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1.000’s of databases
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A different business model

Traditional

Lobby Congress for a new program,
housed in USGS. Share the
appropriation.

SGS 2.0
Build capacity and services
that we can market to agencies,
iIndustry, academia



Implementation

INTEROP-GIN: system design and demonstration

S U « Validated as data integration mechanism
by USGS Community on Data Integration

cience for a changing worla

Metadata profile for upstream petroleum
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Collaborators — New Partners

WESTERN REGIONAL PARTNERSHIP

- Working Agreement

- 15 Federal Agencies and

Governors in NM, AZ,
UT, NV, CA

- 10,000 GIS layers for
land use management

) WRP Web Mapping Application - Mozilla Firefox
Fle Edit Wew History Bookmarks Took Help

6 > C X (ot | htps/jurpinfo.org/urpmap/Default. sspx

% [&] Most visited [5] Twitter / AZStateGeo

5] Twitter | Geoblogfeed (5] htip:/jtwitter.comjsta... [50] Twitter / RonsGeoPicks

| B wRP Web Mapping Application

WESTERN REGIONAL PARTNERSHIP w:e

LAYERS

GROUP BY L soURcE JNCACC-LiJ NONE

7 show S WMETADATA § DOWHLOAD
_ Argonne National Laboratory

Bureau of Land Management

~ California Energy Commission
~ Department of Defense

Owiilitary Installations e
O military Ranges e
[0 wilitary Training Route Centerline &0
[ wilitary Training Route Carridar [=]s]
E Special Use Airspace eo
_Alert Arzas

Dilitary operations Areas
Restricted Areas
DOwarning Areas
~ Environmental Systems Research Institute

~ Global Energy Decisions

National Renewable Energy Laboratory
| The Nature Conservancy )
_ U.S. Census Bureau caiiforVia
~|u.s. Fish and wildlife Service

_ United States Department of Agriculture

Sonora

ermosillo

o SELECTED LAYERS

© Lavers 10 DowNLoAD

¢4 start
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Energy Industry Metadata Standards Working
Group

— End-to-end discovery, access, and exchange of
upstream petroleum data

enerqistics

GIN (Geosciences Information Network)
Architecture Example — The NGDS Pilot Project



< USGS Core Science

cience for a changing world Sy S t eIms

Core System Informatics

edata integration services
scapacity

framework for science programs [



US GIN-Strategic Plan

business/sustainability model
governance

Inventory of ‘owned’ resources
delivery August 2011

sclence for a changing world of American State Geologists



State Geological Survey Contributions

to the National Geothermal Data System
www.stategeothermaldata.org
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Overview

National
Geothermal
Data System

- Data from all 50 states to the NGDS

- Streamline access to geoscientific information used to
locate, evaluate, and develop geothermal resources

- Web-based, distributed, interoperable, open source
- New paradigm in data stewardship
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The components

- Catalog — find information
- Services — get information
- Clients — use information

S . A

— h - "y prd =4 — - -]
— S M- e ="
— g = Yor s — — .__
I W —= i —
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HOME SEARCH

Search

ofe

“temperature log”

# Records shown f:-

Click fere to =medect dilfens

Additional Options

L1

B http..WFS| & News an...

Login Register Help About Feedback

AASG> ©

ata Cata Iog Association of American State Cenlogists LiaisliN

Results 1-10 of 142 recard(s] Iz‘ E E E E E E

I:' Expand results Zoom To Results Zoom To Searched Area

8 Scanned Temperature Log for Hallett Development 1 State

_{: Scanned Temperature Log for Merrion 1 Navajo-E

8 Scanned Temperature Log for Arkla Exploration 64 State

8 Scanned Temperature Log for Crest Oil 1 Spurlock

Tiff image file, scanned with Neuralog scanner. Originator organization is
the name of the company that ran the log where that is available.
Includes log run 1. Logged by Jet Technical Services. Formation at TD is

{Dpeni Preview Details Metadata Zoom To

8 Scanned Temperature Log for AmeriGas 3 Roach-Baker

[=n]

