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RE:  22 East 23rd Street Shadow Analysis 

Analysis Method 
The Environmental Simulation Center (ESC) performed two sets of shadow 
analyses, one for the proposed as-of-right building, and one for an alternative as-
of-right building that reflected an assumption that the entire site had been cleared.  
The purpose of the analysis was to assess the comparative shadow impact of both 
as-of-right building forms on Madison Square Park, directly north of the site.  The 
site is on the south side of East 23rd Street, almost on axis with Madison Avenue 
(lots 58 and 59).  The site is in a C6-4 district where the residential tower 
regulations are applicable.  

The proposed as-of-right building occupies two former tax lots of the five tax lots 
in the zoning lot.  The three buildings to remain are located on lots 56, 57, and 60, 
and are 4 stories, 5 stories, and 5 stories tall, respectively.  The proposed building 
is 49 stories high, with typical floor-to-floor heights of ± 10.9 feet. 

The alternative as-of-right building (configured under a separate contract by 
Michael Kwartler & Associates) assumes the same floor area, floor-to-floor 
heights for both typical and special use floors (e.g., health club), and development 
program as the proposed building.  The building configuration conforms to 
current residential development practice in Manhattan.  It has 2 stories of retail 
space, a health club, and a residential tower, similar to the proposed as-of-right 
building.  Above the 4-story base, the building rises to 27 stories with two 
setbacks.  The upper portion of the building conforms to the as-of-right residential 
tower regulations. 

Both as-of-right buildings were built as CAD models and inserted into the 
Environmental Simulation Center’s (ESC) 3-D model of buildings in the Madison 
Square Park area.  The ESC’s 3-D model is a detailed massing model that 
includes existing building setbacks and mechanical penthouses.  It is regularly 
updated and includes recently developed buildings.  The primary source of the 
data is the Sanborn Map Company.  During field surveys conducted after this 
analysis was performed, it was noted that the symmetrical graphic representation 
of Madison Square Park shown in the analysis in not exactly accurate.  The 
southeast corner of the Park follows Madison Avenue, making the Park slightly 
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asymmetrical.  This error is in the two-dimensional source data and in no way 
impacts shadows cast by the existing three-dimensional buildings, or the proposed 
and alternative buildings modeled by the ESC.   

The shadow analyses were run on the hour from 8:00 AM through 2:00 PM, 
approximately the time period when shadows from the site would be cast on 
Madison Square Park.  Shadows were analyzed for existing conditions, and for 
the proposed and alternative buildings at December 21st (winter solstice), March 
21st (the spring equinox), June 21st (summer solstice), and November 1st (when 
direct solar radiation—sunlight—would compensate for the colder air 
temperature, making it comfortable to sit outside). 

The shadows were done individually and then composited into sweeps that show 
shadows cast by the buildings every hour, on the hour.  The durations were then 
summarized from each set of sweeps and laid one on top of the other to show the 
portions of the Park in shadow for one-hour or more. 

After reviewing the shadow studies, the summer solstice shadows were eliminated 
because shade is desirable in New York’s summers and because in any event, 
neither building form cast more than a de minimis shadow in the Park. 

Comparative Analysis 
In each situation analyzed, the proposed and alternative buildings each cast 
shadows of different lengths and widths.  The proposed building shadows are 
longer, but narrower than the alternative building shadows, which are shorter but 
wider.   

March 21st

The March 21st shadows from both the proposed and the alternative buildings 
enter the southwest corner of the Park at approximately 10:00 AM and exit the 
Park at approximately 1:15 PM.  Both sets of shadows fall beyond shadows from 
existing buildings. 

While the proposed building’s shadows are longer than those cast by the 
alternative building, its shadow impact is more temporal as the top of the 
proposed building’s shadow moves faster than the top of the alternative building’s 
shadow.  For example, between 11:00 AM and noon the top of the proposed 
building’s shadow moves approximately 210 feet (or approximately 3.5 feet per 
minute), while the top of the alternative building’s shadow moves approximately 
100 feet (or approximately 1.67 feet per minute).  As shown in the accompanying 
shadow sweeps, the proposed building’s shadows also have no more than a 
nominal overlap, while the shadow overlap of the alternative building is 
somewhat larger.  The overlapping of shadows in the shadow sweeps reflects the 
duration of shadows on a particular location in the sweep and is discussed in more 
detail at the end of this analysis. 
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November 1st

The November 1st shadows from both the proposed and the alternative buildings 
enter the southwest corner of the Park at approximately 9:00 AM and exit the 
Park at approximately 1:15 PM.   

