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• Overview of Energy Program
• National Assessment Background Information
• National Assessment of Oil and Gas Website

– The NOGA Home Page
– Basin Results Page
– Assessment Units Page
– GIS Download Page
– Interactive Map Application
– 1995 Assessment Results

• Summary
– Usage Statistics
– Map Service Technology for Product Development
– Technologic Details
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USGS Energy Program :USGS Energy Program :

• USGS Geologic Discipline (Dept. of the Interior)

• Reliable scientific information that aids in 
management of energy resources

• Assess energy resources of U.S. and world 

• Central Energy Resources Team (CERT) - Evaluate 
and develop science-based assessment methodologies

• Produce assessments of domestic oil, gas, and coal 
resources
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National Assessment Background National Assessment Background 
Information:Information:

• First entirely digital comprehensive domestic oil and gas assessment completed in 
1995

• The U.S. Geological Survey (USGS) recently completed an assessment of 
undiscovered oil and gas resources of five of six priority provinces to meet the 
requirements of the Energy Policy and Conservation Act of 2000 (EPCA 2000). 

• Purpose:

To scientifically estimate oil and gas resources and potential reserve additions 
for onshore areas and beneath State waters

• Standard definitions are essential to understanding assessments and data at NOGA 
Online



BLM Resource Management Tools Conference 2003

• 71 provinces in the United 
States

• Hydrocarbon assessment units 
or plays are generally defined 
and assessed within provinces

• Province drawn on county lines 
that closely follow natural 
geologic boundaries

• Areas that are assessed include 
geologic structures generally 
considered to be in or to bound 
basins

Uinta-Piceance Province
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Assessment Unit or Play -- a set of known or postulated oil and 
(or) gas accumulations sharing similar:

• Geologic

• Geographic

• Temporal properties

�Source rock
�Migration pathway
�Timing
�Trapping mechanism
�Hydrocarbon type

Limits of the geologic elements that define the assessment unit or play:

• Reservoir rock

• Geologic structures

• Source rock

• Seal lithologies



BLM Resource Management Tools Conference 2003

Total Petroleum System -- a mappable entity encompassing genetically 
related petroleum that occurs in seeps, shows, and accumulations
(discovered or undiscovered) that have been generated by a pod or by 
closely related pods of mature source rock. 

Schematic plan view of a total petroleum system, showing a pod of mature source rock, the 
distribution of known petroleum occurrences, and the boundaries of the assessment units (modified 
from USGS Uinta-Piceance Assessment Team, 2003).

Thrust Fault

Geographical extent
of petroleum system

Tar sands
on outcrop
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Resources postulated to exist beyond known fields

Schematic diagram of the types of oil and gas resources assessed
in the priority provinces of the U. S.  Both conventional and 
continuous accumulations are assessed.  Coal-bed gas is 
considered to be a continuous-type accumulation.
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Probability DistributionsProbability Distributions

Estimates of undiscovered resources:
– Probabilities of occurrence
– Uncertainty of unknown quantities
– Fractiles include

• Low (F95)
• High (F05)
• Mean
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Graphic Description of the Concept of Cells Representing ProprieGraphic Description of the Concept of Cells Representing Proprietary Wellstary Wells
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Central Energy Team Home Page at http://energy.cr.Central Energy Team Home Page at http://energy.cr.usgsusgs..govgov//
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• Assessment results 
available by province

• Map interface

• Pull-down menu

• NOGA Online provides 
nearly 6000 datasets for 
viewing, downloading and 
interactive analysis

• Updated assessments and 
EPCA basins
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1. Assessment Results
2. Discovery Table
3. Undiscovered Conventional Resources, Detailed 

Output
4. Continuous Resources, Detailed Output
5. Exploration / Discovery History Graphs, Known 

Volumes
6. Exploration / Discovery History Graphs, Grown 

Volumes
7. Data Input Forms for Conventional Accumulations 

(Seventh Approximation Data)

8. Data Input Forms for Continuous Accumulations 
(FORSPAN)
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ArcIMS ArcIMS ApplicationApplication
•Interactive Mapping

•A light-weight HTML Viewer

•Limited GIS Functionality (toggle layers, 
visibility, zoom, identify, etc.)

