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Summary
Maintaining the quality of ambient water is a high priority at all levels of government in New Jersey.  As a result, it is important to gather as much information as possible about the condition of its ambient water supply.  This information is tracked by many organizations, each of which keeps that data in individual databases in their own unique format.  Historically, it had been difficult and time consuming to pull all this data together to perform a comprehensive water quality analysis.  As water quality analysis is essential to environmental and health tracking, this delay along with gaps in the data was a serious issue.  

To address this problem, NJDEP’s Office of Information Resources Management and Water Monitoring and Standards Unit received an Exchange Network (EN) Challenge Grant to implement the Water Quality Data Exchange (WQDE).  This exchange supports the sharing of water quality data among partners using the EN infrastructure. The data flows are built on existing technology, and comply with EPA-approved protocols such as national environmental data standards and the WQX schema.
Through the WQDE water quality monitoring results are quickly integrated from a variety of data partners.  These include NJDEP’s Bureaus of Marine Water and Freshwater & Biological Monitoring, New Jersey Department of Health, Counties, USGS, local volunteers, contractors for TMDL and 319(h) grantees.  Web services are used to both provide and retrieve data.  
The Water Monitoring Inventory/Data Portal (Inventory) and NJGeoWeb are the tools for data retrieval.  The EN Browser was modified to create the Inventory.  This national tool allows data from multiple states to be shared and even provides multi-media based queries, so measurements of parameters in water can be compared to measurements of those same parameters in air and land.  NJGeoWeb is NJDEP’s internet mapping application.  This tools were extended to facilitate location based analysis and retrieval of water monitoring data, and make it readily accessible to users in the public sphere.
The Inventory and other components developed in this project can serve as a foundation for any state or tribe wishing to share ambient water quality data electronically.  This document lists some important lessons we learned along the way.  We hope those interested in developing similar data sharing capabilities will find it informative.
A. Project Development
Procurement Process can Consume a Large Portion of the Time
NJDEP has used several procurement processes for Exchange Network efforts (e.g. sole source vendor, contract vendor, RFP process, etc…), and each time the process can take at least 1 year to get approvals from all agencies.  This means states, like New Jersey, can lose 1 year of a 2 year grant to the procurement process and are left with only 1 year to complete grant milestones.  

Consequently, grant extensions are the norm and projects always appear to be behind schedule when they haven’t even started.  One suggestion is for the EPA to extend Exchange Network grants, especially for larger “Challenge Grant”-type projects that require collaboration among multiple partners, to 3 years.

Value of EPA involvement

Our original goal was to develop one schema for both reporting to EPA and sharing data out through the Inventory.  Fulfillment of this goal would have required an open, thorough discussion at the national level of required data elements to support water quality data exchange.  But EPA’s WQX team needed to focus on incorporating a biological extension to the schema during the early development phase of this project, and could not facilitate in-depth discussions of data exchange.  Nevertheless, we were able to get the WQX schema extended to accept tier designations from volunteers so the quality of their data can be quickly identified.  

When seeking to create a national solution, get as much active involvement from EPA as possible.  The more EPA can endorse your project, the more your project can be leveraged nationally.

Leverage Cooperative Agreements between Federal Agencies

Before the WQDE project began, USGS and EPA had been working together to normalize their data.  Months of work were put into harmonizing the naming conventions for parameters so users could easily retrieve and compare data.  Without this groundwork it would have been impossible for this project to achieve the level of efficiency it did.
Prepare to Change Direction as Technology Evolves:

IT tools and options are continually evolving and emerging. As a result, a better implementation strategy may be available than what may have been included in the grant proposal.  This is common considering the time states need to get through the procurement processes and begin work.  We had two examples where we changed direction in this project.
USGS Web Services - Early discussions centered on how USGS data would be reformatted so it could be retrieved and integrated with data received from other partners.  But the deployment of web services by the national USGS provided a much more economical, state-of-the-art approach that we could leverage.  As noted above, we modified our approach to access these web services.
NJGeoWeb – The Exchange Network is the foundation of the grant, but water quality data has to be shared among partners outside the Exchange Network community.  We investigated the feasibility of opening up the EN Browser to these users but determined that the Browser would not be ready within the timeframe of this project.  So we leveraged existing technology in NJDEP by enhancing our mapping application NJGeoWeb, which has been designed as a tool for public access.  By staying fluid in our ability change technologies, we were able to create two solutions.  A secure Exchange Network solution for states, tribes and federal agencies that supports inter-state and multi-media searches; and public GIS solutions that provide a user friendly interface for accessing local, state and federal data.
B. Application Development
Take an Iterative Approach to Development
With very large projects it is important to consult with a large number of stakeholders and allocate resources carefully, to gain as much value as possible.  A crucial phase of the project is system design where a variety of users need to participate to ensure the system meets their needs and can be utilized for years to come.   But this process can be overwhelming for some users, especially those without much experience in IT design.  For most users an iterative approach is ideal.

Start with a simple model of the system as a proof of concept.  Have users interact with that model to develop concrete ideas on what is needed to make the system work for them.  Then issue a more refined model based on their feedback, and repeat testing.   This approach keeps the goals of the project tangible, and users are better at communicating their needs.  The result is the relatively rapid evolution of a system with broad based user support.
When Working with Multiple Proprietary Systems, Create Intermediary Tools
To maximize the potential of this grant, we utilized existing DEP infrastructure.  E2 web services for data reporting to accept water monitoring data from a wide variety of partners, and an Oracle database to serve as a repository for that data.   Because each system is proprietary, the vendors worked through NJDEP to ensure that the data flowed properly.   
One of the most effective tools created were views of the database.  Web service developers were not able to see the structure of the database, so views proved critical for testing and troubleshooting their code.  Always leverage existing infrastructure when you can, but be prepared to create intermediary tools when necessary.
C. Implementation
Value in Sharing Information
In these economic times we’re asked to continue providing quality services with fewer resources.  As staff and funding decrease, automation is looked upon as a key to maintaining high standards.  Without this project the New Jersey Department of Environmental Protection would not have the resources to continue fulfilling its obligation under the Clean Water Act to evaluate all available sources of water monitoring data.  Moreover, cost savings can be gained from sharing metadata about planned projects, so two different groups don’t sample the same site at the same time.  

Without this project New Jersey’s water monitors could not get data from neighboring groups quickly, in a format that also includes data collected by federal agencies.  EPA also benefits because the technology developed can be leveraged for reporting data provided by volunteer monitors. Quality service has been maintained, and even increased through the Water Quality Data Exchange.  
Project Evaluation
The benefits of this project have been immediately realized. The reporting tools have put New Jersey water quality monitoring data in the hands of more people than ever before.   
A framework has been created that allows other states and tribes to enter into a water quality data exchange quickly and successfully.  The benefits will be even further realized as more partners join the exchange.  
D. Contacts
The following people provided unique and meaningful contributions to this project.  They can be contacted for anyone seeking more information.
Office of Information Resources Mangement 609.292.3211
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Leslie McGeorge, - Administrator

Mike Kuszmiez – Data Reporting, Inventory - Marine Water Monitoring
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