LAS File Viewer with Wavelet Analysis Java Applet
by John R. Victorine

Introduction

The Wavelet web app has 2 sources for importing well data, 1) the user’s PC or 2) the Kansas
Geological Survey (KGS) Server & ORACLE Database. This program allows the user to import
Log and Tops Data.

There will be occasions when the user would like to inspect the contents of a LAS file. So, for
example, the user may wish to find the identity of the well, the types of logs, depth range, well or
log parameters. Alternatively, the user can suspect that the file is not coded correctly in LAS
format if the Import LAS function fails, and wishes to examine the file to troubleshoot the
problem. The LAS file is an ASCII file and can be read by any text editor, i.e. Notepad,
WordPad, TextPad, etc. The CSV (Comma Separated Values) files are also ASCII and can be
edited in the same way or with Microsoft Excel.

Do you want to run this application?

Name: LAS WELL Profile Plot with Wavelet A ...

L%
] Publisher: University of Kansas
=

Location:  http://wwwr.kgs.ku.edu

This application will run with unrestricted access which may put your computer and personal
information at risk. Run this application only if you trust the location and publisher above.

Do not show this again for apps from the publisher and location above

g More Information

To access Wavelet web app go to http://www.kgs.ku.edu/stratigraphic/WAVELET/. At the top
of the web page there is a menu "Main Page|Description|Applet|Help|Copyright & Disclaimer]|™.
Select the "Applet" menu option a "Warning - Security" Dialog will appear. The program has to
be able to read and write to the user’s PC and access the Kansas Geological Survey (KGS)
Database and File Server, ORACLE requires this dialog. The 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 does not use Cookies or any hidden software it only reads the LAS and CSV
files for the Wavelet Session. The blue shield on the warning dialog is a symbol that the Java
web app is created by a trusted source, which is the University of Kansas. Select the "Run™
Button, which will show the Wavelets "Enter" Panel illustrated below,

Enter


http://www.kgs.ku.edu/stratigraphic/WAVELET/
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Loading Well Data

Click the "Wavelet Web App Enter” Icon Button, which will show the "Load Data" Dialog. The
dialog below displays an example of the Wellington KGS 1-32 well data loaded from the PC
Data icon buttons with the data in the tables above. The icon buttons in the Data Source Panel
assists the user in loading well data into the LAS File Viewer with Wavelet Analysis Applet.

Data Source Panel
Load existing well
data. User can
load from
multiple sources.

Data Loaded Panel
Positive feedback to
user to verify what
source data was
loaded and location
of the source.

Dialog Buttons:
Continue — Build LAS File
Viewer Plot

Clear — Clear loaded data

from this dialog.
Exit — Exit Program

Data Source Panel

Data Source
KGS Data

G

KGS (Database & Server)
Well Data

PC Data PC (ASCII Data Files)
Ver 2.0 & 3.0

!P I;Aﬁf:le

K HsE
izl

.

Data Loaded
Data Source Filenames:
Log ASCH Standard [LAS) Files:
1: Wellington-KGS-1-12.las
2:
3:

PC ASCII Files:

Topa CSV: Welnglon-KiGS-1-32_Tops.csv
Data Type 3.0 LAS CSv Kgs Data Type
Log Data vES Tops Data

Perforationa WO

Continue Clear

Well
M Data

Tops C5V

Tops

Data ﬁ

3.0 LAS CSV KGS

Exit

Load data from Kansas
Geological Survey
(KGS) Database and
Server.

Load ASCII Delimited
Data Files from PC.

Displays the filename
of files loaded.

Show the source of
the data and type.

The Data Source Panel provides two methods of importing data into the Wavelet Web App. The
Kansas Geological Survey (KGS) Database & File Server and the user’s PC. A number of icon
buttons are provided to assist the user in importing the specific data type of interest. When the
user selects the icon button a search dialog is provided specific to the data type. The CSV
(Comma Separated Values) icon buttons under the “PC ASCII Delimited Data Files” Panel are
expecting a general type of data presentation. Although the order of the specific data columns is
not important, the “Mnemonics” of the data column is. Each data type in GEMINI Tools web
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 app curve mnemonics, but if the program



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

fm Kansas Well Data
1._.“” This button allows the user to access well data stored in the Kansas database & Server. LAS ASCIl Standard (LAS) version 2.0 Files & Core
pata | Images JPEG Files (Boxes, Core Slab, Thin Sections) Database Data: Perforations Depth Data, Formation Tops (Stratigraphic Units), Measured

Core Data

PC ASCIl Delimited Data Files

':&5:':: Log ASCII Standard (LAS) File Read
'E This wersion will read up to 3 Log ASCI Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily distinguish between
SN the two versions. The LAS Java Read classes follow the rules set up by the Canadian Well Logging Society for both versions.
Tops Tops CSV (comma separated values) ASCIl File Read

Da'.aﬁ This version will allow the user to map a comma delimited ASC file data columns to the tops data variables in the Profile Web Application.

Data Loaded Panel

The Data Loaded Panel 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 data has the
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
user’s PC will load the data from CSV (Comma Delimited Values) files or a delimited file for
the Geologist Report. The LAS File can be downloaded automatically from the KGS Server in
the program or from the user’s PC. This program allows the user to import up to 3 Log ASCII
Standard (LAS) version 2.0 or 3.0 files. The LAS version 3.0 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, which can be saved into a single LAS version 3.0 file.



Importing KGS (Database & Server) Data
KGS (Database & Server) - Importing 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 available 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 stream is created containing the well data that is passed back to
the web app making the request.

Data Source
KGS Data KGS (Database & Server)

Well Data
Data
PC Data PC (ASCII Data Files)
ﬂ Ver 2.0 & 3.0 Tops CSV
- LAS File | [rops
LR |

Left Click on the “Well Data” Icon Button in the Data Source Panel of the Load Data Dialog.

-

=] Search for Data on KGS Server =c] X search for Well Data in KGS Database Search By:
Search for Data in Kansas Geological Survey Database: | 7 +API-Number—The user can search the KGS Database
Search By: forwell data by API-Number. The Formatfor the API is
) API-Number ® Lease name ) Township Range Section 55-CCC-99999 where
Enter Lease (Drop Well Number, Not Case Sensitive): *55 — Two Digit State Code
Newby B *CCC — Three Digit County Code
: . +99993 —5 Digit Well Number
Search *Lease Mame — The usercan search for well data by
e _| lease partial phrase, i.e. “Newhy”, which will look for
T T T T 11 7 allwells with the phrase “Newby” in the lease name.
LTCl|  APHMumber | Well Name Operator | o hip-R Section—5 hf list of Well
|LT__[15-067-20128 | Mewby Gas Unit C 2 |Amoce Production Co. | | ownship-Range->ection—.earch Tora fist or \ells
| T__[15-151-21404  |Newby'5'1-10 Texas Energies, Inc._ || by a specific area.
T__ 15-151-20673 |Mewby 1-14 Texas Energies, Inc.
|_T__[15-189-20067 |NEWBY 2-34 |MESAPET
|_T__[15-189-20962 |NEWBY 3-34 [MESAOPERATING |
|LTCI|15-189-22225 |Newby 2-28R |Pioneer Natural Resou| — List of Kansas wells that match the search criteria
_T__[15-189-20373 |). T. NEWBY Gas Unit 2 |TEXACO INC |
j__1 5-125-30191  |NEWBY TRUST D" 4-6 |Dart Cherokee Basin O
_____|15-205-20826 |ORLAND NEWBY 1 1 & O OIL COMPANY
|__[15-205-20894 |M & O (MORRIS?) (NEWBY?) 7 TWIN |M & O OIL COMPANY |
|_T__|15-15502712 |NEWBY 2 [EL DORADO REFINING |
4 4
Lload Data: ! — | 5 LoadWell Data Buttons
' LAS File Data I Top Picks ' } *LAS File Data — Load Log ASCII Standard (LAS) Files
*Tops Picks —Load Formation Tops Picks
Close

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



This will display the “Search for Data on KGS Server” Dialog, see above image. This dialog
allows the user to search the KGS database for well data. In this example, the well of interest
will be the Newby 2-28R, this well contains all the well data that can be retrieved from the KGS
Database, i.e. Log Data (LAS version 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,

e By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999
where SS is the state code for Kansas 15, CCC is the county code for Newby 2-28R it is
189 for Stevens County and the 5-Digit Well Number for Newby 2-28R it is 22225.

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

15-189-22235

Search

e By Partial Lease Name — The stored procedure used to retrieve the well header
information allows the user to enter a partial phrase, in this example Newby. The
program places a ‘%’ in front and back of the phrase and sends the request to the
Database, 1.e. “%Newby%”.

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

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

Mewby

Search

e By Township Range Section — This search is by location in Kansas, this search also
allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Newby 2-28R, enter Township as 31 set the S (South) Radio button and Range as 37
set the W (West) Radio button.

Search By:
i) APl-Number ) Lease name O] Township Range Section
Section: Township: Range:

[ [ mow  @s|| dew oE

Search




The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below
the Lease Name “Newby” was entered to search for all wells in Kansas with the Phrase
Newby in it. The user searches through the list until they find the well of interest. In this
example it is the Newby 2-28R, which is highlighted.

-

| £ | Search for Data on KGS Server | = 28 |
Search for Data in Kansas Geological Survey Database:
Search By:
) AP-Number ® Lease name o Township Range Section
Enter Lease (Drop Well Number, Not Case Sensgitive):
|Newby
Search
List of Qil & Gas Wells:
LTCI[ APl-Mumber Well Mame Operator
LT__ 15-067-20128 |Mewby Gas Unit'C’' 2 Amoco Production Co. |-
T |15-151-21404  [Mewby 'B" 1-10 Texas Energies, Inc.  [=
T 15-151-20673  |Mewby 1-14 Texas Energies, Inc. | |
_T_ |15-189-20067 |MEWBY 2-34 MESAFPET
_T_ 15-189-20962 |MEWBY 23-34 MESA OPERATING
LTCI [15-188-22225 |Mewby 2-28R Pioneer Matural Resou
_T_ 15-189-20372 |1 T. NEWBY Gas Unit 2 TEXACO INC
15-125-30191 |NEWBY TRUST D" 4-6 Dart Cherokee Basin O
15-205-20826 |ORLAMD MEWEBY 1 M & O OIL COMPANY
15-205-20894  |M & O (MORRIS?) (NEWBY?) 7 TWIN (M & O OIL COMPARNY
_T__ |15-155-02712 |[NEWBY 2 EL DORADO REFININCE
q| I | [ »]
Load Data:
LAS File Data Top Picks
Close
L% B

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 trying to download 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 — Log ASCII Standard (LAS) version 2.0 Files
T — Tops Data ( Stratigraphic Unit Horizons )

C — Measured Core Data

I — Core Joint Photographic Experts Group (JPEG) Image Files

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



Load KGS Well Data — LAS File Data

The “Search for Data on KGS Server” Dialog allows the user to download data from the KGS
Database & Server to the web app. The “LAS File Data” Button will display the “Select LAS
File” Dialog with a list of LAS version 2.0 Files that are available.

- —

. |
= | 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
G35.5 3,115|Mao Mo Mo Yes Yes Mo Mo Mo Mo
2,500 3,119.5/Mao Mo Mo Mo Mo Mo Mo Mo Mo

Il Select Cancel

L e 3 A

In this example there are three LAS files available, with a table suggesting the log data type in
the file. In the beginning of the GEMINI Project (2000-2003) 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 not maintain that table for wells uploaded after 2003 so the LAS File
may have “No” for all the log types, which is not accurate. The user will need to open or
download the file or search for the Well on the KGS Master List of Oil and Gas Wells in Kansas
Web Page (http://www.kgs.ku.edu/Magellan/Qualified/index.html) to see what is in the File
Header before deciding to download data from this program. For this example the first log has
most of the data necessary except the Spectral Gamma Ray Logs. The Table above identifies the
following log types,

OHM-M - Resistivity Logs

Neutron — Neutron Porosity Log

Density — Bulk Density and/or Density Porosity Log
Sonic — Acoustic Transit Time and/or Sonic Porosity Log
GR — Gamma Ray (API units) Log

PE — Photoelectric Factor Log

THOR — Thorium Concentration

URAN — Uranium Concentration

POTA — Potassium Concentration)

In this example the first log contains the data needed, highlight the first log and click on the
“Select” Button to display the “LAS File Curve Sections” Dialog. The “LAS File Curve
Sections” Dialog allows the user to map unknown LAS Curve Mnemonics to the KGS
“Standard” Curve Mnemonics so they will be plotted in the Wavelet Web App Plot. This
program reads the “LAS Tool Curve Mnemonics map to KGS Standard Mnemonics” XML File
(http://www.kgs.ku.edu/software/gemini/data/las_standard_tools.xml ), which will automatically
maps the Curve Mnemonics from the LAS file to one of 31 KGS “Standard“ Curve Mnemonics.



http://www.kgs.ku.edu/Magellan/Qualified/index.html
http://www.kgs.ku.edu/software/gemini/Data/las_standard_tools.xml

I ~Log_pefinition
Start Depth: End Depth Step Depth Null Value ~Log_Definition
" 2342.[3—‘ ’V 3151;‘ " 0.5—‘ ’V _ggg.;‘ MNEM . UNITS : DESCRIPTION | ASSOCIATIONS|
| DEFT F :Depth (MD) {F}
) Do NOT Add this Data (@ Add this Data DPHI .PU  : Density porosity {F}
MNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F}
DT USECIFT : Acoustictransittime {F}
DEPT |.F - Depth (MD} —[GR APl Gamma Ray {F}
ILD .OHM-M  : Deep Induction Resistivity {F}
DPHI |.PU : Density porosity ILM .OHM-M  : Medium Induction Resistivity {F}
MINY OHM-M  : Micro Inverse Resistivity {F}
DRHO |-GMJ‘CCZ Bulk Density Correction MMOR .OHKM-M - Micro Mormal Resistivity {F}
=|[MPERM .MD :Permeability {F}
oT |.USEC.I'FT . Acoustic transit time MNPHI .PU  : Meutron porosity {F}
. PE .BARNSIE : Photoelectric factor {F}
GR |-"’*P' ST TIAT RHOB .GM/CC  : Bulk Density {F}

SGRO OHM-M  : Shallow Laterolog Resistivity {F}

LD |":]Hr'll'r'II - Deep Induction Resistivity L_||SP .MV : Spontaneous Potential {F}
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

] -
TR TITT L

i
Continue

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 Mnemonic is not
recognized the program will place a “?” in front of the Mnemonic, e.g. “?(MPERM16)” for the .
: Curve #51” Log Curve. If the user is satisfied with the automatic curve selections, which are
checked and color coded, they only need to select the “Continue” Button at the bottom of the
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.

Notice that some of the check boxes are colored with different 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

Cyan — PU or porosity Logs, Neutron Porosity, Density Porosity, etc.

Greenish yellow — BARNS/E or Photoelectric Factor Logs

Green — GM/CC or Bulk Density Log

Forest Green — USEC/FT or the Acoustic Transit Time Log

Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
Blue — MD or Permeability Logs

Brown — F, FT or IN or Depth

10



e Middle yellow — FRAC, or other log curve types.
e Dark Violet — UNI or Unknown Linear Curves
e Medium Violet — UNL or Unknown Logrithum Curves

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 Selections

Some logs will have curve mnemonics that are not recognized as one of the KGS “Standard”
Curve Mnemonics. The user will need to map the log curve to one of the KGS standard curves if

they want to display the curve. Slide the scroll bar down to the Permeability Curves MPERM
and ?2(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 - Neutron porosity SP .MV :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 “?(MPERM16)” Button to display the “Select KGS Standard Tools” Dialog. This
dialog provides a list of the KGS “Standard” Curve Mnemonics, from which the user can map an
unrecognized log curve to one of the KGS standard curve mnemonics. The KGS “Standard”
Curve Mnemonics List was created as a way to standardize the alpha bit soup of Log
Mnemonics. Each logging company has their own curve mnemonics to represent similar tools.
The Wavelet Web App program is a later version of code from the GEMINI Project Wavelet
Web App Module, which needed to standardize the log curves so the curves could be
automatically read and assigned a plot track. The “LAS Tool Curve Mnemonics map to KGS

11



Standard Mnemonics” 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.

