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The United States Geological Survey Central Energy Resources Team (CERT)
provides periodic assessments of the oil and natural gas resource endow ment of the United
States. The first entirely digital assessmentwas completed in 1995. Assessment activities are
continuing for priority areas based on the 1995 assessment results and on new data and
perceptions about energy resource accumulations. Land use planning and energy policy
decisions underscore the need for timely access and delivery of energy dataand products.

To address client needs, the Central Energy Resources Team has developed NOGA
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Online and s currently implementing this innovative Web-based technology to provide
"one-stop shopping" for existng and new assessment information. NOGA Online provides
worldw de access and delivery of CERT products and leverages industry tools such as ESRI's
ArcIMS and ArcSDE as well as information systems standard technologies (JSP, Java Servlets,
and Oracle). In addition, it minimizes the resources needed to fuffill data and information
requests and allovs users to access and download the latest statistical summaries and
assessmentresults aswellas geologic reports, spatial data, metadata documentation, and map
services. NOGA Online increases efficiency, aligns assessment activities with product
development cycles, and is becoming a critical tool to meet client demand.

o EEHUFIHE L BB (CERT) KT ESRI Y ArcIMS 11 ArcSDE A 35 [E 47 Al K
SRS REE LA B Y . R ESRIArCIMS 237 (14 Ik % I 281 e B Ars fh i SR
2, Sl MR RN B U B SREAA BY T B .
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Anadarko recently leveraged the combined ESRI and Spotfire technologies to enhance
analysis of exploration data for the Guf of Mexico (GOM). Spoffire DecisionSite Map
Interaction Services (Map IS), a value-added product based on ESRI's ArcExplorer, allows
users to visualize and interact w ith GIS data w ithin the DecisionSite environment.

Using existing ArcView shapefiles and images, Anadarko analyzed the GOM data in
Map IS with considerable ease. The geographic dimension provided by Map IS added
significant insight to the analysis.

This presentation will demonstrate the methodology for leveraging existing ArcView
layers for complex analysis in Spoffire DecisionSite with the results of the analysis
appended to the original data set.

+ 3k Buckeye EEAFMHA ESRIGEABEVEEEERSA.

Buckeye Pipeline Company, like many other liquid pipeline operators, has realized the
importance of GIS for data management and pipeline integrity. This presentation will
provide a synopsis of the steps Buckeye took to implement its GIS. A brief sequence of
events is used to show the processes of the needs assessment, data capture,
imple mentation, and applications of the system. Examples will be provided to demonstrate
the utility of the GIS w ithin the Buckeye organization.

o HIBRBFEECE AN ArcGIS 7= i BEAT 58 76 B VS = 4R B IR B0

Well logs are a fundamental tool in hydrocarbon exploration and development, yetin a
traditional 2-D GIS, there is noway to exploit them as the critical information they bring s
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recorded in depth. Logs can, however, be infroduced into a 3-D GIS, adding an extensive
suite of new data to GIS analysis of field development problems. Three classes of
application can be demonstrated using data on fields from the Gulf of Mexico.

At the simplest level, selected curves can be displayed as graphics along well
directional surveys. These provide lithologic and fluid detail of completion intervals within
reservoirs and put reservoirs themselves within stratigraphic context. Second, log data can
be extracted over the productive interval of all wells intersecting a specific reservoir. Data
fromthe same curve in eachwell can be summarized (e.g., averaging calculated porosity in
eachwell over its productive interval). Those summary statistics can then be imputed back
to the x,y location where each well intersects the reservoir. With, for instance, average
porosity assigned to each completion interval, porosity can then be gridded across the
reservoir extent, producing a map of reservoir porosity (or any other log-derived variabke).

The final application broadens the second. Rather than averaging the log variable of
interest over the entire productive interval, depth slices can be cakulated. Extending the
example above, the average porosity is computed from the logs for the first 10 feet from the
top of the reservoir, then the next 10 feet down, and so forth. For each depth slice, the depth
slice average value fromeach well is gridded across the reservoir (or to the extent of control).

These depth slice maps can be draped on the 3-D representation of the reservoir and
organized so they are displayed consecutively moving through the reservoir in depth. Using
the animation capability of ArcVien 3D Analyst, a slider conftrol allows the user to move up
and down in depth through the reservoir, studying the distribution of the mapped variable as
it changes in all three dimensions. This provides a pseudotomographic picture of the
distribution of any log variable through the reservorr body ("pseudo" because data is only
actually collected along the w ell bores).

