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1 History and Component Alignment

1.1 Document Change History

	Version
	Edit Log
	Editor

	1.0
	Final Draft for Review
	IR data flow team

	1.1
	Minor edits to flow descriptions and addition of information on multiple submissions for different feature types
	C. Bartz (MPCA)/S. Andrews (INDUS)

	1.1.1
	Edits based on PA and review board comments
	S. Andrews (INDUS)

	2.0
	Review and back end processing steps modified to reflect current processing.  ATT schema version change.  FCD modified to current Exchange Network FCD template.  
	B. Booher (INDUS)

	
	
	

	
	
	

	
	
	

	
	
	


1.2 Flow Component Versions Currently Supported

	Component
	Version(s) Supported
	Explanation (optional)

	FCD
	2.0
	

	ATT Schema
	2.0
	

	ATT DET
	2.0
	

	EVT Schema
	1.1
	No changes were made in this release

	EVT DET
	1.1
	No changes were made in this release


2 Introduction
2.1 Flow Identification

Flow Name: 
OWIR – Office of Water Integrated Report
Flow Owners and Contact Information
Charles Kovatch
EPA Office of Water, Office of Wetlands, Oceans, and Watersheds

(202) 566-0399

kovatch.charles@epa.gov
Shera Reems

EPA Office of Water, Office of Wetlands, Oceans, and Watersheds

(202) 566-1264

reems.shera@epa.gov
2.2 Background

The U.S. Environmental Protection Agency (EPA) Office of Water (OW) is committed to implementing Central Data Exchange (CDX) services and establishing the EPA infrastructure to support an information exchange for the Clean Water Act Section 303(d) and 305(b) reporting programs. This project expands the data flows in the Exchange Network to include 303(d)/305(b) and hydrographic-related geospatial data and demonstrates the value of sharing these integrated data, the Integrated Report (IR), through the Exchange Network.

The Minnesota Pollution Control Agency (MPCA), partnering with the Minnesota Department of Administration’s Land Management Information Center (LMIC) and working through the Minnesota Governor’s Council on Geographic Information Hydrography Committee, established a cooperative agreement with EPA to research and develop the systems and methodologies necessary to support the IR and hydrographic-related geospatial data flows via the Exchange Network.  This project was conducted in close cooperation with the EPA’s Office of Water leveraging their substantial previous efforts, and insuring that existing tools, reporting mechanisms, and data systems already developed could be reused for this project. The successful implementation of this system allows other state and federal partners to share and exchange their data, saving resources and insuring all users’ access to the most current and complete data.

This pilot project established the IR and hydrographic data exchange elements, the business rules for exchanging these elements, and valid domain lists for elements not covered by an existing or proposed standards.  The project includes the following types of data:

· Description of assessed waters

· Documentation of Water Quality Standards attainment decisions

· Details on impairment information and follow up actions

· Location information referenced to the National Hydrography Dataset (NHD)

Since the completion of this pilot, EPA has updated the schema to meet the current reporting specifications.  The most recent version of the OWIR data exchange is version 2.0.

2.3 Data Flow Overview

The OWIR Flow allows states to electronically submit their Integrated Report (IR) data to EPA for placement on EPA review sites where states can see EPA’s interpretation of their submitted data.  The OWIR Flow supports two schemas:  OWIR-ATT schema for the submittal of Water Quality Assessment and Impaired Water information and the OWIR-EVT schema for the submittal of National Hyrdrography Dataset (NHD) geospatial events.  After review by the states and EPA, the OWIR-ATT data submitted is loaded into EPA’s Assessment Total Maximum Daily Load (TMDL) Tracking and Implementation System (ATTAINS) and the OWIR-EVT data submitted is loaded into EPA’s Reach Address Database (RAD)  States are encouraged to examine EPA’s ATTAINS web site at http://www.epa.gov/waters/ir for further information on Integrated Reporting and the geography portion of EPA’s Watershed Assessment, Tracking & Environmental ResultS (WATERS) at http://www.epa.gov/waters/about/geography.html for further information on NHD and the RAD.
The OWIR flow is divided into two schemas for two main reasons.  First, almost all submitters maintain their spatial data (OWIR-EVT) and attribute data (OWIR-ATT) in independent data stores (this is primarily due to the unique requirements for managing spatial data).  The second main reason is that the OWIR-EVT schema utilizes a recognized standard for NHD indexed event data which is reusable for other data flows where NHD indexed event data will be part of the data flow.  For example, STORET water quality monitoring stations, as well as drinking water surface water intakes can also have NHD indexed event data associated with them, and while the attribute data collected related to these data are quite different, the spatial component can (and should) be exchanged using the OWIR-EVT schema.
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Figure 1 - Flow Service Architecture

Figure 1 above depicts the OWIR Flow Service Architecture.  

