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Atlas

Atlas maps Oil and Gas Wells by County, Oil Field, and by user-drawn areas. Program features
include Database Editing, Formation Top and Well Status Displays, Document Image and LAS File
Displays, Data Exporting for 3D plotting, Log Viewing, and Detaill Map Features by County.
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Atlas 3.0

Copyright © 1999.

Subsurface Visualization Lab (SVL), Michigan Technological University, Houghton, MI.
J. R. Wood, Director of SVL, jrw@mtu.edu

C. J. Asida, Programmer, cjasidla@mtu.edu

ImagN' for Windows
(Used for displaying document images.)

This product contains portions of imaging code owned by Pegasus Software LLC, Inc., and Pegasus
Imaging Corporation, Tampa, FL, www.pegasusimaging.com

Map ObjectsLT

(Used for displaying maps.)

Portions of this computer program are owned by Environmental Systems Research Institute, Inc.
Copyright © ESRI, 1998. All Rights Reserved. Use, duplication, and disclosure by the U.S.
Government are subject to restrictions set forth in FAR A852.227-14 Alternate 111 (g)(3) (Jun 1987),
FAR i€ ¥,A852.227-19 (JUN 1987), and/or FAR A§12.211 / 12.212 [Commercial Technical
Data/Computer Software], and DFARS A§252.227-7015 (NOV 1995) [Technical Data] and/or
DFARS A§227.7202 [ Computer Software], as applicable. Contractor/Manufacturer is Environmental
Systems Research Institute, Inc., 380 New Y ork Street, Redlands, CA 92373-8100 USA. Some data
are provided by GDT, Copyright Geographic Data Technology, Inc. All Rights Reserved.

Defining a Project

A Project isdefined to include al of the wellsin a given database, along with the Map files of where
the wells are located and any supporting document files, such as Scout Tickets or Driller Reports.
When a project is loaded, the user must select a subset of the wellsin the Project to plot, edit, or
export.

The Selected Wells may be:

All wellsin the project

All wellsin one or more Counties

All wellsin one or more Qil Fields

All wells located within a user-drawn rectangle

ApONPE
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ProjectList.mdb isan MS-Access database, which isloaded into the install directory during Set Up.
Thetable, Projects, is updated with the Form, Project I nformation, which isloaded when a user
Opens a Project or adds a New Project to Atlas.

ok Project Information Ed
— Project Data
ichigar Atas -
Project Hame: I J
Project Database: |D:'\.&tlasS'\data'&Ml_ﬁtlas.mu:II:u Browse... I
Formation Top Picks
’7 &+ Measured Depth © Subsea Depth Hole or Hull ¥alue: I.ggggg
—Mapz [Select one or more]
Wworld Map [Country Borders]: | Browse... I
Country Map [State Borders): | Browse... I
State Map [County Borders): ID:'H.f-‘-.tIasS'\data'\cu:QEnames Browse... I
Cirectory of M ap Features: Id:'\tigerdata'\ Browse. . I
— Document Imagesz [Optional]
Document Type Document Boot Directory
1 ISn:cuut Ticket Id:‘\scuuttickets'\ Browse... I
2. IDriIIer R epart Iu:l:"u:lriller_repcurts"-. Erowse... I
Open Cancel Remove. .. | Set Project Extents. .

Project Name

Open an existing Project: Select an existing project by clicking on a Project Name in the List Box.

Set up a New Project: Type the Project Name in the Text Box, and fill in the rest of the project

information.

Project Path

Path of the Project Database.

The database included with the Atlasis M1 _Atlas.mdb and will be installed in the "Data"

subdirectory of the Installation Directory.

For mation Depth Option Buttons
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The Measured Depth and Subsea Depth Option buttons describe the format of the Formation Depth in
the Tops table. Measured Depth is the default.

Hole or Null Value

The value set to be the Formation Depth in the Export table for records, which have no value for the
Selected Formation Top. The default value is -99999.

M aps

At least one of the map files must be defined for the Project. In the path given, there must be 3 files
associated with the Shape file selected (*.shp, *.dbf, *.shx).

The map filesincluded with Atlas are the shape files needed for the State Map of Michigan. All of
the Michigan counties are included in these files.

World Map contains outlines of all the countries in the world.
Country Map contains outlines of al the statesin one or more countries.
State Map contains outlines of all countiesin one or more states.

Directory of Map Featur es points to a directory which holds shape files for individual map features,
such as lakes, streams, roads, and township boundaries.

Document | mages

Document Images are multiple-page TIFF Image Files, which were created by scanning paper
documents associated with the Wellsin the Project Database. Atlas allows for two different types of
documents, which can be defined by the user.

Document Type is the name given to describe the document.
Document Path is the path of the Root Directory of where the TIFF Images are stored.

Document1 and Document2 are fields in the Project Database that are set to true if adocument of the
given type is attached to the well. The ScoutTickets and DrillerReports tables hold the subdirectories
and file names of documents 1 and 2 respectively. These tables are connected to the header table
through the permit number.

In the Michigan Atlas project, Document 1 refers to the Scout Tickets and Document 2 refers to the
Driller Reports. All of the Scout Tickets available for the wells in the database are on the CD, but not
all of the Driller Reports are available. The Document Paths can be set to the directories on the CD-
ROM and the Atlas program will display them from there.

Examplefor the Michigan Atlas Database: If the CD-ROM driveis E:\, then the Document1 Type

is Scout Ticket and the Path is E:\ScoutTickets\. The Scout Ticket TIF files are stored in
Subdirectories under this directory on the CD-ROM. Each Subdirectory is a County Name, and there
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may be subdirectories under the Counties for the Township names.

Command Buttons

Open

Validate entries on the form and Load the Atlas Form that displays the Maps and Well Locations.
Cancel

Exit

Remove...

