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TopicsTopics
 Region 10 Region 10 -- data managementdata management
 Analytical data Analytical data -- what do analysts needwhat do analysts need
 Hidden Gem for Superfund Data:Hidden Gem for Superfund Data:

 WQX Schema WQX Schema -- possible solution for data sharingpossible solution for data sharing
 WQX / STORET System WQX / STORET System -- R10 usesR10 uses

 Examples Examples -- potential of WQX potential of WQX 
 WQX/STORET System as a data repositoryWQX/STORET System as a data repository

•• Superfund and Scribe dataSuperfund and Scribe data

 WQX outbound XML web services / schemaWQX outbound XML web services / schema
•• Means for sharing data between systems Means for sharing data between systems 



 Region 10 Data ManagementRegion 10 Data Management
 Resources are limited compared to other EPA Resources are limited compared to other EPA 

regions: no EQUIS, no Response Managerregions: no EQUIS, no Response Manager……..
 Tend to leverage HQ expertise and productsTend to leverage HQ expertise and products

 Region 10 Region 10 -- Data Sharing is EssentialData Sharing is Essential
 Large Superfund Sites Large Superfund Sites -- CDA BasinCDA Basin
 Regional Initiatives Regional Initiatives -- Puget Sound PartnershipPuget Sound Partnership
 Emergency Response Emergency Response 
 Daily Work Daily Work –– regularly incorporate analytical regularly incorporate analytical 

data into tools (GIS, spreadsheetsdata into tools (GIS, spreadsheets……). This  ). This  
analytical data can originate from external analytical data can originate from external 
systemssystems



Analytical Data for Decision MakingAnalytical Data for Decision Making

 What basic information is necessary? What basic information is necessary? 
 Project  InformationProject  Information
 Sample LocationsSample Locations
 Sample Results Sample Results -- analytes, media analytes, media ……..
 QA, QAPP informationQA, QAPP information

 What would be nice What would be nice –– easy means of easy means of 
exchanging data between different data exchanging data between different data 
originators:originators:
 Data Schema (format) that is simple, versatileData Schema (format) that is simple, versatile
 Schema/tools that are adaptable to different Schema/tools that are adaptable to different 

data sourcesdata sources



WQX/STORET

USGS NWIS

Other: 
CLP, Labs

Contractor
Databases

Scribe

WQX 

SCHEMAS

Web 

Services

Analytical Tools
Web Mapping Services
Mapping Applications
Spreadsheets , Models...

If we can map data to a simple 
common schema - data from 

different sources can be combined 
for analysis

Forms 2 
Lite

R10 common analytical data sources 



What is WQX?What is WQX?
 A framework that facilitates the storage and retrieval of A framework that facilitates the storage and retrieval of 

environmental monitoring dataenvironmental monitoring data
 WQX uses standard data sharing templates (schemas) that WQX uses standard data sharing templates (schemas) that 

specify data elements and data structure (XML)specify data elements and data structure (XML)
 The WQX schema is an implementation of the ESAR The WQX schema is an implementation of the ESAR 

(Environmental Sampling, Analysis and Results) data standard (Environmental Sampling, Analysis and Results) data standard 
–– Nationally Accepted StandardNationally Accepted Standard

 WQX based on the Environmental Data Standards Council WQX based on the Environmental Data Standards Council 
(EDSC) Standards, EPA Standards (EDSC) Standards, EPA Standards -- Uses EPAUses EPA’’s Substance s Substance 
Registry System (SRS), IT ISRegistry System (SRS), IT IS

 More Info More Info -- http://www.epa.gov/storet/wqx.htmlhttp://www.epa.gov/storet/wqx.html
 Kristen GunthardtKristen Gunthardt
 Kevin ChristianKevin Christian
 Dwane YoungDwane Young

Presenter
Presentation Notes
How does this pertain to Superfund Data – 

	The WQX framework or schema is useful for data that is generated by the Superfund program  and could be applicable to other OSWER programs.  

In fact much of the Superfund data used by the R10 Office of Environmental Cleanup can conform to the WQX schema. 

We see great potential in utilizing the WQX schema as the basis for data sharing across programs, agencies and databases regardless of hardware or software.    





http://www.epa.gov/storet/wqx.html


WQX Schema WQX Schema 
 Primary components: Organization, Project, Monitoring Primary components: Organization, Project, Monitoring 

Location, Monitoring Activity Location, Monitoring Activity -- Samples, and ResultsSamples, and Results
 Data elements currently accommodate physical, Data elements currently accommodate physical, 

chemical, fish tissue, biological, habitat monitoring datachemical, fish tissue, biological, habitat monitoring data


 
Superfund:  field and analytical results, methods, media/matriceSuperfund:  field and analytical results, methods, media/matrices s 
–– water, soil, sediment, tissue, water, soil, sediment, tissue, ……. QA information (up to a . QA information (up to a 
SEDD 2a), References to QAPPs SEDD 2a), References to QAPPs ……..

