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Introduction

As part of the EITLC Publishing Priority Action team, we are documenting two known mechanisms for publishing environmental data within EPA.  In particular, the Exchange Network, which is a collaboration between EPA, the States, and the Tribes on defining standard methods and formats for sharing information, has made significant strides in improving data sharing between trusted partners and the WATERS model.  Although the Exchange Network is the most defined, it is not the only mechanism for sharing information.  Data .gov is a third and cross government model for data publishing but we did not formally evaluate it as part of this document.  

For the purposes of this document, we are using the following definition of data publishing:

Making data available to outside stakeholders, whether they are the public or other stakeholders, via mechanisms that allow the user to identify, and then retrieve the specific data of interest.
This definition does raise some question on how broadly to define publishing, as well as data, and whether or not certain things would be included.  For example, based on this definition, would the following be considered ‘Publishing’?
1. Files posted on an FTP Site.
2. PDF documents posted to a web site.
3. XML or KML files posted to a web site.

Data Publishing Mechanisms
A number of publishing mechanisms exist within EPA.  Identifying which mechanisms are best-suited for various data exchanges and specific users (i.e., the general public, States and Tribes, other federal agencies, etc.,) is an important step in defining the work done in this PAT.

Service Oriented Data Publishing
These publishing methods use services that enable data from existing data stores be made available to numerous applications that may serve different purposes.  Under this model, services are developed once, and then re-used.  There may often be strong interactions between these services and data publishing portals (defined later).
1. Exchange Network:
	Type:
	Web Service Based

	Security:
	Trusted Partners Only

	Synchronous Services:
	Yes (Query)

	Asynchronous Services:
	Yes (Solicit)

	Protocol:
	SOAP with EN specific WSDL

	Standards:
	All exchange is based on a standard protocol.  Data formats are also all XML following agreed upon design.  System-wide governance is quite advanced.

	Examples:
	Facility Registry Service (FRS), Homeland Emergency Response (HERE), Toxic Release Inventory (TRI)

	URL
	www.exchangenetwork.net

	Participants:
	States, Tribes, EPA


2. Public Web Services:

	Type:
	Web Service Based

	Security:
	Public

	Synchronous Services:
	Yes

	Asynchronous Services:
	Typically No, but potential exists

	Protocol:
	SOAP with Program specific WSDL or REST based

	Standards:
	Data formats often follow agreed upon Exchange Network XML Schemas, but protocols vary.

	Examples:
	STORET Public Web Services (follow the Water Quality Exchange schema)

	URL
	http://www.epa.gov/storet/web_services.html

	Participants:
	States, Tribes, EPA, USGS


3. Mapping Services:

	Type:
	Web Service Based

	Security:
	Public

	Synchronous Services:
	Yes

	Asynchronous Services:
	No

	Protocol:
	SOAP with Open Geospatial Consortium (OGC) defined WSDL

	Standards:
	OGC Web Feature Service (WFS), OGC Web Mapping Service (WMS), or Keyhole Markup Language (KML) service (Google)

	Examples:
	EPA WATERS Web Services

	URL
	http://www.epa.gov/waters/geoservices/index.html

	Participants:
	EPA, States, USGS, plus many other Federal or corporate partners


Publishing via Program Specific Interfaces

These publishing methods use program specific interfaces that provide queryable interfaces to large EPA or State data holdings.  These interfaces (typically open to the public) allow the user to specify the data that they are interested in downloading.  Data are then returned in some system defined format (typically a delimited text file, or, occasionally, an Excel Spreadsheet). 

1. Program Specific Interfaces:

	Type:
	Varies, but typically web (html) interfaces that return data

	Security:
	Public

	Synchronous Services:
	Yes

	Asynchronous Services:
	Yes

	Protocol:
	Varies, but typically html interfaces

	Standards:
	Typically do not follow any standard format beyond what has been defined by the program office.