Remove the selected Project Definition from the ProjectList database, but do not delete any datafiles.
Set Project Extents...

Set the Top-L eft and Bottom-Right L atitude/L ongitude extents of the project.

. Project Extents I =]

Lat/Long Coordinates for Top Left Corner of Project Extent:

Top [Latitude] Left [Longitude]

||44.5 -85

Lat/Long Coordinates for Bottom Hight Corner of Project Extent:

Bottom [Latitude] Right [Lonmtude]

43 -24

Get Extents from Database

k. ‘ Cancel ‘

If the Get Extentsfrom Database button is clicked, the Extent values are filled in by the maximum
and minimum L atitudes and Longitudes in the Project Database. Otherwise, the values can be
manually entered in. When OK is clicked, the values are stored in the ProjectList.mdb Database,
and are used in the mapping program to zoom in to the extents of the project.

Project Database:

"MI_Atlas.mdb" isan MS-Access database, which is automatically installed in the "data”
subdirectory of the install directory. It contains Well Header and Formation Tops data for 30 QOil
Fieldsin 7 counties in central Michigan. This database can be substituted with similar datain a
different M S-Access database as long as the required tables and fields are included. Data can be
loaded into the Atlas program by:
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1. Copying the structures of the tablesin M1_Atlas.mdb to new empty tables within anew MS-
Access database, and then appending records to the tables, or

2. Opening an existing M S-Access database and renaming the tables and fields to the same names
in M1_Atlas.mdb.

Tables;

All_Well_Headers
All_Well_Tops
FormationNames
OilFields
Counties
Document1
Document2
LASFiles
DetailMapLayers
UserMaps

All_Well_Headers

This table holds the general information about each well in the database. Because Atlas allows the
user to edit fields, all of the fields must be in the database. However, the ones marked with
(*Required), must have valid datain order for the functions of Atlasto work correctly.

Index: OilField, ASC; Permit, ASC
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Field Mame Data Tvpe Descripkion
ni Permit] Texk Unique Well Identifer (*Required)
| [ %ilField Texk il Field Name (*Required)
| ['Well_Skatus Text W .B. Harrison Stakus Code
| |Latitude Murnber Latitude (*Required)
| |Longitude Murmber Longitude (*Required)
| [kE rumber kKelly Bushing (*Reguired)
| |IP-Before Mumber Initial Production Before Water Injection
|| IP-After Murnber Initial Production After Water Injection
|| IP-Waker Text Initial Production of 'Water Cut
| |Top_Porosicy Texk Cundee Top of Porosiky
| [Subsea_TD Murmber Total Depth (Subsea Depth)
|| Comment Text
|| Docurmentl Yes/ho Indicates a Document] (ex, Scouk Ticket) is atkached to Permit
| |Documentz YesiHo Indicates a Document2 {ex, Driller Report) is attached to Permit
| [LASFile Yesho Indiates a LAS file is attached to Permit in table LASFiles
|| Operator Texk il el Drilling Cormpany
| |LeaseMame Text Well Marne
| [welinbr Texk Wil Murnber
| [ CountyiCode Murmber County Code
|| CountyMame Texk Counky Mame (*Required)

B All_ Well Headers : Table _ O

b

Field Mame Data Tvpe Descripkion

I Texk Township

| |RNG Text Range

|| Section Murnber Section

|| SketrQkr Texk Civil Locakion within a 1/4 of a 1)4 of a section

| [ Qtrdtr Text Civil Locakion within a 14 of a seckion

| [ Quarter Text Civil Locakion within a section

|| NSOk Distance Mumber Feet from Maorth or South quarter of a Seckion

|| MSDir Texk MorthfSouth Direction of Fookage Call

| |EWQkrDiskance Mumber Feet from Eask or Wesk quarter of a Section

| |EWDir Text EastfWest Direction of Footage Call

| |TD Mumber Tokal Depth (Measured Depth)

| |FormTD Text Forrnation at Tokal Depth

| |IssueDate Date| Time Permit Issue Date

|| CrillskartDate Dake/Time Crill Skart Diake {SPUDY

|| DrilliCemplDate Drate  Time Crrill Completion Date

|| WelTvpe Texk DR el Type Code

| |'Wellskatus Texk DMR Well Status Code

| [PlotFlag Text Ilsed by Atlas program (*Reguired Field-Mo data needed)
All_Well_Tops

This table holds multiple records per Permit number, one record for each formation depth. Depth can
be either Measured or Subsea Depth, but the user must define which depth is used on the Proj ect
Information form when setting up the project. Atlas assumes the depth is Measured Depth unless the

user selects Subsea Depth.
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Index: Permit, ASC; Depth, ASC

g8 All_Well_Tops : Table M=] E3

Field Mame Diata Twpe Descripkion -

| |Permit Tewxk rique \Well Identifier (*Required)

| |FormationCode Texk Formation Code (*Required)

|| FormationMame Texk Faormation Descripkion (*Required)

| B | Depth Mumber Cepth of Formation {(*Reguired - Measured Depth or Subsea Depth)

FormationNames

List of Formation Codes used in the database and the corresponding descriptions.

Index: DepthSequence, ASC

g8 FormationM ames : Table M=l E3
Field Mame Data Twpe Descripkion -
DepthSequence Mumber Filled by User ko show the Depth sequence of the Formations
FormationCode Texk Formation Code (*Required)
FormationMame Texk Formation Descripkion (*Required)
OilFields

Stores the name of the Oil Field and the latitude/longitude coordinates for the Top Left and Bottom
Right corners of the Oil Field boundaries. When the mouse is moved over an Oil Field, the code for
determining the value in the Status Bar uses the Lat/Long ranges in the OilFields table to show which
Oil Field is being passed over. Also, thistableis used to fill the listbox on the Edit Screen for Qil
Field. Users can pick an existing Oil Field or Typein afield that is not on the list.

