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National Geothermal Data System Architecture Design, Testing & Maintenance
Energy Efficiency &

OverVieW Renewable Energy

Timeline
— Sept 1, 2009 — August 31, 2014
— Completion to date: 10%
Budget
— DOE: $5,000,000; Awardee: $0
— Funding received FY09: $2,569,253
— Funding received FY10: $0
Barriers

— Resource assessment and data needs, including lack of
available and reliable resource and related information.

Partners

— GeoHeat Center (Oregon Institute of Technology); Stanford
Geothermal Program (Stanford Univ.); U.S. Geological Survey,
Great Basin Center for Geothermal Energy (Univ. of Nevada,
Reno); Energy & Geoscience Institute (Univ. of Utah); Arizona
Geological Survey
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National Geothermal Data System Architecture Design, Testing & Maintenance
Energy Efficiency &

Relevance/lmpact of Research Renewable Energy

Purpose:

To create the National Geothermal Data System (NGDS)
comprised of a core and distributed network of
databases and data sites that will comprise a federated
system for acquisition, management, maintenance, and
dissemination of geothermal and related data.
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National Geothermal Data System Architecture Design, Testing & Maintenance
U.S. DEPARTMENT OF Energy EﬂICIency &

Relevance/lmpact of Research ENERGY | Renewable Energy

Impact — Data re the basis of knowledge and fundamental for
education and decision-making; the impacts of access to reliable
data (new and legacy) include:

 Reduces the upfront risk for industry and investors associated with
exploration and development of a targeted project

— Reduces the time, costs, and risk for making a business decision to invest in the
project.
— Helps to bring more geothermal energy online

— Facilitates use of US Geological Survey's Resource Classification System to
evaluate geothermal site potential.

— Stimulates industry growth
» Basis to educate new workforce
* Provides a platform to support research and development

« Supports more rapid approval of leases and licenses by providing land and
resource management agencies with access to reliable information

« Supports decision-making processes at both state and federal level
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Impact — Understand Extended User Community:
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SCientifiCITQCh n ical ApproaCh Renewable Energy

DATA TYPES

Data documents & products:

Include preformatted text, photos, diagrams, videos and
viewable maps on subjects the user selects, views on
screen and can then download.

Data sets:

A type of data product where base data are provided,
typically in spreadsheets, sometimes word processing
tables, but with variable levels of associated metadata.

Base/raw data:

The "raw" data that populate the tables and fields of a
database; these include data and the metadata that
describe the data.
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Web Services & Service-oriented Architecture

Service-Oriented Architecture

A completely service-oriented model
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Web Services & Service-oriented Architecture

PORTAL
INTERFACE

NGDS DATA
CLOUD

PORTAL
INTERFACE

GEOTHERMAL
DESKTOP

PORTAL
INTERFACE

9 | US DOE Geothermal Program eere.energy.gov



National Geothermal Data System Architecture Design, Testing & Maintenance
U.S. DEPARTMENT OF Energy EﬂICIency &

Scientific/Technical Approach ENERGY | renewable Energy

43EZHW%ERM¢4L@DEEWCHDFL-ANQCESE?FZM?TVﬂElﬂyTZ”HE

Puﬁlic Educatien
- & Outreach ? Educatlon & Workforce

o g@%ﬁ h

- :
Y Y y
J-"“_“_ - .- - Financial -
ol ; > Community

(‘rk & e Land & Resource
’\ N Management
Agenmes

GEOTHERMAL
DESKTOP

DATA CLOUD . .
Making access comprehensive,

but easy

10 | US DOE Geothermal Program eere.energy.gov



National Geothermal Data System Architecture Design, Testing & Maintenance
U.S. DEPARTMENT OF Energy EﬂICIency &

Scientific/Technical Approach ENERGY | renewabie Enery

GEOTHERMAL DESKTOP - CUSTOM WORKING ENVIORNMENT
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Accomplishments, Expected Outcomes Energy Efficiency &

Renewable Energy

and Progress
Data Model
 Polled NGDS partners re data types

« Examined other sources for data model (e.g., Energistics, Public
Petroleum Data Management (PPDM), GeoSciML, GeoStrat, EarthChem,

