Strengthening coastal decision-making in Nova Scotia and New Brunswick: Making coastal development geospatial data available and delivering tools needed by local, provincial and federal coastal zone managers
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Project Summary 
	Title of Proposed Project
	Strengthening coastal decision-making in Nova Scotia and New Brunswick: Making coastal development geospatial data available and delivering tools needed by local, provincial and federal coastal zone managers

	Lead Organization
	Gulf of Maine Council on the Marine Environment (GOMC)

	Project Manager
	Christine Tilburg, GOMC/Ecosystem Indicator Partnership (ESIP)

	Manager’s Contact Information
	Full mailing address: 156 Woodman Road Buxton, Maine 04093

	
	Telephone number: (207) 929-8079

	
	Fax number:

	
	Email address: ctilburg@securespeed.us

	Start Date of Project
	July 1, 2008

	End Date of Project
	December 31, 2009

	Duration of Project
	Duration in months 18

	Project Description
	This initiative will improve coastal development decision-making in the Bay of Fundy region. It will make geospatial data accessible at a variety of scales ranging from local to multi-national.  Focus will be made to bring in economic, social and environmental data identified by the ESIP Coastal Development Subcommittee as critical priority indicators: population density, employment density, and impervious surface coverage. By utilizing coastal development data with the completed Indicator Reporting Tool, ESIP will create the ability to integrate land use, contaminants and nutrients data and provide users with unprecedented synthesis tools. This convergence of planning/land use data and environmental data will promote better decision making and foster ecosystem-based management approaches in the Gulf of Maine. These tools will allow for concurrent analysis of geo-political and planning data integrated with the nutrient and contaminant data. 

	Project Cost
	Total project cost, in Canadian dollars $300,000

	GeoConnections Funding Requested
	· Total amount of requested GeoConnections funding is (Cdn $150,000)

· Total amount of requested GeoConnections funding, as a percentage of the total project cost = 50%

	Total Proponent and  Collaborator Funding
	Financial Contribution
(Cdn $150,000)

	Details 
	Cash Contribution
	In-Kind Contribution

	
	
	Description
	Cash value

	Gulf of Maine Council/ESIP & its partners
	$50,000
	Technical expertise in creating impervious surface layers, partners time, data gathering, etc.
	$100,000

	
	
	
	


1.  Organization Description 
Overview and Mission --The Gulf of Maine Council on the Marine Environment (GOMC) was formed in 1989 as a Canada-U.S. initiative to sustain the integrity of the Gulf of Maine. It is a trans-boundary partnership of Nova Scotia and New Brunswick, three New England states, and federal government agencies from both countries that are focused on the Gulf of Maine and associated watershed. The Council is guided by senior officials in both countries and non-government representatives appointed by the region’s Premiers and Governors. The Council's mission is to maintain and enhance environmental quality in the Gulf of Maine while allowing for sustainable resource use by existing and future generations. The Council delivers it programs and services through six standing committees that consist of over 200 government, non-government, academic and for-profit representatives. It operates an environmental monitoring program, conducts public outreach and education, restores coastal habitats in partnership with local groups, serves as a convener and otherwise promotes ecosystem-based approaches to management. The Council’s commitment to these activities and ILM are evident in its 18-year history and in the Council’s 2006-2011 Action Plan. 
Partners and ILM Synergies -- In 2006, the Council formed the Ecosystem Indicator Partnership (ESIP: www.gulfofmaine.org/esip) with the express purpose of advancing the application of regional ecosystem health indicators in decision-making. ESIP is composed of more than 100 Canadian and U.S. members from organizations that include Environment Canada, Fisheries and Oceans Canada, New Brunswick Departments of Environment and Fisheries & Aquaculture, Nova Scotia Departments of Environment and Labour and Fisheries & Aquaculture, Acadia University, Dalhousie University, and many others. Partners at the municipal level include the region’s Atlantic Coastal Action Programs and municipal governments. The effort of our members is focused on determining priority indicators for the Gulf of Maine for inclusion in State of the Environment Reports and utilization with web mapping tools. These partnerships continue to be cultivated and strengthened. They are indeed what makes this proposal possible and are what will contribute to active participation by Nova Scotia and New Brunswick in the Integrated Land Management Network. 

