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PROJECT 
PROPOSAL

Oysters play a crucial  ro le in  maintaining healthy 
marine ecosystems through their  abi l i ty  to  f i l ter 
water  and provide habitat  for  var ious species. 
The Bi l l ion Oyster  Project ,  a  New York-based 
in i t iat ive,  has been working t i re lessly  to  educate 
the publ ic  about  the impor tance of  oysters and 
restore their  populat ions in the waters around 
the c i ty.  This  project  combines educat ion and 
restorat ion ef for ts ,  wi th a mission to engage 
both marine l i fe  and people in  a symbiot ic 
re lat ionship. 

The central  inquir y  of  th is  archi tectural  thesis 
is :  How do we design spaces that  harmoniously 
coexist  wi th marine l i fe  and ser ve as recreat ional 
and educat ional  resources for  the publ ic? 

In the context  of  contemporar y  d iscourse,  th is 
research quest ion addresses cr i t ical  issues 
of  marine conser vat ion,  urban environmental 
reclamation,  and f lood protect ion,  as wel l  as 
modular  design and fabr icat ion.  The rapid 
deplet ion of  oyster  populat ions,  the reclamation 
of  post - industr ia l  waste s i tes,  and the need for 
resi l ient  coastal  infrastructure have become 
pressing concerns.  By explor ing a novel 
approach that  integrates oyster  restorat ion, 
publ ic  engagement,  and archi tectural  design, 
th is  thesis  a ims to br idge the ex ist ing gaps in 
these crucial  domains.  This  thesis  envis ions the 
creat ion of  an educat ional  and recreat ional  park 
for  the Bi l l ion Oyster  Project  using modular  forms 
inspired by ex ist ing wave diss ipat ion blocks. 
Whi le providing oysters with a habitat  to  thr ive 
and f i l ter  the surrounding water  of  what  was 
histor ical ly  an industr ia l  waste dumping s i te, 
the modular i ty  a lso considers repl icabi l i ty  and 
fabr icat ion,  as issues of  marine conser vat ion 
and coastal  resi l ience are not  endemic to only 
New York Ci ty.  The park not  only  contr ibutes 
to oyster  restorat ion but  a lso of fers a unique 

platform for  publ ic  educat ion and recreat ion. 
The project  postulates that  archi tecture can 
be a catalyst  for  the synergy between human 
and marine l i fe .  The outcomes of  th is  research 
project  provide a conceptual  f ramework for 
future urban water front  development that  can 
balance the needs of  marine ecosystems and 
human communit ies.
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Throughout i ts  r ich histor y,  New York has 
shared an endur ing connect ion with oysters. 
In  h is  book “The Big Oyster :  Histor y  on the 
Half  Shel l ,”  author  Mark Kur lansky astutely 
notes that  “the histor y  of  the New York Oyster 
is  a h istor y  of  New York i tsel f .”  These humble 
mol lusks not  only  p layed a pivotal  ro le in 
c leansing the c i ty ’s  waters but  a lso ser ved as a 
v i ta l  source of  sustenance and employment for 
i ts  burgeoning populat ion.

Dur ing the 17th centur y,  an astonishing 350 
square mi les of  oyster  reefs adorned the waters 
surrounding the NYC harbor,  boast ing near ly 
hal f  of  the g lobal  oyster  populat ion.  These 
oysters were notably  grander in  s ize,  wi th 
shel ls  f rom the 19th centur y  measur ing up to a 
remarkable 10 inches or  even a foot  in  length.

In a bygone era,  oysters were ubiquitous on 
the streets of  New York Ci ty,  standing as the 
or ig inal  street  food long before the l ikes of 
p izza,  hot  pretzels ,  bagels ,  and hot  dogs. 
However,  the ta le takes a somber turn as 
overhar vest ing and pol lut ion besieged the 
harbor’s  waters,  leading to the t ragic  demise 
of  the once-thr iv ing oyster  populat ion.  By the 
turn of  the 20th centur y,  these once plent i fu l 
creatures were sadly  considered v i r tual ly 
ext inct .  The r ise and fa l l  of  the New York oyster 
mirror  the changing t ides of  the c i ty ’s  own 
narrat ive.

The oyster,  a  v i ta l  keystone species,  p lays a 
crucial  ro le in  maintaining the balance of  marine 
ecosystems.  Ser v ing as di l igent  f i l ter  feeders, 
these remarkable creatures c leanse our  oceans 
and r ivers with extraordinar y  ef f ic iency,  wi th a 
s ingle adult  oyster  capable of  pur i fy ing over  50 
gal lons of  water  dai ly.  Their  f i l t rat ion process 
targets a lgae,  thereby enhancing water  qual i ty 
burdened by excessive nutr ients and curbing the 
occurrence of  a lgal  b looms.

