Integrated BGS (Blue Green Solution) for

Advanced Urban Planning for Sustainability
and Resilience- Beyond Fake News

SDEWES Conference, Novi Sad, Serbia, June -July 2018
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Proposed BGD hub




Our beautiful planet Earth
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Integrated Urban Water Solutions of the
UWRG-Urban Water Research Group,
Imperial College London
Headed by Prof. Cedo Maksimovié

EnPlus*



This presentation introduces the NB-BGS (Nature Based Blue Green Solutions).
Developed in the project BGD (Blue Green Dream).
Coordinated by ICL (Imperial College London).
And funded by the EIT (European Institute for Inovations and Technology).
Under the program: Climate KIC (Knowledge Innivative Communities).
For which the BGD team won the ,Business Green Technology Award 2015,
R/D Program of the Year — London“.
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2.5

2.0

Lack of focus on resource efficiency

Ecological footprint in 2050 - need more than 2 planets

1960-2005 ,/8
B Ecological Footprint

2005-2050, Scenarios

B Moderate business os usual

B Ropid reduction .d
A

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
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why BGD?
The threat of Climate Change...

THE CaRISTIAN Sc1ENCE Monrron VAL
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Why BGS

City growth challenges Suboptimal efficiency of
and current planning
mismatch methodologies

New opportunities for
iImproving sustainability,
climate resilience and
cost efficiency,

EnPlus®



' Blue Green Solutions

THE INNOVATIVE ADVANTAGE OF BGS METHOD IS THE FACT THAT INTERACTIONS
BETWEEN COMPONENTS OF URBAN CATEGORIES ARE QUANTIFIED, ENABLING THE
DESIGN TEAM TO OPTIMIZE COMPLETE PROJECT, BASED ON PARAMETRIC RESULTS
(ANALYSIS); WITH DIRECT IMPLICATION ON COST AND QUALITY.

BGD IS INTRODUCING ENGINEERING DESIGN MENTALITY THAT DEALS WITH
PROBLEM PREAMPTION, NOT PROBLEM SOLVING > SYSTEMATIC PRE DESIGN
ANALYSIS + INTEGRATION OF ANALYSIS RESULTS IN TO MASTER PLAN

EnPlus®




Urban challenges and BG/NB Solutions

Water Pollution

UHI mitigation

NBS-related
Ecosystem Services

EnPlus™



Some issues tackled by
Blue Greening

Flooding Water pollution Droughts Air pollution

ater companies with hosepipe bans, spring 2012

Noise levels dB(A)

Bl <400
40.0 <= I <42.0
42.0<= 0] <44.0
44.0<= <46.0
46.0<= <480
48.0<=  <50.0
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Scenarios and adaptation

Climate change will render existing systems vulnerable -

vital to improve their resilience
Courtesy P. S. Mikkelsen, DTU

Lnx Three distinct arenas for decisions
(Wiolikr)

Arena B: General physica
planning of ciies, rafic and
landscape, storm surge;
enhancing urban reslisnce

1 Bnene A Tachnica
! opEmimSon of watsr sysem
| imestng standards)

0,1 1 ' 10 100
LnT

Lm X
(Wiolikr)

Effect of adaptation measures

Challenge: Sustainable solutions
rrst work for all 2 arenas, e, they

must be multifinctonal!

Sewers are mono-funciional ..

Mot good

" Much better

0.1 1 1d 100

LnT
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THE RESULT:
PLANNING MINDSET CHANGE

Mitigation solutions

L/
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An example of multiple functions, interactions and benefits of trees

m URBAN SYNERGY EXAMPLE
TREE FUNCTIONS

IIITIIYY

Acerginnala  Quercus robus Acer platanoides  Acersp.  Sophora japonica Juglansnigra  Quercus lyrata  Tilia cordata Pinus sp.
+
%
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RESULTING SYNERGY BENEFITS

HEAT ISLANDS
EFFECT REDUCED

OUTDOOR AIR
EVAPORATIVE COOLING

BUILDINGS MORE
COMFORTABLE

BUILDINGS USING
LESS ENERGY

BUILDING ENVELOPE
CHEAPER

BUILDING SERVICES
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HIGHER
PROPERTY VALUE

