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Essay:

The Grid and the Greenway:

Rethinking New York City’s transportation corridors in the era of climate change
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Last year, 2019, saw the second highest annual mean
temperature since global averages were first calculated in 1880.
It trailed only 2016, the hottest year on record. 2017, 2015, and
2018 round out the top 5. With the exception of balmy 1998,
each of the top 20 hottest years have taken place in the first

2 decades of the 21st century. In New York City, the effects of
climate change are already visible. Sea level rise is driving a
marked escalation in chronic, tidal-based flooding across all 5
boroughs, heavy downpours are becoming distressingly more
common, and — as superstorm Sandy proved in 2012 - the city
is increasingly vulnerable to catastrophic storm surges.

As with many aging coastal cities in America, New York’s
population continues to grow in spite of the risk, and despite
an aging infrastructure struggling to keep up. This burgeoning
crisis is most apparent in the city’s transportation and water
management systems. Highways are operating well beyond their
designed capacity, with many elevated structures still in service
years past the end of their design life. The public transit system
has suffered from decades of underinvestment, operates with
unreliable century-old hardware, and has seen scant service
expansion in several generations. And finally, flouting long
established environmental laws, the city stubbornly continues
to discharge raw sewage into its waterways — even as those very
outfalls are steadily submerged under rising seas.

The city bureaucracy has begun to stir, if not yet in a unified
fashion. Over the next decade, municipal agencies collectively
plan to spend over $15 billion on transportation and over

$19 billion on environmental protection. 2 billion dollars’
worth of individual coastal protection projects are progressing
towards construction within Lower Manhattan alone, with
more ambitious shoreline extension concepts around the city’s
financial district currently on the drawing table. These first
steps arguably begin to put New York City heading in the right
direction, but a comprehensive response to climate change

will require more than simply expanding and elevating our
infrastructure.

Adaptation is perpetually exciting for its urban design
opportunities, but mitigation should be the first order concern of
designers. Fostering reductions in carbon emissions and overall
energy consumption is critical; we can make our buildings more
efficient, electrify our cars, and expand our renewable energy
capacity, but this alone may not be enough. We must do more
than exchange one energy source for another, we must also
think about how our cities are organized, how to move people,
goods, and services in a cleaner, more effective way. For this,
our infrastructure — what it is, what it does, and who it is for

— must change in a more substantive way. Our systems must
become more multifunctional, more sustainable, and address
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the threat of climate change in multiple ways.

To be truly transformative, we must rethink our transportation
corridors at all scales and modes, from surface streets to
highways. We must reimagine these publicly-owned spaces
such that they both emphasize low energy transportation and
prioritize space to address the new environmental stresses that
come with climate change. Bicycles and the inherent efficiency
and flexibility of bicycle-oriented infrastructure will naturally be
key in realizing such a future. The following study explores this
question by examining 2 specific opportunities, surface streets
and arterial corridors. Each is exemplified through conceptual
proposals that rethink the most valuable asset planners have at
hand: the right of way.

A drainage problem... Like most metropolises of a certain
vintage, New York City was built on a combined sewer system.
In their original conception, such systems were effective and
efficient precisely because of their agnostic approach to water
quality, quickly expelling an undifferentiated mixture of sewage
and stormwater into the rivers and out of town. As urban areas
grew, likewise did the concentration of pollutants in waterways,
ultimately leading to a series of environmental reforms in the
1970s and 80s to dramatically reduce discharges. Older cities,
undergirded with hundreds of miles of pipes designed to dump
waste, have stumbled along on a quixotic decades-long attempt
to patch up their sewer systems so that they do not. This

spliced together network of interceptors, parallel conveyances,
and pump stations acts to divert the polluted mixture away to
treatment plants. While appropriately functional under good
conditions, New York’s system is regularly overwhelmed by
rainfall, reverting to its original failsafe design and shooting
billions of gallons of polluted water mix into the Hudson and
East Rivers.