To map the unknown curve mnemonic “?(MPERM16)” you first notice that it similar to the
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 has the ability to
allow the user to plot up to 4 unknown logrithum curves and 4 unknown linear curves. The
permeability is usually plotted as logrithmic. Click on the “?(MPERM16)” Button to display the

£ | Select KGS Standard Tool (=

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 | ‘ Cancel |

“Select KGS tandard Tools” Dialog. Slide the scroll bar down to the “LOG_1” nemonic —
Semilog Track Curve 1 and highlight that curve. Click on the “Select” Button to map the
“?(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. Also select 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 %




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

=

< | Select KGS Standard T (]
Mnemaonic Description Units Minimum | Maximum
ILD Deep Induction Resistivity OHM-M 01 1,000| ~
ILIM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-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
MMNOR Micro Mormal Resistivity OHM-M 0.1 1,000
MSFL Micra Spherically Focused Resistivity  [OHM-I 01 1,000
T Micra Inverse Resistivity OHM-M 01 1,000
AHTI0 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ0 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
AHTID Array Induction Resistivity-90 OHM-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
LIN_2 Linear Track Curve 3 UNI 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 OHM-M 0.01 1,000
BWA Annarent Water Resistivity OHM-IM 001 1 000
| Select | | Cancel |

“Select KGS Standard Tools” Dialog. Slide the scroll bar down to the “LOG_2” Mnemonic —
Semilog Track Curve 2 and highlight that curve. Click on the “Select” Button to map the
“MPERM to the Semilog Track Curve 2.
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|| LAS File Curve Sectic e = e S

~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V 2342_0—| ’V 3151;| ’V 0_5—| ’V -0gg 25 | |MNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F  :Depth (MD) {F}
) 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 .USECIFT : Acoustictransittime {F}

O 2 (HCBWD ) - Curve # 49 ILM .OHM-M  : Medium Induction Resistivity {F}

MIMNY .OHM-M  : Micro Inverse Resistivity {F}
2 (MFFI} IDEC" frec! Hud oo mol MMNOR .OHM-M  : Micro Ngrmal Resistivity {F}
MPERM LINL : Permeability {F}
MPERM16 .UNL : Curve # 51 {F}
NPHI.PU  :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}

[OHKM-M : Micro Inverse Resistivity
{OHK-M : Micro Normal Resistivity

.UNL : (UNL} (MD) Permeability

, . */lGR APl - Gamma Ray {F}
Ol zcuewiy  |oec: bound water frommr :l ILD OHM-M - Deep Induction Resistivity {F}

Click the check box next to the MPERM Mnemonic Button you will notice that it has the same

color as MPERM16, which now groups the two curves together. Select the “Continue” Button to
load the LAS File into the web app.
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Load KGS Well Data — Top Picks

The “Search for Data on KGS Server” Dialog allows the user to download data from the KGS
Database & Server to the web app. The “Top Picks” Button will display the “Move/Merge KGS
Data” Dialog with available top picks grouped by the sources creating the tops.

Ioveerge 3 S—
r KGS Stratigraphic Units:
i ® HUG ELOGEM Ir Mf to User's Stratigraphic Unitsiist'
) Remove & Replace ™ Add to List I} Add New Units Only
) MKD
Source Top | Base Name R
) MKD-07/2006 HUG ELOG-EM 0 0/Council Grove GROU~
HUG ELOG-EM 728, 0|Day Creek Dolomite FORM
T HUG ELOG-EM 1,080/ 1,170/Blaine FORM —
Lict of Sources for HUG ELOG-EM 1,250 1,412/Cedar Hills Sandstone FORM
HUG ELOG-EM 1,680 1,759/Stone Coral FORM
the tops, e.g. HUG ELOG-EM 2,182 2,516(Wellingt FORM
Newby 2-28R has 3 HUG ELOG-EM 2291 0|Hutchinson Salt MEME
sources of tops HUG ELOG-EM 2,496 0/Hollenberg Lir |MEMH
data. The user can HUG ELOG-EM 2516 2,832|Chase |GRoOU
searchthroughand  |HUGELOG-EM 2516 2,536Herington Limestone !MEME
add some or all to K II | l]ﬁ
the web app. Add || AddAl || Clear Selection
r User's Stratigraphic Units:-
Source Top | Base | Name Rank e r——
HUG ELOG-EM 728 0|Day Creek Dolomite FORMATION [P -
HUG ELOG-EM 1,000 1,170/Blaine FORMATION P
HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORMATION [P
HUG ELOG-EM 1,600 1,759|Stone Corral FORMATION |P|_
HUG ELOG-EM 2182 2,516(Wellington FORMATION |P|
HUG ELOG-EM 2291 0/Hutchinson Salt MEMBER  P| -
HUG ELOG-EM 2,496 0|Hollenberg Limestone |MEMBER [P
HUG ELOG-EM 2516 2,332|Chase |GROUP P Remove All
HUG ELOG-EM 2516 2,536/Herington Limestone [MEMBER [P
HUG ELOG-EM 2536 2,538|Paddock Shale |MEMBER  P|
HUG ELOG-EM 2,544 2,580|Krider Limestone MEMBER  |P|
HUG ELOG-EM 2580, 2,594|0dell Shale FORMATION |P| Load Data
HUG ELOG-EM 2,504 2,629\Winfield Limestone FORMATION |P|
HUG ELOG-EM 2532 0/Gage Shale MEMBER  |P| Close
HUG ELOG-EM 2655 2704[Towanda Limestone |MEMBER P
{ 1l [»]

“Add to User's Stratigraphic Units List” Table shows
the tops selected by the source, e.g. "HUG ELOG-EM”
Source Tops List.

Radio Buttons

Remove & Replace — move the selected tops and
replace any duplicate names

Addto List —move the selected topsto the “User’s
Stratigraphic Units” Table

Add Mew Units Only— move on the selected tops that
are notalready in the “User's Stratigraphic Units”
Table

Table Buttons

Add—add the highlighted top(s) to the “User’s
StratigraphicUnits” Table. Note: this table will allow
the userto select multiple wells by using the “Ctrl”
Key and the left click of mouse.

Add All - copy the list of tops to the “User’s
Stratigraphic Units“ Table.

Clear Selection—remove the highlight ontops
selected.

“Add to User's Stratigraphic Units List” Table.
“User's Stratigraphic Units” Table shows the list of
topsthatwill appearin the web app when the user
selects the “Load Data” Button.

Table Buttons

Clear Selection—remove the highlightontops
selected.

Remove —remove the highlighted top(s) from the
table. Note: this table will allow the userto select
multiple wells by using the “Ctrl” Key and the left click
of mouse.

Remove All-remove alltops from the table.
Load Data —transferthe tops listto the web app
calling.

Close —Close this dialog

This dialog allows the user to add all or some the tops from each of the sources. Both tables are
set up so the user can use the “Ctrl” Key with the left click of mouse to select multiple tops, i.e.

r KGS St

igraphic Units:

(@) HUG ELOG-EM

) MKD

) MKD-07/2006

Add to User's Stratigraphic Units List:
[ ® Remove & Replace ) Add to List ) Add New Units Only
I sSource Top Base Mame R
HUG ELOG-EM 0 0|Council Grove GROU =~
HUG ELOG-EM 728 0|Day Creek Dolomite FORM L
HUG ELOG-EM 1,090) 1,170 Blaine FORM ™~
HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORM |
HUG ELOG-EM 1,690] 1,759/5tone Corral FORM
HUG ELOG-EM 2182 2516/Wellington FORM
HUG ELOG-EM 22091 0|Hutchinson Salt MEMB
HUG ELOG-EM 2496 O|Hollenberg Limestone MEMB
HUG ELOG-EM 2,516| 2832/Chase GROU
HUG ELOG-EM 251 6| 2 536|Herington Limestone MEMB |
ETRY-N =1 i r 1 ar | P P lamam—
4] Ii [ 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 Add Button to move
only the selected tops to the “User’s Stratigraphic Units” Table.

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 ~
MED 0 2693 Towanda Limestone ]HEHH
(3) Select the “Add All" |MKD 2,538 2580 Krider Limestone IHEME L
MKD 2,629 0|Gage Shale MEMB
Button to move the MKD 2712 0/Fort Riley Limestone MEME—
contents from the MKD 2,777| 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 | <D 2832 2850 51Spaiser Shale . FORM. |
Units” table. “T“ Il | v
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 ]HEMBER P
MKD 2712 0|Fort Riley Limestone MEMBER P
MED 2,777 2 789|Florence Limestone MEMBER P
MKD 2,807 0/Wreford Limestone FORMATION [P
MKD 2,832 0/Council Grove GROUP Pl= r—
MKD 2832 0|Council Grove GROUP P
MKD 2,832 2.853.5/Speiser Shale FORMATION |P| i Remove All
MKD 2,853.5) 2,894.5/Funston Limestone FORMATION |P|
MKD 28945 29105 Blue Rapids Shale FORMATION |P
MKD 29105 2929 Crouse Limestone FORMATIOMN |F
MKD 2,929| 2,933 5 Easly Creek Shale FORMATION P l Load Data
MKD 29335 2947 Middleburg Limestone |MEMBER P
MKD 2,947| 2,957.5Hooser Shale MEMBER P l Close
MKD 2,957.5| 2,962.5Eiss Limestone MEMBER L
LALATS ANGEA S A ATA S sy
‘| ll 3

Once the list of tops are in the “User’s Stratigraphic Units” Table the user can edit the list by
removing any duplicate or invalid tops. Notice that the “Council Grove” Top occurs 2 times in
the list. Highlight the one of the “Council Grove” tops.
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rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2538 2580/Krider Limestone MEMBER P|

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 2832| 2,853.5|Speiser Shale FORMATION |P| Remove All
MED 2,853.5) 2894 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 2828| 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 “Remove” Button.
rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2,638 2 580[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 2,853.5| 2894 5/Funston Limestone FORMATION |P| Remove All
MED 2,894 5| 2 910.5|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) 2962 5|Eiss Limestone MEMBER P Close
MED 2,962 5| 2 8972 5|5tearns Shale FORMATION F’:

{4 ll [ ]

The MKD-07/2006 has only one top, so this dialog allows the user to add that top to the “User’s
Stratigraphic Units” Table. The MKD does not have this top and this is an extra top missing
from the MKD data set.
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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 Name | Rar
_? MKD-07/2006 MKD-07/2006 2,789 23807Maffield Shale IFDRMAT
(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.
n [ »
| add || Addan || ciear seiection
rUser's Stratigraphic Units:
Source Top | Base Name [ Rank Croar Setection
MKD 2,538 2580 Krider Limestone MEMBER P~
MKD 2,629 0/Gage Shale |MEMBER P
MKD 2712 0/Fort Riley Limestone |MEMBER [P
MED 2777 2789 Florence Limestone MEMBER P
KD-07/2006 2789 2307 Maffield Shale FORMATION |P
MKD 2807 0{Wreford Limestone FORMATION |P|—= Remove
MKD 2832 0/Council Grove GROUP P
MKD 2,832 2,853.5/Speiser Shale FORMATION |P| Remove All
MKD 2,853.5 2,894.5Funston Limestone FORMATION |P|
MKD 2,894 5| 2 910 .5/Blue Rapids Shale FORMATION |P|
MED 29105 2929 Crouse Limestone FORMATION |P—
MKD 2929 2 933.5|Easly Creek Shale FORMATION |P| Load Data
MKD 29335 2947|Middleburg Limestone |MEMBER P
MKD 2,947| 2,957 .5Hooser Shale [MEMBER P | Close
MKD 2,957.5| 2,962.5Eiss Limestone !HEHEER F‘:
a] T 3

Now with the data set complete select the “Load Data” Button to import the Tops data into the

web app.
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-Data Source

rKGS (Database & Server)

- PC (ASCII Data Files)
Ver 2.0 & 3.0

LAS File
BT

Tops CSV

Tops
Data

rData Loaded

rData Source Filenames:

r Log ASCIH Standard (LAS) Files:
1: 1022012442.las

2:

3:

rPC ASCI Files:
Topa CSV:

Data Type 3.0 LAS CSV KGS

Log Data

Perforations

3.0 LA&S

C5V HGS

Continue
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Figure: Example Wavelet Plot of Newby 2-28R well data downloaded from the KGS Database and Server, which includes Log
Data, Perforations and Tops Data.
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Importing

PC Data - Download Well Data to PC

Download either the ASCII Text Files directly or the Zip files extracting the contents into a
directory. The problem with the ASCII Text Files 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 extract.

Well Data: Wellington KGS 1-32, Sumner County, Kansas

Type ASCII Text Files

LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.1as

Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.csv
Type Zip Files

LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.zip

Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.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.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip

Importing PC Data — Log ASCII Standard (LAS) version 2.0 File

Most of the web apps will use the same input dialogs to import Log ASCII Standard (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 Data KGS (Database & Server)
I ] Well Data

Data

PC Data PC (ASCI

Ver 2.0 & 3.0 Tops CSV
. LAS Flle‘ . ITn,ps .
Data

Left Click on the “LAS File” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select LAS File from your PC” Dialog. This dialog allows the user to
search their PC for the file of interest. In this example it is the LAS version 2.0 file Wellington-
KGS-1-32.1as, highlighted below. Select the Open button to display the “LAS File Curve
Sections” Dialog.

— |
= soec s e rom you PO L. =

Look in: | | data j - £ Edv
o MName ‘ Date modified & I
Rec;:zaces I Cutter_KGS-1 10/10/2014 10:40 AM
4 Newby_2-28R 10/7/2014 7.01 AM
! ﬂ Newby_2-28R 10/7/2014 2:00 PM
Deskiop 4 Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
= '-ﬂWellington_KGS_l—32_LAS3 10/9/2014 10:23 AM
= 7 Wellington-KGS-1-32 10/9/2014 7:54 AM
Libraries 2] Wellington-KG5-1-32 10/9/2014 7:54 AM
A “a]Wellington-KGS-1-32_Brine 10/9/2014 8:43 AM E
Computer '-ﬂWellington—KGS—1—32,Briﬂe 10/9/2014 10:23 AM
"o, -"QWellington—KGS—1—32_Core_Data 10/9/2014 7:50 AM
u’ '-ﬂWelling‘[on—KGS—1—32,C0re,Data 10/9/2014 10:23 AM
Network Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
'-111\Mnllinn+nn_lfﬂq_‘l -27 nan AN/AMINTA 1N2A ARA

4 | 1

3
File name: |We\|ington-KGS-‘I-32 ﬂ Qpen
Files oftype |AII Files (**) ﬂ Cancel

24



The “LAS File Curve Sections” Dialog allows the user to map unknown LAS Curve Mnemonics
to the KGS “Standard” Curve Mnemonics so they will be plotted in the Wavelet Web App Plot.
This program reads the “LAS Tool Curve Mnemonics map to KGS Standard Mnemonics” XML
File (http://www.kgs.ku.edu/software/gemini/data/las_standard_tools.xml ), which will

automatically maps the Curve Mnemonics from the LAS file to one of 31 KGS “Standard*
Curve Mnemonics. If a curve Mnemonic is not recognized the program will place a “?” in front
of the Mnemonic, e.g. “?(BSZ)” for the “.in : Bit Size” Log Curve. If the user is satisfied with
the automatic curve selections, which are checked and color coded, they only need to select the
“Continue” Button at the bottom of the 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.

