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Assess institutional gaps within GCC on understanding of Sponge City
and evaluate current implementation practices of Sponge Parks

Develop a spatial framework for prioritising Sponge Parks using
pre-existing datasets and providing a Zone-wise summary of prioritised
OSRs for Sponge Park upgrading

Design toolkits and guidelines for planning, designing, finance, procure,
implement, and maintain Sponge Parks for typological size and
conditions



Over the past 4 months, our team has developed a manual to help GCC transform OSRs into Sponge Parks
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TASK 0. KICKOFF AND INCEPTION REPORT
Activity 0.1. Kickoff Meeting and Data Gathering Plan

Complete data from GCC Received on 27/12
Deliverable D-01: Inception Report

M1

TASK 1. GAP ASSESSMENT AND SCENARIO MAPPING
Task 1.1. Scenario Mapping

Activity 1.1.1. Stakeholder Mapping and Policy Review
Activity 1.1.2. Open Space Mapping and Analysis
Activity 1.1.2. Surveys and Key Informant Interviews

Deliverable D-02: Baseline Assessment and Situation Analysis for
Sponge Park in GCC

Task 1.2. City-level Framework for Prioritising Sponge Park
Activity 1.2.1. Strategic Framework for Sponge Farks

Activity 1.2.2. Spatial Framework for Sponge Parks

Activity 1.2.3. Stakehaolder Consultation Warkshop

Activity 1.2.4. Environmenta! and Technical Toolkits for Sponge
Parks

Activity 1.2.5. Social and Development Toolkits for Spange Parks
Deliverable D-03: Roadmap for Sustainable Urban Development

M2a

TASK 2. INSTITUTIONAL STRENGTHENING AND CAPACITY
BUILDING

Task 2.1. Institutional Capacity Building

Activity 2.1.7. Gap Analysis of Institutional Arrangement and
Capacities

Actlvity 2.1.2. Technical Training and Capacity Bullding

Deliverable D-06: Institutional Gap A ment and Ci
Building Materials

TASK 3. DOCUMENT BEST PRACTICES ON IMPLEMENTING SPONGE
PARKS

Task 3.1. Documentation of Best Practices
Activity 2.1.1. International and Nationzl Case Study

Deliverable D-04: Documentation of International and National
Cases

pacity

Task 3.2. Detailed Implementation Guidelines

Activity 3.2.1. Planning. Design, Procurement Guide

Activity 3.2.2. Construction, Maintenance and Monitoring Guide
Deliverable D-05: Detailed SOPs for Sponge Park Implementation

Review of Sponge Park
Implementation Complete
Open Space Analysis Complete
Capacity Interviews Complete

Strategic and Spatial Framework for
Sponge Park prioritisation Complete
Preliminary results for Validation
Complete

Presentation of Sponge Park Manual
TODAY
Training Workshop on Using Manual
TODAY

Draft Manual Complete

Final Manual with Annex and Workshop
Proceedings To be Complete after
Workshop



Agenda of Final Workshop

Why Chennai needs Sponge Parks
Sustainable Infrastructure Lifecycle

Institutional Gap Assessment
Structure of the Manual

The Potential of OSRs in Chennai
Priority Wards and OSRs for Sponge Parks

Strategic Planning for Sponge Parks
Designing Sponge Parks
Implementing Sponge Parks
Maintaining Sponge Parks
Improving Sponge Parks



e Why Chennai needs Sponge Parks?

e Sustainable Infrastructure Lifecycle



Why does Chennai need Sponge Parks?

Heat Wave




Climate change is increasing the intensity and recurrence of extreme flooding, drought, and heat in Chennai

Catalysts for Integrated Storm Water
Drainage Projects in Kosasthalaiyar,
Cooum, Adyar and Kovalam Basins
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The loss of green cover and water bodies to urban development reduces aquifer recharge in increases runoff

Expansion in
Chennai

I 2076 built-up I 2006 built-up B 1997 built-up

landcover landcover landcover

B Water ——— Natural drainage ~ -—-- Municipal
Corporation

Boundary

Image Credit : CARE Earth / Scroll.in

Encroached Riparian
Water Bodies edge

built-up

Contamination Increased
at source
flood risk

Urban
expansion

Reduced
recharge

resilience to
storm surges

Image Credit : Sponge Collaborative




Stormwater drains in India are designed to handle 2 and 5 year storms. This degree of resilience will not be
sufficient in a changing climate and increasingly urbanised catchments

9.26.ANALYSIS OF FLOOD OCCURRENCE UNDER VARIOUS SCENARIOS

The adequacy of the proposed sections, which have been designed for 2 years return
period, in respect of the drains, have been checked for the storm return periods of 5 year,
10 year ,20 year, 50 year and 100 year ( extreme event) and analyzed. The reaches will
get flooded have been marked for each drain.

The table below shows the reaches where flood occurs in various return period at the

drains.

FLOODING DRAINS —_—
SURPLUS CANAL _
BOUNDARY OF WATERSHEDS w= s men s

Map from Kosasthalaiyar ISWD showing flood occurring sections during 5 year storm

Inany given year 50%
Over 2 years 75%
Over 5 years 97%

return period storms

Likelihood of Experiencing 5-year

Inany given year 20%
Over 2 years 36%
Over5years 67%

return period storms

Likelihood of Experiencing 10-year

In any given year 10%
Over 2 years 19%
Over b years 1%

In any given year 4%
Over 2 years 8%
Over 5 years 18%

Stormwater drains have a
20 -50% chance of failing
during a storm event in any
given year

Blue-green infrastructure
or Sponge Parks can cost
effectively increase the
capacity of gray
infrastructure and make
cities more resilient to
extreme storms



Sponge Parks can help limit flooding and create opportunities for recharge as an urban blue-green network

The Gray Infrastructure approach to flood mitigation
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Sponge Parks mitigate climate risks detain stormwater, recharge aquifers, and reduce ambient temperatures
while providing social amenities to residents and a habitat for urban wildlife
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In Kosasthalaiyar Basin, we designed a Sponge Park pilot following a detailed feasibility study for the area

space by integrating more
social amenities with
blue-green infrastructure
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We engaged the community of Mathur Colony so the Sponge Park is customised to meet local social and recreational needs
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-Elderly man & Woman from the RWA



The design of the Integrated Sponge Park improves public spaces and biodiversity while mitigating multi-hazards
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During Heavy Storm
Flooding and Raise Aquifers

Sponge Park is graded to temporarily detain runoff from extreme storm events while keeping streets and buildings safe
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Hydrological modelling of the Sponge Park quantified runoff storage and infiltration volume achieved in extreme storms

e The total inflow over 24 hours during a 25 year return period storm Sponge City Park and Street Benefits
through inlet 11is 1,992 m3, which is contributed from west of Water Storage Volume (inm3) 1,657 m®
sponge park. Infiltration Volume 3797 m3
e The total inflow through inlet 12 is 545 m?, which is contributed (over a 24 hour period during a 25 year storm in m3) !
from east. Open space and Recreational Amenities 4,060 m?
Total Inflow Volume into Sponge Park through I1during 25 year R.P. storms Dynamic Simulation of 25 year R.P. storm over 24 hour period
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The Sponge Park helps the neighbourhood withstand flooding from 25 year storms and improves aquifer health

No Rain / Dry Period




GCC has committed to the Sponge City approach by implementing Sponge Parks across various Zones and Wards

In Vartha park (sponge park 41in zone 11), the recharge pit was constructed in a
playground and then fenced, rendering the middle of the park inaccessible for
social uses

Sponge Parks by the GCC are created by the construction of pits of varying
depths to store water draining into wells to recharge the aquifer

In Mayor sundar Rao park (sponge park 21in Zone 5), the recharge pit did not
drain the water after more than 10 days since the December floods. Leaf litter
was seen collecting around recharge wells

In Vartha park (sponge park 41in zone 11), the construction of the pit
disrupted the jogging trail and led to an observed decline in users




We compared our technical drawings and spoke to engineers to understand how Sponge Parks could be improved
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Sponge Park detail and schematic drawings from GCC Integrated Sponge Park details by Sponge Collaborative



Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

“Sustainable Infrastructures are built or natural
systems that provide services in a manner that
ensures economic and financial, social
(including gender), environmental (including
climate resilience), and institutional
sustainability in line with the Global Goals and
over the entire infrastructure lifecycle, from
strategic planning all the way to
decommissioning.” (GiZ, UNEP 2018)

A. Strategic Planning (Understanding Need)

How does GCC identify the hydrological, infrastructural, and social need for
Sponge Parks?

Does the GCC make data-driven decisions or engage communities to determine
the need for transforming open spaces?

Is there a city-level, metropolitan, or basin scale framework for how Sponge
Parks are planned as a network to mitigate disaster risks?

B. Prioritization (Prioritising Need)

How does GCC prioritize which open spaces are upgraded into Sponge Parks?
Does the GCC use social environmental pre-screening mechanisms,
multi-criteria decision criteria, or geospatial tools to select open spaces?

Is there adequate city-level, zonal level and ward level data to select priority
open spaces for Sponge Park upgrading?

Construction

SUSTAINABLE
INFRASTRUCTURE
FRAMEWORK

X
(‘
OO
o &
0, O,
)
®
2 a
(e))
£
(S)
<
]
[(3



Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

. Project Planning (Feasibility and Sizing)
How does GCC determine the feasibility, community need, social / environmental
impact, and technical requirements of Sponge Parks?
Does the GCC use flood modelling, soil and water testing, cost benefit analysis,
and life cycle studies to determine infrastructural requirements from open
spaces?
Is there adequate technical and administrative capacity within GCC or
academic/practitioner networks to determine the storage and recharge
capacities required from Sponge Parks?

D. Concept Design (Programming and Siting)

How does GCC design the layout, blue-green infrastructure components, and
social amenities of Sponge Parks?

Does the GCC use high performance landscape standards, best management
practices, and placemaking principles towards improving open spaces?

Is there adequate technical and administrative capacity within GCC or consultant
networks and adequate information to design Sponge Parks?

E. Detailed Design (Hydrology and Specifications)

How does GCC detail the grading, planting, blue-green infrastructure, social
programs, and placemaking components of Sponge Parks?

Does the GCC have design quidelines and specifications to ensure quality and
implementable detailed design by consultant or contractor?

Is there adequate administrative capacity within GCC and technically qualified
providers for design and construction documentation towards tendering of
Sponge Parks?
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Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

F. Finance

How does GCC arrive at costing and identify sources for financing the
construction and maintenance of Sponge Parks?

Does the GCC utilise sectoral budgets, special state programs,
intergovernmental grants, multilateral financing, PPP or CSR funding to finance
projects?

Is there adequate administrative capacity within GCC to make budgetary
proposals, multilateral grant requests, or private sector partnerships to finance
Sponge Parks?

G. Procurement

How does GCC procure consulting services for design, contractors for
construction, and vendors for products and operations to implement Sponge
Parks?

Does the GCC use quality-based criteria for the selection of goods and services
or empanelment of consultants required to transform open spaces?

Is there adequate administrative capacity within GCC and technically qualified
providers to ensure timely and effective implementation of Sponge Parks?

H. Construction

How does GCC ensure construction of Sponge Parks in line with design
documentation, budget, and schedule?

Does the GCC promote best practices in construction site management, use of
sustainable materials, local sourcing of products, and native planting?

Is there adequate technical and administrative capacity within GCC to ensure
high quality construction of Sponge Parks within budget and schedule?

S
/%//7 ff 9(/2)/7
00‘3
Ce

FRAMEWORK

SUSTAINABLE
INFRASTRUCTURE

@

ubisaQ
pajie3ed



Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

l. Operation and Maintenance
e How does GCC ensure continued operation of Sponge Parks and specific
maintenance of blue-green infrastructure and planting?

e [oes the GCC have clear guidelines, allocated budgets, and trained staff for the
continued maintenance of Sponge Parks over its lifecycle?
Is there adequate technical and administrative capacity within GCC or trusted

service providers to ensure efficient operation and maintenance of Sponge
Parks?

J. Decommission and Repurpose

How does GCC monitor the performance of Sponge Parks and determine the
need for decommissioning, upgrading, and repurposing?

