NATIonal CARBon Sequestration

Database and Geographic Information
System (NATCARB)

A Step Toward a
Carbon Sequestration Cyberinfrastructure
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NatCarb Over-Arching Goals

e Connection

= Bring Society Together with Possible Solutions

= Complete Online Access to Information & Tools
» Expert, Decision Maker, General Public

o Complexity
= Harder to Display

= Harder to Analyze (Integrate Data with Models)
= Harder to Manage

e Coordination

= Bring the Players Together
= Bring the Data Together



Regional Partnerships
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NatCarb a Geoportal Linking
PartnershiES

Role of Distributed GIS:

National Carbon Atlas of Carbon Sources and
Potential Sinks

Decision Support Tools for Analysis and
Visualization

Management Support Tools to
Expand Data and Model Warehouses

Support for Field Validation
Education and Outreach




Distributed GIS as Glue
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NatCarb Home Page

IJ" | 7 NatCarb Home Page :‘a—q';:.\

& C M ¢ httpy//www.natcarb.org

MNational Carbon Explorer

CLIMATE CRANGE The process of sequestering carbon dioxide (COs) invalves identifying sources that produce CO» and

SEQUESTRATION sinks where the CO- can be stored. These web pages present interactive maps and background
information on the process of storing CO4. This Atlas is created by the MatCarb project and sponsored

ENETHERSINE 5 by the U S Department of Energy's National Energy Technology Laboratary.

SOURCES Use the links at left to explore climate change, common sources of greenhouse gasses, and the many

ways those gases can be removed from the atmosphere and stored. The complete atlas is available

SINKS from the Mational Energy Technology Laboratory

INTERACTIVE MAP Also available online is additional information on the HatCarb Project, whose goal is to create a national
view of carbon sequestration by linking regionally managed databases. The main site includes the

original MatCarb Interactive Mag, a more robustwversion of the maps presented in the new Atlas linked at
left.

DATA FILES

This server is run by the Kanzas Geological Survey for MatCarb, a project funded by the U.5. Dept. of Energy’s National Energy Technology Laboratory.
This page Updated March 2%, 2007,

The URL for this page is hitp:/'www.natcarb.orgfindex. himl
Comments to webadmini@kas. ku.edu
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Display and Analysis
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National Atlas- Saline Sinks

CO, Storage — Saline Formations
PCOOR 185 185

Illinois Basin  19.2 116.6
Midwest 118 118
Southeast 2275 9,098
WestCarb 205 807
Southwest 11 43
Big Sky

Total




National Atlas- Coal Sinks




National Atlas- O & G Sinks




NatCarb Data Files

J.f" | 1 MatCarb Home Page--Da...

€ cC f

ATLAS START F 5 . "
Data Files for Distribution
CLIMATE CHANGE
find links to the GIS data file sed in creating the 2008 Carbon Sequestration Atlas of the
SEQUESTRATION ) and Canada.
: note we can not provide techinical support for your GIS software.
PARTHERSHIPS
SOURCES
SINKS

INTERACTIVE MAP

v Laboratory.

This gerver is run by the Kansas vey for NatCarb, a project funded by the L ept. of Energy’s MNational Energy
This page Updatec :

The URL for thi natcarb.orgi/Atlas/data_files. himl

Comments A

Photo C




NatCarb Interactive Maps

jf [ MatCarb Home Page--Int... 'q'-_rfhh\

& C M ¢ hitpy/www.natcarb.org/Atlas

LA

‘national look'a Carbon sequestration™ N

il |

ATLAS START . ’
Mapping CO; Sources and Sinks

CLIMATE CHANGE
In additon to contributing national maps to the Carbon Sequestration Atlas of the United States and
SEQUESTRATION Zanada, the MatCarb project has created several inteactive mapping systems.

PARTNERSHIES The 2008 Atlas features a mapping system built using Google Maps. These maps are much easierto
use than the previous maps; they are still being refined, so feel free to email us vour suggestions and

SOURCES comments.

1. 2008 Atlas Sources Map
2. 2008 Atlas Sinks Map

SINK3

For exploring Morth America’s CO2 sources and sequestration opportunities, the coline atlas pages

have online mapping systems focussed on specific topics. These maps, on topics such as
DATA FILES

Stationary Emission Sources,
Electric Power Utilities,

il and Gas Fields,

Deep Saline Formations,

and many other topics

are easy to use while being powerful tools to explore specific resources.