Currently, ESIP has an active Monitoring Map (www.gulfofmaine.org/esip/map) and is working towards completion of the GeoConnections-funded Indicator Reporting Tool.  In regard to the reach and effect of this work the web statistics for January 2007 through February 2008 show that the ESIP web pages were visited over 20,000 times. By providing the enhanced Indicator Tool on this web page we will continue to function as a portal for knowledge about the Gulf of Maine both within Council activities (see Sewage Task Force, Habitat Monitoring Committee, and others www.gulfofmaine.org) and the broader external community (e.g., non-profits, academia, etc.).
2.  PROJECT DESCRIPTION 
Objectives and geography – The objective of this initiative is to improve decision-making with respect to the effects of coastal development on the Gulf of Maine/Bay of Fundy region. The proponents of this proposal are municipal, provincial and federal officials engaged in ecosystem-based approaches to management of the region’s watersheds and coastal zone. The project will make coastal development geospatial data accessible and develop a new suite of tools to be used in connection with a Canada – US indicator reporting initiative currently under development throughout the trans-boundary region of the Gulf of Maine.  

The Gulf of Maine Council on the Marine Environment's (GOMC) Ecosystem Indicator Partnership (ESIP) is composed of over 100 Canadian and US partners from a broad spectrum of government, academia, and non-profit organizations. This group of individuals works together in the Gulf of Maine to improve the Gulf's ecosystem by providing the tools and information coastal managers and other decision makers need to manage the Gulf of Maine.  Federal representatives (e.g., Environment Canada and Fisheries and Oceans), Provincial scientists, municipal planners and non-government organizations (e.g., the Atlantic Coastal Action Program sites) from New Brunswick and Nova Scotia are active partners in this project. In addition, state officials from New Hampshire and Maine who have worked successfully on these issues will serve as project advisors and promote the sharing of successful approaches in the US.

Priority Tasks -- ESIP is working with public and non-government partners, the Gulf of Maine Ocean Observing System (GoMOOS) and the Canadian firm DM Solutions to develop an on-line Indicator Reporting Tool for contaminants and nutrients in the transboundary Gulf of Maine region.  By late Spring 2008, the Indicator Reporting tool will contain indicator data for aquatic habitats (spatial extent of eelgrass, salt marsh, and tidal restrictions), contaminants (point sources, blue mussel contaminants levels), and eutrophication (dissolved oxygen and nutrient loading).

Through this Letter of Intent (LOI) Nova Scotia and New Brunswick will significantly augment their capabilities to ingest and deliver land use data at a variety of scales ranging from local to multi-national.  Focus will be made to bring in economic, social and environmental data identified by the ESIP Coastal Development Subcommittee as critical priority indicators: population density, employment density, and impervious surface coverage. By incorporating coastal development data, ESIP will create the ability to integrate land use, contaminants and nutrients data and provide users with unprecedented synthesis tools.  This convergence of planning/land use data and environmental data will promote better decision making and foster ecosystem-based management approaches in the Gulf of Maine.  Users will have a direct link between land use data and the measured impacts provided by a suite of environmental indicators accessed through the GOMC interactive environmental map. The tools will allow for concurrent analysis of geo-political and planning data integrated with the nutrient and contaminant data. These types of geospatial and indicator tools are not currently available in the region and this effort represents an important step forward towards ecosystem-based approaches to management.
3.  DATA INTEGRATION and UsE OF the CGDI 
The Canadian Geospatial Data Infrastructure (CGDI) offers a standards based framework for accessing and integrating geospatial data resulting in products that help managers and policy makers use current data in making decisions. Implementing CGDI endorsed technologies and utilizing these with other standards based data sharing systems aids in cross-utilization of data and ensures that information products are easily maintained, updated, and remain dynamically available to the community.  This project will deliver critical coastal development data to the CGDI and to geospatial tools using endorsed specifications. The Open Geospatial Consortium (OGC) web mapping services (WMS) and web feature services (WFS) will be implemented to serve coastal development data. Metadata records for all Canadian data sets will be registered with the GeoConnections Discovery Portal and US data sets will be registered with NASA's Global Change Master Directory.  These two discovery systems are interoperable and seamlessly share records.

