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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 the display of detailed Map
Features by County through the use of the U.S. Census TIGER/Line® data.
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Copyright Information

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. Asiala, Programmer, cjasiala@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 Objects LT
(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 852.227-14 Alternate 111 (g)(3) (Jun
1987), FAR  852.227-19 (JUN 1987), and/or FAR §12.211 / 12.212 [Commercial Technical
Data/Computer Software], and DFARS §252.227-7015 (NOV 1995) [Technical Data] and/or
DFARS §227.7202 [Computer Software], as applicable. Contractor/Manufacturer is
Environmental Systems Research Institute, Inc., 380 New York Street, Redlands, CA 92373-
8100 USA. Some data are provided by GDT, Copyright Geographic Data Technology, Inc. All
Rights Reserved.
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Defining a Project

A Project is defined to include all of the wells in 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 wells in the Project to plot,

edit, or export.

The Selected Wells may be:

All wells in the project

All wells in one or more Counties

All wells in one or more Oil Fields

A w poe

Project Information:

All wells located within a user-drawn rectangle

ProjectList.mdb is an MS-Access database, which is loaded into the install directory during Set
Up. The table, Projects, is updated with the Form, Project Information, which is loaded when a

user Opens a Project or adds a New Project to Atlas.

2k Project Information E3
— Project Data
Michigan Atlaz -
Project Hame: I _I
Project Databasze: IE:'\Data_F'ru:uieu:tS'\atIaS'\data'\mi_atla&.mu:II:u Browse. . I
Formation Top Picks
’7 % Measured Depth O Subsea Depth Hole or Mull ¥alue: I_ggggg
—Mapsz [Select one or more]
Wwiorld kMap [Country Bordersz): | Browse. .. I
Country b ap [State Borders): | Browsze. . I
State Map [County Borders): Il::"\Data_F'rDiec:ts'\atIas'\data'\CDEEnames Browse. . I
Directary of Map Features: |q:'\tigerdata'\ Browse... I
— Document Images [Optional]
Document Type Document Root Directory
|S|:|:uut Ticket |q:'\scnuttickets'\ Browse. .. |
2. IDriIIer Report Iq:'\driller_repu:urts'x Erowse. .. I
3. LAS Files |0:hatlas 3 asiless Browse... |
Cancel Remove... | Set Project Extents... |
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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 Atlas is MI_Atlas.mdb and will be installed in the "Data"
subdirectory of the Installation Directory.

Formation Depth Option Buttons

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.

Maps

At least one of the map files (World, Country, or State) 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 files included 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 all the states in one or more countries.
State Map contains outlines of all counties in one or more states.

Directory of Map Features points to a directory, which holds shape files for individual map
features, such as lakes, streams, roads, and township boundaries. These shape files (one per
county, per feature) were downloaded from the U.S. Census TIGER/Line® 1995 Data set.

Document Images

Document Images are multiple-page TIFF Image Files, which were created by scanning paper
documents associated with the Wells in 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.
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Document Path is the path of the Root Directory of where the TIFF Images are stored.

Documentl and Document2 are fields in the Project Database that are set to true if a document of
the given type is attached to the well. The Documentl and Document?2 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 included
with Atlas (subdirectory scouttickets), 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.

Example for the Michigan Atlas Database: If the CD-ROM drive is E:\, then the Documentl
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 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 data
files.

Set Project Extents...
Set the Top-Left and Bottom-Right Latitude/Longitude extents of the project.
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S [=] E3

i, Project Extents

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

Top [Latitude] Left [Longitude]

||44.5 -85

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

Bottom [Latitude] Right [Longitude]

43 -24

k. ‘ Canicel ‘

et Extents from Databasze

If the Get Extents from Database button is clicked, the Extent values are filled in by the
maximum and minimum Latitudes 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.
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Project Database:

"MI_Atlas.mdb" is an 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 Oil
Fields in 7 counties in central Michigan. This database can be substituted with similar data in a
different MS-Access database as long as the required tables and fields are included. Data can be
loaded into the Atlas program by:

5. Copying the structures of the tables in M1_Atlas.mdb to new empty tables within a new
MS-Access database, and then appending records to the tables, or

6. Opening an existing MS-Access database and renaming the tables and fields to the same
names in MI_Atlas.mdb.

Tables:
e All_Well_Headers
o All_Well_Tops
* FormationNames
» OilFields
» Counties
* Documentl
e 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 data in order for the functions of Atlas to work correctly.