~Log_Definition

Start Depth: End Depth Step Depth Null Value
[ e

{_) Do NOT Add this Data

{® Add this Data

X MNERM AUNITS @ DESCRIPTION
DEPT |.F  Depth
GR |.API : Gamma Ray
CALA |.IN . Caliper
? [ VPV3XX ) | - WANE WPV
7 { VPVSYY ) | - WANE WVPVY Y
7 [ VPVS ) | : WANE VPIVS
2 (BSZ) |.in:B'rt5ize
miT |.U5EL“.I'FI' : Acoustic transit time
TENS |.LB : Tension
? (AZHC ) |.d eg . Azimuth of Pad 1
?(RAD1 ) |.in . Radius1

i meiinn

[»

-

~Log_Definition

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

GR APl . Gamma Ray {F}

CALA IM - Caliper {F}

ITTT USEC/FT : Acoustictransittime {F}

SP .MV Spontaneous Potential {F}

RXRT .RATIO :Rxo/Rtratio {F}

RT OHM-M - Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

FE BARMNS/E :Photoelectric factor {F}
MPHS PL : Meutron porosity {F}

DRHO .GM/ICC  : Bulk Density Correction {F}
DPHS PU  : Density porosity {F}

MIMNY OHM-M - Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Mormal Resistivity {F}
FPOTA % :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 represent the curve type by color.The Curves are
colored by type (data units) as follows,

e Orange - OHM-M or Resistivity Logs
e Cyan - PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
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http://www.kgs.ku.edu/software/gemini/Data/las_standard_tools.xml

Greenish yellow — BARNS/E or Photoelectric Factor Logs

Green — GM/CC or Bulk Density Log

Forest Green — USEC/FT or the Acoustic Transit Time Log

Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
e Blue — MD or Permeability Logs

e Brown-—F, FT or IN or Depth

e Middle yellow — FRAC, or other log curve types.

e Dark Violet — UNI or Unknown Linear Curves

e Medium Violet — UNL or Unknown Logrithum Curves

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 Selections

Some logs will have curve mnemonics that are not recognized as one of the KGS “Standard”
Curve Mnemonics. The user will need to map the log curve to one of the KGS standard curves if
they want to display the curve. The first example is to map the Acoustic Transit Time
(DT),which is labeled as “.uspf : WAVE DTC” log curve in the LAS File. Also notice that the
button label “?(DTC)” is not recognized by the Wavelet web app.
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e -

| < | LAS File Curve
[ ~Log_Definition

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

T : DEPT.F :Depth {F}
() Do NOT Add this Data (®) Add this Data GR APl :GammaRay {F}

MNEM {UNITS : DESCRIPTION LA -Calper )
ITTT USECIFT :Acoustictransittime {F}
T ],USECJFT:Acousbctransn time “llsP mv : Spontaneous Potential {F}
RXRT .RATIO :Rxo/Rtratio {F}
TENS ]LB : Tension RT .OHM-M : Deep Resistivity {F}
RHOB .GM/CC : Bulk Density {F}
? (AZNC) ]"eg ~Azimuth of Fad 1 PE BARNS/E : Photoelectric factor {F}
NPHS PU :Neutron porosity {F}
" |IDRHO .GM/CC  : Bulk Density Correction {F}
. DPHS PU :Density porosity {F}

g MINV .OHM-M : Micro Inverse Resistivity {F}

- Radius3 MNOR .OHM-M : Micro Normal Resistivity {F}
POTA % :Potassium Concentration {F}
in : Radius4 URAN .PPM  :Uranium Concentration {F}

2(RAD1) |in:Radust

in : Radius2

? (RAD2)

? (RAD3) n

2 (RAD4 )

THOR PPM :Thorium Concentration {F}

in ; RadiusS

? (RADS )

Radius6

2 (TPUL ) : Tension Pull

2 (DTXX) uspf : WAVE XX Flexural

2 (DTC)

|
|
]_
|
? (RADS ) ]rh
J.
J,
].

uspf : WAVE DTC h |
-

Click on the “?(DTC)” Button to display the “Select KGS Standard Tools” Dialog. This dialog
provides a list of the KGS “Standard” Curve Mnemonics, from which the user can map an
unrecognized log curve to one of the KGS standard curve mnemonics. The KGS “Standard”
Curve Mnemonics List was created as a way to standardize the alpha bit soup of Log
Mnemonics. Each logging company has their own curve mnemonics to represent similar tools.
The Wavelet Web App program is a later version of code from the GEMINI Project Wavelet
Web App Module, which needed to standardize the log curves so the curves could be
automatically read and assigned a plot track. The “LAS Tool Curve Mnemonics map to KGS
Standard Mnemonics” 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.

To map the unknown curve mnemonic “?(DTC)” you first notice that the unit is “uspf” (micro
seconds per foot) a unit of time. Also the Acoustic Transit Time Curve Mnemonic is similar to
the KGS “Standard” Curve Mnemonic “DT”. By selecting the “?(DTC)” Button you will
display the “Select KGS Standard Tools” Dialog.
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£ | Select KGS Standard Toc C=aE X
Mnemonic Description Units Minimum | Maximum
GR Gamma Ray AP 0 150
CGR Zamma Ray Minus Uranium AP 0 150
5P Spontaneous Potential WV 0 1
CAL Caliper IN 5] 12
FPE Photoelectric factor BARMSIE 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Correction GMICC -1.5 0.5
DPHI Density porosity PU -0.1 0.3
MPHI Meutron porosity PU -0.1 0.3
SPHI Sonic 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 TMHOM 0 2,000
RES Resistivity OHM-M 01 1,000
RDEP Deep Resistivity OHM-M 0.1 1,000
RMED Medium Resistivity OHM-M 01 1,000
RSHAL Shallow Resistivity OHM-M 0.1 1,000
ILD Deep Induction Resistivity OHM-M 0.1 1,000
ILM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 0.1 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micro Laterolog Resistivity OHM-M 0.1 1,000
LL8 Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
an Shallow Mormal Resistivity OHM-M 0.1 1,000
MMOR Micro Normal Resistivity OHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 0.1 1,000
TIMY Micro Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ0 Array Induction Resistivity-20 OHM-M 0.1 1,000
AHT30 Array Induction Resistivity-30 OHM-M 01 1,000
AHTGEO Array Induction Resistivity-60 OHM-M 0.1 1,000
AHTA0 Array Induction Resistivity-90 OHM-M 01 1,000
THOR Thaorinm Concentration PP =10 a0
| Select || Cancel |

Highlight the “DT” Mnemonic Row and click on the “Select” Button to map the “?(DTC)”
Curve Mnemonic to “DT” KGS Standard Curve Mnemonic.



£:| LAS File Curve Sections

C=1ET

X

0.0

Start Depth: |  End Depth Step Depth— [ Null Value
[P (] o an ] v

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS|

i) Do NOT Add this Data

MHNEM

i@ Add this Data
ANITS : DESCRIPTION

DEFT F :Depth {F}

GR APl . Gamma Ray {F}

CALA IM  : Caliper {F}

ITTT USEC/FT : Acoustic transit time {F}

T

|.U SEC/FT : Acoustic transit time

TENS

|.LEI : Ten=ion

7 (AZHC )

|.|:I-.=.g - Azimuth of Pad 1

7 { RAD1 }

|.in : Radius1

7 { RADZ )

: Radius2

7 { RAD3 )

in : Radius3

7 { RAD4 |

7 { RADS )

in : Radiuss

7 { RADS |

: Radiusg

7 ( TPUL }

n
n
in : Radius4
n
n

Tension Pull

7 { OTXK )

uspf | WAWVE XXX Flexural

DT

USEC/FT : Acoustic transit time

-

SP .MV ;. Spontaneous Potential {F}

RXRT RATIO : Rxo/Rtratio {F}

RT .OHM-M : Deep Resistivity {F}

RHOB .GM/CC  : Bulk Density {F}

PE .BARMS/E : Photoelectric factor {F}
MPHS PU  : Neutron porosity {F}

DRHO .GMICC  : Bulk Density Correction {F}
DPHS PU  : Density porosity {F}

MINY . OHM-M  : Micro Inverse Resistivity {F}
MNOR OHM-M Micro Normal Resistivity {F}
POTA %  : Potassium Concentration {F}
URAMN PPM - Uranium Concentration {F}
MHOR PPM  : Thorium Concentration {F}

The “?(DTC). .uspf : WAVE DTC” has changed to “DT.usec/ft : Acoustic transit time”. We
want to change the selected “ITTT” Log Curve to “DT” Log Curve. The reason is that “ITTT” is
the wrong curve type for the Acoustic Transit Time. The program found the curve mnemonic as
similar to the “DT” Standard Curve Mnemonic, but this curve will not plot correctly in the
Wavelet Web App Plot. Just click on the green check box in front of the “ITTT” Mnemonic
Button to deselect the curve and then click on the check box in front of the “DT” Mnemonic
Button to select it. Also notice that the ~Log_Definition Text Area was modified to show the

change.
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EE=)

~Log_Definition

Start Depth: End Depth Step Depth Null Value
e ] o]

i) Do NOT Add this Data % Add this Data

X MHMEM UNITS : DESCRIPTION

~Log_Definition
MHEM . UNITS : DESCRIPTION

| ASSOCIATIONS

DEPT .F :Depth {F}
GR APl Gamma Ray {F}
CALA IN  : Caliper {F}

O miT USECIFT : Acoustic transit time
O .LE : Tension

O .deg - Azimuth of Pad 1

O .in : Radius1

O .in : Radius2

D .in : Radius3

O .in - Radiusé

D .in : Radius5

Ol .in  Radiusé

O . : Tension Pull

Luspf : WAWVE XX Flexural

[USECIFT : Acoustic transit time

DT USECI/FT : Acoustic transittime {F}

SP MV Spontaneous Potential {F}

RYRT RATIO : Rxo/Rtratio {F}

RT OHWM-M : Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

PE BARMNSIE : Photoelectric factor {F}
MNPHS .PU : Meutron porosity {F}

DRHO .GMICC  : Bulk Density Correction {F}
DPHS .PU  : Density porosity {F}

MINY OHM-M  : Micro Inverse Resistivity {F}
MHOR .OHM-M  : Micro Normal Resistivity {F}
FOTA %  Potassium Concentration {F}
LURAMN .PPM  : Uranium Concentration {F}
THOR .PPWM  : Thorium Concentration {F}

LAS File Curve Section

~Log_Definition

Start Depth: —| [ End Depth Step Depth— [ Hull Value
[ ™ e

~Log_Definition
MHEM . UNITS : DESCRIPTION

| ASSOCIATIONS

(' Do HOT Add this Data (@) Add this Data

X MHEM {UNITS :DESCRIPTION

DEPT.F :Depth {F}
GR APl Gamma Ray {F}
CALA N : Caliper {F}

[l 7(QN) .NONE : NearCuality

| BARNSJE : Photoelectric factor

M| CPHD .PU : Density porosity

DT .USEC/FT :Acoustictransittime {F}

SP .MV Spontaneous Potential {F}

RXRT .RATIO :Rxo/Rtratio {F}

RT.OHM-M : Deep Resistivity {F}

RHOB .GM/CC  :Bulk Density {F}

PE .BARNS/E  Photoelectric factor {F}
MPHS PU  :Neutron porosity {F}

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

MINY .OHM-M Micro Inverse Resistivity {F}
MMNOR .OHM-M  : Micro Normal Resistivity {F}
POTA.% : Potassium Concentration {F}
URAN PPM  :Uranium Concentration {F}
THOR .PPM  :Thorium Concentration {F}

I ——
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The LAS File Read will select the first curve that it recognizes and selects and color codes the
curve. In this case the Neutron porosity mnemonic selected is “NPHS”, which is a valid curve,
but the “NPHI” curve is desired so like the Acoustic Transit Time, you can deselect the “NPHS”
and then select the “NPHI” Curve. Also the “DPHS” Density Porosity Curve can be deselected
since the “RHOB” Bulk Density Curve has been selected. The reason for deselecting the
Density Porosity Curve, if the Bulk Density Curve is present, is to force the Wavelet Web App
program to recompute the Density Porosity 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 computed with a Limestone Matrix or the Lithology Composition Plot will not be

computed corectly.

~Log_Definition ‘
Start Depth: End Depth Step Depth Hull 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 .MOMNE : FarQuall
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 uses a different curve mnemonic
for these logs. Move the scroll bar up to find the Array Induction Logs, RT90, RT60, etc.
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~Log_Definition

Start Depth: | [ End Depth Step Depth
’V U.U—‘ ’V 524SI| [ 0.

Null Value
5—| [ -999.25

) Do NOT Add this Data
MHEM

(®) Add this Data
ANITS : 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

|.RATID - Rco/Rt ratio

|.RATID - Rco/Rt ratio

? { RTS0 )

? { RTG0 }

2 { AT30 )

? ( RT20 )

2 ( AT10 )

2 (0N}

|.NDNE - NearQuality

|.uhmm - 90in Resistivity 2ft Res
|.uhmm - 60in Resistivity 2ft Res
|.uhmm - 30in Resistivity 2ft Res
|.uhmrn - 20in Resistivity 2ft Res

|.uhmrn - 10in Resistivity 2ft Res

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}

-

Like the Acoustic Transit Time the “?(RT90).ohmm: 90in Resistivity 2ft Res” through
“?(RT10).ohmm : 10in Resistivity 2ft Res” are not recognized. These curves can be map to the
“AHT90 Array Induction Resistivity-90” to “AHT10 Array Induction Resistivity-10” KGS

Curves Respectively. Click on the “?(RT90)” Mnemonic Button to display the “Select KGS

Standard Tools” Dialog.
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i =008 X l
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
COND Conductivity MMHOCIM 0 2,000
CILD Deep Induction Conductivity MMHCHT 0 2000
CILM Medium Induction Conductivity MMHOCIM 0 2,000
RES Resistivity OHM-M 01 1,000
RDEP Deep Resistivity OHM-M 01 1,000
RMED Medium Resistivity OHM-M 01 1,000
RSHAL Shallow Resistivity OHM-M 01 1,000
ILD Deep Induction Resistivity OHM-M 01 1,000
ILIM Medium Induction Resistivity OHM-M 01 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 01 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 01 1,000
AHT20 Array Induction Resistivity-30 OHM-M 01 1,000
AHTED Array Induction Resistivity-60 OHM-M 01 1,000
AHTA0 ray Induction Resistivity-90 OHM-M 01 1,000
THOR Thorium Concentration PEI -10 T ]
‘ Select ‘ ‘ Cancel

Highlight the AHT90 and click on the “Select” 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—‘ " 5243;‘ " 0_5—‘ ’V _ggg 25 [ |[MNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth {F}
) Do HOT Add this Data {8 Add this Data GR APl Gamma Ray {F}
X MNEM UNITS : DESCRIPTION CALA.IN - Caliper {F} -
DT USECIFT : Acoustic transittime {F}
| SP |.|'.'IV: Spontaneous Potential SP .MV Spontaneous Potential {F}
RYRT RATIO :Rxo/Rtratio {F}
| RXRT |.rmno : RxofRt ratio HT90 .OHM-M  : Array Induction Resistivity-90 {F}
RT OHM-M  : Deep Resistivity {F}
|:|| RXO |.RATID . Rxo/Rt ratio RHOB .GMICC  : Bulk Density {F}
PE BARMS/E : Photoelectric factor {F}
| aHT90 |.0HI'.'I-I'.'I : Array Induction Resistivity-90| ||NPH| PU - Neutron porasity {F}
o o DRHO .GM/ICC  : Bulk Density Correction {F}
I:|| ? (RTE0) |-”'“”"1 SRR L R MINV .OHM-M  : Micro Inverse Resistivity {F}
o L MMOR OHM-M - Micro Mormal Resistivity {F}
I:|| TN |'Dhmm' #0in Resistivity 2ft Res POTA % : Potassium Concentration {F}
Can ke URAM .PPM  : Uranium Concentration {F}
.oh : 20in Resist 2itR
I:|| 7 (RT20) |El e — THOR PPM  : Thorium Concentration {F}
I:|| 2 (RT10) |.uhmm: 10in Resistivity 2ft Res P
| AT |.DHI'|'I—I'|'I  Deep Resistivity
|:|| 7 ( RMUD ) |.uhn1m: RMUD
RHOB |.Gmrcc - Bulk Density
|:|| 2 (QN ) |.NDNE: NearQuality |
-

The “(?AHT90).ohmm : 90in Resistivity 2ft Res” has changed to “AHT90.0HM-M : Array
Induction Resistivity-90” and the orange check box is selected. The rest of the Array Induction
Log Curves each are mapped to the respective KGS Mnemonic Curve as follows,

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

90in Resistivity 2ft Res to AHT90.OHM-M
60in Resistivity 2ft Res to AHT60.O0HM-M
30in Resistivity 2ft Res to AHT30.O0HM-M
20in Resistivity 2ft Res to AHT20.O0HM-M
10in Resistivity 2ft Res to AHT10.O0HM-M

: Array Induction Resistivity-90
: Array Induction Resistivity-60
. Array Induction Resistivity-30
. Array Induction Resistivity-20
. Array Induction Resistivity-10
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~Log_Definition

Step Depth
0.

