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Part 1:
Overview & Introduction

Jill Dixon, Associate, Sasaki Associates



The need:  
Many critical  

coastal issues today are  
broad, complicated, & messy

CLIMATE CHANGE
RESILIENT COMMUNITIES

DISASTER RECOVERY
RISING SEAS SOCIAL CHANGE



Two opportunities for 
innovative thinking: 

1.  Design Competitions 

2.  Interdisciplinary 
Collaboration

2 case studies: 

1.  Changing 
Course 

2.  Rebuild by 
Design



• Does interdisciplinary collaboration enrich ideas? 
What about the competition format?

• What is the value of combining science with  
design-thinking?

• What factors contributed to innovation? 

• What do interdisciplinary, systems-based solutions 
look like?

Key Questions:



Defining “Interdisciplinary”

Individuals representing two or more 
disciplines work as an integrated 
team, combining knowledge to solve a 
common problem

MULTI-DISCIPLINARY
INTRADISCIPLINARY

TRANSEPISTEMIC
TRANSDISCIPLINARY

CROSS-DISCIPLINARY

INTEGRATED



• Creative breakthrough 
potential: Brings 
together ideas from 
many perspectives

• Questions practices 
that are accepted as 
state-of-the-art by a 
discipline

• Reframes the question

Successful interdisciplinary 
outcomes…involve not only 
new answers, but also new 
questions. …

All too often interdisciplinary 
teams are brought together 
‘to fix the plumbing’ – only to 
tell the client,  ‘We can fix the 
plumbing sir; the problem is 
you’re living the wrong house.’

- Blackwell,  et al. (2009). pg 82

Interdisciplinary Benefits

“



• Different disciplinary languages

• Under-valuing of social science

• Team management / leadership

• Institutional structures and practices

Interdisciplinary Challenges



• Cultivate a collegial atmosphere of trust and 
mutual respect, which fosters constructive 
dialogue.

• Find the leader with the right personality and 
background to direct an interdisciplinary team 
and process.

• Team Diversity: Assemble a team with  
“the biggest box” possible, including  
expert, open-minded individuals

Best Practices for  
Interdisciplinary Collaboration



• Competitive process for generating 
ideas for buildings, products, public 
spaces, communities, or other topics

• Teams or individuals develop their 
ideas for a relatively short time-
frame

• Usually, a jury selects the “best” idea

Design Competitions 101 1st



Design Competitions: Challenges

Architectural Record /Van Alen Institute Design Competition Survey (2015).

79%

29%

29%

27%

27%

25%

18%

16%

12%

5%

Lack of compensation

No/low chance of implementation

Low probability of winning

Insufficient time

Jury decision too subjective

Minimal recognition for non-winners

Poorly defined competition brief

Lack of public engagement

Intellectual property rights issues

Other



Design Competitions: Opportunities

57%

55%

39%

38%

29%

20%

17%

10%

5%

Opportunity to experiment

Interesting issue

Opportunity to gain publicity

Opportunity to build portfolio

Project will be built/implemented

Good chance of winning

Interesting site

Interesting jury/client

Other

Architectural Record /Van Alen Institute Design Competition Survey (2015).



• It’s less common for competitions to include 
multiple disciplines

• 46% respondents rarely or never work with other 
design disciplines

• 70% respondents rarely or never work with 
professionals outside of the design fields

Design Competitions & 
Interdisciplinary Collaboration?



Introducing our Two Case Studies



• Challenge: “Coastal Crisis” in 
Louisiana

• The 2012 Coastal Master Plan 
found that realigning the river 
had the potential to be the most 
effective solution

• Environmental Defense Fund, 
Van Alen Institute, and other 
foundations and organizations 

• 5 month competition

• 3 teams selected to participate

1. Changing Course

REQUEST FOR 
QUALIFICATIONS



“Innovative but 
feasible redesigns 
of the lower River 
that facilitate the 
maximum use of 
the River’s water 
and sediment 
resources”

New 
Orleans



• Asked teams to envision solutions that increase resilience 
across the region affected by Hurricane Sandy in 2012

