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Introduction
East Harlem has certain natu-
ral and physical characteristics 
unique to its location. Looking 
at these features comprehensively 
reveals opportunities for addressing 
environmental challenges in ways that 
can improve equity and environmental 
health. While economic, social, racial, and 
class characteristics also frame conditions in 
the area, this technical memo focuses on the 
opportunities presented by the physical and 
environmental conditions unique to East Harlem.

We will examine the historical environmental 
context of the area’s natural and physical character-
istics as well as catalog the current state of the natural 
and built environment. We will conclude by reviewing 
opportunities in East Harlem with regard to physical and/
or environmental changes that can improve environmen-
tal conditions and increase community members’ access to 
enjoyable open, green space.
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Historical Environmental Context 
The naturally fertile Harlem Creek wetlands attracted settlement and fueled rapid 
urbanization, which set in place infrastructure improvement that altered the landscape 
in order to facilitate growth. Even today, the historic characteristics of the Harlem 
Creek and the low wetland area reassert themselves in the urbanized landscape. We 
will look at each in turn.

Harlem Creek & Wetland Area
The majority of present day East Harlem stands within what was the Harlem Creek watershed. The creek’s tribu-
tary streams flowed from the higher ground to the west and the south, and merged with marshes and the tidal 
shoreline of the Harlem River in the low-lying area that was commonly known as the Harlem Meadows or Harlem 
Plains.

Watered by the Harlem Creek, these fertile meadows extended eastward of the higher-elevation land now 
known as Morningside Heights and northward of present day Central Park. At approximately 100th Street the 
rocky outcroppings and higher areas that today make up northern Central Park dropped suddenly into the low 
lands of the Harlem Meadows. The tributary streams from the north and south joined together becoming Harlem 
Creek at what is now the Harlem Meer in Central Park and then flowed east through the meadows and on into 
the Harlem River.

Because of their low elevation and relative flatness, these meadow areas to the east of what is now Fifth Av-
enue (the eastern border of Central Park) were an estuarial border zone, where the high tide in the Harlem River 
brought saline water far inland from today’s shoreline. The freshwater of Harlem Creek merged with the estuarial 
Harlem River waters, creating a fertile salt marsh in the areas below high tide level.  

Of the two principal tributaries that fed into the Harlem Creek, the southerly started just west of Central Park 
around West 90th Street and flowed northeast through McGown’s Pass. This pass was a gap in the steep slopes 
and rocks up into the higher lands south of 106th Street. It served as a gateway into the Harlem Plains from the 
south, and today it is within the area of Central Park at approximately along the line of 106th Street (just south 
of the Harlem Meer, where the Central Park loop road curves sharply to past south and west of the Meer).  This 
southern tributary also received the flow from a particularly well-known freshwater spring, known as “Montan-
ye’s Fonteyn” [Montayne’s Fountain], located within the bounds of today’s Central Park. As late as 1893, observers 
reported this natural spring still flowing in the Park.  

The second tributary flowed from the northwest and was the principal waterflow that formed the Harlem Creek. 
The main route of this stream was from approximately the intersection of West 121st Street and St Nicholas Av-
enue (at 8th Avenue), then southeast to approximately 110th Street and 5th Avenue (now the corner of Central 
Park and the Harlem Meer).  As the streams joined and flowed eastward between East 105th and 107th Streets, 
the waterway broadened out and merged with other smaller streams from the north and south in a wide wet-
land area. 

This wide channel between Fifth Avenue and the Harlem River was the largest portion of the Harlem Creek. 
It was described by historians in the late 19th century as having been “100 feet wide at its mouth and 20 feet 
deep...navigable for half a mile or more inland” before it was filled-in, but this depth was likely exaggerated.  The 
creek’s outlet into the Harlem River is generally recorded as having been at 107th Street.  However, archival maps 
suggest that until it was channeled in the late 19th century, the waterway became less and less defined near its 
outfall into the river. 
 
Most of the former Harlem Creek and its watershed were covered and drained by combined sewers within the 
sewershed of the Ward’s Island Water Pollution Control Plant (WPCP) in the later 19th and early 20th centuries.  
With the shoreline extended through landfill, and the channel of the stream filled in, little visible evidence of the 
old Harlem Creek exists today. Its watershed, salt marshes, and meadows, which originally attracted settlers to 
the area, have been deeply altered by urbanization.
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East Harlem’s Historic Biodiversity
The Harlem Creek wetland was once an area of great biodiversity, rich in nutrients, and 
able to sustain a burgeoning population. “Rapid urbanization…converted almost all of 
the wetlands in Manhattan to urban-industrial uses. This has led to a general decline in 
the health of the New York-New Jersey Harbor Estuary.”  

When Henry Hudson arrived in New York, he described the land “as pleasant as one 
need tread upon.”  Robert Juet, Hudson’s first mate, wrote that the area was “as pleas-
ant with Grasse and Flowers, and goodly Trees, as ever they had seene, and very sweet 
smells came from them.”  In northern Manhattan, “the forests, plus the wetlands, plus 
the river, may have hosted over 1900 different plant species [and] over 350 different 
bird species over the course of the year, 40-50 reptiles and amphibians, and probably 
over 40 mammals.”  Because primary sources from early settlers recall a very vital eco-
system, historians speculate that the native Lenape tribe did not depend on agricul-
ture. The ecosystem may have been so full of life that, “the ‘three sisters’ [squash, maize, 
tepary beans] provided a only a supplement to the diet and were not the mainstay of 
their food supply.”  Settlement however, changed the ecology. Major vegetation loss 
began in the colonial periods with the clearing of land for agriculture. Defoliation prac-
tices continued through the American Revolution. Wetland vegetation was lost with 
canal construction, rail and bridge connections for industrial uses, and continued with 
the building of park and recreation facilities using excavated subway material.  

