Digitize Electric Log Well (E-Log) Image Applet
by John R. Victorine

Introduction

The Digitizer web app has 2 sources for importing well data, 1) the user’s PC or 2) the Kansas
Geological Survey (KGS) Server & ORACLE Database. The electric well log image digitizer
tool was created to provide a simple method to digitize small sections of well log images into a
digitize Log ASCII Standard (LAS) File. The user may only be interested in a short stratigraphic
section for a specific study, i.e., to do a PFEFFER Analysis over a depth range and needs to
digitize 100 to 200 feet from a Resistivity well log and a Neutron-Density well log. This program
allows the user to digitize the well log curves over the depth range needed and to save that data
in a LAS version 2.0 format. The program allows the user to import a PNG (Portable Network
Graphics), JPEG (Joint Photographic Experts Group) or GIF (Graphics Interchange Format)
image file.

NOTE: The program cannot handle the complete well log image, only small image captures in
the above image formats.

This web application was primarily created to digitize small sections of scanned well log images,
but the web application will do the following,

o DIGITIZER - Digitize multiple image sections from multiple logs and be able to merge
the data into one LAS 2.0 file.
o Digitize Linear Curves
o Digitize Logarithmic Curves, i.e. Resistivity, Permeability Log tracks
« MERGE - Merge multiple LAS files into one LAS 2.0 File.
o User will be able to select the curves from each file they wish to merge into the
new file.
o The user will be able to select the depth range they wish to save, by just setting
the START, STOP values.
o The program will capture all the curves in the files even the curves that are not in
the "KGS Standardize Mnemonics” List. Note: Only numeric data.
e SPLIT - The program will split the log data from a LAS 3.0 file and create one LAS 2.0
file.
e CORRECT - Toread in a LAS file that has a bad data section, digitize the section and
merge the data back into the LAS 2.0 file.

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.



To access the Digitizer Applet (http://www.kgs.ku.edu/software/DEWL/applet.ntml) go to 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.

X.\
Do you want to run this application?
Name: Digitize Scanned Electric Logs (E-Logs)

¢

(I

> Publisher: University of Kansas

1

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

g More Information Run

| |

This 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
read Log ASCII Standard (LAS) either version 2.0 or version 3.0 file and to write a LAS 2.0 File
to your PC to save the digitizer session. The blue shield on the warning dialog is a symbol that
the Java web app is created by a trusted source, which is the University of Kansas. Select the
"Run" Button, which will show the Digitizer "Enter" Panel illustrated below,

Digitize Scanned
Wireline Logs

Enter


http://www.kgs.ku.edu/software/DEWL/applet.html

Table of Contents

Digitize LAS Image File Control DIalog.............cooviiiiiiiiiiiec ettt e e e e aree e e e 5
Data SOUICE PANEI ...ttt ettt ettt et e st e ettt e st e e sabe e e s abeesabeesabeeesabeeeseeesnseesareeesareenn 5
Control Dialog Data ENtry PAn@lS......euii ittt ettt et e e e e e st e e s st e e e s nbee e s snbeeessnnreeas 6

Import Well Header Information from Kansas Geological Survey (KGS) Database..............ccccccveeenennns 10

Example: Shamar 1 - Digitize Electric Well Log from 3500’ t0 3580’ ............cccoociieeeiiiie e, 13
Load ~Well & ~Parameters Panel Sections By “KGS Well Info” Icon Button .........ccccceeevveeeeiiieeecccinnenn. 13
Load ~Well & ~Parameters Panel Sections By Electric Well Log Header Page.........ccccccveeeecvveeeccnnnennn. 15
Load ~Well & ~Parameters Panel Sections By Kansas Geological Survey Web Site........cccceevveeeriinennn. 16
Add NeW Data Panel Tab.........ci ittt sttt sttt e sbe e s sat e e sbe e e sab e e sbeesbeeesabeeennas 20
Digitize Log Data from an ElECtric WEIl LOG .....ovviviiiieieiiiie ettt ettt e e s e s e saaee e 21
Step 1: Loading Electric Well LOg Plot IMage .......ccooiuiiie ettt etae e e e et 23
Step 2: Set Capture Area for €aCh TracCK .......ciicuiii i e e e e e et 24
Step 2: Set Capture Area for each Track — Track is not vertical but rotated ..........cccceeeeecieeieciiee e, 27
Step 3: Identify the Log Curves that will be Digitized .........cceeveiiiiiiciiii e 31
Step 4: DIgitize EQCN CUMVE...cii ettt et e et e e e ebee e e s bee e e e sabae e e e sabeee e esabeaesennseeeeennreeas 34
Step 5: Digitize Data & Step 6: Transfer Data & ClOSE ........ueeeeciiiiiiciiee e e 38
Digitizer — Data Wrapping ArOUNG AXIS......ccccuieeeeiiieeeeiieeeeeirteeeeiseeeesssseeeesseseesssssesssssssesesssssssesssssssenns 39

Save Digitized Log Data to a Log ASCII Standard (LAS) version 2.0 File..............cccccviieiiiieeieciiee e, a4

Example: Shamar 1 - Digitize 20 additional feet ..............cccveeiiiiiii i 47
Step 1: Loading Electric Well LOg Plot IMage .......ciiiiiiieiiciiee ettt et e et e e nvee e et 49
Step 2: Set Capture Area for €aCh TracCK ......uiiicuieii i e e 50
Step 4: DIgitize EACN CUMVE...ccc ittt e et e e et e e e e et e e e e aba e e e esabeee e e abeaeeeenbeeeeennsenas 52
Step 5: Digitize Data & Step 6: Transfer Data & ClOSE ........ueeeeciiieieciiee e e e 54
Save Extended Digitized Log Data to a Log ASCII Standard (LAS) version 2.0 File.........ccccceeeeerveeenneen. 55

Example: Shamar 1 - Digitize Deep Induction Curve from 3500’ t0 3600’...............ccccevevvcieeeeriieeeeennnen, 57
Add NeW Data Panel Tab......c.ucoii ittt st st smee s e eaee s 59
Step 1: Loading Electric Well LOg Plot IMage .......coiiciiieiiiiiee ettt e e svae e e naee e e 60
Step 2: Set Capture Area for @aCh TraCK ........cocuiii it et e et e et e et 61
Step 3: Identify the Deep Induction Resistivity Log Curves that will be Digitized ...........cccceeeevvreennenn. 62
Step 4: Digitize the Deep Induction ReSIStiVity CUIVE .......eeeiii ittt e e 63
Step 5: Digitize Data & Step 6: Transfer Data & ClOSE ........ueviiciieiiiciiee e 64



Save Extended Digitized Log Data to a Log ASCII Standard (LAS) version 2.0 File.........ccccoceeeeereeeennneen. 65

Merging Multiple Log ASCII Standard (LAS) version 2.0 Files..............ccceeeceiiiii e 66
Read the three LAS Files into the Programi ...ttt aae e e e aae e e e aaeeeeas 67
Turn off redundant curves as well @S UNNECESSArY CUIVES .......ocivcuieeeeiiieeeeiiieeeeireeeeecseeeessaseeeeessseeeeas 69
Saving Data as a Log ASCII Standard (LAS) version 2.0 fil@ ......ccueeieeieiiiciee e e 70

Split Log ASCII Standard (LAS) version 3.0 File............cccvieiiieiiiiecee ettt 71
Read the in LAS File iNto the Program ... ittt e e s srre e s s saa e e e sssbaeeessanaeaeean 72
TUN OFf FEAUNTANT CUINVE ..ottt st e st e sbe e e sab e e sbe e e beeesaneeeneas 73
Saving Data as a Log ASCII Standard (LAS) version 2.0 fil€ ......ccueieeeiiiiiciee e 74



Digitize LAS Image File Control Dialog

Click the "Digitize Scanned Wireline Logs - Enter” Icon Button, which will show the "Digitize
LAS Image File" dialog. The dialog below displays an example of the Shamar 1 well header
information data loaded. The icon buttons in the Data Source Panel assists the user in loading
well data into the Digitizer Applet.

Save Data— Floppy Disc Icon
Clear all Data — Erase Page Icon
Close Session — Closed Book Icon

Data Source Panel
Kansas Geological Survey Panel
* Load Well Information Data.

Header Information Panel
Summary of Well Information
Data

~“Well Information Section

The well information section
holds the data that will appearin
the ~W (Well Information)
Section of the Log ASCII Standard
(LAS) File. It holds the well
Specific Information, i.e. Well
Name, Company, Location, etc.

It also holds the Start, Stop, Step
and Null Value.

~Parameters Section

The parameters section holds
information about the bore hole,
elevation, resistivity,
temperature, etc.

User can remove selected

Data Tab from dialog

Data Source Panel

(2][E]

Data Source

Kansas Geological Survey
KGS Well Info

.
=

Create A New LAS File Panel:
LAS Type Name /10 / Number ( Tab ID |

PC [ASCIH Data Files)
LAS ASCIH File

—
Header Information:
Name: Shamar 1 15-131-20205
5513617
Total Depth (TD): 3837.0 Elev (GL): 1284.0 Elev (KB): 1303.0
~Well | ~Parameters | Data +—
MNEM | Units Data Description
STRT |F Stan Depin
STOP |F 35810 Stop Depth
STEP |F lo.5 |step
NULL | |-a90.25 [Mull Value
COMP Noble Petrolgum. Inc Company
WELL Shamar 1 Well
FLO | [waLDCAT [Field
SEC | 17 |section
TOWN 58 Township (¢.9. 425)
RANG 138 Range (e.g 25€)
Loc | |S8-13E-17 |Lacation (Sec Town Range)
Loct | |1515"FSL & 1195 FEL |Lacation 1 (quader calls)
LOGC2 SWNESE Location 2 (footages)
FROV Province
CTRY | us |Country
STAT Kansas State
oNTY | [NEMAHA |County
APl 15-131-20205 API-Humber
uw | | |Unique Well ID
SRVC | [LogTech |sendce Company
uc Licence Number
DATE 02006/2012 Date preferred format is MIVDDYYYY
LATI DEG  |39.6137073 Latitude
LONG |DEG  |-95 080802 |Longituge
GDAT NAD2T Geodenc Datum
X 24410282 X or East-West coordinate
Y 4386921.03 ¥ or Morth South coorginate
HZCS UTH Horizontal Co-ordinate System
U™ | [150 |UTh Location
sTUS [Well Status
- Remave This LAS Pancl Remave All LAS Pancls

Data Source Panel

PC(ASCII Data Files) Panel

* Load Log ASCII Standard (LAS) ver.
2.0&3.0Files

* Digitize Scanned Electric Well Log
Image Files for Log Data

—Create a New Curve & ASCII Data Panel

~Data ... Tabs

Each tab holds the ~Curve Information
& ~ASCIl Data Section of the Log ASCII
Standard (LAS) File. Since this
program was designed to merge the
log data into one file, there can be
many “Data” Tabs, but each must
have a unique label, i.e. Data 1, Data
2,etc.

This way the user can digitize each
electriclog separately and then merge
the data intoone LAS File.

User can remove all
Data Tabs from dialog

The Data Source Panel provides two methods of importing data into the Profile Web App. The
Kansas Geological Survey (KGS) Database and the user’s PC, a Digitizer is also provided to
convert an Electric Log Image to digital data. A number of icon buttons are provided to assist
the user in importing the specific data type of interest.



Kansas Well Information
ﬁ‘}” This button allows the user to access well information stored in the Kansas database.

s Fie Log ASCII Standard (LAS) File Read

7 This version will read Log ASCII Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily
distinguish between the two versions. The LAS Java Read classes follow the rules set up by the Canadian Well
Logging Society for both versions.

Digitizer
This button allows the user to digitize the Electric Log Image. The Electric Log Image must be a PNG (Portable
Network Graphics), JPEG (Joint Photographic Experts Group) or GIF (Graphics Interchange Format) image file.

Control Dialog Data Entry Panels

The Data Entry Panels were designed to emulate the Log ASCII Standard (LAS) version 2.0 File
sections, which is ultimately the purpose of this web app. 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 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 clarifies several of the
poorly defined specifications of LAS 2.0 and provides expanded data storage capabilities, but
has seen limited implementation.

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):

"~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. The following are considered required fields in the
~Version information section for the LAS version 2.0 standard,

~Version Information

Mnemonics .Units Value : Description
VERS : 2.0 : CWLS log ASCII Standard -VERSION 2.0
WRAP . NO : One line per depth step


http://www.cwls.org/
http://www.cwls.org/wp-content/uploads/2014/09/LAS_20_Update_Jan2014.pdf
http://www.cwls.org/wp-content/uploads/2014/09/LAS_20_Update_Jan2014.pdf

"~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. The following are considered
required fields int the ~Well Information Section for the LAS version 2.0 standard,

~W(Well Information)
Mnemonics .Units Value

STRT F nnnn.nn

STOP .F nnnn.nn

STEP F nnnn.nn

NULL nnnn.nn

COMP aaaaaaaaaaaaaaaaaaaaaaaa
WELL aaaaaaaaaaaaaaaaaaaaaaaa
FLD aaaaaaaaaaaaaaaaaaaaaaaa
LOC aaaaaaaaaaaaaaaaaaaaaaaa
PROV aaaaaaaaaaaaaaaaaaaaaaaa
CTRY aaaaaaaaaaaaaaaaaaaaaaaa
STAT aaaaaaaaaaaaaaaaaaaaaaaa
CNTY aaaaaaaaaaaaaaaaaaaaaaaa
uwli aaaaaaaaaaaaaaaaaaaaaaaa
API aaaaaaaaaaaaaaaaaaaaaaaa
SRVC aaaaaaaaaaaaaaaaaaaaaaaa
LIC aaaaaaaaaaaaaaaaaaaaaaaa
DATE aaaaaaaaaaaaaaaaaaaaaaaa

| ~Well | ~Parameters | Data
MNEM | _Units Data Description
STRT |F 3500 Start Depth
STOP |F 3581.0 Stop Depth
|sTEP |F |05 |Step
MNULL -999.25 Null Value
[COMP_| |Noble Petroleum, Inc |Company
WELL Shamar 1 Well
[Flo | |wWILDCAT |Field
SEC 17 |Section
[TOWN_ | |58 |Township (e.g. 428)
[RANG |13E |Range (e.g. 25€)
Loc | |58-13E-17 |Location (Sec Town Range)
Loct | 11515 FSL & 1195’ FEL |Location 1 (quarter calls)
jLecza | |SWNESE |Location 2 (footages)
PROV | | |Province
|CTRY | lus |Country
|STAT | |Kansas |State
CNTY MNEMAHA County
IAPI 115-131-20205 |API-Number
jowr ] I |Unigque Well ID
|SRVC | \Log Tech |Senice Company
juc | I |Licence Number
DATE 020672012 Date preferred format is MWDDYYYY
|Lam [DEG  [39.6137073 |Latitude
ILONG |DEG  -95.980802 |Longitude
GDAT NAD27 |Geodetic Datum
Ix | |244102.82 (X or East-West coordinate
Y 14388921.03 |Y or Morth South coordinate
|HZCs | UM |Horizontal Co-ordinate System
UTH 15.0 UTM Location
STUS Well Status

: Description

: Start Depth

: Stop Depth

: Step Depth

: Null Value; Common Null Value is -999.25.
: Company Name

: Well Name

: Field Name

: Well Location

: Province; Canadian

: Country; Outside Canada

: State

: County

: Unique Well ID; Within Canada 16 char string
: AP1-Number

: Logging Company

: Regulatory License Number

: Date logged, preferred date MM/DD/YYYY

UNIT VALUE : DESCRIPTION
.F 3500 : Start Depth
.F 3580 : Stop Depth
.F 0.5 : Step
=-999.25 : Hull Value
Noble Petroleum. Inc. : Company
hamar 1 Well
WILDCAT : Field
17 : Section
58 : Township (e.g. 428)
13E : Range (e.g. 25E)
58-13E-17 : Location (Sec Town Range)
1515' FSL & 1195' FEL : Location 1 (quarter calls)
SWHNESE : Location 2 (footages)
: Province
Us : Country
Fansas : State
WEMAHR : County
15-131-20205 : API-Number
: Unique Well ID
Log Tech : Service Company
: Licence Number
= 02/06-2012 : Date preferred format is MM~DD-YYYY
.DEG 39.6137073 : Latitude
-DEG -95.980802 : Longitude
HADZ7 : Geodetic Datum
244102.82 : X or East-West coordinate
43B68921.03 : Y or North South coordinate
UTHM : Horizontal Co-ordinate System
15.0 : UIM Location
1 Well Status



"~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.

~Well | ~Parameters | Data |
MNEM |

EGL
EKB
EDF
ERT
TDL
TDD
CSGL
CsGD
CSGS
Ccsew
BS
DFT
WSS
DFD
DFV
DFL
PH
RM
MST
RMF
MFT
RMC
MCST
BHT
RMB
TiMC
TIML
UNIT

ENG
wIT

BASE |

Hays, Kansas
lJason Wellbrock
Doug Davis

Units | Data Description
IF 12940 |Ground Level Elevation
F 13030 [Kelly Bushing Elevation
F \Derrick Floor Elevation
F |Rotary Table Elevation
F 3837.0 Total Depth Logger
F Bes2o  TotalDepth Driller
F Casing Bottom Logger
F | |Casing Bottom Driller
IN |Casing Size
LB |Casing Weight
IN__[7.875 Bit Size
Chemical |Mud type
| |Mud Sample Source
lomice 9.0 |Mud Density
\siqt Mud Viscosity (Funnel)
== |Fluid Loss
| I PH
(OHM-M | ‘Resistivity of Mud
|DEGF | [Temperature of Mud
(OHM-M | \Resistivity of Mud Filtrate
|DEGF | |Temperature of Mud Filtrate
[OHM-M | |Resistivity of Mud Cake
DEG-F |Temperature of Mud Cake
DEG-F_|116.0 |Maximum Recorded Temperature
OHM-M |Resitnity @ BHT
|DATE Date/Time Circulation Stopped
|DATE |Date/Time Logger Tagged Bottom
10 \Logging Unit Number

|Home Base of Logging Unit
|Recording Engineer
Witnessed By

“Parameter

#MMEM JUNIT VALUE
EGL .F 1294.0
EEB .F 1303.0
EDF .F
ERT .F
TDL .F 3837.0
TDD .F 3832.0
C3GL .F
C3GD  .F
C363 .IN
C3GW .LB
ES IN 7.875
DFT Chemical
MES .
DFD Lgnsce 9.0
DFV s/qt
DFL co
PH
RM OHM-M
MET DEG-F
FMF . OHM-M
MET DEG-F
RMC OHM-M
MCST DEG-F
EHT DEG-F 116.0
RME .OHM-M
TIMC DATE
TIML DATE
UNIT 10
BASE Hays, Kansas
ENG Jason Wellbrock
WIT Douy Dawvis

: DESCRIPTION
: Ground Level Elevation
: Kelly Bushing Elevation
: Derrick Floor Elevation
: Rotary Table Elevation
: Total Depth Logger
: Total Depth Drill
: Casing Bottom Logger
: Casing Bottom Driller
: Casing 3ize
: Casing Weight
: Bit Size
: Mud type
: Mud Sample Scource
: Mud Density
: Mud Viscosity (Funnel)
: Fluid Loss
: PH
: Resistivity of Mud
: Temperature of Mud
: Resistivity of Mud Filtrate
: Temperature of Mud Filtrate
: Resistivity of Mud Cake
: Temperature of Mud Cake
: Mazimum Recorded Temperature
: Resitivity @ BHT
: Date-Time Circulation Stopped
: Date-Time Logger Tagged Bottom
: Logging Unit Number
: Home Base of Logging Unit
: Recording Engineer
: Witnessed By

"~0O" (also known as "~OTHER") is an optional section; has no formatting requirements;
contains other information or comments.

"~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.

~Well

| ~Parameters | Data |

(~Curves | ~Ascu |

Note: X Column - save to LAS file indicator, X indicates save this curve & data.

X MNEM | Units |
X [DEPT |F

X GR___API

X INPHI_|PU

X [DPHI [PU

Data

Description

|Depth
\Gamma Ray
|Neutron porosity

Density porosity

_ “Curve

|| #MNEM .UNIT
DEPT .F
GR .API
NPHI .PU
DPHI .PU

VALUE : DESCRIPTION

: Depth

: Gamma Ray

: Neutron porosity
: Density porosity



"~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.

[ ~Well | ~Parameters | Data | ‘ ~ASCII
~Curves | ~ASCH | *3500.0 30.0 12.855 3.165
| DEPT GR NPHI DPHI ) ' . '
3500 W 1888 3168 <l 3501.0 28.976 12.787 3.629
3,500.5] 29.488| 12.821| 3.397| 3501.5 28.464 12.677 3.861
3501 28.976| 12.787| 3.629, 3502.0 27.952 12.373 3.699
35015 28.464 12,677 3.861 B i=05 = 57,409 12.068 3394
3,502 27.952 12.373 3.699 | . . : .
35025 27 409 12,068 3394 ‘ 3503.0 26.64 11.766 3.09
3503 26,64 11766 505 3503.5 25.871 11.596 2.775
35035 25.871| 11.596)| 2.775) | 3504.0 26.042 11.427 2.451
3.504] 26.042| 11.427| 2.451| 3504.5 Z26.261 11.258 2.126
3504.5| 26.261| 11.258| 2.126) 3505.0 26.481 11.013 1.892
3,505 26.481| 11.013 1.892] 3505.5 26.667 10.742 1.689
3.505.5 26.667 10.742 1.689 3506.0 26.667 10.471 1.486
3,506 26.667 10.471 1.486 3506.5 26.667 10.307 1.284
3,506.5| 26.667| 10.307| 1.284| 3507.0 26.667 10.256 1.34
3507 26.667| 10.256| 1.34) 3507.5 26.667 10.205 1.514
3,507.5| 26.667| 10.205| 1514, 3508.0 26.667 10.154 1.688
3,508 26.667| 10.154) 1.688) 3508.5 27.226 10.098 1.862
3.508.5 27.226 10.098 1.862 a509.0 27.995 10.008 2.053
3,509 27.995 10.008 2053 3509.5 28.763 9.918 2.020
3,509.5 28.763 9.918 2.029 3510.0 30.867 9.828 1.775
3;5[:2‘ ggig; g-ggg. jlgg 3510.5 34.455 9.738 1.245
L 229 T £33 3511.0 37.605 9.622 0.129
3511 37.605 9.622/ 0.129) 3511.5 40.678 9.419 -0.851
35115 40,678 9.419| -0.851| 3E12.0 47.22 6 216 -1.003
3512 47.22 9.216 -1.003 : . : :
T =5 000 007 e 3512.5 55.692 9.427 -1.155
'351'3 6953 10:235 _02415 3513.0 £9.53 10.236 -0.415
3_5'135 86.935 11319 0.356 3513.5 86.935 11.319 0.356
3514 116.218 12882 1338 3514.0 116.218 12.882 1.335
35145 139.114] 14.8| 2.96| 3514.5 139.114 14.8 2.96
3515/ 141.493| 17.852| 3,839 3515.0 141.493 17.852 3.839
35155 140.469| 19.579| 4.245| || 3515.5 140.489 19.579 4.245
3 516l 138 056 21.30A. 4 R51l b 3516.0 138.056 21.306 4.651




Import Well Header Information from Kansas Geological Survey (KGS) Database

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database. In this example the user will download the well header information from the KGS
database. 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
Kansas Geological Surve: PC (ASCH Data Files)
KGS Well Info LAS ASCII File Digitize Log

LAS File
Wwell e
Info
: | B2y

&

Left Click on the “Well Info” Icon Button in the Data Source Panel.

|= | Search for Data on KGS Server =

Search for Data in Kansas Geological Survey Database:
Search By:

Search for Well Header Data in KGS Database
~ Search By:
* API-Number — The user can search the KGS
Database for well data by API-Number. The Format
forthe APl is 55-CCC-99999 where
* 55 — Two Digit State Code
* CCC — Three Digit County Code
* 99999 — 5 Digit Well Number
71 *Lease Name — The user can search for well data by
lease partial phrase, i.e. “Wellington”, which will
look forall wells with the phrase “Wellington” in the
lease name.
* Township-Range-Section — Search for a list of
Wells by a specificarea.
~ List of Kansas wells that match the search criteria

(_) API-Number ® Lease name () Township Range Section
Enter Lease (Drop Well Number, Not Case Sensitive):

[ .
|Wellington

Search

List of Oil & Gas Wells:

LTCl API-Number Well Name Operator
___115-191-19025-..WELLINGTON UNIT 58-INJ |TERRA RESOURCES, |~
LT__|15-191-10272 |DeTurk 3 |Stelbar Qil Corp., Inc.
_T_I‘IS-‘IQ‘I-‘IGDSd ‘WELLINGTON UNIT was Kamas 7 ... ISinclair Prairie Qil Co.
_T__|15-191-10254 |Wellington Unit 96 |Stelbar Oil Corp. and D
_T__/15-191-43925 |BARLOW 2 |SHAWVERE B
_T__[15-191-19022 |WELLINGTON UNIT - KAMAS LEAS... (COOPERATIVE REFG.A_|

_T__|15-191-10296 |Cora Stone ‘A’ 1 |Stelbar Qil Corp., Inc. |=|
LT__[15-191-19021 |Wellington Unit 141 Coop. Refining Assoc.
LT_I [15-191-22591 [WELLINGTON KGS 1-32 |BEREXCOLLC
_T__/15-191-10062 | JOHN LUDWIG 1 STELBAR OIL CORP

_T__|15-191-43878 |MURPHY 7 | TRANSWESTERN OIL

_T__[15-191-10263  |Wellington Unit 112 |Stelbar Qil Corp., Inc.

_T__|15-191-10104 |WELLINGTON UNIT, was PEASEL ... |SHAWVEREB

_T__|15-191-10100 |WELLINGTON UNIT, was ERKER 9... STELBAR OIL CORP IN

4] [ I L

Load Well Header Buttons

*Select — Download the header information for the
7 well selected.
J» *Close — Close this dialog

| Select |

NOTE: LTDCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; |-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 header information. In this example, the
well of interest will be the Wellington KGS 1-32. This example assumes the user will eventually
digitize the DST Pressure/Temperature vs. Time Plots and eventually saving the data will require
the Header Information Panel be filled with expected data and this search will help the user
download well header information of the well of interest.

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

10



By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999
where SS is the state code for Kansas 15, CCC is the county code for Wellington KGS 1-
32 it is 191 for Sumner County and the 5-Digit Well Number for the Wellington KGS 1-

32 is 22591.

Search for Data in Kansas Geological Survey Database:
Search By:
® API-Humber ) Lease name - Township Range Section
Enter API-Number :

15-191-22591 |

‘ Search ‘

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

Database, i.e. “%Wellington%"".

Search for Data in Kansas Geological Survey Database:
Search By:
) API-Number @ Lease name i Township Range Section

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

|We||ington |

| Search |

By Township Range Section — This search is by location in Kansas, this search also
allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Wellington KGS 1-32, enter Township as 31 set the S (South) Radio button and
Range as 1 set the E (East) Radio button.