•Download GIS Data/Metadata 

•View Assessment Results

•Share Geographic Data and Services Through a 
Global Network
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Access Related Information
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Usage Statistics June thru March
Top Geographic Regions:  North America,Western Europe

Basic stats since June
a.  1.5 Million hits

b.  51,000 visits

c.  21,000 unique visitors

d.  63% of the visits and hits are for map 
services

f.  Most downloaded files (43%) of total 
are the geologic reports associated with 
the assessments

Top Visitors
a.  US Navy (3700 Visits)

b.  Georgia Tech University (1800 Visits)

c.  Anadarko.Com (300 Visits)

d.  ESRI (300 Visits)

e.  Denver BLM (220 Visits)

f.  Cal State Hayward Library (220 Visits)

g. Conoco (170 Visits)
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Mapservice Description
• Not Just Internet Mapping
• “Map On Demand”
• Distributed
• Standards Based (OGC)
• Vendor Neutral

Map Server
(Provides Map Service)

certmappercertmapper

GIS User
(Any Application)

IBM Compatible

Open Standard
Communication
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Mapservices
How They Influence Project Workflow

• “GIS Enabled” Projects
– Promotes Use of GIS 

• Used By Novices and Experts 
• Variety of Applications 

– Separates GIS Use from GIS Management

• Streamline Product Development
– Research Tool Becomes GIS Product
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Mapservice Product Benefits

• Control Presentation, Access, Interpretation
• “Web-ready” GIS Products

– ArcGIS MXD = MapService
• Scalable—Determined By Project

– 10 Minutes “Out of The Box”
or

– Custom Functionality
• Interoperable (Application and Platform)
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Interoperability

Research Tool (Internal)

Desktop
GIS (ArcGIS)

Map Service

Intranet
GIScertmappercertmapper
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Interoperability

Map Service

Desktop
GIS (ArcGIS)

Wireless
GIS

Product (External Clients)

Custom
GIS

Internet
Applications

GEODE

Geography
Network

certmappercertmapper
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System Architecture

SDE
Oracle

(Catalog)

Network
Appliance

Snap
Appliance

ArcIMS Internal
Server

ArcIMS
JSP Application

External
Server

Development

Production
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System Architecture

• Software
– ArcSDE 8.2, Oracle 8i
– ArcIMS 4.01

• Tomcat 4.0
– Same App and Spatial Server

• JSP and Servlet Server Side Technology

• Hardware/Networking
• Network Appliance File Server (Internal)
• Snap Drive File Server (External)
• Sun 3500 (3 CPU, 400 MHz, 2 GB RAM)
• 1.4 GHz 1 GiG of RAM (External)
• 10/100 Fast Ethernet
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Internet Mapping Architecture

*Source: ESRI System Design Paper
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NOGA Online Components

Internet
Mapping

GIS Data
Download

Assessment
Info

& Results

Presentation Tier

Java Servlets, Beans, ArcXML

File SystemOracle
SDE

Data 
Catalog

Data and Metadata Tier
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Interactive Map Viewer

• Java Servlet Connector/Java Connector
• Java Servlets/JSP Dynamic Functionality
• ArcMap Server
• Easy Navigation
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System Security

• Various Compartments
• Parallel System  
• Internal/External Server and File Servers
• XML ArcIMS Based Authentication 

(Internally)
• Separate Subnet 
• Oracle Roles
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Future

• PDF Print Capability
• ArcIMS Metadata Server

– Thematic “Geography Network” For Team
– Include Other Projects

• World Energy
• National Coal Assessment

• OGC Map Services, OGC Compliant 
Viewer
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