Does the GCC have infrastructure lifecycle considerations for the continued
maintenance and eventual decommissioning or repurposing of Sponge Parks?
Is there adequate technical and administrative capacity within GCC to monitor

aquifers, tree health, and climate risks to determine new infrastructure lifecycle
for Sponge Parks?

SUSTAINABLE
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Sustainable Infrastructure Lifecycle:

Strategic Planning > Prioritization > Project Planning > Concept Design > Detailed Design > Finance
> Procurement > Construction > Operation and Maintenance > Decommissioning and Repurposing

Data Collection and Inception Report



We conducted a validation workshop to present project approach and gather initial feedback on capacity gaps

Which infrastructure Strategic Planning (Understanding Need) 48% | Financing 33%
lifecycle of the Sponge Park
has th.e h'gh_es-t need for Prioritisation (Prioritising Need) 48% | Procurement 10%
capacity building?
(Respondents could select multiple Project Planning (Feasibility and Sizing) 57% | Construction 38%
options)
Concept Design (Programming and Siting) 33% | Operation and Maintenance 62%
Detailed Design (Hydrology and Specifications) 62% | Decommissioning and Repurposing 19%

e

R
R




We interviewed Administrative Heads and Zonal Engineers to identify how GCC implements Sponge Parks

A. Strategic Planning (Understanding Need)

What factors did the GCC consider when planning for Sponge Parks? 6rVLIM6OTER Li,BIGT
S L OO GLIME GCC 6T60TE0T &5ITIT600T 5606 & (HEHH 6V 65 TevoT L S5i1?

Department Heads Zonal Engineers

a. Flood Zones \ Gleueiter (o...
a. Flood Zones \ QeuefTer LD...

0/
b. Groundwater Scarcity \ [Flév... 4 (100%)

c. Hydrological Modelling \ Hif1... b. Groundwater Scarcity \ [Blev...

c. Hydrological Modelling \ Bifl...

1(33.3%)

d. Aquifer Recharge Potential \.., 3 (100%)

d. Aquifer Recharge Potential \...

e. Existing Greenery \ SMHGLIT... 1(33.3%)

e. Existing Greenery \ &MHGUIT...

f. Existing Land Uses \ ... —1{33.3%)
g. Pollutant Sources \ LoM&LL. .. f. Existing Land Uses \ &D...
h. Access to Parks \ LLBIGHTE... g. Pollutant Sources \ LDM&LI...
i, Community Need for Ameniti... h. Access to Parks \ LLIaI&T&. ..
5 1 5 ? i. Community Need for Ameniti...

Flooding and Aquifer Recharge Potential are the two biggest factors considered in the planning of Sponge Parks

Lack of technical understanding within the department and lack of data / information were considered main gaps for why factors
are not proper considered



B. Prioritisation

Do you know on what basis the location for 57 Sponge Parks were determined by the GCC? 57
GVLIMTETE LL,MBIS &S 6T 6THS 19 L1LI6mLUNl6v GCC 96V Snmefleslur L g Q5 Hlujwnm?

Department Heads Zonal Engineers

@ a. No\ @6vemev (2 MIGNWIMS
Q& flweleenesy

@ 2. No\ @ evemev (2GBTS
Qs flwelcuenen
@ b. Yes (if so, provide resasons) \ QL0 @ b. Yes ( if so, provide resasons) \ QLD
(LI WITEOTITEL, SUWaQ&FUIS (DL WITEOTITEL, S CFUISI...
allemés&a)ld) @ To raise ground water table and to store
@ Aquifer recharge ‘, rain water in surrounding areas

@ Flood prone areas @ Space, flood, water storage,data’s
based on requirement

@ When area is more, sponge park done
@ Area of the osr land

Aquifer recharge, flooding, and size are the some of the factors considered in the prioritisation of Sponge Parks

Lack of data / information, lack of technical understanding within the department and lack of budgets were considered main gaps
for the lack of a clear prioritisation framework



C. Project Planning

Did the GCC conduct any stakeholder engagements or social and environmental impact to
determine the programming or amenities wi..."MILD &MHMIF &LV LITHLIenL G0 MG & TeoorL_&IT?

Department Heads Zonal Engineers

a. No \ @)6vemeu 3(75%)

a. No\ @evemeu 2 (66.7%)

b, Unsure { If so, who can provide
this information within GCC)\

2 mFwns Qs flweile..,

¢. Yes (If so what methods) \
251D (SLILIGUITET TR,
STEOTEAT (LDEMDEEIT)

b. Unsure ( If so, who can provide
this information within GCC) \
2 mBwns Osflweiley...

c. Yes (If so what methods) \!
211D (QILILIGWITEBTITEY,

I 0
TG (LD EET) Community engagement 80%; 1(25%)

Stakeholder engagement or environmental assessments were not consider in a majority of Sponge Park planning process

Lack of technical understanding within the department and lack of data / information were considered main gaps for the lack of
planning in programming or sizing Sponge Parks



D. Concept Design

Does the GCC follow any open space design guidelines, landscape standards, or best management
practices to design Sponge Parks? G... GLOGVITEOOTEMLO [H6D) L (LD6M M 85606 LI LI 60T LIM IS M &5 T?

Department Heads Zonal Engineers

® a. No\ @evemev

@ b. Unsure ( if so, sho can provide the
information within the GCC) \
2_mIBlWwns Qgiflweldemnsy
(LILIQ UITeDT Tev, GCC &G 6iT
QHHS SHeUem6D WITH ULLHIS
(WIgLth)

@ c. Yes ( if so, what guidelines and
standards) \ QL0 (LU UITEDT 6,
ereoreor GULS ST (DG6LSET DHMILD
SIBleNELEHET)

® a. No\ @6vemev

@ b. Unsure ( if so, sho can provide the
information within the GCC) \
2 MIGWME G Flweallsveney
(UUIgWImeTmev, GCC & &6 @\fb. ..

@ c. Yes (if so, what guidelines and
standards) \ QLD (&JLILILQ UIT6OTIT6,
eT60T60T UL ST (NS EV&HET MHMmY...

@ No, Trying to tally within budget, no
standards for sponge parks

Open Space design guidelines or standards are not followed in the majority of Sponge Park concept design process

Lack of technical understanding within the department and lack of guidelines were considered main gaps for the concept design
of Sponge Parks



E. Detailed Design

Does the GCC follow design guidelines and standard specifications to size and detail blue-green
infrastructure in Sponge Parks?  eruLIm6DT... .wimer efleurs @l &ener GCC Laruhm&Sman?

Zonal Engineers

® 2 No\ Gcuemev

@ b. Unsure ( if so, who can provide this
information within GCC )\ 2_mi@wins
Q&S ILEN6VEMEY (LI UITETTEY,
GCC &@6T Q)\H5S SH5eUeme WITF
GUIDMEIS (LG LLLD)

@ c. yes (If so, what guidelines and
standards) \ QL0 (LG W TEDTITEY,
eTetTenr UG (HHEL&HET LDMHMILD
ST BIO6VEET)

How did the GCC produce the design documentation for costing and tendering for
contractors? GCC eTeueUMMI RLILIHSS. .8 TEUT 6ULY.6U6MLDLIL| 246U 6007 EI & em 6T Sl &g 51?

Zonal Engineers

Phapanbengoon |
scale \ 2jemeiley CAD cuemy... 4(100%)
b. CAD drawings not to|
scaleCAD drawings not to scal...

¢. Hand drawings - Sketches ‘_,,,1 (25%)
% U LILMIGE - @ell...

d. No standard documentation \

(160060 LI TEDT 24, 6LE00T MGISH 6T ..

0 (0%)

10 (0%)

e. Other \ Lomemeu 0 (0%)

0 1 2 3 4

Design guidelines or standards are not followed in the detailed design of Sponge Park

Lack of standards / guidelines and lack of technical understanding within the department were considered main gaps for why

factors are not proper considered



F. Financing

How does GCC determine the cost of Sponge Parks in terms of initial capital investment and What source of funding has been utilised by the GCC in the planning, design, and implementation of
recurrent operation and maintenance expen... &M aflemeuenil GCC ereueumm &7 omefl&&m&i? Sponge Park so far? @ &IUENT GULIMEHE LI...[HS BIH 2HTTID UWETUGES UL H\6TaTg?
Department Heads Department Heads

a. Sectoral budget (SWD)\ &i...|—0 (0%)
b. Sectoral budget (Water) \ gu...|—0 (0%)
c. Sectoral (DRM)\ suemm (D...|—0 (0%)

d. GCC Scheme (Singara) \ G... [ 2 (66.7%)

a, Cost benefit analysis \ Q&evay
LG L@ LILITLI&Y

b. BOG from Detailed design \

eNfleunar 2 (66.7%) e. State Scheme \ O Bley B)... [0 (0%)
aulg eusmiLoLILNedl@miH s BOQ g. Multilateral (ADB. TNUIFSL)...}—0 (0%)
h. PPP{—0 (0%)
. Park dept ;g‘:;z;{;ﬁf‘:; 1(33.3%) i. CSR|-0 (0%)
J. Other \ oppaa (€51, . I 1 (33.3%)
0 1 2 0 1 2

Cost benefit analysis is not conducted to evaluate Sponge Park investments. While GCC schemes have been utilised so far in the
implementation of Sponge Parks, there is interest in exploring Central / State schemes and Climate / green financing

Sectoral funding from SWDs has not been utilised in the construction of Sponge Parks so far



G. Procurement

At what stage of the Sponge Park infrastructure lifecycle does GCC procure external technical
services GNVLIMEITES LLMBIGT 2_6T&HL_L6nLD...LjM QSMLVEIL LI G&F6m6usH e 6UMHIEGH M

Department Heads

a. Strategic Planning (Planners...
b. Project Planning (Surveys/Te...
c. Concept Design (AEC/LA) \...
d. Detailed Design (LA/Engg) \..
e. Construction (Contractors) \..

f. Operation and Maintenance \...

-0 (0%)
-0 (0%)

-0 (0%)

| 2 (66.7%)
. 1(33.3%)

0 (0%)

Consuters N 1 > 5%

0 1

[N)

Zonal Engineers

1(25%)

a. Strategic Planning (Planners...
b. Project Planning (Surveys/Te...
c. Concept Design (AEC/LA) \...|-

d. Detailed Design (LAJEngg) \... |-

e. Construction (Contractors) \... 3 (75%)
f. Operation and Maintenance \... 1(25%)
Fund is allocated, site selected... 1(25%)

(4} 1 2 3

Construction, Maintenance and Detailed Design services were procured for Sponge Park implementation by GCC

Lowest Cost (Open Bid) was the most common method of selection followed by Quality and Cost Basis (Open Bid). GCC does not
have empaneled consultants or contractors specialising in Sponge Parks



H. Construction

How long did it take to construct the Sponge Park - from the first equipment arriving on site to park
opening? GULIMEIE LAIGT HLHEUSDE ... 2 LSTaursSS 6N ha LymsT SmUiL| eueny?

Zonal Engineers

@ a. Lessthan 1 month \ 1
WNHSHDEGLD &6 MeUTeTS

@ b. 1-3 monthss \ 1-3 WM& MHIGSET

© c. 3-6 months \ 3-6 LOIMT&H MISET

What stage of the Sponge Park infrastructure lifecycle should be the focus to improve construction
quality and outcomes? select one or mor... &6 GDULMH &S HeUeTd QFMGS Geuenar(hih?

Zonal Engineers

a. Project Planning (Better
testing) \ BILL &L 1dlL6b (...
b, Concept Design (Better
design) \ &HHHSI QUG EUENLD. ..
c. Detalled Design (Better
drawings) \ eflifleurreor euigey...

2(50%)

d. Procurement (Better practices) 3 (75%)
\ Q&TTLRS 6 (FINHS ...
e. Construction (Better oversight) 3 (75%)
\ sLAWTarD (FnHs GLo...
0 1 2 3

Construction of Sponge Parks mostly take between 3-6 months of site work

Better oversight during construction and better procurement practices were considered important to improve construction

quality and outcomes



l. Operations and Maintenance

How would you evaluate the maintenance requirements and O&M costs of the implemented
Sponge Parks? please explain your response...606) & 606l [HhIG6T eTeueummi G UL (H e FaH6r?

