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Outline of Presentation
• Briefly explain USGS Network Activities  

– USGS NASQAN expansion—5  new sites ($400K total 
per year) including the Delaware River at Trenton

– Demonstration Areas ($300K total each year for both 
FY08 & FY09)

• Lake Michigan ($100K each year)
• San Francisco Bay ($100K each year)
• Delaware River Basin ($100K each year)

– USGS/USEPA Data Exchange ($300K)
• Update on Delaware River Basin Monitoring FY08

– USGS upgrades to real-time monitoring
– USGS upgrades to discrete monitoring for nutrients 

and carbon
– DRBC/DNREC Boat Run upgrades







Figure 3-7. Map of the conterminous United States, showing Hydrologic 
Accounting Unit boundaries, closed basins, coastal basins, Great Lakes basins, 
and streamgages required to meet the design criteria for inland rivers.

http://acwi.gov/monitoring/network/design/Entire_Report_v18_060506.doc







USGS NASQAN Expansion
http://water.usgs.gov/nasqan/

• 5 new sites 
– Delaware River at Trenton
– Hudson River at Poughkepsie, 
– Mississippi River at Vicksburg, MS
– Appalachicola River near Sumatra, FL
– Brazos River, Texas

• Monitored 12 times per year every year
– Major ions
– Nutrients
– Carbon
– Suspended sediments
– Pesticides (NAWQA pesticides & degradation products)
– Metals



Surface Water Status and Trends Sites for Monitoring and Assessments of Streams and Rivers

Urban core sites (4)
Agricultural core sites (8)
Urban indicator sites sampled every 2 years (12)
Agricultural indicator sites sampled every 2 years (3)
Urban indicator sites sampled every 4 years (12)
Agricultural indicator sites sampled every 4 years (25)
Integrator sites sampled every 4 years (30)
Reference indicator sites sampled every 4 years (19)
NASQAN sites (31)

USGS NAWQA and NASQAN 
Surface Water Monitoring Sites

Delaware River 
at Trenton



Demonstration Areas
• All 3 areas (Lake Michigan, SF Bay, and 

Delaware River Basin) decided to 
enhance nutrient monitoring at different 
levels

• Suspended sediments and phycotoxins in 
the San Francisco Bay area

• Toxicity indicator in Lake Michigan area
• Real time monitoring, carbon, and 

sediment enhancements in the Delaware 
Basin area



Improvements to Monitoring in the
Delaware River Basin to Meet the Needs of the 
National Monitoring Network for U.S. Coastal 

Waters and Their Tributaries

Objectives FY08-09
• Improve nutrient and carbon analyses as per 

Nutrient Work Group recommendations
– Major head of tide stations in the basin
– Estuary Boat Run sites

• Improve real-time monitoring along river and 
estuary
– New site at Delran T, SC, pH, DO and turbidity
– upgrade other stations to include turbidity

• Delaware River at Trenton upgraded to a USGS 
NASQAN site. This supplements existing NAWQA 
site and DRBC and NJDEP monitoring.



Delaware NMN Basin Monitoring Sites

– Nutrient and carbon sites
• Delaware River at Trenton (16 times in FY08 for 

NAWQA/NASQAN)
• Schuylkill River
• Brandywine River
• Maurice River

– Real-time sites on mainstem of Delaware River
• Trenton
• Delran (new)
• Ben Franklin Bridge
• Chester, PA
• Reedy Island



Delaware River Basin 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



0.01 µmol m-2 s-10.01–10,000 µmol m-2 s-1Photosynthetically active 
radiation (400 -700 nm)

0.01%0.01–100 %Particulate carbon

0.01 pH 1–12 pHpH

3 mg C L-13–24 mg C L-1Dissolved inorganic carbon

0.22 mg C L-10.22–50 mg C L-1Dissolved organic carbon

1 -100 µS cm-10–1,000 mS cm-1Conductivity/salinity

10 mg L-11–20,000 mg L-1Total suspended sediments

0.1 mg L-10–15 mg L-1Dissolved oxygen

0.01 µg L-10.01–150 µg L-1Chlorophyll a

0.01 mg P L-10.01–10.0 mg P L-1Total phosphorus

0.01 mg P L-10.01–5.0 mg P L-1Total dissolved phosphorus

0.03 mg N L-10.03–15.0 mg N L-1Total nitrogen

0.001 mg N L-10.001–10.0 mg N L-1Total dissolved nitrogen

0.005 mg P L-10.005–5.0 mg P L-1Particulate phosphorus

0.01%0.01–100 %Particulate nitrogen

0.003 mg Si L-10.003–4.0 mg Si L-1Dissolved silica

0.001 mg P L-10.001–5.0 mg P L-1Dissolved ortho phosphate

0.007 mg N L-10.007–10.0 mg N L-1Dissolved nitrate plus nitrite

0.007 mg N L-10.007–0.50 mg N L-1Dissolved ammonium

Detection limitRange Analyte

Dissolved inorganic nitrogen (DIN)
Dissolved organic nitrogen (DON)
Total nitrogen (TN)
Total dissolved nitrogen (TDN)
Particulate nitrogen (PN)
DIN = NO3NO2 + NH4
TDN = DIN + DON
TN = TDN + PN
DON = TDN - DIN

Total Phosphorus (TP)
Dissolved inorganic phosphate (DIP)
Ortho phosphate (oPO4)
Particulate phosphate (PP)
Total dissolved phosphorus (TDP)
DIP = oPO4
TP = TDP + PP
TDP = DOP + oP04
TP = oPO4 + DOP + PP

Recommendations of Nutrient Work Group 
http://acwi.gov/monitoring/network/

Ancillary analysis
Response variable

Tier 2—
recommended

Tier 1--required



DELRAN CONTINUOUS WATER QUALITY MONITOR

• Establishing a Zone 
2 continuous monitor 
will allow a better 
understanding of the 
interaction of the 
non-tidal river and 
estuary and assess 
DO concentrations in 
a reach that already 
exhibits temperature 
violations



Results of real-time monitoring on the 
mainstem of the Delaware River



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



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



USGS/EPA Data Exchange

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



Example: Stream sites with Nitrate in 
the Delaware River Basin (HUC0204) 

NWIS WQX 
Web Service

Provide these search 
parameters in a URL:

Site Type = Stream
HUC = 0204*

Characteristic = Nitrate

XML

Excel

Google 
Earth



Example: Stream sites with Nitrate in 
the Delaware River Basin (HUC0204) 

Excel



Example: Stream sites with Nitrate in 
the Delaware River Basin (HUC0204)

Google 
Earth



Example: Wells with Nitrate in the 
Delaware River Basin (HUC0204)

Google 
Earth



Future
• Station and Result web services planned 

for release FY08
• Define a common spatial framework vis-

à-vis SRS for chemical nomenclature: 
NHDPlus

• Software libraries for other applications to 
leverage the web services

• Portal and analytical applications
http://QWWebServices.usgs.gov





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



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



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



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


