


=
23]
<
&)
2
<
~
2
&)
&
=
T
&)
N
.
=
Q




DAY-LIGHTING ISLAIS CREEK

CHRISTOPHER HASLE NORGAARD
UC DAvIs
LANDSCAPE ARCHITECTURE
SENIOR THESIS
JUNE 2013

-

-,



SHINING A LIGHT IN THE DARK: DAY-LIGHTING ISLAIS CREEK

A STUDY OF POTENTIAL BENEFITS OF DAY-LIGHTING AN URBAN CREEK IN SAN FRANCISCO

CHRISTOPHER HASLE NORGAARD - MAY 15, 2013 - SENIOR THESIS

o0 0
111 DAY-LIGHTING ISLAIS CREEK



I WOULD LIKE TO THANK MY FAMILY FOR DEALING WITH ME AND HELPING ME OUT MY WHOLE LIFE,
THE UNIVERSITY OF CALIFORNIA AT DAVIS FACULTY, PROFESSOR MICHAEL RI1I0S, PROFESSOR CLAIRE
NAPAWAN, AND ALL OF MY FRIENDS I HAVE MET OVER THE YEARS.

BECAUSE WE ARE WHAT WE HAVE LOST

ACKNOWLEDGEMENTS

DAY-LIGHTING ISLAIS CREEK v



DAY-LIGHTING ISLAIS CREEK



ACCEPTED AND APPROVED

B

Professor Stephen Wheeler, Instructor

Professor Michael Rios, Committee Member

Professor Claire Napawan, Committee Member

DAY-LIGHTING ISLAIS CREEK

Vi



THE DEVELOPMENT OF URBAN SETTINGS HAS AL-
LOWED HUMAN BEINGS UNPRECEDENTED CONTROL
OVER THE ENVIRONMENT. BY DIVERTING WATER-
WAYS THAT HAD PREVIOUSLY OCCUPIED DEVELOPED
AREAS INTO UNDERGROUND CULVERTS AND PIPES,
IMPORTANT HABITAT AND HYDROLOGICAL FUNC-
TIONS HAVE BEEN LOST. VEGETATED SETTINGS
THAT ARE UNPAVED ALLOW FOR WATER INFILTRA-
TION AND CAN HELP REDUCE FLOODING EVENTS
WHILE PAVED URBAN LOCATIONS GREATLY DIMINISH
THE ENVIRONMENTS’ ABILITY TO HANDLE WATER
RUN-OFF BECAUSE OF A DISTINCT LACK OF PEN-
ETRATION. WATER, IN AN IMPERVIOUS SETTING,
IS THEN ROUTED ELSEWHERE IN AN UNNATURAL
WAY VIA UNDERGROUND PIPING, CULVERTS, OR
THROUGH OTHER SIMILARLY CONSTRUCTED MEANS.
DIRECTING CREEKS THROUGH SEWERS TO TREAT-
MENT PLANTS CAN BE TREMENDOUSLY COSTLY BE-
CAUSE OF THE DEMAND IT PLACES ON TREATMENT
FACILITIES (CREEK DAY-LIGHTING: 1). By DI-
VERTING WATERWAYS THROUGH SEPARATE SYSTEMS,
AND IN A MORE NATURAL WAY, THE DEMAND ON
THESE FACILITIES IS LESSENED AND WATER CAN
BE UTILIZED TO DEVELOP A MYRIAD OF BENEFI-
CIAL FUNCTIONS. DAY-LIGHTING, OR BRINGING
CURRENTLY PIPED WATER SYSTEMS TO THE SUR-
FACE, CAN REPAIR THE NATURAL HYDROLOGICAL
CYCLE,INCREASE EFFECTIVE CAPACITY IN PIPES,
SLOW PEAK FLOW RATES, REMEDIATE RUN-OFF AND
SEWAGE, PROVIDE HABITAT, CREATE RECREATION-
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FACILITIES, AND OFFER A SITE FOR ONGOING
AWARENESS AND EDUCATION (CREEK DAY-LIGHTING:
1).IN ORDER TO SUCCESSFULLY REINTRODUCE A
CREEK SEVERAL FACTORS MUST BE TAKEN INTO AC-
COUNT; BY EXAMINING LOCAL GEOLOGY, CLIMATE,
AND HYDROLOGY, WHILE ALSO TAKING INTO ACCOUNT
THE URBAN FRAMEWORK WHICH MUST BY WORKED WITH-
IN, SUCCESSFUL IMPLEMENTATION OF A WATERWAY
MAY BE SAFELY AND EFFECTIVELY ACHIEVED. AFTER
THE OUTLINE HAS BEEN LAID, ECONOMIC, SOCIAL,
AND INFRASTRUCTURAL GROWTH CAN OCCUR. ISLAIS
CREEK, LOCATED IN SOUTHEASTERN SAN FRANCISCO.
AND CURRENTLY BURIED IN UNDERGROUND PIPES, IS
CURRENTLY OF INTEREST TO ENVIRONMENTAL AND
UTILITY GROUPS BECAUSE OF ITS LOCATION AMONGST
THE HIGHLY URBANIZED SETTING OF SOUTHEAST-

ERN SAN FRANCISCO, THE FREQUENCY IT FLOODS,
ITS BURDEN ON THE LOCAL SEWAGE AND STORM WA-
TER MANAGEMENT FACILITIES, AND BECAUSE OF THE
PRESENCE OF CRITICAL ANIMAL SPECIES AND HABI-
TAT (WATER MANAGEMENT: 5). SO, BY EXAMINING
THE LOCAL, HISTORICAL, AND NATURAL FACTORS
THAT DICTATE STREAM FLOW THROUGH SUCH A DE-
VELOPED SITE, A FRAMEWORK FOR THE RESTORATION
OF IsLAIS CREEK CAN BE REALIZED THAT REVITAL-
IZES THE WATERWAY TO THE BEST ABILITY OF BOTH
THE NATURAL AND HUMAN DEVELOPED SITE(S), WHILE
ALSO SERVING AS A SPRING BOARD FOR THE REJUVE-
NATION OF THE URBAN AREA ON A WHOLE.
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KNOW

PART 1: KNOW



Figure 1.0 Desertshore
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ISLAIS CREEK

