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Fasination

global warming and sea level rises

lake mosaic patter urban shrinkage




Fasination

infrastructure

landscape migration

In the era of Anthropocene, we are facing accerlerating migration
more than ever, which infrustructure should me choose, and how we
articulate on guiding the landscape process?

4/60



/\A patterned movement x

landscape migration Driven Force

Critical moment J

\/

adapftive
Landscape  migratio n management
as Ecological and social
phenomenon
interaction
quality

\/

infrastrcture as
specify assemblis e
are choosen and £

articulated m ?‘



I
Bay-Delta : Agriculture
0 75 150
[ | | Miles

Agriculture

.l
Bay-Delta : Urban Areas -
a 75 150
| | Miles

Urban Areas

6/60

iles




Salinian
Block

2T
= North
Vertical exaggerarion: 4x

S )
Salinian San Bruno MountainTerrane City college Marin Headlands Terrane Hunter's Point Aleatraz Terrane Yolly BollyTe Novato Quarr; Great Vall Miocene
Block mgnngegg mélange Folly Bl Ter ane Terrane % Comp!exgy w‘d\memary
granite rocks and

I Franciscan | volcanics

Geologic Cross-section of the San Francisco Bay C

rustal Movement

= North
Wertical exaggeration; 4x

San Bruno MounwinTerrane City college Marin Headlands Terrane Hunter’s Paint Alcatraz Terrane Yally BollyTerrane Movato Qua Great Vall Miccene

! n'uﬁ’angeeg meélange ik Bolly e Terrane i Complexw se;d\menlar}‘
granite ro(‘:ks r:nd
1 . | volcanics

Geologic Crossssection of the San Francisco Bay Area

Terrestrial
Alluvium

iz

Ly j".‘/ =3
' North
Wertical exaggeration: 4x

Salinian San Bruno MountinTerrane Cig college Marin Headlands Terrane Hunter’s Point Alcatraz Terrane Yolly BollyTerrane
Block mélange mélange
granite

Novato Qua Great Vall Miccene
Terrane i Comple)(q :

rocks and
B | volcanics

Geologic Cross-section of the San Francisco Bay Area

Cro ot avmssaction of the San Francboos Bay Srca

Anthropocenic
activities



rical View
0-1820

rical View
0-1820

rical View
0-1820

rical View
0-1820

8/60

rical View
0-1820

_Ynu'

ORACLE
. facebook
G ; d =
STANEORP
T K-J
garage
Hoo!
wsuwesy GO gle e —
whjnad]
Cromem Lo’ d sinkal ) €lace



natural resources anthropocene activities
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(Keep Water Out)

(move to higher
ground)



e Increased habitat
e Wave attenuation
e Pollutant filtfration

2.Waterfront Space
e Floodable parks
e Cultural amenities

e Aquaculfure
e Maritime industry
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Historical leevee study

Natural Levee Freshwater Tidal Marsh
(Bulbrush and Reed Species)

e S

High Tide/Flood Condition

High Water
Table

Peat Soil

} NATURAL LEVEE } FRESHWATER TIDAL MARSH
Formed by sediments deposited during The historical landscape of the central delta
floods and stablized by vegetation was tidal islands vegetated with freshwater

emergent wetland of tule and willow




Hydraulic Mining
Upstream

t-‘_nr,:;-::rr':' O o
s

Sediment Accumulation
through Water Flow

} GREAT SEDIMENT PULSE -1852

Hydraulic mining debris, particularly in the
Sacramento River, dramatically elevated the
river bed and reduced tidal influence to 2 inches

Pumping from the River
for Irrigation
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Infiltrated Sediments

Early Land Reclamation
(Orchard)

v P B B /’1,,_"

No't -to Scale

} Overwashed Sediments

Some of the hydro sediments
overwashed into the tracts by flooding,
damaging the fertility of the soil




Artificial Levees Prevent Highly Saturated Soil was | Water Table Dropped
Farmlands from Flooding Drained for Agricultural
(USACE Engineering Manual) Purposes

“"}&\ \r, ‘

D) CLAMSHELL DREDGING -1880s } LEVEE CONSTRUCTION } LAND RECLAMATION
Clamshell dredge invented to Development of levee system Reclamation started in the 1850s, and
deepen shipping channels to prevent tidal inundation of was encouraged in the 1860s-70s. By the

land in central delta 1930s, the delta was almost reclaimed.
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Augmented Levee Standards
(DWR Urban Levee Design Criteria 2011)

Projected Sea Level Rise 3'-6'

min 20'

Increased Pumping
Cost
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> LEVEE AUGMENTATION

Rising flood levels, frequent failure of old levees,
and sea level rise demands the reinforcement
of levees to protect farmland and infrastructure

} SEDIMENT SHORTFALL

Dams, river bank protection, and flood
management contribute to the deficit of
sediment supply to the Bay-Delta Esturary
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On Going Land
Subsidence up to 20’
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th fo Scafe

} ELEVATION DIFFENCE BETWEEN
LAND AND WATER

Surface elevation of the land significantly
lower than the water level



.

