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elp Information

Rainwater Harvesting Tank Sizing for Individual Residential Properties

This tool, developed by HR Walkoeford, aims to assist m the sizing of rainwater harvesting
tank for an indvidual house. The ratio of armual Yield/Demand (hereafler referred to as
YD} 1s used to evaluate the viability of the ramwater harvesting tank for effective
stormwater management. The “Yield” 5 estimated by multiplying the asnual effoctive rainil
depth by the contributing roofarea, while ‘Demand” s estimated by multiplying the house
occupancy by the per capita daily consumption of non-potable water,

In the case of Y/D not exceedmg 0.9 (which mdicates there 8 nonmally empty space i the
tanle for storing rainfall runoff}, the tank storage swze and its kelbood of compliance are
calculated by the Kolagher and Geroln Methodokey”, HY/D exceeds 0.9, the rainwater
harvesting system s considered to be suitable for non-potable water supply only, and the
tank size 18 caloulated based on the standard approach where the volume required is the
lesser of 5% of the annual Yield (Y} or 5% of'the antwal Demand (D).
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Site name
Please name the site being evaluated. The site name will be recorded m the generated
report.

Backto Yo

Site location
Please give an appropriate location for the site. The site location will be recorded in the
generated report.

Back o Top

House reference
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Please assign a umque house denttfication reference to the property for which the ramwater
harvesting tank size 15 to be calculated. This ID will be recorded i the generated report.

Hackie Ion

Reof type

Roof types vary, but # 1 assumed that there are two basie types which have a key influence
on runoff vield n relation to ramwater barvesting. The 'Standard Pich' option represents
roofs with high runoff proportions and would mehude sheet metal roofs, slate, concrete tiles,

ete. The ‘Green Roof” option 5 a catch-all for high mterception, fow runoff proportion roofs.

Hack o Top

No. of bedrooms
Users can select a valie fom 1 to 5.

Roof area (mg )

The roofarea is the connected area draming fo the rainwater harvesting tank. The plan area
should be used. It should be noted that there is no defaukt value available for this entry ie, #
must be entered by the vser.

HBack o Ton

No. of occupants/Standard deviation of occupants

Smee actual occupancy of any particular house type varies in tane, the mean occupancy
rates for houses with a certam number of bedrooms are applied for calcudating the tank size.
The Standard Deviation of Qcoupants indicates the variance of the occupants (ie the
variability of the possible mumber of occupants), which the tank compliance caloulation uses
as an mput. The toolassumes the mean and standard deviation of occupants as shown n the
table below. However the option exists of over-riding these asswyptions by stating an
occupancy level ranging from 0.5 to 8 and a user caloulated standard deviation level,

It should be noted that if a user defined value for the mean is given, then the standard
deviation value should also be provided.

No. of Standard deviation
No. of Occupants per jofoccupants per
Bedrooms upants pe URAns p
house house
1.39 0.56
2 1.74 0.73
3 2.35 1.02
3.02 117
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3 3.60 1.32
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Daily consumption per person ({/pd)

This 13 an estimated overall domestic nor-potable water consumption rate per day on the
basis of regular datly use throughout the year. The defauli consumption rate consists of 21
hitres per person for todet flushing, 19 Tives pey person for washing machines and 0 litres per
person for other regular uses, which are based on Watprwise nfanution {2010} . The tool
allows users to over-ride the value.

Hackiedon

Average annusal rainfall depth (wean)

This represents the annual average ramfall depth. This can be estimated for a site using the
Stormwater Storage Tool which has a map layer which provides this information, or # can
be obtamed from FSR or FEH mappmg. 1t should be noted that there is no default vale
available for this entry ie 1t must be entered by the user.

At present, it is assumed that climate change will not have a significant influence on total
annual depth of ramfall The methodology presumes that there & not a great deal of
difference in ramnfall depth between the seasons. This latter asswmption is predicted to
change to wetter winters and drier sumumers. This means that the method will become more
conservative n dealing with summer stoross and a greater chance of fatlure in winter.
However the valus of controlling stormwater volume s highest in summer (sumimer flooding
and water quality in rivers) so this trend is seen as bemg acceptable for using this procedure.

