
Noeleen Keavey Loo /a-+ @. 

Subject: FW: Waste Licencing Section 
Attachments: REOPEN LANDFILL PETITION.docx; ATTACHMENT 1 .pdf; ATTACHMENT 2, 3 AND 

4.pdf; ATTACHMENT 5.pdf; ATTACHMENT 6.pdf; ATTACHMENT 7, 8, IO, 11 AND 
12.jpg; ATTACHMENT 9.pdf 

~ - - -- _- _Î  - -  I I - _  - ---- ~ ---^^ - ~ - _ -  - 

From: Wexford Receptionist 
Sent: 19 April 2013 09:lO 
To: Licensing Staff 
Subject: FW: Waste Licencing Section 

Rec'd a t  info@epa.ie 
Ann Roch ford, 
Programme Officer, 
Environmental Protection Agency. 
P.O. Box 3000, 
Johnstown Castle Estate, 
Wexford. 
Bosca Poist 3000, 
Easta't Chaisledn Bhaile Shedin, 
Contae Loch Garman. 
Tel: 00353 53 91 60600 
Fox: 00353 53 91 60699 
Email: infogepa. ie 
web: www. epa. ie 
Lo Call: 1890 33 55 99 

From: Lazer Security Solutions ~mailto:beverlev@Iazer.ie] 
Sent: 19 April 2013 09:08 
To: Wexford Receptionist 
Subject: FAO: Waste Licencing Section 

Dear Sir / Madam, 

Please find the attached submission objecting to the waste licence application number WO129-03, MEHL landfill 
proposal on the basis that the applicant has failed to undertake the comprehensive groundwater study as requested 
by the EPA. 

Kind regards, 

James Lunney 
Secretary 
Nevitt Lusk Action Group 

This email has been scanned by the Synantec Einail Security.cloud service. 
For more information please visit littp://www.swiianteccloucl.com 
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Erminia Mazzoni 
Chairperson 
Committee on Petitions 
European Parliament 
Rue Weirtz 

Brussels 
Belgium 

B-1047 

Your ref  DL/RV [IPOL-COM-PET1 D (2013) 107411 

Subject: petition no.: 0295/2005 

Dear Ms Mazzoni, 

With reference to your letter marked 303630, dated 07/03/2013 we note that the committee on 
petitions decided to conclude i ts consideration of our petition on 06/11/2012. 

We understand that this decision was taken on the basis that your office had been informed by the 
Dublin Local Authority (Fingal County Council) that the’problem “had been solved” and that the 
planned development of a large landfill in the Nevitt community would now not proceed. I refer to 
attachment no.: 1 (EU letter / Petitions Committee received). 

We regret to inform you that this is not strictly the case as an alternative landfill located in the same 
immediate area approximately 1KM West and up gradient of the Nevitt site and “in particular” 
within the same ground water aquifer, has received planning permission from the Irish Planning 
Authorities (ABP). I refer to attachment no.: 2 (ABP Ref No.: 06FPA0018, dated 10/06/2011 Planning 
Application Murphy Environmental Hollywood Limited - MEHL). 

This new facility is also the subject of a waste licence application to the Environmental Protection 
Agency (EPA). I refer to attachment no.: 3 (EPA Ref No.: WO129-03 Waste Licence Application MEHL). 

You will note from the attached documentation that the waste strea’m for the proposed facility a t  
MEHL is primarily from the bottom ash arising from the new municipal solid waste (MSW) 
incinerator constructed and operated by lndaver Ireland Limited a t  Carranstown, Duleek, CO Meath, 
which is located just 27KM North of the proposed MEHL facility. 

This incinerator currently has approval to burn 220,000 tonnes of non hazardous MSW and 20,000 
tonnes of hazardous waste per annum however, the waste stream a t  the MEHL facility will also 
include bottom ash from the Dublin City Council waste to energy (WTE) plant a t  Poolbeg, CO Dublin 
which has approval to burn 660,000 tonnes of non hazardous MSW. 
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The local residents in our community are extremely concerned that no guidelines exist in Ireland 
relating to the disposal of fly ash and bottom ash. We recently brought this important fact  to the 
attention of the planning authority during an Oral Hearing relating to the Carranstown facility where 
representatives of our community identified the need for specific infrastructure a t  the incinerator to 
facilitate the partial curing of the bottom ash in order to reduce its PH value to a non hazardous level 
before its transportation to the landfill. The planning inspector verbally responded with the 
following and I quote “all matters relating to bottom ash come under the jurisdiction of the EPA and 
therefore cannot be addressed by me i.e. the EPA deals with emissions to the environment, whereas 
the planning authority deals with necessary infrastructure” end quote. 