Sea level rise and increased precipitation events due to climate
change will exacerbate the problem, leading to increased
discharges in the short term and, ultimately, a permanent
failure of the system. The vast majority of CSO outfalls (where
the mixed water exits the sewer system) lie below the anticipated
high tide line in 2050, eventually creating regular, systemic
backups, and flooding the interior of the city — near every

time it rains. There is no easy solution. Within the complex
subsurface of Gotham, full modernization of a 500 km* drainage
network seems to be a multi-generational prospect, necessitating
creative approaches to water management in the interim.

A transportation problem... In age and length, the New York
subway is rivaled only by the venerable London Underground.
First opened in 1904, the 380 km system in use today was
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largely in place by the 1920s and continues to rely on 19th
century technology for switches and signaling. After decades of
disinvestment in favor of automotive infrastructure, the city’s
metro has become notorious for delays, overcrowding, and
system failures. This continual maintenance and operations
catch-up game has precluded natural service expansion, leaving
large geographical gaps in connectivity and mismatches between
the city’s high growth areas (many in former industrial zones
along the waterfronts and deeper into the outer boroughs) and
where one can actually go by metro. Crosstown connections

are limited in even the densest parts of the city and virtually
non-existent north of midtown or outside Manhattan; these
vital links are instead tenuously made via bus and bicycle on
corridors designed and built for personal automobiles. As with
drainage systems, a wholesale modal shift seems simultaneously
necessary and impossible.

And an opportunity. The issues outlined above are not

news to the city, its agency leaders, or its extensive network

of professional planners, designers, and engineers. A number
of initiatives are underway that focus on various elements of
specific infrastructural problems, from significant budgets
being set aside for environmental and resiliency purposes to
targeted policy developments to increase bicycle ridership and
decrease automotive desirability. These are all unabashedly
“good things”, but in their balkanized and sometimes one-off
nature, the efforts miss a greater opportunity to achieve more
comprehensive, transformative change to the urban fabric.
What we could be doing at this critical juncture in New York
City’s development is to begin fundamentally rethinking the
organization of public space and land use within the 5 boroughs.
We could be looking for opportunities to multiply the value of
our capital investments by layering transit, water management,
flood protection, and civic amenities within the same corridors
and the same infrastructure projects. If we do more of what

we could, we might better prepare the city for growth in this
century and the next, rather than only endeavoring to fix the
errors of the last one.

Notes:

1. https://climate.nasa.gov/vital-signs/global-temperature/

2. From about the turn of the 20th century to 1990, the world’s relative sea level
has risen on average 1 to 2 mm per year. Since 1990 however, this rate has
sharply increased to approximately 3 mm per year. In recent years, low lying
areas such as portions of the Manhattan shoreline and in Broad Channel,
Queens are seeing more tidal inundation.

3. https://www]1.nyc.gov/assets/omb/downloads/pdf/ptyp2-19.pdf
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Navigating Manhattan’s Grid

In our investigation of Manhaltan’s grid, the team ulilized
open-source urban dala Lo evaluate the current system and
identity key opportunily corridors. The research began with an
exploration of the current bicyele network functionality and
from the usage dala extrapolated probable stress poinls and
apparenl gaps in conneclivily.

To start, the team mapped Lhe current street network, with
particular attention to corridor dimensions, constructed bike
lanes, and sewer outfall localions. Tt is no surprise that most
protected bicycle lanes exisl where space is more generous,
primarily along the large uptown-downtown avenues where
the right-of-way is usually around 30.5 m wide. Like other
transportation modes in Manhattan, the current cycling
infrastructure is better suited for going uplown or downtown
than going across lown. By comparing streel-level dala with
sewer outfall locations, primary sewer lines can be inferred,
and priorily can be given to streels Lhal may also be suitable
instigators for stormwaler improvemnents.

To address the question ol where current siress points may
be, the team mapped all reported traffic accidents involving

pedestrians or cyclists. By aggregating Lhis data, we can sce
where Lhe salety “hot spots™ are and use Lhis information Lo
priorilize improvements. The resultant mappings demonstrate
that there arc certain key crosstown streels with markedly
higher accident rates.