· The State IR Data Store can be any state managed database or other technology the state uses to manage and report to EPA regarding the Clean Water Act Section 303(d) and 305(b) reporting programs.  States may use the EPA supplied Assessment Database (ADB) to manage their IR attribute data.
·  A software process is executed to build one or more XML documents that conform to the OWIR-ATT or OWIR-EVT schemas.  This is the XML payload of the submission and may either be transmitted as is or it may be zipped.  An XML header document that identifies the OWIR flow and schema used wraps the payload.  Currently, the OWIR flow uses the version .9 CDX header specifications.  The OWIR use of this specification described in detail in Section 3 of this document.
· A state node or a node client submits the XML header and payload to the CDX node.  Currently, OWIR uses version 1.1 of the Exchange Network Flow specification which is described by the following URL on the Exchange Network:  http://www.exchangenetwork.net/node/node1.1.htm. 

· The CDX Node archives the transmitted document and calls the OWIR Web service, passing the transmitted XML Document.
· The OWIR Web Service parses the XML document and writes the transmitted data out to the EPA ATTAINS and RAD review databases.
· After the data has been reviewed by the state and EPA, the data is written to the EPA ATTAINS and RAD production databases.
Before an OWIR submission is made to CDX, a Node User must register with Network Authentication Authorization (NAAS) and obtain a user account. Furthermore, a NAAS policy is established that allows the account to invoke specific methods on the CDX Node for the OWIR exchange. 

Submission of Exchange Network Documents to the OWIR System via the CDX Node follows these processing steps: 
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Figure 2 - Processing Steps
1. The Originating Node/Node Client calls the Authenticate method to initiate a session with CDX. 

a. If authentication is successful, a Security Token will be returned. 

2. The Submit method is called to submit an OWIR file for processing. 

a. A Transaction ID is returned, indicating that the file transfer was successful. 

3. The submission file (.zip or .xml) is archived at CDX. 

a. The status of the submission is set to “Received”. 

4. The XML submission file is validated at CDX: 

a. The file is compared with the Header Schema and the relevant OWIR Schema to confirm that it complies with the required structure. 

b. If the XML file passes validation, the submission status is set to “Pending”. 

c. Otherwise, a Processing Report is generated and the submission status is set to “Failed”. No further processing occurs (skip to step 9). 

5. CDX submits the file to the OWIR System (by calling its Submit method). 

6. The OWIR System processes the submission file as a replace (i.e. performs database deletes and inserts). 

7. The OWIR System calls the Notify method at CDX to update the submission status and return a Processing Report. 

a. If the file was processed without errors, then the status is set to “Completed”. 

b. If there were errors, then the status is set to “Failed”. 

8. The Processing Report is archived at CDX. 

9. An email is sent to the submitter notifying him/her of the final status of the submission (“Failed” or “Completed”). 

10. The Originating Node/Node Client calls the GetStatus method to determine the status of the submission. If the Originating Node is manually controlled and the submitter is already aware of the status (from the email in step 9), then this step could be skipped. 

11. Once the status is either “Completed” or “Failed”, the Download method is called to retrieve the Processing Report from CDX. 

2.4 Flow Access and Security

All service requests must be accompanied by a valid NAAS security token per the Exchange Network’s Node specifications. All partners must be authorized to NAAS and receive a valid security token before any of the OWIR services can be invoked. 

In addition to having a valid NAAS account, the submitter must request that CDX authorize the NAAS account to invoke the Submit, GetStatus and Download operations for the OWIR data exchange. 

2.5 Flow-level Business Rules

Current Business Rules: 

· The state must contact their EPA Region to inform them of the transmission.  

· All data submitted by the state will be reviewed by state and EPA Regional and HQ staff before being placed on EPA production database server and released to the public.