Index: Name, ASC

& DilFields - Table =]
Field Mame Data Twpe Cescription -
| |MAME Texk il Field Mame (*Required)
| Top Murnber Latitude of Top of Rectangle which bounds the Sil Field (*Required)
| [Bokkom Mumber Latitude of Botkom of Rectangle which bounds the Cil Field (*Reguired)
| [Left Murmber Longitude of Left Side of Rectangle which bounds the Sil Field (*Required)
| | Right: Murnber Longitude of Right Side of Rectangle which bounds the Oil Field (*Required)]
Counties
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Stores the Names and numeric codes of the counties in the scope of the project. Thistableis used to
fill the list box on the Edit Screen for County Name so users will be consistent with upper/lower case
and spelling when entering the County Names. The county code will automatically be updated with
the number in the CountyCode field. Because the counties in a state do not change, the list box does
not allow new entriesto be typed in. To make changes to this table, use Microsoft Access.

Index: County, ASC

B Counties : Table M=] E3
Figld Mame Data Tvpe Descripkion -
Caunky Texk County Mame
FIPSCode Texk FIPS County Code
ZountyCode Mumber County Code
Document1

For each well that has a Documentl (Scout Tickets for Michigan Atlas Example) type of TIFF file
associated with it, the Permit and path to the Document file are stored in this table. For each permitin
thistable, the Documentl field is set to truein the All_Well_Headers table.

B Documentl : Table M=l E3
Field Mame Data Tvpe Descripkion -
Permit Texk nique el 1D
DocumentPath Text Path and File Mame to Document 1
Document2

For each well that has a Document2 (Driller Reports for Michigan Atlas Example) TIFF file
associated with it, the Permit and path to the Document file are stored in this table. For each permitin
thistable, the Document?2 field is set to truein the All_Well_Headers table.

B Document? : Table M=l E3

Field Mame Dakta Type Descripkion
Texk nique Well 1D
DocurnentPath Texk Path and file Mame to Documentz

LASFiles
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For each well that has aLAS file associated with it, the Permit and path to the LASfile are stored in
thistable. For each permit in thistable, the LASFilefield is set to truein the All_Well_Headerstable.

B8 LASFiles - Table M=l E3

Field Mame Data Type Descripkion "
Permit Text nique Well ID
LASFile Text Path and File Mame of LAS File]

DetailMapL ayers

Holds descriptions of each possible Map Feature included in the download from the Census

TIGER&REG: 1995 Data. Thistableis used to construct the shape file name and set the display
options for each map layer.

H DetailMaplLayers : Table M=l E3
Field Mame Daka Tvpe Descripkion -
| [LaverMame Texk Map Feature Descripkion
| |Prefix Text J-character code to represent laver
|| Colaor Texk Color the Feature will appear as on the map
| [Crder Mumber Order in which the layer will be drawn on the map
User M aps

Thistableis created and updated by the Atlas program when the user selects the counties and Map
Feature Layersto display. Thereis one record per county, per map feature. This table keeps alisting
of the current shape files and attributes needed to display them.

Figld Mame Data Tvpe Descripkion -
|| Counky Texk County Mame
| |FIPSCode Text County FIPS Code
| |LayerMame Texk Map Feature Mame
| |Prefix Text 3-character code For Layer
|| Calor Text Color of Map Feature
|| Order Mumber Qrder of drawing of Map Feature
|| ShapeFile Text Shape file name of Feature

Map Files:

The map files are shape files which hold the state and county boundaries, and also provide
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L atitude/L ongitude coordinates for mouse movements over the map. The shape files can be created
using software packages like ArcView® and ARC/INFO®.

The shape filesincluded in this application contain the counties within Michigan. They are loaded
into the "Data" subdirectory of the Install Directory during Set Up. The set of Shape files for one map
should include the Shape (* .shp), the Shape Index (*.shx), and the Shape Database (* .dbf) files.

Maps are referenced in the Project I nformation screen. The user must indicate which mapsto usein
aproject. At least one of the World, Country, or State maps must be defined in order to plot points
in aproject. (The shape file name is entered without an extension.)

The Directory of Map Features refers to adirectory containing shape files from the U.S. Census
TIGER/Line® data, which are used to display map features like lakes, rivers, and streets. A set of

feature shape files for each county in Michigan isincluded with Atlas. To display on the map, use the
Add Map Featurestoolbar button to select counties and features.

To add Map Features from other statesto Atlas,

o Add recordsfor any new features to DetailM apL ayer s table in project database.
o Add counties with County and State FIPS codes to Counties table.
o Move the new shape filesto the directory listed in the Project Information Screen.

Export Databases:

After agroup of wells has been selected and the points are drawn on the map, the Formation Tops
data can be exported into a separate M S-A ccess database to be used in plotting programs. The user
selects one or more formation tops to export. A new or existing Export Database is chosen, and a
table iswritten to hold the exported data.

The table will be created with the description of the Prospect as its name unless the user overwrites

the table name. The fields holding the Subsea Depth of each Formation Top will be named by the
Formation Code.
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g SKEELS_Oil_Field{s] : Table

Field Mame Diata Type Descripkion
| B | Permit Textk Unigue ‘Well Identifier]
| [Latitude Mumber
| |Longitude Murnber
_|KB Murber Kelly Bushing
| |Top_Porosity Textk Dundee Top of Porosity
| [302DMDE Mumber Top Pick for Specified Formation {Subsea Depth); Filled with Hole Yalue if no Pick For
| |30ZBELL Murber Tahble is made for any number of Formations, and the field names are the Formatior

Notes about the Exported Data:

The exported table will have one record for each well selected.

