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Introduction and Overview



Seismic Navigation Data Overview

Shotpoint - A location or station where a seismic source is activated.

Navigation Data — The position of the seismic line as defined by the
location of the shotpoints

Reflection Data — The time depth data

Seismic Reflection Profile
Seismic Navigation Data — " E—
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Wellbore Data Overview

Map view shows the horizontal path of a directionally drilled well
MD — Measured depth
TVD - True vertical depth (MD corrected for horizontal displacement)

TVDSS - True vertical depth subsea (relative to a vertical datum)

Wellbore Path (MD) Measured v.s. True Vertical Depth

T I
MD =length

of wellbore
along path

TVD =
Vertical depth
independent
of path

Wellbore



Linear Referencing Overview

Route — A linear feature containing a linear measurement system

Measures — Points which define the linear measurement system.
Location, Value, Sign, Units (distance, time, magnitude)

Route Event — An occurrence along a route feature

Dynamic Segmentation — The process of creating route event
geometry
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Hatching Overview

Hatching is a type of labeling that is designed to
post and label hatch marks or symbols at a
regular interval along measured linear features.

Hashing using line symbols

er symbols
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Linear Referencing‘lTooIs
and Commands



Linear Referencing — ldentifier Field

Identifier Field - optional setting which is used as a
default in other route dialogs

Layer Properties

Eeneral ] Source ] Selection ] Dizplay ] Symbolagy ] Fields ] Drefinition Querny ] Labels ]
Routes Hatches ] Joinz & Relates

Foute Locatar

Foute [dentifier; wellbore

Route Meazure Anomalies

[ Show where measures do not have any value [MaM]

-+ |

Shaww where measures do nok:

|+ |

r
Dizplay Options

Scale Range... | SOL Query... |




Linear Referencing - ArcToolbox
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@ ArcToolbo

&P 3D Analyst Tools

& analysis Toals

& Zartography Tools

a Conversion Tools

& Data Inkeroperabilicy Tools
a Diaka Management Tools
& Export Toolbox

a Geocoding Tools

& Geoskatistical Analyst Tools

a Irnport Tools
= JLinear Referencing Tools

#° Calibrate Routes

}*‘ Create Routes @

A Dissolve Route Events @
}*‘ Locate Features Along Routes
#° Make Route Event Laver @)
#° Overlay Route Events @)
}*‘ Transform Route Events @)

a Petroleumn Linear Referencing Toals
& QuickImporkExport Tutorial

a Spatial &nalyst Tools

& Spatial Skatistics Tools

a Toolbox (43

Various tools can be used with route features

Recalculates route measures using points.

Create routes from existing lines segments.

Removes redundant information from event
tables or separates event tables having more
than one descriptive attribute into individual
tables.

Computes the intersection of input features
(point, line, or polygon) and route features and
writes the route and measure information to a
new event table.




ldentify Route Command tool
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wellC Description Yalue .
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Mfagsure: 6141.713 Geareferencing A |75 &dd Route Events...
Minirmurn Measure: 0.000 Globe Yiew [P Comvert Hatches to Graphics...
Madirnum Measure: 8219,000 E;ﬁ #; Display Route Events...
Measure Yalues: Strictly Increasing M5 19 | dentify Route Locations
Parts: 1 ms?aﬁUhLa-"'E' 3 E Route Events GeoProcessing Wizar
Unknown Measures: False Label
Layer
Linear Referencing
b acroz
tapCache
!‘«-‘!aple:-:

Savein | Marmal. st - Fevboard... &dd from file...




Displaying Route Events

Display Route Events

Route events are objectz with locations meazured along routes. & table
cantaining route events can be added ta the map az a layer.

Specify the routes referenced by the events in the table

Foute Reference: "wellpath

Route |dentifier:; Wielbore

Specify the table containing the route events

Chooze a table from the map or browse for another table.

Ewvent Table: |

Route |dentifier:; |'W'EIIB ore

= £ Layers Chooze the type of events the table contains:
= 5 A ESRIVPrajects\anshutz\DatalRoute Ever

= Perforations Events . . .
{* Paint Events: Dcour at a precize location along a route
= Perforations Events . . i . .
" Line Events: Define a dizcontinuous portion of a route
+ FormationTopsMD Events
=1 [£] Perforations Events

Chooze the measure field for point events:

2l Copy Records

. Bemowve Measzure: Ewvent

CpEn
Joins and Relates

BELEE Chooze the offzet field. Events can be offzet from their routes.

Geocode Addresses, .,

Offzet; | <Maonesx

ouke Events. ..

£% Display 2¥ Data ...

Properties...

Advanced Options. .. |

<

Dizplay  Source Selection]




Route Toolbar (ArcEditor)

ArcEditor tools which can be used to modify route data.

Define Line Portion
Defines a sketch that represents a portion of the currently

selected line feature. The portion is defined between a
start point and an end-point.

Route Edi... [¥]

Make Route
Invokes the Make Route dialog, which creates a new
'lJE route in the target line layer from the currently selected

Route Edi... [X]

Route Edi... [X]



Route Geoprocessing Wizard

Routes can be used in geoprocessing operations

Route Events GeoProcessing Wizard

Choose a route event processing operation, then click, About locating points
the Mext button to choose options. along routes

This aperation derives paint
events from paint features by
lacating the point features
along a route reference.

{7 Intersect bwo route event layers
{7 Union bwo route event lapers

[ Dizzolve/Concatenate route events

. @
oo 2 % _a°
(" Tranzform events from one raute reference to anather ; i__:-
' ¥
(+ Locate point features along routes Input Qutput

~

tore About Locating Points




Linear Referenced
Exploration:Data



Linear Referencing of Seismic
Navigation Data

71320
*Shotpoints are used to define routes

1370

*Shotpoint measures can be used to interpolate
the locations of missing shotpoints

1420

1470

*The display of shotpoint measures can be
decimated so only some shotpoint locations

1820
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Linear Referencing of Well Path Data

:I -
d IS =
&

D 82198

Use MD to define measures

*Use TVDSS for Z values
*Point Route Events: Formation tops

L ine Route Events: Perforation, Core and DST intervals




Introduction to Data
Interoperability



Two Methods for Creating Routes

+ & Irnport Tools

1. Add measures to existing lines | | =& Lnear Referencing Teols

«Standard method for creating routes
*Use ArcGIS tools (Make Route)
sLines must already exist

eUse distances to define measures

Extensions

Select the extenzions you want o Luse.

30 Analyst
ArcPress

Arz5Scan

Drata [nteroperability
Geosztatiztical Analyst
t aplex

Fublizher

Spatial Analyst
Streettd ap

Survey Snalyst
Tracking Analyst

O
[
[
O
[
O
O
[
[

#* Calbrate Routes
- #* Create Roubes
4 Dissolve Route Events
}*’ Locate Features Along Routes
#° Make Route Event Layer
& Ovetlay Route Events
;‘ TransForm Route Events
+ a QuickImportExport Tukorial
+ ﬂ Spatial Analwst Tools




FME and Data Interoperability

Based on Safe Software’s Feature Manipulation Engine
Provides support for the conversion, translation and AVA

transformation of GIS and CAD data 2 i
Supports over 75 common data formats

= FME "WWisrk B asnechs F UsWiomrkBsmohlDal aVWWES Temee BILIL T = FIF&S
B> @m0 - (e fESR RSk ST S
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-
- .
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:
i
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| =i
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Data Interoperability Connections

B Formats Gallery

~# ArcCatalog - Arcinfo - Interoperability Co MName Short Narne Fead |'Write |Exte
GOMS Dataset GOMS [ M
File Edit W¥iew Go Tools Window Help Genamap GEMNAMAP HEERERE
= GEODESYS Strubdap STRUMAP [~ el
(R fp 50 5 B8 GeoGraphix COF (whiteStar) WHITESTAR [ ¥ | cof
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+- (i < Landonline (Land Infarmation Mew LANDOMLUINE [v T aml
+ & '::I'-GIS Data"-NDrth Dakaota Laser Scan IFF Internal Feature Fo IFF [~ ¥ i
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Cancel |




Quick Import and Export

simport FME data into ESRI formats
*Export ESRI data into FME formats
*Use Quick Import and Export Tools in models

Model Edit Miew Window Help

E & i@ & o Qo= ve

Ve

Ezport to GML |-

Dataset

» | &

Select Data Diszolve

Exportto | Dutput ™
Mapinfo ' Drataset

" Dulput data
element [




Custom Import and Export

*Transform data being imported or exported

*Many types of transformation elements

«Connect transformations together

*Read/write using multiple data sets

sUses a graphical interface to model transformations

s Import Seismic Nav Lines - Workbench

File Edit Wiew Insert Source Data Destination Data Tools Help

S "2 £ 0 Ly y P BEERK A B 'y
ol x| Saurce Types [ [Zoom Outl Destination Types [ A
: %E?ETESEE:‘E?] [ Seme.. MPBI . PONTCO. rectoll .|| g
P Li | [#| LISTCOMC. ..enatar] JT
+-diis Transformers ne INPUT SEISMI. .DEST ‘
- o =] SEISML DESTI |
e [#] POINT 8 INPUT | -
Latitude [+#] 2DPOINTR. . placer] J‘ [#] LINE H [+ outPuT - p,lgge
Longitude —_— | ¥ POLYGON #. :
St Bak - Latitude
Grhr_StA, Bl POt = Longitude
[ St&,_Bak
e Grhn_5ta
Froeodb_measuras
Workzpace ﬁE; Gallery