Fault Follow-up Actions: 

· In the case of errors, the state will re-submit a corrected document which will replace in total the prior submission.

2.6 Additional Flow Tools and Resources

Appendix A identifies a logical mapping between GML Export, the GML Transfer Schema and columns in the RAD database tables.
3 Data Processing

3.1 Submit Processing to EPA CDX
The OWIR Network Exchange is centered on a single data exchange process; submission of OWIR data to EPA. The specific steps to perform this operation are described in this section, including a description of back-end processing at EPA and methods for the submitter to retrieve processing results and diagnose error conditions.
3.1.1 Submitting Data to EPA using “Submit”
Type: Submit
Data Service-level Business Rules: 
· States should notify their EPA Region prior to submission.
· Each submission must consist of only one submission type; either the OWIR-ATT attribute submission or the OWIR-EVT spatial submission.  
· The IR spatial data for an OWIR-EVT submission must be exported to a GML file from the native storage format such as ESRI shape file, Open GIS, ESRI SDE or other format.  In addition, the record level metadata associated with the data will be exported to a modified SGML format for submission with the spatial data.  The GML file creation in almost all cases will be facilitated by the use of a tool either provided as part of the GIS software, such as the ESRI Data Interoperability Extension (additional cost above base software package) or third party software such as ogr2ogr from the Open Source Geospatial Foundation.  The record level event metadata will have to be exported to an XML document from the source data file (DBF, Oracle table, etc.).  In addition to these two files, the event table attributes and the attribute to metadata lookup table will also be exported from the local data store into XML documents.  Note: The record level metadata document (SGML), the event table attribute document and the attribute to metadata lookup table document all conform to the same schema: EVT_v1.1.xsd.  These 3 documents can be submitted separately or combined into a single document as each of these documents corresponds to an EVT_v1.1.xsd schema sub-element.  The choice of submission as a single combined document or 3 separate documents is left to the submitting organization; the data will be processed identically in either format.
· OWIR-EVT spatial events can be point, line, or area event type, and each event type must be submitted separately.  A submission that includes both line and area events, for example, would have 2 OWIR-EVT submissions, one with all the line events and one with all the area events.  The OWIR-ATT attribute submission must not be split in this case – one submission for all IR attributes for all water body types (streams, lakes, bays, etc.) within the state is required.
XML Header Usage:  
The OWIR Network Exchange supports a document structure consisting of a single header with a single payload.  
The OWIR Network Exchange continues to use Header v0.9 for its Node v1.1 implementation. Header v0.9 can be obtained at https://test.epacdxnode.net/ExchangeNetworkDocument.xsd. 
3.1.2 Header/Payload Relationship

The Exchange Network Frequently Asked Questions provides the following explanation of the header and payload relationship: 

“The document header provides information to identify the contents of a data payload. It was developed to further automate the data exchange process so that data can be more readily identified during transport and at its processing destination…

The document header can describe what a data payload contains, who submitted it, when it was submitted, as well as instructions on processing the payload contents, such as whether the contents are additions, deletions, or updates. The header is independent of payload contents, so no data schema changes are necessary…” 

The header serves as a wrapper to the individual XML instance documents (payloads).  It is used to describe the document, providing basic metadata for the submission.  

Header Elements, Description and Examples

	Header Element
	Description
	Example Value
	Req’d
	Notes

	Author
	First and Last Name of Individual generating the XML document
	Joe Smith
	Yes
	Reference only

	Organization
	Name of company or environmental agency or individual generating the XML document 
	State X Department of Environmental Quality
	Yes
	Reference only

	Title 
	Type of Submission 
	IR
	Yes
	Reference to the flow. 

	CreationTime
	Date/Time when the document was generated
	2003-01-01T12:12:12

(where date is a valid XML date format string)
	Yes
	Used to validate submission requirements.

	Comment
	Free text description of the message contents.
	
	No
	Reference

	Data Service
	Name of the backend application
	N/A
	No
	Unused  

	ContactInfo
	Name, mailing address, city, state, zip, telephone number, and email address of person who may be contacted with questions concerning the submission.
	Joe Smith

123 Main St.

St. Paul, MN 55512
503 123 4567 Joe@deq.statex.gov
	Yes
	Reference

	Notification 
	URL where return document is sent in instances of invoking solicit services.  Multiple values allowed.
	N/A
	No
	Unused

	Sensitivity
	Level of Document Sensitivity 
	N/A
	No
	Unused

	Property
	Name Value pairings used to describe specific properties of the document. 
	<StartDate>

<CycleYear>


	
	Used as applicable to the OWIR-EVT data submission.  Unused for OWIR-ATT submissions.