Finally, the team aggregaled Lthe ridership dala from Citibike,
the city’s largest bikeshare program. to shed light on where
cyclists are going and whal roules they may be laking. First,
the team evalualed the trips (stalion to station) Lo better
understand where the heaviest demand oceurs. Then, the
crosstown and uplown-downtown Lrips were isolated, and cach
ol the route laken was estimated using Lraffic routing sofllware.!
By overlaying and comparing this informalion, a series of
priority cross-strects were idenlified as candidates for new
streel typologies — (o be explored in corresponding design
projects.

Notes:

I OSMnx routing package was used. Boeing, G. 2017, “0SMnx: New Methods
for Acquiring. Constructing. Analyzing. and Visualizing Complex Streel
Networks.” Computers. Encironment and Urban Systems 05, 126-139.
doi: 10.1016/j.compenvurhsys.2017.05.00
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pedestrianized area, but promotes a safer, more livable
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-OSMnx routing package. (https://github.com/gboeing/osmnx)



The Cross-town Greenway:

A prototype for a new street type in Manhattan

in collaboration with Starr Whitehouse Landscape Architects & Langan Engineering
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In 2018, ONE was commissioned by NYC Parks and the Mayor’s
Office of Resiliency as part of a multidisciplinary team to
develop a resilience vision for the East Harlem neighborhood

in Manhattan. The result of this was a comprehensive plan for
adaptation to climate change impacts through an integrated
approach that includes coastal protection measures, stormwater
management, and urban heat island strategies within a larger
framework for open space and increased social resiliency.
Building upon the lessons learned in the Vision Plan for

a Resilient East Harlem, ONE continued to independently
research and develop ideas for the longer term evolution of the
neighborhood. One of the most significant challenges identified
by the study was long-term stormwater management. Like most
of New York City, the area functions with a single combined
sewer system that becomes overwhelmed regularly. Stormwater
mixed with raw sewage discharges into the Harlem River almost
every time it rains. Even today, the area experiences frequent
flooding in the streets, sidewalks and basements. In the future,
rainfall will increase and sea-level rise will block this water
from flowing into the river, causing polluted water to flood the
community more and more.

Given Manhattan’s topography and street layout, major cross-
town streets are the natural site to begin addressing stormwater.
For much of Manhattan, uptown-downtown avenues run parallel
to the rivers, while crosstown streets typically run perpendicular
and usually house primary sewer lines that convey combined
sewage to the shore. By reconfiguring these streets, they can
become the instigator and organizing spine of a new stormwater
conveyance system. At the same time, a new street type in
Manhattan is introduced, where green infrastructure, low energy
transportation, and public amenities share the same space.
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The original topography of Manhattan island was much different
than it is today — a rugged landscape with springs, streams, and
tidal marshlands. As the city and the grid expanded North, the
hills were flattened and the wetlands were filled.

In the 1811 Commissioner’s Plan that established the Manhattan
grid, 106th Street was one of 15 designated crosstown corridors;
at 30 m wide, it is nearly twice the size of the standard east-
west street. A half-century later, as the physical development of
Harlem caught up to paper plans, it became clear that the hills
between 96th Street and 110th Street would be too challenging
to make into developable blocks and that the newly designed
Central Park should absorb this landscape. The park was thus
extended, truncating 106th, yet the original (now oversized)
crosstown street width remained. The remaining eastern
section of 106th coincides with the lowest points in Harlem;
once the home of a stream that carried much of the watershed
of northern Manhattan. This combination of topography and
available space makes the corridor an ideal site for addressing
stormwater.

The subject project proposes to reestablish the 106th corridor
as a naturalized greenway connecting Central Park to the East
River. By reorganizing the use of space within the right of way,
it would make sufficient room for daylighting the historic creek
and creating dedicated bikeways and public open spaces, while
maintaining critical bus routes and limited local traffic.

