PfEFFER-java Applet
by John R. Victorine

Introduction

The PFEFFER-java 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, Tops, and Core 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:  PfEFFER-java
(
.Eﬁ_ > Publisher: University of Kansas
e
Location:  http://www.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

\ -

To access PfEFFER-java go to http://www.kgs.ku.edu/software/PfEFFER-java/. 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 PFEFFER-java Session and writes a LAS 3.0 File to your PC to save your PfEFFER-
java Session and the well data imported. 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 PfEFFER-java "Enter" Panel illustrated below,



http://www.kgs.ku.edu/software/PfEFFER-java/
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Loading Well Data

Click the "PfEFFER-java Enter” Icon Button, which will show the "Load Data" Dialog. The
dialog below displays an example of the Newby 2-28R well data loaded from the KGS Data icon
button with the data in the tables above. The icon buttons in the Data Source Panel assists the
user in loading well data into the PFEFFER-java Applet.

L2
r Data Source
Data Source Panel || KGsData [ KGS(Database & Server)
Load existing well data i ' Well Data Load data from Kansas
User can load from : X‘” Geological Survey
We
multiple sources. - Data (KGS) Database and
Server.
PC Data PC (ASCH Data Files)
m Ver 2.0 & 3.0 Tops CSV Rock Data CSV
= [usFile | frops [ Rock | Load ASCII Delimited
hgss = = Dat .
\.:_// i oty - Data Files from PC.
| Gl | = ?
Data Loaded Panel Data Loaded
. Data Source Filenames:
Positive feedba Ck to Log ASCIl Standard (LAS) Files:

. 1: Pl-Newby.2-28R.I
user to verify what : Sy =

source data was loaded e Displays the filename

of files loaded.

and location of the PC ASCH Files:
Topa CSV:

source. N
Dats Type 3.0 LAS CS5V KGS Data Type 3.0 LAS CS5V KGS Show the source of
Log Data vei¥ES ............ Rock Measured Data GO YES i e e the data and type.
Perforationa RO PIEFFER Data YES
Tops Data vES (Previous Saved Session)
Log Curves / Files LA  Core  Log Curves / Files LAS  Core Identifies the Log
Resistivity Gamma Ray YES Curves loaded.
Porosity . YES Spontanecus Potential  ....  YES

Dialog Buttons:
Continue — Build

== Neutron . YES e Fhotoelectric Factor - YES

== Bulk Denai: saes YES
PfEFFER “Spreadsheet” . w o
Clear — Clear loaded — -
data from this dialog. - Sl I et

Data Source Panel

The Data Source Panel provides two methods of importing data into the PfEFFER-java 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.

P
?“:
Data

Kansas Geological Survey (KGS) Database & Server Data

Kansas Well Data
This button allows the userto accesswell data stored in the Kansas database & Server. LAS ASCI Standard (LAS)version 2.0 Files & Core

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

St
b
EECEh

Data

Riek
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Log ASCII Standard [LAS) File Read
Thizwversion will read up to 3 Log ASCII Standard (LAS) Files, versions 2.0 & 3.0. This read proceszdoes not necessarily distinguizh between

the two versions. The LAS Java Read classes follow the rulesset up by the Canadian Well Logging Society for both versions.

Tops C5V ([comma separated values) ASCII File Read
Thizwversion will allow the userto map a comma delimited ASCII file data columns to the tops data variables in the Profile Web Application.

Measured Core C5V [comma separated values) ASCII File Read
Thizwversion will allow the user to map a comma delimited ASCII file data columns to the measured core data variablesin 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, Core Data and Brine Data, etc. are 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 and Core Image
Files as Joint Photographic Experts Group (JPEG) images as well as Tagged Image File Format
(TIFF) images. 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, Perforation Data and Core
JPEG Image Files. 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

\___JData
PC Data PC (ASCIl Data Files)
|—| Ver 2.0 & 3.0 Tops C5V
LAS File Tops
NS/
L .

!

Rock Data C5V

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

|2 | Search for Data on KGS Se = 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: for well data by API-Number. The Format for the APl is
2 API-Number @ Lease name (' Township Range Section §5-CCC-99999 where

Enter Lease (Drop Well Number, Not Case Sensitive): * 55 —Two Digit State Code

* 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. “Newby”, which will look for
= allwells with the phrase “Newby” inthe lease name.
* Township-Range-Section — Search for a list of Wells

Mewby

| List of Oil & Gas Wells:

LTCII API-Number | Well Name Operator
LT__[15-067-20128 |Newby Gas Unit'C’'2 Amoco Production Co. |~ o
_T__[15-151-21404 |Newby B 1-10 Texas Energies, Inc. |—| by a specific area.
_T__|15-151-20673 |Newby 1-14 Texas Energies, Inc

_T__|15-189-20067 |NEWBY 2-34 MESA PET

_T__|15-189-20962 |NEWBY 3-34 MESA OPERATING
TCI [15-189-22225 |Newby 2-28R Pioneer Natural Resou ~ List of Kansas wells that match the search criteria
T__15189-20373 ). T. NEWBY Gas Unit 2 TEXACO INC
____|15-125-30191 |NEWBY TRUST 'D’ 4-6 Dart Cherokee Basin O|
_____[|15-205-20826 |ORLAND NEWBY 1 M & O OIL COMPANY
_____[|15-205-20894 |M & O (MORRIS?) (NEWBY?) 7 TWIN |M & O OIL COMPANY
_T__|15-155-02712 |NEWBY 2 EL DORADO REFINING & |

41 I | I ' Load Well Data Buttons
Ecaclats } * LAS File Data — Load Log ASCII Standard (LAS) Files

| LASFile Data Top Picks | Core Data Core Images | * Tops Picks — Load Formation Tops Picks
+ Core Data — Load Measured Core Data
* Core Images — Load Core Image File Data

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, Perforation Data and Core

JPEG Image Files.

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

15-189-22225

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, i.e. “%Newby%”.

Search By:
i) API-Number i Leaze name i_) Township Range Section
Enter Leazse (Drop Well Number, Not Cazse 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 () Township Range Section
Section: Township: Range:

[ dl[ mow  @s|| @ew o

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 (=

r earch for Data in Kansas Geological Survey Database:

~ Search By:

{:} API-Number @ Lease name

i Township Range Section

"Enter Leaze (Drop Well Number, Not Case Sensitive):

Mewby
Search
r List of Qil & Gas Wells:
LTCl|  API-Mumber Well Mame Cperator
LT __15-067-20128 |MNewby Gas Unit'C' 2 Amoco Production Co, [
T |15-151-21404  [Newby "B 1-10 Texas Energies, Inc.  [=|
T [15-151-20673 |Mewby 1-14 Texas Energies, Inc. | |
_T_ |15-189-20067 |MEWBY 2-34 MESAPET
_T_ |15-189-20862 |MEWBY 3-34 MESA OPERATIMNG
LTCI 15-189-22225 |Mewby 2-Z8R Fioneer Matural Resou
_T_ |[15-189-20373 |J. T. NEWBY Gas Unit 2 TEXACO IMC
15-125-30191  |NEWBY TRUST D" 4-6 Dart Cherokee Basin O
15-2058-20826 |ORLAMD MEWBY 1 M & O OIL COMPANY
15-205-20894 |M & O (MORRIS?) (NEWBY?) 7 TWIN (M & O OIL COMPANY

T__|[15-155-02712

NEWBY 2

EL DORADO REFIMIMNG &

q] I

| ¥

LAS File Data

" Load Data:

Top Picks Core Data

Core Images

Cloze

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.

i ) — | ™
= | 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 Profile 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 Mormal Resistivity MINY OHM-M  : 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 Profile program is a later version of code from the GEMINI Project LAS File Viewer
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
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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.

18



rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2/538| 2 580Krider Limestone MEMBER Pl =

MED 2629 0|Gage Shale MEMBER F

KD 2712 0|Fort Riley Limestone MEMBER P

KD 2777 2788|Florence Limestone MEMBER P

KD 2,807 0/Wreford Limestone FORMATION |P|

MED 2,832 0|Council Grove GROUP Pl= Remove
MED 2832 0{Council Grove GROUP P

MED 2,832| 2,853.5|5peizer Shale FORMATION |P) Remove All
MED 2,853.5| 2 884 5|Funston Limestone FORMATION |P)

MED 2,894 5| 2 910 .5(Blue Rapids Shale FORMATION |P)

KD 28105 2929/ Crouse Limestone FORMATION |P—

MED 2929| 2 933.5/Easly Creek Shale FORMATION |P) Load Data
MED 29335 2947 (Middleburg Limestone MEMBER P

MED 2,947| 2,957 5|Hooser Shale MEMBER F Close
MED 2,957 5| 2 962 5|Eiss Limestone MEMBER F':

1] Il | »]

Now select the “Remove” Button.
rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2,538| 2580|/Krider Limestone MEMBER P|

MED 2,629 0|Gage Shale MEMBER P

MED 2712 0|Fort Riley Limestone MEMBER. P

MED 2777 2789/Florence Limestone MEMBER. P

MED 2807 0|Wreford Limestone FORMATION [P

MED 2,832 0|Council Grove GROUP P19 Remaovel
MED 2,832 2 853.5|Speiser Shale FORMATION [Pl

MED 28535 2894 5/Funston Limestone FORMATION [P Remove All
MED 2,894 5| 29105/ Blue Rapids Shale FORMATION [P

MED 29105 24929/Crouse Limestone FORMATION [P

MED 2,929| 2 933 5|Easly Creek Shale FORMATION [P |

MED 29335 2947 Middleburg Limestone MEMBER P Load Data
MED 2,947| 2,957 5|Hooser Shale MEMBER P

MED 2,957 .5| 2 962 5|Eiss Limestone MEMBER P Close
MED 29625 2872 5|5tearns Shale FORMATION F':

{4 ll [ ]

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:
() HUG ELOG-EM | [ﬁdd to User's Stratigraphic Units List:
Il Remove & Replace ®) Add to List ) Add New Units Only
© mKD |
. ] Source Top | Base Name Ran
_?:' MEKD-07/2006 MKD-07/2006 2,789 23807Maffield Shale FORMAT]
(1) Select the MKD- (2) Select the “Add All" Button to move the contents from
07/2006 Source, the “Add to User’s Stratigraphic Units List” Table to the
which will be “User’'s Stratigraphic Units” table.
displayed in the “Add
to User’s Stratigraphic
Units List” Table.
4 [ | [ »
Add Add All Clear Selection
rUser's Stratigraphic Units:
Source Top | Base Name [ Rank | | ciear setection
MKD 2,538 2580 Krider Limestone MEMBER P~
MKD 2,629 0/Gage Shale IMEMBER 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 2,807 0Wreford 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 MEMEBER P
MKD 2,947| 2,957 .5Hooser Shale [MEMBER P | Close
MKD 2,957.5| 2,962 5|Eiss Limestone ]IMEMEER P
a] T 1]

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

Load KGS Well Data — Core 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 “Core Data” Button will automatically load any
measured core data that is in the KGS Database and import directly into the web app.
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As the user accepted each data type the “Data Source Filenames:” Panel in the Load Data Dialog
changes. The LAS File that was downloaded from the KGS Server to the Profile Web App is
added to the “Log ASCII Standard (LAS) Files” panel will show the filename downloaded. The
Log Data, Perforations, Tops Data, Measured Core Data, Core Images and the Geologist Report
Data Type have been downloaded from KGS.

D}ad Data o |

rData Source
KGS Data r KGS (Database & Server)
Well Data
ﬁell
i Data
PC Data r PC [ASCI Data Files)
Ver 2.0 & 3.0 Tops C5V Rock Data C5V
e
]_q.‘;lj LAS File Tops Rock
.l ﬁ LA é‘ Data | ! Data
I T
rData Loaded
r Data Source Filenames:
r Log ASCIl Standard (LAS) Files:
1: 1022012442.1as
2:
3:
r PC ASCI Files:
Topa C5V:
Core CSV:
Data Type 3.0 LAS C5V HKGS Data Type 3.0 LAS C5V KGS
Log Data L L il L.l YES PRock Measured Data ... ... ... ... YES
Perforations L. L. L.l ... YES PEEFFER Data L
Topa Data e e e e YES
Log Curves / Files LAS Core Log Curvea / Files LAS Core
Beaiastivity S YES e Gammz Ray e YES
Porocaity S YES YES Spontanecus Potential e YES
-- Neutron R YES - Photoelectric Factor R TES
—— Bulk Denaity e YES
—-— Sonic e YES
Continue ‘ | Clear ‘ ‘ Exit
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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
Core http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.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
Core http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.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_Core_Data.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
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.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)

PC Data PC (ASCII Data Files

Ver 2.0 & 3.0

LAS Fille
100

Well Data

%ﬁ-@..
aa Data

Tops C5V Rock Data C5V
Tops Rock

Data ; Data
| ~ia

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
=
o MName
e 3 Cutter_KGS-1
Recent Places 3 Newby_2-28R

Desktop

w!
Libraries

‘A

Computer

@

MNetwork

2] Newby_2-28R

7 Wellington_KGS_1-32_LAS3

2] Wellington_KGS_1-32_LAS3

7 Wellington-KGS-1-32

2] Wellington-KG5-1-32

“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

A 1 Wallinatan ¥RS_1.27 nan

j & @ cf Ev

Date modified & I
10/10/2014 10:40 AM
10/7/2014 7:01 AM
10/7/2014 2:00 PM
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 E
10/9/2014 10:23 AM
10/9/2014 7:50 AM
10/9/2014 10:23 AM
10/9/2014 7:56 AM

ANSQINTA AN2A AkA

4 | 1

File name: |We\|ington-KGS-‘I-32

3
ﬂ Open

Files oftype | All Files (%)

ﬂ Cancel
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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 Profile 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. “2(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

0.0

5248

Step Depth Null Value
A g

"Start Depth:—‘ "End Depth

) Do NOT Add this Data

® Add this Data

NMNERM ANITS @ DESCRIPTION
DEFT |.F  Depth =
GR |AF‘I : Gamma Ray r
CALA |.IN : Caliper B
? (VPVSXX ) |  WAVE WPNXX
7 { WVPVSYY ) | - WAVE VPN
7 (VPVS ) | - WAVE VPIVS
? (BSZ ) |.in:F_|'rtSize
miT |.USECJ'F[ : Acoustic transit time
TENS |.LEI : Tenzion
? [ AZHC ) |.1:Ieg . Azimuth of Pad 1
? [ RAD1 ) |.in . Radiuz1

[,

-

~Log_Definition

MHNEM . UNITS : DESCRIPTION

| ASSOCIATIONS

DEFT.F :Depth {F}

GR APl Gamma Ray {F}

CALA M Caliper {F}

ITTT USECIFT : Acoustictransittime {F}
SP MV Spontaneous Potential {F}

RXRT .RATIO  : Rxo/Rtratio {F}

RT .OHM-M : Deep Resistivity {F}

RHOB GMICC : Bulk Density {F}

PE BARMNS/E : Photoelectric factor {F}
MPHS PU  : Meutron porosity {F}

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

MIMNY OHM-M  : Micro Inverse Resistivity {F}
MMOR OHM-M  : Micro Mormal Resistivity {F}
POTA % : Potassium Concentration {F}
URAM PPM  : Uranium Concentration {F}
THOR .PFM : 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.
e Greenish yellow — BARNS/E or Photoelectric Factor Logs
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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

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 PROFILE web app.

[ ~Log_Definition

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

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

MNEM UNITS :DESCRIPTION [CALAIN - Caliper {F}
ITTT USECIFT :Acoustictransittime {F}

miT ].USECJFT:Acoustictransit time SP .MV : Spontaneous Potential {F}

RXRT .RATIO :Rxo/Rtratio {F}

TENS ]LB : Tension RT .OHM-M : Deep Resistivity {F}

RHOB .GM/CC : Bulk Density {F}

2 (AZne) ]“9?‘*2‘"""‘ of Pad 1 =|IPE .BARNS/E  : Photoelectric factor {F}
NPHS PU :Neutron porosity {F}
? (RAD1) " |IDRHO .GM/ICC  : Bulk Density Correction {F)
DPHS .PU : Density porosity {F}
MINV .OHM-M : Micro Inverse Resistivity {F}
MNOR .OHM-M : Micro Normal Resistivity {F}
POTA % :Potassium Concentration {F}
2 (RAD4 ) in i URAN PPM :Uranium Concentration {F}
THOR .PPM : Thorium Concentration {F}

2 (RAD2) Lin : Radius2

? (RAD3 )

? (RADS )

? (RADS )

2 (TPUL )

2 (DTXX ) Luspf : WAVE XX Flexural

2(DTC) uspt : 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 Profile program is a later version of code from the GEMINI Project LAS File Viewer
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.

| Select KGS Standard Toolk =" X
Mnemonic Description Units Minimum | Maximum
GR Zamma Ray AP 0 150) =
CGR Gamma Ray Minus Uranium AP 0 150
3P Spontaneous Potential MY 0 1
CAL Caliper IM i} 12
PE Photoelectric factor BARMS/E 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Correction GMICC -1.5 0.5
DFHI Density porosity PU -0.1 0.3
MPHI MNeutran porosity PU -0.1 03] _
SPHI Sanic porosity PU -0.1 0.3
OT Acoustic transit time USECIFT 40 140
COMD Conductivity MMHOM 0 2,000
CILD Deep Induction Conductivity TMHOM 0 2,000
CILM Medium Induction Conductivity MMHOM 0 2,000
REZ Resistivity OHM-M 0.1 1,000
RDEP Deep Resistivity OHM-M 01 1,000
RMED Medium Resistivity OHM-M 0.1 1,000
RSHAL Shallow Resistivity OHM-M 0.1 1,000
ILD Deep Induction Resistivity OHM-M 0.1 1,000
ILM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 01 1,000
LL Deep Laterolog Resistivity OHM-M 0.1 1,000
MLL Micro Laterolog Resistivity OHM-M 0.1 1,000
LLE Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
SM Shallow Mormal Resistivity OHM-M 01 1,000
MMOR Micro Mormal Resistivity OHM-M 0.1 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 01 1,000
WY Micro Inverse Resistivity OHM-M 0.1 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 01 1,000
AHTZ0 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 OHM-M 01 1,000
AHTED Array Induction Resistivity-90 OHM-M 0.1 1,000
THOR Tharium Concentration PP =10 30Lx

| Select || Cancel |
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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

==

7=

0.0

Start Depth: | [ End Depth Step Depth— [ Null Value
[ e et v

' Do NOT Add this Data

MMNEM

(@ Add this Data

{UNITS @ DESCRIPTION

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS|

DEFT.F  :Depth {F}

GR APl Gamma Ray {F}

CALA M Caliper {F}

ITTT .USECIFT  Acoustictransittime {F}

mT

|.USEC.|'F[ . Acoustic transit time

TENS

|.LB : Tension

7 { AZHC )

|.deg - Azimuth of Pad 1

7 [ RAD1 )

|.in : Radius1

7 { RAD2 )

: Radius2

7 { RAD3 )

in : Radius3

7 { RAD4 )

7 { RADS |

in : Radius5

7 { RADS )

: Radiusg

2 { TPUL }

n
n
in : Radius4
n
n

Tension Pull

7 ( DTXX )

uspf : WAVE XX Flexural

DT

USECIFT : Acoustic transit time

SP MY - 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}

MIMY . OHM-M  : Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Mormal Resistivity {F}
POTA %  Potassium Concentration {F}
URAM 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
Profile 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.

27



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 PROFILE 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.

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

The above dialog represents the changes made for the neutron/density porosity logs. The last
curves to be modified are the Array Induction Logs. Haliburton 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).0hmm :
(?RT60).0hmm :
(?RT30).0hmm :
(?RT20).0hmm :
(?RT10).0hmm :

90in Resistivity 2ft Res to AHT90.O0HM-M
60in Resistivity 2ft Res to AHT60.0HM-M
30in Resistivity 2ft Res to AHT30.0HM-M
20in Resistivity 2ft Res to AHT20.O0HM-M
10in Resistivity 2ft Res to AHT10.0HM-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 PROFILE
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
r KGS (Database & Server)

- PC (ASCII Data Files)
Ver 2.0 & 3.0 Rock Data C5V

LAS File Rock
| NAY]

% ;% ! %ﬁta

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

2:

3:

r PC ASCI Files:
Topa C5V:

Core C5WV:

Data Type - Data Type
Log Data Rock Meaaured Data
Perforations PEEFFER Data

Tops Data

Log Curves / Files Log Curves / Files
Beaistivity S YE e Gamma Ray

Poroaity R YE e Spontanecouna Potential
-- NHeutron R R Photoelectric Factor
—-— Bulk Denaity

—-— Sonic
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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

KGS (Database & Server)

Well Data

A Data

PC Data PC (ASCII Data Files)
Ver 2.0 & 3.0 Tops C5V Rock Data C 5V
LAS File Tops Rock
LIt
Data

I

dl

Data
o
T

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.

|= | Select Formation Tops Comma Delimited File from your M

Lookin: | | data
=
e MName
-~z

RecentPlaces

Desktop

wwl
Libraries

A

Computer

@

Netwaork

| Wellington_KGS_1-32_LAS3
2] Wellington_KGS_1-32_LAS3
| Wellington-KGS-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-KG5-1-32_geo
2] Wellington-KGS-1-32_geo
“al Wellington-KGS-1-32_Tops
2] Wellington-KGS-1-32_Tops

j cf Ev

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

< | 111

m

-

File name: |We||ingtoanGSf‘I732_Tops

Files of type: | All Files )

=
=

3
Open |
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 Profile Program, where the Tops CSV file name is
entered into the “PC ASCII Files:” Panel as well as the data type source.

| e x|

-Data Source

KGS Data r KGS (Database & Server)
Well Data
el
\_rData
PC Data r PC (ASCIH Data Files)
Ver 2.0 & 3.0 Tops CSV Rock Data CSV
LAS File Tops Rock
ﬁ & %" Data [°_ Data
il !?

rData Loaded
r Data Source Filenames:

rLog ASCI Standard (LAS) Files:

1: Wellington-KG5-1-32.las

2=

3:

rPC ASCI Files:

Topa CEV: |Welington-KGS5-1-32_Tops.csvy

Core C5V:
Data Type 3.0 LAS C5V HKGS Data Type 3.0 LAS C5V KGS
Log Data L. L. YE5 .. .. ... Rock Measured Data A
Perforations 0 PEfEFFER Data o
Tops Data . L.l L. YES
Log Curves / Files LAS Core Log Curves / Files LAS Core
Resiativity S YES S Gamma Ray . YES
Poroaity e YES e Spontanecus Potential e YES
-— Heutron R YES R Photoelectric Factor e YES
—— Bulk Density e YES
-— Sonic S YES
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Importing PC Data — Core CSV (Comma Separated Values) File.

Most of the web apps will use the same input dialogs to import Core Data 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 Core Data CSV file is
being imported into the web app.

Data Source
KGS Data KGS (Database & Server)
[ ] Well Data
H __Data
PC Data PC (ASCII Data Files)
Ver 2.0 & 3.0 Tops CSV
LAS File Tops
AL %’ Data
b A

Rock

Data
g
7

Rock Data C5V

Left Click on the “Rock Data” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select Rock Data 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 Core
CSV file Wellington-KGS-1-32_Core_Data.csv, highlighted below. Select the Open button to

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

| = Select Rock Data Comma Delimited File from your M

Recent Places

Desktop

ST
Libraries

A

Computer

@

MNetwork

Look in: | | data
- Name .
— | Wellington_KGS_1-32_LAS3

2] Wellington_KGS_1-32_LAS3
| Wellington-KGS-1-32
2] Wellington-KGS-1-32
“a] Wellington-KGS-1-32_Brine
2] Wellington-KGS-1-32_Brine
““al 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

=l

< | 1

® 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: ‘Wellington-KGS-‘I-32_Core_Data

Files of type: | All Files (%)

Cancel

j Open
=

i
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The “Map File Column
- — Number to Rock Data

~ 1=t Line of Comma Delimited File: .
KANSAS GEOLOGICAL SURVEY FILE MO, : HH-50408, WELLINGTOMN-KGS-Mo. 1-32 FIELD : COlumn” Dlalog allows
WELLINGTON,"DATE - August 12, 20117 "SUMNER COUNTY, KANSAS™ "ANALYSTS - WH, SB, the user to map the file
R columns number to the
~ 2nd Line of Comma Delimited File: Web app tOpS data
MO TOP - BASE KMAX K90 KVRT GMCC PCORE,SW,S0IL -

structure. In this example
the file has the well
Rock Data Columns: information in line one of
Start Reading DataatRow | 3| Assume Row & Column Countis 123.. | the Core Data CSV File
Rock Data Column Hame File Column Number ™| and Iine two Of the Core
Data CSV File has the file
data columns. In this case
the chosen file columns
match the Core
Mnemonics for the core
data structure. The File
Column Number is
automatically assigned to
the Rock Data Column
Names. The user only
needs to select the “Load
Data” Button to parse the
Core Data into the web

app.

Depth Top

Depth Bottom

Depth Correction

Stratigraphic Unit

Stratigraphic Name

Depositional Environment

Lithofacies

Whole Core Porosity

Core Plug Porosity Routine

Core Plug Porosity 800 P51

Core Plug Porosity Insitu

Effective Rock Porosity

Whole Core Permeability Maximum

Whole Core Permeability 90 deg

Whole Core Permeability Vertical

Core Plug Permeability Routine

Core Plug Permeability KL Routine

Core Plug Permeability Insitu

Core Plug Permeability KL Insitu

Core Plug Permeability Vertical

0il Saturation

Water Saturation

Grain Density (gmicc)

Density of Rock Dry (gm/cc)

Density of Rock Wet (gmicc)

Archie Cementation Ambient

Archie Cementation Insitu

Archie Saturation Ambient

Archie Saturation Insitu

ARAARARRARRARRANRARRARRARRARRN

Lithofacies Code

Load Data H
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Core Data CSV (Comma Separated Values) File Structure.

The Wellington KGS 1-32 Core Data 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 core data,

illustrated below,

Line1 Well HeaderInfo KANSAS GEOLOGICAL SURVEY,FILE NO.
Line 2 Data Column Labels }JO ,TOP, -
Line3 Data Start

2-39,3636.40,-,3638.90,0.01,<.01,¢.01,2.70,0.6,80.5,0.0

»3660.40,-,3660.
L 3661.70,-,3662.
,3662.50,-,3663.
.3663.00,-,3663.
-36p4.30,-,3664.
.3665.00,-,3665.
,3666.00,-,3666.
,3667.20,-,3667,
,3668.50,-,3669.
»3669.30,-,3669.

o

,3670.
L3671,
,3672.
,3673.
3-14,3674.
3-15,3675.

1
= OONONEeEWN=O

=

LN I P AP i P i R
1

e
wr

0o
0o
30
40
0o
30

»=,3670,
.-.3671.
,-,3672.
,—»3673,
,—-,3674.
»=,3675,

75,
oo,
oo,
50,
75,
60,
25,
70,
oo,
80,

2.00,0.08,2.29,2.62,4.7,82.5,0.0
2.72,1.74,0.02,2.61,6.8,75.1,0.0
3.70,2.96,4.55,2.59,11.1,45.5,22.5
25.36,9.94,29.36,2.60,14.1,41.2,29.2
12.42,8.97,3.84.,2.62,8.0,97.6,0.0
4.20,3.40,3.38.2.61.,7.4,968.6,0.0
8.64,0.40,¢.01,2.56,5.5,46.0,10.7
6.56,5.97,1.93,2.60,5.8,93.9,0.0
21.77,10.68,5.78,2.59,12.0,82.4.0.0
20.30,20.03,10.96,2.60,11.8,70.4,0.0

: HH-50406, ,WELLINGTON-KGS-No.
,BASE ,KMAX,K90,KVRT,GMCC,PCORE,SW,50IL
2-29,3627.55,-,3628.00,0.02,<.01,<.01,2.69,0.3,90.9,0.0

60,
50,
80,
90,
50,
80,

64.64,60.27
9.68.8.11,2
14.08,13.60
13.37,12.95
21.85,21.24
22.31,19.92

,35.99,2.61,13.1,75.8,0.0
.41,2.79,19.7,50.2,23.9
,7.96,2.77,22.7,48.0,27.1
,8.20,2.79,24.3,50.1,24.4
,9.30,2.77,22.9,52.8,28.2
,11.61,2.78,26.4,58.8,25.2

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

: WELLINGTON,

The “Map File Column Number to Rock Data Column” Dialog allows the user to map the data in
the Core Data 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 core data structure. The
program then assigns the column number to the Rock Data Column Name starting at column
1,2,3, ... if the file column name used matches the expected rock data column name. The
Column Names matrix used to parse the file column variables are listed below,

Mnem | Description Mnem | Description

Depth Data Density Data

TOP Depth Top GMCC Grain Density (gm/cc)

BASE Depth Bottom RHOD Density of Rock Dry (gm/cc)

CORR Depth Correction RHOW Density of Rock Wet (gm/cc)
Stratigraphic & Environment Descriptions Permeability Data

STU Stratigraphic Unit KMAX Whole Core Permeability Maximum
STN Stratigraphic Name K90 Whole Core Permeability 90 deg
ENV Depositional Environment KVRT Whole Core Permeability Vertical
LITHO | Lithofacies KPLG Core Plug Permeability Routine
Porosity Data KKL Core Plug Permeability KL Routine
PCORE | Whole Core Porosity KINSI Core Plug Permeability Insitu
PPLUG Core Plug Porosity Routine KKLIN Core Plug Permeability KL Insitu
P800 Core Plug Porosity 800 PSI KPVRT Core Plug Permeability Vertical
PINSI Core Plug Porosity Insitu Archie Constants

PEFF Effective Rock Porosity MAMB Archie Cementation Ambient
Saturation Data MINSI Archie Cementation Insitu

SOIL Oil Saturation NAMB Archie Saturation Ambient

SW Water Saturation NINSI Archie Saturation Insitu
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Mnem

Description

Mnem | Description

Radioactive Data

Computed Data Types

GR Gamma Ray COMPUTED | Th/U Thorium/Uranium Ratio
CGR Gamma Ray Minus Uranium COMPUTED | Th/K Thorium/Potassium Ratio
PGR Pseudo Gamma Ray COMPUTED | Gamma Ray

THOR | Thorium Concentration COMPUTED | Grain Density (gm/cc)

URAN Uranium Concentration COMPUTED | Porosity

Unknown Linear Data

Unknown Log Data

LIN_1 | Linear Track Curve 1 LOG_1 Semilog Track Curve 1
LIN_2 | Linear Track Curve 2 LOG_2 Semilog Track Curve 2
LIN_3 | Linear Track Curve 3 LOG_ 3 Semilog Track Curve 3
LIN_4 | Linear Track Curve 4 LOG 4 Semilog Track Curve 4

The Wellington KGS 1-32 Core Data CSV File example above line 2 has only the Top, Base
KMAX, K90, KVRT, GMCC, PCORE, SW and SOIL as the column name variables. The
program was able to map each of the column headers to the core data structure, i.e.

Column File Column Label

NO
TOP
BASE
KMAX
K90
KVRT
GMCC
PCORE
SwW
SOIL

OCoOoONOOULL A WN K

b
= O

Core Data Name
Depth Top

Depth Bottom

Whole Core Permeability Maximum
Whole Core Permeability 90 deg
Whole Core Permeability Vertical
Grain Density (gm/cc)

Whole Core Porosity

Water Saturation

Oil Saturation
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When the user selects the “Load Data” Button on the “Map File Column Number to Rock Data
Column” Dialog the data is parsed into the Profile Program, where the Core Data CSV file name
is entered into the “PC ASCII Files:” Panel as well as the data type source.