While gridding log variables s performed in ArcView Spatial Analyst, this also poses an
excellent application for Geostatistical Analyst. Using geostatistical tools would improve
estimation of the mean values of log variables (by systematic exploitation of spatial
variance) and opens the opportunity to map confidence intervals or estimation variance of
mapped log parameters for risk analysis. A further application is the creation of new 3-D
bodies within the reservoir representing volumes of rock sharing common values of the log
parameter being mapped (e.g., 3-D isoporosity pods within the reservor volume that could
be used for volumetric analysis).

o BRIRERE Bt F¥ PODS F1 ArcSDE, ArcIMS $i AR fE—i (PODS, KT
T BT TR B FRUE(ISAT 2.0), A& — /M A B TV P B L)

PODS, the Pipeline Open Data Standard (ISAT 2.0), is an emerging data model in the
pipeline industry. This presentation will explore the challenges and possibilities of linking
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PODS w ith ArcSDE and ArcIMS. This presentation will begin by considering some of the
benefits to be gained by integrating these technologies.

The presentation will address some of the technical challenges faced in integrating
PODS and ArcSDE. These challenges include managing updates to event tables, handling
history, and using some of the new features of the geodatabase such as geometric
netw orks. Corresponding requirements for using ArcIMS w ill also be discussed.

Next, this presentation will focus on several approaches that can be considered when
integrating PODS, ArcSDE, and ArcIMS. These approaches w ill address differentways of
using the geodatabase with the PODS event tables—with pros and cons. The presentation
w ill include an example integration of these three pow erful technologies.

This presentation will ako include a brief discussion of how route events work in
ArcGIS 8.1 including how to create routes and store themin a geodatabase.

o EEMEBMFIE ESRI HAREH Powder IR IR . RARSEE CEE
PR PN FNZE K4 M1 Pow der S Jiak 7, Lk B/ Tmsh 626 R U0 48 ANH R i
BRI, AT 60% B BURF L. AR P )

The Pow der River Basin in Wyoming and Montana is the most active onshore gas play
in the lower 48 states of the United States. To date, there are more than 20,000 coal bed
methane (CBM) wells permitted to drill, and the BLM has projected nearly 50,000 CBM

development w ells by the year 2010 in the Wyoming part of the basin. More than

60 percent of the coal, gas, and oil in the basin are federally owned. Therefore, the
USGS and BLM formed a cooperative project to assess the resources, gas recoverability,
coal reservoir characteristics, gas drainage flow, and coproducedwater of CBM in the basin,
particularly those on federal lands. Geographic information systems play a major role in
database management; spatial analysis; and the generation of digital w ell location maps,
lease maps, federal gas units, and federal subsurface avnership maps. In addition, GIS is
utilized to generate interpretive maps developed from collected field data, play boundaries,
and resource assessments. The report discusses the methodology, processes, and results
of GIS analyses and demonstrates products generated during the past few years when
CBM development and production have rapidly increased.

» PipeView Zt/4£5 CAD 71 ESRI f9 55K (PipeView & FIUA 4y AV B <AL ey
ki), BB B

SDE is an extension to industry-standard relational database management systems
(RDBMS) for large-scale storage of geographic data and spatial analysis. SDE provides a
framework for storage and dissemination of disparate sources of geographic data across
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the enterprise. The PipeView softvare tool is designed for maintenance and management
of gas and oil pipeline transmission data using existing CAD tools but storing this data
within SDE in native shapefile format. Users are allowed to create and edit pipeline
geographic features through PipeViewv using data served by SDE to a native CAD format.
How ever, other users are now able to view the data stored in SDE using typical ESRI
clients such as ArclMS, ArcView, MapObijects, and ArcGIS 8. The focus of this presentation
will be on the implementation strategy for allowing the enterprise to manage CAD data,
projecting geographic features on the fly, reconciling database editing, and performing
spatial analysis using SDE through the use of various ESRI client tools. This presentation
continues w here the presentation at last year's PUG meeting left off.

o RE KR EHHEAM ArcIMS BATEE L RS IR T 1994 4. K
PURRAT T 24-E07 2~ B R B e Bl AR s e, SR AR IS5

The UK Onshore Geophysical Library was established in 1994 in conjunction with the
UK Department of Trade and Industry and the UK Onshore Operators Group. The Library
operates as a registered charity, funded by revenues raised from data sales and donations
and overseen by a Board of Trustees representing the interests of industry and acadenia.

The Library has archived most of the 70,000 kilometers of onshore seismic data and
provides field seismic (demultiplexed), stacked, and migrated data in SEG-Y format; location
data (UKOOA format); and scanned images of observer reports and associated metadata.