Settlement & Urbanization
“The ample fertile plains, salt marshes, intersecting creeks, and fresh-water springs and 
stream were natural attractions that led to the early settlements in Harlem. Historical 
records show that salt marshes were especially prized from the onset of development. 
In the early days, much of the meadows as were not granted or allotted were used in 
common.”  

Before European colonization, the area of the Harlem plains was inhabited by the 
Lenape. Historical remains indicate they populated the areas of salt marsh close to the 
Harlem River and between East 110th and 126th Streets. A Lenape trail ran along the 
Harlem River, and another one much further inland ran along the present day route 
of St Nicholas Avenue, also the approximate route of the main stream of the Harlem 
Creek. 

Dutch colonists appeared in the early 17th century, with the first permanent Dutch set-
tlers recorded in 1636. The village they established was named “Nieuw Haarlem” after 
the Dutch city of Haarlem.  Dr. Jan Montagne was an early major landowner and many 
of the landscape’s features in the following years bore his name (in various spellings), 
from Montayne’s Fountain to Montagne’s Point.  Even the Harlem Creek was known 
by his name at times, and the stream has been called by some historians “Montanye’s 
Creek” (as Montanye’s Fountain supplied its southern tributary) or Montague’s Kill. ,   
His farm, or “bouwerie,” was between today’s East 109th and 124th Streets – bounded 
on the south by the Harlem Creek, and on the north by another much smaller creek 
that let out into the Harlem River near East 124th Street.  (Some historians have called 
this smaller waterway the “Harlem Creek” as well, creating some confusion with the 
larger stream flowing along East 107th Street. In this paper this smaller stream will be 
called the “124th Street Creek.”) 

The Village of Nieuw Haarlem grew around the town’s church located at East 126th 
Street and 1st Avenue, closer to the mouth of the 124th Street Creek than to the Har-
lem Creek.  The smaller 124th Street Creek was not large enough to power a watermill 
effectively though, and by 1667, Dutch settlers dammed the Harlem Creek for a mill-
pond and watermill near Third Avenue and 109th Street. 

By the early 18th century this mill was no longer operating, and in 1738 Samson Ben-
son built a mill at approximately the same spot as the former mill. After reconstruction 
of the dam and millpond, Harlem Creek was sometimes known as “Benson’s Creek,” 
“Benson’s Mill Creek,” “Harlem Mill Creek,” or “Mill Creek.”  

The dam for the millpond provided one place to cross the Harlem Creek, near today’s 
Third Avenue, in addition to a stone bridge over the creek at Fifth Avenue (at about 
111th Street). 



GreeningtheGap GreeningtheGap 9GreeningtheGap

Urban Expansion: Water to Rails
Although it was fertile and rich land, the plains of Harlem were also very far distant from New York City’s center. 
In the early 19th century it was still a rural village and only a handful of residents lived there. Yet, by the end of 
the 19th century, the area was entirely urbanized. Infrastructure and landfill completely changed the visible land-
scape, obliterating the salt marshes that had attracted the early settlers.

One early attempt to reshape the physical landscape was by the Harlaem Canal Co., The company was Incor-
porated in 1826 to “construct a canal from Harlem Creek to Manhattanville.”  Work began on the canal in 1828 
and continued through the early 1830s, slowed by an economic recession. The work involved straightening and 
deepening the existing bed of the Mill Creek/Harlem Creek and lining certain sections of the bank with stone. 
Unfortunately for the Harlem Canal Co., the period turned out to be the dawn of the age of railroads and the 
end of the great age of canals. The original grand plan to construct a canal running completely across Manhat-
tan from the Harlem River to the Hudson was never accomplished, and it is not clear that the work significantly 
changed the route or hydrology of the Harlem Creek flow. 

While the Harlem Canal project failed to have any substantial impact, other projects involving ground rather 
than waterborne transportation were more significant. Subsequent to the 1811 Commissioner’s Plan for the 
Manhattan street grid, the former Dutch street lines (which had been oriented at a diagonal to the current street 
grid, and closer to true north/south orientations), were replaced by new avenues and streets.  By 1836, 2nd Av-
enue was opened up to 109th Street. 

Simultaneously, the New York & Harlem Rail Road (NY&H) developed along todays Metro-North route, which 
follows Park Avenue. The NY&H track reached as far north as the Harlem River in 1839, creating an easy connec-
tion between East Harlem and the center of New York City in lower Manhattan. By 1841, the NY&H Rail Road had 
opened the very first railroad bridge between Manhattan and the mainland U.S. at 130th Street and Park Avenue. 
There is still a railroad bridge at the same site, the Park Avenue Metro-North Bridge over the Harlem River. In 
1852, the line became the first contiguous railroad connection between New York and Albany, insuring that East 
Harlem would be along a busy and important route. 

The opening of the NY&H Rail Road facilitated dramatic population growth in East Harlem through the end of 
the 19th century. In 1871, the city opened East 106th and 107th Streets from 5th Ave to the Harlem River, cover-
ing over part of the area that had been the southern branch of the Harlem Creek wetlands.  By the late 19th cen-
tury, a historian of Harlem complained that “the briny waters of the East River [have] ceased to make their diurnal 
journeys up and down the grassy channel of Harlem Mill Creek.”  Writing in 1889, he explained that:
“For more than thirty years that creek [has] ceased to receive the visits of the fishing skiff, the gunning canoe, the 
awkward scow, or the picturesque sloop... [T]he finny tribes, including the bass, flounder, and slippery eel, [have] 
wholly disappeared from its romantic waters.”  