If the well does not have avalue for the formation tops chosen, the subsea depth value for that
formation will be the hole (or null) value which is set in the Project I nformation screen. It is
possible for an exported well to have no values for the chosen formations.

If the Formation Picks are in Measured Depth (also set in the Project I nfor mation screen), and
thereisno valid KB (Kelly Bushing), then the record for that well will not be exported. It will
be written to alog file in the same directory as the Export Database and will be named after the
name given to describe the selected wells with an extension of ".log". The Kelly Bushing can
then be entered into the database from the Edit Screenif it isavailable.

If the Formation Picks are in Subsea Depth, the KB is still written to thefile, but it is not
checked for valid data

Top_Porosity isthe Top of Porosity for the Dundee Formation.

New/Open Project

Atlas keeps arecord of multiple projects that can be accessed by the users. The Projectstablein the
ProjectList database holds one record per project and tracks the following:

1
2.
3.
4.

Paths and filenames for the database, map files, and document files.

Minimum and Maximum L atitude and L ongitude coordinates of all the wells in the specified
database for use as project extents.

M easured/Subsea Depth indicator for Formation Top Picks.

Hole (or Null) Value to be used when no Top Pick isfound for a specified formation.

Separate projects may be needed for different geographical regions, and it may also be easier to work
with alarge database if it is divided into smaller databases and treated as severa projects.
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Menu Option: File, New

Displays a blank Project I nformation Screen. Type in the Project Name and fill in the rest of the
project information. If a project name already exists in the Projectstable, amessageis displayed to
inform the user a different project name must be chosen. The project is added to the Projects table,
and the project map is displayed on the Atlas screen.

Menu Option: File, Open

Displays thefirst project in the Proj ects table, but the Project Name is shown as alist box so the user
can choose another project. Settings may be updated in the Project I nformation screen, or the
project can be opened directly.

Plotting Wells

Once wells have been plotted on the map, they are available for Editing and Exporting. They can also
be re-mapped showing symbols for the presence of attached documents, Formation Top Picks, and
Well Status.

|1 Ll | N 7 | | ] [
— Plot Wells By:

 allwel: @ County Ol Field
el Data | b ap Featuresl

SREMAC a
CLARE
GLADWIMN

ISABELLA
MECOS T4
MISSALKEE d|

' Formation Tops

I Formationz T I

" Plot WellsBy:"

o When the user clicks an option button, the list box is filled according to the option button
clicked. The Counties and Oil Fields are queried from the All_Well_Headerstable in the
database. When one or more items are selected from the list box, all wells that satisfy the
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selection are plotted.

o When the All Wells option is clicked, thelist box is cleared, and al of the wellsin the database
are plotted.

e The user can select multiple items from the list box by using the shift and control keys. When
multiple items are selected, wells are plotted that satisfy at |east one of the choices.

Selecting Wells by Clicking on the Map

A

o Click the Select button and move the mouse over the map until an Oil Field name appearsin

the 3" frame of the Status Bar at the bottom of the screen. Click the mouse, and the wells from
this Qil Field will be plotted.

o If the cursor is over acounty, but not over an Oil Field, the whole county will be plotted when
clicked. If there are no wells for the chosen county in the database, the clicked county will be
zoomed in and displayed.

o Hold the shift key and click on additional Oil Fields or Counties, and all selected areas will be
plotted. All of these wells will be included in the Edit and Export functions.

o Click the Select button and draw arectangle over an area of interest to the user. The wells
located within this latitude/longitude range will be plotted on the map.

Well Symbols

 Formation Tops Thereare 5 types of data attached to each well - Formation Top Picks, Well
W Status and Type, LAS Files, Scout Tickets*, and Driller Reports*. Initially, all
0w wells are plotted with blue circles. When one of the 5 optionsis selected, the
ellz] . .
 well Status/Type Wl Symbols change to red if data of that type exists.
B f s taruss ] . . o .
7 % When the option button for Formation Top Picksis clicked, a Formation
Tee Code must also be selected. All wells with a Top Pick for that formation will

" LAS Files be symbolized in red. The number of wells with the selected formation is

o displayed beneath the list box.

' Driller Beport

‘:"E“ Symbols When the Well Status/Type option is chosen, any combination of Status and

. Type can be selected, and all wells that meet the conditions will be plotted in
ttached Dlata M2 red

Once an option has been chosen, additional wells plotted will be coded with the same options.
* In the Michigan Atlas project, the 2 Documents are Scout Tickets and Driller Reports. The

documents associated with the wells can be any type of document. The user defines a document
description and root directory in the Project I nfor mation screen when a project is defined or opened.
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The remaining path information for individual documents are stored in separate tables (Documentl
and Document2).

Map Tools

Zoom-In

Select the Zoom-In button and draw arectangle around the area to enlarge.
Ed Zoom-Out

When the Zoom-Out button is clicked, the map is scaled down by 2 times.

E] Pan

Select the Pan button and drag the mouse from one spot on the map to another to move the map in
any direction.

B Full Extent
Click the Full Extent button and the whole map will be drawn to a scale that fits on the screen.

[v¥ Show Map Labels

When this box is unchecked, the labels are removed from the map. This may be necessary when
viewing wells that are plotted where the labels are printed on the map.

‘ ElearWeIIs| Fefresh I:

Clicking on Clear Wellswill remove all wells plotted on the map. Clicking on Refresh will redraw
the current selection of wells and reset the list box items.

Status Bar Data

There are 4 framesin the Status Bar at the bottom of the map. The first frameisthe Lat/Long
coordinates of where the mouse is located. The second frame is the County that the mouseis over.
The third frame contains the name of an Oil Field, if the mouseis over an Oil Field. Otherwise, itis
empty.

