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Point distribution map of existing sink capacity based on vegetative cover
{green biomass points) and soil organic content (brown points)

The plot was interpolated from USDA Matural Resources Conservation Senvice
=0l Reconnaissance Map and NASA Earth Obsenvalory aeral image of
vepelative cover. The plot shows relative sink capacity (nol guantified volurme
of sink) to assess density and dispersal of existing sink areas.
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CITY SINK:

ENGAGES CITIZENS

N SUStanng enmacnmental
processes al chac, community and indi-
vidual scales by recasting
nirastruciure for ecological recovery
a5 meannghul crac landscapes.

ENGAGES DESIGN IN AN EXPANDED FIELD
by shifting urban design and planning
obecthves o orchestrabon of socal
sy@ems within muli-scalar emaronmental
[FOCESSEs.

ACCESSES DIVERSE FUNDING
opportunities, tapping into carbon credit
markets. and nstigate planning policy
changes 0 reduce urban net
atmosphenc carbon emisSions

Dt Pl Thexny aiens Ml $ome of T
b Sodape Ry we curnenlly Denell
Bom & due b e se-Soeestabion of sorcules]
lznd W e sl cemiury (Compion ol al) The tacl
Tl canon enchane only GOCUS I QoW
pikan munbeschl Feirs: el b @ oo Bl hulore
capacily will b iower a5 those lotests malue

ENGAGE URBAN ECOLOGIES SYSTEMICALLY. Planners
musi revamp urban infrasiructure systems o integrate human
spalral praclices and environmenal processes.

OPPORTUNISTIC STRATEGIES that disperse across the city
to latch-onto existing physical structures, policy or funding
mechanisms, are gorng to be inherently more robust than stang-
alone projecis.
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recover diversity in the vurban biome
, ! 2 fter- CITY SINK orchestrates urban land life-cycles and the carbon cycle
No single remedy can effect ecological change, we need
to systemelize many apparatus for transformation.

I

sink investment: low - high

06_bio-sound barriers
07_sidewalk strips
08 street strips

A soil carbon economy: a timely opportunity for all nations
“The economic value of soil carbon needs to be assessed with consideration for both on site and off
site effects. Procedures are needed for a defensible soil carbon accounting system, and policies need

09 _deadwood

10 _phyto-leach fields to be established that provide incentives for net scil carbon sequestration at the global scale. Such
i policies can provide financial incentives for the restoration of degraded and impoverished soils, while
11_pyrolysis power plants achieving reductions in the rate of buildup of atmospheric CO2 levels.”

From: Carton Secpeosiraion: Posisn of the 5ol Soencs Socoly of Amorica, Propacced by 5554 Ad Hoo Commilios S5
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| suburban sinks | sink duration

lifecycle location short term (<10y)  middle term (10-50 y) long term (>50 y)
LEFTOVER SPACES: vacant/'unmananged/underused land

“vacant” lots ——{ phyfo-labs productive in areas of potential contamination
— verge grassiand supports community action
— maritime shrubland for near-shore lots | successional to maritime forest >
marginal land —{ phyto-/abs long-term test zones for plant system tolerances to urban conditions |
right-of-ways -1 verge grassiand mass production capachty -
L mantime grassiand stable coastal sink

{ “maritime shrubland for near-shore tracts. successional to maritime forest >

gray water leach fields phyto-labs revalue land-based water treatment v. construction costs of new filtration -
brownfields —{ phyfo-labs test to establish Zones of continuous contaminant breakdown [E—
parkland max-bio parkland  expansion of MMW-

CIVIC 'STRIPS’
sidewalks — sidewalk bio strips shifting sink ROW's

Sl B wale bioeas ComEin Dotk and Fydro msaMiE
civic plazas and squares “verge grazsland combine park and production zones
building structure — greenyroof) fieids public view/civic production
wetland barrier strips — island wetiand edge m“m -
ECOLOGICAL EASEMENTS
harbor high and low sak marsh undevelopable parceis have high sink value |-
beach strand high and low salf marsh undevelopable parceis have high sink vaiue |
residential easements —— “Lerge grassiand combine park and production zones [
“bonusable” sinks max-biomass in Manhattan |