An important objective of the Library is to offer an online service, and as part of this
process, Lynx Information Systems Ltd. has built a GIS of the data. Initially, the GIS used
ESRI's ArcView 3.x,which has nov been extended to the Internet utilizing ESRI ArcIMS
technology. The GIS contains the location of all onshore seismic lines. In addition, field
outlines, well locations, and permit boundaries are included together with coastlines, roads,
railways, towns, county and administrative boundaries, and Landsat TM imagery. Users can
retrieve information based on line attributes including name, operator, vintage, line length,
and soforth. Permits, field outlines, national grids, and soforth, can also be used to select
seismic lines either within the feature or at a selected distance from the feature (e.g., all
seismic lines within five miles of Wyfch Farm Field). For routine inquiries, the currently
available HTML browser is considered sufficient. In the next phase, an enhanced version
will allow browsing of the actual seismic data using a Web-enabled version of the Lynx
SEG-Y viewer (currently this facility is only available to ArcView and ArcGIS 8 subscribers).
Future enhancements will allow selection of lines based on shot point range and data
clipping w ithin selected areas.

The presentation will include a live demonstration using the ArcIMS map server.

o MRS 1R P E A F] (Geodynamic Solutions, Inc.)7E A W B RL KA
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Wood Mackenzie made the decision to move from a Mapinfo to an ESRIbased GIS to
technologically align w ith their customers in the petroleum industry. Geodynamic Solutions,
Inc., was contracted by Wood Mackenzie to assist them with this GIS sofivare and spatial
data management project. The goals of the project were to improve the management of
spatial data, transition to ESRI softvare, and simplify the system and processes. Based on
the required functionality a mix of products from ESRI and Safe Softwvare were
implemented. The proposed solution includes ESRIs latest platform of GIS products:
ArcGIS 8.1. The mapping product from ESRI that w as chosen was ArcEditor 8.1 due fo the
requirements of editing multiuser geodatabases, feature versioning, and feature-linked
annotation. ArcSDE is utilized to store the spatial data, and ArcCatalog is the primary tool
for managing it.

The most important task in the project was the reengineering of the internal GIS tools
and spatial data management. By implementing the latest ESRI tools and moving the data
to a relational spatial model, many of thework processes were streamlined and automated.
A global spatial database provides a much more efficient storage, archiving, versioning, and
delivery mechanism.

Mapinfo is the GIS software used internally o digitize, manipulate, and print spatial
data and is usedfor all hard-copy and digital map creation in the company. The goal of the
GIS project was not only to transition from Mapinfo to ESRI-based GIS software but also to
gain efficiency in the processes and approaches. The follow ing outlines the efficiency goals
for the new system.

o Global map layers in relational database (ArcSDE)

o Automation of the map update and creation process

o Advanced labeling tools to greater reduce map creation and editing time

o Ease of use: empower others in the mapmaking process, especially consulting
"one-off" projects

To meet the GIS requirements, some development was required. The majority of the
developmentwas done with Visual Basic and ArcObjects. The custom modules included an
advanced labeling tool, feature editor, batch exporter, data loader, and bookmarking tool.

The new system, based on ESRI technology, enables Wood Mackenzie to improve
business processes, reduce costs, move to a relational spatial data environment, and
provide a platform for easily transitioning products to the Intemet. Significant efficiencies
are being obtained w ith the new system.

« €[ BHP Billiton £ 1A F{EN ArcGIS FiARE S HHIT KRS (BHP Billiton

Petroleum(Americas)) &N AL A F]

The GIS environment plays an increasingly important role in spatial data analysis by
exploration professionals. Large energy companies have formed GIS teams, w hichwork on
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proprietary solutions and applications integration, promote use of a GIS, and support
business units. Mid- to small-size companies cannot afford such an approach. In these
companies, enthusiasts with small initial budgets drive the GIS efforts. BHP Billiton
Petroleum (Americas), a midsized company, selected an expert GIS company as a
business consultant and has built a GIS environment, which supports exploration projects
and is w ell positioned to grow.

GIS is seen as an essential component in the analysis of the integrated data in
petroleum exploration and production companies, but even this tool is lacking all necessary
functionality for the explorationist. One missing function is the creation of quality surfaces
using sophisticated algorithms taking faults into account, which is not on ESRI's list to be
addressed. Nevertheless, BHP Billiton is striving toward a model w here all the data
necessary for decision making is in one place, so correlations and spatial analysis could
make decisions better founded and decision making more efficient. BHP Billiton's solution
is to create an environment in which applications designed for the task are used to create
the data and have it available for GIS for analysis and/or have GIS information available for
project applications directly, w ithout copying the data.