The Fourth frame is used to display the name of afeature when Map Features have been added to the

map. If the Map Features tab is clicked and the frame for Water Bodies is clicked, when the mouse
passes over alake, the name of the lake will appear in the 4th frame.
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Plotting For mations

When agroup of wellsis selected and plotted on the map, the Formation List Box isfilled with the
Formation Codes of Top Picksthat exist for the plotted wells. The user chooses to display wells by
Formation Code, LAS Files, or Document. The names of the documents are filled by the Document
Type, which is entered in the Project Information Screen. The well symbols are plotted in red if data
exists for the chosen option type. All other wells are plotted in blue. (ex. Clicking on LAS Files
changes the well symbolsto red for all wellswith aLASfile attached. Clicking on Scout Tickets
changes the well symbolsto red for all wellswith a Scout Ticket.)

When the user clicks the Formation Top Picks option button, a Formation Code must also be
selected. The wells are then re-plotted with red symbols indicating that the well has a pick for the
chosen formation. The number of wells with avalue for the chosen formation is displayed below the
list box.

= Formation Tops

I Faormationz * I

[Dwfellz]
= well Status/Type

IFJStatus vI
F]Type 'I %

= LAS Files
* Scout Ticket
= Driller Report

Well Symbolz
¥ Arached Data

B Atached Data MG

The next selection of plotted wells will be symbolized with the options of the current group of
selected wells. For example, if onefield is plotted for the Dundee formation, the next field or county
chosen will be plotted for the Dundee formation also. If a county is plotted to show which wells have
Scout Tickets, the next selection will be plotted showing Scout Tickets al so.

U.S. Census TIGER/Line® 1995 Data

Users can select Detail Map Layers to the area of the map they are working with. Detailed shape files
for each county in Michigan were downloaded and stored in one directory on the Atlas CDROM. For
each county, there are individual shape files for certain features such as township boundaries, roads,
lakes, and streams. Atlas users can select which Counties and which detail maps they want to add to
the Map of Michigan.
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&% Michigan Atlas [_ O]

I bl | 2lielm] 3l

“Wiell Data MaDFeaturesl SIICTINAnm L L Ilé' -
[ ]
' &
[ ] Minor Ciwil —
Divisions T
[19495)
w
B  Places (1995
S ol
[ ]
[ ] Line
Features, * :;'\_
Strearms . . FJ: - .
[ ] a & & @
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ShapeFile Naming Standards

XxxSSCCC.shp
Each shapefileisidentified by this format, where xxx is a 3-character code describing the type of
detail layer, SSisthe FIPS State Code, and CCC is the FIPS County code.

Database

The County FIPS code was added to the Counties table. The DetailM apL ayer s table was created to
hold arecord for each possible Layer Description, Prefix Code, Order, and Color. The User M aps
tableis generated by Atlasto hold the user's current selection of Counties and Detail Layers. The
shape file name is generated by the user selections and if it exists, anew layer is added to the map in
Atlas.
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Editing Well Data

Edit Plotted Wells

Page 18 of 33

After agroup of wells has been selected and plotted, the Edit Plotted Wells button is enabled. When
clicked, the Edit Screen is activated and the fields of the Header and Tops tables can be edited. Only
the plotted wells are available for editing and the Permits are listed in the Selected Wells list box near

the bottom left of the Edit Screen.
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bes Select Wellsto Edit

This button is used when one or several wells need to be edited or viewed without changing the
selection of plotted wells. Clicking on a point or drawing a rectangle around awell or group of wells
will activate the Edit Screen just for these wells while keeping the wells previously plotted on the
map. A blue rectangle is drawn around the wells being edited.

Edit Screen

The operations performed using this form will update the main database, but will involve only the
records selected by the user.

m. EVART/PROSPER/PROSPER 5 FIELDS M= B
Peimit: [24538 Lat*/Lang™ [43 52239 [-55 25983
il Field®: I EVART j Wwiell Status Codes: ||:|||_ I.-’-'-.E |1
Opesator: |[DART DIL AND GAS CORPORATION * Required Entry
Wwiell Name: [MCCORMICK ET AL [2-27
KE® |1 055 Subsea TO: I.g?gg IP-Befare: ||:|
Total Depth: |491 o Formatian at TD:IHEFD IP-&fter: ||:|
County Code/Name™ |5? I OSCEOLS j IP-water: Ixxxxxxx
SECT/TwWHM/RMG: |2? |1 ap IBW Top of Parosity: Ixxxxxxx
Cuarters: ISW ISE INW Meo. Formation Tops: |25
Footage Calls: |33|:| ||:5|_ |54g FEL Iszue Date: I4.-"2EI;"E1
Comment: | Dorill Start Ovate: |5.,.'1 1402
Cirill Carmpl Crate: |5.,.'1 1402
Selected Wells Formation Tops
24400 ;I Permit FormationCode | FormationM ame Measured Depth «|
34459 p |3453E IR1CLDRA Coldwater Limestone 1E07—]
i 34536 34536 3515MER Sunbury 2434
321‘32% 34536 351BERE Berea 2442
IE70E 34536 F19ANRM Antrim Shale 2903
41825 j 34536 02TRVA Traverse Formation 3053 -
Click a Farmation to pdate the I v|
Current Formation Tops Record
sddwel | Delete'wel |  Refrsh | Update | Close |
AddFmTop | DeleteFmTop|  Seout Ticker | DiilerFeport | LAS Fie |
M| 4 |Record: 129 0f 133 FIHl
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Selected Wells

Click on a Permit number in thislist box and the header information and formation tops data for this
well will be displayed on the screen.

Oil Field

The Oil Field entry isalist box, which isfilled from the Oil Field Table. When anew Oil Fieldis
typed into the list, the new field is added to the Oil Field Table with the Top, Bottom, Left, and Right
fields set to 0. The Oil Field extents can be updated by the user in MS-Access or by using the Utility,
Get Oil Field Extents.

