


Abstract

This study w as undertaken  to  design and validate a new  dom estic  w aste  m anagem ent 
audit tool (W -M A T) that w ould  allow  w aste m anagem ent com panies to  track  w aste 
trends m ore efficiently. T he Environm ental P rotection A gency  (EPA , 2007) identified the 
lim itations o f  the current paper based  dom estic  audit questionnaire  tha t is used  by  local 
authorities to audit household  w aste and h ighlighted  the need  fo r an electronic audit tool. 
In 2007 G alw ay C ounty  C ouncil (G C C ), under the auspices o f  the  Local A uthority  
Prevention D em onstration P rogram m e (LA PD ), sought to  develop  such a tool, as the 
existing paper based audit m ethodology  adopted w as labour in tensive and costly  to 
adm inister.

The need  for such a  tool is driven b y  requirem ents to m onito r dom estic  w aste production  
and recovery  rates. Landfill is decreasing and w aste recovery  rates have  risen  from  19% 
in 2004 to 26%  in  2008. H ow ever, there  is still som e w ay  to  go to  achieve the  50 %  EU  
Landfill D irective (1999/31/EC ) d iversion target b y  2013. T his em phasises the need  for a 
greater understanding o f  household  w aste  com position, vo lum e o f  specific w aste  stream s 
and changing w aste trends. Increased understanding  o f  dom estic  w aste  stream s w ill allow  
local authorities and w aste  m anagem ent com panies to identify  and p rov ide  appropriate 
and efficient w aste m anagem ent options such as reduce w aste  production  at source, reuse 
m aterial w here possib le  and m axim ise  recycling. The local au thority  should  also 
investigate o ther available options such as incineration w ith  energy  recovery, com bined 
heat and pow er (CHP) plants, b io -refinery  plants and com m ercial com posting plants, as 
econom ically  viable and environm entally  sustainable alternatives to  landfill.

GCC therefore identified a  need  for an audit tool that is:
•  E lectronic based, to  reduce the cost associated w ith  data  capture, com pilation and 

analysis
•  Easy for the householder to  use
•  C apable o f  data storage and retrieval
•  Suitable for online deploym ent
•  A ble to generate w aste trends for large sam ple size (>1000)
•  M odelled to provide a profile  o f  the w aste  com position
•  D esigned to generate a sum m ary  o f  results, that is supported  by  result charts
•  A dm inistratively  ligh t fo r the local au thority  to deploy  and im plem ent

R eflecting International best practice  it w as decided to  base the W -M A T  audit 
m ethodology on a com bination o f  the Zero W aste N ew  Z ealand  and the Irish W aste 
C haracterisation, 2008 m ethodology. T he W -M A T w as designed  using  best practice  
softw are design m ethods that invo lved  needs analysis w ith  all stakeholders, design 
review  m eetings and field  trials w ith  28 households. T he w aste  m anagem ent audit 
m ethodology developed is based  on the w ell know n Excel spreadsheet softw are, w hich  
can be  easily  deployed on-line.

Both field trials dem onstrated that the audit tool w orked efficien tly  generating useful 
household  audit results in  the form  o f  standard  tem plate reports. T he results obtained 
w ere com parable w ith  existing N ational data, generating confidence in  bo th  the quality  o f  
the data and the ability  o f  the audit tool to capture accurate househo ld  w aste trends. W - 
M A T w as w ell received b y  G C C and it is expected that the  EPA  w ill roll out W -M A T  to 
other stakeholders in the near future.
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recovery  is increasing. H ousehold  w aste diversion from  landfill stood  at 26%  in 2008, 

com pared to 19%  in  2004. T here is how ever still som e w ay  to  go to achieve the  50%  

landfill d iversion target set by  the E U  landfill d irective 99/31/E C  for household  w aste 

for 2013. The W aste M anagem ent A udit Tool designed  in  th is study aim ed to 

facilitate this transition w ith  the collection o f  dom estic  w aste da ta  at source.

In 2008, 1.16 m illion  tonnes o f  m unicipal w aste w as accepted  for disposal at th irty  

one active landfills, com pared to  1.99 m illion  tonnes accepted at fifty  landfills in 

2001. The focus is on reducing the num ber o f  licensed  w aste  facilities w hilst ensuring 

that the rem aining facilities are w ell m aintained and run, thus reducing  the adverse 

effects on the environm ent.

Three w aste incinerators have been  licensed b y  the EPA ; tw o exclusively  for 

m unicipal w aste, the o ther dealing w ith  m unicipal and hazardous w aste. N one o f  these 

facilities have com m enced operations. The C onfederation  o f  European W aste  to 

E nergy Plants Ireland (C EW EPI) acknow ledge the w aste  m anagem ent h ierarchy  and 

state that w aste prevention  is the  m ost favored option, fo llow ed by  the reuse  o f  w aste 

m aterial and recycling. W here m unicipal w aste (household  and sim ilar w astes) 

rem ains after w aste prevention, reuse and recycling  activ ities, it can be  used to 

p roduce both electricity  and heat for industrial and household  users b y  u tiliz ing  w aste- 

to-energy plants, or incinerators w ith energy recovery  (C E W E PI, 2009). T hey  state 

that the benefits from  incineration  w ith energy  recovery  are:

>  R ecover the m axim um  energy value from  w aste, in  line  w ith  the E uropean w aste 

policy  to avoid w aste  o r use  w aste as a resource (C EW EPI, 2009).

>  H elp m eet European Landfill D iversion targets b y  prov id ing  an alternative to 

landfill for m ixed  residual b iodegradable w aste  (C EW EPI, 2009).

>  H elp m eet renew able energy targets, greenhouse gas em ission targets and 

energy security  o f  supply  targets (C EW EPI, 2009).

>  R educe the volum e o f  w aste sent to  landfill b y  up to 90%  and render it inert, 

extending the lifespan and im proving the quality  o f  existing landfill 

(CEW EPI, 2009).

In this W -MAT study an extensive investigation  o f  relevant factors associated  w ith the 

auditing and m anagem ent o f  household  w aste  is reported. T here  is a need for be tter 

inform ation describ ing the quantity  and com position o f  w aste  be ing  generated. This 

will allow  the appropriate strategies to be identified  from  the  num erous options that
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This W -M A T study aim ed therefore to develop a tailored , efficien t and cost effective

internet based audit tool to  replace the current paper based  audit m ethodology. The

local authority  has specified  that the W -M A T tool m ethodo logy  m ust be:

>  W ell structured (laid  out in  a logical sequence that facilitates audit 

repeatability).

>  Electronic, capable o f  storage and retrieval o f  audit data to reduce the paper 

trail.

>  U ser friendly  to  the  householder (set at the  appropriate  literacy  level and 

requires m inim al set up- tim e and training).

>  E lectronically  store data  (facilitate the easy  storage and retrieval o f  audit 

results).

>  C apable o f  se lf  generating  audit results in  tem pla te  form at, supported b y  graphs 

thus reducing the need for inputting duplicate data into tw o separate system s.

>  C apable o f  reso lv ing  household  w aste trends b y  European  W aste C odes (EW C 

codes) and househo ld  type and producing  quan titive  results.

>  O f low  adm inistration cost to the local A uthority.

>  A ccessible to a w ide cohort o f  householders (com patib le w ith w eb based  

applications).

>  V alidated in the field (design testing, pro tocol testing  and field trials using  a 

household field trial).

1.3 Aim and Objectives

The aim o f  this pro ject w as to design and validate  an in ternet based dom estic  w aste

audit tool suitable for G C C, other local authorities and com m ercial w aste facilities.

To achieve this aim , a num ber o f  objectives w ere set:

1. Conduct a literature review  to iden tify  various defin itions, legislation and policy  

actions that relate  to Irish dom estic w aste and exam ine state o f  the art N ational 

and International w aste audit m ethodologies.

2. Establish a design m ethodology that allow s all stakeholders to review , validate 

and com m ent on successive iterations o f  W -M AT during developm ent.

3. D efine m etrics b y  w hich the outputs can be  assessed and com pared.

4. D esign an audit tool that can be  used  to  conduct househo ld  audits, that is easy 

for the householder to use  and provides results that are easy  to analyse.
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1.4.1 Experimental Research

G ile (1990) states that “over the years, experimental research has become very 

important in the eyes o f  researchers in many disciplines, inter alia in the behavioural 

sciences, psychology, linguistics and psycholinguistics in particular, to the extent that 

many equate ‘science ’ with experimental research and deny ‘scientific value ’ to any 

endeavours which are not experim ental. T hese studies are research  activ ities in 

which the im pact o f  an activ ity  is m easured  b y  offering it to  one group w hilst 

w ithholding it from  another. T hey  are used  to  establish  cause and effect and the 

em phasis is on  controlling the variables in  such a w ay  that the cause o f  an effect can 

be  attributed to  one condition. The valid ity  o f  th is sort o f  research depends on  random  

assignm ent o f  individuals to the groups that are be ing  com pared, the  am ount o f  

control that is exerted over extraneous factors, how  the treatm ent conditions are 

m anipulated, w hat is m easured  as outcom es and ho w  groups com pare.

1.4.2 Survey Research

Surveys are used  to describe attitudes, op in ions and behaviors o f  a group. T hey are 

typically  adm inistered in one o f  tw o w ays, e ither a t a  m om ent in  tim e over a cross 

section, or over a length  o f  tim e w ith the  sam e population. This latter m ethod  is often 

used to find changes o f  opinion or to  iden tify  trends. In cross sectional research, the 

intention is som etim es to describe current p ractice  o r to evaluate a program  or activ ity  

in w hich the participants have been  involved. Surveys have been  used  in  em pirical 

research w ith bo th  adults and children for m any  years w ith  B ogdan and B ik len  (1998) 

reporting that surveys w ere carried out w ith  children as early  as the 1890s. This 

approach is relevant to the validation o f  W -M A T  and the results ob tained  as d iscussed 

in  C hapter six.

1.4.3 Case Study Research

There are essentially  tw o instrum ents for su rvey  research; these are the questionnaire 

and the interview . In a questionnaire it is the participan t that records the data, in  an 

interview  it is the researcher that records the  data. Interview s can be  carried out in 

one to one settings or can b e  in a group setting, often referred  to  as a focus group 

(Krueger, 1994). For the W -M A T softw are application it em ploys the questionnaire 

and its developm ent is presented  in C hapters fou r and five.

1.4.4 Action Research

A ction R esearch is practitioner-led  or p ractitioner-based  research. It involves th inking 

carefully  about w hat one is doing, so it is also called a self-reflective practice.



>  W hy is an audit tool required?

>  H ow  w ill it be  designed?

>  W ho w ill benefit from  the study?

>  W ho w ill com plete it?

>  H ow  do participants access/return  the  inform ation?

>  H ow  m any feedbacks are required?

>  H ow  w ill the data  be  analysed?

>  W hat are the results being  used  for?

These questions are reso lved  through chap ter’s three to  six.

1.6 Existing Audit Methodologies

The initial review  gives an insight into the  Irish  w aste  m anagem ent fram ew ork. Since 

no single standard m ethod o f  m easuring  w aste  com position exists, either a t a  local, 

national o r international level, it is difficult to  com pare d ifferent survey  m ethods used. 

The figures quoted b y  the  EPA (2007) for uncollected  household  w aste  are estim ates. 

The estim ated quantity  o f  uncollected  w aste is calculated  by  each  local authority  and 

is reported  to the EPA on Sheet N o. 2 o f  the  local au thority  questionnaire. The 

uncollected w aste quantity  is generated b y  “ average w eight o f  w aste  collected  per 

household served” m ultip lied  by  the num ber o f  households no t served b y  a  collection 

service. The local authority  questionnaires are retu rned  to  prepare  the  A nnual 

Environm ental R eport (A ER). The E PA  adm its that there is an ongoing p roblem  w ith 

m unicipal w aste classification, particu larly  b y  operators at landfill. W aste operators 

using incorrect defin itions for m unicipal, househo ld  and com m ercial w astes affect the 

accuracy o f  data collected and as a resu lt th ey  categorise the  w aste  incorrectly . F o r the 

purpose o f  this study  the definitions ou tlined  b y  the E PA  (2008) N ational W aste 

Report (N W R) is used. T hey  define M unicipal Solid  W aste (M SW ) or M unicipal 

W aste as household  w aste, including com m ercial and o ther w aste that, because  o f  its 

nature or com position, is sim ilar to househo ld  w aste. H ow ever it excludes m unicipal 

sludge’s and effluents. In the context o f  the  N W R ’s m unicipal w aste consists o f  three 

m ain elem ents - household , com m ercial (including  non-process industrial w aste), and 

street cleansing w aste (street sw eepings, street bins and m unicipal parks and 

cem eteries m aintenance w aste, litter cam paign  m aterial, fly  tipped m aterial). The EPA  

(2008) define household  w aste as ” waste produced within the curtilage o f  a building  

or self-contained p art o f  a building used fo r  the purposes o f  living accommodation. 

Commercial waste is a term used to describe the non-household fraction  o f  municipal 

waste, which is produced by commercial prem ises such as shops, offices and  

restaurants, as well as municipal prem ises such as schools and hospita ls”. It also



This study is presented in seven chapters as ind icated  in  F igure  1.3 below.

1.8 Thesis Structure

Chpt. 1 
Introduction

Chpt. 7
Conclusions & 

Recommendations

r Chpt. 2 1
Literature 1

L Review J

  ^HHHIHiMr

Figure 1.3 Thesis Structure

Chpt. 5 
W -M A T

Methodology

C hapter one presents a  b r ie f  in troduction  to  the  study. T he second C hapter is o f  a 

qualitative nature, describ ing a literature rev iew  o f  past and p resen t environm ental 

m anagem ent trends. V arious N ational and International w aste  audit m ethodologies are 

discussed in  C hapter three. The W -M A T audit m ethodology w ill be  designed based 

on a com bination o f  the Zero W aste  N ew  Z ealand  (ZW N Z) and the  M unicipal W aste 

Characterisation Survey (M W C S) 2008, w hich incorporates the  E uropean SW A  

(2004) m ethodology. In C hapter four, various design m odels are d iscussed and a 

tailored design m odel is adopted to suit th is application. The detailed  design o f  the W - 

M A T audit tool is described in C hapter five. T he results o f  the  field  trials are outlined 

in C hapter six. The field trial results show  that the W -M A T tool operated  efficiently  

during the test phase. C hapter seven provides conclusions and recom m endations.
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sustain their lives on this p la n e t’ are the grand challenges facing the international 

com m unity  at the  daw n o f  the tw enty-first century. B y  the  tim e o f  the  W orld  Sum m it 

on Sustainable D evelopm ent, held  in  Johannesburg  in 2002, ach iev ing  sustainability  

had becom e a goal in  international com m unities, and a k ey  top ic  on m any  regional, 

national, and local po litical agendas.

O ur activities th rough the  burn ing  o f  fossil fuels, land use changes and m ore  in tensive 

agriculture have resulted  in  an increase in  the levels o f  G reen H ouse G ases (G H G s) in 

the atm osphere, especially  carbon d ioxide (CO 2). This increase in  G H G ’s enhances 

the a tm osphere’s ab ility  to  trap heat leading to  an increase in  the  average surface 

tem perature o f  the earth. "M ean annual temperatures in Ireland have risen by 0 .74°C  

over the p a s t 100 ye a rs"  according to M e E lw ain  and Sw eeney (2007). T his increase 

largely occurred in  tw o periods, from  1910 to the 1940s and from  the 1980s onw ards, 

w ith a rate  o f  w arm ing  since 1980 o f  0 .42°C  p er decade. In  Ireland, 6 o f  the  10 

w arm est years on record  have  occurred since 1995 w ith the w arm est year w ith in  this 

period being 1997.

A s a result o f  the increase in G H G s in  the atm osphere the K yoto  pro tocol w as agreed 

betw een leaders o f  industrialised  nations to  reduce  the em issions o f  greenhouse gases 

into the atm osphere. G rubb (2007) states that in  particular, it aim s to lim it the 

em issions o f  six m ain  anthropogenic greenhouse gases, C arbon D ioxide (CO 2), 

M ethane (CH 4), N itrous O xide (N2O), Perfluorocarbons (PFC s), H ydrofluorocarbons 

(HFCs), and Sulphur H exafluoride (SFe) o f  w hich C O 2 accounts fo r 80% . The 

protocol intends to reduce em issions o f  G H G s to the levels em itted  in  the 1990’s in  an 

effort to pro tect the environm ent for fu ture generations.

The European C om m ission (2001) states that:

“Climate change impacts are only one o f  a number o f  environmental impacts that 

derive from  solid  waste management options. Other impacts include health effects 

attributable to air pollutants such as Nox, S02, dioxins and fin e  particles, emissions o f  

ozone depleting substances, contamination o f  water bodies, depleting o f  non

renewable resources, disamenity effects, noise, accidents etc. ”

Ireland is focused on G H G  reduction. D esm ond (2006) states that the m anagem ent o f

w aste in Ireland subscribes to a  no tion  o f  sustainability, w hich effectively  aim s to

decouple the generation o f  w aste from  econom ic grow th. This orientation em phasises

an ‘integrated approach’ (m ix o f  options) to w aste m anagem ent, w hich is based on the
12



>  generated  revenues that can b e  applied  in  support o f  w aste  m inim isation , 

recycling  and other desirable w aste  m anagem ent and environm ental p rotection 

initiatives.

H ousehold consum ption is considered particu larly  im portan t, as m illions o f  

consum ers m ake decisions relating to w hich, and how  m uch, o f  d ifferen t products and 

services to  consum e. “The increased use o f  resources in the economy now will 

inevitably lead to the increased generation o f  waste a t some po in t in the future. Some 

resources consumed in the economy add to durable m aterial stock (houses, 

infrastructure etc.). However virtually a ll materials used eventually become waste, 

whether this takes place within days (food packaging), years (electrical equipment) or 

decades (buildings refurbishment, redevelopment) o f  consumption. ” (EPA , 2008).

In order to  com bat the  increasing use  o f  resources, achieving w aste  p reven tion  in 

practice is particu larly  challenging, as in  a sim ilar w ay  to clim ate change, societal 

behavioural changes are needed now  w ith  few  im m ediately  tangib le  benefits  apart 

perhaps from  som e cost savings. Im plem enting w aste  prevention, producer 

responsib ility  and integrated polic ies in  an increasingly  com petitive  and globalised 

free-m arket econom y, is an ongoing challenge for all stakeholders involved. In this 

study household  w aste m ay  be  w aste, w hich  is collected  b y  o r on b e h a lf  o f  a 

m unicipality , via p ick  up  system s and o r drop o f f  system s depending  on the  county  or 

region.

The EPA  is p roactive in its approach to  w aste  m anagem ent in  Ireland. It has funded 

and prom oted the w aste prevention and m inim isation  pro jects th rough the co

ordination o f  the N ational W aste P revention  P rogram m e that w as launched  in  2006. 

The EPA  (2008) states that the aim  o f  the program m e, is to  assist local authorities to 

design and im plem ent local in tegrated  w aste  prevention  p rogram m es and projects. 

A ssistance is  provided  by  the CTCC and grant m onies are p rovided  b y  the  EPA  to 

increase capacity  in  w aste prevention  locally .

2.2 The Lifecycle Approach to Waste Prevention and Minimisation

The E U  W aste M anagem ent H ierarchy  show n in F igure 2.2 prioritises w aste

m anagem ent options in  order o f  preference; it aim s to p rom ote sustainable w aste

system s. T he EU  C om m ission (2001) states in  its research  that prevention and

m inim isation o f  w aste are the m ost favourable options. A nything that cannot be

prevented o r m inim ised  should be  reused, repaired , recycled o r com posted. E nergy
14



decade ago, there is considerable recent interest in designing industrial production 

processes that produce zero waste....the goal is a worthy motivator'\ A  zero w aste 

strategy leads one to identify  inefficiencies in  the use  o f  m ateria ls, energy  and hum an 

resources. To achieve a  sustainable future, extrem e efficiency  in  the use o f  all 

resources w ill be  required in order to  m eet the  needs o f  the  ea rth ’s inhabitants. Zero 

W aste (2005) strategies consider the  entire life  cycle o f  p roducts, p rocesses and 

system s in  the context o f  a  com prehensive system s understanding  o f  ou r in teractions 

w ith  nature and search for inefficiencies at all stages. W ith  th is understanding, w aste 

can be prevented through designs based  on full life cycle analysis. It is im portan t that 

the general population w ork to  design our w astes, i f  any, so that they  have future 

applications.

2.3 European Waste Research

The European E nvironm ent A gency  (EEA ) (2005) iden tified  that household  

consum ption has grow n continuously  alongside gross dom estic  product (G D P) in  past 

decades, b u t has also changed in  its form .

H ousehold consum ption expenditure in  the E uropean m em ber states betw een  1990 

and 2 0 0 2  increased by  alm ost one th ird  to  m ore than € 12 ,000  (constant price) per 

person per year on average. A s can be  seen in  F igure 2.1 the  consum ption  o f  m ajor 

food and drink categories (kg/1 per person, p e r year) has also increased over tim e and 

that also has an adverse effect on the  w aste  quantity  produced.

EU-15 < M  new Member States (CZ, HU, PL, SK)

Meat

Fish and seafood

Cereals ..............
Potatoes ------------
Vegetables --------
Fruits
Cheese

Alcoholic beverages

Stimulants -------
Whole milk -------

200 150

1970

100

2002

50 0 0 50 100 150

(kg/1 per person per year)

200

Figure 2.1 Changes in European consumption of major food and drink categories

b e t w e e n  1970 a n d  2002 ( F A O ,  2 0 0 5 )
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Unless the emphasis is focused on reduction o f  w aste or energy use, their 

consumption will continue to increase placing greater pressure on the natural 

resources.

2.4 The Waste Management Legislative Framework in Ireland (1982 -  2010)

This section reviews the waste m anagem ent trends in Ireland since 1982.

2.4.1 Waste Management in Ireland

Irish waste management legislation, policies and practices have undergone significant 

change since the 1990’s. Prior to 1990 apart from the Litter A ct (1982), legislation on 

solid waste related to the public health functions o f  the local authority. Cunningham 

(2001) state’s that “the root o f  Ire land ’s waste crisis lies in the traditional over 

reliance on landfill as the prim ary m ethod o f  waste m anagem ent’. Historically, 

landfills have been small in size and operation, and have been badly operated and 

maintained.

The inefficient use o f  landfills was the predom inant waste m anagem ent option due to 

its relatively low cost, and its ability to accept a variety o f  wastes. Its low cost in the 

past inhibited the development o f  alternatives.

2.4.2 Waste Management in Ireland since 1990

The establishment o f the EPA under the Environmental Protection Agency Act, 1992 

enabled the establishment o f  a national waste database. The Departm ent o f  the 

Environment Heritage and Local Government (DoEHLG) (1994) introduced a 

National Recycling Strategy, ‘Recycling fo r  Ireland’’ and the m otto becam e the 3 R ’s 

o f  recycling, Reduce, Reuse, Recycle. The w aste hierarchy shown in Figure 2.2 

expands on the 3 R ’s slogan, and lists the least and m ost favoured waste options. 

Prevention and minimisation are at the tip o f  the pyramid w hilst energy recovery and 

disposal are at the base o f  the pyramid.
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>  A  levy o f  up to €0.19 on the supply o f  plastic bags b y  retailers and potentially 

the extension o f  the levy to other products

>  A  levy on the landfill o f  waste o f  not more than €19 per tonne initially with 

annual increases o f  not m ore than €5 per annum

>  Establishment o f  an environmental fund for the developm ent o f  W aste 

M anagem ent Infrastructure and Environmental Education (e.g. w aste recovery 

activities and awareness initiatives)

>  A  change in the Litter A ct that increased on the spot fines to €127

In 2003, the Protection o f  the Environment Act was enacted to increase the 

enforcement provisions given to the EPA and local authorities in relation to waste 

licensing, planning and charges. These provisions included the:

>  Introduction o f  consultation between planning authorities and the EPA on IPPC 

licensing and facility emissions.

>  Provision o f  new powers for the EPA to revoke or suspend operations o f  an 

IPPC license.

>  Introduction o f  fines for breach o f  license provisions increased to €130,000 on 

indictment.