By 1:00pm the shadow of the proposed building extends the entire length of the 
Park, while the alternative building extends about 60% of the length of the Park.   
The shadows cast by the proposed building are longer, but narrower, than those of 
the alternative building, increasing the shadow impact at the north of the Park and 
lessening it at south of the Park.  The area of the Park in the shadow of either 
building for more than an hour is much larger with the alternative building 
because its width is almost twice that of the proposed building. 

December 21st

The December 21st shadows from both the proposed and the alternative buildings 
enter the southwest corner of the Park just before 9:00AM and exit the Park just 
before 2:00PM. After about 9:15AM, both sets of shadows cast in the Park fall 
beyond shadows from existing buildings.   

December 21st is the shortest day of the year and is the day when the sun is at its 
lowest point in the horizon.  This means that the shadows cast on this day are 
longer than any other day of the year.  As a result, both the proposed and 
alternative building cast long shadows.  The proposed building casts a shadow 
that is longer than the Park itself.  The alternative building casts a shadow that by 
1:00PM reaches 80% of the length of the Park.   

Duration 
Duration looks at the amount of time a shadow is cast on a given location in the 
Park.  In the shadow sweeps, the arc created by the points where the hourly 
shadows overlap delimits the portion of the Park that is in the shadow of either 
building for one hour or more.  Graphically, the overlapping of shadows is shown 
in the shadow sweeps where the color of the shadow gets darker.  The darker the 
color, the longer an area is in shadow.  For example, one overlap indicates that the 
location is in shadow for one hour, two overlaps for two hours, etc.  This is 
important, as duration is an indicator of how much shadow is cast on a location in 
the Park over the time period being analyzed. 

March 21st

On March 21st the area of the Park with overlapping shadows, (e.g. the area that is 
in shadow for one-hour or more) is relatively small.  With the proposed building 
this is a small area at the southeast entrance to the Park.  With the alternative 
building the area in shadow for one-hour or more extends into the Park about 100 
feet (or one-half a block), affecting park areas with benches and the southerly 
portion of the outdoor food kiosk seating area.   

At around noon, the shadow cast by the top floor of the alternative building will 
shadow an object for 72 minutes.  Because it is narrower, the proposed building 
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will shadow the same point for only 48 minutes.  At the same time, the shadow 
cast by the top floor of the proposed building will shadow an object for 24 
minutes.   

November 1st

On November 1st the proposed building’s overlapping shadows cover 
approximately the same area as the March 21st overlapping shadows for the 
alternative building—about 100 feet into the Park.  The proposed building puts 
less than 10% of the park into shadow for one-hour or more, as compared with the 
alternative building, which puts over 25% of the Park in shadow for one-hour or 
more. The areas affected by the alternative building’s cumulative shadow include 
park benches, the southerly half of the area around the Victorian fountain, and the 
food kiosk seating area.  The proposed building puts the Victorian Fountain in 
shadow for about a half an hour starting near 11 AM, whereas the alternative 
building puts the Fountain in shadow for about an hour starting at approximately 
the same time. 

At around noon, the shadow cast by top floor of the alternative building will 
shadow an object for 53 minutes.  The proposed building will shadow the same 
point for only 33 minutes.  At the same time, the shadow cast by the top floor of 
the proposed building will shadow an object for 19 minutes.   

December 21st  
The shadow impact on the Park on December 21st is the largest of any day of the 
year.  The proposed building will shadow about an eighth of the park for one hour 
or more while the alternative building will shadow about a third of the Park for 
one hour or more.  At the Madison Avenue boundary to the Park, the one-hour 
duration shadow of the alternative building extends about 200 feet further into the 
Park than the proposed building’s one-hour duration shadow.  On December 21st, 
a two-hour duration shadow cast by the alternative building just enters the 
extreme southeast portion of the Park.  This is the only instance shown in this 
analysis of a two-hour duration shadow entering the Park.   

At around noon the shadow cast by the top floor of the alternative building will 
shadow an object for about 46 minutes.  The proposed building will shadow the 
same point for 29 minutes.  Also at around noon, the proposed building would 
shadow a point near the far northwest entrance of the Park for about 20 minutes1.   

Conclusion 
The taller, narrower proposed building creates shadow impact further into the 
Park, but because it is narrower, the shadow impact it does create is for a shorter 
period of time as compared to the wider alternative building.  As a result, the area 
of the Park shadowed for more than one-hour is much larger for the alternative 
building.   

1 The shadow cast by the top floor of the proposed building extends beyond the Park so a point in 
the shadow created by the proposed building near the far edge of the Park was used in its place.     
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