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Component Alignment

Flow Component Versions Currently Supported

	Component
	Version(s) Supported
	Explanation (optional)

	FCD
	2.0
	Replacement of previous versions.

	Schema
	2.0
	Replacement of previous versions.

	DET
	2.0
	Replacement of previous versions.


1 Introduction

1.1 Flow Identification

Flow Name: 

NHDEvent
Flow Owner: 

Pravin Rana
USEPA / Office of Water, PMO
Flow Owner Contact Information: 

Pravin Rana
IT Specialist, Office of Water Project Management Office
Phone: (202) 564-1909
Email: rana.pravin@epa.gov
1.2 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 hydrographic-related geospatial data and demonstrate the value of sharing these integrated data through the Exchange Network.

The United States Geological Survey (USGS) National Hydrography Dataset (NHD) provides the base hydrography for most states, and this data exchange uses the USGS event data model as the basis for the data exchange schema.  NHD based events are not required for the data flow, but are highly recommended, and are the hydrologic base map for the EPA OW who are the primary recipients of data via this network exchange.
The use of this open data model for exchanging hydro events dramatically increases the extensibility and reuse potential for this data flow, as any hydro event can be exchanged using this data flow.  However, since all data exchanged under this network exchange are limited to the spatial information, this data flow must be combined with a second network exchange to provide the program specific information that links to this spatial data.  One example of this is the network exchange the NHDEvent exchange was developed in conjunction with, the Office of Water Integrated Report (OWIR) network exchange (http://exchangenetwork.net/exchanges/water/owir.htm).

This network exchange establishes the NHDEvent 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:

· Location information referenced to the NHD

· Location information referenced to a different hydrographic base map

NOTE: The NHDEvent network exchange is not a standalone data flow.  This network exchange is designed to be used in conjunction with a program network exchange such as the Clean Water Act Integrated Reporting, Water Quality Assessment, Impaired Waters Data Exchange (OWIR).  The NHDEvent network exchange provides the capability to exchange spatial data only and the programmatic data is linked to this spatial data via the Source_FeatureID element.  Please refer to the program network exchange for details on how the NHDEvent network exchange is utilized for the full exchange of all required data.
1.3 Flow Configuration Document Scope

This revision of the NHDEvent (formerly the OWIR-EVT component under the OWIR Network Exchange) Network Exchange Flow Configuration Document (FCD) is intended to bring the Exchange in sync with the USGS NHD Data Model V 1.06, and separate the description of this network exchange from the Integrated Report Network Exchange.
The version 1.1 schema was based on an earlier NHD data model and changes were required to bring it in sync with the newest data model.  In addition, changes in the Exchange Network guidance on geospatial data flows provided additional momentum to update the schema.  For many water quality data managers, the software to create and manage hydrologic events, the Hydrologic Event Management (HEM) tool, also utilizes this new NHD data model as its base data model, as does the EPA OW Reach Address Database (RAD), the target for hydrologic events submitted to EPA.

1.4 Data Flow Overview

The NHDEvent Network Exchange provides data services that can be used by trading partners to submit data to EPA’s RAD database, part of Watershed Assessment, Tracking & Environmental ResultS (WATERS). Data is submitted by authorized States to EPA to meet program requirements.  

The NHDEvent data services are provided through the Exchange Network ( http://www.exchangenetwork.net/exchanges/water/index.htm ) and are accessed through EPA’s Central Data Exchange Node (the “CDX node”) using the Exchange Network’s node web service specifications. Version 2.0 of the NHDEvent data services supports version 2.0 of the Exchange Network’s node web service specifications. 
The NHDEvent Network Exchange is not backwards compatible with prior major schema versions, and will only support version 2.0 or greater of the schema and this FCD.  

1.5 Flow Access and Security
All service requests must be accompanied by a valid Network Authentication Authorization Services (NAAS) security token per the Exchange Network’s Node specifications. All partners must be authorized to NAAS and receive a valid security token before NHDEvent network exchange services can be invoked. 

If partners choose to use direct NAAS authentication, Node 1.1 implementations must authenticate against NAAS 2.0. For Node 2.0 implementations, users must authenticate against NAAS 3.0. Alternatively, partners may choose to use delegated authentication, passing a username and credential to the CDX node. In this case, the CDX Node will automatically authenticate against the correct NAAS version endpoint.

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 NHDEvent data exchange. Furthermore, the submitter must request that CDX pair the user’s NAAS account with the NHDEvent User ID that will be provided in the header of the submission.

