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Organizations representedOrganizations represented
•• Eric VowinkelEric Vowinkel

–– U.S. Geological Survey, New Jersey Water Science Center U.S. Geological Survey, New Jersey Water Science Center 
(USGS/NJWSC)(USGS/NJWSC)

–– National Water Quality Monitoring Council/Methods and Data National Water Quality Monitoring Council/Methods and Data 
Comparability Board (NWQMC/MDCB)Comparability Board (NWQMC/MDCB)

–– Other Federal Agencies (USEPA, NOAA)Other Federal Agencies (USEPA, NOAA)
–– New Jersey Water Monitoring Coordination Council (NJWMCC)New Jersey Water Monitoring Coordination Council (NJWMCC)

•• Josh Josh KohutKohut
–– Rutgers University Institute of Marine and Coastal Sciences Rutgers University Institute of Marine and Coastal Sciences 

(IMCS) Coastal Ocean Observation Laboratory (RUCOOL)(IMCS) Coastal Ocean Observation Laboratory (RUCOOL)
–– MidMid--Atlantic Coastal Ocean Observation Regional Association Atlantic Coastal Ocean Observation Regional Association 

(MACOORA)(MACOORA)
–– Other university collaborationsOther university collaborations



Outline of presentation—questions?

• Summary
– Organizations and interest in the Network
– Overview of what have was learned during Pilot Inventory

• Issues: What water issues are you addressing?
• Stakeholders 

– Who are the major stakeholders
– How are we connecting with the regional IOOS

• Current progress
– What monitoring is being done now and why?
– How does this relate to your goals?

• Needs: What else do you need to fill gaps/challenges? 
• Next steps: 

– What products/outcomes do you expect?
– What information would you convey to help refine Network design for other 

Pilot areas just starting up?



What have you learned from What have you learned from 
the Pilot Inventory?the Pilot Inventory?

• Upper Watershed:      
“pristine” recreational area
water supply for >15 million

Tidal River: 
4th largest US urban center
world’s largest freshwater port
70% of east coast oil
Major industry buildup

Lower Estuary:
Water fowl, finfish, shellfish
Horseshoe crab population
Dense human population



http://www.ccma.nos.noaa.gov/publications/IOOSTechMemo.pdf

Data Inventory and Pilot Study Reports Data Inventory and Pilot Study Reports 
with gap analyseswith gap analyses

http://acwi.gov/monitoring/network/



Delaware River Basin and Estuary Delaware River Basin and Estuary 
recent reports and conference highlightsrecent reports and conference highlights

http://www.delawareestuary.org/
http://www.state.nj.us/drbc/SOTB/index.htm

http://dspace.udel.edu:8080/dspace/bitstream/19716/3808/1/Stat
eoftheDelRiverBasin08.pdf



What have you learned from the Pilot Inventory?What have you learned from the Pilot Inventory?

• The DRB area is data rich for water monitoring
• Many organizations participate in water 

quality/quantity issues that are valuable to the 
National Network and/or other networks

• Monitoring gaps were identified
• MACOORA and NJ Water Monitoring Coordination 

Council have provided great opportunities for 
scientists and managers to gather and discuss 
how to collaborate 

• These groups are committed to connecting 
monitoring from the watersheds, estuaries, coasts 
to the ocean

• Desperately need to have a centralized One-Stop 
Shop web page for water-data in the DRB



NOAA Grant Proposal related to realNOAA Grant Proposal related to real--time monitoring time monitoring 
and data management in the Delaware Basinand data management in the Delaware Basin

Additional sensors such as nitrate, 
chlorophyll, carbon, and PARS 
planned at selected sites

•• Upgrades to USGS realUpgrades to USGS real--time sitestime sites
•• Delaware Memorial Bridge (Delaware Memorial Bridge (UDelUDel))
•• Buoys  for oyster beds (NJDEP)Buoys  for oyster beds (NJDEP)
•• Cape May Ferry (Cape May Ferry (UDelUDel))
•• AUV for shallow estuary (AUV for shallow estuary (UDelUDel))
•• Moorings lower estuary (Moorings lower estuary (UDelUDel))
•• AUV for offshore (RU/AUV for offshore (RU/UDelUDel) ) 
•• CODAR for Delaware Estuary CODAR for Delaware Estuary 