Index: OilField, ASC; Permit, ASC
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Field MName Data Tvpe Descripkion s

0| Permit] Text Unique Well Identifer (*Required)

| |ilField Text il Field Mame {*Required)

| ['Well_Status Text W.B. Harrison Status Code

| [Lakitude Mumber Latitude (*Required)

| |Longitude Murmnber Longitude {*Required)

| [KB Murmnber kelly Bushing {*Required)

| [IP-Before Mumber Initial Production Before Water Injection

| [IP-After Mumber Initial Production After Water Injection

|| IP-‘Waker Text Initial Production of \Water Cut

| [Top_Porosiky Texk Dundee Top of Porosity

| [Subsea_TD Murmnber Total Depth (Subsea Depth)

|| Comment Text

| [Documnent1 Ves/Mo Indicates a Documentl {ex, Scout Ticket) is attached to Permit

| |Documnentz WesiMo Indicates a Document? (ex, Driller Report) is attached bo Permit

| |LASFile es/Mo Indiates a LAS file is atkached to Permit in table LASFiles

| |Operator Texk Cil Well Crilling Company

| |LeaseMame Texk Well Mame

| [wellnbr Text Wel Murnber

| [CountyCode Murmnber Counky Code

|| CounktyMame Text County Mame (*Required) LI

B8 All Well_Headers : Table M=l E3
Field Mame Data Tvpe Descripkion -

| TN Texk Township

| |RMNG Texk Range

| [Section Murnber Seckion

| [ Qtrkridtr Texk Civil Locakion within a 174 of a 1/4 of a section

||tk Texk Civil Location within a 1/4 of a section

| [Quarter Text Civil Location within a section

| [MSGtrDiskance Murmber Feet From Morth or South quarter of a Section

| [MSDir Texk Morth/South Direction of Footage Call

|| EWQkrDistance Mumber Feet from East or Wesk quarter of a Section

| |EWDir Text East/'wWest Direction of Footage Call

| |{TD Murmber Tatal Depth (Measured Depth) _I

| [FormTD Texk Formation at Total Depth

| |IssueDate Crake/Time Permit Issue Date

| |DrillStartDate Dake)Time Dill Skart Date (SPUDY

| |DrillComplCate Date) Time Drill Completion Date

| |'WellTvpe Texk DR Well Type Code

| |WWellskatus Texk DR Well Skakus Code

| [PlotFlag Text Used by atlas program (*Required Field-Mo data needed)

| =l

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
Project Information form when setting up the project. Atlas assumes the depth is Measured
Depth unless the user selects Subsea Depth.

Index: Permit, ASC; Depth, ASC
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B Al Well Tops - Table =] E3

Field Mame Data Twpe Descripkion -
Permit Teuxt nique Well Identifier (*Required)
FormationiZode Text Formation Code (*Required)
Forrmationhame Texk Formation Description (*Reguired)
Depth Murmber Depth af Formation (*Required - Measured Depth or Subsea Depth)

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

Index: DepthSequence, ASC

B FormationMames : Table M= E3
Field Mame Data Twpe Descripkion -
DepthSequence Mumber Filled by User ta show the Depth sequence of the Formations
FormationiZode Text Formation Code (*Required)
Forrmationhame Text Formation Description (*Reguired)
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 Qil 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, this table is used to fill the listbox on
the Edit Screen for Oil Field. Users can pick an existing Oil Field or Type in a field that is not on
the list.

