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preface
The long history of harvesting rainwater can 
be traced as far back as ancient times some 
3.000 years ago if not even further. Water is a 
basic human requirement for maintaining life; 
without water, no civilisation could have pros-
pered. The Greeks and romans first developed 
rainwater harvesting. They diverted rainwater 
off rooftops into basins excavated underground 
so that it could be used later on during periods 
of drought. 

Today most fresh water exists in the form of 
ice, snow, groundwater and soil moisture. Only 
0,3% of all fresh water is available for human 
consumption, and it is very unevenly distributed 
on the planet.  

Water stress and flooding are water challenges 
that certain areas of the world are facing today. 
To solve these water challenges, we are forced 
to use the water resources in a more sustaina-
ble way and to find alternative ways of handling 
the water. 

Harvesting rainwater in commercial buildings 
has a positive impact on the water stress and 
floodings mentioned above. In fact, it makes 

no sense to use drinking water where a lower 
quality of water, such as rainwater can be used. 
In addition, rainwater harvesting and also water 
reuse is becoming a vital part of green building 
rating schemes in various countries, and it 
seems that the trend towards sustainable build-
ings has just started. 

a rainwater harvesting system in a commercial 
building still uses a storage tank as in the old 
days but the methods of harvesting, piping and 
distributing the water are more complex. The 
modern system contains methods for keeping 
debris out of the system at the source before it 
reaches the storage tank. Distribution has also 
been upgraded from the simple “grab a bucket 
and carry it away” principle to gravity fed or 
pressurised pump systems.

This guide describes the basics of the practical 
collection of rainwater run-off from the roof in 
commercial buildings for non-potable usage 
including examples of rainwater harvesting 
systems, how to make a water yield/demand 
balance, tank sizing, treatment of rainwater and 
pump sizing.

Karin Schjødt Nielsen

Application Manager 
Grundfos Commercial 
Building Services
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INTrODucTION
fresh water is an essential requirement for all 
life on earth; however, it is a limited resource. Of 
all water, about 97% is salt water and only 3% 
is fresh water. 68,7% of the fresh water is locked 
up in the polar ice caps leaving less than one 
percentage of the earth’s water supply available 
for direct use. 

The water cycle involves several steps from 
evaporation from seas, lakes and rivers, 
condensation and precipitation as rainfall. 
rainwater, once it reaches the ground, may 
then infiltrate to groundwater, evaporate back 
to the atmosphere or create a runoff on the 
surface that subsequently runs into lakes 
and rivers. Both groundwater and surface 
water (rivers and lakes) can be used for the 
production of clean water for human 
consumption. after being consumed, it is 
called wastewater and must be treated before 
being discharged back into nature. a complete 
water cycle takes months or years to complete.

Due to the growing world population, the 
demand for water is projected to increase in the 
future, whilst the global water cycle is adversely 
affected by climate changes including water 
stress and flooding. The WHO (World Health 
Organisation) estimates that in the year 2025, 
about 1,8 billion people will be under absolute 
water scarcity, and 2/3 of the world’s population 
will be under water stress. 

rainwater usage is an important element in 
the water cycle for reducing the impact of 
the water supply challenge. Harvesting of 
rainwater  reduces the need for the main water 
supply as well as ground water extraction 
locally. furthermore, harvesting of rainwater Water cycle with the implementation of rainwater harvesting. A large amount of the water consumption

 in commercial buildings is for non-potable usage and can therefore be replaced by rainwater.

Only a small fraction of the water on Earth is available 
for human consumption.

all water on earth

saline 97%

Fresh water 3%

Surface water 3%

groundwater 30%

lakes 87%

swamps 11%rivers 2%

other 1%

icecaps and 
glaciers 66%

has a positive impact  on the flattening and 
delay of peak flow during heavy rainfalls which 
will reduce the hydraulic load on sewer and 
wastewater treatment plants. On a global 
scale, rainwater harvesting contributes to a 
sustainable usage of the water supply resources.  

replacing mains water consumption with 
rainwater is becoming an increasingly popular 
trend in the efforts to achieve sustainable, 
green buildings. among others rainwater 
can replace mains water for irrigation, toilet 
flushing and provide water for cooling towers.



WAter conSuMPtion

76

reasons for using rainwater 
in a commercial building
financial reasons:
•	 Saves	money	by	reducing	the	water	bill
 
ecological reasons:
•	 Reduces	the	extraction	of	ground	water
•	 Makes	efficient	use	of	a	valuable	natural		
 resource
•	 Reduces	flooding,	erosion	and	the		 	
 contamination of surface water with   
 sediments, fertilizers and pesticides in  
 rainfall run-off
•	 Controls	the	excessive	amounts	of		 	
 rainwater in urban areas

Technical reasons:
•	 Reduces	demand	on	municipal	water		
 supplies
•	 Reduces	the	excessive	stress	on	the		 	
 municipal sewage system and the treatment  
 plant
  
promotional reasons:
•	 Enhanced	image	by	showing	investment	in		
 environmental technology
•	 May	contribute	in	various	sustainable 
        building rating systems 

WaTer 
ConSuMption	
in	CoMMERCial	
buildingS
The amount of water consumed in commercial 
buildings varies significantly depending on 
various factors such as the type and size of 
the building, geographical location, appliances 
installed and human activities in the building. 
The table to the left shows examples of water 
consumption in different types of commercial 
buildings in India. 

The amount of consumed mains water that 
may potentially be replaced by rainwater in a 
commercial building depends on the appliances 
in the building and the distribution between 
potable and non-potable usage.

for some users, the lack of salts and minerals in 
rainwater – also called soft water – is an advan-
tage as the soft rainwater does not cause lime-
stone on the surface of e.g. toilets, bidets, cooling 
systems, cars and windows depending on the 
use of the rainwater. In laundry or car washer 
activities, when using rainwater, not only is the 
consumption of mains water reduced, the con-
sumption of detergent can be decreased as well.

Building types litres per 
head per day

Hospitals (including laundry)
a) No. of beds above 100 450 
b) No. of beds below 100 340
Hotels 180
Hostels 135
Boarding schools / colleges 135
restaurants 70
Day schools / colleges 45
offices 45
factories 45 (could be 

reduced to 
30 where no 
bathrooms are 
provided)

cinema, concert halls and 
theatre

15

Water consumption per head in different  
commercial buildings in India.



raINWaTer
cOVeraGe
The rainwater collected on the roof can replace 
the non-potable water used  in the building. 
The calculation of the rainwater coverage rate 
is based on the rainwater yield and the water 
demand. 