In the intervening 1870s and 80s, these “romantic waters” had disappeared through a combination of sewer and 
drainage construction, combined with landfill along former water channels and tidal inlets. From Fifth Avenue at 
the edge of Central Park, two major sewer lines now carried wastewater from the rapidly-urbanizing watershed 
to the Harlem River. The larger of the two, under East 110th Street, was constructed in 1871 as the new streets 
had been laid out, and the second under East 106th Street.

This reshaping of drainage patterns was part of creating the usable residential land of East Harlem, and was 
foundational to the landscape of Central Park as well. In the construction of Central Park, the water of the Harlem 
Creek became the Harlem Meer, with another smaller pond upstream along the drainage route from Montagne’s 
Fountain. As Harlem grew rapidly at the end of the 19th century, this was soon the only above-ground trace of 
the Harlem Creek left. By the 1880s, the “soft and yielding channel of that ancient stream [the Harlem Creek] was 
no longer occupied by grasses, mosses, and aquatic plants, but...filled up to the very brim and over by ashes, 
garbage, dirt, and rubbish – the conventional filling supplied by the street contractor in lieu of the ‘good and 
wholesome earth’ required by law.”  
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Sewers & Hydrological Development
Although changed, the present physical characteristics of East Harlem still express the area’s former natural his-
tory. This is chiefly noticeable in hydrology and topography, which by extension impact the built environment. 

East Harlem’s landscape, while significantly raised and extended through fill in the 18th, 19th, and 20th centuries, 
still remains a relatively low-elevation area. Most of the land between the Harlem River and Park Avenue is less 
than 15 feet above Mean High Water (MHW), meaning that much of it is susceptible to flooding from tidal surges 
according to FEMA Flood-Risk maps for 100 and 500-year storms. This vulnerability to flooding will only increase 
as climate change causes a more rapid recurrence of strong storms, and so environmental resilience is a particu-
larly important consideration for this low-elevation region.
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Where storm surge flood risk comes from estuary and ocean waters, a much more constant element of hydro-
logic risk comes from the wastewater that is produced inland, within the watershed of the former Harlem Creek. 
New York City, like many older cities in the United States and Europe, has a combined sewer system (CSS), in 
which sanitary sewage is mixed with rainwater runoff and groundwater flow. By constructing this combined 
sewer system, primarily during the period from about 1850 to 1910, New York implemented changes in its 
hydrological processes that redefined all water flowing through the urban environment as “wastewater.” Also, sig-
nificant changes occurred in the hydrologic regimes and flow patterns of water, greatly accelerating the rate at 
which precipitation is drained out of the landscape. This accelerated hydrograph is a common feature of urban-
ized watersheds, which have far fewer permeable areas than they did before urbanization. Urbanized landscapes 
also often have fast-flowing drainage channels to remove this water that would be absorbed by plants, trees 
and wetlands in a pre-urban landscape. The speedier drainage channels and rapidity of runoff also increases the 
total carrying capacity of the watershed in urban hydrological systems. This increased capacity, in turn, facilitates 
the further growth of modern cities, which often add a very high volume of water from the city’s water-supply 
system to the existing flows of storm water and groundwater. This is the case today in East Harlem, where water 
from the Croton, Delaware, and Catskill watersheds is now added into the former Harlem Creek watershed before 
draining out through the combined sewer system.

The filling of the Harlem Creek channel and the construction of sewer tunnels in East Harlem allowed the area to 
develop with high-density residential and commercial construction in the late 19th and early 20th century, but 
these changes have also produced high levels of pollution in the Harlem River, particularly where the outfalls 
of the sewer tunnels are located. Originally, in the 19th century, these combined sewer lines were designed 
to outlet directly and without treatment into the Harlem River. Some contemporary critics noted the possible 
environmental hazards of this system. The very rapid expansion of the city, in terms of grading and opening new 
streets and avenues, exacerbated drainage problems as naturally occurring drainage routes were often blocked 
by the new street grades. In 1865, Andrew Haswell Green, Comptroller of Central Park during much of its initial 
construction, wrote in reference to the drainage of Harlem to the north of the Park, that: 
“The drainage and sewerage of the city, thus far, has been often unscientific in  plan and arrangement, and much 
of  it very unskillful in execution.... The discharge of  the sewage into a river like the  Harlem, may perhaps  be 
tolerated for a few years...  but that mode  of  disposing  of  it  has  already  gone  on  too long,  and  will  soon be,  
if  it has  not  already become,  the  occasion of serious  impediments...  

Nonetheless, the city grew its combined sewer system between 1850 and 1910, with between 2 and 10 miles of 
new combined sewers constructed per year in Manhattan for an average of approximately 8 miles per year, with 
no provisions for treatment before releasing the sewage into the waterways like the Harlem Creek.  An additional 
problem was the lack of integrated planning for drainage when roads were graded or when newly landfilled 
areas were developed. The gravity-driven drainage system involved sewers with a slight downward gradient; all 
too often, however, this led to the outlets being below high-tide level. This was the case with the 110th Street 
or Harlem Creek sewer. The outlet was above the level of low tide in the Harlem River, but because the sewer 
had been constructed at the same elevation as the old Harlem Creek streambed, the outlet was at a low enough 
elevation for high tides to enter it and travel far inland.

In 1849, there had been only 69 miles of combined sewers in Manhattan, compared to 522 miles by 1908. In 
1910, an extensive examination of the city’s sewerage system concluded much the same as Green had predicted: 
“The Harlem river, particularly at its southern end, is, at times, little else than an open sewer” due to the waste 
from the huge populations of Harlem, upper Manhattan, and the Bronx. 