Zonal Engineers @ a. Very high maintenance requirements

and O&M costs \ LO& 95 &
ugmiliiy C&HemeldseT InMmILD
O&M Q1 &F6v6)&H6T

@ b. Somewhat satisfied \ g76Tea)
HeUS

@ c. Somewnhat dissatisfied \ 766
2AH GBS

@ d. Highly dissatisfied \ L& H 5
ADGLS

Maintenance of Sponge Parks is evaluated to be very high 0&M costs or satisfactory.

Removal of weeds and leaf litter are new maintenance practices in Sponge Parks which require labour and design decisions such as
leaf litter catchers and sedimentation ponds.



For the training exercise with GCC Department Heads and Engineers, which infrastructure lifecycle
of the Sponge Park has the highest need for...60 HMeT GLOWUMLLILME& HH & CHem6U 2_6TeTsi?

Administrative Heads Zonal Engineers

a. Strategic Planning (Understa...
b. Prioritization (Prioritizing nee...

1 (33.3%)
1 (33.3%)

a, Strategic Planning (Understa...

b. Prioritization (Prioritizing nee...

—2 (50%)
c. Project Planning (Feasibility... |1 (33.3%) c. Project Planning (Feasibility...|—0 (0%)
d. Concept Design (Programmi... |—1(33.3%) d. Concept Design (Programmi... —1 (25%)
e. Detailed Design (Hydrology.... 2 (66.7%) e. Detailed Design (Hydrology.... 2 (50%)
f. Financing \ BI&wsel (0 (0%) 1. Financing \ BI@ wseil |0 (0%)
g. Procurement \ Q& e geu[—0 (0%) g. Procurement \ Q& et 60 2 (50%)

h. Construction \ &L_(hLOTeoTLD 1(33.3%)

1 (33.3%)

h. Construction \ &L_(RILOMEOT L 3(75%)

3(75%)

i. Operation and Maintenance \... i. Operation and Maintenance \..,

j. Decommissioning and Repur... ). Decommissioning and Repur..,

Detailed Design, Construction, Operation and Maintenance were considered areas with highest capacity building needs in realising
Sponge Parks. Prioritisation was also considered a training need over other stages of the Sponge Park lifecycle



Structure of the Manual: Organised around the Sustainable Infrastructure framework
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Structure of the Manual: Organised around the Sustainable Infrastructure framework
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e Prioritisation Methodology

e Priority OSRs for Sponge Park Upgrades



Spatial Framework guides Sponge Park investments towards building systemic resilience as sites are identified
based on socio-ecological attributes. It also helps package Sponge Parks as a large investment
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The extensive network of OSRs in Chennai has the potential to transform the open space access for residents
and function as a resilient infrastructure system to mitigate flood, drought, and heat risks

There are 1,126 OSRs in Chennai ranging in size
from 0.003 acres to 17 acres.

The manual will develop typological condition
of OSRs based on the four size categories. The
table below summarises how many OSRs fall
within each category:

Category (Size Range) # of OSRs
S(Less than 0.2 acres) 481
M(Between 0.2 - Tacres) 538

L (Between1-5acres) 100

X (Above 5 acres) 7

In total, OSR’s add up to 515 acres or 2 km? of
land

In comparison, all the parks within GCC add up
to 400 acres. The transformation of all OSRs
into Sponge Parks could more than double
Chennai’s inadequate park acreage per capita.

Thus, upgrading OSRs into Sponge Parks will
fulfill social needs while building resilience to
water risks.

EE

Data Source: Greater Chennai
Corporation
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The loss of water bodies and green cover that can regulate stormwater and the
increased recurrence of extreme events have increased flood risk in Chennai



The prioritization framework uses spatial multi-criteria to identify OSRs are environmentally optimal for Sponge
Parks. OSRs located in flood-prone areas and areas with semi-critical or overexploited aquifers are ranked high
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OSRs are further ranked based on their location over more porous soil and geology types. OSRs over sandy soil
and alluvium geology are assigned the highest scores with lower scores for clay or shale over granite
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In parallel, Chennai’s wards are scored on a multi-criteria assessment of parks need. Wards with high share of
built-up and low greenery have higher risk of urban heat island effect and in greater need of open spaces
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The built-up area of Chennai has rapidly expanded in the past decade with NDVIis an openly available proxy for “greenery” and reveals only pockets of
settlements growing beyond the peripheral wards of the GCC Chennai city with lush vegetation that can intercept rainfall and help recharge



Densely populated areas with limited access to existing parks have higher need for Sponge Parks as open space.

An isochrone analysis shows which parts of Chennai do not access to any parks within a 10 minutes walk
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OSRs will be prioritized for upgrading into Sponge Park in wards that have the greatest social need for park and in
places where the functions of groundwater recharge and flood mitigation are most feasible and required
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Geospatial variables for Social Need



A number of park need metrics are developed and summarised at ward level to generate a Social Needs Index per
ward. This index is classified into quantiles to identify which ward’s social needs are relatively unmet (in red)
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Densely populated wards with low greenery, high built-up, low acreage of parks
per capita, and low access to parks show up as red and orange



OSRs will be prioritized for upgrading into Sponge Park in wards that have the greatest social need for park and in
places where the functions of groundwater recharge and flood mitigation are most feasible and required
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Using a non-weighted summation of normalized variables, all OSRs are given a score based on which they can be
prioritized by Zones within Wards that demonstrate higher levels of need

Based on the scores assigned to 1,126 OSRs
using social and environmental variables, the
table below summarises the priority levels and
number of OSRs at each level:

Priority (Score Range) # of OSRs
Highest (24 - 28) 65
High(22 - 23) 169
Medium (20-21) 256

Low (18-19) 345
Lower(9-17) 291

Each OSR has their individual score and they
can be evaluated within each Zone based on
the Social Needs Index of each Ward, their
respective stormwater drainage network, and
community inputs.

Highest and high priority OSRs within Wards of Highest and High
park needs should be the top candidates for upgrading into
Sponge Parks

Neighbourhood level feasibility studies need to be conducted to
validate this framework developed using high-level datasets
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Strategic Planning for Sponge Parks
Designing Sponge Parks
Implementing Sponge Parks
Maintaining Sponge Parks

Improving Sponge Parks



Delineate contributing catchments  Calculate flood mitigation potential
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Assess aquifer recharge potential and risks
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Strategic Planning Checklist to ensure Sponge Park can fulfill multiple functions
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Aquifer Recharge and Water Quality

4 Assess soil infiltration rate and depth to
groundwater table to estimate aquifer
recharge benefits

[d Ensure catchment area has no point
pollution sources and Sponge Park has
adequate filtration to prevent aquifer
contamination

Flood Mitigation
4 Calculate contributing catchment area and

runoff volume for 5, 10, 25 year RP storms
to size BGI components in Sponge Park

Community Needs

4 Engage community to understand social
and climate needs that can be fulfilled by
Sponge Park programming or planting

Urban Ecology

4 Study ecological corridor, habitat
Potential, and heat island effect



DESIGNING SPONGE PARKS

Sponge Park Systems

Typotogies of Sponge Parks
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Soil and Grading

Amend soil for
extended flood zone

Understanding the
Infliteration rate of the soll

K
.
1
.
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Check for the
high & low points

Determine the
site slopes




Do's and Don'ts

i ponge park in the existing Do amend the soil and effectively place BGI components
which leads to waler stagnation in the low points of the site :

Don't use the existing soil condition as it has lower rate
of absorption

Don't use the existing soil condition as it has lower rate
of absorption

Don't implement planting randomly in the selected site Do planting in the high points of site selected




Hydrology and BGI

Evaluate water
flow patterns

Understand water flow
and water logging system

Create meandering
path to delay water

Increasing water percolation
to the ground water

Evaluvate ground water
and acquifer level

ol

ol

N

ol

Delay

Evaluate surface water flow patterns and potential sources of
stormwater runoff.

Place bioswals and raingarden in the direction of water flow

Store

Understand hight points and low poitns to place the retension
ponds in low points

Take proper measures towards mosquito breeding if the
retension pond has accumulated water for a certain period

of time

Filter

Schedule periodic inspections and monitoring to assess
performance and address any maintenance needs.

Ensure that filtering components are designed with safety in
mind, such as avoiding steep slopes and providing adequate
barriers or signage around water features

Recharge

Conduct a comprehensive site assessment to identify
suitable locations for recharge wells based on soil conditions,
hydrology: and proximity to runoff sources.




m Do's and Don'ts

Don’t implement sponge park without chanelling as it delay Do create chanelling of water to make advantage in the
the water flow delay flow of water

X

Don’t execute BGI of sponge park with simple shapes Do organic shaped BGI componets to attain maximum benefit

Don't make direct pit for the water to percolate into the Do construct the retension basin with recharge well to
groundwater reduce to filter leaf litter and percolate water soon

Don't execute sponge park with sharp slope of 1:1 or 1:2 Do slope of 1:3 with curved base for the BGI components




Detailed Design Criteria (in Report Annex)
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Vegetation and Planting

Cluster diverse
species together

Retain exisisting

native species
Habitat Generation
Shaded spaces

Biodiversity

Create diverse habitats within the park, including meadows,
wetlands, and riparian areas creating home for many species.
Use native plant species in park landscaping to support local
wildlife and pollinators.

L

Helps ininfilteration

N

Resilience

Use native plant species which are heat tolerent, drought
tolerent and flood resistant

Control and minimize spread of invasive species

Ny

Aesthetics

Try to create visual attractiveness of the park by using
a variety of textures, offering year-round interest, and
establishing a plant hierarchy.

N

Maintainence

Check in and proper maintainence should be done to the
plants near BGI components

Plants should be properly cut an dtrimmed

Proper measures to be taken to control pests and diseases

4

ol

NN




Do's and Don'ts

Don't remove existing vegetation while upgrading the OSR with Do conserve the existing species and in some cases try to
spong parks relocate the vegetation instead of removal

Don't Incorporate of the single type sampling can be avoided Do diverse of the species can be incorporated in the
hierachy like trees, shrubs and ground cover

Don't implement steep sponge park with more depth Do hierachy of levels while implementing BGI components

Don'’t construct sponge parks without filteration otherwise it Do integrate filteration infrastructure which helps with easy
leads to accumulation of leaf litter conveyance of water through the site and filters the litter




m Amenities and Social Facilities

Playcourts for allage
groupsandgender

Kids play area | | Walking & joggin track |
Pe—— [sigeger]

and accessability




m Do's and Don'ts

Do placement of amenities and relaxation spots near the BGI
components

Do hierachy like trees, shrubs and ground cover around the pi
boundary to have proper sight lines

Don't implement steep sponge park with more depth Do hierachy of levels while implementing BGI components

Don't plan social amenities and BGI components separetely Do blend bgi and social aminiti




1,126 OSRs are categorised into 4 typologies based on size as a defining factor for design and implementation

1
2
3
4
5
6
7
8
9

-
o
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2.3.1. Small Sponge Park

How to assess the site ?