You will note that Ireland is in ‘non compliance’ with a European Court of Justice (ECJ) ruling on such 
‘split decision making’ in matters of environmental planning. I refer to attachment no.: 4 (ECJ Case 
No.: C-248/05 Judgement of the Court, 2”d Chamber, dated 25/10/2007). 

Our concerns in relation to the disposal of bottom ash by the landfill are referred to in the following 
document: BREF 08/06, section 4.6.6, Bottom Ash Treatment Using Aging and are outlined in our 
submission no.: 13-REF WO167-03 EPA, dated 30/09/2012. I refer to attachment no.: 5 (BREF 08/06 
document). 

“The problem” as referred to in page 1 of this letter is very far from being solved as the 
environmental threat to our immediate neighbourhood in the Nevitt and the adjoining town land of 
Hollywood is now more significant than ever before, as you will note from the attached licence 
application document and submissions from the public which are currently being assessed by the 
€PA. 

In relation to the protection of ground water in the Nevitt, Bog of the Ring and Hollywood aquifer 
you will note from the applicant’s environmental impact statement (EIS) that there is no natural clay 
protection beneath the proposed landfill and therefore it would not be normal for the planning 
authorities in Ireland to grant approval for such a location for any landfill as it is contrary to existing 
guidelines in Ireland. We cannot understand how such approval was granted under these 
circumstances. I refer to attachment no.: 6 (EU Department of Environment Letter to Irish 
Authorities Instructing the Irish Authorities on the Need for the Protection of Groundwater). 

In light of the above threat to our environment which could result in catastrophic and unreversible 
damage we would respectfully request that our petition 0295/2005 be reopened until all matters 
have been successfully concluded. 

We also wish to attach references for attachments 7,8,9,10,11 and 12 for your attention as 
supporting documentation. 

Yours since rely, 

James Lunney 
Secretary 
Nevitt Lusk Action Group 
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EBPOflEI;1CK!4 flAPflAMEHT PARLAMENTO EUROPEO EVROPSKY PARLAMENT EUROPA-PARLAMENTET 

EUROPAISCHES PARLAMENT EUROOPA PARLAMENT EYPQllAlKO KOlNOBOYhlO EUROPEAN PARLIAMENT 

PARLEMENT EUROPCEN PARLAIMINT NA hEORPA PARLAMENTO EUROPEO EIROPAS PARLAMENTS 

EUROPOS PARLAMENTAS EUR6PAI PARLAMENT IL-PARLAMENT EWROPEW EUROPEES PARLEMENT 

PARLAMENT EUROPEJSKI PARLAMENTO EUROPEU PARLAMENTUL EUROPEAN 

EURbPSKY PARLAMEWT EVROPSKI PARLAMENT EUROOPAN PARLAMENTTI EUROPAPARLAMENTET 

Commissione per le petizioni ‘I. 1 

La Presidente 
Brussels, 
DL/kv[IPOL- COM-PET1 D(2013) IO 7411 

Mr. James Lunney 
Little Acre Cottage 303630 07.03201 3 
Walshestown, Lusk 
Co. Dublin 

Subiect: Petition No. 0295/2005 

Dear Mr. Lunney, 

With reference to your petition on the construction of a large landfill facility at Nevitt. North 
Dublin, we have been informed that the problem has been solved and the Dublin local 
authorities have decided not to proceed with the planned development of the landfill. 

Therefore, I would like to inform you that the Committee on Petitions at its meeting of 6 
November 2012 decided to conclude the consideration of your petition, and thus close the 
file. 

1 

co r  

R-1047 Rri iswlc  - T d  +33 2 384 31 11 - Fax +3? 3 384 68 44 
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Attachment no.: 2 -- 

Please refer to the Irish Planning AuthorityNebsite www.pleanala.ie to view the full planning 
application and decision to grant approval, application ref no.: 06FPA0018, dated 10/06/2011, MEHL 
landfill. 

Attachment no.: 3 

Please refer to the Environmental Protection Agency website www.er>a.ie to view the full waste 
licence application and submissions ref no.: W0129-03, MEHL landfill. 