CITY SINK - field sinks

CITY SINK is a mechanism for enrichment of urban ground, both in its organic
chemistry and as everyday visceral experience. With investment in both the
regulated and voluntary carbon markets rising, it is clear that carbon credit
marketing profocols will be formalized across all sectors affecting net emissions
in the near future. The current burst of research into quantifying carbon sink
capacity will inevitably lead to metrics for calculating net emissions for even the

most complex urban areas. This preésents an opportunity to leverage invest-
ment to create compelling new urban landscape types.

 IEIESiAkS] sink duration

urban lifecycie locaton  short term (<10 y)

mu'hm_-!m nd

~ verge grasshand - supg

marngmnal land —

gray water leach fislds

= Iy m a8 y L = l [.m _l . I . l y u h _:-:-' '-:- -al'.:--'-_-r"-- -:_al-'ﬂ. “ y .'.JI.I..-.'.'...- B s '.:'I_' I-.'-'.I':r'.'--l'. [T
s municipal leach fields - mapped a5 sewage tresimeni pland siles
high and low salt marshipreserved wetiand zones - mapped as NYC watiand amsas plazasisquares ‘verge grazianc combine park and production ;
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CITY SINK - field sinks: urban 'unmanaged’ land

Sink infrastructure leverages underused industrial lots and vacant city land as a pervasive
carbon storage infrastructure that improves neighborhood character without burdening
“the neighbors” with maintenance labor. Some lots are simpley planted to recover native
eco-types and left to evolve, others are planted and managed by DEP to remediate toxins
in the soil. The “wild” look of the nalive systems is offset by the formality of the phyto-
remediation crops. Selection of plant type is contingent on assessment of the physical
conditions of the lots and real-estate value life-cycles. Fields revert to development and
new fields are folded into the system in accord with city land-use dynamics.

M maritime forest recovery
i

T —

ADDRESS: 328 Barretto Street

Description: City of New York. Block 2774. lot 205
length: 381" width: 88" lotal area: 38.318 =f

ADDRESS: 1294 East Bay Street

Descripion: Privately owned. Block 2774 lot 331

i _ _ length: 105 width: 96 fotal area: 10,080 st

Large lot. Vacant lot (1) les along north side. auto stockpile Large kot Vacant iot (6) lies to the west. Opportunistic low

kot bes along west side. Opportunistic weeds, shrubs and

dead trees visible on lot. weeds and shrubs visible on ot

cegreecipemensity  FURBRI mpevios  dogmecipamessity  [ibte oo
soll organic carbon low high  soil organic carbon low high
cogros o corten DT seosecrowns oW e
degree of visual contaminants  IOWINII high  degree of visual contaminants [l high
degree of visual vegetation  IGWL | high  degree of vicual vegetation oW high
degree of ight dogree of sght | fullsun
veva vt I v e -

wogmectconpacion L] eveectomecn
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FHYTO-LABS
These lots show signs of contamination (mainky
from adjacent auto and container stockpiling lots).

MARITIME SHRUBLAND
These lots have opportunistic woody plant
growth in & zone with offshore winds. Potential
for long-term successional storage.
MARITIME GRASSLAND
Proximity to sewage freatment and alectrical
infrastructure (leach fields and pyrolyitic powerplant
opportunities) make this opportune for grass production.
SALT SHRUBLAMND
Extreme conditions, wind, drought and salt spray,
indicate need for a rugged type with lithe maintenance.
MARITIME FOREST
Ewsting woody vegetation in a zone with salt spray
indicates potential for boosting existing successional
processas (o maximize sink growth.
Dried out medians can be converted to productive zones
with varge grassiand. Economic stimulus boosts
maintenance and a more robust planting
can be acheved.