HUMANS
HEALTHIER

OEQ HIGHER WATER INFRASTRUCTURE

AND TREATMENT CHEAPER

CITY RESILIENCE
IMPROVED

GROUND WATER
ENERGY USE RELIABLE

SURFACE FLOOD
RISK REDUCTION

BETTER CONDITIONS FOR
PEDESTRIAN TRANSPORT

SOCIALIZING MORE
INTENSIVE

IMPROVED SURFACE
WATER MANAGEMENT

1 Plus”



University Campus Borongaj, Zagreb — Integrated / multufynctional water cycles

Heat island
mitigation

_u Wind driven ventialtion
|‘=‘ with heat recovery
Mains

Energy recovery l

water [RECSWERZENT improvement
water exchange —
=T,

Building energy and —
water storage —

- Black

Decentralized WW
treatment

water

Ground water aquifer

Energy storage
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MASTER PLANNING INNOVATIVE METHODOLOGY

a. Systematic analysis of city requirements
Goal Driven Matrix systematically define requirements and
resources.The result: Detailed interactive planning brief
b. Interactions between urban components + ecosystem
services.
c. Capital cost interactions
The result: Potential capital cost reductions identified.
d. Resilience to weather extremes defined.
e. BGS Business Initiation.
f. Detailed design brief.

EnPlus”



Conventional concept
of resource usage

Potable water ===

Energy w==)
Fertilizer Heating =39

Food —)

Polluted Irrigation
runoff from potable Waste water
water

www.bd.or. Plus®



Blue Green Solutions for reduced
impact of CC and urbanisation

Rainwater %
harvesting Y 4
and use @ '

. 4

Gray water Evapotranspiration
recycling

Infiltration Tree pit
trench

V
Raingarden Q/

Permeable | Balancing

pavement Swale pond




An example of multifunctional use of interaction of

urban vegetation and harvested storm runoff used as
water resource

(A
O
(A

¥, ¥ ¥, v ¥ ¥ v ¥ ¥
Vl Y Y YV Y N YV ¥V Y

EnPlus®



Enhancement of Biodiversity
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' Blue Green Solutions

Blue Green Solutions call for rethinking existing ways of planning, designing, constructing, operating and
maintaining urban water systems (blue assets), urban vegetated areas (green assets), buildings, energy,
air quality and city behaviour under climate extremes, not as separate systems but in combination.

The innovative advantage of this method is the fact that interactions between
components of urban categories including Ecosystem Services,are quantified,
enabling the design team to optimize complete project, based on parametric
results (analysis); with direct implication on cost and quality.

EnPlus®



STANDARD
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MODEL TO |  CYCLE =
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INTERACTIOI\*
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Our BGS spatial units
From micro organisms to several Chinese provinces

Biopolus: Engineering Urban Ecosystems

Combining the Intelligence of Humans & Nature for
Integrated Urban Solutions

Metabolic Eng_;meered Ecosy?tems, _
Hub = which perform various functions to transform
UDS  urban areas into smart circular economies



u@BIue Green Global Ltd th !::tlhuts

NEXT GENERATION
BUILDING DESIGN

www.enplustech.com
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BGD Tools and Services - UWOT example

UWOT - intermediate level tool: networks of buildings/households

T2 8 LD A0S SED : -Simulates effects of
R _| BG Solutions on
= networks of buildings

* Predicts water/energy
savings for different
future scenarios,

| including climate
change and population
growth

*Output parameters
include reduction in
waste water generation,
= potable demand,
energy consumption.
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Borongaj University campus — Zagreb




THE BUILDING
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APPLIED NBS SOLUTIONS - University Campus Borongaj

Wind corridor for the building
free cooling - summer night

Clusters orientation — south /north
to maximize passive heating and sun
energy harvesting by PV and Solar
collectors

summer wind - night

Winter wind barrier - evergreen threes £ ¢

-existing - Picea abies, Taxus baccata, 2
Pinus sp., Pseudotsuga sp.