Search for Data in Kansas Geological Survey Database:

Search By:
i) APl-Humber _} Lease name (. Township Range Section
Section: Township: Range:

I:EDN O EDW ) E

‘ Search ‘

The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below
the Lease Name “Wellington” is entered to search for all wells in Kansas with the Phrase
Wellington in it. The user searches through the list until they find the well of interest. In
this example it is the Wellington KGS 1-32, which is highlighted.

11



Search for Data on KGS

r Search for Data in Kansas ical Survey
Search By:

) APL-Number @ Lease name (] Township Range Section

Wellington

rList of Oil & Gas Wells:

LTCI| APl-Number Well Name Operator
15-191-19025-... WELLINGTOM UNIT 58-IMJ TERRA RESOURCES,
__[15-191-10272 |DeTurk 3 Stelbar il Corp., Inc.
15-191-10054  |WELLINGTOM UNIT was Kamas 7 ... |Sinclair Prairie il Co.
15-191-10254  [Wellington Unit 96 Stelbar Qil Corp. and D
__|15-191-43925 |BARLOW 2 SHAWVEREB
__|15-191-19022  [WELLINGTOM UNIT - KAMAS LEAS... |[COOPERATIVE REFG..
15-191-10296  |Cora Stone "A™1 Stelbar il Corp., Inc.
15-191-19021  [Wellington Unit 141 Coop. Refining Assoc.
15-191-22591 ELLINGTOM KGS 1-32 BEREXCO LLC
15-191-10062  |JOHN LUDWIG 1 STELBAR OIL CORP
__|15-191-435878 |MURPHY Y TRANSWESTERN OIL
15-191-10263  [Wellington Unit 112 Stelbar il Corp., Inc.
15-191-10104  [WELLINGTOM UNIT, was PEASEL ... |[SHAWVEREB
__|15-191-10100  |WELLINGTON UNIT, was ERKER 9...|STELBAR OIL CORP IN+|
[»]

" Enter Lease (Drop Well Humber, NHot Case Sensitive): ‘

The user clicks on the “Select” button to transfer the header information to the Header
Information Panel on the “Digitize LAS Image File” dialog.

[ Kansas Geological Survey | PC (ASCII Data Files)
KGS Wiell Info LAS ASCH File Digitize Log

rCreate A New LAS File Panel:

[ LAS Type Name / 1D/ Number ( Tab 1D ): 1
[ Add

Header Information Panel
Summary of Well Information
Datafor Wellington KGS 1-32.

~Well Information Section Tab

rHeader Information:
Hame: WELLINGTON KGS 1-32 15-191-22581
sec. 32 1W 318

Total Depth (TD): 5240.0 Elev (GL): 1259.0 Elev (KB): 1272.0

[ ~Well | ~Parameters |

. . . MNEM i D D
The well information section s e 7 25
holds the data that will appearin SpCeph.
> 1 -099.25 Mull Value
the _W (Well Information) s e
Section of the Log ASCII Standard IWELLINGTON KGS 1.32 Well
. WELLINGTON Field
(LAS) File. It holds the Well 3z lf:m
) . . 315 Township (e.g. 425)
Specific Information,i.e. Well w Range (2.9. 25€)
. 318-1W-32 Location (Sec Town Range)
Name, Company, Location, etc. Location 1 (guarter calls)
MNESWNENE Location 2 (foota
It also holds the Start, Stop, Step Proince foolages}
and Null Value. o o
. SUMNER County
~Parameters Section Tab 15-191-22591 API-Number
. Unigue Well ID
The parameters section holds Senvice Company
. . Li Numbi
information aboutthe bore hole, e ;.'ff:;fef;:,";q:;m S ABDITY
elevation, resistivity, S e Conginds
MNAD2T Geodetic Datum
temperature’ etc * 63802123 X of Eagt-West coordinate
4130799.98 Y or North South coordinate
UTM Horizontal Co-ordinate System
140 UTM Location
Well Status

Remove This LAS Panel Remaove All LAS Panels




Example: Shamar 1- Digitize Electric Well Log from 3500’ to 3580’

The first step is to load the well header information into the “Digitize LAS Image File” dialog.
There are at least 3 methods for loading the well header information,

1. Search the Kansas Geological Survey (KGS) Database directly using the “KGS Well Info”
image icon button in the “Data Source” panel at the top of the “Digitize LAS Image File”
dialog.

2. Manually load the “~Well” and “~Parameters” tab panels from the header page of the
Electric Well Log file.

3. For Kansas Wells — Search the Kansas Geological Survey Web Site and manually enter the
necessary fields into the “~Well” and “~Parameters” tab panels.

The information in the “~Well” and “~Parameters” tab panels will be part of the Log ASCII
Standard (LAS) version 2.0 file. The Start Depth, Stop Depth and Step will be loaded when the
digital data is imported into the “Digitize LAS Image File” dialog.

Load ~Well & ~Parameters Panel Sections By “KGS Well Info” Icon Button

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database. In this example the user will download the well header information from the KGS
database. 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
Kansas Geological Surve: PC (ASCII Data Files)
KGS Well Info LAS ASCII File Digitize Log

LAS File
2, 1009 A
X‘;ﬁ% AleH

. A |

Left Click on the “Well Info” Icon Button in the Data Source Panel. 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 header information. In this example, the well of interest will be the
Shamar 1. This example assumes the user will eventually digitize the Electric Well Log Image
and eventually saving the data will require the Header Information Panel be filled with expected
data and this search will help the user download well header information of the well of interest
from the Kansas Geological Survey Database.

In the image below the API-Number “15-131-20205 is entered to search for well in Kansas. In
this example it is the Shamar 1 is found and is highlighted.
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Search for Data in Kansas
Search By:

(@ API-Number ) Lease name ] Township Range Section

"Enter API-Number :
|\

[15-131-20205

List of Oil & Gas Wells:
LTDCI|  APHFNumber | Well Name | Operator
_TD__ [15-131-20205 |Shamar 1 |Noble Petroleum, Inc.

The user clicks on the “Select” button to transfer the header information to the Header
Information Panel on the “Digitize LAS Image File” dialog.

rHeader Information:

Name: Shamar 1 15-131-20205
sec. 17 13E 55

Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
[ ~wen | ~Parameters

MMEM | Units Data Description

STRT |F Start Depth

STOP |F Stop Depth

STEFP |F Step

MULL -999 25 Mull Value

COMP Moble Petroleum, Inc. Company

WELL Shamar 1 Well

FLD WILDCAT Field

SEC 17 Section

TOWN 53 Township (e.g. 423)

RAMG 13E Range (e.g. 25E)

LOC 55-13E-17 Lacation (Sec Town Range)
LOCA Location 1 (quarter calls)
LOC2 SWNESE Location 2 (footages)
PROV Province

CTRY Country

STAT Kansas State

CNTY MEMAHA County

AP 15-131-20205 APl-Mumber

Wl Unigue Well ID

SRVC Senvice Company

LIC Licence Number

DATE 0210612012 Date preferred format is MM/DDAYYY
LATI DEG 39.6137073 Latitude

LONG |[DEG  |-95.980802 Longitude

GDAT MADZ2T Geodetic Datum

X 244102.82 X or East-West coordinate
i 4388921.03 Y or Morth South coordinate
HZCS UTM Haorizontal Co-ordinate System
UM 15.0 UTM Location

STUS Well Status




Load ~Well & ~Parameters Panel Sections By Electric Well Log Header Page

[ ~Well | ~Parameters |

I MNEM | Units = Data Description
1 |STRT _F 00.0 Start Depth
U Dual Compensated | |stop ¢ [3580.0 Stop Depth
Porosity Log i |sTEP F 05 Step
| NuLL -999.25 Mull Value
I COMP MNoble Petroleum, Inc. Company
c AP1No 1 |WELL Shamar 1 Well
0 company Noble Petroleum, Inc. ' |Fo [WILDCAT Field
= = SEC 17 Section
i 2 Well r No. 1 ;
8 Z Srl'ama | [TowN |58 Township (e.g. 425)
2] 2 Field Wildcat ! [RaNG 13E Range (e.g. 25E)
— = county  Nemaha State Kansas 1 |Loc |58-13E-17 Location (Sec Town Range)
@ = ation Tiner Servems | ILOCH 1515 FSL & 1195 FEL Location 1 (quarter calls)
P [ H N
; ‘i | 4550 FSL 8-+699' FEL DiL ' |Loc2 SWNESE Location 2 (footages)
2 E 151 15CH ' [PrROV Province
= | see 17 Tws_ 58 Ree 13E ™ Emaien  [CTRY us Country
Pemranent Datum Grourd Level Elevation 1284 KB 1303 | ISTAT Kansas State
Log Measured ~rom Helty gusmng 3 Ft Abgve Perm. Datum gL_ 1204 CNTY NEMAHA County
Dnfling Measured “rom _ Keily Bushing L 12 L :
Fate SRR L (AP |15-131-20205 AF'! Number
Run Number Cng | luwi Unique Well ID
Type o9 CNL " SOL . |SRVC | Service Company
Depki Dnbe: £ Lic Licence Number
oo e Torareal 5 EWED |DATE [02/08/2012 Date preferred format is MWDD/YYYY
Tep Logoed interval 2800 ! (LATI DEG 39.6137073 Latitude
Type Fluid in <ok Shemicat . |LONG |DEG  |-95.980802 Longitude
Salinity PPMCL - GDAT NAD27 Geodetic Datum
E::-:i ty L mnﬂﬂ"w—l ¥e X 24410282 X or East-West coordinate
Max_Rec Temp 18 Y 1438892102 Y or North South coordinate
_gmk;s&s% m:‘ “Wi .\ [HZCS UTM Horizontal Co-ordinate System
qupment - atior ays =
[Rocorded By | Joson Wellbrock g':‘-UMS éf‘;g ‘:rTM Is.ocaﬂon
Witnessed By Doug Jawis ell Status
Eorehole Racord Casing Record §
ICEREED From To Size | Wgt From To
Cne | 1225 [ 750 8615 | 4% [} 250
Twe | 7875 250 T0 :
4
~Well | ~Parameters
I MMNEM | Units Data Description
! EGL  F 1294.0 Ground Level Elevation
. Dual Compensated | EKB F 1303.0 Kelly Bushing Elevation
Porosity Log i [EDF__F Derrick Floor Elevation
\ ErRT F Rotary Table Elevation
TG 3837.0 Total Depth Logger
AP Na ' TDD F 3832.0 Total Depth Driller
company Noble Petroleum, Inc. CSGL |F Casing Bottom Logger
Well Shamar No. 1 g:gg "-;J gas?ng :ouom Driller
: | asing Size
‘ Fisld Wildcat ! [csow |LB Casing Weight
% jcounty Nemaha sState Kansas rBs N 7875 Bit Size
f Lacation Other Servcos. | |DFT Chemical Mud type
= | 550 FSL &858 FEL DiL ! MSS Mud Sample Source
S 151 IECY . |DFD  [gmicc 9.0 Mud Density
| sec 17 Twp. 58 Rge: 13E Elevaton | |DFV__|siqt Mud Viscosity (Funnel)
Permanent Datum Grourd Leve Elevation 1264 K ; 1303 v IDFL cc Fluid Loss
Log Msasured “rom Kelry Bushing 9 Ft. Above Perm. Dalwm (GF. PH PH
Drifling Measured “rom  Kelly Bushing GL 1294 _
Date 0571C 2068 : |RM OHM-M Resistivity of Mud
[ Run humber CF':‘ _ MST DEG-F Temperature of Mud
O | |uzece_ e RMF__[OHI-M Resistivity of Mud Filtrate
| e 55 MFT  |DEG-F Temperature of Mud Filtrate
D | (ke ceageamena 512 VED ' [RMC[oHmu Resistivity of Mud Cake
W | |Ieptogged interval 2800 _ " MCST |DEG-F Temperature of Mud Cake
I ‘.'!lp:aljr"ll.l‘lq -;P-'\::PEL 'u-'\‘ g‘cm - |BHT  |DEG-F [116 Maximum Recorded Temperature
b Bensily 50 — o |RMB__[OHM-M Resitvity @ BHT _
— Level =ul WO | [TIMC__|DATE Date/Time Circulation Stopped
] M%E_- E 116 TIML  |DATE Date/Time Logger Tagged Bottom
Dperatin Urs - =
SN N i — - =T UNIT 10 Logging Unit Number
© | [Recored 5y Jasor Viellrock BASE |Hays, Kansas Home Base of Logging Unit
o ‘Witnessed By Coug Javis : s . [ENG |Jason Wellbrock Recording Engineer
[a Borehoie Record asing Reco t -
2 T = = TR Fom s jwar |Doug Davis Witnessed By
One | 12.25 G 25¢ 8525 | 4% [ 250
Two | 1.875 250 T0 :
]




Load ~Well & ~Parameters Panel Sections By Kansas Geological Survey Web Site

http://www.kgs.ku.edu/
The Log ASCII Standard (LAS) File
has4 DataSections,
~Version which identifiers the
version information and if the
datais wrapped or not.
~Well Section holds the Primary
Well Information, Name API-
Number and Location as well as
the Start, Stop, Step and Null
Value of the Data.
~Curve Section holds the Log
Curves— Mnemonics, Units and
Description.
~ASCIll Section the log data
separated by spaces.

To find data to enter the ~Well &
~Parameters panel data in the
“Digitize LAS Image File” Dialog
for Kansas Wells.

First go to the Kansas Geological
Survey Home Page
http://www.kgs.ku.edu.

Click the “Oil and Gas Wells”
menu item under the Energy
Section.

| KANSAS GEOLOGICAL
‘ SURVEY
The of Kansas

Search
Or visit our "Kansas by County”

> Water
High Plains/Ogallala Aquifer, WWCS,
WIZARD, WIMAS, Publications, ...

i Energy

Qil and Gas Wells, Production,

Interactive Maps, Other Projects, ...

» Geology
County Maps, County Bulletins,
Publications, CMI, Nomenclature, ...

» Geophysics
Russell 4D Seismic, Shallow Seismic,
WinSeis, SurfSeis, ...

» Publications %
Bibliography, Open-file Reports,
Maps/GIS, Software, ...

News

{» Education

GeoKansas, Photo Library, Annual Field
Conferences, ...

» About the KGS

Positions Available, News, Staff
Listing, FAQ, KGS Staff Only, ...

Kansas Geological Survey,

1930 Constant Ave., Lawrence, KS 66047-3726

phone 785-864-3965, fax 785-864-5317,
 nttpy//www.kgs ku.edu/indexhtm! | 785-864-4909

May 29-Aug. 1--Because of road
construction, please use 21st St.
instead of 19th St. to get to Lawrence
offices. Both 19th St. and parts of
Constant Ave. will be closed. For a map
of the proposed construction impacts,
please refer to:
Constant_RoadClosureMap.pdf

Kansas Geological Survey Scientist
Selected for International Lecture
Program

Reservoir Characterization and
Modeling of a Chester Incised Valley
Fill Reservoir, Pleasant Prairie South
Field, Haskell County, Kansas, by
Martin K. Dubois, Peter R. Senior,
Eugene Williams, Dennis E. Hedke

Resources on Hydraulic Fracturing--
the KGS presents these links to help
people learn about hydraulic fracturing
of oil and gas wells.

Lithostratigraphy of Permian Red Beds and Evaporites .~
in the Rebecca K. Bounds Core, Greeley County, Kansas

wGeoKansas
DASCretomtg
KU KARSAS

Kansas By County, State Geological
Surveys, Kansas Sites, Universities,

Professional Organizations, more...

Wichita Well Sample Library,

4150 Monroe Street, Wichita, Kansas 67209

phone 316-943-2343, fax 316-943-1261

-~

16



http://www.kgs.ku.edu/PRS/petroDB.html

KANSAS GEOLOGICAL

IIE::I:II r

SURVEY Search

The University of Kansas Or visit our "Kansas by County” page
» \Water Repository and Ordering Information
B> Energy e Data Resources Library (logs, well forms, etc.)

* Oil and Gas Wells

* Production Data

* Current Info

* Interactive Maps

* Publications, Reports
* Gemini Tools

* Tutorials and Courses
* Other Projects

» Geology

» Geophysics

» Publications

» Education

» About the KGS

Next click on the “All oil
and gas wells in the KGS
database” link, which
will take you to the
“Master List of Oil and
Gas Wells in Kansas.”

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

Oil and Gas Production Data
Production data through March 2012 added July 2, 2012,

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 SSRRSEE (Aprl 10, 2012)

Wells, Logs, Core, and other databases

LT

«Master list of oil Al oil and gas wells in the KGS database. Can save lists of
Eand gas wells Wells to a text fle. E&ea to the other types of data

available (LAS files, cuttings, scans, tops, etc.).

These next searches are subsets of the master list, imited to wells containing the
necessary attribute,
Wireline Logs and Wireline Log Headers--nearly LAS Files Available--shows
Geologist's complete list of paper logs only logs that are Digital Log
Report stored in the KGS data ASCII Standard (LAS) files.

library.

Scanned Wireline Logs--

shows only wells with logs

that have been scanned into

TIF files.

‘Core Library Index--stored at [Images of core
the KGS Core Library in

Lawrence

'Scanned core analyses

Scanned ACO-1's, dnllers
logs, intents, plugging
reports, etc. from the KGS

Core

Other data linked

Rotary-cutting samples--
to master list

stored at the KGS Wichita
Office.

m
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http:/ /www.kgs.ku.edu/Magellan/Qualified /index.html

Dil and Gas

Master List of Oil and Gas Wells in Kansas

Use this form to search our list of Qil 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: or West: & ; Section:

Lease:
(Enter all or part of a lease name. Case doesn't matter.
Leave off well number.)

Operator:
(Enter all or part qf an operator name. Case doesn't matter.)

.
Neosho--133 I
Ness-135 T
—) State: Kansas-15  ~ |Norton-137 T API Well No.: 20205

(API Well No. 1s the 5-digit well number. Use the menus to select state and county.)

All Wells -

Selecl Wells

Forthe example used in the digitizeris Shamar
_ o No.1(15-131-20205). You cansearch by
E?li“}?;l;ﬁﬁ]tfr Slant Wells inRansas 745,y y5hip-Range-Section, Partial Lease Name
Landgrid data and by API-Number. This example the API-
FGDC Metadata for the Well Database
Pro-created files of all the stae's welle  NUmMberwas used to search for the well. State
of Kansas (15), in the County of Nemaha (131)
with a well number of 20205. Then click on the
“Select Wells” Button.

Other information online...

LI T
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Thisis the summary page of
wells matching the query from
the “Master List of Oil and Gas

http://chasm.kgs.ku.edu/apex/qualified.ogw5.SelectWells

0il and Gas
well

Oil & Gas

One record found.

Select location of well to view details.

Click on column heading to sort.

b=

e Data

to File

Wellsin Kansas.” Clickon the Elevation I Total Spud | Plug
T-R-S link to view the well TRs | 2288wl | APl | Ascend.  Depth pield | Dae | Dae | SES
header information for the ) Dese.  Ascend. Desc. . Desc.
Desc. Desc.
ShamarNo. 1 g:cs FI{PE Noble shamar 15 1303 kB 2537 04- 11- D&A
;S.\\-‘Is\i; [Petroleum, 1 131- 1294 GL (PRE- WILDCAT MAY- MAY- Plugged and
NE SE Inc. 20205 CAMBRIAN) 2008 2008 Abandoned
Kansas Geological Survey, Oil and Gas Well Database
Comments to webadmin@kgs. ku.edu
URL=hitp://www kgs.ku.eduMagellan/Qualified/index. html
Well Database Programs Updated May 2007. Data added continuously.
http://chasm.kgs.ku.edu/apex/qualified.well_page.DisplayWell?f_kid=103798997
ICEEM (o1 ana sas | Specific Well-15-131-20205
well
[oi&Gas] All Well Data
™ API: 15-131-20205 Permit Date: Apr-08-2008
KID: 1037989978 Spud Date: May-04-2008 o
Lease: Shamar Completion Date: May-11-2008
g Well 1 Plugging Date: May-11-2008
= Original operator; Noble Petroleum, Inc. Well Type: D&A
¥} Current operator: Noble Petroleum, Inc. Status: Plugged and Abandoned
g ] Field: Wildcat Total Depth: 3837 ~Well m‘
_ Location: T55 R13E, Sec. 17 Elevation: 1303 KB
E SW SW NE SE Producing Formation: | MNEM |_Units Data Description
g 1515 North, 1195 West, from SE corner  IP Oil (bbl): STRT F l3500.0 Start Depth
; Longitude: -95.980802 IP Water (bbl): STOP IF 13580.0 Stop Depth
Latitude: 39.6137073 IP GAS (MCF): STEP _|F 105 Step
Lat-long calculated from footages NULL -999.25 Null Value
County: Nemaha COMP Noble Petroleum, Inc. Company
—— = = 'WELL Shamar 1 Well
View well on interactive map FLD WILDCAT Fleld
ACO-1 and Driller's Logs SEC 17 Section_
TowN 53 Township (e.q. 425)
RANG 13E Range (e.g. 25E)
PDF files from the KGS LOC 55-13E-17 Location (Sec Town Range)
LOC1 1515 FSL & 1195 FEL Location 1 (quarter calls)
« DST Report LoCc2 |SWNESE Location 2 (footages)
PROV | Province
CTRY Us Country
Documents from the KCC STAT Kansas State
+ Intent To Drill Well (received by KGS Apr 21, 2008} * N o County ___
« Well Completion Report (received by KGS Jul 16, oW Uniqus Well D
2009) SRVC 52::::2 C:m an
o KCC Technician's Plugging Report (received by KGS Lc L N pb y
Feb 06, 2005) DATE 02/06/2012 I;::EnsfeTeL:l'rzd !f!;rmal is MM/DDNYYY
. ;’:}‘&L‘D’i"i“ﬂ (received by KGS May 27, |4 |oEG (396137073 Latitude
. . LONG |DEG  |-95.980802 Longitud
« Operator's Plugging Report (received by KGS Sep 03{z5,7 :NADQ? Gzr:)?‘lleuticeDatum
2008) X 24410282 X or East-West coordinate
A 4388921.03 Y or North South coordinate
For information on software to view and use HZCS UTM Horizontal Co-ordinate System
the files we distrihnte on onr weh nases uTh 15.0 UTM Location
STUS D&A Well Status

19



Ad

d New Data Panel Tab

The user has to create a Data Tab before the user can access the digitizer. Enter the name for the

first Data Section “Data 1” in the “LAS Type Name / ID / Number (Tab ID)” text field and then
tab out of the text field, the “Add” button will them be enabled. Select the “Add” Button to

create the “Data 1” tab with all embedded panels to hold the ~Curve Information and the ~ASCI|I
Log Data Sections.

c

reate A New LAS File Panel:

LAS Type Name /ID/ Humber ( Tab ID )

IData 1

Header Information:

Hame: Shamar 1
sec. 17 13E 558

Total Depth (TD): 3837.0 Elev (GL): 1294.0

Select the “Add” button.

Header Information:

Hame: Shamar 1

sec. 17 13E 58
Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0

( ~well | ~Parameters | Data1 |

Add

Elev (KB): 1303.0

15-131-20205

~Curves
Note: X Column - save to LAS file indicator, X indicates save this curve & data.
X| MMEM | Units Data Description
X |DEPT |F Depth

15-131-20205

Notice that the “Data 1 tab is next to the “Parameters” Tab, with only the “Curves” tab present.
This is just a place holding for the expected data that will be digitized from an Electric Well Log

Image file.
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Digitize Log Data from an Electric Well Log

Download the following Portable Network Graphics (PNG) image files.
Shamar -1: Dual Compensated Porosity Electric Well Log:
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-example.png

Electric Well Log Scale:

http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-scales-example.png

Select the “Data 17 tab and notice that the “Digitize Log” icon button becomes enabled. This
icon button is only enabled when the Data tab is selected, because it will take the contents of the
“Curves” tab panel in the data tab panel and transfer it to the Digitizer Control dialog.

Data Source
Kansas Geological Survey
KGS Well Info

Well
X;ﬁo

STEP 1: Load LAS Image File
STEP 2: Set Capture Area for each Track

Track 1: Raference Track,

i.e. Gamma Ray, Caliper, etc
& Track 2: Data Track, i.e. Resisity, Porosity, etc.
Capture Area,

Track 2: Data Track, Le. Resisity, Porosity, etc.

Depth (ft) Left Axis (pixels) Right Axis (pixels)
Start: 35000 A 243 Y1 26 1 11| v 26/
End 3580.0, n0: 249 vo: 319) o 611 vor: 19 |
Total: 80.0 Heigth (d): 2930 Width (w): 3620. Clear I

STEP 2: Identify the Log Curves that will be Digitized

Tracks:  Mnemonic: Description:
o1 2
Units: Curve Plot Axis Limits: Grid:
Left: |0 Right: |0 # Linear Lo0 | Ciar
Note: Mnemanic it the unique identifier for the curve; Only a Maximum of 20 Curves Per Log
# | Mnemaonic, Descripion Units | Left Axis | Right Axs Grid__|
1GR Gamma Ray 5] I 150|Linear
2NPHI _Meutron parosity |PU | 30| -10/Linear
2|DPHI Density porosity |PU 30, -10|Linear
Modity Remove Remaove All

STEP 4: Digitize Each Curve

GR Digitized Point Data
neHI
& DPHl Curves Wrap Around,
Left Once = No Wrap Right Once Right 2]
Depth: Data: xpe Vo
0.0 0.0 0 00
Depth Data peeelX_ | pieelY hod
3.499.181) 3149, 493 23|a
3.500] 2.928] 494 26|
3.501.002] 3702 87| 30)
350273 2707, 496 26
3,504.642] 1823 504 43| Remaove
3,504.915] 1823 504 a
3.506.826 1.05 511 51 Remove Al
3,508 464] 2265 500] Gl ]
3.509.283 2.044 502 60|
3,511.468] -0.939, 528 68|
3512287 1,05 530] b =
LI EET Step 5 Digitize Data
un ®aen O1n

Step & Tranefer Data & Closs Dislog

PC (ASCII Data Files)
LAS ASCII File

Digitize Log

STEP 1: Load LAS Image File. Load a PNG, JPEG or GIF Electric Well
Log Image File into Program.

STEP 2: Set Capture Area for each Track. Set the Capture Area for each
Track. Boxes will be drawn around the data capture areas. A cyan
color box will be drawn around Track 1. Reference, i.e. Gamma Ray,
Caliper, etc. and a reddish box around Track 2. Data, i.e. Resistivity,
Porosity, etc. The program was designed to allow for scanned images
that may be rotated from the vertical. If the image is vertical only the
top left and bottom right need to be entered to load all the end points
ifthe image is rotated the user will have to set each of the four point
to mark the capture areas for each track.

