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D=l Tionscnaimh / Projects wawditierdrs

Living Learning

Nualaiocht i nDearadh do Bhailit Baisti / Innovation in Rainwater
Harvesting Design

» Pilot Rainwater Harvesting Study 2005 — 2009, DOEHLG
« School Rainwater Harvesting Study 2009-2012, DOEHLG

Corais do Choireail Fuiolluisce — Gan aon sceitheadh / Zero Discharge Wastewater
Treatment Systems

* Reed Bed WWT System, 1996-2002, - Fingal Co. Co.

* Hybrid Reed Willow Bed WWT System, 2007-2012 - South Dublin Co. Co.
Teicneolaiocht Chui / Appropriate Technology

« Sierra Leone, 2009-2013 — EU Funded Program

«  Water, Wastewater, Solar, Wind, Pump technology, 2011, EMAS, Bolivia,

* Low Cost Pump Design, 2012 CANZEE, UK
Cdarsai Traenala / Training Courses

« TECSPAR Technology Transfer Project, 2005-2008 EU Alfa Programme in
association with Polytechnic University of Catalunia, Spain and the
University of Padua, Italy and University of Medellin, Colombia, University
of San Luis Potosi, Mexico and the University of Conception, Chile.



Fadhbanna infreastruchtuir ag pobail

tuaithe in Eirinn.

- Solathar uisce

- Coireail fuiolluisce no Séarachais

- Solathar Fuinnimh

- Jompar



An Cuardach ar Infreastruchtur Pobail-

Bhainistithe Athléimneach

TEICNEOLAIOCHT POBAIL m

e Uisce e an Bholaiv . Singeapér

e Séarachais ¢ Oilean Elgg . Philadelphia

e Fuinneamh



Teicneolaiochtai le dul i ngleic leis na

dushlain

- Bailiu Baisti
- Leapacha Giolcacha/Leapacha Saileach

- Corais Fuinneamh — Gaoithe, Gréine,
Uisce.

- Taisteal



Cas-Staideir

- Eire.....An Boinn Combhshaoil, Ceathru
Chalaidh, BAC Theas

- Albain.....Eigg



Muineann Ga Seift!

- Struchtuir phobail...chun an &
teicneolaiocht féinsholathraithe a roghna
agus a chuir ag obair

- Struchtuir phobail ...chun na tionscadail
seo a mhaoirsiu agus a riar.

- Struchtuir phobail...chun an
infreastruchtuir a bheith pobal-
bhainistithe



Nualaiocht

- Ni bhaineann Nualaiocht
le Teicneolaiocht amhain

- Ta smaoineamh/fealsunacht ....
smaointe nualaiochta
chomh tabhactach céanna.
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Suiteail Ti, Contae Cheatharlach

. . Comhphéirteanna don Bailia Béisti
Domestic Installation, County RWH System Components
Carlow.

Dion an Ti / Roof Surface

Scagaire Baisti / Rainwater Filter

Umar Storala Baisti / Rainwater Storage Tanl

Caidéal / Pump

Coéras Bainistiochta Solathar / Supply

Management System

6. Umar Cinn Baisti / Rainwater Header Tank

7. Umar Cinn don bPriomhlionra Uisce / Mains
water Header Tank

8. Pioban Sceithe - coras draenala dromchla
Overflow to surface water drainage system

@ 9. Barrlionadh Uisce 6n bPriomhlionra / Mains

water top-up
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Microbiological Chemical

contamination contamination
ﬁfﬁﬁ
Carried by . Blown dust “‘ashﬁil out
vector of air
- Rooftop -
Direct entry Carried by water
into tank entering the tank
Residence in
the tank
Tank outlet
Ingestion 15




Caidéal / Pumpa:
Teaschéireail / Heat Treatment

Bru Ard / High Pressure

Bailit 6n Dion / Roof Catchment:

Dighniomhachtu teasa /

Heat Inactivation

/\adaiocht UV / UV Radiation

PN

Céras Uisce Te / Hot Water

System:

Céireail Teirmeach / Thermal
Treatment

Scagadh / Filter:

Solaid ar fuaidreamh a bhaint / Suspended Solids Removal

Umar Stérala / Storage Tank:

Driodru / Sedimentation




Bailiu Baisti: Torthai

MPN/100ml
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Torthai lomlan Drélannach /
Total Coliform Results
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Torthai Bachaillin Drélannach Faecach
Faecal Coliform Results
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Caighdean Uisce/Water Quality:

Caighdeain Uisce Snamhna an AE:
EU Bathing Water Stds. 100%

Caighdeain Uisce Oil an AE:

EU Drinking Water Stds. 37%
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Staidear sa Todhchai

e Staidéar ITBAC

“Ratai dighniomhachtaithe teirmeach
uisce te ag teocht 55° agus 60° "

“thermal inactivation rates at hot water
temperatures of 55° and 60° "
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Ceathru Chalaidh




1. CEAPADH ON DION / ROOF CATCHMENT ] o
2. CORAS SCEITHE BAILIU BAISTi AGUS SCAGAIRE

RWH SYSTEM OVERFLOW & FILTER

.l‘ . e

Eﬁ

ARV

3. UMAR CINN BAILIU BAISTI
RWH HEADER TANK

5. SCEITHEADH BAILIU BAISTI . . . i
RWH OVERFLOW 4. BARRLIONADH UISCE ON bPRIOMHLIONRA / RWH MAINS WATER TOP UP
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Monthly Supply-vs-Monthly Demand
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Water Use / Supply (m?)

2.81 m3/dalta/bhliain an Usaid in aghaidh an duine a bhi i gceist thar 21
mi
1.49 m3/dalta/bhliain an Usaid uisce (nach bhfeadfai a 6I-WC) in aghaidh

an dalta
Per capita consumption over the twenty one month period of the study was

recorded as 2.81 mP/pupil/year
Non potable (WC) water use consisted of 1.49 m?®/pupil/year.




Monthly Supply-vs-Monthly Demand
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Bailiu Baisti: 52% d’Usaid iomlan an t-uisce nach bhfeadfai a 6l (WC)
An bPriomhlionra / Na Mains: Chuir 48% den t-uisce ar fail

RWH system - 52% of the total non potable (WC) water usage.

Mains water top up provided 48%o.
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I'npping trough
(metered)

‘Reed bed treatment system
Two stages of dounflow
One honizontal

Effluent level
control chamber

Muln layer matnx

Reeds planted in
dappropnale grai el
| mainx
Discharge to water .
course or settlement

pool

Moodie, M. (1992)
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Atha Cliath Theas

- 8 saoraid Hibrideach: Leaba Giolcai &
Saili

v Hybrid Reed and Willow Bed Facilit

Dearadh agus togadh
Coras Coireala Leaba
Giolcai Hibrideach ag Lana
Ui Loingsigh i limistéar
riarachain Combhairle
Contae Atha Cliath Theas

A hybrid reed bed
treatment system (RBTS)
was designed and
constructed at Lynch’s
Lane, County Dublin in the
administrative area of
South Dublin County
Council (SDCC).




SVF Reed Bed

PVF Reed Bed

HF Reed Bed

Willow Bed

Y
= .

lllllll 7

I]lllllllllll

||I|I||[||||I

South Dublin Co. Co

Clondalkin Reedbeds

Willow Soakaway

Don Mac D 27th August 07




Influent | [PVF Reed Bed | gyr peed Bed i da g &
— ‘,__7.',1_.<,;‘ ; HF Reed Bed Willow Bed
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Influent @ PVF Reed Bed

| SVF Reed Bed|

HF Reed Bed Wl”OW Bed

ol
PR

PVF bed SVF bed HF bed Willow bed

Design Surface 1 m?/pe 1 m?/pe 1 m?/pe 3 m?/pe

Area / pe

Surface Area  15m? 15m? 15 m? 45m?

