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BACKGROUND 

Before the area of Irvington was 

settled by Europeans, it was in-

habited by the Wickquasgeck 

Indians.  During the 19th and 

early 20th centuries, Irvington 

remained a small community 

that was surrounded by the 

large estates and mansions of 

the local wealthy business men.  

The Scenic Hudson Park at Irving-

ton is on the Hudson River in the Village of Irvington in Westchester County and 

is co-owned by the Village of Irvington and The Scenic Hudson Land Trust, Inc. 

The park runs parallel to the Hudson River and the Metro-North tracks and in-

cludes; two regulation ballfields, two playground areas for young children, boat 

launch for nonmotorized crafts, and nearly one-mile of pathways that weave 

around the approximately 4.5 acres of open lawns used for passive recreation.  

Adjacent to the park is a senior citizens’ center created in a renovated industrial 

office building, and the Bridge Street Properties, redeveloped industrial build-

ings with a thriving mix of tenants.  Matthiessen Park is located directly north of 

Scenic Hudson Park along the east bank of the Hudson River. It was originally 

filled with sediment left over from the construction of the original Yankee Sta-

dium in the Bronx; using available recycled material to combat a sever erosion 

and create a recreational area for local residents.  Unlike its neighbor, Matthies-

sen Park’s shoreline is armored with an un-engineered stabilization method, 

comprised of concrete debris, as well as mismatched and unsorted stone. 

Author: Andrew Rella, Ph.D. 

Researcher: Erin Hopson 

Project Manager: Jon Miller, Ph.D. 

Davidson Laboratory 

Stevens Institute of Technology 

arella@stevens.edu 

jmiller@stevens.edu  
 

 

The Hudson River Sustainable 

Shorelines Project is a multi-year 

effort lead by the New York State 

Department of Environmental Con-

servation Hudson River National 

Estuarine Research Reserve, in co-

operation with the Greenway Con-

servancy for the Hudson River Val-

ley.  

 

The Project is supported by NOAA 

through the National Estuarine Re-

search Reserve System Science 

Collaborative.  

 

Hudson River Sustainable  

Shorelines Project 

Norrie Point Environmental Center 

P O Box 315 

Staatsburg, NY 12580 

http:\\www.hrnerr.org  

(845) 889-4745 

hrssp@gw.dec.state.ny.us. 

 

PRELIMINARY FORENSIC ANALYSIS: MATTHIESSEN 

PARK/SCENIC HUDSON PARK, IRVINGTON, NY 

VILLAGE OF IRVINGTON, NEW YORK 

Figure 1 - The Irvington waterfront 1859-1889 
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SHORELINE STABILIZATION HISTORY 

Aerial photographs from Google Earth and www.historicaerials.com, and historic topographic maps from 

www.historicaerials.com, were used to create a history of the shoreline evolution at the 2 Irvington parks.  

A time lapse video of the changes was created and is archived at http://raritan.dl.stevens-tech.edu/HRN-

ERR/Irvington%20Scenic%20Hudson%20Park%202000%20ft..mp4.  The earliest aerial photographs avail-

able were from the middle 1990’s, unfortunately not early enough to capture the expansion of Mathiessen 

Park that took place decades earlier.  The aerial photo to the left in Figure 2 shows the industrial use of the 

Scenic Hudson Park site prior to the redesign of the shorelines armoring, as well as a grand new design of 

the project area to include 4.5 acres of park space.  The center figure is from 2002 and shows the park’s final 

layout.  Although Matthiessen Park has been protected by concrete rubble and mismatched stones, its 

shoreline has not been eroded to any significant degree during the past twenty years or longer.   The right 

figure shows a recent photo of the two adjacent parks from 2011, remaining virtually unaltered from the 

time construction took place over ten years prior.  Both of the sites survived Sandy with minimal damage. 

DESIGN 

The following design section is focused solely on Scenic Hudson Park, being the only portion of the previ-

ously identified shoreline with engineered stabilization structures in place.  There were several different 

structure types utilized along the shore of the park, including; stone revetment, smaller rip rap, and a steel 

bulkhead.  Figure 3 below shows an overhead view of the engineering plans for the site, running south to 

Figure 3 – Overhead view of engineering plans for Scenic Hudson Park (Han-Padron Associates LLP) 

Figure 2 - From left to right: Prior to construction (1995), after construction (2002), and recent aerial (2011) 
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north.  A boat ramp and smaller stone rip rap are located on the southern shoreline, with a bulkhead and 

larger stone revetment to the north, where more intense forces are expected to occur from currents and 

wakes.  The shoreline between Scenic Hudson Park and Matthiessen Park is armored by a steel bulkhead. 

The cross-sectional engineering drawings shown in Figures 4 below, represent the stone portion of the 

Scenic Hudson Park shoreline.  Engineering drawings of the bulkhead were also acquired but are not 

shown here.  The left image shows the rip rap portion of the shoreline, which is armored by smaller stones, 

while the right image shows the revetment portion of the shoreline, which is armored by larger stones.   