IRIS)
 Contacting Demonstration Project Pl's to determine their needs

« Compiling and comparing approaches, data types, standards and
protocols used

Data Catalog & Registry
* Prototype of a data registry and metadata catalog (GIN)
* Investigation of additional approaches (e.g., Mercury)
* Initial design for Digital Library sketched out
Geothermal Desktop
* Focus on development of the data entry and management modules
 Developed initial approach to map (GIS) views of data
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Project Management/Coordination Renewable Energy

Managing a Distributed Network
« Biweekly web-based meetings (via GoToMeeting)
* Frequent e-mail and phone contacts
* Visits to home sites of partners

Technical
 Aglie approach to project management (OnTime software)

Leveraging NSF-funded projects

« GeoStrat funded by the Earth Science Division/Geoscience
Directorate

« Geosciences Information Network (GIN) funded by
Directorate for Computer & Information Science & Engineering
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Budget & Spending Plan

I 4 B £ D E E G H | J K L M N o]
1 | Project Title: Recovery Act: Mational Geothermal Data Sy
2 Financial Assistance Recipient: |Boize State University Note: Mational Laboratory spending should not be included in this table. Mational labs report their Estimated Future
3 CPS#: I Spend Plan and Expended To Date information in the worksheet B1-Financial Data - Lab. Use separate worksheets
4 CID# DE-EE0001120 if multiple National Lahoratories are involved. Be sure to enter the name of the 1ab in cell C2 of the Iab table.
5 DOE Project Total: S 4 992 089 |Data Entry Error: The sum of the totals of Funds Expended To Date (cell K31) and Estimated Future Spending (N31) must equal the total for the Current Approve)
[+ Project Spend lend Estimate of Future Spending (excludes Hational Laboratory Spending) -
T Current Approved Spend Plan Obligated Funds Expended to Date Estimated Future Spend Plan DOE EFSP
Period (by Federal Fiscal Year) DOE |CostShare| Total DOE Total By Fiscal
8 AmoLint AmoLnt Year
g From To | ]
10 |Prior to FY10 4 552 089 0 4 952 089 2,589 253 2,420 2,420 2,420 2,420 |
11 |FY10-Qir 1 10/1/2008| 1203172009 0 141,259 141,299 141,299 141,289
12 FY10-Qir 2 1M2010( 313142010 0 212 814 212814 212814 212,814
13 |[FY10-Qir 3 41i2010] 63002010 0 0 423 807 423 807 ]
14 FY10-Qir4 THE2010] 93002010 0 0 423,807 423,907 |5 1201926] 5
15 |FY11 - Qir 1 10/1/2010] 1203112010 ] 0 257,384 257,384
16 |[FY11-Qir2 12011 33142011 0 0 257,384 257,384
17 |FY11-Qir 3 4102011 63002011 0 0 257,384 257,384
18 |[FY11-Qir4 THI2011 903002011 ] 0 257,384 257384 |5 1,029,534
19 |[FY12-Qir1 10172011 120312011 0 0 260,569 260,569
20 ([FY12-Qir 2 2012 31312012 0 0 260,569 260,569
21 [FY12-Qir 3 4102012 63002012 0 0 260,569 260,569
22 FY12-Qir4 THE20M2) 93002012 0 0 260,569 260,569 |8 1,042276
23 |[FY13-Qir1 10M1i2012) 1203172012 ] 0 243,662 243,662
24 [FY13-Qir2 12013 33102013 0 0 243,662 243,662
25 FY13-Qir 3 4102013 6302013 0 0 243,662 243,662
26 |FY13-Qir4 THI2013) 903002013 ] 0 243,662 2436682 |5 974649
27 [FY14-Qtr1 10M02013) 1203172013 0 0 243,662 243,662 -
28 |[FY14-Qir 2 112014 313102014 0 0 243,662 243,662 =
29 |[FY14-Qir 3 4102014 63002014 ] 0 253,958 253,958 ur
30 FY14-Qir4 71102014 93002014 I 1] 1] 1] 5 741283
31 | Totals] 5 5092089 | s - |5 4992 089] 5 2569253] 5 356533| § - |5 355533]5 4992088 5 - |5 4902 088] 5 4245385] 5
32
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National Geothermal Data System Architecture Design, Testing & Maintenance
U.S. DEPARTMENT OF Energy EffICIency &