STEP 3: Identify the Log Curves that will be Digitized. This section
not only identifies the log curves for digitizing, but it sets the ~Curve
Section for the Log ASCII Standard (LAS) File when the data is saved.
The “Kansas Geological Survey” Icon Image allows the user to select
from a list of “Standard” Mnemonic Log Curves to speed up the data
entry process. As the curves are added to the list you will notice that
a Mnemonic radio button is displayed in the “STEP 4: Digitize Each
Curve” Panel.

STEP 4: Digitized Each Curve. Each Mnemonic radio button will hold
each digitized curve data. The program automatically computes the
depth and data value for each pixel position. The program was
designed to allow for scanned images that may be rotated from the
vertical so the data is computed from a end depth and the left axis of
the track.

STEP 5: Digitize Data. This button will sample compute the data at
every depth interval depending on the Digitize Every radio button
setting.

STEP 6: Transfer Data & Close Dialog. This button transfer the
digitized data & curve list to the main dialog
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-example.png
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-scales-example.png

The Digitizer was set up as a 6 step process. The following web pages will walk the user through
each step to load an Electric Well Log Plot into the digitizer dialog. The user can set the data
capture areas and to digitize and normalize the log curve data.

Note: The Electric Well Log Plot must be a PNG (Portable Network Graphics), JPEG (Joint
Photographic Experts Group) or GIF (Graphics Interchange Format) image file.

Track 1: Track 2:
Reference Track Data Track, Neutron/Density Porosity
0 Gamma Ray 150
6 Caliper (in) 16 30 Porosnty(PU_) -10
Depth [ 1 i 2 STTEL
Start /‘ e \ J #\
T ) > : ' ' ’ | $ 3 b': 1.1

Xyl SR F T T e

Left
pris TS |

End

Right . y : Right
—

oxic Density Porosity (PU) Axis

Neutron Porosity (PU)

%50 ——

e
o g
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Step 1: Loading Electric Well Log Plot Image

File Step a: Select the “STEP 1: Load LAS Image File” Button to

STEP 1: Load LAS image Fils (a) display the “Enter Directory Path & Filename” Dialog.
STEP 2: Set Cap! Area for each Track

@ Track 1: Reference Track, i.e. Camma Ray, Caliper, etc.
O Track 2: Data Track, i.e. Resisity, Porosity, etc

Capture Area,
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
stare: 00| @ xt: | ojve: | o[Oxs [ oy [ 0
Zna: 00O xe: | ol ve: | 0[O xor | ofvor | o
Total: 0.0 Heigth (d): 00 wWidth (w): 00| Ciear ] ~Enter Directory Path: R
STEP 3: Identify the Log Curves that will be Digitized X ‘
Tracks:  Mnemonic:  Description: _ Curves |C:\Users\;v|ctor (b)l Search l
®102 [ [ |
ok car ke L N ass || @ ‘ l Continue ’ I Cancel I
| tett: {0 |Right: 0 | @ Linear O o9 [ crear Il ‘ |
foe: inamonic i W unkque deeslie or the curvs; Ony 8 Maximum of 20 Carves Per Log i e
# Mmork] Descrioton s tenss R 6 Step b Select the Search Button to search your PC for the

correct Electric Well Log Image Plot.
NOTE: The starting directory is your home directory.

1 |
Modity Remove Remove All

STEP 4: Digitize Each Curve
Digitized Point Data

Curves Wrap Around,
O Lett Once @ No Wrap © Right Once o) mom: 2
Depth: Data: Xp: Yp:
00 0.0 0 0
[ Deptnh Data___| el-X el | =
e e ]

Digitize Every
Cwn ® 20 O

Data

er Data & Close Dislog

=) Open. o

o 76 - ==)c)EE

3 17Jui2012 [} chL-Header.png [ Res!
3 19July2012 [} piL-Header.png [ Res Step c: Highlight the Electric Well Log Image
(3 20July2012 [ tasDigitizerf rame java [ weel Plot to load into the digitizer. This exampleis
(=3 27-001-05062-Churchill-161 D Litho-Density-2-example.png a Neutron—Density Porosity Log, Litho-

(=1 27-003-05212-Clark-344 [ Litho-Density-example.png | < Density-example.png Selectthe “Open”

E Test-a-plot D Litho-Density-scales-example.png Button.

<] 1 I

Fie Nemee [Litio-Densib-axamgle.png NOTE: O_nly PNG {Portal_)le Network Graphics),
) = IPEG (Joint Photographic Experts Group) or
Files of Iype: [l Fles GIF (Graphics Interchange Format) imagefile

Stepd: The Electric Well Log Image Plot _
directory & filename will be loaded. Selectthe | ("¢ e  pirectory Path:

“« : ” f B
Continue” Button to load the image into the |cuments\My Files\IQSTRAT\DIG\TIZER\TEST\thuvDensity-exampIe‘png| Search
program. -

(d)l Continue I| Cancel
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Step 2: Set Capture Area for each Track

Track 1: Track 2:
File Reference Track Data Track, Neutron/Density Porosity
STEP 1: Load LAS Image File 0 GammaRay 150
STEP 2: Set Capture Area for each Track 6 Caliper (m) 16 POI’OSiW (PU)
® Track 1: Ratarence Track, 1.a. Gama Ray, Caliper, ste Depth | | 5
© Track 2: Data Track, i.e. Resisity, Porosity, ate t
e start Al /T
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc. = 57 2R
Depth (f1) Left Axis (pixels) Right Axis (pixels) X1,y1
stare: | 00/ ® xt: o | 0] O xs: of e | o =Y i !
End. 0] o vo: | 0, O xor: omir 0| 1
Total 00 Beigth (@) 00 Width (w: 00[ clear_| Lkt I e N
STEP 3: Identify the Log Curves that will be Digitized Axi ? | J Caliper (in) 1]
Tracks:  Mnemonic: Description: Curves ' Left
@102 [ t T Axis
Unies: Curve Piot Axis Limits: Grid: Acd - T
Lot [0 |rignt: o ® Linear O 109 [“creer T | Neutron Porosity (PU) 11
Note: unique identifier for the curve; Only a Maximum of 20 Curves Perlog 41T FrF3 4
[_# [ Mnemonic| Description |_Units | LeRAxs |RightAds| Grid | - {
. - L - : — Gamma Ray (GAPI) |
A 8
Right | Right
- i i [— .
A ] Density Porosity (PU) Y Axis
STEP 4: Digitize Each Curve
Digitized Point Dsta LT
Curves Wrap Around, - §
O LeftOnce ® NoWrap O Right Once © Right | 7;1 =
Depth: Oata: Xp: Yo: - g
00 00 0 0
Oeph | Osta | pusx | puely [ = T } —1 | Depth (ft) l i
Y - : pu=
4 Xx0,y0 X0, y0’ o
_‘ég\.“! =l Depth
P EERE End
Own ® 12 O1n 28 C 5 -—JTE ==t
STEP 1: Load LAS Image File
STEP 2: Set Capture Area for each Track
 Track 5 Raference Teacx, o Guma Ray, Caliper, oo 44 Stepa: In the “Step2: Set Capture Area for each Track” set the
Do giehe it “Track 1: Reference Track ...” Radio button.
re Ares,
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc. Depth T
Depth (ft) i _Len Axis (pixels) Right Axis (pixels) i Start 1 1 >
seare: | 35000 ® xt: ovs: | 5 = I
ma | amoow | ow | Stepb:ldentify the depth range
Total 800 Setgen (@ oo w you wish to digitize. This example S
STEP 3: Identify the Log Curves that will be Digi 3500.0 to 3580.0 ft, will capture a
e | the Shale Layer. ) T
Units: : 7C|"v. Plot Axis L;MD: Grid:. i
i o a0 | @teel Note: The depth range is for both
Note: Mnemonic is the unique identifier for the curve; Only
#inemne, Deseipon 1| Track 1and Track 2. S S ammms RSN
: Depth P | |
End FREEELT T b ‘
i bl
| ! o
? i Bl
woany || Remove A HE SHERSER
STEP 4: Digitize Each Curve ! 1 ! "
Digitized Point Data Z= o B T‘ x
Curves Wrap Around, - 1
O LeftOnce ® toWrap O Rightonce ) Right 2| |
Depth: Data: Xp: Yp: TES T T T 11 R |
0.0 00 ) 0 L wo L L 11
T v e — ] ]
153 i
E S
......
P
‘ s o P
¥ 1 o
Digitize Every: == S Ltz LsA
Ouwan ®12n O1n Track1: | LLliilidd
ReferenceTrack | | =




STEP 1: Load LAS Image File

STEP 2: Set Capture Area for each Track
® Track 1: Reference Track, i.e. Camma Ray, Caliper, etc.

) Track 2: Data Track, i.e. Resisity, Porosity, etc.

Capture Ares, XLy
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc.
Depth (1) Left Axlsy(ﬂlmb Right Axis (pixels)
seare: | 35000, @ x: o) vi: 0] O x% 0 vs: | 0
moa: | 35800/ O xox 0| vo: o O xor 0 vor: | of
Total: 800 Beigth (d): 0.0 width (w): 0.0 (ilzfi N
STEP 3: Identify the Log Curves that will be Digitize| »
e e Step c: Since the scanned plot
®102| i | imageis not rotated we really
Units: Curve Plot Axis Limits: Grid:
‘- in it «we | ONly need to enter the top

Note: Mnemonic is the unique idenuter for e curve; ooy amaf |€F @Xis point X1, Y1 and the
o —— ! LowerRight Axis Point X0’, y0’
tomark the Capture Area for

“Track 1: Reference Track...”

WModity

STEP 4: Digitize Each Curve

Digitized Point Data
Curves Wrap Around,
(L Left Once ® No Wrap ./ Right Once ‘.‘M[ 2“
Depth: Data: Xpe Yp:
00 00 (] [
—_ Deph Data |  phelX | puely { o "‘

Digitize Every
Own ®2n O

8,26
Step d: Make sure that the Radio button is selected for the Left Axis, Starting
Depth. With the mouse pointed to the upper left point left click on the
image and a reddish purple pixel will appear. This marks the first point of
the capture area. Also notice that the pixel location will be entered in the
Left Axis (pixels) column, Start Depth row. In this examplethis pointis at
(8,26) or 8 pixels from the left side and 26 pixels from the top of the image.

 Capture Area, -
Track 1: Ref e Track, i.e. Ray, Caliper, etc. -
_ Depth (ft) | Left Axis (pixels) | Right Axis (pixels) _
stare: | 35000/ @ x1: 8 va: 26| O x1: 0] v 0| =
Ena: 3580.0/ O X0: 0| yo: 0| © xo- o] ver: o i

I
.Tobal; 80.0 Heigth (d): 0.0 Width (w): 0.0 Clear j ‘

|
1
—— e Eo Step e: Make sure that the Radio button is selected for the Right Axis,

f ' Ending Depth. With the mouse pointed to the lower right point left click on
the image and a reddish purple pixel will appear. This marks the second
point of the capture area. Also notice that the pixel location will be
entered in the Right Axis (pixels) column, End Depth row. In this example
this pointis at (188,321) or 188 pixels from the left side and 321 pixels
from the top of the image. Notice further that the Lower Left Axis point
and the Upper Right Axis points were automatically filled and a cyan

< colored box is drawn around the “Track 1: Reference Track...” Capture area.
rCapture Area,
Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
Depth(f) | LeftAxis (pixels) | Right Axis (pixels)
Start: 3500.0] O x1: 8| vi: 26| ) x1- 188| va-: 26|
n | A End: 3580.0) O Xo: 8| vo: 321 ® xot 188) vo: 321
L e I 1| 1 .31 Total: 800 Heigth (a): 2050 Width (w): 1800| Ciear |



STEP 1: Load LAS Image File

Stepf: In the “Step2: Set Capture Areafor each Track” set

STEP 2: Set Capture Area for each Track

Capture Area,
Track 2: Data Track, Le. Resisity, Porosity, etc.

Depth (1) Left Axis (pixels)
start: | 35000/ O x1: o ve: | 0] O x:
ma: | 350000 | ojve: [ 0| ® xo:
Total 800 Beigth (4) 00 Wi

(O Track 1: Reference Track, i.e. Gamsa Ray, Caliper, etc
® Track 2: Data Track, i.e. Resisity, Porosity, etc.

Right Axis (pixels)
0, ve: 0
0 vo: | 0

.3

 the “Track 2: Data Track ...”

range text fields are the same for both captureareas.

Radio button. Notice the depth

STEP 3: Identify the Log Curves that will be Digiti:
Tracks:  Mnemonic: Description:
®102 | [
Units:  Curve Plot Axis Limits: Gric:
| Lete 0 |Right: 0

[~# T Mnemonic Description

Step g: Since the scanned
plotimage is not rotated
wereally only need to

@ wer| €nter the top left axis

ot Masrnom I et weies Wantier e e corm oW A 1) 0int:X(1, Y1 and the Lower
I| Right Axis Point X0’, y0’ to
mark the Capture Area for
“Track 2: DataTrack...”

> R

STEP 4: Digitize Each Curve
Digitized Point Data

Curves Wrap Around,
2 Left Once ® No Wrap O Right Once D Right [ 2
Oepth: Oata: Xp: Yo
00 00 0 0
Depth |  Data \ pheelX pielY | o

Digitize Every Step 5

Cwmn ®m2n O1n

3500
249,26

=
A

¥

Step h: Make sure that th

This marks the first point
pixel location will be ente
Depthrow. Inthis examp

3550

Stepi: Make sure that the Radio button is selected for the Right | =0 |-
Axis, Ending Depth. With the mouse pointed to the lower right |
pointleft click on the image and a reddish purple pixel will I
appear. This marks the second point of the capture area. Also iy
notice that the pixel location will be entered in the Right Axis '
(pixels) column, End Depth row. In this example this pointisat ™
(611,219) or 611 pixels from the left side and 319 pixels from
the top of the image. Notice further that the Lower Left Axis 4
point and the Upper Right Axis points were automatically filled 150
and a reddish colored box is drawn around the “Track 2: Data

Capture Area,

Track 2:
Data Track, Neutron/Density Porosity

e Radio button is selected for the Left

Axis, Starting Depth. With the mouse pointed to the upper left
point left click on the image and a reddish purple pixel will appear.

of the capture area. Also notice that the
red in the Left Axis (pixels) column, Start
le this point is at (249,26) or 249 pixels

from the left side and 26 pixels from the top of the image.

Track 2: Data Track, i.g Resisity, Porosity, etc.
| Depth (ft) I Left Axis (pixels) I Right Axis (pixels)

| start: 3500.0) @ x1: 249| v1: 26| O x1 0| va: ol
Ena: 3580.0/ O xo: o vo: o © xer 0| vo: of
Total 80.0 Heigth (d): 0.0 width (w): 0.0_ Clear

-~
)
I

Track...” Capturearea. i
rCapture Area, |
Track 2: Data Track, i.e. Resisity, Porosity, etc.

Depth (ft) Left Axis (pixels) _ Right Axis (pixels) |
start: 3500.0| O x1: 249 va: 26| x1 611 vau: 26|
End: 3580.0| O x0: 249 vo: 31| @ xo: 51| vor: 319
Total: 80.0 Heigth (d): 293.0 Width (w): 362 IJI Clear l
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Step 2: Set Capture Area for each Track - Track is not vertical but rotated

Track 1:
Reference Track

Track 2:
Data Track, Neutron/Density Porosity

STEP 1: Load LAS image File

STEP 2: Set Capture Area for each Track

® Track 1: Reference Track, i.e. Camma , Caliper, etc

sim e e e b G Depth. 8MMa Ray 150 39 Poroe

Copture Aves -] S5 S| = orosity (PU) -10

Track 1: Reference Track, Le. Gamma Ray, Caliper, etc. Stanﬂ = = ! ) b I 9
Depth (ft) Left Axis (pixels) ) Right Axis (pixels) = ! h T |

Start: 00 ®xe: | ove: | 0] O xt | 0/ et o] X1yl | 1 1141 L1

ma: | 00,0 x0: | ofve: | 0] O xor | Dw-\ o T d

Total 00 Heigth (@: 00 width w: 00[ _clear |

STEP 3: Identify the Log Curves that will be Digitized
Tracks:  Mnemonic: Description: Curves

®102 | |
Units: Curve Plot Axis Limits: Grid: Add @
| | |er: 0 Right: 0 ® Uinear

Otog | |
lsSlose]

 unique identier for the curve; Only @ Maximum of 20 Curves Per Log
# | Mnemonic| Description | Units | LeftAds |Rightads| Gnd |

N

uhiiiis

woaty || Remave || Removen 1 2w o
STEP 4: Digitize Each Curve Density Porosity (PU)
Digitized Point Data
Curves Wrap Around,
O Lett Once ® Mo Wrap. © Right Once Omome| 2|0 [ ST T TTITTIT T4
Depth: Data: Xp: Yp:
00 00 0

Depth | Data | _ poelX | pheky l

Digitize Every
Qun ®wrn O1n

STEP 1: Load LAS Image File

STEP 2: Set Capture Area for each Track
® Teack 1 Raference Track, i e Guma fay, Caliper, ete 44 Stepa: In the “Step2: Set Capture Areafor each Track”

Gl Tech (2 Dein Tosck (LS Resisiy Rareattr st set the “Track 1: Reference Track...” Radio button.
Capture Area, -
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc. S |
Depth (1) Left Axis (pixels) Right Axis (pbxels) B &=
start: | 3500 oj®x: | o) vs: | E 0O | 0/ves | o| .
Eaa: | 35000/ O xox o/vo: | 0] © xor 0/ vo: | o
rotal 800 Heigth (d): 00 width (v 00| clear_|

STEP 3: Identify the Log Curves that will be Digitized

Tracks: Mnemonic: B'lm:
®102 | |
e e =
[ | et 0 |Right: 0 | ® Linear © Log [ clear_|
Note: Mnemonic is the unique identifer for the curve; Only a Maximum of 20 Curves Per Log
{ # [ Mnem Description _,ums,},unm T ] “Gaa |
Step b: Identify the depth
range you wish to digitize.
| Thisexample 3500.0to
= 1 3580.0 ft, will capture the
STEP 4: Digitize Each Curve
Digitized Point Data Shale Layer.
Curves Wrap Around,
. Left Once ® No W .
= = | Note: The depth range s for
00 both Track 1 and Track 2.
[ Deph | Dats Lo T

Track 1:
Reference Track

Digitize Every
Ouan ®12n O1n
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STEP 1: Load LAS Image File

STEP 2: Set Capture Area for each Track

(@ Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc

() Track 2: Data Track, i.e. Resisity, Porosity, etc.
Capture Area,

Track 1: Reference Track, Le. Gamma Ray, Caliper, etc.

Depth (1) Left Axis (pixeis) Right Axis (pixets)
stare: | 35000/ @ xt: oy 0, O X% 0 e | 0
End 3580.0, O X0 0 yo: 0| O X0 0l vo: | 0|
Total 80.0 Beigth (a) 00 widtn (w) 00| Ciear

STEP 3: Identify the Log Curves that will be Digitized

Tracks: ‘Mnemonic: Description:
®102 | i
Units: Curve Plot Axis Limits: Grid:. Add
| [ lerefo Right: 0 ® Linear O Log m
Note: Maemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log
# | Mnemonic. } um\sj LeftAxs | RightAxs |  Grid
Step c: Since the scanned plot
imageis rotated we have to
enter all four corners of
ey || S Recove ||| ERemowi A rectangular capture area for
e “Track 1: Reference Track...”
Digitized Point Data .
Curves Wrap Around, * Starting Depth
Oisnteess Bl 5o e 0o P1:(X1,Y1); P1": (X1, Y1)
Depth: Data: Xp:
- i ™ * End Depth
Deph | Oam | poax | pud PO: (X0, YO0); PO’: (X0’, YO’)

EErHH

Track 1:
Reference Track

Digitize Every Step
Qs ®2n O1n oo 4

Step d: Make sure that the Radio button is selected for the Left Axis,
Starting Depth. With the mouse pointed to the upper left point left click
on the image and a reddish purple pixel will appear. This marks the first
point of the capture area. Also notice that the pixel location will be
entered in the Left Axis (pixels) column, Start Depth row. In this example
this pointis at (33,30) or 30 pixels from the left side and 33 pixels from

the top of the image.
~Capture Area,

Track 1: Reference Tragk, i.e. G Ray, Caliper,etc.

| Depth (ft) | Left Axis (pixels) || Right Axis (pixels) ]
Start: I 3500.0" ) x1: [ 335 Y1: | 30.|Ox1': [ 0] 1 [ of
Ena: | 35800/ O xo: | 0| ve: | 0| O xo: | 0| vor: | of

Total: 80.0 Heigth (d): 0.0 width (w): 0.0| Clear

Step e: Make sure that the Radio button is selected for the Right Axis,
Starting Depth. With the mouse pointed to the upper right point left click
onthe image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, Start Depth row. In this
example this point is at (167,37) or 167 pixels from the left side and 37
pixels from the top of the image.

~Capture Area,

Track 1: Ref e Track, i.e. G Ray, Caliper,etc.

| Depth (ft) | Left Axis (pixels) || Right Axis (pixels) J
start: | 35000/ O xt: | 33 ve: | 30| ® xe: | 167| va | 37|
Ena: | 35800/ O xe: | 0| ve: | 0| O xo: | ofvo: | o
Total: 80.0 Heigth (d): 0.0 wWidth (w): 0.0| Clear
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Step f: Make sure that the Radio buttonis selected for the Left Axis,
Ending Depth. With the mouse pointed to the lower left point left click
on the image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, Start Depth row. In this
example this pointis at (21,251) or 21 pixels from the left side and 251

pixels from the top of the image.
rCapture Area,
Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
Depth (ft) | Left Axis (pixels) I Right Axis (pixels)
stare: | 35000 xa: | 3|y | 30| © xe: | 167| v | 37|
End: | 3580.0| ® Xo: | 21| vo: | 251 © xo: | 0| yor | 0|
0.0 width (w): 00| Clear

Total: 80.0 Heigth (d):

Step g: Make sure that the Radio buttonis selected for the Right Axis,
Ending Depth. With the mouse pointed to the lower right pointleft click
onthe image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, End Depth row. In this
example this pointis at (157.257) or 157 pixels from the left side and 257
pixels from the top of the image. Notice a cyan colored box is drawn

around the “Track 1: Reference Track...” Capture area.

21,2

Capture Area,
Track 1: Refl e Track, i.e. G Ray, Caliper, etc.

Depth (ft) Left Axis (pixels) Right Axis (pixels)
start: | 3500.0/ O X: 33 v 30|  xa: 167| 1 37
End: 3580.0| O X0: 21 Yo: 251‘ . X0": 157| Y0": 25?-
Total: 80.0 Heigth (d): 221.0 Width (w): 134.0f Clear

STEP 1: Load LAS Image File

STEP 2: Set Capture Area for each Track

Capture Ares,
Track 2: Data Track, Le. Resisity, Porosity, efc.

Depth () Left Axis (pixels)
stare: | 35000 O x: 0/ v1:

moa: | 35800[Ox0: | 0 vo:

Total 800 Beigth (a)

Tracks:  Mnemonic: Description:
®102 | 1
Units: Curve Plot Axis Limits:

Left: (0 |Right: [0

["# | Mnemonic| Description

© Track 1: Reference Track, i.e. Gamsa Ray, Caliper, eto

® Track 2: Data Track, i.e. Resisity, Porosity, etc

Depth
Right Axis (pixels) Start| |
0| O xe% of v | of
0| ® x0: 0 vor | o
00 widtn (v 00[ _cloar_|

STEP 3: Identify the Log Curves that will be Digitized

Grid:

|_Units | LefAxs | Rightads| Grid

—

Add
® Uinear © 109 [ Cronr @‘

Note: Mnemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log

Step h: In the “Step2: Set Capture Areafor each Track” set the
~ “Track 2: DataTrack...” Radio button. Notice the depth range
text fields are the same for both capture areas.

STEP 4: Digitize Each Curve
Digitized Point Data
Curves Wrap Around,

© LeftOnce ® No v
Depth: Data:
0.0

Depth |  Data

Stepi: Since the scanned
| plotimage is rotated wi
have to enter all four corners
of rectangular capture area
for “Track 2: Data Track...”

« Starting Depth

P1: (X1, Y1); P1’: X1/, Y1')

* End Depth

PO: (X0, YO); PO’: (X0, YO')

e

Digitize Every

Rem

D @z O1n
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Step j: Make sure that the Radio button is selected for the Left Axis,
Starting Depth. With the mouse pointed to the upper left point left click
onthe image and a reddish purple pixel will appear. This marks the first
point of the capture area. Also notice that the pixel location will be
entered in the Left Axis (pixels) column, Start Depth row. In this
examplethis point is at (214,39) or 214 pixels from the left side and 39
pixels from the top of the image.

214,39

~Capture Area,
Track 2: Data Track, i.e| Resisity, Porosity, etc.
Depth () | Left Axis (pixels) Right Axis (pixels)
Start: 3500.0| ® x4 [ 214 v4: 39| O x4 0| v4* of
End: 3560.0| O x0: | o] ve: 0 © e 0| vor: 0

Total: 80.0 Heigth (d): 0.0 Width (w): 0.0 Clear

Step k: Make sure that the Radio button is selected for the Right Axis,
Starting Depth. With the mouse pointed to the upper right point left click
onthe image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, Start Depth row. In this
examplethis point is at {(484,52) or 484 pixels from the left side and 52
pixels from the top of the image.

rCapture Area,
Track 2: Data Track, i.e. Resisity, Porosity, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
start: 3500.0/ O x#: 214 ye: | 30| ® x4 484 ¥4+ 52|
Ena: 3580.0| O xo: o vo: | 0| © xo: 0| vo: 0|

Total: 80.0 Heigth (d): 0.0 Width (w): 0,0| Clear

Stepl: Make sure that the Radio button is selected for the Left Axis,
Ending Depth. With the mouse pointed to the lower left point left click
onthe image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, Start Depth row. In this
example this point is at (203,260) or 203 pixels from the left side and 260
pixels from the top of the image.

Capture Area,

Track 2: Data Track, i.ef Resisity, Porosity, efc.

| Depth (ft) Left Axis (pixels) Right Axis (pixels) |
Start: I 3500 0.| ) x1: { 214' Yi: | 39.| Q xe: { 484 y1*: ' 52|
Ena: | 3560.0|® xo: | 203 vo: | 260) O xor: | o] ver: | 0|

Total: 80.0 Heigth (d): 0.0 wWidth (w): 0.0| Clear

Step m: Make sure that the Radio buttonis selected for the Right Axis,
Ending Depth. With the mouse pointed to the lower right point left click
onthe image and a reddish purple pixel will appear. This marks the
second point of the capture area. Also notice that the pixel location will
be entered in the Right Axis (pixels) column, End Depth row. In this
example this point is at (474,273) or 474 pixels from the left side and 273
pixels from the top of the image. Notice a reddish colored box is drawn
around the “Track 2: Data Track...” Capture area.