Number of 4 i 1 Number of

Cells ridges 8,
Number of
channels 9

Area provided 16 m? 8 m? 1.8m? Average

for influent channel/ridge
width 0.44m

Media Depth  0.6m 0.6m 0.6m channel/ridge
depth 0.54m

Porosity 0.37 0.37 0.37

Characteristics of Reed and Willow Bed Wastewater Treatment Faciligy
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Monatoireacht

Sreabha / Flows:

e Rinneadh taifead an t-am ar fad ar
insreabhadh / Inflows were continuously
recorded.

e An mean-rata lodala hiodralach / The average
hydraulic loading rate: 4.7 m3/d.

e Raon Insilteach/Influent Range: 11 - 22 p.e.
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Fuiolluisce / Wastewater, (Q;,)
{ Sceitheadh / Outflow, (Q,)

ZN _;,Sl’é?élu drr’ﬁiscumar Uisce Dromchla/ 3
Storage in Surface Water Reserv0|r (Ss)

Storail i dTaiscumar Screamhuisce /
Storage in Groundwater Reservoir, (Sg)

Gniomhd Ribeach / Siothld Domhain / Deep Percolation

Capillary Rise
priary 48



Feidhmiu an Leaba Saili

e Ni raibh aon sceitheadh on leaba saili le linn an
treéimhse monatdireachta / No outflow was
observed from the willow bed during the
monitoring period.

e Go minic, bhi tréimhsi ann nuair a bhi an leaba saili
tirim go hiomlan / There were frequent periods
when the willow bed was dry throughout.

49



Feidhmiu an Leapa Saili

e Nil aon Sceitheadh
e Zero Discharge

e Nil aon Mhonatoireacht
e No monitoring

50



Feidhmiu an Leaba Saili

FEIDHMITHE FEIDEARTHA EILE
OTHER POTENTIAL APPLICATIONS

51



CORAS HIBRIDEACH TEACH AONAIR
SINGLE HOUSE HYBRID SYSTEM

Primary
Settlement Tank Distribution pipes
mhob Waste water mho@f mhoS
O i Floyv
O Grey water VR
\_/
mho3 mho4 Vertical flow Willow
Constructed Reedbed Bed

System Characteristics
o Inflow separated at source

e VFRB

— Surface loading rate 2m2/p.e.

— Surface area 8m? ———/
—  Filter Depth 1.0m (graded sand, 0.25 < d,, < 1.2mm) A\
— Drainage layer 0.2m (40mm aggregate)

— Bentonite liner (1.0 x 1019 m/sec)

— Siphon pumping system

— Distribution System 32mm perforated pipework

— P.Australis, Density 4 plants/m?

e Willow Tertiary Treatment System N~

— Compacted natural clay liner

0.2m embankment topsoil

O

Filt d
ilter san I 1.0m

A

\ Drainage laye{) ¢ 0.2m

0.5mm membrane

52
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An Cuardach ar Infreastruchtur Pobail-

Bhainistithe Athléimneach

TEICNEOLAIOCHT POBAIL m

* Uisce e an Bholaiv . Singeapér
e Séarachais « Oilean Eigg e Philadelphia

e Fuinneamh
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TIONSCADAL AISTRITHE TEICNEOLAIOCHTA, DTC
DTC TECHNOLOGY TRANSFER PROJECT
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Solathar Uisce Pobal Bhainistithe

Community Managed Water Supply S
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Solathar Uisce Pobal Bhainistithe
Community I\/Ianaged Water Supply
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An gnas gach maidin / The Morning Ritual







lonad Acmhainni / Resource Centre )
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Suitealacha an lonaid Acmhainni /
Resource Centre Installations




Torthail:

BREISLUACH
ADDED VALUE

AISIOMPU NUALAIOCHTA
REVERSE INNOVATION
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BOLIVIA WATSAN

Rural Water
M Rural Water

80
75
/70
65
60
55
50
45
40

1990 1995 2000 2005 2010
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IONAD TRAENALA EMAS /
EMAS TRAINING CENTRE




COINCHEAP EMAS / EMAS CONCEPT

e Teicneolaiocht — Déan féin é: caithfidh an bunabhair go léir a

-----

e Breisluach: Mas mo breisluach a thugtar d’uisce, sin mas mo a
bhionn an t-Usaideoir ag brath ar an uisce. Mas mo a bhionn
daoine ag brath ar an uisce, sin mas mo a theastaionn on usaideoir
cothabhail a dhéanamh ar an tseirbhis.

