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We are truly global. From some 90 offices worldwide
more than 15,000 planners, designers, engineers and
consultants deliver innovative projects around the globe.
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| In 2013, the Rockefeller Foundation pledged US$100M to enable at least A : 2013 saw the highest recorded number of billion-dollar weather disasters
100 cities around the world to hire resilience officers to improve response — . in history. Out of the 261 weather-related disasters that year, 41 caused at
| to climate change and other shocks. —Philanthropy News Digast, Thirtaan New g « least $1bn in damage, with flooding causing a large portion of the losses.
T —Brian Kahn, By ir , Climate
| —

Central (2014)

P

| Brazil is ‘blessed’ with 1/8 of the world's freshwater, but its natural disaster I A study on The of
rmonitoring service estimates that Sao Paulo’s main reservoir could run dry y Asia i that under by
within the next year. The water utility has already lowered pressure in || mangrove losses would account for roughly US$2.2bn in foregone annual
the system to reduce flow. —New York Times Online (16 February 2015) | benefits by 2050. —UNEP et al (12 October 2013).

and Biodiversity (TEEB) in

According to research by the United Nations Environment Program (UNEP), o e | =

every year, lakes, rivers, and deltas take in pollution that is equivalent to S If the 10tn litres of treated water that leaks from US infrastructure each year -
the weight of the entire human population — nearly 7bn people. v _ ended up in New York Gity, a 298-foot deep flood would enguif Manhattan.
—UNEP, Clearing The Waters Report (2010) J | —Canter for Neighborhood Technology, The Case for Fixing Leaks Report (2013)




What is Design with Water?

» Innovative Framework across the water cycle that can be applied
to masterplanning and design of cities, neighborhoods and
buildings

» Placing water at the center of the urban design process

Flooding

»  Concept for water resilience using green and blue thinking
Integrated
REEE «  Through an assessment, water strategies are assessed against

multiple secondary benefits

Wastewater
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Flooding In China

* Record breaking with maximum 460mm
rainfall fell on 21 July 2012

e Some 57,000 people evacuated, more than
1.6M people affected

 Killed 79 people
« Damaged 8,200 homes
« 10B RMB economic loss ($1.45 billion)
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Flooding in China

For example in Hebel Province:

 Economic Loss: 51.4B RMB
($7.5bn)

 Affected Population: 9.2M
« Death:167
* Missing Persons:108

ARUP



12

Drought in China

For example in Inner Mongolia:

 Economic Loss: 15.0B RMB
($2.2bn)

 Affected Population: 612,300
 Livestock Affected: 4.5M
« Corps Affected Area: 2.8M ha

ARUP
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Urbanization in China

Urbanization rate (%)
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By 2030, 60% of
people in China will

live In cities. 25 of the

world’s largest 100

cities will be in China.
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1995 2000 2005

Year
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2015
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14 Urbanization in the Yangtze Delta Region ARUP
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China’s urban population will increase by 300 million within the next
decade. 75 cities with populations of 4 million are needed

.... and by over 400 million by 2035. 100 cities needed.

ARUP
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“We need to develop sponge-like cities that naturally
accumulate, filter and purify rainwater”

X1 Jinping, 2013



20

Sponge Cities Objectives

Deal with “too much
water’” and reuse rainfall
to help with “not enough

water”’

Create investment
opportunities In
Infrastructure upgrading,
engineering projects and
new technologies

Reduce economic losses
due to urban flooding

Boost / maintain China’s

GDP target growth rate

ARUP



President Xi Jinping delivered a key note Ministry of Finance, Ministry of Housing

speech during the China Central and Urban-Rural Development and
Government Urbanization Meeting on 12 Ministry of Water Resources announced on
December 2013, promoting sponge city as 20 January 2015 that the Central

one of the National Major Development Government will provide financial support
Strategies. to the “pilot sponge city” construction

l T

o @
2013 2014 2015

The China State Council issued the Trial Version of “Technical Guideline for
Sponge City — Establishment of Low Impact Development Drainage System
on 22 October 2014.

