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1 Component Alignment

1.1 Flow Component Versions Currently Supported

	Component
	Version(s) Supported
	Explanation

	FCD
	1.0
	Captures the detailed data exchange processing rules governing the data exchange using narrative text, diagrams and examples.

	Schema
	1.0
	Defines the form and structure of the GLENDA data being exchanged.

	DET
	1.0
	Lists each data element in the GLENDA schema with definitions, validation rules, and example content.


2 Introduction
2.1 Flow Identification

Flow Name: GLENDA
Flow Owner: CGI Federal
Flow Owner Contact Information: GLENDA@cgifederal.com
2.2 Background

The Great Lakes National Program Office (GLNPO) collects environmental data on a wide variety of constituents in water, biota, sediment, and air.  Long after the studies are completed, the data remain and must be managed. Central to the data management effort is a computerized relational database system to house Lake Michigan Mass Balance and other project results. That system, the Great Lakes Environmental Database (GLENDA), was developed to provide data entry, storage, access and analysis capabilities to meet the needs of mass balance modelers and other potential users of Great Lakes data.

Development of GLENDA began in 1993 with a logical model based on the modernized STORET concept and requirements analysis. This was followed in 1994-1995 with the development of field and laboratory reporting requirements, preliminary reference tables, and the initial creation of the physical tables. Recent years have seen the completion of the physical database and most reference tables, the creation of software tools to access the database, and the creation and use of upload routines to load Lake Michigan Mass Balance data.
2.3 Data Flow Overview

GLENDA was designed to include data from four subject areas: project/organization, station/location, field monitoring activities, and results. 

· The project/organization subject area includes such information as the name and description of the project, the contract, co-operative agreement or grant that the data were collected under, the organization and persons involved in the project along with their mailing addresses, electronic addresses, and telephone numbers.
· The station/location subject area includes such information as the name of the sampling station and its description, the latitude and longitude of stations and any offsets or areas, the geo-positioning technique and accuracy, and names and codes of counties, states, and similar geographic information.
· The field monitoring activities subject area includes such information as visits to stations for monitoring, any observations or measurements taken during sampling or in the lab, and any remarks during field sampling or lab activities.
· The results subject area includes such information as analytical results, analytes, units of measure, correction factors, quality assurance codes and flags, and any remarks on laboratory analyses.
The GLENDA data flow provides data services that can be used by trading partners to retrieve substance information from the GLNPO system based upon a variety of identifiers and substance characteristics. The data services also provide the ability for authorized users to maintain pre-defined lists of substances within the GLENDA system. Implementation of these data services under a trading partner agreement makes it possible to use machine-to-machine interfaces to ensure substance information maintained in external systems is up-to-date with the latest EPA central registry of substances.

The GLENDA data services are provided through the Exchange Network (www.exchangenetwork.net) and are accessed through the EPA’s Central Data Exchange Node (the “CDX node”) using the Exchange Network’s node web service specifications. Version 1.0 of the GLENDA data services supports version 2.0 of the Exchange Network’s node web service specifications. Version 1.0 of the GLENDA data services are also backward compatible with version 1.1 of the Exchange Network’s node web service specifications; however, it is strongly encouraged that trading partners utilize Exchange Network node client or node technology that supports version 2.0 of the specifications.
2.3.1 Flow Service Processing – Data Publishing

The only data publishing services, provided by the GLENDA data flow, are Query services. The GLENDA data services defined as Query data services are designed to return result information about one or multiple results in a single invocation of the data service. These Query services are synchronous data services: the service requestor (node client) waits until the operation is completed and receives the results of the data service in response to the initial request. The following diagram (Figure 2‑3) depicts the general flow of processing performed when issuing a query data service to CDX for processing by the appropriate GLENDA data service:
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Figure 2‑3  GLENDA Query Data Service Processing

2.4 Flow Access and Security

Many organizations produce Great Lakes data through the collection and analysis of environmental results. The data they collect mainly come from the field sampling crews and the analytical laboratories. In order to store these data for long-term viability, the Great Lakes National Program Office (GLNPO) established the the Great Lakes Environmental Database (GLENDA). As part of this effort, GLNPO developed specific formats (i.e., file formats and codes to represent certain data values) for reporting data for the Lake Michigan Mass Balance. These formats must be followed by whomever is collecting and submitting data in order for the results to be entered into GLENDA.  Each format specifies the "rules" by which data must be submitted, and, in many cases, the allowable codes that can be reported.