In addit ion to their  pur i fy ing prowess,  oysters 
ser ve as archi tects of  underwater  havens.  Their 
nooks and crannies of fer  refuge for  smal l  f ish 
and crabs,  foster ing a diverse aquat ic  habitat . 
The oyster ’s  contr ibut ion doesn’t  end there;  i t 
becomes a canvas for  mussels ,  barnacles,  and 
sea anemones,  creat ing thr iv ing ecosystems that 
become abundant food sources for  commercial ly 
valuable f ish.

Beyond their  ecological  s igni f icance,  oysters 
bestow numerous benef i ts  upon humanity.  They 
ser ve as a source of  sustenance and l ivel ihoods, 
providing food and jobs to communit ies. 
Moreover,  oyster  reefs act  as nature’s  sent inels , 
forming natural  storm surge barr iers that 
safeguard against  erosion and protect  vulnerable 
estuar ies.  This  protect ive ro le is  par t icular ly 
cr i t ical  in  the face of  c l imate change,  of fer ing 
essent ia l  ser v ices to coast l ines,  inc luding those 
at  r isk ,  such as the dynamic shores of  New York 
Ci ty.

HISTORY OF OYSTERS 
IN NYC

THE OYSTER
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Top:  Bi l l ion Oyster  Project 
Volunteers working to restore 
the oyster  populat ion

Right  Page:  Photos taken 
from my volunteer ing 
exper ience with BOP 
dur ing Summer 2023. 
Here,  volunteers and wash 
shel ls  col lected from NYC 
restaurants that  have been 
cur ing in the elements for 
a year  to prepare for  new 
oysters to adhere onto

The Bi l l ion Oyster  Project ,  establ ished in 2014 
as a non-prof i t  endeavor,  holds a steadfast 
commitment to the revi ta l izat ion of  New 
York’s  oyster  populat ion.  Simultaneously,  the 
organizat ion seeks to impar t  knowledge about  the 
c i ty ’s  profound histor ical  connect ion with these 
bivalves to students,  volunteers,  restaurants, 
and community  sc ient ists .  Their  ambit ious goal , 
as ref lected in their  name,  is  to  re introduce one 
bi l l ion oysters into New York waters by the year 
2035.

In my project ,  I  have chosen the Bi l l ion Oyster 
Project  as my hypothet ical  c l ient .  The object ive is 
to seamlessly  integrate my design and processes 
into the ex ist ing f rameworks establ ished by the 
organizat ion.  By a l igning my ef for ts  with the 
mission of  the Bi l l ion Oyster  Project ,  I  a im to 
contr ibute to the ongoing in i t iat ives and fur ther 
enhance the impact  of  their  commendable work . 

In  the summer of  2023,  I  was for tunate to engage 
in volunteer  work alongside the dedicated team 

at  the Bi l l ion Oyster  Project  (BOP) on Governor ’s 
Is land.  Our col lect ive ef for ts  were centered 
around the met iculous task of  c leaning shel ls , 
sourced from var ious restaurants across the c i ty. 
These shel ls ,  having undergone a natural  cur ing 
process in expansive pi les known as middens, 
were being readied to ser ve as essent ia l 
substrates for  the growth of  new oyster  spat .

BILLION OYSTER 
PROJECT

BOP SUMMER 2023 
VOLUNTEERING

MAI LEE
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The c leaned shel ls  are placed into durable metal  cages 
before attaching the oyster  lar vae onto them. Concrete 
modules,  where oyster  spat  adhere,  were also obser ved. 
Recogniz ing these elements,  i t  became apparent  that  th is 
could potent ia l ly  be an area for  inter vent ion.

This  shows how the 
inter vent ion f i ts  into ex ist ing 
BOP frameworks

CURRENT BOP PROCESS

PROPOSED PROCESS

UTILIZING EXISTING 
SYSTEMS
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PROJECT 
SITE

Coney Is land Creek,  a 1.8-mi le waterway in 
Brooklyn,  New York,  is  a product  of  18th-centur y 
land f i l l ing and digging act iv i t ies that  t ransformed 
a ser ies of  streams and in lets .  Or ig inal ly  spanning 
3 mi les and separat ing Coney Is land from the 
mainland,  the creek was c losed of f  in  the ear ly 
20th centur y  due to ongoing land development 
and construct ion projects.  Today,  only  a smal l 
por t ion of  the or ig inal  creek remains.