Start Depth: —| [ End Depth
U.U—‘ ’V 5248;‘ "

i) Do NOT Add this Data

|

Hull Value
T

i#) Add this Data

MHNEM UNITS : DESCRIPTION

MHEM . UNITS

~Log_Definition

: DESCRIPTION

| ASSOCIATIONS|

DEFT .F
GR AP
CALAIN :C
DT USECIFT

|.M‘~.-" : Spontaneous Potential

|.RAT+0 - RxofRt ratio

|.RAT+0 - RxofRt ratio

|.UHM—M . Array Induction Resistivity-50

|.OHP|'I—HI . Array Induction Resistivity-50

|.DHP|'I—HI . Array Induction Resistivity-30

|.DHP|'I-HI . Array Induction Resistivity-20

RT

|.CIHP|'I-HI . Array Induction Resistivity-10

|.0Hr.'|-r.'|  Deep Resistivity

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

RHOB |_Gr.'|rcc - Bulk Density

7 (AN} |.NONE:NearQual'rty

:‘

SP MY
FXRT .RATIO

RT .OHM-M -

RHOB .GM/CC

PE .BARMSIE
MPHI .PU

MINY OHM-M

MMNOR .OHM-M

POTA %
URAMN .PPM
THOR .PFM

AHTI0 .OHM-M
WHTED .OHM-M
BHT30 .OHM-M
WHTZ20 .OHM-M
WHT10 .OHM-M

- Depth {F}
- Gamma Ray {F}

aliper {F}
CAcoustictransittime {F}

: Spontaneous Potential {F}

. Rxo/Rt ratio {F}
- Array Induction Resistivity-80 {F}
- Array Induction Resistivity-60 {F}
- Array Induction Resistivity-30 {F}
- Array Induction Resistivity-20 {F}
- Array Induction Resistivity-10 {F}
Deep Resistivity {F}
- Bulk Density {F}
- Photoelectric factor {F}

- Neutron porosity {F}
DRHO .GMICC

. Bulk Density Correction {F}
- Micro Inverse Resistivity {F}
- Micro Mormal Resistivity {F}

- Potassium Concentration {F}

s Uranium Concentration {F}
. Thorium Concentration {F}
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Select the Continue Button to read and parse the LAS log curves selected into the Wavelet Web
App. Notice that the “Data Source Filenames:” Panel lists the LAS version 2.0 File that was just
read in as well as the type of data, i.e. Log Data from LAS Data Type.

rData Source
rKGS (Databaze & Server)

- PC [ASCI Data Files)
Ver 2.0 & 3.0 Tops CSV

LAS File Tops
-Data Loaded

E E?i I'g Data I
r Data Source Filenames:

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

2z

3:

- PC ASCI Files:
Topa C5V:

Data Type 3.0 LAS CSV KGCS 3.0 LAS CSV KGS

Perforations

Continue
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Importing PC Data — Tops CSV (Comma Separated Values) File.

Most of the web apps will use the same input dialogs to import tops CSV (Comma Separated
Values) 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 Tops CSV file is being imported into

the web app.

Data Source
KGS Data

PC Data

PC (ASCII Data Files)
Ver 2.0 & 3.0

KGS (Database & Server)

¥ell Data

Data

LAS File |

i)

Tops CSV

Tops

Data

Left Click on the “Tops Data” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select Formation Tops Comma Delimited File from your PC” Dialog.
This dialog allows the user to search their PC for the file of interest. In this example it is the
Tops CSV file Wellington-KGS-1-32_Tops.csv, highlighted below. Select the Open button to

display the “Map File Column Number to Region Column” Dialog.

— l
| = | Select Formation Tops Comma Delimited File from your u

Lookin: | | data

e 53
RecentPlaces

Desktop

- -
Libraries

A

Computer

@

Network

-

Name
| Wellington_KGS_1-32_LAS3
2] Wellington_KGS_1-32_LAS3
| Wellington-KG5-1-32
2] Wellington-KGS-1-32
“a] Wellington-KGS-1-32_Brine
2] Wellington-KGS-1-32_Brine
“a] Wellington-KGS-1-32_Core_Data
2] Wellington-KGS-1-32_Core_Data
Wellington-KGS-1-32_geo
2] Wellington-KGS-1-32_geo
“a] Wellington-KGS-1-32_Tops
2] Wellington-KGS-1-32_Tops

=

< | 111

® cf B~

Date modified
10/9/2014 10:16 AM
10/9/2014 10:23 AM
10/9/2014 7:54 AM
10/9/2014 7:54 AM
10/9/2014 8:43 AM
10/9/2014 10:23 AM
10/9/2014 7:50 AM
10/9/2014 10:23 AM
10/9/2014 7:56 AM
10/9/2014 10:24 AM
10/9/2014 8:09 AM
10/9/2014 10:23 AM

-

m

-

File name: |We|||ngton-KGS-‘I-32_Tops

2
ﬂ Open |

Files of type: | All Files ()

ﬂ Cancel
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The “Map File Column Number to Region Column” Dialog allows the user to map the file
columns number to the web app tops data structure. In this example the file has the 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 automatically assigned to the Region Column Names.
The user only needs to select the “Load Data” Button to parse the Tops Data into the web app.

r1st Line of Comma Delimited File:
Wellington KGS 1-32 15-191-22581, TA1S R1W sec. 32, GL:1258, KB:1272

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

r Formation Tops Columns:

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

Region Column Name File Column Number|

Depth Top

Depth Base

Stratigraphic Unit Rank [ SYSTEM, GROUP, etc. |

Stratigraphic Name

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 1-32 Tops CSV example has two introduction lines, the first line 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
Line 2 Data Column Labels Top,
Line 3 Data Start 620,

748,

Wellington KGS 1-32,

1595,
1622,
1662,
1920,
1980,
2312,
2402,
2703,
3039,
3169,

Mame,

Chase,

Towanda Limestone,
Wabaunsee,

Root Shale.,
Stotler Limestone,
Severy Shale,
Topeka Limestone,

Lecompton Limestone,

Heebner Shale,

Stalnaker Sandstone,

15-191-22591, T318

R1W sec. 32, GL:1259, KB:1272
System, Subsystem, Series, source
Permian, , Wolfcampian, PG
Permian, , Wolfcampian, PG
Carboniferous, Pennsylvanian,
Carboniferous, Pennsylvanian,
Carboniferous, Pennsylvanian,
FORMATION, Carbonifercous, Pennsylvanian,
FORMATION, Carbonifercus, Pennsylvanian, Upper,
FORMATION, Carboniferous, Pennsylvanian, Upper,
MEMBER, Carboniferous, Pennsylvanian, Upper, PG
BED, Carboniferous, Pennsylvanian, Upper, PG

Rank,
GROUP,
MEMBER,
GROUP,
FORMATION,
FORMATION,

PG
PG
PG
PG
PG
PG

Upper,
Upper,
Upper,
Upper,

Kansas City, GROUP, Carbonifercus, Pennsylvanian, Upper, PG

Stark Shale. MEMBER,

Carbonifercus, Pennsylvanian, Upper, PG

Figure: Partial Contents of the Wellington-KGS-1-32_Tops.csv File.

The “Map File Column Number to Region Column” Dialog allows the user to map the data in
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 headers and to 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,
... if the file column name used matches the expected region column name. The Column Names
matrix used to parse 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

Subsystem 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 KGS 1-32 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.

Column File Column Label Tops Data Name

1 Top Depth Top

2 Name Stratigraphic Name

3 Rank Stratigraphic Unit Rank
4 System System

5 Subsystem Subsystem

6 Series Series

7 Source
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When the user selects the “Load Data” Button on the “Map File Column Number to Region
Column” Dialog the data is parsed into the Wavelet Web App Program, where the Tops CSV file
name is entered into the “PC ASCII Files:” Panel as well as the data type source.

-Data Source
rKGS (Database & Server)

r PC [ASCH Data Files)
Ver 2.0 & 3.0 Tops C5V

L&S File
rData Loaded

E ETLT
r Data Source Filenames:

~Log ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

- PC ASCI Files:
Topa CSV: |Wellington-KGS-1-32_Tops.csv

Data Type 3.0 LAS CSV KCS 3.0 LAS CSV KCS

Perforationa

Continue

Select the “Continue” Button to create a Wavelet Plot as illustrated below,
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Figure: Wavelet Plot of the Wellington KGS 1-32 with all the Data, Log and Tops.



Wavelet Plot Control Dialog & Plot

The “Load Data” Dialog is the entry to the Wavelet Plot. The user searches the KGS Database

for well data and/or from the User’s PC. The Image below suggests that the well data came from
both the user’s PC and the KGS Database. Once the well data is loaded the “Continue” Button at
the bottom of this dialog becomes enabled. Click on the “Continue” Button to plot the wells data.

-Data Source
KGS Data [ KG3S (Database & Server)

~ PC [ASCI Data Files)
Ver 2.0 & 3.0 Tops CSV

LAS File
rData Loaded

E ETLT
r Data Source Filenames:

r Log ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3

rPC ASCI Files:
Topa CS5V: |Welington-KGS-1-32_Tops.cev

Data Type 3.0 LAS CSV KCS 3.0 LAS CSV KCS

Log Data

Perforationa

Continue

The “Wavelet Plot Control” dialog allows the user to change the presentation of the Wavelet

Plot, by depth range, by depth scale, by data type, by log type, modify the track curve limits, or
add, modify or delete data through data entry dialogs.
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Menu Option Buttons —»

File —Menu Option

The file menu option allows the user
printthe Profile Plot as a PNG
documentwith an option to createa
PDF Document.

Depth Scale — Menu Option

The depth scale menu option allows
the userto change the scale (feet/
inch) of the Profile Plot Data.

Plot Track Type Panel

Allowsthe userto select a profile plot
with Log data and computed colorlith
image tracks or as Log data only.

Default Button presents the default
order of the available data as seenin the
Plot Track Selection Panel. ¥

File Depth Scale Help
Header information:
Hame: WELLINGTON KGS 1-32

15-191.22501 S1atus: OTHER
Lat: 37315444 Long: 97442414
Depth: 524000 Elirw (GLY: 1255.0

Edit Header information

Depth Seale & Rangs:
Depth Scale: 100 ftin
Start Dopth: End Depth:
22730 1800.0 2600

Cursor:

Reset Depin | mosty pepm

]

10] (M

Compuie Moriet Wavelet
Heutron porosity
Fumdamantsl Wavalength (Wo):
Dilation/Compression Scale (ak

Hazisme: 100 th
Increment 2mzs 1= ()
Compute Over Depth Range (b):
From: 1800 () To: 2500 (M)
& Magnitsde O Realimaginary Phase
Power Spectrum Valses:
Minimum Masimam Original
151 Modity

Compute Change Curve
Seratigraphic Piot Tracks:
Lhange Plot Limits
Type of LAS Track to Display
Single % Expanded
Detault Track Grder =]
Digital LAS Fie Curve Data
¥ Linciogy - Gamma Ry
& LAS - Raterencs - GREPCAL Logs
Colorith - Resistivity mager

Colorith - Resatvity mager Monlnear

LAS . Micro Resatiity Logs -
Plot Track Type

# Default Log Only

Log Data Type

& Lithorpsll Reuintivity Sonic
Spectral GR Gamams By Mise

Detaun

T

Header Information Panel

Displays the headerinformation forthe data that is
presented. The “Edit Header Information” Button allows
the user to change that information.

Depth Scale & Range Panel

Displays the selected Depth Scale and allows the userto
change the starting & ending depth of the profile plot data.
Compute Morlet Wavelet Panel

The usercan modify the Dilation/Compression Scale
(a), Translation (b) as well as the Fundamental
Wavelength {Wo) to compute the Morlet Energy
Spectrum.

The User can view the Energy Spectrum as a
Magnitude, Real/Imaginary Red-Green Color
Scheme or plot the Phase of the Energy Spectrum.

Type of LAS Track To Display & Change Plot Limits

User can select a single width for selected LAS Plot tracks or
a double width. Defaultis double.

User can change the Minimum & Maximum Plot Limits

Plot Track Selection Panel

Useris presented with available data track selections. The
userhas the option to turn on or off data depending on
the available data and the desired presentation.

The Log Data Type Panel allows the user to create quick
Log Plot presentations.

User Button presents a table of available plot tracks
and allows the user to setthe order of the plot tracks.

The Load Data is the primary source for the Wavelet plot, but the Wavelet Plot Dialogs allow the

user to add, modify or delete certain well data types, i.e.

e Wavelet Plot Control Dialog

o Edit Header Information Button — This button will display the “Edit Well Header”
Dialog, which allows the user to modify the default well header information from
the Log ASCII Standard (LAS) File or the user can search the KGS Well Header
Information Database for the well header information of the well.

e Wavelet Plot Dialog — Horizons Plot Tracks

o Porosity & Resistivity (Conductivity) Colorlith Color Schema Plot Track — The
user can left click the mouse on the Porosity & Resistivity (Conductivity)
Colorlith Track to change the log curve that will display the colorlith track and the
limits to compute the linear color schema plot track.

o Stratigraphic Units Plot Track — The user can left click the mouse on the
stratigraphics units plot track to display the “Enter Horizon Data” Dialog with the
“Stratigraphic Units” Data Entry Panel displayed. This panel assists the user in
adding, modifying or deleting tops from the Wavelet plot. This dialog has two
buttons to set the Stratigraphic Units for a top, i.e.
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ICS (International Commission on Stratigraphy) Chart Button displays the
accepted stratigraphic units.

1968 Kansas Chart Button displays the Accepted Kansas stratigraphic
units.

Series

Stage

Graup
g

Bevery Shale

Mepdia Limestene
Leconpten Limestone

Stratigraphic Units

Coal

!

5
g"’ R s ST
T i

1
Tl ol
LT i1 By gy gk gl
s i TG T TR G i
T RRREY (] gy g A ‘Ll'""L‘U" i
gk 0 BT HEE T I 1 T 700,
giph SRR W Ly iy MY MR Y Y B R AR NN
H1 Wty |-'L‘Ll'1l|'f"|-|'|l'-l'1-||' Ut {15 W ||\||'\'||'\'||
yiyB .n'n-n-'LlJ'In:f' 1|:|: L1 1y I‘In-'l' i

L
=21l

YA

At I s V

%

o
.3
L]
3

I
L1 Lt
£R 2
HIH

Limestone Cabonate Dolomdte Delomite  Gypsum  Anhydrite Sabt

Latitude: 37.315444 Longitude: -97.442414 Flevation (GL): 1259.0 Depth: 5240.0

WELLINGTON EGS 1-32 (15-191-22591) T: 315 R: 1W 5: 32

oo & B AL i :
P el 1 i 3l
t s 4 4 4 4 4 1 3 4@

Figure: Wellington KGS 1-32 Wavelet Plot with Log and Tops.
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Wavelet Control Panel

"The detection of cyclicity in sedimentary strata can be important to the understanding of the factors
controlling sediment depositions. The presence of cyclic patterns and changes in their character have
important consequences for geological interpretation, changes in wavelength may indicate changes in
depositional facies." Detection of Cyclic Patterns Using Wavelets: An example Study in the Ormskirk

Sandstone, Irish Sea By Nestor A. Rivera, S. Ray, Jerry L. Jensen, Andrew K. Chan, and Walter B. Ayers
Mathematical Geology, Vol. 36, No. 5, July 2004

Compute Morlet Wavelet }
Gamma Ray [ |
‘Fundamental Wavelength (Wo): ‘ (ft)
Dilation/Compression Scale (a):
Maximum: | 1000 (ft)

Increment: 2 =2+ | 1= (ft)

Computc Over Depth Range (b):

2460.0 (ft) To: 3100 (ftl

(® Magnitude () Reallmaginary ) Phase
 Power Spectrum Values:-
Minimum  Maximum

[ -445,4| ‘ 441 .97‘

Original
Modify

Change Curve

‘ Compute |

Progress Bar & Selected Log Curve

Morlet Energy Spectrum Variables
Note: Depth Range is automatically computed from the
log data to exclude Null Log Values.

Plot Control Radio buttons
* Magnitude is the absolute magnitude of the spectrum
coefficient W(a,b).

L * Real/Imaginary displays the real & imaginary terms as

red & green in the RGB color value respectively.
* Phase is the arctan of the spectrum coefficient W(a,b).
Power Spectrum Control Values

Compute Button Performs the Morlet Energy Spectrum Computation.

Change Curve Button Allows the user to change the log curve.

'WELLINGTON KGS 1-32 (15-191-22591) T: 3IS R: 1W S: 32
titude; 37 itude; -97.4424 Blevati 2590 Depth:

100° 150°

L e Laaestene.

B = w a— Dilation/compression
Do Dl Crpres Andydie S ol scale factor in feet
ZEl |

Morlet Energy Spectrum Coefficient W(a,b)
b,
Wia,b)= 2 { f(t) ¥ [(t-b)/al} / a*

t=b,

Dilation/Compression Scale (a) [feet]
a = i* Increment; i=0,1,2 ... Maximum / Increment
Total of 50 or 25 points per log depth

Translation (b) [feet]
b =From + k * Log Data STEP Size; k = 0,1,2...Total
where Total = (To — From)/ Log Data STEP Size

<< 129} U] UO|je|Suel] —q

Morlet Wavelet: "\/\N\h plane wave modified by a
Gaussian envelope

f(t) = Selected Log Curve Data, i.e. Gamma Ray
P(t)=exp(-t2/2)exp(2TjW,t)

where W, is the Fundamental Wavelength

space-frequency analysis, proper scale-to-
frequency transformation allows analysis that is
very close to space-frequency analysis. Reducing
the scaling parameter "a" reduces the support of
the wavelet in space, which covers higher
frequencies, and vice versa. Therefore 1/ais a
measure of frequency. The parameter "b"
indicates the location of the wavelet window

200°

the entire space-frequency plane.