* 

Attachment no.: 4 

Please refer to the European Court of Justice ruling ref ECJ case no.: C-248/05 judgement of the 
court, 2nd chamber, dated 25/10/2007, non compliance precedent. 
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0 

b 
ENVIROEIMENTAL PWOTECTION 

AG E P! C Y 

0 3  OCT 2012 
Hands Lane 
Rush 
CO Dublin 
30 Sept 2012 

Indaver Apniication for licence review of Carranstown Incinerator, Duleek, CO Meath 

To 

[’&$ An Bord Pleanala PA0026 Oral Hearing, 1 Sept 2012 

W E P A  application ref - WO 167-03 

EPA application re€ WO 129-03 (MEHL Landfill , Hollywood, Naul, CO Dublin) 

Dear Sirs, 

The above application by Indaver has just recently come to the notice of the residents of 
Hollywood and district and contains a number of important qgitters upon which we would 

.L 

wish to submit comments. $-‘ 
~ f$: ,$A 

In this regard we wish to draw your attention in a h l a r  to 
0 . .a 

$2 $‘ 
The Indaver Non-Technical Summa@ ahubmitted to the EPA 
EC Integrated Pollution Prevent@@d Control reference document on the Best .+ Q .  
Available Techniques €or Wk@ :$Acmeration ( BREF 08-06-W ) 
The proposal by MEHL to a@pt fresh bottom ash from the Carranstown facility - 
WO 129-03 6 

e 

0 
-60 ~<+ 

k 
e 

\o 

The Indaver NTS p12, A. 1 . 1  1,  Waste Arising , states that 

“bottom ash is currently being sent to a nearby non-hazardous landfill” presumably the Louth 
County Council MSW landfill at Whiteriver, and 

“-due to the inert nature of the ash, it will have less adverse impact than untreated waste” 

BREF 08-06 Section 4.6.6 “Bottom ash treatment using aging” however outlines current 
BAT on the treatment and disposal of bottom ash and refers to the documents and studies 
from which the BAT is deduced by the EC Technical Working Group 

Quote, p404 ‘‘ Fresh bottom ash is not a chemically inert material” 

A detailed study of the section on bottom ash aging reveals that fresh bottom ash has a pH or 
causticity in excess of 12 (€I 8) and requires “aging”- usually exposure to the elements for a 
period of approximately 12 weeks before the pH drops to approximately 10 and can be 
considered non-hazardous ,in this respect. 

III’A Isport  12-10-2012:23:25:06 
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There are other “ecotoxic” properties associated with Eresh bottom ash such as the presence 
of heavy metals which concentrations are lowered in some cases by the aging process as 
outlined in the BREF. 

In addition the method recommended for the disposal of fiesh bottom ash is unique and is 
detailed in the German studies referred to. It require the ash to be ‘‘layered’, and exoosed to 
the elements for up to 12 weeks, rather than bulk filled and covered daily, as is the case of 
MSW waste. The reason given for this is the danger of overheating and destructi0.n of the 
landfill liner associated with exothermic reactions during the aging process. 

All of the above would necessitate a separate risk assessment of an existing or proposed 
landfill to ensure that the site complies with the general requirments of the Landfill 
‘Directive, in particular that the site is 

e Remote enough from humans to eliminate the risk of wind-blown caustic ash from the 
exposed surface, 
Adequately equipped with natural soil protection for groundwater from heavy metal - 
containing leachate contamination particularly when the liner reaches its end of life 
effectiveness as a barrier. 
Adequate E L M  and CRAMP to make provision &%the additional and unique risks 
associated with fresh bottom ash disposal. &i,; .$ 

The residents of Hollywood and district are d@SyLLconcerned at the apparent disregard of the 
,$ .<A 

BREF document by both Indaver and MEJ$L..L~ their respective EIS, and the impression 
.? ,Q’” 

given in both applications that fresh bo,@@ash may be considered non-hazardous and 
deposited in any MSW licenced laqd%.&rcwhich since 2006 is no longer the case. 

We therefore request that it be made a condition of the licence that “fresh bottom ash” may 
only be disposed of by a wastg)t%cinerator operator in  the manner prescribed and in a landfill 
suited to the method described in BREF 08-06 - WI and the associated reference studies. 

0 

- .  
&- 

.3-  
0 

, a  

?‘,. .,\ <- \\” 

+. \‘ 
,$ ’ 

&&’ 

;* 

Attached please find 

0 

0 

Extract from BREF 08-06-WI, Section 4.6.6 “Bottom ash treatment using aging” 
Email and documents from Dr Thomas Baumann ref “German study and field trials” 

Yours truly, 

On behalf of Hollywood and District Conservation Group 

Patrick Boyle, BE 

John Shortt. MBA 
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k 

EUROPEAN COMMISSION 

Integrated Pollution Prevention and Control 

\&U 

Reference Document on$-& Best Available 
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Chapter 1 

Breakmg up large chunks has several advantages: 

it reduces the amount of heavy rejects 
it increases the proportion of rough crushings in the material which give backbone to the 
aggregate and 
it improves its geotechnical qualities. 

Separation of light unburned fractions or air stream separation is achleved by blowing or by 
aspiration. 