This was a city-wide issue, but it was particularly acute in the area of East Harlem, and to some extent the same 
issues exist today. In 1871, the massive East 110th Street sewer was constructed, which would carry the flow of 
sewage and surface water from the watershed of the Harlem Creek to the outfall in the Harlem River. It had a 
diameter equivalent to a circular cross-section of ten feet, making it the third-largest outfall sewer in Manhattan 
as of 1910. Not only was the tunnel huge – carrying a large load of sewage from location populations into the 
Harlem River – but it was also draining an exceptionally large sewershed area of 700 acres, making it by far the 
largest drainage area of any Manhattan sewer at the time. 

The drainage of this vast area has been 
reshaped somewhat in the 20th century as 
sewersheds were connected with treatment 
plants. Today it is broken into two drainage 
basins, which together cover approximately 
the same 700 acres. The current sewershed 
that drains into the 110th Street sewer is 
now identified as Wards Island 24, or WI-
024. It covers approximately 460 acres (not 
including any drainage area/watershed area 
from Central Park). WI-023 is just to the south 
of WI-024, and it abuts the southern edge of 
the former Harlem Creek tidal marsh/wet-
land route (approx. 107th Street). The sew-
ershed of WI-023 is approximately 230 acres, 
and likely this sewershed originally drained 
out the 110th Street Sewer and through the 
outfall that is now the CSO WI-024. Together, 
the area of these two sewersheds still only 
comes to approximately 690 acres, but with 
the addition of the portion of Marcus Garvey 
Park that drains into WI-024 (approximately 
10 acres), they match the 700-acre estima-
tion given in 1910 by the Metropolitan 
Sewerage Commissioners. 

After their examination of the system in 
1910, the Metropolitan Sewerage Commis-
sioners made the strong recommendation 
to begin treating sewage before releasing it 
into the waterways, and especially into the 
Harlem River. Under the La Guardia admin-
istration some 25 years later, the treatment 
plant at Ward’s Island was opened, and for 
many years it was the largest in the city. Near 
the outfall of the 110th Street sewer into the 
Harlem River, a new system of “interceptor” 
sewers was completed in 1937 to carry the 
combined sewage to the new treatment 
plant.

Today, regardless of the interceptor sewers 
and treatment plant, there are still events 
when the untreated sewage is released 
into the Harlem River because rainfall has 
put more volume into the system than it 
can handle. Separating out these relatively 
“clean” waters – in the form of a recreated 
“daylit” streams (explained later), for ex-
ample – has the potential to have a profound 
impact on the quality of the estuary water 
and thereby on urban environmental health 
as well.
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East Harlem Land Use & Zoning

Current Land Use: Community Board 11
East Harlem covers an area that is 1,520.2 acres or 2.4 Square miles.  Below is a break 
down of the community’s land use for 2011 and 1995

Land Use, 2011

Lots Sq. Ft. (000) %

1-2 Family Residential 97 152.5 0.3

Multi-Family Residential 1,306 11,934.50 22.7

Mixed Resid./Commercial 722 3,408.50 6.5

Commercial / Office 242 1,399.90 2.7

Industrial 97 417.1 0.8

Transportation / Utility 48 1,555.10 3

Institutions 245 5,476.70 10.4

Open Space / Recreation 56 24,566.60 46.8

Parking Facilities 105 891.5 1.7

Vacant Land 345 1,286.90 2.5

Miscellaneous 40 1,399.80 2.7

Total 3,303

Land Use, 1995 

Lots %w

Residential 2,101 55

Commercial 332 8.7

Industrial 166 4.3

Vacant Land 937 24.5

Institutional/Other 287 7.5

Total 3,823 100

Total Population 1990 2000 2010

Number 110,508 117,743 120,511

% Change  – 6.6 2.4

The Department of City Planning records East Harlem as having a sizeable amount of 
land devoted to open space and recreation, 24,566.6 Sq. Ft. or 46.8%. However, this 
number is misleading. The boundaries of Community Board 11 encompass Randall’s Is-
land, which is .85 square miles. While Randall’s Island does present a great recreational 
and open space opportunity for the 120,511  residents of East Harlem, accessing the 
island is so difficult that residents are rarely able to enjoy the benefits of the space.
Another large land use is Multi-Family Residential uses, which account for 11,934.5 
square ft. or 22.7% of land in East Harlem. This is sizeable, yet the majority of this is 

public housing projects. East Harlem has the most public housing in Manhattan and 
the second highest concentration of public housing in the nation, after Brownsville, 
Brooklyn. 

East Harlem’s population swelled during the 1920s as a wave of Italian immigrants 
joined former waves of German Jewish and Irish immigrants to the area. A photo-
graph of East 116th Street bears the caption, “the most populated street in New York 
City.” The 1917 Jones Act, which granted Puerto Ricans US Citizenship, would further 
increase the stress of population density. Housing shortages became apparent and 
residents and civic groups mounted campaigns for better housing and public housing. 
In 1937, “East Harlem residents staged a protest march from East Harlem to City Hall 
that would go on to become known as the Housing Parade Protest March.” 

Under the Federal Housing Act of 1937, East Harlem became a prime target for federal 
slum clearance. “In 1938, NYCHA began twenty years of razing the dilapidated East 
Harlem slums block by block, replacing 171 acres of existing housing with modem 
high-rise housing projects that complied with federal housing standards.”  “By 1967, 
15,657 units were created, which brought in working people from other urban renewal 
relocation sites and all over the City.”  Residents, dislocated through relocations, pro-
tested the housing projects that “cut across old neighborhoods and communities and 
created physical barriers to travel even as they created ‘green belts’ of air, space and 
playgrounds within East Harlem.”  Slum clearance and public housing fell out of favor. 
Residents protested and worked to stop large scale NYCHA housing in East Harlem, 
and the last NYCHA property in the area was built in 1967.