-new - Pinus nigra, Thuja columnaris,

-Juniperus communis ,Hibernica“

Semi open space - for social activities
central zone threes - high treetop( 3-4m)
- Celtis Australis, Rhustiphina, Betula verrucosa

Passive heating - threes that loose leafs first
week in October
- Acer platanoides, Alnus glutinosa,

Urban adiabatic cooling - particular selectic
of deciduous threes with high leaf surface area
- existing - Carpinus Betulus, Catalpa bignonioides, Acer
sp., Juglans nigra, Platanus sp

- new - Ligiudambar sp.
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Wind corridor for the urban adiabatic
cooling - summer day

summer wind - day
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THE RESULT: lower cooling load, higher thermal comfort,
HVAC capital cost reduced, glazing cost reduced, energy savings

RESULTS SUMMER
CAMPUS SUMMER OUTDOOR CAMPUS SUMMER OUTDOOR
REST

TEMPERATURE WITHOUT THE FORREST TEMPERAT_URE WITH THE FOR

> ~ ,"‘\

A

Temperature, oC Temperature, oC f a8 ) {ig

35.00000
:ggg:g 34.31250
. 62500 33.62500
.93750 32.93750
25000 32.25000
56250 31.56250
87500 30.87500
_18750 30.18750
50000 29.50000
81250 28.81250
75000 26.75000
06250 26.06250
37500 25.37500
68750 24.68750
00000 24.00000

Probe value
Probe value

25.94050
29.76520

Average value
Average value 32.70782
34.69991

BORONGAJ SUMMER V.

'Q EnPlus®
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University Campus Borongaj — resulting operational costs savings

Passive

Heating
2000MWh/y

N\“ua\ Energy Sawf?g
5

Photovoltaic Sun Collectors

5000MWh/y 34L00MWh/y

68%

Heating

92%

Cooling

60%

Electricity

o
P
»‘ﬁd,q

. \
Per Tod: ap prgx'ﬂ'ﬂate'

Seasonal Ground
Energy Storage
2000MWh/y

Ground Water
3500MWh/y
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Two other attempt od BGS planning methodology applications in Zegreb
1. Strategic development ZAGREB PLAN

2. Multi-functional Sava diversion canal in Zagreb area

EnPlus®



A.2 ENERGY CONSUMPTION
OPTIMIZATION BY ARCHITECTURE

REDUCE
COOLING&HEATING
CAPACITY

EnPlus”



An initial example
Energoprojekt HQT. - INTEGRATED DESIGN SOLUTION:
COOLING LOAD REDUCTION STRATEGY

s (Reduction from 3.5 MW 1.7 MW for coolin

~

== = N : :
AUGUST 14.00 PM /39 °C — COOLING ON — ROOF OPEN o
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In harmony with nature
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246,532

Total annual energy cost for scenarios

169,826

108,495

103,831

il

Existing building Scenario 1 Scenario 2

Scenario 3

EURO

EnPlus®



Natural lighting - daylighting

EnPlus”



' '+ 200m buffer

3 - Manm ade surfact

PN

Victoria BID London

Victoria BID zonf
(Core area)

: around Vietorda
BID

Garden

Natural surface

Water

Pawements

| Roads

OINg : Sl

City of London - Cheapside

Siemens — Production site
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K66 Ljubljana — building front adiabatic cooling proposal

W=G0m

(ma: 120m
10967mz2 g

8453m2
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Example 3
Decentralised WWTP
Taoyuan — Taiwan

EnPlus®



//
* TAoYUAN

bk B M 2= 40
//

BGS team note:

The available Master Plan animation demonstrates

advanced strategy and high quality urban solutions.

From the BGS angle some of presented urban fabric does not
seem to comply with the BGS concepts.

The BGS Peer Design Review would most probably identify
areas for improvements and/or added value related to:

Interactions between NBS and City Efficiency,

Integrated Heat Island Effects mitigation (OEQ and IEQ
Improvements),

Benefits from interactions between BGS and WWTP,

And number of other potentially interactive Urban Solutions

EnPlus®



TAOYUAN — CLASSIC WWTP

CLASIC WWTP
——  CLASIC WWTP PROTECTION AREA

« Blue Green Solutions
' EnPlus®




BGS WWTP

THE RESULT: Master Plan now can utilize interactions between
WWTP & Urban components > more options > MP changes !