Presenter
Presentation Notes
The Schema items highlighted in yellow are considered lab or field deliverables for Superfund/OSWER.

Metadata and references such as methods, QAPP information as well as document references to SDMS can be accommodated by the WQX Schema.



The  Office of Water has implemented the WQX schema in what we know as the Water Quality Exchange, “WQX”

EPA’s WQX has established pre-defined domain lists for many elements including:

	Analyte names – the list is based on EPA SRS

	Methods – this list includes many established methods and can be expanded to include others

	media, matrices, units …. 

	So “Water Quality Exchange” – is a misnomer because of the variety of data the schema and WQX can house.





  



WQX HistoryWQX History
 February 2007 February 2007 –– WQX version 1.0 WQX version 1.0 


 

Physical, chemical, fish tissue schemasPhysical, chemical, fish tissue schemas
 May 2008 Version 2.0 May 2008 Version 2.0 


 

Biological, Habitat releasedBiological, Habitat released
 EPAEPA’’s  WQX/STORET System: 2 Methods are now s  WQX/STORET System: 2 Methods are now 

supported for submitting data supported for submitting data –– using the Inbound using the Inbound 
SchemasSchemas


 
Node on the NEIEN Node on the NEIEN –– states or large organizations with IT staffsstates or large organizations with IT staffs

•• PNW Node, State nodes PNW Node, State nodes -- exchange XMLexchange XML


 
WQX Web WQX Web –– smaller organizations without IT staff smaller organizations without IT staff 

•• A flat file (excel or access) is imported into WQX Web  where itA flat file (excel or access) is imported into WQX Web  where it is is 
converted and corrected to make it compatible with WQXconverted and corrected to make it compatible with WQX

•• Data is submitted through CDX into WQX database/STORET Data is submitted through CDX into WQX database/STORET 
Warehouse  (Region10 Warehouse  (Region10 –– CDA)CDA)

 WQX Outbound Schemas/web services for retrieving WQX Outbound Schemas/web services for retrieving 
data ~ 2008data ~ 2008--20092009

 USGS Web Services USGS Web Services -- implementation of WQX outbound  implementation of WQX outbound  
schema for analytical data from NWIS schema for analytical data from NWIS -- 20092009

Presenter
Presentation Notes
Region 10 is using WQX Web for CDA data submission.  This allows us to directly submit our data to the HQ WQX/STORET system.  Finalized data is then available for download via the WQX/STORET outbound Web Services or downloads via the STORET Warehouse query page.







R10 Superfund and WQX R10 Superfund and WQX –– Why Now?Why Now?
 Efficient Efficient –– WQX is a headquarters system developed by OWWQX is a headquarters system developed by OW


 

Technically state of the art Technically state of the art -- well designed, standardized, nonwell designed, standardized, non--proprietaryproprietary


 
Data repository Data repository -- it can house historical and current site datait can house historical and current site data


 

Leverage CLP Leverage CLP -- house a subset of CLP data in WQX and use it for data analysis.house a subset of CLP data in WQX and use it for data analysis.

 Data is AccessibleData is Accessible


 
Site Stakeholders can have access to the dataSite Stakeholders can have access to the data


 

Facilitates Secondary Use of Superfund Data Facilitates Secondary Use of Superfund Data –– Puget Sound PartnershipPuget Sound Partnership


 
Mega Sites Mega Sites –– multiple: site managers; operable units; agencies; contractors multiple: site managers; operable units; agencies; contractors 


 

Data download is available via the web Data download is available via the web –– WQX/STORET outbound web servicesWQX/STORET outbound web services

 Data Analysis Data Analysis -- Utilize WQX/STORET Outbound Web ServicesUtilize WQX/STORET Outbound Web Services


 
Retrieve data for mapping, data analysis, and reporting in a simRetrieve data for mapping, data analysis, and reporting in a simple schema ple schema 


 

Access and use other data both in and outside of  WQX using simpAccess and use other data both in and outside of  WQX using simple schemale schema
•• Data submitted to WQX by Tribes, States, other EPA offices, otheData submitted to WQX by Tribes, States, other EPA offices, other agencies r agencies 
•• USGS NWIS web services USGS NWIS web services –– WQX schemaWQX schema
•• By Mapping to a common schema By Mapping to a common schema -- data from disparate sources can be combined for data from disparate sources can be combined for 

analysisanalysis



Examples Uses of WQX/STORET Examples Uses of WQX/STORET 
Inbound Web Services and WQX Inbound Web Services and WQX 