16 cities were selected as
the 1° batch pilot cities in
April 2015.

“ ARUP



“Performance Evaluation Criteria for Sponge City Construction (Trial Version)” was issued
by Ministry of Housing and Urban-Rural Development on 16 July 2015.

Instructions from China State Council Office on “Guidelines for Sponge city Development”
was issued on 11 October 2015.

“Temporary Sponge City Planning Guidelines” was issued by Ministry of
Housing and Urban-Rural Development on 18 March 2016.

@ l @
2015 T 2016 2017

14 extra cities were selected as the
2nd batch pilot cities in April 2016.

“Technical Guideline for Sponge City — The |mplemen'Fa_t|on of
Establishment of Low Impact Development MOre sponge C|t|e_s 0
Drainage System (Formal Version)” was issued solve Urban fIO(_)dIng
by Ministry of Housing and Urban-Rural problems_was first :
Development on 22 October 2015. m_clude.d m)the Premier
Li Keqiang’s Central
“Practice Note on Developing Hydraulic Infrastructure for Sponge City” Government Work
was issued by Ministry of Water Resources on 13 August 2015. Report on 5 March 2017.

22
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Development Target National Target

By 2020 By 2030
To store. infiltrate and 20% of the urban areas will 80% of the urban areas will
03 c;rgé/m 1: rate a? achieve the 70% storage, achieve the 70% storage,
reuse [0 ot rainwater infiltration and reuse target infiltration and reuse target

on-site.

22 Sponge Cities | Targets ARUP



Pilot Cities

2015

16 “smaller” pilot cities
(e.g. Wuhan, Xiamen & , v
Jinan) e
2016 *
14 “larger” pilot cities (e.g.
Beijing, Tianjin, Shanghai,
Shenzhen & Zhuhai)
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Sponge City | Investment on Pilot Cities

»  The ambitious project is being (15-20%), local government
and the private sector.

* The central government is giving each city 400m yuan ($58M) a year for the

«  The majority of funds are still expected to be raised by local municipalities. The
commitment of funding from local municipalities is one of basic preconditions to apply
for a sponge city project.

* Inreturn, 20% of the chosen cities to a sponge city standard by 2020,
and 80% by 2030.

ARUP
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Sponge City | Investment on Pilot Cities

Investment Type

Central Government will provide a “Special Fund” to initiate sponge city investment.
Other private investment funding, e.g. PPP, franchise.

Investment in Pilot Sponge Cities

Central Government will provide “Special Fund” of to initial
16 pilot cities (depending on scale of the city).

Total investment for the 16 pilot sponge cities (including Central Government’s Special
Fund and other funding sources) are expected to reach

ARUP
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Wales, United Kingdom
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Llanelli Rainscape

« The Cambrian catchment has a population
of 4,500 and is located in Llanelli, South
Wales.

» The CSO discharges approximately 52
times per year into the Loughor Estuary, a
designated Shellfish Water.

« The National Environment Programme

(NEP) placed a requirement to significantly
reduce to only 10 by March 2020.

Protected Shellfish Waters, EA

ARUP
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Llanelli Rainscape

* To meet this target Dwr Cymru Welsh
Water implemented a £7.9m catchment
wide surface water removal and sustainable
drainage systems (SuDS) solution (£114m
total).

« Arup and Morgan Sindall have delivered

this work as part of Welsh Water’s Capital
Delivery Alliance, closely engaging
Carmarthenshire County Council, Natural
Resources Wales and customers.
Construction began in November 2015 and
completion was in 2017.