total unmanaged land conversion in the Bronx study




CITY SINK - field sinks: bonusable sinks /

bonusable sinks
33 Acres of Private Public SINK AREA

bonusable plaza area

BOO-866T &f

B667-13,333 =i i
. 13,533-20,000 sl 0550
o + 20, 000 21 D00

24, -

bonusable sink area equals 50% of 37 448 5];5135 -a _'_'_
mean plaza and sidewaik widening 51 872
area in privately owned public spaces 32 000 e
pius 80% of all aress designated as ¥ |
" rrusrganal ™ LTS el
Prrvately curead Ptk 500 (20000 W soure 20085

Sl 5 Kapden, Pl Chareig! Pl Space J000

51635 (28.253)_

56281 |
30 623 (7 623) 'H_

o 77605
21 009
| _3ngs

Financial Bonusable Sink District

Midtown Bonusable Sink Distriet
reconeideration af Auman social Space in Tarme
ol sink-capacily mandates conversion of under-
used spaces info civic productive land.
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green rncrf fr‘eh:fs

Green roof improvement districts are zoned based on public visual access -
i:mng ‘.lnr thn huck in provoking a reconsideration of urban terrain.

ol -n..*.:r'r -.ﬂ'l- rr‘nﬁ-
"1 b "‘f:rL_A;I'l

& shallow intensive green
roof system can enable
retrofit of existing structures
to support habitat-capacity

first year Sped scaiter
each symbol represents one
sead par 100 3 instalabion ina

u
E
T
ranckom broadcast iy £ = or agricultural planting with
> zE a load rate similar to an
green symiboks indicate grasses H ‘: %‘ extensive greenrcof that is
and perennal spacies that s e e limited to a monoculture of
bioom the second year s 8 F sedum
v T
= oL L
T &
second year and beyond: T3 %
Fastes expiend, perennials ir B RS- St oty
E * -——— e Del e ' oyt Bamat an Lurs s 1
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perenmals tzke chape
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e et nes
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=l AT T
Ser-wroeen e latnc

MR IR ey Wit
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interspecies competition and commensal relations animate green roof fields



CITY SINK - line sinks: highway bio-sound barriers

bic-bamier: S080 i x 25 it area (H x 1.5-sides) x . 75 coverage
brofix 18 miles= 41.0

manhattan 1 mile= 23

bdynigns 24 miles= 54.5

& 13 milleg= 300

estimated TOTAL new acres: 127.8
*nofl including retrofit of trench walls and rail

the drape
- gnabies retrofit of exdsiing con-

 Chele soundhwals 1o Camy verbcal

beo-miass withou] exiense
i

- can be combined with solar
pansds on south facing sound
walls lo generate D carbon elec-
triciy as well a5 snk capacily;

- is designed with a deep profile
0 incorporate 3 thick laver of sol
mitx for long-tem plant geowth of

~ diverse plant species {and anin
-~ suighon laves if necessany,

" - CoEaies Shate and wnd pho-

folds 1o sustan plands in harsh
condiions

- uses folds 10 norease surlace
anea for plant-ood contact and 1o
increase growth (and thersfone
snk capacty) of bomass per
square foot of ground area

- can be nstaled on both sdes

¢ bngar el of wa = 10+ Jeel of ;ﬁ-.':l"!'l'.'hj SLriac)

: 'Snlrmm_? the heoigtel vertically into 2 diepo colls
assisls i oven water @sinbulion by creafimg
discrest by e 2ones

5ail min

drip tube
insulation and
waterproof backing

mesh surfacs
geatextie wrap

gectErtie plug

existing sound barrier retro-fit
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new sound barrier construction

Bio-Cage Construction

Mew Bio Sound Bamers can be installed in any location a concrete
barner can be constnucied. Sieel columns support a rebar cage
that contains a soil and gravel core - think vertical berm.