203,260

Capture Area,

Track 2: Data Track, i.e. Resisity, Porosity, etc. )

| Depth (ft) Left Axis (pixels) | Right Axis (pixels) ]
seare: | 35000/ O xt: | 214 va: | 39| O x| a84| v | 52|
Ena: | 3560.0/O xo: | 203 vo: | 260| @ xo: | 474| vor | 273

Total: 80.0 Heigth (d): 221.0 Width (w): 270.0
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Step 3: Identify the Log Curves that will be Digitized

File

Track 1:

STEP 1: Load LAS Image File

Reference Track

Track 2:
Data Track, Neutron/Density Porosity

STEP 2: Set Capture Area for each

® Track 2: Data Track, i.e. Reais:
Capture Area,

Depth (1) Left Axis

seare: [ 350000 ne |

249

() Track 1: Reference Track, i.e. Camma Ray, Caliper, etc.

Track 2: Data Track, Le. Resisity, Porosity, etc.

Track 0 GammaRay 150 30

o |-

Porosity (PU)

ity, Porosity, etc

(pixels) = mm@iwxuﬂ
11| va |

26|

35800 O xex | 249
Total: 800 Heigth (d):

End: [

STEP 3: Identify the Log Curves th
Tracks:  Mnemonic:
®1C

Description:

| va: [ 26,
611 v | 319)

| ve: | 31|
320[_cewr_|

2930 width (w)

at will be Digitized

>

.
L
SR s

Units: Curve Plot Axis Limits:
[ Loft: (0 |Right: [0
Note: Mnemonic is the unique identifier for

Grid: Add
® Uinear O Log
Clear
the curve; Only a Maximum of 20 Curves Per

-8

[_# [ Mnemonic]

Oescription

1 = N

| Units | LeAds | Right Axis
| 1 .

B

STEP 4: Digitize Each Curve
o) Digitized Point Data
Curves Wrap Aroun{
 Left Once
Depth:
00
[ oepn |

Neutron Porosity (PU)

Gid_| :>::”

Gamma Ray (GAPI) |

Stepa: The next step is to add the B B
curvesyou wish to digitize in this X
session. Forthis examplethe Electric |-
Well Log Image, Gamma Ray, ‘
Neutron Porosity and the Density
Porosity will be digitized.

-

0 “[

YT

Density Porosity (PU)

To Enter the data quickly you can use

T v v 70 Y

the Kansas Geological Survey (KGS)

“Standard” Curve Mnemonics List to
build the Curves List. Click on the

“KGS” Icon Button to display the KGS
Standard Curve Mnemonics List.

Digitize Every Step & g

Ouan ®2n O1n

Step 6: Transfer Data & Close D

. BaET Step b: Highlight the Gamma Ray Row and
Mnemonic| Description .
R Gamma Ray e Click on the “Select” Button. The Gamma
ay . .
S g: artansocs Poiear i 3 | Ray Curve Information will be transferred
CAL (Caliper IN 12| i, B 2
£ e e G : d tothe “STEP 3: Identify the Log Curves that
[RHOB " [Buik Densily GMICC 2 3| will be Digitized” Panel.
DRHO [Bulk Density Correction GMICT -1.5 0.5]
DPHI___|Density porosity PU 0.1 03
NPHI INeutron porosity PU 0.1 0.3}
|sPHi— ISonic porasity PU 0.1 03
DT Acoustic transit time USECFT 40 140}
COND __|Conductivity MUHOM 0 2,000
LD |Deep Induction Conductivity MHHOM 0 2000
CILM____|Medium Induction G i MMHOM 0 2,000
RES [Resistiity OHI-M 02 2000|—
IRDEF' [Deep Resistivty OHIW-M 02 2000
RMED __|Medium Resistivity OHW-M 0.2 2000
RSHAL _|shallow Resistivity OHM-M .000)
Lo [Deep Induction Resisthity OHM-M ,000)
] [Medium Induction Resistr OHMW-M ,000|
SFLU iSpherically Focused Resistivity OHM-M . 000
L Deep Laterolog Resistivity |oHM- 2| o0 | Stepc: Selectthe “"Add”
ML [Micro Laterolog Resistivi OHW-M 02 2000
L6 [Shallow Laterolog Resistily OHL-M 02 2000 | Buttonto add the Curve
N ILong Normal Resistivity OHM-M 022000 || 1 the Curves Table
SN [Shallow Normal Resistivity OHM-M 02 2000 .
MNOR __|Micro Normal Resistivity OHI-M 02 a1 . =
[WSFL— icro Suherically Focused Resistiy  GHIHM ael STEP 3: Identify the Log Curves that will be Digitized
MINY Micro Inverse Resistivity OHM-M 0.2 Tracks: Mnemeonic: Description:
[AHT10__|Array Induction Resistivity-10 |OHM-M 0.2
4720 |Asray Induction Resistivity-20 OHM-M 0.2 @102 |GR | |r;amma Ray
[AHT30 [Array Induction ity-30 OHM-M 02 -
[AHTE0  |Array Induction Resistivity-60 OHM-M 0.2 Units: Curve Plot Axis Limits: Grid: (c)] Add
[AHT90  |Array Induction Resistivity-90 OHMW-M 02 |
THOR __[Thorium Concentration [PPM -10] |AP| | Left: [0.0 "mght: [150.0 ‘ @ Linear QLog | ciear
(b“ Select I Cancel Note: Mi ic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log

Description

i‘ Mnemunic}

i Units { Left Axis | RightAxis|  Grid

Stepd: To add the next curve select the “KGS” Icon
button todisplay the KGS Standard Tools List.

Modify H Remove H Remove All
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' Stepe: Highlight the Neutron Porosity Row

o R i and Click on the “Select” Button. The
[Samma Ray Minus Uranium P! Neutron Porosity Curve Information will be
transferred to the “STEP 3: Identify the Log
RHOB __|Bulk Density emice 2 Curves that will be Digitized” Panel.
DRHO Bulk Density Correction GM/ICC -15| 0.}
DPHI Density porasity 'W ) 0.
I Neutron porosi PU 0. 0.
SPHI Sonic porosity PU - 0.
o1 Acoustic transit time USECIFT 40 14
COND___|Conductivity MMHOM 2,001
CILD Deep Induction Conductivity MMHOM 0 2,000
CILK Medium Induction Conductivity MMHOM 0 2,000
RES Resistivity OHM-M 02 2.000| =
RDEP___|Deep Resistivity (OHIA1 02 2000
Medium Resistivity (OHM- 02 2,000,
Shallow Resistivity HI- 4
Daep Induction Resistivity HM-I
Medium Induction Resistivi HM-M 2,
E F R } ]
N n?,:f,"&.':i,;ﬁ";ii‘mﬁ,‘f”"“ e ; Stepf: Select the “Add”
MLL Micro Laterolog Resistivil OHM-I 02 2,000
L Shallow Laterolog Resistty oI 0z 2000 | Buttonto add the Curve
LN Long Normal Resistivity [OHM-M 02 2,000
SN Shallow Normal Resistivity OHM- 02 2,000] tO the CUWES Table'
MNOR Micro Normal Resistivity OHM-I 02 N o o7 il 3
[sFL— iao Al Focuse sl IORREN 0% STEP 3: Identify the Log Curves that will be Di
IRy Micro Inverse Resistivity IOHM-M 02 Tracks: Mnemonic: Description:
(AHT 10 Array Induction Resistivity-10 OHM- 0.2
[AHT20  |Array Induction Resistivity-20 [OHM-M 01 ®2 |NPHI | |Neu1ron porosity
(AHT30 Array Induction Resistivity-30 (OHM-M
[AHTE0 __|Array Induction Resistivity-50 m« Units: Curve Plot Axis Limits: Grid: (f) Add
[AHT90  |Array Induction Resistivity-90 [oHM-M }
THOR __[Thorium Concentration JZ - |PL| | lLe\‘l: “30.0 ”Right: “—10.0 ‘ ® Linear OLog | ciear
(e) Note: Mnemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log
Mnemonic]| Description |_Units | Left Axis | RightAxis | Grid
1CR |Gamma Ray |API 0 150|Linear

Stepg: To add the next curve select the “KGS” Icon
button todisplay the KGS Standard Tools List.

| Modify || Remove ” Remove All ‘

Step h: Highlight the Neutron Porosity

Mnemonic| Units Minimum | Maximum .
"~ Gamma ] s 150/« Row and Click on the “Select” Button. The

CGR G: Ray Mi Ui AP| 0 150| B - =

B Sponlaneous Polental w 2 | Neutron Porosity Curve Information will

e o E ;_gl be transferred to the “STEP 3: Identify the

RHOB t:Mlk Densil GHICC 3 Log Curves that will be Digitized” Panel.

DRHO Bulk Density Correction GMWICC -1.5) 0.5

DPHI_|Densily porosity PU 0.1 03]

INPHI Neutron porosity PU -0.1 0.3

SPHI Sonic porosity PU -0.1 0.3

DT Acoustic iransit time USECIFT 40 140|

COND ‘Conductivity MNMHOM 0 2,000

CILD Deep Induction Conductivity MNMHOM 0 2,000

ciLM Medium Induction Conductivity MMHOM o 2.000]

RES Resistivity OHM-M 0.2 2,000] =

RDEP Deep Resistivity OHM-M 0.2] 2,000

RMED  [Medium Resistiity OHM-M 02 2,000

RSHAL Shallow Resistivity OHM-M 0.2 2,000}

ILD Deep Induction Resistivif OHM-M A

] Medium Induction Resistivity OHM-M

SFLU Focused OHIM- . | .

L Deep Laterolog Resistii oM } 1 Stepi: Select the “Add”

MLL Micro Laterolog Resistivi OHM-M 0.2 2,000}

L8 Shallow Laterolog Resistidty ORI o0z som| | Buttontoaddthe Curve

LN Long Normal Resistivty OHM-M 02 2,000

SN Shallow Normal Resisthity OHM-M 0.2 2,000} tO the CUWES Table'

MNOR Micro Normal Resistivity OHM-M 0.2 B . i i igitived

WSFL — Wicro Sphencalls Fecused Realsiy (oM 02 STEP 3: Identify the Log Curves that will be Digitized

MINY Micro Inverse Resistivi OHM-I 0.2 Tracks: Mnemonic: Description:

[AHT10  |Array Induction Resistivity-10 OHM-I 0.2

AHT20  |Array Induction Resistivity-20 OHM- 0.2 01 @2 |DPHL | |Densi1y porosity ‘

(AHT30 Array Induction Resistivity-30 OHM-I 0.2]

AHTG0 Array Induction Resistivity-60 OHM-M 0.2 Units: Curve Plot Axis Limits: Grid: (I) Add

AHT90 Array Induction Resistivity-20 OHM-M 0.2

[THOR Thorium Concentration PPM -10; 1 t: |-10. inear 09

PU Left:30.0 Right: |-10.0 ® Li QL Clear
(h)l Select “E Note: Mi ic is the unigue identifier for the curve; Only a Maximum of 20 Curves Per Log
nemonic; escription n -] (] { IS [l
EA i Descripti Units | Left Axis | Right Axi Grid

1|GR Gamma Ray | 0 150|Linear
2|NPHI Neutron porosity PU 30| -10]Linear

| Modify ” Remove ” Remove All




[~ LAS Plot Dig
File

STEP 1: Load LAS Image File

- STEP 2: Set Capture Area for each Track

() Track 1: Reference Track, i{.e. Casma Ray, Caliper, etc.
@ Track 2: Data Track, i.e. Resisity, Porosity, etc.
Capture Area,

Track 2: Data Track, Le. Resisity, Porosity, etc.
Depth (f) Left Axis (pixels)

seart: | 35000] O xt: | 249l va: 26/ O x1% |

611, v1%

End: 3580.0{ O x0: | 240/ vo: 319, O xo |

611, Y0

Total: 800 Heigth (d): 2930 wWidth (w):

- STEP 3: Identify the Log Curves that will be Digitized
Tracks: Mnemonic: Description:

®102 | ||

Units: Curve Piot Axis Limits: Gri:
J Lett: 0 |Right: (0 ] ® Linear
is the unique identifier for the curve; Only a M.

Description Units
AP

it PU

Right Axs |  Grid
0 1§umr

-10Uinear

'Density porosity PU

-10/Linear

|_Moaty || memove || memovess |

- STEP 4: Digitize Each Curve:

| O 6R ; !
O upwt Digitized Point Data

® oPHl ["Curves Wrap Around,
O O Leftonce ® o Wrap
Deptn: Data:
0.0

Depth |

Remove

Remove ANl

[ Digitize Every Step 5: Digitize Data

Ouant ® a2t O1n || step & Transter Data & Cioze Dualog
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Step 4: Digitize Each Curve

File

STEP 1: Load LAS Image File

STEP 2: Set Capture Area for each Track

O Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.

Track 1:

Reference Track

Track 2:
Data Track, Neutron/Density Porosity

0 Gamma Ray 150

30 Porosity (PU) -10

AL I\ 3 &5 |

STEP 3: Identify the Log Curves that will be Digitized

@ Track 2: Data Track, i.e. Resisity, Porosity, etc. Depth I~

Capture Area,

Track 2: Data Track, Le. Resisity, Porosity, etc. Start
Depth () Left Axis (pixels) Right Axis (pixels)

stare: | 35000 O xt: 249)vs: | 26/ O xr [ etive| 2| |

ma: | 3500Oxe | 209w | 90w | suves| 319

Total: 80.0 Beigth (d): 2930 width (w): 3620| Cioar |

oo

A
»twl 1
R

-

T xl Neutron Porosity (PU)

Tracks: Mnemonic: Description: Curves
®102 | 11 ) }
Units: Curve Plot Axis Limits: Grid: ‘Add g
[ | Lot 0 | Right: 0 | ® Uinear O 108 [crear || |
Note: Mnemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Perlog
___ Description ij!si LefAus | RigntAds| _Gng Depth
AP 0, |
Neutron porosity PU 30 -10Linear End
Density porosity PU 30 -0 Linear

Gamma Ray (GAPI) | 1

1 w0 -

o

STEP 4: Digitize Each Curve

@ GR < Digitized Point Dats

[ s |[ seol Stepa: The next step is to digitize

each of the selected curves. Starting

]

b | Density Porosity (PU)

S (3] | cmersens | With the Gamma Ray select the GR s .
o 2 Left Once @ww radio buttonin the “STEP 4: Dlgltlze T L |
e e ” v
00 Each Curve! b | 1
‘ Oeph [ Data ‘ pixel-X \ pixelY }AL‘] ] > | l i
| i 3100 ! |
! r |
st _Step 5: Digitize Data - g B T
Quan ®2n Ot Step 6: Transfer Data & Close Dialog I OO0=0 o

 STEP 4: Digitize Each Curve

® GR ~ Digiti

©) NPHI

) -
L L™
O

O o (Cum: Wrap Around,

Point Data

Left Once @ No Wrap () Right Once

Q nigm,iz

O Depth: Data: Xp: Yp:

O
@]

3499.186 31.667 46

23

O Depth | Data |

pixel-X |

pixel-Y I

Add |

Remove

Remove All

NOTE: Remember while digitizing to add
enough points to follow the curvature of

Step b: The first pointis important, notice
thatthe first point is selected above the
cyan box. The program computes the depth
from the depth end. When the curves are
finally digitized in Step 5 the first point will
allow the depth start to be included in the
sampling. Noticethat the first pointwhen
clickedis a purplish red pixel and the Depth,

Data, Xp and Yp are entered automatically in

the “STEP 4: Digitize Each Curve” Panel.
Select the Add Button to add to the Gamma
Ray Data List.

each curve. The program uses linear
interpolation ateach sample depth to
compute the data value at Step 5.

A NSESAREEAY LER DY RARLE b

As each point is added you will see the

point on the digitize curve in a specific !
color. 1%t curve is red, 2" curve is green, ||
3rdcurveis blue, etc. The program has :
set up a color for each of the curves up !
0 20 curves. |

Depth

End

Gamma Ray (GAPI)
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 STEP 4: Digitize Each Curve

Step c: The second pointis selected

following the curvature. Remember
that the you only need to digitize
enough points to follow the
curvature of the curve. Notice that
the second point when clicked is a

purplish red pixel and the Depth,

Data, Xp and Yp are entered
automatically inthe “STEP 4:

Digitize Each Curve” Panel. Select
the Add Button to add to the

Gamma Ray Data List.

® GR Digitized Point Data
8 m: -Curves Wrap A d,
®) O Left Once @ No Wrap © Right Once © Right 2 ‘
( Depth: Data: Xp: Yp:
3501.085 29.167 43 30
Depth | Data | pixelX |  pixely | e l
3,499.186| 31.667| 46| 23|
Remove
\ Remove All
o ¥ RN
- = e I
bt
Ny .‘T—' T———
¥ ERE
-+ s e <:>
'
b | | | > .
| |

3550

“k \&_

—

=l

i !
i 9 4-—-1 Gamma Ray (GAPI)

YT N T TR
o ey o Rt e o] ey el U

STEP 4: Digitize Each Curve

k=1
4
<-+—
it

Stepd: Continue to digitize the gamma

g il [[bottized Foint Deta ray curve adding enough points to follow
O o ShIee Mt ‘ the curvature of the gammaray
= © Lett Once ® nowrp OrRightonce O Rignt| 2 response. Remember at Step 5 the
eyt 5 LG e program uses linear interpolation to
0.0 0.0 0 00 | computethe data valueat each depth.
Depth |  Data pixel-X | pixel-Y l i Notice the red color points on the
ggg:‘gj 23‘?::7‘ :g gg = —= Gamma Ray curve, these are the digitize
3,502 441 275 1 35— points selected to represent the Gamma
3.503.525 25.833 39 39 Ray curve response within the Track 1
3,505.424) 26.667 40 46 Bemoue yt G
3508.136 26.667 40 56 Capturearea.
3500763 29167 43 62 Bemaove AN
3510576 35 50 65 ;
3511661 o o &0 NOTE: Do NOT go beyond the Depth End.
@) 3512.475| T
3,513.288] |
|
i
| 4
[l
- ! 350
% L 21 !
z i .y
"4 I A
Depth = s
End i : Gamma Ray (GAPI)
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-STEP 4: Digitize Each Curve Step e: Gamma ray has been
O GR Digitized Point Data igiti
& o D::‘J Z i L pate drgltlz.ed nowselect.the Neutron
© DPHI Hrves Weap h Porosity (NPHI) Radio Button and
2 O Leftonce @ NoWrap Orightonce  Omight| 2| pegin digitizing the Neutron
'®) Depth: Data: Xp: Yp: porosity curvein Track 2.
8 0.0 0.0 0 0.0
2 Depth lr Data ]I pixel-X l pixel-Y l — I Bemember to start fthe first point
= justabove the reddish start depth
I so Step 5 will compute the Start
0]
ISt o Depth data value.
O Remove All
O
O
(@) ==
(@]

!
s

’

 STEP 4: Digitize Each Curve

§

I
B el
1A

Step f: Notice the green color points on

i i T the Neutron Porosity curve, these are the
® ner ~Curves Wrap Around, 1 _— L
© DPHI ’ digitize points selected to represent the
,% O Lettonce ® Nowrsp Origntonce  ORight| 2|/ || Neytron Porosity curve response within
©} Depthc rete g M the Track 2 capture area.
© 0.0 0.0 0 0.0
o
@) Depth Data | pixelX el-Y l s | NOTE: Do NOT go beyond the Depth End.
2, 3,563,401 18398 354 258|~
S 3564218 13.867| 395 261
= 3,565.034 9558 434 264
o 3,566.122 6.133 468] 268
o 3,566,667 4807 477 270
o 3,569.66 4917 78| 281 e
O 3571.837 4144 483 289 [lLSemeNesd
'®) 3,574.558 4,033 __4aal —  %qq =
6] 3,575.646 a4 FEEEE T o LI [(1TTT15.]
O 3,577.279 4.807 1 [ - 1 | EBRE S
3578.912 4475 1 b1 3 [ {1 l j | ™
1.“_‘.,7“' ,K !l;--‘h
i | [ | 48! o i B |
“*".‘*“"““*"Y% 15 *’!—* ~t
i | 1 ]9 N
‘ ! | >> | ‘,.__L_“ 14
< i b '4,[‘_1‘;:["?1_
-« | ) |
[ ; ! r H 1’—3’ i
I = T 1 1= ol
| | e B I F1d
=+ ;%‘:' — 11T l{ b1 —TH
, e LTI Tt |
+— —1— - . +-1 — 1 t
‘<> ‘T714| ‘] Neutron Porosity (PU) |——“<; “ Pi, Tt
e caa R AR Enawss L PALRRE
End PR L REERERRERRGE S-S SEic
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~STEP 4: Digitize Each Curve

o ) Step g: Neutron Porosity has been
8 e s e digitized now select the Density
® DPHI g || CUTVESWIEP g Porosity (DPHI) Radio Button and
o Oleftoncel @ NoWrap Orightonce  Omight| 2 begin digitizing the Density
Q Depth: Datx: Xp: Yo porosity curvein Track 2.
Q 0.0 0.0 0 0.0
§ Depth | Data | pixelX |  pixely | o | Remember to start the first point
d | l 1 I justabove the reddish start depth
8 so Step 5 will compute the Start
o S Depth data value.
O
R Remove All
O o _
s ] o EELELL T ]
L= BE | - | 1 |
i { {1 | i ] | l\. :
bl BEE e —
_‘l —--—T-n._.,‘._.? [ 1 -{___i,- --T’ 1
3t ._‘....,}E; : ,“‘1 T —
% | ¢ | | }“’ l :
L D> LN O .| s 8 5 !
{ :.—-v-“."‘ ! I ) {
Tl EREEE -::-j’ o | {
' [ ] 4 L i O t
L I i 50 ,__I Density Porosity (PU) 12 %_
{o [ — |
I‘%’ EREEEREAE :
i =t [ ~tedadado. I
il i o 1 e RS 58 .. T I 9% 0 !
F = BER |
! 1 | ' | i {
. —t—t R 1
R T ERERACREE !
[ STEP 4: Digitize Each Curve Step h: Notice the blue color points on
8 2:'" Diprizec Poat Der the Density Porosity curve, these are the
® DPHI [c““’"w"““’"""' ‘ digitize points selected to represent the
Q Oleftonce @ Nowirap Omghtonce  ORignt| 2| pensity Porosity curve response within
@) Depth: Data: Xp: Yp: the Track 2 capture area.
O" 0.0 0.0 0 0.0
(@) Depth | Data |  pixelX pixel-Y I s I NOTE: Do NOT go beyond the Depth End.
@) 3,499.728] 3.039| 493 24|~ ace
O 3,501.633 3.923| 485 31|
Q 3,503.265 2928 494 37} |
o 3,504.626 2,044 502 42
f;) 3,506.531 1.271 509 49| Bomove
o) 3,506.803 1.271 509 50
o 3,508.707 1.934 503 57| [|ygBemaeve Al
o) 3,509.252 2.155 501 59|
O 3510.34 Gy L I
o) 3511.429 2082 i
3.512.517! BRI 1 1 [ -
3= =i
B o e e I Y O

Depth

End f;?t;r

37



Step 5: Digitize Data & Step 6: Transfer Data & Close

Step 4: Dlgnlze Each Curve Random Sampllng followmg curvature
\ J

Note: mtnsmaulmmmﬂwlﬁowm Only a lnxmmollocumml.

_# | Mnemonic| ___ Description | Units | Left. aniﬁn@s __Grd_|
AGR " [Gamma Ray ] of 150
2INPHI__|Neutron porosity PU 30/ -10Linea
20DPHI____Density porosity PU 30| -10]Linear

T
| Moduty h Remove || RemoveAll |

STEP 4: Digitize Each Curve

O 6R Digitized Point Data

Q o2 Curves Wrap Around,

Olenonce @ Nowrap Omghtonce  Omioht| 2|

Depth: Data: Xp: Yo:
00 00 ) 00
pise pixelY VT*—]
73| Asd
28]
30k
3|
43 Remove
a4
1 Remove All
7

|
|
e — ‘ L %0 1 ! 1
STEP 1: Load LAS Image File l L L1 |
-STEP 2: Set Capture Area for each Track - 3 - !
() Track 1: Reference Track, i.e. Camma Ray, Caliper, etc. - .L .‘71{
@ Track 2: Data Track, i.e. Resisity, Porosity, etc :: ..‘
Capture Area, - - 4
Track 2: Data Track, Le. Resisity, Porosity, etc.
Depth (1) Left Axis (pixels) Right Axis (pixels) ]
seare: | 35000/ O xt: | 249 ve: | 26/ O xex | 61| vas | 26 - {
Eea: | 358000 xm: | 240|ve: | 319/ O ot | e11fyos | 319) 250 !
Total: 800 Heigth (d): 2020 Width (- 3620| Cear [
L
STEP 3: Identify the Log Curves that will be Digitized l
Tracks: Mnemonic: Description: l |
@102 | I [ = =
Units: Curve Plot Axis Limits: Grid: aa | | P
[ | om0 |mignt: 0 | @ unear 019 [ cronr T T EEEER

3500
-

| || Digitize Data' Set the 1/2 ft radio button in the "Dlgltlle Every” Panel Then
select the “Step 5: Digitize Data” Button to digitize the log curves every 1/2
Once the Data has been digitized, select the “Step 6: Transfer Data & Close
Dialog” Button to move data back to the “Digitize LAS Image File” Frame.

Step 5: Digitize Data— Sampling every 1/2 ft
i = ! | {

{ SENEN

150

Digitize Every [s Sbvﬁﬁwﬂn oata ]
Ouan ®2n O Step §: Transfer Data & Close Dislog T =Foi Pl
[ ~Curves r ~ASCH ~Curves | ~ASCI
Note: X Column - save to LAS file indicator, X indicates save this curve & data. DEPT GR ] NPHI DPHI

: = 3,500 30 12.855 3165 -
EM‘ SR R L 35005 20488 12821 3397 B

X DEPT _|F Depth 3,501 28.976 12787 3629
X |GR___|API GammaRay 35015 28 454 12677 3861 =

X INPHI_IPU Neutron porosity 3.502 27.952 12373 3.609
X [DPHI_|PU Density porasity 35025 27.409 12.068 3394 -

3,503 26.64 11.766 3.00

35035 25871 11596 2775

3,508 26,042 11.427 2.451|

35045 26.261 11.258 2.126|

3,505 26.481 11.013 1892|

35055 26.667 10.742 1.689

3,506 26.667 10.471 1.486

35065 26,667 10307 1284

3,507 26,667 10.256 134

35075 26.667 10.205 1514

3,508 26,667 10.154 1.688

35085 27.226 10.098 1.862

3,500 27.995 10.008| z,os§|

35005 28.763 9918 2.uzg|

3.510 30.867 9.828| 1.775

35105 34.455 9.738| 1.245

3511 37.605 9.622| 0.129

35115 40,678 9.419 0851

3,512 4722 9215 -1.003

35125 55.692 9.427) 1.155

3513 659.53 10236 -0.415
35135 86.935| 11.319 0.356 =
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Digitizer - Data Wrapping Around Axis

This section will show the user how to account for curves that wrap around the axis because the
data is greater than the maximum track value.