Zoom Cut






Creating Seismic
Navigation Routes



B Seismic : Table

Seismic Data

Record: [i][i] |

23 | B | M1 of 99

e

Line | 5P Latitude Longitude ~
Al 1200 479744377842 -102.045508113
Al 1400 4797124430073 -102.046402452
A 1600 4796814330773 -102.0433661935 —
A 180 479648107266 -102.040330118
A 200 47 96157062073 -102.037 432363
Al 220 47 958376823750 -102.034255293
Al 240 47 95504357713 -102.0312535301
Al 60 47 95166480135 -102.028120903
Al 260 4794851699754 -102.02515573
Al 300 4794541541674 -102.022191037
Al 320 47 9AX2ALN707E ) -102.019433347
A1 340 4793881845813 -102.0162624591
A1 60 47.935857775353 -102.013161000
Al 380 479323565693 -102.009951001
Al 400 47.929059609248  -102.00685029
B1 1200 4797519935251 -101.951196434
B1 1400 4797267528313 -101.995412347
B1 160 4797035596746 -101.995713092
B1 1800 4796783603551 -102.004323394

Problem Statement
How do you create routes
from a set of shotpoint
locations stored in an
Access database table?



Seismic Route Builder Tool

*Create routes from data stored in a Microsoft Access table
*Uses latitude and longitude fields to create points (shotpoints)

sUses shotpoint values for measures

=¥ Import Seismic Mav Lines - Workbench

File Edit “iew Insert Source Data Destination Data  Tools  Help

b s | b b2l RN BAEQR K@ # € i

ol =| Source Types 21 [ata Flow |Zi | Destination Types |7I

7[5 Seismic 5P [MDE]

-5 ETL Tool Dutput -
i Data Source sl ListConcatenator

- Transformers

=] Seisnic.. DBl b P T EIPOINTCO.nector] .| (=1 LISTCONC..enator] .| |

Line =l POINT B InPUT | INFUT |
op L i L ’ = outeur {4/ SEISML.DESTD .|

Latitude TP = LNE Lirne B Line
Longitude Latitude Line P FsP

St Bak Longitude =p Latitude e Latitude

Grhe_ S, St Bak Ll Langitude B Langitude
Grhin_ St ek Std_Bak [ St Bak
2DP . tR I A Bak Gihn_ St B Grhin_ St
OI n e p ace r Glh; S atthstit.Line F*geodh_measures
o attlist. 5P . .
atthstit.Line
attistfy 5P attlisth Latitude B D eStI n atl O n
attliet] Latitude attlistit.Longitude =
attlist{}. Longitude autistf). Sed_Bak b
attlistd:. Grhn_Ste B

attlist{}. Std_EBak
attlisty. Grkn_Stés coeil mensLce g

[ POLYGON =

PointConnector

Workspace & Gallery

Ready




Seismic Route Builder Tool

«Start with a new Data Interoperability custom import tool
Drag transformers (2DPointReplacer, etc) from the list of transformers
*Configure the properties of each transformer (see following slides)

® Untitled - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools wWindow Help
= HES B 8 + |[1:2231 | e & ST K2 Laver welp

AT @E T IBk OMD

Editar = v | j | ﬂ

x x Fy

- £ Layers = Wellpath Route Generator A -~
- G CHESRIVProjectsiRoutes = Wellpath Route Generator B
- Wellpatha = Wellpath Route Generator C

2 Wellpath Route Generator D
= \Wellpath Rouke Generatu:ur E

- Fetroleurgld

E Seis By Cop';.r'

'\A

S UL E Paste
== Wellp
S wellp }( Remave

-3 Q'-m:klml:l Rename

@ (aH 'l,ESRI'I,Pro]ects'l,Ru:uutes

o Tmpo
+ -2 Spatial & d & Tookset
+ -l Spatial 5t Add b T Model...
- a Toalbe |
g Lt Help &% Data Transformation Tool
Impo " .
Edit Docummentation. .. Custom Data Export Tool
Fu Mode % ;
£ | =0 M ES Properties. .. Custom Data Import Tool

Display  Source Favortez | Index | S&arch |Ig O | & 4 |>

-204.45 -237.26 Feet

Creates a new cuskom geoprocessing tool




Seismic Route Builder Tool

«Start with a new Data Interoperability custom import tool
Drag transformers (2DPointReplacer, etc) from the list of transformers
*Configure the properties of each transformer (see following slides)

2 Points to Polyline - Workbench

File Edit Wiew Insett Source Data Destinskion Dats  Tools  Hef

5 b D
ol

- Al ~
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[Z3 Linear Referencing attlizt} Longitude =

attlistf}. Latitude

3 Lists .
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Search:
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h
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L

PointConnector
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PointConnector a

“Workspace é@ Gallery
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Seismic Route Builder — 2DPointReplacer

Edit 2DPointReplacer Parameters

Creates points from x, y fields

Configure by setting the
properties

Tranzformer Mame: | ER RSN SRS

s YWalue: | Longibude -5

Y W alue: | Latitude W

[TIF'] [ k. ][ Cancel ]

8 Import Seismic Mav Lines - Workbench

File Edit “iew Insert Source Data Destination Data  Tools  Help

= 5| b SIDEEFE

oixl | [ Sowece Types [
[ Seismic 5P [MDE]
| ETL Tool Dutput -
B Transtomen Data Source| pmrmmmssis ListConcatenator
[=] Seismic... [MDB]] _EL_ _DP, INPUT | [=] POINTCO..nectar] . ‘ [=] LISTCOMC...enatar] |J ‘
Line [= PNt B— = INPLT | INPUT
sp Line [ FOINT B =] outpuT ] teEl SEISMI.DEST]) .|
Latitude = = LNE Lire =3 B Line
Langitude Latitude Line sP = FSP
St Bak Longitude =p Latitude b= e Latitude
Grhe_ S, St Bak Ll Langitude = B Langitude
Grhe_ St Loslude St Bak B =St Bak
A Bk Gihn_ St = B Grhin_ St
Glh; Sta atthstit.Line [ F*geodh_measures
. attlistE}.Line attlist}. 5P b D t. t.
2DPO|ntRep|acer st} 5P sulistl Latitude b= estination
attliet] Latitude attlistit.Longitude =
attlist{}. Longitude autistf). Sed_Bak b
attlistin Sed,_Bak attlistd:. Grhn_Ste B
autlist Grbin_Sté, cLeEl Mo
[ POLYGON =
PointConnector
Workspace s Gallery ¢

Ready




Seismic Route Builder - PointConnector

Constructs lines from input points
Uses an attribute for line breaks

Edit PointConnector Parameters

Field attributes are saved in a list
for each point

FOINTCOMMECTOR

Tranzformer Marme;

=13

Connection Break Attibute: | Line w
Lizt M [Dptionall; | attist QD i& & €1
¥t ame (Liptionall | Destination Types |7I ~
Hel i
Lok J [ Concel ] iistConcatenator
= Seemic MO i1 (P I | ElPomTCo.necton .|| [EIUISTOONC. enator] .| |
Lire =] POINT B—{ = INPUT | LIPJU !
sp Line [ FOINT B =] outpuT ] teEl SEISMI.DEST]) .|
Latitude = = LNE Lire =3 B Line
Langitude Latitude Line sP = FSP
St Bak Longitude =p Latitude b= e Latitude
Grhe_ S, St Bak Ll Langitude = B Langitude
Grhn_ St Loslude Sty Bak =3 =St _Bak
. Grhn_St = B Grhn_Sta,
Sta, Bak - —
2DPOIntRepIaC€r Glh; ;tA atthstit.Line = b‘geodb_measures
i _.u attlist. 5P k= . .
:EEI:EE.SEE attlisth Latitude B D eStI n atl O n
attlist Latitude attlist{h. Longitude =
et o e attlistd:. StA_Bak B
attlistin Sed,_Bak attlistd:. Grhn_Ste B
. attlist{}. Grhn_St coeil mensLce g
PointConnector | ®eoveon &
Workspace i Gallary 3 . e

Ready




Seismic Route Builder - ListConcatenator

F

Edit ListConcatenator Parameters Adds alist to an OUtpUt

attribute

LISTCOMCATEMATOR

Transfarrer Marme;

Puts shotpoint values into the
geodb_measures attribute

List Attribute: | attlist{}. 5P w

Separator Character:

Destination Attibute: | 9e0db_meazures 'y

ListConcatenator

Ok ][ Cancel ]

