvent
+ atlocation: Measure + fromPosition: Measure + fromEvent: BoreholeEvent
+ toPosition: Measure + toEvent: BoreholeEvent

oOGC
Copyright © 2019 Open Geospatial Consortium
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