=)

rData Source

KGS Data [ KGS (Database & Server)
Well Data
FData
PC Data rPC (ASCI Data Files)
Ver 2.0 & 3.0 Tops C5V Rock Data C5V
LAS File Tops Rock
ﬁl E Eu Data I Data
i s

rData Loaded
r Data Source Filenames:
r Log ASCII Standard (LAS) Files:
1: Wellington-KGS-1-32.las

2:

3:

r PC ASCII Files:
Topa C5V: Welington-KG5-1-32_Tops.cev
Core C5V: |Welington-KG5-1-32_Core_Data.csv

Data Type 3.0 LAS C5V EGS Data Type 3.0 LAS C5V EGS
Log Data Ll L. YES ... ... Bock Measured Data (... ... ... YES
Perforations HO o e e e PEEFFER Data HO o i i e
Tops Data o YES . ...
Log Curves / Files LAS Core Log Curves / Files LAS Core
Reaiativity e YES I Gamma Ray - YES
Poroaity e YES YES Spontanecua Potential - YES
—-- Heutron R YES R Photoelectric Factor R YES
—— Bulk Densitwy R YES
—- Bonic e YES

‘ Continue ‘ ‘ Clear ‘ ‘ Exit ‘

There must be at least one Resistivity and one Porosity curve to run this program. Notice that
the Resistivity and the Porosity Log Curves are green in the “Log Curves / Files” table as a flag

to the user that the necessary curves are present. The user can now enter “Continue” Button to
build the PFEFFER Spreadsheets.
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PfEFFER Dialog

The “Load Data” Dialog is the entry to the PFEFFER Spreadsheets. 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 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 load the PfEFFER Dialog.

| [1t] 2 | ] v ] ] o] sovosn [ 12 50 ] |

VALUE - DESCRIPTION
2342.0| - |START DEPTH
3162.0{ - |END DEPTH
0.5 = [STEP LENGTH
-999.25 - |NULLVALUE
Pioneer Matural Resources USAlnc.| - [Company

Format }|*|

i

F

F

F

F

5

Mewby 2-28R| - [Well Name S
PANOMA GAS AREA| - |Field 5
28| : |Section |

31| @ s (ow - [Township (e.g. 425) S
S

5

5

S

S

5

S

5

5

37| E ®w - [Range (e.g. 25E)
- |Location (Sec Town Range)
- |Location 1 (quarter calls)
- |Location 2 (footages)
STEVENS| : |County

Kansas| : |State

= |Country
: |Province

= [Senvice Company

- |License Number S
06/13/2008| - |Completion Date DDMMAYYYY

15-189-22225| - |API-Number

= [Unigue Well ID Number
37.317197| - |Latitude

-101.3545478| - |Longitude

- |Geodetic Datum

291354.07| - [X or East-West coordinate

4132456.82| - |Y or Morth South coordinate

: [Horizontal Co-ordinate System

14.0/ = [UTM Location

: |Well Status

GL| : |Permanent Data

w

: |Above Permanent Data

KB| : |Depth Reference (KB DF CB)
: |Elevation of Depth Reference
1] = |Run Number

- |Total Depth Logger

: |Total Depth Driller

: |Casing Boltom Logger

: |Casing Boltom Driller

- |Casing Size

- |Casing Weight

- |Bit Size

B T T O T T < Y M oo o I N

Only the “Headers” Tab is displayed until the user creates flow units, which will appear next to
the “Headers” Tab. The header panel allows the user to edit well header information.
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PfEFFER Panel Organization

A single “Excel Type” workbook is used to organize all the well log information for a particular
well. We will refer to this workbook as a well workbook (even when the well is a dry hole). Each
well workbook contains unit worksheets. A unit is a stratigraphic subdivision as defined by a
user. So, a unit may be a formal geologic formation, a reservoir interval, or a reservoir
subdivision. Logging data may be downloaded for multiple units from LAS File(s).

ToolBar {|
Selected Values {

Archie & Other |

Parameters

e = :
;.QTH;H,‘JM Bl Vi) Ll B0 | swmw'—(-_ L'-L
Rt | vsh Clean | Shale | PHRt | matx | fuld | ?Vsh | Vsh-1 | Vsh-2 | | PHI2nd | malrix | fuid | ?Vsh | Vsh-2nd| Rxo
LD &R 10.428] 150AVERAGE | 271 N0 ot 475 189N0 s
Flow Unit: Oepth | THK | RT | PHI RWA RO | mA | sw | sw VSH | PAY | | 18t
Coltonwood Limestone 29855 05 3260021 0148 0226 37000263 (0055 0507 0077 | -
; 2 2986 05 3727015 0083 0444 3120245 0051 0385 (0049 ¢
Start Oophie ;< Ead Deplhc - 29865 05 435401 0043 0999 26390478 0047 0271 10026 | ¢
29855 30079 2987, 05 52530079 0032 1602 24670552 0043 0187 0017 |
Archie Equation Parameters 29875, 05 62710071 0031 1983 24350562 0033 0165 0015
e N 2983 08 7357007 0038 204 24820526 0036 0175 0016
FREE 29885, 05 82630063 0032 2519 24290552 0034 0182 0014
s 2989, 05 88000055 0026 3305 23370812 0033 0198 001
A 10" 29895 05| 905600048 002 434 22420692 0033 0197 (0007
" ‘ 20 2990/ 05 00610042 0015 5668 2147079 0033 0177 10.004
& 20| 29905 05 88640031 0008 10405 19521083 0033 0161 100
= oo 2991, 05 84520026 0005 14792 184611322 0034 0146 100
| 29915 05 78420023 0008 9182 19531082 0035 0142 100
Rah: 00" 2992 05 70180055 0021 3305 225000686 (0037 _ 0.148 _ 10.008
PHIsh: I 00l 29928 05 603008 0038] 1562 25340509 004 0169 10019
2993 05 5060.008 0048 1041 2680453 0088 0179 0025
Y Y C 20935, 08 41280108 0048 0857 270800454 0043 0188 10029
Nodify in Beaders Panel ||™ 2904/ 05 34850124 0053 065 280400431 0053 0194 10035
Rat: 055 & 580 7| 29945 05 30290146 0064 0469 29600393 10057 0183 (0044
Total Depth: 31620,| 2998 05| 27130166 0074 0362 3120265 008 0182 0052
29955 05 2420.176 0077|0322 3175036 0063 0184 |0.056
e 580, B 2000] 08 2350178 0074 0315 31630386 0085 0174 (0056 {
Bottom Temp: 1200 ¥/ 29965 05 2282018 0073  0308] 31660367 0065 0175 10056 (
paspe 2997, 05 22840178 0072 0315 31460371 0066 0182 (0056 ¢
" 29075 05 23310168 0065 0354 30560389 (0065 1018 10051
PRI Cut: 00l 2.908] 08 23780161 0061 0385 29950402 0064 0195 0048
ok 10| 29985 05 23870151 0054 0438 28960428 0084 0224 0043
2999 05 23440145 0049 0475 2825045 0065 0257 0039
Vsh Cut: | 1011 29995/ 05 22750152 0052 0432 2880438 10066 0293 0042
Sl 0 3,000 05 22160163 0058 0376 29770412 0067 0313 (0047 1
! 30008 05| 21940178 0067 0322 31030383 0067 10304 0054 ¢
[] cut Off Colors 3,001] 05 22240183 0074 0298] 31820356 0057 0285 10057 ¢
30015 08 22990176 0071 0322 31200374 0085 0283 [0.055 ¢
Commuiohen ¥iinee Soomputed) 3,002 05 24290153 0056  0427] 29250419 (0064 10351 0044
cTER: 215 |~ 30025, 05 26270117 0035 073 25060527 0061 _ 0636 (0027
FTOTL: 197/ 3003 05 29190083 002 1451 2280705 0058 1121 00
ATy 160 |__30035 05 33660058 0011] _ 2072] 20430030 0054 161 00
3,004 05 39730048 0,009 434 1971045 005 197 00
Rypax: 012130045 05 4630052 0012] 3608 20760893 0045 2116 00
AvSii: 045 | 3005, 05 50580056 0015  3188] 21600794 0044 2012 100
30055 05 50120062 0013 2601 2235072 0048 11733 00
JTSeTons on e 3000 05 46780101 0047 098 26810457 (0045 11.419 100
": 85810 ™ 30065 05 42840149 0095 045 31830324 0048 (1135 _ 100 ]
44
& 20 : Home Area
‘.
Headers | Eiss L }. Morrill L | Cot L | Neval
Flow Units Cottonwood Limestone flow unit

tab selected to display worksheet
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Tool Bar

H@EE@H‘ ar [ vsn |[ em ][ o ” Sw Model LEEHE

Add or Remove Flow Units from Workbook

Save Workbook as Log ASCII Standard (LAS) version 3.0 File

iL if §

Save Individual Flow Unit as Comma Separated Values (CSV) File

m
i
<

Exit Workbook

2§

Select the input log for the Total Resitivity (Rt)

Select the input log for the Shale proportion (Vsh) & log data values for clean
formation and for shale.

Select the input logs for the Total Porosity (PHI) & rock matrix, fluid values.

Select the input log for the Bulk Resistivity of Flushed Zone (Rxo)

EE ‘
@
=

The Sw Model menu lets you choose between the Archie water saturation
Sw Model model {the default) and two shaly sand models, the Simandoux model and the
Dual-water model.

| s Display Log Profile Plot or PfEFFER Computed Curves Profile Plot

gq Display Pickett & Hingle plots using information drawn from the
A home area of a unit worksheet.

Secondary Porosity is computed from the PHI {Total Porosity)
Column in home area and the Sonic log porosity.

Movable Hydrocarbon button — launches the movable hydrocarbon
plot & control dialogs.

Zonation button — launches a depth-constrained multivariate cluster
analysis which segments the entire interval on a worksheet into
subintervals based on user-specified set of logs.

P =B ¥

Flow units by Top picks. The user selects flow units from a table of top picks.
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Selected Values Table

PHI 2nd-Button Selected Log Curve, e.g. DT-Sonic if present
Rock matrix, e.g. 47.5 psec/ ft - limestone
Fluid Density, e.g. 189.0 psec/ ft - fresh water
?Vsh Indicator for shale correction, e.g. No shale correction
VSH-1, Log value for 1% porosity log curve
VSH-2, Log value for 2" porosity log curve

RT-Button Selected Log Curve, e.g.

ILD — Deep Induction Resistivity ( | \
[ w vsh | Clean | Shale | PHIt | maiix | fuid | 2vsh | vsh-1 | vsh2 PHI2nd | matix | nuid | 2vsh | vsh2nd| Reo |
ILD GR | 10428 150RHOB | 27 1IND | DT | ar5 189|NO | LL8 |
\ J\ J
| |

VSH-Button Selected Log Curve, e.g. GR—GammaRay  PHIT-Button Selected Log Curve, e.g. RHOB— Bulk Density

Clean Formation, e.g. GR value of 10.428 API Units Rock matrix, e.g. 2.71 gm/cc—limestone

Shale Value, e.g. GR value of 150 APl Units Fluid Density, e.g. 1.0 gm/cc— fresh water

?Vsh Indicator for shale correction, e.g. No shale correction

VSH-1, Log value for 1% porosity log curve

WSH-2, Log value for 2" porosity log curve Rxo-Button Selected Log Curve, e.g.
LL8— Shallow Laterlog Resistivity

Archie & Other Parameters Panel

‘Flow Unit:
Coltonwood Limestone
Start Depth: End Depth:
2985.5| 3007.0
Archie Equation Parameters
Water Model Used:
11
) Archie e A*Rw
Archie Parameters = . 8 ~ | Rexgm
The parameters A, M,N and Rw control the : = ;E
intercept and angle lines drawn on the Pickett & R‘ . ' :
A : v | 12|
Hingle Plots as well as the reservoir Rsh: L 0.0 | Rsh and PHIsh used in shaly sand computations
characteristics computed in the home area. PHIsh: 0.0
Moveable Hydrocarbon n
Moveable Hydrocarbon Parameters Modify in Headers Panel || Sxo= :'V‘anfh‘I
.
The parameters Rmf, Total Depth, Surface Raf : 0.66 @ 740 ¥ Rxo* &
Temperature and Bottom Hole Temperature are | Total Depth: 2150.0
used to compute the Rmfc corrected mud filtrate ;'ziace vk 1;‘:'2 :
resistivity at formation temperature. = . :
Cut-Offs
The Cut-Offs values determine what is and is PHI Cut: '. 0.0g]
not considered pay, i.e. . [ o8l
PHI> PHI Cut Vsh Cut: ' 10
< .
Sw <= Sw Cut Bvw Cut: 0.103
VSH < Vsh Cut : ) ;
~ [v] cut OFf Colors
BVW < Bvw Cut
Cumulative Values (Computed)
CTHE: 215
FTOIL: 0.69
PAYFEET: 125
AVPHI: 013 Sandstone Limestone
Wyllie-Rose Equation Parameters AVSW: 058 PfEFFER-Pro Example
The PIEFFER default values for P.Q. and R are Wyllie-Rose Equation Parametes K = pda P 8581.0 5010.0
those of the Timur equation which are P: 85810/| © " g m Q |44 162
i B L
appropriate for predicting permeability in & L 44
. o 2
typical sandstones. i 20 R |20 3-89
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Flow Unit Name of flow unit
Minimum depth of flow unit interval

End Start Maximum depth of flow unit interval

1/
W= A*Rw
Rt* @M

Archie constant

M Cementation exponent

Saturation exponent
Rw Formation water resistivity at formation temperature
Rsh Shale resistivity used in shaly sand computations
PHIsh Shale porosity used in shaly sand computations

1/n
_ | A*Rmf
Sxo=
Rxo*@M

Rmf Mud Filtrate Resistivity @ Temperature
Total Depth Total Depth of Well
Surface Temp  Surface temperature [Default same as Mud Filtrate Temperature (Rmft)]

Bottom Temp  Bottom hole temperature
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Cut-Offs

A zone is considered pay if PHI < Phi Cut; SW < Sw Cut; VSH < Vsh Cut; and BVW < Bvw Cut. If all these
criteria are satisfied of oil (THK*PHI*(1-SW)). Otherwise the value of PAY is set to zero. The default values for

these cut-offs are 0,1,1 and 1 (for PHI, SW, VSH and BVW, respectively).
Variable Description

PHI Cut Porosity Cut Off is not pay if PHI > Porosity cut off.

Sw Cut  Water Saturation Cut Off is not pay if SW < Water Saturation cut off.

Vsh Cut V-Shale Cut Off is not pay if VSH < V-Shale cut off.

Bvw Cut Bulk Volume Water Cut Off is not pay if BVW < Bulk Volume Water cut off.

Cumulative Values (Computed)
Variable Description
CTHK Cumulative unit thickness summed from THK Column
FTOIL  Cumulative feet (or meters) of oil (or gas) in PAY Column

PAYFEET Cumulative feet (or meters) of section considered to be pay

AVPHI  Average Porosity (@), computed as a simple average of the porosities in PHI Column

AVSW Average Water Saturation (Sw), computed as a simple average of the water saturations in SW Column

Wyllie-Rose Equation

K= P@2 P, Q and R: parameters of the Wyllie Rose equation used to estimate permeability (k) from porosity

5, (®) and irreducible water.
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Home Area

Depth THK RT PHI RWA RO WA W BVwW VSH PAY 1stPHI 2nd PHI PHIr RXO SXO BVF
29855 0.5 3.269(0.21 0.628 0.624| 2.26/0.437 0.091 0.507 0.059 0.308 0 1.002 2.855/0.955 0.2
2,988 0.5 3727|015 0.478 0.935 1.928[0.5 0.075 0.385 0.037 0.282 0 0.715 3.672(1.031 0.154
29865 0.5 4.364/0.1 0.344| 1521 1.657(0.59 0.059 0.271 0.02 0.242 0 0.475 5.912{1.036 0.103
2,987 0.5 5.253[0.079 0.312 2.018 1.576(0.619 0.048 0187 0.015 0.188 0 0.393 9.968(0.919 0.072
29875 0.5 6.271/0.071 0.327 2.294 1.58|0.604 0.042 0.165 0.014 0.111 0 0.378 14.254|0.819 0.058
2,988 0.5 7.357|0.07 0.378 2.334 1.631|0.563 0.039 0175 0.015 0.074| 0 0.402 13.917|0.836 0.058
29885 0.5 8.263[0.063 0.374| 2.648 1.611|0.566 0.035 0.192 0.013 0.073 0 0.375 11.396(0.985 0.062
2,989 0.5 8.809/0.055 0.339 3117 1.558(0.594 0.032 0.198 0.0 0.084| 0 0.329 10.877|1.094 0.06
29895 0.5 9.056(0.048 0.295 3.67 1.497|0.636 0.03 0.197 0.0 0.093 0 0.283 11.738[1.142 0.054
2,990 0.5 9.061|0.042 0.252 4.308 1.434|0.689 0.028 0177 0.0 0.092 0 0.241 12.324/1.208 0.05
29905 0.5 8.864/0.031 0.171 6.203 1.302(0.836 0.025 0161 0.0 0.077 0 0.168 13.867|1.366 0.042
2,991 0.5 8.462|0.026 0.132 7.661 1.227|0.951 0.024 0.146 0.0 0.061 0 0.131 17.159|1.365 0.035
29915 0.5 7.842|0.033 0.163 5.755 1.29/0.858 0.028 0.142 0.0 0.059 0 0.168 23.938/1.001 0.033
2,992 0.5 7.018/0.055 0.27 3117 1.479|0.666 0.036 0.148 0.0 0.045 0.01 0.294| 33.661|0.621 0.034
29925 0.5 6.03/0.08 0.363 1.988 1.639/0.574 0.045 0.169 0.017 0.038 0.042 0.427 28.85/0.536 0.042
2,993 0.5 5.06/0.098 0.389 1.558 1.706(0.555 0.054 0.179 0.021 0.056 0.042 0.499 20.736/0.56 0.054
29935 0.5 4.148/0.108 0.358 1.387 1.692|0.578 0.062 0.188 0.022 0.079 0.028 0.508 17.148|0.581 0.062
2,994 0.5 3.485(0.124 0.355 1.175 1.72|0.58 0.072 0.194 0.025 0.097 0.026 0.55 15.742|0.558 0.069
29945 0.5 3.029|0.146 0.376 0.966 1.793/0.564 0.082 0.183 0.031 0.113 0.032 0.624| 14.497|0.527 0.077
2,995 0.5 2.713/0.166 0.393 0.828 1.86/0.552 0.091 0.182 0.037 0.124| 0.042 0.688 11.469|0.548 0.091
29955 0.5 2.49/0.178 0.387 0.772 1.874[0.556 0.098 0.184 0.038 0.143 0.033 0.708 8.532|0.614 0.108
2,995 0.5 2.35/0.178 0.37 0.761 1.852|0.569 0.101 0.174 0.038 0.164| 0.013 0.697 6.452/0.701 0.124
29965 0.5 2.282|0.18 0.364| 0.751 1.847|0.573 0.103 0.175 0.0 0.191 0] 0.696 6.168[0.713 0.128
2,997 0.5 2.284/0.178 0.359 0.761 1.836(0.577 0.102 0.182 0.037 0.204| 0] 0.687 6.309[0.709 0.126
29975 0.5 2.331|0.168 0.342 0.816 1.788(0.591 0.099 0.18 0.034 0.202 0] 0.647 6.157|0.743 0.124
2,998 0.5 2.378/0.161 0.332 0.859 1.757|0.601 0.096 0.195 0.032 0.194| 0] 0.621 6.114[0.765 0.123
29985 0.5 2.387|0.151 0.308 0.927 1.699(0.623 0.094 0.224 0.028 0.182 0] 0.576 6.987|0.744 0.112
2,999 0.5 2.344/0.145 0.288 0.974| 1.654(0.644 0.093 0.257 0.025 0.167 0] 0.544| 8.283[0.7 0.101
29995 0.5 2.275/0.152 0.295 0.92 1.68/0.638 0.096 0.293 0.027 0.15 0.002 0.567 9.958/0.621 0.094
3,000 0.5 2.216/0.163 0.314| 0.845 1.73/0.618 0.1 0.313 0.031 0.145 0.018 0.609 9.812(0.599 0.097
3,000.5 0.5 2.194(0.176 0341 0772 1.801[0.593 -0.304 0.0 0.148 0.027 0.664) 8.87[0.602 0.106
3,001 0.5 2.224/0.183 0.362 0.736 1.85/0.575 0.286 0.0 0.162 0.02 0.701 6.944|0.665 0.121
3,001.5 0.5 2.299/0.178 0.357 0.772 1.828[0.579 0.101 0.283 0.037 0.175 0.001 0.68 5.335[0.776 0.136
3,002 0.5 2.429/0.153 0.319 0.913 1.721[0.613 0.093 0.361 0.029 0.177 0 0.591 4.976/0.875 0.133
3,0025 0.5 2.627|0.117 0.25 1.26 1.542|0.692 0.081 0.636 0.017 0.164| 0 0.445 5.166(1.008 0.118
3,003 0.5 2.919/0.083 0.184| 1.902 1.371(0.807 0.067 1121 0.0 0.139 0 0.311 7.61/1.021 0.084
3,0035 0.5 3.366/0.058 0.138 2.925 1.249/0.932 0.054 1.61 0.0 0.113 0 0.217 11.24[1.041 0.06
3,004 0.5 3.973/0.048 0.129 3.67 1.226/0.961 0.046 1.97 0.0 0.094| 0 0.188 13.826(1.052 0.05
3,004.5 0.5 4.63/0.052 0.166 3.334| 1.31)0.848 0.044 2116 0.0 0.079 0 0.223 12.983[1.034 0.053
3,005 0.5 5.058/0.056 0.198 3.051 1.375[0.776 0.043 202 0.0 0.081 0 0.255 11.158|1.067 0.059
3,005.5 0.5 5.012]0.062 0.222 2.7 1.422|0.733 0.045 1.733 0.0 0.095 0 0.287 9.749/1.074 0.066
3,008 0.5 4.678/0.101 0.373 1.503 1.695(0.566 0.057 1.419 0.0 0.103 0 0.498 10.038[0.79 0.079
3,006.5 0.5 4.284/0.149 0.545 0.942 1.995(0.469 0.069 1.136 0.0 0.118 0.031 0.76 8.914/0.664 0.098
Home Area Columns
Mnemonic||Name Description
RT True resistivity Choice of resistivity log to be used is at the discretion of the user.
PHI must contain fractional (as opposed to percentage) data and is
generally equated with "true porosity". At the user’s discretion, PHI
PHI "True porosity" can be derived from a single porosity log (sonic, density, or neutron)
stored in the log columns or computed as a function of several
porosity logs.
RWA Reconnaissance (apparent) water ||Apparent water resistivity for each zone, based on the Archie
resisitivity parameters and the zone porosity (PHI) and resistivity (RT) values.
L The resistivity of each zone if it was completely saturated with
Resistivity of Water Saturated - y S pietely )
RO Zone formation water whose resistivity matched the value recorded in cell
Archie parameter RW and a rock with Archie parameters A and M.
Apparent Archie cementation exponent is calculated under the
assumption that the zone is completely water-saturated and that the
Archie parameter value RW is the actual formation water resistivity.
This computation is a companion technique to the RWA method, but
MA Apparent Archie cementation in this case provides a means to estimate the cementation exponent
exponent in water zones where formation water resistivity is known, but the
Archie equation parameters are poorly known. The values of MA
also represent the slopes of an individual water line that result when
the zone is located on the Pickett plot and linked with the formation
water resistivity intercept.
SW Proportional water saturation The calculated values of proportional water saturation, using the
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zone porosity (PHI) and resistivity (RT) value in conjunction with
the Archie equation values of a, m, n and Rw

Calculation of the fractional bulk volume water in each zone as the
product of the fractional porosity and water saturation. As described
earlier in this manual, the BVW is often known as the "Buckles

BVW Fractional bulk volume water number" in reservoir zones at "irreducible" water saturation. The
value is controlled primarily by pore size, where large pores cause
low Buckles numbers, and small pores are matched by high Buckles
numbers.

. . The formula for the VSH column may be set automatically using the

VSH Fractional proportion of shale Vsh button on the PFEEFER toolbar
Incremental thickness of oil (or gas) in each zone, given by

Incremental thickness of oil (or THK*PHI*(1-SW), assuming that the zone satisfies a number of

PAY as) criteria, described below. If a particular zone does not satisfy those

g criteria, then the PAY entry for that zone is 0, meaning that the zone
does not contribute to the net thickness of oil computed in FTOIL
The primary porosity is determined from the interpolation of the
1st PHI Primary norosit observed bulk transit time between the matrix and fluid transit time
ypP Y extremes, as shown by the formula above. The total porosity column
is set equal to column PHI, the porosity in the home area.

2nd PHI ||Secondary porosity Se_condary por_osny is th(_e total porosity (C(_)Iumn PHI) minus the
primary porosity determined from the sonic log.

PHIr (connected porosity) is estimated from resistivity log as the

PHIr "Electrically connected porosity" |isquare root of Reconnaissance (apparent) water resisitivity (RWA)
divided by the Resistivity of Water Saturation Zone (RO).

RXO ‘Bulk resistivity of flushed zone HChoice of resistivity log to be used is at the discretion of the user.

Saturation of total moveable fluid || The calculated values of saturation of total moveable fluid, using the
SXO (assumes filtrate has displaced zone porosity (PHI) and bulk resistivity of flushed zone (Rxo) value
everything moveable) in conjunction with the Archie equation values of a, m, n and Rmf
Calculation of the fractional bulk volume water in each zone as the
BVF Bulk volume fluid product of the fractional porosity and saturation of total moveable

fluid. Computed as the product of Sxo and PHI.

Adding Flow Units

There are three methods for adding flow units to the PFEFFER Dialog, which can be accessed by
the tool bar at the top of the PfEFFER Dialog as follows,

78 Bl [«

f

V' SH

&7
|2
=

set of logs.

PHI RXO

Sw Model | L:_ _ iz_ b I?— ?-

Add or Remove Flow Units from Workbook

Zonation button — launches a depth-constrained multivariate cluster analysis which
segments the entire interval on a worksheet into subintervals based on user-specified

Flow units by Top picks [ must have both the staring and ending depths). The user

selects flow units from a table of top picks.
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By User Defined Depth Ranges

Click on the <\L_f’icon image to display the "Add/Remove Flow Units" Dialog.

| £ | PfEFFER: Add/Remove Flow Units —

—

—_— L= % |

File

Flow Unit Name:

Create A New Flow Unit Calculation:

Starting Depth: Ending Depth:

Il 0| |

Add

0.0

Well Flow Unit Calculations:

[ stat | End | A | Rw

RVP2| Flow Unit

I'v1|N|

Remove

|| Remove All |

This dialog allows the user to add flow units to the PFEFFER "Spreadsheet™ Dialog. The user can
only add or remove the flow unit to or from the spreadsheet. If the user wishes to change the
name or the depth range they only need to enter the values in the Archie and Other Parameters
Panel on the PFEFFER "Spreadsheet” Dialog. At the top of Archie and Other Parameters Panel is
the "Flow Unit:" text fields and the Depth Range text fields. The user can enter the changes
directly and the spreadsheet will automatically reflect the depth range in the home area. The tab
at the bottom will stay the same, but the name of the flow unit will change. When the user saves
the session and returns the tab will reflect the new flow unit name.

| = | PfEFFER: Add/Remove Flow Units

File

Create A New Flow Unit Calculation:

Flow Unit Name:

Morrill

Starting Depth: Ending Depth: -
Add
il 2972.5](([ 2978.5| -

Well Flow Unit Calculations:

RVP2 Flow Unit

Start End A [l M Rw

q i |

[ »

Remove | | Remove All

52



Now enter the 1st flow unit, Morrill for flow name at depths 2975.5' to 2978.5". The “Add”
button will only be enabled when all text fields are filled. To create the flow unit, select the
“Add” button, which will add the flow unit to the “Well Flow Unit Calculations” Table.

- | PFEFFER: Add/Remove Flow Uni é‘@iﬁ

File
Create A New Flow Unit Calculation:
Flow Unit Name:

[morrill

Starting Depth: Ending Depth: -
Add
1] 29725 || 2978.5| -

Well Flow Unit Calculations:

RvP2| Flow Unit |

Stat | End |

RVP2 |Morrill

|29725

|29785 |10 20 J20

4] i |

| Remove

|| Remove All |

The RVP2 column in the “Well Flow Unit Calculations” Table identifies the curves that were
computed, i.e. R-True Resistivity, V-Shale Fraction, P-True Porosity, and 2-Second Porosity.
Notice that the Morrill Flow Unit has been added to the table. Also notice that a PFEFFER
“Spreadsheet” was added in the PFEFFER Dialog with a Morrill tab to the right of the “Headers”
tab with the home area columns are automatically filled as follows,

Rt — True Resistivity Hierarchy:

ILD - Deep Induction Resistivity
AHT90 - Array Induction Resistivity - 90
LL - Deep Laterolog Resistivity

RDEP - Deep Resistivity

First Resistivity found

agkrowpnE

®t - True Porosity Hierarchy:

1. PHI Average value of
a. NPHI - Neutron Porosity
b. DPHI - Density Porosity
2. NPHI - Neutron Porosity
3. DPHI - Density Porosity
4. SPHI - Sonic Porosity

Rxo — Bulk Resistivity Hierarchy:

1. SFLU — Spherically Focused Resistivity
2. AHT10 — Array Induction Resistivity — 10
3. LL8 - Shallow Laterolog Resistivity

4. RSHAL - Shallow Resistivity

5. MSFL — Micro Spherically Focused Res.

Vsh — Fractional Shale Hierarchy:
1. GR - Gamma Ray

2. CGR - Gamma Ray Minus Uranium
3. SP - Spontaneous Potential
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- preFFeR X
| 2| L] vsn [ ew [ o ]| swhosr | =]
Ri Vsh | Clean | Shale | PHit | maiix | fluid | 2Vsh | vsh-1 | vsh-2 | | PHIZnd | matix | fAuid | 2vsh | vsh2nd| R |
ILD R | 10.428| 150|AVERAGE | 271| 1Mo | | oT | a7s 189NOD | LLe |
Flow Unit: Depth THK RT PHI RWA RO MA SW BVW VSH PAY 1st PH
[morrin 29725 0.5 453[0.142 0.091 0.405) 3.1330.33 0.046 0.355 0.047 0.3
R R 24973 05 4.303[0.109 0.057] 0641 27850418 0.045 0275 0031 03
[ StartDepth: End Depth: 29735 05 5.108/0.077 003 1686 24320574 0044 0207 0016 01
‘ 20725] | 2978 5| 2,074 05 5.44[0.077 0032 1686 24560556 (0042  [0467  0.017 0.1
Archie Equation Parameters. 29745 0.5 5.726(0.077 0.033 1.686 2.476(0542 0.041 0173 0.017 0.
e 2,975 05 5.844/0.065 0.024] 2.366 2.33[0.635 0.041 0185 0.011 0.
e 29755 0.5 5.565/0.059 0.019 23872 22390712 0.042 0172 0.008 0.
chie 2,976 0.5 5.252(0.063 0.02] 2519 2.265(0.692 0.043 0.145 0.009 0.
A 1.0 29765 0.5 4.662(0.068 0.021 2162 2.285/0.681 0.046 0115 0.01 0.
u: 2.0 2,977 0.5 4.067(0.069 0.019 21 22470718 0.049 0.005 0.009 0.
. 20 29775 0.5 3.552/0.07 0.017] 2.04 2208[0.757 0.053 0105 0.008 0.
2,478 05 3167/0.077 0018 1686 22450729 0.056 014 001 0
Rw: 0.01
Rsh: 0.0
PHIsh: 0.0
Moveable Hydrocarbon
Modify in Headers Panel
Bmf: 055 @ 530 F
Total Depth: 3162.0
Surface Temp: 580 F
Bottom Temp: 1200 F
Cut-Offs
PHI Cut: 0.0
5w Cut: 1.0
Wsh Cut: 1.0
Bvw Cut: 1.0
[]cut Off Colors
Cumulative Values (Computed) —
CTHK: 6.0
FTOIL: 0.19
PAYFEET: 6.0
AVPHI: 0.07
AVSW: 0.61
\Wyllie-Rose Equation Parametes —
P: 8581.0)
Q 4.4)
R: 2.0
4] Il | »
Headers Morrill

Now enter the 2nd flow unit, Cottonwood for flow name at depths 2986.0' to 3003.0°.

rCreate A New Flow Unit Calculation:

File

Flow Unit Name: Starting Depth: Ending Depth: -
“Cononwood | “ 2086.0/ “ 3003.0| -

rWell Flow Unit Calculations:

RvP2| Flow Unit | stat | End | A [ m N Rw

RVPZ [Morrill 29725 |29785 10 |20 |20 [o.01

o] i [ [»
‘ Remove | | Remove All
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To create the flow unit, select the “Add” button, which will add the flow unit to the “Well Flow

Unit Calculations” Table.

PfEFFER: Add/Remove Flow Units

File
rCreate A New Flow Unit Calculation:

Flow Unit Hame: Starting Depth: Ending Depth: -
“ | “ U.Ul “ U.Ul -
r Well Flow Unit C g

RVP2 Flow Unit Start End A W Rw
RVPZ |Morrill 12972.5 2978.5 1.0 2.0 2.0 0.01
RVP2 |Coltonwood 2986.0 3003.0 1.0 2.0 2.0 0.01

4] 1 I [»

| Remove | | Remove All |

Notice that a PFEFFER “Spreadsheet” was added in the PfEFFER Dialog with a Cottonwood tab
to the right of the “Morrill” tab with the home area columns is automatically filled.