INPUT [=I FOINTCO. .rectar] ..| ‘ = LISTEONC._enator] . ‘
Line = PoINT B InPUT | INPUT |
sp Line [ FOINT B [=] ouTRUT E|L»—|I>D-E| SE'SM'---DESTHJ|
Latitude =] = LNE Line = = Lire
Langitude Latitude Line sP = FSP
St Bak Longitude =p Latitude b= e Latitude
Grhe_ S, St Bak Ll Langitude = B Langitude
Grhn_ St Loslude Sty Bak =3 =St _Bak
2DP . tR I A Bk Gihn_ St = B Grhin_ St
OI n ep acer Glh; Sta atthstit.Line [ F*geodh_measures
o attlist. 5P = . .
atthstit.Line
attlist{} 5P attlisth Latitude B D eStI n atl O n
attlist Latitude attlist{h. Longitude =
et o e attlistd:. StA_Bak B
attlistin Sed,_Bak attlistd:. Grhn_Ste B
attlistt. Grhn_ St aeodolinsaoimentl
[ POLYGON =
Workspace i Gallary 3

Ready



Seismic Route Builder - Parameters

Tool Parameters

=¥ Seismic Route Generator - Workbench

File Edit

=

4
R

Help

[n]&m g 2
=13

Source Data Destination Data  Tools

4

Yiew Inserk

-

Selsmic [r'-'1 DB ]

~ Parameters
? Source Access Database File: C:AESRINFrojects\Routes\Linear F
U=zer Mame: <not sets
Passuard: wss
Coordinate Spstern; ESRMKTIGCS_Moaorth_dmerican_1383GEQC
= Feature Types
= Seismic [db_nange]
ETL Tool Output
Tranzformers

=3 || |
Sourd
= S El=mi

Liri=

Latituds
Longitu
Sta,_Ba
Grhn_ 5




Seismic Route Builder

Il Feature Type Properties

| = General" % ser Atibutes, @ Format Attributes

Expozed

L L el 0 L L

Attribute
geodb_font_underline

geadb_font_weight
geadb_h_align
geadb_linked_feature_id
geodb_measures
geadb_ariginal_arc_direction
geadb_primary_awxiz
geadb_right_ta_left
geadb_ratation
geodb_secondary_axis

geadb_start_angle

| Selectan || Deuselect.-’-'-.ll| |

Elements |

Destination Properties

Expose the geodb_measures
attribute.

S E—

| £

Help |

| pply to Al

This is present for features that




Seismic Route Builder
(=1E3

Seismic Route Generator

Run the tool to

% Environment Settings

Default Output 2 Value

Cancel Emviranments. ..

Qutput has 2 Walues

|Same Az Input j
Qutput has M Yalues
|Enabled |
Qutput Extent
|Defau|t j =
Top
Left Right

| >

Cancel | Show Help »» |

Environment Settings

create

Qutput Staging Geodatabase Se|Sm|C I’OUteS
|I::'xD ocuments and Settingsirobed5E0 WARFORDLocal Sett = )
_ — 1. Double click on the tool
Source Access Database File:
| = 2. Set the properties and
C:hLinear Referencing CO YD atahSourcehSeismic. mdb + en V| ronm ent
L& 3. Click OK to start
T processing

Help
Output has M Values

Specify whether output feature
datasets will contain m- (measure)
values.

s Same As Input - If the input
features contain m- (measure)
values then the output feature
dataset will also contain m-
values. If the input features do

not contain m-values then the

output feature dataset will not
contain m-values. This is the
default wvalue.

Enabled - The output feature
dataset will contain m-values.




Displaying Seismic
Navigation Routes



Displaying Seismic Routes

Route and hatch tabs are
automatically available in the
route layer properties dialog. But
the “Hatch features” check box is
not checked by default.

Layer Properties

General ] Source
Routes

[~ Hatch features in this layer

= Hatch Class
Hatch Def(1])

Add Class...
Remaove Class

P

Femowe Al

Selection ] Dizplay ] Symbology ] Fields ] Definition Queny ] Labels ]

Hatches Joing & Relates

|mpart...

Hatch Interval
Specify the hatch interval in route meazure units

e

7 Hatch interval using this field: |

f* Hatch interval:

Hatch Definitions Pre-defined Hatch Style

Add Hatch Definition = | Hatch Styles... |

Other Options

HatchF'Iacement...| Scale Range... | SOL Guery... |

l

Cancel |

o]




Displaying Seismic Routes — Hatch Class

Check the “Hatch features”
check box.

Set the hatch interval to 10

Layer, Properties

General ] Source
Routes

Selection ] Dizplay ] Symbolagy ] Fields ] Definition Query ] Labels ]
Hatches Joing & Relates ]

[¥ Hatch features in this layer

=I-[¢] Hateh Class
Hatch Def(1]

Add Clazz...

Impart...

Hatch Interval
Specify the hatch interval in route measure units

& Hatch interval 10

™ Hatch interwal using this field: | J

Hatch Definitions Pre-defined Hatch Style

Remowe Class

Add Hatch Defintion = Hatch Styles.. |
‘ Other Dptions

Femaove Al

| Hat-:hPIau:ement...| Scale Range... | SOL Quer... |

] | Cancel |




Displaying Seismic Routes — Hatch Definition 1

Click on Hatch Definition

Place hatches every 1 hatch interval

Use a marker symbol

Set the symbol properties to use a
hollow circle, size 8

-
Layer Properties

- [/ Hatch Class

&dd Class...

Remave Al

Selection ] Dizplay ] Symbology ] Fields l i}
Hatches

[v Hatch features in this layer

o

efinition Lluery ] Labels ]
Joing & Relates ]

Irnpart... |

Place these hatches every |1 hatch intervalz
Hatch
—o |

" Line + Marker

Lateral offset |0

Labelz
[ Label these hatches

AaBbCciz




Displaying Seismic Routes — Hatch Definition 5

Layer Properties

Create a new hatCh definition General ] Source Selection | Display | Symbology | Fields ] [ efinition Query ] Labels ]

Routes Hatches Joing & Relates ]

Irnport...

W Hatch features in this layer

Place hatches every 5 hatch interval | g

Hatch Def(1]

Use a marker symbol HEEEEE

=
Lo

100

]

Place these hatches every |9 hatch intervals
Hatch

Set the symbol properties to use a Cle @ Make .
black circle, size 8

) Lateral offzet ’Di decimal degrees Hatch Orientation. .
Label the hatches with 10pt text

&dd Class... Labels
v Label these hatches

AaBhCciz Syrbal... | Label Settings... |

Remowe Al

u] % | Cancel | Apply |




Displaying Seismic Routes — Hatch End Definition

Layer Properties

Create a new end hatCh defl n |t|0n General ]H:ucizrsce Selection ] Displaﬂatlhiymbolng}l ] ]Fields ] Dj:ir:jZD&nHDeL::tris ] Labels {
. [+ Hatch features in this layer
Place hatches every 0 hatch intervals| - aras. s 3 F ot |
Hatch Def(B]
US e a- m a-r ker Sy m b O I End hatch tolerance ’07 MEazure units

Hatch

Set the symbol properties to use a Clre O Make o
hollow circle, size 8

. Lateraloffsst [0 decimal degrees Hatch Orientation...
Label the hatches with 10pt text B L SLLLLS

Add Class... | Labels
[v Label these hatches

Remave Al | AaBbCcl z Symbol... | Label Settings... |

Cancel | Apply |




Displaying Seismic Routes — Line Labeling

Click on the labels tab
Check label features
Label field “Line”

Set the font size to 8pt
Set placement properties

(=]
&
]
9
5
Y1320
e
c&éﬁ 11370 @ﬂ_f-'fq'
7 B
o s =

h < %

o

A 1420 e

o
#5323-150 rN;

Layer Properties

Routes Hatches l Joing & Relates
General ] Saource ] Selection ] Dizplay Symbology ] Fields ] Definition Query
v Label features in this layer
Method: |Labe|a|lthefeatures the same way. j

All featurez will be labeled uzing the options zpecified,

Text Shring
Label Figld: | Line

j Expression...

Labels

l

Tt Sumbol
0] Arial Jd  CIIR
AaBbYyiz
H- =B | I | u | Symbal.... ‘
Other Options Pre-defined Label Shyle
Flacement Properties. . Scale Fange. .. | Label Styles.. |
Start Point Priorities &|
o — Cancel
Priarities
[Drist.] [Drist.)
Lahel---------------; ---------------- Label
Start
Before At After
Ahove | | |
On the line: 3] o 0
J Below | | |
Priority: 0 = Blocked, 1 = Highest, Z... lower priorities
Eefore/titer Distance: 0.00z2 map units
Ok |

