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Objectives of Study

+ Base on sound peer-review science
e Science Advisory Team
+ Characterize current condition of Delaware River Estuary
+ |dentify potential physical, chemical and biological stressors

+ Integrate data into a regional risk assessment framework
(Landis et al., 2005)

+ |dentify and prioritize regional and facility specific data gaps
+ Engage regulatory community
+ Ultimately, contribute to overall restoration of River



Why Do This?

+ Because the Delaware River Estuary Is:
* An urban river impacted by multiple stressors

* Subject to management under a number of regulatory
programs

+ 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



Benefits of the Study

+ Augment existing initiatives by synthesizing the wealth of
iInformation 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 regulatory agency initiatives

« Data to support DuPont facility-specific efforts
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Study Area Boundary

DRBC — Delaware River Estuary Zone Designations
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Extensive Data Compilation - Project Bibliography

+ Searchable bibliography of data/information sources
+ Citation and summary of contents for each source

+ Shared with regional stakeholders

I | Albert and Kausch (1988)
I | Alden et al. (2005).

[ | Ashley and Harwitz (2000)
I | Ashley et al. (2004)

I |Biggs and Beasley (1988)
I | Bilger et al. (2005)

[ | Brezina (1988)

l_ Bryant and Pennock (1988)
[ | Burger et al. (1997)

I | Chittenden (1969)

[ | Church et al. (1998)

r Costa and Sauer (1994)
l_ Council on Erwvironmental Qualit
I | Culberson (1988)

I | Daiber (1288)
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Urbanization - Key Historical Stressor in the Delaware

River Estuary
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Example of Relative Ranking of Regional

Stressors

Stressor Category Stressor

Relative Stressor Strength
Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Water Volume (based on total water
withdrawal)

Water Volume (based on
consumptive water use)

Water Volume (based on dredging-

Physical
y induced tidal heightincrease)

Water Temperature

Salinity

Suspended Solids
Sedimentation

Barriers to Fish Access
Habitat Loss
Petroleum, PAHs, and Related
PCBs

Dioxins and Furans
Pesticides

Metals

Nutrients

Dissolved Oxygen
Other Chemicals
Invasive Species

Biological Reduction of Local Stocks
Pathogens (based on oyster disease)

Chemical




Combine Ecology and Stressor Information

+ |dentified a diversity of habitats, receptors, stressors
+ Need to combine information in a meaningful way

+ Chose the relative risk model (RRM) as tool (Landis et
al., 2005)

« Adaptation of traditional ERA paradigm

« Accounts for multiple and diverse stressors
+ Key steps in RRM

« Conceptual model development

 Stressor ranking

 Relative risk calculations



Overview of Regional Risk Assessment Approach

H‘anked Hanked ECOLOGICAL
STRESSORS HABITATS IMPACTS
Expﬂsures Effects RANKED
Sources/Locations Locations of L ocations of
of Multiple Stressors Multiple Receptors Multiple Responses
Filter Filter
SOURCE:
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Example of a Regional Risk Assessment Result

Fathogens (Based On
Oyster Disease) Water Volume
Reduction of Local (Consumptive Use)

Stocks

Water Volume
{Dredging-Induced

Tidal Height Increase)
Dissolved Oxygen

Water Temperature

Mutrients

Salinity

Suspended Solids

Chemical Toxicants

Sedimentation

Habitat Loss



Next Steps

+ Integrate stressor, habitat and receptor information into
the regional risk assessment model

+ |dentify and prioritize regional and local data gaps

+ Continue to engage regulatory and larger stakeholder
community

+ Support collaborative effort to develop a common
regional adaptive approach
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