70



eGnathpumpa - Standard pump
ePumpa Ardbhru - High pressure pump
ePumpa Cainniochta - Quantity pump
ePumpa Uiscitchain - Irrigation pump

ePumpa Muileann Gaoithe - Windmill pump
Pumpa Gniomhachtichain - Activation pump

71



Pumpai Gaoithe

baintear Gsaid as an pumpa EMAS
traidisiiinta ata ceangailte le gléas a
bhaineann leas as cumhacht na
gaoithe chun uisce a phumpail.

uses the traditional EMAS pump
attached to a mechanism which
harnesses the power of the wind to
pump water.
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Go leor pumpai ag toibreacha pobal / Lo
Multiple Pumps at community well L eapNas ar
' | Thoibreacha

tochailte le
lamh /
Improved
Hand Dug
Wells

Bailiu Baisti - Rainwater Harvesting



Tancanna

CLUDAIGH AR THANCANNA
BAILIU BAISTI /
RWH TANK COVERS

TANCANNA
CITHFHOLCTHA /
SHOWER TANKS

TANCANNA STORALA DO
BHAILIU BAISTI
RWH STORAGE TANKS

SCAGTANCANNA DO BHAILIU
BAISTIi/ RWH FILTER TANK S74



Seomrai Folctha

111

EMAS latrine for urban applications VIP Latrine with air pipe
with odour filtration unit attached
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Téitheoir uisce gréine i La Paz ar
Téitheoir uisce gréine ti ar chostas iseal  chostas iseal / Low cost Solar

/ Low cost household solar water heater ~ water heater, La Paz

76



Téitheoir uisce gréine le plata — nios
éifeachtai / Solar water heater with plate
fitted to improve efficiency

Teach niochain pobail le

Téitheoir gréine don uisce /Téitheoir uisce

Community Wash House gréine le scathain —

with solar water heaters nios éifeachtai /
Solar water heater
with mirrors to
improved efficiency




SHOWER

Shower Units at training centre with water
pumped through solar water panels




FERROCEMENT SINK

Vo Sl
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R 0\ o TEERSLEN

Ferrocement Sink fitted to EMAS shower house
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Rainwater filter comprising fleece

g »1-'-;';, \\ g i ::"..w : }’ .
material

Iron removal using a fleece material filter

Latrine odour removal system using

straw material housed in an air chamber
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Fabricating the EMAS Standard pump
valves

Fabrication of EMAS Quantity pump valves
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Luacht Méadaithe
“Added Value *

I Bk

Family rainwater harvesting water supply system



Tobalr

Fitting the standard EMAS handpump to
family well in Corapata




Seirbhisi Pobail

S e e it

<03 = ——— =

P_hoto Showirlg . — ~ Community Wash
village supplied e House with solar
from manual e —— S water heaters

pumping from
wash house

Community Wash House






“An Cuardach ar Infreastruchtur Pobail-
Bhainistithe Athléimneach in Eirinn”

e Ni Custaimeéir / Tomhaltoir an Pobal
Community is not a Consumer / Customer

e Pobal / Community:
— Foireann Deartha / Design Team
— Foireann Airgeadais / Finance Team

— Feidhmiu & Cothabhail / Operation &
Maintenance

86



IGG ELECTRIC

Eigg is not connected to the mainland electricity supply. 66 ELECTR/Q
After decades of diesel generators, Eigg Electric provided ‘\d« Gy,
i : T

Welcome to 24 hour power for the first time in February 2008.
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EIGG ELECT

Eigg is not connected to the mainland electricity supply.

\GO ELECTy,
After decades of diesel generators, Eigg Electric provided ‘\Q, Q‘P
24 hour power for the first time in February 2008. A -‘~‘-’—‘-" .
‘. o Y !\ ','

EIGG RENEWABLE POWER
COMES FROM

Thern = a finfte amount of sectricity avisiable To ensure
nobody goes Shor, 8ach house has 3 maximum use lmt s R “y ==
ot any ono trme of SKW and each businass 1T0MW g S

