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What is Dual Purpose Rainwater Harvesting?

How can it be designed?
Can we test it in the lab?

Will it work in the “
(
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What is Dual Purpose Rainwater

Harvesting?

PATENT SPECIFICATION |
Application Date: Aug. 27, 1927. No. 22,554 / 27, 2 93 ’ 2 24
Complete Left : May 29, 1928, |
Complats Accepted : July 5, 1926,

PROVISIONAL SPECIFICATION.

Improvements in Roof Rain Water Collectors.

Throtile i [Hetentiun volume
" e+
Ry ; [Cunaumptinn volLImE

|
SEWEI’Q_ Throtled overflow

Fig. 4. Retention and throttle type rainwater usage system.
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Our Research: Design Methods
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Introduction

The implementation of rainwater harvesting (RwH) in England and Wales has historically
been driven by water cfficiency considerations, such as thosc imposed under building
regulations or suggested by guidance schemes such as the Code for Sustainable Homes.

Even then, water demand management measures such as dual flush toilets, low flow taps
and watcrless urinals arc often used in preference (Grant, 2006), with RwH rejected on
financial grounds when a whole life cost asscssment is undertaken (Rocbuck et al., 2011).
However, rescarchers and practitioners have suggested that further investigation of the
stormwatcr source control bencfits of RwH is warranted, for example, their role within
sustainable drainage systems (SuDS) (Hurley et al., 2008; Gerolin et al., 2010; Kellagher,
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2011; Mclville-Shreeve et al., 2014). When considered together, these dual bencfits could
cnhance the uptake of residential systems, particularly if technological innovation cnables :uﬂi“;z:d House (50m2) With Rainactiv
them to be realised within a single proprictary system (Debusk et al., 2013). Similarly, pmkRYmoﬂ;uithoutRainmiu=1_3ljs
Dcbusk and Hunt’s (2014) comprchensive review of international RwH literature concluded | Peak Runoff with RainActiv(5mm) = <0.081/s _
that further research is required into RwH’s bencfits as a stormwater management tool. Designed by

The basic configuration required to achicve these dual benefits is shown in Figure 15.1. i ‘ Checked by
The retention and throttle concept cffectively integrates water demand management and Micro Drainage Source Control 2013.1.1
stormwater management objectives into a single RwH installation. This includes dedicated ) .
storage for retaining runoff and limiting outflow, while protecting the volume required for Event: 60 min Winter
non-potable water supply. s

This chapter begins with a bricf review of RwH and SuDS, as well as existing approaches
to integratc RwH and SuDS in England and Walces. A new design method is proposed for 1.27]
the design of dual-purposc RwH systems, and the method is subsequently used to assess ol
the benefits of such systems for a case study development in Excter, England. Benefits and
limitations are discussed and conclusions drawn. 7 0B
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... NOow available “off the shelf”

- SuDS Control Valve

ﬂ Attenuation Capacity Element




Desighing RWH to mitigate droughts

AND flooding in a Changing Climate
A checklist?

Figure SR.1: Top six areas of inter-related climate change risks for the United Kingdom

Flooding and coastal change risks to communities, businesses
and infrastructure (Ch3, Ch4 Ch5, Ché)

Risks to health, well-being and productivity from high temperatures

(Ch5, Cheé)

shortages in the public water supply, and for agriculture,

energy generation and industry (Ch3, Ch4, Ch5, Ché)

0 natural capital, including terrestrial, coastal, marine and
reshwater ecosystems, soils and biodiversity (Ch3)

0 domestic and international food production and trade
(Ch3, Ché, Ch7)

MORE
ACTION
NEEDED

erging pests and diseases, and invasive non-native species,

affecting people, plants and animals (Ch3, Ch5, Ch7)
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Designhing RWH to mitigate droughts
AND flooding in a Changing Climate
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The Miliboot : Underwater Feature

Do you need to visit the countryside i Impl'e§s YOIIJI'
to appear on the news, but ~ local fish with
have never been before? i the amazing

Worry no more, submersible...

with the amazing T34 KU G

Miliboot
Classy and yet classless, the Miliboot
s not green or posh or branded in Half fish, half gnome, the
any way that will make you look I J MER-GNOME is today's
ridiculous... unless you let the { 2L answer to the problems
water get in over the top of climate change for the

ordinary garden lover

Says TV's Ed Miliband .
“Oops, my feet are wet!” VARIETIES: Gardening,
Fishing, Drowning

Choice of colours: .
Price £9.99 (er boot Bob Crow Black (that's it) Price £37.99  (Dredging not available)




Conceptual Model

2065 — With RWH

TODAY — No RWH

Too much rainfall - flooding, sewage spills, pollution

___________ 40

YWolume of rainfall

™~ Too little rainfall — drought

WVolume of rainfall _— System Failure O

Existing threshold of failure . . . _ . Level of failure following widespread adaptation — .- ... ..
(e.q. rainwater harvesting uptake)

Implementing Smart Rainwater Harvesting for Climate Change Adaptation (Melville-Shreeve et al. 2016)
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An Industry-wide Hypothesis?