File Track 1: Track 2:
STEP 1: Load LAS Image File Reference Track Data Track, Neutron/Density Porosity
STEP 2: Set Capture Area for each Track
D) Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc 0 Gamma Ray 150 30 POI’OSItY (PU)
® Track 2: Data Track, i.e. Resisity, Porosity, etc. e % . ~ 3 — =
Capture Area, —_— R e : i
Track 2: Data Track, Le. Resisity, Porosity, etc. 7 . i 1.,;_&-
Depth (f1) Left Axis (pixels) Right Axis (pixels) : ) =
stare: | 49500/ O x#: 350| v4: 498| O xax | 870] 4% | 498 I — ===
Ena 5000.0 O xe: 350| vo: 551/ O x| 870, vor | 551 Zi= } o = E =
; A X t | |  —— .
Total 50.0 Heigth (d) 530 Width (w) 5200L&»L_ : s Gamma Ray (GAP]) i,' ‘2 = 3 2= 3 T
STEP 3: (dentify the Log Curves that will be Digitized Y Qﬁ;ﬂ ====3 —_— — o
Tracks:  Mnemoni:  Description: Curves . B e e o ?T:Lé—‘-j e I IR, S
®102 [ = ==t . 1 NN |
. : : 14 pl. — I =it ; .
Units: Curve Plot Axis Limits: Grid: \ad .; : = = Neutron Porosity (PU)
| Left: 0 Right: (0 ® Linear _ Log | + T ;j H—
[ . e e s e s 4 T . i o i o o |
Note: Mnemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log e gy - 5
# Mnemonic| Description | Units | LefAds | RightAxs| Gnd | % - ~. -
[ilGr |Gamma Ray_ | 0 150Linear | 7 === -
| "2NPHI_Neutron porosity o 30/ 0Linear | 1 = %
["2l0PHi_Density porosiy PU_ | 30 -Aoinear 4 ]
\ - NPHI Wrap Foet= S= =
= S to left i 1 4 K7 s oy e e e
+ — = i o .
1 b i | | i T = B
Moddty || Remove || Remove Al Depth Start — { { ! -3 T s =t
- - 3 — - -
s == 3
P 4: Digiti h 5000 - i it
S,TE Digitize Each Curve Depth End == : (? L = - I : 2 -
® GR Digitized Point Data ) T T #
S m Curves Wrap Around, <= =t GR Wrap = — = e
. - 2 -+ g t o s > e s e e S e 2
Left Once ® No Wi © Right O . t 2 > . r
= et EupiCoes o T toright i S £ S
Depth: Data: Xp: Yor : £ - -
00 00 [ 0 = e ~——| Density Porosity (PU) |
Depth |  Data poelX | phelY or— Y > 2 -— 5 - - S R
ANS >4 P 1 1 e
il 1 1 S - = e, ¢ i e e
I b i s .
[« = = e T
hes 2 ) ,;;‘_‘-Es,, - v o - a + | 4
7 & T : 7
£ 1 i
y—+ —H—}‘Eﬁ—ﬁ_} + = e ,:I B,
X

Digitize Every Step §: Digitize Data
Ouan ® 120 Ot Trmesdor

Thislog offers an example of a log curve that wraps to the right (Gamma Ray) and another log curve that wraps
tothe left (Neutron Porosity). The Track capture areas have already been determine and the curves that will be
digitized have been selected.

0 Gamma Ray 150 30 . Porosity (PU)
t -_— NPHIWrap i Neutron Porosity (PU) I
1 to left 1 = -
A P=i N =, == | Depth
— — 5 -| start
~ —
o = 5000 z i Depth
Il H e [
< —— éWrap 'l#’ | Density Porosity (PU) End
et = | = toright - e ———
‘ Gamma Ray (GAPI) ‘
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t

‘ Gamma Ray (GAPI)

A e Step a: Digitize the Gamma Ray
. ~Digiti i .
O wom SRR Log as before coming as close to
R ) ) the right axis as you can. This
|\ ORgntonce  ORignt| 2| program uses linear interpolation
Depth: Data: Xp: Yp: to compute the data.
4974.51 147.692 267 524 || ThisExample: Depthis 4974.51’
Depth Data prex [ pery |, || andthe Datais 147.692 APl units
4,949.02 66.346 126 498)| Il withrespect to a maximum scale
4053922 76.154 143 503 )
4,955,882 §1.923 153 505 of 150 APl units.
4962745 84.808 158 512 ]
4,067 647 100.385 185 517 IROVE . P :
4960608 115 962 212 519 | L\IOTE. The”Wrap indicatoris set to
4,971.569 120.962 238 521| Remove Al No Wrap”.
0 Gamma Ray 150 30 Porosity (PU)
i -‘“QL Pl [ i_ 1 Pl
: Y - 512
T . e o
LY = = ==
f— N 1 —
= L
~ e -
m =% ‘ ] = N\ =000 Lt
i T —
4 : =
— S
— . 4 |
— T 1 1 F
‘ Gamma Ray (GAPI) ‘
(el T Step b: Since this next Gamma Ray
® GR Digitized Point Data P .
o np cves Wiap Around . data_ pointis wrapplﬁngi around t(l
© et _ ' - theright, select the “Right Once
|Aedefiones St Cmant| 2 radiobutton. This tells the program
Depth: Data: Xp: Yp: toadd 150 APl units to the data
4975.49 151.731 14 525 |1 value.Try to set the pointas close
Depth Data [ pixel-x pixelY | — tothe left axis as possible but be
4.949.02| 56.346 126 498| aware that the depth must be
_ 4,053.922 76.154 143 503 .
( 4955882 81.923 153 505 greater than the last pOInt depth
b4 4,962.745 84.808 158 512 entered.
: 4,967.647] 300 385 185 si7 Remove This Example: Last Depth is 4974.51°
4,969,608 115.962 212 519 ple: P /5
4,971,569 130.962 238 521 gglemere Al and the Datais 147.692 APl units
4.974.51 147.692 267 524 with respect to a maximum scale of
S 150 APl units. This Depth is 4975.4%
_ _ and the Datais 151.731 APl units.
0 Gamma Ray 150 30 - - PD[I_I_)_‘__‘._it_Y_ (PU) -10
GR Data point f; + a;r 2
Wrap to right = ;\‘ = =T | Depth
_} z = — 5 — Start
= == = P
=5 ' 5000 - "/ Depth
" ‘--.._? < End
! P
= ry
=1 1
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STEP 4: Digitize Each Curve

@ GR - Digitized Point Data
:."j"' gg:: rCurves Wrap Around,

o Rightl—Z:

o () Left Once ) No Wrap
Depth: T Xp: Yp: Stepc: Continue to digitize the
4992157 151,154 13 sq2 || Wraparound Gamma Ray Log as
1 beforecomingas close to the left
Depth Data pixel-X pixel-Y \‘ Aad ] | ]
4955882 81,923 153 508|~ | axisasyoucan. )
g 4962745 84.808 158 512 This Example: Depth is 4992.157"
: 4,067 647 100.385 185 517| | f ;
9] . —————————— andthe Datais 151.154 APl units
) 4,969.608 115.962 212 519 - X )
4971569 130,962 238 521 with respect to a maximum scale
4,974.51 147.692 267 524| o of 150 API units.
4.975.49 151.731 14 525|" |
) 4978431 166154 39 528 o )
) 4,981.373 182.885 63 531 NOTE: The Wrap indicator is set to
O 4084314 182.208 67 534 “Ri ”
ight Once”.
4,990.196 166.721| 40 540/~ g
0 Gamma Ray 150 30 Porosity (PU) -10
_ . - — T oSy e et e
G\i,r Data p.DIEtS l} . - ;: - __?_ o .j_ N —
ra::):toqng t =L = — _.; = y _"l 1'| "] Depth
Y s = Y S —j Stant
= - ' —===5" - - |
g =x L 5000 - "z Depth
} - S . End
Ed / T
- —5 . T
= - 4 | 1
— 1 1 il T

i

‘ Gamma Ray (GAPI)

~STEP 4: Digitize Each Curve
[ Digitized Point Data

rCurves Wrap Around,

o Right,—2:

Stepd: Since this next Gamma Ray
data pointis returning to the
normal scale, select the “No Wrap”

| LeftOnce oo radio button. This tells the program
Dopth: 2 hEE L to add 0 API units to the data value.
S s 4 B Try to set the point as close to the
Depth Data pixel-X pixel-Y I‘ — | right axis as possible but be aware
4,955.882 81.923 153 505|= | that the depth must be greater than
4962745 84.808 158| 512| | ;
4967 647 100,365 165 517 th(_e last point depth enter_ed.
4,969.608 115.962 212 519 - This Example: Last Depth is
4,971.569 130.962 238 521 , .
197451 <47 699 267 s2d| | - » 4992.:}57 ;imdthe Datais 151.154
197549 151.731 14 525 | APl units with respecttoa
4.978.41 166.154 39| 528 maximum scale of 150 API units.
4,981.373 182.885 68 531 ] R ,
£984 314 182.308 &7 534 This [_)epth is 4992.157_ and the
4,990.196 166.731| 40 540~ Datais 148.846 APl units.
0 Gamma Ray 150 30 Porosity (PU)
= - rosity (P4,
GR Data points 5 t) “' Z N 2.
Wrapto right | v T P> J S I
1 T — ~ — - 11
N = 3 = i g
T ! e g g
T — o — 1
> - -
= = — 5000 (- :
— :
- red ]
< ] pa \ ! T
= = 4 | 1
— ——— | Tl BN |

1

‘ Gamma Ray (GAPI) ‘

41



~STEP 4: Digitize Each Curve

Stepe: Digitize the Neutron

f‘\ GR ~Digitized Point Data ) .
@ :::: T T || Porosity Log as before coming as
_ P S ’— close to the left axis as youcan.
o () Left Once o Wrap () Right Once (_) Right 2 3 .
- - '\ Thisprogram uses linear
pepth pate o R interpolation to compute the
4974528 29.692 354 524 Interp P
| | data.
Depth Data pixel-X pixel-Y ‘ : . : ,
494717 12308 580 498 Add This Example._ Depth is 4974_.528
4,951,887 11.923 585 500 and the Data is 29.692 PU with
4,958.491 13.077 570 507 respect to 2 maximum scale of 30
4,964.151) 12923 572 513
4,967.925 16.154 530 517|| Remove PU.
4,970.755 21 467 520
O 4.973.585 26.154 400 523 Remove Al NOTE: The Wrap indicatoris set to
= “No Wrap”.
0 Gamma Ray 150 30 Porosity (PU) -10
I — i | <l
J | Neutron Porosity (PU) | =
7 T = - | Depth
Y S~ L — =
‘a’\ h 1 - | Start
= —_—F |
y —_ - ]
g = : 5000 z Depth
J T End
L] rd
S 7 -
= - 4|
= Il 1 raall|
rSTEP 4: Digitize Each Curve Stepf: Since this next Neutron
O GR Digitized Point Data ; P :
i urves Viran Around . Porosity data pointis wrapp:{ng
) DPHI ’ around to the left, select the “Left
2 © Nowrap O Rightonce O Right 2|/ Once” radio button. This tells the
Depth: Data: Xp: Yp: program to add 30 PU to the data
4975.472 30.231 867 525 | value.Try to set the point as close
Depth Data [ pixelX | pixely | — || tothe right axis as possible but be
494717 12.308 80 495 | awarethat the depth must be
4,951.887 11.923 585 500 han the | int depth
4.958.491 3077 £70 =07 greater than the last point deptl
4,964.151 12.923 572 513 entered.
4,967.925 16.154 530 517 &‘ This Example: Last Depth is
4,970.755 21 467 520 pie: pt
; 4,973,585 26.154 400 523|| Remove All 4974.528 and the Datais 29.692 PU
4.974.528 29.692 354 524 with respect to a maximum scale of
; 30PU. This Depth is 4975.472" and
the Datais 30.231 PU.
0 Gamma Ray 150 30 Porosity (PU) -10
- _— : ., . . rorosity |l —1 _
. = ] Neutron Porosity (PU) i g‘f .J N —l-- [ | NPHIData Point
T (-4 | ! | — N I Wrap to left h
AY = \‘ =T t A T Dept
= i 1 ] IJT -3 b~ | Start
T [ e — 1
e = ' 5000 - Depth
4 “"-h-; b End
o Pd 1
— =) 4 |
— s = S - ratam!
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Gamma Ray

150 30

-—

-

[

toleft

T \
NPHI'Wrap 1 | Neutron Porosity (PU) }

Porosity (PU)

Pal

-

o o —

=7

g

=

AN

—

S

=

e

HIE

W=

[ o
.
=

5000
i
rad x
J | GRWwrap

1 toright

i

| Density Porosity (PU

1 L

1

1

1

DEPTH

‘ Gamma Ray (GAPI) ‘ 4973.0

4573.5
4574.0
4974.5
4575.0

GR
139.102
141.947
144791
147.635
149.712

NPHI
25.089
25.999
27.711
29.587
29.879

Wrap around axis 4975.5
4976.0
4976.5
4977.0
4977.5
4978.0
4978.5
43973.0
4979.5
4380.0

151.78

154,232
156.684
159.136
161.588
164.04

166.546
169.33

172.233
175.077

30,077
30.275
30.473
30.671
30.869
31.067
31.265
31.463
31.662
31.86

DPHI

10.481
10.99
11.5
12.009
12.519
13.025
13.538
14.048
14.558
15.067
15.577
16.087
16.396
16.685
16.369
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Save Digitized Log Data to a Log ASCII Standard (LAS) version 2.0 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.

The Digitizer web app does not verify that the LAS file is correct, i.e. that all the required fields
are present. It only saves the information that is provided as a Log ASCII Standard (LAS)
version 2.0 format file. Check the ~Well & ~Parameters Panels to verify that required data
values are filled for a valid LAS file are present.
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http://www.cwls.org/wp-content/uploads/2014/09/LAS_20_Update_Jan2014.pdf
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Header Information:

Information:

Name: Shamar 1 15-131-20205 |Name: Shamar 1 15-131-20205
sec. 17 13E 58 sec. 17 13E 58
Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0 Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
[~well | ~Parameters | shamar-1.las 1 | [ ~well | ~Parameters | shamar-1.las 1
‘ MNEM | Units | Data | Description MNEM | Units Data Description
STRT [3500 Required |StatDe EGL 1294.0 Necessary |Ground Level Elevation
}mp F 3581.0 Required Stop Depth EKB _F 1303.0 or Necessary [Kelly Bushing Elevation
STEP |F 0.5 Required Step EDF |F Derrick Floor Elevation
NULL 99925 Required |NullValue ERT |F |Rotary Table Elevation
COMP Moble Petroleum, Inc Company oL F 3837.0 Necessary [Total Depth Logger
WELL [Shamar 1 Required |Well DD F 38320 Total Depth Driller
FLD WILDCAT Field CSGL |F Casing Boitom Logger
SEC 17 Section CSGD_|F Casing Bottom Driller
TOWN 55 Township (e.9. 428) CSGS |IN Casing Size
RANG 13E Range (e.g. 25E) csGw LB Casing Weight
Loc 5S-13E-17 Required |Location (Sec Town Range) BS IN 7.875 |Bit Size
Loc1 1515 FSL & 1195 FEL Location 1 {quarter calls) DFT Chemical [Mud type
Locz [SWNESE Localion 2 ) [Mss Mud Sample Source
PROV § Province DFD_ |gmicc 9.0 hud Density
CTRY us Required [Country DFV_ |siqt l!ud Viscosity (Funnel)
STAT Kansas Required |state DFL  lec Fluid Loss
CNTY INEMAHA Recquired [County PH PH
API 15-131-20205 Required |AP-Number ’M OHMM Resistivity of Mud
uwi or Required |Unique Well ID MST  |DEGF Temperature of Mud
3‘@""3 Log Tech fe“'i“ CN""‘T"Y RMF__|[OHM-M Resistivity of Mud Fillrate
Icence Number
DATE 020672012 Date preferred formatis MHDDIYYY | (e oot Femperature of Mud Fitrate
LATI__DEG _39.6137073 Latiude MCST |DEG-F Temperature of Mud Cake
LONG |DEG  -85.830802 Longttude BHT _|DEG-F |116.0 i Recorded Temperature
GDAT NAD27 Geodetic Datum RWE  [OHM Resitivity @ BHT
§ i;;;ggf:3 : = Ezsﬂ:“;z*xg;‘f;:‘:w TIMC _|DATE Date/Time Circulation Stopped
: : - TIML _ |DATE Date/Time Logger Tagged Boltom
HZCS UTM Haorizontal _Co-ordlnate System UNIT 10 Logging Unit Number
g_ms E’S&: ::: ;Oaﬁ‘;m BASE Hays, Kansas Home Base of Logging Unit
|ENG Jason Wellbrock Recording Engineer
|waT Doug Davis Witnessed By

Select the Floppy Disk Image = to Open the “LAS File Data Types” Dialog. This dialog
allows the user to make changes or additions to the data before it is saved to a Log ASCII
Standard (LAS) version 3.0 File.

Enter Directory Path:

‘CI\USEFSWC{OI’

Enter Fil

‘Well_las

The default directory is your
Home Directory. The user can
search their PC for the desired
directory path by selecting the
“Search” button. This will
display the “Open” dialog.

Onceyou have found the
directory select the “Open”
Buttonto select the Directory
Path, which will insert the path
into the “Enter Directory Path”
text field in the “Enter
Directory Path & Filename”
dialog.

Look In: |m GEMINI_TOOLS

[ 2D-CrossPlot
=] 3D-CrossPlot
3 DsT

=] GRX Section
[ Hingle

] Kimeleon

=] Measured SectionExample ] Zeke
] Pfeffer

=3 PROFILE

=] Synthetic_Seismic
] viewer

] wavelet

] XSection

Folder name: |C:\Users\MdoﬂDomments\dummﬂGEMINI TOOLS\Digitizer

Files of Type: [All Files

=]

[ open || cancer |
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Enter the file name of the file, be sure

EJ Enter Directory
[ Ent touse “las” at the end to identify this

r Enter Directory Path:

C:\Users\jictonDocuments\dummyGEMINI_TOOLS\Digitizer

r Enter Filename:

Shamar-1.las

I Continue || Cance

file as a LAS type text file. Then select
the “Continue” Button and the file
will be saved in the directory you
selected and the LAS file will then be
displayedina browser window to
verify that the file was created.

" shamar-1 - Notep -
File Edit Format View Help
~Version ~
#MNEM . UNIT VALU . DESCRIPTION L
VERS . 2.0 ! CWLS LOG ASCII STANDARD - VERSION 2.0
WRAP . NO : ONE LINE PER DEFPTH STEF
~well
#MNEM . UNIT VALUE : DESCRIPTION
STRT .F 3500 : sStart Depth
STOP  .F 3581.0 stop Depth
5TEF .F 0.5 5te
NULL . -999.25 : Null value
COMP Noble Petroleum, Inc comgany
WELL Shamar 1 : wel =
FLD WILDCAT : Field B
SEC 17 : section
TOWN 55 @ Township (e.g. 425)
RANG 13 : Range (e.g. 25E)
LoC 55-12-17 Location {Sec Town Range)
LoC1 1515" FSL & 1195" FEL Location 1 (guarter ca?15)
LOC2 SWNESE Location 2 (footages)
PROV i Province
CTRY us @ Country
STAT Kansas @ State
CNTY NEMAHA : County P
APL 15-131-20205 : API-Number
UWI Unique well ID
SRVC Log Tech Service Company
LIC Licence Number
DATE . 02,/06/2012 pate preferred format is MM/DD/YYYY
LATI .DEG 39.6137073 Latitude
LONG .DEG -95.980802 : Longitude
GDAT . NAD27 : Geodetic Datum
x . 244102.82 : X or East-West coordinate
Y . 4388921.03 : Y or North south coordinate
HZCS UM Horizontal Co-ordinate System
U™ 15.0 : UTM Location
5TUS &A1 wWell status
~Parameter
#MNEM . UNIT VALUE DESCRIFTION
EGL .F 1294.0 : Ground Level Elevation
EKE F 1303.0 kelly Bushing Elevation
EDF F perrick Floor Elevation
ERT .F : Rotary Table Elevation
TDL .F 3837.0 : Total Depth Logger
TDD F 3832.0 : Total Depth Driller
CSGL F 1 Casing Bottom Logger
CSGD . F : Casing Bottom Driller
CsGs L IN : Casing size
CS5GW .LB 1 Casing weight
BS LIN 7.875 : Bit 5ize
DFT Chemical : Mud type
M55 : Mud Sample Source
DFD gm,/cc 9.0 : Mud Density
DFV s/gt : Mud viscosity (Funnel)
DFL . CC : Fluid Loss
PH . : PH
RM . OHM—M : Resistivity of mud
MST .DEG-F : Temperature of Mud
RMF . OHM-M : Resistivity of Mud Filtrate
MFT .DEG-F : Temperature of Mud Filtrate
RMC . OHM-M : Resistivity of Mud Cake
MCST .DEG-F : Temperature of Mud Cake
BHT .DEG-F 116.0 : Maximum Recorded Temperature
RME . OHM—M : Resitivity @ BHT
TIMC .DATE Date/Time Circulation Stopped
TIML .DATE Date/Time Logger Tagged Bottom
UNIT 10 Logging unit Number
BASE Hays, Kansas Home Base of Logging unit
ENG Jason wellbrock : Recording Engineer
WIT Doug Davis @ wWitnessed By
~Curve
#MNEM . UNIT VALUE : DESCRIPTION
DEPT .F : Depth -




Example: Shamar 1- Digitize 20 additional feet
This section will digitize 20 more feet to the recently saved Shamar 1 LAS version 2.0.
Download the Log ASCII Standard (LAS) version 2.0 file.

Shamar —1 ASCII File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1.las
Zip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1.zip

Download the following Portable Network Graphics (PNG) image files.

Shamar -1: Dual Compensated Porosity Electric Well Log Segment:
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-example.png
Electric Well Log Scale:
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-scales-example.png

Data Source
Kansas Geological Survey PC (ASCII Data Files)
KGS Well Info LAS ASCII File

LAS File
well Ly k=]
Info

Click on the “LAS ASCII File” icon button to display the “Select LAS File from your PC”
dialog. Select the Shamar-1 LAS file.

PR S
|£ | Select LAS File from your PC. | 22

Digitize Log

%4

| Lookin: | data >~ @7 E
R Name ‘ Date modified .
o~ | Meridith_4-T31S-R1W-sec28 10/23/2014 7:29 AM
RecentPlaces 2] Meridith_4-T315-R1W-sec28 1/7/2015 9:16 AM
! | Meyer B-5 12/19/2014 6:56 AM
2] Meyer_B-5 1/8/2015 6:46 AM
Desktop | Newby-2-28R_LAS3 12/8/2014 8:10 AM
: ﬂ MNewby-2-28R_LAS3 12/8/2014 9:21 AM
(™! a] Newby-2-28R-Cottonwood_Limestone 12/2/2014 7:23 AM = ‘
Libraries 2] Newby-2-28R-Cottonwood_Limestone 12/8/2014 921 AM
. L B Resistivity-example 7/16/2012 6:29 AM
oL R Resistivity-scale 7/16/2012 6:30 AM
Computer || Shamar-1 1/21/2015 8:38 AM
@ ﬂ Shamar-1 1/21/2015 9:30 AM
I Wallinatan FCC 1.29 1| ACTY QMa/IN1A 0N ARA
4| 1N 4
Network
File name: Shamar-1 -
Files of type: [AII Files (*) V] ’ Cancel ]

Select the “Open” button to open and parse the contents of the LAS file into the Digitizer web
app. Notice that the “Shamar-1.las 1” tab is automatically added and the “Digitize Log” icon
button enabled.
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-example.png
http://www.kgs.ku.edu/Gemini/Tools/documentation/Litho-Density-scales-example.png

ElENZ:

rData Source
r Kansas Geological Survey ——— | [ PC (ASCII Data Files)
KGS Well Info LAS ASCIH File Digitize Log |

LAS File
SRS
1 i
e’ i

rCreate A New LAS File Panel:

rLAS Type Name [ ID / Number [ Tab ID )=

| Add
rHeader Information:

Name: Shamar 1 15-131-20205
55-13E17

~Well | ~Parameters | Shamar-1.1as 1

Total Depth (TD}): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0

Note: X Column - save to LAS file indicator, X indicates save this curve & data.
X| MNEM | Units Data Description
X |DEPT |F Depth
X |IGR AP Gamma Ray
K NPHIL  |PU MNeutron porosity
X |DPHI  |PU Density porosity
| |
|
I
Remove This LAS Panel Remove All LAS Panels

This icon button is only enabled when the Data tab is selected, because it will take the contents
of the “Curves” tab panel in the data tab panel and transfer it to the Digitizer Control dialog.
Click the “Digitizer Log” icon button to display the “LAS Plot Digitizer” dialog.



Step 1: Loading Electric Well Log Plot Image

File

I STEP 1: Load LAS Image File
et Capture Area for each Track

® Track 3: Reference Track, i.e. Gamsa Ray, Calipsr, etc.

O Track 2: Data Trach, i.e. Resisity, Porcaity, ste.

Capture Area,
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc.

Depth (11) Lent Axis (pixeis) Right Axis (pixeis)
stare: | 00| ® x| o] va: | 0| e | o] e | of
£ad: 09Oxe | ove|  oOw| of o | 0
Total: 00 Heigtn (@ 00 Width tw: 00| Clear

STEP 3: Identify the Log Curves that will be Digitized

Tracks: Mnemonic: Description:

®102 [

Units: Curve Piot Axis Limits: Grid: asa
] Lets 0 Imgm: ] | ® Linear QLog [ cronr

Note: Maemonic is the unique identifier for the curve; Only a Maximum of 15 Curves Per Log

# | Mnemonic Desaiption Units | LefAds | RightAxis|  Gnd |
16R ‘Gamma Ray | A 150 Linear |
ZNPHI___ Neutron porosity PU 30 10 Linear
ZDPHI_Density porosity FU 30 “10iLinear

The LAS File Curves are automatically loaded since
this example is digitizing 20" to the original curves.

Medity Remove ] Remave All

STEP 4: Digitize Each Curve

| Digitized Point Data.
Curves Wrap Around,

) Left Once ® o Wrap ) Right Once: Cr might 2

Depth: Data Xpr o
00 0.0 ) 0

Degh | Data | pierd | piebt | aga
I
|
Remove
Remove All
Step 5 Digitize Data

B Step 6: Transfer Data & Close Dialog

Look In: [G TEST

Step a: Select the “STEP 1: Load LAS Image File” Button to

-Enter Directory Path:

(a) display the “Enter Directory Path & Filename” Dialog.

|C Wserstjvictor

(bll Search I

Continue || Cancel |

Stepb: Select the Search Button to search your PC for the
correct Electric Well Log Image Plot.
NOTE: The starting directory is your home directory.