Index: Name, ASC

B OilFields : Table M= E3
Field Mame Data Tvpe Description -

| [MNAME Text il Figld Mame (*Required)

| |Top Mumber Latitude of Top of Rectangle which bounds the Gil Field (*Required)

| [Bottom Murmber Latitude of Bottom of Rectangle which bounds the Qi Field (*Required)

| [Left Mumber Longitude of Left Side of Rectangle which bounds the il Field (*Required)

I | Right Mumber Longitude of Right Side of Rectangle which bounds the il Field {*Required)]

Counties

Stores the Names and numeric codes of the counties in the scope of the project. This table is used
to fill the list box on the Edit Screen for County Name so users will be consistent with
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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 entries to be typed in. To make changes to
this table, use Microsoft Access.

Index: County, ASC

Field Mare Diata Twpe Descripkion -
Zaunky Texk Zounky Manme
FIPSCode Texk Counky FIPS Code
CounktyCode Mumber DMR County Code
Skatenbbr Texk 2 Character Stake abbreviation
StateFIPS Texk State FIPS Code

Documentl

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
permit in this table, the Documentl field is set to true in the All_Well_Headers table.

B Documentl] : Table M= E3
Field Mame Data Type Description -
Permit Texk Inique Well ID
DocumentPath Texk Path and File Mame to Document1
Document?2

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
permit in this table, the Document2 field is set to true in the All_Well_Headers table.

B Document?2 : Table |_ (O] =]

Field Mame Data Twpe Descripkion
Text Inique ‘Well 10
DacurnentPath Text Path and file Mame to Document2

LASFiles

For each well that has a LAS file associated with it, the Permit and path to the LAS file are
stored in this table. For each permit in this table, the LASFile field is set to true in the
All_Well Headers table.
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B LASFiles : Table Hi=] E3

Field Mame Data Tvpe Descripkion
Permit Text Unique ‘Well 1D
LASFile Text Path and File Mame of LAS File]

DetailMapLayers

Holds descriptions of each possible Map Feature included in the download from the Census
TIGER/Line® 1995 Data. This table is used to construct the shape file name and set the display
options for each map layer.

B DetailMapLayers : Table M=l E3
Field Mame Data Tvpe Descripkion -
LaverMame Texk Map Feature Descripkion
Prefix Text 3-character code ko represent laver
Zolor Text Color the Feature will appear as on the map
Order Mumber Crder in which the laver will be drawn on the map
UserM aps

This table is created and updated by the Atlas program when the user selects the counties and
Map Feature Layers to display. There is one record per county, per map feature. This table keeps
a listing of the current shape files and attributes needed to display them.

Field Name Data Type Description -
Counky Texk Counky Mare
FIPSCode Text Counky FIPS Code
LayerMame Texk Map Feature Mame
Prefix Text 3-character code for Laver
| [Color Texk Color of Map Feature
| [Crder Mumber Crder of drawing of Map Feature
ShapeFile Text Shape file name of feature
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Map Files:

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

The shape files included 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 Information screen. The user must indicate which maps to
use in a project. At least one of the World, Country, or State maps must be defined in order to
plot points in a project. (The shape file name is entered without an extension.)

The Directory of Map Features refers to a directory 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 is included with Atlas. To display on the
map, use the Add Map Features toolbar button to select counties and features.

To add Map Features from other states to Atlas,
» Add records for any new features to DetailMapLayers table in project database.
» Add counties with County and State FIPS codes to Counties table.

» Move the new shape files to the directory listed in the Project Information Screen.
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Export Databases:

After a group of wells has been selected and the points are drawn on the map, the Formation
Tops data can be exported into a separate MS-Access 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 is written 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.

E SKEELS_Dil_Field(s) : Table H=]E3
Field Mame Data Type Description -

| b [Permit Texk Unique well Identifier]

| [Latitude Murmber

| |Longitude Mumbey

| (KB Murnber kelly Bushing

|| Top_Porosity Text Dundee Top of Porosity

| |302DMDE Mumber Top Pick for Specified Formation (Subsea Depth); Filled with Hole Yalue if no Pick for this well,

| [30ZBELL Murnber Table is made for any number of Faormations, and the field names are the Formation Codes,

Notes about the Exported Data:

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

If the well does not have a value 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 Information
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 Information

screen), and there is no valid KB (Kelly Bushing), then the record for that well will not
be exported. It will be written to a log 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 Screen if
it is available.