By reducing travel and parking lanes, the roadway can be
transformed into a green corridor that gives space for water to
flow, plants to grow, and people to cycle and walk safely. Rather
than fixing the roadway and placing the greenway in the middle
or to its side, the street meanders in response to the greenway,
giving more meaningful open space to the adjacent sites.

Opposite: Aerial view of a potential
Manhattan cross-streel greenway
(looking west toward Central Park).
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Sanitary & Topographical Map of the City and Island of New York (1865), known
as the Viele Map, illustrates the original topography and wetlands of Manhattan.
Ty —LHIRE LTHIONS =2 —F— e BOWE - HIEK (1865) » Y2 \w &Y
DITA OHIFE LT 2 28 D,

HARLEM . ° .
MEER / / .

| 1

L ] ]

107TH STREET

| MADISON AVENUE

2018, TV T—FFUFaT7 TV
P—NZALFEZ2—F—IHD/IN—V R -
YR UI—237F (NYC Parks)
ELVNIVY— - F T4 X GRELHRE
/" Mayor's Office of Resiliency : MOR) 5
5. ZWEEOF—LO—EL LT IV/\Y
BYDA—R b+ N— L LHEOBEET ¢
VIVERETBLOEREIN, I TE
EHENFEEDIFE. =T« AR—ZAPR
Bt aiigiit e BiIs T AEGREHDE
DT, BEERER EREORKER. #h
BOE— TS FEEESGHREIN
FT7Oo—FEBELT. [EZHOEEICHG
TEHRENGEHE TH T,
LIYIV b e A= N=LLDTx
Jav - TSUTREAREIER LT, TV
IE XD EERIE DT DI T A T« 7% IH
BICHIZE - R UK TE R, HETHSH
IKENERELEEGREDO—DIB. WK
DRKEEDHDREANGHISK TH B,
Za1—3—UDFEALEDHREFRRIC, T
OHIFULE—DERA TR AT AIKKEFL
THY, EENICNERENDRET BRI
HB, RUBDOEFEKERLCYE > mKIE
MRS FCICEBRID L ST\~ L AJIITH
TNTW3, BETE, HEOER, S8,
HTFAELKE LTS, FRNIFEKED
BN & BT ERDTKDNANDITH &I
RENFKDNTZT 227 ¢ [TESITHEEIC
BNBHTEICBERTHA S,
RNy BRYOMELBIDLAT T D
. HEEYZEEDEY D RREORK
HEKEEDDIZTOERGBRHME A
feo XVINYZVDIFEERLEDIBFATT v 7
BIVEL TR EERK T
Za—HICHEFTLTES—AT. G
%8B FEANICERLTET, BEIE
ZOTICERLIEEKEKLE CEREES
TAEHERENTND, TNHDEYED
CWET T LT, ZOBEMESEMEHOMRNKE
W X7 LOFfeGRREER LD/
(Bh) £ TBHTENTED, BEFICE TITI,
BLCZEEIRDA > TS5, BIRIVF—DOR
B NEORBEEEEDE, IVNYEZD
M EEBEALEA TN S,