4] Scanned Temperature Log for AmeriGas 3 Roach-Baker

™ Scanned Temperature Log for AmeriGas 3 Roach-Baker

8 Scanned Temperature Log for AmeriGas 2 Roach-Baker

8 Scanned Temperature Log for Phillips Petroleum Al State

R R e et = et




Content Models

- Active Fault

- Alteration description

- Aquifer temperature map

- Borehole lithology log

- Borehole temperature data

- Crustal Stress data

- Developed geothermal system feature

- Direct use feature

- Drill stem test

- Earthquake hypocenter

- Enhanced geothermal system feature

- Agueous chemistry

- Geologic map

- Geologic Unit geothermal
characterization

AASG >
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Geothermal map

Gravity data

Heat flow measurement
Hot spring description
Isopach map

Metadata

Permeability

Production statistics record
Resource suitability map
Rock chemistry

Thermal conductivity measurement
Well header

Volcanic vent description




HOME OVERVIEW

Content Models

A DELIVERY FILE REP(

Home » Data Delivery » Content Model Templates

Contej = AQ

Measured Temperature |CorrectedTen
Each of the fe pe

1 ure
information ¢
system senve ‘
absena
include: _A - 5
HotSpringURI  |Name
In order
ofthe cgl 1
desired
termplate 5
Temp ;

o Actve Fault |emplates
o Basic Metadata Template

e [Direct Llse Feature

e Hot Spring Feature Template
e (il Gas and Exploratory Well Templates

C' ft O services.azgs.az.gov/arcgis/services/aasggeothermal/AZThermalSprings/MapServer/WF

t' httl cwfs:FeatureCollection x=i:schemalocation="http://stategeothermaldata.org/uri-gin/aasg/xmlschema/simple
nttp://services.azgs.az.gov/arcgis/services/aasggeothermal /AZThermalSprings/MapServer/WFS5erver request
nttp://www.opengis.net/wfs http://schemas.opengiz.net/wfs/1.1.0/wf=.x=2d" xmins=:za=sg="http://stategecthe
xmlns:gml="http:
<gml :boundedBy>
<gml:Envelope srslame="urn:ogc:def:crs:EP5G:6.9:4326">

W WS .

gml™ xmlns:wfs="http://www.opengis.net/wf=" zmlns:xsi="h

<gml:lowerCorner>31.361999999999998 -114.745<,/gml: lowerCorners>
<gml:upperCorner>36.899500000000003 -109.1289</gml :upperCorner>

</gml:Envelope>
</gml : boundedBy>

<gml : featnreMember:>
<aasg: thermalsprings oml:id="F2_  1">

<aasg:0BJECTID>1</aa=sg: OBJECTID>

<aasg:Thermal SpringURI-http: //resources.usgin.org/uri-gin/azgs/thermalspring/AP34.4344109.3986/%
<aa=g:Label>Salado Springs: 22C</aasg:Llabel>

<aasg:Name>Salado Springs</aasg:Name>

<aas=sg:Source>Waring, Gerald A., 1965. Thermal Springs of the United States and Other Countries c
¥.USGS Prof Paper 49%2, 407 pp. | Berry, George W. , Grim, Panl J. and lkelman, Joy A. June 1t
d Atmospheric Administration Key to Geophysical Records Documentation No. 12.</aasg:Source>

<aasg:FeatureType>warm spring</aasg:FeatureType>
<aasg:SonrceURI>http: //www.ngde.noaa. gov/hazard/data/ppd 92 .pdf</aasg: SonrcelURI>
<aasg:LandLeaseOwner>unknown<,/aasqg: LandLeaseOwner>

<aasg:County>Apache</aasqg: County> —
<aasg:0therLocationName>AMS SATNT JOHNS | USGS SALADO 7.5</aasg:0OtherlLocationName>
<aasg:PL5S Meridians>Gila and Salt River Meridian<faasg:PLSS_Meridians)
<aasg:State>Arizona</aasg:State>