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

Top_Porosity is the Top of Porosity for the Dundee Formation.
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New/Open Project

Atlas keeps a record of multiple projects that can be accessed by the users. The Projects table in
the ProjectL.ist database holds one record per project and tracks the following:

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

8. Minimum and Maximum Latitude and Longitude coordinates of all the wells in the
specified database for use as project extents.

9. Measured/Subsea Depth indicator for Formation Top Picks.
10. Hole (or Null) Value to be used when no Top Pick is found for a specified formation.

Separate projects may be needed for different geographical regions, and it may also be easier to
work with a large database if it is divided into smaller databases and treated as several projects.

Menu Option: File, New

Displays a blank Project Information Screen. Type in the Project Name and fill in the rest of
the project information. If a project name already exists in the Projects table, a message is
displayed to inform the user a different project name must be chosen.

Menu Option: File, Open

Displays the first project in the Projects table, but the Project Name is shown as a list box so the
user can choose another project. Settings may be updated in the Project Information screen, or
the project can be opened directly.

Clicking on Open from the Project Information screen will load the defined map files and
make the chosen database available to the Atlas program.
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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.

=W Michigan Atlas [ _ [O] =]

5 il o o =] | | [ =5 B

Plot Wells By:
Al wdells % County = 0il Field |

wiell Data I Map Features |

CLARE

GLADN N
ISABELLA
MECOS T

AREMAC
MISSALEEE

i~ Formation Tops

IFDlmations vI

"Plot Wells By:"*

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

When the All Wells option is clicked, the list box is cleared, and all of the wells in the
database are plotted.

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 least one of the choices.

Selecting Wells by Clicking on the Map

N

Click the Select button and move the mouse over the map until an Oil Field name appears
in the 3" frame of the Status Bar at the bottom of the screen. Click the mouse, and the
wells from this Oil Field will be plotted.

If the cursor is over a county, 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.

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.
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» Click the Select button and draw a rectangle 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

I Formationz ¥ I

(0% ells)

= Wwell Status/Type

|FJStatus VI
p T.'r'I:'E vI

= LAS Files
' Scout Ticket
= Driller Beport

Well Symbols
& Artached Data

& Artached Data REA,

b

There are 5 types of data attached to each well - Formation Top Picks,
Well Status and Type, LAS Files, Scout Tickets*, and Driller Reports*.
Initially, all wells are plotted with blue circles. When one of the 5 options
is selected, the well symbols change to red if data of that type exists.

When the option button for Formation Top Picks is clicked, a Formation
Code must also be selected. All wells with a Top Pick for that formation
will be symbolized in red. The number of wells with the selected
formation is displayed beneath the list box.

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 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 Information screen when a project is defined or
opened. The remaining path information for individual documents are stored in separate tables
(Documentl and Document?).
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Map Tools

Zoom-In

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

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

&9 Pan

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

& Full Extent

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

[+ 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.

‘ ElearWells| Refrezh L

Clicking on Clear Wells will 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 frames in the Status Bar at the bottom of the map. The first frame is the Lat/Long
coordinates of where the mouse is located. The second frame is the County that the mouse is
over. The third frame contains the name of an Oil Field, if the mouse is over an Oil Field.
Otherwise, it is empty.

The Fourth frame is used to display the name of a feature 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 a lake, the name of the lake will appear in the 4th frame.
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Plotting Formations

When a group of wells is selected and plotted on the map, the Formation List Box is filled with
the Formation Codes of Top Picks that 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 symbols to red for all wells with a LAS file attached.
Clicking on Scout Tickets changes the well symbols to red for all wells with 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 a value for the chosen formation is displayed below
the list box.

i~ Formation Tops

I Farmations e I

[0%wellz)
" wWell Status/Type

|7]Status "I
p]Type "I %

i~ LAS Files
i* Scout Ticket
i~ Driller Report

Well Symbols
¥ Attached Data

B Attached Data WA

The next selection of plotted wells will be symbolized with the options of the current group of
selected wells. For example, if one field 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 also.
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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.