Cancel |




Creating WellpathRoutes



E WellpathC : Table

Wellpath Data

S=1E9

Record: E 4 1 1 E][E of 83

[ Mame | MD | Inclination [ Azimuth D Marthing | Easting A
| b el C 0 0 0 0 i] 0
| |WellC 2628 0 0 2528 0 0
| |well C 2730 1.63 3276 272997275330 255 -1.32 4348 027 24661
| |WellC 32 1.35 3246 3011.87744133 f.83 508 416612255861
| [WellC 32596 1l 333.23 3295.51255041 13.99] -3.24 388218744953
| |WellC 3577 1.08 324.33 3576.76328195 15.49 -10.96  3601.2367 1802
| [WellC 3044 0.8 304.68 3843.72529335 21.67] 14,11 3334 27470602
| |well C 3076 1.1 J06.45  3875.72040475 22 -14.66) 3302.27559522
| |well C 3907 0. a09.26 390671566541 2233 -14.99 3271.28433058
| |WWellC 3939 1.08) 300,32 3933.71089866 22.64 -16.44  3239.28510134
| |wvell C 3970 1.03 298.43 39697056435 22.92 -15.94  3208.29435650
| |WellC 4001 1.45 310,73 4000 63536792 23.31 16,48 3177 30163208
| [WWellC 4033 1.85 29858 4032.68513229 23.82 -17.24 314531486771
| |WellC 4065 2.76] 304.06 4064 65594255 245 -18.34 3113.341057 45
| Wl 40594 3.03 300.38 409362193037 25.28 -19.68  3084.378065963
| |WellC 4124 38 297.85 4124 5666674 26.17 21,19 3053.43333260
| |well C 4155 432 29678 4154.49128267 2714 -23.08  3023.50871733
| |WVellC 4186 475 291,68 418539425265 28.14 2631 2992 60571735
| [WellC 4216 5.2 206.24 421528125256 29.03 2776 295271574744
| |wellC 4243 505 206.48 4247 13244135 29.94 -30.7) 2930.86755805
| [WellC 4279 B.65 28353 427794801845 30.51 -33.96  2900.05198155
| |[WWellC 4310 7.53] 202.31  4308.71069207 31.67] -37 .69 2869.28530793
| |well C 4342 B.48 282,35 434039851856 32.62 -42.04 2837 60146144
Wyell C 4372 8.7 281.98 4370.03310451 33.59 -46.57 2807 D6039545

Problem

Statement

How do you
create routes from
asetofx,y,z
locations stored
in a Microsoft
Access table?




Wellpath Route Builder Tool

*Creates 3D routes from data stored in a Microsoft Access table
*Uses x (easting) and y (northing), and TVDSS fields to create points
*Uses measured depths for measure values

e Wellpath Route Generator - Workbench

File Edit “iew Insert Source Data Destination Data Tools Help
H - s M) k STP /'+ /'_ Ec @ E G k ‘% H 'E .Il-
o/ 3DPointReplacer [Destination Types [~ —
+ % gemmlcgi{mgg}hﬂ} [=]3DFOINTR. . placer] .| |
£ EEIIE Wwiellpat,.._MDB] :
2 1S Seismic 5P [GEODATAB | | Lot obot-MOBl INPUT | @ FOUESL e [ ListConcatenator
%4 ETL Tool Output geadb_oid [=] FOINT —T  mPUT |
2 Transtomers Welbore e ot [ POINT b [/LISTCONC. enator] . |
b Yellbare [# LINE Iill>—| = INPUT |
el WD o romean N H oureur o] /5] Welpal DESTI |
Azimuth Inel C Fielbore
D o PointConnector JE——
Marthing D I .
e ot Destination
Eastitg NS
E'wf Eastitg
DLS E iy
W5 LS
TVDSS W5
OBJECTID VDS
s ¥
= Data Source DBJECTID v
Wiorkspace é':; Gallery ¢ >

Ready




Wellpath Route Builder Tool

«Start with a new Data Interoperability custom import tool
Drag transformers (2DPointReplacer, etc) from the list of transformers
*Configure the properties of each transformer (see following slides)

® Untitled - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools wWindow Help
NDeEdES B 8 + |[1:2231 | e & ST K2 Laver welp
AT @E T IBk OMD

Editar = v | j | ﬂ

x x Fy

- £ Layers = Wellpath Route Generator A -~
- G CHESRIVProjectsiRoutes = Wellpath Route Generator B
- Wellpatha = Wellpath Route Generator C

— 2 Wellpath Route Generator D
- @ CH\ESRIVProjects\Routes % Wellpath Route Generator E
DrillingR.ate SR JPetroleurglinaa Bafarantng To

E Seis Copy

ot
eef Time E Paste
== Wellp

b Wellp ¥ pemove

= a QuickImp Rename

o Tmpo
+ a Spatial & » % Toolset
+ - Spatial St a4 b Yoo Madel...
- a Toolbox §
g Cust Help % Diata Transformation Tool
A s :ﬂm? Edit Documentation... & Custom Data Export Tool
odE
& | b < Properties. .. % Custam Cata Inport Tool

Display  Source Favortez | Index | S&arch |Ig O | & 4 |>

-204.45 -237.26 Feet

Creates a new cuskom geoprocessing tool




Wellpath Route Builder Tool

«Start with a new Data Interoperability custom import tool
*Drag transformers (2DPointReplacer, etc) from the list of transformers
*Configure the properties of each transformer (see following slides)

2 Points to Polyline - Workbench

File Edit Wiew Insett Source Data Destinskion Dats  Tools  Hef

s P & —
olxl EE@'
-2 Al - Tools  Help
=[] Categorized 7 (4}
2 cooa VO F 8B EEG K B]# F
#-( Collectors GRPain.. A
+-1] Database ihati
= P i Data Flow | Destination Types |7|
=] Geometic Dpsrstos =] 3DPOINTR...placer] ... ‘
_ fnelaper ' | (¥ POINTCD. nector. .| |
= Anchoreds INFLT | .
= hecbuider T | ListConcatenator
= DonutBuilder E POINT AT
E DonutHoleE xtractor geodb_oid E POINT # E LISTCOMNC...enatar] J |
% :_r;:;wz;? ‘Wallbore [+ unE H = NPUT |
E F'n:nntEn:nr'n'uen::tn:nl tAD [+ POLYEON #. [#] outPUT WE wellpat. . DEST]] J|
= PointOndrealverlaper el P . tC t [ellbare
= PaintOrLineOverayer .
=' PalygonBuider Lazimuith OI n O n n eC Or Fgeodh_measures
= FubberSheeter 5 H
= Selilntersector B . DeStI natlo n
= Snapper Marthing
#- Infrastructure NS
[ Linear Referenci :
: g L:thar eferencing E::“ng
M ariipulat I
D v .« 2DPointReplacer
Search: hd We
|Poinl[20r_|nector_ ”~ TVDsS
= = OBJECTID w
Workspace é:; Gallery ¢ Y

Ready




Wellpath Route Builder — 3DPointReplacer

Edit 3DPointReplacer Parameters

= Wellpath Route Generator - Workbench

File Edit ‘View Insert Source Data Destination Data Tools Help

b s | b
ol

@ Seismic 5P [MDB] (0]
@ Seismic 5P [MDB] (1)
@ Seismic 5P [GEDDATAR
& ETL Tool Output

é:; Transformers

¢ ¥
| Workspace |§a Gallery

Creates points from x, y, z fields __ _
Transformer Mame: | EAEIDIGEEYNES
Configure by setting properties
9 y g prop #Walue: | Easting b
Y Walue: |Morthing v
Z Walue: | TYDSS W
_ &) (ol
£ |i|€r? Py =
3 i ’er | Destination Types |7| &
[=] 3DPOINTR...placer] ...| |
E “Wellpat..._MDE] ‘_ >’ INPUT | EPDWTED...HECIDI: J .
geodb_cid E=l PoiNT T | ListConcatenator
Wellbore geoch oid & FONT b [ LSTCONC..enata] .|
kD ‘Wallbore [+ unE H 8= INPUT |
:’:' 5 MD [+ PoLvGON [+ outruT — 2 WB"Pat---DEST”J|
imiLit [ o ellbare
o e PointConnector -
Marthing VD e .
S Nething Destination
Easting M=
E Easting
DLS EWy
WS OLs
VD55 W3
OBJECTID TS5
Data Source DBJECTID 3
< ¥

Ready




Wellpath Route Builder - PointConnector

Edit PointConnector Parameters

Constructs lines from input points

Transformer Name: | EEIISRRT RN Uses an attribute for line breaks
Connection Break Attibute: | Wellbore W Attributes are Saved in a ||St for
List Mame [Optional); | atthst each pOInt
ok ] [ Cancel |
He < b L IERNEEEIEREERE Y i
24| CGueTeesi3DPointReplacer [DestratonTiss ]
gSEismicSP[MDB][D] (= DPOINTR..placer] .
Seismic: 5P [MDB] (1) : — _
o =] Welpat.._MDB]. INPUT | [+ POINTCD. rectar .|} .

@ Seizmic 5P [GEODATAR

] ETL Tool Output geodb_oid [=] PaINT 8 —= et | ListConcatenator

i Transfomers Wellbore geadb_oid [ POINT S [+ LISTCONC...enatar] J|
= ielbore [ LINE B 8 INPUT |
Il MD B POlvEON [ =T o] 5] Welpst. DEST] J‘
o Inel - Ftvellbore
LV[:h' lul i P O I ntC O n n e Cto r Frgeodh_measures
ortning WD B .
Ns Nothing Destination
Easting NS
EW Easting
DLS o
S DLS
TwD5S WG
DBJECTID VDS

: _. “Data Source QBJECTID I

Workspace éﬁq Gallery ¢ >

Ready




Wellpath Route Builder - ListConcatenator

Edit ListConcatenator Parameters

Transformer Mame:

LISTCOMCATENATOR

attlizt{}.M D

List Attribute:

Separator Character:

Fi

Deztination Attibute:

geodb_meazures

| oK

][ Cancel ]

@ Seizmic 5P [GEODATAR
%1 ETL Toal Qutput
é&a Tranzformers

¢ b
Wwhork zpace ﬁ‘:; G alleqy

[ Gk == TrDe s = = L)p INPLT

geadb_aid =l poinT

‘Wellbare geodb_cid

MD ‘Wellbare

Inel WD

Azimuth Il

i Aaimuth

Morthing VD

i Morthing

Easting NS

B Easting

DLS Ey

VS DLS

™Dss W

OBJECTID VO3S
Data Source OBJECTID

£

| TH T O T O Fiec

attribute

€4

Adds a list to an attribute

Puts measured depth values
into the geodb_measures

-

Destination Types |7|

= ListConcatenator

—T  mPUT |
[ PainT B [+ LISTCONC.. enatar] J|
[#] LINE B b NPT |
[# POLYGON B [+ ouTPUT
PointConnector

b welpat..DEST] _.||

Destination

Eivelbore

Fgeodh_measures

e

Ready




Wellpath Route Builder - Parameters

Mew Projected Coordinate System

Name: III."'."IE" E LEICEI'

Frojection

Mame: | Trangverze_Mercator " |
Parameter | Yalue | .