WebWeb



WQX  WQX  
DatabaseDatabase

CDX WebCDX Web
• Online 

Registration
• Log In

R10 WQX Data Flow WQX WebR10 WQX Data Flow WQX Web
WQX WebWQX Web

• Import Flat File
• Apply Defaults & Translations
• Validate & Correct Error
• Export XML and Submit to 
CDX

• Product a Processing Report

Central Data Central Data 
ExchangeExchange

CDXCDX

WQX SystemWQX System
• Load XML File
• Update WQX Database
• Create Processing Report

Requirements:Requirements:


 
Minimum set of required data elementsMinimum set of required data elements


 

Domain lists for certain elementsDomain lists for certain elements

Export an XML FileExport an XML File
XML File Conforms to the 
WQX schema

Presenter
Presentation Notes
Login to CDX submit data through WQX Web.  Validate data in WQX Web in accordance with the WQX schemas. Submit through to WQX/Storet Warehouse or export a validated XML file.





WQX WebWQX Web

Presenter
Presentation Notes
Screen shot of  WQXWeb



Lab ResultsLab Results
• Superset/CLP
• SEDD
• Forms 2 Lite

WQX WebWQX Web
Data Data 

Submission Submission 
ToolTool

Provide:Provide:


 
Organization Organization -- F2LF2L


 

Project Project -- F2LF2L


 
Monitoring Location Monitoring Location -- F2LF2L


 

Results (example below)Results (example below)

Presenter
Presentation Notes
Screen shot of Region 10 lab deliverable – this type of “results” deliverable can be exported to a text file format and submitted via WQXWeb.



Similar analytical deliverables generated by small labs can be combined with location information and submitted via WQXWeb.





  



R10 Scribe to WQX Pilot (ERU)R10 Scribe to WQX Pilot (ERU)

ERU ScribeERU Scribe
• Custom Data Views : WQXViews
• Lab Results
• Custom Lists  - WQX Domain Values

WQX WebWQX Web
Data Data 

Submission Submission 
ToolTool

Presenter
Presentation Notes
Scribe Pilot Study Region 10

In Region 10 we have begun a Scribe to WQX Pilot project

Accomplished -

Developed preliminary crosswalk between Scribe and WQX schema (developed prelim EDDs)

Built preliminary custom Scribe2WQX Scribe views as templates for WQX Web

Written preliminary documentation of Scribe/WQX issues,  Scribe/WQX field size differences, analyte and method list differences

Moving Forward R10 will

Data Submittal

Refine Scribe custom views for export to WQX

Test load to WQX May- June

If this looks promising: R10 will

Develop protocol for Scribe to WQX submittals

Work on Data Retrieval - Identify and implement uses for the Outbound WQX web services for Emergency Response and Site Assessment Purposes



WQX/STORET Outbound Web WQX/STORET Outbound Web 
ServicesServices

Presenter
Presentation Notes
The following 7 slides show a few examples of the uses of the outbound web services. 



WQX/STORET Outbound Web ServicesWQX/STORET Outbound Web Services 
http://www.epa.gov/storet/web_services.htmlhttp://www.epa.gov/storet/web_services.html

 Four Core Services based upon schemas:Four Core Services based upon schemas:
 Stations serviceStations service –– provides specific station provides specific station 

informationinformation
 Results serviceResults service –– provides results data provides results data 
 Watershed/Station Catalog service Watershed/Station Catalog service –– provides provides 

summary informationsummary information
 Project Catalog service Project Catalog service –– provides summary provides summary 

information by projects based on an input of min/max information by projects based on an input of min/max 
latitude/longitudelatitude/longitude

 USGS NWIS database is implementing similar stations USGS NWIS database is implementing similar stations 
and results services based upon the WQX Outbound and results services based upon the WQX Outbound 
SchemasSchemas

Presenter
Presentation Notes
All services allow access to data without going through STORET Warehouse webforms.  

Impact is that organizations can create their own applications to hit directly against the Warehouse.





WQX/STORET Outbound Web ServicesWQX/STORET Outbound Web Services

WQXWQX
&&

STORETSTORET
WarehouseWarehouse

USGSUSGS
NWISNWIS

WarehouseWarehouse

Share data with 
Stakeholders

Outbound 
Web Services

Retrieve the Data
Models

GW or 3D
Stats, Risk 

Local dbs and 
programs 

Excel, Word

GIS
ESRI, VE, 
Google

Web 
Reports,

Query Tools

Other Data Generators?Other Data Generators?

Presenter
Presentation Notes
Outbound web services: publically accessible web services.  Result sets from web services can then be used for analysis.   