((UDelUDel/RU) to complete RCOOS/RU) to complete RCOOS
•• Atmospheric (RU)Atmospheric (RU)
•• Wetlands (PDE)Wetlands (PDE)
•• DEWOOS Data ManagementDEWOOS Data Management



Water issues being addressed in Water issues being addressed in 
the Delaware Basin Demonstration the Delaware Basin Demonstration 
areaarea

Environmental IndicatorsEnvironmental Indicators

•• LandLand--use/landscapeuse/landscape
•• Water quantity/hydrologyWater quantity/hydrology
•• Water QualityWater Quality
•• Living resourcesLiving resources

Water Quality concernsWater Quality concerns

•• Oxygen depletionOxygen depletion
•• Nutrient enrichmentNutrient enrichment
•• Toxic contaminationToxic contamination
•• SedimentationSedimentation
•• Harmful algal bloomsHarmful algal blooms
•• Habitat degradationHabitat degradation
•• Invasions by exotic speciesInvasions by exotic species
•• Pathogens (indicator Pathogens (indicator 

bacteria)bacteria)



Indicators: Land use & Hydrology Indicators: Land use & Hydrology 
from 2008from 2008--09 recent publications09 recent publications

http://dspace.udel.edu:8080/dspace/bitstream/19716/3808/1/StateoftheDelRiverBasin08.pdf



Indicators: water qualityIndicators: water quality



Indicators: Living resourcesIndicators: Living resources



Who are your stakeholders?Who are your stakeholders?



Stakeholders: users of water data Stakeholders: users of water data 
in the Delaware Basinin the Delaware Basin

•• Water quality managersWater quality managers
•• Water supply managersWater supply managers
•• Water security managersWater security managers
•• Public health officialsPublic health officials
•• Regulatory agenciesRegulatory agencies
•• Maritime trafficMaritime traffic
•• Search and rescue operationsSearch and rescue operations
•• BoatersBoaters----marina and yacht clubsmarina and yacht clubs
•• FishermenFishermen
•• AcademiaAcademia



Source: D. Kreeger

PDE, 2009



Source: D. Kreeger

PDE, 2009

Yes!!!!



MidMid--Atlantic Coastal Ocean Observing Atlantic Coastal Ocean Observing 
Regional Association (MACOORA)Regional Association (MACOORA)

http://http://www.macoora.orgwww.macoora.org//

• Formed to integrate 
observations from Cape 
Hatteras to Cape Cod

• Four Themes identified at 
Annual Meeting October 22-
23, 2008
– Coastal Inundation
– Maritime Safety
– Water Quality
– Ecosystem Based 

Management—Fisheries
• Water-quality workshop in 

March 11-12, 2008 in 
Philadelphia, PA



What are we doing now and why?What are we doing now and why?

•• USGS monitoring USGS monitoring 
•• NOAA monitoringNOAA monitoring
•• USEPA monitoringUSEPA monitoring
•• DRBC and DNREC Estuary Boat RunDRBC and DNREC Estuary Boat Run
•• Selected State MonitoringSelected State Monitoring
•• MACOORA and UniversitiesMACOORA and Universities





Needs: What else do you 
need to fill gaps/challenges?



•• Proposed Proposed integrated integrated 
watershed and coastal watershed and coastal 
environmental dataenvironmental data--
management systemmanagement system
that can be applied to a variety of that can be applied to a variety of 
watersheds across the nationwatersheds across the nation——
””use the data we already use the data we already 
havehave””..

•• Initially based on DEOS conceptInitially based on DEOS concept
•• MACOORA provided seed money to MACOORA provided seed money to 

start project to David Legates at start project to David Legates at 
UDELUDEL

•• Demonstrate how a cooperative Demonstrate how a cooperative 
regional monitoring system can be regional monitoring system can be 
linked to and enhance the National linked to and enhance the National 
Water Quality Monitoring Network Water Quality Monitoring Network 

•• OneOne--stop shopping web site for data stop shopping web site for data 
in the DRBin the DRB

DEWOOSDEWOOS
Delaware EstuaryDelaware Estuary--toto--
WatershedWatershed--toto--Ocean Ocean 

Observing SystemObserving System

http://www.dewoos.udel.edu/



DEWOOS Data Sources and DEWOOS Data Sources and 
Type PlatformsType Platforms

•• Standard Standard ‘‘stationstation--basedbased’’
data where an observing platform data where an observing platform 
remains in a fixed position and remains in a fixed position and 
records data on a regular basis.records data on a regular basis.