Achieved environmental benefits 
The m a n  envuonmental benefit of installmg a mechanical treatment process is a reduction of 
the volume o€rejects and wastes, and therefore, a h g h e r  global recovery rate 

Cross-media effects 
Energy consumption, and potennal for noise and dust emissions are the most notable cross- 
meQa effects 

Applicability 
The technique is, in principle, applicable to all incineration installations producuig an ash 
requiring treatment before it can be used, or where such treatment may allow increased use. 

Economics 
The cost-effectiveness of installing a system for breaking up heaky rejects is to be evaluated on 
the basis of projected quantities and disposal costs. It is @imated that the payback penod for a 
crusher is on the order of two years for 5 % of reject%, be crushed, for 40000 t / y ~  of bottom 
ash, and seven years for 20000 t/yr. 

Driving force for implementation 

is cost effective. + *+= 

0@ ,.?;'p 
6% b'." 

Quality policy: it allows to reach a gl@&&covery rate of more than 95 % for a bottom ash 
management facility, it produces less@jq& and a product of a higher geotechnical quality, and 

-60 i 
+Q 0 '+. ?? 

[64, TWGComments, 2 0 0 5 0 4 e e  "Bottom ash management facilities for treahnent and 
stabilisation of incinerat ioqht torn ash", ADEME, November 2002 

Reference literature $9 

4.6.6 Bottom ash treatment using ageing 

Description 
After metals separation, bot tom.ash may be stored in the open air or in speclfic covered 
buildings for several weeks. The storage is generally performed in stockpiles on a concrete 
floor. Drainage and run-off water are collected for treatment. The  stockpiles may be wetted, Lf 
required, using a sprinkler or hose system in order to prevent dust formation and emissions and 
to favour the leaching of salts and the carbonisation if the bottom ashes are not sufficiently wet. 

The  stockpiles may be turned regularly to ensure homogeiieity of the processes that occur 
during the ageing process (uptake of CO, from the air due to the moisture, draining of excess 
water, oxidation, etc.) and to reduce the residence time of e v e y  batch of bottom ash in the 
dedicated facilities. 

In pracbce an agemg penod of 6 to 20 weeks IS commonly observed (or prescnbed) for treated 
bottom ash before utlhsahon as a construction matenal or m some cases before landfilmg [74, 
TWGComruents, 20041 

Waste lncineratioo 403 
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Chapter 4 

In some cases the entire process is perfornied inside a closed buildnig This assists with dust. 
odour, noise (froin inachmery and vehicles). and leachate control In other cases. the enhre 
process is totally or parhally performed outdoors This generally allows more space to easily 
handle bottom ash. and can give more au cuculahon €or bottoni ash to mature. [64. 
TWGCouments .  20031 and may aboid the release of e\plosive hydrogen m combinahon with 
alurumiuni dunng the agemg process [74, TWGCouuuents, 200.11 

Achieved en\ironmental benefits 
Fresh bottom ash IS not a chemically inert m a t e n d  Agemg is performed to reduce both the 
residual reactixqty and the leachabihty of metals CO- from the au a i d  water from humidity. 
ram or water sprajing are the mm activihes 

Aluniiniuru in the bottoni ash will react with Ca(OH)? and water to form aluruiiuum hydroxide 
and hydrogen gas. The maul problem of formation of aluminium hydroxide is the volume 
iiicrease as tlus causes inflation of the material. The gas production will cause technical 
probleins if fresh bottoni ash is used directly for coiistructioii purposes. Thus, ageuig is needed 
to allow utilisatioii of the bottoin ash. 

The  impact of storage and ageing on leaclung can be classf ied as: 

lowering of the pH due to uptake of COz from the air or biological activity 
establishmg o f  anoxic, reducing conditions due to biodegradation of residual organic matter 
local reducing cotiditions due to hydrogen evolution 
hydration and other changes in mineral phases causing particle cohesion. 
[4, IAWG, 19971 

.‘U - 
, +. .\ 

- 
All these effects reduce the leachability of metals and cay,% ,p%tabilisatioii of the bottom ash. 
T h s  makes the bottom ash more suited for rec$vk@ or disposal (laridfilling). 174, - .b TWGComnients, 20041 & ;+- 

Cross-media effects ,+- 
ci‘ ,.A 

,,.? -\ \s 

Run-off water from raiii or s p d i n g  niay ccx$taiil salts or metals and will need treatment. The 
water can be recuculated or used in the it&&$& as process water. 