1.6 Flow-level Business Rules

Current Business Rules: The Data Exchange Template (DET) contains the list of data elements along with their respective business rules. 
Fault Follow-up Actions: There are two primary failure points in the NHDEvent data flow; 1) receipt by the CDX node with associated schema validation and 2) loading and validating the data within the RAD.  In either case in the event of an error condition, the data should be resubmitted for processing.  The section titled Submission Processing and Feedback, in this document discusses error processing and messaging in more detail.  

1.7 Additional Flow Tools and Resources

This FCD is intended to define the supported data services, as well as the approaches and processes that are used to exchange information.  For additional information regarding the RAD and the event data model that this data flow is based on, please see: http://www.epa.gov/waters/doc/rad/nhd_event_data_dictionary.html.
2 Submission Composition 

2.1 Creation of NHDEvent Schema Payload

While it is certainly possible to create a valid NHDEvent schema payload using an Exchange Network connector at the submitter’s node, the EPA’s Office of Water has developed an ArcGIS tool (released August 2010) which will take an NHD 2.0 Data Model compliant geodatabase event table(s) and create an NHDEvent compliant schema package.  This tool is compatible with the HEM tool (http://nhd.usgs.gov/tools.html#hem) which is anticipated to be the most common method of creating NHD events.
2.2 Implementation of the Header/Payload for the NHDEvent Network Exchange

2.2.1 Overview

The NHDEvent Network Exchange will support a document structure consisting of a single header with multiple payloads.  The NHDEvent payload processing supports separate operations by payload, so it is possible to have each payload processed differently (see Sections 2.2 and 3 for details about operation options).  The simplest construct for both submitter and receiver would be a single payload within the header, but the option is available to support multiple payloads, if required.
The NHDEvent network exchange includes the base USGS data model including the event table elements and the metadata tables.  These are the core model used in both the HEM tool and in the EPA RAD, the primary data creation tool and target end point for the NHDEvent data.
The NHDEvent Network Exchange uses Header v2.0 with the Node v2.0 protocol. 
2.2.2 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.  

The following diagram describes the basic Exchange Network Document Structure and the relationship of the header to payload.  
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Table 1 describes the document Header elements and how they are utilized for the purpose of the

NHDEvent Network submissions. 
Table 1
	Header Element
	Description
	Example Value
	Required
	Notes

	AuthorName
	Originator of the document.  This should be the name of a person or a network node ID if the document is automatically generated.
	John Smith
	Yes
	Submitter or responsible person contact.

	OrganizationName
	The organization to which the author belongs.  It may be a state name, an organization name or a company name.  For submissions to the CDX node, this should be the name of the organization.
	State X Department of Environmental Quality
	Yes
	Reference

	Document Title 
	Title of the document.
	305b Event Submission 
	Yes
	Reference to the flow. 

	CreationDateTime
	This is a timestamp that marks when the document, including payloads and header part, was created.
	2009-01-01T12:12:12
	Yes
	Reference

	Keywords
	Words that best describe the payload.  Multiple keywords should be separated by commas.  This is for transaction categorization and searching.
	305b, MN
	Yes
	Reference

	Comment
	Additional comments for processors.
	
	No
	Reference

	DataFlowName
	The name of the data flow associated with the payload.  It could be the name of the data source for Query results.
	NHD_Event_v2
	Yes
	Reference

	DataServiceName
	Name of a data service that generated the document.  This is the name of the procedure that was used to initiate the creation of the payload.  
	RAD Export Version 1.0
or

HEM Version 2.1
	Yes
	Used to confirm the source of the data.  

	SenderContact
	The sender’s additional contact information.  It could contain sender’s electronic address and/or telephone numbers where the author can be reached.
	555-555-5555, Joe@deq.statex.gov
	No
	Reference

	SenderAddress
	A well-formed URI where result/report can be sent.  Currently the Network will make use of the Notification mechanism at the Document Level as described in the Protocol and Specification.  Note that this could contain multiple addresses, including that of the submitter and/or other technical people related to contents of the payload.
	mailto:joe@deq.statex.gov
	Yes
	Email address of contact

	Property
	
	
	
	

	Name = cycle_year

Value = (cycle year of submission)
	Name Value Pair, cycle year of the data submitted.  
	2008
	No
	Used for programs that report on a repeating cycle.   