<aasg:Range>28E</aasqg: Range>

<aasg: Township>12H</aasg: Township>

<aasg:Section_>1?<faasg:Section_>
<aasg:LatDegree>34.434399999999997</aasg: LatDegree>
<aasg:LongDegree>-109. 3986</aasg: LongDegree>
<aasg:LocationUncertaintyStatement>Group of springs on topo</aasg:LocationUncertaintyStatement>
<aasg:Temperature>21.850000000000001</aasg: Temperature>

<aasg: Temperaturelnits>C</aasg: Temperaturelnits>
<aasg:TempMeasurementProcedure>unknown</aasqg: TempMeasurementProcedure
<aasg:Flow>2</aasg: Flow>

<aasg:FlowMeasurenentProcedure>unknown<,/aa=sqg: FlowMeasurenentProcedure>
<aasg:Flowlnits>GPM</aasg: FlowUnits>

<aasg:FlowMeasurementDateTime>unknown</aasqg: FlowMeasurementDateTime>
<aasg:MeasurementSource>unknown</aasg:MeasurenentSource>
<aasg:Classification>6</aasg:Clas=ification>
<aasg:RelatedWaterChemistry>unknown</aasg:RelatedWaterChemistry>




D
WMS for well headers

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Dt &M L 5B x| o b 18000 =l IS alE AT AHCECR T - TH R R
5 3 | R '! '_.' E| &l B Editor~| * el at n e : [z B A
Table Of Contents 7% 977k SNy 3 S
% = N = : " 2 . TN\ i
k:! @@ Iﬂ >\:_ i _" "_.:"‘__,_ \ 3 . e, ¥4 - ®
¢ X . . W ¥/ *
(=5 Layers ' 2, AP Ay (/ . \\ ; . 1 A (4
\ o+ i - { g - - F F 577 Sl 8 e -
et Well Hieadcrs Dil and Gas Records Search Results:
California Well Headers
i M AZBoreholeTemperatures || Sart By: | Record Number (Ascending) [*]| Records PerPage: |10 [*]| Results: 1-10 of 1
= M Basemap
@ & USA Topo Maps _ﬁ] download all oilgas results
_Record #- if available:
-Permit #- Well Sample Report Link
-County f Quadrangle- Core Information Link
-Carter Coords- E-Log DiVu Record
> _ i _ _
- _ (download if avail) Production Data Link
Identify -Quick Map View- More info/key =
i _ -Petroleum Map View- -Cor
Identify from: [ <Top-most laj -Geologic Map Service- Pay Data Report Link
-upload location to GPS (help)- (every well)
‘ Location:  -83.278412 37.046588

Rec #: 1538021

Fersetosme e

- Op
County/Quad: Leslie / CUTSHIN op
Carter Coords: 12-G-75 1360M, 1455W v View Far
—- Documents Pay Data Report PRI
Quick Map: google map view Image/File Download Per
Geol. Map Service: new: geclogic map service a
FPetrofeum Msp: geologic map service Coy

Upload to GPS: #

it Adaswrnlasd sl Aillase soscolée



WES example

€« C' ft | © services.azgs.az.gov/arcgis/services/aasggeothermal/AZThermalSprings/MapServer/WF

File Edit View Bookmarks Insert Selection Geoprocessing Custc
NMErEdSHE L 5B x| | d-| 14456700 v || E
Table Of Contents 1 x
8c8 |
= = Layers
@
Temperature
<25
® 25-35
® 35-50
& 50-75
@® 75
= O NGDS_BHT_ELOG_TEST
O California Well Headers
O aasggeothermal/AZBoreholeTemperat
= M Basemap
Topographic
= O Basemap
= & USA Topo Maps
USA Topo Maps

.
u - B Bk DdE x

AZthermalSprings WFS

SHAPE * Thermal SpringURI
Multipoint http:/lresources._usgin org/uri-gin/azgs/thermalspring/AP34 43441
Multipoint http://resources. usgin.org/uri-gin/azgs/thermalspring/CE31.36201

Multipoint http://resources_usgin org/uri-ginfazgs/thermalspring/CE31.59211
Multipoint http:/iresources . usgin.org/uri-gin/azgs/thermalspring/CE31.67 381