ACCORDING TO THE LID BASIN ANALYSIS
TECHNICAL MEMORANDUM BY THE SAN FRAN-
CISCO UTILITY COMMISSION, ISLAIS CREEK,
HISTORICALLY THE LARGEST BODY OF WA-
TER AND DISCHARGER IN THE CITY, IS ONE
OF THE PENINSULA’S FOUR BAYSIDE BASINS
ALONG WITH YOSEMITE BASIN, SUNNYVALE
BASIN, AND CHANNEL BASIN. IT"S UPPER
PORTIONS STILL FLOW IN A LARGELY NATU-
RAL WATERWAY ABOVE GROUND THROUGH GLEN
PARK CANYON AMIDST STEEP HILLS WHILE
ITS LOWER PORTIONS ARE DIRECTED INTO A
5-DIAMETER STORM DRAIN BEFORE ENTERING
A COMBINED SEWER PIPE (LID BASIN ANALY-
SIS TECHNICAL MEMORANDUM: ISLAIS CREEK
DRAINAGE BASIN APRIL 2009. 3). THIS

IS LARGELY BECAUSE MUCH OF THE CREEK'S
UPPER WATERSHED RUN THROUGH STEEP TER-
RAIN. WHILE IT"S LOWER PORTIONS ARE
PREDOMINANTLY FLAT AND ARE PRONE TO
FLOODING. FROM HERE MUCH OF THE CREEK
RUNS THROUGH A COLLECTIVE SEWER WHICH
WAS DESIGNED IN THE 1850°S AND IS NOW
OPERATED TO PROVIDE A 5-YEAR LEVEL OF
SERVICE UNDER WET WEATHER CONDITIONS
(I.E. RAIN EVENTS WITH RETURN PERIODS
SHORTER THAN 5 YEARS) (LID BASIN ANALY-
SIS TECHNICAL MEMORANDUM: ISLAIS CREEK
DRAINAGE BASIN APRIL 2009. 3)

Figure 1.1: San Francisco Map with the Islais watershed Illuminated

ITS LOWER PORTION CONSISTED OF EX-
TENSIVE WETLANDS, SLOUGHS, AND BEACH
SANDS, WHICH AT ONE TIME SUPPORTED

A VAST RIPARIAN HABITAT, CONSTITUT-

ING THE FLOODPLAIN OF THE REGION, AND
WHERE NUMEROUS PLANTS AND ANIMALS
RESIDE(RAMIREZ-HERRERA, SOWERS, RICH-
ARD, GROSSINGER: 14), ISLAIS CREEK TRA-
VERSES ROUGHLY 11 SQ. MILES OF AREA ON
ITS ROUTE TO THE SAN FRANCISCO BAY FROM
THE EASTERN SLOPES OF THE SAN BRUNO
MOUNTAINS. ALONG THIS PATH, IT MEANDERS
UNDERNEATH SOME OF THE MOST HIGHLY UR-
BANIZED AREAS IN THE NATION,

DAY-LIGHTING ISLAIS CREEK



DAY-LIGHTING ISLAIS CREEK

THE LANDSCAPE OF THE EASTERN SECTION OF THE PENINSULA, WHERE ISLAIS CREEK IS LOCATED, IS
VASTLY DIFFERENT THAN WHAT IT ONCE WAS. WHILE NOW THE REGION IS PREDOMINANTLY URBAN, THE
HISTORICAL LANDSCAPE WAS MUCH MORE RICH IN ECOLOGICAL DIVERSITY, WHICH NEEDS TO BE REINTRO-
DUCED AND MAINTAINED IN ORDER TO PRESERVE THE PLANTS AND ANIMALS THAT RESIDE IN THE AREA,
AS WELL AS DEALING WITH THE EFFECTS OF THE HIGHLY URBANIZED DEVELOPMENT(S) SURROUNDING THE
SITE. THE SAN FRANCISCO BAY SERVES AS THE TERMINUS FOR THE CREEK. CONSISTING OF COASTAL
SHRUB AND GRASSLANDS AT ITS INCEPTION POINT AT GLEN PARK CANYON, THE CREEK SLOWLY EMPTIES
INTO THE ISLAIS VALLEY, WHERE, UPON MEETING THE SAN FRANCISCO BAY, IT BECOMES PART OF THE
REGIONS WETLAND SYSTEM, AND PROVIDED VALUABLE REFUGE FOR ANIMALS WHILE ALSO SERVING AS THE
REGIONS FLOODPLAIN. THROUGHOUT THE CREEK’S 11 SQ. MILE VOYAGE, RIPARIAN HABITAT LITTLERS ITS
SLOPES.

Wetland
Bay

= Grassland

Bay: Breeding grounds for numerous species

Coastal Scrub

1§

ves on fog; dominated by shrubs

Coastal Scrub: Thri
Figure 1.2 Islais Creeks’ habitats
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FLORA & FAUNA

PRESENTLY, SEVERAL IMPORTANT NATIVE
SPECIES ARE FOUND WITHIN THE ISLAIS BA-
SIN, INCLUDING THE PACIFIC CHORUS FROG,
THE ISLAY CHERRY (PRUNUS ILICIFLORIA),
AND THE ENDANGERED MISSION BUTTERFLY,
WHICH ARE ALL IN DIRE NEED OF PROTEC-
TION. RESTORING THE CREEK TO AT LEAST

A FRACTION OF ITS ORIGINAL STATE WOULD
GREATLY HELP THESE CONSTITUENTS. WITH-
OUT SOME SORT OF CHANGE, THESE PLANTS
AND ANIMALS WILL SURELY DISAPPEAR COM-
PLETELY FROM THE PENINSULA REGION, AND
THE PLANET.

Figure 1.4: Mission Blue Butterfly
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Figure 1.5 : Islay Cherry
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BEFORE EUROPEANS ARRIVED IN WHAT IS
NOW KNOWN AS THE SAN FRANCISCO BAYy
AREA, THE MUWEKEMA OHLONE TRIBE HAD
SETTLES THE REGION. THE MUWEKEMA WERE
A TRIBAL SOCIETY THAT LIVED THROUGH
OUT THE BAY AREA, AS WELL AS IN THE
SAN JoAQUIN DELTA (MUWEKMA OHLONE
TRIBE OF THE SAN FRANCISCO BAY
AREA 15) ON THE PENINSULA, THOUGH,
IsLAIS CREEK PROVIDED THEM WITH
CLAMS, MUSSELS, SHRIMP, AND PLANTS,
WHICH GREW IN AND AROUND THE FLU-
VIAL BASIN (IMAGINING ISLAIS CREEK
14)., THEIR RELIANCE ON THE CREEK
FOR SUBSISTENCE WAS IN STARK CON-
TRAST TO FUTURE POPULATIONS THAT
RESIDED IN THE AREA, WHO VIEWED THE
CREEK AS MORE OF A DEPOSITORY FOR
DISCARDED MATERIAL. FURTHER, SHELL
MOUNDS FOUND AROUND THE CREEK WERE
MISINTERPRETED AS BEING DUMPING
GROUNDS FOR THE TRIBE. BUT IS AC-
TUALITY, THESE WERE BURIAL SITES (
THE MUWEKMA OHLONE TRIBE OF THE SAN
FRANCISCO BAY AREA 13). THE OHLONE
UTILIZED THE ISLAY CHERRY AS PART
OF THEIR DIET. THE ISLAY CHERRY IS
A PLANT THAT GROWS IN THE RIPARIAN
AREAS SURROUNDING THE CREEK. THE
IsLAY CHERRY IS BECOMING MORE AND
MORE DIFFICULT TO LOCATE ALONG THE
BANKS NOW DUE TO INCREASED URBAN-
IZATION,