=% Michigan Atlas M=l E

[T b G QAE7 | S(iel @] 5%

wiell Data  Map Fealuresl SITCT AN - L L Ilé' -
L ]
i [ ]
(] Minor Civil —
Diviziohs T
[1995]
W’J
B Flaces (1995) /
. 7. ol
L ]
] Line
Features, ¢ :;‘\__
Stream: . . - I
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ShapeFile Naming Standards

XXXSSCCC.shp

Each shape file is identified by this format, where xxx is a 3-character code describing the type
of detail layer, SS is the FIPS State Code, and CCC is the FIPS County code.
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Database

The County FIPS code was added to the Counties table. The DetailMapLayers table was
created to hold a record for each possible Layer Description, Prefix Code, Order, and Color. The
UserMaps table is generated by Atlas to 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, a new layer is
added to the map in Atlas.

im. Map Options [_ O]
|Select Counties for Detail Map
CASS ﬂ Select -»» LLARE
CHARLEYO!=  — ISABELLA,
CHEBOYGAM | MECOSTA
CHIPPE WA select All -5 MISSAUKEE
MONTCALM
CLIMTOM Remove OSCEOLA
CR&WFORD —
BFELEIﬁS O Femove All
EATON | e

|Selec:t Data Layers for Detail Map

Line Features, Streams
Line Features, Streets
Finor Civil Divisiong [1395]
Select All -x Places [1995)

Line Features, Utility Lines W ater Bodies
Minar Ciil Diisil:uns 1995 Femove
Remove All
Diraw Detal Map Exit
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Editing Well Data

Edit Plotted Wells

After a group 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.

bz Select Wells to 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 a well 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.

Michigan Technological University A-22 DE-AC26-00BC15122



w. EVART/PROSPER/PROSPER S FIELDS M= E

Permit: [34536 Lat*/Long* [43 92239 [-65 25383
Oil Field™: IEV.-’-‘xHT j Well Status Codes: |D||_ |gB |-|
Operator: |DART OIL AND GaAS CORPORATION * Required Entry
el Mame: [MCCORMICK ET AL 227
A= |-| 055 Subsea TD: I.g?gg |P-Before: ||:|
Total Depth: |451 a Formation at TD:IFH:FD |P-&fter: ||:|
County CodedM ame*: |5? I OSCEDLA j [P/ ater: Ixxxxxxx
SECT/Twh./RMG: |2? |-| aM |E€W’ Top of Porosgity: Ixxxxxxx
Huarkers: ISW ISE IN'W' Mo, Formation Tops: |25
Footage Calls: |33|:| ||:5|_ |343 |FEL lzzue Date: Iq;gu;m
Cormrmet: I Drrill Skart D ate: |5.-"'I 182
il Coornpl D ate: IE.-"'I 182

Selected Wells Formation Tops
24400 ~ Permit FormationCode | FormationM ame Measured Depth « |
34489 p | 34536 IR1CLOR Coldwater Limestane 1607—
i 34535 34536 3515MER Sunbury 2434
Jao0e 34536 351BERE Berea 2442
TR 34536 3134MRM &ntrirn Shale 2908
41825 j 34536 302TRVA Traverse Formation 3053 -

Click a Formation to Update the I vI

Current Formation Tops Record

sddwel | Deletewel |  Fefiesh | Update | Close |

AddFmTop | DeleteFmTop| — Scout Tioket | Oifle Fepot | LS File |
4| 4 |Record: 129 af 133 |2 INI

Selected Wells

Click on a Permit number in this list box and the header information and formation tops data for

this well will be displayed on the screen.

Oil Field

The Oil Field entry is a list box, which is filled from the Qil Field Table. When a new Oil Field
is 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.
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County

The County entry is a list box, which is filled from the Counties Table. The County list is set up
S0 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
names in the All_Well_Headers Table.

Add Well

. Search Database M=l E3
Permit: ||j54|:|5

Search | Cancel

Add Mew Becord for Current 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.

e 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 is found in the database, but not in the current Selection of Wells, then
a message is displayed to tell the user that the Permit entered already exists in the
database. If the Permit is not found, then a blank display screen comes up where the user
types in data for a new well.