« Blue Green Solutions
. EnPlus®



BGS (FRACTIONAL) INTERACTIVE PLAN EXAMPLE
OPPENING NEW OPPORTUNITIES:

*
% New employment opportunities

'0 EnPlus®



ENERGY MIX concept for Klekovaca Ski resort

+ Grid + Geothermal + Biomass +

 E

1. Lake water 2. Reuse ofwaterin 3. Central laundry 4. Snow making
Water treatment Garden ~ waste energy waste energy

—_

b. Waste for combined production of Heat & Electricty & Composting

a. Waste Energy

1. Organic food waste 2. Sludge from waste 3. Agriculture waste
water treatment garden

EnPlus®



AERO PLANTS grain crops

Aeroponic production allows a rapid production of grain
crops, like barley, wheat, oats, clover, alfalfa etc.

5 ' Barley for example can be ready to harvest in 7 days.
~ With aeroponics, approximately 7 kg of grass can be
. produced from every 1 kg of barley seed.

BARLEY GRASS FEED

Green food concentrates such as barley grass and other cereal grasses are a great supplement Green fodder is nutritious and rich in energy comparable to traditional fodder.
for a healthy diet. The “sprout mat" is completely edible and highly nutritious as it is a living food. The animals will
Barley grass is best consumed by juicing the grass sprouts to produce a powerful fresh green eat the entire mat, roots and green growth, so there is no waste. Useful for dairy farms as green
juice. It is also consumed in powder form and is very easily digested by the body. barley grass fodder increases milk yields, improves animal fertility and resistance to sickness.

J =) vate ano cc ]

EnPlus®



00 GOAL DRIVEN PLANNING MATRIX

Indradual Wiork-
proposals shops

Project Management

Project Management
Planning Team

Stakeholders

Project Management
BLUES Team
BLUES Team
Planning Team
BLUES Team
Planning Team
BLUES Team
Planning Team

Approval bodies

Planning Team
Public

Project Goals Project Functions Projact Facllitias Optimal BLUES Master Plan
and Targets and Concepts to support Solutions for detailed design
functions facilities brief and
concepts

Define Quantity
indicators indicator
————— for targets options

[BELUES Team| | BLUES Team|
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Blue Green Dream - Examples: Activities and Services

www.bqgd.orq.
g g UEIFIPIus'




Measuring/Modelling

Green roof plant performance @ggvaezmg f{"

Sharing the best in Gardening

Royal
Horticultural
Society

« 4 plant species studied:
« Salvia; Stachys; Heucheral Sedum

EnPlus®



Measuring/Quantifying Examples

Blue Green Wave roof at ENPC, Paris France %

« Experimental site to understand the hydrological behavior
of a large blue green structure

Ecole des Ponts
ParisTech

T p T g e T i o ‘.*w
| 34
I?5

E
‘E’ |I
[a]
3" 074
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'.l'r- o
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0 15 20 25 30 35 40

# Time step

Figure 40: Temporal evolution of N(D)

-En Plus”




Measuring/Modelling
Imperial College

Microclimate modelling e
onaon

* Mesoscale atmospheric model to assess influence of BG Solutions on

metropolitan microclimate
» Model will represent urban areas and their climate at a low computational cost.

Incoming and Incoming and Sensible
reflected solar outgoing heat
radiation infrared radiation
Latent
heat
Sensible
heat
} wind
1l —1
orfoce v SRR ( @ Mrecirculation) —
air [ile] £ [l M [E—
heat| [-O° ]
storage
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Urban water systems development

Socio—Political Drivers )
Water Supply Sewered Drained Waterways Water Cycle Water Sensitive
City City City City City City B | ue
Green
Dream
Service Delivery Functions )

Key BGD principle:
Delivery of multi-benefit solutions through use of natural processes and
maximisation of synergistic interactions with urban Ecosystem Services

EnPlus®



BGS - FLOODING ANALYSIS

STANDARD APPROACH:
a. Flood protection by structural measures,
b. Emergency management

BG APPROACH:

1. Analyse of all previous modeling results

2. Flood hazard reduction by BG Multifunctional Interactive
Solutions in structural (natural) and non-structural measures
In the upstream catchment and built environment

. Urban Stream rehabilitation

. Fine scale rainfall and pluvial prediction, residual flood
operational management (under one management body).

