PS WaveJava Applet
by John R. Victorine

Introduction

The PS Wave web app was designed to allow the user to build a spread sheet of average
compression & shear times and velocities fromalgiv seismic event in the subsurface within

an array of seismic sensors. The program asdsxtendghe Zone Kluster ("ZeKe"} A Depth
Constrained Cluster Analysise b appl et to compute ABedso from
ASCII Standard (LAS) versn 2.0 & 3.0 fileswhich are ordered along the dimensions of depth.

Depth Constrained Cluster Analysis appeared in PfEFFER Pro an Excel Spread Sheet Program
developed by the Kansas Geological Survey, released 1998. It also appeared in GEMINI (
Engineeing M odeling throughHN ternetl nformatics) web application developed by Kansa

Geological Survey 20002003.The program allows the user to save the log data averages used

to compute the fAbedso to a Comma Seopredidid ed Va
the PS Wave Java Applet. The program can be found at the GEMINI Tools Web site
(http://www.kgs.ku.edu/Gemini/Tools/Tools.hinar directy to the Zonation Web Site
(http://www.kgs.ku.edu/stratigraphic/ZONATION/The PS Wave program allows the user to

import a LAS version 2.0 or 3.0 file only and will force the user to the Zone KI(iZeKe") -

A Depth Constrained ClusterAnalgsii al og t o create fiBedso before
times or velocities for the compression and shear waves.

A description for the Zone Klust€tZeKe") - A Depth Constrained Cluster Analysieb app
can be found atttp://www.kgs.ku.edu/stratigraphic/ZONATION/description.html

NOTE: The PS Wav@rogram requires both the Acoustic Transit Time (DTc) and Shear (DTs)
log curves to work or the Acoustic Transit Time (DTc) and L-ifrensity Logs, i.e. Gamma Ray
(GR), Neutron Porosity (NPHI) and Density Porosity (NPHI) computed in a Limestone Matrix or
Bulk Density (RHOB) as a minimuifmom which the Shear (DTs) log curve candoenputed

from defined Velocity Ratio (Vp/Vs) for specifithologies i.e.

Vp/Vs Lithology
155 Very Clean Sandstone

16 Clean Sandstone

1.68 Shaly Sandstone

1.7 Compact Shae

19 Limestone

18 Dolomite

1.75 Salt

185 Anhydrite

1.59 Coa
Pickett (1963)

ThePS Wavewve b app has 2 sources for importing wel/l

Geological Survey (KGS) Server & ORACLE Database. This program allows the user to import
Log, Zonation Output CSV Filefops, and Geologist CuttisgReport/Core DescriptionThe
program basically creates a AlyfiBedahttknesshtteet 0 o f


http://www.kgs.ku.edu/Gemini/Tools/Tools.html
http://www.kgs.ku.edu/stratigraphic/ZONATION/
http://www.kgs.ku.edu/stratigraphic/ZONATION/description.html

PS Wave will merge the Tops data into the spread sheet, which the user can modify. The PS
Wave program provides a plot button taliows the user to plot the zonation dasdog datain

a Profile Plotwith the tops ad geologisteport to visuhze the subsurface datahis program

then allows the user to save the data Comma Separated Values (CSV) file, evhcan be read

by thePSWaveProgram or used in another Java program in predicting the depth of the seismic
events (TBD).

The program has to be able to read and writetothkee r 6s PC and access the
Survey (KGS) Database and File Servdre program does not save your files to KGS, but

allows you to access the KGS for well information that may be missing in your Kansas logs. The
program doedlOT use Cookies or any hidden software it only reads the LAS and CSV files for
thePS WaveSessiorand writes &SV file to your PC to savdata To run the web app select

the Seismic Image Icon Buttonin the "Enter" Panel illustrated below,

NEEa e
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Loading Well Data

Click the ' PSWaveEnt er o

|l con

Button,

which wi |

below displays an example of the Wellington KGS2lwell data loaded from the PC Data icon
buttons with the data in the tables aboV¥ée icon buttons in the Data Source Panel assists the
user in loading well data into thiS Wave Program

|=: | Load Data
Data Source
Data Source Panel KGS (Database & Server) PC (ASCII Data Files)
Load existin g well Well Data Ver 2.0 & 3.0 Tops CSV Zonation CSV
data. Usercan el Tops TET
well % Data L
load from . i
. K
multiple sources. :
Data Loaded Panel || D3taLoaded
ey Data Source Filenames:
Positive feedbackto Log ASCH Standard (LAS) Files:
user to verify what !
source data was a
loaded and location PC ASCI Files:
ofthe source. Tops CSV: Welington_KGS_1-28-TOPS.cav
Zonation CSV:Welington-KGS-1-28_Zonation.csv
Geo-Report: Welington_KGS_1-26-GEO.txt
Data Type 3.0 LAS CSV KGS Data Type

Log Data

Tops Data

Log Curves f/ Files
Sonic Curves

== P-Wave (DTc)

-- 5-Wave (DTs)

== S-Wave fast (DTaf)

-- S-Wave slow (DTas)

Zonation Data

.. Geologist Report

Log Curves / Files

Litholegy Curves

YES ==Gamma Ray (GR)
YES --Neutron (NPHI)
YES ==Bulk Density (RHOB)

YES

Continue Clear Exit

--Photoelectric Factor ....

Load data from Kansas
Geological Survey
(KGS) Databaseand
Server.

Load ASCII Delimited
Data Filesfrom PC.

Geologist Report

¥

——

Displays the Log ASCII
Standard (LAS)file
names.

Displays the Comma
SeparatedValues
(CSV) file name offiles
loaded.

Showthe source of
the data and type.

3.0 LAS CSV KRGS
-¥YES ....

... ¥YES . ...

LAS  Zeke Showthe well logdata
importedintothe

¥ES program.

YES
¥ES Note:Thelogdata
used bythis program
aresonicand litho-

density log curves.

YES

Dialog Buttons:

Continue—Build LAS File Viewer Plot
Clear—Clearloaded datafrom this dialog.

Exit —Exit Program

Data Source Panel

The Data Source Panel provides two methods of importing data inksthiéaveNeb App.

The Kansas Geological Survey (KGS)tDa b a s e

the user selects the icon button a search dialog is provided specific to the data type. The CSV

(CommaSepar at ed

&

Val ues) i con

Fil

e Server and

buttons wunder t

expecting a general type of dgt@sentation. Although the order of the specific data columns is

not I mportant,

the AMnemoni

cs 0 EMINIToolseebd at a

apps have a data mnemonic list that will be presented later as each icon search dialog is
presented. The CSV Search Dialog will use the first two lines of the CSV file to automatically
match the file column data mnemonics with the web appecmnemonics, but if the program

show

t

t he
icon buttons are provided to assist the user in importing the specific data type of interest. When

h e

c

o

f



does not recognize the file data mnemonic then it will leave it blank and expect the user to match
the file data mnemonic to the web app curve mnemonics, this will be explained later.

Kansas Geological Survey (KGS) Database & Server Data

Kansas Well Data
Xgeil This button allows the user to access well data stored in the Kansas database & Server. LAS ASCII Standard (LAS) version 2.0
** | Files, Database Data: Formation Tops (Stratigraphic Units).

PC ASCII Delimited Data Files

usrile | Log ASCII Standard (LAS) File Read
I This version will read up to 3 Log ASCIl Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily
il distinguish between the two versions. The LAS Java Read classes follow the rules set up by the Canadian Well Logging Society
for both versions.
Tops Tops C5V (comma separated values) ASCII File Read
% This version will allow the user to map a comma delimited ASCIl file data columns to the tops data variables in the
Web Application.

" Zonation CSV (comma separated values) ASCII File Read
This version will allow the user to map a comma delimited ASCII file data columns to the Zonation Log data variables
in the Web Application.

Geologist Report delimited ASCII File Read
This version will allow the user to read & parse a delimited geologist report ASCII file data.

DatalLoadedPanel

The Data Loade®anel provides a visual feedback that the data type was loaded, by the file
names of the files that were accessed to load the data and by the data type that is loaded. The
data type is important in that it shows where the data came from. The KGS déia has

ORACLE Database from which the Tops Data is retrieved from a XML (Extensible Markup
Language) data stream that is constructed using the ORACLE PL/SQL for each data type. The

userb6s PC will | oad the data f r olmite@feor ( Co mma
the Geologist Report. The LAS File can be downloaded automatically from the KGS Server in
the program or from the userés PC. This prog

Standard (LAS) version 2.0 or 3.0 files. The LAS wvams3.0 file can hold all the well data, but
if the user wishes to add log curves from a LAS version 2.0 file it is advised that the LAS version
3.0 file be loaded last. In most cases the user is importing multiple LAS version 2.0 files.



Importing KGS (D atabase & Server)Well Data

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database and File Server as Files Log ASCII Standard (LAS) version 3.0 Files. In this example
the user will download the well data awdile from the KGS, Log data (LAS version 2.0 File),

Tops Data, Measured Core Data, and Perforation Data. The ORACLE Database is accessed by
making Stored Procedure PL/SQL calls to the ORACLE Database from which an Extensible
Markup Language (XML) data €am is created containing the well data that is passed back to

the web app making the request.

Data Source
KGS (Database & Server
Well Data

PC (ASCII Data Files)
Ver 2.0 & 3.0 Tops C5V Zonation C5V Geologist Report

' 1 LAS File | Tops | Ty =]
ETLT v s
%ﬁ[ ;? Data J
M Data < —l-

[ 8FG /tA01 2y GKS 628ttt 5FGlé LO2Y .dzid2y Ay GKS

|=2] Search for Data on KGS Server Search for Well Data in KGS Database Search By:
Search for Data in Kansas Geological Survey Database: * API-Number — The user can search the KGS Database
Search By: forwell data by API-Number. The Format for the APl is
) APl-Number W) Lease name [) Township Range Section | | 55-CCC-99999 where
Enter Lease (Drop Well Humber, Not Case Sensitive): | *+55 — Two Digit State Code
Mewby * CCC — Three Digit County Code
+93399 —5 Digit Well Number

*Lease Mame — The usercan search for well data by
lease partial phrase, i.e. “Newby"”, which will look for
all wells with the phrase “Newby” in the lease name.

Search

List of Qil & Gas Wells:

LTCI| API-Number Well Name Operator . - i
LT__|15-067-20128 |Newby Gas Unil'C 2 |Amoco Production Co. |~ * Township-Range-Section— Search fora list of Wells
T __[15-151-21404 |Newby B 1-10 Texas Energies, Inc. || by a specific area.
_T__[15-151-20673 _|Newby 1-14 |Texas Energies, Inc. | |
_T 15-189-20067 |NEWBY 2-34 IMESAPET
_T__|15-189-20962 |NEWBY 3-34 IMESA OPERATING
LTCI mr\lewny 2-28R |Pioneer Natural Resaul List of Kansas wells that match the search criteria
_T__115-189-20373 ). T. NEWBY Gas Unit2 \TEXACOQ INC |
__15-125-30191 |NEWBY TRUST D" 4-6 |Dart Cherokee Basin O
_____|15-205-20826 | ORLAND NEWBY 1 M & O OIL COMPANY
___|15-205-20894 M & O (MORRIS?) (NEWBY?) 7 TWIN |M & O OIL COMPANY
_T__[15-155-02712|NEWBY 2 |EL DORADO REFINING
4| [ b
Load Data: Load Well Data Buttons
LAS File Data Top Picks Core Data *LAS File Data — Load Log ASCII Standard (LAS) Files
*Tops Picks —Load Formation Tops Picks
IE +Core Data — Load Measured Core Data

MNOTE: LTCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; I-Core Images

This will display the 0Seaeeabovefinmge. Dhstidogon KGS
allows the user to search the KGS database for well data. In this example, the well of interest

will be the Newby 28R, this well contains all the well data that can be retrieved from the KGS
Database, i.e. Log Data (LAS viers 3.0 File), Tops Data, Core Data, and Perforations.



As the Summary image suggests there are 3 methods for searching for the well data within this
dialog,

1 By API-Numberi KGS has a specific format for the ARuUmber, i.e.SSCCC-99999
where SS is thetate code for Kansas 15, CCC is the county code for Neva8Reit is
189 for Stevens County and théigit Well Number for Newby 28R it is 22225.

Search By:
® APl-Number ) Lease name i Township Range Section
Enter APl-Humber :

|15-189-22225

Search

1 By Partial Lease NanieThe stored procedure used to retrieve the well header
information allows the usdo enter a partial phrase, in this example Newby. The

program places a 606%6 in front and back of
Database, i.e. fHA%WNewby %0.

Search By:

i) API-Number i Leaze name i_) Township Range Section

Enter Lease (Drop Well Humber, Not Case Sensitive):

Mewby

Search

1 By Township Range SectianThis search is by location in Kansas, this search also
allowsthe user to enter just the Township and Range to search for wells, e.g. to look for
the Newby 228R, enter Township as 31 set the S (South) Radio button and Range as 37
set the W (West) Radio button.

Search By:
) APl-Number () Lease name () Township Range Section
Section: Township: Range:

[ | mow  @s|| @ew O

Search

The user only needs to enter the above dataandseléeche A Sear cho Button
list of Wells in the Kansas Database that match the search criteria. In the image below

the Lease Name ANewbyo was entered to sear
Newby in it. The user searches through teeuntil they find the well of interest. In this

example it is the Newby-28R, which is highlighted.



|+ | Search for

| Search for Data in Kansas Geological Survey Database:

~ Search By:
) APl-Number

Enter Leaze (Drop Well Humber, Hot Caze Sensitive):

@' Lease name

o Township Range Section

“N ewby

r List of Qil & Gas Wells:

LTCI[ AP-Mumber

Well Mame

Cperatar

___[15-067-20128

Mewby Gas Unit'C" 2

Amaco Production Co.

__[15-151-21404

Mewby ‘B 1-10

Texas Energies, Inc.

__[15-151-20673

Mewby 1-14

Texas Energies, Inc.

__[15-189-20067

NEWBY 2-34

MESAPET

15-189-20962

NEWBY 3-34

MESA OPERATING

15-189-22225

Mewby 2-28R

Pioneer Matural Resou

__[15-189-20373

J.T. MEWBY Gas Unit 2

TEXACO INC

15-125-30191

MNEWBY TRUST D" 4-6

Dart Cherokee Basin O

15-205-20826

ORLANMD NEWEBY 1

M & O OIL COMPAMNY

15-205-20894

M & O (MORRIS?) (NEWBY?) 7 TWIN

M & O OIL COMPAMNY

15-1685-02712

EL DORADO REFINING & |

NEWBY 2
|

| ¥

LAS File Data

Core Data

Notice that the LTCI represents the type of data that the well contains. It is a visual aid that lets
the user see what is available before tryinddenload the data. If you require a LAS file you
would want to see an L in that column. The LTCI labels stand for the following,

L 7 Log ASCII Standard (LAS) version 2.0 Files

T1 Tops Data ( Stratigraphic Unit Horizons )

C1 Measured Core Data

I T CoreJoint Photographic Experts Group (JPEG) Image Files

= =4 =4 -9

This dialog allows the user to now download each of the data types that are available.



