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Presentation Presentation 
OverviewOverview

Review the Review the needneed for ambient water quality for ambient water quality 
monitoring resultsmonitoring results
Identify the Identify the challengeschallenges facing Organizations in facing Organizations in 
migrating from STORET to WQXmigrating from STORET to WQX
Describe the Describe the solutionssolutions NJDEP will be NJDEP will be 
implementingimplementing
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Project GoalsProject Goals
Develop an up to date, searchable Develop an up to date, searchable inventoryinventory of ambient water of ambient water 
quality monitoring in New Jerseyquality monitoring in New Jersey

IntegrateIntegrate ambient water quality monitoring data into ambient water quality monitoring data into NJDEPNJDEP’’ss
enterprise environmental data management system (NJEMS) to enterprise environmental data management system (NJEMS) to 
enable more integrated environmental decisionsenable more integrated environmental decisions

Make NJMake NJ’’s ambient water quality monitoring data s ambient water quality monitoring data available available to to 
the publicthe public

ExchangeExchange ambient water quality monitoring data with USEPA ambient water quality monitoring data with USEPA 
via EPAvia EPA’’s Central Data Exchange (CDX)s Central Data Exchange (CDX)

Funding: Funding: National Environmental Information Exchange Network GrantNational Environmental Information Exchange Network Grant
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Project PartnersProject Partners

NJ Water Monitoring Coordinating Council (Inventory)NJ Water Monitoring Coordinating Council (Inventory)
NJDEPNJDEP

Bureau of Water Quality Standards and AnalysisBureau of Water Quality Standards and Analysis
Bureau of Freshwater and Biological MonitoringBureau of Freshwater and Biological Monitoring
Bureau of Marine Water MonitoringBureau of Marine Water Monitoring
Division of Watershed ManagementDivision of Watershed Management
Division of Science, Research, and Technology Division of Science, Research, and Technology 

NJ DHSS LaboratoryNJ DHSS Laboratory
Local / County GovernmentsLocal / County Governments
Volunteer MonitorsVolunteer Monitors
USEPAUSEPA
USGSUSGS
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Need for Ambient Water Quality Monitoring ResultsNeed for Ambient Water Quality Monitoring Results

High quality ambient water quality monitoring results are High quality ambient water quality monitoring results are 
essential to timely, accurate essential to timely, accurate statewide water quality assessmentsstatewide water quality assessments
and Total Maximum Daily Load (and Total Maximum Daily Load (TMDLTMDL) calculations.) calculations.

States and other organizations are required to use all States and other organizations are required to use all ““publicly publicly 
availableavailable”” water quality data in making assessments and TMDL water quality data in making assessments and TMDL 
calculationscalculations

Relating ambient water quality monitoring results to regulated Relating ambient water quality monitoring results to regulated 
facilityfacility data and land use enhances assessments and calculationsdata and land use enhances assessments and calculations

Ambient monitoring results are critical to assessing the Ambient monitoring results are critical to assessing the 
effectiveness of water quality based management practiceseffectiveness of water quality based management practices
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ChallengesChallenges

EPA will EPA will stop accepting Oracle exportsstop accepting Oracle exports from local copies of from local copies of 
STORET, but sending the data to EPA is still a grant STORET, but sending the data to EPA is still a grant 
requirementrequirement

XMLXML and the Exchange Network is and the Exchange Network is very newvery new to many of usto many of us

Even with STORET we donEven with STORET we don’’t have a good handle on t have a good handle on whowho is is 
doing doing whatwhat monitoring, monitoring, wherewhere they are doing it, they are doing it, whenwhen they do it they do it 
and and whywhy

Because STORET and NWIS use different formats, it is a Because STORET and NWIS use different formats, it is a major major 
reformattingreformatting headache to combine data from both sources for headache to combine data from both sources for 
assessment purposesassessment purposes
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SolutionsSolutions

We are building a We are building a Web based applicationWeb based application to accept data from multiple to accept data from multiple 
partners and send it to EPA via our Exchange Network node.  Datapartners and send it to EPA via our Exchange Network node.  Data owners owners 
control if and when data goes to EPA CDXcontrol if and when data goes to EPA CDX

Monitoring programs in NJDEP will Monitoring programs in NJDEP will keep their desktop databaseskeep their desktop databases for metric for metric 
calculation, data assessment and reporting due to the small basecalculation, data assessment and reporting due to the small base of users and of users and 
frequently changing requirementsfrequently changing requirements