Instead of providing more housing, the public housing projects drastically altered the 
community. In only 3 decades, the most densely populated neighborhood in Manhat-
tan lost more than half its population to the Bronx, Westchester, Queens, and New 
Jersey due to Urban renewal.  
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Current Land Use: Study Area
The study area for the client TreesNY is bounded geographically by Lexington Ave and 
the Harlem River, between East 103rd Street and East 125th Street.  However, for the 
purpose of this analysis, the study area statistics have been calculated with the addi-
tion of the block southward to East 102nd Street, between First Avenue and the FDR; 
this is because it is part of a contiguous tract of land occupied by NYCHA housing (at 
1980 First Avenue.) Continuing to use 103rd Street as the southern border here would 
slice through both the NYCHA lots as well as the 103rd Street Park.
Overall, this study area contains approximately 422 acres (inclusive of the area of 
streets and sidewalks bordering the study area). Out of that acreage, 283.5 acres are 
within the boundaries of NYC’s tax lots (based on selections from MapPLUTO data from 
2010, from the NYC DCP). This leaves a remainder of 138.5 acres, which constitutes the 
streets and sidewalk acreage within the study area. The vast majority of those 138.5 
acres of streets and sidewalks is paved impermeable surface, although within these 
paved areas treepits do exist. Treepits in New York City are traditionally five feet by five 
feet. It should be noted that features such as treepits and green infrastructure sites are 
within the roadbed or the bed of the sidewalk, and thus are in areas under the purview 
of the DOT, they are not included as part of the area of the city’s tax lots.
The 283.5 acres that are within the city’s tax lots within the study area break down as 
follows. This breakdown is based on the “Land Use” attribute, which designates each 
individual parcel of land into one of 11 Land Use categories. The Land Use categories 
often are predicated upon the building type on that parcel, such as “Multi-family resi-
dential”; however, the designated Land Use area does not refer only to the structure; 
rather refers to the area of the entire parcel upon which that structure is built.

ALL UNITS IN U.S. ACRES

Land Use 

Number 
of Lots

Min Area Max Area Avg Area TOTAL 
AREA

NO DATA 17 0.001 3.41 0.25 4.25

One & Two Family Residential 61 0.013 0.06 0.04 2.31

Multi-Family Residential (walkup) 576 0.000 0.24 0.06 31.71

Multi-Family Residential (elevator) 87 0 14.4 1.16 100.88

Mixed Residential & Commercial 488 0.000 0.82 0.06 29.6

Commercial offices 171 0.001 1.65 0.11 18.47

Industrial 78 0.002 1.03 0.09 7.19

Transportation 17 0.009 2.22 0.29 4.9

Public Facilities 116 0.004 4.07 0.33 37.85

Open Space & Parks 24 0.028 13.19 1.06 25.43

Parking 67 0.000 0.25 0.07 4.58

Vacant Land 206 0.000 1.97 0.08 16.29

Total study area: 422 acres

Tax lot area within study area: 283.47 acres

As shown in the above chart, the largest category of land use by area is Multi-Family 
Residential-elevator buildings, at a total land area of about 100 acres. Much of this 
area of multi-family residential housing is part of NYCHA housing parcels. There are 11 
parcels of NYCHA housing land within the study area that were constructed between 
1930 and 1969, with an average area of 6 acres and the largest of which is 14 acres. The 
total area of these NYCHA parcels within the study area is 66.1 acres. Within the NYCHA 
parcels, the majority of the land area is vegetated and the building footprints cover 
less than one half of the lots. However, these yard areas are not generally accessible to 
the public or open for recreation.

“Public Facilities,” which cover 37.85 acres of the 283.5 acres in study area, include 
lots occupied by schools, churches, the Sanitation Department, and others. There are 
16.29 acres of “Vacant Land” listed as well. The average area of the lots of “Vacant Land” 
is only 0.08 acres, which accurately indicates that the majority of this area is in small 
scattered lots throughout the study area. However, the category also includes at least 
one larger parcel of over 3 acres that was developed into a mall and retail area. This 
category also includes a number of lots that have been developed into Community 
Gardens, which offer many of the benefits of small park areas.
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Open Space
“Open Space and Parks,” as categorized by the tax lot data, comprises just slightly over 25 acres within the Study 
Area itself, including the East River/Harlem River Esplanade. However, as noted above, the designation of “Open 
Space and Parks” is only partially useful here, as it designates “official” open space that is publicly accessible. Utiliz-
ing a broader estimate for “Open Space” that includes areas like community gardens, greenstreets areas, and school 
playgrounds gives a result of approximately 49 acres of open space within the study area (estimate taken from data 
derived by Diegel/AKRF, 2008 from DCP data). The overall permeable area is well above this amount, however, as 
neither estimate includes NYCHA land.

A more nuanced perspective on accessible open space is offered in the recent study on East Harlem’s Open Space 
by the group New Yorkers for Parks (NYFP). This showed that based on the NYFP categorizations, East Harlem has 1.2 
open acres of space for every 1,000 residents, or less than half of their recommended 2.5 acres per 1,000 residents. 
The study notes that the area is rich in community gardens and that over 90% of the residents of East Harlem are 
within a 5-minute walk to a small “pocket park.” 

However, the study also notes that “16% of East Harlem residents live more than a ten-minute walk from a Large 
Park” and that “these residents, including over 5,000 children, are concentrated in the eastern portion of the neigh-
borhood [emphasis added].  The Study Area presently under discussion, which is in the eastern section of East 
Harlem, is therefore in a position to highly benefit from increased open space.

Zoning
Until very recently zoning in East Harlem was static. That changed in 2003 when New 
York Department of City Planning presented zoning amendments for 57 blocks of East 
Harlem. “It [was] the first comprehensive revision of East Harlem zoning since the last 
major revision of the Zoning Resolution in 1961.”  In 2008, another smaller rezoning 
was completed for East 125th Street. 