Import Log ASCII Standard ( LAS) version 2.0Files from KGS Server

The fASearch for Dat a oaoheusérGIlowdlead datarfram tieiK@3 og al
Database & Server to the web app. The ALAS F
Fileo Dialog with a |ist of LAS version 2.0 F
= | Select LAS File = X
Start End OHM-M | Meutron| Density| Sonic GR BE THOR | URAM | POTA

2342 3,161|Yes Yes Yes Mo Yes Yes Mo Mo Mo

635.5 3,115|Mo Mo Mo Yes Yes Mo Ma Mo Ma

2,500 3,119.5(Ma Mo Mo Mo Mo Mo Ma s] Ma
L. Select Cancel

w oy

In this examplehere arghree LAS files availableyith a table suggesting the log data type in

the file. In the beginning of the GEMINI Project (26B003) a precursor to the GEMINI Tools

the KGS populated the Tool Types from every log that was in the KGS Server at that time.
Unfortunately KGS has nahaintain that table for wells uploaded after 2003 so the LAS File

may have fANoo for all the | og types, which is
download the file or search for the Well on the KGS Master List of Oil and Gas Wells in Kansas
WebPage fittp://www.kgs.ku.edu/Magellan/Qualified/index.hjrtd see what is in the File

Header before deciding to download data from this program. For this example the first log has

most of he data necessary except the Spectral Gamma Ray Logs. The Table above identifies the
following log types,

OHM-M T Resistivity Logs

Neutroni Neutron Porosity Log

Densityi Bulk Density and/or Density Porosity Log
Sonici Acoustic Transit Time and/or SoriRorosity Log
GR1T Gamma Ray (API units) Log

PET Photoelectric Factor Log

THORT Thorium Concentration

URAN T Uranium Concentration

POTAT Potassium Concentration)

= =2 =4 -8 _8_9_9_°_2

In this example the first log contains the data needed, highlight the first log andrctiok o

fSel ecto Button to display Tthhee MLLAAS Hiill ee CQurrwe
Sectionso Dialog allows the user to map unkno
AStandardo Curve Mnemoni PrefileRlat. Thibmogrameadsthe be pl
ALAS Tool Curve Mnemonics map to KGS Standard
(http://www.kgs.ku.edu/software/gemini/data/las_standard_tool9xnflich will automatically

mapst he Curve Mnemonics from the LAS file to on
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http://www.kgs.ku.edu/Magellan/Qualified/index.html
http://www.kgs.ku.edu/software/gemini/Data/las_standard_tools.xml

/| ~Log_Definition |

I Start Depth: End Depth Step Depth Null Value
" 2342.0—‘ ’V 3151] " 0.5—‘ ’V —QQQ.;‘
| ) Do NOT Add this Data (@ Add this Data
MNEM {UNITS : DESCRIPTION
- |.F - Depth (MD) =
DPHI |.PU : Density porosity
DRHO |.Gr.'|.fCC : Bulk Density Correction
oT |.USEC.I'FT . Acoustic transit time 3
e |.API . Gamma Ray
LD |.0Hr.'|-r.'| : Deep Induction Resistivity
L |.UHM—M - Medium Induction Resistivity
mT |.USEC.I'FT . Acoustic transit time
? { MBVI1 ) |.DEC . bound water from mril
? { MCBWD ) | :Curve # 49
? { MFFI } |.DEL“. : free fluid from mril
L ae et R b

~Log_Definition
MHEM . UNITS

: DESCRIPTION

| ASSOCIATION

S

DEPT .F
DFPHI.PU
DRHO .GMICC
DT .USECIFT
GR APl
ILD .OHM-M
ILI .OHM-M
MINY .OHM-M
MMOR .OHM-M

MPHI .PU
PE .BARMSIE

RHOB .GMW/CC
SGRD .OHM-M
SP MY

MPERM .MD

: Depth (MDY} {F}
- Density porosity {F}

. Bulk Density Correction {F}
s Acoustictransittime {F}

- Gamma Ray {F}
. Deep Induction Resistivity {F}
- Medium Induction Resistivity {F}

- Micro Inverse Resistivity {F}
- Micro Mormal Resistivity {F}
Permeability {F}

- MNeutron porosity {F}

. Photoelectric factor {F}
- Bulk Density {F}
- Shallow Laterolog Resistivity

. Spontaneous Potential {F}

{F}

As you can see this log has all the log types of interest, Gamma Ray API, Resistivity,
Neutron/Density, Photoelectric Factor, Sonic and Permeability. If a curve Mieinoot

t he
510

recogni zed

Curve # Log C

program wil |l

ur ve.

ace
he

p |
| f t

checked and color coded, they only need to seledttBeo nt i nue 0
Dialog to import the file. The next section will take the user through a series of examples in
changing the curve selections and mapping unknown curve mnemonics.

a N?0
user i s
Button

Notice that some of the check boxes are colored ifitbrent colors, which shows that the
curves were automatically selected, but also to represent the curve type by color.The Curves are

colored by type (data units) as follows,

Orange- OHM-M or Resistivity Logs

Greeni GM/CC or Bulk Density Log

Redi APl , PPM or
Bluei MD or PermeabilityLogs
Browni F, FT or IN or Depth

= =4 =8 -8 _9_9_95_2°

as

Cyani PU or porosity Logs, Neutron Porosifyensity Porosity, etc.
Greenish yellowi BARNS/E or Photoelectric Factor Logs

Forest Greeit USEC/FT or the Acoustic Transit Time Log
A %0

Radi oact

i ve |

11
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1 Middle yellowi FRAC, or other log curve types.
9 Dark Violeti UNI or Unknown Linear Curves
1 Medium Violeti UNL or Unknown Logrithum Curves

The color coding of the selected curves were added to alsthiealiger visually recognize that a
curve was selected or not.

Map Curves & Change Curve Selections

Some | ogs will have curve mnemonics that are
Curve Mnemonics. The user will need to map the log curve tofahe KGS standard curves if

they want to display the curve. Slide the scroll bar down to the Permeability Curves MPERM
and ?(MPERM16).

§
Curve Sectio Eh
.

-

L& LAS File

~Log_Definition
: Start Depth: End Depth Step Depth Hull Value ~Log_Definition
23420 3161.0 05 -099 25 | IMNEM . UNITS : DESCRIPTION | ASSOCIATIONS |f
DEPT .F : Depth (MD) {F}
i} Do NOT Add this Data ® Add this Data DPHI .PL  : Density porosity {F}
X MNEM UNITS : DESCRIPTION DRHO .GMICC EIquI;Jensity.CE]rredion {F}
I FTHFFT] e pa— ~ DT .USECIFT : Acoustic transit time {F}

GR.API :Gamma Ray {F}

_on_m - Micro Inverse Resistivity ILD .OHM-M : Deep Induction Resistivity {F}

ILM .OHM-M  : Medium Induction Resistivity {F}
(OHM-M : Micro Normal Resistivity MIMY .OHM-I  : Micro Inverse Resistivity {F}

MMOR .OHM-M  : Micro Normal Resistivity {F}
MD : Permeability MPERM .MD  : Permeability {F}
NPHI PU - Meutron porosity {F}
U - JErEi PE BARNSIE : Photoelectric factor {F}
) ) RHOB .GM/CC  : Bulk Density {F}
O 'DEC JEpEo SGRD OHM-M - Shallow Lateralog Resistivity {F}
.PU P TTE =TT Spontaneous Potential {F}

.BARNS«'E : Photoelectric factor

.MD : Permeability

(GM/CC : Bulk Density

.UHM—M - Shallow Laterolog Resistivity
SP .MV : Spontanecus Potential -

Click on the A?( MPERM16)0 Button to display t
dialog provides alistdaf he KGS A Standardo Curve Mnemonics,

unrecognized |l og curve to one of the KGS stan
Curve Mnemonics List was created as a way to standardize the alpha bit soup of Log

Mnemonics. Each fgging company has their own curve mnemonics to represent similar tools.

The PS Waveprogram is a later version of code from the GEMINI Proj&cifile Module,

which needed to standardize the log curves so the curves could be automatically read and

assignd a pl ot track. The ALAS Tool Curve Mnemo

12



XML File was created to map the log curves from logs that were part of the KGS LAS File
Collection which is not a complete list of possible curve mnemonics.

Tomaptheunknownour ve mnemonic A?( MPERM16) 06 you first
MPERM curve above, which is a permeability curve. In this example both curves will be plotted
together, but the Permeability Plot Track can only plot one curve. The web app hasth&abili

allow the user to plot up to 4 unknown logrithum curves and 4 unknown linear curves. The

permeability is wusually plotted as | ogrithmic
Mnemonic Diescription Inits Minimum | Maximum
LL Deep Laterolog Resistivity COHM-M 01 1,000| =~
MLL Micro Laterolog Resistivity COHM-M 0.1 1,000
LLB Shallow Laterolog Resistivity COHM-M 01 1,000
LM Long Mormal Resistivity COHM-M 0.1 1,000
3M Shallow Mormal Resistivity OHM-M 0.1 1,000
MHOR Micro Mormal Resistivity COHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  [OHM-M 0.1 1,000
MIMY Micra Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 COHM-M 0.1 1,000
AHTZ0 Array Induction Resistivity-20 COHM-M 0.1 1,000
AHT 30 Array Induction Resistivity-30 COHM-M 01 1,000
AHTED Array Induction Resistivity-60 COHM-M 01 1,000
AHTS0 Array Induction Resistivity-90 COHM-M 0.1 1,000
THOR Thaorium Cancentration PPM -10 30
LIRAMN Uranium Concentration PPM 0 40
POTA Potassium Concentration % -10 5
PHI Care Porosity PL 0 0.3
GMCC Care Grain Density GMICC 2 3
GRMN Gamma Ray Counts GAPI 0 10
MEUT Meutran counts COUNTS 0 1
PERM Permeability MD 0.01 10,000
TEMP Temperature DEGF 0 1
LIMN_1 Linear Track Curve 1 LIMI 0 1
LIM_2 Linear Track Curve 2 LIMI 0 1
LiN_3 Linear Track Curve 3 LIMI 0 1
Lir_4 Linear Track Curve 4 LIMI 0 1
LOG_1 Semilog Track Curve 1 LML 0.1 1,000
LOG_2 Semilog Track Curve 2 LML 01 1,000
LOG_3 Semilog Track Curve 3 LML 0.1 1,000
LOG_4 Semilog Track Curve 4 LML 01 1,000
RT Total Resistivity COHM-M 0.01 1,000
RWA Apparent Water Resistivity COHM-M 0.01 1,000
RO Water Saturated Rock Res COHM-M 0.01 1,000
RXRT Rxo/Rt ratio FRAC 0 1
1A Rarchie Cementation FRAC 0 1
| Select H Cancel |

iselect KGS Standard Tool s IDihaeIcﬁ.OG_SiIc‘)icMe]elmrm
Semilog Track Curve 1 and highlight that curv
n?( MPERM16) to the Semilog Track Curve 1.
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- n =1 X

~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V 2342_0—| ’V 3151I| ’V 0_5—| ’V _ggg_;‘ MHMEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth (MD) {F}
) Do HOT Add this Data (@) Add this Data DFHI .PU  : Density porosity {F}
X MHNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F} M
T T TWFFT L EC TR = DT USEC/FT :Acoustictransittime {F}
GR APl : Gamma Ray {F}
\OHM-M : Micro Inverse Resistivity ILD .OHM-M  : Deep Induction Resistivity {F}
ILM .OHM-M  : Medium Induction Resistivity {F}
OHM-M : Micro Normal Resistivity MINY OHM-M - Micro Inverse Resistivity {F}
MHOR OHM-M  : Micro Mormal Resistivity {F}
MO : Permeability MPERM MD : Permeability {F}
NPHI.PU  :Meutron porosity {F}
UNL - () Curve # &1 PE BARNS/E : Phatoelectric factor {F}
) ) RHOB .GMICC  : Bulk Density {F}
'DEC *@1E O] SGRD OHM-M  * Shallow Laterolog Resistivity {F}

SP.MY Spontaneous Potential {F}

_PU : Neutron porosity

.BARNSIE : Photoelectric factor

M D : Permeability

.GKICC : Bulk Density
.OHK-M : Shallow Laterolog Resistivity

.MV : Spontaneous Potential

The ?(MPERM16) Curve has been changed to MPERM16 removing the ?() around the Curve
Mnemonic. Alscselect the check box next to it, which changes to a dark violet.

‘]

~Log_Definition

Start Depth: End Depth Step Depth Null Value ~Log_Definition
2342.0—‘ [ 3151;| ’V 0.5—‘ ’V —QQQ.Z:I MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS

DEFT .F :Depth (MD) {F}

) Do NOT Add this Data @) Add this Data DPHI PU - Density porosity {F}

X MNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F}
DT USEC/HFT  Acoustictransittime {F}

|:| .DEC: bound water from mril GR APl : Gamma Ray {F}

ILD .OHM-M : Deep Induction Resistivity {F}
O .  Curve # 49 ILM OHM-M  : Medium Induction Resistivity {F}
MINY OHM-M - Micro Inverse Resistivity {F}

? ( MFF1) \DEC : free fluid from mril MMOR .OHM-M  : Micro Mormal Resistivity {F}
MPERM MD :Permeability {F}

.OHKM-M : Micro Inverse Resistivity MPERM16 UNL : Curve # 51 {F}

NPHI.PL : Meutron porosity {F}

FE BARMSIE : Photoelectric factor {F}

RHOB .GMICC  : Bulk Density {F}

SGRD .OHM-M  : Shallow Laterolog Resistivity {F}
SP .MV Spontaneous Potential {F}

[OHK-M : Micro Normal Resistivity

MD : Permeability

I'.'ID Permeability

ran fa %
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In order to plot both Permeability Curves on the same track, the MPERM must be assigned to the
unknown Log Curves with MPERM16. Click on the MPERM Mnemonic Button to display the

S
Se
i M

=

< | Select KGS Standard T (]
Mnemaonic Description Units Minimum | Maximum
ILD Deep Induction Resistivity OHM-M 01 1,000| ~
ILI Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity COHM-M 0.1 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micra Laterolog Resistivity OHM-M 01 1,000
LLg Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
=] Shallow Mormal Resistivity OHM-M 01 1,000
MMOR Micro Mormal Resistivity COHM-M 0.1 1,000
MSFL Micra Spherically Focused Resistivity  [OHM-I 01 1,000
T Micra Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 0.1 1,000
AHT30 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 COHM-M 0.1 1,000
AHTS0 Array Induction Resistivity-90 COHM-M 0.1 1,000
THOR Tharium Concentration PPM -10 30
LIRAMN Uranium Concentration PPM 0 40
POTA Potassium Concentration ki -10 5
PHI Core Porosity PL 0 0.3
GMCC Core Grain Density GMICC 2 3
GRM Gamma Ray Counts GAPI 0 10
NEUT Meutran counts COUNTS 0 1
PERM Permeability MD 0.01 10,000
TEMP Temperature DEGF 0 1
LIM_1 Linear Track Curve 1 LIMI 0 1
LIM_2 Linear Track Curve 2 LIMI 0 1
LIM_3 Linear Track Curve 3 M| 0 1
LIMN_4 Linear Track Curve 4 LIMI 0 1
LOG_1 Semilog Track Curve 1 LML 01 1,000
LOG_ 2 Semilog Track Curve 2 LML 0.1 1,000
LOG_3 Semilog Track Curve 3 UL 0.1 1,000
LOG 4 Semilog Track Curve 4 LML 01 1,000
RT Total Resistivity COHM-M 0.01 1,000
BWA Annarent Water Resistivity OHM-IM 001 1 000
| Select || Cancel |

ete KGS Standard Tool so Dialog.

mi |l og Track Curve 2 and highligh

PERM to the Semilog Track Curve

S|

t
2.