	Examples:
	EPA AskWaters, STORET, USGS NWIS, FL STORET

	URL
	http://www.epa.gov/waters/tools/ask_waters/index.html , www.epa.gov/storet , http://waterdata.usgs.gov/nwis , http://storet.dep.state.fl.us/WrmSpa/ 

	Participants:
	EPA, States, USGS


Data Access Portals

A Data Portal is different from a program specific interface in that it doesn’t actually own the data that it is representing, rather it acts as a window through which the data can be viewed.  Ideally, data do not need to be copied to the portal, but rather are maintained by the data owner, who then published that data via agreed upon web services.  The portal acts as an interface that consumes these services to provide data in an integrated fashion.  Most often, but not always, portals are driven by geographic-based queries (a map).  Using the portal, a user specifies their area of interest, the type of data that they’re interested in, and the portal does the rest of the work of pulling the data together for the user to consume.  Metadata gateways allow data owners to register their data as part of the gateway.  They typically define standard protocols for the metadata to define a data set.  Data owners provide this metadata to the gateway, which then makes the data ‘findable’ through the gateway.
1. Data Access Portals:

	Type:
	Varies, but typically web (html) interfaces that retrieve data from web services and present to the user.  Most often involve a map interface of some sort.

	Security:
	Public or Trusted Partners as in the case of Exchange Network Portals

	Synchronous Services:
	Yes

	Asynchronous Services:
	Typically No, but the potential exists

	Protocol:
	Varies, but typically html interfaces that consume web services

	Standards:
	May use data that conform to existing standards, or in the case of Exchange Network Portals, there is a defined schema for sharing information on services that can be consumed via portals.

	Examples:
	EPA My Environment, Envirofacts Data Warehouse, WATERS, Exchange Network Discovery Services, Exchange Network Browser

	URL
	http://www.epa.gov/myenvironment/ , http://www.epa.gov/enviro/ , http://www.epa.gov/waters , http://www.exchangenetwork.net/node/ends.htm , http://exchangenetworkbrowser.net/ENBrowser, www.epa.gov/datafinder

	Participants:
	EPA, States


2. Metadata Gateways:

	Type:
	Varies, but typically html interfaces that provide pointers to other data sources.

	Security:
	Public

	Synchronous Services:
	N/A

	Asynchronous Services:
	N/A

	Protocol:
	Varies

	Standards:
	Typically define a standard metadata protocol and schema that data owners can use to register their data collections in the metadata gateway.

	Examples:
	Data.gov, Global Change Master Directory, Geospatial Onestop

	URL
	http://www.data.gov , http://gcmd.nasa.gov/ , http://gos2.geodata.gov/wps/portal/gos, http://geodatagateway.epa.gov

	Participants:
	Government wide


 Exchange Network Publishing Model

Model

The Exchange Network (EN or the Network) is a federated, internet-based system for exchanging data among trusted partners via a standards-based, service-oriented data exchange architecture.  The Exchange Network has identified clear, compelling, and replicable solutions which allow partners to control and manage their own data and make it available to others over a secure internet connection.

Partners on the Exchange Network establish and maintain servers called Network Nodes which are securely connected to the Internet. A Network Node (or simply Node) is a partner's single point of presence on the Exchange Network and serves as the exchange point for all data requests and submissions. Nodes automatically listen for and submit requests for data from other information trading partners and then deliver or publish the data based upon a well-defined set of web services implemented on the Nodes. Nodes authenticate all requests for data to ensure they are coming from an authorized trading partner

(It is worth noting, some partners may only need (or are capable of) flowing data to Nodes, in which case, a Node Client is sufficient.  A Node client is an application which is EN technology-aware, has the capacity to submit data to a fully functional Network Node and is asynchronously launched by a data submitter.  It has no capacity automatically accept data from a Node)

A data exchange is the Exchange Network term for any routine exchange of information between two or more network partners via their respective Nodes and typically revolve around a particular set of environmental data (e.g. hazardous waste, drinking water, etc.).  Data exchanges on the Network are governed by trading partner agreements (TPAs), which specify the data to be exchanged as well as the format, frequency, and other related issues. Trading Partner Agreements (TPAs) are formal agreements that detail the what, how, and when of data exchanges between trading partners.

