TECHNICAL-FINANCIAL EVALUATION OF RAINWATER HARVESTING SYSTEMS IN
COMMERCIAL BUILDINGS - Case studies from Sonae Sierra in Portugal and Brazil
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1. INTRODUCTION

ratio of withdrawals
to supply
Low (< 10%)
Low to medium (10-20%)
Medium to high (20-40%)
M High (40-80%)
B Extremely high (>80%)

NOTE: Projections are based on a business-as-usual scenario using SSP2 and RCP8.5.

For more: ow.ly/RiWop RESOURCES INSTITUTE
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Presentation Notes
Alternatives:
 - decrease consumption (behaviour change, system efficiency)
 - explore alternative water sources (rainwater, greywater, desalinization, recycled water)


=
2. METHODOLOGY !ﬁ

tw =p x CA
cw=PxCAxXRC-ffxCA

iwvt = fwvt (t-1)

P - precipitation
CA - catchment area
RC - runoff coefficient
ff - first flush
TC - tank capacity
TDWC - total daily water consumption
NPDC - non potable daily consumption
tw - total water

cw - collected water
iwvt - inicial water volume in the tank
fwvt - final water volume in the tank
(t-1) - indicates the day before
uw - used water
pfbc - precip. fraction before consumption
sw - stored water

{ NPDC
SR iwvt + (cw x fpbc)

iwvt + cw - uw
fwvt = min TC - uw + (1-fpbc) x cw
TC
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Presentation Notes
Falar dos métodos simplificados:
 - regras empíricas (reino unido 5% de precipitação média anual x área de captação)
 - número de dias consecutivos sem chuva
 - maior diferença entre consumo e disponibilidade
Falar da variabilidade temporal da precipitação:
 - dimensão da série de precipitação (10 anos em inglaterra, mas depende dos ciclos de seca e cheias interanuais de cada região)
 - resolução temporal versus reservatório/consumo
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3. COLOMBO SHOPPING CENTER !]i
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Presentation Notes
Inaugurado em 1997, maior CC à data na península ibérica (114 004 m2 de área comercial + parqueamento + 2 torres de escritórios) – média de 25 milhões de visitantes por ano nos últimos anos (já esteve perto dos 30 antes de 2008)


3. COLOMBO SHOPPING CENTER

Rainwater

Rainwater tank 2
(50 m%)

= Wells1/2

Rainwater
tank 1
(100 m®)

HVAC tank
2 (100 m?)

HVAC tank
1 (100 m®

Potable
water tank

Potable
water tank

Potable
water tank

Potable
water tank

Firefighting
tank 3
(200 m®)

Firefighting
tank 2
(200 m®)

Firefighting
tank 1
(200 m%)

Building

Rainwater harvesting system

--— HVAC system

Groundwater system
Potable water tanks supply

Public water supply system
Filter
Valve

Meter

Pump



Presenter
Presentation Notes
Área de cobertura 40000 m3
Reservatório 150m3


3.1. Validation Il
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3.2. Parametric analysis I
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3.2. Parametric analysis
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4.1. Estacao Viana Shopping (Viana do Castelo, Portugal) | !‘ﬁ
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4.1. Estacao Viana Shopping (Viana do Castelo, Portugal) !ﬁ'
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4.1. Estacao Viana Shopping (Viana do Castelo, Portugal)
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Presentation Notes
The total non-potable water consumption was determined assuming that irrigation and Heating, Ventilation, and Air Conditioning (HVAC) are 100% non-potable uses and the remaining consumption has a smaller percentage of non-potable use, resulting in three different scenarios: C1, C2 and C3, corresponding to 50%, 70% and 90% of non-potable use for toilets and other uses. According to the Sonae Sierra experience, when there are waterless urinals scenario C2 is expected to be more accurate, resulting in about 7000 m3 of non-potable water use per year.
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4.1. Estacao Viana Shopping (Viana do Castelo, Portugal) lﬁ
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 It is important to mention that water prices in Portugal are extremely low, when compared to other European countries. A sensibility analysis was performed to assess the influence of water fees in the final payback period, showing it decreased almost linearly until -18% (less 4 years) and then it stabilized


4.2. Boavista Shopping (Sao Paulo, Brazil) | !Ii




4.2. Boavista Shopping (Sao Paulo, Brazil)
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4.2. Boavista Shopping (Sao Paulo, Brazil)
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The cost of construction was adapted to the Brazilian market. Operation and maintenance costs of 2% of the investment costs were also taken into account. The cost estimates of the RWHS are detailed in [16]. The results show 20-50% of non-potable water savings, and payback periods under two years.


5. FINAL REMARKS !-I:il

« Rainwater harvesting systems design should be case specific due to the differences
on water consumption and rainfall amounts and patterns

« Consumption pattern on commercial buildings tend to have small daily variability but
potentially high monthly variability

o Commercial buildings (excluding the food court areas) present high fractions and
significant amounts of non-potable water use, favouring the use of solutions such as
rainwater harvesting

« Water savings potential are highly detached from financial viability of the
Investments:

» Water cost vs investment cost

o Constraints from standards (water quality and mix of public supply with
alternative water sources)
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