[
t

de
hat
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LAS File Curve Sectic C=TlE00 X

~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V 2342_0—| ’V 3151;| ’V 0_5—| ’V _ggg_;‘ MMNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT .F  :Depth (MD) {F} i
) Do NOT Add this Data (8 Add this Data DPHI .PU  : Density porosity {F}
X MNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F}
= DT .USEC/FT :Acoustictransittime {F}
) GR APl :Gamma Ray {F}
Ol zcuewiy  |oec: bound water frommr ILD OHM-M - Deep Induction Resistivity {F}
. ILM .OHM-M  : Medium Induction Resistivity {F}
O zqucown) | scuves 49 MINV.OHM-M - Micro Inverse Resistivity {F}
2 (MFFI} IDEC" frec! Hud oo mol MMNOR .OHM-M  : Micro Mormal Resistivity {F}
MPERM UNL  : Permeability {F}
|OHM-M : Micro Inverse Resistivity MFERM16 .UNL  : Curve # 51 {F}
NPHI.PU  :Meutron porosity {F}
{OHM-K : Micro Mormal Resistivity FE BARMSIE :Photoelectric factor {F}
RHOB .GMICC : Bulk Density {F}
\UNL : (UNL) (MD) Permeability SGRD .OHM-M : Shallow Laterolog Resistivity {F}
SP .MV Spontaneous Potential {F}

Click the check box next to the MPERM MnenimButton you will notice that it has the same
color as MPERM16, which now groups the two cu
load the LAS File into the web app.
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Import Top Data from KGS Database

The ASearch f or Da tatlowstne useGodovinmaddaarfrom tbeiK&$ o g
Database & Server to the web app. The ATop P
Datao Dialog with available top picks grouped
E —f - “Add to User’'s Stratigraphic Units List” Table shows
= the tops selected by the source, e.g. "HUG ELOG-EM”
[ KGS Stratigraphic Units: i Source Tops List.
i @ H ~Add to User's Stratigraphic Units List:-
®/ HUG ELOG-EM — =
() Remove & Replace ') Add to List ) Add New Units Only Radio Buttons
' MKD Remove & Replace — move the selected tops and
) MKD-07/2006 HUG Efggcéu o 0 Baseﬂ Council Grove e GRC: -~ replace any duplicate names
i - Addto List — move the selected tops to the “User’s
T HUG ELOG-EM 728 0|Day Creek Dolomite FORM StratigraphicUnits” Table
HUG ELOG-EM 1,080 1,170/Blaine FORM — .
i - Add Mew Units Only— move on the selected tops that
List of Sources for HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORM talready in the “Usar's Strati hic Units”
HUG ELOG-EM 1,690 1,759/Stone Corral FORM arenotalreadyin the “Users stratigraphic Units
the tops, e.g. HUGELOGEM | 2182 2.516Wellingt FORM Table
Newby 2-28R has3  |HUG ELOGEM 2291 0[Hutchinson Salt MEME Table Buttons
sources of tops HUG ELOG-EM 2496 0/Hollenberg Lir [MEMB Add—addthe highlighted top(s) to the “User’s
data. The user can HUG ELOG-EM 2516 2,832|Chase |GRO|J StratigraphicUnits” Table. Note: this table will allow
searchthroughand  |HUGELOG-EM 2516 2,536Herington Limestone [MEME_{|f§ theusertoselectmultiple wells by usingthe “Ctrl”
add some or all to 7] me— acpel o roola s ionn. usue— il Keyand the left click of mouse.
- Add All - copy the list of tops to the “User’s
the web app. Add | | Add All | Clear Selection Stratigraphic Units“ Table.
! i Clear Selection—remove the highlight on tops
rUser's Stratigraphic Units:- selected.
Source Top | Base | Name Rank IE
HUG ELOG-EM 728 0|Day Creek Dolomite FORMATION “Add to User's Stratigraphic Units List” Table.
HUG ELOG-EM 1,000 1,170/Blaine FORMATION “User's Stratigraphic Units” Table shows the list of
HUG ELOG-EM 1,250, 1,412|Cedar Hills Sandstone FORMATION tops thatwill appear in the web app when the user
HUG ELOG-EM 1,600 1,759|Stone Corral FORMATION selects the “Load Data” Button.
HUG ELOG-EM 2,182 2.516|We|1in910n FORMATION
HUG ELOG-EM 2291 D|Hu1chinson Salt MEMBER B Table Buttons
HUG ELOG-EM 2,496 0Hollenberg Limestone [MEMBER Clear Selection—remove the highlight on tops
HUG ELOG-EM 2516] 2,832|Chase |GROUP Remove All selected.
HUG ELOG-EM 2,516]_2,536|Herington Limestone [MEMBER Remove—remove the highlighted top(s) from the
HUGELOGEM 2536 2538/Paddock Shale IMEMBER table. Note: this table will allow the userto select
HUG ELOG-EM 2544 2580/Krider Limestone MEMBER multiple wells by using the “Ctrl” Key and the left click
HUG ELOG-EM 2,580 2.594|Odell Shale FORMATION Load Data of mouse
HUG ELOG-EM 2,594 2.529|Winﬁeld Limestone FORMATION R ;'\"_ lltops f the tabl
HUG ELOG-EM 2632 DlGage Shale MEMBER Close emove remove aitops .mm € tanle.
HUGELOG-EM | 2655 2,704|Towanda Limestone IMENBER ::ﬁ:;’ata ~transferthe tops listto the web app
| ] Close — Close this dialog
This dialog allows the user to adtl or some the tops from each of the sources. Both tables are
set up so the user can use the ACtrl o Key wit
- KGS Stratigraphic Units:
® HUG ELOG-EM "Add to User's Stratigraphic Units List:
® Remove & Replace ) Add to List ) Add New Units Only
) MKD |
| sSource Top Base Mame R
) MKD-07/2006 HUG ELOG-EM 0 0|Council Grove GROU =~
HUG ELOG-EM 728 0|Day Creek Dolomite FORM
HUG ELOG-EM 1,090, 1,170/ Blaine F[.'FF“.ME
HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORM |
HUG ELOG-EM 1,690, 1,759|Stone Corral FORM
HUG ELOG-EM 2182| 2516/Wellington FORM
HUG ELOG-EM 2291 0|Hutchinson Salt MEMB
HUG ELOG-EM 2496 O|Hollenberg Limestone MEMB
HUG ELOG-EM 2516| 2.832|Chase GROU
HUG ELOG-EM 251 6| 2 536|Herington Limestone MEMB |
TR = i Ar 1 ar | P P lamam—
4] i | I
| Add | | Add All | | Clear Selection
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Notice that the only some of the tops are selected. You can then select the AddBuibee
only the selected tops to the AUserds Stratig

MKD Source Example:

r KGS Stratigraphic Units:
O HUG EL M Add to User's Stratigraphic Units List:
® Remove & Replace () Add to List ) Add New Units Only
() MKD |
Source Top | Base MName ] R
MKD-07/2006 MKD 0| 2773FoitRiley Limestone MEME ~
MKD 0| 2693 Towanda Limestone MEMB
MKD 2,538 2580Krider Limestone ]lhlEMEl -
MKD 2629 0/Gage Shale MEME
(1) Select the MKD MKD 2712 OFoitRiley Limestone IMEMB—
Source, which will be MKD 2777 2,789 Florence Limestone MEME
displayed in the “Add MKD 2,807 0/Wreford Limestone FORM
to U5er’5 Stratigraphic MED 2.332 0|Council Grove GROL
. ) MKD 2832 0|Council Grove GROL
Units List” Table. MKD 2,832 2,853.5 Speiser Shale FORM—
e = T T = & i " =TT T
4] [ | [»]
Add || AddAl Clear Selection

r KGS Stratigraphic Units:
Add to User's Stratigraphic Unitpe=i
() HUG ELOG-EM | B P'Hﬂl -
() Remove & Replace ® Add to List 0 Add New Units Only
® MKD |
Source Top | Base Name ] R
) MKD-07/2006 | MKD 0| 2 773|Fort Riley Limestone MEME ~
MKD 0| 2693|Towanda Limestone MEME
MKD 2538 2,580 Krider Limestone IMEME _
. MKD 2,629 0|Gage Shale MEME
(2) Selectthe “Addto iy 2712 O[FortRiley Limestone MEME—
List” Radio button. MKD 2,777| 2,789 Florence Limestone IMEMB
MED 2807 0|Wreford Limestone FORM
MED 2832 0|Council Grove GROL
MED 2832 0|Council Grove GROL
MKD 2,832| 2,853.5/Speiser Shale FORM _|
AALES Soacs el A nsd slr. " i S —— Fer=t=Tr
4] i | [»]
Add || Addau Clear Selection
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r KGS Stratigraphic Units:

O HUG ELOG-EM ‘ Add to User's Stratigraphic Units List:
() Remove & Replace @® Add to List ) Add New Units Only
® MKD |
Source Top | Base MName ] R
() MKD-07/2006 | MKD 0| 2 773Fort Riley Limestone MEMH ~
MKD 0| 2693TowandaLimestone MEME
(3) Select the “Add All” [MKD 2538 2,580 |Krider Limestone IHEME -
MED 2,629 0/Gage Shale MEME
Button to move the MKD 2712 0/Fort Riley Limestone IMEME—
contents from the MKD 2777 2,789|Florence Limestone [MEMB
“Add to User’s MKD 2,807 0\Wreford Limestone FORM
Stratigraphic Units MKD 2,832 0|Council Grove GROL
List” Table to the MKD 2,832 0|Council Grave GROL
“User’s Stratigraphic |1 2832 2,853 5iSpelser Snale FORM. |
Units” table. “TQ ] | »]
Add l Add All ]i Clear Selection
User's Stratigraphic Units: +
Source Top Base Mame I Rank P —————
MKD 2538| 2 580Krider Limestone MEMBER P~
MKD 2629 0/Gage Shale MEMEER P
MKD 2712 0/Fort Riley Limestone MEMBER P
MKD 2,777, 2 789Florence Limestone MEMBER P
MKD 2,807 0/Wreford Limestone FORMATION [P
MKD 2832 0/Council Grove GROUP Pl— ——
MKD 2832 0/Council Grove GROUP =
MKD 2,832 2.853.5/Speiser Shale FORMATION P Remove All
MKD 2.853.5| 2,894.5/Funston Limestone FORMATION [P
MED 2,894 .5 2910.5Blue Rapids Shale FORMATION |P
MKD 29105 2929 Crouse Limestone FORMATIOMN |F
MKD 2,929| 2,933 5 Easly Creek Shale FORMATION |P' Load Data
MKD 29335 2 947Middleburg Limestone IMEMBER =
MKD 2.947| 2,957 5/Hooser Shale MEMBER P i Close
MKD 2.957.5| 2,962, 5|Eiss Limastone MEMBER P
i Il - ﬁ
Once the list of tops are in the fAUser 6s
removing any duplicate or invalid tops. Notice thatihEounci | Gr oveo

the | i st

Hi ghl i ght

the one of

Top

Str a
occC

the ACounci l
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rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection
MED 2/538| 2 580Krider Limestone MEMBER Pl =
MED 2629 0|Gage Shale MEMBER F
KD 2712 0|Fort Riley Limestone MEMBER P
KD 2777 2788|Florence Limestone MEMBER P
KD 2,807 0/Wreford Limestone FORMATION |P|
MED 2,832 0|Council Grove GROUP Pl= Remove
MED 2832 0{Council Grove GROUP P
MED 2,832| 2,853.5|5peizer Shale FORMATION |P) Remove All
MED 2,853.5| 2 884 5|Funston Limestone FORMATION |P)
MED 2,894 5| 2 910 .5(Blue Rapids Shale FORMATION |P)
KD 28105 2929/ Crouse Limestone FORMATION |P—
MED 2929| 2 933.5/Easly Creek Shale FORMATION |P) Load Data
MED 29335 2947 (Middleburg Limestone MEMBER P
MED 2,947| 2,957 5|Hooser Shale MEMBER F Close
MED 2,957 5| 2 962 5|Eiss Limestone MEMBER F’:
1] Il | »]
Now select the ARemoveo Button.
rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection
MED 2,538| 2580|/Krider Limestone MEMBER P|
MED 2,629 0|Gage Shale MEMBER P
MED 2712 0|Fort Riley Limestone MEMBER. P
MED 2777 2789/Florence Limestone MEMBER. P
MED 2807 0|Wreford Limestone FORMATION [P
MED 2,832 0|Council Grove GROUP P19 Remaovel
MED 2,832 2 853.5|Speiser Shale FORMATION [Pl
MED 28535 2894 5/Funston Limestone FORMATION [P Remove All
MED 2,894 5| 29105/ Blue Rapids Shale FORMATION [P
MED 29105 24929/Crouse Limestone FORMATION [P
MED 2,929| 2 933 5|Easly Creek Shale FORMATION [P |
MED 29335 2947 Middleburg Limestone MEMBER P Load Data
MED 2,947| 2,957 5|Hooser Shale MEMBER P
MED 2,957 .5| 2 962 5|Eiss Limestone MEMBER P Close
MED 29625 2872 5|5tearns Shale FORMATION F’:
{4 ll [ ]
TheMKD-0O7/ 2006 has only one top, so this

di

Strati gr ap h.iThe MKD doessnat haVeathislItop and this is an extra top missing

from the MKD data set.
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r KGS Stratigraphic Units:
() HUG ELOG-EM [ [ﬁdd to User's Stratigraphic Units List:
) Remove & Replace ®) Add to List ) Add New Units Only
) MKD
: Source Top | Base Name Ran
_?:' MKD-07/2006 = | MKD-07/2006 2789 2807 Malfield Shale FORMAT]
(1) Select the MKD- (2) Select the “Add All" Button to move the contents from
07/2006 Source, the “Add to User’s Stratigraphic Units List” Table to the
which will be “User’'s Stratigraphic Units” table.
displayed in the “Add
to User’s Stratigraphic
Units List"” Table.
4 [ | [ »
Add Add Al Clear Selection
rUser's Stratigraphic Units:
Source Top | Base Name [ Rank [ | Cioar setoction
MKD 2,538 2580Krider Limestone MEMBER P~
MED 2,629 0/Gage Shale MEMBER P
MED 2712 0/Fort Riley Limestone |MEMEER P
MED 2777 2789 Florence Limestone MEMBER P
KD-07/2006 2789 2807 Malfield Shale FORMATION |P
MKD 2,807 0Wreford Limestone FORMATION |P|= Remove
MKD 2832 0/Council Grove GROUP P
MKD 2,832 2,853.5/Speiser Shale FORMATION |Pi Remove All
MKD 2,853.5) 2,894.5/Funston Limestone FORMATION |P
MED 2894 5| 29105 Blue Rapids Shale FORMATION |P
MED 29105 2929 Crouse Limestone FORMATION |P—
MED 2929 29335 Easly Creek Shale FORMATION |P Load Data
MKD 29335 2947 Middleburg Limestone MEMEBER P
MKD 2,947 2 957 5/Hooser Shale [MEMBER P | Close
MKD 2,957.5 2,962 5/Eiss Limestone ]IMEMEER P
4| ll | IO

Now with the data set complete select the ALO
web app.