<l

ewfs:FeatureCollection x=i:schemalLocation="http://stategeothermaldata.org/uri-ginfaasg/xmlschema/simple
http://services.azgs.az.gov/arcgis/services/aasggeothermal /AZThermalSprings/MapServer/WESServer ?request
htep://www.opengis.net/wfs http://=schemas.opengis.net/wfs/1.1.0/wf=.x=d" xmins:za=sg="http://stategeothe
xmlns:gml="http://www.opengis.net/gnl" =xmlns:wfs="http://www.opengis.net/wfs" =zmlns:xsi="http://www.w3.
<gml :boundedBy>
<gml :Envelope srslame="urn:ogc:def:crs:EP5G:6.9:4326">
<gml:lowerCorner>31.361999999999998 -114.745</gml: lowerCorners
<gml:upperCorner>36.899500000000003 -109.1289</gml :upperCorner>
</gml:Envelope>
</gml :boundedBy>
<gml : featnreMember:>
<aasg: thermalsprings oml:id="F2_ 1">
<aasg:0BJECTID>1</aa=sg: OBJECTID>
<aasg:ThermalSpringURI-http://resources.usgin.org/uri-ginfazgs/thermalspring/AP34.4344109.3986/%
<aa=g:Label>Salado Springs: 22C</aasg:Llabel>
<aasg:Namer>Salado Springs</aasg:Name>

<aas=sg:Source>Waring, Gerald A., 1965. Thermal Springs of the United States and Other Countries ¢
¥.USGS Prof Paper 4%2, 407 pp. | Berry, George W. , Grim, Paunl J. and lkelman, Joy A. June 1%
d Atmospheric Administration Key to Geophysical Records Documentation No. 12.</aasg:Source>

<aasg:FeatureType>warm spring</aasg:FeatureType>

<aasg:SourceURIshttp: //www.ngde.noaa.gov/hazard/data/ppd 92 .pdf</aa=sg: SonrcelURI>
<aasg:LandLeaseOwner>unknown<,/aasg: LandLeaseOwner>

<aasg:County>Apache</aasg: County>

<aasg:0therLocationName>AMS SATINT JOHNS | USGS SALADO 7.5</aasg:0OtherlLocationName>
<aasg:PL5S Meridians>Gila and Salt River Meridian< faasg:PLS 5 Meridians>
<aasg:State>Arizona</aasg:State>

<aasg:Range>28E</aasqg:Range>

<aasg:Township>12NH</aasg: Township>

<aasg:Section >1 T</aa=g:Secti on_>

<aasg:LatDegree>34.434399999999997</aasg: LatDegree>
<aasg:LongDegree>-109.3986</aasg: LongDegree>
<aasg:LocationUncertaintyStatement>Group of springs on topo</aasg:LocationUncertaintyStatement>
<aasg: Temperature>21.850000000000001</aasg: Temperature>

<aasg: TemperatureUni ts>C</aasg: TemperatureUnitss>

<aasg: TempMeasurementProcedure>unknown</aasqg: TempMeasurementProcedure
<aasg:Flow>2</aasg:Flow>

<aasg:FlowMeasurementProcedure>unknown</aasqg: FlowMeasurenentProcedure>
<aasg:Flowlnits>GPM</aasg: FlowUnits>
<aasg:FlowMeasurementDateTime>unknown</aasg: FlowMeasurementDateTime>
<aasg:MeasurementSource>unknown</aasg:MeasurementSource>
<aasg:Cla=sification>6</aasg:Clas=ification>
<aasg:RelatedWaterChemistry>unknown</aasg:RelatedWaterChemistry>




Progress

- Subcontracts for data acquisition from 50 states

- Announcement, review and decisions on supplemental funding for new
data from 16 states; contracts in negotiation

- Project web site designed, implemented, and maintained
(www.stategeothermaldata.orq)

- Implementation of catalog (http://catalog.usgin.org/geoportal)
- Metadata for 20,000+ digital resources (as of 6/10/2011)

- Development of procedure and web tools for tracking data submission
review and processing