Surrounded by recreat ional  areas l ike Kaiser 
Park,  Calver t  Vaux Park,  and Six  Diamonds,  Coney 
Is land Creek of fers a mix  of  spor ts  faci l i t ies, 
b i rdwatching spots,  and a unique histor y.  Kaiser 
Park,  wi th i ts  footbal l  f ie ld and bal l f ie ld,  a lso 
hosts migrant  b i rdwatching.  Despite a dormant 
ferr y  terminal  project ,  the dock in the park now 
ser ves as an oyster  nurser y  stat ion for  the Bi l l ion 
Oyster  Project .  Calver t  Vaux Park is  known for  the 
Seaview Rotar y  Wings RC Hel icopter  Club,  whi le 
Six  Diamonds features s ix  basebal l  d iamonds.

Teeming with wi ld l i fe  on both land and in 
the water,  Coney Is land Creek attracts local 
recreat ional  f ishers and birdwatchers.  Notable 
landmarks include a yel low submarine turned 
shipwreck and i ts  prox imity  to  the famous Coney 
Is land Beach,  amusement park,  and the New 
York Aquar ium.

This  v ibrant  and diverse context ,  r ich in  both 
environment and cul ture,  provides a unique 
oppor tunity  for  a design project .  Whether 
explor ing ex ist ing amenit ies l ike the dock and 
submarine,  connect ing with cul tural  dest inat ions 
l ike the Coney Is land boardwalk and the New York 
Aquar ium, or  delv ing into the wealth of  species in 
th is  nature reser ve,  there are numerous elements 
that  could inspire and inform a compel l ing thesis 
project .
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The area is  a popular  area for  recreat ional  f ishing

The dock remains from the fa i led ferr y  landing project

An abandoned submarine in the creek is  a local  landmark

The Bi l l ion Oyster  Project  maintains a s i te  at  the dock
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DOCK

YELLOW 
SUBMARINE

C O N E Y  I S L A N D  C R E E K

CALVERT VAUX PARK

KAISER PARK

CONEY ISLAND
CREEK PARK SHORE

SIX DIAMONDS 
BASEBALL FIELD



Eastern Oyster Arct ic  Tern

Sandpiper Great  Blue Heron

Fluke

Str iped Bass At lant ic  Herr ing

LOCAL WILDLIFE
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Eastern Oyster Arct ic  Tern

Great  Blue HeronHorseshoe Crab

Fluke

At lant ic  Herr ing



THE SURROUNDING 
PARKS

Kaiser  Park Six  Diamonds Park

Calver t  Vaux Park Coney Is land Creek Park Shore

MAI LEE

2423

SITE



NYC
COASTAL 

RESILIENCY 
PROJECTS

BROOKLYN

STATEN ISLAND

MANHATTAN

NEWARK

QUEENS

THE BRONX

LONG ISLAND

HU
DS

ON
 R

IV
ER

E
A

S
T 

R
IV

ER

UPPER BAY

LOWER BAY

LONG ISLAND SOUND

JAMAICA BAY

ATLAN TIC OCEAN

SANDY HOOK BAY

MAI LEE

2625
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LIVING BREAKWATERS

LOWER MANHATTAN COASTAL 
RESILIENCY 

NEW MEADOWLANDS

RESIST, DELAY, STORE, 
DISCHARGE

BILLION OYSTER PROJECT
GOVERNORS ISLAND

LIVING WITH THE BAY

HUNTS POINT LIFELINES



NYC FLOOD RISK & 
HURRICANE SANDY IMPACT

100 Years at  1% 500 Years at  0.2% Hurr icane Sandy
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Public Access Areas

NYC Recreational Areas

Waterfront Zoning 
Tax Lots

Lots with Future 
Access Areas



THE 
MODULAR 

OBJECT

Upon scrut in iz ing the BOP oyster  modules, 
several  d iscerning obser vat ions unfolded.  F i rst ly, 
a  compel l ing need emerged for  the recycl ing of 
shel ls ,  redirect ing them from a fate in  landf i l ls . 
Notably,  the modules displayed a remarkable t ra i t 
of  stackabi l i ty  and repl icabi l i ty.  Fur thermore,  in 
foster ing opt imal  oyster  growth,  the orchestrat ion 
of  an ideal  water  f low to faci l i tate nutr ient 
t ranspor t  became paramount.  In  acknowledging 
these intr icacies,  i t  became apparent  that  there 
ex ists  a compel l ing oppor tunity  for  inter vent ion 
in th is  realm, with the potent ia l  to  enhance 
the habitat  for  oysters and contr ibute to their 
sustainable f lour ishing.