• An initiatives of President Obama’s Hurricane Sandy 
Rebuilding Task Force

• In partnership with the Municipal Art Society, NYU’s Institute 
for Public Knowledge, Regional Plan Association, Van Alen 
Institute, and Rockefeller

• 10 teams selected from 148 proposals

• 2 stage, 7 month competition

2. Rebuild by Design





Part 2:
Changing Course

Rob Nairn, Director, Baird & Associates



A DELTA FOR ALL
BAIRD TEAM



-12,000 ACRES/YEAR

MAX CAPACITY

COMMUNITIES & 
BUSINESSES FISHERIES

Significant uncertainty, 
apprehension about  

the future

Flood risk increasing

Invisible suffering by 
coastal households

Significant to delta 
economy, but much 

uncertainty about future

Tipping point looming?

WETLAND & 
LAND LOSS

Increasing sea level rise 

Continued subsidence

Reduced sediment 
loads

NAVIGATION & 
SHIPPING

Future growth limited 
by depth & capacity 

Dredging costs

M A N Y  C H A L L E N G E S  T O D AY
I T ’ S  A B O U T  M O R E  T H A N  L A N D  L O S S

2



A  D E LTA  F O R  A L L

LAND & WETLAND  BUILDING

FLOOD RISK REDUCTION

INCREASED NAVIGATION CAPACITY

HELP TRANSITIONING & MORE CERTAINTY

BALANCE OF ESTUARINE & FRESHWATER
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Fresh View Team

Delta Team

T H E  B A I R D  T E A M
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400M 
tons/year

H I S T O R I C  D I S T R I B U TA R I E S
H I G H E R  S E D I M E N T  L O A D S  S U S TA I N E D  B R O A D E R  D E LTA S

HISTORIC DELTA INFORMATION FROM ROBERTS (1997), BLUM AND ROBERTS (2009)

Net growth of 
750 acres / year
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S U S TA I N A B L E  D E LTA  F O O T P R I N T
X X X

T H E  C H A L L E N G E  T O D AY
“ R I V E R  I N  T H E  C H A N N E L”

400M 
tons/year

Current trends: 12,000 acres lost each year + navigation challenges + increasing flood risk 6



S U S TA I N A B L E  D E LTA  F O O T P R I N T
X X X

A  S M A L L E R  D E LTA  I S  R E A L I T Y
B U T  I T  C A N  B E  S U S TA I N E D

To sustain a delta of this size, we must create ~ 12,000 acres each year

400M 
tons/year

140M 
tons/year

7



The river as 
land-builder.

Dredging as 
the answer.

land building with 
distributaries

1984 2014

marsh creation 
with dredging

= $1.3-3.5B each year to maintain 
the sustainable delta footprint

$

$ 25-70M/km2

VS.

5-10M/km2

S U S TA I N A B L E  D E LTA
H O W  D O  W E  G E T  T H E R E ?
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And we must strive to 
capture every grain.

9



Today      
           

           

Decaf Extra 
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for land building
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S U S TA I N A B L E  D E LTA
H O W  D O  W E  G E T  T H E R E ?

10



Today       
          MP 2012                                                                
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S U S TA I N A B L E  D E LTA
H O W  D O  W E  G E T  T H E R E ?

*Significant & Immediate: flood risk reduction & navigation benefits 13



M A N A G E D  D I S T R I B U TA R I E S   
A  L A N D - B U I L D I N G  A P P R O A C H  T H AT  H A R N E S S E S  T H E 

M I S S I S S I P P I  R I V E R ’ S  F U L L  P O T E N T I A L
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M A N A G E D  D I S T R I B U TA R I E S
M A N Y  O P T I O N S  F O R  F I R S T  P H A S E
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M A N A G E D  D I S T R I B U TA R I E S
O V E R  T I M E ,  C Y C L E  T H R O U G H  A L L  F A U C E T S
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M A N A G E D  T O  P R E S E RV E  A  B A L A N C E  
E C O L O G Y  +  H Y D R O L O G Y  +  F I S H E R I E S
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This map shows one of many possible options for the first phase (~ 50 years). 
Additional analysis and outreach is needed before selecting any starting point