The data reporting formats were designed to minimize the number of data elements reported from the field crews and lab analysts. By adhering to this structure, all data sets going into GLENDA will have a consistent format and be compatible with each other no matter who generated and submitted the data.

GLENDA has five types of data: Program, Project, Station, Result Collection, and Results. All of the Program, Project, and Station data, as well as any data that can be gleaned from the Quality Assurance Project Plans, will be entered by GLNPO into GLENDA and is therefore not part of the data reporting formats. The Result Collection and Results data will be supplied by the principal investigators (the sampling crews and the analytical laboratories) following the standardized reporting formats. Both the database and the data reporting formats were designed to be applicable to a wide variety of projects.
2.5 Flow-level Business Rules

A data submission is defined as a logical combination of reporting standard files that are sent as a unit from a Principal Investigator (PI) to GLNPO. Each submission is defined within a biological delivery header file that contains a unique combination of project code, sampling organization or laboratory code, submission number, and version number. The submission number and version number are assigned by the PI for tracking purposes. The version number is simply a control number that distinguishes a specific collection of data from older (or newer) submissions of the same data.
The data submission concept becomes important when a PI determines that he/she needs to replace a data submission that was sent previously to GLNPO. A PI easily can replace a data submission by sending an updated, complete data submission that is identified with the same submission number as the original data but with an incremented version number.
3 Data Publishing
The GLENDA data publishing services are designed to publish information about monitoring programs that result the water, aquatic life, sediments, and air in order to assess the health of the Great Lakes ecosystem. Result information is published as an XML document. Published XML documents conform to the XML schema defined for the GLNPO data flow.

The data publishing services provided as part of the GLENDA data flow are invoked synchronously (Query) based upon which service is being invoked by the partner; refer to section 2.3.1 for more information.
3.1 Result Retrieval Data Publishing (Query) 
3.1.1 GetFishResults_v1
This data service allows Great Lake users to select results based upon the Fish Sample Details query. Zero or more results may be returned by this service.
Type: Query
Data Service-level Business Rules: Not applicable.

XML Header Usage:  Not applicable.
3.1.1.1 Request
Dataflow: GLENDA
Request: GetFishResults_v1
Parameters: 

	Name
	Data Type
	Required
	Max Length
	Notes

	Year
	Digit
	Yes
	4
	See 4.2.2

	StationID
	String
	Yes
	N/A
	See 4.2.1

	Lake
	String
	No
	N/A
	See 4.2.1

	Taxon
	String
	No
	N/A
	See 4.2.1


3.1.1.2 Response

Response: See schema GLENDA (XML)
3.1.2 GetFishTissueResults_v1
This data service allows Great Lake users to select results based upon the Fish Tissue Chemistry query. Zero or more results may be returned by this service.
Type: Query
Data Service-level Business Rules: Not applicable.

XML Header Usage:  Not applicable.
3.1.2.1 Request
Dataflow: GLENDA
Request: GetFishTissueResults_v1
Parameters: 

	Name
	Data Type
	Required
	Max Length
	Notes

	Year
	Digit
	Yes
	4
	See 4.2.2

	AnalyteCode


	String
	Yes
	N/A
	See 4.2.1

	StationID

	String
	No
	N/A
	See 4.2.1

	Lake
	String
	No
	N/A
	See 4.2.1

	Taxon
	String
	No
	N/A
	See 4.2.1


3.1.2.2 Response

Response: See schema GLENDA (XML)
3.1.3 GetMassBalanceResults_v1
This data service allows Great Lake users to select results based upon the Lake Michigan Mass Balance Results query. Zero or more results may be returned by this service.
Type: Query
Data Service-level Business Rules: Not applicable.

XML Header Usage:  Not applicable.
3.1.3.1 Request
Dataflow: GLENDA
Request: GetMassBalanceResults_v1
Parameters: 

	Name
	Data Type
	Required
	Max Length
	Notes

	ProjectCode

	String
	Yes
	N/A
	See 4.2.1

	Year

	Digit
	No
	4
	See 4.2.2

	StationID
	String
	No
	N/A
	See 4.2.1

	AnalyteCode
	String
	No
	N/A
	See 4.2.1

	Medium

	String
	No
	N/A
	See 4.2.1


3.1.3.2 Response

Response: See schema GLENDA (XML)
3.1.4 GetSedimentResults_v1
This data service allows Great Lake users to select results based upon the Sediment Chemistry query. Zero or more results may be returned by this service.
Type: Query
Data Service-level Business Rules: Not applicable.