	PROPOSED CGDI WEB SERVICES

http://geodiscover.cgdi.ca/gdp/search?action=executeSearch&entryType=service&language=en&isNewSearch=true&keywords=Landsat+download+geobase


	Web Service
	Type of Service
	Service Provider / Distributor
	Layer(s) / Data Themes / Service

	Landsat 7 ETM (1999-2003)
http://www.geobase.ca/geobase/en/data/imagery/index.html
	No fee access Portal
	GeoBase
	Complete set of cloud-free (less than 10%) orthoimages covering the Canadian landmass using data from the Landsat 7 satellite. Landsat 7 images used to produced this data set were captured between 1999 and 2003

	SPOT 4/5 (2005-2010)
http://www.geobase.ca/geobase/en/data/imagery/index.html
	No fee access Portal
	GeoBase
	Complete set of medium resolution orthoimagery based on SPOT 4 / 5 covering all of Canada south of the 81st parallel. The first SPOT images of this dataset were collected in 2005 and the imagery collection is scheduled to be complete in 2010.

	Place names
http://cgdi-dev.geoconnections.org/cgi-bin/prototypes/cgdigaz/cgdigaz.cgi?version=1.0&request=GetCapabilities 

	Gazetteer
	CGDI
	The CGDI Gazetteer Service will provide a web service, which returns geometries for known placenames. 

	Watershed
http://devgeo.cciw.ca/WatershedLookupServlet/WatershedLookupServlet?version=1.0.0&request=GetCapabilities 
	Lookup Service
	Environment Canada 


	The Environment Canada Watershed Lookup Service provides a GML 3.0.0 encoded web service, which returns geometries for known watershed ID codes.

	ArcVoyager Canada's Population

http://www.geographynetwork.ca/wmsconnector/com.esri.wsit.WMSServlet/population?request=getcapabilities&service=WMS&version=1.1.1 

	WMS
May be used for non-commercial purposes
	ArcVoyager Canada's
	Population (WMS) map service contains 1996 statistics by province for percent rural population, percent urban population and population change (1990-1995) as well as population density; 1996 statistics by CD (Census Division) for population density and population change (1990-1995); 1996 statistics by CSD (Census Subdivision) for population density. Additional basemap data includes provincial boundaries, lakes, major cities by population, and populated places. This data is part of the ArcCanada Schools and Libraries Edition version 2.0.


The majority of the Coastal Development data is expected to be geopolitical and as such is not currently available through endorsed CGDI standards and specifications. Previous data assessments undertaken by the Council (http://www.gulfofmainesummit.org/docs/CDI%20Report.pdf) have shown that existing data sources tend to be fragmented and in various formats which are not easily accessible. The Council, demonstrating the commitment to this effort, has recently funded a local, site specific data discovery effort through a Council Action Plan Grant. Many of the data partners will need assistance from the technical contractor and GOMC to register and serve their data with approved CGDI standards and specifications. The GeoConnections grant would support providing technical assistance to Canadian organizations to repurpose data. This project will result in new and valuable data sets being contributed to the CGDI through the use of the WMS and the WFS. Additionally, metadata will be registered with CGDI compatible registries such as the GeoConnections Discovery Portal and the NASA Global Change Master Directory. Thus, this project will improve access and compatibility of US and Canadian datasets and improve decision making along the transboundary region of the Gulf of Maine.
4. USER NEEDS and Project Benefits . 
Users -- The target audience are those individuals and agencies responsible for making coastal management decisions at the local, provincial/state, and regional levels.  The target audience includes: 
1.
Government agencies acting on land-based permits and licenses that will have local and regional effects and thus need to integrate a gulf-wide perspective into their decision-making;

2.
Government agencies making decisions related to coastal and watershed area-based management in the Gulf of Maine;

3.
Government agencies evaluating regional ecosystem conditions as part of ecosystem-based approaches to management; and

4.
Non-government organizations (e.g., ACAP sites, land trusts, community organizations, etc.) working to reduce land-based sources of pollution.

5.  Municipalities seeking to better understand land use changes and impervious surface as a proxy for this change with respect to their own cities and towns.