	Payload Operation Attribute
	This is specified by payload and describes the operation to be performed on the payload.  Multiple values are not allowed 
	[Insert]

	Yes
	This describes the disposition of the data on receipt by the backend databases.

	Schema Reference


	OWIR approved schema for submission
	EVT_v1.1.xsd for OWIR-EVT, ATT_v2.0.xsd for OWIR-ATT
	Yes
	


3.1.2.1 Request

Input: 
Must contain a single Exchange Network Document whose content consists of an Exchange Network Header v0.9 with a single payload. The payload must be an XML document conforming to either the ATT_v2.0.xsd XML Schema or the EVT_v1.1.xsd XML Schema.

Dataflow Name: OWIR-ATT for IR Attribute data and OWIR-EVT for IR Spatial Event Data
Flow Operation: NA – the OWIR is currently only supported on Node 1.1
Recipient: NA - the OWIR is currently only supported on Node 1.1
NotificationURI: NA - the OWIR is currently only supported on Node 1.1
3.1.2.2  Response
The response returned by the CDX Node will contain the following elements:
transactionId: Per the Node v1.1, a Transaction ID will be returned. The element name for Node v1.1 exchanges will be “return”.

status and statusDetail: NA - the OWIR is currently only supported on Node 1.1
Error Conditions and Return: 

No flow-specific errors are defined for the OWIR Exchange. SOAP exceptions, timeouts, and other low-level errors may occur, but are out of scope for this document.
3.1.3 Determining Submission Processing Results using “GetStatus”
Type: GetStatus

Data Service-level Business Rules: None

3.1.3.1 Request
The GetStatus request must be formulated as follows:

transactionID Parameter: The GetStatus operation requires a Transaction ID to be provided. The Transaction ID should be that which was returned by EPA CDX in the Submit Response in the step above.

3.1.3.2  Response
The response returned by the CDX Node will contain the following elements:

transactionId (node 2.0 only): NA

status: A textual description of the processing status will be returned. Please see the Submission Processing and Feedback section of this document for a description of available responses and the meaning of each.

Node v1.1 implementations will simply return a string (named “return”) containing the status text (e.g. “Completed”, “Failed”). 

Error Conditions and Return: No OWIR Exchange specific errors have been defined.

3.1.4  Retrieving Submission Processing Reports using “Download”
Type: Download

Data Service-level Business Rules: None

3.1.4.1 Request
The Download request must be formulated as follows:

dataflow Parameter: Must be set to OWIR
transactionID Parameter: The Download operation requires a Transaction ID to be provided. The Transaction ID should be that which was returned by EPA CDX in the Submit Response in the step above.

documents Parameter: Should be left null. All associated documents will be returned.

4 Data Publishing

There are no data publishing operations for this flow.
5 Schema Information

5.1 Schema Structure
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Figure 3 - EVT_v_1.1.xsd High Level Structure
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Figure 4 - ATT_v_2.0.xsd High Level Structure
5.2 Schema Components
[image: image6.png]eutEPAEventsDataType

rwl:EvemAllnhmesTyne

evt:EventatiributeDetailsType

evtiLinesType

evtiLineDetailsType

evt:PointsType.

fpevpoints B—(=-fevtPometas B)
o

evtiAreasType

r—————
eitarcadetaisTyve |

P |

1
|
|
|
S|

rem:(uemmztmmnnﬂyne

No: Evanatadat s he
ot et o the EVT
Fitadats schama





Figure 5 - Event Line Details
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Figure 6 - Assessment Unit Details
6 Appendix A

IR Spatial Data Exchange Sample Logical Mapping (Example from state of Minnesota)

	ID
	Fields Output by GML Export
	Fields Mapped to GML Transfer Schema
	Fields Mapped to RAD Tables
	Req’d?
	Restriction
	Example
	Notes

	1
	FID
	
	
	N
	
	
	

	2
	ComID
	<ComIDString>
	ComID
	Y
	String
	
	Unique ID for the event record (EventID in PC RIT)