THE RIVER OUT OF THE CHANNEL 
B R E T O N  D E LTA ,  S E D I M E N T  C A P T U R E  I N  B I L O X I  A N D  B A R ATA R I A  

A LT E R N AT I V E  3 B

s h i p p i n g  c h

a n n

e

l  r e m a i n s
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Going “bold” & ful ly  taking the river out  of 
the channel  yields immediate, s ignif icant 

benefits for f lood protection & navigation 

80%

100%
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“ B O L D ”  R E D U C E S  F L O O D  R I S K  S I G N I F I C A N T LY
B E N E F I T S  O F  F U L LY  TA K I N G  T H E  R I V E R  O U T  O F  T H E  C H A N N E L

IMMEDIATE:  
REDUCED RIVER 

FLOOD RISK
reduces peak river flood 

levels by 10 to 15 feet 

IMMEDIATE: 
REDUCED STORM 

SURGE
storm surge channels reduce 

hurricane surge levels by at least 5 
feet during Katrina-like events

OVER T IME (10-20  YRS)
ADDIT IONAL SURGE 

REDUCTION 
as trees grow on newly 

 built land
20



• Substantially reduce 
or eliminate dredging 
in lower Mississippi 
for the existing and 
future 50’ deep 
channel

• Increased safety

• Allows for widening 
of the river for more 
anchorage, ports, & 
transshipment areas

• Eliminates the need 
for the IHNC, Harvey, 
and Algiers locks

“ B O L D ”  B E N E F I T S  N AV I G AT I O N  
B E N E F I T S  O F  F U L LY  TA K I N G  T H E  R I V E R  O U T  O F  T H E  C H A N N E L

21



“ B O L D ”  B E N E F I T S  E C O L O G Y
B E N E F I T S  O F  TA K I N G  T H E  R I V E R  O U T  O F  T H E  C H A N N E L

•  Significant reduction 
in hypoxia / Gulf 
Dead Zone

•  Restores critical 
habitat for migratory 
birds (and increases 
birding tourism)

•  Preserves and 
enhances diversity 
of ecosystems within 
delta

•  Stability for fisheries 
(vs. approaching 
tipping point)

22



“ B O L D ”  B E N E F I T S  T H E  E C O N O M Y
B E N E F I T S  O F  TA K I N G  T H E  R I V E R  O U T  O F  T H E  C H A N N E L

• Results in new 
economic 
development &  
expanded tax bases

• New Delta will 
become “A 
New Wonder 
of the World” – 
ecotourism & 
delta management 
sectors skyrocket

•  A more accessible 
Delta - for tourists & 
residents

•  Delta Discovery 
Center

• Ecotourism hub

• Research center

• “Blue Jobs” 
training

23



A  R O A D M A P  T O  H E L P  T R A N S I T I O N
R E D U C I N G  F U T U R E  U N C E R TA I N T Y  A N D  E X PA N D I N G  C H O I C E 

Defining the sustainable 
delta extent provides 
greater certainty about 
where it is safe to live 
and work in the future

2 Home Program

•  A voluntary, assisted 
relocation program 
for groups  

•  Provide lots to groups 
(could use surplus 
Louisiana Land Trust 
(LLT)/Road Home 
Program lots)

•  Residents could retain 
current coastal home, 
too

•  Allows two homes for 
an easier transition

24
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Part 3:
Rebuild by Design

Jason Hellendrung, Principal, Sasaki Associates



SASAKI
RUTGERS
ARUPDeeper Than The Beach

JERSEY SHORE







ECOLOGY



E C O L O G Y



ECONOMY



E C O N O M Y



CULTURE



C U L T U R E



THE 
ATLANTIC

PINE 
BARRENS

B
E

A
C

H

DIVERSE ECOLOGIES
THE ECOLOGY OF THE SHORE EXTENDS BEYOND THE SLIVER OF SAND KNOWN AS THE BEACH

Deeper Than The Beach New Jersey’s “National Park”