B DL BOBEBIELNDLURETIE
WHICESNEDNEDS Y FRT—TT
HOERVINYZVEOHNDTOEIZ. 58
DEFNERFKESEE>T W, THEER
/(71w R) BEITERBIEDNT. kEiE
BiSh, BHEISESHIITSNT
1811 EEBRHBEICL>TIV/N\YE YD
R\ (VU R BPESSN. 106TERE
YIEEE R B 15ADOTEER. U F—
IWD—DITEEENTZ, 30mEWLSZDE
IBld. ZENGREORBY O2MFEAVEET
BB, FiHEE. N— L LOBESMELOF
EICBWDC &, 96T EHBEY E110TBEE
YOBORIRERE LTERETZICEHE
[ICEBENARETVNTENBELSICEY . Z
DSV RRy—TFHrIGtEEN > b
SIb e =T D—BTHIFANSNB T &I
Eofs, BRUICLEBIFIEEN. 106TH
BYRERBEINL HEENTEZEVD
(RETWRILT E3) STEROERBIEZDOE
FHFINf, BENFI106TEREY DR
AIEEDIE. N—L LOREBEVEFRE—HL
TWee ZTRERHDT EHIR VNV EZZD
EXRFDKDIFEAEEREATE. 1THRDNII
OFEFRTH>fc. TOMFEFIHRTRERZERM
DFEFEHLEL. 3V F— /L ERMEFORK
ICHIST %5 X TOBEN RS L LT,
7Oz y ME106TEOIU F—iLbE, ¢
YESIW e N=EA—A MIEREIBRE
EYRLETU—ro 4L LTEBET S
CEERRLTWVWS, EROEEATERD
FUOAEBERT AT ET. FARD/NZR
REBEMNGHIEOBEMHER LEHS, E
SEHENIICES LES S L. ERO/NA
IITALINTY Yy 7 had—T2 « AR—R
DfEBITTREEEEDUELTVS,
HOBERERBEEEZHIHET ST LT £0OZE
BE, KHFN. BIHEB. ALDHREIC
BERHILRY, S{HDEEELES5T.
OO F—IVICEBT 2T ENTES, B
BEBRELTIU—VI 11 2ZOFRESD
WERIBICBLC D TIREL, FU—roxo
TS LB BMER D TR A E . ERR
BUODHLHICEY ELEA -T2 « AN—
RELESTEDEED.

Conceptual aerial of a reimagined cross street that makes more room for water, people, and sustainable transportation./ 7K. A, FfERIRE
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The Triboro Corridor:

A prototype for a new bicycle superhighway
in collaboration with Only If
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Aerial photo of the “Triboro Corridor”/ b5 R— - ES) r—)l] %Eﬁ’i
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As part of the Fourth Regional Plan, One Architecture & Urbanism
and Only If were commissioned by the Regional Plan Association
(RPA) to develop a proposal for repurposing an underutilized freight
line as a commuter transit system linking together the outer
reaches of Brooklyn, Queens and the Bronx."

Re-conceptualizing existing right-of-way and adjacent spaces,

the new “Triboro Corridor” would create a 24 mile (approx.

22.5 k) long linear park and greenway, anchored by a new
passenger rail line and a bike “superhighway”, stitching together
underserved regions of the outer boroughs. The multi-layered
schematic includes an integrated stormwater management system
fed by the adjacent street networks. In these revitalized and re-
prioritized zones, large catalytic projects would be combined with
smaller organic developments, generating capacity across the
outer boroughs for the growth of regional affordable housing while
keeping value creation local. By 2040, its service area will support

nearly 3 million residents.

Notes:
1. https://4c.rpa.org/corridors/city
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Cross sections illustrating both the elevated and trenched corridor conditions/ &R L EDH 2 BEEOIRER R WiE X

As New York City grows and real estate development
decentralizes, the city must evolve from a public transit system
that is purely “hub and spoke” to a network that can take
commuters to and from the outer boroughs without entering
Manhattan. At the same time, the outer boroughs lack safe
bicycle infrastructure. With a land area of nearly 800 km?* and
the worst average commute time in the US (36 min one-way),
the city must not only expand public transit but also expand
alternative transportation options. The Triboro Corridor could
create a way for cyclists to travel long distances safely and
efficiently. At nearly 40 km, end to end, it could also provide
significant recreational benefits along its path.

The corridor’s form shifts as it progresses through widely varied
local geographies; sometimes it is a trough cutting below low-
rise neighborhoods, elsewhere its rails elevate above the city’s
light industrial and warehouse districts. The character of

space and the services it provides could adapt to the physical
conditions and social demands of each geography.
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Opposite: Map of the right-of-way
corridor within the context of New
York City’s transportation network.
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Axonometric illustrating an elevated corridor,/”

Axonometric illustrating a trenched corridor /DA ENTZIY R=LDT 7V ) A v T
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