The rainwater coverage rate (%) is calculated by:

      100  where 

Y = rainwater yield
D = water demand

The two pie charts on page 9 show examples 
of potential replacement of mains water with   
harvested rainwater. 

for the hotel, rainwater can substitute the 
water consumed for toilet flushing, irrigation, 
cooling towers and laundry which represent 
51% of the water consumption. for the shop/
supermarket 72% of the water consumption can 
be replaced by rainwater. The remaining water 
consumption requires drinking water quality or 
at least a higher water quality than rainwater.

WAter conSuMPtion
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Hotel, Rainwater coverage rate: 51%
Highlighted with bold: appliances that can be replaced with harvested rainwater.

cooling 
tower 10%

irrigation 3% Pool 2% Kitchen 16%

showers 26%

cleaning 5%

toilet 23%

laundry 15%

Shop / supermarket, Rainwater coverage rate: 72%
Highlighted with bold: appliances that can be replaced with harvested rainwater.

cooling tower 60% irrigation 5%

other 14%

cleaning 14%toilet 7%

Use of rainwater in washing machines and urinals.
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EStiMation	oF
Rain	WatER	yiEld
The volume of rainwater (water yield) that can 
be collected in an individual catchment is 
calculated using the following formula:

y = A  i  c  where
Y  = volume of rainwater yield (l or m3)
a  = projected roof area (m2)
i  = rainfall (mm)
c		=	 run-off	coefficient	(-)

as a guide for collection capacity, this value 
can be used for the calculation:
•	 1	mm	of	rain	=	1	litre	(l)	of	water	per	square		
 meter (m2) of roof footprint

Projected roof area, A
all projected roof areas that the rainwater will be 
collected from must be added together, regardless 
of the pitch, the shape, or the complexity of the 
roof surface. The overall footprint of the building 
determines the projected roof area.

a

Calculation of the projected area.

ro
of
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a a

b b b
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Rainwater harvesting is suitable for sports arenas because 
of their large roof area and the high water consumption for 
irrigation and toilet flushing and possibly make-up water for 
cooling towers.

EXaMplE:	CalCulation	oF	pRoJECtEd	RooF	aREa		a	(SpoRtS	aREna,	SydnEy)

a sports arena in Sydney has a roof area as shown on the photo above. rainwater is collected 
from the complete area.

The projected roof area is calculated as if the sports arena was circular even thought it is oval.  
The projected roof area is calculated by:

A = π  R2 - π  r2  where

r = outer diameter
r = inner diameter

r = 160 m
r = 140 m

a = π  r2 - π  r2 
a = π  160 m2 - π  140 m2

a = 18.850 m2

r

R

l

w

l 

w

A = W  l  where
a  = projected roof area (m2)
W=  width of the building (m)
l		=	 lengt	th	of	the	building	(m)
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 rainfall, i
rainfall is the most unpredictable variable in 
the calculation and hence, to determine the 
potential rainwater yield for a given catchment, 
reliable rainfall data are required, preferably for 
a period of at least 10 years. also, the prediction 
of the water yield will be most accurate if 
rainfall data from the nearest weather station 
with comparable conditions is used.

run-off coefficient, c

the	run-off	coefficient	depends	on	the	roof	sur-
face. It is described as the amount of rainwater 
that appears as run-off in relation to the total 
rainwater amount.

c  =   

The roof material can affect both the run-off 
coefficient	and	the	quality	of	the	rainwater.	
With respect to the amount of rainwater to 
be collected, a roof surface with a high run-off 
coefficient	is	preferred.	a	pitched	metal	roof	can	
deliver 95% of the water that falls on it (except 
for heavy snowfalls). a flat tar-and-gravel roof 
has	a	lower	run-off	coefficient;	70%	can	be	col-
lected. conversely, a green roof has the lowest 
run-off	coefficient;	only	about	30-50%	of	the	
water will be collected from the roof. The table 
to	the	left	shows	run-off	coefficients	for	typical	
roof types.

The quality of the rainwater to be collected will 
be dealt with in the section “rainwater Quality.”

Recommended mean run-off coefficients
for different roof types.

Roof type type of  
material

Run-off  
coefficient

pitched roof Metal,	glass,	slate,	
fibre cement 

Brick, roofing felt

0,9 - 1,0 

0,8 - 1,0
flat roof 
(slope 3o or 
approx. 5%)

Metal,	glass,	slate,	
fibre cement

roofing felt
Gravel

 
0,9 - 1,0

0,9
0,7

Green roof  
(slope 15o 
or approx. 
25%)

Humus < 10 cm 
build-up
 
Humus > 10 cm 
build-up

0,5 

0,3

Monthly rainfall in Sydney (average of rainfall data collected between 1840 and 1989) in millimeters. 
Source: www.worldclimate.com 
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Jan.   Feb.   Mar.   Apr.   May.   Jun.   Jul.   Aug.   Sep.   Oct.   Nov.   Dec.

mm

Year

104 131 130 123 129 103 80 70 83 81 78 1.223111

EXaMplE:	RainFall	data	FRoM	SydnEy

Month Jan Feb Mar apr May Jun Jul aug Sep oct nov dec Year
rainfall 
l/m2

104 111 131 130 123 129 103 80 70 83 81 78 1.223

rainwater 
yield m3

1.764 1.883 2.222 2.205 2.087 2.188 1.747 1.357 1.187 1.408 1.374 1.323 20.747

Rainwater	yield	for	January:	
Y = a  i  c 
Y = 18.850 m2  104 l/m2/1000 l  0,9 
Y = 18.850 m2  104 m3/m2  0,9
Y  = 1.764 m3

EXaMplE:	CalCulation	oF	MontHly	Rain	WatER	yiEld	(SpoRtS	aREna,	SydnEy)

run-off (mm)
rainfall (mm)

EXaMplE:	CalCulation	oF	yEaRly	WatER	yiEld	(SpoRtS	aREna,	SydnEy)

projected roof area: a = 18.850  m2

Yearly rainfall: i = 1.223 mm = 1.223 l/m2 = 1,223 m3/m2   1mm = 1 l/m2

Roof	material:	metal,	flat	->	run-off	coefficient:	c=0,90

Yearly rainwater yield:
Y = a  i  c 
Y = 18.850  m2  1,223m3/m2  0,9 
Y = 20.747 m3
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Estimation 
of watEr 
dEmand
This section deals with estimating the water 
demand (D) of the appliances to be supplied by 
rainwater.  for a simplified approach the water 
demand can be assumed constant over the 
year. However, for a more detailed approach the 
fluctuations over the year should be taken into 
consideration e.g. make-up water for cooling 
systems and irrigation may vary by season.

example:
at the sports arena in Sydney, it is the intention 
to use collected rainwater for the following:
•	 toilet	flushing
•	 urinal	flushing
•	 irrigation
•	 Make-up	water	for	cooling	towers

The irrigation need for the sports arena is 
not included in the estimation of the water 
demand. The irrigation need differs from coun-
try to country and to make an estimation of 
the irrigation need the crop type, soil type and 
evaporation must be taken into consideration. 