Falze_Easting 0.000000000000000000

Falze_Morthing 0.000000000000000000

Central_fderidian 106 5224 3500000001 0000

Scale_Factor 1.000000000000000000

|Lat'rtude_0f_Origin | a8 713093000000003000

Linzar it

M ame: | Foat_U5 w |

Meters per unit; 0.304200609601 219

Geographic Coordinate System

Mame: GCS_Morth_Amernican_1983 »
Aliag E
Abbresiation:

Remark.s:

Angular Unit; Degree [0.0174532925133432595]
Frirme Meridian: Greenwich [0.000000000000000

£ | >

Select...

Mew...

| M adify. .

ak.

] [ Canicel

l

7Ix

i

]
L]

~

| Source Ty

=] Wellpat...|

geodb_aid
Wellbore
kD

Ikl
Azimuth
™D

MNorthing

Set the coordinate
reference system to
match the source data.

May require a custom
coordinate system
based on the latitude
and longitude of the
surface location of the




Wellpath Route Builder

r

Il Feature Type Properties

Destination Properties

| = General" % ser Atibutes, @ Format Attributes

Expozed Attribute Elementz |
geodb_font_underline

Expose the geodb_measures

geodb_font_weight attribute.

geadb_h_align
geadb_linked_feature_id
geodb_measures
geadb_ariginal_arc_direction
e This is present for features that
geadb_right_ta_left .
geadb_ratation

geodb_secondary_axis

L L el 0 L L

geadb_start_angle

| %

| Selectan || Deuselect.-’-'-.ll| |

Help |

| pply to Al




Wellpath Route Builder

Wellpath Route Generator

Run the to
wellpat

CEx

Cutput Staging Geodatabase

Erviranmerits... | Environment Settings

Default Output Z Yalue

Output has Z Values

[Enabled |
Qutput has M Values

Eraed -
Qutput Extent

[ Diefaul - EJ

Chan Rasher

0Ok, | Cancel ‘ Show Help >»

Environment Settings

ol to create
h routes

click on the tool

properties and

environment

K to start

|E:"-.D|:u:uments and SettingztrobedSE0 W ARFORD \Local Sett E 1 DO u b I e
Source Personal Geodatabase:
| = 2. Setthe
C:\Linear Referencing COAD atah 5 ourcewelpath. mdb +
R 3. Click O
- B processing

B welp
Output has M Values

Specify whether output feature datasets will cantain m-
{measure) values.

& Same Ag Input - If the input features contain m-
{rmeasure) values then the output feature dataset
will also contain mevalues. If the input features da

nat cortain m-values then the output feature

dataset will not contain m-values. This is the
default value.

Enabled - The autput feature dataset will contain
r-values.

Disabled - Mo output feature dataset will contain
m-values.




Displaying Wellpath
Routes



Displaying Wellpath Routes

Route and hatch tabs are
automatically available in the
route layer properties dialog.

The “Hatch features” check box
Is not checked by default.

Layer. Properties

General ] Source
Routes

[ Hatch features in this layer

= Hatch Class
Hatch Def[1]

Add Clags...

Femaove Class

Femave Al

Hatches

Selection ] Dizplay ] Symbology ] Fields ] Definition Query ] Labelz ]

Joinz & Relates

Impart....

Hatch Interval

Specify the hatch interval in route measure units

* Hatch interval

o

" Hatch interval using this field: | J

Hatch Definitions

Pre-defined Hatch Style

Add Hatch Definition = | Hatch Styles. . |
Other O ptions
Hatch Flacement... | Scale Range... | SOL Query... ‘

l

Cancel |

o]




Displaying Wellpath Routes

Hatch Placement Options

Distance Ut .

Gered | Offset hatch definitions [feet) bels |
(R l
-
Hatch Class: Lower o i
Section - S | =l |
*Hatch Interval = 100’ \

v Start hatching at a value other than the lowest measure

{« Start hatching at: |-'-1EIEIEI

I (" Start hatching using this field: |r-.-1|j j

«Start hatching at 4000’

| Finizh hatching at a value other than the highest measure

-

W

\ -
v Adiust hatch placement to hatch interval

[ Apply hatch settings to each part

4 Cancel |




Displaying Wellpath Routes — Lower Section Def 1

The “Hatch features” check box must be checked.

Layer, Properties

Hatch Class: Lower
Section

Def[1] | I g
Hatches every interval Hatch Orientation E|Fz| _L Impart...
«Normal line symbol -
sLine symbol is 12’ long
'HatCheS are not Iabeled Hatches are drawn perpendicular ko the line. & supplermental
*Rj g ht hatch orientation angle can be added to the calculated angle:

0.00 e
J d Hatch Orientation... |

k. Cancel |

General ] Source ] Selection ] Dizplay ] Syrmbology ] Fields ] Definition Querny ] Labels ]
Foutes Hatches Jaing & Fielates ]

Hatches can be aligned to the left, right or center af the line:
O Left [ Center {+ Right

» AaBbCcrZz | |

] | Cancel | Apply |




Displaying Wellpath Routes — Lower Section Def 5

Hatch Class: Lower Section
Def[5]

sHatches every 5 intervals
*Bold line symbol

sLine symbol is 20’ long
*Hatches are labeled

*Right hatch orientation
*Text vertical alignment -
Center

[+ Hatch features in thiz layer

The “Hatch features” check box must be

Layer Properties

General ] Source ] Selection ] Drizplay ] Syrmbology ] Fields ] Drefirition Huerny ] Labelz ]

Fioutes Hatches Joing & Fielates ]

= Lower Section I [ | [ [ [ [ [
Hatch Def(1]

Irnpaort. ..

L] = ]

Place these hatches every |5 hatch intervalz

+ Tatal Depth

Hatch
(o Line - barker ———
Line length |2EI feet
Lateral offzet |I:I feet Hatch Orientation. .. |
AddClass.. | [ Lebels
| [v Label these hatches
Remove Al | AaBbCclz Syrbal... | Label Settings... |

OFk. | Cancel | Apply |




Displaying Wellpath Routes — Lower Section Def 5

Symbol Selector

Hatch Class: Lower Category: | &l | [ Freview
Section —
Def[5] " Editor
’HatChES evel‘y 5 |ntE Presview Froperties:
*Bold line symbol Type: [Test Symbal <] units [Points -
.Llne Sym bOI |S 20’ I( General l Formatted Te:-:t] Advanced Te:-:t] b azk ]
Hatches are labeled _ _
*Right hatch orientat o LI =l s 2 =
7 5 Style: ﬂﬂgﬂ

*Text Vertical Align

Calor: . - 5 Offzet: (0.0000 il
Center U J

drge [000 =] v Offset 00000 <

Wertical Alignrment Harizontal Alignment
" Top " Left
* Center " Right

(" Bazeline (* Center
" Battom " Ful

[ Right to left [Hebrew and Arabic fonts only)

k. | Caricel




Displaying Wellpath Routes — Total Depth

The “Hatch features” check box must be checked.

Layer Properties @

=

HatCh CIaSS. TOtaI General l Source l Selechon ] Dizplay ] Spmbology ] Fields ] D efirntion Cluemy l Labels l
Depth Raoutes Hatches l Jaoing & Relates
0|nterval = O v Hatch features in this laper
= [w] Lower Section 0 O Import...
Hatch Def(1) i T
Hatch Def[R)
- LCt I sl Hatch Interval
Hatch Def(End) ) , , .
Specify the hatch interval in route measure units
{+ Hatch interval 0
" Hatch interval using this field: | J
Hatch Definitions Pre-defined Hatch Style
£ L Add Hatch Definiion = Halch Styles... |
Add Class...
Other Options
Remove Clazz
Hatch Placement... | Scale Range... | SOL Quen... |
Remowe Al
Ok Cancel | Apply




Displaying Wellpath Routes — Total Depth
E]E]. ed.

Label Settin
T Es

rL-:'ﬁl:.!'er P
Hatch Class: Total e
Depth
Def[End] W Hate
Line length 15 ° -0
*Red line and text
*Use prefix/suffix =M1
£
. i |
" :

Text for Labels
Specify the text that will be used to label the hatches:

(" Meazure value anly

fe Add prefiedsuffis

Prefix. |TD 10 i (o |'

{" Build a text expression: |

Other Settings

Precizion of numbers in text: 1]

W Filp text when direction of the line changes

W Show a neqgative sign for negative measure values

ak.