>  Application o f  the requirements o f  Directive 80/68/EEC on ‘The Groundwater 

D irective’ to IPPC licensing.

The DoEHLG (2004) in the National D raft Strategy Report on Biodegradable Waste 

outlines a num ber o f  key targets. They aim to achieve the following targets by  2013:

>  Divert 50% o f overall household waste away from landfill

>  Achieve a minimum 65% reduction in Biodegradable M unicipal W aste (BMW) 

sent to landfill

>  Develop biological treatment capacity o f  up to 300,000 tonnes per annum

>  Recycle 35% o f  municipal waste

>  Rationalise municipal waste landfills to a network o f  20 state-of-the art sites

>  Reduce methane emissions from landfill sites by  80%

There has been considerable change in waste management policy in Ireland over the

past two decades. The EPA (2010) recognised that in the year 2000, Ireland landfilled

approximately 90% o f m unicipal w aste arising. W hilst this has reduced to 62.5% in

2008, it is well above the European average o f  42% in 2007 (EEA, 2009). Ireland

remains predominantly reliant on landfill in managing waste. The 2004 strategy from
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Under the EU waste directive requirements, this needs to be reduced to 0.916 m illion 

tonnes in 2010, 0.610 m illion tonnes in 2013 and 0.427 m illion tonnes in 2016 (See 

Figure 1.1) or Ireland will suffer heavy fines im posed by  the EU.

U nfortunately Figure 1.1 highlights that Ireland remains predom inantly reliant on 

landfill in managing waste. A  greater effort needs to be placed on diverting the b io

degradable waste stream away from landfill. Chambers (2009) carried out a study at 

GMIT on the design and development o f  heat extraction technologies for the 

utilisation o f  compost thermal energy. Chambers used com post Heat Extraction U nit 

(HEU) to utilise waste heat from decaying matter. Chambers concluded that the HEU 

developed could be a useful renewable energy technology particularly for small-scale 

rural dwellers and growers w ith access to significant quantities o f  organic waste.

Table 2.1 Ireland’s Municipal Waste Generation rates between 2002 to 2007 (EPA, 2007)

Waste Source (Tonnes) 2002 2003 2004 2005 2006 2007

Household 1,679,068 1,704,844 1,728,154 1,746,408 1,978,716 1,761,167

Commercial 975,744 1,141,264 1,202,824 1,235,629 1,327,068 1,549,075

Street cleaning 65,573 71,779 69,661 58,677 78,822 87,441

Total Municipal 2,720,385 2,917,887 3,000,639 3,040,714 3,384,606 3,397,683

% Change on previous yr 7.3 2.8 1.3 11.3 0.4

2 500 000 ___  J  Household waste

2,000,000

g 1,500,000 
s
5
« 1,000,000
a .

500,000

I Commercial waste 
□ Street cleaning waste

2002 2003 2004 2005 2006 2007
Year

Figure 2.3 Trends in Ireland’s municipal waste generation, 2002 to 2007 (EPA, 2007)

The EPA (2007) states that the reported quantity o f  household w aste managed by the

waste industry decreased in 2007 by 8% to 1,625,490 tonnes. The quantity o f

household waste recovered increased by  7.7% to 424,510 tonnes, as indicated in

Figure 2.4. The recovery rate was 26% in 2007, compared to 22% in 2006, The
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from 57.3% in 2006 to 63.6% in 2007. These trends are tabulated by waste category 

or material in Table 2.3.

Table 2.3: Packaging waste generation, disposal and recovery 2007 (EPA, 2007)

Material

Gross Quantity 

Available 

(tonnes)

Quantity

Landfilled

(tonnes)

National 

Landfill 

Rate (%)

Quantity

Recovered

(tonnes)

National 

Recovery 

rate (%)

Wood 107,380 1,246 1.2 106,134 99

Paper & Cardboard 408,871 94,221 23 314,650 77

Ferrous 68,860 16,148 23.5 52,712 77

Glass 177,475 43,396 24.5 134,079 76

Aluminium 13,682 10,012 73.2 3,671 27

Plastic 237,685 184,900 77.8 52,784 22

Other Metals 831 831 100 0 0

Textiles 1,907 1,907 100 0 0

Other 39,260 31,659 80.6 7,601 19

Total 1,055,952 384,332 36.4 671,630 64

600,000 -I
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"v 
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Figure 2.5: Growth in packaging waste recycling, 2001-2007 (EPA, 2007)

The overall waste generation in Ireland increased slightly in 2007 and this is best 

demonstrated by the slight increase o f  municipal waste (1.7%) and biodegradable 

municipal waste (4%) disposed to landfill. This illustrates where the implementation 

o f waste policy should be prioritised, for example, waste prevention (to reduce overall 

generation) and diversion from landfill is the priority.
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W EEE and unclassified incombustibles, made up 15.1 %, w hile fines (material 

<20mm), glass, metal and w ood were all minor constituents.

The EPA (2007) also presented data on mixed dry recyclable household waste (green 

bin). The results shown paper and cardboard, at 69%, were the dom inant constituents 

o f  mixed dry recyclable household waste in 2008. Plastics m ade up o f  m ostly 

packaging, were the second largest component at 15.4%.

2.5.2 Connacht Waste Management Plan

The Connacht W aste M anagem ent Plan (CW MP) (2001) was prepared at a time when 

the concept o f  waste prevention was just emerging in the local authorities. M ost local 

authorities at the tim e had little experience o f  w aste prevention. Similarly, there were 

neither clear definitions o f  prevention, nor any coherent guidelines for waste 

prevention initiates provided by the local authorities. The Plan outlined a num ber o f  

potentially effective measures for prevention/minimisation for the Connacht Region. 

Positive progress has been m ade since the adoption o f  the Plan in  (2001).

2.5.3 Waste Quantities within Connacht’s Household Sector

The quantity o f  household w aste generated in Connacht during 2004 was estimated at 

174,951 tonnes and Table 2.5 provides a breakdown per local authority area. The 

figures quoted by  the local authorities are estimates as the uncollected waste quantity 

is generated by  “average weight o f  waste collected per household served” multiplied 

by the number o f  households not served by a collection service.

Table 2.5 presents data on m ixed household waste collected, segregated household 

waste collected, household waste delivered to recycling centers/landfills, household 

waste estimated to be uncollected and organic household waste estimated to be home 

composted.

By comparison, the total household waste arising in 1998 was estimated at 149,116 

tonnes. The increase is due to the combined factors o f  population growth and 

increased waste production rates per person. In 2004, approximately 63% o f 

households in the region were provided with a waste collection service (RPS, 2007).
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Table 2.6: Household Waste Composition, Mayo Co. Co. Rural and Urban 2004 and 

Galway Co. Co. 2001 (RPS, 2007)

Primary Waste 
Category

2004 Mayo County 
Council Urban 

Household Waste 
Composition

2004 Mayo County 
Council Rural 

Household W aste 
Composition

2001 Galway County 
Council Urban 

Household Waste
Composition

Organic Waste 8.3% 9.1% 27%

Papers 15.3% 18.0% 17%

Cardboards 1.9% 2.6% 6%

Composites 3.7% 6.8% 1%

Textiles 2.4% 7.0% 9%

Plastics 12.6% 17.8% 13%

Glass 4.4% 2.3% 4%

Metals 2.7% 5.7% 6%

Wood - - -

Special Municipal
Waste

0.4% 2.3% 1%

Unclassified
Combustibles

19.9% 11.9% -

Unclassified
Incombustibles

12.6% 10.6%

Fines 15.8% 5.73% -

Other - - 17%

A further study was conducted by GCityC in 2004 after the im plementation o f  the 3- 

bin waste segregation system was in place in Galway City. The household recycling 

rate in Galway City in 2004 was calculated at 51% including for dry recyclables and 

organic waste collection and bring banks. Table 2.7 shows the results o f  the survey. 

Because o f  the high level o f  household segregation, there is a significant decrease in 

the percentage o f  organic waste going to landfill and the m ajority o f  waste going to 

landfill in the 2004 survey was found to be fines, organics and textile waste (RPS, 

2007).
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million tonnes o f  BM W  was landfilled in 2008. U nder the EU waste directive 

requirements Ireland needs to reduce the quantity o f  waste being landfilled by 35% 

between 2008 to 2016 or Ireland will suffer heavy fines im posed by the EU.

In order to do so, local authorities and private w aste contractors must look to reduce 

BM W  at source. To do so they m ust have a thorough understanding o f  the waste 

composition and volumes generated by dom estic households. Sometimes known as 

pre-treatment, treatment includes but is not limited to the following processes:

>  Source separation (such as hom e composting)

>  Separate collections (as implemented by the 2 or 3 bin systems)

>  Manual Sorting (home segregation and commercial segregation)

>  Composting (building large scale com posting plants)

>  Energy recovery (composting plants w ith energy recovery)

>  Thermal treatment (combined heat and pow er plants that can be fed by  bio-fuels 

and bio-degradable wastes)

>  Aerobic/anaerobic digestion

It is apparent from the research conducted to date that the current audit m ethodology 

used by  the local authority is based on local authority staff conducting a waste audit 

and then logging the results using paper audit sheets. The staff subsequently analyse 

the collected data and input it into M icrosoft packages to provide a report that is 

supported by graphs. The process is labour intensive, expensive to conduct and 

generates an inefficient paper trial.

In order to develop a m ore efficient process for waste auditing the local authority have 

outlined the need for an audit m ethodology that is repeatable. To conduct a waste 

audit it is important to have a set format so that the results are m easurable and 

accurate. This enables a comparison to be m ade with previous or future studies. It is 

therefore apparent that there must be a logical sequence to the audit from survey 

planning, survey execution through to data collation.

A  new waste audit m ethodology is required that will be supported by an electronic 

waste audit tool that will lend itse lf to the need outlined by  GCC, hence the need for 

this W -M AT project to determine domestic waste streams at source. To facilitate the 

design o f a new m ethodology and audit tool a logical engineering design approach 

will be used to plan the design through from the analysis o f  the problem statement 

right through to the finalisation o f  the finished W -M AT audit methodology. The
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3.0 Waste Audit Methodologies

3.1 Introduction

This Chapter describes eight waste audit methodologies employed within Ireland, 

Europe and beyond. These offer insights into different approaches and outcomes and 

each methodology is accessed against seven evaluation criteria considered central to 

this W -MAT project. Some o f  the characteristics o f  the highest ranked m ethodologies 

are included within the W -M AT methodology.

Górecki (2010) recognised that in the 1990’s the waste managem ent system was 

relatively straightforward compared to subsequent developments. In the 1990’s all 

waste was placed in a single container, such as a bin, a bag for kerbside collection and 

then deposited in landfill. In 1995, for example, 95.7% o f  all Irish household waste 

was sent to landfill (DoEHLG, 1998).

This W-MAT study has been conducted in conjunction with GCC to design a 

methodology that can be used as the sequential approach to conducting household 

waste surveys, to assess waste production rates and the waste stream generated. GCC 

outlined that the audit tool developed must be easy to use, m ust store and retrieve 

data, produce waste output figures and be able generate audit results and charts, whilst 

been administratively efficient and cost effective. Before designing the W-MAT audit 

methodology, eight waste m ethodologies listed in Table 3.1 representing National and 

International best practice were reviewed

Table 3.1: Various Waste Audit Methodologies

Chapter Section Name Date

3.1.1 Municipal Waste Characterisation Methodology 1995

3.1.2 Programme for Municipal Waste Characterisation Surveys 2004

3.1.3 Municipal Waste Characterisation Surveys (MWCS) 2008

3.2.2 AWAST Methodology 2000

3.2.3 Analysis of Solid Waste Methodology (SWA) 2004

3.2.4 Database for the Evaluation of Waste Analyses (DEW A) 2005

3.2.5 Life Cycle Assessment tools for Integrated Waste Management 

(LCA-IWM)

2005

3.2.6 Zero Waste (ZW) Audit Methodology 2001
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The EPA (2004) state that w hile the EPA Waste Characterisation M anual (1996) had 

proven useful in determ ining waste composition in a particular local authority area, it 

did not fully address the need to generate a national waste profile. Waste collection 

systems have also evolved significantly in the last decade increasing the workload 

needed to generate com prehensive results as indicated in Figure 3.1.

Mixed Residual Waste (MRW): 
Organic, paper & cardboard, 

metals, plastics, textiles, 
composites, special waste

Brown Bin (BB): 
Food and garden waste 

c. 8% of households 
Increasing rapidly

Household
Waste

Mixed Dry Recydables 
(MDR):

Paper & cardboard, 
metals, composites 

c. 50% of households 
in 2004

Recycling Centres/Bring Banks: 
Glass, cans, paper & 

cardboard, garden waste, 
WEEE...

Figure 3.1: Pathways for Household Waste Collection (EPA, 2008)

The DoEHLG (2004) requested that Local Authorities im plem ent use-related charging 

for household waste by January, 2005. The im pacts o f  use-related charging for 

household waste were:

1. To provide an incentive for the reduction o f  waste, by  changing shopping and 

lifestyle habits. The focus then changes to recycle as much waste as possible to 

lower the cost on the household.

2. Some negative side effects m ay occur; householders m ay be tempted to reduce 

waste bills b y  inappropriate use o f  recycling bins, or illegal dumping or burning 

o f  waste.

3. It also affects how often a bin is put out for collection, making it difficult to 

collect a sample o f  w aste from a predeterm ined number o f  households on any 

one week.
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For the MW CS survey RPS Group Ltd. a Consultant Engineering Company together 

with the CTCC were commissioned by the EPA in February 2008 to carry out a 

national survey o f  municipal waste, for both household and non-household waste. The 

following waste streams were targeted:

>  M ixed residual waste

>  Mixed dry recyclables

>  M ixed organic waste.

W ith respect to non-household waste, it should be noted that the three categories 

mentioned do not necessarily apply to the households, as there are very few collection 

systems with 3 separate bins. However, because the m ethodology employed 

endeavoured to rem ove organic waste at source, and because all samples were fully 

analysed the results can be successfully aggregated w ith the household waste data. A 

full analysis is much m ore accurate than a sample taken by  a Coning and Quartering 

technique. This technique involves the sample being thoroughly mixed, and then 

placed in a uniform pile o f  approximately 0.8 m high. The pile is divided into four 

quarters using straight lines perpendicular to each other. Either pair o f  opposite 

comers is removed to leave ha lf the original sample. The process is repeated until the 

desired reduced sample size is obtained.

The Audit survey phase was sub divided into 3 steps, namely:

>  Sample collection

>  Reducing and mixing

>  Sorting

The data analysis phase was sub divided into two stages, as follows:

>  Analysis o f  results

>  Data scale up

In total, 39 household waste samples w ere analysed; 36 o f  these were obtained from

kerbside collections and 3 were obtained from Civic Amenity sites. The sampling was

carried out over two campaigns; the first was undertaken from April to July 2008 and

the second from August to November 2008. The results o f  the survey are shown in

Figure 3.2 and comparisons between the M W CS (2008) survey are analysed in greater

detail in Chapter 5. During the test phase 28 households participated in the testing o f
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that, during their annual review of local authority questionnaires returned, there was 

significant variability discovered in the local authority audit systems used across the 

local authorities and not all local authorities verify the data submitted by  the W aste 

Permit (WP) holders. The EPA (2010) also report that the annual waste data required 

to compile the N W R ’s is gathered from local authorities, landfill operators, and 

recovery organisations every year (and industry every second year). The audits also 

uncovered some issues with regard to the classification o f  certain types o f  waste; for 

example, large quantities of industrial process w aste were incorrectly listed as MW. 

For Construction and Demolition (C&D) waste, in some cases the EWC code and the 

waste descriptions did not match in the W aste Collection Perm it (W CP) and WP 

A ER’s, and this error followed through to the subsequent m aster spreadsheets and the 

reported results.

3.2 International Waste Audit Methodologies

This section describes five International waste audit m ethodologies which were 

formulated in response to the European D irectives that have being introduced since 

1975. These Directives also apply to Ireland, namely:

>  Directive 75/442/EEC (1975) established the fundamental principles for waste 

management in Europe. It introduces the waste hierarchy as shown in Figure 

2.2. The aim is to move up the waste hierarchy by significantly reducing 

reliance on landfill to increased recycling, reuse, composting and recovery and 

ultim ately waste reduction.

>  Directive 91/156/EEC (1991) amended 75/442/EEC

> Directive on packaging and packaging waste [Directive 94/62/EC (1994)]

>  Directive on the landfill o f  waste [Directive 1999/31/EC (1999)]

>  Directive on the incineration o f  w aste [Directive 2000/76/EC (2000)]

The amended Directive on W aste (DoW ) [Directive 91/156/EEC (1991)] is based on 

the consideration o f  the following:

>  Protection o f  human health and the environment against harmful effects caused 

by the collection, transport, treatment, storage and tipping o f  waste.

>  Encouragement o f  the material recovery o f  waste and o f  the use o f  recovered 

materials in order to conserve natural resources.

>  In order to achieve a high level o f  environmental protection, the M em ber States

must, in addition to taking action to ensure the responsible removal and recovery
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4. Process analysis as background

5. Application o f  the experience o f  Central and W estern EU countries

6. Consideration o f  energetic and economic aspects w ithin the whole waste

management system.

Fehringer et al., (2000) states that the M FA method used enables the description o f 

systems o f any com plexity grade. It allows for depicting not only operational 

processes, cities, regions, nations but also entities such as the EU. The advantage o f  

the MFA is the possibility for reducing complex systems to the key goods and 

processes relevant for the M FA study. M FA is a scientific method considering 

counting, describing and interpreting the metabolism processes within a complex 

system. By means o f  the MFA (the balances o f  goods and indicator substances) the 

fulfilment o f  the DoW objectives can be quantified, as shown in Table 3.2.

Table 3.2 Objectives of E uropean  W aste M anagem ent and Assessment M ethod

( MFA Manual, 2000)

Objectives of the Directive on Waste (DoW) Assessment through MFA

1. Reduction of waste Balances of goods

2. Reduction of harmfulness of waste Balances of substances

3. Conservation of natural resources Balances of raw materials

4. Recovery of waste Balances of raw materials

5. Protection of human health and environment Balances of substances

6. Disposal network Balances of goods (waste)

The DoW  goals are mass-related (waste reduction), substance-related (e.g. protection 

o f humans and environment, resource-saving management) and disposal-related 

(disposal network). In order to im plem ent goals 2, 3 and 5 in Table 3.2 the waste 

management is to be accorded to a material focus. Resource conservation implies the 

optimal utilisation o f  substances and energy. The substance composition o f  a waste 

category determines for example the type o f  the landfill it could be disposed on, or if  

it is worth joining a recovery process. This means that it is mainly the waste 

substances that decide on the waste assignation to a disposal or a recovery strategy for 

example, the substances determine the further destiny o f  the waste material. Thus, 

substance aspects should be considered in order to meet the DoW  goals. The MFA is 

a method that could significantly support this process.
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An essential component o f  a waste analysis involves w aste characterisation or the 

determination o f  waste composition. There are four recom m ended stages to waste 

characterisation as follows:

>  Pre-Investigation

>  Analysis Design and Planning

>  Execution o f  W aste Analysis

>  Evaluation o f  W aste Analysis

A  large number o f  factors m ay influence the com position or the am ount o f  waste to be 

analysed, and these m ay in turn vary in effect between m unicipalities. Examples 

include:

>  Residential structure

>  Heating systems

>  Seasonal variations

>  Bin size

>  A vailability o f  civic am enity sites

>  H oliday periods

>  Type o f  collection system (separate collection)

>  Levels o f  public education and awareness on waste issues

An important aspect o f  the SW A-Tool m ethodology is to provide users w ith sufficient 

information to enable them to determine which, i f  any, stratification criteria should be 

incorporated in their waste analysis design. This depends on the purpose o f  the waste 

analysis and the waste management conditions within the area o f  investigation. The 

stratification criteria adopted by the SW A m ethodology is shown in Table 3.3.
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As citied in the EPA (2008) municipal waste characterisation survey, account o f  the 

EC SWA tool was taken during its development. Various similarities can be seen 

throughout both methodologies, in the design, collection and reporting o f  data in 

particular. These aspects also influenced the design o f  W -M AT as highlighted in 

section 4.2.3 and 4.2.6.

3.2.3 Database for the Evaluation of Waste Analysis (DEWA)

The EC (2005) developed DEW A, a  M ethodological Tool to enhance the Precision 

and Comparability o f  Solid W aste Analysis Data. The DEW A database system was 

set up to enhance the precision and com parability o f  solid waste analysis data.

The database system, DEW A, provides practical support for the evaluation o f  waste 

analysis, according to the proposed m ethodology o f the SW A Tool for carrying out 

waste analysis. A  prerequisite for the use o f  DEW A is that the waste analysis to be 

evaluated is conducted in compliance with the SWA Tool methodology. This means 

in particular, that the waste sample has to consist o f  a set o f  random ly selected 

sampling units o f  similar size and that sorting results are available for each sampling 

unit.

The data entry into DEW A follows a strict hierarchy, consisting o f  the following:

>  Investigation (definition)

>  Campaigns o f  the investigation

>  Strata within the campaign

>  Sampling units within strata

>  Sorting data for each sampling unit

3.2.4 Life Cycle Assessment Tools for Integrated Waste Management (LCA- 

IWM)

The Life cycle assessment tools for the development o f  integrated waste management 

(LCA-IWM) strategies for cities and regions with rapid growing economies were 

developed in 2005. The objectives o f  the LCA-IW M  (2005) project were to develop 

tools to support the planning o f  new and optimisation o f  existing waste management 

systems in European cities.
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What to Sample?

In most cases it is too hard to audit everything that a household produces, so a sample 

o f the waste m ust be taken. The sample taken needs to be representative o f  the total 

waste generated in the home.

Which bins to look at?

Some households m ay have m ore than one stream o f waste (e.g. they m ight have 

hedge/timber o ff cuts, lawn trimmings etc.) that are collected or throw n out separately 

from other waste. It m ay be prudent to look only at the biggest stream or maybe the 

one that is most expensive for the household to dispose of, or w here there is the 

biggest potential for them to reduce or recycle.

Seasonality?

Sometimes there are more or different types o f  waste produced at different times o f  

the year. For example houses w ith gardens generate grass clippings, hedge trimmings 

etc. in the spring and summer time. Ideally two audits should be conducted, one in 

summer and one in winter time to account for seasonality.

When to do the audit?

When a household is audited, can have a big influence on the results obtained. It is 

best to audit during a normal audit period, where there are no exceptional events that 

may increase the waste output for that duration.

How many days to sample for?

The more samples that are taken the better, because it is less likely that the results 

may be affected by unusual variations. It is good to sample at least three days worth 

o f waste, but ideally a waste audit should be conducted over a one week period at 

minimum.

How much waste to sample?

Depending on how much is generated, one can either sample everything that happens 

in one day or one can just sample a small proportion. O bviously the m ore waste there 

is the smaller the proportion o f  it the auditor will be able to analyse. The main thing is 

that the sample taken is as random and reflective o f  the waste output as possible.
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relationship yields a linear rating scale and more evenly rated scoring. In the design 

m atrix adopted, six o f  the reviewed audit methods are accessed against design criteria. 

The “L” shaped design m atrix is shown in Table 3.5, adopting Y assine’s score rating 

o f  1 to 3, is used.

S y m b o l R e l a t i o n s h i p S c o r e

©  ' ' S t r o n g 3

M e d i u m ->

L _ A  .. W e a k 1

Figure 3.3: Symbol, relationship values ( Syque Quality, 2010)

The NZW M  (2001) scored highest when measured against the objectives o f  the audit 

tool, followed closely by the Irish W aste Characterisation (2008) study and the 

European SWA (2004) methodology, which share the same score. The W -M AT audit 

methodology was designed based on a combination o f  the NZW M  and the MSWC 

survey 2008, which incorporates the European SWA (2004) methodology. Quintanar 

(2010) recommends that a m atrix diagram is a good tool to use to compare the 

efficiency and effectiveness o f  alternative approaches/tools based on the relationship 

between two criteria. It uses criteria and symbols to visually depict the relationship 

between, for instance, cost and performance. M atrix diagrams can be used with up to 

four dimensions. There are several styles o f  matrix diagrams. The m ost common 

styles are the L, T and the Y-shape. As can be seen in Table 3.5 below the audit 

methodologies are listed on the left hand side and the objectives as set out by  the local 

authority are listed across the top o f  the table.