Zoom in or out, or jump to

P atataltilaMaidatsal
T :




Google Map

2008 Atlas - CO2 Sources
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Google Map

‘& Google Maps + ArcGIS - Windows Inte_

>
'\_u/,- K)‘vj |£ http://geoportal.kgs.ku.edu/natcarb/atlas08/gmap.cfm
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Google Map

‘& Google Maps + ArcGIS - Windows Inten p
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2008 Atlas - CO2 Sources
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2008 Atlas - CO2 Sinks
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Google Map

é Add TiledMapService to GMap - Windows Internet Explarer

geoportal.kgs.ku.edu/natcarb/atla
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Summary for Alabama

Sequestration capacity in Billion Metric

Tonnes

Unminable Coal Seams
Low Capacity 2.3332911

High Capacity 3.3079144

QOil and Gas Reservoirs

Capacity 0.38

Saline Formations

Low Capacity 28.5099056
High Capacity 114.0396224

CO2 Sinks
Unmineable Coal Seams
- Deep Saline Formations

- Oil and Gas Resernvoirs




Google Map

2008 Atlas - CO2 Sinks

Zoom To

Terrain

Summary for Texas

Sequestration capacity in Billion Metric
Tonnes

Unminahble Coal Seams
Low Capacity 18.5381586
High Capacity 26.4689216

(il and Gas Reservoirs

Capacity 47.1

Saline Formations

| r Capacity 5
Codar B4 (‘mound Low Capacity 656

7 Rack High Capacity 2141.8130624

Austin

e gEi‘.)n MEICDE- j | CO2 S'nks
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o
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http://geoportal.kgs.ku.edu/natcarb/basic_view/sources.cfm
http://geoportal.kgs.ku.edu/natcarb/basic_view/sources.cfm

NatCarb Brine Databases - 2007
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NatCarb Brine Databases - 2008

Tools Map
Table of Contents
. Layer Order
2/zoom in Image History
Legend & Metadata

| Help
Zoom out

identify
Full Extent

Reset Map

Update Map

Gazetteer Search

Polygon

Seq. Buffe
Pipeline Cos
Query Feature:
Bookmarks

Print




9 Brine Data Selected - Mozilla Firefox

File Edit “iew History Bookmarks Yshoo! Tools

| ] NatCarb Home Page || natcarb_alpha

Brine Data Selected

Brine Tools

Help

F Brine Data Selected

|anat'ion Info

|—|Srate: Mew York ‘

[ [Comnty: CATTARAUGUS [Location: TS, R, Sec.
|—|Fnl‘matinn: Oriskany ‘Depth: 408%

|— Data Sowrce: TSGS 31000010 Sample Date: Oct-19-1964

Create Brine Sample Plot
Create Brine Data Prper D
Plots are presented in a new window, requires Flash.

|G9'1191‘ﬂl Analyses

[ [FH64
|—|S119cific Gravity:
|7|RW at 75 deg.: |Fst'im:|tetl Rw at 75 deg:
|—|Tntﬂl Dissolved Solids: 2545354 mg/T.

|T?m1]?rahu‘e: °F
|Re sistivity (Rw):

|Imlivilluﬂl Chemical Analyses
|—|Snﬂimn"Pntnssi1un: MNA mgT
[ [Caleimn: 14797 mgl
|—|Imn: mg/L

[ [Sulfate: 1432 maT

|7 Carbonate: mg/L
|—|In[|i119: mg/L

[Sodinm: 79956 mg/L
|I\-Iagnesi1un: 1166 mg/L
|(_‘hluride: 153202 mg/L
|Bi('m‘1101mte-: 50 mgL
|Brumim=: mgL
|]-[j;[]1'ngen Sulfide: mgT

Thus server 1s run by the Kansas Geological Survey for NatCarb, a project funded by the U3,

Dept. of Energy's Mational Energy Technology Laboratory,

Programs Updated Nov. 11, 2004 The URL for this page is httpoffwwnw natcarb orgfGroup

findez html
Comments to webadmin(@lgs ku edu




Brine Tools

© PlotBrineSample - Mozilla Firefox E@@

File Edit ¥ y oa!

