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The site - South Can Tho

Largest city in the
Mekong Delta

Built on waterways
and canals

Currently use septic
tank systems

New centralised wastewater system under
construction for northern area of city

Southern zone set for rapid growth




Study objectives

 Undertake a collaborative & analytical
decision making process to select a
sanitation option for South Can Tho that is

the most
— Context appropriate
— Fit for purpose
— Cost-effective
— Sustainable




Cost Effectiveness Analysis (CEA)

« Compare relative costs of options against

a ‘base’ or

‘reference’ case

e Costs are levelised In terms of service

received e.q.

—cost per

—COost per
househo

Kilolitre of water supplied ($/kL),
household for sanitation ($/

d)

CEA seeks the ‘least cost’ alternative




Modelling cost-effectiveness
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1. Prepare for modelling

define system
boundary

choose
reference case

define
alternative
options

2. Develop Situation Scenario

population,
dwellings

building types
timing / staging

end use
assumptions

3. Set up material flow calculations

water demand

wastewater
flows, incl.
stream
separation

nutrient flows

4. Cost calculations

unit costs
capex & opex

asset
replacement

net present
values

Integrate flows
& costs

levelised costs

costs from
different
perspectives




Option 1
Centralised —
connect to
wastewater
treatment plant

Sanitation options

Option 2 Option 3
Decentralised Combination
systems of centralised
and
decentralised
systems

Option 4
Combination
of centr. &
decentr.
systems with
urine diversion
& reuse




Costing - Option 2

Discount rate (%) | E-|
Option 1
2011 2012 2013
Capital NPV (mil VND)
Pipes, trenches & pumps VHD 65,759 65758 0 0
Distributed treatment plants WND 194,510 194506 1] [H]
Discharge pumps VND 601 601 a [H]
Discharge pipes WHD 3,779 3779 0 0
Eumtapexnithautdilr VND 264,649 264644 0 0
Disinfection WND 12,014 12013 o 0
Sum Capex with disinf VHD 276,663 276657 0 0
Operation & Maintenance NPV (mil VND)
Electricity costs per kWh base cost (VND) 1020 10404  1061.208
Labour costs per day base cost (VND) 105000 110250 1157625
Mao. Small network pumps 6507 6907 6507
Mo. Decentralized treatment plants/discharge pumps 39 39 39
Metwork
Energy - Local pumps WND 427 [H 3410 3478
Energy - Dizcharge pumps b WHD 32 [H] 258 264
Labour- local pumps VHD 41 0 327 344
Replacement - Local pumps annualized costs WND 321 [H 7049 7049
Replacement - Discharge pumps Y annualized costs WND 5 [H] 40 47
Decentralised treatment plant
Energy WND D [H Q [H
Labour WND 17 0 136 143
Equipment WHD O 0 0 0
Sum Dpex r VND 1,404 0 11221 11317
Dizinfection O&M WND 565 0 4522 4522
Sum Opex with disinfe VND 1,970 0 15743 15839
| |
Total NPV (mil VND)
Total without disinfection VND 266,054 264644 11221 11317
Total with disinfection VND 278,633 276657 15743 15839
Metrics of service NPV
Wastewater volumes treated MPY [m3/year) 7940981 7058502 7058502 7058502
Dwellings serviced MPV [dwellings/year) 24870 22106 22106 22106
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Estimating and collecting costs
(the most challenging part)

« High level conceptual design, without
designing in detall

e Local unit costs for materials & labour

* Collected costs for different size and types

of treatment plants, scaled according to flow
rate

e Used local costs or costs from nearby
countries



Results

_ Capital Costs
Levelised cost per household
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Operation and Maintenance Costs

Revenue from sale of fertiliser
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Important aspects of the modelling
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« Understanding staging of development /
population growth over time was important

— Estimated flows linked to costing

* Nutrient flows were essential to assess
benefit of nutrient capture and reuse

* Levelised costs — reference to service
provided (cost-effectiveness) useful for
further comparison



Important aspects of the modelling
. " N TTT.—.—

 Included life cycle costs: capital, operating &
maintenance, asset replacement, benefits

e Tried to make costing as inclusive as
possible (incorporating different financial
perspectives)

e Consistent costing boundary across options
e Consistent & transparent assumptions




summary
. ..

e Useful method for comparing diverse options

e Some aspects (i.e. data collection) were time
Intensive, however, the detail allowed a fair
comparison between options

 Worked well in conjunction with sustainability
assessment & stakeholder engagement
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