PINE BARRENS
1,894 SQ MILES

Piping Plover� 
Charadrius melodus

River� Otter�
Lontra canadensis

Nor�ther�n Pine Snake
 Pituophis melanoleucus  

GRAND CANYON
1,902 SQ MILES

YOSEMITE
1,169 SQ MILES

GREAT SMOKIES
815 SQ MILES

SEQUOIA
632 SQ MILES



VULNERABLE ECONOMIES
THE SHORE’S TOURISM ECONOMY IS DRIVEN BY THE UNDERLYING COASTAL ECOLOGY

Car Culture
PERCENT OF VISITORS THAT TRAVEL TO THE 
JERSEY SHORE VIA PRIVATE CAR

PERCENT OF ALL MAJOR TRAFFIC 
INTERSECTIONS IN THE STUDY AREA  
THAT ARE CONGESTED

SIXTY PERCENT

89%
AVG. INCOME OF  
A SHORE TOURIST

AVG. INCOME OF  
A SHORE RESIDENT

$99,000

$39,000

PERCENT OF TOTAL NEW JERSEY LODGING 
SALES GENERATED IN THE STUDY AREA

Summer Swell

74%BILLIONS

NEW JERSEY

TOURISM
$28                

OF DOLLARS



INLAND BAY

BARRIER ISLAND

HEADLANDS

THREE COASTAL TYPOLOGIES

MARINA MARSH

SAND DUNEBOARDWALK

PINE 
BARRENSPIER



INLAND BAYBARRIER ISLAND HEADLANDS

ATLANTIC SEABOARD SANDY AFFECTED AREAS NEW JERSEY SHORE

Linear Miles

29%20%

51%

Population

17%21%

62%

# of 2nd Homes

368,327255,184

217,980

Ocean 
County

Monmouth
County

Nags Head

Myrtle Beach

Virginia Beach

Rockaway Beach

11%
21%

68%

Linear Miles

4%

17%

79%

Population

152,712

49,173

176,921

# of 2nd Homes

16%9%

75%

Linear Miles

39%38%

23%

Population

39,982

11,589
545

# of 2nd Homes

REGIONALLY RELEVANT

Asbury Park

Barnegat Bay

Raritan Bay



SHORE IS AT RISK
VARIED DYNAMICS OF SEA LEVEL RISE AND LAND VALUE

1’

2’

3’

4’

5’

6’

SEA LEVEL RISE

INLAND BAY

MOST
VALUABLE LAND
LOSS BETWEEN 3-4’

BARRIER ISLAND

MOST
VALUABLE LAND
LOSS BETWEEN 1-2’

MILLIONS OF NEW 
JERSEY TAX 
DOLLARS LOST TO 
SEA LEVEL RISE

$526.6  
MILLION

$725 MILLION

$768 MILLION

$4.75 BILLION

HEADLANDS

MOST
VALUABLE LAND
LOSS BETWEEN 2-3’



INLAND BAY

BARRIER ISLAND

HEADLANDS

A RESILIENT JERSEY SHORE
THREE CATALYSTS TO DRIVE INNOVATION IN RESILIENCY



LANDS
HEAD



EXISTING CONDITIONS

13

22

SMALL
COMMUNITIES

DAMAGED
COASTAL LAKES

7 TRANSIT STOPS

104,457 50,803ft

TOTAL POPULATION OF  
HEADLANDS COMMUNITY

LINEAR FEET OF 
HEADLANDS BOARDWALK

LONG BRANCH

DEAL

ALLENHURST

ASBURY PARK

OCEAN GROVE

BRADLEY BEACH

AVON-BY-THE-SEA

BELMAR

LAKE COMO

SPRING LAKE

SEA GIRT

MANASQUAN

POINT PLEASANT BEACH



RISK

LOWER RISK FROM SLR

UPLAND RUNOFF

DIVIDED 
CULTURE

ACRES LOST 3’ SLR $$ VALUE LOST 3’ SLR

1970
ASBURY’S RACE RIOTS

LONG BRANCH

DEAL

ALLENHURST

1,5
76

 (H
D)

1.7
 B
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LI
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 (H

D)