•• ResearchResearch--specific specific 
measurementsmeasurements taken for a taken for a 
short time period. short time period. 

•• LagrangianLagrangian observationsobservations
from observing platforms that from observing platforms that 
movemove

•• Gridded dataGridded data acquired by acquired by 
remote sensing technology and remote sensing technology and 
spatial interpolation spatial interpolation 
methodologiesmethodologies..

Other Local, State, 
Research-based, 
and Specialized
Observations

Other Local, State, 
Research-based, 
and Specialized
Observations

Figure 5. Relation of DEWOOS to other Federal, State, and local data 
management systems.



Next StepsNext Steps
• What products/outcomes do you 

expect?
– DEWOOS
– Possible Report and Plan of Action: 

“Synthesis of monitoring and modeling 
for the Delaware River Basin Ecosystem 
and Implications for Environmental 
Management”

• What information would you convey 
to help refine Network design for 
other Pilot areas just starting up?
– The National Network is a “network of 

networks”
– Need to collaborate!!!
– Think of what you would want to have 

monitored now thinking forward 30 years 
from now

– Think sensors



Where do we go from here?Where do we go from here?

•• Communicate, cooperate, collaborateCommunicate, cooperate, collaborate (find (find 
funding for continued development of DEWOOS) funding for continued development of DEWOOS) 

•• Develop methods to integrateDevelop methods to integrate
–– analysis of discrete point, continuous, probabilistic, satelliteanalysis of discrete point, continuous, probabilistic, satellite, , 

waterwater--quality dataquality data
–– atmospheric, river, ground water, wetlands, estuary, near atmospheric, river, ground water, wetlands, estuary, near 

coastal, and ocean observations to tell the story of water qualicoastal, and ocean observations to tell the story of water quality ty 
in the Delaware River Basinin the Delaware River Basin

•• Linking monitoring to modelsLinking monitoring to models
•• Implementation phase???Implementation phase???
•• WaterWater--quality website on MACOORA homepagequality website on MACOORA homepage
•• ContaminantsContaminants——do we include do we include ““contaminants of emerging contaminants of emerging 

concernconcern”” in National Network?in National Network?



Questions at the end of Josh Questions at the end of Josh 
KohutKohut’’ss presentationpresentation



Objective: to be able to retrieve 
all USGS real-time data by IOOS 
Region and hydrologic basin

USGS Continuous realUSGS Continuous real--time water datatime water data
http://http://water.usgs.gov/waterwatch/uvmapwater.usgs.gov/waterwatch/uvmap



Example: Discrete water-quality sites with nitrate data in 
the Delaware River Basin (HUC0204) from USGS/NWIS

Google 
Earth

Surface water Ground water

USGS/EPA Data ExchangeUSGS/EPA Data Exchange
USGS: Jon Scott, Nate Booth, USGS: Jon Scott, Nate Booth, DorrieDorrie GellenbeckGellenbeck, I, I--Lin Lin KuoKuo
USEPA: Dwane YoungUSEPA: Dwane Young



USGS NWQMN Sensor and Discrete Monitoring USGS NWQMN Sensor and Discrete Monitoring 
Network in the Delaware Demonstration areaNetwork in the Delaware Demonstration area

•• Existing 4 or 5 parameter realExisting 4 or 5 parameter real--
time sensors time sensors 

•• New 5 parameter realNew 5 parameter real--time time 
sensor  sensor  

•• Upgraded to 5Upgraded to 5--parameter realparameter real--
time sensor with turbiditytime sensor with turbidity

•• Possible realPossible real--time sensorstime sensors
•• DELDEL--NMN discrete monitoring NMN discrete monitoring 

sites for  nutrients and carbonsites for  nutrients and carbon

Delaware River at 
Delran

Maurice River
At Norma

Cape May Ferry



USGS Improvements to Monitoring in theUSGS Improvements to Monitoring in the
Delaware River Basin to Meet the Needs of Delaware River Basin to Meet the Needs of 
the National Monitoring Network for U.S. the National Monitoring Network for U.S. 
Coastal Waters and Their TributariesCoastal Waters and Their Tributaries