Fig2  Cambrian North Basin artists impression
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Pre AMP5 (Storm Callum Flood Volumes > 20m’)

P ost AM"% (Stérin Callum Flood Volumes > 26m5) i :
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Final design
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Llanelli Rainscape in the News

Local media printed a positive success story based around
RainScape in Llanelli. The town avoided flooding during Storm - ) S
Callum, unlike neighbouring areas. This was largely attributed to “la \ \Q\ ‘\
Welsh Water investment in the town. Extracts below from the | | \\ =
Llanelli Star and South Wales Evening Post (17/10/2018) AW )/ ,a' pe

-

e

‘RainScape’schemehailed asa Dot .
success as town escapes worst Arajy, Wfor
WITH much of west and IStoy,, Ork
2%2281’3?’&?”‘“’ - WITH much of west and spaft?d' -
S o S S north  Carmarthenshire
three decades, Lianeli has still clearing up in the
e aftermath of Storm Cal-
across the town with very lum and the worse floods
s S i shodts in three decades, Llanelli
despite being battered by has emerged unscathed.
Stom Callum at the
weekend. .

stOI]n\“ 5
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New York, NY

Hunters Point South
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Green infrastructure integrated with the park

sa Hunters Point South | Queens, NY
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Constructed wetlands for waterfront resilience

ss Hunters Point South | Queens, NY




Mobility Green Space & Trees Reconnecting People with Water

Vision Zero Public Space
| Shared Streets ! ! Healthy Trees i . Improved Water Quality
i Traffic Flow ; | Recreation i | Flood Risk ;
Safe Access Habitat Creation Drainage

_______________________________________________________________________________________________________________________

NEW YORK CITY
I 4

Environmental
v v =1 Protection

NYC Parks

ARUP
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3 SIDED TYPE “B" TREE PIT GUARD

STONE APRON FOR ENERGY
DISSIPATION

TYPICAL 51ST AVENUE STORM WATER PLANTER

NOTES:
TREE SPECIES, NYSSA SYLVATICA

GROUNDCOVER SPECIES,
JUNCUS EFFUSSUS
EUPATORIUM MACULATUM
ELYMUS VIRGINICUS

NYC DEP STANDARD TYPE
CURB PIECE

L STANDARD NYC DOT ASPHALT

4110 1"

2115 —Lll o 1-O"

J2" X 1-1/2° TOP RAIL
'ND CAP

/2" 5Q. BENT ROUND

2" 5Q. SOUD STL POST

/2" 5Q. PICKET

/2" X 1-1/2" BOTTOM RAIL
_—TINISHED GRADE

—,:——«w GA. STEEL PLATE

—1-3/4" SQ.
SOUD STL
POST

— STREET CURB

FRONT ELEV. END ELEV.

-3/4" X 2' LONG STEEL SPIKE
WELDED TO POST (TYF.)

H

TREE PIT GUARD TYPE 'B' TYPE 'B' THREE SIDED DESIGN
SCALE: NTS

2~

2~

7 51ST AVENUE

a7

O

51ST AVENUE STREET PLANTER DETAILS
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New York, NY

NYC Green Infrastructure
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NYC Sewer System

7,400 total miles of sewers

3,337 miles of combined sewer
14 Wastewater Treatment Plants
Over 430 CSO outfalls

ARUP
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NYC Sewer System

« 7,400 total miles of sewers

- 3,337 miles of combined sewer
» 14 Wastewater Treatment Plants
* Over 430 CSO outfalls

When It Rains, It Pollutes

Each year in New York, billions of gallons of
sewage and runoff overflow through 490
points, or “outfalls,” into the harbor and
rivers when heavy rains cause backup.

0
Estimated annual average ;T
sewage overflow through MANR, TANG
each outfall
e+ 2.0 billion gallons Newtown
‘.\, - ":ﬁ‘:".";‘_‘ i 1 .O b'”'on ‘ I‘ Creek Plant
- 100 million :
QUEENS
- \Wastewater
treatment 9, ®
plant Owls Head -
Plant x G
|_ @
. @ BROOKLYN @
&
..‘ B
" @
STATEN [SLAND & b
n [ =

ARUP
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e 2010 - NYC Green Infrastructure Plan

NY C Green Infrastructure Plan

o Laid framework to use green infrastructure to manage [+ b ie

1> of stormwater runoff from 10% of impervious
surfaces in combined sewer areas by 2030.

STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
x
In the Matter of the Violations of Asticle 17 of the Environmental
Conservation Law and Part 750, et seq.. of Title 6 of the Official

2011 - DEP Office of Green Infrastructure (OGI) T B
o Created to implement Gl Plan ;

1 The Department of Environmental Conservation (“the Department”) is an executive
agency of the State of New York with jurisdiction to enforce the environmental laws of the State,
pursuant to the Environmental Conservation Law (“ECL"). Title 6 of the Official Compilation of
Codes, Rules and Regulations of the State of New York ("6 NYCRR™), and Orders issued
thereunder.

e 2012 — Amended Consent Order | o

waters of the State pursuant to Article 17 of the ECL and 6 NYCRR Part 750, et seq. This
jusisdiction also authorizes the Department, as a State agency with an approved program per
Sections 318, 402 and 405 of the federal Clean Water Act ("CWA™). 33 U.S.C. Section 1251, &f
524 to regulate the discharge of pollutants from point sources into waters of the State in

m n : Inn conformity with the CWA.
O a n e a r e O n V I r O n e n a 3. Pursuant to its avthority to protect the waters of the State, the Department administers the
State Pollutant Discharge Elimination System (“SPDES") permit program, ECL §17-0801, er

seq. In general, the SPDES program prohibits any discharge of pollntants fo the waters of the
State without a permit establishing pollutant limitations and treatment requirements. Thus,

= = - =
SPDES permits set certain efffuent limitation parameters. determined according to ECL §17-
0809 and 6 NYCRR Part 750-1.11, in order to aveid contravention of mandated water pollution
control requirements and water quality standards (“WQS"). Those conditions address not only

the allowable range of parameters for discharge of poliuiants to waters of the State, but also the
manner in which the permittee is to operate, maintain monitor and report on its regulated

Incorporate a green and grey adaptive management e

combined sewer systems, and mdustrial wastewaters, combined with stormwater. CSOs occur
when wet weather flows are in excess of the capacity of combined sewer systems and/or the
Water Pollution Control Plants they serve. €SO discharges can contribute to violations of state

approach into the CSO program. l

ARUP



Green Roof
Utilize a layers of vegetation,
soll, drainage course and
-7 Impermeable membrane to
’ ( | feduce and fitter stormwater runof.

"l ":. = ; =

oy L ' stormwater Treepits
= . Stormwater Is directed through the

N

TN —
cE——— . -~ = | tree grate and Into the tree pit
mm MITE AlD - | where the soll media acts as a [
N Gociatiianig i | fiter to remove stormwater pollutants.
| Modular vegetation system specifically | 7 55
- | designed to promote biodiversity on
| roofs or on brownfield sites set
aside for future development.

Stormwater Planter
| Water flows and feeds plants.
| Excess goes Into soll and
| storm water pipe.
Eliminates grating system

.
P

i 1% e { ME -
Il . 1”,‘ 1 Swales that utilize vegetation,

N LIS ; , engineered soll media, and Infiitration
oo bbb bbb bbb bbey ) IV I | toremove poliutants and reduce
A AADbOALAAMLNAAALY % runoff during rain events.
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NY C Green Infrastructure Plan

LOUD e
9% -
m [nitial 1.5%
« Manage 1” of stormwater 8% 1 s Additional 2.5%
runoff from 10% of 7% - W
- - - mmmm Final 3%
Impervious surfaces in o e 109 Target

combined sewer areas by
2030 5% -

4% -

 DEP has committed to invest 3o -
$1.5 billion in green 0
infrastructure through 2030.  *”°

1% -

0% -
2010 2015 2020 2025 2030
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108,000
0.69
$19.39
9%

2%

84 Ibs
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618,000,000
3,970
$112,000
9%

12%
539,297 Ibs



The Bronx

E Westichester Creek
B Y j;_._, GXHP16-01 & GXHP12-02
272 Acres
350 ROWBs

Manhattan

Bowery Bay
BB-005 Phase 3
.. 537 Acres
+537, ROWBs

New Jersey Queens

® Newtown Creek
‘i GKNC15-02 Phase 2
556 Acres
%" 578 ROWBs

Coney Island
Cl-005-02 Phase 2
628 Acres

942 ROWBs

Brooklyn

Staten Island ARUP
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EVAPOTRANSPIRATION