ASBURY PARK

OCEAN GROVE

BRADLEY BEACH

AVON-BY-THE-SEA

BELMAR

LAKE COMO

SPRING LAKE

SEA GIRT

MANASQUAN

POINT PLEASANT BEACH

45%  98%

% OF ASBURY’S  
IMPERVIOUS SURFACES

% OF WATERSHED THAT  
DRAINS TO DEAL LAKE

41
,11

0 
(B

I)

22
.3

 B
IL

LI
ON

 (B
I)



STRATEGY

A C

B

SAND DUNEBOARDWALK

INCREASE SLR PROTECTION

RETHINK INFRASTRUCTURE

CONNECT A DIVIDED COMMUNITY

A+B=C

WEST SIDE

EAST SIDE

ASBURY
PARK

Asbury Park



ASBURY PARK, NJ TODAY

DEGRADED LAKES 
AND LAKE  SHORES

DIVIDED COMMUNITY 
AND GREY STREETS

VULNERABLE BOARDWALK 
BUSINESSES AND 
SERVICES



PROTECTIVE BOARDWALK 
PRESERVES & REINVENTS 
BEACH ECOLOGY

RESILIENT ASBURY PARK

ECOLOGICALLY HEALTHY 
LAKES CONNECTING 
TO BOARDWALK & BEACH

CONNECTED WEST/EAST
GREEN STREETS



INNOVATIVE

1

2

3

DUNE FENCE GRID

CUSTOMIZE THE GRID

BUILD A BOARDWALK



INNOVATIVE



EVOLUTION: DUNE-BUILDING BOARDWALK OVER TIME

AS BUILT - YEAR 0 5 YEARS 10 YEARS

MEAN HIGH TIDE

MEAN LOW TIDE

SECONDARY DUNE

TIDEPOOLS

- BOARDWALK

- FRONT DUNE

- BACK DUNE

OCEAN AVENUE

PRIMARY DUNE:

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA

AS BUILT - YEAR 0 5 YEARS 10 YEARS

MEAN HIGH TIDE

MEAN LOW TIDE

SECONDARY DUNE

TIDEPOOLS

- BOARDWALK

- FRONT DUNE

- BACK DUNE

OCEAN AVENUE

PRIMARY DUNE:

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA

AS BUILT - YEAR 0 5 YEARS 10 YEARS

MEAN HIGH TIDE

MEAN LOW TIDE

SECONDARY DUNE

TIDEPOOLS

- BOARDWALK

- FRONT DUNE

- BACK DUNE

OCEAN AVENUE

PRIMARY DUNE:

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA

STORMWATER 
GARDENS/PLAZA









BAY
INLAND



SOUTH AMBOY

LAURENCE HARBOR

KEYPORT

UNION BEACH KEANSBURG

HAZLET TOWNSHIP

PORT MONMOUTH

BEDFORD

LEONARDO

ATLANTIC HIGHLANDS

HIGHLANDS

EXISTING CONDITIONS

11
5.5 ACRES/1,000 PEOPLE

SMALL
COMMUNITIES

LIMITED OPEN SPACE

RECOMMENDED: 10 ACRES/1000 PEOPLE

128,129

TOTAL POPULATION OF  
BAYSHORE COMMUNITY



SOUTH AMBOY

LAURENCE HARBOR

KEYPORT

UNION BEACH KEANSBURG

HAZLET TOWNSHIP

PORT MONMOUTH

BEDFORD

ATLANTIC HIGHLANDS

HIGHLANDS

RISK
SURGE AND UPLAND FLOODING

SOCIAL VULNERABILITY
DAILY FLOODING

53% OF THE
POPULATION IS IMPACTED BY A 100 YEAR FLOOD EVENT

TODAY, WITH $1.274 BILLION DOLLARS IN PROPERTY VALUE
ALSO AT RISK.