Virtual 

Earth

ESRI Products

Google 
Earth

Call:  Get Stations For MapCall:  Get Stations For Map
Supply Lat Supply Lat -- LongLong

Process: Converts data Process: Converts data 
to different to different 

mapping formats mapping formats 

Mapping WQX/STORET StationsMapping WQX/STORET Stations

 Example of  a scheduled, automated process that Example of  a scheduled, automated process that 
runs against the outbound web services and runs against the outbound web services and 
populates a GIS databasepopulates a GIS database

Presenter
Presentation Notes
Make a request to the stations service and process the results into various formats for mapping or software/applications. KML, GeoRSS, populate an ESRI SDE database for ArcGIS server applications …… 



Web Service: Get Results (Using Mouse Click)Web Service: Get Results (Using Mouse Click)

Station Click
Call: Call: 

Get ResultsGet Results
Web Service Web Service 

 Example of  an interactive realExample of  an interactive real--time request to time request to 
the outbound web servicethe outbound web service

Presenter
Presentation Notes
Build links into the KML, GeoRSS, and SDE files that can be used for real-time calls to retrieve analytical data from the Results outbound web services.   

Style the XML returned from the Result web Service – in this case place in an html document, another option might be to return an excel file.



Get Station, Get Result, Get OrganizationsGet Station, Get Result, Get Organizations 
From ExcelFrom Excel

Example of  an interactive realExample of  an interactive real--time request to the outbound web services from Exceltime request to the outbound web services from Excel

Presenter
Presentation Notes
OW spreadsheet example that calls the outbound web services in real-time from within the spreadsheet.  This example is available for download on the WQX web page.



Region 10 Beta Mapping ApplicationRegion 10 Beta Mapping Application 
Calls WQX, USGS Web Services, Google Street ViewCalls WQX, USGS Web Services, Google Street View

Presenter
Presentation Notes
R10 application that demonstrates: different agencies with different databases (different database structures)  using shared schema for outbound web services – styled in html

Web service request from USGS NWIS database

Web service request from WQX/STORET database

Google street view



Beta Tabular Query Tool using Beta Tabular Query Tool using 
the Get Results Web Servicethe Get Results Web Service



Google Earth Screen CapturesGoogle Earth Screen Captures 
WQX Get Result WQX Get Result –– Visualize Categorized Data Over TimeVisualize Categorized Data Over Time

Advanced analytical use of outbound web servicesAdvanced analytical use of outbound web services

Presenter
Presentation Notes
Advanced processing of the data from Get stations web service call:

1)  Get stations, get results WQX/STORET web service call

	ask for stations within a lat lon box with results for lead

2)  Symbolization in ARCGIS/Arc2earth

	Add google earth time line, bubble pop-ups with data results 

	Export KMZ  - Use a network link in google earth – this maintains the data on a server, so that it can automatically be updated  - the users links to the data using google earth. 

  Display in google earth





Summary Summary -- Looking Forward Looking Forward 
 Urge OSWER and other data providers to Urge OSWER and other data providers to 

investigate the WQX schema and databaseinvestigate the WQX schema and database
 Emergency Response DataEmergency Response Data

•• Investigate Scribe Investigate Scribe -- WQX Schema crosswalk  WQX Schema crosswalk  
•• WQX version of Scribe with custom lists and viewsWQX version of Scribe with custom lists and views

 Superfund DataSuperfund Data
•• Investigate SEDD /WQX Schema similaritiesInvestigate SEDD /WQX Schema similarities
•• Pilot flow of data from SMO/CLP to WQXPilot flow of data from SMO/CLP to WQX
•• WQX version of  Forms 2 Lite WQX version of  Forms 2 Lite 

 Leverage the expertise of the Office of Water Leverage the expertise of the Office of Water 
(Kristen Gunthardt, Kevin Christian) (Kristen Gunthardt, Kevin Christian) 
Gunthardt.kristen@epa.govGunthardt.kristen@epa.gov,  ,  Christian.kevin@epa.govChristian.kevin@epa.gov

mailto:Gunthardt.kristen@epa.gov
mailto:Christian.kevin@epa.gov


Extra Informational Slides FollowExtra Informational Slides Follow



Presenter
Presentation Notes
This is the state or tribe node.  This also represents the states/tribes/interstate commissions/territories local data management system

This is the XML Generation Tool.  Say that it is being developed and is meant for small data providers for whom having a ‘Node’ is not an option.

This is the Central Data Exchange (CDX). CDX does a schema well formedness check on submitted files.  WQX does the remainder of validation checks on any submitted data.  It checks to make sure that business rules are not being violated.  It will load what it can, and provide processing reports (including errors) back to the data provider via CDX.

It’s important to note that we have host of query and solicit request services that come off of the WQX database as a way for users to see what they’ve submitted prior to it being loaded to the STORET warehouse.  All domains values are also available through these services.  

EPA is also developing a whole host of new methods for getting data out of the warehouse. One example is the Watershed Summary reports that we released earlier this year.  



Example WQX XML SubmittalExample WQX XML Submittal



Example of data returned from the outbound Example of data returned from the outbound 
web services XML (USGS)web services XML (USGS)
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