Odour a i d  dust controls may be required$L’ 

Vehicle and niachinery noise may b,c an issue Ui some locations 

Y y  

.+ -,. 
$7 

 ant^ explosive devices at mdoor ageing facilities ma). be required [74, TWGCoruments, 20041 

Operational data 
Data from a test programme in a full  scale Geman waste mcmeranon plant illustrate the effect 
which I ?  weeks ageing has on the pH of bottoin ashes a i d  oii the test results o b t m e d  by the 
DEV S4 method Figure 4 9(a) shows that the pH of the fresh bottoni ashes ui the DEV S4 test 
h p c a l l y  exceeds 12 and drops down by about two units dunng  the ageing process 

As can be seeii IJI Figure 4 9(b). tlus pH change has no effect on the leaching properties of MO, 
wlucli is present mainly as molybdate The  leaching stability of Cu and Zn is moderately 
unproved m the aged material whereas the leachmg of Pb is reduced by h o s t  hko orders of 
magnitude 

404 Waste Incineration 
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9 n n U nm m.m nm mn aoo 

Figure 4.9: Effect of ageing on the leachability of selected metals: (left) effect on pH; (right) 
leaching as a function of pH 
[Vehlow, 2002 #38] 

The French Bureau of Mines conducted a study during 18 months about the ageing and its effect 
on leachmg of a 400 tonnes stoclpile of bottom ashes and concluded similarly to this German 
study. [64, TWGCormnents, 20031 

Lf longer ageing periods (e.g. >20 weeks) are used for ferrous free bottom ash without turning, 
the aged bottom ash will become increasingly solichfied. [74, TWGComments, 20041 

Applicability 
Ths  techtuque can be 
ruainlv used in practice for MSWI. [74, 

For some waste streams the ash 
its beneficial use - in such 
disposal characteristics. 

Economics 
The cost of ageing is I q p  q9gcompared to the rest of the treatment installation. [74, 
TWGComments, 20041 

Saving of l s p o s a l  cos&%y recycling. [74, TWGComments, 20041 

Driving force for implementation 
Legslation providing leaching limit values for recycling of bottom ash as a secondary raw 
material or for landfilling. [74, TWGConunents,  20041 

producing bottom ashes. It is 

from treatment to permit 
be simply to improve 

.+O 

C 

Example plants 
Various bottom ash treatment plants in the Netherlands: Germany, France, and Be lgum 

Reference literature 
v e h l o w ,  2002 #38], [4, LAWG, 19971, [U, T W G C o w e u t s ,  20031 

4.6.7 Bottom ash treatment using dry treatment systems 

Description 
Drj bottom ash treatment mstallabons comblne the tecluuques of ferrous metals separation, size 
reduchon and screerung, non-femus  metals separation, and ageing of the treated bottom ash 
The product IS a dry aggregate with controlled gram size (e g 0 - 4 m i ,  0 - 10 mni, 4 - IOnun), 
which may be used as a secondary COuStruChOn matenal 

Waste Locinerntion 
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From: Thomas Baurnann (tbaumann@tum.de) 
Sent: 04 August 2012 09:38:28 
To: Paddy Boyle (paddyboylerush@hotmaiI.com) 

3 attachments 
Klein-JHazardMat-2001,pdf (329.7 KB) , Klein-JHazardMat-2003.pdf (433.0 KB) , 
schluss-poster.pdf (1872.7 KB) , 

Dear Mr Boyle, 

please find attached two reprints on the temperature development in a 
municipal waste incinerator bottom ash disposal and a poster 
(unfortunately in german) summarizing the results of our research 
project sponsored by the Bavarian State Ministry of the Environment. 

Our measurements, mineralogical data, and modelling results indicate 
that the temperature development can be controlled by removing metals, 
intermediate storage and layered emplacement into the landfill. While 
removal of metals decreases the exothermal reactions, intermediate 
storage promotes the development of less reactive coatings thus leading 
to diffusion limited processes and a layered emplacement assists the 
’neat transfer to the surrounding, thus avoiding hot spots .in the 
disposal. 6’ 

I hope that you will find and I will be ready to 
answer further questions in 

. +5 

Best 
Thomas Baumann 

_ _  
PD Dr. Thomas Baumann 

Head of Hydrogeology Group 

1 of 1 

Institute of Hydrochemistry 
Techni sche U ni versitaet Muenchen 
Marchioninistr. 17 
D-81377 Muenchen 
Voice: +49 89 2180-78234 
Fax: +49 89 2180-78255 
http://www.ws.chemie.tu-muenchen.de/hydrogeo 

30/09/2012 2 1 : 5  
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ENVIRONMENTAL PROTECTION 
AGENCY 

0 3  OCT 2012 

Journal of 
Hazardous 
Materials 

Journal o f  Hazardous Maienals BlOO (2003) 147-162 
rww.elsevier condlocatc!jhazmar 
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Abstract .G' 

in relation to the and [lie environmental 

the landfill. Without a prelimint&Sorage of the fresh quenched bottom ash, high teniperatures at 
the bottom of a landfill crumot& avoided. 
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1. Introduction 

Until the 1970s, bottom ash from municipal solid waste incineratiou was believed to be 
almost inert, but since then several studies have shown that many exothermic reactions may 
cause a temperature increase of up to 90 'C in the landiill [ L J .  

