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Where are we going and 
How to get there

• Checklist like
– Doctors need
– Pilots use 





Wetland Restoration Principles
• 1. State goals clearly, as agreed by the 

stakeholders; make the goals site specific and 
realistic.
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Mad Horse Creek



Moores Beach







Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.

• 2. Restore degraded sites rather than create 
new wetlands.
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ecology framework.





Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.
• 2. Restore degraded sites rather than create new wetlands.
• 3. Select sites in a landscape ecology framework.

• 4. Use ecological engineering (self design).



Sheet Drain Area



Old Sheet Drain Area + 1 yr



Channel Construction Techniques

Step Cut

Box Cut

Undercut

Sloped Side









Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.
• 2. Restore degraded sites rather than create new wetlands.
• 3. Select sites in a landscape ecology framework.
• 4. Use ecological engineering.

• 5. Design restored sites to be self-sustaining 
and guided by adaptive management.



• Restoration – self maintaining

• Engineering – intervention and cost 
for(ever?)
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Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.
• 2. Restore degraded sites rather than create new wetlands.
• 3. Select sites in a landscape ecology framework.
• 4. Use ecological engineering.
• 5. Design restored sites to be self-sustaining and guided by 

adaptive management.

• 6. Plan, implement and continue site 
monitoring until success is achieved.





Tidal Analysis
• Site Regions 2F and 

2E 



Regional Berm 3C breach – Looking 
from Region 2E toward 2F

Regional Berm 3C breach – Looking 
from Region 2F toward 2E



• Tidal flow from Region 2E into 2F during flood tide
• Tidal flow from Region 2F into 2E during ebb tide
• No adverse effects on re-vegetation of marsh plain in local area 

of breach



Tide data indicates improved 
hydroperiod in Region 2F
Adaptive management 
recommendation to leave 
breach & continue evaluation







Wetland Restoration Principles

• 1. State goals clearly, as agreed by the stakeholders; make the 
goals site specific and realistic.

• 2. Restore degraded sites rather than create new wetlands. 3. 
Select sites in a landscape ecology framework.

• 4. Use ecological engineering.
• 5. Design restored sites to be self-sustaining and guided by 

adaptive management.
• 6. Plan, implement and continue site monitoring until success 

is achieved.

• 7. Include functional as well as structural 
components in performance criteria.



Fundulus heteroclitus



Life styles of the rich and mobile





Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.
• 2. Restore degraded sites rather than create new wetlands.
• 3. Select sites in a landscape ecology framework.
• 4. Use ecological engineering.
• 5. Design restored sites to be self-sustaining and guided by 

adaptive management.
• 6. Plan, implement and continue site monitoring until success 

is achieved.
• 7. Include functional as well as structural components in 

performance criteria.

• 8. Consider people and property adjacent to 
restoration site.





Wetland Restoration Principles
• 1. State goals clearly, as agreed by the stakeholders; make the 

goals site specific and realistic.
• 2. Restore degraded sites rather than create new wetlands.
• 3. Select sites in a landscape ecology framework.
• 4. Use ecological engineering.
• 5. Design restored sites to be self-sustaining and guided by 

adaptive management.
• 6. Plan, implement and continue site monitoring until success 

is achieved.
• 7. Include functional as well as structural components in 

performance criteria.
• 8. Consider people and property adjacent to restoration site.
• 9. Put restoration sites under conservation restrictions to insure 

their protection in perpetuity.
• 10. Encourage public access in site management plans.



Education & Ecotourism

Workshops for educators 
and environmental 

organizations

Education and outdoor 
learning experiences for 

children

Facilities with wonderful 
vistas and education signs

Teacher Workshop at CRW

Boardwalk at CRW

Observation Platform 
(Alloway Creek Site)











Why Control Our Invasive? 
Phragmites

• Eliminates tidal channels
• Steepens channel banks
• Reduces habitat value

– Birds
– Fish habitat
– Fish access

• Reduces detrital export
• Makes mosquito control more difficult
• Decreases diversity within marsh







Phragmites Control Program 
1996-97

• Aerial spray of all PSEG Phragmites 
marshes with Glyphosate

• Apparent successful Phragmites kill
• Surprising rate of recovery

– Rhizome survival
– Apical dominance removal



Public Concerns

• Use of Any Chemicals
• Use of Herbicides (Glyphosate) 

especially?
• Unwanted actions of Herbicide
• Continued Spraying Forever?



Response to Public Concerns

• Open meeting on Phragmites control
– PSEG scientists vs. Opposition Group
– Responses limited to 3 minutes
Opposition effectively repeated short 

objections
PSEG scientists unable to keep explanations 

to time limit



• Restrictions Negotiated

– PSEG & Regulators agreed to:
Test program to experiment with various 

methods for Phragmites control
Reduce the amount of herbicide used



Test Program

Herbicide application
Micro-topography - Scarification
Planting
Mowing, once or many times
Rhizome ripping
Combinations of all these





Grazing on Phragmites



Test areasTest Areas



Test Conclusions

• Herbicide is needed regardless of what 
else is done

• I suggest that a cost/benefit analysis 
would show that herbicide alone is the 
most effective means of killing 
Phragmites.





Former Phragmites Site



Don’t ignore sea level rise



Sea level rise

• 0.2-0.3mm/yr currently and past 300 yrs or
1 foot per 100 years

• Projections: 0.3 – 0.6mm/yr over next 
century;  not including increases from 
glacier melting or 
1.5 to 3 times present rate



Global average temperatures 1860-2002 (difference from 1961-1990 
normals, °C), using air measurements at land stations and sea surface 
temperatures measured by ships and buoys. (From the Hadley Centre, U.K. 
© Crown copyright )





The End
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