The Exchange Network uses a common vocabulary to define data exchanges.  Incorporating data standards developed by the Environmental Data Standards Council, trading partners develop Extensible Markup Language (XML) schemas and Data Exchange Templates (DETs) which standardize and identify ways information is shared.  The power of the Network lies in the XML technology the Nodes use to transmit data among partners. 

XML is an open standard which describes data through simple but rigid syntax rules. It provides a standards base from which anyone may exchange data regardless of computer system or platform. XML also takes data from disparate data sets and formulates a common meaning between them. In short, XML overcomes system incompatibility by translating information into a common data structure and format. With XML, existing data management systems remain in place and the data is transformed as it enters and exits each system without changing the meaning or appearance of the data.

A central theme of EN operation is to exchange and consume information in a dynamic and seamless manner and thus requires Nodes be interoperable. Interoperability ensures that data is both sharable and understandable by eliminating transport and semantic barriers through use of common resources, approaches and tools for exchanging data.  Interoperability allows EN participants to locate, access, and consume data transparently.

The Exchange Network supports interoperability in many ways, including use of Nodes as common exchange tools,  use of agreed upon transport mechanisms, and exposure of Exchange Network components.  The EN has developed Procedures, Standards and Guidance to promote reuse of existing information exchange components.  Reuse of EN components increases data compatibility and usability and helps eliminate barriers for data sharing, as well as reducing development and maintenance costs.

From the beginning, the Exchange Network established a robust set of governing bodies responsible for providing the necessary leadership, direction and coordination for consistent, sustainable operations.  The major governing bodies are as follows:  
· Exchange Network Leadership Council (ENLC) provides high-level leadership and direction for the Network. 

· Network Operations Board (NOB) supports the Network's day-to-day operations. 

· Network Partnership and Resources Group (NPRG) provides planning, analysis, recommendations, and implementation support to the NOB and the ENLC. 

· The Network Technology Group (NTG) provides recommendations to the NOB on operational and technical issues, implements technical and operational decisions made by the NOB, and provides direction for the management of Network infrastructure resources. 

· The Tribal Governance Group (TGG) supports tribal participation in the Exchange Network through its own activities and service on the ENLC, NOB, NPRG, and NTG.
Who is publishing

Exchange Network partners are primarily states, tribes, territories and EPA.  Additionally, numerous non-governmental entities, other federal agencies (USGS,USDA,CDC), international partners (Canada, Mexico) and a burgeoning private-sector industrial community are also participating.  
Data being published

Data exchanged on the Network is largely environmental, health and geo-spatial centric.  However, a large number of supporting reference data sets (e.g. facility information) and metadata are also available.

Data types being published

Data exchanges are mediated by web services (Simple Access Protocol [SOAP] and Representational State Transfer [REST]).  The primary data transport format , as mentioned above, is XML.  It is (and frequently leveraged) possible to embed virtually any data format (zip, text, binary, etc.) as necessary in the data being exchanged depending upon the needs of the EN partners. 

Intended Audience

Although the primary audience has traditionally been environmental and health professionals, increasing the Network is being utilized as a conduit to enable exposure of environmental data via a variety of value-added mechanisms (applications, news feeds, etc.) to the general public

Technology requirements

Requires: Operational Network Node, implemented data flow(s), internet connectivity.

See Model discussion above for definitions of: Network Node, Node Client, dataflow, XML.

Visit www.exchangenetwork.net to learn about the  Exchange Network and details of EN technology.

Current Examples

Much of the data being exchanged on the Network is driven by regulatory requirements for reporting environmental data to EPA.  There are now sixty plus (60+) data flows to EPA from states, tribes and territories.  Importantly, and as a testimonial to the power and utility of the federated and robust nature of EN technology, a large number of partners are sharing their data through focused data flows not necessarily destined for EPA.  

A partial list follows: 

· NWIFC Tribal Water Quality Exchange - Northwest Indian Fisheries Commission (NWIFC) member Tribes have similar data management and data exchange needs. A “build once, use by many” approach allows each Tribe to efficiently share data using Exchange Network technologies. It also created supporting data management systems to meet each Tribe’s needs.