XML is to big a leap for many groups, so we are building our appXML is to big a leap for many groups, so we are building our application to lication to 
also accept also accept Web forms and text filesWeb forms and text files

Our application will include an up to date, Our application will include an up to date, searchable inventory of ambient searchable inventory of ambient 
water monitoringwater monitoring

Our  proposed Our  proposed ““Give BackGive Back”” to the EN Community will be to enhance the to the EN Community will be to enhance the 
EN Browser and ENDS to EN Browser and ENDS to query both the USGS and EPA web servicesquery both the USGS and EPA web services and and 
return the information in a common format.return the information in a common format.
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NJDEP WQ Data NJDEP WQ Data 
ExchangeExchange

NJDEP

NJ DHSS Lab

USGS/NWIS 
Web Services

Counties
Commissions
(Pinelands)

Text files
Web forms

XML
Web Server

USEPA
Central Data 

Exchange
(CDX)

Text files
XML

XML flow to EPA

Volunteer
Organizations

Text files
Web forms

XML

spreadsheets
Web forms

XML

TMDL 
Contractors

319(h) Grantees

Text files
Web forms

XML

Inventory
(Who, What, Where, When, Why)

-DRBC
-IEC

XML flow from CDX

XML flow from NJDEP

XML
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NJDEP Enterprise SolutionNJDEP Enterprise Solution

COMPASS Database
- Ambient Water Quality
- Volunteer Monitoring
- Private Well Testing

- Site Remediation Program

E2 Database
- Ambient Water Quality
- Volunteer Monitoring
- Private Well Testing

- Facility Data
- Permit Conditions
- Inspection Reports

- Discharge Monitoring Reports
- Administrative Information

Spatial based query
and display

The mention of corporations or products does not
constitute or imply an endorsement by NJDEP

Text/content based
Query, display, download
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Core ComponentsCore Components

Outbound Data Transmission to CDX

Internal Data Transmission Services between E2 and NJDEP 
COMPASS database

WQX Schema Extension
(accommodate additional data elements identified by partners)

NJ Water Monitoring Inventory and Data Portal
(Web based query and mapping of monitoring project & results)

Data Validation Procedures
(including historical range checks, characteristic unit pairing and logical checks)

WQX Module on E2
(Web based solution for importing data)
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Web FormsWeb Forms
One alternative for entering Information for:

•Organizations

•Projects

•Stations

Other alternative is batch loading XML or text files
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..csvcsv Import Mapping Procedure Import Mapping Procedure 
(CIMP)(CIMP)

Tell CIMP which column holds which piece of info.  Option to fill in blanks, generate new columns and define formats (ex. date)
Can even import continuous data (data sonde/hydrolab/data logger information in the one column per Characteristic layout
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TranslationTranslation

CIMP scans the file.  If it finds values not in it allowed lists (domain values) it prompts you to provide a translation.
Option to map this information ahead of time and to import/export these translations so they can be used by others
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Data Element GroupsData Element Groups
(reduce the load on data submitters)(reduce the load on data submitters)
Sample Collection Group:Sample Collection Group:

MethodIdentifierMethodIdentifier
MethodIdentifierContextMethodIdentifierContext
MethodNameMethodName
MethodQualifierTypeNameMethodQualifierTypeName

Sample Preparation Group:Sample Preparation Group:

MethodIdentifierMethodIdentifier
MethodIdentifierContextMethodIdentifierContext
MethodNameMethodName

Characteristic GroupCharacteristic Group

CharacteristicNameCharacteristicName
MethodSpeciationNameMethodSpeciationName
ResultSampleFractiontextResultSampleFractiontext
ResultMeasureUnitCodeResultMeasureUnitCode

Analysis Method Group:Analysis Method Group:

MethodIdentifierMethodIdentifier
MethodIdentifierContextMethodIdentifierContext
MethodNameMethodName

Define the group code once then submit the group code rather than all the parts that make up the code
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Input Data ValidationInput Data Validation

Compared to historical range for CharacteristicCompared to historical range for Characteristic
Checked for appropriate Characteristic unit Checked for appropriate Characteristic unit 
pairingspairings
Checked for dissolved < total (within error Checked for dissolved < total (within error 
ranges)ranges)
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Inventory SolutionInventory Solution

Improve Exchange Network Browser to: Improve Exchange Network Browser to: 
Make it more userMake it more user--friendlyfriendly

Easier to use User InterfaceEasier to use User Interface
Change focus from ENChange focus from EN--audience only to  include nonaudience only to  include non--
ENEN--audienceaudience