”@Elﬂm rr | vsn || e || mo |” Swl.lodelﬂ

Y[

Rt | vsh | Clean | sShale | PHIt | matrx | fuid | 2Vsh | vsn1 | Wsh-2 | | PHi2nd [ matrix | fuid | 2vsh | vsh2nd| Rea |
ILD |erR | 10.428] 150/AVERAGE | 271 1|NO | | Jot | 47.5| 188NO’ | |LLs |
Flowr Unit: Deplh THK RT PHI RWA RO A swW BYW VSH PAY 151 PH
[Cottonwood | 2,986 05 3727015 0083 0444 31200345 |0.051 0385 [0.049 0.3
2,986.5 05 435401 0043 0009 26300478 0.047  [0.271 0.026 0.4
Start Depth: End Depth: .
Zi L (LT 2,987 05 5.263[0.079 0022  1602]  2467(0562  0.042 (0187 [0.017 0.1
‘ 2986.0] | 3003.0] [ ga7 5 0.5 6.2710.071 0.031 1983 24350562 (0.039 0165 [0.015 0.1
Archie Equation s 2,088 05 7.357/0.07 0038 204 2482[0526 0038 0175 [0.018 0
U — 28885 05 82630.063 0032]  2510) 24200562 0034 (0192 (0014 0
e 2,989 05 8809/0.055 0026 3305 2337[0612 0033 (0188 [0.0d 0
chie 2,380.5 05 09.056[0.043 0.02] 434 22420692 0033|0197 [0.007 0.
A; 10 2,990 05 0.081/0.042 0015 5668 2147079 0023|0177 |0.004 0.
u: 2.0|[_29905] 0.5 8.864/0.031 0.008] 10405  1953[1.083 _ [0.033 _ [0.161 0.0 0.
= 20 2,001 05 8462[0.026 0005 14792]  1846[1322 0034 (0146 (00 0
. 001l [ 22915 05 78420033 0008 9182 19531082 0035 (0142 |00 0
i 2,992 05 7.0180.055 0021 3305 22590686 0037 (0148 [0.008 0
Rsh: 0.0/ 29925 05 6.02[0.08 0028  1562] 25340509  [0.04 0169 [0.019 0.
PHTsh: 00 2,993 0.5 5.06(0.098 0.048]  1.041 2680453 (0044 (0179 [0.026 0.
29935 0.5 4.148[0.108 0.048] 0857  27080.454  |0.049 0188 [0.029 0.
4 2,004 05 34850124 0.053] 065 2804/0431 0053|0194 0035 0
Modify in Headers Panel 28945 05 3029(0.146 0064  0460) 20690393 0057 (0183 (0044 01
Ruf: 055 @ 58.0| F 2,995 05 2713[0.166 0074 0362 31200365  |0.06 0182|0052 01
Total Depth: 2162029955 05 2.49(0.176 0077 0322 3175036 0063 [0784  |0.056 0.1
S a0l £ 2,996 0.5 2.38(0.178 0074 0315 21630366 |0.085  [0.174  [0.056 0.1
SRS W=H - 2,996.5 0.5 2.282[0.18 0073 0308 3.166/0.367 0.066 0.175 0.056 0.1
Bottom Teup: 1200 F 2,997, 0.5 2.284)0.178 0.072) 0.315 3.146[0.371 0.068 0.182 0.055 0.2
cutofts 2897 5 05 23310168 0065 0354  3056(0389 0065 (018 0051 03
2,998 05 23780161 0061 0385 29950402 0064 (0195  [0.048 01
Bl GEE 00 2,098.5) 0.5 2.387/0.151 0.054] 0.432 2.396(0.428 0.064 0224 0.043 0.1
G iy 10 2,999 05 2.344[0.145 0049 0475 2825045 0085  [0257  [0.039 0.1
2,999.5 05 22750.152 0052 0432 288/0436 _ [0.066 0293 [0.042 0
Vsh Cut: 1.0 3,000 05 22180163 0058 0375 20770412 0067 (0313 [0.047 01
. 0 3.0005] 05 21940176 0067  0322] 31030383 0067 (0304 (0054 01
: 3,001 05 22240183 0074 0298 318200366 0067 (0286  [0.057 01
[]cat Dff Colors 3,001.5] 05 2.299[0.176 0.071 0322 21290374  |0.065  [0.283  [0.055 0.1
- - P — 2,002 05 24200.153 0056 0427 292500419 0.084  [0.367 0.044 0.1
VLIRS ) 3.0025] 05 2627/0.117 0.035| 073 2596(0.527 0.061 0.636 0.027 0.1
CTHE: 17.0
FTOIL: 1.1
PAYFEET: 15.5]
AVFHI: 0.12
AVSW: 046
Wyllie-Rose Equation Parametes -
P 8581.0
@ 44
R: 2.0
4] I | »

Morrill Cottonwood
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By Zonation a Depth-Constrained Cluster Analysis

The Zonation icon button EI. launches a depth-constrained multivariate cluster analysis which
segments the entire depth interval based on user-specified set of logs. A hierarchical cluster is
used to produce subintervals that are as homogeneous as possible and distinct as possible from
each other, in terms of their log characteristics. The software employs Ward's method which, at
each step of the clustering process, joins the two groups (subintervals) whose merger produces
the least possible increase in the total within-groups sum-of-squares. The sum-of-squares for a
single group, K, is given by

N

Wi =3 [1%-x |2
i=1

where ||x; - x[° is the squared distance between the vector of the log values for data point i, xi,
and the vector mean for group K, xx. The within-groups sum-of-squares increases equal the total
sum-of-squares, T, given by the sum of the squared distances from all the data points to the
global mean. At any step in the process, the relative amount of variation "explained" by the
grouping can be measured by the value R? = W/T. R? increases with every merger and equals
100% when all the data points are joined in a single group.

- -
||| Zonation By Depth-Constrained Cluster Analy =27 X
' File
§|r Zonation Data Panal
i vStamngBepﬂ g Stop Clustering when ‘ [ — J
2970.0 () Number of groups equals \ 7A
Ending Depth .
1 30500 ®) R-squared equals or exceeds ‘ 25 0] % [ Compute. |
v GR AP\ : Gamma Ray 2460.0 - 3160.5
i sSP MV : Spontaneous Potential ; 2460.0 - 3160.5
= PE BARNSIE : Photoelectric factor :2342.0-3141.5
= RHOB GM/CC : Bulk Denstty :2342.0-31415 lid mini g
— i ini
L DRHO GM/CC : Bulk Density Correction 23420- 31415 Va z mininurg.an
= maximum depth range
L DPHI PU : Density porosity 2342.0 - 31415
— foreach log curve.
(4] NPHI PU : Neutron porosity 12342.0-3141.5
L SPHI PU : Sonic porosity :2460.0 - 3160.5
s If the check box next to
L DT USEC/FT : Acoustic transit time 1 2460.0 - 3160.5 .
== the log curve is checked
| LD JOHM-M : Deep Induction Resistivity 1 2460.0 - 3160.5 .
= ! then the starting and
LM OHM-M : Medium Induction Resistivity : 2460.0 - 3160.5 S
;s ending depth must be
L LL8 OHM-M : Shallow Laterolog Resistivity 2460.0 - 3160.5 Sz S35
g within the minimum and
L MNOR OHM-M : Micro Normal Resistivity 2342.0-3141.9 y
= maximum depth range of
Ll MINV OHM-M : Micro Inverse Resistiy 2342.0-31415
S s/ curves selected
L MD : Permeabil 2460.0 - 3142.0 . .
EE Aracabity otherwise the curve will
jeomgpuisacuves automatically deselected.
[ RHOMAA GM/CC : Apparent Matrix Density 23420- 31415
O UMAA BARNSIE : Apparent Photoelectric 123420-31415
DTMAA USEC/FT : App. Matrix Acoustic 2460.0 - 31415
| PHIDIFF PU : Neutron-Density Porosity 2342.0- 31415
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The depth-constrained cluster analysis implemented in PFEFFER only allows vertically adjacent
groups (subintervals) to be joined, greatly reducing the amount of computation relative to a more
general cluster analysis, which would allow the possibility of joining any possible pair of groups
at each step. The depth- constrained cluster analysis always produces a sequence of group
memberships, represented as integers, beginning with 1 at the top of the interval and proceeding
sequentially downward.

The "Zonation By Depth-Constrained Cluster Analysis" Dialog will display. The depth range
panel initially displays the depth range of the log data. The user must set the Starting Depth and
Ending Depth within the selected Log Curves or the log curves will be dropped when you select
the "Compute" Button.

The stopping criterion can be specified either in terms of the number of groups (clustering will
stop when the number of groups has be reduced to the number specified) or in terms of R,
(clustering will stop when the R, equals or exceeds the specified value).

In the example above the Gamma Ray log curve and the Neutron Porosity log curve are selected.
The Starting Depth will be from 2970 to the Ending Depth 3050. NOTE: The depth range must
be within the depth range of all curves selected, i.e., Gamma Ray log curve is set from 2460.0 to
3160.5 and Neutron porosity log curve is set from 2342.0 to 3141.5. Select the "R-squared equals
or exceeds" radio button and 25.0% will be used to compute the clusters. Now select the
"Compute" Button. The Control & Plot - Cluster Analysis - Group Means" Dialogs will display

——
& - Cluster is - ! = | Plot - Cluster - Mea (=
. Depih-Constrained Cluster i |
File_Depth Scale Newhy 2.20R (15.189.22235) T: 316 R: 37W §: 28 I
Depth Scale & Range: I — ] Cluster Analysis | Latitude: 37.317197 Longitude: -101.3545478 |
. ve Groups Flevation (GL): 3112.0 Total Depth: 3155.0
Depth Scale: 20 ftiin L I o Chetera s 15
Start Depth: —| - End Depth: UMLEF &L URterE p Croups : &
r I I Reset Depth P GR 1500p3 NPHI 01
i 29700 30500/ ——1| | ! R-squared = 27.58 %
| | Modify Depth Refresh Plot
= — —J @ Gopl »; »
Start Ena | Group (edit) | R NPHI | i i >
2970.0 |2986.0 \Group 1 2325 o172 1 |
29865 30025 Group 2 41384 [o.102 } £
I|z002.0 3006.0 \Group 3 [249.408 [0.073 |

|2006.5 [3026.5 Group 4 [78.532 [0.221 CIEET
3027.0 |3050.0 |Group 5 |42.475 [0.082 ] —— - 1
i | | g

@ Crop 3 — i
Table of Flow Unit Groups created from the @) |Geed | I E_ |
cluster analysis using the Gamma Ray (GR) and I | 3 | g
Neutron Porosity (NPHI) Log Curves. | | )
[ Gt 1 “:b
. <;) .
| Pl .
N 4| =

The profile plot is provided to illustrate the
cluster analysis and where each group begins
and ends using red lines as separators, with the
groups labeled. The Colorlith is provided as a
lithology indicator. The yellow represents the
sigma squared value with a green line as the
average around each group.
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To Transfer the groups to the PFEFFER Spreadsheet select the "Save Groups" button on the
"Control - Cluster Analysis - Group Means" Dialog and the created flow units will be transferred
to the PfEFFER Dialog and automatically loaded, i.e.

Rt — True Resistivity Hierarchy:

agbrownE

®t - True Porosity Hierarchy:

1. PHI Average value of
a. NPHI - Neutron Porosity

b. DPHI - Density Porosity

2. NPHI - Neutron Porosity
3. DPHI - Density Porosity
4. SPHI - Sonic Porosity

ILD - Deep Induction Resistivity
AHT90 - Array Induction Resistivity - 90
LL - Deep Laterolog Resistivity
RDEP - Deep Resistivity

First Resistivity found

Rxo — Bulk Resistivity Hierarchy:

1. SFLU — Spherically Focused Resistivity
2. AHT10 — Array Induction Resistivity — 10
3. LL8 - Shallow Laterolog Resistivity

4. RSHAL - Shallow Resistivity

5. MSFL — Micro Spherically Focused Res.

Vsh — Fractional Shale Hierarchy:
1. GR - Gamma Ray

N

. CGR - Gamma Ray Minus Uranium
. SP - Spontaneous Potential

w

| 1 ) v ] om ]| s | 2] D80

Rt
liLo GR " 10428 150 AVERAGE |
i Flow Unit: Depth THK
Group 4 <+ || 30068
StartDepth:  End Depth: ais,
3006 5, 30285 I 3008
Archie Equation Parameters 3.0085
Water Model Used: 5 go‘?g
el 3010,
A 1.0 30105
u: 20 3011]
u: 20 3-2’0";
R 20830125
Rsh: 0.0 3013
PHIsh 00/ | 30135
3014
Moveable Hydrocarbon 30145
Modify in Headers Panel 3015
Raf: 055 8 580 | 30155
Total Depth: 31620 | 33105‘:'
Surface Tesp: 580 ¥ '30"
Bottom Tesp: 1200 ¢ 30175
Cut-Offs 3,018
30185
PHI Cut: 0.0/ 3019
Sw Cut: 10 130185
3,020
Vsh Cut: 10 30205
3021
Buw Cut: 10
30215
[Jcut off colors 3022
30225
Cumulative Values (Computed) 3023
CTER: 200 130235
PTOIL: 247 || 3024
30245
PAYFEET: 195 |
3025
AVPHI: 018 30255
AVSH: 029 | 3026
Viyliie-Rose Equation Parametes
[ 8581.0
Q 44
R 20
_Weaders | Group1 | Group2 | Group3 | Group4 |

Vsh Clean

Shale | PHIl

matrix

fluid

27| N0

RT PHI
05 42840149
05 39350177
05 354400209
05 34150202
05 326200194
05 31720194
05 31360195
08 31450.197
05 3192/0.201
05 3277/0203

05 338202

05 3.480.186
05 35460.165
05 325830145
05 36180.138
05 36760145
08 3758/0.158
05 38500.178
05 3947/0.181
05 4016/0.18
08 20500173
05 4105/0.184
05 218100147
05 4283/0.137
05 4378/0.124
05 44050128
05 42030.129
08 20590.135
05 3780138
05 35130162
05 3316/0.196
05 31810216
05 309400233
05 30510233
05 305900222
05 3140217
05 3327/0.208
08 36750.192
05 4185021
05 4892022

Group5 | =

7Vsh

RWA

vsh-1 | Vsh-2
RO

0095 048
0123 0319
0159 0228
0139 0245
0122 0265
0119 0265
0118 0262
0122 0257
0128 0247
0135 0242
0135 0249

012 0289,
0097 0352
0.075 0475
0,086 0.54]
0077 0475
0.093] 04|
0122 0315
0129 0305

013 0308
0121 0.334]

011l 03n|

009 0462

008 0532
0067 065
0072 061
0071 05|
0073 0548
0071 0525
0092 0381
0127 026
0148 0214
0167 0.184]
0185 0.184

015 0202
0147 0212
0141 023§
0.135 0271,
0188 0224
0.235, 0.206.

| | PHi2nd |
ot
MA SW
31830324
3450284
3767025
36470267
35290285
35120289
35160289
3540286
35930278
36320272
36180271
34790268
32690319
30450364
29520.386
30590359
32130326
3450285
34970278
34960277
34230286
332803
31470332
3.048 0352
29130385
29610372
2960374
29990367
29960372
3220329
3561028
3760259
39360243
39270245
38020257
3763026
36750266
35790271
38790231
4.0890.205

matrix | fluid | ?Vsh | Vsh-2nd| Rwo |
478 189N0 1 s
BW VSH | PAY 151PHI | 2ndPHI PHir

0048|1136 (00 0118 0031 0459
0.05 0.903 10.063 0.156) 002 0621
0052 o702 |0.078 0195 0013 0833
0054 l0s64 (0073 0241 0 0754
0055 (0501 0089 0286 0 0679
0056 o484 [0.058 0296/ 0 067
0056 (0472 [0.069 0295 o 0673
005 0443 [007 029 0 0688
10055 048t 10072 0284 o 0721
0055 (0463 (0073 0285 0 0.745,
0054 loaa1 (0072 0281 0 0735
0.053 0434 0.066 028 0 0845
0053 o419 (0058 0274] 0 0518
0.052 10.389 0.046 0255 0 0.397|
0.052 10.392 10041 0236 0 0.351
0052 (0402 [0.045 0209 0 0403
0051 (0416 (0053 0195 0 0483
005 0.451 10.063 0204, 0 0622
005 10475 o085 0213 0 065
0049 0489 [0.065 0226, 0 0649
0049 oS 10.061 0232 0 0602
0049 (0477|0057 022 0 0544
0048 o4 [0.049 0229 0 0441
0.048 10415 10.044 021 0 0388,
0047 (039 l0.038 0.197 0 0321
0.047 10.387 0.04 0.186, 0 0343
0048 039 [0.08 018 0 0344
0049 04 10.042 0.181 0 0387
10051 (0409 (0043 0188, 0 037,
10053 0.408 0.054 0185 0 0.491]
0054 (0418 (007 0188 0008 0699
0056 l0454 0079 0208 0008 0832
0.058 10.483 0.088 0223 0.01] 0954,
0057 (0523 [0.087 0237, 0 0943
10057 10885 [0.082 0279 0861,
0056 (0544|008 0281 o 0834
0054 l0sa3  [0075 0285 o 0774
0052 l0514  [0.069 0272 0 0706
0048 (0477|0081 0257 0 091/
0045 0444 0.087 0252 0 1.07
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Group 1 through Group 5 tabs are added with the home area for each automatically loaded with
default log curve selections. The SXO and BVF columns are red because the values in those
columns are not valid with respect to the Archie Default Parameters values.

References:

Pfeffer-Pro (Petrofacies Evaluation of Formation for Engineering Reservoirs), Kansas
Geological Survey, Release Date February 1998. Zonation by Depth-Constrained Cluster
Analysis pages 141 to 144.

Numerical zonation of log suites and logfacies recognition by multivariate clustering by Gill, D.,
Shomrony, A., and Fligelman, H., 1993, AAPG Bulletin, v. 17, no. 10, pp. 1781-1791.
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By Tops

Click on the i icon button image to display the “Choose Flow Units From Tops Picks”
Dialog, which will display with a list of tops check boxes with the tops Top and Base depths.
This dialog will only display if the user imported tops when the well data was loaded.

ﬁigjchooserwUn“SFrmTwpm,ﬁ E o o 1‘::!@‘ 5% "

||The *Top Name" Column checkbox is only enabled when the Base depth is greater than the Top depth, |.e. you must have a depth range to create
'a flow unit. The Formation, Group, Stage, ... columns & colors are provided as a reference for the Top Name.

Top Base I Top Name Formation Group Stage Series System

25380 2580.0| [IKrider Limestone

2629.0 zm.oj [JGage Shale

21120 2777.0| [] Port Riley Limestone

2777.0|  2789.0| [] Plorence Limestone

i 2789.0, 2807.0| []Matrierd shale
2807.0|  2832.0| []Wreford Limestone
28320]  2832.0)(] councin

ove

To enable the Top

Name, e.g. 28320 28320 ]c >
Council Grove 28320, 2853.5|[] spesser shale ‘
check box, the | 28535] 28945/ (] Punston Linestone A
Base depth must | 28945  29105|[]Blue Rapids shale ‘
be greater than | 20105) 29290/ [] Crouse Limestone I
the Top depth, | 29290 29335 [Jasly Creex shale I
which is editable. 20335 2947.0| []Middleburg Lizmestone :
Change the Base 2947.0) 29575 [ Hooser shale |
Depth to a greater 2957.5| 29625 []Biss Limestone f

!

|
|

value. zsoz.sj 20725/ [[] Stearns Shale
-

20725  2979.0|[JMorrill Limestone

ﬁ 29790)  29855|[] Florena Shale

% 29855 3007.0| [] Cottonvood Limestone

3007.0) 30275 [JEskridge shale
Kl 1 |

,‘ [ Save as Flow Units H Cancel I

This dialog allows the users to build flow units from the top picks. The flow unit is selected by
selecting the checkbox next to the tops name. The user can only pick a flow unit if Base Depth is
greater than the Top Base, e.g., at depth 2832.0 feet Council Grove is disabled because the Top
and Base Depth is equal to each other. The user can change the base depth to enable the
checkbox so Council Grove can be selected. Scroll down to the bottom of the table. The dialog
can be resized to the width of the user PC’s or move the scroll bar to the right down to access the
tops.
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< | Choose Flow U

The "Top Name* Column checkbox is only enabled when the Base depth is greater than the Top depth, |.e. you must have a depth range fto create
fiow unit. The Formation, Group, Stage, ... columns & colors are provided as a reference for the Top Name.

I
2620.0{ 27120 []Gage Shale
27120|  2777.0 [ Fort Riley Limestone

27770  2789.0/[[] Florence Limestone

2789.0,  2807.0, []Matfield Shale

2807.0,  2832.0) []Wreford Limestone

28320)  2832.0| [] council Grove
28320]  2832.0| (] Council Grove

28320] 28535 [] Speiser Shale

28535 2894.5 [ Funston Limestone

20105 [] Blue Rapids Shale

28945
29105)  2929.0/ [] Crouse Limestone

2029.0] 20335 []Easly Creex Shale

2933.5 2047.0| [ Middleburg Limestone

2047.0]  2957.5/[]Hooser Shale

2957.5|  2962.5/[]Eiss Limestone

2062.5) 29725 [] Stearns Shale

—_ 29725  2979.0, [Vl Morrill Limestone

2079.0, 29855 []Florena Shale

— 29855  3007.0/ [¥] Cottonwood Limestone
3007.0]  3027.5 []Bskridge Shale

— 3027.5| 30720, [V]Yeva Limestone
i Sl
30720)  3089.0, []Roca shale
<

| Save as Flow Units I Cancel I

In this example Morrill Limestone, Cottonwood Limestone and Neva Limestone checkboxes are
selected. Select the "Save as Flow Units" Button to transfer the selected tops to the PFEFFER
dialog, which will automatically create a spread sheet and load the log curve data for each flow

unit selected, i.e.
Rt — True Resistivity Hierarchy:

ILD - Deep Induction Resistivity
AHT90 - Array Induction Resistivity - 90
LL - Deep Laterolog Resistivity

RDEP - Deep Resistivity

First Resistivity found

agkrowpnE

®t - True Porosity Hierarchy:

1. PHI Average value of
a. NPHI - Neutron Porosity
b. DPHI - Density Porosity
2. NPHI - Neutron Porosity
3. DPHI - Density Porosity
4. SPHI - Sonic Porosity

Rxo — Bulk Resistivity Hierarchy:

1. SFLU — Spherically Focused Resistivity
2. AHT10 — Array Induction Resistivity — 10
3. LL8 - Shallow Laterolog Resistivity

4. RSHAL - Shallow Resistivity

5. MSFL — Micro Spherically Focused Res.

Vsh — Fractional Shale Hierarchy:

1. GR - Gamma Ray

2. CGR - Gamma Ray Minus Uranium
3. SP - Spontaneous Potential
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PIEFFER
»0] = g{g wr_|[ ven |[ e ][ w0 ]| swhose |_(_
Rt Ysh Clean Shale Prt matrix fluls ?Vsh Vsh-1
Lo GR 10.428. 1SQAVERAGE | 271 NG
Flow Unit: Depth THK RT | PHI RWA
Coftonwood Limestone = 29855 05/ 3269021 0.144]
. 5 2,986 05 3727015 0083
il LD 29865 05 426401 0,043
20853 3007.0 2,987, 05 52530079 0032
Archie Equation Parameters 29875 05| 6.271/0.071 0.031]
R 2988 05 7357007 0038
A 29885 05 82630063 0032]
_ 2,989 05 88090055 0026,
A 10| 29808 05 90560048 002
u: 20 299 05 90610042 0015
- 20l 29905 05 88640031 0.008]
) T 2,991 05 84620026 0.005
: 29915 05 784200033 0,008
Ran: 90 2992 05 7.018/0.055 0,021
PHIsh 00|/l 29925 05 603008 0038
2993 05 5.06/0.098 0,048
i i 29925, 05 41480.108 0.048]
Nodify in Headers Panel 2994 05 34850124 0053,
Raf: 055 o 560 7| 29945 05 30290.145 0.054
Total Depth: 31620 2,995 08 27130166 0074]
s, w00 7/l 2995 05 2490176 0077
i 2,99, 05 2350178 0074
Bottom Temp: 1200 7/ 29965 05 2282018 0073
Cut.Ofls 2997 05 22840178 0072
29975 05 23310168 0085
ROt 99 2,998 05 2378/0.161 0061
v Cots 10| 29985 05 23870151 0054
2999 05 23440145 0.049]
Vah Cut: 10/ 29005 05 22750152 0052
; 3,000 05 22160163 0,058
ks 1030008 05 21940176 0.067
“cut ofr Colors 3,001] 05 22240183 0.074]
30015, 05 22990176 0071,
Cumulative Velues (Computed) 3,002 05 24200153 0,056,
CTHR: 215 30025 05 26270117 0035|
rroIL: 147 3,003 05 29190083 002
s 30025 05 33650058 0.011
it Ly 3,004/ 05/ 39730048 0.009
AVPHL: 0121130045 05 4630052 0012
RVSW: 0.45 3,005, 05 50580.056 0015/
30055 05 50120062 0019
JfrSe Ross Eieaficn Parnieces 3,008] 05 46780101 0,047,
P 85810 ™ 30065, 05 4.2840.149 0005
Q 44
[ 20
Headers | Morrill Limestone | Cottonwood Limestone | Neva Limestone | =

Vsh-2

RO
0.226.
0444
0999
1602,
1983

204
2519
3305

434
5668/

10.405]

14792
9.182
2305/
1562
1.041
0857,

065
0.469
0362
0322/
0315/
0308
0315
0.354]
0.385]
0438,
0475,
0.432]
0376,
0322
0298/
0322
0.427

073
1451
2972

434
3698/
3188
2601

098

045

s |

PHI 2nd
Lot

WA
37090.263
3120345
26390478
24570552
24350562
24820526
24290552
23370612
22420692
2147079
1953 1.083
18461322
1953 1.082
22500686
25340509
2680453
27080454
28040431
29690393
3120385
31750036
3.1630.366
3.166.0.367
31460371
30560.389
29950402
28960428
28250045
2880436
29770412
31030383
31820.366
31290374
29250419
25960527
2280.705
20430939
1971045
20760893
2160794
2235072
26810457
31830324

sw

malrix
475

BW

10.055
0.051
0047
0043
10.038
0028
10,034
10033
0.033
0033
0033
0034
10035
10,037
0.04

0044
0049
0,053
0.057
10.08

10.083
10.065
0.066
10,066
10.085
10.064
0.064
10.085
10.065
0.067
10067
10.067
10.065
0.064
0.061
0058
0.054
0.05

0,048
0.044
0044
0048
0.048

e

fuid 7 Vsh vsn-Znu‘
18910
VSH PAY
0507 |0.077
0385 0049
0271 10026
0187 (0017
0165 0015
0175 0016
012 o014
0198 001
0197 10.007
0177 o004
0161 00
0145 00
0142 100
0148 o008
0169 0019
0179 10,026
0188 0029
0194 10035
0183 [0.044
0182 0,052
0184 0,058
0174 (0056
0175 [0.058
0182 0,055
018 l0.051
0195 [0.048
0224 0043
0257 0039
(0203 [0.042
0313 [0.047
0304 (0,054
0285 |0.057
0283 [0.055
0361 0044
(063 0027
1121 100
161 100
197 100
2116 00
201200
173 0o
1419 00
1136 0.0

Rxo

|_1stPHI |

0.306
0282

0242
0.185]

0.111

0074
0073

0.084

0093

0.092

0.077|
0.061]

0.059;

0045

0.038

0056/
0.079

0.097

0.113]
0.124)

0143

0.164]

0.191

0.204]
0.202]

0.194

0182

0.167
0.15

0.145]

0.148

0162
0175/
0.177|
0.184]

0139
0113
0.094;
0079

0.081]
0.095]
0.103]

0.118

2nd PHI

PHir
0797,
0434
0208
0.143
0128
0.132
0.114]
0.089
0.069
0.053]
0.028]
0019]

003
008,
0157,
0216,
0237]
0287
037
0453
0438
04385
0439
0478/
043
0.399
0.352
0321
0.348]
0395
0458

0499

0.459]
0.384
0221
0117
0.061
0,045/
0058
0.07,
0.086,
022
0.459

RXO

SXO_|
28555180

2885125 01
20.736/1.203
17.1481201
1574211091
14.497 0.966
114690955
853201
6.452/1.187
61681201
630911201
6.157/1.2¢
6.11 A.
6.9871.345
8283

276

3007

GE
97492772 0471
100381676 0169
89141206 0179

Morrill Limestone, Cottonwood Limestone (selected), and Neva Limestone tabs are added with
the home area for each automatically loaded with default log curve selections. The SXO and
BVF columns are red because the values in those columns are not valid with respect to the

Archie Default Parameters values.

Cut-Offs and Colors

The Cut-Offs Panel of the PFEFFER worksheet contain cut-off values which determine what is
and is not considered pay. The labels for the cut-offs, are PHI Cut:, Sw Cut:, Vsh Cut: and Bvw

Cut. A zone is considered pay if

PHI > PHI Cut
SW < Sw Cut
VSH < Vsh Cut
BVW < Bvw Cut

If all these criteria are satisfied, then the PAY values for that zone is equal to the increment
thickness of oil (THK * PHI * (1 - SW)). Otherwise the value of pay is set to zero. The default
values for these cut-offs are 0, 1, 1, and 1 (for PHI, SW, VSH and BVW respectively). These
values would imply that everything is considered pay, expect for zones with physically
unreasonable values for one or more parameters (such as SW>1). The user may change the cut-
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offs simply by editing the cut-off values. The values in the PAY column will respond

dynamically to these changes, as will the two summary values FTOIL and PAYFEET in the

Cumulative Values (Computed).

