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TO: 

FROM: 

DATE: 

Kristen Wilson, City of Kingston

Norman Ward, Project Manager/ Senior Landscape Architect

SUBJECT: RONDOUT RIVERPORT SHORELINE STABILIZATION AND PUBLIC ACCESS 
Re: Sea Level Rise and Design Elevation Standards 

Weston & Sampson, PE, LS, LA, PC (Weston & Sampson) is providing design and 
engineering consulting services to the City of Kingston (City) for the Rondout Riverport 
Shoreline Stabilization and Public Access project (project). As part of this project, the team is 
working towards creating an enduring design to revitalize the waterfront space along Rondout 
Creek and the Hudson River that responds to climatic conditions. 

We understand that an elevation has been selected for the Rondout Riverport Phase I project 
due to various considerations, this memo is intended to summarize our understanding of the 
selected design criteria for the project, as well as identify the concerns, potential issues and 
recommendations to be considered. 

The design criteria selected by the City for this project includes an increase in elevation up to El. 
6.5 feet (North American Vertical Datum of 1988 (NAVD88)) and a 35-year design life. These 
criteria are also being used at an adjacent site for a project by the McLaren Engineering 
Group. However, this elevation is below the elevation of the current 1% Annual Chance 
Flood at the project site, which is approximately El. 8 feet NAVD88 as documented by FEMA 
on the effective Flood Insurance Rate Map (FIRM).  

Additionally, sea level rise (SLR) is projected to impact the annual chance flood elevation 
within the design life of the project. A comparison of climate research for the City and NYS 
shows that the area may experience up to 36 inches of SLR by 2060, which is roughly the 
requested 35-year design life of the project. Therefore, a design elevation of 6.5 feet 
NAVD88 is inadequate to address current flood levels and/or prepare for future flood levels 
within the intended design life of the project. We have provided additional information and 
recommendations in the following sections.  

FEMA 100-YEAR FLOODPLAIN 
The Rondout Riverport Shoreline Stabilization and Public Access project site falls within 
FEMA Zone AE. This zone is included within the Special Flood Hazard Area (SFHA), which 
shows the extent of the 100-year flood, otherwise known as the 1% Annual Chance Flood. 
Zone AE also includes Base Flood Elevations (BFEs) showing the anticipated height of the 1% 
Annual Chance Flood. The FEMA-defined BFE indicated for the project site is 8 feet NAVD88. 
Please refer to Figure 1 for a copy of the FEMA FIRM and BFEs near the project site. 
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Additionally, the 2015 “Tidal Rondout Creek Watershed Management Plan” prepared by Milone & 
MacBroom identifies the current (2014) 100-year flood elevation as 8.2 feet NAVD88. New York 
State (NYS) floodplain construction requirements for new structures in Zone AE require building 
to the BFE plus an additional 2 feet of freeboard, resulting in an elevation of roughly El. 10 feet 
NAVD88 for the site. We have reached out to the NYS Department of Environmental 
Conservation (NYSDEC) to request additional information related to design standards to satisfy 
requirements for the community’s continued participation in the National Flood 
Insurance Program. Please refer to the NYSDEC webpage on Floodplain Construction 
Requirements for more information. 

SEA LEVEL RISE PROJECTIONS 

The team reviewed available climate research and sea level rise (SLR) projections for the City of 
Kingston and New York State (NYS). Please refer to Figure 2 for a comparison of climate 
research related to the project site. Since the intended design life of the project is 35-years, we 
identified projections for the 2050- and 2060-time horizons. These projections are summarized 
in the table below, shown as ranges. 

Time Horizon SLR Projections (inches) 

2050 A 5 to 27 

2060 B 20 to 36 

A: Climate Projections for the Hudson Valley, 2019 and Working Towards Climate Resilience, 2018 
B: Planning for Rising Waters, 2013 

Please refer to Figure 3 for a map of “Central Range” flooding and Figure 4 for a map of “Rapid 
Ice Melt” flooding in Kingston. These maps show the 1% Annual Chance Flood Event with SLR, 
and include a ribbon showing the approximate location of El. 6.5 feet NAVD88, based on the 2-
foot contour data provided by Ulster County. 

The 2016 City of Kingston Comprehensive Plan also recommended designing with SLR in mind. 
Strategy 10.1.4 suggested the following requirement:  

“…that any proposed new public structures or infrastructure or major renovations be 
construction to withstand flood elevations of 14 feet above 2014 mean sea level. Current 
(2014) 100-year flood elevation is 8.2 feet.  High range projections for sea level rise for 
2100 are for 5 to 6 feet.  Long-term planning for public infrastructure and facilities should 
be designed and located in a manner that will not subject them to future flood risk, based 
on high-range projections” (City of Kingston 2016, page 88). 

Although the project has a shorter proposed design life than the end of the century, this strategy 
from the Comprehensive Plan reinforces the goal that climate resilient projects in this area should 
design with both current and future flooding in mind. A related 2017 memo from the Climate Smart 
Kingston Commission and Kingston Conservation Advisory Council suggests planning for 36 
inches of sea level rise by 2060, and references the Kingston Zoning Code and the Flood Hazard 
Overlay District. This design standard is in line with the climate research reviewed for this project 
and falls within the proposed 35-year design life of the project. 

http://www.dec.ny.gov/lands/40576.html
https://www.kingston-ny.gov/filestorage/8463/10953/13539/Kingston_2025_Adopted_Version.pdf
https://www.kingston-ny.gov/filestorage/8399/17321/17323/17616/65-85_Rondout_Landing_E._Strand_Waterfront_Plaza_Review__Joint_Comments_to_Planning_Board_from_CAC_%26_CSKC.pdf
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RECOMMENDATIONS 

Flooding due to rising sea levels will impact properties, transportation networks, sewer outfalls, 
and other infrastructure and utilities. Rising sea levels will also impact areas of the Rondout 
Riverport that provide habitat, as locations that were once tidal may become permanently 
submerged.  