(9]

@

=

9

ERRY N

c +Hydraulic Mining Outlawed

=gl

o

hel

S

8 +Gold Rush Begins Delta Wetlands drained for agriculture

<)

9]

o

[NN)

=

= |

= +Hydyaulic Mining Introduced +San Fransisco Earthquake and Fires +Save the Bay organized
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Sls Wetland Restoration - goal of 100,000 acres

% +Stony Gorge Dam constructed

o | +Great Flood covered most of the

= Central Valley in water +Federal Reclamation Act enables
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| PRE-MINING || HYDRAULIC MINING || POST-MINING ||  PRESENT

11.5 Mm?® ANNUAL SEDIMENT LOAD 13.5 Mm?® ANNUAL SEDIMENT LOAD
1849-1914

Sacramento River
Watershed

75.25%

Local Tributary
Watershed

14%

San Joaquin River
Watershed

6.6 Mm?® ANNUAL SEDIMENT LOAD

‘2.7 Mm3 ANNUAL SEDIMENT LOAD

1914-1966




Driven Force

Sediment Sinks

~ Hg Contaminated

Sediment
Clam Shell Dredge Hydraulic Dredge Removal of Sediment Behind Dams
$10.46/CY $8/CY $10.50/CY
Conveyance

Pipeline
$0.05/CY/mi

Sediment Sources

——
N
AN .,,//// /
Hg Contaminated
Sediment
Deep Ocean (8,200-9,840") $23-25/CY Near Shore (29-46) S11/CY Wetland Restoration $25-30/CY Levee Maintenance $24/CY
Open Ocean (36-47) S11/CY In-Bay (12-372') $9-11/CY Contaminated Sediment Disposal $31-55/CY :
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AAbA
Suisun Bay Channel, New York Slough, and
Bulls Head Reach L
Dredged annually 1

Standard Placement Site: SF-16 \
e

AAA
Nape River Channel

Dredged every 6-10 years
Standard Placement Site: Upland Sponsor Y-

AAAA
Pinole Shoal

Dredge Frequency: annual
N Standard Placement Site: SF-10

AAAA -

Middle Ground
Sand mine (annual)

A

AAAas - A A
Suisun Associates (East and West)
Sand mine (annual)

%)g ‘ |
¥ ‘
\

Petaluma River Channel and Flats
Dredged every 4-8 years
Standard Placement Site: Upland Sponsor, SF-10

AAAa R -
San Rafael Creek Channel |
Dredged every 4-7 years x
Standard Placement Site: SF-11 4
AAA \
AAAAA =
AAAAA ¢ =
LarkspurMarina and Ferry Terminal

Last dreged 2015

Standard Placement Site: SF-11, SF-10

AAa L \ §

AAAAA ) : Y <

AAAAALA USACE Sausalito Debris Dock § . 4

Richmond Harbor Rehandling site % N

Dredged analaing Source: SF Harbor 52 | L . NG = -

Standard Placement Site: SF DODS, NS

North Ship Channel -~ -
Standard Placement Site: SF-8

‘Oakland Harbor Berth 10 Rehandling Facility
Upland confined rehandiing facility
Source: Oakland Harbor

Berkeley Marina —
Last dredged 2009
Standard Placement Site: SF-8

Richardson Bay Marina

Lest dredged 2013

Standard Placement Site: SF-8
B

A
AAAAA
AAAAA

]
PRC 7779 (North, East, and West)
Sand mine (annual)
AAAA i
g AAAAA .
PRC 2036
Sand mine (annual)
AA
Y AAAAA U
PRC 709 (East and South)
- Sand mine (annual)
AAAa - =
s PRC 7780
Sand mine (annual)
AAAAA
A

A
San Francisco Harbor Main Ship Channel
Dreged annually
Standard Placement Site: SF-8
Islais Creek Shoal
Dredged annually
Stendard Placement Site: SF-8
Al
AAAAA
~ Alameda Point Navigation Channel