- Cut-Offs

PHI Cut: 0.06

Sw Cut: 0.9

Vsh Cut: 1.0

Bvw Cut: 0.103
Cut Off Colors

Clicking on the Cut Off Colors Checkbox will activate color flagging of pay zones

Depth THK RT PHI RWA RO MA SW BVW WSH PAY 1stPHI | 2nd PHI PHIr RXO SX0 BVF
29855 0.5 3.269(0.21 0.628 0.624 2.26(0.437 0.091 0.507 0.059 0.306 0 1.002 2.855/0.725 0.152
2,986 0.5 3.7270.15 0.478 0.935 1.928|0.5 0.075 0.385 0.037 0.282 0 0.715 3.672/0.783 0.117
2,986.5 0.5 4.364(0.1 0.344 1.521 1.657]0.59 0.059 0.271 0.02 0.242 0 0.475 5.912/0.787 0.078
2,987 0.5 5.253|0.079 0.312 2018 1.576|0.619 0.048 0.187 0.015 0.186 0 0.393 9.968/0.698 0.055
29875 0.5 6.271(0.071 0.327 2.294 1.58|0.604 0.042 0.165 0.014 0.111 0 0.378 14.254/0.622 0.044
2,988 0.5 7.357(0.07 0.378 2334 1.631|0.563 0.039 0.175 0.015 0.074] 0 0.402 13.917]0.635 0.044
29885 0.5 8.263|0.063 0.374 2648 1.611|0.566 0.035 0.192 0.013 0.073 0 0.375 11.296|0.747 0.047
2,989 0.5 8.809|0.055 0.339 3117 1.558(0.594 0.032 0.198 0.0 0.084] 0 0.329 10.877|0.83 0.045
29895 0.5 9.056|0.048 0.296 3.67 1.497|0.636 0.03 0.197 0.0 0.093 0 0.283 11.738|0.867 0.041
2,990 0.5 9.061|0.042 0.252 4.308 1.434|0.689 0.028 0177 0.0 0.092 0 0.241 12.324/0.917 0.038
29905 0.5 8.864|0.031 0.171 6.203 1.302|0.836 0.025 0.161 0.0 0.077 0 0.166 13.867|1.037 0.032
2,991 0.5 8.462|0.026 0.132 7.661 1.227|0.951 0.024 0.146 0.0 0.061 0 0.131 17.159(1.036 0.026
29915 0.5 7.842|0.033 0.163 5.755 1.29/0.856 0.028 0.142 0.0 0.059 0 0.168 23.9380.76 0.025
2,992 0.5 7.018/0.055 0.27 3117 1.479|0.666 0.036 0.148 0.0 0.045 0.01 0.294| 33.661/0.471 0.025
29925 0.5 6.03|0.08 0.363 1.988 1.639(0.574 0.045 0.169 0.017 0.038 0.042 0.427 28.85)0.407 0.032
2,993 0.5 5.06|0.098 0.389 1.558 1.706|0.555 0.054 0.179 0.021 0.056 0.042 0.499 20.736|0.425 0.041
29935 0.5 4148|0108 0358 1.387 1.692|0.578 0.062 0188 0022 0.079 0.028 0508 17.148/0 441 0.047
2,994 0.5 3.485|0.124 0.355 1175 1.72|0.58 0.072 0194 0.025 0.097 0.026 0.55 15.742|0.423 0.052
29945 0.5 3.029|0.146 0.376 0.966 1.793|0 564 0.082 0183 0.031 0113 0.032 0.624| 1449704 0.058
2,995 05 2713|0166 03393 0823 1.86/0.552 0.091 0182 0.037 0.124] 0.042 0638 11.469|0.416 0.069
20955 05 2.40|0176 0387 0772 1.874|0 556 0.098 0184 0038 0.143 0.033 0708 8532|0466 0.082
2,998 05 2350178 0.37 0.761 1.852|0 569 0101 0174 0.038 0.164] 0.013 0897 6452|0532 0.094
209965 05 2282018 0.364 0.751 1.847|0 573 0103 0175 00 0191 0] 0696 6168|0541 0.097
2,907 05 2284|0178 0.359 0.761 1.836|0 577 0102 0182 0.037 0.204] 0] 0887 6.309/0.538 0.095
20975 05 2331|0168 0.342 0.818 1.788|0.591 0.039 018 0034 0.202 0] 0647 6157|0564 0.094
2,908 05 2378|0161 0332 0.859 1.757(0.601 0.036 0195 0.032 0.194] 0] 0.621 6.114/0 581 0.093
20085 05 2387|0151 0.308 0927 1.699|0.623 0.094 0224 0028 0182 0] 0576 6.987|0.564 0.085
2,909 05 2344|0145 0238 0974 1.654|0 644 0.093 0.257 0.025 0167 0] 0.544| 8233|0531 0.077
20005 05 2275|0152 0296 0492 1.68/0.636 0.096 0.293 0.027 015 0.002 0567 9.958|0 471 0.071
3,000 0.5 2216|0163 0.314 0.848 1.73/0.618 0.1 0.313 0.031 0.145 0.018 0.609 9.812/0.458 0.074
3,0005 0.5 2194|0176 0.341 0.772 1.801/0.593 0.304 0.0 0.148 0.027 0.664 §.87/0.457 0.08
3,001 0.5 2224|0183 0.362 0.738 1.85|0.575 0.2868 0.0 0182 0.02 0.701 6.944/0.504 0.092
3,0015 0.5 2299|0176 0.357 0.772 1.828|0.579 0.101 0.283 0.037 0175 0.001 0.68 5.335/0.589 0.103
3,002 0.5 2429|0153 0.319 0.913 1.721/0.613 0.093 0.361 0.029 0177 0 0.591 4.976/0.663 0.101
3,0025 0.5 2627|0117 0.25 1.26 1.542|0.692 0.081 0.636 0.017 0164 0 0.445 5.166/0.765 0.089
3,003 0.5 2.919|0.083 0.184 1.902 1.371/0.807 0.067 1.121 0.0 0.139 0 0.311 7610774 0.064
3,0035 0.5 3.366/0.058 0.138 2925 1.249/0.932 0.054 1.61 0.0 0113 0 0.217 11.240.79 0.045
3,004 0.5 3.973|0.048 0.129 3.67 1.226|0.961 0.046 1.97 0.0 0.094] 0 0.188 13.826|0.798 0.038
3,004.5 0.5 4.63|0.052 0.166 3.334 1.31|0.848 0.044 2116 0.0 0.079 0 0.223 12.983|0.785 0.04
3,005 0.5 5.058|0.056 0.198 3.051 1.375|0.776 0.043 2.012 0.0 0.081 0 0.255 11.158/0.81 0.045
3,005.5 0.5 5.012|0.062 0.222 27 1.422|0.733 0.045 1.733 0.0 0.095 0 0.287 9.749/0.815 0.05
3,006 0.5 4.678(0.101 0.373 1.503 1.695|0.566 0.057 1.419 0.0 0.103 0 0.498 10.038/0.599 0.06
3,006.5 0.5 4.284[0.149 0.545 0.942 1.995|0.469 0.069 1.136 0.0 0.118 0.031 0.76 8.914/0.503 0.075

When the Cut Off Colors Checkbox is checked, cells in the PAY column corresponding to pay
zones will be colored yellow. In addition, cells in the PHI column with values less than PHI Cut
will be colored light gray, cells with SW > Sw Cut will be cyan, cells with VSH > Vsh Cut will
be light gray, and cells with BVW > Bvw Cut will be magenta. These colors will respond

dynamically to changes in the cut-offs or to changes in the PHI, SW, VSH and BVW values

themselves.
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Modifying the Log Curve Selections

PfEFFER Toolbar has a set of buttons designed to ease the transfer of data from the log input
columns right into the home area columns RT, VSH and PHI. The VSH button is placed before
the PHI button because the VSH column may be employed in the computation of PHI and so the
computation of VSH would logically come first.

B ] ] s 12 D

T Select the input log for the Total Resitivity (Rt)

I

Select the input log for the Shale proportion (Vsh) & log data values for clean

VSH .
formation and for shale.

Select the input logs for the Total Porosity (PHI) & rock matrix, fluid values.

Select the input log for the Bulk Resistivity of Flushed Zone {Rxo}

Calculating RT

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of
resistivity curves. If Deep Induction Resistivity (ILD) Log Curve is present it is automatically
selected as the default True Resistivity (Rt). If ILD is not present it looks for the next resistivity
log curve by the following hierarchy,

Rt — True Resistivity Hierarchy:

ILD - Deep Induction Resistivity
AHT90 - Array Induction Resistivity - 90
LL - Deep Laterolog Resistivity

RDEP - Deep Resistivity

First Resistivity found

agkrowpnE

If the user wishes to change the curve they only need to select the RT button on the Tool Bar,
which will launch the “Rt Log Curve Selection” dialog, with a list of possible resistivity log
curves loaded from the LAS file.

| Mnemaonic Description
|ILD Deep Induction Resistivity

fILm Medium Induction Resistivity

LLE Shallow Laterolog Resistivity

MMNOR Micro Normal Resistivity

MIMY Micro Inverse Resistivity
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With this example there are 5 resistivity log curves available, highlight the Micro Normal
Resistivity (MNOR) log curve and click on the “Select” Button to load the MNOR log data into
the RT Column of the Home Area and recomputed all the other columns.

Rt vsh Clean Shale PHR matrix fuid ?Vsh Vsh-1 Vsh-2 PHI2nd | matrix fuid ?Vsh Vsh-2nd Rxo
INOR R 10,428 150 AVERAGE 271 1o or T2 T ) e
Flow Unit: Depth THK RT PHI RWA RO MA W BVYW VSH PAY 1stPHI | 2ndPHI PhHir RXO SX0 BVF
Cottonwood Limestone 29855 05 1247p 21 0239 0624 16430707 NN 0 507 0.0 0.306. 0 0619 2855/0.725 0.152
: Z 2,986 o5]  sosp.1s 1033 0935 2334034 0051 10385 10049 0.262 0 105 36720783 [0.417
e 29865 0 EELE X 1095 1521 216033 (0033 o271 _ 10033 | 0242 0 0848 591200787 10078
20855 007.0 2987 os] 10581po79 0628 2018 18520436 0034 10187 0022 | 0.185 0 0558 996800698 10055
| Archie Equation Parameters 29875 os] 12221po71 0639 2294 18320433 003 0165 002 | 0111 0 0527] 142540622 0044
e s 2988 os] 9zrepo7 0476] 2334 171800501 0035 0175 10017 | 0074 0 0452 1391700635 10044
e 29885 05 5796063 | 0262 2648 14830676 10042 0192 1001 0,073 o 0314 1139600747 10047
- 2989 05] 103199085 0397]  3117] 16120549 10.03 0198 00 [ o084 o 0356 10877083 0.045
S 08/ " 29895 05]  16.004p. 0523 367| 16840478 0022 0197 00 [ o093 0 0377] 1173800867  10.041
M 12 2990 os] 11.294 0314 4308 15030617 10025 0177 100 0.092 0 027] 123240917 10038
u: 20//l__29905 05| 12139 023 6203 13930714 (0022 0161 100 [ o077 0 0194 12867[1.037 10032
2 < 2991 05] 29,899 0468 7661 15730506 0013 10146 100 0081 0 0247] 17.15911.036  10.026
[ 229015 05] 22969 0478] 5755 160505 0016 0142 100 | [ 0059 0 0283 23938076 [0.025
Rsh: 00 2992 os] 12361 0475 3117 16740502 0027 10148 100 | [ o048 001 039 336610471 0025
PHIsh: 00| | 29925 0s] 9067 0547, 1988 1800468 0037 0169 10021 | 0038 0042 0524 28850407 0032
e 2,993 o5 7.749 0595 1558 1890448 (0043 0479 0027 | | 0056, 0042 0618 20736/0425 10041
29935 os] 8es7 0766] 1387 20320395 0042 10188 10032 [ 0079 0028 0743 17.148/0.441  l0.047
| Modify in Beaders Panel 2994 05)  9.267] 0945 1175 21890356 0044 0194 0039 | [ 0097 0026 0897 157420423 0052
| mar: 055 ¢ 580 v/ 29945 os]  10.09 1253 0966] 241900309 (0045 0183 005 ] [ 0113 0032 1138 1449704 0.058
Total Depth: 21620 2,995 os] 7919 1146]  0828]  2456/0323 (0053 0182 0056 | [ 0124 0042 1176 114600416 10069
~ 29955 os] 684 1063 0772]  2455/0335 (0059 0184 10.058 0143 0033 1173 85320486 0082
AAzEace Tew) PPy 2996, 05| 7184 1131 07861| 250325 (0057 0174 006 | [ 0164, 0013 1219] 645200532 0094
||Bottom Tesp: 1200 ¥ " 29965 05| 8.055p 18 1286 0.751 2583/0.305 0.054 0.175 0082 | [ 0199 0 1308, 6.168/0.541 0,097
|-cutomms 2,997 os] 8384 7e 132 0761 25890301 (0053 0182 0062 | | 0204 0 1316 63000538 0095
| 29078 os]  7238p 168 1063 0816] 24230335 (0056 018 0055 0.202 0 1141 61570564 0094
fjss Lot 0.08 2998 05| 6202p.161 0866 0850 22820372 (0059 0195 005 | 0.194 o 1004 61140581 0093
/v cat: 0olll__29985 os] s121p151 0791 0927 21970389 0058 0224 100486 | [ 0182 0 0923 69870564 0085
2999 os) 7120p 145 0878 0974 2230369 (0053 10257 10045 | 0.167 0 0949 82830531 0077
| vsh cut: 10/ 29905 os]  se7ep 152 113 092 2390325 0049 0293 10051 | 015 0002  1108] 095800471  j0.071
H ety 0.103 3,000 05| aarapisd 1201 0846]  2469/0316 (0051 0313 0055 | 0145 0018 1191 98120455 0074
3,000.5 os]  see7paTe 1067 0772  2457/0335 (0059 0304 0058 | 0148 0027, 1175 8870457  0.08
¥]cat Off Colors 3,001 05§ 5.6 183 0912) 0735 23940362 0066 0286 0058 | 0.162 002 1112 69440504 (0092
[ 30015 os]  5327p176 0827 0772 2311/0.38 0067 10283 10.054 0175 0001 1035 53350589  0.103
[ Cumatstive Vatues (Computed) 3,002 05| eoo9p 153 0801 0913 221110386 0059 10361 0048 | 0177, 0 0938 49760663  [0.101
| vz 215 30025 05| 7.192p 117 0684 126 20110418 0048 0635 10034 0.184 0 0737] 516600765 0089
| #rorL: 117 3,003 o0s) 10632p 083 067 1902 18910423 0035  [#A210000 0139 o 0503 7610774 0064
LT 135 |__30035 05] 16400p0S6TNN| 0676 2925 18070421 0024 (461 100 0113 0 048] 1124079 0.045
| 3,004 os] 9621p048 0314 367 15170617 10029 197 0.0 0.094 0 0292 1382600798 10038
[P 013 130045 os| s27op0S2 | 0189 3334 13550794 10041 12116 100 0.079) o 0238 1298300785 004
AVSH: 038 3,005 05| 5556p056 | 0218 3051 140700741 (0041 2092 100 0081 o 0267 11158081 0045
Wylle Rose Equation Parametes 30055 os]  6o058p 062 0269 27 1490867 (0041 0095 o 0315 97490815 1005
. 3,008 05 46 101 0367 1503 168700571 [0.057 0.103 0 0494 100380599 1006
[P 2810 30065 os] 3178p 149 0404 0942 18380544 0081 0118 0031 0654 89140503 0075
@ 44

(R 20

Calculating VSH

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of log
curves that will illustrate change in Shale levels. If Gamma Ray (GR) Log Curve is present it is
automatically selected as the default VV-Shale (VSH). If GR is not present it looks for the next
shale level log curve by the following hierarchy,

Vsh — Fractional Shale Hierarchy:

1. GR - Gamma Ray
2. CGR - Gamma Ray Minus Uranium
3. SP - Spontaneous Potential

The VSH button is used to establish the formula for the VSH (shale proportion) column, based
on any log curve the user has to decide the clean formation value and the shale value of the log
curve selected. Using the Gamma Ray as an example, the VSH will be computed as,

Vsh = (GR - GRc) / (GRsh - GRc)

Where GR is the observed gamma ray value and GRc and GRsh are the specified gamma ray
values for clean formation and for shale formation respectively. The default values for GRc and
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GRsh for this formation are 10.428 API and 150.0 API respectively. If the user wishes to change
the curve they only need to select the VSH button on the Tool Bar, which will launch the “Vsh
Log Selection” dialog, with a list of possible log curves loaded from the LAS file.

- | Vsh Log Selecti = ]

'l Mnemaonic Description —“
GR Gamma Ray - |
SP Spontaneous Potential
PE Photoelectric factor

RHOB Bulk Density
DRHO Bulk Density Correction

DPHI Density porosity

MNPHI Meutron porosity

SPHI Sonic porosity

OT Acoustic transit time

11 Deen Inductinon Besistivite -

| Select || Cancel ‘

As you can see, this dialog is showing all the log curves downloaded from the LAS file. The
user can select any curve, but the user has to determine what is the clean formation level and
shale formation level. Highlight the Spontaneous Potential (SP) and click on the “Select” button
to display the “Vsh Data Limits: Spontaneous Potential” Dialog.

|| Vsh Data Limits: Spontaneous Potential (SP) !

| Clean Formation Value:

r Shale Value:

r Minimum Value: Maximum Value:

153.562

| Ok H Cancel |

The Dialog will show the minimum and maximum value, but the user will have to enter the
Clean Formation value and the Shale Value, e.g. set the Clean Formation Value to 80 and the
Shale Value to 150. Now click on the “Ok” button to load the SP log data into the VSH Column
of the Home Area and recomputed all the other columns depending on Vsh.
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Rt Vsh Clean Shale PHRt matrix fluid ?Vsh Vsh-1 Vsh-2 PHI 2nd matrix fluig ?Vsh Vsh-2nd Rxo
MNOR 80 150JVERAGE 271 1NO or 475 189NO [TE]

Flow Unit: Depth THK RT PHI RWA RO MA SW 181PHI | 2ndPHI PHIr RXO SXO B\
Coftonwood Limestone 29855 05 1247021 0239 0624 16430707 0.308] 0 0619 28550725 0152
. s 2,986 05 8052015 1033 0935 2334034 0282 0 105 36720783 0.117
e ar Lo 29865 05 1389301 1005 1521 216033 0242] 0 08ds 59120787 0078
20655 3007.0 2967 05 105810079 0628 2018 18520436 0.186] 0 0558 99680698 0055
Archie Equation Parameters 29875 05 122210071 0638 2204 18320433 0111 0 0527 142540622  [0.044
Mater Model Useds 2988 05| 92780007 0476 2334 171300501 0074 0 0452 139170635  [0.044
; 29885 05 57960063 0262] 2648 14830676 0.073] o 0314 113060747 [0.047
hize 2,989 05 0397 3147 16120549 0.084 0 0356 10877083 0.045
A 08 29895 05 0523 367 1.684/0.478 0.093 0 0377, 11.7380.867 0.041
u: 12 2,990, 05| 0314 4308 15030617 0092 0 027, 123240917 0.038
u 20| 29905 05 0238) 6203 13930714 0077 o 0194 138671037 0032
s ~ 2,991 05 0468] 7661 15730506 0061 0 0247 171591036 10.026
: <1 29915 03] 0478] 5755 160505 0059 o 0288 23938076 0025
Rah: 00 2992 05 0475 3117 16740502 0045 001] 039, 336610471 0.025
PHIsh: 0.0i|| 29925 05 | 0547 1988 18/0.468 0038] 0042 0524 28850407 0032
2993 05| 77490098 0596 1558 1890448 0056 0042] 0618 207360425  0.041
Moveates pdrocerion 29935 05 88570.108 0765 1387 20320395 0079 0028 0743 171480441 0.047
Nodify in Beaders Panel 2994 05 92670124 0946 1175 21890356 0097/ 0026] 0897, 157420423 0.052
Rut: 055 8 580 r| 29945 05 10.09(0.146 1253 0968 2419/0.309 0113 0032 1138 1449704 0.058
Total Depth: 21620 2,995 05 79150186 1146]  0828]  2456/0.323 0124 0042 1178 11.460,0416  0.069
29955 05 68410176 1063 0772 24550335 0143 0033 1173 85320465  0.082
Sxiice; Yoy ! eoliR 2,996, 05 7.1840.178 1131 0761 250325 0164 0013 1219 64520532 0.094
Bottom Temp: 1200 7| 29965 05 80550.18 [ 1288 0751 2583/0.305 0191 0 1308 6.1680541 0.097
Cutofts 2,997 05 83840178 | 132] 0761  2589/0.301 0204] o 1316 63000538  0.095
- 20075 05 723600168 | 1063 0816 24230335 0202 o 1141 61570564  0.084
FRICCAE: 0.06 2,998 05 62020161 | 0866 0859 22820372 0.194] 0 1004, 61140581 0.093
S Cut: 09!l 29985 05 61210151 | 0791 0927,  21970.389 0182 0 0923 69870564  0.085
2999 05 712900145 | 0878 0974 2230.369 0.167] o 0949 82830531 0077
Vah Cut: 10/ 29995 05 se78/0152 | 113 092] 2390325 015 0002 1108 99580471  (0.071
s 0103 3,000 05 84730163 1201 0846 24690316 0145 0018 1191 98120455  0.074
30005 05 686700176 | 1067 0772  2457/0.335 0148 0027] 1175 8870457 008
¥] cut Off Colors 3,001 05 560183 0912 073 23940362 0.162 002 1112, 69440504 10092
30015 05 53270176 0827] 0772 2311038 0175 0001 1.035 53350589  0.103
Cumulaive Vahies (Computed) 3,002 05 60990.153 0801 0913 22110.386 0177, 0 0936 49760663 (0101
CTHR: 215[" 30025 05 71920117 0.684 126 20110.418 0.184] o 0737 51660765  0.089
FTOIL: 122 3,003 o0s[ 1063300083 | 067 1902 18910423 0.139] o 0593 7610774 (0.064
LG 150/ 30038 05 0676 2025  1807/0.421 0113/ [ 048 1124079 0045
i > 3,004 05 0314 367 15170617 0.094 o 0202 138260798  0.038
AVEBL: 0131130045 05 0189 3334 13550704 0079 0 0238 129830785  0.04
AVSW: 0.39 3.005 03] y | 0218 3051  1407/0.741 0.081] 0 0267 111581081 10.045
Wylke Rose Equation Parametes 30055 05 60580062 | 0269 27 1.49/0.667 0.095] o 0315 07490815  0.05
- 3,006 05 4600101 | 0367, 1503 1687,0.571 0103 0 0494 100380599  0.06
L 85810 30065 05| 31780149 | 0404] 0942) 183800544 0118] 0031 0654 89140503 (0075

Calculating PHI

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of
Porosity log curves. If Average Porosity can be calculated, both Neutron and Density Porosity

vE_|

curves are available) then the PHI is automatically is calculated as the default. If both NPHI and

DPHI are not both present it looks for the next porosity log curve by the following hierarchy,
@t - True Porosity Hierarchy:

1. PHI Average value of
a. NPHI - Neutron Porosity
b. DPHI - Density Porosity
2. NPHI - Neutron Porosity
3. DPHI - Density Porosity
4. SPHI - Sonic Porosity

If the user wishes to change the curve they only need to select the PHI button on the Tool Bar,
which will launch the “Phi Calculation - Log Selection” dialog, with a set of radio buttons of
possible porosity curves to select. If the Sonic log curve is not present then the Sonic radio
button would be disabled, but as you can see in the image below that all possible porosity log
curves are present. The default button selected is None, but you must have a porosity curve so
for this example the Density (gm/cc) radio button will be selected.
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| £ | Phi Calculation - Log Selectio B | —
i 3

Select Log type for Porosity Computation:
{:] Hone
® Density (gm/cc)

D Heutron Poroaity

{_) Density/Neutron Poroaity

D Sonic

The four options correspond to the following formulas, with and without correction for shale
volume,

Without correction With correction
Density (Pma - Pb) / (Pma - Ps) [Pma = pb = Vsh(pma - psh)] / [Pma - pr]
Neutron (OM O, - Vsh * O,
Density/Neutron \[(®,” + ®¢°) / 2] [ - (Dnsn/ Dy sn) * D] / [1 - Oy sn/Dy sh]
Sonic (Atma - Atp) / (Atma - At))  [Atma - Atp - Vsh * (Atma - Atsp)] / [Atma - Atf]

In each case you will be requested to specify columns containing the appropriate logs and also to
specify the constants in the selected equation (such as pma and pr). You will also be asked
whether you want to correct for Vsh, as described below. Indicate your choice of logs by
selecting the appropriate radio button on the Log Selection dialog box and then clicking OK.
Here we have chosen to compute the porosity from a density log.

You are now presented with the Parameter Values dialog box ...

| = | Phi Calculation - Parameter Values IE'EIQH

Grain Density (gmicc): Fluid Density (gmicc):
Quartz 2.65| | Fresh Water

Calcite 2.7 | Salty Water
Dolomite 2.87| | Oil Mud

Value: 271|| | Value:

V=h Correction:

Shale Density
|:| Correct for Vsh?

| Ok H Cancel |

which lets you specify the parameters in the selected equation, in this case matrix (or grain)
density and fluid density (pma and ps). Since the Cottonwood is a limestone interval, we have
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entered 2.71 for the grain density above. The default value for fluid density is 1.0, which we will
leave unchanged.

We could choose to include a Vsh correction by clicking on the “Correct for VVsh?”” check box.
Doing so will activate the Shale Density (RHOsh) edit box, allowing us to enter the needed
value. The shale correction is based on the values in the VSH column. (If you select the Vsh
correction prior to filling the VSH column, the formula for PHI will still be set up correctly, but
the resulting porosity values will be null. The porosity values will be set to their proper numeric
values once values are entered for VSH.) For now we will choose not to use the Vsh correction.
The Parameter Values dialog box is similar for the other three porosity computation options,
although it contains only the Vsh Correction box for the neutron porosity and density/neutron
porosity options. After clicking OK on the Parameter Values dialog box, the program will set up
the formula for the PHI column ...

Rt Vsh Clean Shale PHR matrix fluid ?Vsh Vsh-1 Vsh-2 I PHI 2na matrix fluid ?Vsh Vsh-2nd Rxo
MNOR 8P 80 1 8 | 271 1NO or 475 189NO s
Flow Unit: Depth THK RWA RO MA SW BvW VSH PAY 15tPHI | 2ndPHI PHIr RXO SX0 BVF
Cottonwood Limestone 29855 05 0.176 0846, 14130822 o331 o0 | " 0306 0 0.456]  2855/0.844 0137
Ss{OwE 2,986 05 0886 109 21870367 0048 0875 0041 | [ o282 0 0901 36720845 0111
e 29885 05 0927 1798 20370359 (0031 0884 0027 | [~ 0242 0 0718 591200855 0074
29855 2,987 05 0572 2219 17960458 (0033 10881 0019 | | o188 0 0507 99680732 (0053
Archie Equation Parameters 29875 0.5 0.449 3.259 1.649/0.518 0.027 0.888 0.0 | 0.111 0 0.371 142540741 0.039
IR 2,988 05 0349 3187 15660586 (0031 0877 100 | o074 0 0331 1391700742 (0.08
i 29885 05 0.189 367 1350795 (0038 0878 00 | 0073 0 0227 11396088  0.042
- 2,989 05 0262 4700 14410675 (0026 (0867 100 [ | o084 0 0236 10877102 0.039
Ax 08 [ 20805 05 0321 5071 1485061 (0019 10841 100 0093 0 0232 117381106 10035
u: 12 2,990 05 021, 6452 13500755 (0022 0807 00 0.092 0 018 123241122 0033
¥ 20!L__28905 05| 0164] 8875 128300855 (0019 10766 00 | | oor7, 0 0135 13857/1.24 10,028
R e 2,991 05 0383 9361 15040559 (0012 0703 100 [ | 0081 0 0202 171501945 10,025
; 29915 05 0513 5362 16330483 0016 0626 00 [ | 0058 0 0303 239380734 0025
Rsh: 0.0 2992 05, 0538 2753 17350471 (0028 0538 0016 | 0045 0016 0442 3366100443 (0027
PHIsh: 00f|| 29925 05 0613 1773 18710442 (0038 0451 0024 | | 0038 0043 0588 28850384 (0033
2993 05 0692 1342 19970.416 (0045 10379 10032 0056 0055 0718 2073500394 (0043
e ] 29935 05 0895 1186 21590366 (0045 (0322 10038 | [ 0079 0044 0868 17.1480.407  [0.05
Modify in Beaders Panel 2994 05| 1141 0974 23660324 (0047 10264 10048 | | 0097 0047 1082 157420385  [0.055
Ral: 055 8 580 r|| 29945 05 1514 0799 26350281 (0048 10231 10081 | [T 0113 0058 1376 144970364 0062
Tota) Depth: 31620 2995 05 1382 0686 2690294 0057 0206 10088 | 0124 007, 1418] 1146900379 10073
29955 05 1201 0635 270800304 (0063 0184 10071 0143 0084 1425 85320423 (0087
PR =i 2,996 05 1372 0628]  2756/0205 (0061 0178 0073 | | 0184 0044 1478 64520483  [0.101
Bottom Temp: 1200 ®|| 29965 05 1585 0617 28550276 (0056 0.162 10076 | [ o101 002 1592] 6168040 0.103
Cutoffs 2,997 05 1583 0635 283710275 (0056 0151 0078 | | o204 0003 1578 63090491  (0.101
— | 29075 05 1232 0704 260210311 (0050  (0.141 10088 | | 0202 0 1323 61570524 0.099
PHL: Cat.: 0.06 2,998, 05 1023 0727 2470342 (0063 (0153 10.06 | | 0194 0 1186 61140534  (0.098
S cars 09| 29985 05 0038 0782 23760357 (0062 0167 0055 | 0.182 0 1094 69870518 008
2999 05 1055 081 242200337 (0056 0189 10056 | | 0167 0002 _ 1141 82830484  (0.081
vsh Cut: 10 29095 05 1385 0751 26260294 (0052 0176 0063 | [ o015 003 1357 99580425 0076
s oats e 3,000 05 1443 0704 26070288 (0054 01656 0067 | [ 0145 0045 1431 98120415 0.078
30005 05, 1251 0658 26610309 (0062 0169 10069 | | 0188 0053 1378, 8870422 (0084
¥l cut Off Colors 3,001 05, 1032 065 255034 (0089 0199 10066 | 0162 0041 126 69440474 0096
30015 05 093 0685 24490359 0089 0248 10062 [ 0175 0019 1163 5335055  [0.107
Comulative Velues (Computed) 3,002 05 0909 0808 234200363 (0061 0295 100564 | | oam 0 1062 49750623 0.105
cTHR: 215130025 05 0791 109 21210389 0051 0381 1004 | o164 0 0851 51660711 0093
FrOIL: 137 3,003 05| 0778 1638 1990392 (0036 0466 10028 | RS 0 0689 7610719 0,067
e 135l 30035 05 0676 2925 18070421 (0024 0572 100 o3 0 048] 1124079 0045
i 3,004 05 0178 6452 13130818 (0024 0684 00 [ |~ 0004 0 0168 138261088 10031
A 015 130045 05 0.078 803 0.03 0782 00 [ |~ oom 0 0099 129831218 1003
AvSw: 035 3,008 05 0.083 803 2 (003 0857 00 [ | 0081 0 0101 111581314 10032
Wyo 096 Equation Parametas - | 3.0053 05, 0149 4858 12670895 (0034 0913 00 [ | 0008 0 0175 97491003  [0.041
e 3,006 05 03858 1530 16730578 0057 0968 002 | | 0103 0 0482] 100380605  0.06
P 85810130065 05 0407 0835 18440542 (0081 023000 1 0118 0032 066 89140501 (0075
Q

R 20

Note that the Pickett plot computations expect porosity as a fraction, not in percent. Using the
density and sonic options to compute porosity will yield fractional values automatically.
PfEFFER-java automatically converts porosity logs that are in percent to fractional values when
the LAS file is imported into the program.
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Calculating RXO

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of
resistivity curves. If Shallow Laterolog Resistivity (LL8) Log Curve is present it is
automatically selected as the default Bulk resistivity of flushed zone (Rxo). If LL8 is not present
it looks for the next resistivity log curve by the following hierarchy,

Rt — True Resistivity Hierarchy:

SFLU — Spherically Focused Resistivity
AHT10 - Array Induction Resistivity - 10

LL8 - Shallow Laterolog Resistivity

RSHAL - Shallow Resistivity

MSFL — Micro Spherically Focused Resistivity

RN E

If the user wishes to change the curve they only need to select the RXO button on the Tool Bar,
which will launch the “Rt Log Curve Selection” dialog, with a list of possible resistivity log
curves loaded from the LAS file.