High temperatures at the bottom of a landfill inay affect the stability of the landfill Liner 
system (flexible membrane liner, polymer membrane liner (FML) a i d  mineral clay layer). 

, Correspondmg author. Tel.: f49-89-218078254; fax: +49-89-218078255 
E - m d  oc/dr-r.v.~: alfklein@ch.rum.de (R. Klein:). 
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Temperatures above 40 " C  may damage the stability of the FML (made ofhigh-density-poly- 
ethylene, HDPE) due to depolymerisation and oxidation [2J Due to d i f i s ive  transport of 
water and water vapour along the temperature gradient in the mineral clay layer, the clay 
barrier may desiccate and fail to retain leachate [;,4]. Ln order to prevent thennal damages 
to the Liner system, it is necessary to minimise the temperatures in the landfill. There are 
several factors such as the storage time prior to the deposition and the surface-to-volume 
n t io  mfluencing the temperature development in a landfill [ I ] .  The most important reactions 
that cause a temperature increase in the stored bottom ash are the corrosion of iron and 
aluminium, the hydration of lime (CaO) and the carbonation of portlandite (Ca(OH)2) 
f5-71. Table I shows the identified reactions. Speiser 18'1 has pointed out that the corrosion 
of iron is followed by Carbonation of portlandite which are the most relevant heat sources 
i n  bottom ash material. 

Assessing the thermal capacity of the residues is essential since bottom ash has been 
deposited in landfdswitb poor landfill liner systems inEurope and in other countties during 
the last decade 171. In the US: bottoni ashwas commonly landfitled without processing, even 
though metals and other materials can be recovered by magnetic separation and screening 
[9]. In some European countries (e.g. Germany. The Netherlands and France) approximately 
60% of the bottom ash is reused in road construction or %yaw material for the ceramic 
and cement industry [ I.O-l2], whereas in Switzerland akjjost 100% of the bottom ash is 

Although the exothermic reactions in botton$%h%e well known, their speed and the 
amount of heat released are still unkuown. IGltp%t al. [ 1.1 have shown that the main tem- <e'. 4 
perature increase due to the exothermic rpctgbns has a time scale of 2-3 months. Speiser 
[SI calculated an average specific k,atq$.$kction of 5.3 W 1n-' of the bottom ash mate- 
rial during the first 2 years of dep&?&%. The released energy in tlus period amounts to 
3 13-33 1 MJ m-'. The bottom Festigated in this study is comparable to a common 
bottom ash analysed in the EVT$<f' 

The objective of this work Y&todevelop a numerical model incorporating basic concepts 
from chemistry and physi,p$o simulate the spatial and temporal distribution of heat in a 
bottom ash landfill. Thjy3iiective was accomplished in two steps: (1) die observation of the 
temperature developmknt in a bottom ash land6tl under several modes of emplacement, and 
(2) the development of a heat generation and transport model and validation of this with the 
data obtained from field experiments. This numerical siinulatidn provides the possibility of 

-* disposed in landfills [9]. .. 

Table I 
Exothermic reacrions in  bonom ash marerials IS-7) 

Reaction Enhalpv of reacrious. .. 
AH(kJmol-l)  

-422 
-921 

-65 
- 1 1 1  
-120 
-140 

? A I  + 6H2O == ?Al(OH)3 + H2 t 
FeS + (914)O: + (512)HlO T Fr(OH)? + H ~ S O J  
CaO + H?O = Ca(OH)2 
Ca(0H)z + H ~ C O I  = CaCO-, + 2HlO 
Ca(Ot1): + CO? = CaCO] + H20 

Cak12S104 + CO? CaCO, + S102 + H 1 0  -25 
Ca(OH)2 + si02 = CaH2SiOJ 
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predichng the temperature development rn a bottom ash landfill under M e r e n t  modes of 
emplacement 

2. Experimental 

2.1. Field observarions 

Three vertical sensorfields (SFl, SF2, SF3) were embedded in two bottom ash landfills 
in the south of Germany. Temperatitres were recorded.using Pt- 100 temperature sensors 
(R + S Components, Moerfelden, Germany, measurement range 6om -200 to $300 'C). 