Last dredged 2008

Stendard Placement Site: SF-10, SF-DODS,
Hamilton Wetlands

4
San Bruno Shoal
Last dreged 2005
Standard Placement Site: SF-11
AAAAD - mmsssmeoinmines
= SanleandoMarina
Dredged every 4-7 years
Stendard Placement Site: Upland Sponsor
AL
AAAAA
AAAAA
Redwood City Harbor
Annual target
Standard Placement Site: SF-11

AAAA |
AAAAA

AAAAA 3 \
Oakland Harbor

Dredged annually. Deepened to 50 2009,
Standard Placement Site: SF DODS

\

e

A\ 5

ddddddddddddd
ddddddddddddd
[ ddddddddddd22

\
A 50000 CY Extracted Sediment
== Extraction: Dredge / Mine

. Sediment Balance:
Dredge and Mine

Port of Oakland 50' Deepening Project
009

Wetlands restoration, habitat
management, upland construction

A o e e

Winter Island
1.5-2 year disposal cycle

Habitat improvement, wetlands,interior dikes
Source: Sacramento and Stockton DWSG

AAl
Pierce Island

Tidal and non-tidal wetlands, interior ponds
Last disposal: 2008

Source: Suisun Channel and Suisun City Marina

AAAA

SF-16 Suisun Bay
In-bay, open water
Oredged annually
Source: Suisun Channel

D R
Imola Sanitation

Annual capacity

Upland confined disposal

Source: Napa River
A=

Shollenberger Dredge Reclamation Disposal Site
Last disposal: 2006

Habitat Improvement

Source: Petaluma River

A
Napa Salt Ponds

Tidal wetlends, inactive diked ponds
Source: Napa River

i
I
i
1

{ Jerico Petaluma Sand Yard

AAAAAAAAAA
AAAAAAAAAAL
AAAAAAAAAA
AAAAAAAAAA

SF-9 Carquinez Straits

In-bay, open water

Annual target

Source: San Pablo Bay and Mare Island

AAAAA

AAAAA

SF-10 San Pablo Bay

In-bay, open water

Annual target

Source: San Pablo Bay and Mate Island

/=y Carneros River Ranch

Habitat Improvement, non-tidal reclaimed marsh
Source: Petaluma River, Port Sonoma Marina

AAAAANAN

To Deep Ocean Disposal Site

Hamilton Wetland Restoration (2008-ongoing)
Habitat Improvement, non-tidal reclaimed marsh
Restoration of wetlands on former miltary field
Source: Port of Oakland Deepening Project

SF-11 Alcatraz
Annual target

In'bay, open water. N + S rims of site.
Source: SF Harbor

AAA
AAAAA

USACE Sausalito Debris Dock 4

Source: SF Harbor

SF-8 Channel Bar + CWA Portion
Open ocean disposal

Annual target; SF-8 has no annual limit
Source: SF Harbor

SF-17 Ocean Beach Near-Shore
Placement Site

Annual target

Beach nourishment, sand only
Source: SF Mainship Channel

S
Deep Oceen Disposal
Source: SF Harbor

San Leandro Disposal Site
Non-tidal diked ponds
Source: San Leandro Channel and Marina

A
AAAAA

Bair Island: Habitat Improvement
Upland wetland restoration site
Source: Redwood City Harbor

A 50,000 CY Disposed Sediment
A\ 50,000 CY Sediment Required for
Restoration

== Disposal

== Beneficial Reuse

@ sand Yard

Sediment Balance:

Disposal and Reuse
)




people environment  flora and fauna

Pacific Ocean Coastal Scrub Sand Dunes
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ncyuialvly Ayciivico

EPA BCDC USACE SFBRA, USACE USACE USACE, DWR, DSC DWR
| | 1 | | \ | 1
$23-25/CY ' : ‘ '
$11/¢CY I $24/ CY | | g
$11/CY | §22-25/CY 1
|

$25-30/CY :

§9-11/CY

$10.50/CY

Concrete

Disposal Beneficial Use

S10.50f CY

: Upland
Near Dredging Beneficial Use

Construction In-Bay Operations Wetland sees

Open Shore - ‘
Ocean VEICEIS (limited) Restoration HAailenante Legacy Sediment

Behind Dams

San Sacramento
Pacific Ocean Francisco San Francisco Bay East Bay Hills San Joaquin Delta Sierra Mountains



STORM SURGE

HIGHEST OBSERVED

WATER LEVEL

LOWLAND
Secale spp. (Rye)
icum spp. (Wheat) —

sica rapa (Canola) MARSH BUFFER ™

arissa macrocarpa

TIDAL FLAT
Spartina alterniflora
Ostreola conchaphila §

- '\

% )

TIDAL MARSH

Salicornia spp.
Atriplex spp. Salicornia bigelovii

MUD FLAT &

Tetragonia tetragonioides Atriplex spp. L BAY
Ostreola concha»phi\a SHALLOW BAY Arthrospira platensis

Chondrus crispus Ulva spp. Cholorella spp.