—
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Environmental
Protection

Michael R. Bloomberg, Mayor
Carter H. Strickland, Jr. Comissioner

GREEN INFRASTRUCTURE
RIGHT OF WAY BIOSWALE
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NYC Green Infrastructure
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Design Procedure
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ROWB Site Selection Guidelines ROWB Site Selection Guidelines ROWB Site éelection Guidelines X ROWB Site Selection Guidelines

ROWBS shail preferably be located n g \‘ ft ROWBSs are to maintain a minimum §’ from any ‘

low to moderate density areas revocable consent structure.

ROWBSs are to maintain an addtional 1' of sidewalk

ciearance when sited adjacent to walls o fences 3' or

greater in height In locations where the additional 1'
clearance cannot be met, Type Ill (10 long) ROWBS $ Trunks of trees in ROWBs must maintain a minimum
may be permitted 30’ distance to Stop Signs.

ROWEs are to maintain a minimum 6' from any

marked or unmarked crosswalk

ROWESs are to maintain a minimum 5' from any
pedestrian ramp «

ROWB Site Selection Guidelines

1 -
ROWBs must not be sited within 100" of either side Trunks of trees in ROWEs must maintain & minimum
of a posted bus stop. 26' distance to street lights and traffic signals per
DPR Tree Planting guidelines. A minimum of §'
clearance between pit edge of ROWE and street fight
footing must be maintained
Trunks of trees in ROWBs must maintain a minimum
10" distance o utility poles A minimum of §'
clearance between pit edge of ROWS and utility pole
misst be malntained
DPR diberesen may be uad whes sitig ¥ees clessr than 25'10 8
“Ght ple

ROWBS should maintain a minimum 8’ clear path in
mederate density resxiential (R6-R10), manufacturing,
and all commercial areas while a §' clear path must be
maintained in fow density residential settings (R1-R5)*
*Refer to New York City Department of Gty Planning Zoning Distrcts

For kocations whee this sent carit be mot, DOT will evaluste.
0n  cese-by-case basis™". The & or §'clear path 1 ofiset fram ROWES are to maintain a minimum of 2" offset - e v it
fme af the peaperty; this may or may not be the sam: horzontal from a perpendicular extension of the ROWBSs are to maintain a minimum 3’ clear path between 10 .m:m ity poke
ROWBS #iceeding stancrd engths and wkiths must be reviewsd building entrance, measured from the door frame, either side of adjacent fire hydrants \
by DOT for approval. Al misimum requirements should stil be. stoop, stairs or path gate (whichever is greater) ROWRBS are to maintain a minimum 4’ clear path between
maintained perpendicular to the curb. etther side of adjacent Muni Meters.

S

ROWBs must not be sited within a 10" radius of A minimum 25’ distance must be maintained
subway entrances and exits. ROWBS sited within the betwesn the trunk centerline of ROWE trees and the
viinity of underground subway structures, sites are to 0 . trunk centerling of any existing trees. Aminimum 5'
be coordinated with NYCTA i distance is requited :
and-an existing tree pd of bioswale
DPR dscretion may B8 e when sting r8es closar than 25 I8

5 minimur
pradge

ROWBS are to maintain a minimum §' distance from All trees must be cutside of this designated area and

driveways or legal curb cuts' nocloser than 36' to intersections”

Intersection” Is defned as the apex of the curb where ft meets the

“Curb cuts not immadiatety perceived as legal and confict with intarsectng street
Pproposed siting of ROWEs shoud be verfied in writing with the
Department of Buidings
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Near bus
stop?

Near schools and
churches?

Outside drip
line?

High point
verified?

Parking
rules?

Subway above or
underneath?

Soil permeability?

In low / moderate / high
density neighborhood or
corridor?

Utilities /
Underground
vaults?

