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Issues
(from Council Prioritized Issues 
12/09/2008 as Framework for 

Work Group Discussions)
• Promote, share, and document statistical, 

modeling, and assessment tools
• Build capacity among Feds and States
• Provide guidance for the National Monitoring 

Network for Coastal Waters and Their 
Tributaries (Demonstration Study Areas) on 
how to integrate and assess water-quality data 





Users of Water Data
• Water quality managers
• Water supply managers
• Water security managers
• Public health officials
• Regulatory agencies
• Maritime traffic—PORTS
• Search and rescue operations
• Boaters--marina and yacht clubs
• Fishermen
• Academic



Thoughts
• The NWQMC designed a National Water Quality Monitoring Network for 

Coastal Waters and their Tributaries
• It is a designed as a Network of Networks
• Different compartments—atmosphere, rivers, estuaries, near coastal, ocean, 

wetlands, ground water
• Various types of data: 

– discrete (annually, quarterly to as many as 12-16 many times per year), 
– Probabilistic (once every five years at different sites)
– fixed-point continuous monitors,
– moving continuous (ferry, AUV)
– Satellite (temperature, chlorophyll)

• Different groups of water characteristics and constituents
– Field (DO, temp, conductance, pH, turbidity, ….
– Major ions
– Nutrients
– Metals
– Organic contaminants

• Want to determine (1) status, (2) trends, (3) loads, (4) other measures like 
probability of exceeding a threshold level



More thoughts
• Suggest that the Council/Board provide guidance 

on appropriate statistical methods to integrate 
and interpret data from the National Networks 
(and other networks) to provide the users with 
comparable data?

• What is the Council expecting the Demonstration 
Project areas to do with all this data? 

• Can we integrate these disparate data sets and if 
so, how do we suggest we integrate them to tell 
the story of water quality in that HUC6 basin?

• We are great a collecting the data but we need 
tools to assess the data

• Need funding to assess the data too!!!



What does the Methods Board want 
to do relative to this issue?

• Develop a Statistics Work Group to provide expertise 
on water-quality/quantity issues at different scales

• Provide guidance on appropriate statistical 
(parametric/nonparametric), graphical, and mapping 
techniques for interpreting and presenting data 

• Provide guidance on data mining techniques???
• Develop website to provide guidance and point to 

success stories from Federal, State, local, and 
volunteer reports

• Enter statistical methods into a National 
Environmental Methods Index (NEMI) type database







DEWOOSDEWOOS
Delaware EstuaryDelaware Estuary--toto--
WatershedWatershed--toto--OceanOcean
Observing SystemObserving System



Data Soruces to DEWOOS

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.



Example: Water-quality sites with nitrate data in the 
Delaware River Basin (HUC0204) from NWIS & STORET

Google 
Earth

Surface water Ground water

USGS/EPA Data Exchange
USGS: Jon Scott, Nate Booth, Dorrie Gellenbeck, I-Lin Kuo
USEPA: Dwane Young



http://water.usgs.gov/waterwatch/uvmap/

http://water.usgs.gov/waterwatch/uvmap/




USGS WATERWATCH
http://water.usgs.gov/waterwatch/wqwatch/



NWQMN Delaware River Basin Demonstration Area 
Sensor and Discrete Monitoring Network 

• Existing 5 parameter real-time 
sensors 

• New 5 parameter real-time 
sensor  

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

• Possible real-time sensors
• DEL-NMN discrete monitoring 

sites for  nutrients and carbon

Delaware River at 
Delran

Maurice River
At Norma

Cape May Ferry



Methods to 
estimate loads 
of contaminants 
from continuous 
sensors



Probabilistic Estuarine Monitoring in the 
Mid-Atlantic IOOS Region from Network
http://acwi.gov/monitoring/network/design/Entire_Report_v18_060506.doc

• Designed by 
USEPA ORD

• Need to coordinate  
with EPA 
probabilistic 
estuary monitoring 
in 2010



Delaware Estuary Boat Run Sites
• Data collected since early 

1970’s
• 22 sites along estuary spine 

sampled 16 times per year 
on same day
– Nutrients
– Carbon
– Bacteria
– VOCs
– Other