Specifications:
The table to the right shows the specification 
of the rainwater appliances. On average, the 
sports arena is used 4 days a month for games, 
concerts etc.

 Toilet and urinal flushing:
 No. of toilets/urinals  flush volume  no. of flushes per day  days of usage/month
  400 toilets  7 l per flush  30 flushes per day  4 days/1.000 l = 336 m3

  400 urinals  1 l per flush  60 flushes per day  4 days/1.000 l = 96 m3

Make-up water for cooling towers (evaporation and blow down**):
evaporation: 6,8 l/h of evaporation per ton of cooling  running hours per month/1.000 l
   6,8 l/h  1.000 tons  300 hours/1000 l/6 months = 2.040 m3

Blow down: Volume of water for evaporation/no. cycles -1 
   2.040 m3/ month /3 cycles -1 = 1.020 m3

Monthly	volume	of	make-up	water	=	2.040	m3 + 1.020 m3 =  3.060 m3

**Blow down is water wasted from the cooling tower due to the content of impurities. 

Calculation of water demand per month:
 The total water demand per month for toilet flushing, urinals and make-up water   
 for cooling towers is as follows:

	 period:	october	–	March:
 336 m3 + 96 m3 + 3.060 m3=3.492 m3/ month

 period:  april - September
 336 m3 + 96 m3 + 3.060 m3  0,5*** = 1.962 m3/ month

*** The cooling capacity from April to September is 50% of the cooling capacity from October to   
 March and therefore the water demand for make-up water for the cooling towers is also 50%.

 
Specifications:

 
Toilets:
No. of toilets 400
flush volume 7 litres
No. of flushes per day: 
15 flushes x 2 hours use

30

Urinals:
No. of urinals 400
flush volume 1 litre
No. of flushes per day:
30 flushes x 2 hours use

60

Cooling towers:
cooling capacity during 
april to September

1.75	MW	=	500	tons

10 running hours per day 
during april to September

300 hours/month

cooling capacity during 
october	to	March

3.5	MW	=	1.000	tons

10 running hours per day 
during	october	to	March

300 hours/month

cycles of concentration* 3

* Cycles of concentration vary dramatically from site to site due 
to differences in water intake quality and the water treatment 
plan.

CalCulation:		MontHly	WatER	dEMand	(SpoRtS	aREna,	SydnEy)
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storagE tank
The storage tank is used to store the rainwater 
so that it is ready for use when needed.

Tanks for storing rainwater are available 
in a range of suitable materials, including 
galvanised steel, fibreglass, polyethylene and 
concrete.

The main requirements for the tank are that it:
- is structurally sound
- is watertight and light-proof
- incorporates access openings for   
 monitoring and maintenance
- features openings that are appropriately  
 screened, to prevent insects and small  
 animals from entering the storage tank

Location of tank
The location of the storage tank depends on the 
available space inside or outside the building. It 
is important that the tank is placed so that the 
water temperature is kept as low as possible to 
limit bacterial and algae growth.

Underground tank
•	 Can	be	installed	under	trafficated	areas		
 (with concrete support)
•	 takes	up	no	space	in	the	building
•	 Has	high	excavation	costs
•	 Keeps	the	water	cold	and	protects	the		
 stored water from freezing in the winter if  
 placed below the frost depth
•	 Must	be	secured	to	prevent	the	tank	from		
 lifting when emptied

Above ground tank
•	 Has	low	excavation	costs
•	 takes	up	space	on	the	building	site
•	 is	easy	to	access	for	maintenance
•	 is	exposed	to	harsh	weather
•	 Risk	of	frozen	water,	if	used	in	cold	climates
•	 May	eliminate	the	need	for	a	pump	to		
 extract water 
•	 needs	to	be	anchored	to	the	ground	when		
 there is no water in the tank
•	 is	subject	to	direct	sunlight	and	therefore		
 has warmer water 

Indoor tank
•	 Has	no	excavation	costs
•	 takes	up	space	inside	the	building
•	 if	placed	at	the	top	of	the	building,	the		
 building must be reinforced
•	 Has	a	risk	of	too	high	water	temperature
•	 in	case	of	leakage	from	the	tank,	the		 	
 building must be protected against flooding 
 e.g. by means of gullies
•	 low	or	no	risk	of	frozen	water	during	cold		
 seasons

Sectional tank
for larger capacities of water, multiple 
tanks may be connected to meet storage 
requirements. Sectional tanks are constructed 
from modular panels that are bolted together 
on site. They are particularly useful as they 
enable confined spaces (such as a basement 
area or void) to be utilised for rainwater storage. 
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Sizing the storage tank
as the tank is by far the most expensive part of 
the rainwater harvesting system, it is worthwhile 
spending time on calculating the optimal tank 
size. The rainwater yield and the water demand 
are used to estimate the needed capacity of the 
tank.

The size of the storage tank depends on several 
factors, and there are several ways to size the 
tank. The following factors influence the choice 
and size of the tank: 
•	 acceptable	storage	time	in	the	storage	tank	
•	 Size	of	theprojected	area
•	 Estimated	rainwater	yield	 
 (on a daily basis if possible)
•	 Expected	number	of	days	without	rain
•	 Required	water	demand
•	 Space	available	inside	and	outside	the		
 building
•	 Financial	resources
•	 number	and	frequency	of	overflow
•	 load	capacity	of	the	floor	slap

There are various methods for calculating the size 
of the storage tank. The calculation is theoretical 
and should be taken as a guideline only.

The size of the storage tank can be based on:
•	 yield/demand	balance:	the	balance	between		
 the monthly rainwater yield and the monthly  
 water demand for the rainwater appliances.
•	 number	of	drought	days	according	to	a		
 standard, e.g. DIN 1989.

recommendations and guidelines:
•	 data	for	daily	rainfall	and	daily	water		 	
 demand are preferable for sizing the storage  
 tank. They will result in a more detailed view  
 of the water level in the tank and therefore  
 a more precise sizing of the storage tank can  
 be achieved. furthermore, the frequency and  
 number of overflows for a given tank size can  
 be read. 
•	 if	the	tank	is	too	small,	there	is	a	risk	that	the		
 top-up of mains water will be too high.
•	 if	the	tank	is	too	big,	the	number	of	overflows		
 per year will be too low to keep the water  
 quality up.
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Calculation of tank size based on monthly  
yield / demand balance

One way of calculating a tank size estimated to 
provide water throughout an average year is to 
use monthly yield and water demand data and 
to assume that at the start of the wetter months, 
the tank is empty. The following formula should 
then be used for each month:

Vt  = Vt–1 + (Y – D)  where

Vt  = theoretical volume of water remaining in  
  the tank at the end of the month
Vt–1 = volume of water left in the tank from the  
  previous month
Y  = monthly water yield
D  = monthly water demand

Starting with an empty tank, Vt–1 = 0. 