· MassDEP MassAir - To reduce costs and increase efficiency, Massachusetts integrated its air quality data internally and used the Exchange Network to automate data quality assurance processes and provide real-time air quality data to the public.

· NetDMR - Building on earlier work to develop tools for the electronic submission and exchange of Discharge Monitoring Reports (DMR) data, a team of States developed NetDMR. It is a web-based, open-source application that allows facilities to securely submit data directly to EPA’s discharge permit data system (ICIS-NPDES). NetDMR allows agencies to access the reported data easily and automatically.

· New York Groundwater Data Exchange - New York's Department of Environmental Conservation and Department of Health used the Exchange Network to develop the New York Groundwater Data Exchange. This exchange allows them to better protect groundwater resources and respond to contamination.

· Networking Begins at Home: Intrastate Data Sharing in Pennsylvania - Pennsylvania DEP is using their Exchange Network infrastructure to meet enterprise business needs throughout the commonwealth. The power of the Network has brought them improved data quality, lower operating expenses, and more efficient business processes. 

· Yurok Tribe: Sharing Data for a Healthy River - The Exchange Network has helped to improve the Yurok Tribe’s capacity to identify watershed management issues and share real-time information with users of the Klamath River--all while streamlining business processes and allowing for more efficient deployment of limited staff resources. 

· Integrating 84 Local Agencies and 140,000 Facilities in California - Cal/EPA built a new hazardous waste inspection and enforcement information system and connected it to their Exchange Network Node. Now they can more easily share information on regulated hazardous waste facilities with local agencies, U.S. EPA, emergency responders, the public and other stakeholders.  

· Air Quality Data Exchange - This project allows partners to use their Exchange Network Nodes to share air monitoring data with each other automatically—almost as quickly as it is collected.

· Homeland Emergency Response Exchange (HERE) - With HERE and the Exchange Network, the latest environmental data is quickly delivered to emergency personnel, so they can most effectively plan for and respond to situations that threaten public safety or the environment.

· Water Quality Exchange (WQX) - WQX is bringing timelier and more comprehensive information to water quality managers and the public so they can make better decisions about our environment.

· Pacific Northwest Water Quality Exchange - In a region with many shared water resources, this data exchange provides a single point of access to a comprehensive source of real-time water quality monitoring data.

· Michigan eDMR Project - The State of Michigan used an electronic reporting system along with the Exchange Network to save time and money by streamlining its process for handling Discharge Monitoring Reports.

· Electronic Drinking Water Report (eDMR) - A five state team developed an electronic data flow from laboratories to the State Drinking Water Programs using the Exchange Network as its foundation. The states developed an eXtensible Markup Language (XML) schema broad enough to accommodate all types of drinking water data; it also allows states to implement only those pieces that are appropriate for their individual state needs. The states worked closely with EPA to ensure that the schemas conformed to the Safe Drinking Water Information System State-implementation assistance product, an EPA database that helps states manage their drinking water resources. 

· Facility Registry System (FRS) - FRS is critical to EPA’s efforts of providing the public with access to high quality environmental information. The FRS database supports key EPA public access tools, such as the Envirofacts Data Warehouse, EnviroMapper, and Environmental Compliance History Online Web sites, as well as the Integrated Compliance Information System. 
· Hazardous Waste Transporter Data Exchange - The Exchange Network allows Oregon and Washington to easily identify where the waste was shipped, verify the transport to the TSDF, and identify discrepancies between the type and amount of waste sent from one facility to another. This functionality enables the states to more easily respond to potential environmental hazards associated with lost shipments. It also helps ensure that hazardous waste is managed appropriately when waste is shipped offsite for treatment, storage or disposal.

· Michigan Electronic Discharge Monitoring Reports - Michigan partnered with EPA and used the Exchange Network to create an electronic Discharge Monitoring Reports system. Facilities upload their electronic Discharge Monitoring Reports through the state’s Web site, and enter their data into the secure electronic database. The information is entered one time and then transferred from the facility to Michigan. Michigan then transfers the data via the Exchange Network to EPA accurately and efficiently. 