B~ W

EnPlus®



EFFECTS OF BGC IMPLEMENTATION FLOOD RISK
REDUCTION — NO FLOOD DEFENCE

(DEFENCE IS ONLY ONE MESURE FOR RISK REDUCTION)

BGC

PLUVIAL FLOODING REDUCTION AFTER
BGC (Mapp C. 2011)

'@ EnPlus”



Towards a more sustainable urban water cycle

‘ Condensation “

Precipitation
Evaporation

Roof Wﬂ_ter Surface runoff
harvesting and use storage in the

tree pit

Contaminated

_— runoff
- —

Enchanced storage
and infiltration Swale
Constructed
wetland
treatment

EnPlus®



BGS project 2: Holland Plain, Singapore
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Treesas barriers:

This puilding is a barrier
to winds penetration

his building corner is a
barrier to winds penetratic

These trees are missing
toprovide shade and free
cooling

Requiredtreeslineup
forfree cooling
hese trees are not shading pedestrians

these trees are shading pedestrians




EVK4-CT-2002-00082

Urban River Basin Enhancement Methods (URBEM)

Activity Chart
SUPPORT GUIDANCE
How to navigate .
the framew%rk 1a Formulating 1b Defining
river rehabilitation |:> method of
. goals assessment
River
Rehabilitation 1 Setting up the project
Information I
e e a & a @
1|
DECISION GUIDANCE
What tools and 2a Development 2b Assessment of 3 Implement,
: 0 : = [l monitor and
assessment of options options :
procedures are review
available? - .
2 Deciding options 3 Implementing
o GENERIC APPROACH
Indicators of TO ASSESSING AND Key
SLCCESS MANAGING RIVER
REHABILITATION

EnPlus”
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Phases in Unsustainable Urban Development

1. Early Civilisation - Living in Nature - Low Level of Pollution

%, 7
e ————. 1/
AN

/:'_ : N
£ N
o N
0 '
v 4
: i ™
e N

living in
caves

EnPlus®
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3. Uncontrolled Urbanisation (Occupation) of Flood Plains Streams as Recipients
of Solid & Liquids Wastes  Problems with Flooding

defecation
in nature

liquid&solid waste

EnPlus®



6b

4. Channelisation of Urban Streams Recipients of Solid & Liquid Wastes - &
Stormwater Problems with Flooding & Clogging

liquid&solid waste

EnPlus*



6b

4. Channelisation of Urban Streams Recipients of Solid
& Liquid Wastes - Wastes & Stormwater
Problems with Flooding & Clogging

liquid&solid waste

EnPlus*



6d

6. Uncontrolled Urbanisation in the Upper Parts of a Stream
Building of Separate Sewers - Problem of Inlet Clogging

EnPlus®
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8. Renaturalised Urban Streams - Back to Nature
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Elements of Water Sensitive Urban Design — Bio
filtration with other benefits

d.2 1 T =




3. Full-scale testing: improved rainfall estimates/forecasts to
urban pluvial flood models to enhance short term pluvial flood

nredictinn

Data Acquisition
$LLLLEL L L0088

Statistical Processing

multiple

inputs

Rain gauge g

Network Z Z

o o
L
< ] o
< Y “.-h_
o L
5
s : t
ol
i
[
i 3 4]
]

t Catchment Monitoring

S

/ ' / |
best
estimate

guleasumop g guisiaw

Hydraulic Modelllng

input

t+l —sess T
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Numerical Weather Prediction: UM/MM5 N OWCASTI N G

10 km
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Examplel of multifunctional flood risk reduction storage — Srbac, RS B&H

Alehsandra DUkic, Ji Tetjana Midenuyic
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U zoni Jezera su predvideni sljedeci sadrzaji: restoran, kafe, komercijalni sadrzaji, kao i prostori za smestaj i
boravak turista u mobilnim strukturama {u sojenicama duz sjeverne strane jezera i u objektima - splavovima na
samom jezeru medusobno povezanim drvenim talpama za pristup).