- Compilation identified and documented 27 draft content models

- 10 content models developed, reviewed and version 1 posted
http://www.stategeothermaldata.org/data-delivery/content-models/

- First 20 WFS and WMS services online

- See http://services.azqgs.az.qov/ArcGlS/rest/services/aasqggeothermal or
catalog (http://catalog.usgin.org/geoportal, search WMS)
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Web site

- Overview

- Announcements
- Jobs

- Webinars

- Content Models e

Tha Siate Gacihers Des prosc. ogaroe by b Ao of Amence Sate Gacope |
Daparrmant of Enegy %

- Member Site f"f:’?iff"f?’i‘: N
Reporting
Repository

Newsletter e =y e

Dt Projact mnd tha pubic. For the putic. H ste provices o

Upcoming Dates e e D T et sty
WWW. stategeothermaldata org
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State Geothermal Data Project Update:
State Geological Survey's Data Contribution Status

Updated: June 13, 2011

Contribution status

. live service

. submitted

in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the A of A State . Cartography by JCD.




State Geothermal Data Project Update:
Data Contribution by Theme: Summary

Updated: June 13, 2011 Contribution Status
. live service
| submitted

' in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Temperature & Heat Flow

Updated: June 13, 2011 Contribution Status
. live service

| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Water Chemistry

Updated: June 13, 2011 Contribution Status
. live service
| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Recent Tectonics

Updated: June 13, 2011 Contribution Status
. live service
| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Other

Updated: June 13, 2011 Contribution Status
. live service
| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Metadata & Documents

Updated: June 13, 2011 Contribution Status
. live service
| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Map Data

Updated: June 13, 2011 Contribution Status v
. live service 25
O
" submitted oD
= .O ® B
~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Lithology Logs

Updated: June 13, 2011 Contribution Status v
. live service

0Qn
W0 submitted @%
O50 .

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Rock Chemistry

Updated: June 13, 2011 Contribution Status
. live service
| submitted

~ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



State Geothermal Data Project Update:
Data Contribution by Theme: Summary

Updated: June 13, 2011 Contribution Status
. live service
| submitted

' in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



Distribution of Live Geothermal Data Semggﬂs
Thermal Springs :

Updated: June 13, 2011

Contribution status
. live service
. submitted

_ in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



Distribution of Live Geothermal Data Services:

Borehole Temperatures
Updated: June 13, 2011

Contribution status

. live service

| submitted

in progress

Project sponsored by the U.S, Department of Energy under award DE-EE0002850 to the Anzona Geological Survey acting on behalf of the A of A State . Cartography by JCD.




Distribution of Live Geothermal Data Seerc,:qe,g
Well Headers

Updated: June 13, 2011

Contribution status
. live service
. submitted

in progress

Project sponsored by the U.S. Department of Energy under award DE-EED002850 to the Arizona Geological Survey acting on behalf of the Association of American State Geologists. Cartography by JCD.



L
Future Direction 2011-2012

- All regional hubs operational
- All states providing data live to the network

- All submitted data described by metadata in catalog
system

- Training programs developed & implemented: webinars,
videos, guidebooks, online tutorials, short courses

- SAB review of YR-1; evaluate and approve YR-2

- Carry out bulk of new data acquisition, including drilling a
minimum of 21 gradient and research holes in 6 states

- Prototype deployment of the system roll out summer 2011

AASG
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Summary

- Deployment of national distributed network in progress

Data compilation from all 50 states

Main system components in place -

- Find: Catalogs — profiles, protocols, document repository

- Get: Services — protocols, interchange formats, servers

- Use: Clients — adopting existing software for desktop applications

Leveraging additional data and apps from state & federal agencies,
academia, and industry

System adoption exceeds expectations and our ability to meet demands from
third parties

™ U.S. DEPARTMENT OF

@ ENERGY

Supported by award: DE-EE0002850

AASG >

Association of American State Geologists




CUAHSI

HIS

Sharing nydrologic data

OCEAN OBSERVATORIES INITIATIVE

(@ enerqistics

WIRE

WESTEAN HEGIONAL PARTHERSHIP
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