•	 if	after	any	month	Vt is positive, the water  
 will be stored in the tank and be available for  
 the water demand ahead.
•	 if	after	any	month	Vt exceeds the volume of  
 the tank, water will be lost to overflow.
•	 if	Vt is ever a negative figure, demand exceeds  
 the available rainwater. If the system is   
 connected to critical appliances like toilets,  
 mains back-up is recommended. for more  
 information on mains back-up see page 30.
•	 if	the	calculated	yearly	run-off	exceeds	the	
 yearly water demand, Vt  will only be negative  
 if periodical overflows reduce the amount of
 water collected so that it is less than the  
 demand.

The tank size is not necessarily based on collecting 
the total roof run-off. If the water demand is 
less than the amount of collected water, some 
overflow may occur while the demand is still met. 
If the water demand is to be met throughout the 
month, the tank should be large enough so that Vt 

is never negative.

The greater the values of Vt over the whole year, 
the greater the certainty of meeting the water 
demand when rainfalls are below average or 
when dry periods are longer than normal. 

The greater the security, the higher the cost of the 
tank.

The pros and cons of sizing the tank on the basis 
of monthly rainwater yield/demand balance are 
listed below.

Pros:
•	 yield	fluctuations	and	variation	in	water		
 demand during the year is taken into 
 consideration, meaning higher security and 
 therefore reduced need for mains water  
 back up.
•	 Will	result	in	more	precise	sizing	of	the			
 storage tank.

Cons:
•	 possibly	higher	tank	cost.
•	 poor	availability	of	monthly	precipitation	data.



StorAge tAnk

2322

EXaMplE:	SiZing	oF	StoRagE	tanK	(SpoRtS	aREna,	SydnEy) 

The size of the storage tank is determined 
for the sports arena in Sydney by means of a 
monthly yield/demand balance.

Example,	January:

•	 Rainfall,	Sydney (column a): Data from page 12
•	 Rain	water	yield,	Y	(column B): See page 13
•	 Water	demand,	D (column D): See page 15
•	 Total	volume	stored	in	the	tank at the end of  
 the month (column f): 
 Vt = Vt–1 + (Y – D) 
 Vt = -7.370 m3 + (1.764 m3 – 3.492 m3)
 Vt = -9.098 m3

•	 Deficit/surplus (column G):
 Y-D = 1.764 m3 – 3.492 m3

 Deficit = -1.728 m3

•	 Mains	top	up	volume	(column H):
 The volume of mains top up must cover the  
 deficit calculated in column H: 1.728 m3.
 When the value calculated in column H is  
 positive the surplus of rainwater is stored in  
 the tank. 

Size of storage tank 
The monthly level in the storage tank can   
be read in column f. The minimum storage  
required is the maximum value in column f.  
In this example the value is 594 m3. 

rainwater coverage rate:

a B c d e F g H i
Month rainfall, 

Sydney
rainWater 

yield, Y
cumulative 
water yield

Water 
demand, D

cumulative 
water 

demand

Total volume 
stored in tank 

Vt(column c minus 
column e)

Deficit/surplus 
(column B minus 

column D)

Mains	top	up	
volume

accumulated 
top up volume

l/m2 m3 m3 m3 m3 m3 m3 m3 m3

apr. 130 2.205 2.205 1.962 1.962 243 243 0 0
May 123 2.087 4.292 1.962 3.924 368 125 0 0
Jun. 129 2.188 6.480 1.962 5.886 594 226 0 0
Jul. 103 1.747 8.228 1.962 7.848 380 -215 0 0
aug. 80 1.357 9.585 1.962 9.810 -225 -605 225 225
Sep. 70 1.187 10.772 1.962 11.772 -1.000 -775 775 1.000
Oct. 83 1.408 12.180 3.492 15.264 -3.084 -2.084 2.084 3.084
Nov. 81 1.374 13.554 3.492 18.756 -5.202 -2.118 2.118 5.202
Dec. 78 1.323 14.878 3.492 22.248 -7.370 -2.169 2.169 7.370
Jan. 104 1.764 16.642 3.492 25.740 -9.098 -1.728 1.728 9.098
feb. 111 1.883 18.525 3.492 29.232 -10.707 -1.609 1.609 10.707
Mar. 131 2.222 20.747 3.492 32.724 -11.977 -1.270 1.270 11.977
Yearly 20.747 32.724 -11.977 11.977

  100 =    100 = 63%  Y
D

20.747
32.724
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Calculation of tank size according to DIN1989

The size of the tank is based on the smallest 
value of the rainwater yield or the water 
demand per year. The tank is sized to 
accommodate 6% of the water demand, 
corresponding to 21 days of drought. The 
rainwater will be able to cover the water 
demand for a dry period of 3 weeks.
 
If the water demand is larger than the 
rainwater yield, the tank size is calculated as 
follows:

Y < D T = Y  0,06 m3

If the rainwater yield is larger than the water 
demand, the tank size is calculated as follows:

D < Y T = D  0.06 m3 where
D= water demand
Y= rainwater yield
T= tank size

The pros and cons of sizing the tank according 
to DIN 1989 are listed below:

Pros: 
•	 Easy	calculation	and	sizing	of	the	storage		
 tank
•	 availability	of	yearly	rainfall	data

Cons: 
•	 the	fluctuations	in	water	yield	and		 	
 dry periods over the year is not taken into  
 considerations. as a consequence the  
 storage tank could be either too small or  
 too large.

drainagE 
systEm
Depending on the roof design a drainage 
system with gutters for a pitched roof or drains 
on a flat roof is chosen.

for a flat roof, either a conventional drainage 
system based on gravitation or a syphonic drain 
system can be used.

characteristics of a syphonic drainage system:
•	 Syphonic	systems	require	fewer	outlets	and		
 downpipes than a gravity system.
•	 Collection	mains	can	be	routed	horizontally		
 throughout the building; no need for pipes  
 to be fitted on a gradient.
•	 Multiple	rainwater	outlets	can	be		 	
 connected to a single connector.
•	 up	to	80%	fewer	downpipes	are	required,		
 resulting in cost savings on materials and  
 reducing associated groundwork. It also  
 gives architects more freedom with regard  
 to design.
•	 pipe	diameters	are	smaller	due	to	full		
 volume discharge.
•	 Complete	control	over	the	downpipe			
 discharge location gives increased design  
 and programme flexibility.
•	 Rainwater	can	be	easily	routed	to	a	storage		
 tank and distributed to various appliances.

