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Step 1: 2005 - 2007. A Study of the 
Delaware River / Estuary. 

• Objectives 
• Understand our local sites in context of river 
history. 

• Apply a risk-based decision making
 
framework.
 

• Engage the academic, environmental and 
regulatory communities. 

• Learn from other river-focused initiatives
 

• Obtain external peer review 
• Communicate and publish 
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Why Do This? 

Because the Delaware River Estuary is: 
• An urban river impacted by multiple stressors (chemical, 

physical and biological) 
• Subject to management under a number of regulatory 

programs at the state and federal level 
Because realistic and effective restoration actions cannot be 
developed without understanding: 

• What is impaired 
• What is the cause(s) 
• How cause and effect are linked 

This is the first of several steps ! 
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Benefits of the Study 

Augment existing initiatives by synthesizing the wealth of 
information collected to date: 

• Data/information clearinghouse 
Facilitate on-going programmatic initiatives by committing 
resources and increasing public/private awareness 
Aid in decision-making: 

• Focus efforts 
• Data to support agency initiatives 
• Data to support DuPont facility-specific efforts 
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DE Estuary -- Many Players
 

DE 
Estuary • EPA Region II and III 

Governors 
State Legislatures 

Environmental Groups 
Ports • DE Riverkeeper 

Media • Sierra Club 
  
Partnership for DE Est. Industry • Others………...
 

Community 
• Residents 
• Municipalities 
Agencies 
• NJDEP, DNREC, PADEP
 
• DRBC  
• USFW, NOAA, USGS 



  

 

  

  

 

History 

1950s Delaware one of the most polluted rivers in 
the world 

Zero dissolved oxygen at Philadelphia 

Significant improvements in 60’s and Clean Water 
Act of 1972 

Today.. 

90% swimmable & fishable 

Recovering stocks of Shad, Striped Bass, 

Struggling - Oysters, weakfish, flounder 

Sitings - Beluga Whale & River Otter 

Sturgeon, Bald Eagle 

Unique to the Delaware 
¾Largest contiguous salt marsh in Northeast 

¾Shorebird Phenomenon (Red Knot/Horseshoe 
Crab) 

¾Coastal Zone Act (1971) 

DELAWARE RIVER/ESTUARY 
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Management Objectives -DE Estuary
 
-CCMP 1996 

Restore population levels of finfish and invertebrates - sustainable 
recreational and commercial fisheries 
Restore or maintain populations of birds dependent on the Delaware 
Estuary 
Restore or maintain populations of estuarine-dependent amphibians, 
reptiles and mammals 
Maintain or restore an assemblage of organisms and their habitats 
throughout the Delaware Estuary 
Preserve acreage and enhance quality of shoreline and littoral habitat 
to sustain balanced natural system 
Ensure an adequate supply of freshwater to maintain habitats, 
distribution of salinity, and human population in 2020. 
Promote pollution prevention technologies and strategies that protect 
estuarine resources from point and non-point pollution sources, and if 
possible, from all types of catastrophic oil or chemical spills. 
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PDE - 2006 White Paper 
• Emphasizes need for better linkage between science and
 
management actions
 

• Provides a blueprint for addressing needs 

•	  Lists Ten Priority Technical Needs 

•	 Contaminants and Substances of Emerging Concern; Tidal Wetlands and Sea Level 
Rise; Ecologically Significant Species and Critical Habitats; Ecological Flows; Physical
Chemical-Biological Linkages; Food Web Dynamics; Nutrients; Ecosystem Functions; 
Habitat Restoration and Enhancement; Invasive Species 

•	 Lists Six Priority Operational Needs 

•	 Science and Management Linkages; Conceptual Framework; Ecosystem Management; 
Monitoring, Indicators, and Goals; Data Issues; Education and Public Identity 

“PDE intends to lead by facilitating and strengthening science 
coordination and marshalling resources to address these 
critical shortcomings” 
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Shad Harvest - Delaware River
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Example of Physical Stressor - Wetland 
(Habitat) Loss 
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Overall Phase I Study Approach
 

Historical Ecology
 

Stressor 
Characterization 

Regional (or 
Relative) 
Assessment 
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Applying the RRM - 10 Years of 
Experience 
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Overview of Relative Risk Model Approach
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Stressor Sources -DE Estuary
 

Dredging 
Marine Operations  (shipping) 
Industrial Discharges 
Urban Land Use / Development 
Spills / Accidents 
Electrical Generation 
Fishing / Shellfishing / Stock Harvests 
Dams and Weirs 
Municipal Discharges 
Stormwater 
Combined Sewer Overflows 
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Urbanization - Key Historical Stressor in the Delaware River
 
Estuary - We Have A Multiple Stressor Issue to Deal With.
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Major Habitat 
Types in the 
Delaware Estuary 
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Major Dischargers: 
We Have Diverse 
Source Issues to 
Deal With 
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Why Choose the Relative Risk Model for the 
Delaware River ? 
Allowed us to: 

• Follow traditional ERA framework 
• Use diverse (and existing) data 
sets 

• Address multiple stressors 
• Manage large spatial scale 
• Call on experience - used 
elsewhere inside and out of the 
US, and on some large water 
bodies. 
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RRM - Latest Large Scale Application
 



Percent Relative Risk to the Delaware 
Estuary by Stressor 



Percent Relative Risk by Habitat Type
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Partnership for the Delaware Est. -
CCMP 

• Comprehensive Conservation and Management Plan 

•	 Delaware Estuary Vision 2020 
• “A watershed approach to management that values 

interconnected habitats, preserved land, and planned efforts to 
protect and enhance the Estuary’s natural resources, while 
maintaining the economic viability of the region”. 

•	 Environmental and economic improvements, increased public 
education…. 

•	 Six Action Plans 
•	 Land Management, Water Use Management, Habitat and Living 

Resources, Toxics Action, Education and Involvement, Monitoring, 
and Regional Information Management Service 

•	 CCMP currently being revised 
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Step 2: 2008 - 2012
 

Understand, 
protect, 
restore our 
waters 

Develop 
monitoring 
objectives 

Design 
monitoring 
program 

Collect 
field and 
lab data 

Compile and 
manage 
data 

Assess and 
interpret 
data 

Convey 
results and 
findings 
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Summary 
The public and private sector will need to work 
collaboratively to address problems in the Delaware Estuary. 
The public is a key member of any multistakeholder effort. 
The role of the scientific community is to provide the 
scientific data to inform decisions. 
Goals and objectives must be specific, measurable, 
achievable, realistic and timely. 
Management actions and policy decisions should be monitored, 
and should be revised if they do not achieve the desired 
outcome(s). 
All involved must be held accountable for meeting goals and 
expectations. 
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Risks & Uncertainties 
• Unable to build support for 
collaborative approach 

• Industry, Government, NGOs, 
Others 

• Unending struggle with 
“Leadership” 
• Unable to sustain interest, 
funding, and or sweat-  equity 
• Conflict over regulatory 
framework, drivers 

• CERCLA, RCRA, CWA, NRDA
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Next Steps 
Identify and prioritize 
regional and local data gaps 
Continue to engage academic, 
environmental and regulatory 
communities 
Support collaborative effort 
to develop a watershed / 
ecosystem-level, adaptive 
approach 

data gaps, restoration 
projects, etc. 
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Discussion
 

Http://www.clearintothefuture.com
 

http:Http://www.clearintothefuture.com