• Upgrading nutrient and 
carbon analyses to meet 
Network needs

• Compliments previous and 
planned National Coastal 
Assessment monitoring 
(2008)



Historical Boat Run Data
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• WQ data back to the early 1970’s

• DO sag below Philadelphia decreasing as 
wastewater treatment plant improvements

• Need to improve data storage and retrieval

• Need to integrate with real-time data



Satellite Chlorophyll



More Precise Assessment of Benthic 
Conditions in Delaware Bay   



Delaware Bay Benthic Study
EPA Web Portal

need web site here!!!



Some of the basics related to 
the probability survey design.

Sampling design for 
2000-2001 includes: 

(1) Boat Run stations, 

(2) Delaware Bay, and

(3)  Minor tributaries

Boat Run Stations

Additional Info from 
earlier EMAP Virginia 
Province, MAIA, and 
subsequent NCA 
surveys thru 2006.



• Are there sensitive and tolerant taxa
that can be identified for different 
habitat types?

• Can we develop expectations for 
species richness in different habitat 
types?

• Can this information be used in a 
consistent way by DE and NJ in 
assessing the health of benthic 
communities (305b – 303d)? 

In the year ahead, we will be combining In the year ahead, we will be combining 
information on benthic communities and information on benthic communities and 
sediment chemistry with the habitat map sediment chemistry with the habitat map 
coverages.coverages.



Academic Uses of Water-Quality Data
Probability of nitrate as nitrogen

exceeding selected concentrations 
in ground water less than or equal to 100 feet deep

1 mg/L 3 mg/L 5 mg/L 10 mg/L

Models based

percent agricultural land use 

percent urban land use

septic system density



National Water Quality Monitoring 
Network for Coastal Waters and 

Their Tributaries
• Network of Networks integrating watersheds, 

estuaries, near coastal, and ocean 
observations

• Integration of discrete point, continuous point, 
probabilistic, and satellite monitoring by 
Federal, State and local agencies

• 3 Pilot and Demonstration study areas
– Delaware River Basin
– Lake Michigan
– San Francisco Bay



DEWOOSDEWOOS
•• Proposed integrated watershed and coastal Proposed integrated watershed and coastal 

environmental system that can be applied to a environmental system that can be applied to a 
variety of watersheds across the nation.variety of watersheds across the nation.

•• MACOORA provided seed money to start MACOORA provided seed money to start 
projectproject

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

•• OneOne--stop shopping web site for water data in stop shopping web site for water data in 
the Delaware River Basinthe Delaware River Basin



DEWOOS Data Type PlatformsDEWOOS Data Type Platforms
• Standard ‘station-based’ data where an 

observing platform remains in a fixed position 
and records data on a regular basis.

• Research-specific measurements taken for a 
short time period. 

•• LagrangianLagrangian observations from observing observations from observing 
platforms that moveplatforms that move

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



DRBC Regulatory Uses of 
Real Time Data

Daily Mean of Measured Dissolved Oxygen from Continuous Monitor at
USGS 01482800 Delaware River at Reedy Island Jetty, DE
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17.3% of observed days 
did not meet criteria



Messages Generated
August 29, 2006 to May 14, 2008

0

50

100

150

200

250

300

Pt. Pleasant Trenton Ben Franklin Chester Reedy Island Brandywine

Continuous Monitoring Station

N
o.

 o
f M

es
sa

ge
s 

G
en

er
at

ed

24 hour DO Min DO pH Temp. Turbidity

576 Messages

Non-Tidal Tidal

Interstate Tributary



http://www.delawarevalleyews.org/EWS/Default.aspx

Water Security Applications
from Delaware River Early Warning System



Needs

• Water quality website on MACOORA web 
page

• Funding for development of DEWOOS 
• Develop methods to integrate point, 

probabilistic, satellite, water data
• Methods to integrate atmospheric, river, 

ground water, wetlands, estuary, near 
coastal, and ocean observations



Source: Alan Roberson, AWWA at Northeast Water Security Seminar, 10/07/08
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