Meets business needs for Meets business needs for 
discovering/retrieving/viewing water quality datadiscovering/retrieving/viewing water quality data
Improve mapping capabilities for querying/viewingImprove mapping capabilities for querying/viewing
Ensure solution is generic to so it can be applied to:Ensure solution is generic to so it can be applied to:

Other data providers of water quality dataOther data providers of water quality data
Other data flows (air, waste, etcOther data flows (air, waste, etc……))
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Inventory UsersInventory Users



NJDEP Water Monitoring and Standards

Sources of Monitoring InformationSources of Monitoring Information
(2008 Integrated Report(2008 Integrated Report

Data Solicitation Respondents)Data Solicitation Respondents)

USEPAUSEPA
USGSUSGS
Delaware River Basin CommissionDelaware River Basin Commission

NJDEPNJDEP
NJ Pinelands CommissionNJ Pinelands Commission
NJ Meadowlands CommissionNJ Meadowlands Commission
NJ Water Supply AuthorityNJ Water Supply Authority
NJ Harbor Discharge GroupNJ Harbor Discharge Group
Lake Hopatcong CommissionLake Hopatcong Commission

Monmouth County Health DepartmentMonmouth County Health Department
Ocean County Health Department Ocean County Health Department 
Atlantic County Health Department Atlantic County Health Department 
Cape May County Health Department Cape May County Health Department 

Great Swamp Watershed AssociationGreat Swamp Watershed Association
Pequannock River CoalitionPequannock River Coalition
PompestonPompeston Creek Watershed AssociationCreek Watershed Association
South Branch Watershed AssociationSouth Branch Watershed Association
Stony BrookStony Brook--MilllstoneMilllstone Watershed Watershed 
Association (SBMWA)Association (SBMWA)
Wallkill River Watershed Management Wallkill River Watershed Management 
GroupGroup

Brick Municipal Utilities AuthorityBrick Municipal Utilities Authority
MusconetcongMusconetcong Sewage Authority ( Sewage Authority ( NajarianNajarian
AssocistesAssocistes))
Sussex County MUASussex County MUA
Warren County MUA (Warren County MUA (HydroQualHydroQual, Inc.), Inc.)
TRC Omni EnvironmentalTRC Omni Environmental
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Inventory Data ElementsInventory Data Elements



Project/Results Discovery



Data Providers Discovery
Exchange Network BrowserExchange Network Browser

Ambient Air Quality DataAmbient Water Quality Data

GetWQXData

Retrieve Data

GetWQXInventory

7 Data Providers Available Filter Data Providers

<

Geo Region

River Basin

HUC 11

County

BaseMap

Active Display



Available Sources of Data



Service Discovery
Exchange Network BrowserExchange Network Browser

Ambient Air Quality DataAmbient Water Quality Data

GetWQXData

Retrieve Data

GetWQXInventory

3 Data Providers Available Filter Data Providers

<

Geo Region

River Basin

HUC 11

County

BaseMap

Active Display



Exchange Network Data PortalExchange Network Data Portal

Geo Region
River Basin

HUC 11

County

BaseMap

Active Display

Retrieve Data

Organization Information

Populate Pick List

Organization:

Organization Type:
Academic
Scientific / Research
Government – State
Government – Federal
Government – County
Government – Local
Volunteer
Private / Consulting

Division Name: Division of Water 
Monitoring and Standards
Division of Watershed 
Management

New Jersey DEP
Organization B

Bureau Name: BFBM
BMWM
BWQSA
BWP
BEAR

Ambient Air Quality DataAmbient Water Quality Data

GetWQXDataGetWQXInventory

3 Data Providers Available Filter Data Providers
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COMPASS

Inventory
Only

Inventory
& Data

NJDEP 305(b)/303(d) Data Solicitation Respondents
NJDEP TMDL Contractors
NJDEP 319(h) Grantees
NJ Volunteer Monitors
NJ Counties

Delaware River Basin Commission
Interstate Environmental Commission
Meadowlands Environmental Research Institute 
Rutgers University
Passaic River Institute/Montclair University 
NJ Water Resources Research Institute
NJ Marine Sciences Consortium
Monmounth County Health Department
NJ Pinelands Commission
NJ Water Supply Authority
EPA Region 2
USGS NJ Water Science Center
NOAA

EPA Web 
Services

EPA Web 
Services

USGS Web 
Services

USGS Web 
Services

EN Browser

US EPA
Delaware River Basin Commission
Interstate Environmental Commission 
Beach Monitoring
PA
NY
MD
DE