Mnemonic Description
ILD Deep Induction Resistivity
ILM Medium Induction Resistivity
LLE Shallow Laterolog Resistivity
MMOR Micro Mormal Resistivity
MIMY Micro Inverse Resistivity
‘ Select ‘ ‘ Cancel |

With this example there are 5 resistivity log curves available, highlight the Micro Inverse
Resistivity (MINV) log curve and click on the “Select” Button to load the MINV log data into

the RXO Column of the Home Area and recomputed all the Moveable Qil columns, SXO and
BVF.
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Rt Vsh Clean Shale PHIt matrix | uid 2Vsh Vsh-1 Vsh-2 PHI2nd | matrix | fluid ?Vsh | Vsh-2nd
MINV

|MNOR |SP 80 150 RHO8 271 1NO | oT 475 189 NO
Flow Unit: Depth THK RT PHI RWA RO MA SW BVW VSH PAY 151 PHI 2nd PHI PHIr RXO SX0 BVF
Cottonwood Limestone 29855 05 12470163 | 0178 0.845 14130823 N0 551 0.0 | 0308 0 0.45¢ 09391473 024
z : 2986 05 80520132 0.888 109 21870367 (0048 (0875  [0.041 0282 o 090 20840512 (0067
Siars D"":"j___, - i °°”":j — | 20885 05 138930087 | 0027 1798 20370359 0031 (0884 0027 | | 0242 o o7 131930572 0.049
29855 3007.0, 2987 05 10.5810.073 | 0572 2219 1.796 0.458 0.033 0.881 0019 | 0.186] 0 0.507) 10.80.703 0.051
Archie Equation Parameters 29875 05 12221005300 0449 3250 16490516 0027 0888 00 | oA 0 0374 203290621 0.032
Water Model Used: 2,988 05 0349 3187 15660586 0031 0877 00 | | 0074 0 033 156940699 10037
2 29885 05 0.189| 367 1350795 0038 0878 00 | 0.073. 0 0.227) 105690914 0.043
PACNY 2989 05 1031900039 | 0262 4709, 14410675 0026 (0867 0.0 | | o084 0 0239 151040866 0,033
A 08/ 29895 05 160040032 | 0321 5971 1486061 10019 foB41 00 | [ 0093 o 0234 184240883 0028
M: 1.2 2990 05 112940003 | 021 6452 135900755 0022 (0807 100 | 0092 0 o1 13721083 o031 |
= 20/ | 29905 05 121390023 | 0164 8875 12830855 10019 107686 100 [ o077 o 0134 137441246 0028 |
= — 2991 05 208990022 | 0283 9361 15040559 0012 (0703 00 [ 0081 o 0204 212741028 (0.022
x S 20915 05 2296910035 | 0513 5362 16330483 0016 (0626 0.0 | 0059 o 0304 17234osss 003
Rsh: 00 2992 05 123610061 | 0538 2753 1.7360.471 0028 (0538 0016 0045 0016 0444 128990716 0.043
PHIsh: 00||| 29925 05 906710088 | 0613 1773 18710442 0038 (0451 0024 | | 0038 0049 o0Sefl 6060838 0073
Fasoredtis Hrccau 2993 05 77490111 | 0692 1342, 19970416 0046 (0379 0032 | | 00ss 0085 o071  S47fo.767  |0.085
29935 05 88570123 | 0895 1.185 21590365 0.045 0.322 0038 /| 0.079; 0.044 0.864 6.48740 663 0.081
Modify in Headers Panel 2994 05 92670145 | 1141 0974 23660324 0047 (0264 (0048 | | 0097 0047, 1.083 7.2270.569 0.082
Raf: 055 @8 580 ¢ 29945 05 10.090.171 | 1514 0.799, 26350281 10.048 0231 10.061 1 | 0.113 0.058; 1374 7.50640.505 0.086
Total Depth: 21620 2995 05 79150194 | 1382 0686 2690294 0057 (0206 0068 | | 0124 007 141 57140537 [0.104
= 29955 05 684100207 | 1291 0635 27080304 0063 (0184 0071 | 0143 oo0sd 1a2q seefosie 0107
N S8.0}¥ 299 05 71840209 | 1372 0628 _ 27560295 (0061 (0178 10073 | | ot64 004s 1474 62540491 0.102
Bottom Temp: 1200 2| 29965 05 80550212 | 1565 0617 28550278 0.058 0.162 0.076 |09 0.02 1.592 7.1040.457 0.095
CutOffs 2997 05 83840207 | 1583 0635 28370275 10056 (0151 10075 " 0204 0003 1574 70470485 0096
| | 29075 05 7238019 | 1232 o704 26020311 0059 (0141 0065 0202 o 1323 6240518 [0.098
|}t 0.06 2998 05 62020185 | 1023 0727 24700342 0063 (0153 0.06 | 0194 0 1.18 5890548 0.1
Sv Cut: 09lll__29985 08 61210174 | 0938 0782 23760357 0062 0167 0055 | 0182 o 1094 55140583 0.101
2909 05 71200169 | 1058 081 24220337 (005 0189 0056 | |07 0002 114 saodosa  [0.097
Vsh Cut: 101" 29995 05 8676018 | 1388 0751 26260204 0052 0476 0063 | | 0.15 003 135 69840508 [0.091
Bow ot 0103 3,000 05 8473019 | 1443 0708 26070288 (0054 0166 0067 | | 0145 0045 143 6390514 |0.007
3,000.5 05 6.867 0201 | 1251 0658 26610309 10.062 0.169 10,069 || | 0.148 0.053 1.374 5890518 0.104
w)Cut Off Colors 3,001 05 560203 | 1032 0.65 255034 10.069 0.199 10.066 1 | 0.162 0.041 129 54140537 0.109
3.0015 05 5327.0.194 093 0686 24490359 0.069 0248 0062 0.175 0.019 1.163 5.89640.528 0.102
Comulative Values (Computed) 3,002 05 6099017 | 0909 0804 23420353 (0061 (0296 10054 | [ _oar 0 1054 61140562 10,095
CTEK: 215" 30025 05 71920132 | 0791 109 21310389 0051 (0381 004 | [ 0164 0 085 63240643 0084
FTOIL: 137 3,003 05 106330094 |  0778] 1638 19900392 0036 (0466 0028 | [ 0139 o osed 101530622  0.058
PAYFEET: 135 30035 0.5 16 49610.& | 0676 2925 1807 0421 0.024 0572 0.0 | 0.113 0 044 22.2730551 ‘0 032
> 3,004 05 9621003 0178] 6452 13130813 0024 (0684 00 0094 o o6 127341402 (0033
KR 015 1™ 30045 05 527900025 | 0078 803 1.086{2350N0.03 0782 00 | o079 0 009 68501676 0041 |
AVSW: 035 3,005 08 55550028 | 0083 803 1182027 0.03 0857 00 | 0081 o 010 s2sd152s 003 |
" 3.005.5 05 6056/0038 0149 4858 12670895 (0034 (0913 00 0095 o 0174 50341204 0045
Yo et Fumod P"amf'e_s_ 3008 05 46,0.009 0358 1530 16730578 (0057 (0068  |0.02 | 0103 o 0484 68040736  0.072 |
g 858105 006.5 05 3178015 | 0407 0935 18440542 0081 [023NNNI00 | o118 0032 o6 __aaxforir 0106
[+ 44
R: 2.0,

Selecting a Water Saturation Model

The Sw Model menu lets you choose between the Archie water saturation model (the default)
and two shaly sand models, the Simandoux model and the Dual-water model. These options will
be demonstrated using the Cottonwood Limestone worksheet. PFEFFER determines which model
is currently in effect by checking the contents of "Water Model Used:" text field, which reads
Archie whenever a new worksheet is created. The Archie model assumes that column RT
contains true resistivity log data, the measured bulk resistivity. You switch to one of the shaly
sand models by selecting the appropriate entry from the Sw Model menu in the Tool Bar at the
top of the “spreadsheet”.

|1 1] [ v [ o || [ 2]

Tl Elal|

Archie
Rt | vsh | clean | shale | PHit | matrix | | simandoux D | Vsh-1 | vsn2 | [ PHiond | matic | fuid | 2vsh | vsnond| Rxo |
ILD |GR | 10428 150/AVERAGE | 271 S | | | oT [ 189|NO | |LLs |

The values of the parameters displayed in the dialog box are those found in the appropriate cells
on the current worksheet, Archie parameters for A, m, n, and Rw, Archie parameter Rsh (shale
resistivity), and Archie parameter Phish (shale porosity), Rsh is required for the Simandoux
model and both Rsh & PHIsh are required for the Dual-water model. Changing the value of a
parameter on the dialog box changes the corresponding value on the worksheet. If one of the
cells on the worksheet is initially empty, then the corresponding text box on the dialog box will
initially be empty as well. You must supply all the relevant parameters for a given model before
calculations can proceed.
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Archie Equation Parameters needed for Water Model Calculations with “Water Model Used” showing Archie.

Flow Unit: Deph | THK | RT | PH | RWA | RO | wMa | sw | Bw | VsH PAY [ 1stPr | 2ndPHi | PHI RXO sx0 BvF
Cottonwood Limestone 29855 05 32069021 | 0628 0624 2260437 0091 0507 | 0.306] 0 1002 28550725 0152
: : 2985 05 3727015 0478 0935 192805 0075|0385 0282 0 0715 36720783 0117
il ol - 29865 05 436401 | o34 1m21| 1657059 10,059 Jo271 0242 o 0475 59120787 0078
29855 S007.0 2987 05 52530079 | 0312 2018  1575/0619 0048 [0.187 0.186] 0 0393 996810698 10055
29875 05 62710071 | 0327 2294 1580604 (0082 _ [0.165 0111 0 0378 142540622 10044
2988/ 05 7357007 | 0378 2334 16310563 0039 (0175 0074/ 0 0402] 139170635 10044
29885 05 82630063 | 0374 2648 16110566 0035 (0192 0073/ 0 0375 113960747 10.047
2989 05| 88090055 0339 3117] 155800594 0032 |0.198 0,084/ 0 0320 10877083 10045
29895 05 90560048 0296 367 149700636 003 (0197 0093/ 0 0283 117380867 10041
2990 05 90610042 0252 4308] 14340689 (0028 (0177 0092] 0 0241 123240917 10038
29905/ 05 88640031 0171 6203 13020836 0025 [0.161 0077| 0 0188 ¥ K
2991/ 05 84520026 0132 7661 122700500024 [0.145 0.061] o 0131
29915 05 78420033 0163 5755 1290856 0028 0142 0,059/ 0 0168 K
2992 05 70180055 | 027, 3117 14790666 (003 (0148 0045 001 0294 336610471 0025
29925 05 603008 | 0363 1988 16390574 (0045  [0.169 0038 0042 0427 28850407 10032
2993 05 5060098 | 0389 1558 17060555 (0054 (0179 0056] 0042 0499 207360425 0041
29935 05 41480108 | 0358 1387 16920578 _ [0.062 _ [0188 0079 0028] 0508 171480441 10047
Nodify in Headers Panel 2994/ 05 348507124 | 0355 1175 172058 (0072 [0.194 0097] 0026 055 157420423 0052
Raf: 055 ¢ 530 p| 29945 05 30290146 | 0376 0966 17930564 0082 (0183 0113 0032 0624 1449704 l00ss
Total Dapth: 31620 2,995 05 27130166 | 0393 0828 1850552 (0091  [0.182 0124 0042 0688 114690416 10069
29955 05 2490176 | 0387 0772 1874055 0098 [0.184 0143 0033 0708 85320456 0082
r e e = 2,996/ 05 2350178 | 037 0761 185200569 (0101 (0174 0184 0013 0697 64520532 10094
Bottom Temp: 1200 *["20955 05 2282018 | 034 0751 184700573 0103 [0.175 0.191] 0 0696 51680541 0097
Cat.offs 2,997/ 05 22840178 | 0359 0761 18350577 (0102 _ [0.182 0204/ 0 0887] 63090538 10095
| 29975 05 23310168 | 0342 0815 _ 17880501 0099 (018 0202, 0 0847 61570564 0094
PHI Cut: 0.08 2998 05 23780161 | 0332 0859 17570501 (0096 (0195 0.194] 0 0621 61140581 0093
Sty 00|l 29985 05 23870151 |  0308]  0927] 16990623 (0094 (0224 0182] 0 0576] 69870564 10085
2999 05 23440145 | 0283 0974 16540644 (0093 (0257 0167 0 0544 82830531 0077
Vsh Cut: 10/ 29995 05 22750152 | 0296 092 1680636 009 (0293 015 0002 0557 99580471 0071
LIS 2103|2000/ 05 22160163 | 0314 0846 1730618 (01 0313 0145 0018 0609 98120455 0074
30005 05 21940176 | 0341 0772 18010593 0.304 0148 0027, 0664 8870457 1008
¥ cut off Colors 3,001/ 05 22240183 | 0362 _ 0738 1850575 -o 285 0162 002 0701 69440504 0092
30015 05 22990176 0357 0772 18280579 0101 (0283 0175 0001 068 53350589  10.103
Camiative Veises {[CompRted) 3,002 05 24200153 | 0319 0913 17210613 0093  [0.361 0177 0 0591 49760663 0101
CTHR: 215 [ 30025 05 26270117 | 025 126 15420692 [0.081 0.164] 0 0445 51660765 0089
FrOIL: o7 3003/ 05 29190083 | 0184 1902 13710807 _ |0.067 0139 0 0311 7510774 0064
e 125 | 30035 05 33660058 | 0133 2925 1”219%_:‘10 054 0113 0 0217 1124079 10045
[ 3004 05 3073004800 0123 367 12260888 0.045 0,094/ 0 0188 138260798 10038
RNL 0121130045 05 4630052 | 0166 3334 1310848 (0044 0079 0 0223 129830785 004
AVSH: 058 3,005, 05 50580056 | 0198 3051 13750776 _ 0.043 0,081/ 0 0255 11158081 0045
30055 05 50120062 0222 27 14220733 [0.045 0,095 0 0287] 97490815 1005
YWe:Floms Camation Eerameles i o6 05 46780101 | 0373 1503 16950566 _ 10057 [ o103 0 0408 100380599 1005
P 85810130065 05/ I 42840149 | 0545 0942) 199500469 I looss  [1438 00 0118 0031 076, 89140503 10075
@ 44
L 20 RT column presently SW column will reflect the

holds the Deep Induction changes to the RT column.
Resistivity Log Data

The Iteration settings are fixed at Maximum iterations of 100 and Maximum change of 0.0001
for the shaly sand models, which both use an iterative approach to solve the relevant equations:

Both shaly sand models can be written in the form
a*Sw" + b*Sw+c=0

For the Simandoux model,

a=Co = ¢"/(A*Rw)

Csh = Vsh/Rsh
-Ct=-1/Rt

O T
o

and for the Dual-water model,

a=1
-W = -[Sb*(1-A*Rw/Rb)]
= -Ish = -A*Rw/(Rt* ¢;")

(plNey
I n

and note that "a" here is distinct from the Archie parameter, denoted "A" above. This polynomial
equation can be solved iteratively using Newton’s method, yielding the following iterative
equation for Sw:

SW(k+1) = SWk = (a*SWkn + b*SWk + C)/(n*a*SWkn-l"'b)
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where the subscript Kk is the iteration index. This iteration can be implemented by PfEFFER-Math
using a self-referential formula for each cell containing Sw. The code initializes the Sw values
using the quadratic equation, i.e., assuming that n = 2. It then sets the formula for each Sw cell to
the right- hand side of the equation above, where the Swy value is in fact a reference to the cell
itself.

Selecting Simandoux Menu Option

The Rsh value in the “Archie Equation Parameters” Panel must not be 0.0 and for this example it

is set to 5.0. The user can select the 4 icon image button to display the Profile plot and then
turn on the LAS - Induction Resistivity Logs radio button and observe that the Deep Induction
Resistivity shale value is about 5.

|1 1) B | v ] o | i

=

)8 (&)

Archie
Rt Vsh Clean | Shale PHIt matrix | [Simandoux | | Vsh-1 | Vsh-2 PHI 2nd | matrix_ | fluid | ?Vsh | Vsh-2nd Rio |
|iLD |GR 10.428] 150|AVERAGE | 271| | | | oT | 475 189|NO |LLg |
f | Dual water

The user now selects the “Sw Model” Menu and then selects the “Simandoux” Menu Option and
the program will automatically compute the resistivity and insert the new resistivity values in the
RT column and recomputed the other columns in the Home Area.

Archie Equation Parameters needed for Water Model Calculations with “Water Model Used” showing Simandoux.

Flow Unit: Depth | THK RT PHI RWA RO MA SW Bvw VSH PAY | 15t PHI 2nd PHI PHir RXO SX0 BVF
Cottonwood Limestone 29855 05 37780021 | 0725 0624 23530406 0085 (0507 10082 | |~ 0308 0 1078] 28550725 0152
3 s 2986 05 4302015 05652] 0935 20040486 10069 0385 004 0282 0 0768 36720783 0117
- D":"' — o D"’":'r - 29865 05 5017/0.1 | 0395 1521 1718055 0055 (0271 0022 | | 0242 o 0509 59120787 0078
23855 3007.0 2987, 05| 593200079 | 0352 2018 16240583 0046 (0187 0016 | | 0188 0 0417] 99680698 10055
e Equation Parameters 9875/ 05 710800071 | 0371] 2294 16270568 1004 (0165 10015 | [ oan| 00402 142540622 0.044
PR, 05 8504007 | 0437] 2334 16860523 0036 0175 0016 | [~ o074 00432 139170635 0044
RS 05 98860063 | 0447 2648 16760517 0032 (0192 0015 | " o073 0 0411 113960747 10047
Ne——— I 05 1083600055 | 0417] 3117 16200536 _ 10029 0198 0012 | | o084 00365 10877083 0045
05| 0371 387 15720568 10027 10197 (00 [ | 0093 0 0318] 117380867 10,041
05/ 0314 4308 15040617 10025 (0477 (00 I | 0092 0 027 123240917 0038
05| 0217 6203 13710742 0023 0161 100 [ [~ o077 00187 138671037 10032
i 05| 0167] 7661 12910846 10022 (0146 100 [ | 0061 0 0147 17.159/1038  10.025
; 3 29915 05| 0033 1 0197] 5755 13460778 0025 0142 100 [ | 0059 00185 23938076 0,025
ran:  Required 50 2992 05 80590055 | 031 3117, 15270621 _ 0034 (0148 [0.01 | | o0s5] 001 0315] 338610471 0025
PHIsh: 01| 29925 05 6778008 | 0409 1988 16850541 0043 (0169 10018 | | 0038 0042 0453 28850407 10032
T ' 20:3 05| 55940098 | 043 1558 1750527 10051 10179 0023 | | 0056 0042 0525 2073610425  10.041
i 29935 05| 45390108 | 0392 1387, 17320552 0059 _ (0188 0024 | | 0079 0028 0532 17.148l0441 _ 10.047
Modify in Headers Panel 2994 05 37690124 | 0384] 1175 17580558 10069 (0194 (0027 | | 0097 0028 0572 157420423 0052
Raf: 055 8 580 7| 29945 05 32240145 | 04 0966 18260547 10079 0183 0033 | | o113 0032 0643 1449704 0.058
Total Depth: 31620 2995 05 286500166 | 0415 0828 18910537 0089 (0182 _ 0038 | | o124 o042 0707 114690416 0069
29955 05 26200176 | 0407] 0772 _ 19030542 (0095 (0184 1004 | | 0143 0033 0726) 85320466 0082
Foriece) Twwl DROLx 2.996] 0S| 24510178 | 0387 0761 18790556 _ 0099 (0174 10039 | [ o184] 0013 0713 64520532 10094
Bottom Temp: 1200 # 29955 05 23890018 | 0381 0751 1874056 01 lo475 o039 | [~ 019 0 0712 61680541 10097
Catofts 2.997| 05 23950178 | 0377] 0761 18640563 (01 lo1s2 0038 | [ o204 0 0704 63090538 0095
29975 05 24490.168 035 0815 18150577 0095 (018 0035 0202 0 0664 61570564 0094
PHI Cut: 0.0 2998 05 25140161 | 0351 0859 17870584 0094 (0195 0033 | [ o194 0 0633 61140581 0093
ot 09|/l 29985 05 255100151 | 0320 0927 17350603 10091 (0224 0029 | [ 0182 0 0506] 69870564 _ 10.085
2.999] 05 25330145 | 0312 0974 1604062 0089 0257 0027 | [~ 0167, 0 0565 82830531 0077
Vsh Cut: 10/ 29905 05 247600152 | 0322 092 17250609 0092 (0293 (0029 | | 015 0002 0592 99580471 0071
RagRa pars 3,000 05| 24140163 | 0342 0846 _ 17770592 0096 _ (0313 0033 | | 0145 0018 0635 98120455 0074
30005 05 237400176 | 0369 0772 1846057 01 [0304 0037 | | o148 0027] 0691 8870457 008
¥ cut Off Colors 3,001 05 23920183 | 0380 0735 18930554 _ 10101 (0286 (004 | | 0162 002  0727] 69440504 10092
30015 05 24790.176 0385 0772 18710558 0098 (0283 (0038 0175 0001 _ 0705, 53350589 0103
Comalntive Valuon (Computed) 3.002] 05| 27040153 | 0355 0913 17780581 0088 (0361 0032 | [~ 0a77| 0 0623 49760663 0101
cTaK: 215 | 30025] 05 33090117 | 0315 126 16490617 0072 0.164] 0 05 51660765 0089
FroTL: 088 3,003 05 49210083 | 031 1902 _ 15810621 _ 0051 0.139] 0 0403 7610774 0084
ST 160|L__30035] 05 88940.058 0364 2025 1500573 0033 0.113) 0 0353 1124079 0045
3,004 05 159510048000 0521 367, 16830479 0023 0.094] 0 0376 138260798 0038
L 0131130045 05 2104400052 | 0757  3334] 18230308 002 0079 0 0476] 129830785 004
AVSH: 055 3,005, 05 2156000056 | 0848 3051 18780376 0021 0.081] 0 0527 11158081 0.045
30055 05 16.6650.062 074 27, 18540402 0024 0.095 0 0523 97490815  0.05
Sy Soee Suon e 3,006 05 97640101 | 0778 1503 20160392 _ 0039 0.103) 0 072 100380509 006
£ 83810/ ™3 0065 05 4 67370143 0857, 0042 22320374 4 0055 0118 0031 0953 89140503 0075
3 44
i 20 RT column presently holds SW column will reflect the

the Simandoux Resistivity changes to the RT column.
Computed Data
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Selecting Dual Water Menu Option

The Rsh value in the “Archie Equation Parameters” Panel must not be 0.0 and for this example it
is set to 5.0 and the PHIsh value in the “Archie Equation Parameters” Panel must not be 0.0 and

for this example it is set to 0.1. The user can select the 4 icon image button to display the
Profile plot and then turn on the LAS - Induction Resistivity Logs radio button and observe that
the Deep Induction Resistivity shale value is about 5. In the Shale region the Neutron porosity is
about 0.2 PU and the Density porosity is about 0.02 PU and the average is about 0.1005 rounding

down to 0.1.

r r ] P r r [} r r r " . n l

B | v o [ 12 0 2

: Archie -
| Rt Vsh Clean | Shale PHIt miatrix Simandoux | | Vsh-1 | Vsh-2 PHI 2nd | matrix fluid | ?Vsh Vsh-2nd Rxo |
PLD |GR 10.428] 150/ AVERAGE 271 | | | ot | 418 189)NO |LLs |

The user now selects the “Sw Model” Menu and then selects the “Dual water” Menu Option and
the program will automatically compute the resistivity and insert the new resistivity values in the
RT column and recomputed the other columns in the Home Area.

Archie Equation Parameters needed for Water Model Calculations with “Water Model Used” showing Dual Water.

Fiow Unit:

Cotlonwood Limestone

Start Depth: End Depth:
29855 3007.0;

Rw:
ren:  Required
mitsh: _Required
Moveable Hydrocarbon

Modify in Headers Panel
Raf: 055 8 530 ¥
Total Depth: 31620
Surface Tesp: 580 ¥
Bottom Temp: 1200 ¢
Cut-Offs
PHI Cut: 0.05
Sw Cut: 0.9
Vsh Cut: 10
Bvw Cut: 0.103

¥ Cut Off Colors

Cumulative Values (Computed)

CTHK: 215
FTOIL: 127
PAYFEET: 150
AVPHI: 013
AVSW: 0.34
Wyllie-Rose Equation Parametes
P 8581.0
Q 44
R: 20

Reference

Depth
29855
2986,
29865
2967
29875
2988
29885
2,989,
29895
2,990
29905
2991
29915
2992
29925
2903
29935
2994
29945
2995
29955
2,995
29965
2,997
29975
2,998
29985
2,999
29995
3,000
30005/
3001
30015
3002,
30025
3003,
30035,
3,004,
30045
3,005,
30058
3,006,
3.0065

THK

05
05

08

05
05
05
0.5

05
0s

05
0.5

. Isusoug

| zw;oazz;I
RT column presently holds
the Dual Water Resistivity

RWA

RT PHI
3333021 6.403
26828015 3442
21.48800.1 1.694]
17.6640.079 1.049]
21460071 1122
34131007 1754
66.074/0.063 2993
111.44710.085 4289
4971
2945
1 1.787|
0028 | u
398760033 | 0831
25.3520.055 0975,
19.520.08 1477]
140730098 1083,
10.261/0.108 0887,
7.6760.124 0783
5.694/0.148 0.707]
4737/0.166 0.685
41990176 0652
37620178 0592
36250.18 0578
37120178 0.584]
38250.168 0562
41530.161 058
4.667/0.151 0.603]
5.167/0.145 0636
5560.152 0.724]
5.6050.163 0.794
52070.176 0.808]
49430183 0805
5214/0.176 081
: 830153 109,
5 2771830117 26.304]
4.1550.083 0262
07190058 0029
032600481 001
0.278/0.052 001
0.325/0.056 0012]
0516/0.062 0.022]
1.4480.101 0115

0654/

Computed Data

RO

0624,

0.935;

1521
2018

2294

2334

2648

3117

367
4.308

6203

7.661

5755/
3117,

1.988

15858
1.387,

1175

0.966]
0828

0.772,
0.761
0.751

0.761]
0816
0859
0927

0974

092/

0845

0.772,

0.736

0.772]
0913

126

1.902]

2925

367|

333

3.051]

27|

1503/
0942

BvwW I 2nd PHI I

Ma SW VSH PAY 1st PHI PHir RXO SX0 BVF
37480138 (0028 0507 0,09 | 0306 0 3201 28550725  0.152
296900186 0028 0.385  0.08 0282 o 1918 36720783 0117
23490266 (0026 (0271 0038 0242 0 1055 59120787 0078
20540338 (0026 (0187 (0028 0.186] 0 0721 99680608  0.055
20450327 0023 0185 (0023 0111 0 0699 142540622 0044
22080261 0018 0175 (0,028 0.074| 0 0886 13917/0635 0044
236302 0012 0192 0,028 0,073 0 1063 113960747 0.047
24330167 0009 (0188 0.022 0.084| o 1172 10877083 0045
24260155 0007 0197 (0.0 0.093] O 1163 117380867  0.041
22090201 (0008 (0177 (00 0092 0 0826] 123240917 10038
19770259 (0008 (0161 (00 0.077| 0 053 1386714037 10032
17810346 (0009 (0148 (00 0.061] 0 0361 171504036 0026
17670378 (0012 (0182 (00 0.059] 0 038 23938076 0025
19220.35 0018 (0148 0017 0045 001 0859 336610471 (0025
21040319 (0025 (0169 |0.027 0038 0042 0769 28850407  |0.032
21470332 0032 (0179 0032 0056 0042 0833 207360425 (0041
20990367 0039 (0188 [0.034 0079 0028] 0799  17.1480.441  [0.047
20990391 (0048 (0194 (0.037 0097 0026 0816 157420423 0052
21210411 (006 0183 [0.042 0113 0032 0855 1449704 [0.058
2171/0418 (0069 (0162 |0.048 0124 0042 091 114690416 0069
21740428 10.075 0.184 0.05 01‘3: 0.033 0919 8532/0.456 0.082
2.125/0.449 0.08 0474 [0.048 0164 0013 0882 64520532 0.094
2117/0485 0081 (0175 (0,048 0191 o 0877 61680541 0097
211700452 (008 01862 |0.048 0204] 0 0876 63000538  0.095
20650461 (0077 [0.18 [0.045 0202 0 0829 61570564 0.094
20620454 (0073 0195 (0043 0.194] 0 0821 61140581 0093
205400445 (0067 (0224 (0041 0182 0 0806  6987/0564  (0.085
20640434 0.062 0.257 0.041 0. 167: 0 0.808| 8283/0.531 0.077
21540406 (0061 0293  |0.045 015 0002|0887  9958/0.471 0.071
22420388 0063 0313 (0,049 0145 0018 0968 981200455 0074
22980385 (0067  [0.304 0.054 0148 0027 1023 8870457 008
2320386 007 0285 0056 0162 002 1045 69440504 [0.092
22990384 0.067 10.283 0.054 0.175| 0.001] 1.024| 53350589 10.103
237500331 [0.05 10361 [0.051 0.177] 0 1092 4976/0663 _ 0.101
37130067 (0007 (0636 0.054 0.164] 0 4576 5166/0.765  0.089
1513-0.676 -0.056 1121 0.0 0.139 0 0.371] 7.610.774 10.064
0707-2016 _ -0.115 0113 0 01 1124079 10.045
04033352 016 0.094] 0 0053 138260798 0038
03593462 -0.18 0.079 0 0054 129830785 0.04
0.423-306 -0.171 0.081] 0 0064 11158081 0.045
0.605/-2.286 -0.141 0095 0 0092 9.749/0.815 10.05
1.183-1.018 -0.102 0.103] 0 0277, 10.038/0.599 0.06
-0.063 0118 0031 0833 8.914/0503 10.075

SW column will reflect the
changes to the RT column.

Pfeffer-Pro (Petrofacies Evaluation of Formation for Engineering Reservoirs), Kansas
Geological Survey, Release Date February 1998. Selecting a Water Saturation Model, pages 101

to 105.
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Profile Plot Control Dialog & Profile Plot

To display the profile plot of the log & pfeffer data click on the K icon image button. The
“Profile Plot Control” dialog allows the user to change the presentation of the Profile Plot, by
depth range, by depth scale, by data type, by log type, modify the track curve limits.

Menu Option Buttons —»

File Depth Scale Help

File — Menu Option

The file menu option allows the
user to load, save and print well,
horizon, rock and geo-report data’s
into the Profile Plot.

Depth Scale — Menu Option

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

Header

Narme: Hewby 2-28R
15.180.22225

Lat: 37.317187

Status: GAS
Long: 1013545478

Depth: 3155.0 Elev (GL): 3112.0
Depth Scale & Range:
Depth Scale: 100 ftin
Cursor: Start Dept... | - End Depth:
3107.0 2450.0 3150.0
Reset Depth [ Modify Depth
Stratigraphic Plot Tracks:
Show Available Tracks by Type of Data:

Change Piot Limits
Type of LAS Track to Display
o Single Expanded
Default Track Order
Digital LA File Curve Data

& Limslogy - Gamma Ray
%) LaS - Reference - GRLSP,CAL Logs
B LAS - nducticn Resstvty Logs

LAS - Micro Resisiviy Logs

LAS - Lateriog Resistivity Logs

LAS - Litho-Density - PE, NPHL DPHI
®) LAS - Lsho-Density - NPHLRHOB,PE Logs
& LAT - Sonic - SPHLDT Logs.

LAS - Permenbity

LAS - Rhomas-Umas Compuled Curves

LAS - Rhoman-36HI Curves
) Colorith - Rhomas-Umas Track
® Linciogy - Rhomaa-Umaa Track
® Thin Porosty Track

Horizons

® Horizons - Siratigraphic Units.

Header Information Panel
Basic well header information

Depth Scale & Range Panel
Controls the Starting Depth and

Ending Depth of the Profile Plot.

Data Type Plot lcons Buttons
These buttons allow the user to
toggle from the Log Data Plot
and the PfEFFER Data Plot.

Plot Control Buttons

* Change Plot Limits
Allows the user to change the
plot limits of the curves.

* Change Primary Track Widths
Allows the user to change plot
track widths from a default 200
pixels for “Expanded” to a
standard 100 pixels for “Single”
radio buttons for primary plot
tracks, i.e. Resistivity, Porosity,
etc.

* Available Plot Tracks

Allows the user to turn plot
tracks on or off to present the
desired plot tracks.

File Depth Scale

Help

MHeader Information:
Nama: Hewby 2.28R
15-180.22235
Lat: IT.NT187

Status: GAS
Long: -101,3545478

Depth: 3155.0 Elev (GL): 3112.0

Depth Scale & Range:
Depth Scale: 100 ftiin
Cursor: Start Dept.. End Depth:

2558.0 2450.0 3150.0

ResetDepth | Modity Depth

Stratigraphic Plot Tracks:
Show Available Tracks by Type of Data:

E}% PFEFFER

Change Piot Limits
Type of LAS Track to Display

® single Expanded

Default Track Order

Digital LAS File Curve Data
8! Linclogy - Gamma Ray
®) LAS - Reference - GRSP.CAL Logs.
(®! PREFFER - Resistiity
@) PEEFFER - Porosty
'®| PREFFER - 2nd Poroady
(®) PEFFER - Ohem Connact Porosty
(®) PAEFFER - Other
(@) PIEFFER - Flow Unis
Horizons

& Morizons - Stratigraphic Unks

When the user first launches the Profile Plot the depth range of the panel that is displayed will
automatically set the depth range of the profile plot except when the “Headers” tab is displayed,
which will display the whole log. The user has two profile plot presentations, log data and pfeffer
data. The pfeffer profile plot displays the contents of the “spreadsheet” with the selected flow
units highlighted in a pale yellow across the whole pfeffer profile plot.
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Newhy 2-28R (15-189-22225) T: 31S R: 3TW §: 28
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Figure: Newby 2-28R - LAS Icon Button
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PfEFFER

i N
Newhy 2-26R (15-189-22225) T: 315 R: 37W §: 28
Latitude: 37.317197 Longitude: -101.3545478 Elevation (GL): 3112.0 Depth: 3155.0
Depth Reference Resistivity Parosity nd Porusity Conneried PHL Other Flow Unids Siratigraphic Units
£ 0 GR 1500001 RT 1000005 PHIT (X1 X PHIT 0o0ps PHIT oopo Ma 4.0 B
Eheae s 1soapo Rwa oops  Evw  eols  FHD oops  BMIR  wope  sw 1t Members Formations B & B il |
2l 0 RO 10000 wepo VSH 10 5525 33
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Data Entry Dialogs

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

File Depth Scale Help
Header Information:
Name: Newby 2-28R

15-189-22225 Stalus: GAS
Lag 3737197 Long: -101.3545478
Depm:31550  Elew(GLE31120 Select “Change Plot Limits” Button to display the
e “Change LAS & P{EFFER Plot Limits” Dialog.
Depth Scale: 100 ftiin This dialog allows the user to change the plot limits
Cursor: Start Depd... | End Depth: .
waallll  zssodll| 3100 in the Profile Plot.
Roset Depth I Modity Depth | £ | Change LAS & PIEFFER Plot Limits

Stratigraphic Piot Tracks:
Show Avasilable Tracks by Type of Data:

PIEFFER

& +— (Close this dianE button
TAS Log Plot Limits:

Mnem Curve Description Minimum Maximum Reset

The user can change the
limits of the curve limits in

the plot track by changing the
contents in the Minimum and
Maximum text fields. The
limits will change by group so
if you change one porosity
limit, e.g. DPHI from “-0.1 -
0.3" to “0.0 — 0.5" then all the
porosity curves will change to
the same limit.