As the user accepted eachegadaPayple ithet Mdal a:
changes. The LAS File that was downloaded from the KGS Server RStiéaveNeb App is

added to the ALog ASCII Standard (LAS) Filesbo
Log Data and Tops Data have been dowrdoaidom KGS.
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-Data Source
r KGS [Databasze & Server) r PC [ASCI Data Files)
Well Data Ver 2.0 & 3.0 Tops CSV Zonation CSV Geologist Report

LAS File Tops T | T
oTELT R
WE" E E Data ‘
Data
Rant T

Data Loaded
r Data Source Filenames:
rLog ASCH Standard (LAS) Files:
1: 1022012442.las

2:

3:

r PC ASCI Files:
Tops C5V:
Zonation CSV:
Geo-Report:

Data Type 3.0 LAS C5V KGS5 Data Type 3.0 LAS C5V KGS
Log Data Fonation Data

Topa Data Geclogiat Report

Log Curves [ Files Log Curves / Files
Sonic Curves e YE e Lithology Curves

-— P-Wawve (OTc) e S —-—Gamma Ray (GR)

—-— S5-Wawve (DTa} e R ——Neutron (HPHI)

—-— S-Wave fzat (ODTaf) cee e —--Bulk Denaity (REHOB)

—— S5-Wave zslow (OTaa) S . ——Photoelectric Factor

Continue

Note that the ASonic Curveso Row in the | ower
necessary data is present to compute the sonic times and velocities from the imported LAS file.

Al t h ou gWave (D) lag purve is presemtal n o tWatvhee (iDsTs) | 0g cur v
Wave (DTs) log curve will be computed from with the help of the {dbasity logs (Gamma

Ray, Neutron Porosity and Bulk Density. The curves that are listed in the bottom table are the
necessary curves for thisggram any other curves will be ignored, i.e. resistivity, permeability,

etc.
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Importing PC ASCII File Well Data

Download either the ASCII Text Files directly or the Zip files extracting the contents into a
directory. The problem with the ASCII Text & being downloaded directly from a web page is
that the web page will alter the contents so it does not retain the basic structure and add HTML
text to the file. The preferred method if you have Zip or WinZip is to download the zip files to
your PC and dract.

Well Data: Wellington KGS B2, Sumner County, Kansas

Type ASCII Text Files
LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/WellingbBS-1-32.1as
Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellingl€0BS-1-32_Tops.csv

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/WellinggoBS-1-32_geo.txt

Type Zip Files
LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentatiellington KGS-1-32.zip
Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellingk8S-1-32_Tops.zip

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/WellingkB8S-1-32_geo.zip
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.txt
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.zip

Import Log ASCII Standard (LAS) version 2.0& 3.0 Files

Most of the web apps will use the same input dialogs to import LogIASandard (LAS)

version 2.0 or 3.0 files. The Load Data Dialog is basically the same for most of the Web Apps,
except they only load a subset of the total data types. In this example a LAS version 2.0 file is
being imported into the web app.

Data Source

KGS (Database & Server) PC [ASCI Data Files)
Well Data Ver 2.0 & 3.0 Tops CSV Zonation C5V Geologist Report
. - [ LAsFile :Tops | [2y =] - .
%” E: - ;}" Data ‘l_‘
HData Wi e i =T

LeftCli ck on the ALAS Fileo |l con Button in the
This wil
search their PC for the file of interest. In this example it is the LASoregs0 file Wellington

D
| display the fASelect LAS File fromy

KGS132.l as, highlighted below. Select the Open

Sectionso Dialog.

Look in: | | data j Ll i B
P Name “ Date modified o I
- "; | Cutter KGS-1 10/10/2014 10:40 AM
scentFlaces | Newby_2-28R 10/7/2014 7:01 AM
! 2] Newby_2-28R 10/7/2014 2:00 PM
Deskiop | Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
= 2] Wellington_KGS_1-32_LAS3 10/9/2014 10:23 AM
= | Wellington-KGS-1-32 10/9/2014 7:54 AM
Libraries 2] Wellington-KGS-1-32 10/9/2014 7:54 AM
Ay %a) Wellington-KGS-1-32_Brine 10/9/2014 8:43 AM | =
c;m;ter 2] Wellington-KG5-1-32_Brine 10/9/2014 10:23 AM
B “a] Wellington-KGS-1-32_Core_Data 10/9/2014 7:50 AM
‘L’ 2] Wellington-KGS-1-32_Core_Data 10/9/2014 10:23 AM
Network Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
31\Mallinn+nn_l(ﬁc_‘l_‘1’) ~an 1N MINTA 1NIA ARA
< | 1 »
File name: ‘Wellington—KGS—‘I&Z ﬂ Open |
Files of type: ‘AII Files (~.7) ﬂ Cancel
The ALAS File Curve Sectionso Dialog all ows
to the KGS fASt andaatiepwill®e plotteel in MRrafilelat. i Tleiss
program reads the ALAS Tool Curve Mnemoni cs

(http://www.kgs.ku.edu/software/gemini/ddas _standard_tools.xmlwhich will automatically

maps the Curve Mnemonics from the LAS file
I f a curve Mnemonic is not recognized the p
e.g. A?(8SE)bnforBth Sized Log Curve. I f t
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selections,

wh i

ch a

re checked

and

col

or

the bottom of the Dialog to import the file. The next section will take tBethsough a series of

examples in changing the curve selections and mapping unknown curve mnemonics.

~Log_Definition

Start Depth: End Depth Step Depth
i [ |

Null Value
—999.;‘

) Do NOT Add this Data

® Add this Data

Lo meiinn

MNER AUNITS @ DESCRIPTION
DEPT |.F - Depth =l
GR |.AF‘I : Gamma Ray 3
CALA |.IN : Caliper B
7 [ VPVSXX ) | - WANE WPAVXX
7 { VPVSYY ) |  WAWE VPAYY
7 ( VPVS ) | : WAVE VPIVS
2 (BSZ) |.in:E|'rt5ize
miT |.USEC.I'FI' . Acoustic transit time:
TENS |.LB : Tension
2 (AZHC } |.1:Ieg - Azimuth of Pad 1
?(RAD1 ) |.in . Radiuz1

-

~Log_Definition

MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT .F :Depth {F}

GR APl . Gamma Ray {F}

CALA IM - Caliper {F}

ITTT USECIFT : Acoustictransittime {F}

SP .MV Spontaneous Potential {F}

RXRT .RATIO  : Rxo/Rtratio {F}

RT OHM-M : Deep Resistivity {F}
RHOB .GMICC  : Bulk Density {F}

FPE BARMS/E :Photoelectric factor {F}

MPHE PU Meutron porosity {F}

DRHO GM/CC  : Bulk Density Correction {F}
DPHSE PU  : Density porosity {F}

MIMNY OHM-M - Micro Inverse Resistivity {F}
MMOR OHM-M - Micro Mormal Resistivity {F}
POTA % : Potassium Concentration {F}
URAM PPM : Uranium Concentration {F}
THOR PPM  : Thorium Concentration {F}

Notice that some of the check boxes are colored with different colors, which shows that the
curves were automatically selected, but also to represetitiie type by color.The Curves are
colored by type (data units) as follows,

Redi AP ,

=4 =2 =0_-0_9_9_9_48_4_-°9._-2-

Orange- OHM-M or Resistivity Logs
Cyani PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
Greenish yellow BARNS/E or Photoelectric Factor Logs

Greeni GM/CC or Bulk Density Log
Forest Greein USEC/FT or the Acoustic Transit Time Log
PPM or
Bluei MD or PermeabilityLogs
Browni F, FT or IN or Depth
Middle yellowi FRAC, or other log curve tygs.

Dark Violeti UNI or Unknown Linear Curves
Medium Violeti UNL or Unknown Logrithum Curves

i %0

as Radi oact

vV e

0gs,
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The color coding of the selected curves were added to also help the user visually recognize that a
curve was selected or not.

Map Curves & Change Curve Selectins

Some | ogs will have curve mnemonics that are
Curve Mnemonics. The user will need to map the log curve to one of the KGS standardf curves

they want to display the curve. The first example is to map thasdicolransit Time
(DT),which is | abeled as A.uspf : WAVE DTCo |
button | abel A?(DTCPDIWAVEwWebhapp. recogni zed by th

][Il ~Log_Definition

Start Depth: | [ End Depth Step Depth " Null Value ~Log_Definition
0.0 5248.0 05 -999.25 | |MNEM . UNITS : DESCRIPTION | ASSOCIATIONS |/

= DEPT.F :Depth {F}
() Do NOT Add this Data (® Add this Data GR .API :GammaRay {F}
MNEM {UNITS : DESCRIPTION LA - Calper &)

ITTT USECIFT :Acoustictransittime {F}
miT ]»USEC/FT:Acoushctranst time 2lisp mv : Spontaneous Potential {F}
RXRT .RATIO :Rxo/Rtratio {F}
TENS |18 : Tension RT .OHM-M :Deep Resistivity {F}
RHOB .GM/CC : Bulk Density {F}
2 (AZIHC) ]deg : Azimuth of Pad 1 =|lPE BARNS/E : Photoelectric factor {F}

: ) NPHS PU :Neutron porosity {F}
? (RAD1) ]" it DRHO .GMICC : Bulk Density Correction {F}
DPHS .PU  :Density porosity {F}
MINV .OHM-M : Micro Inverse Resistivity {F}
MNOR .OHM-M : Micro Normal Resistivity {F}
POTA % :Potassium Concentration {F}
URAN .PPM :Uranium Concentration {F}
THOR PPM : Thorium Concentration {F}

2 (RAD2) Lin : Radius2

? (RAD3 )

? (RAD4 )

? (RADS )

? (RADS )

2 (TPUL ) . : Tension Pull

2 (DTXX ) .uspf : WAVE XX Flexural

2(DTC) uspt : WAVE DTC h L
/]

Click on the A?(DTC)0 Button to diTipdialog t he i
provides a |ist of the KGS AStandardo Curve M
unrecognized |l og curve to one of the KGS st an
Curve Mnemonics List was created as a way to standardize the dlgbaof Log

Mnemonics. Each logging company has their own curve mnemonics to represent similar tools.
ThePS Waveprogram is a later version of code from the GEMINI Prorcifile Module,

which needed to standardize the log curves so the curvesbmaldtomatically read and

assigned a plot track. The ALAS Tool Curve M
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XML File was created to map the log curves from logs that were part of the KGS LAS File
Collection which is not a complete list of possible curveemonics.

To map the unknown curve mnemonic A?(DTC)o0 vyo
seconds per foot) a unit of time. Also the Acoustic Transit Time Curve Mnemonic is similar to

the KGS AStandardo Curve MmPgmolrCi)oo MBItd.on By us
di splay the ASelect KGS Standard Tool so Dialo

= | Select KGS Standard Too C= e X
Mnemonic Description Units Minimum | Maximum
GR Zamma Ray AP 0 150) =
CGR Gamma Ray Minus Uranium API 0 150
3P Spontaneous Potential MY 0 1
CAL Caliper IM i} 12
PE Photoelectric factor BARMSIE 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Correction GMICC -1.5 0.5
DFHI Density porosity PU -0.1 0.3
MPHI MNeutran porosity PU -0.1 03] _
SPHI Sanic porosity PU -0.1 0.3
DT Acoustic transit time USECIFT 40 140
COMD Conductivity MMHOM 0 2,000
CILD Deep Induction Conductivity MMHOM 0 2,000
CILM Medium Induction Conductivity MMHOM 0 2,000
RES Resistivity OHM-M 0.1 1,000
RDEP Deep Resistivity OHM-M 01 1,000
RMED Medium Resistivity OHM-M 0.1 1,000
RSHAL Shallow Resistivity OHM-M 0.1 1,000
ILD Deep Induction Resistivity OHM-M 01 1,000
ILM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 01 1,000
LL Deep Laterolog Resistivity OHM-M 0.1 1,000
MLL Micro Laterolog Resistivity OHM-M 0.1 1,000
LLE Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
SM Shallow Mormal Resistivity OHM-M 01 1,000
MMOR Micro Mormal Resistivity OHM-M 0.1 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 0.1 1,000
WY Micro Inverse Resistivity OHM-M 0.1 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 01 1,000
AHT20 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 OHM-M 01 1,000
AHTA0 Array Induction Resistivity-90 OHM-M 0.1 1,000
THOR Tharium Concentration PP =10 30Lx

| Select || Cancel |

em ic Row and c¢click on

Hi ghl i ght the ADTO Mn on
to ADTO KGS Standard Curve Mne

Curve Mnemoni c
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|2 | LAS File Curve Sections =l X

Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V u_u—‘ " 5243?‘ " 0.5—‘ " _ggg_;‘ MMNEM . UNITS : DESCRIPTION | ASSOCIATIONS|

DEFT.F  :Depth {F}
) Do NOT Add this Data @ Add this Data GR APl :Gamma Ray {F}

MNEM UNITS :DESCRIPTION CALAIN - Caliper {F}
ITTT USEC/FT : Acoustic transit time {F}

miT |.USEC.|’FI' - Acoustic transit time SP MY Spontaneous Potential {F}
RXRT .RATIO :Rxo/Rtratio {F}

TENS |-LE : Tension RT .OHM-M : Deep Resistivity {F}

RHOB .GW/ICC  : Bulk Density {F}
2 (AZNC) |-'mgl SR L PE .BARNSIE : Photoelectric factor {F}
MPHS PU  : Neutron porosity {F}
DRHO .GMICC  : Bulk Density Correction {F}
) DPHS PU  : Density porosity {F}

- Radus2 MINY OHM-M - Micro Inverse Resistivity {F}
n - Badins3 MNOR OHM-M Micro Normal Resistivity {F}
POTA %  : Potassium Concentration {F}
in - Radiusd URAMN PPM  : Uranium Concentration {F}
n
n

7 ([ RADT ) |.in : Radius1

7 { RADZ )

7 { RAD3 ) in :

7 { RAD4 |

MHOR PPM  : Thorium Concentration {F}

Radiuss

7 [ RADE ) in : Radiusé

2 (TPUL ) Tenszion Pull

7 { DT ) uspf | WAWVE XXX Flexural

DT USECSFT : Acoustic transit time

|.
|.
|.
? ( RADS } |-i :
|.
|.
|.
|.