· New Jersey Beach Monitoring Solution - The New Jersey Beach Monitoring Solution is making use of technology to streamline data management processes at all levels of government. The system provides government-to-government and government-to-public information exchange through one seamless network. The ability to instantaneously disseminate beach closure information is a powerful tool for protecting public health. The project also leveraged a national public/private partnership with Earth 911 to help offset the cost of public notification requirements.

· Pacific Northwest Water Quality Data Exchange - The Pacific Northwest Water Quality Data Exchange enabled the states in the region to share data more efficiently and effectively. Data that would have taken weeks to collect from disparate systems in multiple states is quickly accessible to many users. Data entry by project manager-approved stakeholders improves the environmental information; the data becomes more comprehensive and accurate. 

· St. Regis Mohawk Tribe - By submitting Air Quality System (AQS) data quickly and easily through the Exchange Network, the St. Regis Mohawk Tribe is able to effectively use its resources. The infrastructure and software used for the AQS data exchange can also be used to develop other data exchanges (e.g., ambient water quality monitoring data and Electronic Discharge Monitoring Reports). The use of the Exchange Network enables other tribes and agencies to view and use the tribe’s data. Finally, the St. Regis Mohawk Tribe’s use of the Exchange Network is a tangible example for other tribes who want to conveniently exchange data with EPA. 

· Substance Registry System (SRS) - Exchange Network users can pull bulk data from SRS for single substances or for all substances for a particular EPA program. This allows states and tribes to improve the quality of their substance data, to ensure conformity with EPA program systems, to include accurate identity data when submitting their environmental reports to EPA or to other state agencies, and to utilize the standardized data in their own systems.

· Washington Fish Tissue Data Exchange - This data exchange provides an excellent example of ways in which the Exchange Network is helping state agencies work together to protect human health. Effective management of public health risks requires access to a wide range of accurate and timely data on waste, air and water. With access to high quality environmental data, health officials are better equipped to study and manage potential threats posed by environmental hazards. As current environmental data becomes more readily accessible, health agencies can become more adept at anticipating problems before they occur. Preventing health problems can help reduce the burden on the healthcare system, lower treatment costs, and improve the health and quality of life for the community.

Effectiveness

The rate of new data exchanges being defined and implemented each year has steadily increased since the inception of the Network and, as the Network has matured, the volume of data being exchanged has exploded (the number of transactions processed by EPA alone numbers in the millions per year).

As noted above, EN partners are identifying and implementing new and innovative data flows to serve their own data needs beyond regulatory reporting requirements.     

An extremely important and exciting development in the evolution of the Exchange Network is the adoption of the model and participation by several other federal agencies, international governmental partners and segments of the U.S. private-sector.

Strengths and Limitations

Strengths

· Standards-based, well documented/understood

· Improved timeliness and accuracy of data 

· Reduced burden and costs associated with reporting and publishing data 

· Enhanced data access for environmental professionals and others 

· Supports better decisions on environmental and health issues

Limitations

· Requires operational Network Node or Node Client

· Start up costs may not be insignificant

· Limited to trading partners
Effectiveness Metrics

As you might image, due to the federated nature of the EN, a defined set of metrics is rather difficult to establish.  Thus, the emphasis has focused on measures of participation.  

Early on in the establishment of the Exchange Network the primary focus was on achieving 100% participation of every state, territory and tribal nation.  As of this date, all states and territories and many tribes have fully functional Nodes deployed.

The focus has thus shifted to ensuring all states, territories and tribes will implement functional data flows for a set of ten (10) priority datasets to EPA. 

Watershed Assessment Tracking Environmental Results (WATERS) Model

Model

Watershed Assessment, Tracking & Environmental ResultS (WATERS) is an integrated information system for the nation's surface waters. The EPA Office of Water manages numerous programs in support of the Agency's water quality efforts. Many of these programs collect and store water quality related data in databases. These databases are managed by the individual Water Programs and this separation often inhibits the integrated application of the data they contain. Under WATERS, the Water Program databases are connected to a larger framework. This framework is a digital network of surface water features, known as the National Hydrography Dataset (NHD).  By linking to the NHD, one Water Program database can reach another, and information can be shared across programs.  WATERS is based on a Service Oriented Architecture (SOA) implementation. Based on the guiding principles of SOA, WATERS provides a suite of interoperable services that expose components that perform complex analysis and supporting strategic spatial datasets, such as NHD, NHDPlus, and the Watershed Boundary Dataset (WBD).