=3 17Jul2012

3 19July2012

=3 20July2012

(=3 27-001-05062-Churchill-161

D CNL-Header.png
D DiL-Header.png
[} 1aspigitizerFrame java

[} Litho-Density-2-example.png

D Res
D Res:
[ wenl

[ 27-003-05212-Clark-344

[0} Litho-Density-example.png | <—=

(] Test-a-plot

[} Litho-Density-scales-example.png

<] ]

File Name: |Limo-Density-examp\e.png

Files of Type: [AII Files

Step d: The Electric Well Log Image Plot
directory & filename will be loaded. Select the
“Continue” Button to load the image into the
program.

Enter Directory Path:

Step c: Highlight the Electric Well Log Image
Plotto load into the digitizer. This exampleis
a Neutron-Density Porosity Log, Litho-
Density-example.png Select the “Open”
Button.

NOTE: Only PNG (Portable Network Graphics),
JPEG (Joint Photographic Experts Group) or
GIF (Graphics Interchange Format) image file

|L:t.|n'|e|1ts\lv'lwr Files\IQSTRAT\DIGITIZER\TEST\Liﬂw-Densit)r-example.png“ search |

(d}l Continue I| Cancel
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Step 2: Set Capture Area for each Track

‘ STEP 1: Load LAS Image File

| STEP 2: set Capture Area for each Track
® Track 1 Rafernce Track, iie. Guma Ray, Caliper, otc 4—————— Step a: In the “Step2: Set Capture Areafor each Track” set the
TR e e v i “Track 1: Reference Track ...” Radio button.
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc. s
Depth (1) Left Axis (pixels) Right Axis (pixels) L
stare: | 35800[ @ x1: | ofve: | 0| O xe+: | ojvss| 0 ESESNNE! 4 |
maa: | 36000/Ox | ofve|  ofOuxe: | o] vor: 0 R -]
Total 200 Heigth (d) 0.0 Widen (w) 00] cesr | :' o 3
STEP 3: Identify the Log Curves that will be Digitized ;o g1 | - | 3
e || i Baserphon o °r'e':=' |
©102 | I P Deptt =aas )
Units:  Curve Plot Axis Limits: Grid: o || 6=D Range || | ,.,
Left: 0 |Right: 0 ® Linear O Log | clear \’.'/
Note: Mnemonic is the unique identifier for the curve; Only a Maximum of 15 Curves Perlog et v r
___ Description | Units | LeRAxs | RightAds| Grid | L i
I _(CammaRay _ i | 0 150Linear | 1 1T 711 T
|__2NPHI Neutron porosity PU | 30 -10Linear | vl | ‘? v
2\DPHI Density porosity PU 30, -10/Linear New L :
The LAS File Curves are automatically loaded since penth | EERLL 1 | b
this example is digitizing 20’ to the original curves. P AT TT 1]
~ Rangel| | 3 | Pl <
Modity, || Remove || Remove Al b ‘ i }
Step b: Identify the depth range ; 1 fEE8y
STEP & Digita E oo Cusve you wish to digitize. This example || % || |
GR Digitized Point Data .
e 3580.0t03600.0 ft, will capture 38 IR NERN
Otettonce  ® towrsp the Shale Layer. F
Depth: Data: r 1 0 <—..--
0.0 0.0 4
~oem | owa | | NOte:Thedepth rangeis for both
F 1 - Track 1 and Track 2. i } B
— 25 o B0 B SN |
3700
‘ | FEAT] ] r
Digitize Every Step 5: Digitize Data i ! o B T A
R DT O [ sep e ranster st 8 cione paiog Track 1: I It
ReferenceTrack | | =

Step c: Make sure that the Radio buttonis selected for the Left Axis, Starting Depth. With the mouse pointed to the
upper left point left click on the image and a reddish purple pixel willappear. This marks the first point of the capture
area. Also notice that the pixel location will be entered in the Left Axis (pixels) column, Start Depth row. In this
examplethis pointisat (8,321)or 8 pixels from the left side and 321 pixels from the top of the image.

- STEP 2: Set Capture Area for each Track ] Eer]
|
@Track 1l: Reference Track, i.e. Gamma Ray, Caliper, etc. 1
() Track 2: Data Track, i.e. Resisity, Poroaity, etc. -
[ Capture Area, g3l |
Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc. i ——
Depth (ft) Left Axis (pixels) Right Axis (pixels) |
Start: 3580.0/@® x1: g va: 321| O x= 0| Y1 0| {
End: 3600.0] O X0 0| vo: 0 O o 0f o o| T
Total: 20.0 Beigth (d): 0.0 Width (w): 0.0 l Clear l } —
I
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Step d: Make sure that the Radio button is selected for the Right Axis, Ending Depth. With the mouse pointed to

the lower right point left click on the image

and a reddish purple pixel will appear. This marksthe second point

of the capture area. Also notice that the pixel location will be entered in the Right Axis (pixels) column, End
Depthrow. Inthis example this point is at (187,392) or 187 pixels from the left side and 392 pixels from the top

of the image. Notice further that the Lower

Left Axis point and the Upper Right Axis points were automatically

filled and a cyan colored box is drawn around the “Track 1: Reference Track...” Capturearea.

STEP 2: Set Capture Area for each Track

3550
@ Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
(j Track 2: Data Track, i.e. Resisity, Porosity, etc.
r Capture Area,
Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
Start: 3580.0| O x1: 8| 1: 321| © X1 187 v1+ 321|
End: 3600.0 © xo: g vo: 392/ @ xo: 187| vor 392|
Total: 20.0 Heigth (d): 71.0 Width (w): 179.0 Clear

249,320 |

b

Step e: Make sure that the Radio button is selected for the Left
Axis, Starting Depth. With the mouse pointed to the upper left
pointleft click on the image and a reddish purple pixel will appear.

This marks the first point of the capture area. Also notice that the
pixel location will be entered in the Left Axis (pixels) column, Start
Depthrow. In this example this point is at (249,320) or 249 pixels
from the left side and 320 pixels from the top of the image.

STEP 2: Set Capture Area for each Track

() Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.

@‘l‘rack 2: Data Track, i.e. Resisity, Porosity, etc.

Capture Area,
Track 2: Data Track, i.e. Resisity, Porosity, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
Start: 35800/@ xt: | 249| v1: 320/ O xa: | ofve: | 0|
Ena: 3600.0/ O xo: ’ 0| vo: 0| © xo: [ 0| vor [ o|

Total: 20.0 Heigth (d):

0.0 Width (w):

0.0| Clear

249

Stepf: Make sure that the Radio buttonis selected for the Right

3550

Axis, Ending Depth. With the mouse pointed to the lower right
point left click on the image and a reddish purple pixel will
appear. This marks the second point of the capture area. Also
notice that the pixel location will be entered in the Right Axis
{pixels) column, End Depth row. In this example this point is at
(610,392) or 610 pixels from the left side and 392 pixels from
the top of the image. Notice further that the Lower Left Axis
pointand the Upper Right Axis points were automatically filled

320

and a reddish colored box is drawn around the “Track 2: Data e
Track...” Capture area.
- STEP 2: Set Capture Area for each Track
(:_‘ Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
@Tract 2: Data Track, i.e. Resisity, Porosity, etc.
r Capture Area,
Track 2: Data Track, i.e. Resisity, Porosity, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels) |
start: [ 3580.0( O xt: 249| 1: 320] © x1% 610| 4 320)
Ena: 3600.0] O x0: 24| vo: 392 @ xo: 810] yo: 392

Total: 20.0 Beigth (d): 720 wWidth (w):

361.0| Cilear

)92

610,392




Step 4: Digitize Each Curve

STEP 4: Digitize Each Curve

@GR «——  Digitized Point Data

2 NPHI Curves Wrap Around, )
U DPHI ) Left Once (@) No Wrap (0 Right Once () Right 2
=4 Depth: Data: Xp: Yp:
0.0 0.0 0 0.0
Depth |  Data pixel-X pixel-Y A

o 3,580 28.492 42 321|~
r:-:\ 3,581.127 31.844 46 325] |
- 3.561.972 3352 48 328|~
e 3,582.254 36.034 51 329 —|_femeve
o 3,583.099 38 547 54 332 Remove All
s 3.563.662 37.709 53 334
3,583.044 3352 48 335
v 3584789 31844 4ﬁ| 338|_|

3585915 2933 43l 342|~
[ Digitize Every | Step 5: Digitize Data

O et @zt O1nt

Step 6: Transfer Data & Close Dialog

NOTE: Remember while digitizing to add
enough points to follow the curvature of

each curve. The program uses linear
interpolation at each sample depth to
compute the data value at Step 5.

As each point is added you will see the
point on the digitize curve in a specific
color. 15t curve is red, 2" curve is green,
3dcurve is blue, etc. The program has
set up a colorfor each of the curves up
1020 curves.

Depth

The first pointis important, notice that the first
pointis selected above the cyan box. The
program computes the depth from the depth
end. Whenthe curves are finally digitized in
Step 5 the first point will allow the depth start
tobe included in the sampling. Noticethat
the first point when clicked is a purplish red
pixel and the Depth, Data, Xp and Yp are
entered automatically in the “STEP 4: Digitize
Each Curve” Panel. Select the Add Button to
add to the Gamma Ray Data List.

Continueto digitize the gamma ray curve
adding enough points to follow the curvature
of the gamma ray response. At Step 5 the
program uses linear interpolation to compute

| the data value at each depth. Noticethe red

color points on the Gamma Ray curve, these
are the digitize points selected to represent
the Gamma Ray curve response withinthe
Track 1 capture area.

NOTE: Do NOT go beyond the Depth End.
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O GR

0 DPHI

[ Digitize Every

-STEP 4: Digitize Each Curve

@ NPH| <= Curves Wrap Around,

Digitized Point Data

O et ® w2t Ot

 Left Once ® No Wrap ) Right Once ) Right l—d
Depth: Data: Xp: Yp:
0.0 0.0 0 0.0
Depth Data | pixel-X | pixel-Y Add
3,580 4.6961 478 320]|~
3581944 5.249| 473 327
3582778 6.243[ 464 330]= o
3583.333 7.348 454 332
3584444 8.343 445 336 Remave All
3,585 8.453 444 338
3,586.389 7.901 449 343
3587.222 6.906 458| 346) |
2588611 6.243 464/ 351l~
Step 5: Digitize Data

Step 6: Transfer Data & Close Dialog

r STEP 4: Digitize Each Curve

O GR
2 NPHI

@ Pl 4= | O Leftonce
D)

O

O

[ Digitize Every

O uatt ®z2ft Ot

3550

Gamma ray has been digitized now select the
Neutron Porosity (NPHI) Radio Button and
begin digitizing the Neutron porosity curve in
Track 2.

Remember to start the first point just above
the reddish start depth so Step 5 will
computethe Start Depth data value.

Notice the green color points on the Neutron
Porosity curve, these are the digitize points
selected to represent the Neutron Porosity
curveresponse withinthe Track 2 capture
area.

NOTE: Do NOT go beyond the Depth End.

o

B e
i ‘:;} '
TR
| \
1 i N ‘ Neutron Porosity (PU) }-I'—'
BE NEEEEEER
Depth 2 s |
End - i ‘
I | i
L !
Neutron Porosity has been digitized now select
Digitized Point Data the Density Porosity (DPHI) Radio Button and
EILIE SO begin digitizing the Density porosity curve in
® No Wrap ©) Right Once O Right 2 ‘ Track 2
Depth: Data: Xp: Yp:
3¢ a0 4 99| Rememberto start the first point just above
Depth | Data pixel-X pixel-Y ladd the reddish start depth so Step 5 will compute
LB a0 CEL] gl ~ the Start Depth data value.
3581.11 3591 488 324|
3,581.944 4144 483 327 Remove
35825 4.033 484 329| Naotice the blue color points on the Density
3,583.333 3.481 489 332 ——T . I X
3583611 2597 197 333 Porosity curve, these are the dl_gltlze polnts
3,584.444 1934 503 336 selected to represent the Density Porosity
3.585.558 1.823 504 3401 curve response within the Track 2 capture
3.586.389| 2155 501 343l>
Step 5: Digitize Data area.
Step 6: Transfer Data & Close Dialog

NOTE: Do NOT go beyond the Depth End.

it il rey 5 ; N
| I I T':!;-,.. [
| | L] )
- N L S
3 | F-+-4-4-1- IBE
[ il ! | i i R 2k I
| - 1 | | || | 4 | ki |
S Pt SRS I N A . 4 R A
| b =1 i |1 1% e I P 4= 47 Ty 4= t=t1-1-4
1 l 1 It - t B . i h S R
=1 - - ‘ Density Porosity (PU) ¥ 3!' N -
{ = T 711 LI~ : A
Depth l b — | - | 0 XSRS
End 1 =-§ T T A <E _325
n | b [ ] BEARR'Y IIE
] 1 L 1 ! 11 4 1 b | A~
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Step 5: Digitize Data & Step 6: Transfer Data & Close

Step 4: Digitize Each Curve — Random Sampling — following curvature

Digitize Data: Set the 1/2 ft radio button in the “Digitize Every” Panel. Then select

e S 3560 — ;,_::T\ 5 i
| Ny : {
< T X Ld - .. :
| . ) | | .
| Totcdada.
| | |
— 1 -1
| | |
|
SENRRE
| [
|
1 1
1 i |
| |
- | | |
! i
Bl E

the “Step 5: Digitize Data” Button to digitize the log curves every 1/2 ft.
Once the Data has been digitized, select the “Step 6: Transfer Data & Close Dialog”
Button to move data back to the “Digitize LAS Image File” Frame.

Step 5: Digitize Data— Sampling every 1/2 ft
= :

RS

1 - £ 3550 +—t ' -32 +—
| i i !
: | 4 f
: 21 1
| q | |
b —— - -— - — |—#— -
1 571 1 111
| s |
l v ! l !
= ettty
! A 4-1-1]
) | ,? i I H
4 -t o
1 1 e
| ! - 1114
- | i
| | A
3600 T - %
| J : : | l ‘
L .1 S T FAGF SN WS SO SSOE SIS SR U N il
Header Information: Header 1
Name: Shamar 1 15-131-20205 | \Name: Shamar 1 15-131-20205
5S-13E17 5513E-17
Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0 Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
~Well | ~Parameters | Shamar-1.las 1 ~Well | ~Parameters | Shamar-1.las 1
~Curves | ~ASCH ~Curves | ~ASCI
Note: X Column - save to LAS file indicator, X indicates save this curve & data. DEPT GR NPHI DPHI
3,973 IZLT 03T U553 -
X| MNEM| Units Data Description 3575 33.462 4078 0.649 —
X |DEPT_|F Depth 35755 31.158 4129 0.728
X |GR API Gamma Ray 3,576 29.152 4.288 0.873
X |NPHI _ |PU MNeutron porosity 35765 29.042 4.491 1.021
X [DPHI  |PU Density porosity 3577 28.032 4.694) 1.169|
35775 28823 4.762| 1.316
3578 28713 466, 1.464
o 35785 28.603 4.559 1.903
NOTE: The new data has been appended to the original 3579 28.493 599 75| Zal
35795 23383 -999.25) 2507
dataset. 3.580 28,402 4,696 2707
3,580.5 29979 4838 3.105
. . . 3581 31.466 498 3503
You will notice at 3579"and 3579.5" inthe NPHI 35615 32584 5123 3840
column “Null” values. Once you save the file youcan 3.582 R.77 5316 4133
. i 3,582.5) 36.766 5.912| 4.033
change these two values by editing the LAS File by 3,583 38.253 6.685) 3.702
. , : 35835 37.95 7.498 295
changing -999.25 at 3579 to 4.559 PU and changing Seed 33400 Toas 2587
-999.25at3579.5t04.696 PU. 3,584.5 32417 8.354] 1.928
3585 31373 8.453) 1.878 B
3,585.5| 30.257 8.254| 1.829 3
3,586 29.246 8.056 2 T
35865 28751 7.768 2273 L
3,587 29.44 7171 2.803
35875 31.424 6.773) 3.426
3588 33.407 6.535| 3923 _
3,588.5 35415 6.296/| 4171 [
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Save Extended Digitized Log Data to a Log ASCII Standard (LAS) version 2.0 File

The Digitizer web app does not verify that the LAS file is correct, i.e. that all the required fields
are present. It only saves the information that is provided as a Log ASCII Standard (LAS)
version 2.0 format file. Check the ~Well & ~Parameters Panels to verify that required data
values are filled for a valid LAS file are present.

Header Information: | rHeader Information: |
Name: Shamar 1 15-131-20205 |Name: Shamar 1 15-131-20205
55-13E17 5513E17

Total Depth (TD): 3837.0 Elev (GL): 1204.0 Elev (KB): 1303.0 Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
(~wen | ~Parameters | shamar-1.1as 1 | [ ~well | ~Parameters | shamar-1.1as 1
e Data | Description [ mnEM | Units Data Desciiption
STRT |F Required |Stat Depth [EGL F 1294.0 MNecessary |Ground Level Elevation

STOP P 360000 Required |Stop Depth EKB F 1303.0 or Necessary |Kelly Bushing Elevation

STEP _|F 0.5 Required |Step EDF F Derrick Floor Elevation

NULL -999.25 Requ ired [Null value ERT F Rotary Table Elevation

ComP Moble Petroleum, Inc Company oL F 3837.0 Necessary [Total Depth Logger

WELL Shamar 1 Required [Well oD F 3832.0 Total Depth Driller

FLD WILDCAT Field CSGL F Casing Boltorn Logger

SEC 17 Section CSGD F Casing Boltom Driller

TOWN 58 Township (e.g. 425) CSGS |IN Casing Size

RANG 12E Range (e.g. 25E) CSGW LB Casing Weight

Loc 58-13E-17 Required [Location (Sec Town Range) s N 7.875 Bit Size

LocC1 1515 FSL & 1195' FEL Location 1 (quarter calls) DFT Chemical Jud type

Locz2 SWNESE Location 2 (footages) MSS Mud Sample Source

PROV ____[Province DFD__lgmicc (9.0 [Mud Density

CTRY us Requ ired |Country DFV__ |siqt Mud Viscosity (Funnel)

STAT Kansas Required |State DFL oo Fluid Loss

CNTY MEMAHA Required |County PH PH

AP 15-131-20205 ;Eg uired |API-Number R ORI Resistvb ofiud

uwl or Required |Unique Well ID T x - f

T - Sence Company U O Resiauy o e Pl

LI Licence Number =

DATE 02/06/2012 Date preferred formatis MWDDNYYY |»::;L gﬁﬁ; Te m.perf’““;":::'édaigme
e S M Laliude [MCST |DEG-F Temperalure of Mud Cake

— BHT  |DEG-F [116.0 Maximum Recorded Temperature
GDAT MNAD27 Geodetic Datum RME OHN-M Resithity @ BHT
X 24410282 X or East-West coordinate - "
- TIMC |DATE DateiTime Circulation Stopped

Y 4388921.03 Y or Noith South coordinate ML DATE Date/Time Logger Tagged Boltorn
HZCS UTM Horizontal Co-ordinate System b

UTH 150 UTM Location UNIT 10 Logging Unit Number

STUS D3A Well Status BASE Hays, Kansas Home Base of Logging Unit
; ENG Jason Wellbrock |Recording Engineer

NOTE: The STOP Depth has been changed to 3600.0. Al Doug Davs finessed B

Select the Floppy Disk Image = to Open the “LAS File Data Types” Dialog. This dialog
allows the user to make changes or additions to the data before it is saved to a Log ASCII
Standard (LAS) version 3.0 File.

_ Il The default directory is your

[ Enter Directory Path:- ] Home Directory. The user can

search their PC for the desired

. | directory path by selecting the

[ I “Search” button. This will
Welllas display the “Open” dialog.

C\Wsers\victor

Continue || Cancel
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Once you have found the
directory select the “Open”
Button to select the Directory
Path, which will insert the path
into the “Enter Directory Path”
textfield in the “Enter
Directory Path & Filename”
dialog.

File Edit Format View Help

Look In: {(j GEMINI_TOOLS

- "

(= 2D-CrossPlot
(] 3D-CrossPlot

I DST

(] GRXSection
(] Hingle

] Kimeleon

(] Measured SectionExample (] Zeke
([ Pfeffer

(] PROFILE

(] Synthetic_Seismic

=] viewer

] wavelet

] XSection

<

Folder name: [C:\Users\;vidor\Documents\dummy\GEMINI_TOOLS\Digitizer

Files of Type: |All Files

This file was saved to

~versian

#MNEM . UNIT VALUE : DESCRIPTION

VERS . 2.0 : CWLS LOG ASCII STANDARD - VERSION 2.0
WRAP . NO : ONE LINE PER DEPTH STEP
~well
#MNEM , UNLT VALUE : DESCRIPTION

STRT .F 3500 : start Depth

STOP .F 3600.0 : stop Depth

STEP .F 0.5 : ste

NULL . -999.25 : Null value

coMp . Noble Petroleum, Inc : Company

WELL . shamar 1 : WETR

FLD . WILDCAT : Field

SEC . 17 : section

TOWN . 55 : Township (e.g. 425)

RANG . 13E : Range (e.g. 25E)

LaC . 55-13E-17 : Location (Sec Town Range)
Loclt . 1515 FSL & 1195" FEL : Location 1 (guarter ca?1s)
Locz . SWNESE : Location 2 ('?ootages)
PROV . 1 Province

CTRY . us @ country

STAT . Kansas : State

CNTY . NEMAHA : County

APT . 15-131-20205 : API-Number

uwL . : Unique well ID

SRVC . Log Tech : service Company

LIC . : Licence Number

DATE . 02/06/2012 : Date preferred format is MM/DD/YYYY
LATI .DEG 39.6137073 : Latitude

LONG .DEG -95.980802 : Longitude

GDAT . NAD27 : Geodetic Datum

X . 244102.82 : X or East-wesT coordinate
Y . 4388921.03 : ¥ or North south coordinate
HZCS . u : Horizontal Co-ordinate System
utM . 15.0 : UTM_Location

sTUS . D& @ well sStatus
~Parameter
#MNEM . UNIT VALUE : DESCRIPTION

EGL  .F 1294.0 : eround Level Elevation

EKB .F 1303.0 : kelly Bushing Elevation

EDF .F : Derrick Flgor Elevation

ERT .F : Rotary Table Elevation

TDL .F 3837.0 : Total Depth Logger

TDD .F 3832.0 : Total Depth Driller

CsGL .F : Casing BotTom Lo

CsGD . F : casing sottom priller

CsGS L IN : Casing size

CS5GW .LE 1 Casing weight

BS - IN 7.875 @ Bit 51ze

DFT . Chemical : Mud type

M55 . : Mud sample Source

DFD  .gm/cc 9.0 : Mud pensity

DFV .5/qu : Mud viscosity (Funnel)

DFL .cc : Fluid Loss

PH . : PH

RM . OHM-M : Resistivity of Mud

MST .DEG-F : Temperature of Mud

RMF . OHM-M : Resistivity of mud Filtrate
MFT  .DEG-F : Temperature of mud Filtrate
RMC . OHM-M : Resistivity of mud Cake

MCST .DEG-F : Temperature of Mud Cake

BHT .DEG-F 116.0 : Maximum Recorded Temperature
RME . OHM-M : Resitivity @ BHT

TIMC .DATE : Date/Time Circulation Stopped
TIML .DATE : Date/Time Logger Tagged Bottom
UNIT . 10 : Logging unit Number

BASE . Hays, Kansas : Home Base of Logging unit

ENG . Jason wellbrock : Recording Engineer

WIT . Doug Davis : Witnessed By
~Curve
#MNEM , UNLT VALUE : DESCRIPTION

DEPT .F : Depth

Shamar-1-plus20.las.

The web app displays the LAS file so

the user can verify the data was saved.
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Example: Shamar 1- Digitize Deep Induction Curve from 3500’ to 3600’

This section will add a Deep Induction Log curve to the recently saved Shamar-1-plus20 LAS
version 2.0 file.

Download the Log ASCII Standard (LAS) version 2.0 file.

Shamar —1-plus20

ASCII File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1-plus20.las
Zip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Shamar-1-plus20.zip

Download the following Portable Network Graphics (PNG) image files.
Shamar -1: Dual Induction Electric Well Log Segment:
http://www.kgs.ku.edu/Gemini/Tools/documentation/Resistivity-example.png
Electric Well Log Scale:
http://www.kgs.ku.edu/Gemini/Tools/documentation/Resistivity-scale.png

Data Source

Kansas Geological Survey PC (ASCII Data Files)
KGS Well Info LAS ASCII File Digitize Log
LAS File
%ﬂ[ L
Info E
: | | G

Click on the “LLAS ASCII File” icon button to display the “Select LAS File from your PC”
dialog. Select the Shamar-1-plus20 LAS file.

|= | Select LAS File from your PC. | 23 .|1
Lockin: | data - 2 M-
B Name . Date modified i
o~ “a] Newby-2-28R-Cottonwood_Limestone 12/2/2014 7:23 AM
RecentPlaces 2 Newby-2-28R-Cottonwood_Limestone 12/8/2014 9:21 AM
! B Resistivity-example 7/16/2012 6:28 AM I
B Resistivity-scale 7/16/2012 6:30 AM i
Desktop | Shamar-1 1/21/2015 8:38 AM
ﬂ Shamar-1 1/21/2015 9:30 AM
=" || Shamar-1-plus20 1/21/2015 11:04 AM
Libraries 2] Shamar-1-plus20 1/21/2015 12:09 PM H
; L | Shamar-1-wOhm 1/21/201511:33 AM
i 2] Shamar-1-wOhm 1/21/2015 12:08 PM
Computer | Wellington_KGS_1-28_LAS3 9/18/2014 9:03 AM
Y ﬂ Wellington_KGS_1-28_LAS3 12/17/2014 7:24 AM
m I \MallinAatan KEC 1.27 1 ACY A1/ /IMNIA A-GN ARA
Network " '
File name: Shamar-1-plus20 -
Files of type: lAII Files (*.%) v] [ Cancel ]

— =
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Select the “Open” button to open and parse the contents of the LAS file into the Digitizer web
app. Notice that the “Shamar-1.las 1” tab is automatically added and the “Digitize Log” icon

button enabled.

rData Source

rKansas Geological Survey —— | [ PC (ASCII Data Files)
KGS Well Info LAS ASCII File Digitize Log

LAS File

L

1E 3
= o

rCreate A New LAS File Panel:
rLAS Type Name / ID [ Humber { Tab ID ):

rHeader Information:
Name: Shamar 1 15-131-20205
55-13E1T

Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0

Add

~Well r~Parameters r Shamar-1-plus20.las 1

Note: X Column - save to LAS file indicator, X indicates save this curve & data.

X| MNEM | Units Data Description
X |DEPT |F Depth
X |GR API Gamma Ray
X |NPHI  |PU Meutron porosity
X |DPHI |PU Density porosity
Remove This LAS Panel Remove All LAS Panels

This icon button is only enabled when the Data tab is selected, because it will take the contents
of the “Curves” tab panel in the data tab panel and transfer it to the Digitizer Control dialog.

58



Add New Data Panel Tab

The user has to create a Data Tab before the user can access the digitizer. Enter the name for the
first Data Section “Data 2 in the “LAS Type Name / ID / Number (Tab ID)” text field and then
tab out of the text field, the “Add” button will them be enabled. Select the “Add” Button to
create the “Data 2” tab with all embedded panels to hold the ~Curve Information and the ~ASCII
Log Data Sections.