Table 3.5: Design Matrix of Audit Methodologies v’s Objectives
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The European DoW is the m ain driving force restricting the production o f  waste in 

member states, in particular by  promoting clean technologies under the vision o f  a 

sustainable environment. To assist the m em ber states to m ove towards a more 

sustainable environment the EC have developed a num ber o f  m ethodologies, namely:

>  AW AST

>  SWA

>  DEW A

> LCA-IW M

It is clear from the analysis o f  the waste methodologies conducted that they do not 

lend themselves to the need outlined by GCC, hence the need for this W-MAT project 

to determine domestic waste streams at source. It is for that reason that a new 

methodology is required. The new design benefits from selecting attributes from a 

number o f  design models to create a tailored m ethodology that is specific to this 

study. The use o f  design science also lends itse lf to aid in the mapping or planning o f  

how the design is taken from the problem statement right through to the finalisation o f  

the finished W -M AT audit methodology. The newly designed m ethodology sets a 

definite sequence for the audit events so that subsequent audit studies can be analysed 

against previous ones. This facilitates the formation o f  household benchmarks over 

time.
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et al. (2001). These greatly influenced the W-MAT design process and are reviewed in 

the following sections.

4.1.1 Voland Model

In 1999, Voland presented the design process template shown in Figure 4.1 to 

describe a five step iterative design process.

Process Start

Im p le m e n ta tio n
^  Needs 
assessment

Analysis Problem
formulation®  Iteration ®

Abstraction
and

synthesis

Cycle direction

Figure 4.1: The engineering design process proposed by Voland (Voland, 1999) 

It consists o f  the following five inter-related aspects:

1. Needs assessment: Identify the need for a solution

2. Problem formulation: Define problem  in terms o f  design goals

3. Abstract and synthesis: Generate detailed designs

4. Analysis: Compare and evaluate alternative designs

5. Implementation: Develop and distribute final solution.

The Voland model identifies a needs assessm ent as the start point for any design 

project. A  needs assessment is a valuable attribute to ensure that the project solution 

matches the need as identified prior to the com mencement o f  the study. A  needs 

analysis as recommended by Voland was therefore incorporated into the W -M AT 

design process.



manufacturing engineering. The other “technique” section is similar to the Voland 

model. However, the Pugh and Voland models appear m ore suited to Information

Systems (IS) or the software design application.

4.1.3 Dym and Little Model

The Dym and Little design model shown in Figure 4.3 identifies 10 design steps 

between the Client Statement (The Need) and the Final Design (The Goal 

Achievement). This design model has a structured approach but lacks a feedback loop 

between steps 1-4 and 5-9. W ithout a feedback loop betw een the design process and 

the client statement or problem definition, it is probable that the end product m ay not 

fit the design specification due likely to subtle changes being m ade during the 

process.

Problem Definition
1. clarify objectives
2 . establish user requirem ents
3 . identify constraints
4 . establish functions

(5.  establish design specifications  
v 6. generate alternatives

f  7. model or analyze design
v 8 . test and evaluate design

tio n s \  t (  Conceptual
! I Design

I
J

Prelim inary
Design

1

Design 
Com m unication  

10 . docum ent design

Figure 4.3: Dym and L ittle engineering design process (Dym and Little, 2000)

The Dym and Little model identifies a very logical sequence to the design process. 

Elements o f  this model are suited to the W -M AT project and were incorporated into 

the design model.

4.1.4 D om inick et al. M odel

The Dominick et al. (2001) model presented in Figure 4.4 outlines the iterative phases 

o f  the design process in four distinct phases namely:
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This model employs feedback loops between the various phases so that a product 

redesign can take place i f  a weakness is determined during the design review phase. 

This feedback is critical to the design process so that the finished product matches the 

need outlined in section 1.2 and 4.2.1. The design model adopted for this W -M AT 

study incorporated feedback as proposed by  Dominick et al. (2001).

4.2 A d o p ted  D esign  M o d e l

After studying the design models presented in Section 4.1 it is apparent that there are 

a number o f similarities such as the needs statement and a custom ised version o f  the 

cited models was employed as presented in Figure 4.5.

Return lo
earlier phase 
or repeat 
phase 4

Phase 1: Needs Analysis
1.1. Identify Need
1.2. Problem Statement

M o ve  to  ph a& e 2 X
Phase 2: Defining the Problem

2.1. Clarify objectives
2.2. Establish design
2.3. Identify constraints/risks
2.4. Establish functions

M d v c  t o  phase 3

M ove to  p h iis c  4

Phase 3: Formulating Solutions
3.1. Establish design specification
3.2. Generate alternatives
3.3. Compare alternatives to 

requirements/constraints
3.4. Select a potential solution

R eturn(o phase 
1 or repeat phase 3

Phase 4: Detailed Design & Validation
4.1. Refine design
4.2. Validate the design
4.3. Revise, refine & critique

Move lo phase 5

Phase 5: Design communication
5.1. Hand over design

F ig u re  4 .5 : T h e  W -M A T  design  m odel

The W-MAT model has a logical design sequence and employs process feedback 

during the cycle. The feedback loops allow successive phases to be linked and help 

stakeholder feedback to be incorporated into the W -M AT tool. The W -M AT model 

has five phases and fourteen distinct steps as listed in Table 4.1.
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4.2.2 Outline the Problem Statement

The problem statement was previously outlined in Section 1.2. To recap the existing 

household audit m ethodology adopted by GCC involves:

>  The physical exam ination o f  household waste by local authority auditors.

>  The recording o f  audit data on hardcopy audit sheets.

>  Translating the results into Microsoft Word.

>  Inputting separate duplicate information into M icrosoft Excel to com pile result 

charts.

This approach to waste auditing is labour intensive, costly to facilitate, has an 

ineffective paper trail and has a limited sample size. A  further drawback to this 

approach is that data collection, collation and analysis is slow, the process is difficult 

to repeat and is error prone. It is for these reasons that a new audit m ethodology is 

adopted using electronic based software to conduct the audit. The design specification 

for the audit tool is outlined in section 1.2. They stipulated that the W -M AT tool 

should be:

>  W ell structured (laid out in a logical sequence that facilitates audit 

repeatability).

>  Electronic, capable o f  storage and retrieval o f  audit data to reduce the paper 

trail.

>  User friendly to the householder (set at the appropriate literacy level and 

requires minimal set up- time and training).

>  Electronically store data (facilitate the easy storage and retrieval o f  audit 

results).

>  Capable o f  self-generating audit results in template format, supported by  graphs 

thus reducing the need for inputting duplicate data into two separate systems.

>  Capable o f  resolving household waste trends by European W aste Codes (EWC 

codes) and household type and producing quantitive results.

>  O f low administration cost to the local Authority.

>  Accessible to a wide cohort o f  householders (compatible w ith web based 

applications).

>  Validated in the field (design testing, protocol testing and field trials using a 

household field trial).
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limitations that affected the design o f  the audit tool from a designer’s perspective was 

as follows:

>  The designer m ust have knowledge o f  M icrosoft Excel and Visual Basic.

>  It m ust be designed w ith low cost to GCC.

>  The audit tool m ust be presented in a format that is easy to use and understand.

>  It must be suitable for future on-line deployment.

>  The householders must have internet access to enable an upload o f  data.

>  Inherent risks o f  on-line deployment, such as poor uptake or insufficient or 

inaccurate returned data.

>  M ust be compatible with palm held com puter software.

>  M ust be available to a wide cohort o f  householders (compatible with web based 

applications).

There are a number o f  risks associated w ith the householder analysing the waste and 

logging the data:

>  Data quality.

>  Poor uptake rates.

>  Computer literacy.

The households that participated in the Field Trials received instructions (See 

Appendix E) it details how to complete the w aste audit. They are designed to guide 

the householders to audit and log relevant waste data. In order to improve the uptake 

it was considered that some incentive be  offered by the local authority to prom ote the 

initiative to the public and to encourage their participation. By offering an incentive 

such as providing a free w eek’s waste collection for the upload o f  a complete waste 

survey should increase public participation. It is envisaged that the local authority in 

the future will launch the W -M AT audit tool on line. Households who have a 

computer and have internet access will be able to upload the results online. By having 

the audit tool available online and by offering an incentive to users has the potential to 

generate/collect a vast amount o f  waste data.

4.2.6 E stab lish  Functions

The W-MAT audit tool m ust meet the requirem ents o f  GCC and the CTCC or the

design would be considered unsuitable. In order for the design to succeed it is

important that the functions outlined are achieved and are tailored by  the initial design
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discover an effective solution to a problem. Problem solving can be viewed as 

utilising available means to reach desired ends w hile satisfying laws existing in the 

environment (Simon, 1996). Abstraction and representation o f  appropriate means, 

ends, and laws are crucial components o f  design science research. These factors are 

problem and environment dependent and invariably involve creativity and innovation. 

“Means” are the set o f  actions and resources available to construct a solution. “Ends” 

represent goals and constraints on the solution. “Laws” are uncontrollable forces in 

the environment. Effective design requires knowledge o f  both the application domain 

such as requirements and constraints and the solution domain, for exam ple technical 

and organisational (Hevner et al., 2004).

Figure 4.6: The G enerate/Test Cycle (Hevner et al., 2004)

As part o f  the W-MAT design process four iterations o f  the design cycle were 

presented to GCC as shown in Figure 4.7. A  design review m eeting was carried out 

with all three stakeholders (GCC, GMIT and CTCC) to analyse each draft.

The first three drafts tried to accommodate waste generation and energy usage within 

the domestic setting. However, design review m eeting three considered that the 

inclusion o f  the former two streams (energy and water) gave rise to an over complex 

audit tool, that would be too difficult for a householder to complete, w ithout close 

support or guidance. It was therefore decided to focus on just the domestic waste 

stream for the fourth draft and Field Trial I and II.
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recommendations. Based on the feedback, the first draft o f  the W -M AT was re

designed to accommodate:

>  The ease o f  use o f  the W -M AT audit tool was overly complicated by  the num ber 

o f  spreadsheet tabs used to collect the audit data.

>  The four separate waste audit tables on the Household w aste spreadsheet over 

complicated the spreadsheet for the householder.

>  The graphics used to analyse data was poor due to the audit tool not being 

complete.

>  The summary report was not interactive with the questions answered in the 

questionnaire (Interactive is when the recom m endation changes and is specific 

to the question answered).

4.3.1 Design Draft II

Due to the shortcomings identified in the first W -M AT design draft, a second draft 

was later reviewed by  all stakeholders (Appendix H). Again, a design meeting o f  the 

stakeholders provided feedback as follows:

>  The ease o f  use o f  the designed audit tool draft was increased by  reducing the 

number o f  tables on the Household W aste spreadsheet.

>  The waste audit template on the household w aste sheet was m odified to include 

the capability o f  storing and retrieving data from 4 separate audits. This is 

achieved by  using Visual Basic (VB) program m ing code. The user m ay select 

audit number 1, then enter the field data, then select “Store” to save to store that 

audit. By selecting audit num ber 2 the user can save second and subsequent 

audits in a similar manner. To activate a stored audit the user selected the audit 

number from the drop down menu and presses “Retrieve”. However, it was 

decided that the waste audit tem plate was too detailed, and would require user 

training to aid navigation about the tool.

>  The metric output for waste was based on selecting the waste output from a drop 

down menu provided and the weight o f  the waste was input as a result. The 

waste figure was therefore com prom ised as a result. The household energy 

demand was provided for by inputting the ESB bill information. The w ater was 

audited using a delivered w ater table that measured the w ater usage in (m3). A
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input data is analysed and “very poor” is the outcom e an unhappy face appears, or 

when an “excellent” result is achieved a happy face appears. The macro is written 

in logic form as shown in Appendix D.

As can be seen by the macro described in Appendix D, the use o f  the statements and 

logic functions can create useful macrocode.

Design Review M eeting  I I I  R ecom m endations

>  The waste dim ension/output was based on selecting the waste output from a drop 

down m enu provided and the weight o f  the  w aste was inputted as a result. It was 

decided by  the design team that the weight selecting option from the drop down 

menu should be used.

>  The recommendations are automatically provided in  response to answers inputted 

during the audit.

>  It was agreed at the m eeting that a Field Trial would be conducted to evaluate the 
function ability o f  the W -M AT tool.

4.3.3 Selecting a P o ten tia l Solution

Field Trial I was run as discussed in section 4.3 in a real life application consisting o f  

10 households to validate the W -M AT audit tool. The results achieved are discussed 

in the next section.

4.4 Field T ria l I

As part o f  the Validation process 10 householders in the East Galw ay region agreed to 

complete the W-MAT Field Trial I. The aim o f  the Field Trial was to assess domestic 

waste production, energy and w ater usage using the W-MAT audit tool by  soliciting 

user feedback to obtain sample data. The W-MAT tool was configured to generate a 

report for the participant household on how  best they could reduce the amount o f 

waste going to landfill and to reduce energy and w ater consumption.

Each householder was visited to introduce W-MAT and to explain the Field Trial. The 

householders w ere also asked to complete a simple feedback questionnaire at the end 

o f  the audit. The questionnaire contained ten questions to obtain direct feedback on 

the design and usability o f  the audit tool. A  sample o f  the questions asked is listed 

below:
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4.4.2 Field Trial I Results Analysis

The result sheet for each household is shown in Appendix F -l to F-10. The result 

table in A ppendix F -l 1 highlights that the table is predom inantly shaded green in 

colour indicating excellent results, particularly for the household waste section, where 

almost all houses scored an excellent result.

4.4.3 Field Trial I User Feedback

To obtain feedback on the operation and ease o f  use o f  the audit tool, each 

householder was asked to complete a simple questionnaire. The com pleted audit 

questionnaires are shown in (Appendix G -l to G-10).

The results obtained from the feedback identify that 10% o f  householders found that 

the format o f  the audit tool was too detailed. The person who had difficulty did state 

that their involvement had increased their knowledge particularly in energy 

conservation and waste management.

As a result o f the W -M AT Field Trial I it was decided by a review group at a fourth 

design review meeting, that the following changes be made:

>  It was agreed that the audit tool incorporated a section on waste analysis, energy 

and water conservation and that the participants found it was too onerous.

>  It was agreed that i f  the audit tool was too long or difficult to com plete that it 

would have a negative effect on the image o f  the local authority or on the amount 

o f feedback that they would receive should they launch it on the web.

>  GCC therefore prioritised their main area o f  concern, waste analysis, and the 

collection o f  accurate waste generation figures, with a view towards waste 

minimisation or increased recovery.

>  It was decided that the audit tool should be redesigned to focus on waste 

generation alone, and that the inputted waste data should be directly input (by 

user) not a generalisation as provided previously from the drop down menus on 

the waste audit sheet.

>  It was also agreed that a subsequent field trial, Field Trial II would be required to 

test the new design.
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Figure 4.8 W-MAT IV Process Flow Diagram

At the fourth design review meeting, it was considered by the stakeholders that W- 

MAT IV was easier and faster to complete, yielding very useful data on household 

waste generation rates due to the direct input waste classification table format as per 

W -M AT IV in Appendix H. The feedback from the design m eeting was as follows:

>

Functionality; the review group w ere satisfied that W -M AT IV demonstrated 

that it had the capacity to collect relevant and useful audit data and that its 

structure, content and questionnaire length were improved, and that a second 

field trial was required to evaluate it.

Effective graphic analytical tools were introduced. The removal o f  the macro 

loops helped to simplify its operation. The colours used in the tables w ithin the 

spreadsheets improved the graphics and made the spreadsheets m ore visually 

pleasing to the user.

The metric output for waste in W -M AT III was based on selecting the waste 

output from a drop down menu, and provided a generalisation o f  the weight o f 

the waste output. The waste quantity weights in W -M AT IV w ere input direct 

into the audit tool and m etric results are output from the tool in 

kg/household/week.

The results are generated automatically from the waste audit data that is input 

into the audit tool. The resulting graphs and histograms are also generated

72



4.8 Hand over audit Tool

The W -M AT IV was handed over to the Environmental D epartm ent o f  the local 

authority who scoped the need for the audit tool at the outset, and was satisfied that it 

fully m et the initial design specification and goals. In the initial stages o f  the study the 

local authority intended to run a w idespread household study throughout County 

Galway. Unfortunately, their priorities changed in the interim and they have been 

unable to do so to date.

4.9 S um m ary

This Chapter detailed five developmental iterations o f  the W -M AT tool. Four design 

models were discussed and the strengths o f  some o f  these m odels were blended 

together to create a tailored design model that was tailored to suit the design and 

validation o f  the electronic audit tool. The adopted design m odel presented in Figure

4.5 had fourteen distinct steps that spanned the initial needs analysis through four 

design iterations. The final design was informed by five review meetings and two 

field trials that exposed the W -M AT tool to 28 different hom eowners as part o f  the 

design process. The finished W -M AT IV tool was validated using 18 separate 

household participants and the initial results o f  Field Trial II showed that the domestic 

waste generation rates were closely aligned with accepted N ational trends, thereby 

generating confidence in the W -M AT methodology. Chapter 5 expands on the W- 

MAT methodology and Chapter 6 focuses on the validation o f  the data produced by  

Field Trial II against accepted National data.
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A n objective o f  the research  is to im prove data quality  w h ilst design ing  an  audit tool 

that is easy  to dep loy  b y  the local authority  and easy  to  u se  b y  the  household , easy  to 

analyse and easy  to update  or m odify.

The W -M A T  m ethodology is sim ilar to  M W C  (1996), w ith  the  exception  that stream s 

o f  w aste  o r quantities involved are sm aller, due to  the  focus so le ly  on household  

waste. It is best to establish  norm s o r best practice equivalen ts w hen  auditing. The 

data needs to  be  collected  b y  consisten t sam pling techn iques and the  data  m ust be  

properly  logged.

To conduct an audit it is advisable to have  a  set form at so tha t the results are 

com parable. For this study, it w as decided that W -M A T  w ou ld  u tilise  a sim ilar step- 

by-step  sequence to the M W C S (2008) m ethodology em ployed  b y  th e  EPA . The W - 

M A T IV  audit m ethodology used  a three-phased  approach as show n in  F igure  5.1.

Phase I Phase II Phase in

F igure 5.1: T hree Phase A udit M ethodology.

Each phase  is divided to  the sub-elem ents show n in  F igure  5.2. Survey P lanning 

(Phase I) is sub-divided into B ackground R esearch, D evelop ing  a Sam pling Plan and 

Selection o f  a R epresentative Sam ple. T he Survey E xecution  (Phase II) is sub-divided 

into Sam ple C ollection and D ata  A nalysis. D ata  C ollation  is sub-d iv ided  into D ata 

A nalysis and R eporting as show n in  F igure 5.2.
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Using a traditional sampling methodology as adopted during the EPA ’s (2005) 

National W aste Characterisation Survey and the EPA (2008) National House W aste 

Survey (2008) the information listed below is required:

>  Population statistics (Sample size)

>• Num ber o f  Households (Population)

Such information is available from the EPA National W aste Report 2008 and Central 

Statistics Office census (CSO, 2006). The inform ation com prised o f  National 

population statistics, waste m anagem ent systems and existing information on waste 

composition. The findings are shown in Tables 5.1 to 5.4.

5.2.1 Background Research

Table 5.1 Irish  Dem ographics

Total Population Surface Area 
(Km1)

Density
Pop/Km1

Urban Rural

4,422,100 70,182 63 60.7 39.3

Table 5.2 Housing and W aste Services

No. of occupied 
houses

No. of houses 
with a waste 
collection service

Houses with a 
single black bin 
collection service

Houses with a 
two bin
collection service

Houses with a 
three bin 
collection service

1,500,274 1,192,451 62,350 878,246 251,855

Table 5.3 Household W aste Arising (Tonnes)

Household
Waste
2005

Household
Waste
2006

Household
Waste
2007

Household
Waste
2008

Recycling
Centres
CRC)
2008

RC
Tonnes
Collected
2008

Bring
Banks
(BB)

BB
Tonnes
Collected

1,633,266 1,672,213 1,672,025 1,677,338 96 200,455 1989 102,300

Table 5.4 W aste Collection

Kerbside Kerbside Tonnes Collected Containers/Bags/WB
Residual 899,938 Wheelie Bin

Recyclable 261,468 Wheelie Bin/Bags

Organic 38,004 Wheelie Bin

5.2.2 Select Sam ple

The W -M AT tool is designed to facilitate access to a wide cross section o f the 

population using the W orld W ide W eb (WWW ). This novel aspect o f  waste auditing 

was investigated during the two Field Trials. The audit data was logged to a PC and

78



5.3 W -M A T IV  A u d it  M e th o d o lo g y

T he W -M A T  IV  tool uses M icrosoft Excel an e lectronic  sp readsheet program m e that 

is part o f  M icrosoft O ffice suite. T he program m e is  v e ry  usefiil and rela tively  easy  to  

use, w hich  is im portant to the  stakeholders in  o rder to  keep  s ta f f  tra in ing  requirem ents 

and costs to a m inim um . T he m ethod  o f  record ing  the  w aste  figures is set ou t in the  

form  o f  an audit tool m ethodology  presen ted  in  F igure  5.3. T he p rocedure consists o f  

a  step-by-step sequence o f  calcu lations w ith in  a  series o f  ind iv idual tabs o r m odules 

w ith in  the Excel softw are. A  calcu lation  u sing  th is so ftw are w orks sequentially  

through  the individual tabs as follow s, lead ing  u ltim ately  to  the  d isp lay  o f  resu lts, 

conclusions and sum m ary sheet.

Field Trial
W-MAT Sheet Tab No s 

Tabi

Tab 5

ktentifca*>n:EWCCo5l i ---
Category. EWC Categories 
Guanthy kj'Hou «tvolaWee-k

UenMka«on:EVrc Codes------
Category EWC Categories 
Quantity kgHou sctol&Vfeek

Tab8

i t i

(Sentii cation: EWC Cooes 
Category EWC Categories 

ant ty. kpMous ehoid Aftfee k

Vfette Output

Tab 8

Hous ehold/ 
LocalAuthontyOutput
*ç 4-iouS* no« AMtek 
kgOaexipantWfeek

Figure 5.3 W-MAT IV Audit Tool Methodology
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type, the year o f  construction, date o f  assessment and the M PRN  number, which is an 

eleven-digit num ber that is allocated by  the ESB and is unique to each house. The 

M PRN number is used by  SEI as an identification num ber for each household to 

identify BER certificates against. The M PRN num ber appears on the top right hand 

com er o f  an electricity bill and is a unique identifier o f  the house.

5.3.2 Household Waste Audit “Dimensions and Population” Tab

The spreadsheet requires that the dwelling floor area be  submitted. Linear 

measurements for the calculation o f  the floor areas should be taken between the 

finished internal faces o f  the appropriate external building elements.

The occupancy o f  the household is required as the subsequent results section 

calculates waste production rates based on the quantity o f  waste produced in 

kilograms divided by  the num ber o f  persons in the household.

5.3.3 Household Waste Audit “Recyclable Items” Tab

The spreadsheet is designed to record the quantity o f  recyclable waste produced in a 

household over the audit period. The waste categories are sub-divided into 

internationally recognised categories such as those listed in Table 5.6 to aid analysis 

and reporting. The groups are further sub-divided using the standard European W aste 

Codes (EWC) and examples o f  the different categories are presented in Table 5.6. As 

the user inputs the audited waste quantities into the sample b y  mass column o f  the 

work sheet, the totals are automatically generated and an average weight (kg) o f  

recyclable waste per household occupant is the output in Cell C55. A n incentive such 

as a free week waste collection could be offered as an incentive to gain greater 

uptake/acceptance by  householders.
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5.3.4 Subsequent Tabs

The subsequent Tabs, nam ely compostable, landfill, hazardous waste and results tabs 

are very similar to the recyclable waste tab that was discussed in section 5.2.3.

Rather than discuss all o f  the worksheets in turn, only one worksheet is discussed in 

this document. However, the flowcharts that explain the compostable, landfill, 

hazardous material and results work sheets are attached in  Appendix K.