Ostreola conchaphila Ulva spp.

Chondrus crispus
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Richmond, CA

CUTTING BOULEVAREL

VIEW FROM NICHOLS KNOB, RICHMOND, CA. CIRCA 1909
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San Francisco Bay-Delta

Bay Scale

Richmond



s The new hame of the Hoier, Empire and Kestucky Grsn Del, Richmosd, Ind., U, S. A.
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Urban Expension

Marsh Lost

Land Fill
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The earliest inhabitants were the Ohlone Indians,
who settled here an estimated 5,000 years ago.
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Spainish Era Early industry War time booming Post-war Redevelopment New industry



O Toxic Site

e Stationary Industrial Sources
Hazardous Waste Sites

A

Freight Transport Facilities
[] Brown field




costal problems

edge hardening reduced success soil contamination
g 9 B e T OO TR Y

ripaian zone aquatic habitat shoreline rigid from .
decontamination re%uc’rionlhn sea level rigev : I’IVGI’ pl_oblems

channalization damming decressed
water runoff
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direct discharge urbanization land filing
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wildcat creek
marsh

wetlands

salt marsheg/

miller-knox ®
shoreline park

tidal flat and marsh panne ®

point isabel
regional shoreline

Some of the ways that urban development impacts natural systems are by impeding
plant migration, altering the hydrologic cycle, and exacerbating coastal erosion due to
man-made infrastructures.

P

AMERICAN
BEACHGRASS

CORDGRASS

COASTAL FOREST SALT MARSH / TIDE POOL PRIMARY DUNE INTERTIDALZONE  BEACH STRAND

COASTAL FOREST SALT MARSH / TIDE POOL PRIMARY DUNE

INTERTIDALZONE ~ BEACH STRAND
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NORTH SHORELINE
PARK

RAIL & ENERGY HUB

URBAN CORE

34/60



HILLTOP DISTRICT

PARCHESTER VILLAGE

HILLTOP GRE

FAIRMEDE/HILLTOP

NORTH RICHMOND

SHIELDS REID

NORTH & EAST

BELDING WOODS
ATCHISON VILLAGE

NT RICHMOND -/
POINT RICHMOND
‘ O LS A
» RICHMOND ANNEX
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By mapong Richmond and cross mapping data
from ecological, historical , industrial structural
and demograpgical aspect.

We can see that the city of Richmond is facing
the following 5 problems:

® ccological value lose

® threat of sea level rises

® spatial and ethical segregation

@ connection fo the bay and fo other city

@ Industial remains and polution remediation
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1930
~ \  Kaisher shipyard is still
//‘ tidal marshland

.............
Sal

-
e
s

TN 1943 first construction

N4

.

7\ 1944 complication and retiref
-/ from military service

— Richmond nowadays is bein
A used by Fort Plant and O

./ Refinaory company

current land use
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Infrustructure and urban grid
Income map

$100,00 $150,000 _

$200,000




Natural resources and Tideal and bythy
historic heritage

ROSIE Momorial

exsisting parks Tidal Action

habitats

I:l historial heritage
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Ploblem conclusion map
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Moderate

Communicate

Collect

Remediate

Production



polluted soll Industry
Bay
Exsiting grid

hard surface




accumulating
sediment for
new leeve

aqucticultural

Urban
water farming
channel
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Marshland

Urban Farm

Cultural hub cannels

ng

Light industy

New habitat




hard surface

top soil confaiminated
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chemical warew-
industry houses

grable port build ferrys green SLR  SLR  SLR
ings point space 1M 2M  3M




shasel

ferrys cultur-
point al hub

chemical light grable
hazzard in- hazard
treatment dustial  treatment

green housing
space

marsh wetland  shopping
land center
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Amphibious
Urbanization







1. geofube and dredge material as tidal and wave gradually bring in materials Marsh land start forming and natural
base construction success began
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phase 4 hab

phase 3 frontier plants starts to grow on tidal flat land
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