Objectives FY08Objectives FY08--0909
• Improve real-time monitoring along river 

and estuary
– New site at Delran T, SC, pH, DO and turbidity
– upgrade other stations to include turbidity

•• Improve nutrient and carbon analyses as per Improve nutrient and carbon analyses as per 
Nutrient Work Group recommendationsNutrient Work Group recommendations
–– Major head of tide stations in the basin (Delaware Major head of tide stations in the basin (Delaware 

River at Trenton, Schuylkill, Maurice, River at Trenton, Schuylkill, Maurice, 
Christina/Brandywine)Christina/Brandywine)

–– Estuary Boat Run sitesEstuary Boat Run sites
•• Delaware River at Trenton upgraded to a Delaware River at Trenton upgraded to a 

““temporarytemporary”” USGS NASQAN siteUSGS NASQAN site
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Delaware Estuary Boat Run Network Delaware Estuary Boat Run Network 
with DRBC and DNRECwith DRBC and DNREC

•• Data collected since early 1970Data collected since early 1970’’ss
•• 22 sites along estuary spine sampled 22 sites along estuary spine sampled 

16 times per year on same day16 times per year on same day
–– NutrientsNutrients CarbonCarbon OtherOther
–– BacteriaBacteria VOCsVOCs
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NOAA MonitoringNOAA Monitoring

NOOA PORTS

NOAA NEERS

http://cdmo.baruch.sc.edu/QueryPages/googlemap.cfm

http://tidesandcurrents.noaa.gov/dbports/



USEPA MonitoringUSEPA Monitoring

National Coastal Assessment Estuary Inventory

Delaware Benthic Inventory

Maurice-Cohansey Watershed Inventory
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Selected State and other Selected State and other 
monitoring networksmonitoring networks



Issues: State of the Delaware BasinIssues: State of the Delaware Basin
Environmental IndicatorsEnvironmental Indicators

•• Land use/landscapeLand use/landscape
–– Population, land use, impervious cover, tidal wetlands, tidal wePopulation, land use, impervious cover, tidal wetlands, tidal wetland buffers, tland buffers, 

total wetlands, forests, Superfund sites, riparian corridors,total wetlands, forests, Superfund sites, riparian corridors,
•• Water quantity/hydrologyWater quantity/hydrology

–– Water supply and demand, streamflow, groundWater supply and demand, streamflow, ground--water quantity, flooding, damswater quantity, flooding, dams
•• Water qualityWater quality

–– Physical (DO, temperature, pH)Physical (DO, temperature, pH)
–– Chemical Chemical 

•• Inorganic (N, P, TSS, Cu, PB, Zn, HgInorganic (N, P, TSS, Cu, PB, Zn, Hg
•• Organic (PCBs, pesticides, Organic (PCBs, pesticides, atrazineatrazine, , metoloclormetoloclor, emerging contaminants), emerging contaminants)
•• Fish consumption advisories, Sec. 303(d) Designated uses/impaireFish consumption advisories, Sec. 303(d) Designated uses/impaired waters, salt lined waters, salt line

•• Living resourcesLiving resources
–– MacroinvertebratesMacroinvertebrates
–– Shellfish (oyster beds, horseshoe crabs, blue crab, Shellfish (oyster beds, horseshoe crabs, blue crab, fwfw mussels, zebra mussels), mussels, zebra mussels), 
–– Fisheries (American shad, brook trout, stripped bass, Atlantic sFisheries (American shad, brook trout, stripped bass, Atlantic sturgeon, turgeon, 

weakfish, summer flounder)weakfish, summer flounder)
–– Amphibians, reptiles, red knot Amphibians, reptiles, red knot 

http://dspace.udel.edu:8080/dspace/bitstream/19716/3808/1/StateoftheDelRiverBasin08.pdf



http://wi.water.usgs.gov/methodsboard/workgroups/sensors/index.htm







Issues: from 2006 White PaperIssues: from 2006 White Paper



•• EstuariesEstuaries
•• NearNear--shore watersshore waters
•• OffOff--shore watersshore waters
•• Great LakesGreat Lakes
•• Coastal beachesCoastal beaches
•• WetlandsWetlands
•• Flow and flux fromFlow and flux from

–– Rivers and streamsRivers and streams
–– Ground waterGround water
–– Atmospheric depositionAtmospheric deposition

Resource compartments being addressedResource compartments being addressed
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