Gamma Ray
Spontanecs Polential

78.038 165.948

Photoslectric factor 0.0
20
A5
o
-1

01

20,0
30
0.5

Detault Track Order Bulk Density

Digital LAS File Curve Data

Bulk Density Correction

Lingiogy - Gamma Ray Density porosity

Newtron porosity

' LAS - Reterence - GR.SP.CAL Logs

_) LAS - Induction Resastivity Logs Sonic porosity

) LAS - Micro Resistiviy Logs

i) LAS « Lateriog Resistivity Logs

Mnem Curve Description Minimum Maximum Reset
. LAS « Livo-Density - PE, HPHI DFHI - - .
& Las.L e —r'l Total Resistivity 0ot 10000 .
—— : T R o0 o Eachcolor curve is color
LAS - Sonic - SPHLDT Lags i - .
| sH V-Shale 00 10 coded by unit to visually
| LAS - Permeabiity - .
PHI1 1t Porosity 00 05 assist the user in the type of
R TR -Imz 2nd Porosity | 00 05
curves present.
B }wn Waler Reststivity 001 1000.0
% Colarith - Rfomaa-Umnas Track

&) Thin Porosly Track Water Saturation 00 1.0

Horizons ‘-F\.I'W Bulk Volume Water | LLL] 0.5
® Hexizons - Stratigraphic Unts PAY Pay 00 0.5

PHIR Reststivity Porosity 0.0 0.5

0 Watier Saturated Rock Resistivity 0 10000
A R Archie Cementation 10 40
sw

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
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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

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
GR Gamma Ray 0.0 150.0 [~
sP Spontaneous Potential 78.038 165.948
EE [ Notice that the | Photoslectric factor 0.0 100 * Change the Photoelectric factor (PE)
i } [ | ] curve from “0.0 — 20.0” to “0.0 — 10.0”
ARHGS color boxes are Bulk Density [ 2_0. 3,0.
DRHO | changed from Bulk Density Correction 1.5 0.5
tDp,." gray to the color |pensity porosity [ 00l 05 The limits will change by group so if you
il of the curve ) [ | . change one porosity limit, e.g. DPHI
QPHI Neutron porosity | 0.0 0.5 ’ o "
= that was i — from “-0.1 - 0.3” to “0.0— 0.5" then all
<SPHI Soni i 0.0 0.5 . .
4 changed to o poroolly l I J the porosity curves will change to the
DT reflect that the |Acoustic transit time _ 40,0 140.0 . same limit.
ILD curve limit Deep Induction Resistivity 0.1 1000.0
i | values have Medium Induction Resistivi ' 01| 10000
u been chanzed : ' ity ! I e Note: As the user changes each curve
LL8 gea. Shallow Laterolog Resistivity 0.1 1000.0 limit, the Change is automatical‘l‘y
= l L e -
MHOR Micro Normal Resistivity 0.1 1000.0 updated in the Profile Plot.
MINV Micro Inverse Resistivity 0.1 1000.0
PERM Permeability 0.01  10000.0
RHOMAA Apparent Matrix Density 2.0 3.0
UMAA Apparent Photoelectric 0.0 20.0
DTMAA App. Matrix Acoustic 0.0 60.0
| IPHIDIFF Neutron-Density Porosity | -0.3] 0.3

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
Induction Resistivity 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 Profile 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.
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Pickett & Hingle Plots

To display the Pickett & Hingle Plots click on the icon image button. The Pickett & Hingle
“Plot Control” dialog allows the user to change the presentation of the Pickett & Hingle Plots

| Plot Ci
Tool Bar { ] |ﬂ g [ rr [ wsi || e ] O pictett Ofitngle ® 5ot |
[ 2nd Title:
Well Header Information Newby 2-28R (15-189-22225)
Plot Titles ‘3rd Titie:
| [7315-R 37w - Sec 28 STEVENS, Kansas
[ | toatrt) Axis: - - log(PHH) Axis: :
Total Resi StiVitY Plot Axis [Rt Deep Induction Resistivity [OHM-M] || |[PHIt Average of Bulk Density and Neutron Porf
Mini Maxi Loz Cvel Minimum: — - Maximum: — - Cycles: Minimum: | - Maximum: | - Cycles:
inimum, Maximum, Log Cycles i 1] 100.0| 2| 0.01] 1.0 [ 2|
Connect Data Points if checked { [[] connect Data Foints Hingle Max PHI ® 0.3 0.5 O 1.0
PfEFFER Parameters _ || PIEFFER Parameters: [sw [ Buw ]T]
i i Archie Equation Parameters
Archie Equation Parameters he - 10/ | Check Sw Lines to plot or Enter Values
A= Archie Constant " [ 20| || SwLines (%) Other Values
M= Cementation Constant N_‘ P 2.0" o
N = Saturation Exponent M : o 0'1- )
Rw = Formation Water Resistivity 1 = s — el 20
Whyllie-Rose Equation Parameters :_‘""'”"* Equatiod Paringies g Ll so
ili - i = ] 40
P@Y  Ppermeability (K) B m ]
k: ——=— P,Q, and Rtobhe R I 20 ] so
S:!- calibrated from L : - )
core measurements [ Porosity Constants: |
Porosity Constants: Grain & Fluid || ) B O so
r i Computed Curve Fluid Values: —
Computed Curve Fluid Values N o L %0
® Fresh () Saline () 0il Mud 7
* Fresh Water s
* Saline Water 1.0gmicc 189.0 usecft 0.398 bamsle Set Coloriith Limits By
* 0il Based Mud Filter Data By: ® Default O Pilter () Depth
Grain & Fluid Values used to compute ~Mnem  Minimum  Maximum Reset| ‘oo By Colorlith:
RHOmaa, Dtmaa, Umaa. || Deptn . 2460.0 3161.0 Carves fed Green Blue
L i Rt 04 1000.0 Empty o ; !
Rt—Total Resistivity M van i ol |u. = o o C
Vsh—V-Shale e | | | vsh C )
PHIt — Total Porosity || PHit | 00 1.0 PHIE ~ O
GR — Gamma Ray GR 100, 306.0, GR - C
RHOmaa — Apparent Grain Density RHOmaa 2.29 313 RiOmaa e
Dtmaa — Apparent Acoustic Time s || oool  185.88 DTma b= .
Umaa — Apparent Photoelectric Factor M ( — =
| Umaa 5.65 998.64 Invert Color ® )
Tool Bar
. . )
H H lg L | RT | | VSH | | PHI | ﬂ O Pickett () Hingle @ Both

Save as Hingle & Picket

Select the input log for

Select the input logs fo

SRRy

t Plot Portable Network Graphics (PNG) File

Exit Hingle & Pickett Plot Control Dialog

the Total Resitivity (Rt)

Select the input log for the Shale proportion (Vsh) & log data values for clean
formation and for shale.

r the Total Porosity (PHI) & rock matrix, fluid values.

* Pickett Radio Button —Display Pickett Plot Only
* Hingle Radio Button —DisplayHingle Plot Only

* Both Radio Button

— Display Both Pickett and Hingle Plots

Total Porosity Plot Axis
Minimum, Maximum, Log Cycles

Maximum Limit for Porosity Axis
in the Hingle Plot

Pickett Plot

* Water Saturation (Sw) Lines

* Bulk Volume Water (Bvw) Lines
* Permeability (K) Lines

Hingle Plot

* Water Saturation (Sw) Lines

10 Fix Lines and 10 Other Values
Text fields set by the User.

Set Colorlith RGB Values

* Default — Set Values for each
Data Type

* Filter — Set Values for each Data
Type from Filter Data By Panel

* Depth — Automatic RGB Colors
set equally over depth range (40
Colors Maximum)

Invert Color Limits allows the user

toreverse the limit for color
selected.
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Modify Plot Titles

HEEEH O Pickett O Bingle ® Both ﬂ

[Newby 2-28R (15-189-22225)

[ 3rd Title: -

|T 31S-R 37W - Sec. 28 STEVENS, Kansas

[ log(Rt) Axis:

log(PHIt) Axis:

[Rt Deep Induction Resisthty [OHM-1]

|PHIt Average of Bulk Density and Neutron Porl |

|

B Cychl: —]
100.0]| |[ 2|

=]

= =
’I 0.01)| | 1)) 2|

[L] connect Data Points
- PIEFFER P:

1.0

2.0

2.0
0.01
[ Wyliie-Rose Equation Parametes
g 8581.0
Q: 4.4

R: 2.0/

( Porosity Constants:

Grain:2.71 [gmicc] Fluid:1.0 [gmicc]
- Computed Curve Fluid Values:

® Presh O saline O 0il Mud

1.0gmicc 189.0 usecit 0.398 barnsle

Filter Data By: :
Minimum  Maximum  Reset

3161.0)

04 1ooo.o|

0.0 1.0]

0.0 1.o|

10,0 3os‘o|

3.13]

182.88|

2460.0

Hingle MaxPHIt ® 0.3 O 0.5 O 1.0

(Sw [ Bow [ K]

Check Sw Lines to plot or Enter Values
[ Sw Lines (%) [ Other Values
10
20

30

40

(w/ogas) Lipagisapuey

jas Geological Swrvey
2208 (15-109-22225)
TS - waw - 78 STEVENS, Kansan

-

—Mater Satwration (Sw) (31

(um0] Lrpariepess wepionper dose :un

. "

THIL: Awerage of ulk Bensity and Newtzom Pezowities (r¥)

Bepther 2404 to 11610

60
70
80
90

(B0 000DO0D0OoOon

100

Invert Color

+ Set Colorlith Limits By -
@ perault O Filter

+ Color Data By Colorlith: -
Green Blue

O Deptn

O®000000O0
O000®O000O0

Q
@]
Q
(®)
@®
(@)
o
®

(nd) soyiywot0a uoxinen puv Ayjsusa Ypan Jo obviesy :iIMd

o Survey
Wewhy 2-20R (15-109-22225)
T IS - R IV - Sec. 20 STEVENS, Kansas

Pickett Plot

—Water Saturatiss (Sw) (8)

Deptha: 2460.0 to 31618

2nd & 31 Titles Text Fields control the titles on both the Hingle & Pickett Plots.

|'I 2nd Title:

Newby 2-28R (15-189-22225)

3rd Title:
“T 31S-R 37W - Sec. 28 STEVENS, Kansas

as cal Survey
Wewby 2-20R (15-189-22225)

T M5 - R IV - Sec. 20 STEVENS, Kansas

—Mater Satwratioa (5w} (%)

wes a00.p.

[w/owwme] Kazarionpuo>

Deptha: 24600 to 31610

Fateix = 2,91 [gn/ec]
Fluid = 1.0 (gwee]

B

Desen) Lrgarieyson vopionpur dosq iuw

0.0

1000

o )
PNIt: Average of Bulk Demsity and Nestron Porosities (PU]

[n4] *2§1ys0104 usTINAN puv K3fsusg YOG Jo SbvIoNY {AINA

ansas T o
Wewhy 2-28R (15-189-22225)
T S - R I - Sec, 28 STEVENS, Kansan

—Mater Satwration (Sw) (%)

Flud = 1.0 (gasce]

we
RE: Deep Induction Resistivity (0me-n]
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Modify Plot Axes

Plot Contro

HHEHEE]H O pickett O Hingle @ Both “

- 2nd Title:

| [Newby 2-28R (15-189-22225)

[ 3rd Title:

|[T315-R 37w - Sec 28 STEVENS, Kansas

Rt Deep Induction Resistivity [OHM-M]_

{ Minimum: |~ Maximum: — ' Cycles:

L

ey
1.0]||[ 2|

[ 03111‘(

T —
It Average of Bulk Density and Neutron Por|

[[] connect Data Points

Hingle MaxPHI: ®0.3 O 0.5 O1.0

- PEFFERF

|[(Sw [Bw [ K|

| [ Archie Equation
A
m:

N
-
[ Wyllie-Rose Equation Parametes
P

Q:

;- Porosity Constants:

Grain:2.71 [gmicc] Fluid:1.0 [gmicc]
‘-Computed Curve Fluid Values:

@ Presh O saline O 0il Mud
| 10gmicc 189.0usecit 0.398 bamsie

: Filter Data By: -

31s1.oj‘
~

1.0)
306.0)

343
18.83|
998.64)

44
R 20

Check Sw Lines to plot or Enter Values

Sw Lines (%) [ Other Values
10
20
30
40

(/o) Lyyagiompues

¥
Mewby 2280 (15-109.22225)

TS - R IW - Sec. 29 STEVENS, Keneas

—Vater Satwrstien (5w} %)
Septher 2600 1o 11614
Bechie Constants
A

Porssity Comstasts
Watrix = 3.70 {owec)
Nad = 18 (evee)

(ewa) Lrpapasyeay weyionpuy dasg v

50
60
70
80
90
100

1 Set Colorfith Limits By
@ pefault O Filter
- Color Data By Colorlith:
Red Green Blue
(®]

) Depth ‘

O0®000000O0
O0000®0000

(®]
(o)
@)
(®]
@®
Q
o]
@

log(PHIt) Axis:

g

0;3-1]‘ hu

Total Porosity Axis Title |

(ndg) wopiyseros uexinay puv Lijeueq Yraa jo sbviesy :iIMd

cal Survey

Pickett Plot

Mewhy 2-20R (15-189-22225)
T3S - R IV - Sec. 28 STEVENS, Kanwas

—Vater Saturatios (Sw) (%)

Depths: 2460.0 to 31610

Co

[Rt: Deep Induction Resistivity [OMM-M]
Total Resistivity Axis Title

| Invert Color
HIt Average of Bulk Density and Neutron Poi| Total Po rosity Axis
Cycles:
[ 2]] Control Panel
I
| 1< Pickett flo
1‘7 . Kansas Geological Survey Pickett Plot
‘ Newby 2-28R (15-189-22225)
T 31S - R 37W - Sec. 28 STEVENS, Kansas
~Mater Saturation (Sw) (%]
G
Depths: 2460.0 to 3161.0
= RArchie Constants
z :
E .
: Wyllie-Rose Equation Parameters |
ug p = 8581.0
e Q0 =4.4
L R =2.0
E Porosity Constants
Matrix = 2.71 [gn/cc]
el Fluid = 1.0 [ga/cc)
izl ..
N Total Resistivity Axis
5 Control Panel
; log(Rt) Axis:
H |Rt Deep Induction Resistivity [OHM-M] |
E ]'MI M Cycles: —
z L~ 14 ﬂ 100.ﬂ “ 2|
Has
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[u/oyu] £3rarjonpuo)

Newby 2-28R (15-189-22225)
T 31S - R 37W - Sec. 28 STEVENS, Kansas

1000 100

ngle Plot

~—Water Saturation (Sw) (%]

Total Resistivity Axis

Control Panel
log(Rt) Axis:

[Rt Deep Induction Resistivity [OHM-M] |

’!l-s

[Cycles: |
2|‘

1.0| H 1oo.o|’ {I

Fluid = 1.0 [ga/cc]

1

[ log(PHIt) Axis:

Only the minimum value for the total
resistivity can be modified. The grid lines
arecontrolled by the inverse of the
Cementation Constant (M), i.e. (1/Rt)¥M,

Total Porosity Axis
Control Panel

100.0

20000

0.0 0.1 0.2

)t jiingle Max PHIt: @

| PHIt: Average of Bulk Density and Neutron Porosities [PU]

|PHIt Average of Bulk Density and Neutron Por

“ Mi 0'017‘ “ uﬂ “ Cycles: —;>|t

Q0.5 O1.0

Connect Data Points

@HEEEH O pickett O Hingle @ Both ”

Only 3 values are provided for the maximum for the total porosity,
the minimum is always set to 0.0 and increment value is 0.1.

2nd Title:

[Newby 2-28R (15-189-22225, ]
-~ 3rd Title: -

[T315-R37W - Sec 28 STEVENS, Kansas ]
log(Rt) Axis: 1 log(PHIt) Axis:

[Rt Deep Induction Resistivity [OHM-M] \[PHIt Average of Bulk Density and Neutron Por|
[ Minimum: |  Maximum: | Cycles:— | | | - Minimum: | - Maximum: | [ Cycles: |
I 10]||[___1000]| [ 2l (|1 001l [ 10 [ 2

[_] connect Data Points Hingle MaxPHI: @ 0.3 O 0.5 O1.0

Beuther 2460.0 to J16L0

[ PEFFER Parameters: - sw I Bvw [ﬂ -
1 Archie Equation Parameters o o
A Check Sw Lines to plot or Enter Values % ) o
" Swines (%) || Other Values 0 to—t
N: O 10
Rw: If O] 20
| Wyllie-Rose Equation Parametes o 30
3 8581.0 a0
Q 44
R 20 0 %
] e0 Pickett Plot
Porosity Constants: Bl
Grain:2.71 [gmice] Fluid:A.0 [gmicc] & . it Satrstion (b (83
Computed Curve Fluid Values: sy e
(mE) Arche comstants
® Presh O Saline O 0il Mud B100 | 5
1.0gmicc 189.0 usect 0.398 barnsle setC By § Eaqwation Parasters
Filter Data By: @pefault O Filter O Deptn JI a
Moem  Minimum Maximum Reset| ‘o oo e Colo i t Tatrix - .411(:&?
* e
J Depth 2460.0 3161-‘5‘ Curves Red Green Blue IR
| rt 01| 10000/ Empty o o o -;
n Vsh 00 1.0] s < ? < 3
Vsh o L o :
|| Pt 0.0 1.0 e = o o H
| 6r 100 306.0| ® o o ® -5' o
- - = = = i (e
| RHOmaa 2.29 E e ® e o) £ 2
| om 9.96|  188.88 o 9 © 3 R
nan = J Umaa ()] ® o] i ~ ey o
|| umaa 565 99864 Pt Coror @ o o Bt Deep Induction Reststivity (omn)
— ~ =
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Filter Data before points are connected

Filter Data By:
Mnem Minimum Maximum Reset
I Depth 2086 3003
Rt 04 10000]
I 0.0 1.0]
| ot 0.0 1.0
: GR 10.0 306.0]
RHOMaa 2.29 3.13[
| bTmaa 996 18888
: Umaa 565 99864

Heeby 2-26R (15-189-22225)
1315 - W 3TW - Sec. 20 STEVENS, Kansas

[nal s37apsorsg uorinan puv A1Fsusq NTRA Jo sbeIsy 11IHE

B: Deep Induction Resistivity [weri]

Kansas geo Survey Pickett Plot

—Water Saturation (5vh 131

Porosity Comstast
Makrix = 2.7 [glee]
Fluid = 1.0 (wee]

Deptha: 2986.0 10 3030

Filter Data after points are connected

Filter Data By:

Mnem
I Depth 2086 3003[
1000.]

Minimum  Maximum Reset

Rt 04

vsh 00 1.0
| o 0.0 1.0
: GR 100 306.0]
| RHOmaa 229 3.13[

DTmaa 9.96 188.88
L Umaa 5.65 998.64

Fanssa Geolegleal Survey
Wewhy 2-28R (15-109-22225)
T3S - R AW - Sec. 28 STEVENS, Kansas

—ater Saturation (3w I8

[ Deptha: 2956.0 ta 90838

[rrp—
.

»
0
”

nal wepayseang wezinen puv Kypeusg qToE §o oberaay IR

B Beep Tnduction Resistivity [003]

ey
=20

rarosity
Matrix = 271 fgnsoc)
Fluid = 1.0 fgnsec)

Wyllie hose Equation Farsmeters
1o

Kansan Suevey C ot
Mewhy 2-208 (15-189-22225)

T M5 - B YW - Seo. 70 STEVENS, Kansas

—Mater Saturation (Se) 031

Deptha: 29860 1 S0030
Archie comstants
[

W=z
W=z

; I
! f
|: J1 :
! ;: e
1 :
. - .
E s

PHIL: Average of Bulk Bemsity and Meutron Poresitics (]

| [] Connect Data Points

The data points have been filtered by depth range of
2986 feet to 3003 feet.

Kansas cal survey e Plot
Wewhy 2-28% {15-189-22225)
T M5 - R O¥W - Sec. 20 STEVENS, Kansas
—Matar Sataration (5 03]
e ™ L

0 saa
PR
- T
s Bakrix = 2,71 [gfor]
g 2 wid = L8 [gwcc)
i i
H 3
H
E [
: @
- -3 N
ER e
rare—
.
NIt Average of Bulk Pensity and Newtrom Pewosities [PU]
| _Commct Data Points

Thedata points are connected to better show the
order of the data.
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Modify Archie Equation Parameters

L= Plot Control =Te_X

H@QUEEH O Pickett O Hingle ® Both H

[l Connect Data Points Hingle MaxPHI: @ 0.3 O 0.5 O1.0

[ 2nd Title: -
[Newby 2-28R (15-189-22225) |
3rd Title:
\’T 31S-R 37W - Sec. 28 STEVENS, Kansas |
log(Rt) Axis: — | [ log(PHIt) Axis: = —
\'Rg Deep Induction Res,u,sjiw'tijﬂ!.C-!:I), | VF?HIT Average of Bulk Density and Neutron Por] |
i el Cyclel: 2 I [ le! |

10:‘_[ 100.0)| [ 2|11l 001 |[ 20| |[ 2

-t

—Mater Satwrstion (Sw) (3]
.

Bepthes 2684 e 11610

) Lipaypieyesn veyronpuy dasg Sug

I

PEFFER Parameters: "§w—| Bvw "'E_'J
Archie ;
A Check Sw Lines to plot or Enter Values
" Sw Lines (%)  Other Values
N £ 10
Rw: | .01 0 20 |
Wyllie-Rose Equation Parametes o 3o ‘
Z ‘ 0 40 1
R & so Q
[l 6o \
Porosity Constants: .
& 70 \
Grain:2.71 [gmicc] Fluid:1.0 [gmicc] = ——
[l so
Computed Curve Fluid Values: O .
@® Presh O Saline () 0il Mud @ 100 [ ‘
1.0gmicc 189.0usecht 0.398 barnsle —
Set Colorfith Limits By
Filter Data By: ® Default O Filter (O Depth
_Moom  Weimum Maximum Reset| ‘e ior Data By Coloriith:
Depth 2460.0) Curves Red Green Blue
Rt 04| Empty o (o) (o)
Vsh 00| B v 2 4
H i vsh Q o (o)
jj Pt I 0.0] PHIt o (o o
GR 10.0) ® (@) (0] ®
RHOmaa 229| i e O o
- - K ' DTmaa (o} (o} o
DTmaa 9.96| 1sa.ss] >
el E el —————— Umaa Q @
|| umaa 565 99364 . Invert Color ® o o

The slope of the Water Saturation (Sw), Bulk Volume Water (Bvw), and Permeability (K) Plot

(na) soyyysoroa uexynay puv Lypsusq yruu jo obvissy :3IMd

“Kansas Geological Survey
Wewhy 2-20R (15-189-22225)
T IS - R IV - Sec. 28 STEVENS, Kanwas

e
Rt: Deep Induction Resistivity [ome-)

lines are affected by the Archie Parameters. Two examples are provided below, which show two
distinct slopes and different interpretation for the data. The Hingle & Pickett Plots do not

automatically determine the correct Archie Parameters, but requires that the user has some

understanding of the plot data and geology.
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Default 100% Water Saturation (Sw) Plot Line

PfEFFER Par Archie Equation

[ Archie Sw= [A*Rw |

A 1.0 Rt * @V J

" 2.0/ | Archie Constant (A)

N 2.0/ | Cementation Constant (M)
Rw: T 001 Saturation Exponent (N}
~Wyllie-Rose Equation Parametes

P: 8581.0

@ %4 ® =Total Porosity [PU]
R: 2.0

Pickett Plot:

log (@) =[-1/M] * log (Rt) + log(A*Rw)/M — N*log(Sw)/M

Kansas Geologic ¥
Hewby 2-28R (15-109-22225)
TS R IW - See. 2 STEVENS, Kansas

Formation Water Resistivity (Rw)

Rt = Total Resistivity [ohm-m]

[Nd] Sa§iyseIng woxmaN puv A3YSusq NTOE §O sbviasy IDNA

Depths: 31609 to 11610

Brekie Constants
B o=

Tmporpms] Eagazammpuns

Hansas Gealogical Survey iingle Plat
el 2-288 (15-189-22225)

T3S - BIM - Sec. 20 STEVENS, Kansas

—Matax Saburstion (89 181

Deptia: 3400 1 1410

D) AvyarieTesy wopinpur dssa v
H

'

o o
PIit: Average of Bulk Denmity and Nestron Peremities [1W]

BU: Deep Inductien Resistivity (omm]

Hingle Plot:

—1 um = Swh (v = P
Rt *Rw

The Archie Equation Parameters affect the Water
Saturation (Sw), Bulk Volume Water (Bvw) and the
Permeability (K) Lines. The (A*Rw) affect the Resistivity
intercept and the (M,N) the slope of the lines.

Default Values: A =1.0
M =20
N =2.0
Rw = 0.01 [ohm-m]

Modified 100% Water Saturation (Sw) Plot Line

PfEFFER P
[ Archie Equation Parameters

A 0.8

M 14|
N: 2.0
Rw: .08

- Wyllie-Rose Equation Parametes

P 8581.0

Q: 4.4
R 2.0
Pickett Plot:

log (@) = [ -1/M] * log (Rt) + log(A* Rw)/M — N*log(Sw)/M

Kansas Geelogloal Survey
ey 2-20R (13-189-22225)
T35 - R I - Sec. 38 STEVENS, Kansas

Archie Equation
Sw= |A*Rw__|'"

Rt * @V
Archie Constant (A)
Cementation Constant (M)
Saturation Exponent (N)
Formation Water Resistivity (Rw)

Rt = Total Resistivity [ohm-m]
@ =Total Porosity [PU]

Flokett Flot

—water sorwstisn (o) (31

[Ad] B371760T04 UOTINGK Puw AATEUSD NTRG 30 SHeIAA 1THI

Depthe; 2068.8 to B1610

[wjoyms] Aygapiampuoy

ke Eateration (3 [
Lo

Beptha; 2468.8 to 1610

Derssn] Axpapisgsan eyianpur deag

e

s s e
PAIL: Average of bulk Bemsity and Newtzon Forowities [FUl

Bt: Derp Induction Resiztivity [08-]

Hingle Plot:
B 1 |vv o= gy v = @D
Rt A*Rw|
Modified Values: A =0.8
M=14
N =2.0

Rw = 0.08 [ohm-m]

The Archie Parameters M and Rw was modified from default value
notice the slope of the 100% Water Saturation line is changed
dramatically. Also notice that the Hingle plot grid lines and the
plotted data also change since the Resistivity Axis is dependant on
the Cementation Constant (M).
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Filter By Data

Plot Control

IC

2nd Title:

RN

[Newby 2-28R (15-189-22225)

1.0

3rd Title:

[T 315-R 37W - Sec 28 STEVENS, Kansas \

log(Rt) Axis: ——— — —| [ log(PHIt) Axis: = =

Rt Deep induction Resistity [OHI-M) || (PHIE Average of Bulk Density and Neutron Por

- M r 'cych.: 1 T — 'cm.:" 1
[ 1000} || 2! (|1l 0.01) || 1.0] | 2]

[l Connect Data Points

Hingle Max PHI: ® 0.3 O 0.5 O1.0

(w/ovpms Lryayiompusy

Mnem

1.0gmicc 189.0 usec/it 0.398 barnsie

Filter Data By:
Minimum  Maximum Reset

PfEFFER Parameters: [ Sw [ Bvw | K |
- Archie w
A 10/ Check Sw Lines to plot or Enter Values
" 2.0/ |7 SwLines (%) Other Values
N & 10
Rw: | O 20 =
Wyllie-Rose Equation Parametes 0 30
o 25910 £ 40
o 44
R: 20 U s0
] eo
Porosity Constants:
£ 70
Grain:2.71 [gm/cc] Fluid:1.0 [gmicc] {
[ 8o
Computed Curve Fluid Val )50 |
@ Presh O Saline O 0il Mud @ 100 l

m—u.q: Survey Ningle Plot

2280 (15-109.22225)

TS - B I - Seo, 28 STEVENS, Kansan

—Wtar Satwration (Sw) (8]

Bepthar 24689 to 11610

T
Vyliie-Rose Tyation Parmmters
» =

(0] Lagaprsyesy veyionper dosg san

e S
Kansas Geological Survey

Wewby 2-20R
TS - R IV - Sec. 20 STEVENS, Kanwas

—Water Satwratioa (Sw) (%) |

GR

Depth 24500 3161.0) .
Rt 04) 10000
Vsh 0. 1.0
PHIt 00| 1.0

10,0,

306.0

- Filter Data
Mnem
Depth

Rt

Vsh

PHit

GR
RHOmaa

DTmaa

Umaa

RHOmaa 2.29 33|
DT 996,  188.88 » 2
e sl [ i 1 Uzaa (o} "
565 99864 |lrnvert color®

By:
Minimum Maximum Reset

24600)  3161.0

04| 1000

0.0 1.0

0.0 1.0

10.0 306.0

229 343

9.96)  188.88

565  998.64

Set Colorfith Limits By
® Default
Color Data By Colorlith:

O rilter O Depth

Red Green Blue

(nd) sayaysexos werinen puv Lyysusg YraU Jo sberasy :iINMA

Deptha: 2460.0 to 3161.0

Porosity Comstamts W

Pmsz= = Apparent Grain Density At .. = Apparent Acoustic Time

RHOmaa:
— *
Pmaa = Qb;gf_q)
1.0-@
P, = Bulk Density Aty
pr = Fluid Density Aty
@  =Total Porosity o}

DTmaa:
Atmaa = &b__‘ﬁtfﬂ

1.0-0

= Acoustic Time
= Fluid Acoustic Time
=Total Porosity

Umaa:

Umaa = e_*gbifﬂ
1.0-®

U.. =Apparent Photoelectric

Pe =Photoelectric Factor
P» = Bulk Density

U;  =Fluid Photoelectric
@ =Total Porosity

The “Filter By Data” Table is used to filter the data in the Hingle & Pickett Plots. The Minimum
and Maximum data values table to the right is the default values. The log data modifies the
default minimum and maximum values for the Depth, Apparent Grain Density, Apparent
Acoustic Time, and Apparent Photoelectric values.
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-—--F----

Depth Depth Range E?St
Rt Total Resistivity 0.1 1000.0 ’7 ?nhm'
\Vsh V-Shale 0.0 1.0 [ | [
[PHIt Total Porosity () 0.0 1.0 [ | |
IGR \Gamma Ray 0.0 1500 || | L Al
|RHOmaa |Apparent Grain Density (Pmaa) |2.5 |3.2 |_|1.0 |1.1 |0.985 |gm/cc
\DTmaa | Apparent Acoustic Time (Atmas) 35.0  [65.0 | [189.0 [185.0 [204.5 [usec/ft
\Umaa  |Apparent Photoelectric (Unaa) 2.0 15.0 | 0.398 [1.36 [0.136 [usec/ft
ERaxUta Lz Theinitial values are Wanaas Geological survey hole rlot

Mnem  Minimum Maximum Reset| dotermine fromthelog T TR e, 8 SrR, Xaass TS O

Depth 2460.0 3161.0| curves with the minimum - B i

Rt 01 1ooo.o| and maximum values

Ven oo 0 determine forthedepth

i range present.

PHIt 0.0 1.0

GR 100, 3060

RHOmaa 2.29 343 §

DTmaa 996  188.88 5

Umaa 565 99864 E

Kansas Geological Survey
Newby 2-28R (15-109-22225)
T IS - R I - Sec. 28 STEVENS, Kansas

tt Plot

—Water Saturatioa (Sw) (%)

(nd) *ayiyeozoq worinan puv £1ysusq IO Jo Sbeamy 1IN

Depths: 2460.0 to 31610

5
-

o3 o ®
PHIL: Average of Bulk Demsity and Meutron Poxowities [PU]

Rt: Deep Induction Resistivity [o)et-]
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Change Depth Range

Filter Data By:
Mnem Minimum Maximum Reset
I Depth 2500 2800
Rt 04 1000.0
I Vsh 0.0 1.0
I PHIt 0.0 1.0
I GR 10.0 306.0
I RHOmaa 229 343
I DTmaa 9.96 188.88
I Umaa 5.65 998.64

Kansas Gealogic
Wewby 2-28R (15-169-22225)
T -

Survey

BN - Sec. 20 STEVENS, Kansas

Notice that changing the
depthrange from 2460.0
ftand 3161.0 ft to 2500.0
ftand 2800 ft, thins the
data points displaying
onlythe data that falls
within the depth range.

Notice also that the field
before the Mnem column
also changes colorto
illustratethe row data

has been modified.