The milder slope near the boat ramp allows both for access and the use of smaller stones.  The more intense 

slope where the revetment was placed will require an increase in stone size from the southern part of the 

site.  The expected difference in hydrodynamic conditions along the park’s shore is another cause for the 

increased stone size. The photos below have been included to give a sense of the layout and use of the 

upland portions of the two parks.  The left photo in Figure 5 was taken at the north of Scenic Hudson Park;  

 

Figure 6 - Upland at SHP (left), end of bulkhead at SHP (center), and revetment at SHP (right) 

Figure 5 - South view at MP (left), north view at MP (center), and revetment at MP (right) 

Figure 4 - Cross-section of stone rip rap near boat ramp (left) and cross-section of stone revetment 
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showing the railing, river walk, benches, walking path and near shore vegetation that lie inland of the parks 

shoreline.  The center photo in Figure 5 is where the bulkhead and revetment meet.  The right photo is of 

the southern portion of the park’s shoreline; showing the stone revetment and the single wood plank that 

borders the entire length of the revetment.  The images in Figure 6 show the upland views to the north and 

south at Matthiessen Park, and the debris revetment armoring its shores.  

Topographic and bathymetric surveys of both sites (Figure 7) were conducted by Stevens Institute research-

ers to obtain detailed information about upland elevations, nearshore slopes, and offshore depths. The sur-

vey results for Matthiessen Park show that the elevation directly offshore slowly slopes between depths of 

-5 ft (NAVD 88) and -10 ft.  Farther offshore elevation drops quickly from -10 ft up to -45 ft in the navigation 

channel.  The survey results for Hudson Scenic Park show that offshore of the park the contours are ex-

tremely uniform, sloping rapidly between depths of -5 ft (NAVD 88) and -50 ft in the navigation channel.  

Figure 7 – Topographic and Bathymetric Survey at Irvington, NY 
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COLLECTION OF ENGINEERING DATA 

Multiple sources of engineering data were collected and analyzed in an attempt to understand the behav-

ior of the Irvington shoreline. The conclusions of the Forensic Analysis at Irvington were based on the fol-

lowing sources/types of information: 

 Historic Aerial Photographs 

 Topographic Maps 

 Photos (construction, pre and post-storm photographs of the site) 

 Initial Site Visit  

 Discussions with Developer 

 Engineering Plans 

 Correspondence with Permit Staff 

 Final Site Visit (including topographic/bathymetric survey) 

 Hindcast of Storm Conditions (Wave and Water Level Climatology) 

CHARACTERIZATION OF SITE CONDITIONS 

The Irvington shoreline is located in a special flood hazard area (AE zone) with an advisory base flood 

elevation (BFE) of 7 feet NAVD 88 as established by FEMA.  

 The Sustainable Shorelines physical forces climatology (http://www.hrnerr.org/hudson-river-sustaina-

ble-shorelines/shorelines-engineering/physical-forces-statistics/) data set was used to characterize the 

conditions during a typical year. The climatology was based on a one-year numerical simulation of condi-

tions within the Hudson, generated using an ultra-high resolution version of the NYHOPS model. The 

climatology was developed based on the conditions in 2010 and included one significant Nor’easter. Max-

imum water levels of 5.17 and 5.14 feet above model datum were simulated at the Scenic Hudson Park and 

Matthiessen Park, along with a maximum wind wave height of 2.53 ft. and a median wind wave of 0.37 ft.  

 

 

 

 

 

Ice information collected by the Coast Guard and compiled as part of the climatology 

(http:www.hrnerr.org/hudson-river-sustainable-shoreines/shorelines-engineering/ice-conditions/) sug-

gests the median ice thickness in the area is 4.7” with thickness up to 10.7” occurring 10% of the time during 

the ice season (December-March).  Wake observations were recorded over a 2-day period during the sum 

 

Parameter Climatology 

WLmax (ft mod dat) 5.14 

Hmax (ft) 2.59 

Hmed (ft)  0.37 

Ice tmed (in) 4.7 

Ice t90% (in) 10.7 

Hwake (in) 4.5-8.5 

Table 1: Climatology data at Irvington Matthiessen Park 
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mer of 2012 and 2013 by Stevens Institute of Technology summer scholars.  Maximum recorded wakes 

were between 0.4 ft. and 0.7 ft., although the extent of the data set is somewhat limited. A fetch analysis 

was performed to assess the relative energy at the site.  The average fetch for the site is 12,360 ft (2.3 mi) 

with a maximum fetch of 21,650 ft (4.1 mi), indicate the site experiences high energy conditions.  (Figure 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following the protocol developed by the Cary Institute of Ecosystem Studies, a rapid assessment of the 

shore zone condition and ecological function was evaluated by Stevens Institute researchers while on site.  

The visual evaluation included: shore length, shore sinuosity, slope, substrate cover, vegetation type and 

height, upland land use and the presence of wrack and large wooden debris.   