DAY-LIGHTING ISLAIS CREEK
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Figure 1.6: Muwekma Ohlone
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BUTCHERTOWN

EURPEAN ARRIVAL IN THE 18TH CENTURY WOULD
SEVERELY EFFECT ISLAIS CREEKS HISTORY.
ALTERATIONS TO THE LANDSCAPE DUE TO IN-
DUSTRY AND URBANIZATION WERE THE BIGGEST
CULPRITS. ONE PARTICULAR LOCATION, THE
BAYVIEW REGION OF THE PENINSULA, WHERE
THE CREEK EMPTIES INTO THE BAY, WAS AL-
TERED DUE TO DUE TO SLAUGHTERHOUSES THAT
HEAVILY POPULATED THE AREA. LIKE MANY
CITIES AROUND THE WORLD, SLAUGHTERHOUSES
HAVE 3 THINGS IN COMMON: EASY ACCESS TO
RAILROADS, LOCATED ON THE EDGE OF TOWN,
AND NEAR FLOWING WATER ( ROBICHAUD AND
STEINER 16). OFTEN REFERRED TO AS “SHIT
CREEK”, DUE TO THE DUMPING OF EXCREMENT
AND OFFAL INTO ITS WATERS, THE CONTAMINA-
TION FROM THE SURROUNDING AREA LED TO THE
CREEK BEING CHANNELED INTO AN UNDERGROUND
CULVERT IN ORDER TO CONTROL THE POLLUTION
PROBLEM THAT WAS OCCURRING (LID BAsIN
ANALYSIS TECHNICAL MEMORANDUM: ISLAIS
CREEK DRAINAGE BASIN APRIL 2009. 2). THE
CREEK WAS BURIED DUE TO HEALTH CONCERNS
IN THE EARLY 20TH CENTURY. SAN FRAN-
CISCO’S BUTCHERTOWN IS SOMEWHAT UNIQUE
BECAUSE IT WAS LOCATED ON A TIDAL SINK (
ROBICHAUD AND STEINER 16).

13

-
i

i

Figure 1.10: Islais Channel, 2004

Figure 1.8: Historic Islais Creek’s output to the Bay and Wetlands

P 28
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Figure 1.11

DAY-LIGHTING ISLAIS CREEK

Figure 1.14: Northend, Butchertown
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HISTORICAL ROUTE

‘e € £ AN

AS MENTIONED BEFORE, THE HISTORICAL
ROUTE OF THE CREEK FLOWED FROM THE
EASTERN SLOPES OF THE SAN BRUNO MOUN-
TAINS, LARGELY IN THE CENTER OF THE
PENINSULA, EAST TOWARDS THE SAN FRAN-
CISCO BAY. AS THE TOPOGRAPHY FLAT-
TENED OUT THE WATER SPREAD OUT AND
SLOWED DOWN, CREATING MARSHLANDS,
WETLANDS, AND SLOUGHS ALONG THE WAY.
WITH ITS ORIGINS IN THE PENINSULA'S
MOUNTAINS AND HILLS RISING UP AROUND
530 FT, THE CREEK BEGINS FAST MOVING.

500 400 300 200 100 Sca Level

P ACT F I C

TOPOGRAPHIC MAP OF SAN FRANCISCO

Figure 1.17: Topography of the Bay Area with Islais Creek Illuminated Figure 1.17: Topography of the Bay Area with Islais Creek Illuminated
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THE CURRENT CONDITIONS OF THE SITE ARE VASTLY DIFFERENT FROM THE PRE-SETTLEMENT DAYS OF THE
LATE 18TH CENTURY. A HIGHLY URBANIZED CITY NOW SITS OVER THE MARSHES, WETLANDS, AND COASTAL
LANDSCAPES. THIS POSES A UNIQUE PROBLEM WHEN TRYING TO RE-ESTABLISH A CREEK. FREEWAYS, PRI-
VATE PROPERTIES, PUBLIC PROPERTIES, STREETS, AND OTHER DEVELOPED ENTITIES SIT IN THE WAY OF
DAY-LIGHTING THE CREEK.

Glen Canyon Park is the only
daylighted potion of the creek
until it reaches the Bay. However,
given its northern location and
the fact that the surrounding area
undeveloped, it receives only a
very small portion of the natural
watershed'’s runoff.

@ At the southeast corner of the
park, the creek is sentinto a
culvert. The total Glen Park flows

account for about 6% of the total
runoff carried by Islais Creek.

The headwaters of islais -.flows east underground .ds treated at a plant... .and evenutally flows out
Creek are located in Glen in San Francisco's fo the Bay.
Canyon Park.... combined wastewater

system._. San Francisco’s combined
wastewater system utilizes the
natural downslopes of the creek
and carries both storm runoff and
wastewater to treatment plants.
While providing a higher level of
treatment to all wastewater, the
system can flood in storm events.

The Southeast Wastewater
Treatment Plant is located just
south of Islais Creek, and treats
both the storm runoff and

ter before discharging to

the Bay.
s o,
2 22 —_—
ik 7 " Some outfalls are routed to Islais
— Creek, which again sees daylight

after passing under |-280.

The water reaches the San
Francisco Bay.

Figure 1.18: Islais Creek current conditions

DAY-LIGHTING ISLAIS CREEK

16

SNOLLIANOO LNAddN1O



HISTORICAL ROUTE

IsLAIS CREEK IS ONE OF MANY WATER-
SHEDS AND BASINS ON THE PENINSULA.
INCLUDED IN THE LIST ARE: SUNNYDALE,
YOSEMITE, ISLAIS, CHANNEL, NORTH-
SHORE, RICHMOND, SUNSET, AND GOLDEN
GATE. THE SHORELINE OF THE EASTERN
PORTION OF THE CITY HAS BEEN DRAMATI-
CALLY CHANGED OVER THE YEARS. BAy
FILL HAS BEEN DEPOSITED OVER THE LAST
100 YEARS, CREATING MORE SHORELINE.
THIS HAS CAUSED FLOOD CONCERNS DUE TO
RISING SEA LEVELS.