Slika 4. Jezero sa komercijolnim aktivnostima

il U



Zona urbane adaptacije
BGD tehnologije

Sa obe stmne puta kai plazi mosty
zona Cen¥a za pogetinoe
EXO_NGO edukatvni cerdar

Videnamipnska kowna badts, pdiazi
dvoridte redeno je BGD sami2aima:
porami astil, parking =3 drvaredom
Kkaji ima svoje mini m2zenvoam za voduy,
Sistemn za koddtenp vode 2a topote T
rdumpobgua (zln-)inium’q s

Usmdena cbala Rike - Sdailte kop po
mmBGDnmﬁ

XS, ug 4
lqtendazzum,mdqaﬁmi a
u Gy spunjavanga BGD kriterigima
i %3 sopstvenam prazvodnjom energie.

S abizam na o da se zoms ndas
<3 dbe stane magistanog puts, dostuna
adznasganuegju =

a je ne samo kao centar (BGY '
vet kaouler u Tudsstickd mj” diva Rk
=3 vidqsnaminskam skumdadciom

EnPlus*



Measuring/Modelling

Creteil Urban Lake, Paris France
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Figure 1. Temperature stratification observed and
measured in central point of Lake Créteil.

Figure 2: Air Temperature and Wind are most important
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Advance WWTP — Waste Water Treatment Plants
MNR/BGS — (BGS Consortium: Biopolus, BGG, Enpuls)
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Biopolus Technologies
Water Treatment and Recycling
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Evolution of Ecological Engineering

> Living > Living > Living
Machines Factories Cities

=3 4

Machines

Conventional Engineered Integrated Metabolic mapping (citywide)
Water Purification Ecosystem Urban Metabolic for an Interconnected /
Hubs Integrated Network of Hubs
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Interconnected Network of
High Tech Infrastructure Solutions

Energy Production Hub
Water recycling Hub

. Integrated
Metabolic Hub
@)

@)
@)

Urban Farming Hub
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Strategy for WWTP upgrade / retroflttlng Conventlonal VS. MNR/BGS concept
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Strategy for WWTP upgrade / retroflttlng Conventional vs. MNR/BGS concept

-WOODLANDS i

. STRATEGY 1 " azonat
\\q\ (Currentwm:ham —Fo”()tgrlnte aTTS|on —

|s|eworthj @

1

Existing footprlnt




Strategy for WWTP upgrade retrofitting
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Strategy for WWTP upgrade retroflttmg
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Next generation WWPT is a High-Tech Industry
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Synthetic roots

Specially selected
planted ecosystem

Dense root system

Fine bubble —:.: : : : :

e o 00 00
. ® & 0o 0 00
aeration T

Membrane air diffusor
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Synthetic Roots — A Unique Biofilm Carrier

These carrier units can support a very large amount of attached
biomass. Moreover, the formed biofilm has a loose, fibrous structure.
This result in excellent mass transfer characteristics in all layers, which
means that the whole of the attached biomass is healthy and active, and
takes part in the breakdown of contaminants.

The carrier units are able to sustain such large amount of fixed biomass
per unit of reactor volume that MNR reactors can operate in a pure fixed-
film setup, without the need for substantial suspended biomass.

The surface of the - rpe carrieris able  The attached

carrier is designed support large biofilm has a
g¥to mimic plant quantities of loose, fibrous

roots biomass structure
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Process Stability

The large number of species present in MNR reactors form a diverse
ecosystem of living organisms that is more resilient to shock loading than
conventional activated sludge systems. Because most of the biomass is in
a fixed form, the high biomass concentration is maintained, even in peak
flow situations and under very light loads (diluted influent). This allows the
system to operate with stable effluent characteristics even after storm water
surges.

Energy Efficiency

When MNR systems are operated in purely fixed-film mode with low TSS
values the oxygen transfer rate (a-factor) of fine bubble aeration
dramatically increases, resulting in substantial savings in energy
consumption.

a-factor

b

10 (MLSS = 12-16 g/l
(© BFBR tss~005-0201)
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Metabolic Network Reactor (MNR) Technology
ADVANTAGES OVER TRADITIONAL WASTEWATER TREATMENT

OPEX CAPEX
100% 100%
ol 30-35% T 15-20%
savings y savings
TTCAS  MNR TTCAS  MNR
FOOTPRINT AESTHETICS
100%
T min. 60%
savings

CAS MNR

Note: CAS: Conventional Activated Sludge Technology; MNR: Metabolic Network Reactor