Flow Data
Continuous Data
Water Quality Data

WQDE

WQX

WQX

Data

Maps

Text
XML
HTML

CUAHSI
Hydrologic 

Information System

NASA
Global Change

Master Directory
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EPA
CDX

NJDEP
COMPASS

Data
Warehouse

WQX
ODS

USGS
NWIS

EPA
Web Services

USGS
Web Services

NJDEP
Node 1.x

Enhanced
EN BrowserDRBC

Modern
STORET

IEC

DE
NY

PA

Legacy
STORET

STORET
Web

USGS
NWIS Web

Text
Files

Text
Files

NJDEP
NJ GeoWeb

Host:
ECOS

WQX XML

WQDE
Data Flow

WQX XML

WQX XML WQX XML

Maps
Text Files

XML
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StatusStatus

Business ProcessBusiness Process Analysis Analysis –– Done!Done!

Functional Functional Requirements Requirements –– Done!Done!

System System DesignDesign –– Draft design document available for reviewDraft design document available for review

System System DevelopmentDevelopment, Data Preparation and Implementation , Data Preparation and Implementation ––
““Data inData in”” portion and database changes being deployed to portion and database changes being deployed to 
a test servera test server

TestingTesting –– Planned for the near futurePlanned for the near future
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What Goes on In Testing?What Goes on In Testing?

Follow test scripts (step by step instructions)Follow test scripts (step by step instructions)
Use your own dataUse your own data
Find out what works and what doesnFind out what works and what doesn’’tt
Consultant fixes bugs overnight and during the Consultant fixes bugs overnight and during the 
intervening weekintervening week
FollowFollow--up testing to make sure the bugs got up testing to make sure the bugs got 
fixed and new ones werenfixed and new ones weren’’t createdt created
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Who Should Test the System?Who Should Test the System?

Anyone who plans to use the systemAnyone who plans to use the system
Managers/AdministratorsManagers/Administrators
Data Entry StaffData Entry Staff
Data Users/Report GeneratorsData Users/Report Generators
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ScheduleSchedule

Mar 31, 2009Mar 31, 2009Feb 2 Feb 2 –– Mar 6, 2009Mar 6, 2009Data from Data from 
EPA and EPA and 
USGSUSGS

Jan 15, 2009Jan 15, 2009Dec 22, 2008 Dec 22, 2008 –– Jan 9, 2009Jan 9, 2009Data to Data to 
EPA/CDXEPA/CDX

Nov 14, 2008Nov 14, 2008Oct 6 Oct 6 –– 31, 200831, 2008Inventory/Inventory/
PortalPortal

August 22, 2008August 22, 2008July 14 July 14 –– Aug 8, 2008Aug 8, 2008Data EntryData Entry
ProductionProductionTestingTesting
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Special Thanks To:Special Thanks To:

Leslie Leslie McGeorgeMcGeorge, , AlenaAlena Baldwin BrownBaldwin Brown, , 
NJDEP Water Monitoring and StandardsNJDEP Water Monitoring and Standards

Alfred Alfred KorndoerferKorndoerfer, , Leigh LagerLeigh Lager, , Carol Carol 
OO’’DonnellDonnell--KeeKee, NJDEP Bureau of Freshwater , NJDEP Bureau of Freshwater 
& Biological Monitoring& Biological Monitoring

Angela Angela WitcherWitcher, NJDEP/Office of Information , NJDEP/Office of Information 
Resource ManagementResource Management
Douglas Douglas TimmsTimms, , EnfoTechEnfoTech & Consulting& Consulting
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Contact InfoContact Info

AlenaAlena BaldwinBaldwin--Brown, Inventory Team LeaderBrown, Inventory Team Leader
NJDEP Water Monitoring & StandardsNJDEP Water Monitoring & Standards

Alena.BaldwinAlena.Baldwin--Brown@dep.state.nj.usBrown@dep.state.nj.us

Paul Morton, Water Program Contact Paul Morton, Water Program Contact 
NJDEP Water Monitoring & StandardsNJDEP Water Monitoring & Standards

Paul.Morton@dep.state.nj.usPaul.Morton@dep.state.nj.us

Angela Angela WitcherWitcher, WQDE Project Manager, WQDE Project Manager
NJDEP Office of Information Resource ManagementNJDEP Office of Information Resource Management

Angela.Witcher@dep.state.nj.usAngela.Witcher@dep.state.nj.us