With th is  marine modular i ty,  the unmissable 
example is  the concrete breakwater  form, such 
as the tetrapod form, showcasing their  ef f icacy 
in  providing coastal  protect ion and diss ipat ing 
wave forces through the s impl ic i ty  of  p i l ing 
rather  than intr icate jo iner y  or  adhesives.  The 
explorat ion expands into a myr iad of  forms and 
aggregat ion techniques,  as evidenced by BOP’s 
modules exclusively  ta i lored for  oysters and 
marine l i fe . 

Yet ,  the inquir y  doesn’t  cease there;  i t 
contemplates the modules’  potent ia l  to 
contr ibute to the human exper ience.  The journey 
into module studies commences with a thorough 
examinat ion of  breakwater  armor units ,  guided 
by the pr incip le “ I f  i t  a in’ t  broke,  don’t  f ix  i t .” 
Acknowledging the sophist icat ion embedded 
in ex ist ing forms—craf ted and calculated by 
engineers and scient ists—the explorat ion 
extends dig i ta l ly  through Houdini  s imulat ions, 
unvei l ing the f ree aggregat ing behavior  of  these 
structures. 

A procl iv i ty  emerges for  forms exhibi t ing order ly 
stacking,  reminiscent  of  the randomized 
pi les obser ved in coastal  deployments.  The 

invest igat ion extends to mult i -module examples, 
involv ing the 3D pr int ing and test ing of  d iverse 
forms.  The study encompasses a nuanced 
understanding of  d i f ferent  modules and their 
aggregate behavior,  not  only  explor ing default 
methods of  aggregat ion but  a lso envis ioning 
novel  conf igurat ions that  may emerge.

MAI LEE

3231

THE MODULAR OBJECT



FORMAL EXPLORATIONS 
DIGITAL & PHYSICAL
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TRIPOLE FORM EXPLORATION
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TRIPOLE FORM EXPLORATION
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Dur ing the explorat ion of  var ious concrete 
armor unit  forms,  I  decided upon the tr ipole 
form, for  i ts  stackabi l i ty  and inf in i te var iety  of 
conf igurat ion potent ia l .  The tr ipole form, as 
ident i f ied through research,  or ig inated and 
was deployed in Japan.  I t  exhibi ts  an order ly 
stacking pattern,  a  feature deemed s igni f icant 
for  designing intent ional  spaces for  people and 
programming,  even within a bottom-up approach. 
The contemplat ion of  modif icat ions to th is  form 
ar ises,  inc luding considerat ions of  lengthening 
the arms or  changing the scale,  wi th a focus on 
understanding potent ia l  impacts on aggregat ion, 
spat ia l ,  or  structural  proper t ies.  Three aspects 
of  the t r ipole are explored:  scale,  arm length, 
and or ientat ion.

The design implementat ion involves three 
di f ferent  scales of  the module,  wi th minimal 
manipulat ions within each s ize categor y, 
such as extending one arm length,  two arm 
lengths,  or  combining two modules together. 
These modif icat ions are just i f ied in terms of 
pract ical i ty,  a iming to avoid s igni f icant  changes 
to the fabr icat ion process and the need for  h ighly 
special ized ski l ls ,  labor,  or  equipment,  such as 
large-scale 3D pr int ing.
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OYSTER CONCRETE
MATERIAL STUDIES

Central  to  the process is  the oyster  concrete, 
ser v ing as the elemental  mater ia l  for  craf t ing 
the modules.  Herein l ies the seamless 
integrat ion of  the project  with Bi l l ion Oyster 
Project ’s  establ ished procedures,  encompassing 
the col lect ion and pur i f icat ion of  shel ls .  The 
substrate,  der ived f rom these shel ls ,  forms 
the bedrock for  nur tur ing burgeoning oyster 
populat ions.

The project  explored var ious oyster  aggregate 
s izes and mixtures to obser ve i ts  proper t ies.
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THE 
CLUSTERS

In  craf t ing th is  project ,  the focus extended beyond 
indiv idual  modules as they were modif ied and 
aggregated into unique conf igurat ions—referred 
to as c lusters.  Each c luster  presents a di f ferent 
exper ience that  f i ts  into BOP’s educat ional 
curr iculum as wel l  as provide a recreat ional 
amenity  for  New York Ci ty.