KEANSBURG’S
RETAIL VACANCY RATE HAS BEEN LINGERING AROUND 90%

SINCE THE STORM. UNION BEACH, WHERE 75% OF ALL

HOMES WERE FLOODED,

LEONARDO

SURGE & UPLAND FLOODING

53% LOW INCOME POP. IMPACTED  
BY A 100 YEAR FLOOD EVENT

75% OF UNION BEACH HOMES 
FLOODED DURING SANDY

$1.274 BILLION

TOTAL PROPERTY  
VALUE ALSO AT RISK

NINETY PERCENT

% OF KEANSBURG  
RETAIL VACANCY RATE



Natco Lake District

UNION BEACH
KEANSBURG

STRATEGY

MAKING ROOM FOR WATER
[MARINA LOVES MARSH]

HABITAT MIGRATION
COMMUNITY BENEFIT

[

MAKING ROOM FOR WATER

336 ACRES

TOTAL PROPOSED WETLAND AREA TO 
ACCOMODATE DRAINAGE

MARINA MARSH

432 ACRES
(331 PUBLICALY OWNED)

ADDED OPEN SPACE  
VIA NATCO LAKE ACCESS



ONE PROPERTY  
OWNER, IFF

NATCO LAKE

STORM SURGE

STORM SURGE

VIEWS TO MANHATTAN

”
“WE NEED TO  

MAKE ROOM  
FOR WATER

”
“WHEN IT RAINS,  

IT FLOODS...

”
“NATCO LAKE?

WHAT NATCO LAKE?



CREATE MORE 
SPACE FOR FUTURE 
WETLANDS

INNOVATIVE
STORMWATER 
INFILTRATION

PARTNERSHIPS IN 
BIO-REMEDIATION OF 
CONTAMINATED LAND

NATCO LAKE RENEWED

ECOLOGICAL ENGAGEMENT



SOFTENED HABITAT  
EDGES BETWEEN  
WETLAND & DEVELOPMENT

HIGH & DRY DEVELOPMENTRECREATION CENTER PROVIDES 
AMENITIES FOR UNDERSERVED 
COMMUNITIES

SUPERLEVEE 
DEVELOPMENT

COMMUNITY PROTECTION



EVOLUTION: HABITAT ENGINE



NATCO LAKE COASTAL PARK



ISLAND
BARRIER



SEASIDE HEIGHTS

BRICK

BARNEGAT LIGHT

TOMS RIVER

BERKELEY

LACEY

OCEAN

BARNEGAT

STAFFORD

SURF CITY

SHIP BOTTOM

LONG BEACH

EAGLESWOOD

BEACH HAVEN

BRIGANTINE

ATLANTIC CITY

TUCKERTON

PORT REPUBLIC

GALLOWAY

EXISTING CONDITIONS

ZERO

89%

310,800

60%

NUMBER OF  
PASSENGER RAIL STOPS

% OF VISITORS THAT 
TRAVEL TO THE SHORE 
VIA A PRIVATE CAR

TOTAL POPULATION OF 
THE BARRIER ISLANDS

% OF ALL MAJOR 
INTERSECTIONS THAT 
ARE CONGESTED

11INLAND
COMMUNITIES

EIGHT BI COMMUNITIES

PINE BARRENS

SUMMER SWELL



ACRES LOST 3’ SLR $$ VALUE LOST 3’ SLR
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SEASIDE HEIGHTS

BRICK

BARNEGAT LIGHT

TOMS RIVER

BERKELEY

LACEY

OCEAN
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GETTING THERE & GETTING AROUND
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PRESENT DAY 2 GENERATIONS 4 GENERATIONS

PERMANENT RESIDENCES
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Part 4:
Conclusions

Jill Dixon, Associate, Sasaki Associates



Value of Interdisciplinary 
Collaboration Confirmed!

• Much more innovative, broad ideas than would have 
been possible with only one discipline

• More systematic, comprehensive approaches

• Solutions at the scale of the challenge



• The power of effective storytelling

• Benefits of structured brainstorming 

• Need for designers, engineers, scientists, and social scientists

• Build team with expert, collaborative, and curious core team 
members

• What seems simple to one discipline is ground-breaking for 
another; different disciplines operate at different scales

• Don’t underestimate the power of an interdisciplinary team 
(especially your own!), the outcomes might surprise you

Lessons Learned