XML Header Usage:  Not applicable.
3.1.4.1 Request
Dataflow: GLENDA
Request: GetSedimentResults_v1
Parameters: 

	Name
	Data Type
	Required
	Max Length
	Notes

	ProjectCode
	String
	Yes
	N/A
	See 4.2.1

	StationID
	String
	No
	N/A
	See 4.2.1

	AnalyteCode
	String
	No
	N/A
	See 4.2.1

	Year

	Digit
	No
	4
	See 4.2.2

	Medium


	String
	No
	N/A
	See 4.2.1


3.1.4.2 Response

Response: See schema GLENDA (XML)
3.1.5 GetWaterQualityResults_v1
This data service allows Great Lake users to select results based upon the Water Quality Survey Data query. Zero or more results may be returned by this service.
Type: Query
Data Service-level Business Rules: Not applicable.

XML Header Usage:  Not applicable.
3.1.5.1 Request
Dataflow: GLENDA
Request: GetWaterQualityResults_v1
Parameters: 

	Name
	Data Type
	Required
	Max Length
	Notes

	Year
	Digit
	Yes
	4
	See 4.2.2

	AnalyteCode

	String
	Yes
	N/A
	See 4.2.1

	Medium


	String
	No
	N/A
	See 4.2.1

	Lake
	String
	No
	N/A
	See 4.2.1

	StationID

	String
	No
	N/A
	See 4.2.1


3.1.5.2 Response

Response: See schema GLENDA (XML)
3.2 Data Publishing Service Parameters 
Because many of the parameters defined for the GLENDA data publishing services are used on multiple services and/or follow the same validation or business rules, the definition and rules for the these parameters are provided in a single place in this section.

3.2.1 String Parameters – Alphanumeric

These parameters are string values (Node 2.0 “None” encoding) that can contain any valid alphanumeric characters. Wildcard characters are not recognized; for example, typical wildcard characters such as “*” (asterisk) are not recognized as wildcard characters but are treated as simple characters. These parameters cannot occur more than once.
3.2.2 String Parameters – Numeric

These parameters are string values (Node 2.0 “None” encoding) that can contain any valid alphanumeric characters; however, all non-numeric characters are removed from the parameter during processing, and the resulting value must be a numeric integer value. This allows values for parameters be input either with its customary dashes (‘-‘) in the appropriate place, or without them. Like alphanumeric string parameters, wildcard characters are not recognized. These parameters cannot occur more than once.
4 Schema Information
The following diagram depicts a high-level view of the GLENDA schema.
[image: image3.png]GLENDADataTy

ResultDataType

ProgramTypeCode

The montoring program code
it m GLENDA.

The projectcodeof e

The project s of the

The Great Loke nwhich te
moniering resu was
Coteced

The coies dartir for e
monierig res.

The vist denifr o e
monierig s

‘Stationldentifier

The sation e o he
monierig s

- ResutLocation

‘Geospaial dsciosionof e
monierig resi

T collcion e vavs o e

The samping dts value f e
monitaing esut.





[image: image4.png]GLEN.. £}

e ()

Vi schema uaed o e
vate, squac e, sedimere,
s mritorn ks
o COX o GLENDA.
it

Schema e o aner
ek oo,

The mesere of dock e when
the monkoring even: begen

Tierches the valoeand e ssocteduris
of st for s the saton deph,

Tderehesthe vl s he sesocad i of
measur for measring e sample depth.

The depth code o e
monierig s

The medum name of e
monierig s

ek

The sample e name of the
monierig e

The qudey cona e name of the
monierig re.

Th waanomc e of e
monierig s

The sampie derher for the
monierig s

The sndyte code of the
monierig s

The composte feh dene or
monitoring resuk.





[image: image5.png]E _ indwidualFishidentinier |

The ndvidun fon et o the
monierig s

The reut commens of e

o
monierig s

Lisnthes the valos and e
emocrad e of e
formeasrioa e
monierig res.

The sctsic pe of the
moniering rs

Th method e for e
monierig s

Th rsut remae of
moniering evee.





GLENDA





Flow Configuration Document











Version: v1.0


Revision Date: 12/5/2012











Prepared for: EPA


Prepared by: CGI Federal

















PAGE  
3