» If Add New Record for Current Permit is clicked, 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 can be done from here. (This function may be useful to attach multiple
types of image documents that cannot be combined into multi-page TIFF files.)

* Permit, Lat/Long, KB, and County Name must have values in 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 Permit 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:
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Michigan Atlas |
There are Formation Tops Becords present for thiz Permit.

[f there are multiple header records far this Permit, Click OF to Delete.
If there iz only one header record for thiz Pemmit, Click 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 data in a new record. If the Edit Screen is
closed before the Update is done, all 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

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 this list, the Formation Code and Formation 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 Formation to
delete a formation depth from the database.
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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. Documentl and Document?2 are defined in the Project Information
Screen. If they are left blank, it is assumed that there are no documents associated with the wells
in 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 Documentl and/or Document2, the Document Name
given in the Project Information Screen will be displayed on the corresponding button. When
the button is clicked, a form is brought up to display the document. The information from the
document can be used to fill in data in the database. The buttons are disabled if there is no file in
the document fields.

LAS File

The LAS File button is activated if an LAS file 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 LAS files for one well. The LASFiles table stores the permit and path of
the LAS File, and the LASFile field in the All_Well Headers table is set to true if an LAS File
exists for a well.

Formation Codes

This list box in the lower right corner of the Edit Screen displays Formation Codes used in the
database (Table, FormationNames). When a Formation Code is selected, the Formation 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.

Update the FormationNames Table from MS-Access or use the Get Formation 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 codes to 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.
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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.

. Scout Ticket: Permit 02399 |_ (O] x|
2 ]= S |23
PERMIT NO. [
OPERATOR Gordon 0il Cc. _ 230 _
FARM Seorge Prout WELL NO. 3
COUNTY Isabella TWP. ~envap )
NUONY W SEC. 18 TWP. 15y RGE. =y
NL 530 8L ~EL WL 330 CONT.  Gordon
B'yR4 SHOWSGag 5095 031 Ar©ld of
i lerisae |
107 322 15”381
NIP 120 oole, ALL, 3.2 nopls |
ELEV. 754 7 T.D. 2700 COM. a/y7/35 COMPuay/qg/ag
Form | From - To Datum Form | From - To |~ Datum
Drifi Tr. Ls.
Br. Ls. Bell
_ Stray g 12801800 | -5 44 Dun 2E65s1m 2700
Mar. 1340 —6as | DR,
Mar. R.R. 1442155 P Syl
_Cw. Ls, ¥ BL
" Cw. R.R. Sal.
Sun, Niag,
Be-Bed. B Cat.
Ant. SAgL -} 716 Cinn.
T.F. 2000 22y Trent. o
Background

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 Documentl) and DrillerReports table (references for
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Document?2) hold the Permit and path to each document. The fields Documentl and Document?2
in the All_Well Headers table are set to true if a TIF file exists for the well.

Even though Atlas defines only 2 document types, users can connect more documents to a well
without adding additional pages to 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.

11. In the Scout Ticket root directory, make another folder. (ex. d:\scouttickets\WellLogs\)
12. Add Well Log files to this directory. (ex. D:\scouttickets\WellLogs\montcalm\02394.tif)

13. Add a record to the ScoutTickets table (Permit: 02394,DocumentPath:
WellLogs\montcalm\02394.tif)

14. Set Documentl to true in the All_Well Headers table. This can be done in an Access
Query.

15. 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.

Michigan Technological University A-28 DE-AC26-00BC15122



Viewing LAS Files

When the LAS File button on the Edit Screen is enabled, there is a LAS 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.