Create A New LAS File Panel:
LAS Type Name [ ID /! Number ( Tab ID ):

IData 2 Gk
Header Information:

Hame: Shamar 1 15-131-20205
5513EA1T

Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0

Select the “Add” button.

Header Information:

Name: Shamar 1 15-131-20205
5513E17
Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
[ ~well | ~Parameters | Shamar-1-plus20.las 1 | Data 2

~Curves

Note: ¥ Column - save to LAS file indicator, X indicates save this curve & data.

x| unEm| units | pata | Description |

X |DEPT |F | |Depth |

Notice that the “Data 2” tab is next to the “Shamar-1-plus20.las” Tab, with only the “Curves” tab
present. This is just a place holding for the expected data that will be digitized from an Electric
Well Log Image file.

Click the “Digitizer Log” icon button to display the “LAS Plot Digitizer” dialog.
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Step 1: Loading Electric Well Log Plot Image

Step a: Select the “STEP 1: Load LAS Image File” Button to
(a) display the “Enter Directory Path & Filename” Dialog.

I sTEP 1: Load LAS Image File
STEP 2: Set Capture Area for each Track

® Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.

© Track 2: Data Track, i.e. Resisity, Porosity, etc.

Capture Area,
Track 1: Reference Track, Le. Gamma Ray, Caliper, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
stare: 00/® xs: | o ve: | 0| O xsx [ o] ves | o]
Znd: 0.0[ O xo: | ofve: | 0] O xor | of o | 0o E ectory
Total: 00 Heigth (@): 00 Width (wi: 00| clear | T E——— -
|

STEP 3: Identify the Log Curves that will be Digitized

Tracks:  Mnemonic:  Description: Curves ’|C:\Users\xvictor (b)l Search I

@102

Uniits: Curve Plot Axis Limits: Grid:

Units: ° . Add | l Continue l l Cancel I
[ | lLer:jo | Right: [0 | ® unear O 109 [ Ciear [
Note: Maemonic is the unique identifier for the curve; Only a Maximum of 20 Curves Per Log

[ # | Mnemonic| Description | Units | Left Axs ;R!;mkns“ Gnd |

Step b: Select the Search Button to search your PC for the
correct Electric Well Log Image Plot.
NOTE: The starting directory is your home directory.

Moty Remove || Remove All

STEP 4: Digitize Each Curve

Digitized Point Data-
Curves Wrap Around,
O Lett Once ® Mo Wrap © Right Once © Right 2
Depth: Data: Xp: Yp:
00 00 [} (]

[ Deptn | Dsta | pirelx_ ‘,,p!etv li

Digitize Every
Ouan ®12n O

ok [Soun [ @ ECEE

Name | siditemtpe  |Date modified |
Newby-2-28R Cottonwood_Lim..  5.75KB Microsoft Of... 12/2/20147... |~| T .
() Newby-2-28R Cottonwood_Lim.. 2.34KB WinZipFile  12/8/2014 9. Step c: Highlight the Electric Well Log Image

Resistivity-example.png |<(—zs-m—ma-m alraara.c Plotto load into the digitizer. This exampleis

P c . . e s T
Resistivity-scale.png ) PNG image 71612012 6:... a Resistivity Log, Re5|5tw|tv_examp|e_png

[} shamar-1.las 9.72KB LASFile 112112015 8:... |— Select the “Open” Button
j Shamar-1.zip 3.58 KB WinZip File 112112015 9:... p ’

3 Shamar-1-plus20.las 10.7 KB LASFile 1/21/20151...
3 Wellington_KGS_1-28_LAS3.las 547 MB LASFile 9/18/2014 9.... NOTE: Only PNG {Portable Network Graphics)J
JPEG (Joint Photographic Experts Group) or
GIF (Graphics Interchange Format) image file

File Name: |Resi stivity-example.png

Files of Type: |All Files

Stepd: The Electric Well Log Image Plot
directory & filename will be loaded. Selectthe [“gnter birectory patn:
“Continue” Button to load the image into the
program.

My FiIes\TOOLS\GEMINI_TOOLS_HELP\data\Resist‘rvity—example.png‘ == f

(d)l Continue ||‘ Cancel
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Step 2: Set Capture Area for each Track

Step a: In the “Step2: Set Capture Areafor each Track”
set the “Track 2: Data Track ...” Radio button.

Step b: Identify the depth range you wish to digitize. This
example 3500.0to 3600.0 ft, will capture the Shale Layer
plus the additional 20 feet.

Note: The depth range is for both Track 1 and Track 2, but
only Track 2 will be considered since only the Deep
Induction Curve will be digitized.

STEP 2: Set Capture Area for each Track

") Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.

Depth

Start

Depth

End }

R S e I

n,

Track 2: Data Track

Io I

- ==y L o—1

| Stepc: Selectthe “X1:” radio button for the

@'I"rack 2: Data Track, i.e. Reaiasity, Poroaity, etc. Af—
Capture Area,
Track 2: Data Track, i.e. Resisity, Porosity, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
Start: [ 3500.0] ® x1: | D‘w: | 0| QO X1 { [URZH n|
Ena: | 36000| O xe: | 0 vo: | 0| © xo | 0| vor: | 0|
Total: 100.0 Heigth (d): 0.0 Width (w): 00| Clear K
L S
-STEP 2: Set Capture Area for each Track
l.’) Track 1: Reference Track, i.e. Gamma Ray, Caliper, etc.
@Tracl 2: Data Track, i.e. Reasisity, Porosity, etc. f—
Capture Area,
Track 2: Data Track, i.e. Resisity, Porosity, etc.
Depth (ft) Left Axis (pixels) Right Axis (pixels)
stare: | 35000)C xa: 264| va: 11 O xa 645 v 11
End: [ 3600.0] O xo0: 264|vu: 397| @ xo0 645| Y0": 397

Total:

386.0 Width (w):

100.0 Heigth (d):

Stepd: Select the “X0":" radio

381.0| Clear

upper left axis starting depth. With the mouse
pointed to the upper left point left click on the
image and a reddish purple pixel will appear.
This marks the first point of the capture area.
Also notice that the pixel location will be
entered in the Left Axis (pixels) column, Start
Depthrow. In this example this point is at
(264, 11) or 264 pixels from the left side and

~ 11pixels from the top of the image.

button for the lower right axis
ending depth. With the mouse
pointed to the lower right point
left click on the imageand a
reddish purple pixel will appear.
This marks the second point of
the capture area. Also notice

that the pixel location will be
entered in the Right Axis (pixels)

column, End Depth row. In this
example this pointis at
(645,397) or 645 pixels from the
left side and 397 pixels from the
top of the image. Notice further
that the Lower Left Axis point
and the Upper Right Axis points
were automatically filled and a
reddish colored box is drawn
around the “Track 2: Data
Track...” Capture area.

645
SR NN 1L
3500 : S ~H e
ST
0 Yl e
264,11 i TZE ' T~
HET il . I; :
Al | deed —
i 1
I | L i|ih
BT T O I K B
NS
T
| HE- £ 34
Wi deil
2550 b ; -
I8
U
L]
[§
i
Ll
ii 645,307
2300 " 397
IE
Li

61



Step 3: Identify the Deep Induction Resistivity Log Curve that will be Digitized

r STEP 3: Identify the Log Curves that will be Digitized

Tracks: Mnemonic: Description: Curves
(& | @2 ILD |Deep Induction Resistivity

Units: Curve Plot Axis Limits: ~ Grid: Add @
OHM-M | Left: 0.2 |Right: 20000 | O Linear ® 109 [ ciear

Track 1:
Reference Track

Track 2:
Data Track, Induction Resistivity

0 Gamma Ray 150 0.2
| \ | 350 I :

Resistivity (oh_lln—_m)

HNote: Mnemonic is the unigue identifier for the curve; Only a Maximum of 15 Curves Per Log
# | Mnemonic Description | Units | LeftAds | Right Ms‘

| Modity | Remove Remove All |

Step a: The next step is to add the curve you wish to digitize in
this session. For this example the Electric Well Log Image, Deep
Induction Resistivity will be digitized.

Make sure that the Tracks “2” radio button is selected.

To Enter the data quickly you can use the Kansas Geological
Survey (KGS) “Standard” Curve Mnemonics List to build the
Curves List. Click on the “KGS Curves” Icon Button to display the
KGS Standard Curve Mnemonics List.

Step b: Highlight the Deep Induction Resistivity Row and Click
on the “Select” Button. The Deep Induction Curve Information
(Description, Units, Limits and Log Grid) will be transferred to
the “STEP 3: Identify the Log Curves that will be Digitized”
panel.

Stepc: Selectthe “Add” Button to add the Curve to the Curves
Table.

cid_|

EYRE
T

‘ Shallow Resistivity (ohm-m) ==

Deep Induction
istivity (ohm-m)

Re

= &

i\,

L=

Medium Induction [ ™
Resistivity (ohm-m)

STEP 3: Identify the Log Curves that will be Digitized

Tracks: Mnemonic: Description: Curves
@102 | || P
Units: ‘Curve Plot Axis Limits: Grid: Add a’
) . N
Left: |0 Right: |0 @) Linear ) Log Clear

Hote: Mnemonic is the unique identifier for the curve; Only a Maximum of 15 Curves Per Log

# | Mnemanic] Description | Units | Lenaus | Rightaws|  Gria
2|ILD \Deep Induction Resistivity [OHM-M | 0.2| 2,000/Log
Modify | | Remove | ‘ Remaove All

62



Step 4: Digitize the Deep Induction Resistivity Curve

[ STEP 4: Digitize Each Curve The first point is important, notice that the first
Qu +— "D‘:‘"“"’;"‘"‘:"‘“ » || pointis selected above the cyan box. The program
O urves Wrap Around,

e i ORontonce O Riont| 2 computesthe dept_h _fr_om t_he depth end. Whe_n the
== == " " ' | curvesare finally digitized in Step 5 the first point
2 : P (:3 . . .
0.0 00 0 0o || willallow the depth start to be includedin the
Deoth oot o oy sampling. Noticethatthe first pointwhen clicked is
o52594 T A T T A a purplish red pixel and the Depth, Data, Xp and Yp
3.563.731 16.684 447 257| i i “ - Digiti
oss 0ot 807 e s are entered automatically in the “STEP 4: Digitize
3,566.58 23.403 461 268 Remove Each Curve” Panel. Select the Add Button to add to
3.567.617 37.046 480 a2l | o : i :
3288704 = o4 2752 an || the Deep Induction Resistivity Data List.
3,560.171 69.456 506 278|
3,570.984 92332 518 285| |
3572539 112.638 526 291w T ; L RN L o
[ Digitize Every [ step 5: igiize pata 1N E B W I ST T 3?—1
Cant @1t Ot Step 6: Transfer Data & Close Dialog | DeepInduction | 'y | ol )

L = — - . = | Resistivity (chm-m) | _LEEISl T ] I -
Continueto digitize the resistivity e R T .
curve adding enough points to follow | | ! ; ,': HiE i

the curvature of the resistivity - } :

1 ¥ 1

response. At Step 5 the program g | 9

uses linear interpolation to compute | ]

the data value at each depth. Notice | .. - [ | |
the red color points on the Resistivity
curve, these are the digitize points

selected to represent the resistivity |

T
I .
-4
THIRY f
‘ EI |
!
[l :
I: [l

curveresponse withinthe Track 2 - !._._ _ . 1 i il
capturearea. . é o l ! aHt
N ,'{‘ E3 1 1|

NOTE: Do NOT go beyond the Depth | | E.\, N 4 l il
gy o 3 RS 8 a3 S S IO il
End ? ] T | : !I
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Step 5: Digitize Data & Step 6: Transfer Data & Close

Digitize Data: Set the 1/2 ft radio button in the “Digitize Every” Panel. Then select
the “Step 5: Digitize Data” Button to digitize the log curves every 1/2 ft.
Once the Data has been digitized, select the “Step 6: Transfer Data & Close Dialog”

Button to move data back to the “Digitize LAS Image File” Frame.

STEP 4: Digitize Each Curve-

® Lo Digitized Point Data
O [ Curves Wrap Around,
LJ ) Left Once (®) No Wrap ) Right Once ) Right 2 ‘
L
O Depth: Data: Xp: Yp:
O 0.0 0.0 0 0.0
9] ; ;
O 21"& o Datlab oo pixehX T pixel-Y s ‘L‘ Step 5: Digitize Data— Sampling every 1/2 ft
~ . 3 . -
= 3,563.731 16.684 447 2571 = : et A . 33—
O 3,565.026 18.377 451 262 [ T b 1]
O 3,566.58 23.403 461 268 Remove ! ] it Ll i
< 3,567.617 37.046 480 272| ™~ T BRI R oL = -
) 3,568.394) 51.967 494 275|=] T [l
] 3,569.171 59.456 506, 278! 1= - -
O 3,570.984 92832 518 285| | 1 e i
3,572.539 112.638 526/ 291|~ i N i 'i
[ Digitize Every Step 5: Digitize Data 1if b
| LiLs
Quan ®zn O1n Step 6: Transfer Data & Close Dialog ” SR a
H 1 1 H
— g e NS R ARETE
A e B RAHII
= | ‘ | | it Ted
i ! i ;
i - SN 4 11— -
i AT |
1 PO
i o I it :
b 1o Lol 4]
i | it |
| LB
s o) o i
| =K
-' B -
1 |1 i |__11L e
Header Information:- [ Header Information:
[Nnme: Shamar 1 15-131.20205 |Name: Shamar 1 15-131-20205
55-13E-17 5S-13E-17
Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0 Total Depth (TD): 3837.0 Elev (GL): 1294.0 Elev (KB): 1303.0
[ ~Well | ~Parameters | Shamar-1-plus20.las 1 | Data2 | [~Well | ~Parameters | Shamar-1-plus20.las 1 | Data 2
[ ~Curves | -Asci | [ ~Curves | ~AsCH
Note: X Column - save to LAS file indicator, X indicates save this curve & data. DEPT ILD
— 3,500 21.245 -
‘ X[ MNEM | units | Data Description 32005 51956 =
Al EEE i Dopth — - 3.501 22711 1
X ILD  [oHM-M Deep Induction Resistivity 35015 23481 =
3,502 24202 i
35025 24818
3,503 25449
3,503.5] 26.097
3,504 2676
35045 27.441
3,505 26.139
35055 29109
3,506 30.263
35065 31463
3,507 32711
35075 34.007
3,508 35.356
3.508.5] 36,637
3,509 37.794
35005 38.988
3,510 39.737
35105 39.429
3511 30.124
35115 37.585
3512 31772
35125 26.858
3513 22.988
35135 19.832
3514 17.109 =

64



Save Digitized Log Data with Resistivity to a Log ASCII Standard (LAS) version 2.0 File

The Digitizer web app does not verify that the LAS file is correct, i.e. that all the required fields
are present. It only saves the information that is provided as a Log ASCII Standard (LAS)
version 2.0 format file. Check the ~Well & ~Parameters Panels to verify that required data
values are filled for a valid LAS file are present.

Select the Floppy Disk Image = to Open the “LAS File Data Types” Dialog. This dialog
allows the user to make changes or additions to the data before it is saved to a Log ASCII
Standard (LAS) version 3.0 File. Enter the directory path and file name and select continue. This
file was saved to Shamar-1-wOhm.las. The web app displays the LAS file so the user can verify
the data was saved.

File Edit Format View Help

WRAP . NO @ ONE LINE PER DEPTH STEP ~
~well

#MNEM . UNIT VALUE : DESCRIPTION

STRT .F 3500 : start Depth

STOP .F 3601.0 : sStop Depth

STEP .F 0.5 : ste

NULL . -999.25 : Null value

COMP . Moble Petroleum, Inc : comE‘:any

WELL . Shamar 1 : wel

FLD . WILDCAT : Field

SEC . 7 i Section

TOWN . 55 : Township (e.g. 42s) =
RANG . 13 : Range (e.g. 25E)

LoC . 55-13e-17 : Location (Sec Town Ran?e)
Locl . 1515" FSL & 1195' FEL : Location 1 (?uarter calls)
Locz . SWNESE : Location 2 (footages)
PROV . : Province

CTRY . us @ country

STAT . Kansas . State

CNTY . NEMAHA :© County

API . 15-131-20205 : API-Number

UwI . : Unique well ID

SRVC . Log Tech : Serwvice Company

LIC . : Licence Number

DATE . 02/06/2012 : Date preferred format is MM/DD/YYYY
LATI .DEG 39.6137073 : Latitude

LONG .DEG -95.980802 : Longitude

GDAT . NAD27 : Geodetic Datum

X 244102.82 : X or East-West coordinate
Y . 4388921.03 : ¥ or North South coordinate
HZCS . UTM : Horizontal Co-ordinate System
utM . 15.0 : UTM_Location

STUS . D&4 : well status

~Parameter

#MNEM . UNIT VALUE @ DESCRIPTION

EGL .F 1294.0 : Ground Level Elevation

EKE F 1303.0 : Kelly Bushing Elevation

EDF F : perrick Floor Elevation

ERT F : Rotary Table Elevation

TDL F 3837.0 : Tota] Depth Logger

TDD  .F 3832.0 : Total pepth priller

CSGL  .F : Casing Bottom Logger

CSGD  .F : Casing Bottom Driller

Cs5GS . IN 1 Casing size

CSGW .LE 1 Casing weight

BES IN 7.875 @ Bit 51ze

DFT . chemical : Mud type

MSS . : Mud sample Source

DFD  .gm/cc 9.0 : mMud Density

DFV .s/qt : Mud viscosity (Funnel)

DFL .cC : Fluid Loss

PH . ! PH

RM + OHM-M : Resistivity of mud

MST  .DEG-F : Temperature of mud

RME  .OHM-M : Resistivity of mud Filtrate
MFT  .DEG-F : Temperature of Mud Filtrate
RMC . OHM-M @ Resistivity of Mud Cake

MCST  .DEG-F : Temperature of mud Cake

BHT  .DEG-F 116.0 : Maximum Recorded Temperature
RMB . OHM-M @ Resitivity @ BHT

TIMC .DATE : Date/Time circulation stopped
TIML .DATE : Date/Time Logger Tagged Bottom
UNIT . 10 : Logging unit Number

BASE . Hays, Kansas : Home Base of Logging unit

ENG . Jason wellbrock : Recording Engineer

WIT . Doug Davis : Witnessed By

~Curve

#MNEM . UNIT VALUE : DESCRIPTION

DEPT .F : Depth

GR -API i Gamma Ray

NPHI .PU : Neutron porosity

DPHI .PU : Density porosity

ILD  .OHM-M : Deep Induction Resistiwvity =

The program automatically merges the data in the two data tabs into one file.
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Merging Multiple Log ASCII Standard (LAS) version 2.0 Files

This section is designed to show an example of merging 3 Log ASCII Standard (LAS) version
2.0 Files into 1 LAS version 2.0 file. The example is for the Current 1 well in Pontotoc,
Oklahoma. These logs were chosen because the depth sampling were not done at regular depth
intervals, i.e. 10, 10.1, 10.2, etc., but at none even depth intervals, such as, 10.02, 10.12, 10.22,
etc. The step depth is 0.1 for both cases.

This program normalizes the depth for each log before it loads the data in order to make the
process of merging easier and to force the logs to be consistent in sampling.

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: Current 1, Pontotoc County, Oklahoma

Type Log ASCII Standard (LAS) Text Files

NDL http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-NDL.las
SONIC http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-SONIC.las
KUT http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-KUT.las
Type Zip Files

NDL http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-NDL.zip
SONIC http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-SONIC.zip
KUT http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-KUT.zip
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-NDL.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-SONIC.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-KUT.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-NDL.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-SONIC.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1-KUT.zip

Read the three LAS files into the program.

- =
e Step a: Click on the “LAS ASCII File” Icon button in the “PC (ASCII
Kansas Geological Survey PC (ASCll Data Fles) DataFiles) Panel to display the “Select LAS File from your PC” Dialog.
KGS Well Into Digitize Log
] (a) 1
1= =)
- Lookin: | data - 0% i»@~
Create A New LAS File Panel: ,
LAS Type Name /10 / Number ( TabID ) s Name Date modified &
[ o ‘ =» 4 Braun-1.15-051-19251_LAS3 1/5/2015 11:27 AM
e e RecentPlaces 3] Braun-1_15-051-19251_LAS3 1/6/2015 1108 AM [
s ' C_S_line_S10-T6S-R7E 5/23/20111200 AM |=
Total Depth (1D} Eiov (G s g 2)C_S_line_S10-T6S-R7E 12/8/2014920AM
Ll A0 BB s Desktop # Current-1-KUT 6/23/2008 1212 PM
e “rarametars e 2] Current-1-KUT () 1/22/2015 9:30 AM
e Daa i === % Current-1-NDL ¢— 6/23/2008 1212 PM
0P F | [Stop Dept Libraries @] Current-1-NDL 1/22/2015 9:30 AM
09925 ‘Nuupvmu. # Current-1-SONIC 6/23/2008 12:12 PM
. Lompany * 2] Current-1-SONIC 1/22/2015 9:30 AM
1 IFiela Computer 4 dst-fluid 1/15/2015 1:32 PM
'?5\:;";-6 Y] 4 dst-gas 5/15/2012 7:58 AM
[Range (e.9. 25€) _ [ Sonx caction 11821 40U Einst LT EIT TV e
|Location (Sec Town Range) [
; Network b
Location 1 ( iter calls)
1 .ngzxm,;a g File name: Current-1-NDL 4'(_), Open
I co :
Files oftype: [AuFiles (") - Cancel
|Unique Well 1D
|Semvice Company
e e ewiooww || Step bz Select the Current-1-NDL LAS File in the directory list.
cone oce | oo Notice that the “File name:” text field shows the filename selected.
1 oo e ot et oo Select the “Open” button to load the ~Well, ~Parameters and ~Log
o e oo O e ST data sections into the program.
|UTM Location
\Well Status

LAS ASCIl File

LG File

Yo

Create A New LAS File Panel:
LAS Type Hame /1D | Number { Tab D J
I ]| Aea

Header Information:

IName: CURRENT # 1 35123.23588

Total Depth (TD): Elev [GLE: Elev (KB

~Parameters | Current-1-NDL.las 1

(~Carves | -Asca |

Note: X Column - save to LAS file indicator, K indicates save this curve & data.
Daa

1 DEPTH
2 GAMMA RAY
3 SHORT ARN CALIPER

PERC...| |4 DENSITY POROSITY
GiICC 5 COMPENSATED DENSITY
ORI '8 DEEF GUARD RES
PERC... .7 NEUTRON POROSITY

Notice: The filename “Current-1-NDL.las
1”isinserted in the tab. The ~Well &
~Parameters Sectionsin the LAS file is
loaded into the ~Well & ~Parameters
Tabbed Panels in this dialog respectively.

femove This LAS Panel | Remave Al LAS Paneis

Step c: Click on the “LAS ASCII File” Icon buttonin the “PC (ASCII Data
Files) Panel to display the “Select LAS File from your PC” Dialog.

Lookin

Recent Places

Desktop
wal
Libraries

A

Computer

w

Network

). data

Name
2] €5 line_510-T65-R7E
4 Current-1-KUT
2] Current-1-KUT
4 Current-1-NDL
@] Current-1-NDL (d)
4 Current-1-SONIC  s—
@] Current-1-SONIC
4 dst-fluid
4 dst-gas
£ gr_x_section_115-R21-40W-Final
@) gr_x_section_115-R21-40W-Final
B Litho-Density-example
B §itha. Nancinuceal .

-

<[y I

File name: Current-1-SONIC

(- 25 e L

Date modified -
12/8/2014 9:20 AM
6/23/2008 12112 PM
1/22/2015 9:30 AM
6/23/2008 12:12 PM
1/22/2015 9:30 AM
6/23/2008 12112 PM
1/22/2015 9:30 AM
1/15/2015 1:32 PM
5/15/2012 7:58 AM
5/6/2014 11:09 AM
1/7/2015 6:24 AM
6/27/2012 1:06 PM

£170012 792 AKA

d
2,

Files of type: [AnFiles ()

'] I Cancel ]

Step d: Select the Current-1-SONIC LAS File in the directory list.
Notice that the “File name:” text field shows the filename
selected. Selectthe “Open” button to load the ~Well, ~Parameters

and ~Log data sections into the program.



CIEIrS

Data Source
Kansas Geclogical Survey S
KGS Well Info LAS ASCH File Digitize Log

T

Create A New LAS File Panel:
LAS Type Hame / ID./ Number ( Tab D ):

[ [

Header Information:

Name: CURRENT # 1 35123-23508
Total Depth (TD}: Elev (GLY: Elev (KBJ:

~Well | ~Parameters | Current-1-NDLJas 1 | Current-1-SONIC.fas 1 |

" ~Curves | ~ASCH

Note: X Column - save to LAS file indicator, X indicates save this curve & data.

x[ MNEM| Units | Data
[ 1 DEFTH
2 GAMMA RAY

L [DELTATUSEC.. | |3 DELTA TRAVEL TIE
X | TIME(M) USEC 4 NEAR TRAVEL TIME
b [TME(F) USEC | |5 FAR TRAVEL TIME
 [POR(_. [PERC.. & SONIC POROSITY

Notice: The filename “Curret-1-SONIC.las
1" is inserted in the tab. The ~Well &
~Parameters Sectionsin the LAS file is NOT
loaded into the ~Well & ~Parameters
Tabbed Panels since the NDL.las was used
toload those panels.

Remove This LAS Panel Remove All LAS Panels

(=
Data Source
Kansas Geological Survey PC (ASCH Data Files)
KGS Well Info LAS ASCH File Digitize Log

LAS File
well
T‘rﬁu
s

Create A New LAS File Panel:

LAS Type Name /1D Number { Tab 1D
I Add

<

Header Information:
Name: CURRENT #1 35423.23588

Total Depth (TD): Elev (GL): Elev (KB): |
Current-1-NDL.las 1 f Current-1-SONIC.las 1 | Current-1-KUT.las 1 4

“~Curves | -ASCH |
Hote: X Column - save ta LAS file indicator, X indicates save this curve & data.

[ MNEM| Units [ Data | Description
X [DEPT FT 1 DEPTH

X [GAML... |API-GR 12 cAMKUT)

X [POTA. PERC.. 3 POTASIUM

X JURAN_ PPM & URANIUM

X [THOR_.. PP |5 THORIUM

Notice: The filename “Current-1-KUT.las 1”
isinserted in the tab. The ~Well &
~Parameters Sectionsin the LAS file is NOT
loaded into the ~Well & ~Parameters
Tabbed Panels since the NDL.las was used
toload those panels.

Remove This LAS Panel | Remove All LAS Panels

Step e: Click on the “LAS ASCII File” Icon buttonin the “PC (ASCIl Data
Files) Panel to display the “Select LAS File from your PC.” Dialog.