Small sponge parks, usually under 0.2 acres In size, fequire bridge this gap. T

careful attenton to project and site during mwy‘wnmwdmmm
ther design and smplamentation. Often, the existing 0
dm!wmmmdmmmuMsmmmm walor tow and of the enlire
communityfocused  activiies and green-ble  infrastucture, S
Conducting comprehiensive silo surveys becomes crucial o

Sponge
-~ v v A e,
tand, fecat Inthesito pets
o nighand 7 ¢ f Anatyse onsite and otfsite
fow points. mode. caliper (00H] sbove & to sofety concams
g Conduct asol and How and. 12 lewet Condues specles sudt
to warter
rolocating. species.
,Mwwuiwtdmlﬁnl wenter and quality of aquifer.  Conduct specles audit to & Rezmarch on the user
granuar For 0c2. remone
greundfovel, o 3. site




Functions of Small Sponge Park

The oocncept of sponpe Parks ofiers a promising soluton to
Cheanai's water challenges by incorparating four key prindples:
Delay, Store, Fiter, and Recharge. These prnciples am essential
for effectively managing stormwater and closing the water cycle
n whan anvironments. Chemnai's water ssues ara complex and

in Chenna's wban fabnc requres stratege mtenventions that
mimic natural ground cover cenditions. This involves designing
park landscapes with faatures that promota water absorption,
infiltration. and retention. These interventions can includs selecting
appropriale vegatation, incorporating permeable paving matenals,

by rapid which has ically alterad
the natural hydrology of the region. Implementing Spongs Parks

Deley
By incorporating features (ke swales. permeable
surfaces, mnd vegetation butfers. Sponge Paris

and i systems for

Table 1. Perforr Ability of 861 toolkits in Large Park

can delay the tiow of water. silowing more time for
Infinration and reducing peak Tows during heavy T.2 Bioowales
raintall svants. 2.8 ° L4 o] o
T2 Recharge Pt o [o]
.y Filter
Though netursl filtration processes facillumed by T3 Rengurduns-
WPT)  wosiation. sai. amd snginesrnd madis, pohutants Roenes o o °
M SRAMANts Are removed from stonmrweter runett
% N bodus.,  TA NiA
Street
7.5 Retension pond NA
Store
Sponge Patke are cesignad to tempoarily store
stormwater runoft, Festures such as rain gardens. T.E. Intiiteration dasin NA
Water, (80wing pressure on disihage byatems snd
preventing flocding damnstream. T.7 Sunken court WA
< T8, Water plaza NiA
Recharge
By promoting mfitration and slowitg wates to T4 Conetrastnd :
percolate through soll Iayers. theas parky. replenish b it ey
rechirge wills aed Gontrituite T sustainable waioe
managernt
Pecfurmance ablity o B3| Tookits ; @ High Q) Moderate  O'Low
OELAY > Fres > wke € ALTER ELAY

v o v v

At g dpilier

Fig. 211 Bivarmis duetiun o Al sotngu furk

MOOERATE RAINFALL
§ yuar return period

HEAVYFLODD
26 year return period

Fig 212A S

F3Q, 55 AN Ah 10 11 ST 50 Sork dur 1 sk Mooty



Case Studies

1~-Sankt Kjelds Square and Bryggervangen

Sankt Kieids Squara and Bryoo are urban 1
projects showcasing innovative appvoamaa o s.lslalninie urban
design, green
These projects ars part of (‘,opmhagsr s brow efforts 1o create
vhrant, vable neighborhoods while addressing emvironmental
challenges and enhancing quaity of life for reskdents. Sustanablo
drainage leatures wers infegrated fo capture and treat ranwaiter,
raducng runall and miligating urban looding

vcmmmssn

4198 - 34,600 sqm
Desinedby- SLA

Highest tema manth 21,17 s Jully
Lowest temp month : 15.5% 1 July
Highest ralntat

KEY TAKEAWAYS

Sariet X]ihds Scuany now fuaturas podentitu sl pathvors,

mblicart

At and

capturs anid sbaork raievter cunoff fram poved sirfecec:
Thosaar nchfes an sndiace ol vegaatie. ncuding s

conston.

Ilage 2yt

o shese sty

1S INEgN e

ANRGO FOTIOWATAT 0 0 ssironmentoly friandly manrer

010G 0y Test:

"

that rmat

storrwatar naoft baforn (| =eTs the SUWeT (yetem or Incal watsr

2 - Gowanus Canal Sponge Park

The concept of the Gowanus Canal Sponge Park represents
an innovative approach 1o siorm water management and urban
rawalization centerad around the restoration and enhancamant
of the Gowanus Canal area. The park is designed to function as
a "sponga.” absorbing and filtering storm water runoff to maigate
fiooding, mprove waler quality, and create valuable greer space
within the urban landscape The park incorporates extarswe
qreen niastuciure sloments, such as ran gardans, bioswales,
vegelaied areas, and permesble surlaces

O A

+ Are~ 167,225 sqm

9 + Designed by - SASQKI
NEW YORK
KEY TAKEAWAYS

The Rark oLts 36 4 Spongs” by during
Gotnnus Danat
This spenge affsct haips prount conibined swa overfiow |E50)
olehts ‘Brsteen by ntiling
Aand clowly faleing sarmmeses.

; f e purhy g thturw

dory P ol

wterion

Felutis, seciments and contmmines et e nmoved o rduced.
‘aading ta mproved watar quality i tha Towaean (ansi and rearhy
watar hodes

Inagduion Park 0 ittt orsation.




2.3.2. Medium Sponge Park

How to access the site ?
Medum-sized sponge parks, which typically range in size trom 0.2 With grean-blue infrestructure. Il bacomes essential to parform
10 1 acres, sitate clos iderasion of site i site surveys. These surveys inclids indepth examinations of
and project objectives throughout the design and it the sall, studies,
phases. Th quently i sipdes o comprehend patlerns: of waler movement, and full
park's objectves of i P g ho entire sio,
Site Azzezsment Criteria By System
.nr 4 i oftress  hack for
tand, fecat in ezt peints.
i bigh and v ¥ Analyse aniite and offaite
fow moded, Ipar to ty
S Conductasosand “ towand 12'treegr
o & sl rotocating. specho,
& qusitty Vi  Resazech on the user
granusar prothe tee: below Formare detas “0C,2,
ground level. H For 53 site
“or UC.1 S0l -pae 3 detate DCA,
and Greding” - pg <2> o< Sockaland Inclusive
I/ % | ==




Functions of Small Sponge Park

The oocncept of sponpe Parks ofiers a promising soluton ta
Cheanai's water challenges by incorparating four key prindples:
Delay, Store, Fiter, and Recharge. These prnciples am essential
for effectively managing stormwater and closing the water cycle
n wban enwonments. Chemai's water ssues are complex and

in Chenna's wban fabnc requres strategie nterventions that
mimic natural ground cover cenditions. This involves designing
park landscapes with faatures that promota water absorption,
irditration. and retention. These interventions can includs selesting
appropriaie vagatation, incorporating permeable paving matenals,

by rapid which has i Alterad
the natural hydralogy of the region. Implementing Spongs Parks

Deley
By incorporatig features fike swales, permeable
surfaces, ang vegetation butfers. Sponge Pavks

and systems for

Table 2. Performance Ability of BS| toolkits in Large Park

can delay the flow of water. allowing meace time for

Infirration and reducing peak Tows during heavy T mwnins

ralntall svants. 2.8 ° L4 o o
T2 Recharge Pt o [o) o )

Filter

Through retursl filtration processes facilbuied by T3 Raingurduns -

wgtation. sk, and sngiveernd mdia, pohutants Rornes o o ° o

1 3adinants are ramoved from stemwater runott

. TA
& Sireat o o o o

1.5 Retension pong o o © le)

Store

Sponge Patke are Oesigned to tempocarily store

stomwater rooft, Festures wich as rain gardens. T Intiiteration basin ® o [+] [

Waer, (eouing pressure on drainage wyatems and

preventing floccing damnseream. T.7 Sunken court Q [o] L ] [+]
T.8, Water plaza NiA

Recharge

By promoting mfitration and slowing wates to 18, & "

percolate though sod layers, these parks replonish o ,,,.“..4?“ Nea

rechirge wills aed Gontritute To sustainable watee

manageent

Pecfurmance ablity of B3| Tookits ; @ High Q) Moderate  O'Low

LA ey IR ———> ml"

s1om

FILTER & DELEY e (U THR €—— [ELAY

BT
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§ yoar return
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25 year retutn period
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Case Studies
1- Tanners Springs Park
Nestled in Portland, Oregon's Pearl Distnct 1s Tanner Springs
Park, a singular urban green space. Tanner Spnngs Park
is an exelknt examplo of how wban plannrg, ecological
restoration, and commurity involvemant can come together
to create dynamic, sustainable pubfic spaces that benefi
locals arxd tounsts alike by raising awareness ol amvironmental
issues and improving quality of lifa Tanner Springs Park
incorporates a central wetland area which emphaszes the
ol naturg PIOGESSES In &n urban conlext,

showcasing

gma

« Location - Paarl Districs, Portiand

9 « Area-0,82a0es
PORTLAND + Designed by - Ateser Dreiseitf

KEY TAKEAWAYS

servesana
trets starmwater rur atroets

Wateris park,

fiktration ion befaro being intuthe Sty
STOCTTWALSE Sy3Eem.

Hatawe plant 3p y

and crmste = roskinnt ok ecoeyslim
L R T e A P TR
{ 1o watnr Quaity

lirprovement and hebist conservatlon.
Tre P

e thi RO I

e urton fabiic..

2 - Dr, Shivarame Karanth Park - Reinwater harvesting park

The perk's desgn incorporates varnus ramwster harvesting
sintures,  incduding  roofiop  harvesling,  surface  runofi
colkiction, and groundwater recharge systems which ware
aimed at promoting ranwater harvesting techniques and raising

aboul sus : walor = practices among
resdents and visitors n Bangalore, Inda The park sarves as a
demonstration s4e for various rainwater harvesting methods and
technoiogy howcasng how urban landscapes can infegrate
waler servaiion strategles while provkiing recreatonal and
nal amenities

Location - Bangalore, Inga
#rea-1acres

Designed by - Ssnguors Water
Supply ana Sewerage Board
{8W5SS]in cofaboration with
the Karnataka State Councll for
Scionce and Technology (K2CAT,

BENGALURU 9

KEY TAKEAWAYS

Pt that
rducate vintors sbout differant raimwater hatvesting methods and
technalagies

plantings: L & features.
o £

watet Fifiltystion

&

AN Fwedacn runoft.

Th o 500 v e 4 P Ror GOMPTRINITY 6ngageemor umi
Oy,

T



2.3.3. Large Sponge Parks

How to access the site 7

Large-scale sponge parks typcally span an acre or more, and 10 address hvs dispanty. These surveys include ull opographical

ther design and o need close i of Amd-mawgmmm

project goals and site conditions. Frequantly, the locations” present O yses o

condition breaks below of the park's cbjective of combining  Pallems of waler llow, and compeehensive sssessments of the
N ontosk

mmbcﬂnomw&nwm

Site Azsessment Criteria By System
E 7 4 1  chock
i fecat inthasita ponts
 identiication ot high and v,  Analyse ansite and attsite
fow polnts. modt, caliper (0BH] sbove & to safety conoams.
 Conduet asotand 7 tlow and. 12° vt Conducs species audkt
g o ng. speches.
& Mo cooduct chemical and wter ad quallty of saulfer. V Condhct specius audit to  Rezeerch on the urer
geanisar For oc2. remone
geeundiovel, B3, site
LR ~pgers . 2 oo
ana Orading” - pg <P> V V paer V ‘Socialand Inclusive
Amaniies'- pg <>




Case Studies
1- Qunki Stormwater Wetland Perk

The Ouni Stormwater Wetland Park, & a innovalive park sarves
as a model for integrating ecological restoration, stormwaler
managemant, and public recreation within an tling
rapresents a paradigm shift in wrban desgn. demanstrating how
tandscaps architecture can contrbute to ecolopcal restorafior

omrater management, and community welkbaing m rapidty

growing cities. The pnmary cbjective of the Qunli Stormwaler
Welland Park | 1o manage and freal siormwiater runoft frem the
surmounding urban area.

Location - Dunli New Town,

Harkin, China
HARBIN « Designed by - Turenscape

KEY TAKEAWAYS

he serles ot detention
banine and vegertated swaled that capture and fiiter stomwater,
reducing peak fimes and improving wirter quality

Wetand eoanyataims withinth par pport avaiety of it

tributing to the 11 ursan
nvrannent
Ths ot 7 s to seain aevd fitteaty st mweter though
DAL PrOcessEa, tha burdun

infrastructune
Parmsetsie surfocus, yuch on wetlind oodle ind vagolated afees,

pshangs f

1

climates ehange, ond Intogration with the natural bndece

2 - Houten Park

Houtan Park. is plecf
integrates ecologcal principles, sustanable practices, and uum
amenites within a densely populated urban area, Houtan Park is

+ Location - Shanghai, China

characterized by 1= focus on ecological
a former inchisirial site 010 sbrant urban groon

I desgn 2d 1o Gohanca the reskenca
chmate change and extreme wegl

+ Area-4nectares,
Q " ety Tuanszape
KEY TAKEAWAYS
Uncot 1 ¥ 43 (13 Innewsk
mymtemn
treat. and rocycle raimeatar,
T Boswies
fier and pulfy tunoff,
and mitigating floeding
Vi porky waler fntures: such we poeds, chanrmis, we watertalls.
halp regul enprove QUi
vinghwenly,
Pack
visivers. 1
Ang outdoor qat n-nnq apaces.