*  FI/ ESRIBAEE S TE N 3 N R 4L

Enron Transportation Services (ETS) supports the operation of more than 33,000 miles
of pipelines, including Northern Natural Gas, Transwestem, and Northem Border, safely
and efficiently. One crucial requrement for ETS is the ability to rapidly respond to any sort
of leak, disturbance, or problem affecting the flov of gas and the area surrounding the
pipeline. Rapid response is especially important to ensure human and environmental safety.
Heightened security concems in light of the ongoing terrorist threat also mandate the ability
to quickly deploy field response teams.

To address its need for a robust and reliable system for coordinating field response to
pipeline emergencies, ETS (in partnership with R7 Solutions) developed a comprehensive
Operations Communications Center (OCC) response system. The system guides a
centralized group of operators/coordinators through the process of receiving phone calls
from anyone who observes a pipeline problem, geographically locating and mapping the
source of the call and/or the pipeline problem, determining the appropriate response and
response personnel, and notifying that personnel. The system also supports all pipeline
one-call and line-locate requests.

The OCC response systemintegrates GIS technology (MapObjects) with aw ide variety
of technologies including telephone and existing SAP and database systems. The
distributed application s one of the first enterprise systems built on the Microsoft .NET
platform and replaces an existing ArcView IMS system that has been used by the OCC
team for the past four years.

s MERFRWEEHEAWMMRABIEERZEKM ArcGIS ™ i
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GIS technology has usually existed at the periphery of Calgary's upstream oil and gas
business. This is beginning to change. The presentation will begin by considering the new
opportunities that a GIS brings fooward compared to currently entrenched solutions.
Emphasis will be focused on the software/data environment that has evolved in Calgary
over the past 20 years and where GIS might lead next. Next, some experiences at Talisman
will be shared. ESRI solutions have been employed at Talisman since early 2000, primarily
for project-based exploration work outside Canada. The use of ESRI solutions for this kind
of work has been fairly rudimentary. This gives an opportunity to share what it is like to use
GIS "from scratch." Examples from the exploration effort in Appalachia will be brought
forward. Lately, effort has been devoted to implement a broad-based, multiuser enterprise
GIS. Experiences, expectations, and risks associated w ith this effort will be discussed.

o HIERENERA FIFIH ArcView 27 £y #R e

Geophysical Exploration Technology (GETECH) has modeled more than 400 salt domes
and other salt features worldwide. It also produces integrated geological and geophysical
interpretation and exploration projects in ArcView. It has merged these o processes
together. The merging has resulted in not only a more integrated approach to interpretation
but also a much more efficient method of doing the modeling itself. Modeling begins with a
modified CordelkHenderson inversion for the nitial salt body model. The model is then
constrained further with available local seismic and well penetrations. The salt body models
are represented as contours w ithin an ArcView shapefile. The gravity field is calculated from
initial and subsequent models using the Talwani-Ew ing method by clicking on a "Tool" button
and sending the shapefile to the external program. This program then calculates the gravity
field for the model as a grid and converts the grid into a GeoTIFF. The GeoTIFFs of the
measured gravity field, calkulated field, and their difference are displayed in this highly
integrated ArcVienw GIS environment along with the salt contour shapefiles, wells, and
seismic location. The contour shapefiles are edited in ArcView to better match the measured
field. This process continues in an iterative manner until the calculated and measured fields
match closely. The intermediate final results can then be viewed with the interactive 3-D
model view ing softw are that is hot linked to the salt dome location in ArcView.

. ERBEEERLRA ArcGIS = i}

A comprehensive energy infrastructure project requires the consideration of significant
environmental, socioeconomic, and engineering challenges. A key issue in managing a
project within these challenging parameters is ensuring that the information flow within the
project development process is w ell managed.

Establishing a data management environment in the planning/design/construction
phases of a projectwiill serve tofacilitate project development and establish the nucleus of
an operations and maintenance data management envionment. The project data
management environment needs to be established early in the project life cycle. This
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means that a robust, flexible, and portable suite of applications and processes must be
defined. The data model must be sound and scalable to facilitate transferring the project
data management environment into an operational data management environment.

This paper describes the efforts to establish a project data management environment
for a proposed multibillion dollar pipeline project and takes a "lessons learned" approach.
Challenges outside the normfor an [T development project have been presented both by
the rigid time lines of the project and also by the requirement of integrating data and
applications in a multicorporation environment.

It is envisioned that project data management becomes a standard or best practice
within the project development process, justified both as an overall economic benefit for the
project and as an assist in the management of the significant risks and challenges that are
encountered in the development of large-scale energy infrastructure projects.

