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Adaptive Management 

Goals 

Indicators 

Monitoring 
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State of the Estuary Report 2002 



 
 

State of the Estuary Report 2008 



 
 

State of the Estuary Reporting 2012 

Technical 
50 indicators – 255 p.  

Public 
15 indicators – 28 p.  



Monitoring 



Preliminary Indicator List 
\ 
 
 
Goals: 
 

Strengthen existing indicators 
 

Improve data quality, density, 
comparability and sharing  
 
Develop new indicators for 
linkages 
 

Discuss ways to Improve 
monitoring 
 

STAC-MAC Workshops 2009 
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Chapter 1  

Watersheds & Landscapes 

Jobs related to the  
Delaware Estuary watershed
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Authors – J. Rittler Sanchez, J. Kauffman, A.Homsey, K. Reavy 
 

Action/Need: Higher resolution 
land cover data, and consistency 
between states 

Example Findings:  
 

•  Between 1996-2006, the Basin lost 50 sq.mi. of 
forest. 

• The Estuary supports 500,000 jobs and $10 billion 
in wages annually 



Chapter 2  

Water Quantity & Hydrology 

Areas of Groundwater Stress 

Action/Need:  
 

•   Better means of quantifying  
     instream needs of aquatic 
     ecosystems.  

Example Findings:  
 

•  Power generation and PWS sectors   
    each account for 30% of  
    Consumptive  use.  
 

•  Water use for natural gas drilling will  
    increase demands on upper basin  
    supplies.  
 

Authors – D. Sayers , J.K. Barr 



Chapter 3 

Water Quality 

Example Finding: 
 

   Phosphorus and Nitrogen  
   concentrations have declined  
   since the 1960s.  
 

Actions/Needs:  
 

   Since dioxin / furan assessments  
   suggest that concentrations may  
   exceed water quality criteria,    
   direct measurement and  
   assessment is required. 

Authors– J. Yagecic, R. MacGillivray, E. Silldorff, E. Vowinkel 



Chapter 4 

Sediments 

Sediment Load Time Series  (1950 – 2009) Example Finding:  
 

   The mean annual sediment  
   discharge to the estuary is  
   1.28 million metric tons. 
 

Action/Need: 
 

   Improve our understanding  
   of sediment transport and  
   budget, incl. contributions  
   from storm and sewer  
   discharges. 

Authors  - J. Gerbert, R. Searfoss  

2010 1950 



Chapter 5 

Aquatic Habitats 
• Subtidal – Benthic Habitats 
• Intertidal – Salt  and brackish marshes 
• Non-tidal – wetlands, riparian, fish passage 

Authors 
D. Miller, A. Padeletti, D. Kreeger, A. 
Homsey, R. Tudor, E. Creveling, M. 
DePhilip, C. Pindar 

Example Findings:  
 

• New Communities discovered – “sponge gardens” 
 

• More than 3300 acres of tidal marshes were lost between  
      1996-2006, mainly in NJ Bayshore (~8%) 
 

• Fish ladders and dam removals in the Schuylkill have  
      opened up 85 river miles of fish habitat since 2006 
 
Example Actions/Needs: 
• DEBI should be repeated on a 5 year cycle 
• Enhanced wetland monitoring and adaptive management 
• Study of ecological flows to protect ecological communities 
 



Chapter 6 

Living Resources 

Tidal 
• Horseshoe Crabs 
• Atlantic Sturgeon 
• Striped Bass 
• Blue Crab 
• Weakfish 
• American Eel 
• Oyster 
• Osprey 
• White Perch 
Non Tidal  
• Macroinvertebrates 
• Freshwater Mussels 

Authors – G. Breese, J. 
Mohler,  D. Kahn, R. 
Wong, J. Kraeuter , D. 
Burke, G. Bright, D. 
Kreeger, J. Clark 
 

Example Finding: 
• Eel abundance declined in the 1980s, but 

increased to higher levels in the mid-2000s.  
 

• Since the 1998 moratorium on sturgeon harvest, 
early stage juveniles dramatically increased in 
2009, indicating successful spawning and suitable 
habitat.  
 
 

Action/Need: 
• Dam removal or improvements in fish passage 

devices could facilitate American shad in the 
Delaware River.  

 



Chapter 7 

Climate 

Days Above 90 Anomalies (1910 – 2010) 

Authors  - R. Najjar, A. Ross, D. Kreeger, S. Kilham 

Example Finding:  
 

 Temperature warmed by 1 degree     
Celsius in the past  century, mainly in 
past 30 yrs. 

Winter Temperature (Anomaly) 

Action/Need: 
 

 Analysis of daily high and low 
temperatures to investigate  

        long-term temperature trends.  
 

Fall Precipitation (Anomaly) 



Chapter 8 

Restoration 
Leads – L. Whalen, S. Hahn, D. Kreeger, J. Adkins  

Action/Need:  
 

    The Delaware River Basin  
    receives far less 
    restoration funding than  
    other large US estuaries 

Example Finding:  
 

    >25,000 acres were restored   
    2006 - 2011 (NEPORT). 

Restored (ha) by habitat type in 2011 

Tidal Wetlands 

Forest/Woodland 

Riparian 

In-Stream 

Shell Bottom 

Field/Meadow 

Lake/Pond 



TREB Speakers 

Historical Climate Change and Variability in 
the Delaware River Basin 
Ray Najjar et al. 

Assessment of Water Quantity and Quality 
Indicators in the 2012 TREB  
John Yagecic and David Sayers 
 
See also other sessions (e.g. sediments, living 
resources, habitats) 



TREB 
Executive 
Summary 
 

TREB CD’s 
 

State of 
Estuary 2012  
(see Wool talk) 

Handouts 



Examples in Executive Summary 



 
 

TREB Conclusions 
Taken together, overall environmental conditions in the 
Delaware Estuary and River Basin are fair, with a mix of both 
improving and declining status indicators. 
 
The human population is expected to increase by 80% by 2100.  
Increases are expected also in temperature, precipitation, sea 
level, salinity, and likely storms.  Natural resources will, on 
balance, be increasingly taxed by these changes. 

Continued careful monitoring of key indicators will be critical so 
that environmental managers can make adaptive decisions to 
sustain crucial life-sustaining ecosystem services, worth billions 
of dollars per year.  



 
 

Next Steps 
 
Estuary Program Goals - 2012-2013 
 
Inventory Monitoring Infrastructure - 2014 
 
Science & Environmental Summit – 2015 
 repeat 2005 needs assessment, 10 years 
 
White Paper on Science and Management Needs – 2016 
 repeat 2006 needs assessment, 10 years 
 
TREB, State of the Estuary – 2016-2017 



How is it Working? 
Function 

  

  

   

What is there? 
Structure 

Next Gen Indicators: Function 



Derecho 
June 29, 

2012 

Hurricane 
August 30, 2011 

Chester Creek, PA  

 
 
 
 

Storm 
October 1, 2010 

Hurricane Sandy 
October 29, 2012 

Emerging Threats 
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