1-Urban wetland park
meopoﬁdpakmmrdldhbeanimadpuﬁc

that woud restore an Urban Wetland
that & In danger ol disappearng and allow  biodivarsity
to flouwish in additon to serving as a community learning
and enjoyment area. The general guidelnes for landscape
design includes nuua! bww. nature-based recreation, low-
impact ducation. 1he wetland's
interpralation as an mﬂ infrastucture, socal ameniy, and
habitas for blodiversity Is on displey n the park.

« Location - Rorur. Chennal. India

« Area-Wacres

« Designed by - Spange
Coliaboratiee

Fig- 235 Mastarpdan o banwatiated ek

2. cfi park

One of the mlpvpd:ln Mrumcmmmus that the Chennai

GMDA is tho Clrmate
Park and Ncmologu:l Interpratation Cantre To cope up with
cimata changa in cfwnnn it will highlight the aunlhlnee of

rogional tical regional
landscapas. proving KSI for climate adaptation slrlloniﬂs. and
raising and about cimate

change are all 1aken o account in he proposed design, As a

mutipurpose infrastructure, the proposed park i meant 10 be a

damhn for culture, recreation, urban ecology, archeclogkal
and buidng In the 0

Eiirwes may

KILAMBAKKAM CLIMATE PARK AND ARCHAEOLOGICAL INTERPRET:

+ Location - Kiambakkam,
Chennal

+ Area-1E9acres

+ Designed by - Sponge
Collaborative

lwmmbwwdﬂmw




Blue-green Infrastructure Toolkit

Table 4. Performance Ability of BG| toolkits across Sponge Parks

Principles Typologies
BGI (Sponage) Toolkits
Delay Store Filter Recharge Small Medium Large X -Special
@ 1.1, Bloswales ® o °® o @ ® o ®
@ T.2. Recharge Pit o (o] (0] ® ] ® L 5]
O T.3. Raingarden (Buildings) (o] (@] o (e} ® ® @ ®
@ T.4. Raingarden {Streets) o o (o] (@] ® [ ] @
o T.5. Retention Pond o @ o (@] @ ® ®
Q T.8. Infilteration Basin [ o] o] [ ] o @ ®
O T.7. Sunken Court O ® o] o @ ®
Q T.8. Water Plaza (o] ® (o] o @ ®
O T.9.Constructed Wetlands ' =] . ° @ @
Performane . High ° Moderate O Low




@ T.1. Bloswales

alalow

The puposs of planted and managed swales, or bioswale
velocty amd

chanals, s

watural treatment and infiltration. Stormwater from mads and other

mparvious surfaces can be afficienty

and treated via

conveyed
bicswara channals, When the drainage area. torrain, soils, slops,
and safaty considarations allow for their implamentanon, they can
bs used on medians orbasde roads. Mos! swales ars kept as lawn

draas and planted with (et grass.
Indicatars To Cansider
Suitability Performanca Abiity Limitations Maintainence
+ Water dopeh- LEto Im BELAY ° » W aiope ot oxjating bicewale + Ramoval of debeiarirtar
+ Slpe-05% A% 4 gt than 3%, e siopw feom the sgstun
o Inflituration Rate « 57t STORE ) st b e crosmad uging + Cwaring af nlats eulverts
+ Solimec~ cha e P
wand = kaam + compos FILTER o of tesraced binsamies. andvnent.
o Paeiting e - Bicarwals mix ARGE » & should be the maximum + Chech W21 Geoeral Site
-.,,‘:.,.,,-."" RECH e ‘armaunt of ponding in the Haintsinence™- pg 150
s, for mare deeails
5 -
_ mml LesEND + Typically. amendod st + Cooch MANTAINENCE OF
Fadtlarpd b i @ iz inthe bik uld be P B8 formoee detaike
aytecos © Dpderateiv Genritioraly Detween 1217 ok
O NutEifuethen ) Mot Apisiieadinn

7

Table 5. Schedule Of Rates ~ 1M x ¥ x 1M

Excusation 08 Cet Re230 shnsd 1 Sgm | RaleX
ons s Rt ReTs0 o) az emt | Razvoo
Smndhred s Nea, | Reas0 i o1 omt | Az
qgrating.

‘Water outiat Purturated pipe 1 Rint RL800
s 02 Nes. | Resgd

Beuder 075 5] A3 10 ol 1 amt | Re200

Fortosinid Pipa

Nive iste Ay Sutscernont  Nsties o
Gravei Ppe bed

Im wids Bnowals

Check Doer bt

¥ 5ope Feerated Ape e
Sl - B00mm

9 .68 (heckdn Ootaty



@ T.2. Recharge Wells

Recharge walls are anificel groundwaier recharge methods that
rejeasa walar directly int zones of deep waler holdog capacity.
The aquifer-covaring materia can ba used 10 casing recharme
wells. A soreen can be mserted mio the well at the injsction
zone if this material |5 not wel-consolidated. Since subsurtace
groundwator racharge fequires wide regions lar mililrtion, they
are also benslicial in places with limed land. [his techmiqua can
aclhvave a compatatively hgh rate of recharge.

Indicatars to consider
Suitability Performanca Ability Limitations Maintainence
+ Viater dopehy - Gim ° » Tesanarion neesdata. + Remaval of debrinrirtar
« - Inflituration Rute - DELAY A I0eta STk, T sutem Trom the syatem
. Sl s - STORE o Algendita cor moluptine . Cwating af Inlats. ealvwrts
wand + oam « soll texturss auzem quas =i amipid ‘and outicza fram dabns and
+ Planting mie  Alcswsls mix FILTER L) qubus con 1 g canse ex andvnent.
“lhozwale Mix - pg 108 RECHARGE Y vetfurio odiclis ut quiste v Oech “42.L Genernl Site
o Pintainence vl - Hedum 4pqua quodity ocum quat. aintainence’ - pg 190
+ Community sngagement - « At cemmis ali. cupta fur mare deails
Ml of soseptaces LEGEND #see toren himempo + Cnech MAINTAINENCE OF
® Mz i ~pg B8 formees detaie
[~ mvlwwﬂl COMMOSTILS 3% & prerd.
Hiquid quid untium
V o mmmn-mulwlmav V V

Table &, Schedule Ot Rates - 0.9m dlametar

1 Nos. | R=70,000 Swrtiow pips 1 Rt | Ral200 Suped Natve Ui getation [m——
TIANEY Cme 230 ¥ Wnee fiowtry
i o o Festeny Aticial Rachargs Wat G Nt 500

Hoe rings witn Recharge Well

24020
perforation i proviasd i Qpen L) Nas. A5 70,000

Spaces

Purforates
AL cover sian ) s
kb 2543 cmt | Rsl.200




0 T.3. Raingarden - Builings

Rain gardens are vegatated areas crested 1o oolect runoff from
mpermeable surfaces tke parking lots, walkways, and roofs. In
case ol runolfl from the mafs, water from tha bulldings ate slowly
milsasad back into the existing sewer system via urdsrdrain pipe
comnvayance through vegesation, and infiltraled nto tha ground.
Rain gardans are small, often planted spaces that bland in with
the sumounding Bndscaps slements. They are typically filled with
Atanga of native prasses and plams.

Performanca Abiity
DELAY o
STORE -]
wand  1apuall + compoet FILTER o
- Planting mite - Bicawain mix RECHARGE o

“Bicawale MIX - p3 108

LEGEND
@ Mighiy Eftaction 1 ot consics,
© Meomanty Loedtionly
Efrtve

é
§;

O Wt EMtextive ! Wir Applicatsia

Limitations

» “taw of rakn gardens = not

Maintainence
+ Ranaval of debriaritiar

Fvined ) the St Wit 1om the atum

steap stiges of It ctany o Owaring af Inlote eulverts

sainfsl and autios from dabeis snd
o Additioralty; sites with high andrment

oundwater tables ant + Immedistely alter the

i tahe

e Laed fr min gardens. the stagnant weter i the
= Vighly susceptible 1 seitling charmber

clogging if 1h o+ Chech

vegetation in negeated ~PpOBS faf more detali

7

Table 7. Schedule Of Rates - L5M x M x 1M

090 omt Ra1,080
‘Water nlet
Grating o Nos ES]
i 50 “ Re900
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- ! M Re200
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&) 7.4. Raingarden - streets

Rain gardens are vegatalad areas crested 1o oolect runoff from
wnpermeable surlaces ke parking lots, walkways and roofs.
Surface Runoff is the eversind fiow of water resulting from rminfall
belore il reaches & water cowrse |t & generated because
mparvicus areas do not aiow waler 10 soak nta tha ground. Hain
gardens are usually generatod ovor vanous imparvious surfaces of
sponge parks. | he runall waler from the streeis am channelized in
he rainganten and entored Hrough e pipes and used as source

waler tor anificial groundwarer recharge.
Indicatars to consider
Suitability Performanca Abiity Limitations Maintainence
+ Water dopeh - 108 BELAY ° » o of ain gardens & not + Ramoval o debelaitiar
+ Slape k% 10D% vt the S0 ety 1om the atum
o Infiltaration Rate «S7hr STORE o staap slipes of Inwittictany o Owaring af inlat eulverts
o Solimex - améal. and autioza fram dabeis and
waned » tapeell s campoot FILTER ° « Addtioralty sites ah high ey
« Planting mbe - Bicarwain miv RECHARGE o tables ang 7 Hanage
“Boswale Mix-- pg 108 poling s shoukd ot eegrtatian
. Mwmm':w e Laedfur i gardens. + Cnech MAINTAINENCE OF
S i LEGEND » Viighty susceptible e - pa B for mary tetain
M"" “M";w - @ iHioy Eftactivn ot consieicas, clogging I 1he survounding
ac
um S tacox © [ouan Losauonly vegetation i pegerted
O Wt EMtextive ! Wir Applicatsia

7
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Table 8 Schedule Ot Rates - 15M x 1M x 1N
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O T.5. Retention Pond

Even thaugh retention pands might sesm like basically another

watar foature, It has lar more benafits. Parmanant components

dasgnad 1o contain water low for & spocific amount ol time are Gotion Sereh
callad ratention ponds. In mesponse 1o a flood, the pond's water

favel fuctuates, reducng risk and protectng the neighborbood

fram flood damage and expensiva rapairs. By tarmporanly rataining e

waler during strong storms, refention ponds help reduce peak

stormwatar runolf ratos and enhance iha qualily of urban runoft

Suating Rck

Indicatars to consider [ommiwwwe]
Suitabiiity Performanca Abdity Limitations Maintainence
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O T.8, Infilteration Basin

through tha ground. In adiditon to hefping to remove pallutants
fram siormwater, this control & sffective n boostng groundestar
mcharmge, which m lum increasss basefiow to naighbonng flows.
Canain undarfyng sol requirements of infitration basine may
make tham impractical m certan places To make sure they don't
fall, pretrastment design and routine maintanance and nepsction

PROIOCOS Are essential Onsad que ton cum cuiaaralus.