[na) sayiyenog woamon puw A1jeusq A[RE Jo SBwiomy IIME

Beptha: 2500.0 to 7808.8
Archie constants
1

g

de-Fose Bquation Farameters
®

P = 8310
[
B

Porosity Constants
Matrix = 2,31 [gnfec]
Flud - 1.8 [gajce]

®e: peep Induction Resistivity [or-n]

Tujospm] Kavasionpuos

Meby 2308 (15-189-3222%)
T NS - R I - Sec. 2 STEVENS, Kansas

Depthai 2368.8 to 2040
Arcie Constasts
N o-1a

wen

e

[H0] ANpATASTaad wopionpur daad {44

FMEL: Average of Bulk Deasity amd Neutrom Foresities [PU]

Change Apparent Grain Density

Filter Data By:
Mnem Minimum  Maximum Reset
I Depth 2500 2800
Rt 01 1000.0
I Vsh 0.0 1.0
1 PHIt 0.0 1.0
1 GR 10.0 306.0
I RHOmaa 228 267
DTmaa 9.96/ 188.88
1 Umaa 5.65 998.64

1 s -m oA -

Kansas Geological survey
Wewhy 2-208 (15-109-22225)

Sec. 2 STEVENS, Kansas

Notice that changing the
RHOmaa range from 2.29
gm/ccand 3.13 gm/cc to
2.28 gm/cc and 2.67
gm/cc, thinsthe data
points displaying only the
data thatfalls within the
newrange.

Notice also that the field
before the Mnem column
also changes colorto
illustrate the row data has
been modified.

ter Saturation 53 (81

Depth: 23000 to 2860
Archie Constants
.

o

Wyllie-Bose Bauatton Parameters
p o=
4

[na] sayiysoxeg uoxman puv Lypsusg N[m@ 3o sbvies :3IMa

as

M
IO RO e

RU: Deep Induction Resistivity (0men)

/0] £3EATIITPUDY

cal Suev:
Newhy 2208 {15-189-22235)
T 5 - B W - Sec. 20 STEVENS, Kansas

1]
.
o] w
[ ek,
go *
T
s
.
¥
[n-sem] Fiyayasyesn usyisnpur desa g
E

o e .
BHIE: Rrcxage of Bulk Benakty and Meutzom Poxasitics [PW]

Both Depth and RHOmaa ranges are applied to the
data. Thered colorillustrates a sandstone layer with
orange colorillustrates a sandy limestone.

To reset the minimum and maximum data ranges to
the original values click on the Reset buttons. The
Mnem colors will then reset to light gray.
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Modify Plot Sw, Bvw,

K Lines

| 2nd Title:

| [Newby 2-28R (15-189-22225)

| 3rd Title: -

;!T 318 -R 37W - Sec. 28 STEVENS, Kansas

[ log(Rt) Axis:

 log(PHIt) Axis:

[OHM-1) J

;I& Deep

|[PHIt Average of Bulk Density and Neutron Por

— [ Cycles:——

10]‘ ’I

1ovoi; ([ 2)|

i [
0.01)| }I 1.0]) |

[

[
[_] connect Data Points

Hingle Max PHIt: ® 0.3 O 0.5 O 1.0

 PFEFFER P:

o K]

 Archie

1.0/
20
2.0
| 0.01
[ Wyllie-Rose Equation Parametes
‘ P 8581.0/|
o 44
R 20,

 Porosity Constants:
Grain:2.71 [gm/cc] Fluid:1.0 [gm/cc]

‘f' puted Curve Fluid Val

® Fresh O Saline O 0il Mud
‘ 1.0gmicc 183.0usec 0.398 bamsle
- Filter Data By: -
Mnem  Minimum Maximum Reset
| Deptn 24600 3161.0)
| Rt 04| 10000
i 1.0)
1.0]
3os.oj
343
189.88|

0.0
0.0

Check Sw Lines to plot or Enter Values
Sw Lines (%) Other Values
10
20

30

(wjovpas) Lypayisapues

cal Swvey
Rewhy 2-28K (15-109.22225)
TS - B I - Seo. 28 STEVENS, Kansas

—Mater Satwratien () (N1

3

[u-sem) Lapayieyesy woyionpuy dosg :ug

wens

Plet

Bewther 2604 o J161.0

] 9o
@100

| 998.64 |

/1 Set Colorfith Limits By

| @ perauit O pilter O Deptn

: Color Data By Colorlith: -

Curves Green Blue
Empty

Rt

Vsh

PHIt

GR

RBOmaa

DTmaa

Umaa

Invert Color

0O®0000000
O000®0000

(®)
®]
(©)
®]
®©
Q
(o)
®

(4] soyiysex0a usriney puv Aypsusg RN Jo bvissY :iIMA

—Mater Satwratiea (Sw) (%)

Deptha: 2468.0 to 31610

Flud = L [gvec)

we
Rt: Deep Induction Resistivity (0we-)
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Water Saturation (Sw) Plot Lines

Kansas Geological Survey
Hewby 2-28R (15-189-22225)
T 315 - R 37W - Sec. 28 STEVEMS, Kansas

—Water Saturation (Sw) [%]

[na]l se137soaog woxanan pue A1fsusg Wrnag Fo obexasy :IING

Depths: 2460.0 to 3161.0

Rrchie Constants
Ro= 0.8
M =14
H =20
Fw = 0.08

Wyllie-Rose Equation Parameters
p = 8581.0

Porosity Constants
Matrix = 2,71 [gnfec]
Fluid = 1.0 [gmjcc]

0w

16 RHOwmas 287

1.0 0.0

Rt: Deep Induction Resistivity [omM-d]

1000

Swlew K

Check Sw Lines to plot or Enter Values
r Sw Lines (%) - Other Values
10

20

30

40
50
60

70

80

o o o o o o

90
100

Notice thatthe Water Saturation

Kanszas Geological Survey
Hewby 2-28R (15-189-22225)
T 31§ - R 3TW - Sec. 28 STEVENS, Kansas

Onlythe 100% Water Saturation
(Sw) lineis initially displayed for
both Pickett & Hingle plots. The
location of thelineis dependant
on (a*Rw) and M.

Hingle Plot

—Water Saturation (Sw) [%]
1.0

Depths: 2460.0 to 3161.0

.
i
'

A o=
M =14

H = 2.0

Bwr = 0.08

Wyllie-Rose Equation Parameters
P = 8581.0

0 =44

R = 2.0

[-smin] Xatazastssd uorionpur desa :id

16 RHOmas 187

100.0

1000.0

(Sw) 100% line starts from 0
Porosity and 0 Conductivity.
| —
[
[
|
[
[
|
£
g
Iz
|z
[
I

0.1 0.2

PHIt: Average of Bulk Density amd Weutron Porosities [PU]

0.
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Adding the Water Saturation (Sw) Plot Lines

Kansas Geological Survey
Hewhy 2-28R (15-1889-22225)
T 318 - R 3TW - Sec. 28 STEVEHS, Kansas

L0

—Water Saturation (Sw) %1 I

Depths: 2460.0 to 3161.0

Rrchie Constants
L}
4

A o=0.

Wyllie-Rose Equation Paraneters
p = 8581.0

0 =4.4

R =2.0

Porosity Constants
Matrix = 2.71 [gmicc]
Fluid = 1.0 [gmfcc]

=
M

[nal safirsoxog uwoxinag pue A3Tsuaq ymd Jo abeIasy :1IMd

1.0 EUN Y 1000 il
Rt: Deep Induction Resistivity [0HM-M] |

Notice that as you select the check box or enter and leave the Other Values
text field the Pickett and Hingle Plots automatically reflect the lines entered.

Sw | Bw | K

Check Sw Lines to plot or Enter Values
- Sw Lines (%) - Other Values
10 25

20 75

30 15

40
50
60

70

80

90

EO0D0O0ONOOOE

¥|100

The Saturation Water Lines (Sw)
Panel allows the user to select
from 10 fixed lines and up to 10
Other Values text field user define
lines. In this example, 10%, 50%
radio buttons were selected and
15%, 25% 75% entered into to the
OtherValues textfields. Notice
thatenteringthe data does not
followany order.

Notice that the Water Saturation ' Kansas Geological Survey

. . Hewhy 2-28R (15-189-22225)

lines are presentedin a fan. T 315 - R 370 - Sec. 28 STEVENS, Kansas
1000 ET T ] 15.8

—Water Satwratiom (Sw) [%]
2.0

[ufoyus] Zypapionpued

Depths: 2460.0 to 3161.0

frchie Constants
R o= 0.8
H = 1.4
H =20
For = 0.08

Wyllie-Rose Equation Parameters
p = 85810

0 =44

R =20

Porosity Constants
Matrix = 2.71 [gn/ec]
Fluid = 1.0 [gr/cc]

[-1m0] Z3Fazasysed wopjonpur dasg :iW

00,0

20000

[ 0.1 0.2
PHIt: Average of Bulk Density and Heutron Porosities [PU]

03
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Bulk Volume Water (Bvw) Plot Lines

| (sw [Bw | K

Kansas Geological Survey Pickett Plot
Hewhy 2-28R (15-189-22225)

T 315 - R 3TW - Sec. 28 STEVEMS, Kansas
—Water Saturation (Sw) [%]

10

Depths: 2460.0 to 3161.0

Rrchie Constants
Ro=0.8
M =14
H =20
Fw = 0.08

Wyllie-Rose Equation Parameters
p = 8581.0

0 =4.4

R = 2.0

Porosity Constants
Matrix = 2.71 [gmfcc]
Fluid = 1.0 [gn/ec]

16  RHOwmaa 287

[nal sajizsoacg uwoaynay pue Ajfsuag yrma Fo shexasy :3IHA

1.0 0.0 100.0
Rt: Deep Induction Resistivity [OHM-}M]

2

Kansas Geological Survey Pickett Plot
Hewhy 2-28R (15-189-22225)
T 315 - R 37 - Sec. 28 STEVENS, Kansas —EBulk Volume Water (Bww)
—Water Saturation (Sw) [%]
o .12 g3 0.8 .08 0. 04 0,03

Depths: 2460.0 to 3161.0
Archie Constants
R o=0.8

Matrix = 2.71 [gnfec]
Fluid = 1.0 [gmfcc]

[nal ser3rsoxog uwexjnay pue A3rsusg yug Fo aberony :3IHA

1.0 0.0 100.0
Rt: Deep Induction Resistivivy [oHM-M]

Check Bvw Lines to plot or Enter Values
r Bvw Lines | [ Other Values
[Jo.o1
[Jo.02
[Jo.o3
[Jo.os4
[Jo.os
[Jo.oe
[Jo.o7
[Jo.os
[Jo.os
[Jo.10

Onlythe 100% Water Saturation
(Sw) line is initially displayed for
the Pickett plot. The location of

thelineis dependant on (a*Rw)

and M.

Sw [ Bvw | K

Check Bvw Lines to plot or Enter Values
~Bvw Lines - - Other Values

[Jo.o1 0.12

[v] 0.02 0.018
[v]0.03
[v] 0.04
[Jo.05
[v] 0.06
Clo.o7
[v]o.08
[Jo.os
[v]o.10

Noticethat as you select the check box or enter and leave the Other Values
text field the Pickett Plot automaticallyreflect the lines entered.

The Bulk Volume Water (Bvw)
Lines Panel allows the user to
select from 10 fixed linesand up
to 10 Other Valuestext field user
definelines. In this example 0.01,
0.02,0.03, 0.04, 0.06, 0.08, 0.10
check boxes were selected andin
the Other Values text fields 0.018,
0.12 values were entered. Notice
orderis not important.
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Permeability (K) Plot Lines

[nal ssyifsoxeg uoxinay pue Aiysusg yimg yo obexssy :i1THA

Kansas Geological Suxrvey
Hewhy 2-28R (15-189-22225)
T 315 - R 3T - Sec. 28 STEVEMS, Kansas

Pickett Plot

—Water Saturation (Sw) [%]

1.0 0.0
Rt: Deep Induction Resistivity [OHM-M]

000

Depths: 2460.0 to 3161.0

Rrchie Constants
R = 0.8
M = 1.4
H =20
Fw = 0.08

TWyllie-Rose Equation Parameters
p = 85810

0 =4.4

R = 2.0

Porosity Constants
Matrix = 2.71 [mfoc]
Fluid = 1.0 [gn/cc]

L6 RMOwmaa 287

| (sw | Bw [ K

f3IHd

B

a {ma Fo

T

puw

0.1

001

Kansas Geological Survey
Hewby 2-28R (15-189-22225)
T 315 - R 3TW - Sec. 28 STEVENS, Kansas

Pickett Plot

—Permeability (K) [mdl
—Water Saturatiom (Sw) [%]

10 0.0

Rt: Deep Induction Resistivity [OHM-M]

100.0

Depths: 2460.0 to 3161.0

| (S ] B [ K]
Check K Lines to plot or Enter Values
K Lines (md) - Other Values
0.001 .002
0.01 500
0.1
1.0
10.0
100.0
1000.0
] 10000.0
[] 1o00000.0
[] 1000000.0

Notice that as you select the check box or enter and leave the Other Values
text field the Pickett Plot automatically reflect thelines entered.

Check K Lines to plot or Enter Values
[ K Lines (md) r Other Values

I

.001

0
0
0
1

10.
100.

o o o =

Ooooooao

1000.0

[] 10000.0

[] 100000.

[]1000000.

Onlythe 100% Water Saturation
(Sw) lineis initially displayed for
the Pickett plot. The location of

thelineis dependant on (a*Rw)

and M.

The Permeability (K) Lines Panel
allows the user to select from 10
fixed lines and up to 10 Other
Values text field user define lines. In
this example all but the last three
check boxes were selected and in
the Other Values text fields 0.002
and 500.0 value were entered.
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Modify Plot Data Colors

;‘ 2nd Title:

| [Newby 2-28R (15-189-22225)

| 3rd Title: -

[T31S-R 37w - Sec. 28 STEVENS, Kansas ]I
[ log(RY) Axis: [ log(PHlt) Axis:

;I& Deep R (OHM-M] || |[PHit: Average of Bulk Density and Neutron Por
r *m':i Ir H' "' {
ll 10]H| 100.0]}|[ 2| “I 0.01)) || 1.0]) | 2}\

[_] connect Data Points

Hingle MaxPHIt: ® 0.3 0.5 O 1.0

‘f' puted Curve Fluid Val

® Fresh O Saline O 0il Mud

‘ 1.0gmicc 189.0useclt 0.398 barnsie

- Filter Data By: -
Mnem  Minimum Maximum Reset
| Deptn 24600] 31610
| Rt 04| 10000
Vsh 0.0 1.0)
PHit 0.0 1.0]
GR 10,0 3os.oj
|| RHOmaa 229 343
| DTmaa 996 18888
998.64

(wjovpas) Lypayisapues

as Gealogical Servey
Wewhy 2-280 (15-109.22225)

T IS - B I - Seo. 78 STEVENS, Kansas

v

—Mater Satwratien () (N1

3

wens

Bewther 2604 o J161.0

[u-sem) Lapayieyesy woyionpuy dosg :ug
!

| PfEFFER P: 'swlngl’ﬂ

 Archie
Ias 1.0 | Check Sw Lines to plot or Enter Values
’ " 2.0/ |7 Sw Lines (%) Other Values 1

N 2.0 O 10
| R 0.01 [ 20
‘ "w,laaose Equation Parametes ] 30

P 8581.0

| { 40

o 44 o
R 20 Ll 50
| : ol e
: Porosity Constants: O 7

Grain:2.71 [gm/cc] Fluid:1.0 [gm/cc]
] 8o

] 9o

100
- Set Colorfith Limits By

@ pefault () FPilter (O Depth

- Color Data By Colorlith: -
Curves Red Green Blue
Expty Q Q Qo
Rt Qo Q o
Vsh (@) Q (o]
PHIt e} Q Q
GR e Q O]
RHOmaa . Q Q
DTmaa Q Q (@]
Umaa o) ® Qe
Invert Color ® Q (o]

(4] soyiysex0a usriney puv Aypsusg RN Jo bvissY :iIMA

—Mater Satwratiea (Sw) (%)

we
Rt: Deep Induction Resistivity (0we-)

Deptha: 2468.0 to 31610

Flud = L [gvec)
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Initial Data Point Color — Black

Set Colorlith Limits By
| ®pefaurt O Pilter O Depth

Color Data By Colorlith:
Curves Red Green
Empty ® ®

Rt (@]
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The Colorlith colors for the data is set by the RHOmaa-
Umaa-GR logcurves. These colorsare the limits set
around the Quartz-Calcite-Dolomite Mineral Triangle
Values.

Log Curve Minimum Maximum

RHOmaa 2.6 2.87

Umaa 4.3 13.8

GR 0.0 150.0

Mineral Density [sm/cc] Photoelectric [barns/cc]
Quartz 2.65 18

Calcite 271 138

Dolomite 2.81 9.0
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Filter Button: RHOmaa-Umaa-GR Data Limits — Set using Filter Data Limits
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The Colorlith colors for the data is set by the RHOmaa-
Umaa-GRlogcurves. The color ranges are set to the Filter
By Data range values.

Depth Button: Evenly distribute 40 colors over depth range

Set Colorlith Limits By 1
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The Color Data By
Colorlith Panelisnot
used for the Depth
Colors.

Bickett Flot

—Water Satarstios (5 (31

[nal sapaysoass wexinay pue Aypeusa y[ug yo abwaasy :1IMd

Beptha: 60,0 to S16L0

@inans s
@m0 - wan s
Sicaas Dans
Saeano - o

Rts Deep Induction Resistivity [0M4-H]
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The color over the depth range is equally divided
between 40 colors automatically. The colors are basically
set to follow a range from red to purple for upper depth
value to the lower depth value.
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Modifying the Log Curve Selections

PfEFFER Toolbar has a set of buttons designed to ease the transfer of data from the log input
columns right into the home area columns RT, VSH and PHI. The VSH button is placed before
the PHI button because the VSH column may be employed in the computation of PHI and so the
computation of VSH would logically come first.

E & & VSH PHI O Pickett () Hingle @ Both

ﬂ Save as Hingle & Pickett Plot Portable Network Graphics (PNG) File

! Exit Hingle & Pickett Plot Control Dialog
RT Select the input log for the Total Resitivity (Rt)

Select the input log for the Shale proportion (Vsh) & log data values for clean

VSH .
formation and for shale.

proes Select the input logs for the Total Porosity {PHI) & rock matrix, fluid values.

* Pickett Radio Button —Display Pickett Plot Only
* Hingle Radio Button —DisplayHingle Plot Only
*Both Radio Button — DisplayBoth Pickett and Hingle Plots

Calculating RT

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of
resistivity curves. If Deep Induction Resistivity (ILD) Log Curve is present it is automatically
selected as the default True Resistivity (Rt). If ILD is not present it looks for the next resistivity

log curve by the following hierarchy,
Rt — True Resistivity Hierarchy:

ILD - Deep Induction Resistivity
AHT90 - Array Induction Resistivity - 90
LL - Deep Laterolog Resistivity

RDEP - Deep Resistivity

First Resistivity found

agkrwpnE

If the user wishes to change the curve they only need to select the RT button on the Tool Bar,
which will launch the “Rt Log Curve Selection” dialog, with a list of possible resistivity log
curves loaded from the LAS file.
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£ | Rt Log Selecti

Mnemonic| Description
ILD Deep Induction Resistivity
fILm Medium Induction Resistivity i
LLS Shallow Laterolog Resistivity
MNOR. Micro Mormal Resistivi
MINY Micro Inverse Resistivity

With this example there are 5 resistivity log curves available, highlight the Micro Normal
Resistivity (MNOR) log curve and click on the “Select” Button to the resistivity log curve data
selected will be downloaded to the Pickett and Hingle Plots. Notice also that the Total Resistivity
Axis title is modified on the Control dialog as well as the both plots.

2nd Title: |
[Newby 2-28R (15-189-22225) |
[ 3rd Title:
iT 31S-R 37W - Sec. 28 STEVENS, Kansas |
[ 1og(Rt) Axis: log(PHIt) Axis: =i
ﬁijﬁl\;oﬁorma] ﬁeéJsimyIOHﬁ%Mi J [Pqn- k;erage of Bulk Densfty an_& Neutron Por|
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[ 0.1} |[ 100.0]| || 3 0.01]| [ 1.0]||[ 2
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| |

Beptael 68,8 te 11610

Calculating VSH
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Archie Equation Parameters
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" B 20|/ | KLines (md) ‘Other Values
" 24| O 0.001 ||| |
Rw: 0.01) m| 0.01 | i
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: o 1.0 \ |
: f
® () 10.0 | il |
— - [ 100.0
; Porosity Constants: Bl 20000 } J‘
Grain:2.71 [gmicc] Fluid:1.0 [gmicc] = ) { —‘
| 10000.0
rComputed Curve Fluid Values: O 100000.0 [ |
® Fresn O saline O 0il Mud [] 1000000.0 ‘
1.0gm/icc 189.0 usec/ft 0.398 bamnsie :
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A =10

Wyllie-Rese Equation Paraneters
» o= B

0 =44
®
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Flwd = 1.0 [gvec)

ants

[ Rt: Micro Moxmal Resistivity [oset-)) ]
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When the flow unit is created the spread sheet is automatically loaded using a hierarchy of log
curves that will illustrate change in Shale levels. If Gamma Ray (GR) Log Curve is present it is
automatically selected as the default V-Shale (VSH). If GR is not present it looks for the next
shale level log curve by the following hierarchy,

Vsh — Fractional Shale Hierarchy:

1. GR - Gamma Ray
2. CGR - Gamma Ray Minus Uranium
3. SP - Spontaneous Potential

The VSH button is used to establish the formula for the VSH (shale proportion) column, based
on any log curve the user has to decide the clean formation value and the shale value of the log
curve selected. Using the Gamma Ray as an example, the VSH will be computed as,

Vsh = (GR - GRc) / (GRsh - GRc)

Where GR is the observed gamma ray value and GRc and GRsh are the specified gamma ray
values for clean formation and for shale formation respectively. The default values for GRc and
GRsh for this formation are 10.428 API and 150.0 API respectively. If the user wishes to change
the curve they only need to select the VSH button on the Tool Bar, which will launch the “Vsh
Log Selection” dialog, with a list of possible log curves loaded from the LAS file.

|= | Vsh Log Selection =

Mnemonic Description

GR Gamma Ray -
SP Spontaneous Potential

PE Photoelectric factor

RHOB Bulk Density
DRHO Bulk Density Correction

DPHI Density porosity
MNPHI Meutron porosity
SPHI Sonic porosity

OT Acoustic transit time

L0 Deen Induction Resistivite ~

| Select || Cancel ‘

As you can see, this dialog is showing all the log curves downloaded from the LAS file. The
user can select any curve, but the user has to determine what is the clean formation level and
shale formation level. Highlight the Spontaneous Potential (SP) and click on the “Select” button
to display the “Vsh Data Limits: Spontaneous Potential” Dialog.
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£ imits: i =n:-ﬁ
|= | Vsh Data Limits: Spontaneous Potential (SP)

Clean Formation Value:

a0

Shale Value:

Minimum Value: Maximum Value:

153.562

H Cancel |

The Dialog will show the minimum and maximum value, but the user will have to enter the
Clean Formation value and the Shale Value, e.g. set the Clean Formation Value to 80 and the
Shale Value to 150. Now click on the “Ok” button to load the SP log data into the Pickett &
Hingle Plots.

Calculating PHI

When the flow unit is created the spread sheet is automatically loaded using a hierarchy of
Porosity log curves. If Average Porosity can be calculated, both Neutron and Density Porosity
curves are available) then the PHI is automatically is calculated as the default. If both NPHI and
DPHI are not both present it looks for the next porosity log curve by the following hierarchy,

®t - True Porosity Hierarchy:

1. PHI Average value of
a. NPHI - Neutron Porosity
b. DPHI - Density Porosity
2. NPHI - Neutron Porosity
3. DPHI - Density Porosity
4. SPHI - Sonic Porosity

If the user wishes to change the curve they only need to select the PHI button on the Tool Bar,
which will launch the “Phi Calculation - Log Selection” dialog, with a set of radio buttons of
possible porosity curves to select. If the Sonic log curve is not present then the Sonic radio
button would be disabled, but as you can see in the image below that all possible porosity log
curves are present. The default button selected is None, but you must have a porosity curve so
for this example the Density (gm/cc) radio button will be selected.
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|= | Phi Calculation - Log Selectio = |

Select Log type for Porosity Computation:
C} Hone
@ Density (gm/ce)
D Heutron Poroaity
) Density/Neutron Porosity

D Somnic

| Ok || Cancel |

The four options correspond to the following formulas, with and without correction for shale
volume,

Without correction With correction
Density (Pma - pb) / (Pma - pr) [Pma = Po = Vsh(pma - psn)] / [Pma - pr]
Neutron (O @O, - Vsh * O,
Density/Neutron \[(®,> + @) / 2] [@n - (Pnsh/ Dgsn) * Pyl / [1 - P sn/Da sn]
Sonic (Atma - Atp) / (Atma - At)  [Atma - Aty - Vsh * (Atma - Atsn)] / [Atma - Atg]

In each case you will be requested to specify columns containing the appropriate logs and also to
specify the constants in the selected equation (such as pma and ps). You will also be asked
whether you want to correct for Vsh, as described below. Indicate your choice of logs by
selecting the appropriate radio button on the Log Selection dialog box and then clicking OK.
Here we have chosen to compute the porosity from a density log.

You are now presented with the Parameter Values dialog box ...

[éj Phi Calculation - Parameter Values IEI:IQ

Grain Density (gmicc): Fluid Density (gm/cc):

Quartz 2.65| |Fresh Water 1.0
Calcite 2.7 | Salty Water 1.1
Dolomite 2.87| | Oil Mud

Value: 271 | Value: 1.0

V=h Correction:

Shale Density
[ ] correct for Vsh?

| Ok H Cancel |

which lets you specify the parameters in the selected equation, in this case matrix (or grain)
density and fluid density (pma and ps). Since the Cottonwood is a limestone interval, we have
entered 2.71 for the grain density above. The default value for fluid density is 1.0, which we will
leave unchanged.
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We could choose to include a Vsh correction by clicking on the “Correct for VVsh?” check box.
Doing so will activate the Shale Density (RHOsh) edit box, allowing us to enter the needed

value. The shale correction is based on the values in the VSH column. (If you select the Vsh
correction prior to filling the VSH column, the formula for PHI will still be set up correctly, but
the resulting porosity values will be null. The porosity values will be set to their proper numeric
values once values are entered for VSH.) For now we will choose not to use the Vsh correction.
The Parameter Values dialog box is similar for the other three porosity computation options,

although it contains only the Vsh Correction box for the neutron porosity and density/neutron

porosity options. After clicking OK on the Parameter Values dialog box, the program will set up
the formula for the PHI column and transfer the Total Porosity Data to the Hingle & Pickett
Plots. Notice also that the Total Porosity Axis title is modified on the Control dialog as well as
the both plots. The Porosity Constants will also be modified.
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Note that the Pickett plot computations expect porosity as a fraction, not in percent. Using the

density and sonic options to compute porosity will yield fractional values automatically.
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PfEFFER-java automatically converts porosity logs that are in percent to fractional values when
the LAS file is imported into the program.
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Moveable Hydrocarbon Plot

A moveable hydrocarbon plot (referred to hereafter simply as a moveable oil plot) can be created

using the b image icon button provided that a shallow resistivity log is available on the unit
worksheet. The Sxo computations are based on the assumption that the zone near the well is
permeated with mud filtrate. The Archie equation is used to compute Sxo, the filtrate saturation
of this flushed zone based on the mud filtrate hydrocarbon saturations. We will illustrate the Sxo
computation using the Cottonwood Limestone worksheet.

The Moveable Hydrocarbon Panel displays the mud filtrate Values as well as the total depth and
temperature values.

In order to modify these values you must go to the Headers Tab at the bottom of the worksheet
and scroll to the bottom page to the Resistivity measurements in the Parameters section. Any
changes to the mud filtrate values will be automatically modified in the Moveable Hydrocarbon
Panel for all flow units.

The Moveable Hydrocarbon Panel displays the Mud Filtrate Resistivity @ Temperature along
with the Total Depth @ Bottom Temperature degrees Fahrenheit. The Surface Temperature is
assumes the mud filtrate temperature unless it is specifically available in the log.

To modify these values you must select the Headers Tab at the bottom of the worksheet and
scroll to the bottom of the page where the Resistivity measurements are provided. If the
Resistivity or Temperatures are not present then the following values are used by default,

Variable Value Units Description

Rmf 0.55 ohm-m Mud Filtrate Resistivity
Rmft 58.0 °F Mud Filtrate Temperature
ST 58.0 °F Surface Temperature
BHT 120.0 °F Bottom Hole Temperature
TD Feet Total Depth of Hole

The TD is determined automatically from the LAS File when it is imported into PFEFFER-java.

If you wish to enter of modify go to the "Value" Column in the Headers Column next to the
variable you wish to change, the "Description™ Column will describe the variable. Changing any
of the variables above will automatically be reflected in every flow panel. To change the
Temperature units you only need to change one of the units for the temperature to reflect all the
temperature variables assuming that all were measured with the same units. The only accepted
values are DEG-F for Fahrenheit and DEG-C for Celsius.
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Newby 2-28R PfEFFER r?aders “s readsheet"‘ Headers Section of Electric Log
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If the values of RMF, RMFT and TMAX are not displayed in the “Headers” tab “spreadsheet”
then it is not present and the default will be used to compute the moveable oil. To find the
necessary measured values the user will need to go to the Headers Section of original electric log
and enter the measured values from the log. The example header image for the Newby 2-28R
was retrieved from the KGS Database & Server. Notice that the RMF, RMFT and TMAX are
different than the default values above.

Variable Value Units Description

Rmf 0.66 ohm-m Mud Filtrate Resistivity
Rmft 740 °F Mud Filtrate Temperature
ST 740 °F Surface Temperature
BHT 101.0 °F Bottom Hole Temperature
TD 3162.0 Feet Total Depth of Hole

KGS has about 67,684 Kansas wells in its database as of 05 December 2014 (reference
http://www.kgs.ku.edu/PRS/wellStats.html ).
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KANSAS GEOLOGICAL

SURVEY

The University of Kansas
> Water Repository and Ordering Information
> Energy « Data Resources Library (logs, well forms, etc.)

* Qil and Gas Wells

* Production Data

*» Current Info

* Interactive Maps

* Publications, Reports
* Gemini Tools

* Tutorials and Courses
* Other Projects

» Geology
» Geophysics
» Publications

» Education

e Wichita Well Sample Library (well drilling samples, publication sales)
* Drill Core Library (repository for core and rock samples)

Qil and Gas Production Data

Production data through August 2014 added Dec. 2, 2014.

o State Production and Historical Info
* County Production

Field Production--Info on oil and gas fields with interactive charts and maps
Gas Storage Fields in Kansas

Lease Production--Select leases based on Township-Range values.
Production by Operator--Find total production based on operator name.
Top Ten lists of oil and gas production WEDREEEE (May 1, 2014)

Wells, Logs, Core, and other databases

Master list of oil
and gas wells

1

[All 0il and gas wells in the KGS database. Can save lists of
wells to a text file. Linked to the other types of data available
(LAS files, cuttings, scans, tops, etc.).

Click on the “Master list of oil and gas wells” link to search the KGS
database for well information and well data of Kansas Wells.

To retrieve the electric log in Kansas, the user can search the Kansas Geological Survey
Database (http://www.kgs.ku.edu/PRS/petroDB.html) for logs by clicking on the “Master list of

oil and gas wells” and searching by Township-Range-Section, Partial Lease Name, or API-

Number, i.e.
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Geqogicel Ol i
Su r"vey & & A A Database

Master List of Oil and Gas Wells in Kansas

Use this form to search our complete list of Oil and Gas Wells in Kansas.

In Kansas, Township values vary from 1 in the north to 35 in the south, and the values for
Range are from 1-43 West and 1-25 East. Values for Section are 1 to 36. If you are
selecting data from other states, ignore the county names associated with each code.

Enter values for any or all parameters

Township: | | South; Range: East: O or West: @ : Section: | ]
Lease: | |
(Enter all or part of a lease name. Case doesn't matter.
Leave off well number.)
Operator: | |
part of an operator name. Case doesn't matter.)

Stafford—-185
Stanton—-187

Y| API Well No.:

All Wells
Select Wells

Other information online... Enter the API-Number of the

well, e.g. Newby 2-28R API-
» Show Horizontal or Slant Wells in Kansas Number is 15-189-22225.

* File Format Tools B

T nndarid date 15 is the state code

¢ FGDC Metadata for the Well Database 189 is the county code

* Pre-created files of all the state's wells 22225 is the well number.

Kansas Geological Survey, Oil and Gas Well Database
Comments to webadmin@kgs.ku.edu
Program Updated May 27, 2014
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KGS 011 and 6as | Select location of well to view details.
well t(]‘l ile °
I Oil & Gas I patatese Click on column heading to sort.
2 records returned.
.. - Total Spud
Original Elevation Depth . Date Plug Date Status
T-R-S operator Well APIL Ascend. Field Ascend. =
Ascend. Ascend. K|
(current operator) Desc. Desc.
Desc. Desc.
Pioneer Natural
Resources USA, 15-189-
T31S R37W. Sec.||Inc. Newby 22225, 3119KB 3150 PANOMA 04-JUL- GAS
28, SW SW (Pioneer Natural 2-28R 0061 3113 GL GAS AREA 2007 Producing
Resources USA,
Inc.)
Pioneer Natural
4—55 lss“l}ffwé‘f‘f' ﬁi‘:}‘;ﬁiﬁgl‘““ Newby |[15-189- |[3119KB [ o [PANOMA [23-SEP- GAS
O TIE 2-28R 22225 3112 GL GAS AREA 1997 Recompleted|
SW Resources USA,
Inc.)