' PlotBrineSample

Field:



Brine Tools

Extended Featur 5 plotBrineAvg - Mozilla Firefox
File Edit Wiew History - N 5 N

: File Edit “iew Higtory Bookmarks  vshoo! Tools  Help
|| NatCarb Home Page - - -
| ] MatCarb Home Page |1 natcarb_alpha |1 PlotBrineAvg

Brine Concentration Plot
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Brine Tools

"9 PlotPiperDiagram - Mozilla Firefox CEX

a Piper Diagram




Brine Analysis of Appalachian Basin

Total Dissolved Solids of Oriskany brine

Depth to Oriskany

50 100
KILOMETERS

POSTED WELL DATA

Well Label
WELL - TDS[LITERATU]

CONTOURS
Oriskany - Total Dissolved Solids
Oriskany_TDS.GRD
Contour Interval = 5000

CONTOURS

ORISKANY_SANDSTONE - ORISKANY_SANDSTONE

FMTOPSORISKANY_SANDSTONE.GRD
Contour Interval = 100

WELL SYMBOLS
® BRINE

September 14, 2008

PETRA 9/14/2008 11:56:07 AM




Custom Maps

Wyoming
Brine Data and Basins
Total Dissolved Solids (mg/l) §

an 0




NatCarb Management

&) Add Server Page - Netscape

. File Edit

Wiew G0 Bookmarks  Tools

Window Help

File Edit View Favorites Tools Help

O O O ( '3 Add Server Page - Microsoft Internet Explorer
- Q

NATCA

Add
Layer

Ads
Colw

FPlease Enter
server MName

Fort

subrnit |

MIDCARB Mapse

Add
Server

Add
Layer

Add
Column| S

Please Enter name and port «

e
—

Server Name
Port

submit

Connection to ims-dev.isg
9 Map services found for

Choose map service below and cli
serve

next
« NG Logs
~ Counties
Already present! II. MIDCARB_030r
- Streets
- USA
~ Washington
c demog

Already present! midecarb ks test

8]

= _lolx]
m

'3 Add Server Page Step 2 - Microsoft Internet Explorer

File Edit View Favorites Tools Help

MIDCARB Mapservice data entry

Add Add

Server Layer

Add
Column

View
Server

View
Layer

View
Column

Server Name |ims-dev.isgs. uiuc.edu
Service Name |5300

Mapservice |NG_LDQS

Please enter information below to complete the addition of
drysdale kgs.ku.edu to the server list

Name
Region |Other

States Served |||I!1.0I:_:

Indiana

Can Portal

access Map = Yes © No
Server?
Contact
Person
Contact
Number
Contact
Email

Username for
contact
person

|Chris Korose

[111-111-1111

|korose@i|.edu

[kerosé]




NatCarb Management

Add Server Page Step 2 - Netscape «d layer page - Netscape
13 2

NATCARB Mapservice data entry BEICA TS B RTOSCTNES G G

Add Backup View Backup
Server Server

H Add Server H Add Layer H Add Column H View Server H View Layer H View Column H

Add Backup

Add Layer View Layer Server

Viewing Information for layer Devonian Shale Subsurface
for kKyco2 on kgsmap.uky.edu

Information displayed below for
Delete Layer |
drysdale.kgs.ku.edun elete Layer

ArcIMS Layer Id 104
Delete Server | AreIMS Layer Name m
Display Name Devonian Shale Subsu
Server W
Name gemap.uky.edu Minscale l—
Service =300 Maxscale
minx 95666.1562028623

Name
Mapservice maxe 1080704.64168453
IkycoZ
Name miny 4039051.31859062
Region | Midwest Regional Carbon Sequestration Partnership maxy AEBBE74.54901879
Indiana = Feature Type polygaon
s lows List of layer types Petroleum 'I
Served Kansas
Kentuc Layer Group Mone 'I
C'an Portal Is layer queryahle? & Yer © e
access Map ® Yes Mo Layer Source

(Source institution for data. For example,

EGS or ETA)

Contact
ontac IDDuglaS Curl Can Layer be identified?  Yes © No

Person
Is Layer Visible on Viewer? ® Yes O No
Contact
|859-25?-5500 Coluran to use for rendering [PETO DBO.Kv_DEVONIAN_SHALE_SUBSURFACE.DEVONIAN_SHALE ~]

Number

icati Full -
Clontact p Bk ed Layer Authentication ull access
Email PO Metadata url for layer I

Username

for contact |d0ug_ky Detailed Metadata

pErson

SavE | reset |

Server?

save | reset |




800
800
700
00
500
400

100

NatCarb Usage

Unique Visitors to Natcarb

-ldy
Q-nr

Statistics reports generated from main "natcarb org” domain.

a0

O-unr




Future Near-Term NatCarb Goals
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National Carbon Cyberinfrastructure
Summary

A IS a Significant
Component of National Carbon Sequestration Efforts

Provides Improved Access to Data and Models, Better
Integration, More Effective Science and Engineering, and
Enhanced Decision-Making

Permits “Loose
Coupling" of Elements of Carbon Science and Decision Support

A Carbon Cyberinfrastructure:
Brings Society Together with Solutions

Provides Model to Manage System, Display Data, Integrate
Data with Models and Manage Results

Provides a Method to Bring the Expertise and the Data Together
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