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Purpose of the Document
This document is intended to provide detail on lessons learned from the State of Indiana during the initial implementation of an outbound Toxic Release Inventory (TRI) data flow from EPA’s Central Data Exchange Network.  This document contains a description of issues that occurred and solutions developed during implementation.  The EPA and the State of Indiana were successful in exchanging TRI data on August 18, 2005.
Issues Encountered During TRI Node Pilot

A.
Setup:

When Indiana (IN) became a part of this pilot, we were faced with many challenges before a successful implementation could be attained.  Some of the obstacles we faced were:

· Not having a clear perspective of what was needed for IN to get started with participation as a pilot state for the TRI data exchange.  This is due in part to internal budget constraints, limited internal skill sets with the Java technology/toolset, and limited internal resources.
· The inability to “sole source” and use the same contractors who created the Indiana Node and established the FRS data flow.  Because we were not able to use Science Applications International Corporation (SAIC) contractors, it took approximately 1.5 months to locate and interview local developers, and another month for the hired developer to gain knowledge of the Java Architecture for XML Binding (JAXB) program (used by SAIC for the FRS data flow), and create the database parsers.
· Not having an Oracle database setup to receive the XML files.  We analyzed a number of databases (an existing internal Access database from the TRI program office, the State of Virginia’s TRI database, etc.) before selecting a structure that mapped to the TRI XML schema. We analyzed code from South Carolina, Virginia, and our own Indiana Facility Registry System (I-FRS) to determine an approach for IN’s TRI implementation. 

· No detailed work breakdown structure or task list was available from others experiences. 

B.
Implementation Challenges: 
Listed below are some of the hurdles encountered during implementation:
1. The implementation methodology/architecture was not established and needed to be designed.

Resolution:


Indiana’s Node implementation needed to be designed based on existing implementation strategies (IN-FRS, Virginia) by analyzing their code and reverse engineering. 

2. No design documents were available on other states implementation strategies.


Resolution:

An implementation/execution document was prepared which explains the technology used by Indiana.  This document highlights the data flow, the tools selected, and an overview of the implemented Java Architecture for XML Binding technology (JAXB). 
3.
Indiana needed to run the project code in JDeveloper vs. command line to avoid extra overhead.


Resolution:

After studying the command line approach, we determined that this process of implementation would be too difficult and time consuming.  So, we decided to build and execute every phase of development through build files (Ant) that would also run on a PC.  JDeveloper features were adopted to run the application on local workstations.
4. Add-on development tools that served as aids for this project were not identified prior to the start of this project. 


Resolution:

 
Once the developer began working, we were able to research what add-ons were helpful.  Due to the timeframe, we used a trial version of Altova’s XML Spy to validate the XML files against the TRI schema.
5. No Database/XML schema mapping document is available. There are keys (unique keys via ID) in every table, but only a few of these are matched with data from the XML file. (Not sure as to whether the others are DB generated keys or data from XML.)


Resolution:
This was resolved by using the state of Michigan’s database as a model and mapping the fields to the TRI XML schemas.
6. No documentation was available delineating what data types and elements were being sent in the XML format, and what are the place holders in the XML schema for future needs.


Resolution:
Based on the XML schema and the real time submissions from CDX, we determined which data elements contained actual data versus elements that simply acted as place holders.  

7. There was an error with the element sequence definition in the XML schema(s) of which IN had not been notified.  

Problems occurred in Implementation because of the below error msg:
Error Log:
DefaultValidationEventHandler: [ERROR]: tag name "TRI:WaterSequenceNumber" is not allowed. Possible tag names are <ReleaseStormWaterNAIndicator>, <ReleaseStormWaterPercent> Location: 

com.sun.msv.verifier.ValidityViolation: tag name "TRI:WaterSequenceNumber" is not allowed. Possible tag names are: <ReleaseStormWaterNAIndicator>, <ReleaseStormWaterPercent>

Due to this error, Indiana was:

· not able to perform strict validation while binding the XML schemas with the JAXB compiler,
· forced to apply less strict validation during the binding process, and 
· forced to work with a test XML file provided to us from Windsor Solutions.

Resolutions: 

· This was a known error by CDX which was fixed in April, but the XML files were created and submitted to the IN Node before these fixes were implemented in the TRI schema.  

· CDX resubmitted the TRI files to the IN Node, then the developer was able to continue coding against an actual submitted TRI file.
Note:  After the resubmission, 45 files were found to be invalid against the TRI schema.  The following errors indicated XML schema or data quality issues:

The content of element TRI:ReleaseStormWaterPercent is not valid according to its type definition 'xs:integer'

 

The content of element 'TRI:SourceReductionMethodCode is not valid according to its type definition '{no name}'

 

The content of element 'TRI:MaximumChemicalAmountCode' is not valid according to its type definition '{no name}'

CDX is addressing these issues. A schema change was needed to correct the first error. Resubmissions of the TRI XML files will commence after the change is released.
C.
Node Setup/Environment

· The Indiana Node uses Oracle 10g Application Server (9.0.4.1), Oracle 8.1.7 database (will be converted to 9.2.0.5), and the Node code was based on the State of Maine’s Demonstrated Node Configuration (DNC).  The TRI data flow was developed using the Java Architecture for XML Binding technology (JAXB) 1.0.4.  JDeveloper 9.0.5 was used to compile the java code.
D. Additional Comments 
· Indiana successfully implemented a new technology (JAXB) for this TRI data exchange.
· In the interim, Indiana must download the XML files to a PC until a front-end application is developed for the agency’s TRI program.  (To be developed by 2006)

· Indiana TRI staff relies on internal Information Technology staff to provide the TRI data.  An operating procedure will be drafted to ensure quality of data as it is transferred from the IN Node to the program office staff.
· Comments Indiana has received from industries submitting electronically have been favorable overall.  Some additional suggestions have included:
· Make the process “consultant friendly.” Dual access to confirmation by environmental consultants as well as the certifying personnel at the facility is needed, as presidents and CEOs, don’t always notify interested parties when the process is complete. It would be useful to allow the consultant to set up the account so the certifying person merely has to confirm that the report is correct.

· One account for both EPA and the state would eliminate the “patchwork quilt” of current reports and logins necessary. One central data point to file all reports is certainly beneficial.
· Columns in many of the tables of our TRI database contain data that is not available through the XML schema files.  Therefore, these fields will remain empty until that data is made available.
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