-

The A?2(DFECH) .: WAVEn PercCot ch alsDTc.himsec/ ft : Acoust
want to change the selected Al TTTO0O Log Curve
the wrong curve type for the Acoustic Transit Time. The program found the curve mnemonic as

si mi | ar BtandardiCarveiMDemonic, but this curve will not plot correctly irPtBe

WaveP | ot . Just click on the green check box in
deselect the curve and then click on the chec
sekct it. Also notice that the ~Log_Definition Text Area was modified to show the change.
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~Log_Definition

Start Depth: End Depth Step Depth Null Value ~Log_Definition
’V 0_0—‘ ’V 5243;‘ ’V 0_5—‘ [ _ggg_;‘ MHEM . UNITS : DESCRIPTION | ASSOCIATIONS

DEPT.F  :Depth {F}
i) Do NOT Add this Data % Add this Data GR APl :Gamma Ray {F}

X MNEM ANITS : DESCRIPTION CALAIN - Caliper {F}
DT USECIF - Acoustic transit time {F}

] miT (USECIFT : Acoustic transit time SP MV Spontaneous Potential {F}
RXYRT RATIO : Rxo/Rtratio {F}
O -LE : Tension RT OHM-M : Deep Resistivity {F}
RHOB.GMICC  : Bulk Density {F}
U -deg ST PE BARNSIE : Photoelectric factor {F}
. ) MNPHS .PU : Meutron porosity {F}
O "” S TR DRHO GM/CC - Bulk Density Corection {F}
. ) DPHS .PU  : Density porosity {F}
O "" - Radius2 MINV OHM-M - Micro Inverse Resistivity {F)
0 _in — MNOR .OHM-M - Micro Normal Resistivity {F
FOTA %  Potassium Concentration {F}
O .in - Radius4 URAN PPN : Uranium Concentration {F}
THOR .PPWM  : Thorium Concentration {F}
D .in : Radius5
1 .in : Radius6
O . : Tension Pull

Luspf : WAWVE XX Flexural

[USECIFT : Acoustic transit time

LAS File Curve Section

~Log_Definition

Start Depth: End Depth Step Depth Null Value ~Log_Definition
’V 0_0—‘ ’V 5243ﬂ ’V 0_5—‘ ’V _ggg_;‘ MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS

DEFT.F  :Depth {F}
) Do NOT Add this Data i®) Add this Data CR APl :Gamma Ray {F}

X MHEN UNITS = DESCRIPTION m;gmﬁcalﬂecroi?ﬁctransittime F
U 2ean) NONE : NearQuality SP MV : Spontaneous Potential {F}
. . RART.RATIO  : RxolRtratio {F}

O »cor)  |none:rarcusity RT.OHM-M  : Deep Resistivity {F}

'BARNSE : Photoelectric factor RHOB.GM/CC - Bulk Density {F}
PE BARNSIE  : Photoelectric factor {F}
NPHS.PU  :Neutron porosity {F}
DRHO .GMICC  : Bulk Density Correction {F}
DPHS .PU  : Density porosity {F}
MINV OHM-M - Micro Inverse Resistivity {F}
MNOR .OHM-M  : Micro Normal Resistivity {F}
POTA.% :Potassium Concentration {F}

URAN PPM  :Uranium Concentration {F}
THOR .PPM  :Thorium Concentration {F}

M| CPHD .PU : Density porosity

I ——
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The LAS File Read will select the first curve that it recognizes aedtsednd color codes the

curve. I n this case the Neutron porosity mne
but the ANPHI O curve is desired so |Iike the A
and then select the MDNPHI® Ranmwviety Rorsositty Cl
since the ARHOBO Bul k Density Curve has been
Density Porosity Curve, if the Bulk Density Curve is present, is to force3hé/AVE program

to recompute the DensiBorosity using a Limestone Matrix. If the Neutron Porosity, Bulk

Density, Gamma Ray with/without a Photoelectric Factor Logs are present then the program will
automatically compute a Lithology Composition Plot, but the Density Porosity has to be

computedwith a Limestone Matrix or the Lithology Composition Plot will not be computed

corectly.

i il
£ | LAS File Curve Section =k |
~Log_Definition ‘
Start Depth: End Depth Step Depth Null Value ~Log_Definition
[ U_u—‘ [ 5243;‘ [ 0.5—‘ [ _ggg_;‘ MHEM . UNITS : DESCRIPTION | ASSOCIATIONS
I DEPT.F  : Depth {F}
) Do NOT Add this Data {® Add this Data GR APl Gamma Ray {F}
X MNEM .UNITS : DESCRIPTION g-_"r"—j ;Em:_rca“ier {F}t' yansittime
- . - Acoustic transit time
I_ll cAReh) |'NDNE - NearQualty 2llsp v Spontaneous Potential {F}
. ; RXRT .RATIO : Rxo/Rtratio {F}
7 .NONE : FarQual
D| ?(ar) ‘ ~ RT OHM-M  : Deep Resistivity {F}
PE ‘.EIARNSJ’E : Photoelectric factor RHOB .GW/CC - Bulk Density {F}
PE .BARMS/E : Photoelectric factor {F}
NPHS ‘_PU : Neutron porosity MPHI PU  : Neutron porosity {F}
DRHO .GM/CC  : Bulk Density Correction {F}
7 ( MPHL ) ‘."."E : Neu Por Lime MIMY OHM-M - Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Normal Resistivity {F}
NPHI ‘-F‘U - Neutron porosity POTA % : Potassium Concentration {F}
_ URAM .PPM  : Uranium Concentration {F}
NPHD ‘-F‘U - Neutron porosity THOR .PPM  : Thorium Concentration {F}
DRHO ‘.GI.'IICC . Bulk Density Correction
DPHS ‘.F‘U : Density porosity
OPHI ‘.F‘U : Density porosity
DPHD ‘.PU : Dengity porosity
? (DLIM ) ‘.% : DenPhiLime
] . .. =

The above dialog represents the changes made for the neutron/density porosity logs. The last
curves to be modified are the Array Induction Logs. Haliburton udégeegent curve mnemonic
for these logs. Move the scroll bar up to find the Array Induction Logs, RT90, RT60, etc.
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LAS File Curve Sections

~Log_Definition

Start Depth: | [ End Depth
il

|

Step Depth
saesa| | os)|

Null Value

—9992—‘

) Do NOT Add this Data

MMEM UNITS

(®) Add this Data
: DESCRIPTION

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS

DEFT.F :Depth {F}

GR APl :Gamma Ray {F}

CALA N Caliper {F}

DT .USEC/FT : Acoustictransittime {F}

MV - Spontaneous Potential

? { RTS0 )

? { RTG0 }

2 { AT30 )

? ( RT20 )

2 ( AT10 )

2 (0N}

|.RATID :
|.RATID :
|.|:|hn'|rn :
|.|:|hn'|rn :
|.|:|hn'|rn :
|.uhmrn :

|.uhmm:

INDNE:

Rxo/Rt ratio

Rxo/Rt ratio

B0in Resistivity 2ft Res
60in Resistivity 2ft Res
30in Resistivity 2ft Res
20in Resistivity 2ft Res

10in Resistivity 2t Res

NearQuality

-

SP MY Spontaneous Potential {F}

RART RATIO : Rxo/Riratio {F}

RT .OHM-M : Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

FPE BARMNSIE :Photoelectric factor {F}
MNPHI PU  : Neutron porosity {F}

DRHO .GMW/CC  : Bulk Density Correction {F}
MINY OHM-M - Micro Inverse Resistivity {F}
MMOR OHM-M  : Micro Mormal Resistivity {F}
POTA % : Potassium Concentration {F}
URAMN .PPM . Uranium Concentration {F}
MTHOR .PPM  : Thorium Concentration {F}

Li ke the Acousti
A?(RT10). ohmm

AAHT90 Array | n-@
Curves Respectiyv
Standard Tool so

Transi t Ti me
i n
ttoniREITLOt Av
y . Click on
al og.

the A?(RTOO

Ragsizeds fThese icurves canfbé maR ®© the

rBY0d NKHES t |
thse ie¢RTRG
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- Select KGS Standard Tool = o |
Mnemaonic Description Units Minimum | Maximum
GR Gamma Ray AP 0 150| =~
CGR Gamma Ray Minus Uranium AP 0 150
SR Spontaneous Potential i 0 1
CAL Caliper 1IN G 12
FE Photoelectric factor BARMS/E 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Carrection GMICC -1.5 0.5
DPHI Density porosity FU -0.1 0.3
MPHI Meutron porosity FU -0.1 0.3 _
SPHI Sonic porosity FU -0.1 0.3
DT Acoustictransit time USECIFT 40 140
COMND Conductivity MMHOM 0 2,000
CILD Deep Induction Conductivity MMHCHT 0 2000
CILM Medium Induction Conductivity MMHOM 0 2,000
RES Resistivity OHM-M 0.1 1,000
RODEP Deep Resistivity OHM-M 0.1 1,000
RMED Medium Resistivity OHM-M 0.1 1,000
RESHAL Shallow Resistivity OHM-M 0.1 1,000
ILD Deep Induction Resistivity OHM-M 01 1,000
ILI Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 01 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micro Laterolog Resistivity OHM-M 01 1,000
LL3 Shallow Laterolog Resistivity OHM-M 01 1,000
LM Lang Mormal Resistivity OHM-M 01 1,000
SN Shallow Mormal Resistivity OHM-M 01 1,000
MMNOR Micro Mormal Resistivity OHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 01 1,000
MIMY Micro Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 0.1 1,000
AHT30 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 OHM-M 0.1 1,000
AHTA0 ray Induction Resistivity-90 OHM-M 0.1 1,000
THOR Thorium Concentration PEI -10 T ]
‘ Select ‘ ‘ Cancel ‘
Highlightthe AHT9 0 and c¢l i ck on the fASelecto

Button.
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[
| LAS File Curve Sections =a= X
~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
" U_U—HV 5243?” 05—H7 _ggg 25 [ |[MNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth {F}
) Do NOT Add this Data (@) Add this Data GR APl Gamma Ray {F}
X MNEM UNITS : DESCRIPTION CALAIN - Caliper {F} .
DT USECIFT : Acoustic transittime {F}
| SP |.F|W':Spuntaneuusputential SP .MV Spontaneous Potential {F}
RYRT RATIO :Rxo/Rtratio {F}
| RXRT |.RATID:qu\thratiu HT90 .OHM-M  : Array Induction Resistivity-90 {F}
RT OHM-M  : Deep Resistivity {F}
|:|| RXO |.RATID:RxD\thratiu RHOB .GMICC  : Bulk Density {F}
PE BARMS/E : Photoelectric factor {F}
| AHTSO |.0HM—M:ArrayInductiun Resistivity-20 MPHI .PU  : Meutron porosity {F}
o o DRHO .GM/ICC  : Bulk Density Correction {F}
I:|| ? (RTE0) |-““'“"‘-5”'” PR R MINV .OHM-M  : Micro Inverse Resistivity {F}
o L MMOR OHM-M - Micro Mormal Resistivity {F}
I:|| TN |'Dhmm'3m" Resistivity 2ft Res POTA % : Potassium Concentration {F}
Can ke URAM .PPM  : Uranium Concentration {F}
.oh : 20in Resist 2itR
I:|| 7 (RT20) |”'m Al B — THOR PPM  : Thorium Concentration {F}
|:| | 7 (RT10) |.uhn1m : 10in Resistivity 2t Res L Y
| RT |.0HI'.'I-I'.'I - Deep Resistivity
|:|| 7 ( RMUD } |.uhmm: RMUD
RHOB |.Gmrcc - Bulk Density
|:|| 2 (QN ) |.NDNE: NearQuality |
-
The A(?AHT90) . ohmm : 90in Resisti-MiAmmgy 2ft Res
Induction Resistiviyd 00 and t he orange check box is sel ec

Log Curves each are mapped to thgpective KGS Mnemonic Curve as follows,

(?RT90).0ohmm :
(?RT60).0ohmm :
(?RT30).0ohmm :
(?RT20).ohmm :
(?RT10).0ohmm :

90in Resistivity 2ft Res to AHT90.OHWI
60in Resistivity 2ft Res to AHT60.OHW
30in Resistivity 2fteR to AHT30.OHMM
20in Resistivity 2ft Res to AHT20.0OHW
10in Resistivity 2ft Res to AHT10.OHW

: Array Induction Resistivity90
: Array Induction Resistivity60
: Array Induction Resistivity30
: Array Induction Resistivity20
: Array Induction Resistivityl0

33



3 -
| LAS File Curve Sections =o)X
~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
0.0 52480 05 -g99 25/ [MHEM . UNITS : DESCRIPTION | ASSOCIATIONS|
DEPT.F :Depth {F}
) Do NOT Add this Data #® Add this Data GR APl - Gamma Ray {F}
X MNEM UNITS : DESCRIPTION CALAIN : Caliper {F} o
= DT USEC/FT :Acoustictransittime {F}

| sp |_M‘.,||': Spontaneous Potential A‘ SP MY Spontaneous Potential {F}
RXRT .RATIO : Rxo/Rtratio {F}

| RXAT |.RAT|D : RxodRt ratio AHTE0 .OHM-M Array Induction Resistivity-80 {F}
IWHTE0 .OHM-M Array Induction Resistivity-60 {F}

|:|| RXO |RAT|U : Rxo/Rt ratio WHT30 .OHM-M  : Array Induction Resistivity-30 {F}

. o WHTZ20 .OHM-M Array Induction Resistivity-20 {F}
| AHTS0 |—UH"-"-"-" - Auray Induction Resistivity-80| IAHT10 OHM-M  : Array Induction Resistivity-10 {F}
) o RT .OHM-M  : Deep Resistivity {F}
| AHTE0 |.OHI'|'I—I'|'I . Array Induction Resistivity-50 RHOB GMICC - Bulk Density {F}
| AHT30 |.DHI'|'I—I'|'I  Array Induction Resistivity-30 EEHE:AES]SfFNeLEE?E?;g%: Ea:?tor s
. ) e DRHO .GMICC  : Bulk Density Correction {F}

|OHM-M : Array Induction Resistivity-20

.| AtT20 | v R MINV _OHM-M - Micro Inverse Resistivity {F}

| AHT10 |0HM—M - Array Induction Resistivity-10 MMOR OHM-M  : Micro Mormal Resistivity {F}
FOTA % : Potassium Concentration {F}

| o |_0HM_M  Deep Resistivity URAN .PPW  : Uranium Concentration {F}
THOR .PPM  : Thorium Concentration {F}

|:|| 7 ( RMUD ) |.|:|hn'|m T RMUD

RHOB |_Gr.'|rcc - Bulk Density
D| ?(QN ) |.NCINE : NearQuality

Select the Continue Buth to read and parse the LAS log curves selected inteSR&AVE

Web App. Notice
just read in as well as the type of data, i.e.