W(a,b) provides space-scale analysis rather than

along the space axis. This changing (b,a) enables
computation of the wavelet coefficients W(a,b) on
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Change Log Curve

= -
~Compute Morlet Wavelet l odi = 5%
£ ify Log Curve =
Gamma Ray \ 0% | " L e
| | ‘ ] “Log Curve:
Fundamental Wavelength (Wo): 1.0] (ft) (| Gamma Ray
i Dilation/Compression Scale (a): " Mnemonic Description
Maximum: | 50— (ft) GR Gamma Ray
_ . = sP Spontaneous Potential
e i L1 PE Photoelectric factor
- Compute Over Depth Range (b): I g:ag gu:: gens?g T
Ui ensii orrection
From: 2460.0| (ft) To: 3160.5/ (ft) i DPHI Density porosity
- - [ [INPHI Neutron porosity
® Magnitude (O Realimaginary (C Phase SPHI Sonic porosity
!l loT Acoustic transittime
- Power Spectrum Values:
wer spectrum Velues: - LD Deep Induction Resistivity
Minimum Maximum Original LW Medium Induction Resistivity
0.0 0.0 Mol | |LL8 Shallow Laterolog Resistivity
Modity MNOR  |Micro Normal Resistivity
] MINV Micro Inverse Resistivity
l Compute ] Change Curve I *| [|PERM _ [Permeability
RHOMAA |Apparent Matrix Density
Step 1: Select the “Change Curve” Button in the EMM ﬁgaﬁa’:?:zﬁ’esl:sﬂc
TMAA X u
“Compute Morlet Wavelet” Panel to change the PHIDIFF | Neutron-Density Porosity
Gamma Ray Log Curve (default curve if it is
present) to the Neutron Porosity Log Curve. SSiectLoo Cunve | cancer

Notice that the Depth Range is set to 2460.0° to
3160.5° for the Gamma Ray Log Curve. The
‘Wavelet Panel automatically checks the Gamma
Ray Log Curve data and sets the From and To
Values by not including the depths that have the
Log “Null” Value.

Step 2: Highlight the Neutron Porosity Curve and
select the “Select Log Curve™ Button.

Newby 2-28R (15-189-22225) T: 3IS R: ITW S: 28
yde: Y1.)17197 Longitude: 120 Depth 31550

Refaene Lithe Density

. CR 1%00)

fosse sp 6o wma

r Compute Morlet Wavelet

[ | [

: | aaunl 2302.0°
Neutron porosity | 0% ] i
|
\

Fundamental Wavelength (Wo: 1.0] (1) |
DilatnonlCompresslon Scale (a):
Haxxmm [ 50r— (ﬂ)! 2460.0" wp

\ :
.Inczcmn:: ) S B [ 1= (ﬂ)‘ 3

Compute Over Depth Range (b):

\Ero- 23420/ (ft) 1'o 31415 (ﬂ)\

@® Magnitude (O Reallmaginary O Phase

Depth Range
for the
Neutron
Porosity Log
Curve

[ Power Spectrum Val
‘ [ Minimum — - Maximum \ Original

Il 0.0 0.0

Modify Depth Range
for the

] Gamma Ray

Log Curve

[ Compute I Change Curve

Step 3: Notice that the Neutron porosity
Label inred as a positive feedback that the
Neutron Porosity Curve was selected.

Notice also that the Depth Range is set to
2342.0° to 3141.5° for the Neutron Porosity
Log Curve. The Wavelet Panel automatically
checks the Neutron Porosity Log Curve data Pert
and sets the From and To Values by not —
including the depths that have the Log “Null”
Value.

4

= 3141.5

3160.5" wep

Note: The Gamma Ray Log Curve
really quits at about 3100.0
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Dilation Scale (a) Maximum Compression Scale Value

Dilation/Compression Scale (a):

Step 4: Setting the Dilation Scale (a) Maximum Compression Scale

Notice the Maximum Compression Scale value is 50, by clicking on the
spinner text field up arrow the values will change by 50 ft increments
ONLY. This will initially set the absolute maximum value equal to the

Maximum: 50—
| - L Value
Increment: 1 =1+ | 1= (ft)
Dilation/Compression Scale (a):
Maximum: | 100 (1)
e 2=2- [—17 ® depth range of the LAS File divided by 4.
Dilation/Compression Scale (a): i i i i .
- | 150 The dilation scale displays the sedimentary depositional frequency
S 3-5- | 1Hm detected from the selected log curve.

Step 5: Setting the Dilation Scale (a) Increment Scale Value

Dilation/Compression Scale (a):

The Increment Compression Scale value is 1, which is a multiplication
factor. Only 1 and 2 are available, which will compute 50 or 25 points
per depth row respectively. 25 points per row gives a more blocky plot,
but it is faster by a factor of 2 to compute.

Mascirum: 100 (ft)
Increment: 2 =z + 1= (ft)
Dilation/Compression Scale (a):

Maximum: 100/ (ft)
Increment: 4 =2 & 9 +. (ft)

Dilation/Compression Scale (a):

Step 6: Setting the Dilation Scale (a)

Step 3 selected the depth range of 2342.07to 3141.5" 0r 799.5" or a
maximum value of 250° feet for dilation scale, we will use 100” and
select 1 for 50 points / row.

Mascimum: | 100 (ft)
Increment: 2 =2 * 1 (ft)
Compute Wavelet
Progress Bar
- Compute Morlet Wavelet
Neutron porosity | T 0% |
Fundamental Wavelength (Wo): |

1.0/ (ft)

i Dilation/Compression Scale (a):

1001 (ft)
4 =2+ [ 2 (1)

r Compute Over Depth Range (b):"

From:| 2342.0| (ft) To: 3141.5/ (ft)

® Magnitude

Maximum:

Increment:

) Realimaginary O Phase

r Power Spectrum Values:
~ Minimum 1  Maximum

0.0

Original

09011 modity

Compute Change Curve

Step 7: Compute

Neutron Porosity Log Curve will be used to compute the wavelet.

The fundamental frequency will be kept at 1.

The Dilation Scale (a) Maximum is set to 100 feet sampling 50 points / row.

The Translation (b) will be computed over the depth range 2342.0° to
3141.5°.

Now Select the Compute Button.

Notice that the Pump Jack Dialog will be displayed as well as the Progress
Bar will show the % computed.

Pump Jack Dialog
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Newhy 2-28R (15-189-22225) T: JISR: JTW S: 28
- Compute Morlet Wavelet [ : H Lo
Neutron porosity e dseidn e ap, '™
lFundamental Wavelength (Wo): l I (ft - :: ot 35 ?:!mh
- Dilation/Compression Scale (a): -J
Masximum: [ 100 (ft) _é
Increment: 4 =2 + I 2 (ft) -
_<iS) 2m | —
~Compute Over DepthRange (b):
’l‘m: 2342.0| (ft) To: 3141.5| (ft) i L o
= J
@ Magnitude (O Reallmaginary ) Phase 2500 | -;f’» ===
Power Spectrum Values: == L
083 08 e 1888
I Compute l Change Curve ‘
Step 8: Computed Morlet Energy S 1]
Spectrum
Once the Wavelet Panel is completed the asnasd
computation the Morlet Wavelet Energy |

Spectrum Magnitude will be display in the
Wavelets Plot Track in the Profile Plot. The
Power Spectrum Minimum and Maximum
Values will also be displayed in the “Power
Spectrum Values™ Panel text fields.




Change Power Spectrum Value Limits

r: 3112.0 Depih: 31550/

eihy

Perd

) Magnitude @ Reallmaginary () Phase
“Power Spectrum Values:-

Minimum Maximum Original
“ ‘U.S3| “ q Modify

Step 1: Power Spectrum Value
Limits

The Minimum and Maximum
Values displayed are the computed
‘Wavelet Spectrum Coefficient
Minimum and Maximum Values.

Some depths will be fainter than
other depths and it may be useful to
enhance those values by changing
the Minimum and Maximum Values.

() Magnitude ® Reallmaginary ' Phase
 Power Spectrum Values:

Maximum Original
| U—SI‘ Modify

Step 2: Change the Power
Spectrum Value Limits

Change the Minimum value to -0.5
and the Maximum value to 0.5 then
select the “Modify” Button. Notice
the change in the wavelet spectrum
plot.
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Change Wavelet Plot Presentation

'WELLINGTON KGS 1.32 (15-191-22591) T: 3IS R: 1W S: 32

Refaence
EO GR 1500

146520 5P 3

_18ap [< ke cAL

s

CGR 1500

10

¢
I T
b
_2m_| IR I
i
_2m |
=
_2m_
7

GR
Mag 757.28) 728 02 Cenp 76726 H160.0 Phase 1800
Dilutien Scale Didatien Scale Dalatien Scale

1
a— Dilation/compression
scale factor in feet

(® Magnitude () Reallmaginary ) Phase
- Power Spectrum Val

 Minimum rMaximum —— [ original
[ JM | 757.25]? e

Magnitude

The “Magnitude” Radio button will display the magnitude of the
complex energy spectrum coefficient W(a,b), which is computed as,

Sqrt( [real(W(a,b) ] + [ imaginary(W(a,b) ]?)

<< 122} Ul uoe|SuRI| —q

) Magnitude @ Reallmaginary ) Phase

 Power Spectrum Values:

T Minimum - I Maximum - 1| Original
| -728.02 ‘ 757.25|| '
Real/Imaginary

The “Real/Imaginary” Radio button will display the complex energy
spectrum coefficient W(a,b) by assigning the real and imaginary
values as graded scales of red and green respectively and inserting
the respective color magnitude value into the RGB color with blue
setto 0.

) Magnitude O Reallmaginary @® Phase

 Power Spectrum Val
[ Minimum - | - Maximum -

} -723,02“ I 75725,

Original
Modify

Phase

The “Phase” Radio button will display the magnitude of the
complex energy spectrum coefficient W(a,b) by computing the
angle between the imaginary part and the real part as,

Phase = arctan( imaginary(W(a,b)) / real(W(a,b)) )
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Wavelet Process Time

Time to Compute Wavelet for LAS File Segment

G000 @
5000 'S T
% 4000 17 &
2 3000 ' >
= Dilstion Scale t2) |
& ® o5 points frowe |
E 2000 {} P @ S0 points 7 rowy T
= Mumber of Points =[]
Maximum § Increment [
1000 @@
100 200 300 400 500 600 700 00 900
Time {seconds)
Translation Dilation Dilation
(b) Rows | Scale (a)=25 | Scale (a) =50
Time (sec) Time (sec)
1000 22 42
2000 79 157
2000 176 247
4000 208 612
5000 476 950
6000 682 1359

Note: Transfation Rows = Depth Range £ LAS Sargpling Rate,
e 1000 Rows =300 Feet (@ 2 foot LAS sampling rate.

Number of Digtion Scale Colpmns = Scale Madmom £ Scale Increment,
g, 100 Mamum feat s 2 Increment feet = 50 Calmns.



Data Entry Dialogs

Edit Header Information Dialog

The Well Header Information Summary is displayed in the “Header Information” Panel on the
Wavelet Control Dialog as well as at the top of the Wavelet Plot.

e

filo_Depth Scale _Help

X S

|| seacer information:

Name: WELLINGTON KGS #1.32

15-191.22591
Lat: 0.0
Depth: 0.0

Edit Hoader Information

Status:
Long:0.0
Elev:

Depth Scale & Range:

26510
___ResetDepth
Compute Morlet Wavelet

Depth Scale: 100 ft/in
Cursor: Start Depth:
1800.9)/ |

| oaity Depin

End Depth:

26000,

RN es—
Fundamental Wavelength (Wo): 10 (M
Diation'Compression Scale (a):
- 1005 ()

T

ncremant 2 =2 171 ()

Compute Over Depth Range (bl:
From: 1800, (M) To: 2600, (M)

& Magnitude  Realimaginary . Phase

Power Spectrum Vales:
Minsmum Maximum

151 151

ffffff
Compute l Change Curve
Stratigraphic Plot Tracks:
Change Piot Limits
Type of LAS Track to Display
Single ® Expanded
“Default Track Order

Dvgital LAS File Curve Data

& Lthobgy - Gamma Ray.

®) LAS - Reference - GRSP,CAL Logs
) Colorieh - Resistivty maper
Colorien - Resitity meger Nonksear

) LAS - Micro Resistvty Logs
Plot Track Type

® Detaunt Log Only

Log Data Type
® LithoPit Resistwvity ) Sonic
D SpectralGR ) GammaRay ) Misc

o |

It is obvious that there are fields missing in the “Header Information” Panel, i.e. Status, Latitude
& Longitude, etc. The “Edit Header Information” Button allows the user to edit the header
information that is in the program. This missing information applies to the Wavelet Plot.

The user can select the “Edit Headers Information” Button to display the Edit Header
Information Dialog. The data displayed holds the initial information stored in the Log ASCII
Standard (LAS) file and the Geologist Report ASCII Delimited file if the user loads the files
from their PC. If the user loads the Log ASCII Standard (LAS) File from the KGS Server then
the Well Header Information is automatically downloaded from the KGS Well Header Database
Table.
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Search KGS Database for Well Header | = WeNGTON msn-szu&w&%&

Information Button { - 5““:“":':::*;“"‘ o } Header Information Source Buttons:
| | arc tabase for Well Header Information - e _

Displays a “Search for Data on KGS — Show Initial Header Data — Shows the
Server” Dialog that allows the user to . ;“5"""“”““ PC Primary Key: Header Information initially loaded into
Identification Panel APLAtumber: status: Program.
KGS & PC Primary KEY — |ldentification 15-191-22591 *Show KGS Well Hea.der Data — Shows

Name: the Header Information loaded from
Numbers for the well e Ko 5132

_—— KGS Database.

API-Number — APl Number of Well

Other Well Information:

Well Status - Status, i.e. OIL, GAS, etc. Dpsesio/ Hame- DpentocCoce
BEREXCO INC 0 Buttons:

Name — Lease Name & Number — Flakd Code:

. LT - - Di “Select Status of

Other Well Information Panel WELLINGTGN 0 Status — Displays “Selec

Operator Name & KGS Database KEY Prer—— Data” Dialog, user searches forthe well
State: County: H

Field Name & KGS Database KEY KANSAS SUMNER status list for status of well.

Kansas TRS to Latitude, Longitude &

Locaticn:

Location Information Panel

R1W, Sec. 32 ; NE SW NE ME ; 955 South, 877 West, from ME comar E|Evati0n _ The bUT.'tOnS Ca"s a KGS
State Name — = — .
County Name won@s 18 ow database routine to compute the

Location Kansas TRS o Latitude, Longitude & Elevation Latitude, Longitude and Elevation from
XY Position: the Township, Range and Section.

Township Range Section ot — )
- - Compute UTM — This button calls a

XY Position 0.9 04

itud UTM Zone: UTM Java Math Package to convert
Latitude o0 Compute UTM Lati . .
. 0 atitude & Longitude into UTM X, Y
Longitude UTh-: uTM-: | .
UTM Zone o0 00 Coordinates.
it Position: OK — Transfer Data Values to Program
UTM X Position ZD'::m: Elevation: Kelly Bushing: © | Derrick Floor: Cl _ CI .th D I
UTM Y Position 5249.0 0o 00 0.0 ose ose this Lialog
Z-Position e NOTE: Initially the Basic Head
Depth — Total Depth of Well . ingon KGS Well 132 (15-191-22501 ) aperator : : n_ltla ly the Basic Header
. + Wellington information is loaded from the LAS
Elevation — by Ground Level 31 Sec 32 ; ME SW NE NE ; 955 South, 877 West

version 2.0 file and other fields like
Comments, Location are loaded from
the Geologist Report Header Section.

Elevation — by Kelly Bushing
Elevation — by Derrick Floor
Comments — User Comments, not
saved to the LAS version 3.0.

431 ; Latitude: 373154539

Elevation: 1259 GL

Ok Close

The Header Information Dialog displays the contents of the header information data structure.
The user can edit the fields and select the “Ok” Button to transfer the information back to the
Wavelet Program and any summary information will be updated in the Wavelet Control and Plot.

As this example illustrates there are missing fields in the header information data. The user can
select the “Search KGS Database for Well Header Information” Button, which will display a
“Search for Data on KGS Server” Dialog that will allow the user to build a query that will
download all wells that match the query.