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

| =

v =]
WERS_. Z.00: Wer £.00

TIELP _ MO

~TT

STRET_FT lO00._0000:

STOP_FT 22&50._0000:

STEP_FT 1.0000:

NULL. -2%%%_0000:

COMP. Jem Petroleum: COMPANTY

WELL. Mcecormick E-z7:WELL

FLL'. Wildcat:FIELD

LOC. Z7-18M-8W:LOCATION

CHTY. Osceola:COUNTY

STAT. MI:STATE

CTEY. :COUMTEY

SRVC. Schlumherger:SERYVICE COMPANY
DATE. 5/23/1381:DATE

APT. Z£113334535:APT NUMEEER
~

DEPT.FT :Depth in Feet ;I
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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 MS-Access database file can then be
read into other programs for 2D and 3D plotting, isopach maps, etc.

» Plot a selection of wells on the map.

. Click the Export button from the ToolBar.

» 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 formations in the
right-hand list will be used in the Exported Table.

* Click Export.

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

|Sele-::t Formation(z] for Exporting

— - e
3024MEG B | Szl 302TRVAL
302BBLC 3195NRM
302BELL I5ZMALL
WPDREY Select All =
302DRRAVA —
302DRAYE

3020RNS
J0ZRCFD <<- Femove

I02ROCTA
A0ZROCTD

3025%LM <<= Remowe Al
A02TRYA b
I19RDFD

I19ELSR =

E wpart E xit

» Create a new project database or select an existing Project database (MS-Access database
*.mdb) to store the exported table.

» If an existing database is selected, a message pops up to remind the user that the Exported
table will be added to this database.
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Save Project Databasze

I £ data

Save jn;

co2Bnares. dbf

co2Bnames. shp
co2Bnames. shy

bl_Aitlaz 1db
k| _Ataz. mdb
proj1.mdb

File name:

Save I

Save as type: IMS-.-’-‘-.::::ess Databaze [*mdb]

[~ Open az read-only

j Cancel |

» Create a new 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 Table is on 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.

im. Select Export Table for D:-\AHaz2 0hprojl_mdb

Replace Existing Table Or

BELLY ACHERS FIELD
CURRIE_FIELD
DOUGLASS/EVART_FIELDS
[SABELLA_COUMNTY

Clear Selection

Enter Mew Table Hame

DEEF_RIMER_FIELD

Ok

Cancel

* When OK is clicked, 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 a Well is missing
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 are listed in the Log file so users can correct the data.
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Atlaz: Export Besults

Log File containing Export Results: D:hatlas2 INDEEP_RIMER_FIELD Log
Export Databaze: D:\Ataz2 Dhprojl.mdb
Ewport Table: DEEP_RIMER_FIELD

@ ‘wellz Selected: 359 Records Exported: 359

* The program is then 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.
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Well Log Viewer

LogVu is a separate program for viewing log curves defined in an LAS file. Atlas activates
LogVu and sends the LAS paths to LogVu to open the well logs.

16. Plot a group of wells on the map.

17. Click the LAS Files button to show which wells have LAS files. (optional)

18. .Click the Log Viewer button.

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

20. The selected wells that have LAS files attached will be displayed in the Log Viewer
Screen. Select one Permit number and Start Log Viewer.

i, Log Yiewer [ O]

Plotted Wells with attached Log Curves

24606

Start Log Yiewer

Exit
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. Log¥u 20 - [Plot 1]
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Get Oil Field Extents

This creates or updates the OilFields table in the project database. This table lists all defined Oil
Fields in the database and holds lat/long coordinates for the top-left and bottom-right corner of
the rectangle surrounding the Qil Field.

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_Headers table to the OilFields table. 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.

Use of OilFields table:

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:

21. Oil 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.

22. A well may have an incorrect Latitude/Longitude or be labeled as being in the wrong
field. This will 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.

The OilFields table is also used to fill the list box for the Oil Field field on the Edit Screen.
When an Oil Field is chosen from the list, the All_Well_Headers table is 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. This will add the new Oil Field to the OilFields table,
but the Top, Left, Bottom, and Right coordinates will be set to zero. The Get Oil Field Extents
utility can be run again to set the extents or they can be manually entered using MS-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_Headers table if
the Get Oil Field Extents utility is rerun.
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Get Formation Names

This utility creates or updates the FormationNames table in the project database. Each
formation beneath the earth's surface is referenced by a standard formation code for a particular
area. This table stores the available codes and formation descriptions available for the current
project.