The 2003 zoning proposal focused on the commercial corridors and interstices around 
public housing projects.  Most of the existing zoning was R7-2; these were medium 
density residential and community facility buildings. R7-2 was divided into four sepa-
rate zones: R8A mainly along Second Avenue and Lexington where there are existing 
high-rise developments; R7X along the primarily low scale buildings that survived the 
urban renewal projects along First Avenue from East 115th to East 122nd; R7A and R7B 
zones to maintain the existing context of low row houses in East Harlem. Today, the 
majority of East Harlem is one of these four zones with one block along East 123rd and 
Second Avenue zoned R9.

One goal of the 2003 zoning was to encourage new small retail business along the 
commercial corridor of Third Avenue from East 115th Street to East 122nd Street. 
Commercial overlays were employed to accomplish this. To increase regional shop-
ping in conjunction with residential uses a new zoning district, C4-4D was created.  In 
addition, to help larger retail stores commercial parking regulations were eased in the 
hopes of bringing in more commercial uses.

 Only two areas of East Harlem are zoned for manufacturing. One site along the south-
ern boarder of Thomas Jefferson Park is zoned M1-4 and the second along East 116th 
Street is zoned M2-2.   This second site is actually over the water and may be a vestige 
of the Washburn Wire Factory. By turning heavy manufacturing to light industrial uses 
the 2003 rezoning sought to bring uses more in line with the residential character of 
the community. 

Two Special Transit Land Use Districts were created to make room for the impending 
Second Avenue Subway line. The first was added from East 106th Street to East 110th 
Street along Second Avenue and from East 120th Street to East 129th Street further 
north. 

East Harlem’s Waterfront is surrounded by the FDR Drive and Harlem River Drive. This 
entire roadway is in the Coastal Zone Boundary. The coastal zone is where “near-coast 
waters and the adjacent land area forms a dynamic interface of land and water of high 
ecological diversity and critical economic importance.”  

New York City adopted the current Coastal Zone boundary in 1982 and this boundary 
defines the geographic area of controls for the City’s Waterfront Revitalization Program 
WRP. According to federal regulation, the boundary “encompasses all land and water 
of direct and significant impact on coastal waters.”  According to Department of City 
planning, as the WRP is updated, the Coastal Zone boundary will be changed in order 
to “incorporate the latest FEMA Flood Zone boundaries from 2007, as well as a series of 
other map modifications.”  
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Opportunities

Short Term: Increasing Publicly-Accessible Open Space Via Nycha Yards
The open space study from New Yorkers For Parks, as mentioned above, notes that the 
eastern portion of East Harlem is a particular priority area for more accessible open space.

An obvious opportunity to increase accessible open space in the study area is to open 
the yards of NYCHA housing to public recreation [emphasis added]. Assuming conserva-
tively that 50% of the 66.1 total acres of major NYCHA housing parcels within the study 
area is occupied by buildings or is otherwise unsuitable, the remaining 50% still offers 33 
acres. Opening all of this to public access would therefore more than double the exist-
ing 25 acres that are currently recognized as “Open Space and Parks” in the city’s tax lot 
dataset, and would help ameliorate the inequity in open-space access that is a current 
feature of the study area.

Short Term: Increasing Accessibility To East River Esplanade Through 
Wayfinding Or New Access Points
Wayfinding is one immediate opportunity that can provide East Harlem residents with 
access to their waterfront. Currently the FDR Drive severs a walk able connection to the 
esplanade. While there are pedestrian overpasses to the Esplanade navigating your way 
through side streets or public housing projects hinders many people from accessing a 
waterfront park that is at their doorstep. 

To increase use of the access points, routes to new or existing access could employ 
clearly defined signs that show how close the esplanade is so that more people may take 
advantage of the waterfront. Wayfinding could be combined with green infrastructure by 
using  biophilic plantings or other design elements along these routes. By connecting the 
dots of new green infrastructure sites over sewershed areas, this approach could have a 
measurable effect in reducing CSO events and increase green space in the area as well.

In the longer term, new access points to the Esplanade, preferably at-grade crossings, 
will be the surest route to increased pedestrian access. As shown on the attached maps 
(Maps 23 & 24, “Waterfront Access - 1/4 Mile and 1/2 Mile”), only a small fraction of neigh-
borhood of East Harlem is within a 1/4 mile actual walking distance to the Esplanade. The 
pedestrian overpasses themselves add approximately 300 feet, including the climb up a 
ramp, to any pedestrian travel to the Esplanade. At-grade crossings would significantly 
increase the percentage of residents within a 1/4 mile walk, and would slightly increase 
the number of residents within a 1/2 mile walk. 

New access points providing more pedestrian overpasses would also increase the range 
of pedestrian-accessible areas, though less so than at-grade crossings. Optimal new ac-
cess points for either at-grade or elevated crossings, in terms of increased area covered 
by a 1/4 mile walking distance, at approximately East 106th Street and East 116th Street.

Finally, an even longer-term solution to accessing the Esplanade would involve elevating 
the FDR. This would provide a multitude of at-grade crossing points for pedestrians and 
would simultaneously reduce flood risk on the FDR.

Medium Term: Green Infrastructure For Runoff Control
There are many CSO overflow points into the Harlem River along the eastern edge 
of Harlem, and these let untreated sewage out whenever there is significant rain. An 
important priority for New York is to reduce or eliminate these CSO events, which will 
improve water quality and environmental health. One way to do this is to create more 
more permeable (un-paved) areas that can absorb rainwater that would otherwise run 
off the streets and into the combined sewers. However, Green Infrastructure (GI) sites 
- ranging from simple tree pits with curb cuts to large extended treepits or bioswales-- 
can absorb much of this runoff water while occupying only small areas. 