WATERS is loosely governed by a change control board with representation from each of the Office of Water programs.  Individual data program managers also advise and collaborate with the central development team.  Unlike other data publishing programs, WATERS is a more decentralized program sustained by a common need to integrate water quality information to improve management decisions.    
Who is publishing

EPA Office of Water is publishing spatial data on thirteen programs including water quality assessments, TMDLs, Point and Non-Point Source information, monitoring results.
Data being published

The majority of data being published is state generated and EPA aggregated information relevant to managing and implementing the Clean Water Act. Data from over thirteen Clean Water act programs are currently published. 

Data types being published

The WATERS Web and Database services provide open interfaces to complex analyses. These services make extensive use of the NHD and referenced program data in the RAD, and also integrate other WATERS program data. Designed as loosely coupled modular units, the services are developed in a common architecture. 

The SOAP Services use the Web Services Description Language (WSDL) to describe the functions available in each service. The services use the Simple Object Access Protocol (SOAP) protocol to exchange XML messages between client applications and the services. For services with complex SOAP signatures, a simplified interface has been provided for use in testing and evaluation. 

The HTTP Services provided REST-like access to the WATERS database services. Underneath, these services leverage the same codebase as the SOAP Services. Consumers should take advantage of the WATERS JavaScript Library when working with HTTP Services. 

The WATERS Database Services require users to be on the EPA network and to have a TSMSS ID and schema password. Database Services provide users with the advantage of deploying applications within EPA that can take advantage of direct database call functionality. 

	Service Name
	JavaScript Library Function
	HTTP Service
	SOAP Service
	Database Service

	Validate Lat/Long Service
Utility function for validating a point's geographic latitude and longitude given in decimal degrees for use against the Reach Address Database (RAD).
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	Convert Lat/Long Service
Utility function for converting a point's geographic location latitude and longitude from degrees, minutes, and seconds to decimal degrees. 
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	Get Entities by Lat/Long Service
Service for identifying details of all water entities within a given radius of a specified geographic location for specific WATERS programs. 
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	Get Entities By Huc Service
Query for identifying details of all water entities within a given subbasin for specific WATERS programs. 
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	Get Entities Miles By Lat/Long Service
Query for identifying details of all water entities within a given radius of a specified geographic location for specific WATERS programs. 
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	Get Program Waters Entities
Service identifying details of a given list of entities for specific WATERS programs. 
	  
	  
	[image: image11.png]



	[image: image12.png]




	Event Indexing Service
Event Indexing Engine created to allow users to dynamically or batch index features to the National Hydrography Database and create RAD-ready events. 
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	Point Indexing Service
Service providing straightforward point indexing via distance or nhdplus flow direction raindrop indexing to nhd features. 
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	Identify Service
Utility function for reporting on the NHD components and/or RAD events currently occurring on a reach or at a specific measure of a reach.
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	Total Waters Service
Analytical function for returning precalculated extent totals of NHD features and RAD events by state, HUC8 or FCODE. 
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	Total Waters Geometry Service
Analytical function for returning extent totals of NHD and RAD events within an specified geometry. 
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	Name Service
Advanced query function for locating NHD features using the USGS GNIS database. 
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	Upstream/Downstream Service
Service providing standard stream network traversal and discovery functions. 
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	Navigation Service
Service providing standard stream network traversal. 
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	Navigation Delineation Service
Service providing basin or other feature type delineation based upon navigation results. 
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	Spatial Assignment Service
Service providing spatial interaction information for a given geometry with various layers stored in WATERS.
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	RAD Event Info Service
Service provided detailed information on RAD events
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	Lookup Services
Query services returning small nonspatial result sets of WATERS data. 
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	Results Queue Service 
Service for managing asynchronous processing of other WATERS services.
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Mapping Services

WATERS mapping services provide access to feature layers via ESRI and Open Geospatial Consortium service formats. Users can consume WATERS datasets using client applications such as ArcGIS Desktop, Bing Maps, Google Maps, OpenLayers, Google Earth and/or ArcGIS Explorer. Developers can utilize these services to incorporate WATERS feature layers into their own mapping applications. Specific information about the mapping services are documented on the WATERS Mapping Services web page. Additionally, the WATERS mapping services are listed on the One-Stop Geospatial Gateway. 