County

The County entry isalist box, which isfilled from the Counties Table. The County list is set up so
users cannot add new counties to the project. It is assumed that the Counties Table will hold all
possible Counties for the project. The Counties Table can be filled by the user in MS-Access or by

using the Utility, Fill County Table, which fills the County Table with the unique county namesin
the All_Well Headers Table.

Add Well

. Search Databasze [_ O]
Permit: Ip54|:|5

Search | Cancel

Add Mew Fecord for Curent Permit

¢ Brings up a Search Window with Permit number of current well.

e The user can search the database for a new Permit number, or add a new record for the current
permit.

o Search button. If the Permit is found among the group of selected wells, then the data for that
well is displayed and the user can edit the fields as needed, or add Formation Tops data. If the
Permit isfound in the database, but not in the current Selection of Wells, then amessageis
displayed to tell the user that the Permit entered already existsin the database. If the Permit is
not found, then a blank display screen comes up where the user typesin datafor anew well.

o If Add New Record for Current Permit isclicked, an additional record for the current Permit
number will be added to the database. All fields will be identical to the current record, and edits

Aan A AAana fram hara (TMhic fimnatian mavr haAatieAfioil +A Attanh miiltinlAa fnAae AF TnaAaan
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LAl JCTUUIICHTUITTTITIT, (IS TUnivuiuli ifiay v usciul WU allael HTTIUTUPIT LY DSOS VI THTayT
documents that cannot be combined into multi-page TIFF files.)

e Permit, Lat/Long, KB, and County Name must have valuesin order for the program to run
properly. Oil Field is needed if the database is to be plotted by Oil Field.

Delete Well

Click on the Per mit number to delete and then click on the Delete Well button. If there are formation
tops present for this permit, the following message box appears:
Michigan Atlas |
There are Formation Tops Records prezent for thiz Permit,

|f there are multiple header recordz for this Permit, Click OF to Delete.
If there iz only one header record for this Permit, Chick CAMCEL and Delete the Formation Tops Records first.

Cancel |

Refresh

Refreshes the query, which was run to select the wells displayed on the Edit Screen.

Update
Must be clicked in order to save the edits and save the datain a new record. If the Edit Screen is

closed before the Update is done, al entries for the newly added record will be lost, and the permit
will not be added to the database.

Close

Closes the Edit Screen.

Editing Formation Tops

Add Formation
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When this button is clicked, the Permit is automatically entered in the next Formation Tops record.
Select a Formation from the list box at the bottom right of the screen. When an item is clicked from
thislist, the Formation Code and For mation Name are updated. Only the Depth needs to be entered
manually.

Save changes to the Formation Top Record in the All_Well_Tops Table by clicking on another cell in
the grid or clicking the Update button.

Delete Formation

Select a Formation Top record from the Formation Tops Grid, and click on Delete For mation to
delete aformation depth from the database.

Scout Ticket and Driller Report

These 2 buttons correspond to the Documents defined for the project. In our example database,
MI_Atlas.mdb, Documentl references Scout Ticket TIFF files and Document?2 references Driller
Report TIFF files. Document1 and Document?2 are defined in the Project I nformation Screen. If
they are left blank, it is assumed that there are no documents associated with the wellsin the
database. In this case, the Scout Ticket and Driller Report buttons will be disabled.

If there is a path and file name stored in the Document1 and/or Document2, the Document Name
given in the Project Information Screen will be displayed on the corresponding button. When the
button is clicked, aform is brought up to display the document. The information from the document
can be used to fill in datain the database. The buttons are disabled if there is no file in the document
fields.

LASFile

The LAS File button is activated if an LASfile is associated with the current well. When clicked, a
viewing window displays the text of the LAS file with Next and Previous buttons allowing the user to
view multiple LASfilesfor one well. The LASFiles table stores the permit and path of the LAS File,
and the LASFilefield inthe All_Well_Headerstableisset to trueif an LAS File exists for awell.

For mation Codes

Thislist box in the lower right corner of the Edit Screen displays Formation Codes used in the
database (Table, For mationNames). When a Formation Code is selected, the For mation Code and
Formation Name of the current Formation Tops Record is changed to the selected item. In order to
save the change, click another row in the grid or click the Update button.
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Update the For mationNames Table from MS-Access or use the Get For mation Codes Utility to
reset the table to hold all of the unique Formation Codes currently in use from the All_Well_Tops
Table. To add new codesto the list, type in the new code and description in the Formation Tops grid
when adding a new formation top to the table. Run the Get Formation Codes Utility to reset the
Formation Code List and make the new formation code available for new entries.

Viewing Documents

When the Document buttons (Scout Ticket and Driller Report in the Michigan Atlas project) on the
Edit Screen are enabled, there is a document image associated with the current well available for
viewing. Clicking the button will display the TIFF image of the document. The image has zoom-in
and zoom-out buttons, and next and previous buttons for multi-page images.

The image can remain open while entering data into the Edit Screen.

22 ==
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Atlas displays multiple page TIFF images. When documents are scanned, they can be saved as TIF
Group 4 compression and all pages for a document can be combined into one physical file. Atlas
allows the user to define 2 different document types. For example, the Michigan Atlas project
references Scout Ticket and Driller Report documents. TIF images for Well Logs could also have
been defined. The document type description is entered in the Project Information Screen along with
the root directory of where the documents are located. The description is displayed on the Command
buttons on the Edit Screen that display the document for an individual well.

The ScoutTickets table (references for Document1) and DrillerReports table (references for
Document?2) hold the Permit and path to each document. The fields Document1 and Document2 in
the All_Well Headerstable are set to trueif a TIF file exists for the well.

Even though Atlas defines only 2 document types, users can connect more documentsto awell
without adding additional pagesto a multi-page TIFF file. For example, suppose the project already
references Scout Tickets and Driller Reports and now the user wants to display Well Logs.