5.4 Key Elements of Field Trial II

The key elements o f  the Field Trial II are the same as that outlined for Field Trial I in 

Section 4.3.1, except the scheme ran from 05 January to 12 January 2010.

Feedback from the W -M AT IV Field Trial II o f  18 households showed an average 

occupancy rate o f  4 persons and that on average each household produced 17.7 kg o f  

landfill waste and 9.8 kg o f  waste suitable for recycling per week. The results o f  the 

field trial are evidence that the W -M AT tool works, producing data similar to that o f 

the National Surveys, thereby creating confidence that the W -M AT m ethodology and 

tool was effective and useful. It demonstrated that the training/induction was 

sufficient, addressing a risk o f  this approach and that the tool was structured to 

provide relevant and useful data.

Household waste m ay be subject to stratification criteria such as seasonal variation or 

residential structure identified in Table 3.3. The significance o f  seasonal variations in 

quantity and composition between summer and w inter/spring months was not 

investigated as both Field Trials were run during w inter months. To gain a more 

accurate waste generation profile, it was envisaged that the local authority would 

conduct a study that would be conducted over two campaigns spanning summer 

and/or winter or spring seasons. It is also noted that residential structure can act as a 

significant stratification influence due to different residential types such as; rural 

areas, sub-urban areas, inner city, multiple dwelling, m ulti-storey dwellings. The field 

trial sampled waste in a rural and urban environm ent but inner city, multiple dwelling 

or multi storey dwellings were not accounted for which m ay have an effect on the 

reported results when compared to National results.
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6.0 W-MAT Validation

6.1 Introduction

This Chapter presents an insight into the analytical (graphical, tabular and statistical) 

capabilities o f W -M AT using data obtained from Field Trial II. The Field Trial II data 

is also compared with National data to validate W -M AT.

Table 6.1 outlines the data analysis capability that is automatically presented in 

tabular and graphical formats as the field data is input to the software. These pre

defined tabular and graphical formats are designed based on recognised formats in 

previous National Surveys.

Table 6.1 S tandard  analysis perform ed autom atically by W -M AT

Tabular Analysis 
(kg/household/week)

Graphical analysis 
(% of total waste output)

Graphical analysis 
(kg/waste category/week)

Total recyclable waste 
output

Recyclable waste stream as a % of 
total

Recyclable waste stream 
quantity

Total compostable waste 
output

Compostable waste stream as a % of 
total

Compostable waste stream 
quantity

Total landfill waste output Landfill waste stream as a % of total Landfill waste stream quantity
Total hazardous waste 
output

Hazardous waste stream as a % of 
total

Hazardous waste stream 
quantity

Accurate and up to date information on waste is essential for monitoring progress 

with the implementation o f  waste legislation and waste management policies within 

Ireland and within EU m em ber states. W -M AT is designed to provide an analysis o f  

waste stream data. Its graphical analysis highlights trends in waste generation and 

helps to direct prevention efforts towards priority waste streams. The waste data and 

waste stream analysis generated can be used to deliver key indicators to regulators, 

policy makers and decision makers.

W aste stream data is also used to compile reports to the European Commission on the 

W aste Statistics Regulation (2150/2002/EC) and also on im plementation o f  Directives 

and other statutory reporting needs, such as to demonstrate compliance with diversion 

o f  biodegradable municipal waste targets set in the Landfill Directive. New 

obligations have arisen in recent years in relation to specific waste streams such as 

waste electrical and electronic equipment, biodegradable m unicipal waste, end-of-life 

vehicles and batteries. The W aste Framework Directive (2008/98/EC) has to be 

introduced targets for preparing for reuse and recycling o f  50% by weight o f 

household derived paper, metal, plastic and glass and 70% by weight o f C&D waste.
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Field Trial II Household Waste Output EPA (2008) National Waste Survey Waste Output

63%

37%

I  Mixed Residual W aste (M R W ) (kg) I  Mixed D ry  R e cycla ble» (M D R ) (kg)

33%

67%

Figure 6.1 Field Trial II data comparison to EPA (2008) data showing Mixed Residual 
and Dry Recyclable Waste Composition by percentage (%)

The breakdown o f waste com position by all 13 EW C codes o f  all the households that 

took part in Field Trial II is shown in Figure 6.2.
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Figure 6.2 Composition by weight of total household waste produced by 18 households 
that responded to Field Trial II by EWC codes

Figure 6.2 shows the majority o f  the m ixed residual waste (MRW) is com posed o f 

food waste, plastics and hazardous waste, whilst the majority o f  recyclable waste is 

composed o f paper, plastics and cardboard. A table showing the M RW  stream is 

shown in Appendix L.

Figure 6.3 uses the pie-chart graphical analysis to confirm that food waste accounts 

for the largest portion o f M RW  at 22%. Plastics make up 16% o f the waste stream, 

hazardous waste is 15% o f the waste stream and the other categories are all less than 

10%.
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Figure 6.5 “Urban” household waste composition by %

The urban residual waste stream accounts for 63.5% o f  the total audited urban waste. 

It is clear from analysing the data submitted during Field Trial II that food waste 

(21%); plastics (17%) and textiles (11%) represent the greatest w aste streams in  the 

mixed residual waste category. This reflects sim ilar trends noted during the M W CS, 

(2004 and 2008) N ational Studies. The com position o f  the m ixed residual waste 

stream is shown in Figure 6.6.

1%~ Start

Figure 6.6 “Urban” mixed residual waste composition by %

■ Food waste
■ Garden waste
□ Papers
□ Cardboards 
■Textiles
■ Nappies
■ Plastics
■ Glass
■ Metals
■ Wood
□ Hazardous waste
■ Unclassified combustibles
■ Unclassified incombustibles

The composition o f  urban dry recyclable waste, the rural household waste

composition and waste stream breakdown o f  the rural waste is shown in Appendix M.
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>  Individual value plot diagram

>  Histograms o f  group data

It is easy to transfer data from the W -M AT tool to M initab. Figure 6.8 illustrates the 

variance within each waste category measured during Field Trial II in units o f  

kilograms (kg).
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Figure 6.8 Scatter plot of Household W aste (kg) vs. House num ber

The scatter plot in Figure 6.8 shows that there are different degrees o f  variance for 

each category, how ever noticeably the two categories for compostable and hazardous 

waste show lower variance. The low variance in the compostable category is m ost 

likely due to relatively comparable quantities o f  food being consumed and disposed 

o ff in households. Similarly, with the hazardous waste stream the quantities produced 

per household is low and the variance in the data is low as a result.

The individual value plot shown in Figure 6.9 identifies the variation in accumulated 

Field Trial data.
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Household Waste (  Kg)

Panel variable: Waste Category

Figure 6.10 Individual value plot of Household Waste (kg)

Compostable 
Mean 5.277  
StDev 1.611 
N 18

Hazardous 
Mean 2.515  
StDev 2.272  
N 18

Land Fill 
Mean 9.733 
StDev 3.354  
N 18

Recyclable 
Mean 9.867 
StDev 3.254 
N 18

Total Waste 
Mean 27.34  
StDev 7.901 
N 18

In total, 18 households tested the audit tool and conducted a household waste audit 

using W -M AT. The sample size used to validate the audit tool is also h a lf the sample 

size used by the M W CS (2008) study that was used to produce a National waste 

profile. Cunningham (2010) states that the sample size used are significant given that 

the samples were obtained within one electoral area or cluster. It was envisaged that 

the local authority would conduct a survey using W -M AT and that the sample size 

would be selected from a number o f  household clusters and that it would generate 

waste dimensions that would be representative o f  a National profile. Unfortunately, 

the local authority was unable to com mit resources to the waste audit at this time. Ni 

Mhainin (2010) states that it is still high priority w ithin the local authority and that 

hopefully a w aste survey using W -M AT w ill be conducted in the future to generate 

household waste dimensions that can be m easured against previous or future National 

studies. The results from the field trial conducted show that the average household 

size is four persons and that the average waste generation per household is 17.7 kg o f  

landfill waste and 9.8 kgs o f  recycle waste. Field Trial II yields descriptive results for 

the households that participated. This is further evidence that the audit tool and 

methodology worked in  the field and that it is suited to the application o f  a larger 

subsequent study that m ay be conducted by the local authority.
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between the Field Trial II and the National survey. The com parison between the W- 

MAT Field Trial II results and the National results is evidence that the audit tool 

developed can be used to generate useful household waste generation figures and that 

those figures can be compared to previous waste studies.

Table 6.3 Results of the Household W-MAT Field Trial II  Study

Clusters Field trial 
(2 Bin 
Rural)

EPA, 2005 
(2 Bin 
Rural)

EPA, 2008 
(2 Bin 
Rural)

Field trial 
(2 Bin 
Town)

EPA, 2005 
(2 Bin 
Town)

EPA, 2008 
(2 Bin 
Town)

kg/household
/week

26.49 24.87 34 28.52 24.27 16.00

Primary
Waste

Category
Organics 12.7 % 26% 17.36% 18.5 % 28% 10.53%

Paper 15.1 % 19% 30.02% 12.98% 29% 37.66%

Cardboard 8.13% 8% 8.90% 8.11% 7% 7.65%

Composites 3.19% 3% 1.42% 3.45% 1% 1.45%

Textiles 10.9% 11% 11.83% 10.12% 7% 8.23%

Plastics 17.07% 13% 15.15% 18.76% 13% 18.89%

Glass 8.31% 5% 2.66% 7.27% 6% 3.44%

Metal 8.71% 3% 3.53% 8.99% 2% 3.56%

Wood 0% 1% 0.88% 1.58% 0% 0.12%

Special
Municipal

Waste

11.95% 2% 0.41% 6.35% 0% 0.97%

Unclassified
Combustibles

2.5% 0% 0.47% 2.05% 0% 0.77%

Unclassified
Incombustibles

1.33% 1% 1.06% 1.80% 2% 1.66%

Fines 0% 5% 6.31% 0% 4% 5.07%

Bulky waste + 
WEEE

0% 3% 0 0% 0% 0%

Total 100% 100% 100% 100% 100% 100%

Similarities exist between the data sets:

>  The three highest waste stream outputs are Plastics, Organics and Paper for all 

three studies.

>  The Rural v ’s Urban households show similar trends between the Field Trial II 

and The EPA (2005) National study.

>  The Paper, Textile and Cardboard Rural waste streams are very similar between 

the Field Trial II and The EPA (2005) National study.
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As can be seen in Figure 6.12, the results o f  Field Trial II, and 2 bin rural waste 

output has similar results in a number o f  the waste streams, namely: Cardboard, 

Textiles and Plastics.

Bulky waste + WEEE 

Fines

Unclassified Incombustibles

Unclassified Combustibles 

Special Municipal Waste

C Wood0
1  Metal
o
£  Glass

¡5 Plastics

Textiles 

Composites 

Cardboard 

Paper 

Organics

0 00%  5 00% 10 00% 15.00% 20.00%  25 00%  30.00%  35 00% 40 00%

Composition of W aste S'neain (♦ • of iot.il waste)

Figure 6.13 C om parison of W -M AT Field T ria l II  (2 Bin Town) Results with the 2005 

and 2008 National W aste Survey Results

Figure 6.13 shows the results o f  the 2 bin urban waste output. The EPA (2008) results 

show a variation to the EPA (2005) particularly in relation to the Paper, and Organic 

waste streams. The 2005 survey involved surveying 37 houses in nine clusters, whilst 

the 2008 surveyed 39 households in ten clusters. As can be seen in Table 6.3 and 

Figure 6.11 the three highest waste stream outputs are Plastics, Organics and Paper 

for all three studies. There are similarities between the Cardboard, Plastics and Textile 

waste streams for all three data sets, however there is variation between the Organic 

and Paper waste streams and between the overall household w aste output dimensions. 

Gibson (2010) states that the waste generation variation is most likely due to differing 

household waste practices in different clusters or regions throughout Ireland. This 

highlights the need for a waste survey that includes a greater sample size within a 

greater number o f  audit clusters. A lthough there is variation between the surveys 

conducted the Field Trial II are proof that the data obtained compared well in a 

number o f  areas and that the audit tool operated well in the recording and presentation 

o f results. Cunningham (2010) states that the audit tool performed well and that the 

data output from the tool is a reasonable representation o f  the households in the
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produce less than 350 kg o f  municipal waste per capita. Between 2005 and 2007, m ost 

countries saw an increase in municipal waste, only a few showed stabilisation 

(Germany) or a downward trend (Spain and the UK).

6.6 S um m ary

The W -M AT audit tool and the audit m ethodology adopted facilitated the collection o f  

the Field Trial II data that was generated and analysed using the analytical capabilities 

o f  the W -M AT tool. It demonstrated that the audit data is collected in a standardised 

manner using EWC waste classification that perm itted a com parative analysis to be 

made between the field data and previous N ational audits.

The W -M AT Field Trial II waste com position dimensions for mixed residual and dry 

recyclable waste compare well w ith the EPA (2008) National survey as shown in Fig 6.1. 

However, the EPA (2008) household results yields a variation in waste output o f  

28.35% in the rural households and 78.25% in the town households. The EPA (2005) 

results yielded a m ore uniform waste production between the two categories, as shown 

in Figure 6.11; the Field Trial II total waste output for rural and urban households is 

similar to the EPA (2005) results. From studying the National waste report data and 

various EPA household waste dimensions, it is apparent that variation in waste quantity 

results is common and that waste quantities vary in various clusters throughout the 

country (Gibson, 2010). This coupled with the misgivings in annual reported municipal 

waste quantities as outlined in Section 3.1.3 outlines the requirem ent for the collection 

o f  accurate waste data for local authorities and private waste contractors alike, for them 

to plan ahead and react to identified trends in m unicipal waste generation.

In order to generate an accurate National household waste profile that is representative 

o f  current waste trends, there is a need for a large survey o f  waste generation at source. 

The W -M AT tool has being tested in the field and should prove very beneficial to 

private waste contractors and local authorities alike to accumulate and analyse waste 

generation and waste stream data. The use o f  the W -M AT audit tool could respond to 

the need for accurate waste data, it would aid in the identification o f  changed trends in 

household waste generation and m ay prom pt a swift response or change for the 

stakeholders.
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7.3 Conclusion

O bjective N o .l

Conduct a literature review to identify various definitions, legislation and policy actions 

that relate to Irish domestic waste and exam ine state o f  the art National and International 

waste audit methodologies.

This was achieved by  examining Irish and European environm ental legislation and 

policies in relation to municipal waste production and the outcomes are docum ented in 

Chapter 2. The National and International w aste audit methodologies w ere discussed in 

Chapter 3. The influence on W-MAT was as follows:

Conclusions

1. Pre 1990’s there was very little w aste legislation in place in Ireland. There has been 

considerable positive change in Ireland over the past 19 years or so as regards the 

introduction o f  environmental legislation and regulations. The new  approach as 

outlined by  the DoEHLG (2009) is in the direction o f  sustainability, in particular, to 

m ove away from mass bum  incineration towards alternative technologies and to 

minim ise waste going to landfill.
i
i

2. Ireland initially carried out waste audits using the M unicipal waste characterisation 

(1996) methodology. The results w ere questionable, as the audit duration was not 

specified and the physical w aste analysis involved using grab samples. The 

shortcomings identified prom pted the EPA to carry out the M unicipal Waste 

Characterisation (NW PP-2004-02) survey using a newly adopted methodology, 

which was further developed for the M unicipal Waste Characterisation (2008) study.

The 2004 and 2008 survey m ethodologies used are based on the European SWA 

(2004) methodology.

3. A  sample o f  European and International methodologies w ere studied in Chapter 3.

The research undertaken has em phasised the need for an Irish waste audit 

methodology that can be used to clarify National reported figures on waste 

generation. A fter studying Best Available Technologies (BAT) the new  W-MAT 

m ethodology was designed to respond to the need outlined in section 1.2, it benefits 

from a selection o f attributes from a num ber o f  methodologies as discussed in 

section 3.3 and has been validated during Field Trial II.
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>  Per person waste output -  (kgs) per person per year

>  Statistics -  Calculated as percentages o f  total w aste output

2. The households that participated during the W-MAT study produced an average o f

27.5 kg o f  household w aste per week, which consisted o f  17.7 kg o f  landfill waste 

and 9.8 kg recycle w aste per household. Field Trial II was conducted for one week 

during w inter and does not account for seasonal variation o r increased summer 

waste volumes due to garden w aste etc.

O bjective No.4

Design an audit tool that can be used to conduct household audits, that is easy for the 

householder to use, that can store and retrieve data and provide results that are easy to 

analyse.

This was achieved by  designing an Excel based software application W-MAT that has 

eight steps that form the audit methodology, namely; Start, Property and assessor details, 

Dimensions and population, Recyclable Waste, Compostable Waste, Landfill Waste, 

Hazardous Waste and a Results section. The audit tool is designed to generate total waste 

quantity figures for the household and to generate graphs and charts that depict the waste 

stream percentages. The W-MAT tool CD is included in A ppendix H.

Conclusions

1. The audit tool was validated in house prior to the W-MAT Field Trial and 

demonstrated that it could record w aste generation data, could generate results and 

present graphical representation o f  the results.

2. The W-MAT tool was validated by  18 households. The sample size used to validate 

the audit tool is approximately h a lf  the sample size used by  the M W CS (2008) study 

and it was used to produce a National waste profile. It was envisaged that as part o f  

the study the local authority would conduct a survey w ith a sample size that would 

be reflective o f  the National profile. Unfortunately, the local authority was unable to 

commit to undertake that survey. The W-MAT tool w orked efficiently during the 

field trials and demonstrated that it can store and retrieve household waste data, 

w hilst being easy for the householder to use, and adm inistratively light for the 

relevant stakeholders, as very little training i f  any is required to use the audit tool.
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2. The householders logged the waste data directly to PC during the Field Trial thus 

reducing the need for paper audit forms. This reduces the tim e required to complete 

the audit, as there is no requirem ent to manually record results.

3. The use o f  the W-MAT tool eliminates the existing delay in feedback to the

householder. The current procedure is that the audit data is analysed in the office

and that the report is drafted and charts are added to support the report.

4. Using the W-MAT tool there is no requirement for audit staff to subsequently have

to input the data into M icrosoft Word and Excel to generate result reports. The W- 

MAT tool generates the summary report and graphs autom atically as the information 

is inputted, so feedback is immediate.

5. The W-MAT programme can be loaded onto a Palm Held Com puter which would

further improve the accessibility to the data, as the data could be uploaded direct to 

a local authority computer from the audit site via the internet.

O bjective No.6

Design an audit tool that can be deployed for future studies by the local authority or other 

stakeholders.

The W-MAT tool is designed to facilitate future audits for the local authority or other 

private waste contractors. As previously discussed in Section 3.1.3, the EPA (2010) report 

that during an annual return, a large quantity o f  industrial process waste was incorrectly 

counted as MW. That, coupled with the estimate that is m ade for uncollected household 

waste, m ay lead to a discrepancy in the reports or recorded figures.

Conclusions

1. As previously stated in section’s 1.6 and 3.1.3 there is a recognised problem with

regard to municipal w aste classification in Ireland. Waste operators using incorrect 

definitions for municipal, household and commercial wastes has affected the 

accuracy o f  data collected and as a result waste has been categorised wrongly.
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2. The results obtained are similar to the total weight per household results obtained in 

the EPA (2005) household study, which is additional prove that the audit tool works 

efficiently and can generate useful results.

3. Defra (2010) state that the total w aste produced per English household averaged

20.6 kgs, which is 25% less than the Field Trial II results obtained.

4. From comparing the Field Trial II results to National waste dim ensions it is apparent 

than a reduction in the amount o f  household w aste is required. A  greater focus on 

waste reduction, recycling or reuse is needed and possible advances in waste 

reduction such as composting or bio-refineries w ith energy recovery is needed to 

reduce the quantity o f  landfill waste been produced.

O bjective No.8

Identify design improvements for W-MAT

The W-MAT study was a success. A udit data was collected from 18 households during 

Field Trial II. The sample size used to test the audit tool is also h a lf  the sample size used 

by  the MW CS (2008) study that was used to produce a National w aste profile. During the 

development o f  W-MAT, it was understood that the local authority would conduct a study 

with a large sample size. Unfortunately, this did not transpire, although it is still the 

intention o f  the authority that it w ill occur in the future. GCC found that the household 

waste generation dimensions/results generated during the field trial were useful and that 

they were a relatively good com parison to previous National waste studies. However, to 

further validate the W-MAT tool and its waste metrics, it would be prudent for the local 

authority to conduct a future audit with a large sample size

Conclusions

1. The W -M AT tool is easy to use and meets the requirements o f  the stakeholder, who

wants an audit tool that:

>  Has the ability to replace written audit records

>  That is administratively light to implement

>  That is easy for the user to operate

>  That has the ability to store and retrieve audit data

>  That can calculate waste output metrics and generate result tables that are 

easily understood
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3. The W-MAT Field Trial II was run to validate the audit tool. The study was run in a 

rural area in east Galway. Organic waste results are low er than the expected 

outcome or the National average. On consideration o f  the results obtained, it is 

possible that a portion o f  that waste stream is used to feed family pets or farm 

animals such as hens or pigs.

4. Field Trial II was run for a 1-week period in winter. The stratification criteria o f  

seasonality are not accounted for in the field trial results. I f  a second study was 

conducted in summer time, it is more likely that garden waste such as lawn 

trimmings, hedge cuttings etc. would increase the quantity o f  waste produced during 

the summer months.

5. The Field Trial II was run in  the M ountbellew electoral area. The field trial did not 

account for residential structure for example, inner city, m ultiple dwellings and 

multi storey dwellings w ere not analysed. To scale up the field trial results to a 

National profile would be questionable as a result, as the waste streams from the 

other residential classifications m ay differ from the households studied.

6. The W-MAT study conducted was used to validate the audit tool and evaluate its 

operational effectiveness. Eighteen households in a household cluster in the 

M ountbellew electoral area participated. To generate Regional/National benchm ark 

figures a larger audit would be required w ith a greater num ber o f  household clusters 

selected or analysed throughout the country. In order to do research on a Regional 

basis, the co-operation o f  all the local authorities in the Connacht region would be 

required. This would require considerable co-operation between the various local 

authorities to run/launch the W-MAT tool on-line and to analyse results returned 

from the study.

7. During the W-MAT study it was anticipated that Galway Co. Co. would conduct a 

waste audit using the audit tool developed, and that the results o f  that audit would 

be used in the study to establish waste statistics and benchm ark figures for waste 

generation in the Galway region. However due to changes in circumstances the 

survey has not been conducted to date, although it is still high priority on the agenda 

o f  the local authority and will hopefully be conducted as a follow on study at some 

time in the future.
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and w ould  have the added benefit o f  preventing  those m ateria l from  been  m ixed 

w ith residual waste.

General Recommendations

4. EU Landfill D irective (1999/31/EC ) requires increased  d iversion  o f  b io-degradable 

w aste from  landfill. B y u tiliz ing  W -M AT and carrying ou t fu ture audits program s a 

greater insight into the househo ld  w aste stream s can b e  obtained. B y  doing so 

Ireland can respond to  any observed w aste trends b y  generating  the  infrastructure to 

m atch those needs. T he EC (2000) state that a com posting  p lan t in  B arcelona uses

16,000 tonnes o f  b io-degradable  w aste p e r annum  and produces agricultural 

com post. Ireland needs to d ivert bio-w aste from  landfill and to u tilise  the latent 

energy or b y  products that can b e  produced.

5. A s show n in F igure 6.3 there is variation betw een  the  EPA 2005 and 2008 studies. 

This is likely  caused b y  the  lim ited sam ple size taken  during  the  surveys and the 

variability  in  data w ould  be increased w hen the  data  is scaled  up to  p resent a 

N ational profile. W -M AT has dem onstrated that it can record  to tal household  w aste 

produced and the  w aste stream s generated. B y  launching  W -M AT on line  w ould 

greatly  increase the capacity  o f  stakeholders to  attractive a response  and to  collect 

greater sam ple sizes for future surveys.

6 . W -M AT has identified during its validation that household  organic w aste output is 

h igh and that that m aterial is be ing  disposed o f  to  landfill. T he ro ll out o f  household 

brow n b in  collection services by  local authorities w ould  divert organic w aste from  

landfill and w ould  assist in  m eeting  Ire land’s EU  landfill d iversion  target.