Lookin: | data >~ @F @~
B Name - Date modified i
-p # Braun-1.15-051-19251 LAS3 1/5/2015 11:27 AM
RecentPlaces 3] praun-1_15-051-19251_LAS3 1/6/2015 11:08 AM
! C_S_line_S10-T6S-R7E 5/23/2011 12:00 AM EJ
2] C_S_line_510-T6S-R7E 12/8/2014 %:20 AM
Desktop 9 Current-1-KUT o 6/23/2008 12:12 PM
e @] Current-1-KUT () 1/22/2015 9:30 AM
=l 1 Current-1-NDL 6/23/2008 12:12 PM
Libraries 2] Current-1-NDL 1/22/2015 9:30 AM
. h 4 Current-1-SONIC 6/23/2008 1212 PM
. 2] Current-1-5ONIC 1/22/2015 %:30 AM
Computer 4 dst-fluid 1/15/2015 1:32 PM
Q 2 dst-gas 5/15/2012 7:58 AM
#ar v cortinn 1150 I SIAAMA 110 AN
MNetwork oy ! (ﬂ
File name: Curent-1-KUT —
Files of type: [AnFiles 1) - Cancel

Step f: Select the Current-1-KUT LAS File in the directory list. Notice
thatthe “Filename:” text field shows the filename selected. Select
the “Open” button to load the ~Well, ~Parameters and ~Log data
sectionsinto the program.
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Turn off redundant curves as well as unnecessary curves.

Note: The Curves Table is an Editable Table.

Note: X Column - save to LAS file indicator, X indicates save this curve & data.

X| MNEM | Units Data Description
X |[DEPT |FT 1 DEPTH
GAM(... |API-GR 2 GAM(KUT) |
X [POTA... |PERC. 3 POTASIUM
X |URAN... |PPM 4 URANIUM
X [THOR...|PPM 5 THORIUM

| ~Curves | ~ASCll

Current-1-NDL.Ias 1 | Current-1-SONIC.Ias 1 | Current-1-KUT.las 1 | 4|

Note: X Column - save to LAS file indicator, X indicates save this curve & data.

Current-1-NDL.las 1 | Current-1-SONIC.las 1 | Current-1-KUT.las 1 | <]

~Curves | ~ASCll
Note: X Column - save to LAS file indicator, X indicates save this curve & data.
X| MNEM | Units Data Description
X |DEPT |FT 1 DEPTH
X (GAMMA |API-GR 2 GAMMA RAY
X |CALIP... INCH 3 SHORT ARM CALIPER
POR(... |PERC... 4 DENSITY POROSITY —
X |DEN(... |GICC 5 COMPENSATED DENSITY
X |[RES(... [OHM-M 6 DEEP GUARD RES
X |POR(... |PERC... 7 NEUTRON POROSITY

Current-1-NDL.las 1 r Current-1-SONIC.las 1 rl':urrent-1 -KUT.las 1 4| Step g Selecting the Current-1-KUT.las 1

[ ~Curves I ~ASCHl

Tab. Click into the X Column at the “2
GAM({KUT)” Row. Removethe X which will
indicate that this curve will not be
included in the final LAS file.

Step h: Selecting the Current-1-SONIC.las
1 Tab. Clickinto the X Column at the “2
GAMMA RAY” Row. Removethe X which

X| MNEM| Units Data Description will indicate that this curve will not be

X |DEPT |FT ; gi;mm'r included in the final LAS file. Do the same
GAMMA [API-GR — ) .

% IDELTATIUSEC.. 3 DELTA TRAVEL TIME forrows 4,5,6 just to show in the final LAS
TIME(N)|USEC 4 NEAR TRAVEL TIME «————| || file that the curves were not loaded.
TIME(F) [USEC 5 FAR TRAVEL TIME ——

POR(.. |PERC... 6 SONIC POROSITY —

Stepl: Selecting the Current-1-NDL.las 1
Tab. Click into the X Column at the “4
DENSITY POROSITY” Row. Removethe X
which will indicate that this curve will not
be included in the final LASfile.

Stepj: Check the ~Well & ~Parameters Panel to verify that required datavalues are filled for a valid LAS file are present.

Header Information:

Header Information:

Name: CURRENT # 1 35-123-23588 | Name: CURRENT #1 35-123-23588
55-13E17 55-13E17

Total Depth (TD): 3837.0 Elev (GL): 7T75.0 Elev (KB): Total Depth (TD): 3837.0 Elev (GL): 775.0 Elev (KB):
[~Well | ~Parameters | Current-1-NDL.las 1 | Current-1-SONIC.las 1 | . [+| [ ~Well | ~Parameters | Current-1-NDLlas1 | Current-1-SONICJas 1 | . |»

MNEM | Units Data Description MMEM | Units Data Description

STRT |FT 0.0 Required |Stait Depth GL__|M 775.0 Necessary |Ground Level Elevation

ISTOP _|FT 594.0 Reguired [Stop Depth EKB M Kelly Bushing El

STEP |FT 0.1 Required [Step EDF F Derrick Floor

INULL -999.25 Reguired Null Value ERT |F Rotary Table Elevation

COMP KGS-0GS Company TDL F 13837.0 Necessary Total Depth Logger

WELL CURRENT # 1 Required weil TDD 593.6 Total Depth Driller

FLD Field CSGL 862 'Casing Boltorn Logger

SEC 17 Section CSGD 'Casing Bottom Driller

TOWN 55 T ip (e.g. 425) CSGS |IN Casing Size

RANG 13E Range (e.g. 25E) CSGW LB Casing Weight

LOC 55-13E-17 Required |Location (Sec Town Range) BS IN 3.00 Bit Size

LOC1 1515 FSL & 1195 FEL Location 1 (guarier calls) DFT WATER Mudtype

Loc2 SW NE SE Location 2 (footages) WSS NA Mud Sample Source

IPROV Province DFD  |gm/cc 9.0 Mud Density

CTRY us Required Country DFV S Mud Viscosity (Funnel)

STAT OKLAHOMA Required State DFL cc Fluid Loss

ICNTY PONTOTOC Required |County PH PH

API 35-123-23588 Required API-Number RM INA F of Mud

() Unique Well ID MST NA Temperature of Mud

SRVC Senice Company RMF istivity of Mud Filirate

Lic Licence Number MFT Temperature of Mud Filtrate
IDATE 06/10/2008 Date preferred format is MWDDYYYY RMC INA Resistivity of Mud Cake

LATI N34.706 Latitude MCST Temperature of Mud Cake
LONG W96.638 Longitude [BHT _|DEGF [116.0 Maximum R: Ti

GDAT NAD27 Geodetic Datum RMB _ |OHM-M Resitivity @ BHT

X 2441102.82 X or East-West coordinate TIMC |DATE |NA Date/Time Circulation Stopped
Y 4388921.03 Y or North South coordinate TIML  |DATE Date/Time Logger Tagged Boltom
HZCS UTH Horizontal Co-ordinate System UNIT 401 Logging Unit Number

UTH 15.0 UTM Location BASE Home Base of Logging Unit
STUS Loc ‘ell Status || [EnG RUNMELS Recording Engineer

WIT Witnessed By
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Saving Data as a Log ASCII Standard (LAS) version 2.0 file
= Help: Save Data in a Log ASCII Standard (LAS) File, version 2.0

File Edit Format View Help

Kansas Survey PC (ASCH Data Files)
. i LAS ASCH File Digitize Log
Stepl: Select the “Floppy .
- .
Disc” Icon Button to display
& H
the “Enter Directory Path &
. PR
Filename” Dialog.
LAS Type Rame [ T0 7T Number [ 1ab 10 J:
‘
Header Information:
Hame: CURRENT #1 35.123.23588
58-13E17
Total Depth (TO): 3837.0 Elev (GLE775.0 Elev (KB):
~Well | ~Parameters | Current-1-NDLlas 1 | Current-1-SONIC.das 1 | . [»
'_ I.INEI.I: Units: | Data | Description [
[STRT _|FT (30,0 o |Stait Depth
[STOP [FT 5840 |Stop Depin
[STEF |FT 0.1 |Step
[NULL | 90025 | Hull Value
[conP | |KGS-06S |Company
WELL CURBEMT#1 _\VQII
(Field
Step k: Change the Start Section
|Township (e.g. 425)
Depth from 0.0 to 30.0ft. [Range (6.9 25€)
(Location (Sec Town Range)
== [1515' FSL & 1195 FEL |Location 1 (quarter calls)
lLocz | |SWNE SE |Location 2 (foctages)
[PROV | | |Province
[CTRY | s Country
|STAT | |OKLAHOMA |State
lohTY | |PONTOTOC |County
eer | |35-123-23588 |APLNumBer
juw | |Unigue Well ID
[SRVC | |Sendce Company
juc | | |Licence Number
|DATE | DEM0/2008 |Date preferred format is MWDDAYYY
Lam | [N34706 [Latitude
ILONG | [W6.538 [Lenginde
|GDAT | NAD2T |Geodetic Datlum
X | (244110282 |X or East-West coordinate
v | |4383921.03 ¥ or Morth South coordinate
[HZCS | uTM |Horizontal Co-ordinate System
(T 15.0 UTM Location
LT Lot |Well Status
Remove All LAS Panels

~version
#HMNEM |, UNIT VAIZ_

WELL . cul

1515" FSL &

APT . 35-
Ul L
DATE . o

x : 2
Y 4
hzcs

S'rus

~Par ameter

#MNEM |, UNIT VALUE
EGL .M 775.0

m
2
EEEES

3837.0
TOD . 593.6
. 8.62

3.00
DFT . WATER

OFD  .gm/cc 9.0
5

L) NA
MST . NA

NA
116.0
«DATE NA
UNIT . 401
ENG . RUNNELS

VALUE

VE @ DESCRIPTION
<0 @ CWLS LOG ASCII STANDARD - VERSION 2.0
NO @ ONE LINE PER DEPTH STEP

30. start Depth

594.0 stop Depth
0.1 e?

-994, 25 null value

KG5-0G65 @ C anmy
RRENT # 1 : wel

17 @ section

55 : Township (e.g. 425)

138 : Range (e.g.
55-13€-17

: Location (Sec Town uan?
1195° FEL : Location 1 E uarter calls)
SW NE SE : Location 2 ootages)
: Province
Us : Country
OKLAHOMA @ STate

PONTOTOC @ Count
123-23588 : API-Number
3 Umigue well ID
: Service Company
: Licence Number
6/10/2008 : pate preferred format is mM/DD/YYYY
N34.706 : Latitude
wW36.638 : Longitude

NAD27 : Geoderic patum
441102.82 : X or East-west coordinate
388921.03 : ¥ or North South coordinate
UTM @ Horizontal Co-ordinate System
15.0 : UTM_Location
Loc @ well Status

: DESCRIPTION

Ground Level Elevation
: Kelly sushing Elevation
: berrick Floor Elevation
i Rotary Table Elevation
: Total Depth Log%
: Total pepth priller
: Casing Bottom Lng?
: Casing Bottom Driller
1 Casing 5ize
H casln? weight

: Mud €

: Mud samp]e source

1 Mud Density

: Mud Vlscosﬂ.y {Funnel)
: =1uid Lo

: Rssis(iv‘lty of mud

: Temperature of Mud

+ resistivity of mud Filtrate

: Temperature of Mud Filtrate

¢ Resistivity of wud cake

¢ Temperature of Mud cake

: Maximum Recorded Temperature
¢ Resitivity @ BHT

1 Date/Time Circulation Stopped
: Date/Time Logger Tagged Bottom
: Logging unit Number

! Home Base of Logging unit

: Recording Engin

i witnessed By

i DESCRIPTION
1 DEPTH

1| »

To view the output of this example, 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: Current 1, Pontotoc County, Oklahoma

LAS 2.0

http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1.las

Zip File

http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1.zip
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Current-1.zip
http://www.kgs.ku.edu/software/DEWL/HELP/pc_write/index.html

Split Log ASCII Standard (LAS) version 3.0 Files

This help page is designed to show an example of splitting the 2 Log data sections in a Log
ASCII Standard (LAS) version 3.0 File into 1 LAS version 2.0 file. The example is for the
Kendrick 23-1 well in Stanton, Kansas. This log was selected to demonstrate separating the other
well data from the LAS 3.0 file and saving only the log data to the 2.0 file.

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: Kendrick 23-1, Stanton County, Kansas

LAS 3.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/LAS3-Kendrick 23-1.las

Zip File http://www.kgs.ku.edu/Gemini/Tools/documentation/LAS3-Kendrick 23-1.zip

The LAS3-Kendrick _23-1.las file is a Log ASCII Standard (LAS) version 3.0 file with the
following data sections,

2 Log Data Sections,

Core Data Section,

4 Tops Data Sections,

Sequence Stratigraphy Data Section,
Perforation Data Section,

Profile Plot Control Data Section.
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http://www.kgs.ku.edu/Gemini/Tools/documentation/LAS3-Kendrick_23-1.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/LAS3-Kendrick_23-1.zip

Step a: Click on the “LAS ASCII File” Icon button in the “PC (ASCII

Kansas Geological Survey H H ", i+ ”» -

Sl sortae og I Data Files) Panel to display the “Select LAS File from your PC” Dialog.
chisis l,,, e
Y] o )
e ] S o
Create A New LAS File Panel: Lo U dala 0@

LAS Type Name /10 / Number ( Tab 10 ): L Name v Date modified -
[ J -p 7 dst-gas 5/15/2012 7:58 AM
Header Information: RecentPlaces @ g x section_115-R21-40W-Final 5/6/2014 11:09 AM
Name: ! a) gr_x_section_11S-R21-40W-Final 1/7/2015 6:24 AM

Total Depth (TO): Elev (GLY: Elev (KB): 7 LAS3-Kendrick 23-1 €—— 7/25/20121219PM [
el -araneers | Desktop  @]lAs3-Kendrick23-1  (b) 1/22/2015 11:41 AM ‘EJ
Units | Data s R Litho-Density-example 6/27/2012 1:06 PM
‘;‘::g:ﬁ - R Litho-Density-scales-example 6/27/2012 7:28 AM
| — step Libraries Measured_Section-Sec_24-T12S-R18E 10/27/2014 6:29 AM
199925 {:::Irln\;:':: ) Measured_Section-Sec_24-T125-R18E 12/8/2014 9:20 AM
Well * & Measured_Section-Sec_24-T125-R18E_las 10/30/2014 11:20 AM
Computer @) Measured_Section-Sec_24-T125-R18E _las 12/8/2014 9:20 AM
428) & Meridith_2-A-T31S-R1W-sec28 10/23/2014 7:13 AM
[ R:canon (Snc'sl‘Eir)un Range) g‘ ‘Q?lﬂnn‘d?'k 7./\.7:1:.»1\11';'“’): 172/189014 1292 ou' X
| Location 1 (quarter calls) Network (b)
;?:"3:22 ) File name: LAS3-Kendrick_23-1
| Country
State Files oftype: (AnFiles (1) v
County
[AP1-Number
| Unigue Well ID
I} Service Company |
e semoony || Step b: Select the LAS3-Kendrick_23-1 LAS Filein the directory list.
s Notice that the “File name:” text field shows the filename selected.
or East-West coordinate Selectthe “Open” button to load the ~Well, ~Parameters and ~Log
of Notth South coordinate . .
0] Horizontal Co-ordinate System data sections into the program.
| UTM Location
[Well Status
Remove This LAS Panet Romove ATLAS Pancls

PC (ASCHI Data Files)
LAS ASCH File

Digitize Log
Create A New LAS File Panel:

LAS Type Name (10 Numer [ Tab D ):
I ]| Aee

Header Information:

[Name: KENDRICK 23-1
1295 R4W, S6¢. 23
Total Depth (TD): 5654.0 Elev (GL): 3373.0 Elev (KB): 3385.0

~Parameters | LAS3-Kendrick_23-1.1as 1 | LAS3-Kendrick_23-1.1as 2 |«
[ ~Curves | ~AsCil
Note: X Column - save to LAS file indicator, X indicates save this curve & data.

15-187-20632

MNEM | _Units. Data Desaiplion ]
EFT 1 Depth Curve |
1 GAMMA RAY
2 CALIPER
PEF 3 PHOTO ELECTRIC FACTOR

4 DENSITY POROSITY
5 NEUTRON POROSITY

{clex] 4 BULK DENSITY
GIC3 5 DELTARHO

& LIMESTONE

7 SANDSTON

E
8 SHALE OR DOLOMITE

Notice: Sincethis was a LAS 3.0 File there
are 2 tabbed panels with the filename
“LAS3-Kendrick_23-1.las” with the log
number next to each name. The ~Well &
~Parameters Sectionsin the LASfile is
loaded into the ~Well & ~Parameters
Tabbed Panels in this dialog respectively.

Remove This LAS Panel Remave All LAS Panels




Turn off redundant curve.
Note: The Curves Table is an Editable Table.

LAS3-Kendrick_23-1.1as 1 | LAS3-Kendrick_23-1.1as 2 |

~Curves | ~ASCll

4| Stepc: Selectingthe LAS3-Kendrick_23-1.las 1

Tab. Click into the X Column at the “1

Note: X Column - save to LAS file indicator, X indicates save this curve & data.
X| MNEM | Units Data Description

X |DEPT |F 1 Depth Curve

GR GAPI 1 GAMMA RAY

SP MV 2 SPONTANEQUS POTENTIAL
X [QLRA |— 3 RX0/RT QUICK LOOK RATIO
X [ILD OHMM 4 DEEP INDUCTION
X [ILm OHMM 5 MEDIUM INDUCTION
X |SFL OHMM 6 SPHERICALLY FOCUSED LOG
X [TENS |LBF 7 TENSION

LAS3-Kendrick_23-1.1as 1 r LAS3-Kendrick_23-1.las 2

GAMMA RAY” Row. Remove the X which will
indicate that this curve will not be included in
the final LAS file.

.| Stepd: Selecting the LAS3-Kendrick_23-1.1as 2

[ ~Curves [ ~AsCll
Note: X Column - save to LAS file indicator, X indicates save this curve & data.
X| MNEM | Units Data Description
DEPT |F 1 Depth Curve
X |GR |GAPI 1 GAMMA RAY
X |CALI |IN 2 CALIPER
X |PEF PEF 3 PHOTO ELECTRIC FACTOR
X |DPHI VWV 4 DENSITY POROSITY
X |[NPHI VWV 5 NEUTRON POROSITY
X |RHOB |G/C3 4 BULK DENSITY
X |DRHO |G/C3 5 DELTARHO
X [VIM3 |V 6 LIMESTONE
X [V2M3 VvV 7 SANDSTONE
X [V3M3 W 8 SHALE OR DOLOMITE

Stepe: Check the ~Well & ~Parameters Panel to verify that required datavalues are filled for a valid LAS file are present.

Tab. All the these curves will be included so
nothing needs to be done.

~Well | ~Parameters | LAS3-Kendrick 23-1.Jas 1 | LAS3-Kendrick... [+| [ ~Well | ~Parameters | LAS3-Kendrick 23-1.as1 | LAS3-Kendrick 2. |»
Data L_ Description [ MnEM [ Units Data D i
Required |Start Depth EGL |F 3373.0 Necessary Ground Level Elevation
Required |Stop Depth EKB |F 3385.0 Kelly Bushing Elevation
Required [Step EGE 0.0 Derrick Floor Elevation
Reql.ured Mull Value ERT ’E Rotary Table Elevation
(COMP J.M. Huber Corp Ci oL |F 5654.0 Necessary Total Depth Logger
WELL KENDRICK 23-1 Required [Well TDD lE 5650.0 Total Depth Driller
|FLD ARROYO [Field CsGL F 1677.0 Casing Bottom Logger
SEC 23 Section CSGD |F 1682.0 Casing Bottom Driller
TOWN 295 Township (e.9. 42S) CSGS |IN Casing Size
RANG 41w Range (e.g. 25E) CSGW |LB Casing Weight
Loc T208 R41W, Sec.23 Required |Location (Sec Town Range) BS IN Bit Size
ILOC1 NW NE NW Location 1 (quarter calls) |DFT GEL/CHEM Mud type
Loc2 5006 North, 3729 West, from SE .. |Location 2 (footages) =S Mud Sample Source
[PROV |Province DFD_ |LBIG 9.0 ]ﬁua Density
CTRY us Required |Country DFV S 55.0 IMud Viscosity (Funnel)
STAT Kansas Required |State DFL  |C3 70 Fluid Loss
CNTY STANTON Required |County PH 95
AP |15-187-20632 Required [API-Number R OHMM |2.52 |Resistivity of Mud
uwl [ Unique Well ID MST |DEGF |730 Temperature of Mud
SRVC L g Sendce Gi RIF__[OHMM |2.23 Resistivity of Mud Fillrate
LIC Licence Numbar ___ MFT _ |DEGF ]I:\ perature of Mud Filtrate
DATE 12/11/2006 Date preferred format is MIWDDYYY RMC  lOHMM 289 Resistivity of Mud Cake
LAl __DEG _|37.5186 Latitude MCST |DEG-F [Temperature of Mud Cake
LONG [DEG |-101.7743 Longitude BHT |DEGF |115.0 Maximum Recorded T
(GDAT NAD27 Geodetic Datum RME  |OHM-M Resitivity @ BHT
§ f?sg;fosg . ’;g: f;:;‘:ii;‘m’“'“‘e TIMC |DATE 1410211992 Date/Time Circulation Stopped
: - = TIML  |DATE |14/02/1992 Date/Time Logger Tagged Boltom
ﬁs m :ﬁta‘gﬁ%ﬁw'"m System UNIT 8278 Logging Unit Number
STUS GAS—P&A Well Stalus BASE |Liberal Home Base of Logging Unit
ENG [Jim Mitchell |Recording
wiT |Bill Sidoens |Witnessed By
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Saving Data as a Log ASCII Standard (LAS) version 2.0 file

a4 Help: Save Data in a Log ASCII Standard (LAS) File, version 2.0

Data Source

Stepf: Select the “Floppy
Disc” Icon Button to display
the “Enter Directory Path &
Filename” Dialog.

PC (ASCH Data Files)

LAS ASCH File Digitize Log

15-187-20632

]

LAS Type Hame /1D | Number { Tab 1D ):

Header Information:

Name: KENDRICK 23.1

T295 R41W, Sec. 23

Total Depth (TD): 5654.0 Elev (GL): 3373.0 Elev (KE): 3385.0

~Well | ~Parameters | LAS3-Kendrick_23-1.las 1 | LAS3-Kendrick_2...

MNEM | Units | Data | Description
|STRT_|F [ar910 |Stait Depin
|sTOP_|F |5668.0 |Stop Deptn
[STEP_F 05 Step
UL | 98,99 [Null Value
|[COMP_ | _JM. Huber Corp Company

WELL KENDRICK 23-1 Well
FLo | (ARROYO [Field
sEC | 23 Section
(Town | [208 [Township (e g. 428)
[RANG | 41w |Range (e 25E)
iLoc | [T295 R41W, Sec. 23 [Location {Sec Tawn Range)
iLoct | NW NE NW Location 1 (quarter calls)
Locz | /5006 North, 3729 West, from SE ¢, Location 2 (footages)
|PROV | | Provinca
ICTRY | lus [Country
STAT | |Kansas [State

CHTY STANTOMN County
Pt | 115-187-20832 [AP1-humber
juwl | | Unigue Well ID
[SRVC | |Schiumberger |Senice Company
[LiC | | Licence Humber
[DATE | 121172006 Date prefemed format is MMDDYYYY
lLam [DEG (375186 ILatitude
[LONG [DEG  |-101.7743 ILongitude
(GDAT | [NADZ7 |Geodetic Datum
IE3 | 25484553 X or Easl-West coordinate
Y | 4155810.75 ¥ or Morth South coordinate
|HICS | Ut Horizontal Co-ordinate System
juth | 140 |UTM Location
[STUS | GAS-PEA Well Status

J I Remove All LAS Panels

File Edit Format

INEM
VERS

WRAP .

~well

#MNEM

STRT
STOP
STEP
NULL
COMP
WELL
FLD
SEC
TOWN
RANG
Loc
Locl
Loc2
PROV
CTRY
STAT
CNTY
API
UWT
SRVC
LIC
DATE
LATI
LONG
GDAT
X

¥
HZCS
um™

~version
SUNTT

.DEG
«DEG

~Par ameter

WNEM

LUNIT

View Help
WALUE : DESCRIPTION ‘
2.0 : CwWL5S LOG ASCII STANDARD - VERSION 2.0 =
NO I ONE LINE PER DEPTH STEP
VALUE : DESCRIPTION
3791.0 : start Depth
5558‘2 1 Stop Depth
-99.99 : nu'l? value
J.M. Huber Corp : any
KENDRICK 23-1 : wel
ARROYO @ Field
23 section

295

41w

T295 R41W, 5ec. 23

NW NE Nw

5006 north, 3729 west, from SE corner
us

Kansas

STANTON

15-187-20632

schlumberger
12/11/2006
37.5186
-101.7743
4155810 .r5
14.0
: DESCRIPTION

: Ground Level Elevation
: Kelly Bushing Elevation

.0

-0

.0 : perrick Floor Elevation

: Rotary Table Elevation

5654.0 : Total Depth Lo
5650.0 : Toral pepth nr??'ler
1677.0 : Casing Bottom LDQ?
1682.0 : casing Bottom Driller

: casing size
H CESIH? weight

+ Bit
GEL/CHEM : Mud Type
: Mud samp‘le source
9.0 : Mud pensit
55.0 : Mud Vlscosity (Funnel)
7.0 r'luld Loss
9.5 :
2.52 Resisﬂvh:y of uud
73.0 : Temperature of
2.23 : Resli:stivir.y of lvuu Filtrate
: Temperature of Mud Filtrate
2.89 : resistivity of mud cake
: Temperature of mud Cake
115.0 : Maximum Recorded Temperature
i ResTTivity @ BHT
14,/02,/1902 : pate/Time circulation Stopped
14_.-'02.-"1992 : pate/Time Logger Tagged Bottom
B27E : Logging Unit Number
Liberal : Home Base Logging unit
Jim Mitchell Record1ng Engineer
Bill sidoens : witnesse

: chwshp Ce. g

1 Range
¢ Location (sec Town Ramf
! Location 1 E?uarter ca

: Location 2

: coun:ry

: State

1 County

i API-Number

: Unique well 1D

: Service Company

! Licence Number

: pate preferred formar i
: Latitude

: Geodetic Datum

¢ X or East-west coordina
1 ¥ or wnorth South coordi
: Horizontal Co-ordinate
: UM Location

: well Status

425)
(e.q. 25€)

0OTAges)
Provin

itude

Lnl, Col1

To view the output of this example, 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: Kendrick 23-1, Stanton County, Kansas

LAS 3.0

http://www.kgs.ku.edu/Gemini/Tools/documentation/Kendrick 23-1.las

Zip File

http://www.kgs.ku.edu/Gemini/Tools/documentation/Kendrick 23-1.zip
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Kendrick_23-1.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Kendrick_23-1.zip
http://www.kgs.ku.edu/software/DEWL/HELP/pc_write/index.html