Sub-sub head

Brødtekst

Subhead

The syphonic drainage system is an alternative to the 
conventional drainage system.

conventional System Syphonic System

Fall 1-3% no fall necessary

many down pipes Few down pipes

long underground pipes short underground pipes

Tank sizing according to DIN1989:

rainwater yield: 20.747 m3/year
Water demand: 32.724 m3/year

as Y < D (20.747 m3 < 32.724 m3 ), 
the tank size is calculated as follows:

Tank size = 0,06  20.747 m3 = 1.245 m3

EXaMplE:	tanK	SiZE	(SpoRtS	aREna,	SydnEy)
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raINWaTer 
dEliVERy	SyStEM
The rainwater can be delivered to the 
appliances by means of various pumping 
solutions. In this section, the most common 
solutions are described. 

•	 a	submersible	pump	providing	rainwater		
 from the storage tank to the rainwater  
 appliances. 
•	 a	dry-installed	self-priming	pump	lifting		
 the rainwater from the storage tank and  
 pumping it to the rainwater appliances. 
•	 a	feed	pump	providing	rainwater	to		 	
 a dry-installed booster system, which  
 provides the pressure for delivering the  
 water to the rainwater appliances.

The latter option is the most commonly used in 
commercial buildings as it provides the highest 
safety and a reliable water supply.

as the water demand in a commercial building 
varies both during the day and seasonally, it 
is recommended to use pumps with variable 
speed, either by having an integrated frequency 
converter or by using an external variable 
frequency drive. This will have a positive effect 
on the energy consumption of the system.

System with submersible 
pump
Suitable for irrigation and smaller commercial 
buildings. a second submersible pump can be 
installed in the tank for stand-by.

pros:
•	 the	pump	is	placed	outside	–	no	noise		
 inside the building, takes up no space in the  
 building.

cons:
•	 in	case	of	backflow,	dirty	water	from	the		
 sewage can run back into the storage  
 tank.
•	 High	water	cost	if	mains	water	is	filled		
 directly into the collection tank. 
•	 the	pump	is	not	visible,	making		 	
	 maintenance	more	difficult,	as	 
 there is no easy access.

System with self-priming 
pumps
rainwater harvesting system with self-priming 
centrifugal pumps:

Suitable when 
•	 access	to	the	pump	is	required
•	 there	is	a	short	distance	between	the
 storage tank and the location of the pumps. 

pros:
•	 the	pump	is	visible	meaning	easy	access	in		
 case of service.

cons: 
•	 the	distance	between	the	storage	tank	and		
 the pump is limited by the suction lift.
•	 Requires	space	inside	the	building.
•	 leaks	on	the	suction	pipe	result	in		 	
 unreliable pump performance.
•	 the	pump	is	accessible,	meaning	a	risk	of		
 vandalism to the pump.

System with submersible pump - direct system.
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System with self-priming pumps.
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About self-priming pumps
The dry-installed self-priming pump is able to 
lift water from the storage tank and boost the 
water to the rainwater appliances. Be aware 
that the maximum suction lift is 7-8 metres. 
The distance between the storage tank and the 
pump is limited by the suction lift.

The suction lift includes:
•	 the	height	difference	between	the	lowest		
 water level in the tank and the inlet of the  
 pump.
•	 the	friction	loss	in	the	pump,	pipe	and	the		
 valves.

The longer the suction pipe, the shorter the 
suction lift.

It is important that the suction pipe rises 
continuously toward the pump. 
When sizing the pump, it is important to 
include the suction lift as a negative number. 

To prevent the suction line from running empty 
during priming and operation, a foot valve must 
be mounted at the end of the suction line. It 
is recommended that a strainer is mounted at 
the suction pipe to prevent particles, leaves etc. 
from entering the pipe system.

If a hose is used for the suction pipe, it must be 
of a non-collapsible type.

Before start-up, the pump must be filled with 
the specified amount of water to enable it to 
self-prime.

If more self-priming pumps are mounted in the 
system, it is recommended that each pump is 
provided with a suction pipe with a foot valve. 

 
System with dry-installed 
pump, feed pump and 
buffer tank
Suitable where a reliable water supply is needed 
and when there is a long distance between the 
storage tank and the pumping system.

Pros:
•	 Reliable	pump	operation	and	thereby			
 reliable water supply.

Cons:
•	 pumps	and	buffer	tank	take	up	space			
 inside the building.

minimum 
water level

strainer and 
foot valve

maximum
suction lift
7-8 m

Self-priming installation.

System with dry-installed pump, feed pump and buffer tank.

rainwater delivery system

the building

storage tank

storage tank

overflow

over-
flow buffer tank
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First
flush
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sewage

to 
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to
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to
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to
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Mains water backup 
During prolonged dry periods or frost periods, 
the rainwater resource can run empty. In order 
to ensure the continued use of the appliances 
connected to the rainwater harvesting system, 
e.g. toilets and washing machines, a system 
with mains water backup is required. 

The idea of such a system is that as long as 
there is rainwater available in the rainwater 
storage tank, the system uses this and in 
periods when the rainwater storage tank is 
empty, the system will automatically switch 
over and supply the building with mains water.

When a rainwater system is connected to the 
water mains, it is important to follow local 
protection regulations for the prevention of 
pollution of the mains water. regulations 
in different parts of the world use different 
solutions. 

requirement for prevention, examples:
- In europe, an air gap between mains water  
 and rainwater is required (eN1717)
- In pacific asia, a double check valve is   
 required
- In the uSa, an air gap and/or a rpBa   
 (reduced pressure backflow assembly) valve  
 is required

always	contact	the	local	office	for	more	
information about regulations.

Buffer tank (in-between 
tank)
a buffer tank can be used in systems with 
mains backup. The buffer tank is normally 
placed inside the building and is much smaller 
than the storage tank. The amount of mains 
water is limited to the smaller volume of the 
buffer tank which is therefore a more cost-
effective solution than filling up the storage 
tank with mains water. 

The buffer tank is a controlled unit which in 
principle functions like a toilet cistern. The 
mains water can either be added directly to 
the buffer tank or to the inlet pipe to the tank. 
In addition to the back-up of mains water, 
the buffer tank also provides the possibility 
of switching 100% to the use of mains water 
when the storage tank is being cleaned. It only 
requires that a shut-off valve is mounted on the 
suction pipe to the storage tank. 

di

According to EN1717, an air gap is required for preventing 
cross contamination between the rainwater and the mains 
water.