Catch basin
locations
verified?

Proximity to
corner
quadrant?

Proximity to
entrances and
driveways?

Street
furnishings?

Sidewalk
width?

-

) almc LD
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Hydrologic Analysis
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Geotechnical Investigations

Office of Green Infrastructure

NCB-015 English Kills, Newtown C
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Survey | Engineering Design

i Office of Green Infrastructure
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Hydraulic Analysis

Site Walkthroughs

Geotech. & Survey

Design & Construction

Contract Target: 578 ROWBs

704 Potential ROWBSs

-

655 Preliminary ROWBs

¥

197 ROWBs

$

143 ROWABS

ARUP



Small Drainage Too Narrow
Area 4.8%
0.6%

4.2%

Permeability

Street Furnishings
0.3%

Entrances / Access
38.3%
School / Church

9.1%
Mature Trees
Utilities / 23.6%
Underground
Vaults
2.0%
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Bus Stop
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“Original” 5> X 20’ ROW Bioswale

SEE DRAWING GI-5014A, B, C & D FOR TYPIGAL
FLAMNTIMG PLANS

STEEL TREE PIT GUARDS (3 SIDES TYP.)

SEE DRAWINGS GHE01A, B. C. D & GHE024

8°-THICK REINFORCED CONCRETE GUTTER

PROFERTY LINE
LOCATION OF BROSWALE
VARIES
CURE LINE
B
i E
=]

L-SHAFED EDMSING WITH MINIMUK 9° STAKES
SEE DRAWING Gl-204

5°-THICK FRECAST COMNCRETE STRIF {TYFP_), SEE
Gl-206

T

\“‘v— EXISTING

COMCRETE

SIDEWALK —\

EXISTING , -
CATCH BASIN _-_-_H_H_'_'_'_“'-H% '

I N sioswaLe FLOW
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3.5 X 20° ROW Greenstrip

_,...--"""", STEEL TREE PIT GUARDS (3 SIDES TYP.)
SEE DRAWINGS GI-001A, O, C, D & GHHIZS
C I B I A 12* WIDE GABION WALL UNDER A 5%-THICK
PROFERTY LINE /_ FRECAST CONCRETE STRIF (TYF.) e S TING
) LOCATION OF GREENSTRIFP 204 L-SHAFED EDGING WITH MINIMU CONCRETE
CURE LINE VARIES OR AS 5H 8" STAKES SEE DRAWING GI-204 "Tn%‘ SIDEWALK
SEE DRAWINGS GI-504A. B FOR /‘" P PRECAST CONCRETE SEDIMENT PAD
=
TYFIGAL PLANTING PLANG ”_— E°-THICK REINFORCED CONCRETE GUTTER
e Gy e T | I
EXISTING ; = I = — - T
CATCH BASIN __-_H_"""‘"-—-‘lg 1 3-6°ORAS | | I A O
| M |
SHOWN  purLET ‘E INLET

sl ARl
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5’ X 20° ROW Infiltration Basin

FROPERTY LIME

CURE LINE

EXISTING

CATCH BASIN

P
g1 A

E°-THICK REINFORCED CONCRETE GUTTER

LOCATION VARIES 200-0° COMCRETE HEADER

FRECAST CONCRETE

OR AS SHOWN

CONCRETE SURFACE
FRECAST CONCRETE TRERCH

STEEL GRATE (T¥PF.)

TRENCH

=

\\— EXISTING

CONCRETE

SIDEWALK —\

FLOAY

HEW STEEL FACED CURE =T e
oc.m:J ‘Pl’: INLET
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ormwater Green Street (SGS)