Figure 1.19: The shoreline from 1860 to 2006

17

San Francisco Shoreline, 2006 (8)

Figure 1.20: The shoreline- 1850, 1929, 2006
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Figure 1.21: Butchertown, 1926
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¢

AT IS A STREAM

T
1

A CREEK, OR STREAM, IS A MASS OF WATER
THAT HAS A CURRENT AND IS CONFINED TO
BANKS AND A BED. CREEKS ARE SMALLER, 1IN
BOTH SIZE AND MASS, THAN RIVERS. CREEKS
HAVE A RANKING SYSTEM AND MEANDER WHICH
EFFECT THE SURROUNDING ENVIRONMENT AND
THE FLOW OF WATER THROUGHOUT THE LAND-
Figure 2.0: Different forms a creek can take over time. Dependent on composition SCAPE. STREAMS PLAY A VITAL ROLE IN SUR-
of the surface the creek flows aver. FACE HYDROLOGY, SERVING AS CONDUITS FOR
: | WILDLIFE, AND RECHARGING GROUND WATER.
OFTEN TIMES CREEKS RUN DRY DURING CER-
TAIN MONTHS OR FOR PERIODS OF TIME. THESE
CREEKS ARE CONSIDERED EPHEMERAL, OR TEM-
PORARY. ISLAIS CREEK IS LARGELY EPHEMERAL
AND A UTH ORDER STREAM

Figure 2.3: Order of streams with the higher numbers representing
exodus points and lower numbers representing inception

Figure 2.1: Stream flow from its inception point to its exodus point.
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DAYLIGHTING CREEKS INVOLVE A DIS-
TINCT UNDERSTANDING OF LOCAL GEOLOGI -
CAL ACTIVITIES. INFILTRATION, OR THE
DESCENDING OF WATER THROUGH THE SOIL,
IS AN IMPORTANT ASPECT OF GEOLOGICAL
ACTIVITY, AND IS DEPENDENT ON PRE-
DOMINANTLY THE DENSITY OF VEGETATION
ON THE SOIL SURFACE AND THE CHARAC-
TERISTICS OF THE SOIL (LEOPOLD, WA-
TER, RIVERS, AND CREEKS, 10). THE
SIZE OF HOLES, OR SPACES, IN BETWEEN
SOIL COMPOSED OF GRAINS DICTATES HOW
INFILTRATION RATES OCCUR. FOR EX-
AMPLE, VARIATIONS IN SOIL TYPE, SUCH
AS SANDY SOILS TEND TO HAVE HIGHER
INFILTRATION RATES THAN FINE-GRAINED
SOILS, WHEREAS CLAY LOAMS HAVE LOWER
RATES BECUASE THERE ARE LARGE SPACES
BETWEEN GRAINS (LEopoLD, WATER, RIV-
ERS, AND CREEKS, 10). OTHER MODES OF
INFILTRATION, SUCH AS CAPILLARITY AND
WHETHER A SOIL IS HYDROPHOBIC, EF-
FECT WATER INFILTRATION. CAPILLARITY,
OR THE TENDENCY OF A LIQUID TO CLING
THE SURFACE OF A SOLID MATERIAL, HAS
A PROFOUND EFFECT ON THE PERMEATION
OF WATER THROUGH THE SOIL, AND CAN BE
REMOVED BY DRYING (LEoPOLD, WATER,
RIVERS, AND CREEKS, 14). S0, THE COM-
POSITION OF THE SURFACE REGION OF A
LANDSCAPE CAN HAVE A GREAT EFFECT ON
WATER RETENTION.

DAY-LIGHTING ISLAIS CREEK

Sand Dunes

Bay Mud

Marin

Granite San Bruno Melange Headlands Melange Francisco

Mitn Terrane
Terrane

Figure 2.4: Geological formation of the San Francisco Peninsula, from east to west.

ROCK

Figure 2.5: Graphic showing infiltration of water during a storm

Complex
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CLIMATE

A REGION’S CLIMATE HAS A GREAT EF-
FECT ON HYDROLOGY AND THE PRESENCE
OF WATER. A REGION’S PRECIPITATION
TOTALS, IN PARTICULAR, ARE IMPOR-
TANT TO THE DEVELOPMENT OF STREAMS
AND CREEKS. THESE RAINFALL TOTALS
DICTATE WHEN THESE WATERWAYS, AND
BY HOW MUCH VOLUME, THEY WILL OC-
CUR. USING THE UNITED STATES AS AN
I EXAMPLE, STATES IN THE EAST RE-

Incoming Solar Energy

CEIVE FROM 1,000mMm 1O 1,270MM ANNU-
ALLY WHILE IN THE WEST ANNUAL PRE-
CIPITATION TOTALS ARE SHARPLY LOWER
R T VP (KEIPOLD, WATER, RIVERS, AND CREEKS,
; I Percipitation/ Evaporation 7). WHILE ANNUAL PRECIPITATION TO-
TALS HAVE A GREAT EFFECT ON WHETHER
A CREEK IS DRY OR WET, THE SEASON OF
GREATEST PRECIPITATION PLAYS A VITAL
ROLE IN THE PRESENCE OF WATERWAYS AND
FLOODING. SAN FRANCISCO, THE LOCA-
TION OF IsLAIS CREEK, FOR INSTANCE,
HAS A MEDITERRANEAN CLIMATE, WHICH,
LIKE SPAIN, ITALY, AND GREECE, HAS A
RAINY SEASON WHICH OCCURS IN THE WIN-
TER AND A DRY SEASON WHICH TRANSPIRED
MUCH OF THE REST OF THE YEAR. IN CON-
TRAST, A CONSIDERABLE AMOUNT OF THE
SOUTHWEST UNITED STATES RECEIVES AN
ABUNDANCE OF RAIN IN THE SUMMER, AND
MOSTLY FROM THUNDERSTORMS (LEOPOLD,
WATER, RIVERS, AND CREEKS, 7). THESE
INSTANCES OF HEAVY RAINFALL PLAY A
VITAL ROLE IN FLOODING OCCURRENCES,
PRECISELY BECAUSE MOST FLOODING OC-

Tigen Qutgoing Heat Energy

Evaporation

Figure 2.6: A Climate System
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STREAM HYDROLOGY

.. .. ‘: Water Table

Figure 2.8: Hydrology

Streamflow rate

. — Pre-Development
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Discharge

!' \ Small

Storm

\
x More Runoff Volume
/ Lower \
/ Rapid Peak /
Higher \ Discharge \
Baseflow Gradual [