7. A  larger follow  on household  study w ould  b e  beneficial to  establish accurate 

household w aste figures/benchm arks on a R egional o r N ational level. P revious 

N ational w aste report figures have been  generated  using  total w aste production 

dim ensions divided b y  the population census figures to  generate N ational averages. 

As seen in F igure 6.3 there is variation betw een the EPA 2005 and 2008 studies. By 

conducting a larger household  audit using  W -MAT, a m ore accurate N ational 

representation o f  the w aste stream s and quantities could be  obtained.

8. W -MAT has dem onstrated  from  the results obtained during this study that b io

degradable w aste accounts for 66.6%  o f  m aterial d isposed o f  to landfill. It is
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Table 3.1: Description of Assumptions used to Allocate Households in each Cluster.

1-bln 2-bln 3-bln

Cities

Apartments with Residual 
waste collection only

•  Part of Dublin 
Region - 25,000*

•  Limerick City

•  Cork City

•  Part of Galway 
City

•  Part of Waterford 
City

Single unit dwellings and 
apartments provided with 
MRW  + MDR collection

•  Part of Dublin 
Region -+25,000* - 
143,000**

•  Part of Limerick 
City

•  Part of Cork City

Single unit dwellings and 
apartments provided with 
MRW  + MDR + Organic 
collection

• Part of Dublin 
Region +143,000**

• Part of Galway 
City (15,000)

•  Part of Waterford 
City (16,000)

Towns

LAs with low recyclable 
collection rates (< 1 0% ) 
have a single bin in their 
rural areas

•  Part of Carlow

•  Part o f Mayo

•  Apartments in 
towns in other LAs

All single dwellings in towns 
are provided with 2 bin 
collection as a minimum

•  Ballinasloe

■ Urban part of Co. 
Waterford

Rural areas

LAs with low recyclable 
collection rates (<10% ) 
have their rural areas with 
single bin

•  Part of Carlow

•  Part of Mayo

•  + Apartments in 
other LAs

LAs with recyclable 
collection rates >10%  have 
their rural areas provided 
with 2 bin collection

•  Rural part of Co  
Waterford

•  Rural part of Co. 
W estm eath

* 25,000 apartments are currently provided with a residual waste bin and a MDR bin in the 4 Dublin local authorities 

** 143,000 single unit dwellings are also provided with a brown bin in Dublin City Council and Fingal County Council areas.

Table 3.2: Number of Households in each Cluster

1 bln kerbside 
collection system

2 bins kerbside 
collection system

3 bins kerbside 
collection system

Total

Cities 70,484 286,298 174,000 530,782
Tow ns 42,855 368,960 18,917 430,733

Rural areas 71,503 582,272 6,583 660,357
Total 184,842 1,237,530 199,500 1.621.872

Table 3.3: Percentage of Households in each Cluster

1 bin kerbside 
collection system

2 bins kerbside 
collection system

3 bins kerbside 
collection system

Total

Cities 4.3% 17.7% 10.7% 32.7%
Towns 2.6% 22.7% 1.2% 26.6%

Rural areas 4.4% 35.9% 0.4% 40.7%
Total 11.4% 76.3% 12.3% 100%

MDR0587Rp0004 12 Rev F01
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T ab le  3 .4  shows that 18 sam ples w ere  required during April 2 0 0 8  and again  in O ctober 2008 , giving a 
com bined total of 36  samples.

Table 3.4: Proposed Survey Types for Household Waste Analysis

1-bin kerbside 
collection 

system

2-bin kerbside 
collection 

system

3-bin kerbside 
collection 

system
Total

Cities 2 (6 % ) 4 (1 1 % ) 6 (1 7 % ) 1 2 (3 3 % )
Towns 0 4 (1 1 % ) 6 (1 7 % ) 1 0 (2 8 % )

Rural areas 0 8 (2 2 % ) 6 (1 7 % ) 1 4 (3 9 % )
Total 2 (6% ) 1 6 (4 4 % ) 1 8 (5 0 % ) 18 (10 0% )

Note: the percentage in brackets represents the percentage of samples allocated to each individual cluster.

3.1.3 Selection of Waste Survey Areas

Taking into account the requirem ents of the brief, the locations shown in T ab le  3 .5  w ere  selected. It 
w as planned to collect from a mix of households with an identical social class profile to the national 
social class profile.

Table 3.5: Survey Locations

Strata 1 bln 2 bins 3 bins
Cities Cork City Council Cork City Council Galway City Council

Towns N/A Limerick County Council Waterford County Council

Rural areas N/A
Limerick County Council 

Longford County Council
Waterford County Council

Note: No survey were carried out in the Dublin Region as there was no facility available at the time to carry out the survey.

3.2 PROGRAM M E

In total, 39  household w aste sam ples w ere analysed; 36 o f these w ere  obtained from kerbside  
collections and 3 w ere obtained from Civic Am entiy sites. O f the 36  kerbside sam ples, 34  w ere  from  
collection routes serving individual houses and 2 w ere from collection routes serving apartm ent blocks.

T he sampling w as carried out over two cam paigns; the first w as undertaken from April to July 2 0 0 8  
and the second from August to N o vem b er 20 08 . Tab les 3 .6  and 3 .7  sum m arise the survey program m e  
for each cam paign and includes details of the location o f the surveys, the project partners involved and  
the dates of each survey. 17 sam ples w ere  analysed during C am paign  1 and 22 sam ples w ere  
analysed during Cam paign 2. Cam paign  2 comprised a repeat of the 17 sam ples analysed during 
Cam paign 1, plus the two apartm ent sam ples and the three civic am enity sam ples.

It w as originally intended to include sam ples from a 1-Bin system i.e households (nam ely apartm ents) 
served with one bin for mixed residual w aste. H ow ever, no such system could be located owing to the  
apparent com plete coverage of the 2-B in system across the country. Instead, two sam ples w ere  
obtained from an urban 2-B in system  servicing apartm ent blocks, to include this elem ent of the  
kerbside collections in the overall national sam ple. T h ese  sam ples w ere  analysed during Cam paign 2.

The first cam paign of surveys w as expected to be com pleted over the course of April and M ay 20 08 , 
to reflect springtime w aste composition. W hilst the majority of surveys w ere  com pleted within this tim e  
fram e, there w ere delays in scheduling the 2-Bin City surveys. T hese w ere  com pleted in partnership  
with Cork City Council in the second half of July 2 0 0 8 . C C C  w ere  im plem enting changes to their 
collection routes betw een April and July and could not facilitate the surveys until the end of July.

MDR0587Rp0004 14 Rev F01
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Municipal Waste Characterisation Surveys 2008 Final Report RPS

Table 3.6: Surveys Conducted during Campaign 1 April to July 2008

Collection System Area MRW
Date

MDR
Date

Organlcs
Date

Project
Partner

Location

City: 3 Bin-System Galway City 23 /5/2008 30 /5 /2008 30 /5 /2008
Galway City 

Council
Sandy Road  

Depot

City: 2 Bin System Cork City 28 /7 /2008 21 /7 /2008 -
Cork City 
Council

Kinsale Road  
Landfill

Town: 3 Bin-System
Dungarvan  

County W aterford 3/5 /2008 19/4 /2008 26 /4 /2008
Waterford

County
Council

Dungarvan  
T S  + M R F

Town: 2 Bin System
Adare  

County Limerick
30/4/2008 30 /4 /2008 - M r Binman

M r Binman 
M R F

Rural: 3 Bin-System Stradbally 
County Waterford

3/5 /2008 19/4 /2008 26/4 /2008
Waterford

County
Council

Dungarvan  
T S  + M RF

Rural: 2 Bin System
Patrickswell County  

Limerick 29/4 /2008 29 /4 /2008 - M r Binman
M r Binman 

M R F

Rural: 2 Bin System
Drumlish 

County Longford 28/5 /2008 7 /5 /2008 - Mulleadys
Mulleadys TS  

Longford

Total 8 7 3

M R W  = Mixed Residual Waste; M D R  = Mixed Dry Recyclables

Table 3.7: Surveys Conducted during Campaign 2 August to November 2008

Collection System Area MRW
Date

MDR
Date

Organlcs
Date

Project
Partner Location

City: 3 Bin-System Galway City 26 /9 /2008 3 /10 /2008 3/10/2008 Galway City 
Council

Sandy Road  
Depot

City: 2 Bin System Cork City 20 /10 /2008 13/10 /2008 -
Cork City 
Council

Kinsale Road  
Landfill

City: 2 Bin System* Cork City 26 /8 /2008 15/10 /2008 - Greenstar Glanmire
M R F

Town: 3 Bin-System
Dungarvan  

County W aterford
18/10/2008 13/9 /2008 20/9 /2008

Waterford
County

Council

Dungarvan  
T S  + M RF

Town: 2 Bin System Adare 
County Limerick 10/9/2008 10/9 /2008 - M r Binman M r Binman 

M R F

Rural: 3 Bin-System Stradbally 
County Waterford 18/10/2008 13/9 /2008 20 /9 /2008

Waterford
County

Council

Dungarvan  
TS  + M R F

Rural: 2 Bin System
Patrickswell County 

Limerick 9 /9 /2008 9 /9 /2008 - Mr Binman
M r Binman 

M R F

Rural: 2 Bin System
Drumlish 

County Longford
1/10/2008 24 /9 /2008 - Mulleadys

Mulleadys TS  
Longford

Urban Civic Amenity
Ballyogan C R F  

Dublin 18 4 /11/2008 - -
DLR C C  / 

Greenstar

Ballyogan
Recycling

Park

Rural Civic Amenity Dungarvan 
County Waterford

25/10 /2008 25 /10 /2008 -
Waterford

County
Council

Dungarvan
TS

Total 8 7 3
M RW  = Mixed Residual W aste; M D R  = Mixed Dry Recyclables  
* This survey was undertaken for a 2-Bin system for apartm ent households.

MDR0587Rp0004 15 Rev F01



JKPPENDIX <D



Macro Code for Result Graphics “Smiley”

Call Worksheet_Changes 

End Sub

Sub Worksheet_Changes()

If Range ("C24") = "Excellent" Then 

'MsgBox "Show"

ActiveSheet.Shapes ("Picture 19").Visible = True 

ActiveSheet.Shapes ("Picture 20").Visible = False 

Elself Range ("C24") = "Very poor" Then 

'MsgBox "Hide"

ActiveSheet.Shapes ("Picture 19").Visible = False 

ActiveSheet.Shapes ("Picture 20").Visible = True 

Else

ActiveSheet.Shapes ("Picture 19").Visible = False 

ActiveSheet.Shapes ("Picture 20").Visible = False 

End If

Instruction

The macro loop uses logic “IF”, “ELSE” and “ELSE IF” functions. The 1st line 

activates the macro to run when the sheet is opened. The next statement tells the 

macro to run and display the pictures as per the answer in the selected cell. For 

example, IF Range (“C24”)=”Excellent” Then ‘msgBox ’’Show”, this simply states 

that if  the content of cell C24 displays “excellent” then show a message box 

containing a happy smiley figure. If the cell C24 contains “Very Poor”, then a sad 

smiley figure is shown. There are four different categories displayed in cell C24 

depending on the spreadsheet results. If C24 displays either “Poor” or “Good” then 

the last else part of the Macro is called, which displays no message box.
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Purpose of the Waste Audit

The purpose of the waste audit is to determine:

• How much waste there is

• How much recyclables there is

• How much compostable there is

• How much hazardous waste there is

• How much landfill waste there is

• What the waste composition is

Methodology

Methodology is the method you use to carry out the audit. There are a number of 

factors that need to be analysed before commencing a waste audit such as:

What to sample?

Which bins to look at?

Seasonality of the waste?

When to do the audit?

Duration of audit?

What weight to sample?

Type of audit used?

To achieve best results a comprehensive waste audit should be done at least once per 

year, preferably twice a year as this would allow for seasonal variation i.e. presence of 

garden waste such as grass, hedge trimmings etc. during summer months. By using 

this audit tool you will be better able to determine a more accurate picture of what the 

waste is made up of, and also to see how well your household is recycling. Ideally an 

audit should be done early in the year and a follow on audit should be conducted later 

in the year. This would provide a clearer picture of the recycling efforts of your 

household and will also identify areas of the waste stream that need work to reduce it.



Scoping

Scoping is the initial step. It involves looking at the physical aspects, such as, number 

of bins, weight of bins, type of waste in the bins, where is most suited to, sort or spill 

the waste out and to determine if  there are items or chemicals in the bins that are 

dangerous to ones health.

Health and Safety

Before starting an audit, a risk assessment must be carried out to safeguard the 

persons conducting the audit. A risk assessment is site specific to each different 

household as no two households are the same. This involves three basic things, 

namely:

Identify what the risks are,

Work out ways to eliminate, isolate or minimize the risks (i.e. Make a plan).

Put the plan into action. (This is on site).

Typical hazards that are encountered whilst conducting general waste audits are 

injuries due to sharp objects, such as needles, broken glass, chemicals or infectious 

waste. The bags or bins of waste can also be heavy, wet or difficult to grasp. As the 

house holder you should have a good idea of the waste composition or whether sharps 

have been placed in a bin. Implement a safety plan to protect you from health risks. 

Wear Personal Protective Equipment (PPE). The minimum list of items required for 

an audit is listed below:

• Gloves

• Antiseptic hand cleaner

• Shovel

• Tarp -  (optional)

• Tongs (handling waste)

• Hose (clean the area after)

• Broom (cleaning)

• Sorting table (recommended)



• Bathroom Scales

• Suitable Clothing

• Suitable footwear

• Changing and washing facilities

• Audit W-MAT software

Setting up

In a waste audit firstly an area should be clear with adequate room provided so that 

waste can be spilled out. A protective film of plastic should be spread out over the 

ground to prevent ground contamination. The person conducting the audit should 

wear personal protective equipment as deemed necessary by the risk assessment.

A sorting table should be set up in the middle of the designated area. Place the 

weighing scales near the waste bin so that you can dispose of items once you have 

weighed and classified them. The following tips are provided to assist you:

• An impervious floor i.e. a concrete or tiled surface or apron covered area that

can easily be cleaned

• Good ventilation

• Safety, proper PPE, No Sharps etc..

• Location, isolated away from children or others

• Room for collection of bins/sorting

• Having hand washing or changing facilities. It is vital that auditors wash there

hands thoroughly and change clothes and wash after an audit.

Sorting Waste

It is important to consider the size of the sample audited. In order to make the results 

obtained from your audit worth while, ensure that the sample is reflective of the 

normal waste generated in the household. Collect the household waste for one week 

e.g. from OO.OOhrs Monday morning to the following OO.OOhrs the following morning. 

Collect using 4 waste categories i.e. recycle waste, compost waste, hazardous waste, 

landfill waste.



1. Weigh each sorting bin whilst it is empty and perhaps record the weight on the 

outside of the bin.

2. Weigh the bag or bin you are sampling and record the weight on a record 

sheet.

3. Empty the bag or bin onto the sorting table.

4. Sort into the different category bins you are using.

5. Weight each bin of different category material separately and record the 

weight before disposing of the material (or recycling it if appropriate). Make 

sure the weight on the bin is subtracted from the recorded weight.

6. Keep going until all the waste has been sorted and the data has been logged 

into the W-MAT software programme.

7. Clean the place up and leave it as you found it.

8. Enter the data into spreadsheets to analyse it.

Managing data

To manage the audit data recorded it is good practice to save it to the C drive of the 

computer or laptop you use. Give it a name so that you can retrieve the audit data and 

results at a later date.

Analysing data

This is made simple by the W-MAT audit tool. Pie charts & bar graphs are 

automatically generated by the software to depict results. Depending on what the data 

collected will be used for, statistical analyse may need to be conducted, this can be 

done using a software programme such as Mini-tab. It is important to note that for any 

audit, how you are able to use the data will depend on how you collected it.

Follow up

Follow up is very important. The main objective for any audit is to provide a platform 

for action, and so the best conducted audit will be of little use without a follow up 

exercise.
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iGeneral Information

Date  0

Household Name: A

Address o f Household: A

Number o f Occupants: 4

T o t a l  flo o r  a r e a  [m z ] | 1 9 6

Dwelling Type
C a t e g o r y R e s u l t

H o u se Type? D e t a c h e d  T w o - S t o r e y
A p p ro xim ate  year of construction? 1 9 8 0 's

Q uantity  of w as te  produced per w ee k? F u l l  B a g
A nnual C o st of w as te  disposal € 2 0 0 - € 3 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

7 7 .0 0 H o u se D eta ils G o o d
1 0 0 .0 0 H ousehold  W a s te E x c e l le n t
9 0 .0 0 H ouseho ld  E n erg y E x c e l le n t

1 1 6 .6 7 Househo ld  Lights E x c e l le n t
8 1 .2 5 H ouseho ld  W a te r E x c e l le n t

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ardboard 2 .5
N e w s p a p er/M ag s 2 .5
A lum inum  cans 2 .5

G lass 2 .5
P iastic /T etra  Pak 3 .7 5

Food w as te /O rg an ic 4
H azardo us  W a s te 3

N on R ecyclab les /M ixed  w as te 4
Textiles 2 .5

T o t a l  w e ig h t  o f  a u d ite d  w a s t e 2 5

Household Recycling Waste
W a s t e  C a t e g o r y

Cardboard
W e i g h t  p e r  c a t e g o r y

0 .6
N e w s p a p er/M ag s 0 .4
A lum inum  cans 0 .6

G lass 2
P lastic /T etra  P ak 0 .4

Tota l w eigh t of audited w as te 4



Energy Results
C a t e g o r y R e s u l t

E le c t r ic t y  m e tr e  r e a d in g 1 0 0 - 1 1 0  E u r o
W i n d o w / D o o r  g la z in g U . p . v . c  D o u b l e  g l a z e

In s u la tio n  ty p e  o n  h o t w a t e r  s to r e F a c t o r y  In s u la te d
A t t ic  In s u la te d F i b r e  g la s s  q u ilt

C a v i t y  In s u la tio n A e r o b o a r d
R e n e w a b l e  E n e r g y No r e n e w a b le  e n e r g y
T y p e  o f  fu e l u s e d ? O i l  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? 6 0 - 7 0  d e g r e e s  C e lc i u s

Lights Results
C a t e g o r y Result

N u m b e r  o f  lig h t fittin g s 2 8
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 0

A n n u a l  C o s t  ( E u r o )  € 3 4 3 .3 9
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 2 0 1 .5 4

Water Results
Category Result

H o w  is y o u r  w a te r  s u p p lie d G r o u p  w a t e r  s c h e m e
T o t a l  W a t e r  D e li v e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l lo n s ) 1 8 9 .5 7



eneral Information ■ | H |
Date  0

Household Name: B

Address o f Household: B

Number o f Occupants: 5

T o t a l  flo o r a r e a  [m 2] 1 9 5

welling Type
C a t e g o r y R e s u l t

H o u s e  T y p e ? D e t a c h e d  D o r m e r
A p p r o x i m a t e  y e a r  o f  c o n s tr u c tio n ? 2 0 0 1 - 2 0 0 5

Q u a n t i t y  o f  w a s t e  p r o d u c e d  p e r  w e e k ? H a l f  1 4 0  L t r  B in
A n n u a l  C o s t  o f  w a s t e  d is p o s a l € 4 0 0 - € 4 5 0

uestionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

6 7 .0 0 H o u s e  D e t a ils P o o r
9 0 .6 3 H o u s e h o l d  W a s t e E x c e l le n t
5 7 .5 0 H o u s e h o l d  E n e r g y V e r y  p o o r
8 7 .5 0 H o u s e h o l d  L ig h t s E x c e lle n t
7 5 .0 0 H o u s e h o l d  W a t e r G o o d

ousehold Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C a r d b o a r d 5
N e w s p a p e r / M a g s 2 .5

A lu m in u m  c a n s 2 .5
G l a s s 2 .5

P la s tic / T e tr a  P a k 2 .5
F o o d  w a s t e / O r g a n ic 3

H a z a r d o u s  W a s t e 3
N o n  R e c y c la b le s / M ix e d  w a s t e 3

T e x t i le s 2 .5
T o ta l  w e ig h t o f  a u d ite d  w a s t e 2 5

Household Recycling Waste
W a s t e  C a t e g o r y

C a r d b o a r d
W e i g h t  p e r  c a t e g o r y

2 .3
N e w s p a p e r / M a g s 4 .6

A lu m in u m  c a n s 2 .3
G l a s s 1 1 . 5

P la s tic / T e tr a  P a k 2 .3
T o ta l  w e ig h t o f  a u d ite d  w a s te 2 3



Energy Results
C a t e g o r y R e s u l t

E le c t r ic t y  m e t r e  re a d in g 9 0 - 1 0 0  E u r o
W i n d o w / D o o r  g la z in g U .p . v .c  D o u b l e  g l a z e

In s u la tio n  t y p e  o n  h o t w a t e r  s to r e L a g g i n g  J a c k e t
A t t ic  In s u la te d F i b r e  g la s s  quilt

C a v i t y  In s u la tio n A e r o b o a r d
R e n e w a b l e  E n e r g y N o  r e n e w a b le  e n e r g y
T y p e  o f  fu e l u s e d ? O i l  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? U n s u r e

Lights Results
C a t e g o r y R e s u l t

N u m b e r  o f  light fittin g s 2 1
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 0

A n n u a l  C o s t  ( E u r o )  € 2 5 6 .5 2
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 1 6 6 .0 8

Water Results
C a t e g o r y R e s u l t

H o w  is y o u r  w a t e r  s u p p lie d P r iv a t e  w e ll
T o t a l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l l o n s ) 1 5 4 .7 9



General Information

Date  2 3 /0 9 /2 0 0 8

Household Name: C

Address o f Household: C

Number o f Occupants: 2

T o ta l  flo o r  a r e a  [m 2] 1 4 5

Dwelling Type
C a te g o ry R e s u l t

H o u s e  T y p e ? D e t a c h e d  B u n g a l o w
A p p r o x i m a t e  y e a r  o f  c o n s tr u c tio n ? 1 9 6 0 's

Q u a n t i t y  o f  w a s t e  p r o d u c e d  p e r  w e e k ? F u ll  B a g
Annual C ost of w as te  disposal € 3 0 0 - 3 5 0

Questionaire Results
P e rc e n ta g e  o f  

s c o re s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e rg y  C la s s if ic a t io n G ra d e  fo r  
e a c h  s e c tio n

6 7 .0 0 H o u s e  Details P o o r
9 2 .6 3 Househo ld  W a s te E x c e l le n t
9 8 .3 3 Househo ld  Energy E x c e l le n t

1 1 6 .6 7 H ouseho ld  Lights E x c e l le n t
8 1 .2 5 H ouseho ld  W a te r E x c e l le n t

Household Waste Results
W a s te  C a te g o ry W e ig h t  p e r  c a te g o ry

C a r d b o a r d 3 .2
N e w s p a p er/M ag s 1 .6

A lu m in u m  c a n s 0 .8
G lass 2 .4

P lastic /T etra  P ak 2 .4
Food w as te /O rg a n ic 2

H azardo us W a s te 0
N o n  R e c y c la b le s / M ix e d  w a s t e 2

Textiles 1 .6
T o t a l  w e ig h t o f  a u d ite d  w a s t e 1 6

Household Recycling Waste
W a s te  C a te g o ry  

C a r d b o a r d
W e ig h t  p e r  c a te g o ry

0 .6
N e w s p a p er/M ag s 0 .3
Alum inum  cans 0 .3

G lass 0 .9
P las tic /T etra  P ak 0 .9

Total w eight of audited w as te 3



Energy Results
C a t e g o r y R e s u l t

E le c tr ic ty  m e t r e  r e a d in g 8 0 -9 0  E u r o
W i n d o w / D o o r  g la z in g U . p . v . c  D o u b l e  g l a z e

In s u la tio n  t y p e  o n  h o t  w a t e r  s t o r e L a g g i n g  J a c k e t
A t tic  In s u la te d F i b r e  g la s s  q u ilt