Other Services

	Service
	Description

	RAD Download Application 
	The RAD Download Service provides users a subset of the RAD and program event system(s) in shapefile format for a specific geographic area. 


Intended Audience

The primary audience is environmental professionals external to EPA, however many of the services are being utilized within both internal and externally facing applications across the Office of Water and EPA.  

Technology requirements

Consumers must have a basic understanding of the different types of web services but no specific technologies are required.  All publishing is done through multiple commonly supported standard formats to ease adoption by the data consumers.  All services are sufficiently documented for reuse including code snippets and examples for developers.  

Current Examples
EPA’s  OEI MyEnvironment Application users WATERS services to display water quality assessment information.

http://www.epa.gov/myenv/MyWater.html?minx=-77.53807&miny=38.76747&maxx=-77.15698&maxy=38.90386&ve=11,38.83543,-77.35743&cLat=&cLon=&pSearch=



Other EPA applications leveraging these services include the Office of Waters MyWaters mapper, as well as OECA’s Echo application.  The Army Corps of Engineers, the US Forest Service and USGS also use these services within their applications.  

Effectiveness

The WATERS services resulted in other EPA organizations as well as additional federal water resource partners integrating EPA’s water quality information into their own business processes.  Non-Governmental organizations have also benefited and are using these services.  Official user statistics are not yet publically available to quantify the use of these services.  Office of Water began measuring service usage statistics in 2010 and will analyze and report these results soon.

Strengths and Limitations

Strengths

· Standards-based, well documented and easily understood

· Low overhead (simple to integrate and publish)
· Few to no barriers to entry
Limitations

· Data completeness and lags in state reporting are challenges for certain programs

· No stable funding mechanism

· Limited to Office of Water programs choosing to collaborate.   

· Performance and reliability of service is constrained based on current hosting environment
Effectiveness Metrics

The effectiveness of the services is currently based on qualitative information provided by service consumers.  More quantitative metrics are being developed.  

Conclusions
Data consumers benefit most from publishing models that require the use of open standards, provide sufficient meta data and whose data are readily searchable.  Both the Exchange Network and the WATERS model, govern what data is published and how it is published while neither places restrictions upon data usage.  The governance helps maintain consistency across data sets and likely filters duplicative information.  A major difference between the WATERS model versus the Exchange Network was many Exchange Network published data required a node and user authentication.  The technology and security requirements posed by the Exchange Network model likely limit the ability for those publishing efforts to reach new user communities.  Neither model provides sufficient incentives for data providers to increase the amount or quality of the data being published. In fact data publishing is often an ancillary activity in comparison to data collection.  Data providers are resource constrained and usually meet trading partners’ needs prior to committing resources to other stakeholder communities. 

It is unrealistic to predetermine what type of data publishing model is best for an organization.  

The model must be consistent with the culture of the organization, aligned with the stakeholders’ needs and internal business processes.  It should have sufficient governance to maintain a degree of product consistency and data pedigree.  Program specific data publishing efforts should continue but as they mature a greater degree of coordination amongst them could increase the consumers’ ability to find, discover and use the data.   Maintaining data quality, completeness and timeliness is downside risk for all data publishing programs.  Increasing the use of publishing performance metrics and capturing data consumer feedback are necessary and will require additional resources.  
Although we didn’t review Data.gov, it provides a much larger scale data publishing apparatus complete with governance, infrastructure, and program management models.  The irony is that relevant environmental data posted to Data.gov is difficult to find by users and still cumbersome for data providers to maintain.  
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