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New York’s Eastern Lake Ontario Coast

The Eastern Lake Ontario 
Coast, a relatively 
undeveloped section of 
the New York coast, 
covers about 16 miles 
along the eastern shore of 
the lake.

This study focuses on the 
3.5 mile stretch of 
shoreline at the center of  
Eastern Lake Ontario 



North and South Ponds



Sandy Island Beach 
State Park



Sandy Pond Beach 
Natural Area



North Pond Dunes



1989 “Dunes 
Report”: A 
Foundation for 
Resource 
Management

Funded and directed by Department 
of State

Identified issues

Increased public awareness and 
understanding

Provided recommendations for 
cooperative, voluntary actions

Recipient of Planning Award



2007 Dune and 
Wetland System 
Study

Funded and directed by the 
Department of  State

Updated existing conditions

Presented progress made and 
lessons learned from the “Dunes 
Report”

Established stewardship goals and 
priorities for the through 2017

One priority was to study coastal 
processes and shoreline change



Wind-driven waves, combined with Lake water level,  are the 
principal natural forces modifying and eroding the shoreline.

Photo by Nick Stowell



Funded under the Environmental Protection Fund under the New York Ocean and 
Great Lakes Ecosystem Conservation Act and administered through New York Sea 
Grant and New York State Department of Environmental Conservation.



20 sets of digital orthoimagery were obtained.  

Only 2014, 2012, 2010, 2005, 2002 and 2000 are not 
represented since 2000

Of these, 15 shorelines were digitized. 

Digital Orthoimagery (2001-2013)

Historic Aerial Photography (1938-1995)

27 sets of imagery were obtained.  

Of these, 14 shorelines were digitized. 



Orthoimagery (1994 – 2015)



Historic Imagery (1938 – 1991)



Topographic maps (1895 – 2010)
Bathymetry 1948
Topobathymetric LiDAR (2001, 2007, 2011)



Updates since study completion

Topobathymetric LiDAR 2018

Orthoimagery: 
• 2015(NYS)
• 2017(Google)
• 2018 (NAIP)
• 2019 (REDI Drone) 

GPS derived shorelines: 2017 - 2019



1878 Survey Map



Of 30 digitized shorelines, 
24 were selected for 
further analysis based on 
Lake elevation and quality



Digital Shoreline Analysis 
System USGS/Woods Hole

Comprehensive 
management of shoreline 
change information

Automatic transect 
generation

Distance measurements:
Shoreline change envelope
Net Shoreline Movement

Statistics:
End Point Rate
Least Regression Rate
Weighted Least Squares 

Plus confidence limits and 
forecasting







LiDAR-derived
Elevation
Surfaces              



LiDAR-derived
Volumetric Change    

Loss

Gain



LiDAR-derived
Volumetric Change   
Loss Gain

2001 vs  2007 2007 vs  2011



LiDAR-derived
Volumetric measurements
Cut and Fill estimates  
Loss Gain



Inlet formation:

Major inlets

1895
1929
1955
1978

Minor Features

23 separate inlets 
and overwashes





Inlet formation:
Saltatory events
Competing inlets with intervening 
island redistribution (1978)



1978 Inlet Analysis

Current inlet

Processes differ from prior inlets

Northward migration

Formation of pond shoal 

First inlet with dredging





 



Shoreline
Offsets

1895

2015 





1948 Bathymetric Survey
1955 Shoreline
2015 Base image



1948 Bathymetric Survey
Derived surface 
2016 Skidmore GPS 
Surface

Shoal Accumulation 
Volume from 1978 to 2016

727,735 cubic yards



1948 Bathymetric Survey
2001 USACE JABL LiDAR 
2016 Skidmore GPS

80 percent deposited in 23 years

20 percent in later 15 years.







Estimated deposition of the 1938 
(759,000 cy) and 1955 (327,000 cy) filled 
inlets combined with the estimated 
volume of the Inlet Shoal (728,000 cy) 
account for 1.8 million cy of sand (inlet fill 
volumes were calculated in Mattheus; 
Inlet Shoal volume was calculated for this 
Project). 

Subsequent dune growth, barrier 
widening, and development of the 
recurved spits at the current inlet have 
increased this volume, probably 
substantially.   



Even with increased sediment availability 
from the off-shore sand plain due to 
glacial rebound as suggested by Baird, the 
inlet is likely to continue to act as a sand 
sink.  

To appreciate the amount of sand lost 
from the beach and nearshore area over 
this period, it is useful to visualize that a 
container four yards deep, 100 yards wide 
and almost three miles long would be 
needed to contain the two million cubic 
yards of sand deposited in shoals, the 
inlet, and on the barrier.



Lake Ontario: “The Lake will do what it wants”
Halloween storm of 2017
Deep water buoy waves measured 22 feet 
Onshore wave height estimates are 17 feet



Vulnerability Analysis

All upland areas shown less than 2 
feet higher than a projected Lake 
elevation of 249

High water in this location reached 
250.8 in 2019 



2019









2018



June 2019









July 2019





September 2019













Inlet Change Dynamics

2001 DEM
nearshore between 245 and OHW

2007 

2007 vs 2001 Change

2011

2011 vs 2007 Change

2018

2018 vs 2011 Change



2019 Losses

As of 18 September 2019, an 
additional 3 – 8 feet of vertical loss 
occurred along the three transects 
shown when compared to the 2018 
DEM.  Fall storms would add losses.





Recommendations from 2017 Plan

Included a process for developing inlet management strategies

Led by TNC, the process considered several alternatives:

• Allow natural processes to proceed, including inlet formation

• Continue to maintain channel with sand placed to the south

• Restore north barrier resiliency using nature-based shoreline design

• Harden shorelines and channel against change



Nature-based shoreline restoration strategy adopted

• Town of Sandy Creek funded under NYS DEC EPF

• $320,000 plus local match of $140,000

• Designed to address 2017 losses
• Proposed Hydraulic Dredging to by-pass sand from

• channel area
• Shoal

• 18,000 cubic yards of sand to be used to
• Restore dune and beach over wash areas 
• ~800 feet of shoreline

• Scheduled for October 2019

• Proposed for expansion under REDI to address additional 2019 losses
• Volume increase to 30,000 cubic yards
• Add funds to cover 4,000 feet of shoreline



https://arcg.is/1y94yX

https://arcg.is/1y94yX
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