C a v i t y  In s u la tio n A e r o b o a r d
R e n e w a b l e  E n e r g y N o  r e n e w a b l e  e n e r g y
T y p e  o f  fu e l u s e d ? O i l  &  S o li d  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? 6 0 - 7 0  d e g r e e s  C e lc iu s

Lights Results
C a t e g o r y R e s u l t

N u m b e r  o f  lig h t fittin g s 4 0
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 8

A n n u a l  C o s t  ( E u r o )  € 5 1 9 . 1 8
A n n u a l  a c h ie v a b le  s a v i n g s  ( E u r o )  € 2 3 0 .1 5

Water Results
C a t e g o r y R e s u l t

H o w  is y o u r  w a t e r  s u p p lie d P r iv a t e  w e ll
T o t a l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x i m a t io n  G a l l o n s ) 1 2 9 .7 1



General Information

Date  0

Household Name: D

Address o f Household: D

Num ber o f Occupants: 1

T o t a l  flo o r  a r e a  [ m 2] I 1 9 2

Dwelling Type
C a t e g o r y R e s u l t

H o u se Typ e? D e t a c h e d  T w o - S t o r e y
A p proxim ate ye ar o f construction? O t h e r

Q uantity of w as te  produced per w eek? F u l l  B a g
Annual C o st of w aste  disposal € 3 0 0 - 3 5 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

5 9 .0 0 H o u se  D etails V e r y  p o o r
1 0 0 .0 0 H o useho ld  W a s t e E x c e l l e n t
9 4 . 1 7 H o useho ld  Energy E x c e l l e n t

1 0 0 .0 0 H o useho ld  Lights E x c e l l e n t
8 1 .2 5 H o useho ld  W a t e r E x c e l le n t

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ard bo ard 3 .2
N e w s p a p er/M ag s 1.6
A lum inum  cans 0.8

G l a s s 2 .4
P lastic /T etra  P ak 2 .4

Food w as te /O rg a n ic 2
H azardo us  W a s te 0

Non R ecyclab les /M ixed  w as te 2
Textiles 1.6

Total w eigh t o f  audited  w aste 1 6

Household Recycling Waste
W a s t e  C a t e g o r y

C ardboard
W e i g h t  p e r  c a t e g o r y

0.6
N e w s p a p er/M ag s 0 .3
A lum inum  cans 0 .3

G lass 0 .9
P las tic /T e tra  Pak 0 .9

Total w eigh t o f audited  w as te 3



Energy Results
Category Result

E le c t r ic ty  m e t r e  r e a d in g 90-100 Euro
W i n d o w / D o o r  g l a z in g U.p.v.c Double glaze

In s u la tio n  t y p e  o n  h o t w a t e r  s to r e Lagging Jacket
A t tic  In s u la te d Fibre glass quilt

C a v i t y  In s u la tio n No Cavity insulation
R e n e w a b l e  E n e r g y No renewable energy
T y p e  o f  fu e l u s e d ? Oil & Solid fuel

T e m p e r a t u r e  B o ile r  is s e t  a t? 60-70 degrees Celcius

Lights Results
Category Result

Number of lig h t fittin g s 33
A n n u a l  E n e r g y  U s a g e  ( K w h ) 68

A n n u a l  C o s t  ( E u r o )  € 422.09
A n n u a l  a c h ie v a b le  s a v i n g s  ( E u r o )  € 193.87

Water Results
Category Result

H o w  is y o u r  w a t e r  s u p p lie d Private well
T o t a l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l l o n s ) 196.43



[General Information

Date  0

Household Name: E

Address o f Household: E

Number o f Occupants: 5

Tota l floor a re a  [m 2J 1 9 5 I

Dwelling Type
C a t e g o r y R e s u l t

H o u s e  T y p e ? D e t a c h e d  D o r m e r
Approxim ate year o f construction? 2 0 0 1 - 2 0 0 5

Q uantity of w as te  produced per w eek? H a l f  1 4 0  L t r  B in
A nnual C ost of w as te  disposal € 4 0 0 - € 4 5 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  (%)

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

6 7 .0 0 H o u se  D etails P o o r
9 0 .6 3 H ousehold  W a s te E x c e l le n t
5 7 .5 0 H ousehold  E nergy V e r y  p o o r
8 7 .5 0 H ouseho ld  Lights E x c e l le n t
7 5 .0 0 Househo ld  W a te r G o o d

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ardboard 5
N e w s p a p er/M ag s 2 .5
A lum inum  cans 2 .5

G lass 2 .5
P lastic /T etra  P ak 2 .5

Food w as te /O rg a n ic 3
H azardo us W a s te 3

Non R ecyclab les /M ixed  w as te 3
T extiles 2 .5

Total w eigh t of audited  w as te 25

Household Recycling Waste
W a s te  C a te g o ry

C ard bo ard
W e ig h t  p e r c a te g o ry

2 .3
N e w s p a p er/M ag s 4 .6
A lum inum  cans 2 .3

G lass 1 1 . 5
P lastic /T etra  P ak 2 .3

Total w eight of audited w as te 23



Energy Results
C a t e g o r y Result

E le c tr ic ty  m e t r e  r e a d in g 90-100 Euro
W i n d o w / D o o r  g la z in g U.p.v.c Double glaze

In s u la tio n  t y p e  o n  h o t w a t e r  s to r e Lagging Jacket
A t t ic  In s u la te d Fibre glass quilt

C a v i t y  In s u la tio n Aeroboard
R e n e w a b l e  E n e r g y No renewable energy
T y p e  o f  fu e l u s e d ? Oil & Solid fuel

T e m p e r a t u r e  B o ile r  is s e t  a t? Unsure

Lights Results
Category Result

N u m b e r  o f  lig h t fittin g s 21
A n n u a l  E n e r g y  U s a g e  ( K w h ) 60

A n n u a l  C o s t  ( E u r o )  € 256.52
A n n u a l  a c h ie v a b le  s a v i n g s  ( E u r o )  € 166.08

Water Results
Category Result

H o w  is y o u r  w a t e r  s u p p lie d Private well
T o ta l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l lo n s ) 154.79



General Inform ation

Date  0

Household Name: F

Address o f Household: F

Num ber o f Occupants: 4

T o t a l  f lo o r  a r e a  [m 2] | 1 7 2

Dwelling Type
C a t e g o r y R e s u l t

H o u se  T yp e? D e t a c h e d  T w o - S t o r e y
A pproxim ate ye ar o f construction? O t h e r

Q uantity o f w as te  produced per w ee k? F u ll  B a g
Annual C o st o f w as te  disposal € 3 5 0 - € 4 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e rg y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

5 9 .0 0 H o u se D etails V e r y  p o o r
1 0 0 .0 0 Househo ld  W a s te E x c e l le n t
7 6 . 6 7 H ouseho ld  E nergy G o o d

1 1 6 . 6 7 H ousehold  Lights E x c e l l e n t
8 7 .5 0 H ouseho ld  W a t e r E x c e l l e n t

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ard bo ard 1 .6
N e w s p a p er/M ag s
A lum inum  cans 1 .6

G l a s s 1 .6
P las tic /T e tra  Pak 2 .4

Food w as te /O rg a n ic 2
H a zard o u s  W a s te 2

Non R ecyclab les /M ixed  w aste 2
T extiles 1 .6

Total w eigh t o f aud ited  w aste 1 6

Household Recycling Waste
W a s te  C a te g o ry

C ard bo ard
W e ig h t  p e r c a te g o ry

0 .6 7 5
N e w s p a p er/M ag s 0 .4 5
A lum inum  cans 0 .6 7 5

G l a s s 2 .2 5
P las tic /T e tra  P ak 0 .4 5

Total w eigh t of audited w aste 4 .5



Energy Results
Category R e s u l t

E le c t r ic t y  m e t r e  re a d in g 1 0 0 * 1 1 0  E u r o
W i n d o w / D o o r  g la z in g U .p . v .c  D o u b l e  g l a z e

In s u la tio n  t y p e  o n  h o t w a te r  s to r e L a g g i n g  J a c k e t
A t t ic  In s u la te d F i b r e  g la s s  q u ilt

C a v i t y  In s u la tio n N o  C a v i t y  in s u la tio n
R e n e w a b l e  E n e r g y N o  r e n e w a b le  e n e r g y
T y p e  o f  fu e l u s e d ? O i l  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t a t? 6 0 - 7 0  d e g r e e s  C e lc iu s

Lights Results
Category Result

N u m b e r  o f  lig h t fittin g s 3 1
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 8

A n n u a l  C o s t  ( E u r o )  € 3 6 9 .9 6
A n n u a l  a c h ie v a b le  s a v i n g s  ( E u r o )  € 1 5 7 .9 0

Water Results
C a t e g o r y R e s u l t

H o w  is y o u r  w a t e r  s u p p lie d P r iv a t e  w e ll
T o ta l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l lo n s ) 1 8 5 .0 7



General Inform ation

Date  0

Household Name: G

Address o f Household: G

Num ber o f Occupants: 1

T o t a l  flo o r  a r e a  [m 2] | 1 6 9

Dwelling Type
C a t e g o r y R e s u l t

H o u se  Type? D e t a c h e d  B u n g a l o w
A p p ro xim ate  year of construction? 1 9 7 0 's

Q uantity  o f w as te  produced per w eek? H a l f  B a g
A nnual C o st of w as te  disposal € 3 5 0 - € 4 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

7 1 .0 0 H o u se D etails G o o d
9 2 .6 3 H ouseho ld  W a s te E x c e lle n t
6 8 .3 3 H ousehold  E nergy P o o r

1 0 8 .3 3 H ousehold  Lights E x c e l le n t
8 1 .2 5 Household  W a te r E x c e lle n t

Household Waste Results
W a s t e  C a t e g o r y  

C a r d b o a r d
W e i g h t  p e r  c a t e g o r y

2 .8
N e w s p a p er/M ag s 1 .4
A lum inum  cans 1 . 4

G lass 1 . 4
P lastic /T etra  Pak 1 .4

Food w as te /O rgan ic 1
H azard o u s  W a s te 1

Non R ecyclab les /M ixed  w as te 1
Textiles 1 . 4

Total w eigh t of audited w as te 1 4

Household Recycling Waste
W a s t e  C a t e g o r y

C ardboard
W e i g h t  p e r  c a t e g o r y

2 .3
N e w s p a p er/M ag s 4 .6
A lum inum  cans 2 .3

G lass 1 1 . 5
P las tic /T etra  Pak 2 .3

Total w eigh t o f audited w as te 2 3



Energy Results
C a t e g o r y R e s u l t

E le c t r ic t y  m e t r e  r e a d in g 8 0 - 9 0  E u r o
W i n d o w / D o o r  g la z in g tm in u m  F r a m e  d o u b le  g la

In s u la tio n  ty p e  o n  h o t w a t e r  s to re L a g g i n g  J a c k e t
A t t ic  In s u la te d F i b r e  g la s s  q u ilt

C a v i t y  In s u la tio n A e r o b o a r d
R e n e w a b l e  E n e r g y N o  r e n e w a b l e  e n e r g y
T y p e  o f  fu e l u s e d ? O i l  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? U n s u r e

Lights Results
C a t e g o r y R e s u l t

N u m b e r  o f  light fittin g s 2 6
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 0

A n n u a l  C o s t  ( E u r o )  € 2 2 5 .8 6
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 1 1 2 . 5 2

Water Results
C a t e g o r y R e s u l t

H o w  is y o u r  w a t e r  s u p p lie d P r i v a t e  w e ll
T o t a l  W a t e r  D e li v e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l l o n s ) 1 5 1 .2 4



General Information

Date 0

Household Name: H

Address o f Household: H

Num ber o f Occupants: 1

I T o ta l  flo o r  a r e a  [m 2] | 1 5 6

Dwelling Type
C a t e g o r y R e s u l t

H ouse Type? D e t a c h e d  T w o - S t o r e y
A p p ro xim ate  year of construction? O t h e r

Q uantity  of w as te  produced per w ee k? H a l f  B a g
Annual C ost of w as te  disposal € 1 0 0 -€ 2 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r
e a c h  s e c t i o n

5 5 .0 0 H o u se  D etails V e r y  p o o r
8 5 .2 5 H ousehold  W a s te E x c e lle n t
5 0 .4 2 H ousehold  E nergy V e r y  p o o r
7 5 .0 0 H ouseho ld  Lights G o o d
6 8 .7 5 H ousehold  W a te r P o o r

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ardboard 1 .2
N e w s p a p er/M ag s 1 . 2
Alum inum  cans 0 .4

G lass 1 .2
P lastic /T etra  P ak 1 .2

Food w as te /O rgan ic 1
H azardo us W a s te 0

Non R ecyclab les /M ixed  w as te 1
Textiles 0 .8

Tota l w eight of aud ited  w as te 8

Household Recycling Waste
W a s t e  C a t e g o r y  

Cardboard
W e i g h t  p e r  c a t e g o r y

0 .2 2 5
N e w s p a p er/M ag s 0 .1 5
Alum inum  cans 0 .2 2 5

G lass 0 .4 5
P lastic /Tetra  P ak 0 .4 5

Total w eight of audited w a s t e 1 .5



Energy Results
Category Result

E le c tr ic ty  m e t r e  re a d in g 70-80 Euro
W i n d o w / D o o r  g la z in g Vooden frame single glaze

In s u la tio n  t y p e  o n  h o t w a t e r  s t o r e Lagging Jacket
A t t ic  In s u la te d Fibre glass quilt

C a v i t y  In s u la tio n No Cavity insulation
R e n e w a b l e  E n e r g y No renewable energy
T y p e  o f  fu e l u s e d ? Oil & Solid fuel

T e m p e r a t u r e  B o ile r  is s e t  a t? 60-70 degrees Celcius

Lights Results
Category Result

N u m b e r  o f  lig h t fittin g s 21
A n n u a l  E n e r g y  U s a g e  ( K w h ) 68

A n n u a l  C o s t  ( E u r o )  € 313.75
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 188.35

Water Results
C a t e g o r y Result

H o w  is y o u r  w a t e r  s u p p lie d Private well
T o t a l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x i m a t io n  G a l lo n s ) 64.88



General Information

Date  o

Household Name: 1

Address o f Household: 1

Num ber o f Occupants: 4

! T o t a l  f lo o r  a r e a  [m z ] 1 9 6 (I _ c  ' -  ■

Dwelling Type
C a t e g o r y R e s u l t

H o u s e  Type? D e t a c h e d  T w o - S t o r e y
A p p roxim ate ye ar o f construction? 1 9 8 0 ’s

Q uantity  o f w aste  produced per w ee k? F u ll  B a g
Annual C ost o f w as te  disposal € 2 0 0 - € 3 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

7 7 . 0 0 H o u se  D etails G o o d
1 0 0 .0 0 H ousehold  W a s te E x c e l le n t
9 0 .0 0 Household  E n erg y E x c e lle n t

1 1 6 . 6 7 H ousehold  Lights E x c e lle n t
8 1 .2 5 Househo ld  W a te r E x c e lle n t

Household Waste Results
W a s t e  C a t e g o r y W e i g h t  p e r  c a t e g o r y

C ardboard 2 .5
N e w s p a p er/M ag s 2 .5
A lum inum  cans 2 .5

G lass 2 .5
P las tic /T etra  P ak 3 .7 5

Food w as te /O rg an ic 4
H azardo us W a s te 3

Non R ecyclab les /M ixed  w as te 4
Textiles 2 .5

Total w eigh t o f aud ited  w as te 2 5

Household Recycling Waste
W a s t e  C a t e g o r y  

Cardboard
W e i g h t  p e r  c a t e g o r y

0 .6
N e w s p a p er/M ag s 0 .4
A lum inum  cans 0 .6

G lass 2
P lastic /T  etra P ak 0 .4

Total w eight of audited w aste 4



Energy Results
C a t e g o r y R e s u l t

E le c t r ic t y  m e t r e  r e a d in g 1 0 0 - 1 1 0  E u r o
W i n d o w / D o o r  g la z in g U . p . v . c  D o u b l e  g l a z e

In s u la tio n  ty p e  o n  h o t w a t e r  s to r e F a c t o r y  In s u la te d
A t t ic  In s u la te d F i b r e  g la s s  q u ilt

C a v i t y  In s u la tio n A e r o b o a r d
R e n e w a b l e  E n e r g y N o  r e n e w a b le  e n e r g y
T y p e  o f  fu e l u s e d ? O il  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? 6 0 - 7 0  d e g r e e s  C e lc i u s

Lights Results
C a t e g o r y R e s u l t

N u m b e r  o f  lig h t fittin g s 2 8
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 0

A n n u a l  C o s t  ( E u r o )  € 3 4 3 .3 9
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 2 0 1 .5 4

Water Results
C a t e g o r y R e s u l t

H o w  is y o u r  w a t e r  s u p p lie d G r o u p  w a te r  s c h e m e
T o t a l  W a t e r  D e liv e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l lo n s ) 1 8 9 .5 7



¡General Information

Date  0

Household Name: J

Address o f Household: J

Number o f Occupants: 6

T o t a l  flo o r  a r e a  [m 2] 2 0 4

Dwelling Type
C a t e g o r y R e s u l t

H o u se  T y p e ? D e t a c h e d  T w o - S t o r e y
A p proxim ate year of construction? 1 9 9 6 - 2 0 0 0

Q uantity  o f w as te  produced per w ee k? F u ll  2 4 0  L t r  B in
A nnual C ost of w as te  disposal € 5 5 0 - € 6 0 0

Questionaire Results
P e r c e n t a g e  o f  

s c o r e s
o b t a i n e d  in  Q u e s t i o n a i r e s  ( % )

E n e r g y  C l a s s i f i c a t i o n G r a d e  f o r  
e a c h  s e c t i o n

1 0 0 .0 0 H o u se  D etails E x c e l l e n t
1 0 0 .0 0 Househo ld  W a s te E x c e l le n t
9 0 ,0 0 H ouseho ld  E nergy E x c e l l e n t

1 1 6 .6 7 H ousehold  Lights E x c e l le n t
8 1 .2 5 H o u s e h o l d  W a t e r E x c e l l e n t

Household Waste Results
W a s t e  C a t e g o r y  

C a r d b o a r d
W e i g h t  p e r  c a t e g o r y

2 .5
N e w s p a p er/M ag s 2 .5
A lum inum  cans 2 .5

G lass 2 .5
P las tic /T e tra  Pak 3 .7 5

Food w as te /O rg an ic 4
H azardo us  W a s te 3

N on R ecyclab les /M ixed  w aste 4
T extiles 2 .5

Total w eigh t of audited  w as te 2 5

Household Recycling Waste
W a s t e  C a t e g o r y  

C a r d b o a r d
W e i g h t  p e r  c a t e g o r y

0 .6
N e w s p a p er/M ag s 0 .4

Alum inum  cans 0 .6
G lass 2

P las tic /T etra  P ak 0 .4
Total w eigh t o f audited w aste 4



Energy Results
C a t e g o r y Result

E le c t r ic t y  m e t r e  re a d in g 1 1 0 - 1 2 0  E u r o
W i n d o w / D o o r  g la z in g U . p . v . c  D o u b l e  g l a z e

In s u la tio n  t y p e  o n  h o t w a t e r  s to r e F a c t o r y  In s u la te d
A t t i c  In s u la te d P u m p e d  fib r e  in s u la tio n

C a v i t y  In s u la tio n P u m p e d  b e a d  in s u la tio n
R e n e w a b l e  E n e r g y S o la r
T y p e  o f  fu e l u s e d ? O i l  &  S o lid  fu e l

T e m p e r a t u r e  B o ile r  is s e t  a t? 6 0 - 7 0  d e g r e e s  C e i c iu s

Lights Results
C a t e g o r y R e s u l t

N u m b e r  o f  lig h t fittin g s 2 8
A n n u a l  E n e r g y  U s a g e  ( K w h ) 6 0

A n n u a l  C o s t  ( E u r o )  € 2 6 7 .7 6
A n n u a l  a c h ie v a b le  s a v in g s  ( E u r o )  € 1 5 7 .3 9

Water Results
Category Result

H o w  is y o u r  w a te r  s u p p lie d G r o u p  w a te r  s c h e m e
T o t a l  W a t e r  D e li v e r e d  ( M e t e r e d  a m o u n t  ( M 3)) 0

T o t a l  W a t e r  U s a g e  ( A p p r o x im a t io n  G a l lo n s ) 1 8 9 .5 7
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ÏHousehold Audit Questionnaire

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p t io n s  a v a ila b le  
to  s e le c t f r o m . ________________________

1 ! Y e s
2 p X i u k i  y o u  m o v e  b e tw e e n  w o r k s h e e t s  e a s ily ? Y e s
3 | D id  y o u  fin d  it e a s y  to  a n s w e r  th e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  th e  q u e s t i o n s  a r e  a p p r o p ia t e  t o  y o u r  h o u s e h o ld ? Y e s
5 | D i d  y o u  fin d  th e  q u e s tio n n a ir e  f o r m a t  is t o  d e ta ile d ? N o
6 Il s  th e  q u e s tio n n a ir e  v is u a lly  p le a s in q ? Y e s
7 Y e s
8 D id  y o u  o b ta in  t h e  a u t o m a t ic  r e c o m m e n d a t io n s ? Y e s
9 W ill y o u  a d o p t  th e  r e c o m m e n d a t i o n s  p r o v id e d ? Y e s

1 0 m [ t r a i l  ■ g m Y e s

¡H o u s e h o l d  N a m e : | A  ~  '  |

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



jHousehold Audit Questionnaire |

N ote: P lease  co m p lete  the ten questions below . 
T h e  questions h ave  yes/no  options availab le  
to se lect from . ___________

1 C o u l d  y o u  o p e r a t e  th e  a u d it  to o ! b a s e d  on th e  in s tru c tio n  s h e e t  p r o v i d e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D id  y o u  fin d  it e a s y  to  an sw er t h e  d r o p  d o w n  m e n u s  p r o v id e d ? Y e s
4 D o  y o u  th in k  th e  q u e s tio n s  a r e  a p p r o p ia t e  to  y o u r  h o u s e h o ld ? Y e s
5 D id  y o u  fin d  th e  q u e s tio n n a ir e  fo r m a t  is t o  d e t a ile d ? Y e s
6 Is th e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D id  y o u  o b ta in  re s u lts ? Y e s
8 D id  y o u  o b ta in  th e  a u t o m a t ic  r e c o m m e n d a t io n s ? Y e s
9 W ill y o u  a d o p t  th e  r e c o m m e n d a t i o n s  p r o v i d e d ? Y e s

1 0 D id  y o u  fin d  th e  a u d it  u s e fu l? Y e s

1 N a m e : f§ ~

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Household Audit Questionnaire

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p tio n s  a v a ila b le  
to  s e le c t fr o m .

1 C o u l d  y o u  o p e r a t e  t h e  a u d it  to o l b a s e d  o n  t h e  in s tru c tio n  s h e e t  p r o v id e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? N o
3 D i d  y o u  fin d  it e a s y  to  a n s w e r  t h e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  t h e  q u e s tio n s  a r e  a p p r o p i a t e  t o  y o u r  h o u s e h o l d ? Y e s
5 D id  y o u  fin d  t h e  q u e s tio n n a ir e  f o r m a t  is t o  d e t a ile d ? Y e s
6 Is th e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D i d  y o u  o b ta in  re s u lts ? Y e s
8 D id  y o u  o b ta in  t h e  a u t o m a t ic  r e c o m m e n d a t io n s ? Y e s
9 W ill y o u  a d o p t  t h e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D id  y o u  fin d  t h e  a u d it  u s e fu l? Y e s

| H o u s e h o l d  N a m e : [ C

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Household Audit Questionnaire-

Note: P lease  co m p lete  the ten questions below . 
T h e  questions h ave  yes/no  options ava ilab le  

to  se lect from .

1 C o u l d  y o u  o p e r a t e  th e  a u d it  to o l b a s e d  on th e  in s tru c tio n  s h e e t  p r o v id e d ? Y e s
2 C o u l d  y o u  m o ve  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D id  y o u  fin d  it e a s y  to  a n s w e r th e  d r o p  d o w n  m en u s p r o v id e d ? Y e s
4 D o  y o u  th in k  th e  q u e s tio n s  a re  a p p r o p ia t e  to  y o u r  h o u s e h o ld ? Y e s
5 D id  y o u  fin d  th e  q u e s tio n n a ir e  f o r m a t  is t o  d e t a ile d ? N o
6 Is th e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D id  y o u  o b ta in  re s u lts ? Y e s
8 D id  y o u  o b ta in  th e  a u t o m a t ic  r e c o m m e n d a t io n s ? Y e s
9 W ill y o u  a d o p t  th e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D id  y o u  fin d  th e  a u d it  u s e fu l? Y e s

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.