Project Management/Coordination ENERGY | renewabie Energy

Budget & Spending Plan
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5 Contact Information Mame Fhone Email Program ElementdArea| 5-MNGOS CID or Laboratony Designation | OE-EEQI0H20
Froject Initiated
4 HG Technology Manager | Arlene Anderson A8, 202-586-3818 L 2 el [ddimmiyy AM2009 CPS Aqgreement #
Flanned Project
5 GO Project Officer AwaMorman AN 303-275-4852 4 Completion Diate SI3N2014 Frogram Value [EiR] Code
[ GO Project Monitor Grant Logsdon GL 720-2366-1284 slgard 4

Status Active

‘walt Snyder 205-426-5305 i i rl Clwerall Stage of Development | 3-Education and Outreach

Ferforming
Organization [Prime
only] Eoize State Univer ity
The objective of this project is to design, implement and test the "Mational Geothermal Data System” [(MGOS) and thus contribute to the 1S, Department of Energy’s [DOE] Geothermal Technologies Program’s [GTF)
mission to conduct research, development and demonstration to establish Enhanced Geothermal Systems as a major contributar for electricity generation. The MGDS will be an intermet-based, online system with open
Project Description [non- | 300852 ta the public and all interested parties.
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National Geothermal Data System Architecture Design, Testing & Maintenance

Project Management/Coordination =

Energy Efficiency &

ENERGY

Renewable Energy

AJ35 S Jx | —
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4 A B C Eulabe G [H|I1]J]|K L MIN|[O|P|Q| R S L U TR T e I .
Number of Task, 4\ BF|BH | Bl | BJ |BK| BL | BM BN |BO| BP BQ R B
Subtask, Milestone, Title - Tasks, Subtasks, Milestones, 'g
Deliverable per project Deliverables including Go No/Go | For milestones provide =
15 SOPO Decision Pts type int I2
16 PHASE | 15 =
17 Task 1.0 Data System 16
18 Subtask 1.1 |System Conceptual Design 17
19 Task 2.0 Data Sharing and Web Services cise State Unius
- ] and thus contr 18
20 Subtask 2.1 |Data Catalog and Procedures for Data s amajor cont 19 5127 468 515,000
21 Task 3.0 Geothermal Desktop 2
Beta 21
22 Subtask 3.1 A - AREA Milestone
23 Task 4.0 Standards, Protocols and Security -
Plan of Design
= Subtask 4.1 e 23 536,721 $12,852
25 Task 5.0 Classification Systems =
26 Subtask 5.1 |Geothermal Resource Classification
—= —— e 25
27 Subtask 5.2 |Financial Risk Classification System =
28 Task 6.0 Management Plan
= : 21
29 Subtask 6.1 |Development and Testing of a Project
s 28 $17.589
30 Task 7.0 Sustainability Plan
- —— 29
31 Subtask 7.1 |Design of a Sustainability Plan
Data Acquisition Plan. ARRA Milestone: L
32 Task 8.0 Complete draft acquisition plan A - ARRA Milestone 31
Data Acquisition by Source or Type of i
e [Laski10.4 —— — 32 5144 677 565.711
ata Acquisition by Source or Type of Data
= biaske Lo 83 : : 33 $458.162 $101.000
35 Task 11.0 ?ETTUC"? lI(n:aractmn and =
ndustry Workshops
=5 St e , 3 $36.846 $18.423
a7 Subtask 112 |Booths and Warkshops At Professional
38 Subtask 11.3 |Intemational Relationships i
39 Task 12.0 Project Management and Reporting. GN - Go No/Go Decision 2;
40 PHASE Il
s = T Data System 39 $35.350 $2.600
40
42 Subtask 1.2|System Prototype A - ARRA Milestone
43 Subtask 1.3|System Testing & Adjusting il
L+« » ¥| QuarterlySumRpt .~ B - Financial Data_~ B1 - Emanc‘laTDaia -tab—~ Ernanciaﬂ Instruck. & Defs 75 ji
44+ ¢ | QuarterlySumRpt ,~ B - Financial Data B1 - Financial Data - Lab Financial Instruct. &
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U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Project Management/Coordination