1. Inthe Scout Ticket root directory, make another folder. (ex. d:\scouttickets\WellLogs\)

2. Add Wéll Log filesto thisdirectory. (ex. D:\scouttickets\WellL ogs\montcal m\02394.tif)

3. Add arecord to the ScoutTickets table (Permit: 02394,DocumentPath:
WellLogs\montcalm\02394.tif)

4. If thispermit does not have a Scout Ticket, then set Documentl to true in the
All_WEell_Headerstable. This can be donein an Access Query.

5. When the Scout Ticket button is clicked, the Next Document and Previous Document buttons
will be enabled, and the user will be able to view all of the documents available for the well.
The Next and Previous Page buttons will also work if each document has multiple pages.

Viewing LASFiles

When the L AS File button on the Edit Screen is enabled, thereisaLAS File associated with the
current well. Clicking the button will display the text of the LAS file. Next and Previous buttons are
enabled if the well has more than one LAS File referenced.

m. LAS File Permit: 34536  Path: D:\atlaz3\data\34536 las

= 1%

Y il
WERZ. Z.00: Wer Z.00

TTELF . NO:

~T7

STRET.FT 1000.0000:

STOP.FT 93L50.0000:

EE T T B TN
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SLlBEF.BFL L. UUUUC
NULL. -25932_0000:

COMP. Jem Petroleum: COMPANY

WELL. Mecormick zZ-Z7:WELL

FLD. Wildcat:FIELD

Loc. E7-18N-5W:LOCATION

CHTY. Osceola:COUNTY

STAT. MI:STATE

CTREY. :COUNTREY

SRVC. Schlumberger: SERVICE COMPANT

LDATE. E/Z371981:DATE

APT. Z113334536:API NUMEEER

~C

LDEPT.FT :Depth in Feet ;I

Export Formation Tops

The Export function saves Permit, Lat/Long, KB, Dundee Top of Porosity and formation depths
selected by the user for the wells plotted on the map. This M S-Access database file can then be read
into other programs for 2D and 3D plotting, isopach maps, etc.

o Plot a selection of wells on the map.

. @ Click the Export button from the ToolBar.

o Choose the formation(s) to be included in the exported table. The shift and control keys can be
used with mouse clicks to select Multiple formations. Use the Select and Remove buttons to
move formation codes to and from the selection lists. The formationsin the right-hand list will
be used in the Exported Table.

o Click Export.

. Export Data From Cedar/Cat Creek Field M=l E3

|Select Formation{z] for Exporting

2535LG0 N T 302DNDE
I024MBG B | Sl | 302TRVAL
I02BBLE J134NAM
I02BELL IF2MALL

IEZDREY Select All -»»

I02DRRYA _
I02DRRVE

A020AYS
A0ZRCFD <<- Remove

WIROCTA
02R0CTD
J025Y'LM <<- Bemove &ll
2TRVA e
F19BDFD

F19ELSR d
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E wpuort E wit

o Create anew project database or select an existing Project database (M S-Access database

* . mdb) to store the exported table.
o If an existing database is selected, a message pops up to remind the user that the Exported table

will be added to this database.

Save Project Databasze
Save In: Ia data

co2Bnarnes. dbf

co2Bnarmes. shp
co2Brnarnes. shy

kl_aHaz. Idb
k1_Ataz. mdh
projT.mdb

File name: Save I
Save az type: IMS-.-'!-.c:c:ess Databaze [*.mdb) j Cancel |

[T Open az iead-only

o Create anew Export Table or replace an existing Export Table within the project database.
Existing Tables are listed on the left, and the name to be used for the new Export Tableison
the right. When possible, the program provides a name that should describe the Wells Selected.
The user can choose either of these, or type in a new table name.

i, Select Export Table for D:\AtlasZ. 0\projl.mdb

Replace Exizting Table Or Enter New Table Hame
BELLY ACHERS FIELD IDEEF‘_HIUEH_FIELD
CURRIE_FIELD

DOUGLASSAEVART_FIELDS
[SABELLA_COUNTY
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arizel |

Clear Selection

o When OK isclicked, the table is created in the database and a Log file is written to the same

directory as the Export Database to record the Export Results. If aWell ismissing its KB
(Kelly Bushing), and the Formation Picks are in Measured Depth, Atlas cannot calculate
Subsea Depth. An Export Record is not output for these wells, but the Permit and Well Name
arelisted in the Log file so users can correct the data.

Atlas: Export Results |

Wwell: Selected: 359 Records Exported: 359

Lag File containing Expaort Results: D:MAHaz2 I\DEEP_RIMER_FIELD Log
Ewxport Databasze: D:\atlaz2 Ohprojl.mdb

Export Table: DEEF_RIVER_FIELD

e The program isthen returned to the Export Data From... screen, where the user can click Exit

to return to the map, or make new formation selections and export another table.

Well Log Viewer

LogVu is aseparate program for viewing log curves defined in an LASfile. Atlas activates LogVu
and sends the LAS paths to LogV u to open the well logs.

1
2.

3.

Plot agroup of wells on the map.
Click the L AS Files button to show which wells have LASfiles. (optional)

. Click the Log Viewer button.

With the cursor changed to a crosshair, click on awell or draw arectangle around a group of
points to select wells for viewing well logs.

The selected wells that have LAS files attached will be displayed in the Log Viewer Screen. All
of thewellsin thelist are sent to LogV u. LogVu opens a new window for each LASfile. Code
may be added later to have the user select items from the list to send to LogV u.

iw. Log Yiewer =] E3 |
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Update Oil Field Extents

This utility isfound under the Utilities Menu, and its purpose is to create or update the OilFields
table in the project database. Thistable lists al defined Oil Fieldsin the database and holds lat/long
coordinates for the top-left and bottom-right corner of the rectangle surrounding the Oil Field.