Household  N am e:



|Household Audit Questionnaire-

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e l o w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p tio n s  a v a ila b le  
to  s e le c t f r o m .

1 C o u l d  y o u  o p e r a t e  th e  a u d it  to o l b a s e d  o n  t h e  in s tru c tio n  s h e e t  p r o v id e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D id  y o u  fin d  it e a s y  t o  a n s w e r  t h e  d r o p  d o w n  m e n u s  p r o v id e d ? Y e s
4 D o  y o u  th in k  t h e  q u e s tio n s  a r e  a p p r o p i a t e  t o  y o u r  h o u s e h o ld ? Y e s
5 D id  y o u  fin d  th e  q u e s tio n n a ir e  f o r m a t  is to  d e ta ile d ? N o
6 Is t h e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D id  y o u  o b ta in  re s u lts ? Y e s
8 D id  y o u  o b ta in  t h e  a u t o m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill y o u  a d o p t  th e  r e c o m m e n d a t i o n s  p r o v id e d ? Y e s

1 0 D id  y o u  fin d  th e  a u d it  u s e fu l? Y e s

H o u s e h o ld  N a m e :  | E  ------------- 1

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Household Audit Questionnaire

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p tio n s  a v a ila b le  
to  s e le c t f r o m .

1 C o u l d  y o u  o p e r a te  th e  a u d it  to o l b a s e d  o n  th e  in s tru c tio n  s h e e t  p r o v i d e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D i d  y o u  fin d  it e a s y  to  a n s w e r  th e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  th e  q u e s tio n s  a r e  a p p r o p ia t e  to  y o u r  h o u s e h o ld ? Y e s
5 D i d  y o u  fin d  th e  q u e s tio n n a ir e  f o r m a t  is t o  d e ta ile d ? N o
6 Is th e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D i d  y o u  o b ta in  r e s u lts ? Y e s
8 D i d  y o u  o b ta in  th e  a u to m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill y o u  a d o p t  th e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D i d  y o u  fin d  th e  a u d it  u s e fu l? Y e s

i H o u s e h o l d  N a m e :  | F

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result



|Household Audit Questionnaire

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p tio n s  a v a ila b le  
to  s e le c t f r o m .

1 C o u l d  y o u  o p e r a te  th e  a u d it  to o l b a s e d  o n  t h e  in s tru c tio n  s h e e t  p r o v i d e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D i d  y o u  fin d  it e a s y  to  a n s w e r  t h e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  th e  q u e s tio n s  a r e  a p p r o p ia t e  t o  y o u r  h o u s e h o l d ? Y e s
5 D i d  y o u  fin d  th e  q u e s tio n n a ir e  f o r m a t  is to  d e t a ile d ? N o
6 Is t h e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D i d  y o u  o b ta in  re s u lts ? Y e s
8 D i d  y o u  o b ta in  th e  a u t o m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill y o u  a d o p t  t h e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D i d  y o u  fin d  th e  a u d it  u s e fu l? Y e s

H o u s e h o ld  N a m e : |G

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



iHousehold Audit Questionnaire"

N o t e : P i e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w . 
T h e  q u e s tio n s  h a v e  y e s / n o  o p t io n s  a v a ila b le  
to  s e le c t f r o m . ______________

1 C o u l d  y o u  o p e r a t e  t h e  a u d it  to o l b a s e d  o n  t h e  in s tru c tio n  s h e e t  p r o v i d e d ? N o
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? N o
3 D id  y o u  fin d  it e a s y  to  a n s w e r  t h e  d r o p  d o w n  m e n u s  p r o v i d e d ? N o
4 D o  y o u  th in k  t h e  q u e s ti o n s  a r e  a p p r o p ia t e  t o  y o u r  h o u s e h o ld ? Y e s
5 D id  y o u  fin d  t h e  q u e s t io n n a ir e  f o r m a t  is to  d e ta ile d ? Y e s
6 Is t h e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D id  y o u  o b ta in  r e s u lts ? Y e s
8 D id  y o u  o b ta in  th e  a u t o m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill y o u  a d o p t  t h e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D i d  y o u  fin d  th e  a u d it  u s e fu l? Y e s

I H o u s e h o l d  N a m e :  | H  |

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



[Household Audit Questionnaire-

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w , 
T h e  q u e s tio n s  h a v e  y e s / n o  o p t io n s  a v a ila b le  
to  s e le c t f r o m .

1 C o u l d  y o u  o p e r a t e  th e  a u d it  to o l b a s e d  o n  th e  in s tru c tio n  s h e e t  p r o v i d e d ? Y e s
2 C o u ld  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D i d  y o u  fin d  it e a s y  to  a n s w e r  th e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  t h e  q u e s tio n s  a r e  a p p r o p ia te  t o  y o u r  h o u s e h o ld ? Y e s
5 D i d  y o u  fin d  t h e  q u e s tio n n a ir e  f o r m a t  is t o  d e t a ile d ? N o
6 Is t h e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D i d  y o u  o b ta in  r e s u lts ? Y e s
8 D id  y o u  o b ta in  t h e  a u t o m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill y o u  a d o p t  t h e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D i d  y o u  fin d  t h e  a u d it  u s e fu l? Y e s

IH ousehold  N a m e :  [T

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



IHousehold Audit Questionnaire""

N o t e : P l e a s e  c o m p le t e  th e  te n  q u e s tio n s  b e lo w , 
T h e  q u e s tio n s  h a v e  y e s / n o  o p t io n s  a v a ila b le  
t o  s e le c t f r o m . •_______

1 C o u l d  y o u  o p e r a t e  t h e  a u d it  to o l b a s e d  o n  t h e  in s tru c tio n  s h e e t  p r o v i d e d ? Y e s
2 C o u l d  y o u  m o v e  b e t w e e n  w o r k s h e e t s  e a s ily ? Y e s
3 D id  y o u  fin d  it e a s y  to  a n s w e r  t h e  d r o p  d o w n  m e n u s  p r o v i d e d ? Y e s
4 D o  y o u  th in k  t h e  q u e s ti o n s  a r e  a p p r o p ia t e  t o  y o u r  h o u s e h o l d ? Y e s
5 D id  y o u  fin d  t h e  q u e s tio n n a ir e  f o r m a t  is to  d e ta ile d ? N o
6 Is t h e  q u e s tio n n a ir e  v is u a lly  p le a s in g ? Y e s
7 D id  y o u  o b ta in  r e s u lts ? Y e s
8 D id  y o u  o b ta in  th e  a u t o m a t ic  r e c o m m e n d a t i o n s ? Y e s
9 W ill  y o u  a d o p t  t h e  r e c o m m e n d a t io n s  p r o v id e d ? Y e s

1 0 D id  y o u  fin d  th e  a u d it  u s e fu l? Y e s

[H ousehold  N am e:

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



Table G1 Household Audit Result Classification

Excellent Ex <80%

Good (G) <70>80%

Poor (P) <60>70%

V. Poor (V.P) >60%

Table G2 Household Audit Results

Household Household Household Household Household Household

Name Details Waste Energy Lights Water

A G Ex Ex Ex Ex

B Ex
*  v

Ex G

C Ex Ex Ex Ex

D H I Ex Ex Ex Ex

E
. - M IL

Ex Ex G

F V.P Ex G Ex Ex

G G Ex Ex Ex

H V.P Ex G
t m

I G Ex Ex Ex Ex

J Ex Ex Ex Ex Ex
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ìsults
Property Details:

A d d r e s s  L i n e  1 : T h e  S q u a r e
A d d r e s s  L i n e  2 : M o u n t b e lle w
A d d r e s s  L i n e  3 : B a llin a s lo e
A d d r e s s  L i n e  4 : 0

C o u n t y : G a l w a y
F l o o r  A r e a 1 8 8

O c c u p a n c y 6

Assessor
N a m e Ivor H

Recycable Waste
P a p e r  fib r e  w a s t e 3 .2 9

P la s t ic s 2 . 1 8
T  e x tile s 2 .2

M e t a ls 1 .5 4
G l a s s 1 .3 6

O t h e r  w a s t e  m a te ria l 0
T o t a l  r e c y c la b le  w a s t e 1 0 ,5 7
P e r  o c c u p a n t  a v e r a g e 1 . 7 6

Compostable Waste
V e g e t a b l e  F o o d  W a s t e 3 .1

A n im a l  F o o d  W a s t e 2 .3
G r a s s 0

W o o d  W a s t e 0
A n i m a l  W a s t e 0

A s h e s 1 .3
T o t a l  o r g a n ic  w a s t e 6 .7

P e r  o c c u p a n t  a v e r a g e 1 . 1 2

Landfill Waste
P a p e r  fib re  w a s t e 3 .5 6

P la s t ic s 3 .9 4
T e x t ile s 2 .7 5

M e t a ls 1 .9 5
G l a s s 1 .2

O t h e r  w a s t e  m a te ria l 0
T o t a l  la n d fill w a s t e 1 3 .4

P e r  o c c u p a n t  a v e r a g e 2 .2 3

Hazardous Waste
n t a n d  a s s o c ia te d  p r o d u c t s 0 .4 5

B a tte r ie s 0
F l u o r e s c e n t  tu b e s 0

A e r o s o l s 0
E le c t r o n i c  e q u i p m e n t o'
M e d ic in e s  a n d  d r u g s 0

D e t e r g e n t s 0
W a s t e  oil a n d  oil filte rs 0

G a r d e n  c h e m ic a ls 0
In k  c a r tr id g e s  a n d  to n e r 0

H e a l t h c a r e  ris k  w a s t e 0
T o t a l  h a z a r d o u s  w a s i e 0 .4 5
P e r  o c c u p a n t  a v e r a g e 0 .0 8

Recycable Waste

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

■Ashes

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Landfill Waste

9% 0%

Hazardous Waste Stream

0%

100%

■  Paint and associated products

■  Batteries

□  Fluorescent tubes 

□Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■  Total Compostable Waste □  Total Hazardous Waste DTotal Landfill Waste

Waste Stream Quantities

Weight Produced (kg)



lesults
Property Details:

A d d r e s s  L i n e  1 : N e w t o w n
A d d r e s s  L i n e  2 : M o u n t b e lle w
A d d r e s s  L i n e  3 : B a llin a s lo e
A d d r e s s  L i n e  4 : 0

C o u n t y : G a l w a y
F l o o r  A r e a 1 5 8

O c c u p a n c y 5

Assessor
N a m e i . , ; -

Recycable Waste
P a p e r  fib re  w a s t e 5 .4 6

P la s tic s 2 . 1 3
T e x t ile s 0 .9

M e ta ls 1 . 7
G l a s s 0 .9

O t h e r  w a s t e  m a te r ia l 1 .2
f c i n :  fv L n \ c ,

P e r  o c c u p a n t  a v e r a g e , . 4 6  I

Compostable Waste
V e g e t a b l e  F o o d  W a s t e 2 .5

A n i m a l  F o o d  W a s t e 1 .2 3
G r a s s 0

W o o d  W a s t e 0
A n i m a l  W a s t e 0

A s h e s 1 .8
T o t a l  o r g a n ic  w a s t e 5 .5 3

P e r  o c c u p a n t  a v e r a g e 1 . 1 1

Landfill Waste
P a p e r  fib re  w a s t e 3 .9 2

P la s tic s 2 .2 9
T e x t ile s 4 .2

M e ta ls 0 .7 1
G l a s s 0 .4 9

O t h e r  w a s t e  m a te ria l 1 .5
Total landfill waste

P e r  o c c u p a n t  a v e r a g e 2 .6 2 2

Hazardous Waste
aint a n d  a s s o c ia te d  p r o d u c ts 0 .1 2

B a tte r ie s 0 .1
F l u o r e s c e n t  t u b e s 0

A e r o s o ls 0
E le c t r o n ic  e q u ip m e n t 1 .5
M e d ic in e s  a n d  d r u g s 0

D e t e r g e n t s 0 .2 2
W a s t e  oil a n d  oil filte rs 0 .4

G a r d e n  c h e m ic a ls 0 .1 5
In k c a r tr id g e s  a n d  to n e r 0 .2 5

H e a l t h c a r e  ris k  w a s t e 0
T o t a l  h a z a r d o u s  w a s t e 2 . 7 4
P e r  o c c u p a n t  a v e r a g e 0 .5 5

Recycable Waste

17%

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

■Ashes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Landfill Waste

Hazardous Waste Stream

■  Paint and associated products

■  Batteries

□  Fluorescent tubes 

□Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■ O th er waste material

■ Tota l Recyclable Waste BTotal Compostable Waste DTotal Hazardous Waste □  Total Landfill Waste

Weight Produced (kg)

Waste Stream Quantities



/-MAT Field Trial II Results
Property Details:

A d d r e s s  L i n e  1 :  
A d d r e s s  L i n e  2 : 
A d d r e s s  L i n e  3 : 
A d d r e s s  L i n e  4 :

 C o u n t y :_______
F l o o r  A r e a  

O c c u p a n c y

Assessor________________
N a m e  | Iv o r  H

Recycable Waste
P a p e r  fib re  w a s t e 3 .2

P la s tic s 1 .2
t e x tile s 1 .2
M e ta ls 1
G l a s s 2

O t h e r  w a s t e  m a te r ia l 0 .1  [
ÏI/Î2 i" y

■ f .n

P e r  o c c u p a n t  a v e r a g e  | 1 .0 8 7 5

Compostable Waste
V e g e t a b l e  F o o d  W a s t e 2 .2

A n im a l  F o o d  W a s t e 0 .9
G r a s s 0

W o o d  W a s t e 0
A n im a l  W a s t e 0

A s h e s 2 .3

P e r  o c c u p a n t  a v e r a g e 0 .6 7 5

Landfill Waste
P a p e r  fib re  w a s t e 1

P la s tic s 2 .1
T  e x tile s 2 .4

M e ta ls 0 .6
G l a s s 0 .7

O t h e r  w a s t e  m a te ria l 0

P e r  o c c u p a n t  a v e r a g e O S ----------------1

Hazardous Waste
lin t a n d  a s s o c ia te d  p r o d u c t s 0 .3

B a tte r ie s 0 .1
F lu o r e s c e n t  t u b e s 0

A e r o s o l s 0 .1
E le c t r o n ic  e q u ip m e n t 0
M e d ic in e s  a n d  d r u g s 0 .0 5

D e t e r g e n t s 0 .1
W a s t e  oil a n d  oil filte rs 1

G a r d e n  c h e m ic a ls 0 .4
In k  c a r tr id g e s  a n d  t o n e r 0

H e a lt h c a r e  risk w a s t e 0

<  ̂ 'J ■
P e r  o c c u p a n t  a v e r a g e I ?  I

Recycable Waste

Compostable Waste Stream

■  Vegetable Food Waste 

■Anim al Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

G a l w a y

Landfill Waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Hazardous Waste Stream

■  Paint and associated products

■  Batteries

□  Fluorescent tubes 

□Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  textiles

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■  Total Compostable Waste Cl Total Hazardous Waste QTotal Landfill Waste

Weight Produced (kg)

Waste Stream Quantities



ÎSUltS
Property Details:

A d d r e s s  L i n e  1 : T h e  S q u a r e
A d d r e s s  L i n e  2 : M o u n t b e l le w
A d d r e s s  L i n e  3 : B a llin a s lo e
A d d r e s s  L i n e  4 : 0

C o u n t y : G a l w a y
F l o o r  A r e a 1 3 8

O c c u p a n c y 5

Assessor
N a m e Iv o r  H

Recycable Waste
P a p e r  fib re  w a s t e 3 .2

P la s tic s 2 . 1 2
T e x t i le s 1 .4

M e t a ls 1 . 1 9
G l a s s 0 .9 5

O t h e r  w a s t e  m a te ria l 0
T o la l  r e c y c la b le  w a s t e
P e r  o c c u p a n t  a v e r a g e I 1 . 7 7  I

Compostable Waste
V e g e t a b l e  F o o d  W a s t e 2 .4 5

A n im a l  F o o d  W a s t e 0 .8 5
G r a s s 0

W o o d  W a s t e 0
A n im a l  W a s t e 0

A s h e s 2 .8
T o t a l  o r g a n ic  w a s t e 6.1

P e r  o c c u p a n t  a v e r a g e 1 .2 2

Landfill Waste
P a p e r  fib re  w a s t e 1 . 7 9

P la s tic s 2 .9 5
T e x t ile s 3 .3 1
M e t a ls 1 .0 5
G l a s s 0 .4 9

O t h e r  w a s t e  m a te ria l 0
T o t a l  la n d fill w a s t e 9 .5 9

P e r  o c c u p a n t  a v e r a g e 1 .9 1 8

Hazardous Waste
in t a n d  a s s o c ia te d  p r o d u c t s 0 .1 5

B a tte r ie s 0 .0 5
F l u o r e s c e n t  tu b e s 0 .0 5

A e r o s o l s 0
E le c t r o n ic  e q u ip m e n t 1 .5
M e d ic in e s  a n d  d r u g s 0 .0 5

D e t e r g e n t s 0 .2 2
W a s t e  oil a n d  oil filte rs 0 .8

G a r d e n  c h e m ic a ls 0
In k c a r tr id g e s  a n d  t o n e r 0 .2 6

H e a lt h c a r e  ris k  w a s t e Ó
Total hazardous waste 3.08
P e r  o c c u p a n t  a v e r a g e 0 .6 2

Recycable Waste

24%

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Landfill Waste

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste BTotal Compostable Waste □  Total Hazardous Waste DTotal Landfill Waste

Weight Produced (kg)

Waste Stream Quantities



esults
Property Details:

Address Line 1 : Greenville
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 128
Occupancy 3

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 4

Plastics 3.55
Textiles 1 !
Metals 1.7 [
Glass 1.8

Other waste material 1.2
Total recyclable waste
Per occupant average 4.42

Compostable Waste
Vegetable Food Waste 2.5

Animal Food Waste 1.4
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 2
Total organic waste fe-9

Per occupant average 1.97

Landfill Waste
Paper fibre waste 0.87

Plastics 2.64
Textiles 2.2
Metals 0.35
Glass 0.37

Other waste material 0
Total landfill waste

Per occupant average I 214 I

Hazardous Waste
aint and associated products 0.17

Batteries 0.2
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0.1

Detergents 0.25
Waste oil and oil filters 0.3

Garden chemicals 0
Ink cartridges and toner 0.1
Healthcare risk waste 0

Total hazardous waste 1.12
Per occupant average 0.37

Recycable Waste

9 %

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Landfill Waste

Hazardous Waste Stream

22%

■  Paint and associated products

■  Batteries

□  Fluorescent tubes 

□Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents 

□ W a ste  oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste 110131 Compostable Waste UTotal Hazardous Waste □  Total Landfill Waste

Waste Stream Quantities

W eight Produced (kg)

------



esults
Property Details:

Address Line 1: The Square
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 134
Occupancy 2

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 3.6

Plastics 2.05
Textiles 0.5
Metals 1.4
Glass 1.9

Other waste material 0

Per occupant average 4.725

Compostable Waste
Vegetable Food Waste 1.8

Animal Food Waste 1.1
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 1.5

Per occupant average 2.2

Landfill Waste
Paper fibre waste 0.6

Plastics 1.95
Textiles 1.8
Metals 0.75
Glass 0.25

Other waste material Ö

Recycable Waste

Compostable Waste Stream

2 5 %

Per occupant average

Hazardous Waste
aint and associated products 0

Batteries 0.1
Fluorescent tubes 0.1

Aerosols Ó
Electronic equipment 0
Medicines and drugs 0

Detergents 0.2
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0.25
Healthcare risk waste 0

■Vegetable Food Waste 

■Anim al Food Waste 

□  Grass 

□ W ood  Waste 

■  Animal Waste 

■A shes

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Landfill Waste

Hazardous Waste Stream

■  Paint and associated products

■  Batteries

□  Fluorescent tubes 

□Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■  Total Compostable Waste UTotal Hazardous Waste DTotal Landfill Waste

Waste Stream Quantities

Weight Produced (kg)



ssults
Property Details:

Address Line 1 : The Square
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 178
Occupancy 3

Assessor
Name

Compostable Waste

Ivor H

Recycable Waste
Paper fibre waste 3.78

Plastics 3.88
Textiles 0
Metals 1.79
Glass 0.88

Other waste material 0

Per occupant average 3.44

Recycable Waste

37% ■  Paper fibre waste

■  Plastics 

U  Textiles 

□  Metals

■  Glass

■  Other waste material

37%

Landfill Waste

Vegetable Food Waste 2.89
Animal Food Waste 1.37

Grass 0
Wood Waste 0
Animal Waste 0.26

Ashes 3.5
acreiff?gfc]in»i','tss«sM
Per occupant average 2.67 !