The bottom ash in SFI was deposited in irregular time intervals (see Table 2 )  depending 
on the amount bottom ash to be disposed,'over an 8-month period to a maximum thickness 
of ten meters [ 11. SF2 was emplaced within 3 weeks to its final height of 10 m. The bottom 
ash for SF1 and SF2 was stored for 3-6 weeks before being deposited at the landfill. In 
SF3, bottom ash was emplaced in layers with a thickness of 1 m every 2 months up to a 
final height of 5 m. The bottom ash in thls semorfield was stored for a inaximum duration 

.a' of 3 days prior to deposition. 
,p 

d 
A+." 
ci 

2.2. 1Viimerical sirnztlariori \+, $5 
$ .,> 

The landfill is represented in a computer ino$@&a one-chnensional column, consisting 
of a geologcal barrier (GB) underneath the_@@Jl, a liner system (LS), the main bottom 
ash (BA) body. and (optionally) a surfacyjf&hi(SS) (Fig. I ) .  The individual layers of this 
linear model used in this work are reprqeq& by discrete volume elements with a thickness 

<-\ ci 
. C' pL -5' . $4 

6".$. 
. e' , Table 2 

Bononi ash deposition parnnieters dwin&lie uis[allntion of the  test field 

Locarion wirhin 
the landfill 

, 
.:.\* 

Date of dsposi6tfg. corresponding ambient tempcramre and boiroln ash mouut  

SFI Sf 2 SF: 
:,' 

~ ~ 

At  the FML 13Juue 1997I24"c) 18 May 1999 (21 "C) 6 December 2000 (4 "C) 
Ln rhe dram 6 December 2000 (4 "C) 
Ojmabovcdra i i i  27 June 1997(22"C,600m') 18May 1 9 9 9 ( 2 l o C  30001') 6Decemher2000 

I Sinabo\edram 17luIy 1 9 9 7 ~ 2 6 ° C  800m') 18May 1999(21"C.410mJ) 7 F r b r U w 2 0 0 1  

3Oniabovedram 17July 1997(26'C,750niJ) I8May 1999(2l'C.S80m') II April2001 

4 5 ni abovc drain 

6 0 m above dram 

7 S m abovs dram 

9 0 m above draw 

27 June I997 (22  "C) 18 May 1999 (21 "C) 

(4"C, 128ON' I  

(-3.C, IjOOm3) 

(7°C 1620ni3) 
3 Augusr2001 
(26 "C. I800 m3) 

27 August 1997 
( 2 7 T .  650~11') 
24 October I997 

18 M a y  1999 (21 "C 7SOm') 

I 8  May I999 (21 "C, 620m'l 

6 Jus I999 (23 "C, S80 m3 \ 

6June  1999(?1"C. 610111') 

(7'C 8lOln'l 
I No\eruber 1997 
(I 5 "C. 720 m') 
3 February J 998 
(-I 'C, 760111~) 
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I50 

Ar 

A x  
- T,?-  

.- 

I.' )AfA.r 

Underlyir 
.. *+'le' 

YY.5".  
Fig. I. Schcniaic strus1ure of the l i n r ~ c o l u n ~ ~ o p 3 l s t i i i g  o f a  geological hanisr widemeah thc Imidfill (GB). a 
Liner sysrem (LS), the tnaiu borroni ash (B.&$b@y as well as (opiiotlaUyj a surface sealing (SS). The equadous 

I\- 
on the right side show how rhe hmr ba,I@qdf the individual layers used in die siinul3t1on inodsl. The uidsx 0 
iiidiutes Lhe underlying soil, die inde&&%sponds to die air (i.e. die ropinosr layer). 

+ 

-c? ' 
Jk ,;+ 

of d = 5 cm. Heat cond@ioo was computed according to Fourier!s law: 
< >  

(qsty: effective heat stream? &a: effective heat conductivity, aO/az :  temperature gradient) 
with a discrete time step of Ar = 30 min. The heat capacities and thermal conductivities 
of the dif€erent layers in the landfill are w e n  in Table 3 .  The bottom of the geological 
banier was implemented as a fixed head bounday (i.e. a fixed-temperature element with a 
temperature of 8 "C and an Lnfinite heat capacity; eqerimentally, the natural groundwater 
temperature was found to vary only in a tempera.ture range between 6 and 10 "C). By choos- 
ing a sufficiently tluck GB layer. influences of the boundary on  the model area were kept to 
a minimum. Heat transfer between bottom ash and either surface sealing or atmospheric air 
(air temperatures were recorded at the dump location) was approximated by a linear heat 
transmission. Precipitation wind and s u n s h i e  were known from field measurements to 
lme nlinor impact on landfill temperature [ 11. Vapour and Ruid phase convection processes 
which also appear to have minor intluence I I J are not explicitly coosidered in the model. 
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Table 3 
Initial and boundant conditions for the model of the  generatioil and transport of hzar in a bononi ash nionofill 