Budget & Spending Plan

I F4 e £ |
4 A B & D E F G H 1
o__ FY1014MonthiySpendPlan
2 Project Title: National Geothermal Data System
3 Awardee: Boise State University
4 Award # 09EE0001120 I _|
5
6 Total DOE Obligation: $4.992.089 Plan numbers should not be updated retroactively.
7 Recipient Cost Share: Plan numbers for future months may be updated.
8 Total Project Cost: $4.992.089
9
10
1 DOE COST SHARE VARIANCE
12 Phase Plan Actual Plan Actual DOE Cost Share
13 Sep-10 1 $0 $2.420
14 QOct-09 1 $100,362 $18,031 $82.332 $0
15 Nov-09 1 $100,362 $30,925 $69 438 $0
16 Dec-09 1 $100,362 $34 868 $65 495 $0
17 Jan-10 1 $100,362 $14,201 $86,161 $0
18 Feb-10 1 $100,362 $36.,056 $64 306 $0
19 Mar-10 1 $100,362 $214 428 -$114,066 $0
20 Apr-10 1 $100,362 $100,362 $0
21 May-10 1 $100,362 $100,362 $0
22 Jun-10 1 $100,362 $100,362 $0
23 Jul-10 1 $93.696 $93.696 $0
24 Aug-10 1 $93,696 $93,696 $0
25 Sep-10 1 $93.696 $93.696 $0
26 Oct-10 2 $85.795 $85,795 $0
27 Nov-10 Z $85.795 $85,795 $0
28 Dec-10 2 $85,795 $85,795 $0
29 Jan-11 2 $85,795 $85,795 $0
30 Feb-11 Z $85.795 $85,795 $0
31 Mar-11 2 $85,795 $85,795 $0
32 Apr-11 Z $85,795 $85,795 $0
33 May-11 2 $85,795 $85,795 $0
34 Jun-11 Z $85,795 $85,795 $0
35 Jul-11 2 $85 795 $85 795 $0
36 Aug-11 2 $85.795 $85.795 $0
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Schedule

2E 4.2 Implementation, Mainkenance & Revision
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% Project Phase 3 | ZHA|SE; | ry 1 | ZHAﬁE: | A F
Project Management by Task
4 2009 | 2010 [ 2011
Calendar Year
HOH S H N R o W HUOH C R B o EE 1 N
— = 5 SiOND R M ACN: J'”«ISON'D'J Fil A J'D«I
1 6 | ProjectInitiation Date: Sept. 1, 2009 ) 2010 2011
Federal Fiscal Year
z Al 7 |Revised: Sept.1, 2009 1 2] 3] 4 1] 2] 3] 4
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FUtu re Dil'&CtionS Renewable Energy

What is being worked on now and for the rest of FY10

« Develop and deploy the NGDS Digital Library and Catalog for
documents and datasets.

* Develop mechanisms for web-based submission and attribution of
digital documents and datasets into the Digital Library and Data
Catalog

« Develop a plan for data acquisition and sharing, including the
approach to web services

* Deploy the beta version of the NGDS Geothermal Desktop

« Develop a plan for setting, adopting and adapting to various
standards and protocols for web services, metadata, data sharing,
data acquisition, etc.

« Work with the US Geological Survey and others to implement within
the NGDS the Geothermal Resource Classification System and
tools for Financial Risk Analysis and Classification
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« Establishing and maintaining a data system network

— Social-cultural-political issues more important and difficult than
technical ones

— Need to accommodate multiple approaches, philosophies and
outlooks

— Demands flexibility in technical, management and community
issues

 Demonstration projects

— Technical flexibility in working with each; requires one-on-one
interaction

« System management and design

— Following industry-standard approaches as mitigated by the
realities of a distributed network
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« Core system must handle all classes of data
— Products/documents
— Datasets
— Raw Data
— NGDS Partners can work with the data classes of their choice

 Core system management and design must be
designed to accommodate full range of data required
to support geothermal activities
— Requires flexibility and extensibility be part of the design
— NGDS Partners can accommodate data types of their choice

« Key is to design a system that can meet the needs of a
highly varied user community
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