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UsingUsing Real time information Real time information 
from the Webfrom the Web

Real time information on the web;Real time information on the web;
How is it used?How is it used?
Examples of applications:Examples of applications:
1.1. Real time flow and transport model;Real time flow and transport model;
2.2. Flood Watch eFlood Watch e--mail warning system;mail warning system;
3.3. Water Quality watch eWater Quality watch e--mail warning system;mail warning system;
4.4. Delaware Valley Early Warning system.Delaware Valley Early Warning system.
WhatWhat’’s next s next -- Customizing data harvesting and Customizing data harvesting and 
processing for Delaware Estuary Resource managers?processing for Delaware Estuary Resource managers?



Available Available Real TimeReal Time data for Delaware data for Delaware 
River and Bay (a small subset)River and Bay (a small subset)……

USGSUSGS
Flow and StageFlow and Stage
Water QualityWater Quality

NOAA (PORTS)NOAA (PORTS)
Water surface elevationsWater surface elevations
SalinitySalinity
Water TemperatureWater Temperature
CurrentCurrent
MeteorologyMeteorology

NOAA (NWS)NOAA (NWS)
Hydrologic predictionsHydrologic predictions
Quantitative precipitation Quantitative precipitation 
forecastsforecasts



Application 1Application 1

Real Time Flow and Real Time Flow and 
Transport ModelTransport Model



The tidal Delaware isThe tidal Delaware is
a Hard Working Rivera Hard Working River……

Drinking Water for over one 
million people;
3rd largest petrochemical 
port - 42 million gallons of 
crude each day;
Largest North American port 
for steel, paper, and meat;
Largest importer of cocoa 
beans and fruit on the east 
coast;

Worlds largest freshwater 
port;
6 nuclear reactors;
$19 billion annually;
Strategic military port;
Delaware River refinery 
complex provides 70% of 
gasoline and heating oil for 
entire East Coast.



And Spills Do HappenAnd Spills Do Happen……
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Delaware River
at Trenton, NJ

Schuylkill River

Tributary Flow

C&D Canal Elevation

Tributary Flow

Ocean Elevation

Verified, Preliminary, and Predicted Tidal Elevations at Lewes, DE
NOAA Tide Gage 8557380
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Verified, Preliminary, and Predicted Tidal Elevations at C&D Canal, Chesapeake City, MD 
NOAA Tide Gage 8573927
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Schuylkill River at Philadelphia, PA
Measured and Forecast Flows
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Delaware River at Trenton, NJ
Measured and Forecast Flows
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Conceptual Schematic of Conceptual Schematic of 
Automated Hydro ModelAutomated Hydro Model
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Application 2Application 2

Flood Watch EFlood Watch E--mail mail 
Warning SystemWarning System



Automated Flood Watch NotificationAutomated Flood Watch Notification
DRBC developed an automated DRBC developed an automated 
application that performs the application that performs the 
following following dailydaily tasks:tasks:

Retrieves river forecast from 8 Retrieves river forecast from 8 
stations from National Weather stations from National Weather 
ServiceService’’s Advanced Hydrologic s Advanced Hydrologic 
Prediction Service (AHPS);Prediction Service (AHPS);
Generates and sends eGenerates and sends e--mail to a list mail to a list 
server if stage exceeds Flood server if stage exceeds Flood 
Action criteria.Action criteria.

NOAA is modifying the code to NOAA is modifying the code to 
develop a nationwide product to be develop a nationwide product to be 
released December 2006.released December 2006.