Noteinthe Load Bt a Di all

0g

t hat

the fiDat a
Log Data from LAS Data Type.
bel

di spl ayed ow,

Sour ce

Fil enam

that the i

green, which informs the user that the necessary data is present to compute the sonic times and
i mpWavet (BTd) log AuSe i$ psdnteand not Al t h o

velocities from the
t heWaiwse ( DTs)
Wave fast (DWafveod sa

madv tlog RPTss) o

| Wgveu(Dds)t hegAisurve

by -comput.
0g curves.

the bottom table are the necessary curves for this progng other curves will be ignored, i.e.

resistivity, permeability, etc.
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-Data Source

r KGS (Database & Server)
Well Data

Well
\__FData

~PC (ASCIl Data Files)
Ver 2.0 & 3.0

LAS File

!
i

LA

I

Tops CSV

Zonation CSV

2l

{0

Geologist Report

Data Loaded

r Data Source Filenames:

2:
3:

rLog ASCH Standard (LAS) Files:
1: Wellington-KG5-1-32.las

r PC ASCI Files:
Topa C5V:
Zonation C5V:

Geoc-Report:

Data Type
Log Data

Topa Data

Log Curwves / Files
Sonic Curwves

-= P-Wave (DTe)

-- S-Wawe (OTa)

-- S-Wave fast (OTaf)

-— S5-Wawve zlow (OTaa)

3.0 LAS C5V KGS

Data Type
Zonation Data

Geclogiat Report

Log Curwvesz / Files
Lithology Curves
——Gamma Ray (GR)
—--Heutron (NPHI)
—--Bulk Denaity (RHOB)

—-—-Photoelectric Factor

3.0 LAS C5V HKGS

Continue

35



Import Tops Comma Separated Values (CSV)File.

Most of the web apps will use the same input dialogs to import tops CSV (Comma Separated
Values) file. The Load Data Dialog iagically the same for most of the Web Agpsept they

only load a subset of the total data types. In this example a Tops CSV file is being imported into
the web app.

Data Source
KGS (Database & Server) PC (ASCII Data Files)
Well Data Ver 2.0 & 3.0 Tops CSV Zonation C5V Geologist Report

ﬁ” a’ ;? Data L
iData W —

Left Click on the ATops Datao | con €Hlod.t on in
This will display the fASelect Formation Tops
This dialog allows the user to search their PC for the file of interest. In this example it is the

Tops CSV file WellingtorKGS-1-32_Tops.csv, highlighted k. Select the Open button to

di splay the AMap File Column Number to Region
|= | Select Formation Tops Comma Delimited File from your ﬁ
Lookin: | | data j = B
= MName “ Date modified i I
o "";’l' | Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
ecentPlaces ) Wellington_KGS_1-32_LAS3 10/9/2014 10:23 AM
! | Wellington-KGS-1-32 10/9/2014 7:54 AM
Desktop 2] Wellington-KGS-1-32 10/9/2014 7:54 AM
== "a] Wellington-KGS-1-32_Brine 10/9/2014 8:43 AM
= 2] Wellington-KGS-1-32_Brine 10/9/2014 10:23 AM
Libraries "a] Wellington-KGS-1-32_Core_Data 10/9/2014 7:50 AM
i L ﬂ Wellington-KGS-1-32_Core_Data 10/9/2014 10:23 AM
- Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
Computer =
oy, 2] Wellington-KGS-1-32_geo 10/9/2014 10:24 AM
L’ “a] Wellington-KGS-1-32_Tops 10/9/2014 8:09 AM
Network 2] Wellington-KGS-1-32_Tops 10/9/2014 10:23 AM
4 11} 2
File name: |We||ingtoanGSf‘I732_Tops j Open |
Files of type: |AII Files (*.%) ﬂ Cancel
The AMap File Column Number to Region Columno

columns number to the web app tops data structure. In this example tresfitee well

information in line one of the Tops CSV File and line two of the Tops CSV File has the file data
columns. In this case the chosen file columns match the Tops Mnemonics for the tops data
structure. The File Column Number is automaticallygrs=il to the Region Column Names.

The user only needs to select the fiLoad Dat ao
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r1st Line of Comma Delimited File:
Wellington KGS 1-32, 15-191-22591, T3S R1W sec. 32, GL.1259, KB 1272

r2nd Line of Comma Delimited File:
Top, Mame, Rank, System, Subsystem, Series, source

- Formation Tops Columns:

Start Reading Data at Row 3 Azzume Row & Column Count is 1,2,3 ...

Region Column Hame File Column Number|

Depth Top

Depth Base

Stratigraphic Unit Rank [ SYSTEM, GROUP, etc. |

Stratigraphic Hame

Alternate Name

Era

System

Subsystem

Series

Subseries { Pennsylvanian & Mississippian Series }
Stage

Group

Subgroup

Formation

Start Age (Ma)

End Age (Ma)

| Load Data H

Tops CSV (Comma Separated Values) File Structure.

The Wellington KGS 432 Tops CSV example has two introduction lines, the lfims is the

well header information and the second line is the actual column labels for the tops data,

illustrated below,
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Line 1 Well Header Info

Wellington KGS 1-32,

15-191-22591, T318

R1W sec. 32, GL:1259, KB:1272

Line 2 Data Column Labels Tap, Name, Rank, System, Subsystem, Series, source

Line 3 Data Start 620, Chase, GROUF ., Permian, , Wolfcampian, PG
748, Towanda Limestone, MEMBER, Permian, , Wolfcampian, PG
1595, Wabaunsee, GROUFP ., Carboniferous, Pennsylwvanian, Upper, PG
1622, Root Shale, FORMATION, Carboniferous, Pennsylvanian, Upper, PG
1662, Stotler Limestone, FORMATION, Carbonifercus, Pennsylvanian, Upper, PG
1920, Severy Shale, FORMATION, Carbonifercus, Pennsylvanian, Upper, PG
1980, Topeka Limestone, FORMATION, Carboniferous, Pennsylvanian, Upper, PG
2312, Lecompton Limestone, FORMATION, Carboniferous, Pennsylvanian, Upper, PG
2402, Heebner Shale, MEMBER, Carboniferous, Pennsylvanian, Upper, PG
2703, Stalnaker Sandstone, BED, Carbonifercus, Pennsylvanian, Upper, PG
3039, Kansas City, GROUP, Carbonifercus, Pennsylvanian, Upper, PG
3169, Stark Shale, MEMBER, Carboniferous, Pennsylvanian, Upper, PG

Figure: Partial Contents of the WellingteKGS1-32_Tops.csv File.

The AMap File Col umn

Number

the Tops CSV File to the web app data structure variables. The program first reads the first and

second line of the CSV File looking for the data

column headers. The lines are each parsed to

single out the data column headensd &0 match those headers to the tops data structure. The
program then assigns the column number to the Region Column Name starting at column 1,2,3,

e i f the file column name used matches the
matrix used to @rse the file column variables are listed below,

Depth Top Top Start

Depth Base Base End

Stratigraphic Unit Rank [ SYSTEM, GROUP, etc. ] Rank

Stratigraphic Name Name

Alternate Name Alt Name

Era

System Sys

Subsyem subsys

Series Ser

Subseries { Pennsylvanian & Mississippian Series } Subseries Subser

Stage Stg

Group Grp

Subgroup subgrp

Formation Form

Start Age (Ma) Start Age

End Age (Ma) End Age

The Wellington KGSL-32 Tops CSV File example above line 2 has only the Top, Tops Name,

Rank, System, Subsystem, Series and Source as the column name variables. The program was

able to map each of the column headers to the tops data structure, except Source, i.e.

File Column Label
Top

Name

Rank

System
Subsystem
Series

Source

Column

No o, WwWNPRE

Tops Data Name
Depth Top
Stratigraphic Name
Stratigraphic Unit Rank
System

Subsystem

Series
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When the
Columno D
entered i

rData Source

user sel
ialog

nt o the

ects

t he

Fi

iLoad

es:

Dategiatn Butt on
t h S WavePeograms wherathesTepd C3Viiilé rmame it e
APC ASCI |

0 Panel

r KGS (Database & Server)
Well Data

ﬁell
uData

~PC (ASCI Data Files)

Ver 2.0 & 3.0

LAS File

2
b

LI

K

Tops CSV

Zonation CSV

STy

Geologist Report

rData Loaded

r Data Source Filenames:

2:
3:

- Log ASCIl Standard (LAS) Files:
1: Wellington-KG5-1-32.

las

rPC ASCI Files:

Topa CSV: Wellingto

Zonation CS5WV:

Geo-Report:

n-KG5-1-32_Tops.csv

Data Type
Log Data

Tops Data

Log Curves / Files
Sonic Curves

-— P-Wawve (DOTc)

—-= S-Wawve (OTsa)

-— B-Wawve fast (DTaf)

—— S-Wave zslow (OT=a)

3.0 LAS C5V HG5

Data Type

Zonation Data

. Geclogist Report

Log Curves / Files
Lithology Curwves
—-—-Camma Ray (CR)
—-Neutron (MPHI)
--Bulk Density (RHOB)

—-—-Photoelectric Factor

3.0 LAS CS5V HGS

Continue
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Import Geologist Report (Cuttings/Core Desriptions) ASCII Delimited File

Some 6the web apps will use the same input dialogs to import Geologist Report ASCI|
Delimited file. The Load Data Dialog is basically the same for most of the Web Apps, except
they only load a subset of the total data types. In this example a Geologist ARe@dr

Delimited file is being imported into the web app.

Data Source
KGS (Database & Server) PC (ASCI Data Files)
Well Data Ver 2.0 & 3.0 Tops C5V Zonation C5V Geologist Report

I‘:!ASLFHS frops Ty T
well ;? Data ]
Data - = T

. 2N .

Left Click on the fAGeologist Reporto I con But
Di al og. This wil/ di splay the ASelect Commen
Dialog. Ths dialog allows the user to search their PC for the file of interest. In this example it

is the Geologist Delimited file WellingteGS-1-32_geo.txt, highlighted below. Select the

Open button to display the APar seialddomment s/ Re

The Select Comments/Remarks/Notes Delimited File from your PC Dialog allows the user to
import the geologist report into the web app. The data is parsed into the one of number of rock
description data structures, i.e. Rock Color, Rock Lithologyo$tty, Sedimentary Structure,

and General Fossils.

There are two sections to this dialog the Top controls how the depth data is found and
interpreted. The fAiUser definedo Depth assume
stop depth followedyp t he text as this example below shoy
assumes that there is one depth with the description. The user should take care to use a delimiter
that does not appear in the description if the bedding thickness follows the béptidescr

The fADelimiters, i.e. , . ()o text field has d
showed be changed to 6;6 to match the depth d
Rowo text field shoul dtatsatlireld.damnegefalt depthisén feeti n c e
but it is possible that a measured section would be measured in inches, note this setting is for all
depths in the file. This panel allows the user to see all the data and to edit the Depth Delimiter,
Startingpoint of the Data and Bedding Depth Start text fields to match the data and then select

t he AParse Datad to parse the text into the r
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Depth Position By:
[ ®) lUser Defined i) Bedding Thickness

0.0 @ Feet J Inch 1 Meter ) Centimeter

" Start Bedding at:-‘ " Depth Data Units (will be converted to feet)

|:IDelimiters,. e ,;::;-J [ —— m_g

Lease: Wellington KGS Well 1-32 ( 15-181-22591 ) ; operator: BEREXCO LLC; Field: Wellington
Location: T31S R1W, Sec. 32 ; NE SW NE NE ; 955 South, 877 West, from NE corner
Longitude: -97.4423481 ; Latitude: 37.3154639
County: Sumner

otal Depth: 3660 ; Elevation: 1259 GL

340; 2344; Sh, gy, drk gy, frm

344; 2352 L5, tan-buff, f-crypto xin, hard, dns, few pcs of drk frs, chrt.