Incorporating climate resilience into design can help mitigate these impacts. At a minimum, it 
is recommended that the project should be desigedn to El. 10 NAVD88 (the current 
BFE plus 2 feet of freeboard). We recommend incorporating 36 inches of SLR into the 
design to achieve a design life of 35 years based on currently available data.  

There are opportunities to design the site to protect the community from SLR impacts. 

• Grades increase sharply north of the shoreline, and it may be feasible to design to a higher
elevation and tie into existing grades.

• Lower lying areas may be designed to accommodate flood waters.
• Incremental adaptation concepts may be feasible, for example planning for future

increasing grades and/or migrating living shorelines.

This project is an opportunity for the City of Kingston to take action in preparing for climate change. 
Designing to an elevation above 6.5 feet NAVD88 can provide a resilient example and standard 
for future development. Existing lower adjacent infrastructure and properties may be able to tie 
into this site in the future, and the City may be able to use this project to enact neighborhood 
protection while creating public value and access to the waterfront.   

We acknowledge that designing to a higher grade adds additional cost to the project, but research 
has found that every $1 spent on mitigation can save $6 in disaster recovery (National Institute of 
Building Sciences 2017). We welcome the opportunity to continue the conversation regarding our 
recommendations to address current flood risk and future climate impacts. 

Attachments: 

Figure 1: FEMA FIRM 

Figure 2: Comparison of Climate Projections 

Figure 3: “Central Range” Flooding in Kingston 

Figure 4: “Rapid Ice Melt” Flooding in Kingston 

https://www.nibs.org/page/mitigationsaves
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Source Author Date SLR Projections

1-9"

5-27"
10-54"
11-71"
1, 3, 5, 7, 9"

5, 9, 14, 19, 27"
10, 14, 25, 36, 54"
11, 18, 32, 46, 71"

3-8"

9-21"
14-39"

2060s 20"
2100 33"
2060s 36"

2100 68"

2020s 1-4"

2050s 5-9"

2080s 8-18"

2020s 4-9"

2050s 17-26"

2080s 37-50"

2020s 1-4"

2050s 5-9"

2080s 8-18"

2020s 4-9"

2050s 17-26"

2080s 37-50"

Projections and Scenarios used in New York Climate Change Research & Planning
Time Horizons

Climate Projections for the Hudson Valley Cornell College of Agriculture and Life Sciences (CALS), 
New York State Water Resources Institute

2019 2020s

2050s
2080s
2100

Working Toward Climate Resilience: General 
Climate Information Prepared for Hudson Valley 
Communities

New York State Hudson River Estuary Program 2018 2020s

2050s
2080s
2100

Climate Change in New York State New York State Energy Research and Development 
Authority (NYSERDA)

2014 2020s

2050s
2080s

Planning for Rising Waters: Final Report of the 
City of Kingston Tidal Waterfront Flooding Task 
Force

City of Kingston 2013 SLR (Central Range)

SLR with rapid ice-melt 
scenario

City of Kingston Climate Action Plan Rich Schiafo, Climate Analyst, City of Kingston 2012 SLR (Central Range)

SLR with rapid ice-melt 
scenario

Responding to Climate Change in New York State: 
The ClimAID Integrated Assessment for Effective 
Climate Change Adaptation in New York State

New York State Energy Research and Development 
Authority (NYSERDA)

2011 Global Climate Model-
based

Rapid ice-melt scenario

FIGURE 2

https://wri.cals.cornell.edu/hudson-river-estuary/climate-change-hudson-river-estuary/helping-communities-become-climate-resilient/climate-projections-nys/
https://wri.cals.cornell.edu/hudson-river-estuary/climate-change-hudson-river-estuary/helping-communities-become-climate-resilient/climate-projections-nys/
https://wri.cals.cornell.edu/hudson-river-estuary/climate-change-hudson-river-estuary/helping-communities-become-climate-resilient/climate-projections-nys/
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://nescaum-dataservices-assets.s3.amazonaws.com/nyclimatescience.org/2014-ClimAid-Report.pdf
https://nescaum-dataservices-assets.s3.amazonaws.com/nyclimatescience.org/2014-ClimAid-Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
https://wri.cals.cornell.edu/hudson-river-estuary/climate-change-hudson-river-estuary/helping-communities-become-climate-resilient/climate-projections-nys/
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://wri.cals.cornell.edu/sites/wri.cals.cornell.edu/files/shared/documents/HV%20Climate%20Summary%20General%20MAR2018.pdf
https://nescaum-dataservices-assets.s3.amazonaws.com/nyclimatescience.org/2014-ClimAid-Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://www.kingston-ny.gov/filestorage/8463/10432/10440/10479/12782/10486/10490/Kingston_Tidal_Waterfront_Flooding_Task_Force_-_Final_Report.pdf
https://kingston-ny.gov/filestorage/8463/10432/10440/10458/CAP_-_Updated_for_PS_9-27-12_(1).pdf
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
https://www.nyclimatescience.org/resources/resource::941
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