3

4

5

1. connection for mains supply
2. solenoid valve
3. Funnel
4. Pipe to storage tank
5. control wire
h: air gab at 2 x di and at least   
 20mm according to en 1717

h

1

2
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RainWatER	quality
Though rainwater initially is very clean, it can 
be polluted from dirt on the roof area and 
the drainage system that the rain contacts. 
The degree of pollution varies significantly by 
location and season. The pollution is primarily 
caused by the following:
•	 Faeces	from	birds,	rodents	and	other	ani-	
 mals, containing microorganisms and  
 organic material.
•	 Sand	dust	and	organic	particles	deposited		
 by the wind.
•	 airborne	fall-out	from	industrial	or	agricul-	
 tural chemical pollutants.
•	 Corrosion	and	leaching	from	construction		
 materials of the roof and drainage system.

for non-potable use of rainwater, the major 
health risk is the incidental intake of small 
volumes of water via droplets or mist (aerosols) 
during the intended use, and from direct or 
indirect skin contact. By far the largest health 
risk in this context is pathogens and the content 
of organic material causing the microorganisms 
to grow in the storage and distribution system. 

Hygiene
The hygienic standard of water is often 
described by reference to coliform bacteria that 
are not themselves pathogens (disease causing 
bacteria) but indicate that pathogens can be 
present. 

•	 Total coliform: The total count of all   
 coliforms. coliforms are common in the 
 environment and are usually found in all 
 non-sterilised surface waters. Total coli- 
 forms are a weak indicator  of fecal con- 
 tamination.

•	 Fecal coliforms: a sub-group of total   
 coliforms that consists of the coliforms  
 that lives in the intestinal tract and in  
 faeces. fecal coliforms are a strong indica- 
 tor of fecal contamination.

•	 E.Coli: a sub-group of fecal coliforms.   
 Some strains of this group can cause   
 diseases; the most notorious strain is e.coli  
 O157:H7. e.coli is a very strong indicator of  
 the presence of pathogens.

The closer you get to the center of the circle 
shown to the left, the stronger the indication 
that fecal contamination has taken place, and 
that pathogens can be present, and conse-
quently the lower the number that can be 
tolerated.

Other quality parameters that are important for 
the hygienic standard of the rainwater are:

•	 toC	(total	organic	Carbon):	this	is	a	measure		
 of the amount of organic substances   
 found in the water sample. The TOc  is  
 important for hygiene because the organic  
 substances serves as “food” for bacteria  
 and can cause the bacteria to grow to large  
 numbers, for instance in the storage tank.

•	 turbidity:	this	is	the	cloudiness	or	haziness		
 of a fluid caused by individual small   
	 particles	(suspended	solids).	low	ntu		
 values (Nephelometric Turbidity unit) 
 indicate high water clarity while high NTu  
 values indicate a high content of suspended  
 solids (TSS) that can carry with them 
 microorganisms and organic matter.

•	 Cod:	organics	which	can	be	oxidised	by		
 chemical oxidation.

Total coliform, fecal coliform and E.Coli

Typical quality of roof run-off and indicating parameters. (Values can deviate significantly in specific cases, depending of the catchment area).

E.Coli

Total coliform
total coliform = 
environmental 
contamination

Fecal coliform
Fecal coliform 
& e.coli = fecal 
contamination

E.Coli 0157:H7

pollutant adverse effect on quality indicating parameter typical value

Bacteria and viruses adverse effect on health fecal coliform

Total coliform 

100 counts/100 ml 

1.000 counts/100ml

Organic substances color and taste
Nutrients for growth of bacteria

TOc (total organic carbon)
cOD (chemical oxygen demand)
color (absorption of uV light at 
436 nm)

0 –  140 mg/l
0 – 70 mg oxygen/l
0 –  0,045

Heavy metals adverse effect of health
color and taste

cobber (cu)
lead	(pb)
Zinc	(Zn)

0 – 6 mg/l
0,5 mg/l
0 – 6 mg/l

Suspended solids can harbor bacteria and viruses. 
can release organic substances, 
serving as nutrients for bacterial 
growth

TSS (total suspended solids)
Turbidity 

1.000 mg/l
0,3 – 10 NTu

acids and bases Some industrial pollutant can 
act as acids or bases in their 
reaction with the water. This can 
increase the corrosiveness of the 
rainwater

pH 4,5-6,5
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compliance with legislation 
and standard
There are no common or universal standards 
regarding rainwater usage. The hygienic stan-
dard that must be observed depends very much 
on the intended use and local standards and 
regulations. 

examples of hygienic standard requirements 
are shown in the table to the right.

good maintenance practice
In order to achieve acceptable hygienic condi-
tions of the rainwater harvesting system the 
following maintenance must be considered:
•	 Roof:	avoid	overhanging	vegetation,	as		
 it can provide a nesting place for birds 
 and access routes for other animals,   
 and increase the amount of leaves and 
 litter accumulating on the roof. Keep the  
 roof well clean from moss,  lichen, leaves  
 and litter.

•	 gutter:	avoid	ponding	where	litter	and	still		
 water can stay for a long time; keep a  
 steady fall towards the drain to ensure that  
 the gutter can be fully drained. Keep the  
 gutter well clean of litter and leaves.

•	 drain:	use	a	sieve	mesh,	e.g.	size	2-4	mm		
 that prevents larger particles and litter  
 from entering the rainwater storage and  
 distribution system. 

•	 Storage	tank:	the	tank	should	be	light		
 proof to avoid algae growth. The tank  
 must be vented, and the venting pipe  
 should be properly protected from 
 insects, rodents and inflow of surface  
 water other than water from the roof.  

 The relevant design and dimensioning 
 of the storage tank is described in the  
 section “Sizing the storage tank” pages 
 18-24.  It is important that the tank is  
 dimensioned so that it overflows regularly,  
 as this will discharge the top layer of   
 floating pollutants that could otherwise  
 build up over time and which, if excessively  
 thick, will promote bacteria growth and  
 reduce the oxygen content of the water in  
 the tank.

•	 Recirculation	of	the	water:	in	case	water	 
 is stored in the storage tank for longer  
 periods, it is recommended to recirculate  
 the water in order to maintain the oxygen  
 content in the tank.

•	 Construction	materials:	the	roof,	drainage		
 system and rainwater system should be  
 constructed of materials that do not release  
 dangerous substances to the rainwater. 

uSepa (1992) Water reuse WRaS (1999) WHo (1989) Reuse guidelines* WHo (2003) Recreational 
water guidelines**

Bathing water directive***  
(ec 2006)

e.coli <1/100 ml fecal coliforms <10.000/100 ml 
Intestinal enterococci 
<100/100 ml

Fecal	coliforms	gM	<1.000/100 
ml

Intestinal enterococci 95% 
<200/100 ml ****

e.coli 95% <1.000/100 ml 
enterococci 95% <400/100 ml

adapted	from	Fewtrell	and	Kay	2007																																																																						***		Freshwaters	gM	=	geometric	mean.	all	measures	per	100	ml.
* category a - irrigation of crops likely to be eaten uncooked.                        **** Intestinal enterococci: Indicator of the presence of pathogenes.             
**	Marine	sites	to	be	classified	as	good.																																																																		

Summary of microbial quality guidelines that could be applicable to the non-potable use of rainwater.