Indicatars to consider
Suitability Performanca Abdity Limitations Maintainence

+ Water dopeh - T ta 2.5m + Araau wish oompactad or Wown necsasiey, rapiace
+ Siope- 5% DELAY 4 ¥ ane poa gL
+ Infittaration Rate - STORE o e sstable fof atlisration Mk that il dobrls,

nE 3 Mhr Basmg incudingaiit and oiVgraase.
«, Solimix - FILTER ° « Siteswitha high 5 teenoved from the et

o + Loam RGE
. p::‘;.,m.am.m, RECHA S 7ot usy them. rone wfiow & outhion

“Bicawale Mix"- pg 108 e Ao N ’ i
o Makataancia v = Hedam -~ GEND sttroct masquitnes it gets am;';:nru:!::or
+ Community engagemant - if ~P0! more detail

Mo
Medlum M of acceptnnoe o m'wmm“ W Coedtionly Than Inree Gays to sroty
O Wit EXTestive Her Applicatsia

nginto ther

b

erenn soit

Fig. 7.1 Bucsnsheriig Infitmrat
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O T.7. Sunken Court

A surken plaza, also known as & sunken courtyard or sunken
square, 15 & unique architectiral feature where & portion of tha
ground level is exciavatud of lowered fo creals a dopressed wea
within an outdoor spaocs. Sunken plazas offer distinetive dasign
apportunities and functional benedits, aften serving as gatenng
soRcas, parformance vorues, or landscaped areas within wban

anwronmants.
Indicatars to consider
Suitabiiity Performanca Ability Limitations Maintainence
+ Water dopeh - T ta 2.5m » faas with campacTed or + Maba that all dearls,
- Slope- 5% DELAY e ¥ an
+ Infiltaration Rata - STORE o et matable fof Infitsiation i raenowed frm tha iniiss
NE 03 Basing. Pateh up erasion
+, Sl e FILTER L + Sites withahigh rone sifiow & outfion
Sareligramel RGE
i Pum.:mwmanimn RECHAI (2 7ot usy them. Chech MAINTAINENGE OF
ettty « constrocted wetands may ~pa Bt for more detail
i LEGEND stiroct musquitnesif it gets
+ Community engagerniont -
Modlum M"Ml:::uum:l '
© Dpgerateiv Genritioraly it INfae day o oty
© NatEriestioe) Mot Apsiieadins
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O T.8. Water Plaza

Water plaza is & type of public space or urban festurs that
er slements | design el

Nbrtm Charea)

Phacer bat Cotr)

it I typicaly
corsists of an opan area or plazi whers water featres such as
fountains, paols, or water am i
o the landecape. Water plazas serve multiple purposes, incuding
assthetic A A and
scotogical function
Indicators to cansider
Suitability Performanca Abdity Limitations Maintainence
+ Viatar dopch - Tm ta 2.5m » faas with campacTed or + Woen nocsasiry, ropiace
+ Slope- SI5% DELAY ° y an P pos gl
+ Infiltaration Rate - STORE o ot stable e lafitsiation + Maa thiat sl dobarls,
DE I Bazing incwding aiit and oilgraass.
o, Sell e FILTER L + Sitmswith o high T reenoved from the miets
Sardhigranel WK
Z m;m,_dmd 0y RECHARGE (© ot uss them prone wfiow & outhion
» Mantamanze vl - Hesum g
e e LEGEND stiroct manguitoes if it gets + Cnech MAINTAINENCE OF
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Q T.9. Constructed Wetlands

Constructad wellsnds ane engineered systams designed to mimic
he natural processes of wetiands for the purpose of wastewatar
and

iraatment.

S04,

n mrm;- contaminants and improve water quality. Constnactad

watlands typically include @ substrate layer consisting of sand,
gravet, ororganic material whara beneficial microbes can thrive

Indicators to consldes
Sultability Performance Ability Limitations Maintainence
+ \ater depth - T to 2.5m DELAY ° Afaas wath comessted of Wese1 nocsasay, roplace
. ‘Blopy - 215% poaty infitrating euis e i topusil of pas gl
+ Infilteration Rate - STORE L3 et auitakio for infilsration Maka that ol deara.
D w3t e NG S and D nase
o Solloms - FILTER L] St witha hlgh 5 rwenaved from the inlat.
P
Sy il ARG °
+, Phinting e st iwid il RECHARGE it unes them frone nficw & auttion
+ Muntunancelvl - Hod
o ietinn s LEGEND 10t monguitoenit ¢ gt Chmek MAINTAINENCE OF
PModlum vl of 3 Aty i ~ o BB farmeee detnin
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Table 6. Different Planting mixes

Plant
. o .
Vegetation and Planting ypartasspacis
| shns & arsapars to butfer fram the noke & air pollisian,
Butfer Mix
. | A multi-¥syered combinetion of Indigencus treesof different
Wetland mix | epecien hoips astabiizh a viable community threugh the trais
Pathway Mix
" A planting mix coresisting of ol growth climes stage species with different
| understoriad spacies. The species pressnt are diztributed In two ways - thay
Grove Mix | accugy ditterant arsas of graund | thay are glstributed horzontally) snd
N their canoples ocoupy different levels above the ground (they are distributed
) ) S ) Lawn Mix | vertieaty).
Bioswale Mix Pollinator Mix
| Anintense combinstion of diverae fawering plants cesates one-of-a-kind
@ o i | amnsory experlences in certain public spaces, This planting mix can have nan-
s linator Mix | jnvnsive sxotic plants. which
i Buffer Mix | invnsve = ; :
Pathway mix
4 = |
Throughoot the sg mixtir Ipie grass
" . | epecies iz dispersed to facililote esuy waler parcalstion lowards groundwater
Grove Mix Lawn Mix | during oass.
| Adiverco srray of malst soll-loving plants arranged In kayars, chican for their
| Individual zoll moisture tolerance levets
Bloawale Mix
| Adivaras rangs of spacias that are tolerant to droagnt and love water, montly
- | marking the locations of seasanal water bodles,
Wetland Mix |

Table 5. Planting Strategy

ptl

Fant grasses, poreaniais, and chrubs In groups or
Massings | massings, withmembera of e same spectes. for
eseier malntenance and s pomert isus impression.

A tragitiona way ta indicats th change In terrain for

et theusers of the park to anelyze the pedestrain and
NIQUBS. | vabjewtar entry of the park
A mat-layered combiation of ndigencus trees of
reristy of
i i Y different specios helps extabish 8 vieble community
b caibag and enhace habitats.
" . 1

Sightiines | plan shoud chacse avariety of epecies while aso

baeping the park safe.

in & system, n single plant or messing can
Microclimate | infuueace nearby plants or massings end provide s
smail-scale microclimate

The three Bght conditions that a plant preters ere full
Sunlight Sun. mocarate shade and full shadaw It 13 typical (o
have follsun in an arban setting.

Different plante can tolerate ditfarent amounts of
dowrgours: some can susteh prolonged periods
ot floading, While other piants react negatively to
prolonged tiooting.

Hydrology




How to read Plant mixes ?

PuDE B cruepars. the park to
d: raise & it
Its o
r It s
lights v
tndenze shiub chater.

fin LG detance bestween
trees

Compositeof spacips  30% Trees + 0% Strubs + 2% Cragper
Maintainencelers @ @ O O O
Irrigation Demand @0 000
Spacing & Massing Trees st min. bm /5.

Lighting Lighting 1 bictence ecgy for safety
Plant Spacies :n;“mm Murnrg pomididota.

@ remer ® e

Alayored combination of ndigences trees of different A of
y throigh the traits. Fantatian i
of avenus. pathvway & Iteraates
polelights allecnately @

thwey. & : the.

pativwiy
ThI% Mtk ktio has rigatian requicemant,

B GIC ke
[

T storey

L

Composite of species 0% Trees + 3U% Shrubs - 30% Brasses Composite of spocios AU Treas + 4U% Shus + 20% Grasss
Mintainencelest @ @ @ O O Muntginancsievt @ @ O O O
wrigationDemand @ @ @ O O imgationvemans @ O O O O
Spacing&Massing  Treestnbe plantedat i G0 Spacing & Massing :':’::::""’  dopeentacn s iichur of
Lighting Pt Hght atong this aattway Lighting ‘SoHardlighting at the eatrances and cenirs

Fivew hpidn, Senno aunculte, Ocimum
sanctum




Types of Plant mixes

@ Pollinater Mix

This can have

This o4 the most
plar of catours & fregrance. Tor the public.
s iy & raganerate
Thier hiaght B aesthutic. This mix t by
1 th This
haditats 1o e L rade

Upprer snarey
ITe Shmat
S T

Midsturey
et Bredn)
Hidstarey
ket sturap

B D0 dtance tetvesn
pile bt

Upger stotey
HCE
St Tres)

Fidstorey
Ureber staray

Yyt planting Mix s

@ Bioswale Mix

o Wetland Mix

chosen  diverse range of
tor thox Ivedtation, badiia:
Z 7
watet Inundstion Zae B has weter P mergent, y. Theos
mat apecied (iors & aquatie
T pacies

minnsoon & past fiaoding for sfficant functicning

20ted ZnonE ZoneT Tow D

Composito of spacies  75% Tress + B Shiube + 75% Gragses Composite of species  20% Trees « 20% Shauks + 0% Liwn
Heintsinencalevet @ @ O O O NMaintaiencelevet @ @ @ O O
iwigoionDemend @ @ @ O O iigationDemans @ @ O O O

Spacing i Hasaing :’:?:Ip:nnglnawmmnmh.m Spacing &k Hassing ::::dwgmmm-m.mm-m
Lighting Botard ight olang the pathsay Lighting Pule ¥ght on the periphery of the lawn area

Composita of species  10% Trees « 40 Shrabe + 401% Grastes Composite of spacies (5% Truas + Z6% Shruhe « 1% Grasses
Maintsinence level ee e 00 Maintalnence level L N N NeNe]
imigationemends @ O O O O imigstionvemans @ O O O O

Spacing & Massing :h,::::lnq Iz depandends on a rumber of Spincing & Massing ::: :::clng s depengents cn anumber of
Lighting = Lighting Bllard light oy thie bund coge

Plant Species Comneyindicn, Feipta prostot F \ v indice, Vetiver




c. List of Native Plant Species

@ BUFFER MIX

Pranaario pianata Pungam Tree & Vv 4 b (e}
£
W Podwathia dongitolia False Asolsy 1025 24 Jj/ 4 @& [e]
Larwaonta rerivis Herva 24 || 4 ® o
Y [ ——— a 5 |l 'Yy ®  ©
BROUNDCO Copheahyssspitaie | Mexican hesiter € ns | 4 ® | o
CLIMBER Possfions edufiy 8 - [ LX) L )

Prasion Flowel

NOTES

The mi:

oraist of treen loyers of shrubs & climber along the vampound wall

Suil- The top sal tote
suikably with farmyard iranurs of yermicompast

phea hyszopilio

Fohathin Kotilolis

Posatiors eduiv

Lewsenia iemis

Murrays panniowors

0 PATHWAY MIX

TREE tendiosheaindicn Nirem Tree 0 n  |v|v v | & B [e]
SHRUE Lipinin puspercts P Ginges 14 1 ® | ©
HERB fimesa podica Shame flant 0 0505 D ©
NOTES LEGEND
cansizt of shadod ghing avenos tiees with acathticaly ploasing 501 The to9 soll neadsto b Ko Netive
d groundooyer ploughed mell an the clearad " ot Yohmam
soil shall be treated sutably with ' Fiood Heststance
farmyerd manure or vermiozEnpost BOR - Dehulved Hatas
bt
E Ewpamure

A= Mamnnance

YY)

b
Low  Medun

o & @

Shade PoetefSun  Sun

o @

Low  Medum  Hligh

Anmditochic indice

O LAWN MiX

TREE Sutoomonospermo | Pelash 515 2 v |6 | @] O
BRASS Bouleloun doctyksides | Buttako gruss 0503 Q160,45 v\ LL) & (e}
BROUNOCOVER | Symodon doctyice v ol | omaon (v v (68 ® O
NOTES LEGEND
The eix caneistof grasavs & herbs that ot smaller than J00mm sorawlth Sill- Thectogiant ameddata bei N N
4 4CIUOUS Tréa That provides Side wirin the vast Ope Spece CIEaTING & ploughed well and the clearad 0= Oraugd Tolenm
L all be treated sultiatey with Fload fiest stanee

babitat for parching birds.:

TH - Gchmeiude of Ranes
I krgatos

B Eap

M- M

FarTysed manure ar vemicompost

4 44 Abs
High

Low Mt

o o @

Sude Fardtuse un

°c @

Low  Madun High

§
Cynoduan doctrien




n Amenities and
—— Social Facilities

Jogging / walking

Toilet @

Kids playarea

Flay ground

Seating

Signage

cription

Entrances are the pertai 1 nsture. |+ Ciagtes senes of arrivel and
play and leaming. with naturallzes departure
nirance designs can canyey + Rets astransition zone
Entrances ° ° ° ° poultive messsges Lo ATIract o Saryes asa gathering and
Vtors and put them at case- wolaizing setting
Patimways function s a space’s + Provide fiat terraln that Is easy to
artories, igat
Tiow HONG PrMATY. secondary Hrtaes.
Pathwars e o ° ° and ter tiary scaes navigating o Offer less direct, marmow routes
Throughout the 5pone park + Slnted enough to refainasense
atexpreration
Akusy sspectof patiway settings |+ Provide communlcstion system
can beslgnaga, They faciftato a of Information that can be aastly
sonae of Inquiry rand by peopia
Signage e 0 o ’ affeting hints and data hulmcu:u + communicating eleat directions
NG iBarming process. Inzidta tha park.
A piay erea s 8 sace created, + Improyes the physical soclel and
usually outside to glve Kids an emational welibelng
o 0000 m——— |
LEEN childran to come to the sponge
Tha gy Is a free time where « Exrcisesin an open gym provide
community membars can use the you greates flexility and
Qymto runleps, and engege in freedam during your workout,
Gym ° o o ° fitnecs stations, and other whic can heép you get fitter and
wetlvitlnn, fonl Bittur evernt
Sastings Int he park draw people |+ Searings provide eoeial comfrt
and activity whis mpraving + Iteanald in pramating
people’s sense of soclalcomfor, Imprempty social gatherings and
Seatings 000 actiities
Lighting inparks plays a crucial role |+ Alds satety and security to the
n enhaneing safaty, accassibliizy, park
Lighting usabitty, and sesthetics. especialy |+ Brings In clear secessiblity
0000 L s
g nights
Pattmway activitios |+ Brings
sucl h.mmnlng waliing, Jegging, amangtha peopie
Jegging and biking
000
Trais
Seatings int he park draw peaple + Beatings provide social comturt
and activiy whie improving + Itcansic n pramating
prople’s pense of 1 pta zaclal gathering:
Tolots 000 bl i
Seatings int he park draw peaple |+ Seatings provide soxial comturt
and activity whie Impeaving + It canaid in promating
Play aeople’s vense of soclal
5. 000




IMPLEMENTING

Financing Sponge

SPONGE PARKS

Parks

Domestic Sources

Central Government Budget & off budget

borrowing

Domestic Climate Dedicated funds

Municipal Funds

Domestic Climate Dedicated funds

SOURCES OF
ADAPTION

FINANCE IN INDIA

International Sources

Multilateral Climate Funds (GEF, GCF, AF)

MDBs (World bank, ADB etc. )

Bilateral and regional channels
(Giz, KfW etc.)

Foundations

The above table and information is sourced from :

https://www.climatepolicyinitiative.org/wp-content/uploads/2024/02/Financing-Ad

aptation-India_reportannexes.pdf

Private Sector

CSR

Regulations




Financing Sponge Parks

Summary of Benefits from Blue-green Infrastructure

Description

Vegetated linear
depression of trench
designed for the
colisetion, canvayance,
infiltrationand filtration of

Bloswales

increesed

Infiteation
Reduced neat island
atfects Trom grey

vegetatian
Reduced enargy neads for
managng starmwater (e.q,,

Reduced nunoff
fromareciitation
Increased groundwater
Infitration

infrastructure pumping, treatmeat) « Fiood mitigation
stormawatac runaff,
+ Floodmitigatian + Rermaval of air pollutants such |+ Reduced srasian during storms
+ Reduced pressure a5 0zane. nitregen tioxida, « Reduced prassure on
on axisting water sultur dioxide and particulate A5G water management
management matter Infeastructure
infrastructure « Water poliution abatement + Reduced sedirnentation af
+ improvedbiodiversity and | through fltration of streams and fivers
wildiite habitats stoemwater runotf « Water pollution abatemant
theough filtration of starmwater
runotf
Stormwatar  treatment [+ + Cardon tram « Reduced cunoft trom
process. for  removing infitration veQetatian precipitation
pallutants and sediment |, Reduced heat island « Reduced energy needs for « Incressed groundwater
from starmwater using a aftocts frem grey {eq i
orstem of ponding areas | ooy peture + Flod mitigation

with  vegatation, soll,
sand gravel and organic

Bioretention areas Rl

i

pumping, treatmant]
R

1t alr pollutants such

Reduces pressira as 070ne, nitragen dioxide,

an existing water sultur dloxide and particulate

managemant matter

Intrastructure = Wates poliution abatement
proved bi yand | theough filtation of

wildlife hasitsts

stornywater runoft

Heduced erasian during storms
Reduced pressure on

Suisiing water managament
Infrastructure

Reduced sedimentation af
streams and rivers

Water polution abatemant
through filtration of starmwater
runof

L that  uses

islaag

native piants - Inchieing
trees, shrubs.

slfects rom paved aress

Caroon

! "

Trom planted materials and

Nativa to the geographic sres
Landscaplng nelng planted. Particulatly
important in  dry ar
droughtprone areas (see:
xeriacaping in key terma).

and grasses -indigenous

infutration

Flood mitigation
Reduced water demand
for irrigation

impraved biodiversity and
wlidiife habltats

Reduced energy needs for
managing starmwater{e.q.,
pumping, treatment)
Reduced enorgy noeds for
irrigation

Infitration

Flood mitigation

Reduced pressure on
existing water management
Infrastructure

Reduced water demand for
Irrigation

Urben  of  periurben
trasitional areas between
lerrestrisd  and  aquetic
scosystams  wheea  the
water table is usually at or
near the surface of the kand

is covered by shallow watar |

Urban Wetland

Impraved watershed * Improved watershed
management management
Intitrstion Infittration

Flood mitigation
Reduced heat island
offocts from paved arees
Reducad pressura

an existing water
management
infrastructure

Flaod mitigation
Reduced heat island effects
from paved aroas

Reducad prassirs on
axisting water management
Infeastructure

Improwed biadiversity snd

pr and
wildlife habitsts

Reduced erasion during storme
Reduced fioading from storm
surges

Improved wetersned
management

Increased groundwater
Infktration

Reduced pressurs on

existing water managament
Infrastructure

Water pollutian abatement
theoggh filtration of starmwater
runoff

Evaluation of Creative Funding and Financing Models

Technical and
Political
Feasiblility

Potential Generate
Revenue and attract
capital

Creative funding &

Fairness and

financing models Efficiency

Multilateral Bonds

Municipal Bonds

Central government Grants

Low

State grants

Green / Climate bonds

TIF

P3s

Regional Resilience trust funds

Impact development fees

The above table and information is sourced from
https://ash.harvard.edu/wp-content/uploads/2024/02/financing_climate_resilience_final_report.pdf




Procuring for Sponge Parks

Open Tender Empanelled /
Invited

Lifecycle Expertise LCS QCBS LCS QCBS
1. Project Surveyors, SM S M,
Planning Hydrologists, L, X

Geologists, Field

Engineers, CAD

Engineers
2. Concept Landscape L, X M, L,
Design Architects, X
through Architects, Urban
Detailed Designers,
Design Hydrologist, Civil,

MEP, Drafting
3. Contractor, Field S M LX | S M, L,
Construction | Engineers, Site X

Manager, Landscape

Architect, Project

Manager,

Construction

Workers
4. Operation Contractor, M M, L,
and Horticulturist, Field X
Maintenance | Engineers,

Gardeners,

Cleaners, Repair

SUSTAINABLE
INFRASTRUCTURE
FRAMEWORK

s Pro;
o axgetion Jecy
ia
g
°E

pajie3ed

U, ci/?g

“In,



Procuring by Sponge Park Typology

SMALL BPONGE PARK
Vs atcsim

Small Sponge Parks (S)
By GCC

"0je,
- F’Ianmhot
4 @Q’a
&S
ST
S0

SUSTAINABLE g

- INFRASTRUCTURE ;
2§ FRAMEWORK
2, e
3 Y 5

2% &
<,
’%-‘:"’% o
/o,%ceo @

o
Construction

2

it e o s v

pajieie0

B MEDIUM SPONGE PARK
tion t4 3

s i et

Medium Sponge Parks (M)
By GCC

SUSTAINABLE g
- INFRASTRUCTURE -
28 FRAMEWORK
%% &
/%/5’5’62/0” \“66\9.\‘
K3 Constryction o

pajie1el

LARGE SPONGE PARK

S0z EPT T 1) 84 e RS T

Large Sponge Parks (L)
By CMDA

SUSTAINABLE H
. INFRASTRUCTURE -
5 FRAMEWORK

pajie1el

X SPEC|AL CASE

S 045 O U T IS Aae e

Special Sponge Parks (X)
By CMDA / MDB

’ Pro;
o gization Yecs
« gt Plany, ing

SUSTAINABLE g
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N9ne;,

7
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Constructing Sponge Parks

%, Eresion Cantrol 6. Sediment Control &, Pollution Control
The o ! nrogion coptrel duly acivoe, weh @ ptraw bak barmues, sit a Poluticn Fravention:
outbning facters influercing erozion, aracion contecl fenoas, ard " i . il ¥ from Massore Wilame ot al [2001) and
and specific eosion protection 1o Mitigate sl manage sadinent ninoT alfectively EA 12012) oade ¥om
ifke catchment area and slope. ¢ fusl spils
WIE ConEEnMent techniuss.
. R PrOG@ies of Sadiment Contron . P iR ayout
+ Sol Disrbence. Ary diuibance of neiursl soll and |In.mnnmsnmm o weler alLeage.
mmll s 10 56ile 85 dec 8c
. i Soil type, ge and moved outlng drainage wates, dacharge systens, spllage ots,
topogeapty. Cimae, #x lnnduu mamonﬂm downstroam -ﬂh aubsaguent runch. and incidort reépanse.
polantd Iy Erozion Control Impact:
+ Holwot v.g-um Hooms bied B0l kaaven rsduce emncrop . EM wos Controle:
impact, and ground caver fraps mm, mducng nno¥ oo-5tw, bt sedimant trapping and managemant e stil {1 Sedimant
velocity, necessany . ke
+ Wajer Erasion Facors: Hunalt velachly, wikime, sof yps, #6581 NCRE, 106, and
> machinery, & dr- outess atlect |namlvim
tand srosin 11Comman Controls: . Wm'mnmmmnmmw
. [ i and proper locaon away rom drainage systems,
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MAINTAINING SPONGE PARKS

Maintenance Activity Schedule

>

REGULAR

Remave trash and
sediments from GBI
surtacee.

Remaove organic debris.
Wize the signaga daily.
+ remove cediment form

Dbasin and forebay areas.
Clean the park regularly.

Far more information

\ (

)

For mare informatian m,.».|

L d

MONSOON \

PRE - MONSOON
To determine the moat « Application of permitted
suitable workers, mechanical o1 chemics!
equipment, and machinery, techniques 10 remove
go over all route anc site weads from arags such
access limitations, site as tree pits. sldevalks,
featureg, and maintenance gutters, ete.

maps.

11 c2n na necessary 1
clear a bulld-up of debris In
foroaye,

For maee information | <%

@ POST STORM EVENT o)

Remove organic debria
and removal of sediment
from inlet pipe of basin and
farabay araan atter heavy
intent rains

Surtace vacuuming should
b2 conducted st least wice
a year to allow the BMP to
funetion as intenged.

o 4 N S,

For mere information | o ‘,ﬁ
Ao r)

Festore any degroded sectiona

Rermaval of szoiment after
hesug raing

Inspacting it structucs
and Gioaning cff surfaces

Maintalning the entry
and et spots froe of
itter

Trim tho graasaes and
apply the: fertlizers

Tlemove sedimant
accumnlation n foehays

eheck for bare sputs snd
- et The vegataTion

Annus

2015
N Cloudburst

Average
NTomporaturs

- 40°c

- 10%

Ralnfal 4
B00mm |
S500mm
s00mm |
200mm _}
200mm -]
Intensity of 10005
maintenece h
L
o o omm |
©  todens
High
¥ |soig
Reguiar
GRADING Reactive
Seml
Annual
HYDROLOGY &
Regular
BLUEGREEN Reactive
Semi
Annual
VEGETATION &
Regular
PLANTING Redctive
Semi
Annual

£ AMENITIES & SOCIAL
FACILITIES Regular
Reactive

Som|
Annual

I Rainfall range inaverags years

JAN FEB  MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Rainfall range in high  low yeas = Auerage rainfsi Temperature highs

Average temparatura range

JAN FEB MAR APR MAY JUN JUL AUG SEP DOCT NOV DEC

ooo@@oooo@@@

Retaln soll molsture through summer Erosion control during monsoon

Amend ! Enhance Soil Mulehing Earth work repair

@@@

Leaf litter control & BGIrepair

o] o e} o o o

s " -

Post monsonn BO| repsic Post peak summer BGI repsir Annual mechanical clesning

i

Post monsoon trees repalr

o [e] [e]