Kansas Geological Survey, QOil and Gas Well Database

Comments to webadmin@kgs.ku.edu

URL=http://www.kgs.ku.edu/Magellan/Qualified/index.html
‘Well Database Programs Updated June 6, 2014. Data added continuously.

Click on the “T-R-5” Column link of the second entry, which contains
the Well Header Information and Well Data for the Newby 2-28R.

0il and Gas
well

All Well Data

Specific Well--15-189-22225

API: 15-189-22225
KID: 1006159553
Lease: Newby
Well 2-28R

Field: Panoma Gas Area

Location: T3158 R37TW, Sec. 28

SW NE SW SW

680 North, 4600 West, from SE corner
Longitude: -101.3545478

Latitude: 37.317197

Lat-long calculated from footages
County: Stevens

Original operator: Pioneer Natural Resources USA Inc.
Current operator: Pioneer Natural Resources USA, Inc.

Permit Date: Aug-07-1997
Spud Date: Sep-23-1997

Completion Date: Jan-16-1998

Plugging Date:
Well Type: GAS
Status: Recompleted
Total Depth: 3155
Elevation: 3119 KB

Producing Formation: Council Grove Group

IP Oil (bbl):
IP Water (bbl):
IF GAS (MCF):

KDOR code for Gas: 208110

KCC Docket No.:

Replacement well.

View well on interactive map

Wireline Log Header Data

Logger: Halliburton

Tool: Cement Bond Log

Operator on log Pioneer Natural Resources
USA Inc.

Top: 20; Bottom: 3097

Log Date: Nov-11-1997

BHT: F

Gamma Ray: Y

Spontaneous Potental:

Holdings at: Lawrence

Logger: Halliburton

Tool: Dual Induction Laterolog

Operator on log Pioneer Natural Resources
USA Inc.

Top: 640; Bottom: 3150

Log Date: Sep-30-1997

BHT: 101F

Gamma Ray: Y

Spontaneous Potental: Y

Holdings at: Lawrence

+ Download Black and White Scan (Zip size: 3.5
megs)

Click on the “Download
Black and White Scan” URL
link to retrieve the electric
log from the KGS Server.

110



The RMF, RMFT and BHT are used to compute Rmfc, the corrected mud filtrate resistivity at
the formation temperature, T. This is given by,

Rmfc = Rmf* (Rmft+6.77) /(T + 6.77 ) Fahrenheit
Rmfc = Rmf* (Rmft +21.5) /(T + 21.5) Celsius
where T =ST + depth * (BHT -ST)/TD

T = Formation Temperature

ST = Surface Temperature (Default is Rmft)

depth = depth within the flow unit

BHT = Bottom Hole Temperature

TD = Total Depth of Hole

PfEFFER-java automatically computes the temperature from the formation depth (interpolated
from the surface and the bottom hole temperature) and then loads the SXO and BVF columns.

|5 (1] [ L e ] (v [ ][ oo || swmoe |12 ][ &l 2 ]|
Rt | wvsn Clean | Shale PHIt | marx | fuid | 2vsh | vsn1 | vsh2 PHI2nd | matrix | fuid | 2vsh Vsh-2n1 Rxo I
iLD ler | 10428 7 GE | 271 1lNO ] ] "lor | a1 1s9no | L8
| Flow Unit: Depth | THK | RT | PHI | RWA RO | mA | sw | BwW | vsH | Ppar | |_1stPH1 | 2ndPHI | PHIr | RXO X0
Cottonwood Limestone | 208585 05 3269021 | 0628 0624 226/0437 (0091 0507 | 0.308, o 1002
: = 2,986 05 3727015 0478 0935 192805 0075 0385 0282 00715
SnOwe: e Dot 5 Gses] 05 436401 0348 15211 1657059 10058 0271 0242 o 0475
| 29655 3007.0/ " 2.087] 05| 52530079 | 0312 2018 1576/0819 0048 0187 0.186 00393
Archie Equation Parameters 29875, 05 62710071 | 0327 2294 1580604 _ 0042 _ 10.165 0.111] o037
Water Model Used: 2988 05 7357007 | 078 233 16310863 0030 0175 0074/ 00402
P 29885, 05 82630063 | 0374 2648 16110566 0035 _ 0.192 0073 o 0378
| 2989 05 88090055 | 0339 3117, 15560594 (0032 _ 0.198 0.084/ o 0329
A: 08/ 29895/ 05 00560048 | 0208 367 149700636 (003 0197 0.093] o 0283
u: 12| 2990, 05 90610042 | 0252 4308 14340689 (0028 0177 0092 0 0241
W 20| 29908 05 88640031 | 0171 6203 130200835 0025  [0.181 0.077] o 0188
R e 2991, 05 84620026 | 0132 7661, 12270951 _ (0024 0145 0,061, o 0131
' 29915, 05 78420033 | 0163 5755 1290085 (0028 0142 0059 0 0168
Rsh: 00] 2992 05 70180055 | 027 3117, _ 147900665 _ (0036 0.148 0045 001 0294
PHIsh: 00| 29925 05 603008 | 0363 1983 16390574 (0045  10.169 0038 0042 0427,
2993 05 5060.008 0389 1558 17060555 0054  0.179 0056 0042 0.499]
Maovesbls (ydrocarton 29935 05 41480108 | 0358 1387 16920578 (0052 0188 0079 0028 0508,
Modify in Beaders Panel | 2004’ 05 34850124 | 0355 1475 172058 (0072 0194 0097 0026 055
£ 066 8 740 2] 29945 05| 30290146 | 0376] 0966 17930564 _ (0082 _ 0.183 0113 0032 0624
Al DapERs 316202995, 05 27130166 | 0393 0828 18600552 (0091 _ 0.182 0124 0042 0688
(29955 05 2490176 | 0387 0772 1874085 0088 (0184 014300330708
I 740 FF5 996! 05 2350178 | 037 0761 185200569 _ (0101 0174 0164 0013 0697
ttom Temp: 1010 e} 20065 05 2282018 | 0364 0751 18470573 (0103 0475 (0038 | o0 o 0608
2997, 05 22840178 | 0350 0761 _ 18360577 _ 0102 _ 0182 (0037 | [ 0204 o o687
(|| 20075 05 23310168 | 0342 0816 17880591 (0099 1018 0034 | | 0202, o 0647
PHL Cut: 00/ 2908 05 237800161 | 0332 0859 175710601 (0096 10495 (0032 | | o184] o 0621
Sv cut’ 10/ |_29985 05 23870151 |  0308] 0927, _ 16990623 _ 0094 0224 0182 00578
I 2999 05 23440145 | 0288 0974 16540644 0093 0257 101671 0 0544
vah Cut: 10| 29995 05 22750152 | 0296 092 1680636 _ (0096 10293 015 0002 0567|
SN o7 3,000 05| 22160163 | 0314 0846 1730618 01 0313 0145 0018 0.609]
30005 05 21940176 | 0341 0772 18010593 (0104 _ [0.304 0148 0027, 0664
[¥icut Off Colors | 3001 05 22240183 | 0362 073 1850575  (0.105 10286 0162 002 0701
| [ 30015 05 22000176 | 0357 0772 _ 18280579 (0101 0283 01750001 068,
Comulative Valuss (Compuied) 3002 05 24290153 | 0319 0913 _ 17210613 0093 0177, 0 0501
TR 215 | 30025 05 26270117 | 025 126 15420692  0.081 0.184] 0 0445
FTOIL: o8s | 3003 05 29190083 | 0184 1902 _ 13710807 _ 0.067 0139, o 0311
e 175130035 05 33660058 | 0138 2925 12490932 0054 0113 o 0217
3,004] 05 39730048 | 0129 367] 12260961 _ [0.046 0,004/ 0 0188
R/ALS 012 I3 0045/ 05 4630052 | 0166 3334 1310848 (0044 0079/ o 0223
AvsW: 061 3008/ 05 5058005 | 0108 3051 13750776 (0043 0.081] o 0258
= 30055 05 50120062 0222 27, 14220733 (0045 0,095 o 0287
NS ER I Fasm g | 3,006, 05 46780101 | 0373 1503 16950566  0.057 0.103] 0 0498
: L 83810/ 30065 05 42840149 | 0545 0942 10950469  |0.069 0118 0031, 076
. 44
R’ 20
Headers | Eiss Limestone | Morrill Limestone | Coftonwood Limestone | Neva Limestone |
— — .

Now Click on the -icon button will display the moveable oil plot.
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Menu Bar
File

* Create PNG Image of Moveable Oil Plot

* Show Memory used dialog.
* Exit from dialog
Depth Scale

Allows the user to change the depth ft/in scale of plot.

Menu Bar

Header Information Panel

Basic well header information data
- Lease Name, API-Number,
Latitude & Longitude, Total Depth,
Elevation, Well Status

Depth Scale & Range Panel
Controls the Starting Depth and
Ending Depth of the Profile Plot.
The “Cursor:" text field shows the
location of the cursor on the plot.

Porosity Maximum Panel

These radio buttons control the
maximum “porosity” values on the
Moveable Hydrocarbon Plot Track.
Defaultis 0.5 PU.

File Depth Scale Help

Header Information:
Name: Newby 2-28R
15-189-22225
Lat: 37.317197

Depth: 3162.0

r Depth Scale & Range:

Status: GAS
Long: -101.3545478

Elev (GL): 3112.0

Depth Scale: 5 ft/in

Start Depth: End Depth:
29855 | 3007.0)
[ Reset Depth [ Modify Depth ]
r Porosity Maximum:
Qo0.2 Q0.3 ®o0.5 O1.0

1L | Plot Wel:

T IET X
28

478 Elevation (GL): 3112.0 Depth: 3155.0
C Limestone

g
£

-
=
ol
=

-
&

<
e}

-

The plot, BVW is represented as blue, BVF as green, and PHI as red. The differences between
BVF and BVW represent the moveable hydrocarbon saturation, and the difference between PHI
and BVF represents the residual hydrocarbon saturation.

Reference

Pfeffer-Pro (Petrofacies Evaluation of Formation for Engineering Reservoirs), Kansas
Geological Survey, Release Date February 1998. Moveable Hydrocarbon Plot, pages 131 to 134.
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Save Well Data as Log ASCII Standard (LAS) version 3.0 File

The LAS (Log ASCII Standard) is rapidly becoming the accepted industry standard for
electronic transmission of digital wire-line logs. Earlier digital formats were commonly coded in
binary (such as LIS) and so required specialized software to read them. The LAS standard was
introduced by the Canadian Well Logging Society (http://www.cwls.org/) in 1989 to
standardize the organization of digital log curve information for personal computer users. It did
this very successfully and the standard became popular worldwide. Version 1.2 was the first
version and was followed in September 1992 by version 2.0 to address some inconsistencies. A
more versatile version LAS 3.0 was released in 1999 however at present LAS 2.0 remains the
dominant product. LAS 3.0 clarify several of the poorly defined specifications of LAS 2.0 and
provide expanded data storage capabilities, but have seen limited implementation.

The GEMINI Tools programs will read either a Log ASCII Standard (LAS) version 2.0 or 3.0
file and version 1.2 but the Well Information Section is backward in data definition and will not
be parsed correctly in the GEMINI Tools web apps.

The sections defined for the LAS 2.0 standard are as follows (http://www.cwls.org/wp-
content/uploads/2014/09/LAS 20 Update Jan2014.pdf):

e "~V" (also known as "~VERSION INFORMATION SECTION") is a required section;
has formatting requirements; must be the first section; identifies the version number and
whether data is in "wrapped" or "un-wrapped" mode.

e "~W" (also known as "~WELL INFORMATION SECTION") is a required section; has
formatting requirements; is preferably the second section; contains information on the
well name, location, and start and stop values of the data in this file.

e "~C" (also known as ~CURVE INFORMATION SECTION") is a required section; has
formatting requirements; contains curve mnemonics and their definitions in the order that
they appear in the data section.

e "~P" (also known as ~PARAMETER INFORMATION SECTION") is an optional
section; has formatting requirements; contains information on parameters or constants
relevant to the wellbore such as mud resistivity, wire line engineer, truck number,
elevation data, etc.

e "~O" (also known as "~OTHER") is an optional section; has no formatting requirements;
contains other information or comments.

e "~A" (also known as ~ASCII LOG DATA") is a required section; has formatting
requirements; is the last section in the file and also referred to as the data section. The
index of the data columns is either Depth or Time. The index values always appear in the
first column and each column of data must be separated by at least one space (ASCII 32).
All values in the ASCII log data section must be floating point or integer (long) values.
Other formats such as Text or Exponential values are not supported.

LAS 3.0 (http://www.cwls.org/wp-content/uploads/2014/09/LAS 3 File Structure.pdf) will be
used to save the well data for the GEMINI Tools web apps since it can hold all the well data in
one file. You can even think of LAS 2.0 as a subset of LAS 3.0 since the LAS 2.0 is only
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concerned with the LOG Data. Note this section includes some of the referenced LAS 3 File
Structure PDF; see the above URL for the complete LAS 3.0 File structure.

The ~Version and ~Well sections must appear in every LAS 3.0 file as the first and second
sections respectively.

Other sections are grouped by data type. Each group consists of two or three sections; a
Parameter Data section (optional for all but Log data), a Column Definition section, and a
Column Data section, in that order.

For example, core analysis data would have the following three sections:

~Core_Parameter
~Core_Definition
~Core_Data.

At least one group or data type of either the defined LAS 3.0 data types or a user defined type
must exist in every LAS 3.0 file.

The Column Definition and the Column Data sections for each data type are matched sets and
must both appear in that order. The corresponding Parameter Data section is optional (except
for Log data), but if used must appear before the corresponding Column Definition Section.

LAS 3.0 defines six specific well related data types and their root Section Title names. They are:

~Ascii or ~Log
~Core
~Inclinometry
~Drilling
~Tops

~Test

Additional data types can be defined by the user and content rules discussed elsewhere in the
document may define other section titles.

Stand alone user defined Parameter Data sections can be included. Care must be taken to use
standalone Parameter Data sections only when the data contained does not fit into any of the
other defined data types.

When used, the section order of each set of the three sections for each data type must be
Parameter, Definition, and then Data.

Blank lines and comment lines can appear within Column Data sections, but can only appear

BEFORE the first Column Data line of that section, or after the LAST Column Data line of
that section.
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The names of each channel can optionally appear above each channel as a comment line
immediately before, after or on the section title line of that section if space allows.

Note: Do not use the ~Other section recognized by LAS version 2.0. It is no longer allowed in
LAS 3.0. Any data that can be stored in this section must now be stored properly in a user
defined Parameter Data or Column Data section.

The LAS version 3.0 file has the potential to hold all the well data that was collected, i.e.
multiple log data files, core data, tops data, DST data, Perforation data, Cuttings Report data, etc.
As an example the Newby 2-28R has log, core, tops, perforation data as well as the PFEFFER
data created from the log analysis tool, PfEFFER-java. You can view the file at the following
URL addresses,

LAS 3.0 Example File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R LAS3.las

LAS 3.0 in WinZip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R LAS3.zip

Standard LAS 3.0 Data Sections for the Newby-2-28R_LAS3.las

e ~Version - Version Section
o ~Well - Well Header Information Section
e ~Log - Log Data Section — for single log data file, see LAS 3.0 PDF reference below for multiple log data
runs.
o ~Parameter
o ~Curve
o ~ASCII, which must be the last section in the LAS File if the Log data is present.
e ~Tops - Formation Top (Stratigraphic Units) Picks Data Section
o ~Tops_Parameter
o ~Tops_Definition
o ~Tops_Data | Tops_Definition
e ~Perforation — Perforation Data Section
o ~Perforation_Parameter
o ~Perforation_Definition
o ~Perforation_Data | Perforation_Definition

GEMINI Tools Defined LAS 3.0 Data Sections for the Newby-2-28R_LAS3.las

e ~1Q_Control - Recreate the Profile Plot Data Section
o ~IQ_Control_Parameter
o ~1Q_Control_Definition
o ~IQ_Control_Data | IQ_Control_Definition
o ~IQ_Flow — This data holds the geologist cuttings report/core description
o ~I1Q_Flow _Parameter
o ~I1Q_Flow _Definition
o ~I1Q_Flow | 1Q_Flow_Definition
o ~|Q_Pfeffer — This data holds the file location of Core Image JPEG images.
o ~ 1Q_Pfeffer _Parameter
o ~ 1Q_Pfeffer _Definition
o ~ 1Q_Pfeffer | 1Q_Pfeffer_Definition
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e ~|Q_Las_Parameter - Selected LAS Curves — This Parameter Section was designed to remember the Log
Curves selected by the user so the user does not have to map LAS File Curve Mnemonics to KGS Standard

Tool Mnemonics when they run this file with other GEMINI Tools.

PfEFFER Dialog Tool Bar

“CMHE‘“M[" RT H VSH H PHI || RXO |” Sw Model HQ\E}@EH@H}

|- LAS File Data Types

1 i WELL | -Log | ~Corert] | -1 Brine | ~Tops | -0 Controd | 10 Geo Report | -0 images |
- — I.DI'P.‘L{ UNIT : WVALIE - DESCRIPTION { Format
sty . F | 0.0 : |START DEPTH iF
sToP L F 52510 : |END DEPTH iF
ster .F | 05| : [STEP LENGTH i F
UL -§99.25 : |MULL VALUE L F
o .| BEREXCOLLC) : |Company 18
WELL . WELLIMGTOM KGS 1-32] : [Well Hame i3
TLD WELLINGTON| : |Fleld LI
SEC . [ 3% : |Section i1
Town | | @s On  : [Township (eg 428) N
RANS | WOE @wW Range (&.g 25E) i3
Loc . [ TISRIW, Sec 32 @ |Location (Sec Town Range) i%5
7 =1 NE SWHE NE| : |Location 1 (guaner calls) 18
T i 855 South, 877 West from NE comer @ |Location 2 (feotages) i5
oo [ SUMNER| : [County '
STAT [ Kansas| : [State (8
CTRY . [ US @ |Counry 15
FROV . : [Province i3
SRVC | Halliburton) : |Sendce Company 15
LIC . | . |License Number L
DATE 082172013 : |[Completion Date 1YY
APT [ 15-191-22591 : [AP-Mumber is
WD . T |Unigqu Wl 1D Mumber i35
LATI . DEG | 373153 : [Latitsde iF
LowG . DEG | -37.4424 @ |Longitude iF
GOAT | NAD27| : |Geodetic Datum HE
= . B35021.23 ¥ or East-West coordinate o F
b ! | 413079998 = |¥ or Horth South coordinate L
HICS UTM| : [Horizontal Co-ordinate System i5
e [ 140/ : [UTM Location 1 F
STUS OTHER| - [Well Status (I

Select the “File” Menu, Click on the “Save Data” Button,
which will display the “LAS File Data Types” Dialog.

The Tabs at the top identifies the data that will be saved to the Log ASCII Standard (LAS)
version 3.0 File. This example saves the well info, log data, core data, brine data, tops data,
profile plot control data, cuttings/core description and core image file locations on the KGS

Server. The “LAS File Data Types” Dialog allows the user to modify the well header data that is

being saved to the LAS version 3.0 file. Also noted in the two images below are identified

“required” fields for a valid LAS file. The GEMINI Tools Web Apps doesn’t care that the LAS
file is not valid, just that the data follows the basic rules for the well data sections in the LAS 3.0

file.
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DESCRIPTION

Required

START DEPTH

Required 3162.0

2342.0| -

END DEPTH

Required 05

STEP LENGTH

Required -999.25

NULL VALUE

Pioneer Natural Resources USA Inc.

Company

Newby 2-28R

: [WellMame

PANOMA GAS AREA] -

Field

28

Seclion

M@s Omn
WO @w

: [Township (e.g. 425)

Range (e.g. 25E)

T31S R37W, Sec. 28

Location (Sec Town Range)

SWNE SW SW

Location 1 (quarter calls)

680 Maorth, 4600 West, from SE corner

Location 2 (footages)

STEVENS

County

Required for US Kansas

State

Required for US us

Country

Required for CANADA

Province

Halliburton

Senvice Company

License Number

06/13/2008

Completion Date

Required for US 15-189-22225

: |API-Number

Required for CANADA

Unigue Well ID Number

Lat/Long Required 37.317197

Latitude

-101.3545478

Longitude

NAD2T

Geodetic Datum

291354.07

or X/Y Required

: |X or East-West coordinate

4132456.82

= |Y or Morth South coordinate

UTM

Horizontal Co-ordinate System

14.0

UTM Location

GAS

= (Well Status

m-nm-nmmmmwmimmmmmmmmmmw—mmmmﬂ-ﬂ-ﬂ
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-~Log_Parameters

Format } | Association

.UNIT VALUE DESCRIPTION
T Required  GL| : [PermanentData i_s
F | Required 150/ : |Above Permanent Data | F
DREF . Required KEI| : |Depth Reference (KB,DF,CB) i S
EREF .|F Required 3119.0/ : |Elevation of Depth Reference i F
RUN . | Required 1| : |Run Number i F
T™OL _|F | 3155.0| : |Total Depth Logger i F
oD .|F ] 3150.0| : [Total Depth Driller [ F
cscL .JF | 640.0| : |Casing Bottom Logger il F
cseD .|F | 639.0| : |Casing Bottom Driller | F |
csGs _|IN ] 8.625| : |Casing Size ff F
CSGW .|LB | | : |casing Weight f F
7.875| : [Bit Size i F |
Chemical| : [Mud type i s |
Flowline| : [Mud Source i s
8.9 : |Mud Density | F
40.0| : |Mud Viscosity (Funnel) i F
6.4| : [FluidLoss | F
| 11.0| : |PH ( F
| 0.75 : |Resistivity of Mud i F
| 71.0| : [Temperature of Mud | F |
| 0.66) : |Resistivity. of Mud Filtrate (| F
| 74.0| : [Temperature of Mud Filtrate | F
11 Resistivity of Mud Cake ffl F
74.0 Temperature of Mud Cake ffl F
| 101.0| : [Maximum Recorded Temp. . F |
| . |DateTime Circulation Stopped [EDmyY|
] : |DateiTime Logger Tagged Boltom {OMYYY
| 51781) : |Logging Unit Number | F
Liberal, KS| : |[Home Base of Logging Unit i s
Muntgomerﬂ : |Recording Engineer il S
Uselton, Ratzlaff| : Witnessed By { s

e R G R G G R Gt Gt et G et Gt G Gt Gt Gt Gl Gt omp e e e e e e e e e e e
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Select the “File” Menu, Click on the “Save as LAS
Version 3.0 Output™Button, which will display the “Enter

Directory Path & Filename™ Dialog.

DESCRIPTION

{ Format

23420

: [START DEPTH li F

31620, : [ENDDEPTH i F

05| : [STEP LENGTH G

-999.25 : |NULL VALUE |t F

Pioneer Natural Resources USAInc) : |Company 18

¥

¥

¥

¥

¥

¥

Newby 2-28R| : [Well Name lts

PANOMA GAS AREA. : |Field NER

Enter Fi 28 : [Section 1d 1
31®s On : [Township {e.g. 425) 180

Well.las 37|OE @w - [Range (e.g.25€) lUs
T313R37W, Sec. 28| : [Location (Sec Town Range) 180

SWNE SW SW| : |Location 1 (quarter calls) 13

| Continue H Cancel | 680 Noith, 4600 West, from SE comer | = [Location 2 (fostages) 18}

— ouN STEVENS| : [County [ts

i Kansas| : |State ls

Select the “Search” Button to display the “Open™ Dialog : us) - [‘FM! IERY
to search through the PC for the directory to save the Log ] proe ﬁ:::::. Compan J: 2 i
ASCII Standard (LAS) version 3.0 File. i  [License Humoer ER
DATE . 0613:2008) : [Completion Date LYY

P . 15-189-22225) : |API-Mumber s

: : [Unique Weil ID Number 180

DEG 37.317197| : [Ladtude [t F ¥

. DEG -101.3545478] : [Longitude l F

MNAD27| : |Geodetic Datum [t 8

291354.07) : [X or East-West coordinate LF

413245682 : (YorNorth Southcoordinate |t F 3

UTM] = [Horizontal Co-ordinate System (8

14.0) : |UTM Location {F}

¥

GAS| =

L

Well Status

X
Lokt [ vocamens ]
ABymes_CoreData ] KANSAS_REPORTS ] Projects

=3 ARCHIVE [ KGS_Position_95 ] ScreenCapture
3 dummy ] KGS-Apps ] styles_folder
[ HR_PAY 7 KGS-Sign [T tables_folder
[ ICS_RGB [ My Files I TEST
(=7 1SC-Report2005 = output (-3 TEST-CROSS_SECTIO
[ JAVA_CERTIFICATE [ POC_Funding [ TEST-CROSS_SECTIO|
< i | D
Folder name: |C:\UsersjvictorDocuments |
Files of Type: |AllFiles v

[ open ]| cancer |

Search the PC for the directory that the LAS version 3.0 File

Enter Directory Path:

will be saved to. Select “Open” Button to transfer the Directory

path to the “Enter Directory Path” text field in the “Enter [C:\Users\jvimr\ﬂocumenu

Directory Path & Filename™ Dialog.

Enter Fil

. N -2-28R_LAS3.1
Changethe file name in the “, e.g. “Newby-2-28R_LAS3 las, “ owby - =

then select the “Continue” Button to save the Newby 2-28R well
datatotheLAS version 3.0 file.

Continue

I l Cancel |
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Save Cottonwood Flow Unit as a Comma Separated Values (CSV) File

To save the contents of a flow unit “spreadsheet” as a Comma Separated Values (CSV) File to be

imported into Excel or another log analysis program, click on the E!« icon image button when
the flow unit “spreadsheet” you wish to save as a CSV file is displayed, which will display the
“Enter Directory Path & Filename” dialog, which the user can search their PC for the directory
they wish to save the CSV file in.

r Enter Directory Path:

C:\Users\jvictor

r Enter Filename:

Cottonwood_Limestone.csv

Continue

2

Notice that the name of the flow unit appears in the “Enter Filename” text field with a “.csv
appended to it. You can change the Filename to anything you wish, e.g.
Cottonwood_Limestone.csv will be altered to be Newby-2-28R-Cottonwood_Limestone.csv

r

= | Enter Directory Path & Filenam
r Enter Directory Path:

C:\Users\jvictor\iDocuments

r Enter Filemame:

Newby-2-26R_Coitonwood_Limestone.csv

Continue Cancel

Click on the “Continue” Button to save the contents of the flow unit “spreadsheet” as a CSV
File. The following URL address will display the CSV file,

LAS 3.0 Example File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-
28R_Cottonwood_Limestone.csv

LAS 3.0 in WinZip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-
28R_Cottonwood_Limestone.zip

The contents of the above csv file can be imported directly into Excel as illustrated below,
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R_Cottonwood_Limestone.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R_Cottonwood_Limestone.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R_Cottonwood_Limestone.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Newby-2-28R_Cottonwood_Limestone.zip

Home | Insert  Pagelayout  Formulas  Data  Review  View @ = x
@0 ¥ — . T — . ﬁ == == || = Autosum
el Calibri 11 TS | S Wrap Text General }g ﬁ Normal Bad s ?( I:_\ S ﬂ ﬁ
Pafte F Format Painter Bz u-|@-f[a-aA- S Merge st Center - || § - % || s Fiurnmdaﬁ‘nnr;a\v Firarg‘a:s Good Neutral Insert De\vete Furvmat & Clear - :L:tl;tr&f SF::(‘&Y
clipboard fa Font iFl Alignment fa Number fa Styles cells Editing
Al - fi| Well Name=Newby 2-28R ¥
A B C D E F G H J K L M N o P Q R s T I
1 [well NamE=Newby 2-28R
2 API-Number=15-189-22225
3 TRS=315-37W-28
4
5 Descriptiol Paramete Depth Thickness Rt PHIt Rwa Ma Bvw 1st PHI 2nd PHI PHIr Rxo Sxo BVF
6 Flow Unit=Cottonwo:  2985.5 0.5 3.269 0.21 0.628 0.624 2.26 0.437 0.091 0.507 0.059 0.306 0 3.269 1.002 2.855 0.955 0.2
7 StartDeptl 2985.5 2986 0.5 3.727 0.15 0.478 0.935 1.928 0.5 0.075 0.385 0.037 0.282 0 3.727 0.715 3.672 1.031 0.154
8 End Depth 3007 2986.5 0.5 4.364 0.1 0.344 1.521 1.657 0.59 0.059 0.271 0.02 0.242 0 4.364 0.475 5.912 1.036 0.103
9 Water Mo Archie 2987 0.5 5.253 0.079 0.312 2.018 1.576 0.619 0.048 0.187 0.015 0.186 0 5.253 0.393 9.968 0.919 0.072
10 Archie Cor 2987.5 0.5 6.271 0.071 0.327 2.294 1.58 0.604 0.042 0.165 0.014 0.111 0 6.271 0.378 14.254 0.819 0.058 |=
0.8 2988 0.5 7.357 0.07 0.378 2.334 1.631 0.563 0.039 0.175 0.015 0.074 0 7.357 0.402 13.917 0.836 0.058
1.2 2988.5 0.5 8.263 0.063 0.374 2.648 1.611 0.566 0.035 0.192 0.013 0.073 0 8.263 0.375 11.396 0.985 0.062
2 2989 0.5 8.809 0.055 0.339 3.117 1.558 0.594 0.032 0.198 o 0.084 0 8.809 0.329 10.877 1.094 0.06
0.12 2989.5 0.5 9.056 0.048 0.296 3.67 1.497 0.636 0.03 0.197 o 0.093 0 9.056 0.283 11.738 1.142 0.054
0 2990 0.5 9.061 0.042 0.252 4.308 1.434 0.689 0.028 0.177 o 0.092 0 9.061 0.241 12.324 1.208 0.05
0 2990.5 0.5 3.864 0.031 0.171 6.203 1.302 0.836 0.025 0.161 0 0.077 0 8.864 0.166 13.867 1.366 0.042
17 Cut-Offs: 2991 0.5 8.462 0.026 0.132 7.661 1.227 0.951 0.024 0.146 0 0.061 0 8.462 0.131 17.159 1.365 0.035
18 PHI= 0.06 2991.5 0.5 7.842 0.033 0.163 5.755 1.29 0.856 0.028 0.142 o 0.059 0 7.842 0.168 23.938 1.001 0.033
19 Sw= 0.9 2992 0.5 7.018 0.055 0.27 3.117 1.479 0.666 0.036 0.148 o 0.045 0.01 7.018 0.294 33.661 0.621 0.034
20 |Vsh= 1 2992.5 0.5 6.03 0.08 0.363 1.988 1.639 0.574 0.045 0.169 0.017 0.038 0.042 6.03
21 Bvw= 0.103 2993 0.5 5.06 0.098 0.389 1.558 1.706 0.555 0.054 0.179 0.021 0.056 0.042 5.06
22 Cumulative 2993.5 0.5 4.148 0.108 0.358 1.387 1.692 0.578 0.062 0.188 0.022 0.079 0.028 4.148
23 CTHK= 21.5 2994 0.5 3.485 0.124 0.355 1.175 1.72 0.58 0.072 0.194 0.025 0.097 0.026 3.485
24 FTOIL= 0.69 2994.5 0.5 3.029 0.146 0.376 0.966 1.793 0.564 0.082 0.183 0.031 0.113 0.032 3.029
25 PAYFEET= 12.5 2995 0.5 2.713 0.166 0.393 0.828 1.86 0.552 0.091 0.182 0.037 0.124 0.042 2.713
26 AVPHI= 0.13 2995.5 0.5 249 0.176 0.387 0.772 1.874 0.556 0.098 0.184 0.038 0.143 0.033 2.49
27 AVSW= 0.58 2996 0.5 2.35 0.178 0.37 0.761 1.852 0.569 0.101 0.174 0.038 0.164 0.013 2.35
28 Wylie-Rost 2996.5 0.5 2.282 0.18 0.364 0.751 1.847 0.573 0.103 0.175 o 0.191 0 2.282
29 pP= 8581 2997 0.5 2.284 0.178 0.359 0.761 1.836 0.577 0.102 0.182 0.037 0.204 0 2.284
30 Q= 4.4 2997.5 0.5 2.331 0.168 0.342 0.816 1.788 0.591 0.099 0.18 0.034 0.202 0 2.331
31 R= 2 2998 0.5 2.378 0.161 0.332 0.859 1.757 0.601 0.096 0.195 0.032 0.194 0 2.378
I« » | Newby-2-28R-Cottonwood_Limeston | I
Ready |
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