Roof top drain.
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treatment of rainwater
The treatment of rainwater depends on the 
need. If the good maintenance practices 
described on page 34-35 are followed, rainwater 
can often be used with only relatively simple 
filtration, like a coarse screen or a first flush 
diverter. for example, in the case of single 
family residences in Germany and Belgium, 
rainwater is usable without further treatment 
for laundry machines and toilet flushing, 
and where there is no legislation regulating 
the quality requirement. In case the quality 
does not fulfil the requirements, additional 
treatment may be necessary; see a brief 
description on the following pages.

A first flush diverter is used as pre-tank filtration for 
smaller commercial buildings.

Downspout filter collector The rainwater is pumped through a floating 
inlet filter

First flush contaminated water
is diverted into chamber

Once	chamber	is	full,	fresh
water flows to tank

water flow
from roof

ball seals
chamber off

to tank
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Description of rainwater treatment.

Rainwater treatment technologies effect advantages disadvantages
pre-tank pre-tank filtration is 

filtering the rainwater 
before it enters the 
storage tank.

pre-tank filtration can 
be performed to reduce 
particles which can 
potentially cause prob-
lems with the water 
quality in the storage 
tank.

coarse screen reducing sand, dust, 
microorganisms and 
organic substances

reducing sand, dust, 
microorganisms and 
organic substances.
removal of organic 
particles, to reduce 
colour,  smell and 
re-growth of micro-
organisms in the 
storage tank

removal of dissolved 
organic substances

cheap, easy installation and mainte-
nance, frequently satisfactory

Only coarse particles, leaves 
and twigs are removed, 
maintenance is required

Mesh	or	screen	filter cheap, the effect depends on the 
mesh size; the finer the better

Tend to plug; the finer 
the mesh the worse. High 
maintenance requirement

first flush diverter cheap, easy installation, low main-
tenance requirement. frequently 
satisfactory

approx. 10% of the water is 
lost in filtering

Down spout filter collector cheap, easy installation, low main-
tenance requirement. frequently 
satisfactory

approx. 10% of the water is 
lost in filtering

Vortex rain filter cheap, low maintenance require-
ment

approx. 10% of the water 
is lost in filtering. Has to be 
installed underground

Hydro-cyclone less	maintenance,	low	risk	for	clog-
ging

More	complex	than	the	
above, minimum flow 
requirement for proper 
function, not as effective for 
removing organic particles. 
Needs high velocity

Sand filter More	effective	than	the	above	for	
removing organic particles and 
microorganisms

More	expensive	and	more	
complicated to operate, 
needs a regular back-flush. 
The back-flush can be 
automated

activated carbon filter The primary advantage of a car-
bon filter is that not only organic 
particles but also dissolved organic 
matter is absorbed  by the carbon, 
so the filtered water will contain so 
little organic material (TOc) that no 
micro-organisms can grow

relatively high cost, needs 
to be backwashed regu-
larly, over time will become 
exhausted and require 
replacement

 
continued on next page...



Rainwater treatment technologies effect advantages disadvantages
in-tank In-tank treatment 

is done at the inlet 
to the tank or in the 
tank itself and most 
frequently consists of 
disinfection

chlorination Disinfection chlorine has a good residual effect, 
meaning that it can stay active for 
a long time in the water, providing 
long-term protection against micro-
organisms

can give chlorinated by-
products which may pre-
sent a health hazard
Has a distinct odour that is 
unpleasant to many people.
Some forms of chlorine are 
to be handled as dangerous 
chemicals

Ozonation Disinfection Has a residual effect, and shorter 
time is needed to kill the bacteria 
than with chlorine

The gas is poisonous, and 
proper ventilation is re-
quired

uV filtration Disinfection easy installation with no chemicals 
involved, only electric power is used

No residual effect.
Needs a very fine (5 micron) 
pre filter. The lamp needs to 
be replaced annually. 

post-tank post-tank filtration is 
water treatment done 
between the outlet 
from the storage tank 
and right before the 
point of use. The treat-
ments that could be 
relevant are disinfec-
tion, fine filtration or 
activated carbon filtra-
tion to remove colour 
and odour

uV filtration Disinfection easy installation with no chemicals 
involved, only electric power is used

No residual effect.
Needs a very fine (5 micron) 
pre filter. The lamp needs to 
be replaced annually. 

fine filter removal of fine parti-
cles, improvement of 
turbidity

cheap and effective for removal of 
fine particles

Needs regular mainte-
nance, provides reduced 
bacteria but is not reliable 
as a disinfectant

activated carbon filtration removal of colour 
and odour. removal 
of disinfection by-
products from in-
tank disinfection

provides protection from pesticides 
and many organic chemical pollut-
ants, as well as removal of colour 
and odour

relatively high cost
Needs to be backwashed 
regularly, and over time 
will become exhausted and 
require replacement

rAinWAter QuAlity
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Description of rainwater treatment.
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pIpeS aND TapS
rainwater is non-potable and to reduce the risk 
of cross-connection and contamination of the 
mains water supply it is essential that all rain-
water pipework is both readily distinguishable 
from the pipework used for mains water and 
instantly recognizable wherever it is located, 
for example in the basement of a building or 
beneath the street. 

Internal rainwater appliances should be identi-
fied, for example via a label like the one shown 
to the right.

external taps supplying rainwater should be 
identified with a safety sign labelled ‘raINWa-
Ter’ or ‘NON-DrINKING WaTer’. It is recom-
mended that signs comply with local standards. 
Where sensitive groups are involved who may 
not obey signs (for example at childcare cen-
tres), additional controls should be considered 
such as using taps with removable handles 
or locating taps 1.5 metres or more above the 
ground.

The marking and labeling of pipes and rainwa-
ter appliances may differ geographically. for 
correct labeling and marking of pipes and taps 
the local council or other relevant regulatory 
authority must be contacted for information 
about specific requirements that need to be 
met.

puMp	SiZing
The sizing of the pump system for the rainwater 
harvesting system is based on the required flow 
to the rainwater appliances and the required 
pressure (head).

The required head is determined by the following:
•	 The static head – the difference between   
 the lowest water level in the storage tank  
 and to the pump suction port 
•	 The pressure loss in the linear pipe, valves  
 and fittings
 
The minimum required flow that the pump 
should be able to provide is determined by the 
load profile of the appliances connected to the 
rainwater harvesting system. 

Sign of water reuse at taps.