The rebar cage frames three biomass zones
1) gectexdile retamed verbcai soil plant bed,

2} a laitice Frame that serves as a form for prening a hedge, and

3) atreliis for climbing vines. Soil'gravel cores must ink at steel
columns o obstruct highway sound.



CITY SINK - line sinks: sidewalk strips

sirip cakculation
1 mile (g 15 leet wide = 1.81 ace {6 coverane]

brona @ 17T + grip AT = £4 aces
manhatian e id+ gJ@ripT0= 84 aoiws
bkchyn/ogns: & 53 4 sirip 104 = 15T actas
- &x 5 4 grip 8l = B8 acres

eagy-fo-acheive estimated TOTAL pew acres: 361
*not including other opportunities nofed below - the
amount could be tenfold in 20 years

base map souste Van Aen Insttute T olumbly Uneersity Gateway Waps
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Exghing Snset Sps

sedEwal andor sirest Sps

cithier opporiuntes

- mapped 35 MY and B major roads deched o endecrie SROradic mplemeniaton
- apped & bus roules, which often have wider sireslisidesalk profiles

- FspEed &S bl foules, whash are sited i aress of less Fafic congetion

- wban ral comdors — designaled public tranEporiabon-wEys

CITY SINK direcis our aftention to the unseen — fo the urban ground as substrate for strategic inser-
tions of biotic processes that balance visible vegetative biomass with organic soil storage capacily.

STRIP SINKS:
- support an array of urban landscape operations (bio-mass production, phyto-labs, nursery stock.)

- are able to pervasively colonise human habitat to boost plant and soil ecologic processes to
amplify carbon sequesiration.

- diversify the image of the city to accommodate lifecycles of disruption and decay, demanding &
public re-evaluation of the urban landscape as civic investment and coordination of professionals
across science, design, law, policy, and economics.

CITY SINK 07

UTILITY SINKS

Lew-c0st snks that can be mlilled at regular intervals
along sidewalks between 10 and 15 leet wide. The
sinks can be large planters over structurs, ar simply
sidewalls bolted to an expanded sidewalk slab over
soil or fill subgrade. Subsurface utilities are
indicated on the plantad wall and if mecassan the
planters can be removed for large-scake sigewals
Work

BASIC STRIP SINKS

Shawn in the detail at the top of the board, these
ginks are inear plantings that re-engage urban soil
processes i oty crculabion infrastructure. Located
along arbculated building facades or at the streat
curh edge, the strips insinuate themselives through
out the city. A consistent, minimal, aesthebc of
ulility reinforces the "public-ness’ of the sinks. Sinks
do not rellect adjacent privale property design
values

- SEATING SINKS

Social spaces are nol diminished by sink nirastruc-
ture. Features latch onbo the sinks and the sinks
creafe a public backdrop for urban events and
informal gatherings

Agro-Sinks

Strip Sink maintanance regimes could evolve to be
seif-sustaming. Urban agneulture 12 getfing a let of
aitention - NYCDPH could integrate its urban
lorestry initiatves with sustainable forest econo-
mies



CITY SINK - point sinks:
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pyrolysis-biochar feedback loop

“Pyrolysis is a carbon negalive process, meaning upwards of 90%% of the CO2
that would be refeased through combustion is capiured as biochar...

Combustion of bic-oil in an engine, bailer or turbine will release CO2. However,
in genaral these emissions are more than offset by the carbon that is seques-
rered in the biochar. In addition, bio-oil combustion results in remarkably low
amissions of NOx and S0x. Finally, remember that bic-cil is produced from
washe which would otherwise decompose complelely into CO2 and methane..

Bwochar has been shown to be stable in soils for up to 2000 years. [hat 1s an

order of magrniude longer than any other carbon storage lechnology. ™
from Disarming the Bio-Char Wars, www re-char.com

Sio-snergy produced Dy Pyroiysis. an anaerobic iow T bum, produces biochar a5 a by-product.