1t should be understood that all rainfall is mportant for assessing Yield, while one extreme
event 15 used for the design event for stormwater management.
Hackie Ton

Mo. of rainfall events peryear

This 1% an estimated value, This is an estimated value, indicating how many rainfall events
generally occur per vear. It s used for estinating total annual depression storage losses. It is
advised that the range should be between 100 and 200 events, and & a fimction of the
location of the site.

Back o Tan

Depression storage loss ()

)

This represents the intial wetting loss for each ramdall event. The defiult value s determined
by the Roof Type. For 2 Standard Pich roof # 15 0.5 nam, whilst for a Green Roof, #18 3.0
v The valid user-defined values range Fom 0.1 mnto 1.0 mm for a Standard Piich roef

ARUN DISTRICT COUNCIL FP/170/15/DOC

bt Ay dleuds.comfainwaterhanesting edsizing .aspx

£
3



IEON2035

UK Sustalnable Dratnage

and Bom 1.0 mmto 10 nan for a Green Roofor Flat Roof

As total vield is based on net runoff and as there are a minimuwm of around 150 events a year
across mmchof UK, “depression storage” losses (ie ramfall depths before runoff
commences) will amount to quite a large total rainfall depth over the vear fe. 75mm
reduction in the net ramfll fom standard pitched roof if 0. Smm depression storage is
assummed. Caution should be taken 1 using high depression storage values for surfaces lke
green roofs as seasonal runoff characteristics will be Inked to both antecedent conditions
and evapotranspiration characteristics.

Hack o Ton

Runoff coefficient

This represents the percentaThis represents the percentage of ramfall loss mcluding
mfitration, evapotranspiration, splash ete. The default value is determined by Roof Type.
For Standard Piteh, the default 15 set at 0.9 whilst for 2 Green or Flat Roof i1 0.7, The
valid range for user-defined entries 1 ffom 0.5 to 1.0.

General guidance on roof runoeff for ramwater harvesting is provided by BS&515 (lnk).
Users should be cautious when evaluating systems for roofs with high losses, particularly
green roofs, as the mdvidual design of the roof will have a significant influence on the
hydraulic behaviour. Although the facility to assess green roo® has been provided, the runoff
assurptions are unlikely to be representative of the real system behaviour. A time series
based model would be needed to carry out this detatled analysis to take account of
VATIHONS I cvapotranspiation.

It should also be noted that a simphification made i this tool is that the Runoff Proportion
Coeflicient for the Annual Rainfall Depth and for the Design Rainfill Depth are the same.
However, s reality they are likely to be different.

Back e Top

Filter coefficient

This represents the percentaThis represents the percentage of the rainfall lost in the flter
device within the ramwater harvesting system. The valid range for vser-defined entries is
from 0.75 to 1.0,

The supplers of the ramwater barvesting system should advise on the performance ofthe
fiker, both for ordinary events as well as high mtensity rainfall

It should be noted that a simplification made m this tool is that the Filter Coeflicient for the
Annual Rainfall Depth and for the Design Rainfall Depth are the same. However, in reality
they are likely to be different

Hackiodop

Design rainfall depth (mm)
This 15 the design storm rainfall event depth that requires control by the rainwater harvesting
tank. The default value 18 based on the present day 1:100yr 6hr event. This is a valse of
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around 60mm for nuuch of the UK.

Ratio ¥/D

This represents the ratio of This represents the ratio of Yield (roof tunoff volume having
taken account of any losses) over Demand (total consumption vohure by occupants m the
property). When it is no more than 0.9 the tank can be used for both stormwater control
and water supply. Otherwise, it &8 considered feasible only for non-potable water supply and
not for stormwater management.

Back o dop

Tank size (#°)

This s the storage volume ¢This s the storage volume calenlated using the “Kellagher and
Geroln Methodology” using all the mput data above when Y/ 8 no more than 0.9
otherwise the sizing for non-potable water supply only is based on that the volome required
is the lesser of 5% of the annual Yield {Y) or 5% of the annual Demand (D).

Bagk o Top

Compliance

This is the estunated probabThis s the estimated probability that a property of the type
specified will comply with storing the roof runoff from the design event; te that spillage will
not ocour from the rainwater harvesting tank. The probability will be less than 100% unless
the number of occupants is known and fixed.
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