Determining GI sites can be approached through three very different, though poten-
tially complementary, directions. The first is through analysis based on availability 
of sites and thus ease of construction of green infrastructure. This was a factor in the 
existing extended treepit constructed by TreesNY at East 119th Street and Paladino 
Avenue. 

The second approach to determining green infrastructure sites for effective storm-
water control would be to calculate sites based on quantity of runoff that could be 
controlled at a particular site. This involves determining the amount of impermeable 
surfaces upstream, and utilizing the surface waterflow patterns. In general, streets, 
sidewalks, and large paved areas such as parking lots create the most potential for 
runoff, followed by the roofs of buildings drained through gutters. Because the land in 
the study area generally slopes downward toward the Harlem River, runoff from streets 
and sidewalks will in general flow toward the Harlem River along east/west streets 
until it is interrupted by storm drains or permeable areas. This suggests that sites near 
the eastern edge of the study area, perhaps at the eastern ends of the streets (but west 
of the FDR) would be highly effective sites for stormwater control. Likewise, just east 
of the FDR along the Esplanade, permeable areas and green infrastructure could be 
effectively used to control the runoff from the large paved area of the FDR - although it 
should be noted that the FDR is in an area of “direct drainage” to the Harlem River, and 
so stormwater runoff from the highway-- while potentially polluted-- does not add to 
the load on combined sewers.

Finally, a third approach could involve taking a historical perspective that recognizes 
the old Harlem Creek as an important and continuing element of the landscape.  
Topographically, the area is still part of the same watershed processes that created the 
historic Harlem Creek. Both the natural spring water and the precipitated storm water 
that were part of this creek now drain through the combined sewers. Because even the 
contemporary infrastructure of the city generally follows the pre-urban topography, 
the routes of drainage runoff today also generally align with the old creek. This means 
that approaching the issue of runoff from a historical perspective and approaching 
it from a quantitative analysis of present-day hydrology will generate, in most cases, 
very similar sites that will have a strong benefit in terms of contemporary stormwater 
control. 
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Long Term: Daylighting Harlem Creek 
(Stormwater/groundwater separation from Combined Sewer System)

One possible approach to relieving the combined sewer system of the burden of 
stormwater flow could be to separate out the “clean” stormwater and groundwater 
flows from their sources, and to recreate the above-ground flow of former streams so 
that the sanitary sewage and wastewater can continue to be treated at all times. This 
separation-at-source is currently a major goal of New York City’s stormwater manage-
ment projects, and daylighting is a possible tool that is frequently mentioned in these 
contexts although it has received little deep analysis. 

Daylighting the creek encompasses a range of possibilities. The most dramatic option 
would be to create a continuous corridor of waterflow, ideally from the Harlem Meer to 
the Harlem River. However, a much more realistic option within the context of the city 
would be to create a series of green infrastructure sites, either connected underground 
by a porous drainage channel (such as buried gravel) or simply with enough capacity 
at each site to handle runoff. 

Long Term: Ameliorating Flood Vulnerability 

Through Resilient Landscapes
Another way that the historic Harlem Creek and wetlands still affect the area today is 
the susceptibility to flooding. Despite the landfill in the 19th century, the area’s eleva-
tion is still very low, especially along the old wetlands areas. This occurred in 2012 dur-
ing Hurricane Sandy, when flooding occurred along the FDR and the Esplanade and 
came inland several blocks along the former route of the Harlem Creek. 

Overall, most of the land between the Harlem River and Park Avenue is less than 15 
feet above Mean High Water (MHW), meaning that much of it is susceptible to flooding 
according to FEMA Flood-Risk maps for 100 and 500-year storms. This will only become 
more commonplace a risk as climate change causes a more rapid recurrence of strong 
storms, and so environmental resilience is a particularly important consideration for 
this low-elevation region.

Many of the same landscape features -- trees and vegetated and permeable areas in 
particular-- that would benefit stormwater control would also provide greater resil-
ience to storm surge flooding. Elevating the FDR would potentially remove it from 
flooding danger while providing easier connections to the Esplanade.
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Appendix 