This will display the “Search for Data on KGS Server” Dialog, see image below. This dialog

allows the user to search the KGS database for well header data. In this example, the well of
interest will be the Wellington KGS 1-32.
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r
|2 | Search for Data on KG
I Search for Data in Kansas Geological Survey Database:
[ Search By:

() API-Number ® Lease name

r Enter Lease (Drop Well Number, Not Case Sensitive):

() Township Range Section

Search for Well Header Data in KGS Database Search By:
* API-Number — The user can search the KGS Database for
well data by API-Number. The Format for the APl is 55-
CCC-99999 where

* 85 —Two Digit State Code

[
|Wellingtcrn

* CCC—Three Digit County Code

| + 99999 — 5 Digit Well Number
| — | * Lease Name — The user can search for well data by lease
| | partial phrase, i.e. “Wellington”, which will lock for all
- List of Oil & Gas Wells: Z  wellswith the phrase “Wellington” in the lease name.
Ltell  APIMumber Well Name Operator * Township-Range-Section— Search for a list of Wells by a
____|15-191-19025-... WELLINGTON UNIT 58-INJ TERRA RESOURCES, |~ specific area.
LT__[15-191-10272 |DeTurk3 [Stelbar Oil Corp.. Inc.
_T__15-191-10054 |WELLINGTON UNIT was Kamas 7 ... Sinclair Prairie Qil Co.
_T__|15-191-10254 | Wellington Unit 96 Stelbar Qil Corp. and D)
_T__|15-191-43925 |BARLOW 2 SHAWVER EB
_T__|15-191-19022 |WELLINGTON UNIT - KAMAS LEAS... |COOPERATIVE REFG.4
_T__|15-191-10296 |Cora Stone 'A’1

LT__[15-191-19021
LT_I |15-191-22591

Wellington Unit 141

Stelbar Qil Corp., Inc.

[

[WELLINGTON KGS 1-32

Coop. Refining Assoc.

List of Kansas wells that match the search criteria

|BEREXCO LLC
|_T__|15-191-10062 | JOHN LUDWIG 1 STELBAR OIL CORP
_T__|15-191-43878  |MURPHY 7 TRANSWESTERN OIL
_T__[15-191-10263  |Wellington Unit 112 Stelbar Oil Corp., Inc.
_T__15-191-10104 WELLINGTON UNIT, was PEASEL ... SHAWVEREB
_T__[15-191-10100 |WELLINGTON UNIT, was ERKER 9...|STELBAR QIL CORP IN+ |
4| i |

I Select Close

D

o

Load Well Header Buttons

* Select — Download the header information for the well
selected.

* Close — Close this dialog
NOTE: LTCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; I-Core Images

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

By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999

where SS is the state code for Kansas 15, CCC is the county code for Wellington KGS 1-

32 is 22591.

32 it is 191 for Sumner County and the 5-Digit Well Number for the Wellington KGS 1-

Search By:

r Search for Data in Kansas Geological Survey Database:

(® API-Number

) Lease name

o Township Range Section

" Enter API-Number :

15-191-22591

Search ‘

By Partial Lease Name — The stored procedure used to retrieve the well header

information allows the user to enter a partial phrase, in this example Wellington. The

program places a ‘%’ in front and back of the phrase and sends the request to the
Database, i.e. “%Wellington%"".

Search By:

- Search for Data in Kansas Geological Survey Database:

() API-Number

® Lease name

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

i Township Range Section

{Wellington

Search
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By Township Range Section — This search is by location in Kansas, this search also

allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Wellington KGS 1-32, enter Township as 31 set the S (South) Radio button and
Range as 1 set the E (East) Radio button.

- Search for Data in Kansas Geological Survey Database:

Search By:

i) APl-Humber ! Lease name ) Township Range Section
Section:—— 1 Township: Range:

[ { 3M[CN O [ 110w i E

‘ Search ‘

The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below

the Lease Name “Wellington” is entered to search for all wells in Kansas with the Phrase
Wellington in it. The user searches through the list until they find the well of interest. In
this example it is the Wellington KGS 1-32, which is highlighted.

| £ | Search for Data on KG [

r Search for Data in Kansas Geological Survey Database:

Search By:
) API-Number

® Lease name

o Township Range Section

Wellington

"Enter Lease (Drop Well NHumber, Not Case Sensitive):

r List of Qil & Gas Wells:

LTCl APl-MNumber Well Name Operator
15-191-19025-... \WELLINGTOM UNIT 58-1M.J TERRARESOURCES, |~
LT |[15-191-10272 |DeTurk 3 Stelbar Qil Corp, Inc.
_T_ |15-191-100584  |\WELLIMNGTOM UNIT was Kamas 7 ... |Sinclair Prairie Qil Co.
_T_ |15-191-10254  |Wellington Unit 96 Stelbar Oil Corp. and D
T |15-191-43925 |BARLOW 2 SHAWVER E B
_T_ [15-191-19022  WELLINGTOM UNIT - KAMAS LEAS... |COOPERATIVE REFG.A_|
T |15-191-10296 |Cora Stone "A™1 Stelbar Qil Carp,, Inc. | =
LT_ [15-191-19021 |[Wellington Unit 141 Coop. Refining Assoc.
LT_I |[15-191-22591 ELLINGTOM KGS 1-32 BEREXCO LLC
T [15-191-10062  |JOHMN LUDWIG 1 STELBAR OIL CORP
_T__ [15-191-43878 |MURPHY 7 TRANSWESTERM OIL
_T_ |15-191-10263  |Wellington Unit 112 Stelbar Oil Corp., Inc.
_T__ [15-191-10104  |WELLINGTOM UNIT, was PEASEL ... |SHAWVER E B
_T_ [15-191-10100  |[WELLINGTOM UNIT, was ERKER 9... [STELBAR QIL CORP I « |
4] Il | [v]

‘ Select | ‘ Close |

| |

The user clicks on the “Select” button to transfer the header information to the Edit Header

Information Dialog.
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LAS File Information

KGS Database Information

' Show Initial Header Data

Search KGS Database fior Well Header Information

Show Initial Header Data % Show KGS Well Header Data

Search KG S Database for Well Header Information

Identification:
KGS Primary Key:
1]

API-Humber: Status:
15-191-22591

PC Primary Key:

Nama:
WELLINGTON KGS #1-32
Other Well iInformation:
Operator Hame: Operator Code:
BEREXCO INC Il|le
Field Name: Field Code:
WELLINGTON Ii{o
Location Information:
State: County:
KANSAS SUMNER
Location:

Location is from the
Geologist report header
section the 2™ line of the
ASCII Text file.

Comments are from the
Geologist report header
section the lines before the
start of the data in the ASCII
Text file.

W, Sec 32 NE SW NE NE | 955 South, 877 West, from ME carnar
Tewnship: Range: Section:

3|ON @S 1 ®E OW 0
Kansas TRS to Latitude, Longitude & Elevation

XY Position:

Latituche: Longitude:
00 0.0/
UTM Zone:
o0 Compute UTM
UTM-X: UTM-¥:
0.0] 0.0|
Z-Position:
Depth: Elevation: Kelly Bushing: | - Derrick Floor
5249.0 0.0 0.0 0.0
Comments:

Lease: Wellington KGS Well 1-32 ( 15-191-22591 ). aperator
BEREXCO LLC; Figla Wellington

Laocation: T39S R1W, Sec. 32 ; NE SW NE NE ; 955 South, 877 West
ffram NE corner

Longitude: -97 4423481 ; Latifude: 37 3154639

County: Sumner

[Tatal Depth: 3660 ; Elevation: 1259 GL

Ok Cloze

Commants:

Identification:
KGS Primary Key: PC Primary Key:
0
..A.PI-IIumhen .S'hhn:
15-191-225891 OTHER
Name:

.'.'.'ELLII‘.'GTDN KGS 1-32

Other Well Information:

‘Operator Name: Oparator Code:
BEREXCO LLC || 1041229446
Fibdl Namma: Fiald Code:
[weLunGTON ||| 1000152308
Location Information:

State: County:

Kansas || ||SUMHER

Location:

Township: Range: Section:

[ son®s 10 ®w [ a2

Kansas TRS to Latitude, Longitude & Elevation

XY Position:

Latitude: Longitude:
37.315444) <§7 442414

UTM Zome:

I 120 Compute UTM
UTM-X: UTM-Y:

[ 63802123 4130799.98

Z-Position:
Depth: Elevation: Kelly Bushing: Derrick Floor:

[ 52400 1259.0] 1272.0 1270.0

Lat Long added from legal survey on intent. (DS-DRL 1-10-2011)

Ok Close

The “Show KGS Well Header Data” radio button will become enabled if the KGS well header
information has been downloaded. The user can move between the initial header information by
selecting the “Show Initial Header Data” radio button the KGS well header information by
selecting the “Show KGS Well Header Data” radio button.

There a number of buttons on the panel that will allow the user to change or compute data in the
header information. The “Kansas TRS to Latitude, Longitude & Elevation” Button computes the
latitude, longitude and elevation from the township, range and section by making an Oracle
PL/SQL Stored Procedure, e.g.

http://chasm.kgs.ku.edu/ords/igstrat. TRS2LL pkg.getXML?iTownship=31&sTownship=S&iRa

nge=1&sRange=E&iSection=32

The call will return a XML with the latitude, longitude and ground level elevation.
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<?xml version="1.0"?>
<!DOCTYPE headers [
<!ELEMENT headers (data*)>
<IATTLIST headers records CDATA #IMPLIED>
<!ELEMENT data (info*,
other?,
loc?,
xy?,
z?,
comments?,
misc?,
cnt?)>
<!ELEMENT info EMPTY>
<IATTLIST info kid CDATA #IMPLIED
well kid CDATA #IMPLIED
key CDATA #IMPLIED
type CDATA #IMPLIED
api CDATA #IMPLIED
name CDATA #IMPLIED
status CDATA #IMPLIED
error CDATA #IMPLIED>
<!ELEMENT other EMPTY>
<!ATTLIST other operator CDATA #IMPLIED
oper_kid CDATA #IMPLIED
field CDATA #IMPLIED
field_kid CDATA #IMPLIED>
<!ELEMENT loc EMPTY>
<IATTLIST loc state CDATA #IMPLIED
state_cd CDATA #IMPLIED
county CDATA #IMPLIED
county_cd CDATA #IMPLIED

loc CDATA #IMPLIED
town CDATA #IMPLIED
town_dir CDATA #IMPLIED
range CDATA #IMPLIED

range_dir CDATA #IMPLIED
section  CDATA #IMPLIED>
<!ELEMENT xy EMPTY>
<IATTLIST xy latitude CDATA #IMPLIED
longitude CDATA #IMPLIED

zone CDATA #IMPLIED
utm_x CDATA #IMPLIED
utm_y CDATA #IMPLIED>

<!ELEMENT z EMPTY>

<IATTLIST z depth CDATA #IMPLIED
gl CDATA #IMPLIED
kb CDATA #IMPLIED
df CDATA #IMPLIED>

<VELEMENT comments (#PCDATA)>

<!TELEMENT misc EMPTY>

<IATTLIST misc user CDATA #IMPLIED
access CDATA #IMPLIED
source CDATA #IMPLIED

date CDATA #IMPLIED>
<!ELEMENT cnt EMPTY>
<!ATTLIST cnt 1las CDATA #IMPLIED
tops CDATA #IMPLIED
core CDATA #IMPLIED

images CDATA #IMPLIED>]>
<headers records="1">
<data>
<loc town="31" town_dir="S" range="1" range_dir="E" section="32" />
<xy latitude="37.311703" longitude="-97.339619" />
<z gl="1277" />
</data>
</headers>



The “UTM” Button will compute the UTM XY coordinates from the latitude & longitude. The
analysis uses A Working Manual by John P. Snyder, U.S. Geological Survey Professional Paper
1395, USG Printing Office, Washington, DC, 1987
(http://pubs.er.usgs.gov/djvu/PP/PP_1395.pdf ).

The Status button allows the user to change the well status.

) Show KGS Well Header Data

Scarch KGS Database for Well Header Information HEnhsos

Hentification:

) ) Intent
KGS Primary Key: PC Primary Key: 4
0 Dry & Abandoned

[Suspended
Plugged & Abandoned
[Enhanced Qil Recovery
Name: |[Enhanced Oil Recovery - Plugged & Abandoned
[WELLINGTON KGS 132 , il

Dry & Abandoned - Qil Show
[Suspended - Oil
|0l - Plugged & Abandoned
|Gas
|Dry & Abandoned - Gas Show
|Suspended - Gas
T T |Gas - Plugged & Abandoned

State: County: |Cil & Gas
|Kansas || |[sumner | |Dry & Abandoned - Oil & Gas Show
e |Suspended - Qil & Gas
[ | |Cil & Gas - Plugged & Abandoned
\Other
|Other - Plugged & Abandoned
\Injection
| Kansas TRS to Latituds, Longitude & Ebevation - Injection - Plugged & Abandoned
XY Pasition: ‘Salt Water Disposal

Latihde: Longitude: [SaltWater Disposal - Plugged & Abandoned

APl-Humber:
1519122591

Other Well Information:
D rator Hame: ‘Dperator Coda:
[eEREXCOLLC ||| 1041220448

Fiebd Hame: - Field Code:
[WELLINGTON || || 1000152308

Township: Range: Section:
Mow®s|| 1O ®w 32|

| 37.315444] | -97 442414 |Coal Bed Methane
UTM Zone: T |Coal Bed Methane - Plugged & Abandoned
[ 14.0| Compute UTM |Measured Section

J

UTHM-X: UTM-Y:

| Select || Cancel |
533021.23]| || 413079998

Depth: Elevation: Kelly Bushing: | Derrick Floor:
[ 5240.00 1259.0/| || 1272.0|| || 1270.0|

Select “Status” Button to display the “Select
Status of Data™ Dialog, which displays the
list of possible common well status.

Comments:
Lat Long added from legal sundy on intent. (DS-DRL 1-10-2011)

Highlight the desired status and click on the
“Select” Button to transfer the Mnemonic to
the “Status™ Button text.
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Select the “Ok” Button to update the Header Information in Wavelet program. The “Header
Information” Summary Panel in the Control Dialog will change if any of the fields were
modified, e.g. the latitude, longitude, status, depth and elevation and the Wavelet Plot.

L 1C -

Header information:

Name: WELLINGTON KGS 1.32
1519122501 Status: OTHER
Lat 37.315444 Long: -97.442414
Depth: 5240.0 Elev (GL): 1259.0

Ednt Hoader Information
- Depth Scale & Range:

Depth Scale: 100 ftiin
Cursor:-—— | [ Start Dopth 1 [ End Depth:
26510 ||[ 18000 [ 26000

Reset Depth | mostyoepn |
Compute Moriet Wavelet

gth (Woy:| 10] (m
Odaon'Compression Scale (ak:
Maxizum:

Incremant:

[ Compute Over Depth Range (b:
From:| 1800} (M) To: | 2600, ()|

® Magaitude ) Realimaginary O Phase

[ Change Piot Limits |
Type of LAS Track to Display )

O single

Detault Track Order
Digital LAS Fide Curve Data

‘@ Lthciogy - Gamma Ray

® Expanded

...u

@ LAS . Reference - GRSP.CAL Logs
© Colorien - Resstivty mager
O Colorltn - Resistivty imager Noninear

S

S

e
-

m
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Change the Plot Track Limits

The “Change Plot Limits” Button on the Wavelet Control Dialog allows the user to change the
limits of the log curves.

i Select “Change Plot Limits” Button to display the
Header nformation: “Change LAS & PfEFFER Plot Limits” Dialog. This

Name: WELLINGTON KGS 1.32 3 . . .
15191.22591 Status: OTHER dialogallows the user to change the plot limits in the
Lat: 37.315444 Long: -97.442414 ' T
Depth: 52400 Blev (6L 12500 Profile Plot. For Profile only the “LAS Log Plot Limits™
L Ean tondo indormation J Panel is important.
Oepth Scale & Range:
Depth Scale: 100 ftin
Cursor: Start Depthc End Depth:
22730 1800.0' 2600
Reset Depth | Modity Depth
Compute Morlet Wavelet -
Neutronporossty [T LAS Log Plot Limits: The user can change the
Fundamental Wavelength (Wo): 10 (M M C Descripti i S g o i
DRstionCompression Scele Uk e i Minimum Maximum Reset § - |imits of the curve limits in
Ea— Lo b R i %0 the plot track by changing the
Incremant 2 =2 1= m . Iy |
& T ey Mnes U s contents in the Minimum and
Compate Over Dap@ Bge B - sp Spontaneous Potential 156.521 b )
Prom: 1800] (M) To: 2600 (1) & S - Maximum text fields. The
) al " 3
h;':ﬂ::""m m:':“m""fv Phase i S = limits will change by group so
Mnimum Maximem promw RHOB Bulk Density 20 ifyou change one porosity
151 151 poaty DRHO Bulk Density Correction 15 limit, e.g. DPHI from “-0.1 -
Compute | Change curve DPHI Density porosity — 01 0.3”to “0.0 —0.5” then all the
Suatigraphic Piot Tracks: : SRTFER PIot L porosity curves will change to
Change Plot Lamats . .
meﬂymw—l Mnem Curve Description Minimum Maximum Reset the same limit.
ined b oot _;)n Total Resistivity 001 10000 g
Defautt Track Order - .
T - - Total Porosity 00 os. | Each color curve is color
Digital LAS Fie Curve Dats ) = E R
5 T - V-Shale 00 L coded by unit to visually
@ LAS - Reference - GRSP.CAL Logs e A8 POrooRy s 951 assist the user in the type of
Cotrtn - Resatnty mager e s a **__1 curves present.
RWA Water Resistivity 0.01 1000.0 q
Cotorieh - Resstrvty mager Nonines: -
} RO Water Saturated Rock Resistivity 0.01 1000.0 ]
) LAS - Micro Resistivty Legs 2] - =
Plot Track Type MA Archie Cementation 10 40
o ove— Log Onty isw Water Saturation 0.0 10
Log Data Type - =1
BvwW Bulk Volume Water 0.0 0.5
® LithoPHt Resistivity Sonic )
SpectraiGR O GammaRay O Misc PAY Pay 0.0 0.5 .
e =] PHIR Resistivity Porosity 0.0 0.5

Notice that the color boxes next to the curve limits of the curves are colored with different
colors, which shows the curve type by unit. The Curves are colored by type (data units) as
follows,

Orange - OHM-M or Resistivity Logs

Cyan — PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
Greenish yellow — BARNS/E or Photoelectric Factor Logs

Green — GM/CC or Bulk Density Log

Forest Green — USEC/FT or the Acoustic Transit Time Log

Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
Blue — MD or Permeability Logs

Brown —F, FT or IN or Depth

Middle yellow — FRAC, or other log curve types.