Landfill Waste
Paper fibre waste 3.6

Plastics 4.32
Textiles 4.99
Metals 1.63
Glass 0.97

Other waste material 1.1

Per occupant average i 5.54

Hazardous Waste
lint and associated products 0.1

Batteries 0.07
Fluorescent tubes 0

Aerosols 0.15
Electronic equipment 0
Medicines and drugs 0.1

Detergents 0.15
Waste oil and oil filters 1.2

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0

Compostable Waste Stream

■  Vegetable Food Waste 

■Anim al Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

■A shes

O^azardous Waste Stream

0%
0%

6% r-4%
0%

8%

68%

Waste Stream Quantities

1XT33-
8.02

ITotal Recyclable Waste ■  Total Compostable Waste UTotal Hazardous Waste UTotal Landfill Waste

■  Paint and associated products

■  Batteries

U  Fluorescent tubes 

U  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

U  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner 

U  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles 

U  Metals

■  Glass

■  Other waste material



ìsults
Property Details:

Address Line 1: The Demense
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 188
Occupancy 6

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 3.29

Plastics 2.18
Textiles 2.2
Metals 1.54
Glass 1.36

Other waste material 0
Total recyclable waste 10,57
Per occupant average 1.76

Compostable Waste
Vegetable Food Waste 3.1

Animal Food Waste 2.3
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 1.3
Total organic waste 6.7

Per occupant average 1.12

Landfill Waste
Paper fibre waste 3.56

Plastics 3.94
Textiles 2.75
Metals 1.95
Glass 1.2

Other waste material 0
Total landfill waste 13.4

Per occupant average 2.23

Hazardous Waste
lint and associated products 0.45

Batteries 0
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0

Detergents 0
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0

Total hazardous waste 0.45
Per occupant average 0.08

Recycable Waste

Com postable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

HAshes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

□  Other waste material

Landfill Waste

Hazardous Waste Stream

0%

100%

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■Total Compostable Waste CITotal Hazardous Waste PTotal Landfill Waste

W eight Produced (kg)

W aste Stream  Quantities



BSUltS
Property Details:

Address Line 1: Greenville
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 114
Occupancy 1

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 1.55

Plastics 0.43
textiles 0
Metals 0.25
Glass 1.43

Other waste material 0

Per occupant average 3.66

Landfill Waste

Compostable Waste
Vegetable Food Waste 1.12

Animal Food Waste 0.65
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 1.8

Per occupant average 3.57

Paper fibre waste 2.5
Plastics 2.06
Textiles 0.59
Metals 1.36
Glass 0.7

Other waste material 0

Per occupant average 7.21

Hazardous Waste
aint and associated products 0.36

Batteries 2.7
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0

Detergents 0.1
Waste oil and oil filters 1.3

Garden chemicals 0.4
Ink cartridges and toner 0
Healthcare risk waste 0

Per occupant average | 4.86 j

Com postable Waste Stream

0%

■  Vegetable Food Waste 

■Anim al Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□ textiles
□  Metals

■  Glass

■  Other waste material

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Recycable Waste Landfill Waste

■  Total Recyclable Waste ■Total Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

W eight Produced (kg)

W aste Stream  Q uantities



esults
Property Details:

Address Line 1: Ballinahattina Rd.
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 148
Occupancy 3

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 2.8

Plastics 1.47
Textiles 0.5
Metals 1.43
Glass 1.38

Other waste material 0.6
Total recyclable waste 8.18
Per occupant average 2.726666667

Compostable Waste
Vegetable Food Waste 2.34

Animal Food Waste 1.23
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 2.02
Total organic waste

Per occupant average 1.863333333

Landfill Waste
Paper fibre waste 2.12

Plastics 4.06
Textiles 1.03
Metals 0.88
Glass 0.25

Other waste material 0
Total landfill waste 8 34

Per occupant average 2.78

Hazardous Waste
int and associated products 0

Batteries 0.64
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0

Detergents 0.34
Waste oil and oil filters 0.39

Garden chemicals 0.34
Ink cartridges and toner 0
Healthcare risk waste 0

Total hazardous waste 1.71
Per occupant average 0.57

Recycable Waste

7%

170/̂ ^ k  I X 35*

6% 18%

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Landfill W aste

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■  Total Compostable Waste □  Total Hazardous Waste □  Total Landfill Waste

Waste Stream Quantities

W eight Produced (kg)



¡suits
Property Details:

Address Line 1: Ciogher
Address Line 2: Mountbellew
Address Line 3: Bailinasloe
Address Line 4: 0

County: Galway
Floor Area 127
Occupancy 3

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 3.94

Plastics 2.23
Textiles 0.48
Metals 1.25
Glass 1.59

Other waste material o
Total recyclable waste 9.49
Per occupant average : I

Compostable Waste
Vegetable Food Waste 1.88

Animal Food Waste 1.23
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 1.18
Total orqanic waste

Per occupant average 1.43

Landfill Waste
Paper fibre waste 1.17

Plastics 1.89
Textiles 1.33
Metals 0.4
Glass 0.34

Other waste material Ò
Total landfill waste 5,13

Per occupant average 1.71

Hazardous Waste
int and associated products 0

Batteries 0.48
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0.03

Detergents 0.34
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0

Total hazardous wasie
Per occupant average 0.28

Recycable Waste

13%
42%

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

□  Other waste material

23%

Landfill W aste

Compostable Waste Stream

43%
■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

□  Ashes

Hazardous W aste Stream

0%

40% ,

/
56%

4°'e%

Waste Stream Quantities

W eight Produced (kg)

ITotal Recyclable Waste ■Total Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

7% 0%

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

□  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles

□  Metals

■  Glass

□  Other waste material



ìSUltS
Property Details:

Address Line 1: The Meadows
Address Line 2: Mountbellew ;
Address Line 3: Baliinasloe !
Address Line 4: 0

County: Galway
Floor Area 166
Occupancy 5

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 5.54

Plastics 2.59
Textiles 1.17
Metals 2.14
Glass 1.27

Other waste material 0
|Total recyclable waste 12.71

Per occupant average 2.54

Compostable Waste
Vegetable Food Waste 2.3

Animal Food Waste 1.73
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 2.1

Per occupant average 1.23

Landfill Waste
Paper fibre waste 3.03

Plastics 3.78
Textiles 4.76
Metals 0.82
Glass 0.79

Other waste material 1.5

Per occupant average 2.936

Hazardous Waste
int and associated products 0

Batteries 0.73
Fluorescent tubes 0.1

Aerosols 0
Electronic equipment 1.5
Medicines and drugs 0

Detergents 0.37
Waste oil and oil filters 0.69

Garden chemicals 0
Ink cartridges and toner 0.34
Healthcare risk waste 0.05
Total hazardous '.vaste 3<78
Per occupant average 0.76

Recycable Waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

O  Other waste material

Compostable Waste Stream Hazardous W aste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

HAshes

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles 

□  Metals

■  Glass

■  Other waste material

Landfill W aste



esults
Property Details:

Address Line 1: Raheens
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 126
Occupancy 2

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 2.85

Plastics 1.08
Textiles 0.41
Metals 0.96
Glass 0.9

Other waste material 0
i o*3l recyclable waste
Per occupant average 3.10

Compostable Waste
Vegetable Food Waste 1.84

Animal Food Waste 0.97
Grass 0

Wood Waste 0
Animal Waste 0.21

Ashes 2.3
Total organic waste

Per occupant average 2.66

Landfill Waste
Paper fibre waste 2.05

Plastics 2.7
Textiles 1.65
Metals 0.45
Glass 0.55

Other waste material 0
Total landfill waste 7.4

Per occupant average 3.7

Hazardous Waste
3int and associated products 0

Batteries 0
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0.03

Detergents 0.14
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0

Total hazardous waste «
Per occupant average 0.09

Recycable Waste

Compostable Waste Stream

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

■  Ashes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Landfill W aste

Hazardous W aste Stream

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■Total Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

W eight Produced (kg)

Waste Stream Quantities



BSUltS
Property Details:

Address Line 1: Springiawn
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 124 I
Occupancy 4

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 2.57

Plastics 1.25
Textiles 1.42
Metals 0.68
Glass 0.79

Other waste material o

Per occupant average 1.68

Compostable Waste
Vegetable Food Waste 1.34

Animal Food Waste 0.68
Grass 0

Wood Waste 0
Animal Waste 0.18

Ashes 0

Per occupant average 0.55

Landfill Waste
Paper fibre waste 1.45

Plastics 0.58
Textiles 2.88
Metals 0.56
Glass 1.37

Other waste material 0.78

Per occupant average 1.905

Hazardous Waste
lint and associated products 0

Batteries 1.23
Fluorescent tubes 0

Aerosols 0.04
Electronic equipment 0.78
Medicines and drugs 0

Detergents 0.17
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0

Per occupant average | 0.56

Recycable Waste

19%

Compostable Waste Stream

31%

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

HAshes

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Landfill W aste

8%

Hazardous W aste Stream

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste ■Total Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

W eight Produced (kg)

Waste Stream Quantities



ÎSUltS
Property Details:

Address Line 1: Castlegar
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 112
Occupancy 4

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 5.56

Plastics 4.54
Textiles 3.81
Metals 1.17
Glass 1.54

Other waste material 1.4
» 013I recyciaoie w s s iô
Per occupant average 4.51

Compostable Waste
Vegetable Food Waste 3.42

Animal Food Waste 1.48
Grass 0

Wood Waste 0
Animal Waste 0.28

Ashes 2.4
Total organic waste 7.58

Per occupant average 1.90

Landfill Waste
Paper fibre waste 3.24

Plastics 3.24
Textiles 1.99
Metals 2.27
Glass 0.66

Other waste material 0.7
Total landfill waste 12,1

Per occupant average 3.03

Hazardous Waste
int and associated products 0

Batteries 6.5
Fluorescent tubes 0

Aerosols 0.23
Electronic equipment 1.4
Medicines and drugs 0

Detergents 0.34
Waste oil and oil filters 1.56

Garden chemicals 0
Ink cartridges and toner 0.07
Healthcare risk waste 0

a I to 10.1
Per occupant average 2.53

Recycable Waste Landfill Waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

Compostable Waste Stream

■  Vegetable Food Waste

\ 44% ■  Animal Food Waste

1 □  Grass

□  Wood Waste

/ ■  Animal Waste

□  Ashes

20%

Hazardous Waste Stream

Waste Stream Quantities

20

15

W eight Produced (kg) 10 

5 

0

18.02z:
-104-

ITotal Recyclable Waste ■Total Compostable Waste □Total Hazardous Waste DTotal Landfill Waste

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

□  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material
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Property Details:

Address Line 1: Doonwood
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 172
Occupancy 6 I

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 3.22

Plastics 1.7
Textiles 1.39
Metals 1.2
Glass 1.84

Other waste material 0

Per occupant average I 1.56

Compostable Waste
Vegetable Food Waste 1.96

Animal Food Waste 1.74
Grass 0

Wood Waste Ò
Animal Waste 0

Ashes 0
Total organic waste 3.7

Per occupant average 0.62

Landfill Waste
Paper fibre waste 2.26

Plastics 1.58
Textiles 2.68
Metals 1.4
Glass 1.18

Other waste material 0
Total landfill waste 9.1

Per occupant average 1.52

Hazardous Waste
int and associated products 0.54

Batteries 1.32
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0

Detergents 0
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0
Total: hazardous waste 1 36
Per occupant average 0.31

Recycable Waste Landfill Waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

ElOther waste material

Coig^ostable Waste Stream

- 0%

-0%

Hazardous Waste Stream

53%

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

EAshes

Waste Stream Quantities

W eight Produced (kg)

■  Total Recyclable Waste ■Total Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material
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Property Details:

Address Line 1: Paire Na Gcon
Address Line 2: Mountbellew
Address Line 3: Ballinasloe
Address Line 4: 0

County: Galway
Floor Area 143
Occupancy 3

Assessor
Name

Recycable Waste

Ivor H

Paper fibre waste 4.78
Plastics 3.06
Textiles 2.5
Metals 0.89
Glass 1.27

Other waste material 0.84

Per occupant average 4.45 I

Compostable Waste
Vegetable Food Waste 1.83 I

Animal Food Waste 1.58
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 0

Per occupant average 1.14

Landfill Waste
Paper fibre waste 2.24

Plastics 2.75
Textiles 1.85
Metals 1.83
Glass 0.86

Other waste material 0.84

Per occupant average 3.46

Recycable Waste

Hazardous Waste
int and associated products 0.21

Batteries 2.5
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0.74
Medicines and drugs 0

Detergents 0.41
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0.12
Healthcare risk waste 0

Total hazardous waste 3.98
Per occupant average 1.33

Co^ostab le  Waste Stream

-0%
- 0%

-0%

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste 

DAshes

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Landfill Waste

Hazardous Waste Stream
3 % -i

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material

■  Total Recyclable Waste BTotal Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

W eight Produced (kg)

Waste Stream Quantities
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Property Details:

Address Line 1 : Gurteen
Address Line 2: Mountbellew
Address Line 3: Bailinasloe
Address Line 4: 0

County: Galway
Floor Area 172
Occupancy 6

Assessor
Name Ivor H

Recycable Waste
Paper fibre waste 3.22

Plastics 1.7
Textiles 1.39
Metals 1.2
Glass 1.84

Other waste material 0

Per occupant average 1.56

Compostable Waste
Vegetable Food Waste 1.96

Animal Food Waste 1.74
Grass 0

Wood Waste 0
Animal Waste 0

Ashes 0

Per occupant average 0.62

Landfill Waste
Paper fibre waste 2.26

Plastics 1.58
Textiles 2.68
Metals 1.4
Glass 1.18

Other waste material 0

Per occupant average 1.52

Hazardous Waste
int and associated products 0.54

Batteries 1.32
Fluorescent tubes 0

Aerosols 0
Electronic equipment 0
Medicines and drugs 0

Detergents 0
Waste oil and oil filters 0

Garden chemicals 0
Ink cartridges and toner 0
Healthcare risk waste 0
rota! liazandous waste 1.86:
Per occupant average 0.31

Recycable Waste Landfill Waste

■  Paper fibre waste

■  Plastics 

□Textiles  

□  Metals

■  Glass

■  Other waste material

Coigijjostable Waste Stream

- 0%

[ - 0%

- 0%

47%

53%

■  Vegetable Food Waste

■  Animal Food Waste

□  Grass

□  Wood Waste

■  Animal Waste

□  Ashes

Hazardous Waste Stream

■  Total Recyclable Waste BTotal Compostable Waste DTotal Hazardous Waste DTotal Landfill Waste

■  Paint and associated products

■  Batteries

□  Fluorescent tubes

□  Aerosols

■  Electronic equipment

■  Medicines and drugs

■  Detergents

□  Waste oil and oil filters

■  Garden chemicals

■  Ink cartridges and toner

□  Healthcare risk waste

■  Paper fibre waste

■  Plastics

□  Textiles

□  Metals

■  Glass

■  Other waste material
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|Field Trial II Questionnaire ~|

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ________________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Did you obtain the automatic recommendations? Yes
9 Will you adopt the recommendations provided? Yes
10 Did you find the audit useful? Yes

I Household Name: [A I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select frorn._____________________________

10

Lim» i fcTOi n ]  »i;j I [»I i t w «j I» ] n  11

I ■] f» |V«1» ■ 11 II» ■ 1 *£¡4*1t«g: > I iTJ« 11«] »¿« ¿«ÜZS

I »J IV«jl i  1 HI» ÉI ll-l« I [■] 11 lKUt-11») < il

im m m Ë m Ê i
Lä E FÜ H ti^ iliü E E

your household?

Yes
Yes
Yes

erstand the results?
: graphs useful?

jit useful?

Yes
No
Yes
Yes
Yes
Yes
Yes

I Household Name: |B I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



¡Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from .____________________________

1 Yes
2 Yes
3 I ÎTÏTÏII «-fr <■*: 11KTÆ! *  1 Il-I« 1 »Jdown menus provided? Yes
4 1 »itm'itnii ïïïFüiiT^t« t»i »j jate to your household? Yes
5 to detailed? No
6 Yes
7 Yes
8 IT ” Yes
9 Yes
10 Yes

| Household Name: |C I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



¡Field Trial II Questionnaire ]

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from,_____________________________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

I Household Name: |D I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



(Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

iHousehold Name: [E

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



jField Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from .__________________

1 KMIfrT.HWM1 iTÆHMI 1 W«1 1 .T=EE Yes
2 f* 111 i l'iï'Tî 3311-I-i I- easily? Yes
3 i »j [• »v»n ■ 111 [• ■ i **  w i («¿I 1WVW 11 iT-f• 11>'p down menus provided? Yes
4 piate to your household? Yes
5 is to detailed? No
6 ? Yes
7 |Did you obtain results? Yes
8 [■CTIf»^TOTT!??T?T?lTT7T«TT̂ îii«»(»n7!ni Its? Yes
9 IDid you find the result graphs useful? Yes
10 |Did you find the audit useful? Yes

I Household Name: |F |

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Nole: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Household Name: |G

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



Noie: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Cou d you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

I Household Name: |H |

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

| Household Name: |l |

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Fietd Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ___________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? No
3 Did you find it easy to answer the drop down menus provided? No
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? Yes
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? No
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

I Household Name: jJ I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. _______

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

K

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



¡Field Trial II Questionnaire |

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ____________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Name:

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Household Name: |M

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



jField Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ______________________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

[Household Name: ]N I

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ___  _________________

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Household Name: |Q ~

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

[Household Name: |P I

Thank you for having participated In this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from.

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Household Name: Q

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.



|Field Trial II Questionnaire

Note: Please complete the ten questions below. 
The questions have yes/no options available 
to select from. ___  _____

1 Could you operate the audit tool based on the instruction sheet provided? Yes
2 Could you move between worksheets easily? Yes
3 Did you find it easy to answer the drop down menus provided? Yes
4 Do you think the questions are appropiate to your household? Yes
5 Did you find the questionnaire format is to detailed? No
6 Is the questionnaire visually pleasing? Yes
7 Did you obtain results? Yes
8 Could you easily understand the results? Yes
9 Did you find the result graphs useful? Yes
10 Did you find the audit useful? Yes

Household Name:

Thank you for having participated in this pilot study. I hope you receive cost benefits as a result.
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Figure 1 Flow chart of the Compostable sheet tab data entry process

Weigh the waste identified 
and insert the weight of the 
audited waste into the 
sample bv mass kq cells.

User Input C 8-13

Cell C15 =SUM(C8:C13) 
Total Compostable waste kgs

Software output C15

Cell C17 = 
C15/'Dimensions 
Population'! B14

Software output C53



Figure 1.1 Flow chart of the Landfill material sheet tab data entry process

Weigh the waste identified 
and insert the weight of the 
audited waste into the 
sample bv mass ka cells.

User Input C 8-15, 18-28, 31-36, 39-41 & 
C44

Cell C52 =SUM(C47:C51) 
Total Landfill waste kgs

Software output C52

Cell C54 = 
C52/'Dimensions & 
Population'!B14

Software output C54



Figure 1.2 Flow chart of the Hazardous material sheet tab data entry process

Weigh the waste identified 
and insert the weight of the ^ 
audited waste into the J  
sample bv mass kq cells.

\
User Input C 7-17

r

Cell C19 =SUr 
Total Hazardo

y1(C7:C17)
us waste kgs ^

1

Software output C19

\

Cell C21 = 
C19/'Dimensions & 
Population'!B14

Software output C21



Figure 1.3 Flow chart of the Results sheet tab “

Choose a cell on the result 
sheet to display the total 
landfill waste result.
P h n n c i s  rf»ll

Link cell B36 to cell C52 on 
the "Landfill Material" sheet 
tab. Insert formula 
= ' Landfill Material' !C52

Cell B36 displays the value 
of Cell C52 on the Landfill 
material sheet
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Waste composition (Kilograms)
Landfill Material Recycle Material

Food waste 63.81 Food waste 0
¡Garden waste 6.31 Garden waste 0
Papers 29.41 Papers 38.1
Cardboards 10.61 Cardboards 28.14
[Textiles 29.8 Texiiles 20.27
Nappies 21.52 Nappies 0
¡Plastics 47.6 Plastics 37.56
Glass 12.82 Glass 24.34
petals 19.28 Metals 22.67
,Wood 3.45 Wood 0
Hazardous waste 44.77 Hazardous waste 0
Unclassified combustibles 7.02 Unclassified combustibles 3.13
¡Unclassified incombustibles 3.91 Unclassified incombustibles 2.6

Total (kfl) 300.31 Total (kq) 176.81
Total Waste Produced (kq) 477 12

Waste composition (Per centage)
Landfill Material Recycle Material
Food waste 13.37 Food waste 0
Garden waste 1.32 Garden waste 0
Papers 6.16 Papers 7.98
Cardboards 2.22 Cardboards 5.89
Textiles 6.25 Textiles 4.25
Nappies 4.51 Nappies 0
Plastics 9.97 Plastics 7.87
Glass 2.69 Glass 5.1
Metals 4.04 Metals 4.75
Wood 0.72 Wood 0
Hazardous waste 9.38 Hazardous waste 0
Unclassified combustibles 1.47 Unclassified combustibles 0.66
Unclassified incombustibles 0.82 l Indassified incombustibies 0.58

Total (%) 62.92 Total (%) 37.08
Total (%) 100



_

Mixed residual vaste composition

■  Food waste

■ Garden waste
□  Papers

□  Cardboards

■  Textiles

■  Nappies

■  Plastics

□  Glass

■  Metals

■  V o o d

□  Hazardous waste

■  Unclassified combustibles

■  Unclassified incombustibles

Miied drj recgclable waste

■  Food waste

■  Garden waste

□  Papers

□  Cardboards

■  Textiles

■  Nappies

■  Plastics

□  Glass

■  Metals

■ Vood
□  Hazardous waste

■  Unclassified combustibles

■  Unclassified incombustibles
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T he com position o f  the  urban  dry  recyclab le w aste  is show n in  F igure  6.7. The 

greatest p roportions o f  th e  d ry  recyclab le  w aste  stream  are  p lastics (22%), paper 

(20%), cardboard (18%), m etals (14%) and glass (13%).

13%

9%0%

Figure 6.7 “Urban” dry recyclable waste composition by %

■ Food waste
■ Garden waste
□ Papers
□ Cardboards 
■Textiles
■ Nappies
■ Plastics
■ Glass
■ Metals
■ Wood
■ Hazardous waste
■ Unclassified combustibles
■ Unclassified incombustibles

T en households in  the  rural area  o f  M ountbellew  com pleted  a  w aste  audit using  the 

W -M A T  tool. T he rural household  w aste com position  reported  is show n in  F igure  6.7.

Waste Category

Figure 6.8 “Rural” household waste composition



As can be seen in Figure 6.6 and 6.7 the three greatest w aste streams for the mixed 

residual waste category are food waste, hazardous w aste and plastics. The 

composition o f  the mixed residual waste is shown in Figure 6.8.

10%

&

5%

Figure 6.8 “Rural” mixed residual waste composition

The composition o f  the dry recyclable waste stream reported from the field test is 

shown in Figure 5.9.

■  Food waste

■  Garden waste

□  Papers

□  Cardboards

■  Textiles

■  Nappies

■  P lastics

□  Glass

■  Metals

■  Wood

□  Hazardous waste

■  Unclassified com bustibles

■  Unclassified incombustibles

■  Food waste

■  Garden waste

□  Papers

□  Cardboards

■  Textiles

■  Nappies

■  Plastics

□  Glass

■  Metals

■  Wood

□  Hazardous waste

■  Unclassified combustibles

■  Unclassified incombustibles

Figure 6.9 “Rural” dry recyclable waste composition



The W-MAT tool displays the composition o f  household waste based on the results o f  

this study are summarised in Table 6.1 and Figures 6.10 & Figure 6.12.
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a n  C h o n ta e ,
: n a  R a d h a r c , G a illim h . 
a n  C h o n ta e ,

Dect H ill, G a lw a y ,

3 h o n e : ( 0 9 1 ) 5 0 9  0 0 0  
./ F a x :  ( 0 9 1 ) 5 0 9  0 1 0

in / W e b : w w w .g a lw a y .ie  
w w w .g a illim h  ie

Comhairle Chontae na Gaillimhe 
Galway County Council

8 th S e p tem b e r 2009 

R E : L oca l A u th o r ity  P re v en tio n  a n d  D e m o n s tra tio n  P ro g ra m m e

h ta i/D e o n ta ls  Tlttiio c h ta  
Ing Lo a n s / G ra n ts  
01)509 301
5 u s in g @ g a lw a y c o c o .ie

:als T ith io c h ta  
' op llcations 
o09 300 

3USing@galwaycoco.le

e a lla c h t &  T re id lia chta 
o n m e n t &  Ve te rin ary  
01)476 402 
iv iro n m e n t@ g a lw a y c o c o .le

re &  lo m p a r 
s  &  T ra n s p o rta tio n  
'91)509 309 
ia d s @ g a lw a y c o c o .ie

la in n i D a o n n a  
in  R e s o u rc e s  
'91) 509 303

@ g a lw a y c o c o .ie

rchain 
j r  T axatio n  
'91)509 099 
o to r ta x @ g a lw a y c o c o .ie

u n a is T lo m a n a  
' f e n c e s  

j09 305 
o to r ta x @ g a lw a y c o c o .ie

l a  d T o g h th o iri 
iter o f  E le c to rs  
91)509 310 
e c to r s @ g a lw a y c o c o .ie

hls i U is c e  
r S e rv ic e s  
91)476 401 
a te r @ g a lw a y c o c o .le

I &  F io n ta r  
n u n ity  &  En te rp ris e  
91) 746 860 
)m m u n ity @ g a lw a y c o c o .ie

ail
l in g

91)509 308 
a n n in g @ g a lw a y c o c o .ie

tais A r d  O id e a c h a is  
ir E d u c a tio n  G r a n ts  
91)509 310 
lu c a tio n @ g a lw a y c o c o .ie

la rla n n

■y
91) 562 471 
:o @ g a lw a y lib ra ry .ie

To W hom  I t  M a y  C o n cern :

As one of four separate environmental initiatives undertaken as part o f the 
Galway Local Authority Prevention and Demonstration Programme, Mr. Ivor 
Heavey, under the direction o f his academic supervisor Mr. John Hanahoe o f the 
Galway Mayo Institute of Technology and in conjunction with staff at Galway 
County Council undertook a research project to develop an E le c tro n ic  D om estic  
W aste  A u d it T o o l.

The programme commenced in 2007 and Mr. Heavey and his academic 
supervisor communicated regularly with Galway County Council’s 
Environmental Department with regard to design developments and progress 
report meetings.

The Council is satisfied that a useful and practical domestic waste audit tool has 
been developed and that the results o f the study conducted are most useful. It is 
the intention o f Galway County Council to encourage the utilisation o f this tool 
which will result in users being in a position to quantify their current 
environmental performance and work toward its improvement and enhancement.

The Council is grateful to Mr. Heavey for his efforts, dedication and enthusiasm.

If  you require any further information on this matter please do not hesitate to 
contact me.

Y o u rs  sincerely , 

S in ead  N i M h a in n in  
E n v iro n m e n t Section  
G a lw ay  C o u n ty  C ouncil

T a  m il e  f a i lt e  r o i m h  c h o m h f h r e a g r a s  i n G a e i l g e .
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