Catalog Of Environmental And Built Environment Characteristic
1. Title slide: Bien 1891 map (Queens/Bronx Plate, georeferenced) showing East Harlem shoreline in 1891.
2. “Basemap.” East Harlem Basemap of Study Area (Dark gray on white background). DCP Building Foot-
prints; DCP Hydro Layer; FDR Drive, Wards  Island Bridge, Triboro Bridge from DOITT Lion Data.
3. “Harlem Creek.” East Harlem Basemap (light gray on white background) with Harlem Creek and 124th 
Street Creek wetlands and waterway areas, polygons traced from Sanitary & Topographical Map of the City and 
Island of New York by Viele, Egbert L. 1865.
4. “Harlem Creek 1815.” In 1865 the streambed was partially filled in already, but Viele’s 1865 map showing 
Harlem Creek was based on archival map from Randel, as he published in 1811 and 1815.
5. “Sewers 1871, 1815.” 1871 East 110th Street sewer line, overlaid with Harlem Creek and 124th Street 
Creek wetlands and waterway areas from 1865 Viele Hydrological map.
6. “Sewers 1937.” 1937 Interceptor Sewer to Ward’s Island WPCP (yellow) and 1871 East 110th Street sewer 
line (red).
7. “ Sewers 1937, CSO.” 1937 and 1871 sewers with current locations of CSO outfalls into Harlem River.
8. “Bridges 1951” Basemap with Ward’s Island Pedestrian Bridge.
9. “FDR & Triborough 1936” Basemap with FDR and Triborough Bridge
10. “FDR & Triborough 1936” Basemap with FDR and Triborough Bridge
11. “NYCHA (with dates)” NYCHA properties showing construction dates, by block area.
12. “NYCHA” NYCHA properties showing building footprints.
13. “Hydrology: Stormwater” CSO Sewersheds in Harlem Creek watershed
14. “Hydrology: Flood Risk Today” FEMA Flood Risk zones (DFIRM Flood Maps) - 100 year and 500 year flood 
zones.
15. “Open Space: Canopy Cover, Permeability” Potential vegetated and permeable areas from NYC 3-meter 
resolution landcover map, based on remotely sensed data. Green shows Tree Canopy; Grass; bare soil; and open 
water areas.
16. “Open Space” Green Infrastructure locations (DEP)
17. “Open Space” Green Infrastructure & Green Streets locations (DEP and DPR)
18. “Open Space” Green Infrastructure & Green Streets locations & Community Gardens locations (DEP and 
DPR)
19. “Open Space” Green Infrastructure & Green Streets & Community Gardens & Parks locations (DEP and 
DPR)
20. “Open Space” Green Infrastructure & Green Streets & Community Gardens & Parks locations, with re-
maining green and permeable areas from Landcover overlaid (DEP and DPR)
21. “Street Trees: 2005 Tree Census.” Tree Census locations and results from 2005 Tree Census (DPR)
22. “Street Trees: Adopt a Tree 2012” Street Tree locations from 2012 DPR dataset on “Adopt a Tree” GIS layer.
23. “Street Trees: 2012” Current Adopt-a-Tree data in comparison to 2005 Tree Census suggests street tree 
counts in East Harlem have increased, and the gap between East Harlem and Upper East Side in terms of tree-
stocking levels has shrunk.
24. “Street Trees: 2012” Treekit’s survey in September 2012 over a portion of the East Harlem study area 
showed even higher numbers then the Adopt-a-Tree data showed on the same blocks, suggesting the Million 
Trees targeted plantings have continued to increase street tree stocking levels.
25. “Waterfront Access - 1/4 Mile and 1/2 Mile” - Showing buffers based on linear distances to Esplanade 
Access Points. This represents standard model for determining the residential population areas that are within 
walking-access distance to parks, but based on the distance over the pedestrian bridges and the fact that the 
FDR and access ramps are not pedestrian-accessible it might not be an accurate representation for this study 
area.
26. “Waterfront Access - 1/4 Mile and 1/2 Mile” - Showing actual pedestrian distances to Esplanade us-
ing DCP LION data on pedestrian-accessible streets and paths. Based on DCP LION Data, with all Streets, Alleys, 
Paths, and other possible pedestrian routes selected based on “FeatureTyp” Attribute, and with non-ped values 
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then deleted based on the “NonPed” attribute. Resulting dataset then converted into Network and analyzed via 
Network Analyst/ArcGIS. 
27. “Waterfront Boundary - Pier Head, Bulk Head” Showing basemap with waterfront detail along Harlem 
River: delineation between the “Bulkhead Line” (limit of DCP Hydro data) and “Pierhead Line”.
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44.   (2012 DCP Community Profile)
45.   “The total land area [of NYCHA Projects is East Harlem] is 1.54 square miles (4.0 km2).[24][25]” There are 

twenty-four NYCHA developments located in East Harlem.[26  (see catalog for list of NYCHA projects in east 
Harlem.)

46.   (http://www.east-harlem.com/index.php/history/) 10/15/12
47.   (http://www.east-harlem.com/index.php/history/) 10/15/12
48. 1941 East River Houses, one of New York’s earliest public housing projects, opens as the first housing project 

to be built without demolishing existing housing.
49.   (http://www.east-harlem.com/index.php/history/) 10/15/12)
50.   (http://www.east-harlem.com/index.php/history/) 10/15/12)

51.   All spatial data for the Study Area  is from the NYC DCP MapPLUTO data of 2010. Study Area delineation 
derived by the authors..

52.   New Yorkers for Parks, Report on East Harlem Open Space.  http://www.ny4p.org/research/osi/EastHar-
lemOSI.pdf, p. 14.

53.   New Yorkers for Parks, Report on East Harlem Open Space.  http://www.ny4p.org/research/osi/EastHar-
lemOSI.pdf, p. 14.

54.   New Yorkers for Parks, Report on East Harlem Open Space.  http://www.nyc.gov/html/dcp/html/neigh_info/
mn11_info.shtml

55.   The primary components affected zoning rules governing FAR, building heights, and street walls. On De-
cember 16, 2002, the Department of City Planning certified the Uniform Land Use Review Procedure (ULURP) 
application for the proposed zoning amendments. Manhattan’s Community Board 11 voted to approve 
the rezoning proposal without conditions on February 18, 2003 by a vote of 25 in favor, 0 opposed and 0 
abstaining. 

56. http://www.nyc.gov/html/dcp/html/eastharlem/eastharlem1.shtml
57.   An M3-2 heavy manufacturing district covers almost the entire block between East 110th and East 111th 

streets.
58.   The M1-4 zone between East 109th and East 111th Streets was replaced with residential uses. Manufactur-

ing was prohibited on that area, but commercial uses could continue as non-conforming uses.
59.   http://oceanworld.tamu.edu/resources/oceanography-book/coastalzone.htm
60.   http://www.nyc.gov/html/dcp/html/wrp/wrp_revisions.shtml
61.   The water adjacent to the esplanade is under the jurisdiction of the New York State Department of Environ-

mental Conservation. Any projects planed for the water would have to pass through the DEC.
62.   A notable exception is the Flushing Creek which has been extensively reviewed for daylighting.
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