Dark Violet — UNI or Unknown Linear Curves

Medium Violet — UNL or Unknown Logrithum Curves
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The color coding is the same as the “LAS File Curve Sections” Dialog that helps the user
distinguish the type of curves available at a glance.

LAS Log Plot Limits:

Mnem Curve Description Minimum Maximum Reset

IGR Gamma Ray 0.0 150.0 =

CGR Gamma Ray Minus Uranium 0.0 150.0

sp Spontaneous Potential -156.521 -33.503

iCAL Caliper 6.0 12.0

|PE Notice that th Photoelectric factor ' 0.0 10.0] Change the Photoelectric factor (PE)

otice that the .

K08 Bulk Deasity 20 20 curve from “0.0 — 20.0” to “0.0 — 10.0"
| | colorboxes are il :

DRHO | cha nged from Bulk Density Correction -1.5 0.5

ppHI | grayto the color |pensity porosity 0.0 0.5 1 The limits will change by group so if you
e of the curve Newtroa porosity 0.0 0= | change one porosity limit, e.g. DPHI
JSPHI that was et - 00.. o 5'— from*“-0.1-0.3" to “0.0 — 0.5"” then all
1. onic ros | g . .
* changed to e / 4 the porosity curves will change to the
_‘DT reﬂect that the Acoustic transit time 40.0. 140,0.. same ||m|t

RDEP | curve limit Deep Resistivity 041 1000.0 | |

muioRr | values have Micro Normal Resistivity 0.1 1000.0
| been changed i — Note: As the user changes each curve
_MIIW Micro Inverse Resistivity 0.1_ 1D{JU.U_ limit, the change is automatically
JAHT10 Array Induction Resistivity-10 0.1” 10{)0,0. updg'ted in the pm.ﬁ'je Plot.

\AHT20 Array Induction Resistivity-20 0.1 1000.0

WAHT30 Array Induction Resistivity-30 01 1000.0

AHTE0 Array Induction Resistivity-60 01 1000.0
| IAHT90 Array Induction Resistivity-90 0.1] 1000.0 >

The user can change as many curves as they wish, understanding that each plot curves are
grouped together, i.e. Porosity. The Resistivity curves are grouped by Plot Track so that if you
change the Micro Normal Resistivity (MNOR) and Micro Inverse Resistivity (MINV) the Array
Induction Resistivity (AHT) Curves will not automatically change unless the user wishes.

The above changes above are entered, i.e.

e The Photoelectric factor (PE) curve is changed from “0.0 to 20.0” to 0.0 to 10.0”

e The Neutron Porosity (NPHI) curve is changed from “-0.1 to 0.3” to “0.0 to 0.5” which also
modifies the Density Porosity (DPHI) and the Sonic Porosity (SPHI) to the same limits.

As noted in the image the Wavelet plot is automatically modified as the user makes changes to

each text field. View the “Litho-Density” Plot track (see image below) reflects the changes
made to the plot curves.
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Before Limits

are changed.

After Limits
are changed. |

po
ps
go
ps
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Changing the Colorlith — Porosity Imager Linear & Nonlinear Color Schema Tracks

'WELLINGTON KGS 1-32 (15-191-22591) T: 31S R: IW S: 32

‘Lithe Dty [r—T— Stratigraphic Units
F ¢ R oases o n 100 ! Cogad |7
156401 5P 32400 s wna 0 Redk Cebmn § Members Formations
. CGR 1540 0 RHOB 30 Parent
|
Click on the “Select Log Curve” .
Button to display the possible
porosity curves that can be
represented with the Porosity -
color schema plot track.
&
| ’ |
’ NPHI Neutron porosity J
“ o.o‘ ” o,ak 2 ‘\Q\fx‘r
| o | specimeune |[cme | w_ | A
To Display the “Resistivity &
.| > Porosity Image Track “ Dialog
left click in the color schema
Porosity Plot Track, either the
linear or the non-linear (see
A the hand position).
S -
E
WELLINGTON KGS 132 (S-191. 289 T: IS R: W : 32
Retwnce Lithe- Denty Rheraan Urasa Stratigraphic Units
el e = =
146421 5P 340 I3 Net . Redk Coaran Members Formations
sl s S
® DPHI- Densty porosty, e :
© NPHI - Neutron porosty Ll
2| =
) SPHI - Sonic porosty
| :
Click on “DPHI-Density porosity”
radio button to change the porosity }
curve used to compute the color 200 |
schema colorlith tracks. Then select %
close to close the dialog.
& = R ., S- 5 )
el S
i DPHI Density porosity %&:&’“{g&‘\g I
| o | o
Select Log Curve. Cancel ‘ —21
Select the Ok button to change the
curve used in building the colorlith ¥
tracks. |5 2
: . i o &
The linear & non-linear colorlith ] ﬁ 3 i
tracks are changed to represent the & (
Density Porosity curve. l %é R




'WELLINGTON KGS 1-32 (15-191-22591) T: 31S R: IW S: 32

’VDPHI ‘| Density porosity

—
(o emmemn o]

Change the Maximum value from 0.3
t0 0.2 to change the color details in

¢ GR 1Me
156521 5P 32803
1500

Lithe Dencity

-

:Il|

38
os

the linear track (left porosity colorlith |
color schema track).

Density porosity

|

02‘ l

e Isob:angcum“cumll

Select the Ok button to change the
color details in the linear track.

s

Rheras Vs Units
Coratnd
Red: Caduran Members Formations
oot
AR
' N
i
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Adding & Modifying Tops

Enter Horizon Data - Stratigraphic Units Panel

The Stratigraphic Units Panel allows the user to Add, Modify or Remove Stratigraphic Units.
There are two files that are used to assist in mapping Stratigraphic Units to a specific top name.

e The 2010 International Commission on Stratigraphy Stratigraphic Units and RGB color for
the Stratigraphic Units XML File (http://www.kgs.ku.edu/software/gemini/data/ISC.xml) are
used to display the tops in the Stratigraphics Plot Track by Age (RGB Color).

e The Kansas Geological Survey (KGS) Stratigraphic Succession in Kansas, edited by D.E.
Zeller, December 1968, updated 2012
(http://www.kgs.ku.edu/software/gemini/data/kansas.xml) will help map the Kansas Top

Names to Stratigraphic Units, System, Sub-System, Series, etc. and to map the top depth of
one top pick to the base depth of another top pick.

Confidence Level of the
tops selection.

Stratigraphic Unit Rank
radio buttons, defines &
setsthe location ofthe
unit on the Stratigraphic
Unit Plot Track.

StratigraphicName &
Alternate Name

Add/Modify—Move
datato Table.

Clear—Clearall text
fields.

List of Stratigraphic Units
(Tops).

| Starting Depth:

® Stratigraphic Units

Ending Depth:
835.0 0.0
Data Entry Panel: Formation Tops
Confidence: C on i
Excellent Eon: Era:
Good
e System: Subsystem:
= Unknown Eon
Series:
Era Super Group
ICS Chart
System Group
e, e Stratigraphic Name is apart of,
Stage: Super Group:
Series Formation
Subseries Member
Stage Bed Group: Subgroup:
Formation: 1968 Kansas Chart
Stratigraphic Name:
Alternate Name: Begin Age (Ma): End Age (Ma):
0.0 0.0f 00 - 0.0]
— .
Add | Clear
Stratigraphic Units Selected:
Top Base | MName Level | Eon | E
620/ 0/Chase Poor Phanerozoic |Paleozoic ~ |
748/ 0|Towanda Limestone Poor  |Phanerozoic |Paleozoiq
1,595 0/Wabaunsee Poor |Phanerozoic |Paleozoid
1,622 0|Root Shale Poer |Phanerozoic |Paleoczoid
1,662| 0[Stotler Limestone Poor  |Phanerozoic |Paleozoiq
1,920/ 0|Severy Shale Poor Phanerozoic |Paleozoiq
1.980| 0[Topeka Limestona Poor Phanerozoic |Paleozoiq—
2,312 0|Lecompton Limestone Poor Phanerozolc Paleozoid
2,402 0/Heebner Shale Poor Phanerozolc Paleozoig
2,703 0/Stalnaker Sandstone Poor Phanerozoic |Paleozoid
3,039 0|Kansas City Poor Phanerozoic |Paleozoiq
3,169 0|Stark Shale Poor |Phanerozoic |Paleozoid
3273 0[B-KCTY Poor |Phanerozoic |Paleozoid
3,364 0|Marmaton Poor  |Phanerozoic |Paleozoid
3,452 0|Pawnee Limestone Poor |Phanerozoic |Paleczoig
3,497 0|Cherokee Poor Phanerozoic |Paleozoi »
4] | 3
Modify Remove Remove All
Cancel Help

Starting Depth & Ending
Depth of Stratigraphic Name

International Commission on
Stratigraphic Units. User
selectsthe ICS Chart button
todisplay Standard Units.

StratigraphicNamebelongs
tosection. Allowstheuserto
place a member, bed, etc.
with a formation, group, etc.

“Stratigraphic Units Selected”
Table.

Table Buttons

Modify— Modify the
Stratigraphic Units Data.
Remove— Remove
Stratigraphic Unit from table.
Remove All— Clear all content
Units from the table.

The KGS Stratigraphic Succession of Kansas edited by D. E. Zeller, Dec. 1968, updated 2012
(http://www.kgs.ku.edu/PRS/Ozark/TYPE LOG/Stratigraphic/index.html).
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http://www.kgs.ku.edu/software/gemini/Data/ISC.xml
http://www.kgs.ku.edu/software/gemini/Data/kansas.xml
http://www.kgs.ku.edu/PRS/Ozark/TYPE_LOG/Stratigraphic/index.html

Areurareny) | Wasiy

srozoraoerdoan]

auwasoap]

spezoraperdosagy

Figure: The 2010 International Commission on Stratigraphy Stratigraphic Units and RGB colors for the Stratigraphic Units.
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Add Shawnee Group to the Stratigraphic Units List

This first example is to add a Shawnee Group, which is part of the KGS Stratigraphic Succession
in Kansas. First place the mouse in the Stratigraphic Units Plot Track and left click with the
mouse to display the “Enter Horizon Data” Dialog with the “Stratigraphic Units” Panel.

Left mouse click on the Stratigraphic Units Plot T SE DI TS LIRS -
Track to display the “Enter Horizon Data” "‘WE e e Rl [. e Steatigrphic Ut
Dialog with the “Stratigraphic Units™ Panel will B o e mon elgE e ga o 1
be displayed with the list of tops. } l
S =
il =
3 33
1= i :
( ]
| #l .
’
1 O era O Super Group "sedes: } \m
|| © system O Group 2 Ef(fhf l‘ = ? =
o r Name is apart of, | ol
gs«m O rormatcn ||[222% [t Srowe: 1| } _41 l\
O subsedes O momber | | [ ] ’
O stage O Bead ‘ e { 1l -
J|[L il Il | ‘, 3 L
M Stratigraphic Name: ‘ \; 1968 Kansas Chart [ : il ' _‘,”’:
r --------- —_.—l ‘ j 1 - 1
o = : As el
e IE= = |~ L
| Asa [ clear I
Units Selected: =
Top | Base | Name [ Level | Eon E
L2400 | = ;
L2500 S | A 1
! 3 5
- } | & Shat

Shaly Shaly
Sundstone Sandstene Liestene Cabonate Deloute Cypson  Anhydrite

Cay Shale. s Adwse :ﬁ

The user can manually enter the tops with as much information as they wish to display. If the
stratigraphic unit is part of the Kansas Stratigraphic Units List all necessary fields can be loaded
by using the “1968 Kansas Chart” button to display the list of Kansas Stratigraphic Units.
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The Topeka Limestone, Lecompton Limestone and the Heebner Shale belong to the Shawnee Group, set
the Starting Depth text field to 1980 and the Ending Depth text field to 2402.
Click on the “1968 Kansas Chart” Button to display the State Stratigraphic Units Dialog.

@ Stratigraphic Units

Rank:
hmmm—wﬂemmm—z @K1 Ox2 Oxs [Membel‘!ﬂed
e )
Eon: Erac
= I
o [
® Unknown ) Eon

QEra O super Group [“m
IES Chart

O system © Group
O Subsystem () Subgroup

O Seies O Formation f"’”’ﬁ["“"“‘“—l
© Subseries O Member [ JIL

Osmge  Onea == |[

Level Eon
Poor Phanerozeic
PoOf  |PRanerozsic
Paor Phanerozoic
Poor Phanerozaic
PoOf|Phanefozsic

Poor Phanerozoic
Poor Phanerozeic
Paor Phangrozoic
Poor Phanerozoic
Poor Phanerozeic
Paor Phangrozoic

| Moaty || Remove | memovesn |
(Lo ]
Change the Scale to X5, select the “Pennsylvanian®  Scroll down to the Lecompton Limestone
radio button. Formation. Notice it is part of the Shawnee Group.

= Rank: Stratigraphic Name: Rank:
O x1 Ox2 I@ x5 "VMethllBed ‘ {Wesiﬁanch Shale Member/Bed ‘ {

Stratigraphic Units




Left mouse click on the Shawnee Group text to transfer all the Stratigraphic Units to the “Stratigraphic Units”
Panel on the “Enter Horizon Data” Dialog. Notice also that the Shawnee Group belongs to the Virgilian

Stage. Select the “Add” Button to move Shawnee into the table.

@ Stratigraphic Units

Member/Bed ’ "

Ox1 O x2 @xs

-
19800 |

Notice that the Shawnee Group is added to the
Group Column of the Stratigraphic Units Plot
Track. Shawnee was added to the “Stratigraphic
Units Selected” table, see the highlighted top in
the table.