352, 2362, LS, tan, fdn scrt foss, scortd vuggy por, ns

362; 2374, Sh, grn, gy drk gy, grn, silty, pyritic, gy silty, scitd foss

374; 2380; L3, buff, fdn hrd dns, with LS, whi-tan fxin, chiky-sub chalky, dns

380; 2384, Sh, grn, It gn, gy, It grn, soft, sticky, strngers of gy silistone

394; 2406; LS, tan, -med xIn, scrtd foss, sub chalky, hrd with LS, buff, fxin, hrd, dns

406; Heebner Shale

406, 2418, 5h, blk, carb, firm, pyritic

418, 2422 LS, buff, ~medxn, foss, hrd, dns, ns

422, 2434, 55, whi-clr, f grn, rndd-sub rndd, calc cement, tight, some cir ss with int xIn, & vugagy poro, n
s, sringers of Siltstone, gy, with LS, wht, fxin, soft, chalky

434, 2450, LS, whi-tan,fxin foss, pp & vuggy poro, ng, LS, whi, fxin, hrd, dng, styolite, stringers of pyrite
450; 2462, Sh, grn, gy, arn, silty, pyritic

462, 2466, LS, tan, fxin, hrd, sctrd vuggy poro, ns

466, 2474; Sh, grn, gy, with Siltstone grn

474, 2478, LS, buff, f-crypt xin, hrd, dns

478, 2488, 5h, gy-drk gy, frm

488; 2502; LS, wht-tan, -med xIn, v foss, partly oolit, intdn, omoldic and vuggy poro, ns

502; 2520; Sh, gy, drk gy, sctrd red, some stringers of grn-gy siltstone

520; 2540; 3h, gy, grn, and It grn, intrbdd with Ls, tan, ~med xIn, foss, pp & vuggy pror, ns

540; 2558; Sh, gy, drk gy, frm, stringers of It grn-clr, vf grn $3 with calc cement, tight

5588, 2562, L3, tan-buff, fxin foss, hrd, dns,some drk fresh, chrt

562; 2580; Sh, drk gy, gy, intr bdd with some grn, siltstone

580; 2580; Sh, grn, gy sctrd red, with clr-It grn siltstone, pyritic

590; 2610; Sh, gy, scrtd grn with some intrbdd siltstone

610; 2650, Sh, gy, drk gy and scrtd grn and red, some pcs of blk sh, gy Sh, with thin lyrs of blk sh, pyritic
| few pcs of LS, wht, -med xIn, foss, chalky, ns

G650; 2678, Sh, g, drk gy, AA, some It grn siltstone

G80; latan Limestone

678, 2684, LS, buff-brwn, -med xIn, foss, hrd, dns, ns

G84; 2686, sh

G86; 2688, LS, tan, fidn, hrd, dns with gy

688, 2691; sh

691; Stalnaker Sandstone

691, 2696, S5, wht, clr, It grn, T grn, calc cement, tight

696; 2704, Sh, grn gy, few pcs of blk, hrd, frm

704, 2730 35, whi-clr, Fmed grain, sub rndd-ang, poorly sitd, int xIn & vuggy poro, partl glauc, some wi
h wht calc cement, tight, ns

730, 2746, 35, whi-clr, Fmed grn, ang-sub rndd, int xIn and vuggy poro, Sh, grn, It grn, soft

746, 2750; LS, tan, fdn, hrd, dns, scird foss, ns

70, 2778, 55, clr-lt grn, T grn, poorly srid, tight, with some stringrs of gy sh, S5, clr, med grn, well sitd,
sub rndd-ang, int xIn & vugy pora, ns

778, 2780, LS, wht, fxIn, hrd, dns, sctrd foss, sub chalky

3

780, 2808, 55, clr, med grn, rndd-sub rndd, well sitd, int xIn poro, partly glauc, ns

Parse Data | | Close | | Help
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Geologist ReportASCII Delimited File Structure - By Depth Range:

The Wellington KGS 132 Geologis Report Delimited file example has a more relaxed format.

The well header information is at the top of the file with as many lines needed. The data starts
immediately after the header section. The Geologist Report Example for the Wellingtorr KGS 1

32 wdl is as follows,

Line 1 to Line 5: Well

Header Information

Line 6 Data Start

Line 13 Tops Pick Depth
example, if there are no
other tops sources then
the geologist report will

he parsed for tops.

Lease: Wellington KGS Well 1-32 [ 15 191-22591 )
W NI

Location: T31S RIW, Sec. 32

Longitude: -97,4423481 ;

County: Sumner

Total Depth: 3660 ; Elevation:

2340:;
2344;
2352;
2362:
2374:
2380;
2394;
2406:
2406;
2418;
2422;
2434;
2450;
2462;
2466
2474:;
24748;

2344;
2352;
2362;
2374:
2380;
2394;
2406;

Heebner Shale

2418;
2422;
2434;
2450;
2462;
2466;
2474:
24783:;
2488;

: NE
LatLtude 37.3154639

E NE : 955 South, 877 West,

1259 GL

Sh. gv. drk gy. frm
LS, tan-buff,

Sh. blk, carb, firm., pyritic
LS, buff, f-med xln,
58, wht-clr, £ grn, rndd-sub rndd, cale cement, tight, some c¢lr ss with int xln, & vuggy poro, ns,
LS. wht-tan.fxln.foss.pp & vugygy poro,. ns, LS, wht, fxln. hrd, dns., styolite., stringers of pyrite
Sh. grn, gy, grn, silty. pyritic

LS, tan, fxln, hrd, sctrd vuggy poro, ns
Sh., grn, gy. with Siltstone grn

LS, buff, f-crypt xln, hrd, dns

Sh, gy-drk gy. frm

foss, hrd, dns, ns

Figure: Partial contents of the WellingteKG&1-32_geo.txt File.

In this example the depth range information is separated by semicolons (;) and is in the front of

each

the line. The program will separatetreslc r i pt i on

descript
that there will be two numbers at the beginning of each description. The semicolon is not
necessarily unique in the line, but the program expects to find two number fields at the front of

i on

Using an example line from above,

n2340,

2344;

Sh,

, e.g.

gy, dar

k

f-crypto xln, hard, dns, few pcs of drk frs, chrt.
LS, tan, fxln,scrt foss, scrtd vuggy por, ns
Sh, grn, gy drk gy. grn, silty. pyritic, gy silty. scrtd foss

LS, buff, fxln.hrd dns, with L3, wht-tan.fxln, chlky-sub chalky. dns
Sh., grn, 1t gn, gy. lt grn, soft, sticky., strangers of gy siltstone

LS, tan, f-med xln, scrtd foss, sub chalky, hrd with LS, buff, fxln, hrd, dns

; operator: BEREXCO LLC: Field: Wellington
from NE corner

The parse engine will determine which part is the description and which is the depth information.
The depths are then cleanedaal other nomumeric characters leaving the numbers, e.g. 2340

and 2344. The parse engine sets the starting depth and ending depths for the description and
computes the thickness and adds to the cumulative total depth. The description is parsed later

(Lithology, Rock Color, Porosity, Sedimentary Structure, Fossils and Fossil Genera/Species
when t

Names

Wh e n
Text
Delimitedf

)

t he

e

he

user s el

ect s

A 2 34 0 ;ngepardesngineSaisumeg y , d
from the depth ran

gy, fr mo
the AParse Dat ao

u s RarsdDsad laec tBa tittAmaer sfien Ctohmeme nt s/ Remar ks /
F i Ithe daa iB paesdéd ot theS WaveProgram, where th&eologist Report

name

S

entered

nt o

t he

APC ASCI
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%] Load Data e S

-Data Source

rKGS (Database & Server) r PC [ASCII Data Files)
Well Data Ver 2.0 & 3.0 Tops CSV Zonation CSV Geologist Report
I;AS!\FiIS Tops TR
well ﬁ E Data ‘
Cata
Eait R
rData Loaded

r Data Source Filenames:
r Log ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.l1as

2:

3:

r PC ASCI Files:
Tops CSV: Wellington-KGS5-1-32_Tops.cav
Zonation CEV:

Geo-Report: |Welington-KGS5-1-32_geo txt

Data Type 3.0 LAS C5V HKGS5 Data Type 3.0 LAS C5V KGS
Log Data L. .. ¥YE5 .... .... Bonmation Data L
Topa Data Lo oLl oo.. YE5 .... Geoclogist Report 00 ... ... ... YES
Log Curves / Files L&S Teke Log Curves / Files L&S Feake
Sonic Curves R YES R Litheology Curwves - YES
-— P-Wawe (OTc) cee YES S ——Gamma Ray (GR) e YES
-— 5-Wawve (DOTsa} HO R R —-Neutron (HPHI) R YES
-— S-Wawve faat (OTaf) cee s YES R —-Bulk Denaity (RHOB) e YES
-— 5-Wawve slow (OTas) e YES R —--Photoelectric Factor .... YES

| Continue ‘ | Clear | | Exit |

All data is loaded in the Load Data Dialog needed for computing the sonic times andeglociti

The program computes the sonic times and velocities for beds, so the log data needs to be
converted to fiBedso, whepth @GonstranedGluster Amalysiss hed us
(Zonation) Dialog. If the data is not already in beds, i.e. importiegtnation data CSV File,

then when the user c¢clicks on the AContinueo b
to the Depth Constrained Cluster Analysis (Zonation) Dialog first. This program wants to

compute the times from the surface so athag at least has a gamma ray (GR) log curve from

the surface is necessary to create fABedso for
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Example: Wellington KGS 1-32

To illustratethedata loaded inthe | mpor ti ng PC Datao Section wi
depth constraineduster analysis (zonation).

Zonation By Depth-Constrained Cluster Analysis

The Zonatiorby depthconstrained multivariate cluster analysis segments the entire depth

interval based on usaepecified set of logs. A hierarchical cluster is used to produzatervals

that are as homogeneous as possible and distinct as possible from each other, in terms of their log
characteristics. The software employs Ward's method which, at each step of the clustering
process, joins the two groups (subintervals) whosgengroduces the least possible increase in

the total withingroups surof-squaes. The surrof-squares for a single group, k, is given by

ny
W, =3 [ x-x]I?

i=1

where ||x- x«|f is the squared distance between the vector of the log values for data peint i, X

and the vedr mean for group k. The withirgroups surrof-squaresW, is simply the sum of

the W, values over all groups. At each step of the clustering process, the number of groups is
reduced by one and the withgnoups surrof-squares increases. When all tla¢a are joined

into a single group, the total withgroups sum of squares eqtta total surrof-squares, T,

given by the sum of the squared distances from all the data points to the global mean. At any step
in the process, the relative amount of vaoiatiexplained" by the grouping can be measured by

the value R= W/T. R increases with every merger and equals 100% when all the data points

are joined in a single group.

The depthconstrained cluster analysis implementedamationonly allows verticdly adjacent

groups (subintervals) to be joined, greatly reducing the amount of computation relative to a more
general cluster analysis, which would allow the possibility of joining any possible pair of groups
at each step. The depttonstrained cluster atysis always produces a sequence of group
memberships, represented as integers, beginning with 1 at the top of the interval and proceeding
sequentially downward.

The "Zonation By Dept€onstrained Cluster Analysis" Dialog will display. The depth range

panel initially displays the depth range of the log data. The user must set the Starting Depth and
Ending Depth within the selected Log Curves or the log curves will be dropped when you select
the "Compute” Button.

The stopping criterion can be specifiether in terms of the number of groups (clustering will

stop when the number of groups has be reduced to the number specified) or in tetms of R
(clustering will stop when the’Requals or exceeds the specified value).
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If you noticed on thelialogthe logcurves are listed together and only @G@mma RayGR) log
curve has measurements fr@dto 5174.0feet, but the other curves go frabout 481.0

and580.(0eetto TD.

Depth Range

| = | Zonation By Depth-Constrained Cluster Analysis

. Dialog Buttons

Initially set to the LAS || 7"¢ <——Exit Program | )
File Start and Stop Zonation Data Panal » ‘ : SFree Plot - graphical
Starting Depth Stop Clustering when | e dlsplay of the
Valut?s. User may {1 100/} @ wumber of groups equals \ 250| — variance of the data.
modify the depth range Ending Depth 7 ) |
to compute cluster \' 5170.0]|[ R msmared agmnia or mxosds || 25.0/]E% i Comp Compute — compute
analysis. - IZ = API- Gamma Ray ) o 74 0,:1 cluster analysis and
[ | CGR APl : Gamma Ray Minus Uranium The StOppmg 580.0 - 5194.0 pIOt data.

Available Log Curves m = 1V : Spontaneous Potential criterion parameters ., 750
User selects log curves L ca Mo Slorany

i X | PE BARNSIE : Photoelectric factor 580.0 - 5223.0|
that W'I! be used in O RHOB .GMICC : Bulk Density 580.0 - 5223.0)
computlng the cluster kd DRHO GM/CC : Buk Density Correction 580.0 - 5223.0|
analySiS by cIicking on | D DPHI PU : Density porosity 580.0 - 5223.0|
the check boxes. l NPHI PU : Neutron porosity 580.0 - 5213.5]

. . ] SPHI PU : Sonic porosity 481.0-52055 _

Note: Zonation will m o USEC/FT : Acoustic transt time 461052059
automatically test the 4 1l | DTSF USEC/FT : Fast Shear Wave transit time : 460.0 - 5205.5)
depth range limit \[]  orss  .USECKFT: Siow Shear Wave transt time 1460.0- 52055
against the allowed | ROEP OHM-M : Deep Resistivity -5234.0) Depth Range Column
depth ranges of the MNOR .OHM-M : Micro Normal Resistivity - 5224.0|
log curves selected MINV {OHM-M : Micro Inverse Resistivity - 5224.0f The depth range to
and turn off any check THOR PPM : Thorium Concentration - 5194.0f the far left of each |og
box selected if that log URANS P Uranken Concontmtion ol curve identifies
curve exceedsthe POTA % : Potassium Concentration -5194 0_ minimum and

IComputed Curves
O RXRT
L] rHOMAA
| UMAA

minimum and
maximum value in the
Depth Range Column

FRAC : Rxo/Rt ratio

GM/CC : Apparent Matrix Density
BARNS/E : Apparent Photoelectric

-5234.0
-5213.§

maximum value of
the Starting Depth

_s2124+ [|| @and Ending Depth

(far right column).

Mnemonic

.Units : Curve Description

values.

:Depth Range

Note: This analysis will not process zones with LAS File Null values in the datavEtilable

log curves are presented in the Zonation dialog with the non Null value depth ranges of the
individual curves. The program will turn off your curve selection if the depth range you select
has a Null value. Try varying the depth by subtractixigd3eet on the end depth if you see the
curves being deselected.

With this example first decide what depth range you wish to perform the depth constrained
cluster analysis. Note: you can do the whole log, but if you selestjliared equals or eseds"
radio button you will only get a maximum of 50 groups.

i - " Zonation Data Panal
Inthe Z?natlon Data Panel” change Starting Depth e \El
the _Startlng Depth to 10.0 and the 10.0]|| @ samser of groups equals —
Ending Depth to 5170.0. Also select Ending Depth __
200 to 250 groups next to the “Number 51700]|| © R-aauared equals or excesds 250 % Compute

of groups equals” radio button.
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This depth range looks at thdole well from surface to the R@ambrian You only need to

select 1 curve to run the analysis, but combining multiple cuveedd give you better results.