User Needs Assessments --The Gulf of Maine Council on the Marine Environment (GOMC) has conducted several user identification and needs assessments over the past four years to ensure that developing on-line geospatial tools appropriately meet the needs of the intended audience. These include Coastal Indicators Workshop (2004) (http://www.gulfofmaine.org/nciw/) and the Gulf of Maine Summit (2004) (http://www.gulfofmainesummit.org/).  Of particular importance to this proposal is the Final Report of Listening Sessions prepared in June 2006 and available at www.gulfofmaine.org/esip/docs/esiplistening.pdf.  This report documents four listening sessions held in New Hampshire and New Brunswick in the Fall of 2005 and additional phone interviews. Both the listening sessions and the phone interviews targeted an audience of decision makers, scientists, and land use planners. Topics for the interviews and listening sessions included determination of priority indicators, management needs and questions, and preference of information products.  The participants included decision makers, planners, scientists, and other interested parties. Another report done on user needs by the Council includes a Survey of Coastal Managers' Science and Technology Needs Prompts a Retrospective Look at Science-based Management  in the Gulf of Maine (2004, available at http://www.gulfofmaine.org/council/publications/coastalmanagerssurveyreport.pdf)  which involved 63 representatives in resource management.  The participants rated habitat change and land use as the management topics of greatest important in the Gulf of Maine.   Specifically, survey responses stated that for land use, the greatest need is for indicators that link land use with impacts to the ecosystem. A second research need was to identify the effects of coastal development on water quality. The proposed integration of coastal land use and planning data into the current Indicator Reporting Tool specifically addresses these two needs.

By building on the extensive user needs assessments described above, ESIP can efficiently commence work with the specific goal of providing land use and coastal development planning data that are integrated with nutrient and contaminants mapping tools.  Further, we will take advantage of working relationships with the Gulf of Maine Ocean Observing System (GoMOOS), the strengths of the Canadian and US partners in the ESIP Steering Committee, and the Coastal Development Work Group (chaired by Nova Scotia). ESIP will document all of their in-kind support and expertise. 

The coastal development geospatial tools will be of use within other GOMC working initiatives, the work of Environment Canada and Fisheries and Oceans on the Health of the Oceans initiative under the National Water Strategy, the four Gulf of Maine sites in the Atlantic Coastal Action Program and to the broader coastal manager and public communities in New Brunswick and Nova Scotia. Coastal managers will have an improved means of interconnecting planning data and environmental data in a manner that will enable them to integrate upstream activities (coastal development) and downstream effects (environmental data). The coastal development data to be provided is currently available in public and private form through various institutions and ESIP members. As determined in a GOMC funded document (http://gulfofmainesummit.org/docs/CDI%20Report.pdf), much coastal development data is patchy or resides in different institutions. One of the main focuses of this work will be to bring this data together for use with new and developing tools. Examples of this data includes impervious coverage estimates, locations of point sources of pollution, population trends, and employment concentrations in coastal areas. In addition, Canadian data portals and tools currently available will be assessed for appropriate data sets. These include, but are not limited to, National Resource Canada's coastal erosion and sea level rise data, NS Community Counts data, and Ecology Action Centre (NS) tidal barrier audits.
5. RELEVANCE TO INTEGRATED LAND MANAGEMENT 
Based on user assessments (described above) and the concentrated effort of the ESIP Coastal Development Subcommittee, four indicators have been selected for use in assessment of the pressures and states of coastal development in the Gulf of Maine region. These four indicators (population density, employment density, point sources of pollution, and impervious surface coverage) were selected with attention to integrated land management and potential proxies for land use changes. Indicators serve as tools for simplifying complex states and changes in ecosystems. The four selected indicators are relevant to integrated land management on many levels--from informing the public to enhancing land management models--particularly when combined to the environmental indicators for nutrients and contaminants.   
At the Provincial level, both New Brunswick and Nova Scotia are presently developing and implementing coastal development policies to ensure more integrated approaches to land-use planning in the coastal zone.  This project will directly support these efforts by providing critical information about land-use and environmental quality in the coastal zone at local and regional scales.  Managers in both New Brunswick and Nova Scotia support this proposal as a means of obtaining and analyzing important planning data such as impervious surface coverage, a recognized land use proxy. The timing of this proposal presents an excellent window of opportunity for obtaining similar indicator data at appropriate and comparable scales across the trans-boundary region.  
At the federal level, the project aligns closely with Canada’s renewed commitments to integrated coastal and ocean planning under the Health of the Oceans (HOTO) announcement (www.dfo-mpo.gc.ca/media/backgrou/2007/hq-ac51b_e.htm)  Of particular relevance are the focus areas of: reporting to Canadians on the health of the ocean; accelerating transboundary collaboration and environmental reporting in the Gulf of Maine/Bay of Fundy; and developing a centre of excellence for coastal management to develop tools for integrated coastal management. 