The Jungle Gym cluster  showcases modules with 
booleaned structures arranged in an or thogonal , 
gr idded pattern.  This  design not  only  provides a 
lof ty  vantage point  for  r iver  obser vat ion,  ideal 
for  b i rdwatching—a cher ished community  act iv i ty 
at  Coney Is land Creek—but a lso faci l i tates 
wi ld l i fe  sketching,  a l igning with the educat ional 
curr iculum for  school  f ie ld t r ips developed 
by the Bi l l ion Oyster  Project  (BOP).  Beneath 
this  structure,  the growth of  oysters adds an 
ecological  d imension.

A contrast ing c luster,  the T idal  c luster,  emerges 
f rom the pair ing of  two large modules,  creat ing a 
t ide pool - l ike environment that  inv i tes attent ion 
downward.  A l igned with BOP’s educat ional 

goals ,  th is  c luster  faci l i tates the obser vat ion of 
marine l i fe ,  measurement of  oysters,  and other 
essent ia l  data gather ing act iv i t ies.  S imi lar ly,  an 
“animals only”  c luster  on the opposite s ide of 
the promenade remains inaccessible to humans 
due to i ts  semi-submerged state,  providing an 
exclusive habitat  for  aquat ic  l i fe .

The thi rd c luster,  designed as a Gather ing Space, 
of fers a broader area suspended over  the water—
ideal  for  social  gather ings,  educat ional  programs, 
or  ar t ist ic  events.  This  space,  envis ioned as 
a versat i le  p latform, could host  in - the- f ie ld 
lectures by BOP scient ists ,  fundrais ing concer ts , 
or  other  informal  gather ings.  Connect ing al l  these 
c lusters is  the Promenade,  which not  only  ser ves 
a c i rculator y  funct ion but  is  a lso envis ioned as 
a le isurely  space where people can l inger  a long 
i ts  edges—a nod to the atmospher ic  canals ide 
gather ings seen in European locales l ike Canal 
Saint  Mar t in in  Par is .  This  mult i faceted design 
ref lects a harmonious blend of  ecological 
awareness,  community  engagement,  and 
aesthet ic  considerat ions.

MAI LEE

4241

THE CLUSTERS



TIDAL CLUSTER JUNGLE GYM CLUSTER PROMENADEGATHERING SPACE

CLUSTER TYPES
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An unconvent ional  “archi tecture” cal ls  for 
an equal ly  unconvent ional  “ furni ture” or 
“accessor ies.”  Responding to the chal lenge 
posed by urban spaces adorned with host i le 
archi tecture,  designers have introduced 
inter vent ions l ike benches that  af f ix  to 
Jersey Barr iers or  attachments t ransforming 
bol lards into seat ing elements.  Beyond mere 
funct ional i ty,  these inter vent ions aim to foster 
human interact ion. 

Through the incorporat ion of  sof t  shapes, 
th is  unique “furni ture” re instates a human-
centr ic  scale and comfor t ,  a  depar ture f rom the 
r ig id and almost  brutal  nature of  the concrete 
c lusters.  Unl ike oysters,  humans exhibi t  a 
cer tain f in ickiness,  and the designed furni ture 
not  only  enhances comfor t  but  a lso subt ly  guides 
occupants on how to engage with the space.  In 
essence,  th is  intervent ion represents a thoughtful 
layer  added onto the in i t ia l  inter vent ion,  creat ing 
a nuanced and humane approach to reshaping 
urban environments.

SOFT 
INTERVENTIONS
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THE URBAN 
FORM

Posit ioned along the nor thern per imeter  of 
Kaiser  Park,  the design intr icately  inter twines 
with the remnants of  the forsaken ferr y  terminal 
project  and seamlessly  merges with the pre-
ex ist ing dock structure.  A del iberate al ignment 
shapes the promenade,  inf luenced by the 
module aggregat ion pattern,  culminat ing in a 
t r iangular  conf igurat ion.  Ser v ing as the central 
c i rculator y  spine,  the promenade not  only 
enhances the design’s  connect iv i ty  but  a lso 
acts as a demarcat ion between the c lusters 
and the exclusive “animals only”  c luster.  This 
submerged por t ion,  inaccessible to humans, 
provides a sanctuar y  solely  for  marine animals 
and birds,  underscor ing the project ’s  ecological 
considerat ions.
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