/ f \\ //mmmv \

4 f/(_\\

| S SR —

e _ —

Time —

Figure 2.8: Graphing the discharge rates in developed and none-developed landscapes
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STREAM HYDROLOGY, WHICH EXPANDS ON THE
PREVIOUS SUBJECT, SOIL STRUCTURE AND
GEOLOGY, TAKES A HOLISTIC VIEW OF CREEK
DEVELOPMENT, AND IS IMPORTANT IN UN-
DERSTANDING HOW WATER MAY TRAVERSE AND
COALESCE ON A PARTICULAR SITE. STREAM
HYDROLOGY IS OFTEN REFERRED TO AS OPEN
CHANNEL FLOW BECAUSE OF THE WAY FLOW
DISTORTS CHANNELS ( THE HYDROLOGY OF
STREAMS, 1) THIS IS IN SHARP CONTRAST TO
THE FLOW GROUNDWATER UNDERGOES, WHICH
LARGELY DOESN’'T AFFECT THE GRAINS AND
PARTICLES IT INTERACTS WITH. THE PRIMARY
FACTORS THAT CONTROL STREAM VELOCITY ARE
GRAVITY AND FRICTION. FRICTION, OR THE
TENDENCY FOR WATER TO BE HELD IN PLACE,
IS AFFECTED BY TWO SITUATIONS; FIRST,
FRICTIONAL DRAG BETWEEN ONE LAYER OF WA-
TER AND ANOTHER, AND SECONDLY, THE FRIC-
TIONAL DRAG BETWEEN WATER AND THE SIDES
AND BED OF THE CHANNEL (THE HYDROLOGY OF
STREAMS, 1). GRAVITY, ON THE OTHER HAND,
IS HEAVILY EFFECTED BY SLOPE STEEPNESS.
ELEVATION GRADIENT, OR VARIATION IN SLOPE
STEEPNESS, CAN INCREASE OR DECREASE WATER
VELOCITY BASED ON THE GRADIENTS STEEPNESS
(THE HYDROLOGY OF STREAMS, 1). THE IN-
TERACTION BETWEEN THESE TWO FORCES HEAV-
ILY AFFECTS EITHER ONE OR THE OTHER. THIS
INTERACTION CREATES THE BOUNDARY LAYER,
WHICH IS WHERE THE FORCES INDUCED BY
GRAVITY ARE STUNTED BY THE FORCES BROUGHT
BY FRICTION (THE HYDROLOGY OF STREAMS,
1). THESE ACTIONS CAUSE EROSION.

DAY-LIGHTING ISLAIS CREEK



THE HYDROLOGY OF URBAN SETTINGS IS IN
SHARP CONTRAST TO THAT OF THE NATU-

RAL LANDSCAPE. THE PRESENCE OF IMPERVI-
OUS SURFACES THROUGHOUT CITIES AND TOWNS
DOESN'T ALLOW WATER THE OPPORTUNITY TO
INFILTRATE THE SURFACE, WHERE IT WOULD
JOIN THE WATER TABLE, OR OTHER NATURALLY
OCCURRING GROUNDWATER FACILITIES. THIS
LEADS TO FLOODING, CONTAMINATIONS, AND
EROSION. BY IMPLEMENTING PERVIOUS PAVE-
MENTS, NATURALLY OCCURRING SURFACES, IM-
PERVIOUS URBAN SURFACES ALSO LIMIT EVAPO-
TRANSPIRATION, WHICH IS THE ACTION OF
WATER LEAVING ITS PHYSICAL FORM AND RE-
ENTERING THE ATMOSPHERE. THESE CONDITIONS
LEAD TO SEWAGE TREATMENT FACILITIES TO
BECOME OVERWORKED. THEY ALSO INCREASE THE
IMPACT OF POLLUTION ON OCEANS AND BAYS,
WHERE THE WATER ULTIMATELY ENDS UP. SO,
BY REINTRODUCING URBAN CREEKS AND RETRO-
FITTING BUILDINGS AND STREETS WITH MORE
PERVIOUS SURFACES, THE IMPACT, AND PO-
TENTIAL COST, OF SURFACE FLOODING CAN BE
MITIGATED.

DAY-LIGHTING ISLAIS CREEK

407 Evapotranspiration

Infiltration 25% D
Infiltration

Natural Ground Cover

35% Evapotranspiration

Infiltration

35-50% Impervious Surface

38% Evapotranspiration

10-20% Impervious Surface

20% Run OfF

21% Shallow
Infiltration

30% Evapotranspiration

T0-100% Impervious Surface

Figure 2.10: Different landscapes and their ability to manage water

Infiltration
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WETLAND ECOLOGY

WETLANDS SERVE AS IMMENSE AR-
EAS OF BIOLOGICAL DIVERSIFY.
THEIR ABILITY TO CLEAN AND FIL-
TER WATER OF CHEMICALS AND DE-
BRIS MAKES THEM EXTREMELY VIABLE
TOOLS IN THE LANDSCAPE ARCHITEC-
TURE FIELD. WITH AREAS VARYING
IN DEPTH AND SIZE, MEANDERING
AND WADING WATER FLOWS DELIVER
NUTRIENTS IN AND AROUND WETLANDS
ALLOWING FOR IMMENSE HABITATS
FULL OF DIVERSITY.
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Figure 2.11: Water movement through a wetland

Figure 2.12: Bay area tidal marshes
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Figure 2.13: San Francisco’s Eastern shoreline; Figure 2.14: San Francisco's Eastern shoreline; Figure 2.15: San Francisco’s Eastern shoreline;
1949 1957 1967

San Francisco's eastern coastline is extremely susceptible to flooding and rising sea level. This is due to the fact that bay fill has been
deposited throughout the shoreline, resulting in unnatural coasts that have been heavily developed with residential and commer-
cial developments. There is little that can be done without major overhauls that would prove costly. Creating infrastructure that can
deal with flooding, such as wetlands and restored creeks would go a long way to dealing with the problem. Even developments with
pervious surfaces would help.
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Figure 2.16 Stampede
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Figure 2.16: Culvert
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I)AY—LIGHTING, OR THE REMOVING OF
STREAMS FROM BURIED CONDITIONS, IS A
CONTEMPORARY MOVEMENT ADVOCATED BY ENVI-
RONMENTAL PLANNERS AND SCIENTISTS THAT
RESTORES LIFE AND HEALTH TO STREAMS, RE-
DUCES FLOODING (ESPECIALLY IN URBAN LOCA-
TIONS), SAVES MONEY, AND CREATES VALUABLE
PUBLIC OPEN SPACES (VIRGINIA RESOURCE
CENTER: 3). HISTORICALLY, BURYING STREAMS
IN PIPES AND CULVERTS UNDERGROUND WAS
MIRRORED BY SOCIAL FACTORS AT THE TIME.
MosT NOTABLY, IN THE 1800’s, “AS RAPID
EXPANSION TOOK PLACE, CONCERN ABOUT POL-
LUTION IN PUBLIC DRINKING WATER LED TO
PLACING THOUSANDS IF NOT MILLIONS OF
MILES OF CREEKS AND RIVERS”(VIRGINIA