The entire project enhances the understanding of human impact on the Gulf of Maine ecological system while aiding in the visualization and assessment of the Gulf of Maine status and trends. Nutrient, contaminant, and coastal development indicators are particularly useful when approaching integrated land management from a pressure-state-response model and will allow for managers across the region to more appropriately assess the effect of population and human influences upon the valuable ecosystem that is the Gulf of Maine.
6. Sustainability and Commitment 
The development and maintenance of the ESIP Indicator Reporting Tool is one of the primary responsibilities of  ESIP, as defined by both the ESIP Strategy document (http://www.gulfofmaine.org/esip/docs/esipstrategy.pdf) and the Council's Action Plan (Goal 2, Task 1.8 http://www.gulfofmaine.org/actionplan/). As such, the Indicator Reporting Tool and associated Coastal Development data will be presented and discussed at future meetings and will remain a focus of the Coastal Development, Eutrophication, and Contaminant ESIP Subcommittee work. Additions and modifications are expected to be made on an annual basis as indicators are reviewed and assessed by ESIP. In addition, the Indicator Reporting Tool will play a vital role in the next Tides of Change Report (former example at http://www.gulfofmaine.org/council/publications/tidesofchangeacrossthegulf.pdf), a State of the Gulf Report expected to be produced in 2009 along with a high profile Canadian and U.S. Summit convened by the region's Premiers and Governors.  
Concurrently, ESIP presents at a wide variety of Canadian and US professional meetings to allow for further information transfer. Recent presentations includes the Ocean Biodiversity Informatics Conference (October 2007, Dartmouth), Estuarine Research Federation (November 2007, Providence), and Canadian Coastal Zone Conference (May 2008, Vancouver). ESIP will continue to utilize opportunities at meetings and workshops to present coastal development indicator data through the tool to managers throughout the region and countries.
7.   FEASIBILITY AND RISK 
	Nature of challenge, constraint or risk 
	Severity (high, medium, low)
	Probability (high, medium, low)
	Mitigation strategies for dealing with each risk

	Data Availability :

Data access or data format from data  providers is not accurately entered into CGDI

	Low - High

	Medium


	Data providers will be contacted regarding compliance of their OGC service.  Required data access or format will be resolved by provider or developer but will be accomplished on a volunteer basis. Extra funds should be set aside for assistance of programs that do not have dedicated and appropriate staff.

	Unreliable WMS services
	Medium - High
	Medium
	Developer will investigate redundancy or  fallback strategies

	Organizational :
Lack of participation in the Coastal Development sub-committee of ESIP
· Inability to reach consensus on plans and users needs 
	Low

Low
	Low
Low
	Coastal Development sub-committee is fully engaged and reports to the ESIP Steering Committee.  There is interaction with the other 5 Indicators sub-committees.
The ESIP Steering Committee and Information Management Committee are supporting decision-making needs regarding competing or incompatible directions.

	Funding :
GeoConnections funding delayed
· Lack of sustainable funding for maintenance
	Medium

Medium

	High

Medium
	Build in potential reallocation of tasks to remain on target or if necessary reschedule deliverables and arrange new timelines for partner contributions.

GOMC general web-presence is stable with ongoing maintenance strategies A sustainability plan developed during the period of GeoConnections funding will identify specific strategies for this project.

	Capacity : 

Lack of appropriate expertise for contract(s)
Partner unavailability
	Low

Low
	Medium

Low
	Expand the scope of contracting to include companies outside the region.  

ESIP Steering Committee members encourage back fill of expertise.

	Project dependencies:
Gulf of Maine Council places low priority on 3 identified ESIP Coastal Development Indicators
	Medium
	Low
	Redirect available resources to meet new objectives. Reassess overall implementation and budget.

	Engaging Coastal Managers
	Medium
	Medium
	Promote new decision making tools during product development and after product release through stakeholder meetings. A communications plan is currently being developed through external funds.

	New Data Creation :

Existing analytical tools incompatible with available Canadian data or need major methodical revisions.
	Medium
	Low - Medium
	Build in potential reallocation of tasks to remain on target or if necessary reschedule deliverables and arrange new timelines for partner contributions.