DOCUMENTED PERFORMANCE  

Scenic Hudson Park 

The footprint and structural armoring of Scenic Hudson Park remained virtually unaffected by the occur-

rence of Hurricane Sandy; despite the fact that the entire park was inundated with water.  The Irvington 

Fire Chief was on site throughout the storm and reported water as far as the train tracks that are parallel to 

the shoreline, running south to north along the western face of the property.  A watermark was found in a 

nearby tool shed during the first site visit to support the first hand observation.  The damage that did occur 

within the park (Figure 9) consisted of; medium to large pieces of wooden debris along the length of the  

 

Figure 8 - Fetch analysis at Irvington 
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revetment and rip rap (left); trees and plantings ripped from their foundation throughout the park (center), 

as well as the subsequent death of additional vegetation from salt intrusion; and the timber trim that bor-

dered the entire stone revetment and rip rap was pushed inland (right).  The majority of the border had 

remained connected to its neighboring parts but the entire trim had been pushed as far as anchored ob-

structions would allow.  Although vegetation was dormant for the winter when the March site visit took 

place in 2014, a strong presence of root systems was observed and were likely a contributing factor in the 

stone armoring remaining so well intact.  Several small stones from the rip rap moved inland as expected. 

 

Matthiessen Park 

Similarly to Scenic Hudson Park, Matthiessen Park was completely inundated and it’s footprint and ar-

moring also remained virtually unaffected by the occurrence of Sandy; despite the un-engineered stabili-

zation solution.  The large size of the pieces of concrete debris (previously shown) greatly contributed to 

the structures success.  The damage that did occur within the park (Figure 10) consisted of; smaller stones 

being dislodged and thrown inland from the revetment (left); the erosion of the leeside of the revetment 

due to overtopping (center), despite the placement of a 2 foot dune directly before the storm that was com-

pletely washed away; and similarly to Scenic Hudson Park upland fixtures were misplaced (right). 

 

 

 

Figure 9 - Wooden debris (left), displaced vegetation (center), and displaced wooden trim (right) 

Figure 10 - Small stones moved inland (left), erosion from overtopping (center), and displaced lamppost upland 
(right) 
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HINDCAST STORM CONDITIONS 

Conditions during the three historic storms were hindcast using the NYHOPS numerical model.  Simula-

tions were produced for each of the parks, however due to their close proximity the results were virtually 

identical and therefore only the results from Matthiessen Park are presented in the charts below.  The water 

levels hindcast (Figure 11) during both Irene and Sandy significantly exceeded the 95th percentile based on 

the 2010 climatology.  When compared to the surrounding land elevations which are on the order of +5 ft 

NAVD 88, the hindcasts indicate that the site was submerged during the peak of the storms.  The hindcast 

water level during Sandy matches a nearby high water mark observation collected by the USGS which 

registered 9.2 ft NAVD88. The wave heights hindcast (Figure 12) during both Irene and Sandy significantly 

exceeded both the 95th percentile and maximum wave heights from the 2010 climatology. While these re-

sults indicate the relative significance of these storms, in an absolute sense the wave heights are not indic-

ative of high energy conditions.  

 

Figure 3 - Modeled water levels (ft NAVD 88) at Irvington during Irene, Lee, and Sandy 

Figure 12 - Wave height at Irvington during Irene, Lee, and Sandy 
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FINDINGS 

The footprint and structural armoring of Scenic Hudson Park remained virtually unaffected by the occur-

rence of Hurricane Sandy; despite the fact that the entire park was inundated with water.  The damage that 

did occur within the park consisted of; medium to large pieces of wooden debris along the length of the 

revetment and rip rap; trees and plantings ripped from their foundation throughout the park, as well as 

the subsequent death of additional vegetation from salt intrusion; and the timber trim that bordered the 

entire stone revetment and rip rap was pushed inland.  Although vegetation was dormant for the winter 

when the March site visit took place in 2014, a strong presence of root systems was observed and likely a 

contributing factor in the stone armoring remaining so well intact.  The thorough engineering design that 

was implemented at Scenic Hudson Park was a significant factor in the absence of damage to the structure.  

The shoreline design consisting of 7 different cross-sections that were unique to the portion of shoreline 

which they were intended to serve.  In the future the damage that occurred upland could be diminished by 

the implementation of additional pre-storm precautionary measures that will serve to protect these fixtures. 

Similarly to Scenic Hudson Park, Matthiessen Park was completely inundated but it’s footprint and armor-

ing also remained virtually unaffected by the occurrence of Super Storm Sandy; despite the an un-engi-

neered stabilization solution.  The large size of the pieces of concrete debris used to construct the structure 

contributed to the its success.  The damage that did occur within the park consisted of; smaller stones were 

dislodged and thrown inland from the revetment; upland fixtures were misplaced; the leeside of the revet-

ment eroded due to overtopping.  A 2 foot dune was constructed directly before the storm on the leeside 

of the stones but it was completely washed away, however; its placement without doubt weakened the full 

extent of possible damage to the upland.  Similarly to Scenic Hudson Park, additional pre-storm precau-

tionary measures could be implemented that will serve to protect the upland fixtures and amenities.   

  