Adeguate ITigation at evenings during peak summer

n

Planting Hetting Pruning Pruning  Compesting dead vegetation

® © ©

o o ¢} o] o o] (o] [¢] o]

Past monsoon repalr




oo b e B acahdlo bl e Bl

able Toolkl

Descriptions

Preconditions

Protocol

Appiied to all BGI

Daily Gengeral Care

Clear SMP surtaces{such &3
sidewalke, guttertinee. tree
pits,atc.] of debris and/or sikt.

it present within BGI [sponge| Toolkits

Remove organic debris [eg. aves

| feces, ete. ) from B0t surtaces

1t presens within BGI {sponge] Toolkits

Wipe down signages

Dust, grirme or residue on signs

Erosion Repair

Concrete repair

Sattling

Weeding

Mowing

Monthly

Doad & Alvagetated BOI
Dsmaged

Vegetation

Removal

Cutting Back
Vegetation

1op of the curb slevatlon

&30
Remove 1age, strings, and explrad | If present within BGI [sponga| Toolkita
na parking signage
Wetlands, Bioswales. | Remove settlement of dedris from | it present within BG {sponge] Toolkits
Ralngarduns bazin and forobay arcas
Appiled to #il BOI Fill ecoged sreas, placa erosion | I minor (<20 square) nonrecurring
fabric, erosionis prez=nt within B 432
and, If necessary sead componants
Applied to il BOI Repait hairlina/cosmeic cracks M stesent within BG! [aponge] Toolkits
433
Replsce loose. missing of displaced | If present within BG (sponge| Toolkits
brick, stona of paver
Applied to ail BGI Fiitin sinkholes or slits withstone. | If sinkholes within GBI components sre
thea il with dirt and mulch, if 24 Inches deop or less 4,354
needed
Allvegetated B0 Use acombination of mechani- I present within BGI [spong=| Toolkits
cal and chemical wead ramoval 4.2
techniques,
Faln garden, Mow turf grass | s directed by owner/operator
Retension basin
wetiands, Bieswale
h22
Mow grasees to a halght of -4 In, # halght of vegatatian Is » 4 In above
ground surface elevation
Remove dead vegetation, trees I daraged, diseased, and/or dead
ot shruda from B61 area s weliaa | branches; suckers present within the
prune the vegetation BG| {spenge) Tookits “23
Allvegetated B&I | Cut back dense vagetation It the helght of 1ne danse yegatation 3t
sidewalls is > 4, a5 messured from the wzh

Al vegetated BOI

Pest & Disease
Management

| Traat vegetation toremove,

destroy, or
minimize pests and disease

I harmtul insects(e.g. bag worms.wax
seale csterpillars, aphics. ete.} galls;
mildew or fungus are present

Remove smalt animal corcasses

It small antrmai(e.q.. rat. bird, cat.ete.)
calcasses are present within the 61
(sponge| Toolkits

Trea tranch,
greengutter

| Apply mulch to wee pits

If gap batween top af sldewall and top
of mulchis > Tin.

Mulehing All vegetated BOI

Move muilch away from a tree's base
@t a shrub with waady stems.

1t muloh Is within 3in, of trunk

T O B we. IR Py -

scription

Conditlons

Frequency

Applied o all 881

General care

| Remove trash andfor

I trash and/for sediment fs

3t pet year in Apsil,

Weeding

Structursl pruning  BERELGEIES

Cutting Back of
Vegetation

Dead & damaged
vegetation removal

Mulch Care

management

Sall Amending

Planting & Seeding

Vacuum Cleaning

Inlet Pretreatment
Device
Maintenance

Bolt & lock care

sediment from ail B3I present within the BOiarsa | July, and October &3
surfaces & wipe down signage
All vegetsted Bl Remoys weeds usingonear | It weeds are prasent within | 3 times per yesr In Ageil
| mare of the mechanical or the BGarea July, and Octobier 421
chamical mathoas
All yegetates BGL Complete selective pruningto | none Anrwally during the
| Improve tree srehitecture periadirom Decembart 424
the end of February
All vegetates 8Gt Cutback Nerbaceous If tne height of herbaceaus | Annually during Fetrusry
components vagetation from pravious vegutation exceede @in. | and march a24
growing sesson
All vegerated BGI | Remove cead nerbacaous It dead vegetation Is 3times peryearin apeil, |
vegetation or shrubs from the | present within the BGlarea | July, and Ociober 423
| BGlsrea
Tree trench. Remave existing mulch from | pone | Annaally during February |
stormurater trae tra pits and raplace with rmarch and April
fresh mulch
Rain garden/ Apply muich to the perimeter | none Anrwally during February | L26
Retension Basin | of landscapad beds » 2 years rmarch and April
old and to entire bed for soft
£ites <2 yro oig
All yegetated HGI Treat vegetation taremave, | I harmiul insacts Asneeded
components destray, or minimize pestsand | gsis. mildew or fungus are
dissase and Remove animal | present within the BGI 428
carcasses
All veg: 861 PP healthy. | Soil tests ceport the heed | Depanding on sail test
components unreiated to drought; soll for 5ol amendmant: results
| tssues obsarved. Amend sofl | Consult owner/operstor
a5 needed following annual 427
| nutrient test pecformed by the
ownerfoperator
All yegetated 581 Bare areas in planted beds = Consult landscapearchitect | Repiace plant(s)
components | 20 sqft during the or haeticulturist and ownar/
qQrawing season 'operatar for plant seiection
Raln garden/ Bare areas In meadow &eas Parform seeding In h288428
basin, watlana, araeeded areas (> 20 sqtt) speing (March 1 - May 15]
wwale, green gutter during the growing season
All GB! companents with | Vecuum clean trash sediment/ | If iraeh/sediment/orgenic | Once @ year, Most
subsuelace leatures arganie debrls fram debrls present praferably post monsoon T
| subsurface access within structures
All GBI companents with | Empty and clean surface 1t trash, sediment, and/or Once a year, Mast
subisurface foatures protrastment organie debris Is present in | proferably post monseon
| devices pretrsatment devicss
1 — i 438
Install permanent ¥ pretreatmant devices are
pretesstment devicss not present
All BBt components with | Clann and grease Whaen bolts or locks 15 Oncn ayear, Most |
subsurface festures appurtenances opened preferably post monsoon 435
All GBI compannets with | Place water bagls) If tree leaves appear Anrually in #pril, or
thotroes onunhealthy trea brown or wited attor planting
All GBI compannets with | Water harbaceous I thero has been a periad | Every & cays from April 420

Herbaceous the
vegetation

| vegetation and shrubs

of 4 o mors days without
raln

20 and of Ostober




DECOMMISSIONING AND UPGRADING SPONGE PARKS

Monitor Runoff Conveyance and Storage for Flood Mitigation Capacity

1 How much runoff does the Sponge Park handle without overflow ina 2, 5, 10, 25, 50, and 100 year RP storm?
[ Are storm events exceeding designed capacity due to climate change?

Monitor Depth to Water Table for Aquifer Recharge Capacity

4 What is the depth to water table around Sponge Park relative to other areas after monsoon and during peak summers?

4 Does the Sponge Park need to infiltrate more water due to climate change?

Monitor Groundwater Quality

[ Whatis the quality of the groundwater?

4 If pollution is detected, immediately seal recharge wells and infiltration basins

Audit Park Activity

4 Has park attendance, programming, and recreational activity increased or decreased after upgrading into Sponge Park?

4 |If activity has decreased, decommission and rebuild BGI components for increased social activity and visual engagement

Monitor Ambient Temperatures

[ Hasurban heat island effect and heat waves increased in the neighbourhood of the Sponge Park?

4 If so, increase green canopy cover in Spone Park
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Sponge Park Prioritisation Geodatabase of OSRs
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OSRs will be prioritized if they are inside Wards with high social needs and located in
flood prone areas with high recharge potential and need

2.1 Howto read this chapter 7

Sponge Park Manual
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2.2 Madium Sponge Park




GCC can consider OSRs with high rankings located within wards of high park need as ideal candidates to scale up

the Sponge Park program

112 OSRs with high ranking because of their location in
flood-prone areas and over permeable soil and geology are also
located in wards with highest or high park needs.

These OSRs are distributed across 12 Zones and all 3 regions
49 of these are Small OSRs less than 0.2 acres

B7 are Medium OSRs between 0.2 - 1acres

6 are Large OSRs between 1-5 acres

ey

Data Source: Sponge Collaborative (2024)
using GCC, Sentinel 2, GHSL

>

Highest Park Need Wards

High Need Wards

- Highest Priority 0SRs in High Need Wards

A\ 3 L
% _
‘. ‘(. ’ ‘ "' Pl “1 5 q‘ . , -quh Priority OSRs In High Need Wards
[ s ] . : [ A
% ¢ ‘ ;‘,‘b' L L E » “ el [ lKilometers
e A ps v 4‘;- 6 | = 0 25 § 10
» ) Py SR O VR

Densely populated wards with low greenery, high built-up, low acreage of parks
per capita, and low access to parks show up as red and orange



In the Chennai North Region, we zoom into Zone 3 where a number of high priority OSRs are found within wards of
high park need

SITE1
Ward 29

Ward 34

Ward 35

Ward 39

- Highest Priority OSRs In High Need Wards
k) -\ High Priority OSRs in High Need Wards
I Parks and OSRs




What assessments are needed at the catchment and site level before moving onto Concept Design of the Sponge
Park?

Design Critaria By System
51, S0IL. 4 8.3 HYDROLOGY & $ | saveseranons B4, AMENITIEE &
RORADING BLUEGREEN x PLANTING. SOCIAL FACILITIES
‘conducted.
planting 20nes. capacity and dusign BEX to s urban foreat, poltinated armpatible with B8|
. L x h
+ Netisal prading of the site appeoprinte woter dnptha oreed st it @iarant aiowid
cupti h v i wiive ep . MMIHIA.:'@
+ Formore*S.2. Bhegreen W Incorpecated inthe provided 10 feel safe
Introstnicture{Spenge) #it2°5,33. Types Of Plant
V Toolhie” - pg <7 l7 Mizes™ pg 104 V I7

] "—l'- .
“'Il

:J‘l &.‘. h;-f-:,

Park OSR Candid.
Workshop

3 29 52,239 Highest Sand Overexploited Laterite 0.44 ac




How should the Sponge Park systems of soil, hydrology, vegetation, and social amenities be considered on this
site? Which BGlI toolkits would we use in this site?




In the Chennai Central Region, we zoom into Zone 8 where a number of high priority OSRs are found within wards
of high park need

SITE 2

Ward 61
Ward 75
Ward 99

Ward 100

- Highest Priority OSRs In High Need Wards
-\ High Priority OSRs in High Need Wards
Parks and OSRs




What assessments are needed at the catchment and site level before moving onto Concept Design of the Sponge
Park?

Design Criteria By System
S, 801 82 KYDROLOGY & SAVEGETATIONS U, AMENITIES &
@ KORADING BLUESREEN @ PLANTHG. FACILITIES
pienting rones capacity and design B3 to e whon torest. polinates. compatitée with 65
* Loodi unot, gecden & g
dept! wreated. mh‘mlhnnubu:-ni
Isussdtoiocorporate 661 Ayt thit st sces + Speedaress of greenaryle i i Pg 19
A5 purge ook o cpture L 4 . irvgs. rigroges.
ool foe
« Formuro*5.2. Begraen, o
Intrastructure {Spenga) Slte "BAT Types Of Flant
V Toolkits" - 59 <> |7 Mixes” - pg 104 |7 |7

Park OSR Candid
Workshop

8 99 34,309 High Clay Overexploited Coastal All. 1.39ac




How should the Sponge Park systems of soil, hydrology, vegetation, and social amenities be considered on this
site? Which BGlI toolkits would we use in this site?
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IR =




In the Chennai South Region, we zoom into Zone 3 where a number of high priority OSRs are found within wards of
high park need

Ward 29
Ward 34
Ward 35

Ward 39

- Highest Priority OSRs In High Need Wards

I tigh Priority OSRs in High Need Wards
Parks and OSRs

Densely populated wards with low greenery, high built-up, low acreage of parks
per capita, and low access to parks show up as red and orange