.
ENOUGH FOR EVERYONE “}I: | ptie i

Ths s enough for most homes; low enengy ights, a TV, o)
an sachiec kettle, a computer and a washing machine .
al together run on less than SKW. Spreading our use .:-
throughout the day s easy and OWL meters foll us how
Wind =54 much wa'ne using moment by moment :-L':o- -
SN T et 4 sourown, e P A0 TE] (e sectety
MORE n‘AN WE NEED NTLENE P e ) W P rers Torver] The (Ve S el

w00 VR Turtes U] Dl A v
Sometimes Egg Blectnic produces more electnety than
15 Needad, 50 'We Use The axcess 10 haal Conyrunty I el s Saat urnerpraesd Ky o Gond
Duldings. ¥ you see a fan heater on in the wating room
or community hall, wo're Not wamsting slectncity, we're
making oo much!
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LAIG HYDRO

100kW

4 WIND TURBINES

6kW EACH

BATTERIES 96x4Volt ; /

212kW Capacity

is generated, batteries charge.
() When extra power is needed,
\__J the batteries feed the grid.

6kw m
)
ﬁ ﬁ Q)
aD—ah i
=03
@3 PV PANELS

Y aw o

TRANSFORMER

Low Voltage .—@—.ngh Voltage Grid

When surplus energy o
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Singeapor / Singapore — “Innovations in strategic
vision leads to innovations in technology”

Bailid Baisti/  Uisce NEWater Dishalannu /

: vt At - [ hshlanaithe
Rainwater Importailte - e ans L
_ p 6 thionscail Desalination

Harvesting Imported - Reclaimedwaterfor = e ithe

e o oae £ : non potable industry : :
Bailit Baisti 6 cheantair Wate r - Uisce na farraige
cosanta agus ) N (amach anseo)
neamhchosanta / - 6 Mhalaeisia - Reclaimed
collected from unprotected - Malayasia - seawater (future)

and protected catchments

“Water dominated every Government policy~

Prime Minister Lee Hsien I?ogong
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Singeapor:
A Bailiu Baisti 6 cheantair uirbeach neamhchosanta
! al P Unprotected Urban Water Catchments

D] -1

i
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Singeapor — Bailionn gach braon uisce
Harvest every drop of water

“Two thirds of

Singapore is

already a water

catchment”
Bailiu Baisti ar an Baisteach seolta Scaoilte chuig
lathair chuig canalacha taiscumair
Rainwater harvested Rainwater channelled Discharged

on-site to canals to Reservoirs




Baraiste na Muirine / Marina Barrage

Solathar Uisce / Water Supply:

. Damming of the Marina Channel created a 10,000
hectacre water catchment meeting 10% of
Singapore Potable Water Supply Demand

Rialuchan Tuilte / Flood Control:

—High rainfall with low tide = weir

W - High rainfall with high tide, =, rainwater pumped
© over barrier to sea

. —“we used to keep people away from our
-~ water...now we want to attract them to the water as
7 aresource, amenity”

g,z_ -Active Beautiful, Clean (ABC)




Singeapor —acmhainn is ea fuiolluisce

“wastewater Is aresource”
NEWater

Fuiolluisce athshlanaithe ar ardchaighdean
d*asaideoiri tionsclaioch (uisce nach bhfuil le hol)
Tionscal Earrai Leictreonacha
Ginidint Cumhachta
Aerchairia

High quality reclaimed wastewater for non potable
industrial users

Electronics industry

Power generation

Air conditioners

PRESSURE
TUBE




Nualaiocht — Ni Teicneolaiocht amhain!

Innovation - not just technology!

v
LK
Yoo

e “The Singapore example indicates that it is
unrealistic to expect the existence of an efficient
water management institution in a country, in
the midst of other similar mediocre
management institutions...

e Water management institutions in a country can
only be as efficient as its management of other
development sectors.”

(Tortajada, C, 2006)
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“An Cuardach ar Infreastruchtur Pobail-

Bhainistithe Athléimneach in Eirinn”

Bling Glas ?
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Beartais Spreagtha san AE:

- An Ghearmain

e Bailitear Cdin Bhaisti 6n méid uisce a ritheann chun srutha isteach sa UK AS08 oters
séarach stoirme aitidil 6 bhrat dromchla neamh-thréscaoilteach an ti. France

e Rain taxes collected for the amount of run off into the local storm
sewer that is generated from the impervious surface cover of the property.

