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Applicant Organization, Key Project Contact, and Internet Address:

GCS ResearchLLC: John Waterman (primary contact), Director of Geospatial Servicekl5 South
Fourths St. West Missoula, Montana59801-2721, jwaterman@agcsresearch.com 406-532-3254:
Wwww.gcs-research.com

Collaborating Organizations, other Contact Personnel, and Internet Address  :
Horizon Systems Corporation : Cindy Mckay, P.O. Box 5084, Herndon, VA, 201[d@horizon-
systems.com 703-471-0480: www.horizon -systems.com

USGS Water Resources Discipline Craig Johnston and Laura Hayes, New HampshWermont Water
Science Center, 361 Commerce Way, Pembroke, NH, 03ZmbBjohnst@usgs.goy603-226-7843,
Ihayes@usgs.go®03-226-7835. USGS Geography Discipline: Lynn C. Bjorklund, 10 Bearfoot Rd.,
Northborough, MA 015321558 |cbjorklund@usgsgov 508-490-5074. USGS Biologic Discipline: Marcia
Mcniff, 12201 Sunrise Valley Drive, Reston, VA, 20198mcniff@usgs.goy 703-648-4078: www.usgs.gov

U.S. Environmental Protection Agency: Tommy Dewald, Office of Water, 1200 Pennsylvania Ave NW,
Washington, DC20460, Dewald. Tommy@epamail.epa.gov, 20266-1178: www.epa.gov

Project Narrative

This project makes available existing compleXNHDPIlus network traversals tools coupled with
Framework Web Feature Service (WFS) extraction tools in a Servi€@riented Architecture (SOA) to
further advanced geospatial analysisvith the Connecticut River Watershed and Framewd datasets.

This project continues to build upon the Connecticut River Watershed Atlas to support the science
priorities of creating data-sharing and geospatial analysis systems. The results of tipigoject provide
useful geospatial analgis tools within desktop GIS applications for the other science priorities associated
with Connecticut River Watershed sustainabilityz water budgets, water quality, and ecological flow
determinations. In addition,the project provides useful training and distribution of software tools to
federal, state, local, academia, private sector, and ngnofit organizations, such as the USGS, ERAd The
Nature Conservancy, through training and presentations at local and national geospatiglated events
and the Internet.

A ServiceOriented Architecture (SOAhas beenimplemented as the foundation for theNHDPIlus
navigation tools andthe Framework Web Feature Servic&IS toolset for aclient desktop (see figure 1).
The toolset allows userdo view near reatime gaugingstation information, build watershed boundaries
from upstream/downstream reaches identified via network tracing, create attribute reports, and
download/extract NHDPIlus from a WFS.
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Status of System Development

The software system is complete. Functional code construction was completed in March 2008 with
follow -up software version upgrades occurring irNov. 2008. The system requirements were confirmed
with team members and clients through a testing phase conducted in March and April 2008.

A new Google Maps client was released which allows users to execute the watershed delineation tool and
request GMLand PDF reports within a Google Maps web page. In addition, the NHDPIus flowlines are
mashed into Google Maps using a cached WMS service via the ArcGIS Server REST API. See figure 2. The
site can be accessed atttp://www.gcs -research.net/CTRiverAtlasGoogle/

Due to system requirements, specific software components were developed partly on ArcGIS Server 9.2
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system were installed at the USGS in Pembroke, NBZS Research in Missoula, MT, and Horizon Systems,

in Herndon, VA. Software components hosted at GCS Reseavehe installed at the USGS in De2008.

This includes client web application upgrades from ArcGIS Server Web ADF 9.2 to 9.3. A webisemill

remain hosted at Horizon Systems into the future.

Project management

As of December 2008, project management activities have come to a close. The team will seek one last
meeting with the grant coordinator to summarize, discuss, and reflect on tharoject as a whole. In
addition, the meeting should attempt to identify any future opportunities and/or desires to continue with
additional phases or possible synergies with other projects.

Outreach and training

Over the last year, this project was disa@sed in sessions by team members at various events included the
following:

NHDPIus Conference in Lakewood, Colorado

AWRA Conference

National Water Quality Monitoring Conference

EPA GIS User Group meeting

USGS GIS conference in Lakewood, Colorado

ESRI UseConference in San Diego, California

Vermont GIS Internet Mapping Conference in Burlington, Vermont
Northeast Arc User (NEARC) Conference in Hyannis, Massachusetts
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Feedback on Cooperative Agreements Program

The team members would like to thank the NSDI gnt program facilitators for providing guidance and
funding for this project. This particular grant allowed the Connecticut River Watershed Atlas project to
meet some of its more advanced goals such as distributing key datasets and information througheimtet
mapping applications.
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Figure 1: System architecture
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science for a changing world :
Zoom close and click on a flowline to create watershed stream report and NHDPIus flowline GML...

Locating flowline. -
Please be patient.
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Home| About the Data| Data Viewer| 3D Mapping

Figure 2: Google Maps client: Click on an NHDPIus flowline. The application will search for
the closest flowline to the selected point.
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Figure 3: Google Maps client: A watershed delineation is created on-the-fly and displayed in
the Google Maps client.
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Figure 4: Google Maps client: The application creates a report and GML for the selected

NHDPIus flowline.