Since nonef the curves besides the Gamma Ray goes from surface to TD, only the Gamma Ray
will be selected

Notice that only the Gamma Ray __, '-i- - AP Gamma Ray -95-5174.0

(GR) curve goes from the surface to m| CGR AP1: Gamma Ray Minus Uranium - 580.0 - 5194.0

TD (Total Depth). Select the Gamma | sp MV : Spontaneous Potential 580.0 - 5178.0

Ray (GR) curve by selecting the O CAL N : Caliper :77.0-5240.5

ChECk bO}( next to the GR Curve. L FE .BARNSIE ; Photoelectric factor 1 580.0 - 5223.0

L RHOB .GMICC : Bulk Density - 580.0-5223.0

Note: Next to each curve there is a o DRHO .GM/CC : Bulk Density Correction : 580.0 - 5223.0

depth range that identifies the | DPHI PU : Density porosity : 580.0 - 5223.0,

minimum and maximum depth O NPHI PU : Neutron porosity : 580.0 - 5213.

values that can be inserted in the - gl e |

Start'lng and End'lng Depth text — DT {USEC/FT : Acoustic transit time 1 481.0-5205.5

ﬂelds. — OTSE {USEC/FT : Fast Shear Wave transit time : 460.0 - 5205.5

- DTSS USEC/FT : Slow Shear Wave transit time : 460.0 - 5205.5

Since the PS Wave Program s ROEP .OHM-M : Deep Resistivity 580.0 - 5234.0

computing the sonic times and - MNOR JOHM-M : Micro Normal Resistivity : 580.0 - 5224.0

velocities from the surface to TD — 1!._::4;; 'S:']:,_LTIP;:E:CIZ:CF::":E::UW 223 iiig

{t0t8| depﬂ'_'}! only the Gamma F{ay ] URAN PP : Uranium Concentration : 580.0 - 5194.0

(GR) curve is selected. ] POTA 3 : Potassium Concentration - 580.0 - 5194.0
Computed Curves

] RXAT FRAC : Roco/Rt ratio - 580.0 - 5234.0

RHOMAA, GMICC : Apparent Matrix Density 1 580.0 - 5213.5

] UMAA [BARNS/E : Apparent Photoelectric : 580.0 - 5213.5

] DTMAA USECJFT : App. Matrix Acoustic - 580.0 - 5205.5]

| PHIDIFF PU : Neutron-Density Porosiy £80.0 - 5212.5

W Thiu LOG_RATIO : Thorium/Uranium Ratio - 580.0 - 5194.0,

THE .LOG_RATIO : Thorium/Potassium Ratio :580.0 -5194.0

The Depth Constrained Cluster Analysis (Zonat
well for the PS Wave program.

The stopping criterion can Ispecified either in terms of the number of groups (clustering will

stop when the number of groups has been reduced to the number specified) or in térms of R
(clustering will stop when the’Requals or exceeds the specified valireanother example

wherethe user only wants to do zonation over a specific depth range it would be important to
select the AScreed button to display the Scre
criteria for the data set.
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Mey er Sor&dlotBxample

rlLJ Scree Plot = = _S@ | Ascree plot is a graphical display of the variance of
Scree Plot each component in the dataset which is used to
Meyer 'B' 5 (15-007-22483) determine how many components should be retained
oo inorder to explain a high percentage of the variation
inthe data.
.0 Reference:
20.0 http://www.stats.gla.ac.uk/qlossary/?g=node /451
T0.0 ;
® o . i : Click on the “Scree” button to create a scree plot,
.g ! ! which can assist the user in selecting the Stop Criteria
E s0.0 i Parameters in the “Stop Clusteringwhen” text fields.
; 0.0 ; i i Since the “Number of groups equals” radio button is
= 0.0 | | selected you will see a vertical red line on 7 “Number
oo + ' ! of Clusters” equal tothe value entered in the text
field. You will also see a horizontal green line, which
10.0 e e e === willillustrate the R2 (%) value of ~16%.
L]
0.0 5.0 7 0.0 5.0 0.0
Humbexr of Clusters
L )

H o Zonation Data Panal
The Scree Plotillustrates that “Number of groups e —— -
equal” radio button selected with 7 groups ' 50000 | & & . - . -
|| 8 Number of groups equals
would be an adequate number of groups (zones) S DELT . :
tosplitthe depth range entered. 52000 ||| 'F BjSaeared equals or excesds 2500 %] compute

When tle Compute button is selected in the Zonation Data Panel, this program will perform the
cluster analysis. For the sake of the cluster analysis, each of the input variables is standardized to
zero mean and unit variance. It is more than likely that thetsdlégs will ben

incommensurate units and will thus differ greatly in magnitude. The standardization assures that
each variable will be given approximately equal weight in the analysis. The analysis begins with
each data point (zone) considered as arsap group (subinterval) and proceeds either until the
stopping criterion is achieved. At that point the "Cluster Analy&soup Means" Plot Dialog

will be displayed with the results.
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NOTE: The “Save Groups” Button will transfer the Zonation Data back to the PS Wave Program.

File Depth Scale

 Depth Scale & Range: [—] Cluster Analysis
Depth Range Plot Dopth Scale: 160 M Save Groups S .Summar\./
Control Text fields J] | ; Start Depth: —  End Depth: information
Reset Depth
and buttons 5170.(ﬂ . R-squared = 6.75 % of the cluster
|| Modify Depth Refresh Plot .
== ;J analysis
Summary Table of End Group (edit) GR
Group 1 43.658

the Groups and 242.0 Group 2 59.596
average values for Group 3 31.462
each curve Group 4 67.342

| Group 5 31.086
selected. {! Group 6 64845

34.173
62.301
27.512
55.636
32.142
52.351

Group 7
Group 8
Group 9
Group 10
Group 11
Group 12

File Menu Option: Depth Scale Menu Option:

Allows the user to change
the plot depth scale.

Create Portable Document Format
(PDF) & Portable Network Graphics
(PNG) of Cluster Analysis Plot, Group
Data Table and Curve Descriptions.

Log Curve is blue, the

Mean within each

group is green and the
Standard Deviation (1

sigma) is yellow.

Depth-Constrained Cluster Analysis
WELLINGTON KGS #1-32 (15-191-22591)

Log Curve
Groups

Standard
Deviation

" Colorlith Plot Tracks:

The Colorlith tracks provide a visual
bed separation and a visual
“soodness” indicator. Colorlith
assigns alog curve to asingle color,
i.e. Rhomaa — Red, Umaa — Green,
Gamma Ray-Blue.

Rhomaa-Umaa Colorlith will only
appear if all the litho-density log
curves are present,

* GR — Gamma Ray

¢ NPHI — Neutron Porosity
* RHOB — Bulk Density

* PE — Photoelectric Factor

Spectral Gamma Ray Ratio Colorlith
will only appear if all the Spectral
Gamma Ray curves are present,

*Th — Thorium
¢ U — Uranium

« K - Potassium
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Transfer

NnBedso t

(0]

PS Wave

Program

To Transfer the groups to tfRS Wave prograrselect the "Save Groups" button on the "Control
- Cluster Analysis Group Means" Dialog and the created flow units will be transferred t8$he
WaveDialog and automatically loaded, i.e. the sonic, htlemsity and spectral gamma rayg lo
aut omat i
the log data back to the surface.

curves

Click
Sheet o

on

wi ||

t he

i Save

Groupso

cal |

y

comput e

button

t he

t o

average

di spl ay

di s p | a yandvglocitids along vatim thecops andsaggested lithology from
the computed from the lithdensity logs.

Curve: =10 X
Header Information:
H IE;I H H Llame: WELLINGTON KGS #1-32 API-Number: 15-191-22591 Latitude: 0.0  Longitude: 0.0 Total Depth: 0.0 Elevation: Status:
=compression; s=shear; sf=fast shear; ss=slow shear; [Edit] - Editable Column
Top[f] | Base[f] Name [Edit] Litholagy [Edit] Vpivs Vp [ftis] Vs [ftis] Vs [ftis] Vss [fifs]
2163.0 2190.0 Limestone 1.885 17230.090631 9138.804736 9223.986054 9055.182281 =
2190.0 2198.0 Shale 2.035 10096.013085 4960.4897 4994.955096 492649667
|2198.0 2199.5 Shale 2.012 10417.534795 5177.564578 5255.661662 5101.754494
2199.5 2200.0 Shale 2.012 11915.96859 5020.698169 6100.053071 5751.588877
2200.0 22045 Dolomite 1.94 14817.009928 7637.523152 8092.644596 7230.867126
22045 2245.0 Shale 1.96 11207.87241 5717.438474 5890.565082 5554.197863
2245.0 22505 Dolomite 1.951 15073.861924 7724.362803 8091.531404 7380.071564
22505 2308.5 Shale 2.05 10696.674404 5217.423063 5307.906692 5048.618194
2308.5 2338.0 Lecompton Limestone Limestone 1.879 17213.481599 9157.006026 9321.662612 2008.065416
2338.0 23545 Sand, Sandstone (shaly) 1.953 13920.790701 7125.208372 7198.646655 7053.429731
23545 23705 Limestone 1.92 17010.852925 8856.101633 8063.143554 2751.586226
23705 23745 Shale 1.88 12218.51594 5498.105803 6556.517179 6440.725999
23745 2379.5 Shale 2.043 10212.835492 4096.789563 5029.700381 4064.306636
2379.5 23825 Shale 2.044 9552.284429 4672.929951 4766489672 4582.072425
23825 23845 Shale 2.016 9494331884 4708.419361 4851.260358 4573.749423 L
23845 23855 Shale 1.94 9727.058732 5013.611957 5208.062081 4833.15934 I
23855 23035 Sand, Sandstone (shaly) 2.013 11998176278 5059.102679 6366.50708 5600.703449
23035 2402.0 Limestone 1.908 15714.86941 8234.315688 8336.042548 2135.041693
2402.0 2404.0 Heebner Shale Shale 1.911 10213.669976 5343.735806 5360.435697 5327.139646
2404.0 2406.5 Shale 1.96 10032706624 5118.362125 5132.837844 5103.067825
2406.5 2430.0 Shale 2.041 10501.885089 5144.601898 5209.136241 4098.825277
2430.0 2446.0 Limestone 1.944 15596.001186 8018.731758 8123.608832 7016.528128
2446.0 2455.5 Shale 2165 12001.200121 5542.300221 5602.335054 5483.538418
2455.5 2477.0 Sand, Sandstone (shaly) 1.919 11598.64064 6043.848119 6139.041548 5950.716169
2477.0 2494 5 Limestone 1.886 16548345993 8772.199147 8865.091045 8681.233777
2494 5 2677.5 Shale 1.96 11458560118 5844.962374 5073.822709 5721.543002
26775 26805 Shaly Carbonate 1.838 13704.63765 7455676007 7590.075218 7325.953657
2680.5 2690.0 Shale 197 12478.318921 6330.997196 6615.550514 6069.913261
2690.0 2695.5 Sand, Sandstone (shaly) 1.816 12812.299308 7054 698606 7159.016065 6953377604
2695.5 27015 Shale 1.986 12238703677 6161.941998 6196.66991 6127 601167 d
1 ] »

References:

PfefferPro (Petrofacies Evaluation of Formation for Engineering Reserydiansas

Geological Survey, Release Date February 1998. thonhy DepthConstrained Cluster

Analysis pages 141 to 144.
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PS Wave Sonic Data ASpread Sheet o

Spread Sheet

- Header i
” [| E H @ ‘ [Name' WELLINGTON KGS #1-32 API-Number: 15-191-22591 Latitude: 0.0  Longitude: 0.0 Total Depth: 0.0 Elevation: saus: | 100l Bar
I ion; s=shear; sf=fast shear; ss=slov shear; [Edit] - Editable Column
Top [ft] Base [fi] Mame [Edit] Lithology [Edit] Vpivs Vp [ft's] Vs [ftis] | Vs [ft's] Vss [ft's]
21630  |2190.0 Limest 1885 17230.090631 9138.804736 9223 986054 9055.182281 =
21900 |21980 Shale 2035 10096.013085  |4960.4897 4994 955095 4926 49667
2198.0  |21995 Shale 2012 10417.534795  |5177.564578 5255661662 5101754404
21995 (22000 Shale 2012 11915.96859 5920.698169 6100.053071 5751588877
22000 |22045 Dolomite 194 14617.009928  |7637.523152 8092644596 7230867126
22045  |22450 Shale 196 11207 87241 5717.438474 5890.565082 5554197863
22450  |22505 Dolomit 1951 15073.861924  |7724.363803 |8091.531404 7380.071564
20505  |23085 Shale 205 10696.674404  |5217.423063 |5397 906682 5048618194
23085 [23380  |Lecompton Limest Limest 1879 17213481599 [9157.006026 9321.662612 3998.065416
2338.0  |23545 Sand, Sandstone (shaly) 1953 13920.790701 7125.298372 7198.646655 7053.429731
23545 |23705 Limest 192 17010852925  |8856.101633 8963.143554 8751586226
23705 |23745 Shale 188 1221851504 6498.105803 6556517179 £440.725999
23745 (23735 Shale 2043 10212835492 |4996.789563 5029.700381 4964 306636
23795  |23825 Shale 2044 9552 284429 4672.929051 4766.480672 4582972425
23825 |23845 Shale 2016 9494 331884 4708.419361 4851.260358 1573749423
23845 (23855 Shale 194 9727.058732 5012611957 5208.062081 4833.15934
23855 (23935 Sand, Sandstone (shaly) 2013 11998176278 |5959.102679 6366.50708 5600.703449
23935 |24020 Limestone 1908 15714.86941 |3224 315688 8336.042548 3135041693
24020  |24040  |Heebner Shale Shale 1911 10213669976  |5343.735806 5360.435697 5327130646
24040 |24065 Shale 196 10032706624 |5118.362125 |5132.837844 5103967825
24065  |24300 Shale 2041 10501885080 |5144.601898 5299136241 4998 825277
24300 |24460 Limest 1944 15506.001186  |8018.731758 8123.608832 7916528128
24460  [24555 Shale 2165 12001.200121 5542.300221 5602.335054 5482538418
24555 (24770 Sand, Sandstone (shaly) 1919 11598.64064 |5043.848119 6139.941548 5950.716169
24770 |24945 Limestone 1886 16548345093 |8772.199147 8865001045 3681233777
24945  |26775 Shale 196 11456560118 |5844.062374 5973822709 5721543902
26775  |26805 Shaly Carbonate 1838 13704.63765 |7455 676007 7500.075218 7325053657
26805 |2690.0 Shale 197 12478318921 |6330.997196 6615550514 5069.913261
2690.0  |26955 Sand, (shaly) 1816 12812.299808  |7054.698606 7159.016065 B
26955  |27015 Shale 1.986 12238.703677  |6161.941998 6196.66991 5 Home Area

Depth Range Primary Lithology Computed Sonic Velocities & Times

Depth Range computed from Depth Constrained Cluster Analysis (Zonation), breaking the log into distinct beds.

Name merges the stratigraphic units data by matching the depths of the “Bed” with the top pick depth.

Primary Lithology computed from the litho-density logs, Gamma Ray (GR), Neutron Porosity (NPHI)and Bulk Density (RHOB).
Computed Sonic Velocities & Times columns displays the velocities and times by depth over bed thickness.

Tool Bar
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