Cancel | J

2%
hels ]

|
|

118

Cancel |

Apply




Displaying Wellpath Routes

®_ Routes - ArcMap - Arcinfo

A F LY
AE W

e e :
I3

Eile Edit Mjew Insert Seleckion Toaols Window Help
DS W& B .0 A =Y
Editar - | | | |
Drawing * & L~ A~ @) tial 0 ~| B 7 U A~ &~ F~v o~
< =
- £F Layers . .
Display of the wellpath route in ArcMap

-] [ FaormationTopsMD Events

- counties :{g g _
= =) T S .
o r~ S
=] o -
M =] o
0 S
© =
o

D 82198

[

@ 0O -:'_"ﬂ
Z2e2186d4.62 175006501 Feek

Display |5|:uun:e] SElectiDn]







* Houles - ArcMap - Arclalo

Bl it Yiew [t Gelecton Took Window Hob

NS BX2n iz o[ f OGO N QAnLOG@w D

Edtor * | b v Tath: [Croate Hew Featurs =] | Target: | - : 8l Layer

- il . - -i
L& |
- E-I::l-q'rﬂ'l # . :.l"-."- 3
- [ CAERnPropectsiartu e

o B FomstionTopsMD £y, s N !
- O (e *:-n
<all other values

T

= [y EET

-Point Route Eveﬁts

o S e, Pol
v B Lehology Everts
BE Poili plasre Frridd

j FramnaticnT oo
] Perforations
0 Lithokog,
) weelk o
. ':| VR Projects irsiol =1
< B edpath
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5 [ sErsMic 3 = Ih—?)
Yy
L1 Y % : -

0 - o
Uripldy Souce | Siedection | lan

Rl W PR, 1T



Point Route Events

Example of a table containing formation tops

B Attributes of FormationTopsMD

Formation Tops

| OBJECTID ] WellBore | Event | Formation | SubSea_Top |~

el C
Well C
Well C
1Well C
Well C
Well C
el C
el C
Well C
10 el
11 el
12 el
13 el
14 el

G~ m M| &L kI =

w

4823 |Hell Creek -4393
2186 Pierre -2156
2291 Miobrara -aab1
5472 | Carlile -5742
2082 Greenhorn -oa52
2663 Belle Fourche -2333
6134 | Swvift -6404
B456 | Spearfizh -6726
6791 |Citer -70E1

6304 | Charles -7174

267 [Mizsion Canyon i-xr
471 LodgePaole L
7671 |Blakken Fo41 |
al14 Prairie -0284 d

Record: ﬂﬂ|

Dﬂﬂ Show: | Al Selected | Recordz [0 out o

This table of
formation
top data was
used in the
following
route event




Point Route Events
Formation Tops

* Routes - ArcMap - Arclinfo

Display Route Events

Eile Edit “iew Insert Selection Tools Window Help

DEdE 82X .2 &

Editar - |

Crawing * L~ A~ ,ﬂ'] Aial

=

== Layers
= a CESRIVProjects\Foutesy!
- [ FaormationTopsMO Eve
@
- @ i Copy Fecords

= E}( Remove

_@.:Dpen
- b

Joins and Relates 2

gou®e
7500

Data 3

Geocode Addresses. .,

D 8218

T Display Foute Events. ..
x+¢ Display ®Y Dakta ...

Properties. ..

Route events are objects with locations measured along routes. & table
containing route events can be added to the map az a laper.

Specify the routes referenced by the events in the table

Foute Reference: "'ellpathC

Route |dentifier; Mame ﬂ

Specify the table containing the route events

Chooze a table from the map or browvese for another table.

Ewvent Table: | J J

Route |dentifier; |"-.-'-.-"EIIB are j

Chooze the tppe of events the table contains:

¢ Paint Events: Occur at a precize location along a route

" Line Events: Define a discontinuous partion of a raute

Chooze the meazure field for point events:

b easure: Ewvent

Chooze the offset field. Eventz can be offzet from their routes.

Oiffzet: | <Mones j

Advanced Ophong. .. |




Point Route Events
Formation Tops

Label Expression

Add alabel expression to show
the formation name and depth

e
L=
==
=

o

S o

= =]
FJJ_HTSHH 7941 R
-, Mission Cﬁﬁ{m%tter
@ Cha
E Spearfish

Werify | Reset |

Exprezzion l
Label Fields
To add a field into exprezzion, double-click or drag & drop. ShDWL'pE'
OBJECTID SubSea Top
"WielBore
Evert
Farmatian
Append Show Values... v Dizplay coded value description
Exprezzion
YWwirite the exprezsion in the language of the selected parser, | Advanced
[Farmation] & [ & [SubSea_Top] & ™"
Load... Save...

VB Script

Parser:

Cancel




Point Route Events
Formation Tops

-

"

Plagement Properties ?)X Set the label placement properties

&)

Flacement l Conflict Detection ]

Puint Settings Point Placement Angles

" Dffset label horizontally around the pain
o o Mew Angle: | Add Angle |
a a
0 ol o Angles

" Place label on top of the paint

* Place label at specified angles

>

(" Place label at an angle specified by a fis —_—

Angles at the top of the lizt are given § )
bigher priarity. o g
Duplicate Labelz Eg
= OF. Cancel "““u, =
q “ = 0
- A,
i IE 4 Ll "‘:_,a ":g: @,A Lj;




Formation Tops in ArcMap

Formation top events displayed in ArcMap

® Routes - ArcMap - Arcinfo

File Edit Miew Insert 3Selection Tools Window Help

EBX

DEEES +» =B X 2|« B2 BEE A &OEEE | AGE IO P@n B R O
.E-:Iit-:u[" N [Create New Feats = | =] % '. D 3lE | e o
Corawng v R O O+ A > 2 [0) Anal ~n ~ B ru A~ &~ > % =

. - : =
= £F Layers

= @ CAESRIVProjectsiRoutes)
-l FarmationTapsMECr Ex
@
FarmationTopsMD
= 5 CHESRIVProjectsiRoutes)
=| wWellpathc

= g cmojoimei20isamplesid:
= counties
[

£ |

Dizplay  Sayice | Selection 2 0O Q.Lj _J

| |7622028.53 174999731 Fest |

| W




* Houles - ArcMap - Arclalo
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Edtey ¥ (3 * Tadc I_:lr'itr oo Fralure _l-_. fiqe!:i _-.-'. ’ Jl:l.j D

L myper
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j (SR Projects |acaiul ..-'r
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- ) CiEsRnProjectsiAnst =]
= B ielpath
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= [ SERSMIC r (o I%}
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Line Route Events
Lithologic Units

Example of a table containing wellbore lithology

Ed Attributes of Lithology E”E|E|
OBJECTID* | Wellbore | StartDepth | EndDepth Lithology ~

: 1 Well C B2G7T B452 | Green shale This table of
b 2 [wiell 452 6471 [Hard Shale lithologic data
[] 3 [wiell C E471 E476 Sandy Shale - A e 1
4 "Well C B47E Ba02 | Coarse Sand Oil Stained .
W S Well Ba02 6512 | Green Shale the foIIowmg
[ & Wil C 6512 B519 |Coarse Sand Sl Stained route event
] 7 [wiell C E514 E5S25 | Green Shale example.
W a Wiell C B225 G555 Coarse Sand

w

Wil C BS53 6677 Densze Limestone
10 Wl C BE77 BE95 | Wuggy Limestone
11 Wil C BEEQ5 B7/02 |Dense Limestone
12 Well C B702 B748 Vuggy Limestone
13 Wil 6745 E36Y Hard Shale
14 Wl C BSET 015 |Dalomitic Limestone
15 Wiell © 015 7231 Sitty Shale w

Record: ﬂj| 2 ﬂﬂ Shcul.-'-.l:| Al Selected | Records [0 out of 15 5S¢




Line Route Events
Lithologic Units

Display Route Events

FRoute events are objectz with locationz meazured along routez. & table
containing route events can be added to the map az a layer.

Specify the routez referenced by the eventz in the table

Foute Reference: |"-."v"e|||:|athI: j =
Route ldentifier: |Name j

Specify the table containing the route events

Chooze a table from the map or browse for another table.

Ewent Table: | J J

R oute |dentifier: |"-.-'-.-"e|||:n:nre j

Chooze the tppe of events the table containz:
™ Paoint Events: Occur at a precise location along a rouke

f* Line Events: Define a dizcontinuous portion of a route

Chooze the measzure fields far line events:

From-teasure: StartDepth
To-Measure:

Chooze the offzet field. Events can be offset from their routes.

Dff st | <Mones

Advanced Optionz. .. |

Display the “Display Route
Events..” dialog by right
clicking on the “Lithologic Unit”
table in the ArcMap table of
contents.




Layer Properties

Labels
General ] Source
Show:
Features
Categories

Lnique values
Unique walues, many |
Match to symbolz in a

Quantities

Charts

Multiple Attributes

Line Route Events
Lithologic Units

] Hatches
] Selection

Display

] Jainz & Relates

Syrnbalogy ] Fields

Draw categories uzing unique yalues of one field.