EXISTING CONCRETE PATHWAY SEE STEEL TREE PIT

CATCH BASINS 4" x 4" NOTCHES (TYP.) - SEE G302 DRAWING GL312 FOR DETAILS EXISTING

i LRI,
/

GUARDS (TYP.) SEE
FOR DETAILS
FLx 1W % ZH GABION FILLED DRAWING GHS01B (TYP.) EXPANSION CONCRETE
WITH OPEN-GRADED STONE REINFORCED JOINT EVERY 10° (MAX.) SIDEWALK
BELOW STONE STRIP WITH L-SHAPED EDGING
OUTLET - SEE ROWB
TYPE 1 STANDARDS L-SHAPED EDGING ON THREE CONCRETE CLLVERT WITH MINIMUM &° BIOFILTER INLET
SIDES STAKES SEE SEE DRAWING GI-310
enon () () P Cconcrere
TAPER UE 1o 4 ABOVE LW PORNT SET 3767 ?:;ngglgmﬁ' TRANSITION SECTION - EXISTING
SIDEWALK GRADE w BELOW CULVERT EXISTING CURE TO CURE
INLET INVERT HEW HEADER:
FLOW,
I
z
1" OFFSET
LOW POINT SET . TAPER TO .
& 4" STRIPE
36" BELOW ROADWAY
CUTLET INVERT GRADE -
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Porous Pavement

FROPERTY _/

LINE

CURB LINE

4'-5"

S*-THICK PRECAST PORDUS
CONCRETE PANELS

E" COMCRETE HEADER

FANELS SHALL BE CAST WITH
PERMANENT LIFTING INSERTS
- SUEMIT SHOP DRAWINGS
FOR APPROVAL

EXIZTING
CATCH BASIM

“\\_ EXISTING
RDJ\UWHY_\‘\
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Lessons Learned Summary

 One technical challenge is making sure that the masterplans accurately consider the local
hydrology and climate change

 Challenges around financing the project by public private partnership (PPP) investment,
due to the need to identify the returns for all parties and develop a healthy financial model

 Designers and stakeholders to understand the operation of Sponge city LIDs

« Stakeholders accept the flooding of green space during rain events and an acceptable
duration for flooding

 Appropriate design details of the landscape design within LIDs.

 Depending on how local pilot cities manage technical and management challenges;
Implementation timelines vary significantly
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Lessons Learned Summary

Interagency Coordination
Design Guidelines + Standards
Demonstration Projects
Community Buy-In

Define objective + the Benefits
Establish targets + long term plan
Maintenance + Ownership
Funding?

Prepare for construction challenges
Context-sensitive
« Community Buy-In

Evolution of Design through Research

ARUP



OT_E.Gun Hill Rd and Knapp St

Westchester Creek Green Infrastructure | Bronx, NY

so  BIM + Augmented Reality




Green Infrastructure below the viaduct

st Under The Elevated | Sunset Park, Brooklyn




Songdo, South Korea

NYC Green Infrastructure
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New masterplanned smart city 10 minutes from the Incheon International Airport

Songdo City | Incheon, South Korea
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Rainwater harvesting cells beneath the park

s« Songdo City | Incheon, South Korea




London, England
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growning's pool
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Los Angeles, CA



#participate!

here.

ConTACT FeLire Escosan, PACOIMA BEAuTiFUL COMMUNITY ORGANIZER, FOR MORE INFORMATION AT INFOUPACOIMABEAUTIFUL ORG OR (818) 399-2454

Ty
(;!OE»::'TE(N " CONSTRUCTION
March 17th, 9-11 am D()éUMtN.S', .
at Bradley Alley June ctober 200

| GROUND BREAKING:

Early 2009

COMMUNITY
MEETING #2 ‘
TBD Late April

*Dates subject to change due 1o unfareseen circumstances.

Community-driven green infrastructure in Pacoima

89

Bradley Green Alley | Los Angeles, CA

l

l

HIRE CONTRACTOR
Winter 2018

| GRAND OPENING!

Early Summer 2019

here.

Counciumemper MONICA RODRIGUEZ, LA SANITATION, PACOIMA BEAUTIFUL AND THE TRUST For Pusuic LAND THANK Our GeENEROUS PARTNERS AND
Donons, INCLUDING:

Project Partners

#

LASANITATION

ARUP



Green Alley Préced}ents

o Bradley Green Alley | Los Angeles, CA ARUP
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