I I An Fhrainc

e Ta lacdiste canach de 40% suas go dti €5,000 curtha ar fail do Chérais
Bailithe Baisti

e A tax rebate of 40 % up to a maximum of € 5000 is be provided to
systems.

I I An Bheilg

e Reachtaiocht Naisilinta — Caithfidh Cdrais Bailithe Baisti a bheith
suitedilte i bhfoirgnimh nua go Iéir do leithris agus d’Usaid uisce

lasmuigh.

e National Legislation - all new constructions need to have RWH
systems installed for the purpose of flushing toilets and external
water uses.

Belgium
11.5%




Group Water Scheme

A model for decentralised infrastructure supply in Ireland

Prior to 1950s/1960s — need for piped water supplies

In rural communities.

Group schemes flourished in the 1960s/1970s,
- local co-operatives and farm organisations
-the sector was providing drinking water to some 25% of the rural population.

"NFGWS (1997 / 1998)

A decentralised infrastructure model: GWS approach ensured local ownership and
ultimately the rapid expansion of water infrastructure in rural communities much

guicker than the development of Public Water Supply schemes.
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- Ta bru faoi lathair ar chorais
mhora larnacha .....

- Seans anois againn le corais
nua ata dilaraithe
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“An Cuardach ar Infreastruchtur Pobail-
Bhainistithe Athléimneach in Eirinn”

Réiteach faoi
Thionchar Seachtrach
Externally Driven Solution

Réitigh faoi thionchar
an Phobail
Community Driven
Solutions

Athru Straitéise
Change of Strategy

An Earnail sa Todchai:
Teicneolaiochtai Inbhuanaithe Feilitinach
| curtha in oiritint ag an bPobal chun dul i
ngleic le tosaiochtai Eacnamaioch,

Comhshaoil agus Sadisialta

B e
Pobail a Chumasu tré
Aistriu Teicneolaiochta
Empowering Communities

Through

Technology Transfer

An Earnail mar ata:
Easpa rannphairtiocht an Phobail
Easpa Inniulachta sa Rialtais
Nil aon Bheartas Forbartha Pobail

Existing Sector :

Lack of Community Involvement
Lack of Capacity in
Government Sector

No Community Development
Policy

Future Sector :
Appropriate Sustainable
Technologies adapted by

Community to meet Economic,

Environmental & Social preferences.

Oilitint & Feasacht Phobail
Public Education & Awareness

An Coras faoi lathair:
On bharr anuas
Current System -
Top - down

On Bhun Anios —
On Bharr Anuas
Bottom Up — Top Down




“An Cuardach ar Infreastruchtur Pobail-

Bhainistithe Athléimneach in Eirinn”

e Struchtuir Phobail — Forbair agus Treisigh &
Community Structures — Develop & Reinforce
e Oiriunu na Teicneolaiochta - Aisiompu Nualaiochta
Adaption of Technology — Reverse Innovation
e Breisluach Do Chach (ni amhain an Stat)
Added Value (For All — not just State)
 Geilleagar Glas - Geilleagar Uisce
Green Economy — Water Economy
e Oideachas & Oiliuint
Education & Training
e Athru Meoin - Singeapor / Philadelphia
Change of mindset — Singapore / Philadelphia:



Ceachtanna

IS FIU TEIPEADH”
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Ceachtanna

BREISLUACH
ADDED VALUE

AISIOMPU NUALAIOCHTA
REVERSE INNOVATION
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“Bealach nua le hUisce/

A New Way with Water”

Chun Straitéis Chomhthaite a fhorbairt d’Eireann, teastaionn:
To develop an integrated water strategy for Ireland we need:

e Smaoineamh Nualach / Innovative thinking

e Teicneolaiochtai Inbhuanaithe agus Athléimneach /
Sustainable and Resilient Technologies

e Leasu ar churaclam oideachais / Education curricula reform

e Gniomhaiocht Rialtais agus Phobail Comhordaithe /
Co-ordinated Government and Community Action

e Tuiscint do bhaisteach agus fuiolluisce mar acmhainni luachmhara
Appreciation of rainwater and wastewater as a valuable resource
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