A project database must be defined with the Open or New options from the File menu before this
utility can be used.

If the table does not exist in the user's database, the table is created with the fields NAME, Top,
Bottom, Left, and Right. If the table does exist, the user can exit the utility or choose to have the table
overwritten with updated data from the database.

A Totals Query appends the minimum and maximum latitudes and longitudes of each Oil Field in the
All_Well_Headerstable to the OilFieldstable. The Top (maximum Latitude) / Left (minimum
Longitude) and Bottom (minimum Latitude) / Right (maximum Longitude) coordinates represent the
rectangular extents of each Oil Field on the map.

When the mouse is moved over the map, the OilFields table is searched for the mouse location by
comparing the mouse location with the extents of each field. When the mouse location is found to be
within the range of the extents, the Oil Field name of that record is displayed in the Status Bar at the
bottom of the map. The values of the extents in the OilFields table may need to be manually adjusted
in MS-Access to account for the following:

1. QOil Field boundaries are not always a perfect rectangle and may overlap. Plot the Oil Field by
selecting from the list. Then compare the lat/long coordinates shown on the Status Bar when
the mouse is moved to the coordinates in the OilFields table. Make any necessary adjustments.

2. A well may have an incorrect Latitude/Longitude or be labeled as being in the wrong field.
Thiswill make the rectangle extents for the field much larger than what is correct. Fix the well
or change the extents in the OilFields table to exclude the well in error.
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The OilFieldstableisalso used to fill the list box for the Oil Field field on the Edit Screen. When an
Oil Field is chosen from thelist, the All_Well Headerstableis updated (completed after the Update
button is clicked). A new Oil Field can be added to the list by typing in the Oil Field name in the text
part of the list box. Thiswill add the new Oil Field to the OilFields table, but the Top, Left, Bottom,
and Right coordinates will be set to zero. The Update Oil Field Extents utility can be run again to
set the extents or they can be manually entered using M S-Access.

* Remember that any manual changes made to the OilFields Extents will be overwritten by the
maximum and minimum longitude and latitude values found in the All_Well _Headerstableif the
Update Oil Field Extents utility is rerun.

Update Formation Names

This utility isfound under the Utilities Menu, and its purpose isto create or update the
FormationNames table in the project database.

A project database must be defined with the Open or New options from the File menu before this
utility can be used.

If the table does not exist in the user's database, the table is created with the fields DepthSequence,
FormationCode, and FormationName. If the table does exist, the user can exit the utility or choose to
have the table overwritten with updated data from the database.

Unique Formation Codes and Formation Names are appended to the For mationNames table from
the All_Well_Topstable. Thistableisthen used to fill the list box on the Edit Screen that is used for
filling in Formation Codes in the Formation Tops grid (Updates the All_Well Topstable). Itis
important to choose the Formation Codes from the list when adding or updating Formation Picks, so
the codes will be consistent within the database.

Fermit™ IW Lat*/Laong™ IW IW
il Field®: I CEYSTAL j Wwiell Status Codes: ||:|||_ I.-’-'-.E |3
Operator: ITHE DAILY CRUDE OIL C0. * Required Entry
el Marne: ITEIW, N |1

KE® 790 Subsea TO: W IP-Befare: 735

Total Depth: IF Formatian at TD:IW IP-&fter: I—
County Code/Name™ |55 I bAOMTCALM j IP-wdater: IF
SECT/TwWHM/RMG: |2 |1EIN IE'W' Top of Parosity: W
Cuarters: ISE INW ISW Meo. Formation Tops: |-|5—
Footage Calls: IEIEIEI IFNL IEIEIEI Pl Iszue Date: W
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Camment; I.-| 495 Drrill Start D ate: IW
Crill Cornpl Crate: W
Gelected Wells Formation Tops
022aa ﬂ Permit FormationCode Fpm_latiunName Meazured Depthl « |
02394 p 02406 F53CGEN kichigan G -
02395 02406 TO1GCDF Basze of Glacial Drift 335
02404 02405 ANFSGNW Saginaw 365
Ll 02406 EZTY Parma Sandstone 530
%EE_;I 02406 353MCEN kichigan el =
Click a Formation to Update the 353 MCGH Michigan -

Current Formation Tops Record

F51CLDRE Coldwater PRedra
Add well | Delete el | Befresh | Update | 351CLLE Coldwater Lime
351EEERE Berea

J19ELSR Ellsworth 3hal

Add Fmn Top | Delete Fm Tu:upl Scout Ticket | Driller B epaort | |
4| 4| Record: 6 of 278

F19LANRMT. Toirht, Antrim

If anew code needs to be added to the list, it can be manually typed into the Formation Code and
Formation Name columns in the Formation Tops grid on the Edit Screen. When the Update
Formation Names Utility is run again, the For mationNames table will be updated with the new
Formation Code and the new code will appear in the list box.

Load LAS Files

This utility isfound under the Utilities Menu, and its purpose is to create or update the L ASFiles
table in the project database. The L ASFiles table holds the permit number and path for aLASfile so
the content of the LAS file can be displayed and the Log Curves can be charted using the LogVu
progam.

A project database must be selected with the Open or New options from the File menu before this
utility can be used.

If the table does not exist in the user's database, the table is created with the fields Permit and
LASFile. If the table does exist, the user can exit the utility or choose to have additional LASfiles
added to the table.

When the Utility is started, the user is asked to open adirectory where the LAS Files are stored. It is
assumed that the name of the LASfile isthe permit number. This permit number and the path of all
the LAS Filesin the given directory are added to the L ASFilestable. The LASFile Yes/No field is
updated to true on the All_Well_Headerstable for all permits added to the L ASFilestable which are
asointhe All_Well Headerstable.
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