DAY-LIGHTING ISLAIS CREEK

RESOURCE CENTER: 5) UNDERGROUND INTO
PIPES. THE CREEKS AND WATERWAYS OF IN-
DUSTRIAL AREAS BECAME DUMPING GROUNDS AND
WERE SUB-SERVANT TO THE LAND-USES AT THE
TIME. THEY ALSO BECAME THE RECIPROCAL OF
WHAT THEY WERE IN EARLY HISTORY; WHAT HAD
PREVIOUSLY BEEN USED AS A RESOURCE WAS
NOW BECOMING A PROBLEM. SOMETIME LATER,
WHEN THE AUTOMOBILE WAS DEVELOPED AND
GROWING IN POPULARITY, THE CULVERTING OF
SURFACE WATER CHANNELS NECESSITATED FILL-
ING IN EXTENSIVE VALLEYS WITH TONS OF
DIRT, A LEVELING PROCESS THAT WAS DONE

IN ADVANCE OF URBAN EXPANSION TO ACCOMMO-
DATE VEHICULAR TRAFFIC (VIRGINIA RESOURCE
CENTER: 5). THE PIPES THAT SOPHISTICATED
SEWAGE SYSTEMS RUN THROUGH ARE LARGELY
OUTDATED IN MANY PLACES ACROSS THE COUN-
TRY, AND WHILE REPLACING THEM IS AN OP-
TION, DEVELOPING METHODS OF DAY-LIGHTING
AND Low IMPACT DEVELOPMENT ARE CURRENTLY
EN VOGUE DUE TO THE ASTRONOMICAL COSTS OF
REPLACING UNDERGROUND INFRASTRUCTURE(S)
AND THE BENEFITS RELATED TO RESTORED
CREEKS. ANOTHER FUNCTION OF DAY-LIGHTING
A CREEK IS THAT PLANT AND ANIMAL COMMU-
NITIES CAN BECOME REESTABLISHED. THESE
RESTORED ECOSYSTEMS SERVE AS AN ESCAPE
FOR BOTH HUMANS AND WILDLIFE IN AN URBAN
ENVIRONMENT.
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HYTOREMEDIATION

WHILE PHYTOREMEDIATION TYPICALLY UTILIZES
PHYTOREMEDIATION, OR THE REMOVAL OF PLANT LIFE, CERTAIN OTHER CREATURES, SUCH
CONTAMINANTS FROM THE SOIL THROUGH THE As OYSTERS, FUNGI, AND BACTERIA, SERVE AS
USAGE OF PLANTS, CAN BE AN EXTREMELY CLEANSERS OF WATER AND SOIL.

BENEFICIAL, AND CHEAP(ER), WAY OF HEAL-
ING CONTAMINATED SITE. BY CHOOSING APPRO-
PRIATE PLANTS FOR CONTAMINANTS ON-SITE,

HEALING OF THE SOIL TO HEALTHY LEVELS Ijhytorenledlatunl = +
CAN OCCUR. IN CONTRAST, ACCORDING TO
THE FIELD GUIDE TO PHYTOREMEDIATION, A Figure 3.1: What is Phytoremediation? This is.

2,500sQ. FT. PARCEL OF LAND CAN COST AS
MUCH AS $50,000-$100,000 TO EXCAVATE AND
FILL, WHILE SIMPLY USING PLANTS, SUCH AS
THE LEAD-LOVING INDIAN MUSTARD, CAN COST
10%Z oF THAT ( A FIELD GUIDE TO PHYTORE-
MEDIATION). IT SHOULD BE NOTED THAT IN
SOME CASES THE PLANTS NEED TO BE REMOVED
BECAUSE THEY BECOME HAZARDOUS. BUT THE
POTENTIAL BENEFITS FOR CLEANER WATERS AND
SOILS IS DEFINITELY TOO GREAT TO OVER-
LOOK. DAY-LIGHTING A CREEK WOULD CREATE

Panicum virgatum  Lupin Microcarpus

Panicum virgatum  Moringa Oleifera

THE OPPORTUNITY FOR PURIFICATION TO OC- Figure 3.2: The excavation and fill of a 2,500sq ft site would cost up to $100,000 to do with
CUR. conventional construction methods, while choosing appropriate plants can cost about
10% of that cost.

Figure 3.3: Graphicical section/plan of one method of phytoremediation that involved water meandering through various elevation levels and plant variations in order to cleanse and remediate the
water.
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Figure 3.4:

5(0"\1\'\‘3101_”@9 Trench

Green Roof

DAY-LIGHTING ISLAIS CREEK

L—OW IMPACT DEVELOPMENTS ARE A SERIES

OF STRATEGIES WHICH SEEK TO MANAGE EXCESS
WATER FLOW BY REUSING IT, ALLOWING IT TO
INFILTRATE THE GROUND, OR USING VEGETA-
TION IN ORDER TO ACHIEVE NATURAL PRO-
CESSES. IN TERMS OF CREEKS, AND THE DAY-
LIGHTING OF THEM, LOW IMPACT DEVELOPMENTS
MIMIC WHAT THE NATURAL LANDSCAPE, AND TO
SOME EXTENT, WHAT CREEKS AND STREAMS DO;
UTLILIZE NATURAL PROCESSES TO LOWER THE
STRAIN ON MAN MAD SEWER AND WASTEWATER
SYSTEMS.
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BEST MANAGEMENT PRACTICESS

Is EST MANAGEMENT PRACTICES ARE SOLU-
TIONS TO WATER MANAGEMENT AMONGST DE-
VELOPMENTS. BY ALLOWING WATER A WAY TO
GET TO AREAS IT CAN INFILTRATE INTO TEH
GROUND, THE STRAIN ON INFRASTRUCTURE MOV-
ING AND DELIVERING WATER TO FACILITIES

IS LESSENED. THIS WOULD RESULT IN LOWER
COSTS FOR EVERYBODY

o
19

Downspout Discharges to Vegetated
Roof to Reduce Runoff

Vegetated Roof to Reduce Runoff

Green Wall to Slow Runoff

Downspout Connected to Dry Well
Figure 3.6:

Permeable Paving in Pedestrian Areas

Rain Garden for Bio-Infiltration

Bioretention Planter with Curb Cuts

Downspout Connected to Large-Scale
Cistern for Rainwater Harvesting
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Figure 3.7: Stampede
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Figure 3.8: Culvert
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PART 4: SPECIFICS
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A VISION FOR SAN FRANCISCO'S E