Data Entry Panet: Formation Tops
 Confidence: "lﬁmﬂbﬂcmhlbﬂmw
[ e —— =
[Ocooa \ L { _‘
;me © €on ‘
|Oen © super Group || [ 227%
| © system © Group 5 Ksgen
"Omymm © subgroup Spak o
1 Stage: ‘ Super Group:
© series © Formation |
‘\Omm © Member | i J
O stage O Bed + Group: ] Subgroup: |
’ | i |
[[pEcmroe: 1968 Kansas Chart
[ [ |
[ — - ) ,
[ Alternate Name: - Begin Age (Ma): End Age (Ma):
(— | — i —| " S —
I add | clear ]
Stratigraphic Units Selected:
Name Level Eon | £
Poor =]
°‘;'1"_'!92M!.“°"’— Poor _[Phanerozolc ___[Paleozoid
0V/abaunsee Poor |
0 Root Shale Poor Phanerozolc
1,662 —diéﬁ“e?‘ﬂfms«om Poor o
[ 19 Severy Shale Poor___ Phanerozolc Paleozo
nggguumasma Poot. Phanerozoic Paleozol
2.402 Shawnee Poor __Phanerozoic Paleozol
0Lecompton Limestone Poor __Phanerozoic :ﬁ
O Heebner Shale Poor
"00f hanerozoic
S —
Poor Phanerozoic '310020i¢
>
| Moaty || memove || Removean |

: T 1968 Kansas Chart |
. |
um:* End Age (M
i |[4 ";
Clear

Eon
Phanerozoic

0Towanda Limestone
0)Wabaunsee

Phanerazoic
Phanerozoic

Phanerozoic

Phanerozoic
Phanerozoic
Phanerozoic

Poor

Poor |
Poor

Poor
Poor
Poor

Phanerozoic
Phanerozoic
Phanerozoic

Poor Phanerozoic

1
Poor Phanerozoic

[ moary ][ memove || memovean |

["WELLINGTON KGS 1.32 (15.191.22591) T: J1S R: 1W 5: 32
Refeance Lithe Doty Fhaaa U Units.
6 GR 100 PE 200 Cagua  |&
156520 SP 33503 b3 NPMI 01 Redk Cohman. 5 Members Formations
0 CGR 1Se6R0  RMOB 30 Peiad
0 AL nepy wma_ 01
S
b
Sy {
.
st
ol 2
5
i
S
= A
&
ST
3 Ny
o
—
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Add Unknown Bed (SG-A Bed) to the Stratigraphic Units List

This second example is to add an unknown bed (SG-A Bed) to the Stratigraphic Units List,
which is not part of the KGS Stratigraphic Succession in Kansas. This example will enter the
basic information to the Depth Range text fields, the Stratigraphic Name text filed and setting the
Rank as a BED. The Stratigraphic Units will be provided by the International Commission on
Stratigraphy Dialog by selecting the “ICS Chart” Button. The “International Stratigraphic
Chart” Dialog displays the stratigraphic units as a series of colored boxes, each stratigraphic unit
is has the recommended RGB (Red-Green-Blue) Color defined by the International Commission
on Stratigraphy. The user only needs to click the colored box to select all the stratigraphic data
associated with the selected stratigraphic unit and transfer the data back to the “Stratigraphic
Units” Panel in the “Enter Horizon Data” Dialog.

(1) Add SG-A to the “Stratigraphic Name” Text field.
(2) Select the Bed Radio Button in the Rank Panel
(3) Setthe Starting Depth to 2477.0 and the Ending Depth to 0.0 Limestone Depth Range.

(4) Click on the “ICS Chart” Button to display
_ —

the International Stratigraphic Chart Dialog.

- == l 2 | International Stratigra, Chart
® Stratigraphic Units ¥
Starting Depth: Ending Depth:
‘ 3 , 3 5
A —rr B0l |l =
Data Entry Panek Formation Tops g
Confidence: on
O Excetient L] Eon: Era: g
O Good o
— System: Subsystem: 2‘
J Unknown J Eon
= - series: 4 B
O kra O super Group
T ——
e FIETan Stratigraphic Name is apart of, .
O Sories 2 formation
) Subseries ) Member 1
0 stage ® Bed g (2] STou: Subgroup:
e 1968 Kansas Chart |
Stratigraphic Kame: 1)
sG-A C—L
Alternate Name: Begin Age (Mal: End Age (Ma):
I *- [ *l.
Add I Clear
- siratigraphic Units Selected: - - - .
Top | Base | Name | Lever | Eon | E
620, 0|Chase Poor_ Phanefozoic

748,
1595
1.622]
1662]
1,920]
1.990]
1,980]
2312
2402]
2,703
3,039
3,169]

0/Towanda Limestone
OjWanaunsee

0|Root Shale

0/Stotier Limestone
0[Severy Shale
0/Topeka Limestong

2,402/Shawnee

0Lecomplon Limestone
0[Heebner Shale
0[Stslnaker Sandstone
0|Kansas City

a[Stark Shale

Poar
Poor
[Poor
Poor
Poor
[Poor
Paar
[Poor
Poor
Poor
Poor
[Poor

‘Pnangrazoic
_Phanerozoic

'Phanerozoic
Phanerozoic

‘Phanerazoic
‘Phanerazoic

[Phanesozoic

Phanerozoic

Phanerazoic

Phanerozoic

Phanerozoic

(5) Left mouse click in the Upper Series Color Box under the

Phanarozoic

[ modity ‘ Remove [

Remove All |

ol Pennsylvanian System to transfer the Upper Pennsylvanian

Cancel

Help |

Stratigraphic Units Data to the “Stratigraphic Units” Panel on
the “Enter Horizon Data” Dialog.
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@ Siratigraphic Units

~ Ending Depth:

2477.0]| [

Notice that the Stratigraphic

= = Units Data from the ICS
[ = Chart is transferred to the
=D e “International Commission on
8:‘,:;““’"" @ s Chart Stratigraphy” Panel.
(o] Subsystem Q Subgroup e ey ————————————
com e = — Now Select the “Add” Butto
O svmares O I I ow Select the utton
Osuge @ Bed [EET I to transfer the Stratigraphic
I "!‘ Units Data for the SG-A Bed
e | h' [T to the “Stratigraphic Units
Alternate Nlame:- e e Selected” Table.
-
Notice that the SG-A Bed is added to the s ey A e So LI 222
Members Column of the Stratigraphic Units LT T - R o r:b_
Plot Track. SG-A Bed was added to the S - T
“Stratigraphic Units Selected” table, see the l
highlighted top in the table. -
-
=2 o

el
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Modify data for the Severy Shale Formation in the Stratigraphic Units List

Highlight the Severy Shale, select the “Modify”
Button.

Notice the Stratigraphic Units Data are loaded into
the Stratigraphic Units Panel Fields and the
“Statigraphic Name is apart of,” fields are empty.

®©

|
[ 19200] H og]!l
 Data Entry Panel: Formation Tops -
| [ International Commission on Stratigraphy
Eon: (e

[Pnanuowc | Paleozoic
 System: r

L

op. Base Name
620, 0.Chase

0/Towanda Limestone
0Wabaunsee

Name is apart of,
S [ Super Group: 1
IL Jj|[ |
[iCromse | Subgroup:
[ II[ ]
I "m—l 1968 Kansas Chart |
‘Smasrnall d ”—J‘
r : | Begin Age (Ma): [EndAge (M
| Hf_m Shale | U 00| - \ oo s ogf]
Level Eon E

Poor Phanerozoic
Poor
Poor. Phanerozoic_
Poor
Poor __Phanerozoic

Phanerozoic
Poor Phanerozoic
Poor
Poor Phanerozoic
Poor___|Phanerozoic
Poor
Poor
Poor

=nannozoic

Modify || Remove H Remave All |

(L]

Left mouse click on the Severy Shale text to transfer all the Stratigraphic Units to the “Stratigraphic Units”

Panel on the “Enter Horizon Data” Dialog. Notice also

that the Severy Shale belongs to the Wabaunsee.

@ Stratigraphic Units

| [ Ending Depth:
1920.0 | I

Paleozoic

comess | ramapan |
(b [——

 Stratigraphic Mame is apartof, |
| Stage: ‘ Super Group:

[wirgatian I
Group: | Subgroup:

abaunset Sadow

w——l_
[W] Sm Shale

© Alternate Hame:
|[Severy Shale ||| n.o -f. oo] oo «- n.o]
|

Clear

Eon
Phanerozoic

Phanerozsic
Phanerozoic
Phanerazoic
Phanerozoic
Phanerozoic
Phanerozoic
Phanerozeic
anerozoic
Phanerozoic
Phanerozoic
Phanerozoic

| Modify ” Remove || Remove All I

= [
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@ Stratigraphic Units || Change the Ending Depth to
 Starting Depth: [ Ending Depth: H H
“ 1@ c —»19qu 1980.0, which is the start
(Dot Entry Panck Farmation Tops Depth of the Topeka
s Moo e Limestone and the next
. | e
gﬂ:mm O eon [;:borl.lmns ‘ Pennsyhvanian | )
Ctn O sunercroun [ S50 Now Select the “Modify™
er ICS Chart
gz::mm g:::w , |e——— Buttonto_ save the changes
Ca ar [“w—‘ cswergrows il and modify the contents of
O submeries O Meember |@ I I/l the “Severy Shale”
© stage O Bed [[Groue r - . .
 apaanses = I| Siratlg_raphlc:, Unlt_s in the
| Formaon: m—— “Stratigraphic Units Selected”
[severy Shale = e — table.
[ Alternate Name: 1 [ Begin Age (Ma): [ End Age (Ma):
|[severy Shale oo e |00 [ 00 « | n,n\|
ooy ] e J
Stratigraphic Units Selected:
Top | Base | Name Level Eon i
'Eig g‘*‘?h_umda Limestone :::: :::::::32
1.595] I Poor  Phanerozoic
| 1622 0 Root Shale Poor Phanerozoic
1862 0 Stotler Limestone Paor Phanerozoic
| 1.920| 0 Severy Shale Poor
.920| 0/Topeka Limestone Poor Phanerozoic
1980 2,402/Shawnee Paor Phanerozoic
.312| 0Lecompton Limestone Poor Phanerozoic
,402| 0/Heebner Shale Poor  |Phanerozoic
:: r; 2.47; ﬁ:nmr Sandstone :::: }%
,039| 0Kansas City Poor  |Phanerozoic
« ] 1 :
[Cwoary | [ wemove ][ memovenn |
|
Notice that the Kanwaka Shale Formation has N—
been modified to extend the ending depth to LIS Lanciie: 27440414 L0 Do o
£ = 3 B = - 7
1980°. This also add the “Stratigraphic Name is E CE T S e =N TS Q—
apart of” text fields. z | COll™ T b
.
Zlh
P -
J@ .
A
R
Arim
< = ! =
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Quick Plot Buttons — Plot Track Type - Default

Plot Track Type

(®) Default

Log Data Type
® Litho/PHI

() Spectral GR

) Log Only

) Resistivity

) Gamma Ray

.} Sonic

Misc

WELLINGTON KGS 1-32 (15-191-22501) T: 318 R: 1W 5: 32

Latitude: 37.315444 Longitude: -97.442414 Flevation (GL): 1252.0 Depih: 5240.0

Digital LAS File Curve Data

* Lithology — Gamma Ray

* LAS — Reference — GR, SP, CAL, Logs

* Colorlith — Porosity Imager

* Colorlith—Porosity Imager Nonlinear
* LAS — Litho-Density— NPHI, RHOB, PE Logs
* Colorlith—Rhoma-Umaa Track

* Lithology — Rhomaa-Umaa Track

* Thin Porosity Track

* Compute Wavelet Energy Spectrum
Horizons

*Horizons — Stratigraphic Units

ep Reference 2| 2| LifhoDensity Rhenar-Unaa invdets Stratigraphic Units
0 Gr 1s0ogEER RS0 PR 0[5 8
15650 §P 3zs0z PAAEM Al wemx o 1B § Memb Formati F*;;‘f
] S L o  RHOB 30 g E% B
1800 |= pUv can 1 Rl g 3 DPHI 01 B
=
= B
o ]
every Shale LE[ |
FE
E
B
=
[Topeka Linvestome
PR L T = = SR P
_2100 |
E
i g
_2200 | "~ E-i B
g BR| BEEE
=
e
_2300 |
i [ecompion Linestine
2400 S s e S
Shale
=
PR b
P = (oS 5 g O =525 ]
B [
i@s
_2600 | I( %%’ _________
Shaly Shaly Shaly
ay fhale  Sundsiene Sandstene frkese  Limerione Cabonate Didemile Delamite Gyprmn  Andopdrite Sakt Codl
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Quick Plot Buttons — Plot Track Type — Log Only

~ Plot Track Type
© Default

@ Log Only

Digital LAS File Curve Data
* Lithology — Gamma Ray

 Log Data Type
(@ Lithol/PHI

() Resistivity () Sonic
() Spectral GR () GammaRay () Misc

* LAS — Reference — GR, SP, CAL, Logs
* LAS — Litho-Density— NPHI, RHOB, PE Logs
* Compute Wavelet Energy Spectrum

Horizons
* Horizons — Stratigraphic Units

WELLINGTON EGS 1-32 (15-191- 22591 T: 31S R: IW 5: 32

Latitude: 37.315444 Longitude: -97.442414 Elevation (GL): 1259.0 Depih: 5240.0

Stratigraphic Units

ep Reference Lifhe-Density
T IER
d
It il
i
—
=l
i
e
133
TIRY
v
1
|
o
_EZIIH_LE
e
e
o ;—*iﬁf—ég
(&
==
S
2400 [ |
e |
2500 < h P
]
E
5]
B
T |G
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Quick Plot Buttons — Plot Track Type - Log/Colorlith

Plot Track Type Digital LAS File Curve Data

®) Default © Log Only *Lithology — Gamma Ray

Log Data Type * LAS — Reference — GR, SP, CAL, Logs

@ Litho/PHI O Resistivity () Sonic * Colorlith — Porosity Imager

O Spectral GR () GammaRay () Misc * Colorlith — Porosity Imager Nonlinear

* LAS — Litho-Density— NPHI, RHOB, PE Logs
* Colorlith—Rhoma-Umaa Track
* Lithology — Rhomaa-Umaa Track
* Thin Porosity Track
* Compute Wavelet Energy Spectrum
Horizons
* Horizons — Stratigraphic Units
WELLINGTON KGS 1-32 (15-191-2232 1) T: 31S R: 1W 5: 32

Latitude: §7.315444 Longitude: -97.442414 Flevation (GL): 1259.0 Depth: 5240.0
2 Litho- Density Rhomnaa-Trnaa

ep Reference g
i) oh 1500 SR SEpe PE
156,520 5P 33503 [ ORE GEWF  NPHI For 434
FRLL  COR 150t 1k o RHOEB EGE
1800 = f0 tan 120 3 DPHL "
every Shale _’E*
*B=4
B
Er
B
apda Limestone

FIINEYS
fﬂu WET[LATTY
|15

Eeemnpion Limetane

Ty
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Quick Plot Buttons — Log Data Type - Resistivity

Plot Track Type Digital LAS File Curve Data

@ Default ' Log Only . LithOlOg\j— Gamma Ray

Log Data Type * LAS — Reference — GR, SP, CAL, Logs

O LitholPHI @) Resistivity () Sonic * Colorlith— Resistivity Imager

(O Spectral GR ) Gamma Ray () Misc * Colorlith — Resistivity Imager Nonlinear

* LAS — Micro Resistivity Logs

* Compute Wavelet Energy Spectrum
Horizons

* Horizons— Stratigraphic Units
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Quick Plot Buttons — Log Data Type - Sonic

Plot Track Type

® Default () Log Only

Log Data Type

() Litho!PHI _) Resistivity ® Sonic
() Spectral GR () GammaRay (_' Misc

WELLINGTON KGS 1-32(15-191-22501) T: 315 R: 1W 5: 32

Latitude: 37.3153 Longitude: -97.4424 Flevation (GL): 1259.0 Depth: 5240.0
)

Digital LAS File Curve Data

* lithology — Gamma Ray

* LAS — Reference — GR, SP, CAL, Logs
* Colorlith — Porosity Imager

* Colorlith — Porosity Imager Nonlinear
*LAS — Sonic— SPHI, DT Logs

* Colorlith—Rhomaa-DT Track

* lithology — Rhomaa-DTmaa Track

* Thin Porosity Track

* Compute Wavelet Energy Spectrum
Horizons

* Horizons— Stratigraphic Units
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Quick Plot Buttons — Log Data Type - Spectral GR

Plot Track Type
®) Default

Log Data Type
() LithoiPHI
®) Spectral GR

. Log Only
() Resistivity () Sonic

i_} Gamma Ray (_) Misc

WELLINGTON KGS 1-32 (15-191-22501) T: 31S R: 1W 5: 32

Latitude: 37.3153 Longitude: -97.4424 F

Jevation (GL): 1250.0 Depih: 5240.0

Digital LAS File Curve Data
* Lithology — Gamma Ray

*LAS — Reference — GR, SP, CAL, Logs

*Colorlith—Th/U—-Th/K Track
* Colorlith—Hall K-Th-U (RGB) Track

*LAS — Spectral GammaRay —Th, U, K Logs

* LAS — Spectral Gamma Ray Ratios

* Compute Wavelet Energy Spectrum

Horizons

*Horizons— Stratigraphic Units
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Quick Plot Buttons — Log Data Type - Gamma Ray

- Plot Track Type
@) Default

) Log Only

Digital LAS File Curve Data
* Lithology — Gamma Ray

 Log Data Type
O LithoPHl O

Resistivity (' Sonic

O spectral GR ® [GammaRay () Misc

* LAS — Reference — GR, SP, CAL, Logs
* Compute Wavelet Energy Spectrum
Horizons

* Horizons — Stratigraphic Units
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