5
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The Bottomline:

LESS EXPENSIVE & MORE EFFICIENT

TECHNOLOGY PERFORMANCE COMPARISON J
140
m CAPEX ™ OPEX wENERGY =~ SLUDGE  FOOTPRINT
120
100
80
&0

40

20

Activated Sludge CAS Moving Bed Biorector MBBER Membrane Bioreactor MBR BIOPOLUS MNR
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An example of an innovative WWPT integrated with other urban/art/
entertainment contents (Budapest city park)

Education & Entertainment Demonstration

Microscopic Zoo
wastewater treatment

Palace of Water Miracles




The Kitakyushi Treatment Center Retrofit

AN EXAMPLE IN FINDING DEVELOPMENT OPPORTUNITIES IN UNUSUAL PLACES
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PRIVATE INVESTORS:
a. PURCHASE THE EXISTIN WWT PLANT
b. CHANGE TECHNOLOGY AND GAIN BEWEEN 83 AND 94 % OF LAND FOR OTHER

COMMERICL USE (CONVENTION, FITNESS, HEALTH . ETC.

Architectural Concept
LAYOUT VARIATIONS

TG || P
I.-I"f i "'"'j ._ {
pmm Llayout 1: 1 Layout 2: Layout 3:
®
| ™ 17% oo 1% 3 6%
|
Current Facility Layout One Layout Two Layout Three
Footprint: 39,500 m2 Footprint: 6,900 m2 Footprint: 4,300 m2 Footprint: 2,400 m2

Layouts 1,2 & 3 can potentially produce land value earnings of 10-12 million Euros.
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The new WWTP In the middle of business dis
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Fits into any
Urban Environment
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Imperial College
London

Open Innovation
Academic Partnerships
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Closing the Material flows at FAMU
A Circular System
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A closer look atthe FAMU HUB

hub




| Artificial Lake
(stormwater pond / buffer)

& : - P Lake Hub :
; & ' . . | (ecosystem maintenance)
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Realizing the EnergyWaterFoodNexus
The FAMU Metabolic Hub

Energy production |

Water / Wastewater treatment l

o Plant & food factory|

Organic waste
processing

Research & Education

Community space

Famu - Water - Energy hub @ TectoBio ;;T-'?:MI Németh MSc.Arch.
Use scheme-3d oa1a2017
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FAMU Metabolic Hub (cross sections)

‘ Botanical garden | Community space Water / Wastewater treatment ‘

|Water | Wastewater treatment

Plant & food factory |

| Research & Education }

| Energy production —— Community space

Organic waste
processing

Surface water

Architect:
Famu - Water - Energy hub 1:200 @ TECtOBiO Roland Daniel Németh MSc Arch.
Sections @a102017
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Conventional WWTP with all its problems

EZN

EZ2

EZ 1 (Elevation zone)

|Rawsewer
tage

High CAPEX&OPEX
Smelly

Large footprint
Low efficiency
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Conventional WWTP with all its problems

EZN

A

Raw sewerage
=

EZ2

Raw sewerage
iz

EZ 1 (Elevation zone)

A

Raw sewerage
o

High CAPEX&OPEX

Sl oo or)

Low efficiency
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Decentralised BGS Metabolic Network Reactor (BGS-MNR)

Snowmelt
Rainfall harvesting

*é

EZN

Raw sewerage
=

No need for trunk sewers.
Significant cost savings.

Gravity fed irrigation

EZ2

Raw sewerage
=

EZ 1 (Elevation zone)

Raw sewerage
e

Big central WWTP not needed.
Replaced by several small size
decentralised BGS/MNR WWTPs
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Decentralised BGS Metabolic Network Reactor (BGS-MNR)
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Contact details
Prof. Cedo MaksimoVié¢ c.maksimovic@imperial.ac.uk

http://www3.imperial.ac.uk/people/c.maksimovic

Urban Water Journal http://www.tandfonline.com

Urban Water Book Series http://www.routledge.com/books/series/UWS/

Blue Green Dream project http://www.bgd.org.uk

RainGain project http://www.raingain.eu/en

urban ;mx’nal

Blue Green Dream ©2012. All ights reserved.
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