] D efinition Clueny ]

Irpart.... |

Walue Field Color Scheme
|Lithology | | ] BN T ] j
Symbal | Y alue | Label | Count | d
<all other values: <all other values:
¢Heading>» Lithology
Coarze Sand Coarse Sand 7
Coarze Sand Qil Stained  Coarze Sand Oil Stained 7
Coarze Sand 5l Stained Coarze Sand 5l Stained ? J
Denze Limestone Denze Limeztone ?
L olomitic Limestone Drolomitic Limestone 7 J
Green Shale Green Shale 7
=H ard Shale Hard Shale ?
Sandy Shals Sandy Shals ? B
) l—-SiIt_l,I Shale Silty Shale 7 v
&dd Al Values | &dd Values... Remawve Al | Advanced -

Cancel |

The lithology route layer
uses a unique value
legend based on the
lithology attribute field




Line Route Events
Lithologic Units

Layer Properties

General | Source Selection | Dizplay | Suymbiology | Fields I Definition Huen
Labels Hatches | Joing & Relates

[v Hatch features in this layer

~=I-[#] Hatch Class Impart... |

- Hatch Def1)

—Hatch Interval
Specify the hatch intereal in route measure units

" Hatch interval: 0

& Hatch interval using this field: | StatDepth

—Hatch Definitions————— |' Pre-defined Hatch Style

Add Hatch Defintion = | Hatch Shyles. . |

édd Clazs. .

— Other Optiong
Remave Clazs

Hatn::hF'Ian:ement...l Scale Range... | SOL Query... |

Remaowe &l

Canicel | fitalul Ll




Line Route Events
Lithologic Units

Layer Properties
General ] Sounce Selection ] Dizplay ] Syrmbiology ] Fields ] Hatch Text Expression
Labels Hatches ] Joins & R

E wprezsion l

v Hatch features in thiz layer
Label Fieldz

= Hatch Clazs

To add a field into expression, double-click or drag & drop.

OBJECTID Lithiolagy

i i WwWellbore
Place theze hatches every hatch intervals StartDepth
Hatch EndDepth
* Line " Marker =
Append Show Values. . [ Dizplay coded value description
Line length 4 feet

E wpression

telerJelle=t 1 = Hatcl wirite the exprezsion in the languaage of the selected parser. [ Advanced

Add Class... Labels
[v Label theze hatches

AaBbCciz

[Lithialogy]

Remove Al

Werify | Reset | Help Load... | Save... |

Parzer: | -

| ] | Cancel |




Lithologic Units in ArcMap

Each line event classification has a unique color

®_Routes - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools Window Help

D= E &S B2~ 2 & ||1:228 S ESONELEE QNI eEY |
Editar i | j | ﬂ Lay
Drawing * M - A~ hﬂ‘] Aial ﬂ |'ID ﬂ B 7 U i * M- i v * -

: 4]

-1 £F Layers A
- @ CAESRIProjectsiRoutesiWellpaths: 1
-I [ FormationTopsMD Events
@
- Lithology Events
— =all other values=
Lithology
= parse Sand
=" ngrse Sand Oil Skained
=" parse Sand Sl Stained
= ense Limestone
s Dolomitic Limestone
misreen Shale
mmHard Shale
=S andy Shale
e Silky Shale
m==Yuggy Limestone
FaormationTopsMD

?tlug |

- =
g S
= o

Lithology b —
- @ ZAESRIVProjectksiRoutes) Wellpathsd L e
= WellpathC ;‘1?; =,
— e o
- @ cimojoimojzlisamplesidatalusa o, I =
— . — =F
< | > =

Display  Source | Selection |' 0 "?ﬂ J ﬂ

Z621321.56 174931347 Feet




Discontinuoustine
Route Events



Discontinuous Line Route Events
Perforation Intervals

This table of
perforation
interval data was
used in the
following route

Example of a table containing well perforation intervals event example.
(could have used drill stem test or core intervals instead)

B Attributes of Perforations

OBJECTID*| Wellbore | StartEvent | EndEvent | Perforation | SubSea | EndSubSea | Zone

| | 1 el C G476 Bd495 1 - T46 -7 Lodgepaole
2 [Well C 12 6219 |2 -z -7789 Lodgepale
3 [Well C Bo2a 933 |3 -5 -7a03 Lodgepaole

4 [l
2 el C

BETT
G702

BE91 |4
6715 |5

-r347
-7a72

-7961 Bakken
-7985 Bakken W

»

ﬂﬂ Shnw:w Selected \ Records [0 out of b Selected.) Options +

Record: ﬂ ﬂ




Discontinuous Line Route Events
Perforation Intervals

Display Route Events

Route events are objects with locations measured along routes. A table
cohtaining raute eventz can be added to the map az a laper.

Specify the routes referenced by the events in the table

Route |dentifier: |Name ﬂ

Specify the table containing the route events

Choose a table from the map or browse for another table.

Foute |dentifier: |"-.-'--"e|||:u:|re ﬂ

Choose the type of events the table contains:

" Point Events: Dcour at a precize location along a route

{* Line Events: Define a discontinuous partion of a route

Choose the measure fields for ine events:

From-Measure: StartEwent
To-Measzure: EndE vent

Choose the offzet field. Events can be offzet from their routes.

Offzet: |{Nn:|r'|e}

Advanced Optionz... |

Foute Reference: |WEIIpathE j E

Ewvent Table: | J J

Display the “Display Route
Events..” dialog by right
clicking on the “Perforation
Interval” table in the ArcMap
table of contents.




Well Perforations in ArcMap

®_ Routes - ArcMap - Arcinfo

File Edit “iew Insert Selection Tools ‘Window Help

EEX

D=EEd S B - .2 & [1:228 S ASORESH QTN @ED L
Editor - | ﬂ | j Lay
Drawing * R O~ A~ |,0].-‘-‘-.rial ﬂ |'IEI j B 7 U A~ &~ #~ &~
1 § Zl
- £F Layers b -
- @ CAESRIVProjects\Routes\Wellpaths ABC §
- [ FaormationTopsMD Events o]

@
=l b

Perforations Events

+ [ Lithology Everts
FormationTopstD
Lithology
Perforations
- @ CHESRIVProjectsiRoutes)Wellpaths ABC
= WellpathC
- @ cimojolmoj2lisamplesidatalusa
- counkies
1
- @ CAESRIVProjects\Routes\Wellpaths ABC
WellpathC

£ I

Digplay  Souce | Selection

|

[ d

2021960,85 174951247 Feet




Using a Hatch Interval
Attribute



Hatch Interval Attribute
Drilling Rates

Example of a table containing drilling rates

¥ pe of [ pHate i |
OBJECTID* | Wellbore | StartEvent | EndEvent | Rate |~
> 1wl C 5400 5412 2|
2 (el C B2 5414 2.4
3 [wiell C 6414 6415 2.8
4 [wiell C B3 5421 36 '
5 [wiell C 521 5425 5.2 Th_IS_ table of
& [l © Be2g 6433 4 drilling rate data
7 [wiell 6433 6437 2.8 -
5 [wiell C 5437 5443 2.4 was used in the
3 [l 6449 6452 1.2
10 [wiell C 6452 6455 4.4
11 [wiell 5455 B463 56 |0
12 [l C B463 465 4.5
13 [wiell C 6465 6470 2.8
14 [wiell C 6470 6454 2.4
15 [l C 5454 5431 2
16 [wiell C 5491 6499 4
17 [wiell C 6499 6513 4.5
18 il C 6513 6517 5.2
18 il C 6517 6529 &
20 [wiell C 6529 6532 5.2
21 [wiell C B532 B537 36
22 [\l C 6537 6542 3.2
23 [wiell C 6542 6561 5.2
24 [l C 6561 6565 45w

Record: ﬂll" 1 _hlﬂl Showe: | All Selectedl Records



Hatch Interval Attribute
Drilling Rates

Display Route Evenis

Route eventz are objects with locations measured along routes. A table
cahtaining route events can be added to the map az a laver.

Specify the routes referenced by the events in the table

Route Feference: |WellpathE j E
Route |dentifier: | M ame ﬂ

Specify the table containing the route events

Chooze a table from the map or brovwze for another table.

Ewent Table: | J J

Route |dentifier: |We|||:n:|re ﬂ

Chooze the type of events the table contains:
" Paint Events: Ocour at a precise location along a route

{* Line Events: Define a discontinuous portion of a route

Chooze the measzure fields for line events:

From-Measure: StartEwent
To-Meazure: EndEwent

Chooze the offzet field. Ewventz can be offset from their routes.

Offzet: |<N|:|ne} j

Advanced Options. . | Cancel

Display the “Display Route
Events..” dialog by right
clicking on the “Drilling Rate”
table in the ArcMap table of
contents.




Hatch Interval Attribute
Drilling Rates

Layer Properties

General ] Source Selection ] Digplay ] Symbology ] Fields ] Drefirition Query ]
Labels Hatches Joins & Relates ]

v Hatch features in this layer

E Hatch Class Impart...

Hatch Def[1]

Hatch Inkeryal
Specify the hatch interval in raute measure units

——

{* Hatch interval uzing this field: | StartE went

" Hatch interval:

Hatch Definitionz Pre-defined Hatch Style

Add Hatch Definition - Hatch Styles. . |

&dd Clags...