THE NEED TO PRESERVE AND CREATE OPEN QI:EHSPACE
SPACE IN SAN FRANCISCO IS PARAMOUNT TO

THE HEALTH OF ITS CITIZENS. WHILE HUGE

SWATHS OF LAND, LIKE THAT OF GOLDEN GATE

PARK, ARE WELL KNOWN AND CAN ACCOMODATE 3§ ] 3
HUGE MUSIC FESTIVALS, SMALLER PARKS, LIKE w S
THAT OF CAYUGA PARK, IN THE CAYUGA TER- '
RACE NEIGHBORHOOD, FOR EXAMPLE, WERE
SIMPLY MADE IN ORDER TO CURB ILLEGAL
ACTIVITIES AND INVITE THE NEIGHBORHOOD
INTO ITS SPACE. OPEN SPACE SF, AN ORGANI-
ZATION COMPRISED OF NEIGHBORHOOD GROUPS
AND POLITICAL ENTITIES, IS DEVOTED TO

ol o W Al ™

|

CREATING MORE OPEN SPACE ON UNDER UTI- ti 3 !
LIZED SPACES IN SAN FRANCISCO, WHILE ALSO gﬁmm f ' E
CONNECTING THESE SPACES TO A LARGER RE- ﬁmmmﬁ ’ ‘;
GIONAL FRAMEWORK. SUPERKILEN, A PARK IN i d T o

COPENHAGEN, IS A GREAT EXAMPLE OF A PARK
SPACE WHICH COMBINES NUMEROUS ACTIVITIES
AND FUNCTIONS. IT SERVES AS AN EXAMPLE
OF HOW A PARK IN AN URBAN SETTING SHOULD
BE DESIGNED. OPEN SPACE IS INTEGRAL TO
OUR WELL BEING AS HUMANS. ITS ESPECIALLY
IMPORTANT IN HIGHLY DENSE LOCATIONS. SO,
A DAY-LIGHTING PROJECT MUST BE ABLE TO
CREATE MORE OPEN SPACE FOR THE PUBLIC.
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SAN FRANCISCO’S SEWAGE SYSTEM IS THE

ONLY COMBINED SEWAGE WASTEWATER SYSTEM
ON CALIFORNIA’S COAST ( SAN FRANCISCO
PuBLIiCc UTILITIES COMMISSION). THIS MEANS
THAT WATER RUN OFF FROM ROOFS, SIDEWALKS,
ROADS, ETC GO TO THE SAME PLACE AS SEWAGE
DOES.

THIS RESULTS IN FACILITIES AROUND THE
PENINSULA, AND ESPECIALLY THE SOUTHEAST-
ERN POWER PLANT, WHERE ISLAIS CREEK LIES,

Sewer

BEING OVER, AND UNNECESSARILY, WORKED.

-"TTGHSPOWSTOrﬂgebox OVERFLOW DURING STORMS ROUTINELY LITTER
(holds storm runoff)

Pumped to treatment plant

THE STREETS OF THE SOUTHEASTERN NEIGHBOR-
HOODS. TRANSPORT TUNNELS HOLD SOME OF THE
OVERFLOW IN ORDER TO ALLEVIATE THIS

Figure 4.3: San Francisco sewer transport system
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A CULVERT IS A CLOSED CONDUIT USED TO CONVEY WATER FROM ONE AREA TO ANOTHER, USUALLY FROM ONE
SIDE OF A ROAD TO THE OTHER SIDE (EPA, 2003). MOST CITIES AROUND THE WORLD HAVE EXTENSIVE
CULVERT SYSTEMS IN ORDER TO MANAGE AND MOVE WATER. IN MOST CASES WATERSHEDS ARE CULVERTED IN
THE LOCATIONS THAT CREEKS AND STREAMS ONCE WERE, WHICH MAKES DAY-LIGHTING AN EASIER TASK. BuT
IF DEVELOPMENT HAS BEEN CREATED ABOVE WHERE A STREAM OR CREEK ONCE WAS, IT CAN MAKE IT NEARLY
IMPOSSIBLE TO RECREATE THOSE WATER BODIES. CULVERTS ARE DIVIDED INTO TWO FUNCTIONAL TYPES:
STREAM CROSSINGS AND RUNOFF MANAGEMENT (EPA, 2003). IN OTHER WORDS, CULVERTS ARE INSTALLED
WHERE ROADWAYS ARE AS TO NOT CREATE AN INACCESSIBLE SITUATION, AND THEY ALLOW FOR WATER TO
CONTINUE DOWNSTREAM. THEY ALSO ALLOW RUNOFF FROM ROADS, STREETS, AND SIDEWALKS, TO BE MOVED TO
A SEPARATE LOCATION TO BE FURTHER MANAGED. IN THE CASE OF SAN FRANCISCOS’ IsLAIS CREEK, MUCH
OF THE CREEK IS BURIED IN CULVERTS AND ONLY SEES THE LIGHT OF DAY AT ITS INCEPTION POINT, AND
AT ITS EXODUS POINT.

Figure 4.4: Skull Culvert
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igure 4.6: Butchertown

43 DAY-LIGHTING ISLAIS CREEK



PART 5: MIMIC
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Figure 5.0: Gowanus Canal

(5 OWANUS CANAL, A HISTORICAL WATERWAY

IN BROOKLYN, NEW YORK, RECENTLY UNDERWENT
AN OVERHAUL IN ORDER TO CLEAN ITS WATERS,
WHICH WERE SOME OF THE MOST POLLUTED IN
THE COUNTRY. BuILT IN 1881 IN ORDER TO
FACILITATE TRADE TRAFFIC, THE CANAL HAS
SLOWLY DEGRADED OVER TIME (GOWANUS CA-
NAL AN BAY ECOSYTEM RESTORATION PROJECT).
REFINERIES, CHEMICAL PLANTS, AND OTHER
SUCH INDUSTRIAL FACILITIES LINE THE CA-
NAL, EXPOSING IT TO THEIR BY PRODUCTS.
LOCAL SEWER OUT FALLS ALSO SPILL INTO THE
WATERWAY (GOWANUS CANAL AN BAY ECOSYSTEM
RESTORATION PROJECT). THE GOAL FOR THE
PROJECT WAS TO CLEAN THE CANAL AND CRE-
ATE PARKLAND, WHILE PRESERVING THE VISUAL
SPLENDOR OF THE CANAL, AND ITS HISTORIC
VALUES.
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igure 5.1: Gowanus Canal
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REMEDIATION WETLAND BASINS

IN AN AVERAGE RAIN STORM, WATER IS CAPTURED BY FILTRATION SWALES.
EXCESS STORM WATER BEGINS TO FLOW INTO TERRACED REMEDIATION
WETLAND BASINS.