If we install RWH it will achieve source control by reducing
discharge volumes and peak discharge rates.

Traditional drainage
systems pre-development !
1

[
With SUDS systems
post development




An Industry-wide Hypothesis?

Are RWH tanks empty when the storm comes?

BRITISH STANDARD BS 8515:2009+A1:2013

b) only 2 out of 3 houses are effective in preventing stormwater
runoff.

NOTE All houses with a Y/D ratio less than 0.9 normally store significant
volumes of rainfall in their tanks. However where Y/D > 0.7, this

methodology is not conservative for controlling runoff for the design F
event due to the random nature of rainfall. =
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Flow Rate {Litres per Minute)
=
[

Drain down curves: Flows discharging from RainActiv filter

for a range of orifice sizes
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How can we fund more RWH?

Image courtesy of www.rainwaterharvesting.co.uk
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" -Protected against pump failure and
power cut.

-User configurable modes.

-Simple to install, one piece shallow
dig tanks reduce installation costs.

-Submersible pump means silent
operation.
-Safe, Clean, Non-potable water.



Dual Purpose RWH fits the developer’s needs
and budgets to manage drainage.

Meet the “Drainage” Planning Conditions




Benefits for developers?

RainActiv | SuDS Control Valve

| Attenuation Capacity Element
<— To Drainage System




Potential Large Site Benefits
Current With RainActiv

Site using

—\5/ Rain
Activ

e SuDS built at source, 1 plot at s

* Reduction in green spacealletatadmSititipordacreased
* Regulators can request angsohisiprgensdne-dlw control
for all storms up to 1 in Q. ¥eaktics?




Evaluation Tools:
Rainwater Management Dashboard

] 5-101 Tank Level ¢ -101 Tank Level
; . _ LOCATIOI_“ . Modelled Rainfall Volumes, Rainwater Tank Level and Stormwater Overflows
0 ON Analytlcs Stream. Demand KK1001-Pilot Site Year: 17 Roof Area (m?): 1000 Daily Demand (L): 2000 Tank Size (L): 50000 Runoff Coeff: 0.9
100000 v : o TP T ©
" |'|‘ U i R N VL ‘ ‘ |||\'|' T |||HH|II [ ||‘
@OFF 90000 g
10 10001 g
: : El
; : : 50000 z
: 20000
5 SO U | S N o | 20000 5
3
w000 oo B
0 I [ l | l = = Rain (L)
i i i 50000 o
ES
E

Rainwater Tank Level and Spill

Volumel (L)

: 40000

Oct 24 Oct 26 40000 ~—Tank Level End of

— - 0000 Day
. 30000
) D - 60000 — Attenuated Overflow
byl 1 | = Jusnls ’ 20000 Volume
L 4 Fpow s y 4 L0000 70000 —Uncontrolled
2 8 JL&. II‘\ Overflow Volume
o A A A A 1 Jl
04 9106 o

80000
at/ol IR 01/03 31/03 304 30/05 29/ 29/07 28/08 27109 2711
Date

26/11 26/12

$-101 Tank Level

t Level Loggers

Swett Curremt
®

AA Watershed 1201-Pilot Site . .
Site Locations ...
Timstep: T1901 of 3650 E :

- 549 em

Extevan
o)

333 cm

2073 UapQuest - Porsone SI613 “Map 3t © Oper S ruiies snd COnAIAT A, OOUL” | Tems




Emerging Case Study Data

5m3 RWH tank supplying 30-60m3/annum...
With 2.5m3 attenuation capacity.



Case Study: Preliminary Site Data
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TWENTY65 where next?
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Results —-Water Demand

Reduced by 29% from 70.2m3 to 49.8m3 = £623/annum
Payback of 4.5 years with installation cost of £2,800.

Water demand, daily profile, 2015 versus 2016 for month of April

12 /
, 2015 2016
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TWENTY65 where next?

Urban Demonstrator, Tyseley s

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

Plugin Hay Mills — Community Engagement
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Key Messages?

1)

2)

)

RWH systems can be designed to achieve multiple
objectives, (e.g. reduce stormwater flooding and
mitigate drought)

Dual purpose RWH can be achieved through
appropriate design of the installation to satisfy
planning objectives (e.g. control discharge in the 1 in
100 year rainfall event)

True multiple benefits of RWH represent the focus of
our ongoing research projects in TWENTY65
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