Other Optionz
Remowve Clasz

Hatch Placement... | Scale Range. .. SOL Quer... |
Remove Al

Cancel | Apply




Drilling Rates Displayed in ArcMap

*_Routes - ArcMap - Arcinfo

Eile Edit Wiew Insert Selection Tools ‘Window Help

D2 E &S B 2« S AEE S EABSONEEE QIO
Editor = i | j | j
Drawing * & O~ A~ ||ﬂ'] Ll j |'||:I ﬂ B I 1 i v & i ¥ 2 ™ | Labeling *

: 4]

= Layers .
- @ CAESRIVProjects|Routes) e i
-1 [ FormationTopsMD Events
]
- DrilingRate Events

- [ Perforations Events

+ [ Lithology Events
FormationTopshD
Lithology
Perforations
DrilingRate

- @ ZAESRIVProjects|Routes) we
= wellpathiC

- g c\mojoimoj20isamples|datal

= counties
O =
- @ CAESRIVProjects|Routes) e
wellpathC L/
£ | >

Dizplay  Source SElectiDnl |' 0 "_-Hﬂ J ﬂ

2621960,80 17495315.57 Feet



Using Route Event
Offsets



Route Event Offsets
Well Logs

This table of well log

interval data was used

in the following route
Example of a table containing well log intervals event example.

r

Ed Attributes of WellLogs EJ@|E|
Offset | ~

OB.JECTID* | Wellbore | StartLog | EndLog Hame Abbrewviation =
Well C 4200 2090 | Resistivity Res =30
Well C B112 E492 [ Samma Ray =R -E0
Well O B112 E595 | Spontaneous Potential | SP -an
Waell E419 8090 | Neutron-Density MO

Well C B522 BG5S | Gamma Ray o -E0
Well C 6714 B771 [ Gamma Ray =R -60
Well C B203 239 [Gamma Ray =R -E0
Well C F320 7433 [ Gamma Ray o -E0
Well C TES2 a030 ([ Gamma Ray =R -60
Waell BEY5S5 7475 | Spontaneous Potential | SP -a0
Well C YBE2 F827 | spontaneous Potential | SP =40

= O a0~ @ | |k

— ] —

Record: ﬂj| 1 ﬂm 5hu:ul.-'-.l:| Al Selected | FRecords [0 out of 11 Selected. )




Route Event Offsets
Well Logs

Display Route Events

Route events are ohjects with locations measured along routes. & table
containing route event: can be added ta the map az a layer.

Specify the routes referenced by the events in the table

'wellpathC

Route Reference:

Route [dentifier: |Name j

Specify the table containing the route events

Chooge a table from the map or browwze for another table.

Ewent T able: |

|Wel||:u:|re j

Chooze the type of events the table containg:

Raoute |dentifier:

" Paint Events: Occur at a precize location alang a route

* | ine Events: Define a discontinuous portion of a route

Choosge the measure fields for ine events:

From-tdeasure:

|5tartL|:|g ﬂ
=l

To-Measure: |En|:|L|:|g

Choosge the offzet figld. Events can be offzet from their routes.

Advanced Options. ..

Display the “Display Route
Events..” dialog by right clicking
on the “Well Log Interval” table in
the ArcMap table of contents.




Well Logs in ArcMap

Well log intervals appear using offsets which overlap along the wellbore

®_Routes - ArcMap - Arcinfo E”E”E

File Edit “iew Insert Selection Tools Window Help

D=EE S B 8« & 1987 A ASOMEBSE QT
Editor * (3 ¥ Task: |Create Mew Feature ﬂ Target: | j
Drawing > & ]~ A~ |,0] Ayl j |1|:| j B I U i v O - i A Labeling -

= -l

-1 £F Layers .
- @ CESRIVProjects|Routesi e F
-l [ FarmationTopsMD Events
@
[0 wellLogs Events

O wellLogs Events
WellLogs Events =
— <all other values =
Marme
= Gamma Ray
o= Neybron-Density
= Resistivity
o= Spontaneous Pobentis
O CrilingRate Events

[ T -

< | 2

Dizplay  Source | Selection - ﬂ
Display J am |2 4 I N

2621784.96 1749977.52 Feet




Well Logs in ArcMap

*_Routes - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools Window Help

==y e

h * | Task: |Create Mew Feature

k Cj=| A~ @) Aial

e

F
=l

A -

J'_K”_:'

& ||1:957

=

RARIFAN Y- N i) Vs

Targek: |

>0 ~| B 7 U

Editar

Drawing =

® Q

W EE
AFE Wi

1@

Labeling -

-I [ Perfarations Events

+ [] Lithology Events
FaormationTopsMD
Lithiology
Perforations
CrrillingRake
wellLogs

- @ ZAESRIVProjectsi\Routesiwe
WelpathiC

=
oy
i
P

- @ c:\mojotmoj20isamplesidatat
- counties
1
- @ ZAESRIVProjectsi\Routesiwe
WellpathiZ

b’
< | >

Digplay  Source | Selection 2

26:21310.67 1749965,09 Feet
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Using Route Event
Offsets
(Well Log Values)



Route Event Offsets
Well Log Values

Example of a table containing gamma ray values

S](=1e3
| nAME DEPTH | GR | sp | GR2 | spz | oOBJECTID | ~
b [WELL E 116.5| 395322 375625 197661 4378125 =
WWELL E 117 | 423233 | 37.5625| 2116165 4378125
WWELL E 117.5| 401438 375625 200719 4378125
WELL E 118 395589 37.5625| 1977945 4378125
WELL E 118.5| 349209 375625 17.46045 4378125
WELL E 119 32946 375625 16473 4378125
WELL E 119.5| 312817 375625 1564585 4378125
WELL E 120 350027 | 37.5625| 17.50135| 4378125
WELL E 1205 341719 375625 17.08595 4378125
WELL E 121 345027 | 375625 1725135 4378125
WELL E 121.5| 307917 375625 1539585 4378125
WELL E 122| 338863 37.5625| 16.94315| 4378125
WELL E 1225 353382 375625 176691 4378125
WELL E 123| 385085 37.5625| 19.25425| 4378125
WELL E 1235 383219 375625 1916095 4378125
WELL E 124 | 383219 37.5625| 19416095 4378125
WWELL E 124.5 35675 37S625| 178375 4378125
WWELL E 125 326864 | 37.5625| 163432 4378125

WUELL F 4178 2 s o s 2T SRS 470 EENTE A2 Ta4 0D 10 b

Record: ﬂjl 1 ﬂﬂ Sh-:uw:| Al Selected | Recards [0 out of #2000 Selected.]

Bl Attributes of Well_E_| og Values

W~ @ B W k=

This table of
gamma ray data
was used in the
following route
event example.



Route Event Offsets
Well Log Values

Display Route Events

Raoute events are abjects with locations measured along routes. A table

n:u:untain.ing roLte eventz can be added to the rr.|a|:| az alaper. Dlsplay the I DlSpIay Route

e = Events..” dialog by right clicking

Route dertier.  [ams = on the ‘Well Log Values” table in
the ArcMap table of contents.

Specify the table containing the route events

Chooze a table from the map or browse for another table.

Ewent Table: | J J

Route Identifier:. | MAME -l

Choose the type of events the table contains:
* Puaint Events: Occur at a precize location along a route

" Line Events: Define a discontinuous partion of a route

Choose the meazure field for point events:

bl easire: DEPTH ﬂ

Chooze the offzet field. Eventz can be offzet from their routes.

Offzet:

Advanced Options... | Cancel |




®_Untitled - ArcMap - Arcinfo

Route Event Offsets
Well Log Values

EBX

File Edit “iew Insert Selection Tools wWindow Help

JE e c\!} |1:1,3E15 ﬂ _-}_{z éj O k7 Laper IEI]
Rk O M Gamma Ray values

D & e
FgnrumPe
Editor - |

k4
- £F Layers

= @ CAESRIVProjects\Routes
- GERPOints_\WiES54

= ‘WellpathE

- @ CAESRIVProjectsiRoutes
- O well E Log YaluesE
@
wel_E_Log_values
- 'ﬁ ciimojolmoj2lisamplesic
- country
1]

= displayed spatially,

< | >

Dizplay  Source

+| as points. They are
offset from the
wellbore by the

value of the Gamma

106°50'0, 19" 38°43'31.47"N




Route Event Offsets
Well Log Values

DE®

} Untitled - ArcScene - Arcinfo

File Edit Yew 3Selection Tools window Help
hedS T EQEHON @G OQSE G

30 Analyst | J

The Gamma Ray data
manipulated in 3D

=} scene layers

= GRPoints_'WGES54
.

= welpathE
|

Help

W Q& SO R

Display | Source

Dizplay | Source




Route Event Offsets
Well Log Values

€% Untitled - ArcScene - Arclnfo

| File Edit Wiew Selection Tools Window Help
B B P version of Easy Vi &l 1 = — :
| PR deen N 4 - Qe At IO @E R OM
' =l 7 >

=% Scene layers
=] GRPoinks_WGES54

=l WellpathE
|

Dizplay I Sounce i

= E G Brb. | -Xae. | fERou.. | B | = ounk. | BMe.. | @ ot | gRunt., & ] Redl 310PM

Movie of a
gamma ray
curve
displayed as
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