Baszingr i & Feghi-carbon SOrberl 5l armendre il el BooEE bed- il produshan

Bipohar is & Two-pnong attacik on Fegh airmosoheric carbn counts:

1. STABLE SO CARBON SEQUESTRATOM

o ACCELERATED BIOMASS GAIM VA mycorrizal fungi prefer fo
germinate on charcoal-
biochar directly supports soil
carbon transfer mechanisms

synithalic gas
co-products
ndustriai matenals

ofgams washe sireams
dscarded tires
sewage sludpge
grimal waste
construction wasie
municipal solid wasie
CIOP MEsdues

BlolTuel

retum (o stable sl storage
agiad M WO, S0E
o InCreassa nutrent value
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CITY SINK - point sinks: Deadwood

Trees are often objectified in urban landscapes.,

rather than recognized as agents in ecological
processes. Maintenance regimes that seek lo
neutralize environmental processes in order to retain

a scenographic status quo must be replaced with
temporally adjusted practices that reveal life-cycle
processes. Revaluing deadwood means accepting that
plant life-cycle and successional conditions are not
always neat, and the mandate for maintenance often
arises from a short-term desire to appear managed.

Foresters estimate that carbon slorage in urban trees 15 only
4 4% of the total stored carbon in non-urban forest eco-
systems. Urban forestry programs that seek to elevate
that percentage in a meaningful way will have to alter
management practices to achieve sink rather than
produce source carbon emissions.

A hagh percentage of streel rees are shorl-ived. MecChanical
harvesting, transport and mulching of dead trees negale the
benefits of carbon slorage in ree iomass. A paradigmatc
study inferred that 50% of bomass stored carbon is released
within three years of muiching, with the remainder lost over a
penod of 20 years. Above-ground biomass that is land-
filled however releases carbon much more slowly - at
a rate of only 3.7% in the first five years. Alternatively,
recycling deadwood can reduce the rate of carbon
emissions - and depending on deployment, deadwood
can be usad to instigate new urban forest growth.

Mainlenance regimes are generally designed 10 value only
Iving trees. The sigruhcance of trees as part of emvironmental
lile-cycle processes 1S lost 1o the detnment of both human
and non-human biohic habital. Dead trees prowide awan

and small mammal habital, and cycle nuinents back into

god. Pathogenic fungi cannot sunive on deadwood, which
protects germnating trees 10 eslablish lorest eco-systems.

Reducton or eiminabon of produchon and transier of soul
amendments and lerilizers counts positrvely in carbon
accounbng. Ubtiing deadwood in park landscape
managemean! plans would boost eco-system funchons
without emissions. Deadwood can be used to instigate
successional growth in parks, enabling woody
encroachment into managed lawn areas that have
high maintenance costs both in money and carbon
emissions. In decomposition over time, deadwood
can actively elevate carbon stocks in soil.

CITY SINK 09

5d installation
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CITY SINK - funding opportunities by sector

enargy hub

DOE_US Dept of Energy
DOC_US Dept of Commerce municipal waste leach fields
NQOAA National Oceanic

USFW_US Fish & Wildlife

EPA_ US Environmental Protection Agency = field sinks ) S
NSF_National Science Foundation acant” lots g o
DOT_US Dept of Transportation marginal land -_‘

USDA NRCS_Natural Resources Conservalon Service

DOI_US Dept of interior

CNS_Corporation for National & Community Service

NETL_National Energy Technology Laboratory oo water leach fields
EDA Economic Development Administration . |

USDA_CEA_Cooperative Extension Service legacy” browmficids (X084
bR

Fo
L

\ -‘141‘;;'_-,1":_;- Renewable Energy Research and Development [DOE]
[ 28\ Regional Biomass Energy Programs [DOE]
V<" Energy Conservation R&D Programs in Building Technologies [DOE]

"/ . State Energy Program Grants [DOE/NETL]

. Assisted Housing Stability and Energy and Green Retrofit Investments Stimulus Program [HUD]

:_lﬁﬂ_‘ :“' A -— Core Facility Renovation, Repair, and Improvement [HHS/NIH]
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