RECYCLED 
WATER

DO NOT
DRINK



The booster system:
WebcapS’ 1st choice is: 
HydRo	Multi-E	2	CRiE	20-3.	

The selected booster system consists of two 
crIe pumps both fitted with motors with inte-
grated variable frequency drive. One pump act 
as master pump and the other one is slave. The 
wetted parts are made in stainless steel eN/DIN 
1.4301.

The system is fit for the pump job. The duty 
point (Q = 38,2 m3/h, H = 30 m) is equivalent 
to  93% of the maximum performance of the 
booster system.

In this installation a booster system is selected 
to pump the rainwater from the storage tank to 
the 400 toilets and 400 urinals located on all 5 
storeys at the sports arena in Sydney. The make-
up water for the cooling tower will be delivered 
by a separate booster system. 

WebcapS is used to size the booster system.

dimensioning flow:
In WebcapS the dimensioning flow rate for the 
toilets and urinals is determined according to 
DIN 1988:

Flow per unit:
flush valve for urinals: 400
Tap toilet tank DIN 19542: 400

The dimensioning flow is: 38,2 m3/h.

This means that the booster system must be 
able to provide a flow rate of at least 38,2 m3/h.

The pumps discharge head:
Geodetic height: 15 m
friction loss in pipes and fittings: 5 m
Discharge pressure (consumer): 1 bar

The rainwater storage tank is excavated 
outside the building. 

Selected installation type: 
Boost up from break tank. 

PuMP Sizing

4544

EXaMplE:	SiZing	oF	booStER	SyStEM	(SpoRtS	aREna,	SydnEy)

45

40

35

30

25

20

15

10

5

0

H
[m]

100

80

60

40

20

0

eta
%

P1
P2

100 %

eta pump = 70,2%
eta pump + motor = 57,7 %

0     2     4     6     8     10     12     14     16     18     20     22     24     26     28     30     32     34     36     38     40     42     44     46     48     50     52     54     56     58     60     Q[l/min]

7

6

5

4

3

2

1

0

P
[kW]

14

12

10

8

6

4

2

0

NPSH
[m]

P1 = 5,42 kW
P2 = 4,46 kW

NPSH = 1.46 m

93 %

Losses in fittings and 
valves not included

Q = 38.2 m3/h
H = 30.2 m
n = 2 x 93% / 2730 rpm
Pumped liquid = drinking water
Liquid temperature = 20 oC
Density = 998,2 kg/m3

Hydro MULTI-E 2
CRIE20-30, 50Hz

static head
= 15 m

controllermains back-up

rainwater from
storage tank

booster system

The rainwater harvesting system includes a booster 
system and mains back-up with double check valve.
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Activated carbon:
a water treatment medium found in block,
granulated or powered form which is produced 
by heating carbonaceous substances, 
bituminous coal or cellulose based substances 
such as wood or coconut shell. activated carbon 
is commonly used for dechlorination and for 
reducing trace and soluble materials such as 
organic chemicals from water.

Air gap: 
according to eN1717, an air gap is required for 
preventing cross contamination between the 
rainwater and the mains water.

Blow-down water: 
The portion of the circulating water flow that 
is removed from cooling towers (usually dis-
charged to a drain) in order to maintain the 
amount of Total Dissolved Solids (TDS) and 
other impurities at an acceptably low level.

Buffer tank: 
Tank used in rainwater installations with mains 
back up complying with eN1717. The smaller 
buffer tank is filled with mains water instead of 
the big storage tank. 

coliform bacteria: 
coliform bacteria are organisms that are 
present in the environment and in the feces 
of all warm-blooded animals and humans. 
coliform bacteria will not likely cause illness. 
However, their presence in drinking water 
indicates that disease-causing organisms 
(pathogens) could be in the water system.

disinfection: 
The act of disinfecting, using specialized 
cleansing techniques that destroy or prevent
growth of micro organisms capable of causing 
infection.

drought days: 
The number of days without 
precipitation. 

evaporation: 
process of liquid water becoming 
a vapor.

filtration: 
physical removal of liquid-borne 
contaminants by means of separation from the 
output flow.

first flush diverter: 
a device or method for removal of 
sediment and debris from the roof by diverting 
initial rainfall from entry into the storage tank. 

floating inlet: floating inlets draw water from 
just below the surface where the highest 
quality, cleanest water lies.

groundwater: 
Water that occupies the pores 
and crevices of rock and soil beneath the earth’s 
surface.

gutter: 
channel along a roof’s edge to catch 
and direct storm water.

Make-up water: 
The water that must be added to the circulating 
water system in order to compensate for water 
losses such as evaporation, drift loss, blow-out, 
blow-down, etc.

Mains water back up: 
In case there is no 
rainwater in the storage tank mains water is
provided.

Microorganism: 
living	organism	(such	as	a	
bacteria, fungi, viruses) too small to be 
seen with naked eye but visible under a 
microscope. 

Pathogen: 
Organism that is capable of causing 
disease in humans and animals.

Precipitation: 
Water that has precipitated from 
the atmosphere (e.g., rain, snow, mist, dew).

Projected area: 
The footprint of the roof area 
from where the rainwater is collected.

rainwater: 
Water from natural precipitation 
that is not contaminated by use.

rainwater yield: 
useful water volume (water 
inflow) determined over a certain period of time 
for use as non-potable water.

rPBA: 
The reduced pressure Backflow assembly 
is designed to prevent backflow caused by 
backpressure or backsiphonage.

runoff coefficient: 
estimated proportion of 
rainfall that becomes water runoff.

Syphonic drainage: 
Syphonic drainage system 
is designed to run completely full of water, 
whereas the conventional (gravity) drainage 
system is designed to run only 1/2 full (1/2 
empty).

Smoothing inlet: 
By using a smoothing inlet, 
sediment and biofilm on the bottom of the 
storage tank will not be stirred.

Storage tank: 
a reservoir used to hold collected 
rainwater before distribution. 

Surface water: 
Water that collects on the 
ground or in a stream, river, lake, wetland, or 
ocean.

Precipitation: 
Water falling from the 
atmosphere as rain, snow, sleet, hail, or other 
form.

Projected area: 
The overall footprint of the 
collection surfaces determines the projected 
roof area.
 
Water demand: 
The water consumption 
required for the rainwater appliances connected 
to the rainwater harvesting system.

Water reuse: 
using water that would otherwise 
be discharged to wastewater or stormwater 
systems, for domestic, commercial, agricultural 
or industrial purposes.
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Visit us onlinE 
for more information on Grundfos 
commercial Building Services and 

our services, please visit 
www.thinkingbuildings.com

Here, you can read all about our 
products or use our online tools, 
including the timesaving Quick 

pump Selection tool.