	Name = start_date 
Value = 
(date)
	Name Value Pair, date the data begins to be valid
	2008-04-01
	Yes 
	Used to allow users to determine applicable data based on date

	Name = resolution
Value = 

(NHD resolution value)
	Name/Value pair, indicating the resolution of the NHD that the data was indexed to.  Note: this is the domain reference number, not the value (i.e., 3, not medium)
	{1,2,3}
	No
	

	Name = point_event_total
Value = 

(record count)
	Name/Value pair, record count of point events in the submission.  Could be zero.
	2
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Name = line_event_total
Value = 

(record count)
	Name/Value pair, record count of line events in the submission.  Could be zero.
	7
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Name = area_event_total
Value = 

(record count)
	Name/Value pair, record count of area events in the submission.  Could be zero.
	4
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Name = evt2meta_total
Value = 

(record count)
	Name/Value pair, record count of event to metadata records in the submission.
	1
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Name = metadata_total
Value = 

(record count)
	Name/Value pair, record count of metadata records in the submission.
	6
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Name = source_citation_total
Value = 

(record count)
	Name/Value pair, record count of source citation records in the submission.
	3
	Yes
	Used to confirm transmission of data.  Will be compared to the number of records found after loading to the RAD.

	Payload XML Document
	Must conform to the NHD_Event schema
	Yes
	


2.3 Payload Operations

The payload operation attribute is used to denote the processing for submissions. There are five acceptable values: Append, Replace_SORG, Replace_SFID, Delete_SORG, and Delete_SFID (Note: Delete functionality is planned for future development and not initially implemented at EPA).  
The payload operation denotes how each payload will be processed by the backend datastore.  For a more detailed discussion of the processing for the NHDEvent loading, please see the discussion Submission Processing and Feedback in this document.  
Note: For all payload operations, all program specific business processes, such as review and/or approval steps will be performed before the payload operation is executed against the target database.  See the program specific data flow FCD for details on program specific business rules for event records.
Also note that target data stores other than EPA may override the payload submission operation locally.  Please check with the target node to confirm processing operations allowed on that node.  Also, each program may choose to implement or not implement each operation; see the program specific data flow FCD for details.
2.3.1 Append Payload Operation

All event records submitted in this payload will be appended to the production target data store event tables (such as the EPA RAD for submissions to EPA), following program specific business processes.  No action will be taken regarding existing event records for the same organization and/or Source_FeatureIDs.  This is expected to be the most common payload operation on submissions to EPA.

2.3.2 Replace Payload Operations – Replace_SORG/Replace_SFID
All existing records matching the Source_Originator element or the Source_FeatureID element depending on the payload operation extension (_SORG and _SFID respectively) will be deleted from the target data store event tables (such as the EPA RAD for submissions to EPA) prior to the event records in this payload being appended to the target data store.  Note that for Replace_SORG operations, all records (if there are multiple records) must have the same Source_Originator value.  These operations would most likely be used to either fix a submission that was found to have problems after submission processing was completed or for a program where historical event records are not maintained.
2.3.3 Delete Payload Operation – Delete_SORG/Delete_SFID (Future)

All existing records matching the source_originator element or the Source_FeatureID element depending on the payload operation extension (_SORG and _SFID respectively) will be deleted from the target data store event tables (such as the EPA RAD for submissions to EPA).  Note that for Replace_SORG operations, all records (if there are multiple records) must have the same Source_Originator value.  These operations are not implemented at EPA at the time this FCD was written.  They are included here for completeness to allow other nodes to implement these operations if desired and also as placeholders for a planned future implementation at EPA.  NOTE: Care should be taken with this operation as records may be permanently deleted from the target data store.
3 Data Processing 

3.1 Submit Processing to EPA CDX
The NHDEvent Network Exchange is centered on a single data exchange process; submission of NHDEvent 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: Please see Section 2: Payload Operations for a discussion of how each submission type is specified and the specific rules for each.

XML Header Usage:  Please see Section 1 of this document for information on how the header must be implemented.

3.1.1.1  Request

The Submit request must be formulated as follows:

dataflow Parameter: Must be set to NHDEvent_v2
flowOperation Parameter (Node 2.0 only): Not applicable – each payload must have a Payload Operation (see section 2.3 for details)

recipients Parameter (Node 2.0 only): Not applicable. Recipient information, if provided, will be ignored by EPA CDX.


notificationURI Parameter (Node 2.0 only): Used to optionally specify an email address that should receive a notification when processing is complete at CDX. Per the Node v2.0 specification, the notificationURI parameter allows the requestor to optionally include a notification type. The notification type is intended to only send notifications for specific types of events such as errors or warnings. Please note that CDX will ignore any value specified in this attribute. Notifications will be sent to the email address specified, regardless of success or failure.
documents Parameter: Must contain at least one ExchangeNetworkDocument which consists of a valid NHDEvent payload.
3.1.1.2  Response

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

transactionId: Per the v2.0 specifications, a Transaction ID will be returned. The element name for Node v2.0 implementations is “transactionId”. 

status and statusDetail: For Node v2.0 submissions, the response contains status and statusDetail elements. The status information will not immediately indicate success or failure as submission processing is an asynchronous process that will take a period of time to complete.