.wm RAIN
IN AN AVERAGE RAIN
STORM, MEADOW AND
WET MEADOW PLANT

ING ZONES RECEVE
WATER

MEADOW WET MEADOW

Figure 5.2: Gowanus Canal

dlandstudio
GOWANUS CANAL

SPONGE PARK™
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FILTRATION SWALES

IN A HEAVY RAIN STORM, WATER REACHES THE CANAL EDGE BY FLOOD:
ING AND OVERFLOWNNG THROUGH TERRACED REMEDIATION BASINS.
IN ADDITION, AN UNDER DOCK CISTERNS RELEASE EXCESS FILTERED

WATER INTD THE CANAL.

IN A HEAVY RAIN STORM, . . e
SHALLOW MEADOW,

SHALLOW MARSH AND
DEEP MARSH PLANTING
ZONES RECEIVE

WATER

SHALLOW MEADOW

=
3
e
3
im
s
z
-]
<
8
=
3

REMEDIATION WETLAND BASINS

SHALLOW MARSH

DEEP MARSH
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W

PROPOSED LAND USE
(WITH 40FT EASEMENT)

CURRENT LAND USE

s s
s o
SURFACE IMPERVIOUSNESS 10°% 62%

Figure 5.3: Gowanus Canal
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PROPOSED

15.2 ACRES

RECREATIONAL

COMMERCIAL 40.8 ACRES

109.9 ACRES

SPONGE PARK™: 11.4 ACRES

ADDITIONAL ACRES

AFTER SPONGE PARK™ . OF WETLAND BASIN
ACRES SPONGE
1,75 ACRES PARK™ WETLAND
:
a% 11.4 ACRES
SPONGE
DATA FROM NEW YOAK DEPARTMENT OF PARK™ TOTAL

ENVIRONMENTAL PROTECTION

dlandstudio
GOWANUS CANAL

SPONGE PARK™
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WATER QUALITY IMPROVEMENTS FROM THE SPONGE PARK™ WILL HELP THE PRO

GOWANUS CANAL SPONGE PARK™
WILDLIFE

0 0 £ 'E ME . LIFERATION WILDUIFE IN THE GOWANUS. EACH SPECIES LISTED HERE PLAYS AN IM
BLACK CROWNED  CORMORANT EGRET GREAT BLUE HERON  GREEN HERON _ . :
RGHT (ROM IRAIRHEN o9 PORTANT ROLE IN THE OVERALL HEALTH OF THE ECOSYSTEM OF THE CANAL AND
E i E ADJACENT AREA WHILE INCREASING BIODIVERSITY
KINGFISHER PEREGRINE FALCON SEAGULL J

. ’ ‘ ‘ LAND SPECIES

COTTONTAIL RABBIT EASTERN CHIPMUNK RACCOON  WHITE FCOTED MOUSE
CIES SUCH AS A RAPTOR. PEREGRINI CO D OSPR

. . ’ . o SHORE DWELLING SPECIES

ATLANTIC BRANT CANADIAN GEESE SWAN SPOT BILLED DUCKS  FIDDLER CRAB
LT MARSHI

HE! EIR HAB! ONSIST O 1 NS | 3
3 ¥ D DE! R AQUATIC F 5
DUS! CREASE! DXYGEN CONCENTRATIO M1 IE C
s OROER TO SUSTAI E. BO = D AN

BLUE CRAB EASTERN OYSTERS FLOUNDER HORSESHOE CRAB JELLYFISH WATER SPEC'E.S

CS0 RE BELIEVED TO B DST COMMO DF EXCESS G D
ERS FEED O 1S G HCH RESULTS IMPROVEMENT 1! ER CLAR

i D DYSTER B D FILTE P TO 50 G ONS
0 RAD NCLUDING SUSPENDED SEDIME] ! ONG G
CO RIBI 0D THE OPAQUENESS Ol H|

KILLIFISH MUSSELS SAND SHRIMP STRIPED BASS TAUTOG

C [HE PLANTS WHILE PROVIDING OURCE OF FOOD FOR

Y

FIDDLER CRAB!
1
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A MIAFGUNE g ACTvE
SMITH.OTH ST RECREATION
STATION OPEN SPACE
PUBLIC PLACE WATER

B pROPOSED F Remeptanion
MIXED-USE WETLANDS
DEVELOPMENT PR
PARK AND EDUCATIONAL

C community FACILITY
CENTER
PASSIVE

D gecreanion
OPEN SPACE

/
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CULTURAL

OPEN SPACE
RENOVATED
POWER PLANT
REVOLUTIONARY
WAR MONUMENT

DOUGLAS GREEN
PARK

CONNECTION
TO BYRNE PARK

BYRNE PARK

M THE OLD STONE HOUSE
HISTORICAL SITE

OPEN SPACE
PAVILION

2]
@
@ EsPLANADE
&
@

STREET END SPONGE
PARW

BOAT LAUNCH
WATER REMEDIATION
BASINS

- 20" ESPLANADE WIDTH
40" ESPLANADE WIDTH

dlandstudio
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SECTION AT OPEN SPACE

STORM DRAINS REMEDIATION WETLAND BASINS GOWANUS CANAL D 0 D

IEMEEMATION THEROUG INUNDATION LEVEL
i R

dlandstudio
GOWANUS CANAL

SPONGE PARK"™
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PLANTED PLANTED BASINS: F STORM WATER

FILTRATION SWALES D SHALLOW MARSH CISTERNS
B PLANTED BASING: E PLANTED BASINS: G PLANTED
SHRAUB WETLAND DEEP MARSH BASING

c PLANTED BASING: INUNDATION LEVEL

WET MEADOW Low [

'FILTRATION SWALES | REMEDIATION WETLAND BASINS STORM DRAINS

dlandstudio
GOWANUS CANAL

SPONGE PARK™
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PART ©6: ANALYSIS



Islais Creek lies the Southestern corner of San Francisco. It is the largest watershed on the peninsula and traverses some of the most
populated areas of the city.
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A CLOSER LOOK AT THE ISLAIS WATERSHED.
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Wetland
Bay

Grassland

Coastal Scrub
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Creek’s inception point in Diamond Heights

Creek’s exodus into the bay in the Bayview
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DAY-LIGHTING ISLAIS CREEK
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Bernal Heights [ Glen Park
[ Diamond Heights
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Elevation Elevation Elevation Elevation Elevation
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BayFill

Current daylit areas

Islais Creek Flood Basin
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Phytoremediation =
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Augustenburg Eco District in Malmo, Sweden. A redevelopment project that created residential neighborhoods while also
creating water management possibilities. The Bayviews Future may look something like this
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Hafen City in Hamburg Germany. A redevelopment of the cities port area. The canals that line the streets may be a possibility for
the Bay view neighborhood given that the sea level is going to rise and swallow its streets in the near future.
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