	3
	EventDate
	<EventDateDate>
	EventDate
	Y
	Date
	3/15/2008
	Date event was created

	4
	EventType
	<EventTypeString>
	EventType
	Y
	String
	IR
	Type of event; i.e., System Code (IR, 303d, 305b, etc.)

	5
	ReachCode
	<ReachCodeString>
	ReachCode
	N
	String
	
	NHD Reach Code – universal identifier

	6
	ReachSMDate
	<ReachSMDateDate>
	ReachSMDate
	N
	Date
	12/25/2006
	Date for reach code last modification

	7
	ReachResolution
	<ReachResolutionString>
	ReachResolution
	N
	String
	High
	NHD resolution used for indexing

	8
	Source_Originator
	<SourceOriginatorString>
	Source_Originator
	Y
	String
	MN
	Originating organization

	9
	Source_DataDesc
	<SourceDataDescString>
	Source_DataDesc
	Y
	String
	
	Free form text field to describe the source of the information for the event

	10
	Source_FeatureID
	<SourceFeatureIDString>
	Source_FeatureID
	Y
	String
	
	ID that provides linkage to program database record

	11
	FeatureDetailURL
	<FeatureDetailURLString>
	FeatureDetailURL
	N
	String
	
	URL String to display additional attributes for this event

	12
	Offset
	<OffsetDecimal>
	Offset
	N
	Long integer
	0
	Distance from the NHD index location for events that do not occur on the NHD feature they are indexed to (e.g., a spill, or a small tributary not in the NHD)

	13
	Measure
	<MeasureDecimal>
	Measure
	N
	Long integer
	43.8
	Required for point events (EventType=Point)

	14
	FMeasure
	<FMeasureDecimal>
	FMeasure
	N
	Long integer
	0
	Required for linear events (EventType=Linear)

	15
	TMeasure
	<TMeasureDecimal>
	TMeasure
	N
	Long integer
	100
	Required for linear events (EventType=Linear)

	16
	Shape_Length
	<ShapeLengthInteger>
	Shape_Length
	N
	Long integer
	
	Required for linear events (EventType=Linear)

	17
	Area
	<ShapeAreaInteger>
	Shape_Area
	N
	Long integer
	
	Required for area events (EventType=Area)

	18
	State
	<GeogStateString>
	GeogState
	N
	String
	
	Geographic state event resides in

	ID
	Fields Output by SGML Export
	Fields Mapped to SGML Transfer Schema
	Fields Mapped to RAD Tables
	Req’d?
	Restriction
	Example
	Notes

	19
	Duu_ID
	<SupplInf>
	Duu_ID
	Y
	String
	
	

	20
	ProcessDescription
	<Procdesc>
	ProcessDescription
	Y
	String
	
	

	21
	ProcessDate
	<Procdate>
	ProcessDate
	Y
	Date
	1/1/2006
	

	22
	ContactOrganization
	<Cntorg>
	ContactOrganization
	Y
	String
	MN PCA
	

	23
	AddressType
	<Addrtype>
	AddressType
	N
	String
	
	

	24
	Address
	<Address>
	Address
	N
	String
	123 Main St
	

	25
	City
	<City>
	City
	N
	String
	Hometown
	

	26
	StateOrProvince
	<State>
	StateOrProvince
	Y
	String
	MN
	

	27
	PostalCode
	<Postal>
	PostalCode
	N
	String
	12345
	

	28
	ContactVoiceTelephone
	<Cntvoice>
	ContactVoiceTelephone
	N
	String
	123-456-7890
	

	29
	ContactInstructions
	<Cntinst>
	ContactInstructions
	N
	String
	
	

	30
	ContactEmailAddress
	<Cntemail>
	ContactEmailAddress
	Y
	String
	JohnSmith@mpca.org
	

	ID
	Fields Output by EVT2Metadata_LUT Export
	Fields Mapped to Event_Md_Lut_Schema_ Transfer Schema
	Fields Mapped to RAD Tables
	Req’d?
	Restriction
	Example
	Notes

	31
	ComID
	<ComIDString>
	ComID
	Y
	String
	
	Unique ID for the event record (EventID in PC RIT)

	32
	Duu_ID
	<Duu_ID>
	Duu_ID
	Y
	String
	
	Unique ID for the metadata record (Meta_ID in PC RIT)
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