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

Data Service-level Business Rules: None

3.1.2.1 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.

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

transactionId: Node v2.0 implementations will echo back the same Transaction ID provided in the request.

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.

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

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

Data Service-level Business Rules: None

3.1.3.1 Request
The Download request must be formulated as follows:

dataflow Parameter: Must be set to NHDEvent_v2
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.  Note: There are no documents that are attached at this time.  This option will be implemented as a future enhancement.
3.2 Submission Processing and Feedback 
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Submission of NHDEvent Exchange Network Documents to the CDX node follows the processing steps:
· State will create one or more NHDEvent payload documents.

· State Node will initiate a Submit action
· If the State addresses the CDX test Node for the submission, the data will be loaded into the EPA RAD staging database and unless specifically requested, no additional processing with take place.  This is for testing node submission capability only, and any additional testing must be coordinated with the EPA RAD team.
· If the State addresses the CDX production Node for the submission, the data will be loaded into the EPA RAD production exchange network holding tables.

· CDX node receives and archives the document(s).

· CDX node sends payload to EPA RAD database. 

· The CDX node Schematron business rules currently implemented include:

· Event_type domain – the event_type value must be within the EPA accepted set of domain values (see Section 4.3 for details).
· Event_type must be the same for all records in a submission.

· Other business rules may be added to Schematron in the future.  Note that for submissions to the EPA RAD, other business rules are enforced at the database level.  Please see the RAD web pages on the EPA WATERS web site for details on all business rules that are enforced at the RAD database level.

· The event data will be processed asynchronously based on the business rules for the companion attribute data exchange.  Please refer to the program exchange network data flow for details on processing steps for the NHDEvent portion of the program data flow.  
The submitting Partner may check the status of the submission to CDX with the GetStatus method.  There are two potential points of process termination (Failed, Completed), after which the submitting Partner may issue a Download request with the submission transaction ID to access the available processing documents for the submission.  In addition, a submission may also have a status of “Pending” if the document has been received but not yet processed to completion.
Alternatively, it is possible to receive automatic notifications, the Partner may provide an email address in the name/value pairs in the Property element of the header. See the Header/Payload discussion in this document for more information..
4 Schema Users Guide 

4.1 Introduction 

The schema user’s guide provides some suggestions and tips for utilizing the NHDEvent schema to exchange data.  This section is an addition to the schema documentation found on the Exchange Network website.
4.2 Use of GML

This schema makes use of the Open Geospatial Consortium (OGC) Geography Markup Language (GML) standard to exchange spatial data.  The larger GML standard (as opposed to the GeoRSS GML standard) is implemented here to support complex geometries which can occur when dealing with NHD events.  While not all event submissions will require these complex geometries (point event types, such as water quality monitoring stations for example), certain polygon and potentially some line event types may.  (See section 2.1 for information on the use of an ArcGIS tool to facilitate the creation of the NHDEvent schema, including the GML portions.)

Note: Because the NHD does not support what GML defines as an ArcString (a curve segment that uses three-point circular arc interpolation), and the EPA RAD also does not support these geometry types and therefore these geometries will be converted prior to insertion in the RAD.  (Stated differently, the NHD and RAD support only “straight-line geometries.”)
4.3 Event Type Domain Values
Submission of data to the EPA RAD using the NHDEvent data exchange will require the submission of data with a valid EPA event type domain value.  These domain values are documented on the EPA WATERS website (http://www.epa.gov/waters/doc/rad/rad_programs.html) for valid event type domain values.  In addition, at the current time, only one event type may be submitted with each EN submission.  If there are multiple event types to submit, each must be submitted as a separate submission.  (Note that this does not apply to the geometry type: points, lines, and polygons for the same event type should be submitted in the same EN submission.)
4.4 Use of NHDEvent Schema with Companion Data Exchanges

This schema is intended to be used in conjunction with another data exchange.  In addition to details related to the companion submission, details regarding business rules, data exchange frequency, special cases, and relationships between the companion data flow and the NHDEvent data flow can be found in the companion data flow documentation.  A list of companion data flows which have implemented the NHDEvent data flow can be found on the EN website under the NHDEvent data flow page.
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