*  Reliant Energy-E 7585 IR% A F] FIF ESRIBAR (Reliant Energy /A &) &F-17 200
fCFETTHIRN, 1997 fEEJF T = AMRAM—A i) A\

Reliant Energy s an international energy services and delivery company with $20
billion in annual revenue. With the merger of three gas and one electric company in 1997,
Reliant found four different GIS systems on various plafforms and in various stages of
implementation. In 1998, Reliant began a four-part plan to implement an enterprisew ide
GIS on ESRI's Arcinfo platform. Three of the four phases have now been implemented, but
not without hard work. This presentation will discuss the major parts of the implementation
plan and lessons learned along the w ay.

© REBFIANSEIERRIBAR D) RN ESRIBARZIRTERT KR ISAT GIS#
B B AT CAE 20 M AR ], B ELELL 100,000 J€ AL FELORURIH)

The gas transmission pipeline industry developed the ISAT GIS model in 1994-95.
Primary sponsorship of the project was provided by the Gas Research Institute (nov the
Gas Technology Institute), with M.J. Harden Associates serving in a project management
role. More than 20 pipeline companies participated in the development of the model in a
variety of capacities. ISAT is now being used by some 20 companies with more than
100,000 miles of transmission pipeline (both gas and liquids) converted to date. In the
years since its original development, numerous changes have occurred to the model. The
core of the model is still in place, but additions and modifications have been made to
respond to the needs of individual user companies. The latest modffications are in response
to requirements in the area of pipeline integrity and risk assessment. This presentation wiill
bring attendees up-to-date on the status of the model and make them aw are of an ISAT
User Group that has been formed. In addition, the presenters will demonstrate the use of
the model w ith SDE and the interoperability w ith both CAD and GIS.
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USOGRS: US Oil and Gas Resource System Online (http://w w w.earthsci.com)

This web site is an expanded, free online version of ESA's US Oil and Gas Resource

System (USOGRS), a comprehensive GIS covering US onshore oil and gas resources. The

online version of USOGRS includes all of the national drilling information in the ArcVienx
version, w hich is still available on CD.

To complement the drilling data and play-level and the play outlines, we have added a
number of background maps. So, you can plot driling data by province or play on maps
showing geopolitical boundaries, hydrography, topography, land use, roads, railroads and
surface geology. We have ako added a critically important map on the location and
administration of all Federal lands. Many of the Federal lands are linked to other web sites
providing details on them. All of the features in the maps can be queried for details and
hard-copy maps can be printed from the system. For details on the oil and gas data, see
the documentation on the ArcView version of USOGRS.

This is the frst phase of development for USOGRS-Online. Next we will be adding an
extensive collection of charts, texts and links along with a Help system. In the final phase
w e will add Alaska and offshore resources.

After you sign in, choose the area of the country youwant to map. When you are done,
we would appreciate any comments or suggestions you have to improve USOGRS-Online
(click to e-mail us). We hope you find the system useful, fun and an informative example of
the pow er of net mapping technology.

GIS solution

ESA pushes the limits of GIS technology to bring its pawer to solving exploration and
production problems. By customizing ESRI's family of GIS products, we have sharpened

the analytc leverage of these '"== ." .-.'..‘...‘: — -
s.yste.ms. In the p?roc.&es, we | - o
simplify GIS applications for | - N R Y e
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whose jobs are to find and U R i Mo s
produce oil and gas — not to | =F i [ ar r
learn software packages. GIS [~~~ = = E Ii \ L‘? &
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interfaces to large databases YT by
and afford visualization of relationships critical to efficiently cracking tough exploratlon and
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development problems.

During 2000 we achieved critical breakthroughs in 3-dimensional GIS. This put
reservoirs, wells, completions and paleo picks in their natural 3-D perspective while
preserving 2-D GIS functionality. This approach affords unparalleled access to field
development data through an intuitive view of a field or region. In 2001, we will introduce
the industry’s first4-D GIS, w hich allows superimposition of time-series maps of production,
GOR and w ater cut on 3-D polygonal models of reservoirs.

With ESRIs ArcIMS package, we have extended petroleum GIS to Internet and
intranet-based delivery systems. Now, geospatial data and GIS functionality can be
delivered to Web browsers, simplifying access and data management. This supports a high
degree of customization to user needs, giving clients tiered technology. Browvser-based GIS
serves the needs of occasional users while customized ArcView-based systems serve
“pow er users” and solve more complex spatial problems.

» Fugro non-exclusive Data 32t 3 78 &) 5 ¥ 4
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NIMA Geospatial Engine (http:// ww w.geoengine.nima.mil)
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NPMS: National Pipeline Mapping System (http:// ww w.npms.rspa.dot.gov)
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