Flood Watch Program Flow ChartFlood Watch Program Flow Chart
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NOAA Incorporated the same algorithms to NOAA Incorporated the same algorithms to 
develop a product for the Northeastdevelop a product for the Northeast



Application 3Application 3

Water Quality WatchWater Quality Watch
EE--mail Warning Systemmail Warning System



Automated Water Quality Watch NotificationAutomated Water Quality Watch Notification
Station

DO 
Instantaneous

DO
24-hr average Temperature

pH
(min and max) Turbidity Salinity

Delaware River at Trenton, NJ
01463500

Delaware River at Pt. Pleasant, PA
01460200

Delaware River at Ben Franklin Bridge
01467200

Delaware River at Chester, PA
01477050

Delaware River at Reedy Island Jetty
01482800

Lehigh River at Easton, PA
01454720

Brandywine at Chadds Ford, PA
01481000

DRBC developed an automated application that performs the DRBC developed an automated application that performs the 
following following dailydaily tasks:tasks:

Retrieves real time water quality observations from 7 USGS Retrieves real time water quality observations from 7 USGS 
monitoring stations;monitoring stations;
Compares observations to WQ criteria;Compares observations to WQ criteria;
Generates and sends eGenerates and sends e--mail to a list server if observations are outside mail to a list server if observations are outside 
criteria;criteria;

Operational now, official rollOperational now, official roll--out next spring.out next spring.



Application 4Application 4

Delaware Valley Early Delaware Valley Early 
Warning SystemWarning System



Delaware Valley Early Delaware Valley Early 
Warning SystemWarning System

Philadelphia Water Department Philadelphia Water Department 
developed and maintains the developed and maintains the 
systemsystem
Web Based clearinghouse for Web Based clearinghouse for 
notifications of spill and water notifications of spill and water 
quality eventsquality events
Telephone and eTelephone and e--mail notificationsmail notifications
Water Purveyors (currently)Water Purveyors (currently)
Secure web system linking Secure web system linking 
automated intake monitoringautomated intake monitoring



How the Pieces fit TogetherHow the Pieces fit Together
A Very Brief Case Study of the March 2006 Leachate SpillA Very Brief Case Study of the March 2006 Leachate Spill

Early Warning System NoticeEarly Warning System Notice
100,000 gallons of untreated 100,000 gallons of untreated 
leachate spilled from landfill in leachate spilled from landfill in 
Tulleytown, PA to Delaware River Tulleytown, PA to Delaware River --
March 13, 2006March 13, 2006

Real time estuary model had run Real time estuary model had run 
the night before;the night before;

DRBC entered volume, location, and time of discharge DRBC entered volume, location, and time of discharge 
into the water quality model;into the water quality model;

tracked likely movement and concentration of pollutant.tracked likely movement and concentration of pollutant.



Results of Water Quality ModelResults of Water Quality Model

By 5 PM that same By 5 PM that same 
day, had contacted 3 day, had contacted 3 
water intakes;water intakes;

Were able to tell them Were able to tell them 
approximately when approximately when 
the pollutant would be the pollutant would be 
at its highest at its highest 
concentration and concentration and 
when it would abate.

assuming the leachate has a concentration of 100 mg/L, 
100,000Gallon spilled
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Possibilities for future workPossibilities for future work

Could develop automated applications to combine Could develop automated applications to combine 
information from unrelated data sets to watch for information from unrelated data sets to watch for 
resourceresource--specific set of conditions.  For example: specific set of conditions.  For example: 
IfIf……

Salinity > x; andSalinity > x; and
Water temp. > y; andWater temp. > y; and
DO < z; andDO < z; and
No rain forecasted for the next 36No rain forecasted for the next 36--hours:hours:

Then, send a warning to JohnSmith@comcast.netThen, send a warning to JohnSmith@comcast.net



Recommendations and Recommendations and 
ConclusionsConclusions

Real time data is increasingly available via the Real time data is increasingly available via the 
web;web;
DRBC has developed applications to utilize, DRBC has developed applications to utilize, 
process, and disseminate this information;process, and disseminate this information;
Could develop resourceCould develop resource--specific applications, specific applications, 
using complex data combinations, to watch for using complex data combinations, to watch for 
specific conditions;specific conditions;
Need increased dialogue with resource managers Need increased dialogue with resource managers 
to identify potential applications.to identify potential applications.



Using Real Time Monitoring Using Real Time Monitoring 
for Real Time Managementfor Real Time Management

Questions?Questions?
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