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Technical advancements needed to establish decentralized water infrastructure
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(a) Determine objectives
with which to assess
alternative water systems

Objective 1

Objective 2

Objective t

(b) Determine water sources
available for use

[Sourcel | I Source 2 ! ISourcem|

(c)
| End useT! { End use 2 ! I End use 3 ]
L I
4 v
(d)

Match end uses with selected sources,
forming multiple configurations

I Configuration 1 | | Conﬁgurationﬂ lConﬁguration p I

v

< For each configuration,i=1..p /4

(e)  Determine candidate scales
for configuration p

| Scale 1 | | Scale 2 ] I Scale g |

v

< Foreachscale,j=1..q

v

(f) Determine network
topology for scale j

(next scale)

ifj=q 2
(all scales’ topologies determined) | 'f’_ <l1’
i=i+
(next configuration)

ifi=p
(all subsystems specified)

(g)Combine subsystems, forming numerous
integrated urban water systems

| System 1 | | System2] | System r I

l_¢

<For each system, k=1..r >

(j)  Size system components for system k

(i) Determine available
infrastructure options

(such as tanks, pipe networks, treatment plants...)
Thereby forming candidate system designs

sy

I Design1 | | Designzl l Design s l : :
i Optimization }

(h)Specify criteria functions
with which to calculate
objective values

l Objective function 1 I

I Objective function 2 |

| Objective function t I

(k) Water balance modelling |

v

—>| (I) For each design, /=1 ... s, calculate criteria function values

Climate data

Water use data

ifk<r
r=r+1
(next system)

ifk=r
(all designs evaluated)

C(m) Determine Pareto efficient designs J
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Processes modeled

, Acid manufacturing -
| Pumping requirements :
Storage Space

............... Bottling
f Processes madeled
kool ) v Storage Space :
‘ ke i |
[ | ‘ ]
: H2504
N + resin . { (NH<)2504
bl t 4 4 4

................

Nitrogen Recovery
and Regeneration

Fertilizer Collection
& Distribution

----------------

(a2 5) Kavvada §(2018)0| HIQHst HHEH 22| Aol EAS 2| L SAEY KFE|$ AIAH! Reprinted with permission from Kavvada et al,
(2018). Copyright (2018) American Chemical Society.
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