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P L A N N I N G  F O R  C O A S T A L  R E S I L I E N C E  .  .  .   
I N  B E T H L E H E M ? !  



THE HUDSON RIVER ESTUARY 





REVITALIZING 
HUDSON RIVERFRONTS 

I. Promote riverfront development in areas 
with existing infrastructure 
 

II. Encourage water-dependent & water 
enhanced uses 
 

III. Connect people to the river 
 

IV. Protect natural resources 
 

V. Protect scenic resources 
 

VI. Promote good urban planning & sustainable 
design 



SEA LEVEL RISE (SLR): 
A RISING RIVER 
 

• The Hudson River is over 
12” higher than a century 
ago 

 

• 21st Century SLR rate is 
higher and projected to 
continue accelerating 



SEA LEVEL RISE (SLR): 
A RISING RIVER 
 

Low Low-Medium Medium High-Medium High 

2020s 1.5 3.5 5.5 7.5 9.5 

2050s 6.5 10 15 20 28.5 

2080s 11.5 16 27 37.5 56  

2100 13 20 34 48 73 



SEA LEVEL RISE MAPPER 
 



WATERFRONT COMMUNITY 
RESILIENCE 
 



FLOODING AND SEA LEVEL RISE 
 



FLOODING AND 
SEA LEVEL RISE 
 



SEA LEVEL RISE IN BETHLEHEM 



SEA LEVEL RISE IN BETHLEHEM 

Wastwater 
treatment plant 

 
Production wells 

Henry Hudson Park 



TIDAL WETLAND EXPANSION IN 
THE HUDSON RIVER ESTUARY 
 

The Binnen Kill area encompasses an important 

complex of tidal wetland and upland habitats, 

representing one of the largest floodplains along 

the entire estuary (approximately 750 ac). 

Several historic islands are now joined by dredge 

deposits to the wide original floodplain, forming 

a large low-lying swath of land that abuts a steep 

bluff. Almost the entirety of these low-lying areas, 

including the man-made land, are within the 

reach of tidal influence projected for the 21st 

century. Thus this area has the potential to 

transform into one of the four largest tidal 

wetland areas on the Hudson.  



TIDAL WETLANDS: VALUES AND FUNCTIONS 

• Highly productive • Highly productive 

• Biologically diverse 

• Fish and Wildlife habitat 

• Ecosystem services 

• Recreational & economic resource 

• Highly productive 

• Biologically diverse 

• Fish and Wildlife habitat 



TIDAL WETLAND 
PROJECTIONS AT 
BINNEN KILL 

Tidal Flat 

Low Marsh 
High Marsh 

Open Water 

         2007    
  

         2060    
  

         2100     
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Major wetland areas (north to south) 

Resilient wetlands 

Changing wetlands 

New wetlands 

Lost wetlands 

PROJECTED WETLAND CHANGES 



SEA LEVEL RISE IN BETHLEHEM 



SEA LEVEL RISE IN BETHLEHEM 



HENRY HUDSON PARK: 
EXAMPLE OF 
FLOODPLAIN VS 
INUNDATION 
 



INDUSTRIAL ZONE:  
EXAMPLE OF FLOODPLAIN 
VS INUNDATION 
 



P L A N N I N G  F O R  C O A S T A L  R E S I L I E N C E  



       PROTECT      ACCOMMODATE      RELOCATE 
 



INCREASING COASTAL RESILIENCE: PLANNING APPROACHES 
 



RESIDUAL RISK 
 



REDUCING RISK: REDUNDANT MEASURES 
 



RISK TOLERANCE: SELECTING PLANNING APPROACH 
 

Conditions 
Better 

Conditions 
Worse 

Plan for 
Better 

SAFE UNSAFE 

Plan for 
Worse 

SAFE 
But 

overinvest 
SAFE 

Low Low-Medium Medium High-Medium High 

2020s 1  3 5 7 9 

2050s 5 9 14 19 27 

2080s 10  14 25 36 54  

2100 11 18 32 46 71 



COMMUNITY RISK & RESILIENCY ACT 
(CRRA):  

Sea level rise, storm surge, & flooding 
 

 

• State SLR projections 
• Facility siting, permitting, funding 
• Smart Growth Public Infrastructure Policy 

Act criteria 
• Model local laws 
• Guidance on natural resiliency measures 

LWRP 



COMMUNITY RISK & RESILIENCY ACT 
(CRRA):  

Sea level rise, storm surge, & flooding 
 

 
Guidance on Natural Resiliency Measures 
 

 Wetlands (tidal and non-tidal) 
 Floodplains 
 Shorelines/Banks 
 Channels and inlets 
 Nearshore area/riparian buffer 
 Forests 
 Stormwater green infrastructure 

 



COMMUNITY RISK & RESILIENCY ACT (CRRA) 

• Conserve and restore natural features 
• Use nature-based features in built environments 



COMMUNITY RISK & RESILIENCY ACT (CRRA) 

• Conserve and restore natural features 
• Use nature-based features in built environments 



RESILIENT WATERFRONT DESIGN 

Streets designed to flood 

Green infrastructure- Brooklyn Bridge Park 



P L A N N I N G  F O R  C O A S T A L  R E S I L I E N C E  

Bethlehem LWRP 

• Inventory/analysis 

• Promoting specific uses 

• Reviewing policies 

• Proposing projects 

• Public engagement 

 



P L A N N I N G  F O R  C O A S T A L  R E S I L I E N C E  

Nava Tabak, Conservation Scientist 
Scenic Hudson     845-473-4440 
ntabak@scenichudson.org 

 