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 FormationNames table
from the All_Well_Tops table. This table is then 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_Tops
table). It is important to choose the Formation Codes from the list when adding or updating
Formation Picks, so the codes will be consistent within the database.

. CRYSTAL FIELD M= E3
Permit*: [0z406 Lat'/Long* [43 25254 [e4.87131
Oil Field®: IEFIYS TAL j Well Statuz Codes: |D||_ |.-i'«B |3
Operatar: |THE DaILY CRUDE OIL CO. * Required Entry
Well Narme: ITEIW, J |-|
KE™ I?E"] Subsea TO: |.24|:|g |P-Before: I?gg
Tatal Depth: |3-| 93 Farmation at TE: (LMD |P-After: I
County CodedM ame*: |59 I MOMTCALM j [Pt ater: Ixxxxxxx
SECTMwWh/RMG: |2 I'IEIN IEW' Top of Porosity: |.3135
Huarters: ISE INW ISW Mo. Formation Tops: |-|5
Footage Calls: |E|E|EI |FNL |E|E|EI FradL lzzue Date: |4.-"'I 1435
Carnment: |.-| 495 Oorill Start D ate: |4.-"'I 9475

Orill Cornpl D ate: |5;29;35
Selected Wells Formation Tops
02228 - Permit FormationCode | FormationM ame Measured Depth «|
02394 p | 02406 353MCGN Michigan 335
02335 02406 FOTGCDF B ase of Glacial Drift 335
g%igg 02406 A035GNW Saginaw 365
02406 403FARM Parma 3 andstone 630
Ingqn? j 02406 A5IMCGMN Michigan T2
Click a Formation to Update the 353MCGN Michigan -

Current Formation Topz Record

351CLDRE Coldwater Redr
Addwell I Delete wWel I Befrezh I Update I 351CLDR Coldwater Lime
351EEERE EBerea

319EL3ZR Ellsworth Zhal

Add Frn Top I Delete Fm Top I Scout Ticket I Drriller Report I
14| 4 |Record: 6 of 278

A192MREMT. T.dicht Antrim
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If a new 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 Get
Formation Names Utility is run again, the FormationNames table will be updated with the new

Formation Code and the new code will appear in the list box.
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Connect LAS Files

This utility reads a directory file list and adds the path for each *.las file to the LASFiles table in
the project database. The LASFiles table holds the permit number and path for a LAS file so the
content of the LAS file can be displayed and the Log Curves can be charted using the LogVu
progam.

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

LAS File references are added just like the Document Images (Scout Tickets and Driller
Reports). The root directory is stored in the ProjectList.mdb database associated with the Project
Information Screen, and the subdirectories and file names are stored in the LASFiles table. It is
assumed that the first 5 digits of the LAS File name is the permit number. This permit number
and the path of all the LAS Files in the given directory are added to the LASFiles table. The
LASFile Yes/No field is updated to true on the All_Well_Headers table for all permits added to
the LASFiles table which are also in the All_Well_Headers table.

Multiple LAS files for each permit can be added. For example, if 12345.las holds 5 log curves,
12345L.0gs2.las may hold 5 more curves. If the Allow Duplicates check box is checked, two
records are added to the LASFiles table:

12345 12345.las
12345 12345L.0gs2.las

. Connect Documents or LAS Files to Database M=l E

—Select Connecting File Type Hotes on Attaching Document Files:
= Scout Ticket

1. The Permit number iz azzumed to be the firzt &
™ Driller Report characters of the document file name. Mames
zmaller than 5 digits will be zero-filled.

* LAS Files
2. The document files must be located in a

oy il deniss e e Herm subdirectan under the Raoat Directary defined in the

I~ [ex 12245 tif and 12345Log tf could be 3 Froject Information Screen.
Scout Ticket and a scanned Log Image. ]

3. Thiz utility does nat read mulki-level directories. |t
izt be run for each subdirectony.

LAS Files must be in a directory under:

[1:%atlaz3hlasfilest

E xit | Connect Documents to Project
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