Initial and bouudary conditions 
Lnitial beariug rate: P(0, 
Rate SOISSWII~ of Ihs fiIn exponential, I,, (h- l )  
Rate coustant o f  tbe sscoud exponential, fa ( b - l j  
Hear uatisitioii IO die air A 
Hear musition to h e  soil 8 
Fracuou o f  tbe slow bear generation process, a 

Variable 
0.0006 
0.00005 
Variable 
Variable 
0.07 

Model hcighr .. 
Variabls 
Variable 

Geological barrier 
LI ner sys telu 
Bono~n asb Variable 
Surface scaling Variable 

Hear conducbvlry (W m-' K-I) 
Bottom ash. i~., 
Liuer material (clay), II,,, ,  
Gcological barner, igco 

0.7 
I .3 
0.6 

Specific hem capacity (kJ kg-' K-I) .e. 
B O C I O ~  ash, +? 0.8 
Liuer system. clincr ,.\" 1.85 >i 

Geological barnu, cBro j C .  0x8 

Tempcramre 6 ,a 
\'\ 

Bottom ash -2 . \c" 

45 : ,p 
Variable 

<\ Variable $ >& Geological barrier 
. &' I ' 

0.J ..+y$ 
For the calculations done in the rn$I!';'a biexponemtial decaying heating rate was used. 

The use of th is  biexponential dec+9n@feahng rate is a somewhat crude approximation for 
a much more complicated supe %ion of many endothermic and exothermic reactions 
with both concentration and traqsport limitations going on in the bottom ash. For each layer 
of the bottom ash body, the h,& production due to exothermic reactions in the bottom ash 
is computed with an ovedl%eating rate P(r) given as 

\ . A% 

v . .  . 

with P(g) representing the initial heating rate of bottom ash, fA and f g  being the ratc con- 
stants of the fast and slow reaction processes, respectively, and a being the &action of the 
slowly-decaymg reaction of the overall heating rate. 

The parameters of the biexponential heatiug rate curve were adjusted by repeatedly 
running the model with different parameter sets, comparing the model results with the 
experimenhl data and choosing new sets of parameters in order to achieve both good corre- 
spondence with the experimental data and consistence with the mineralogical observations. 
As our results show, the parameter set obtained in this process allows agood simulation ofthe 
experimentally observed teinperature profiles. A possible explanation for hvo different time 
scales for the reaction can be the accessibility o f  reactive material in the bottom ash, which 
is straightforward on the outside of the bottom ash grains but strongly transport-limited in 

- -  their cores. 

EI'A I3por1 12-10-201 2:23:25:06 
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iMost parameters of the model were taken &om [ 13- 171. The parameters of the heating 
rate function were calibrated with field data from SF1. 

For all the calculated sh~dations, the time profile of the air teniperaNe (daily averages) 
was used as recordedat the landfill site From June 1997 to June 200 1 .  Circadian temperature 
fluctuations must not necessarily be taken into account for the e.\perirnental data since such 
short-time temperature changes reach only less than 1 m into the IandJiU body [IS, 191. 

3. Results 

3.1. Sensitivity oria/ysis 

In order lo highlight the sigruficance of cheinical, physical atid installation parameters 
controlling heat generation and m l s p o r t  in a bottoni ash monofill, a sensitivity analysis was 
performed. The focus of the analysis was on the parameters that directly affect temperature 
dmelopment in the Iandfill and in its liner system. Several simulations were performed 
to assess the model's sensitivity to its chemical, physical and technical parameters. These 
parameters include the rate of heat release as 3 result of the+&othermic chemical reactions 
in the bottom ash material, heat transition processes bottom and the air, the heat 
conductivity and the specfic heat capacity of and'the liner system. To assess 

while keeping the others 
simulations with 

&I d'. 
The headng rate is the most ir&@t factor iduencing  the temperature increase in the 
bonom ash landfill, both atcfk &tre as well as  at the landfill liner system. 
Heat conductivity of the bat@% ash comes next in order of importance. 
At the liner system, heat@nctuctivic of the liner system Ius a minor influence on tem- 
perature development &' 
The remaining paraheters do not affect the maximum temperature reached in the bottom 
ash landfill. 

3 
\ 

$9 

Table 4 
Sumoiary of the seusitivity analysis siinulaooos 

Variable Basic values Sensirivity values 
(basic value multiplied by 
the numbtx in parcutheses) 

Heat cooductiviry of the boaom a&, AB., i\V U-' K-') (0.05, 0.1, 0.2.0.5) 
Heat conductivity of the liner owrerial. ililur (W U>-' K-l! jo.os,o.l,o.z,o.s) 
Specific hear capacity ofthe bononi ash, a,, (U kg-I K-' ) (o.os,o.l, 0.2,O.S'~ 
Specific heaxcapacity of the linsr sysism, cilnCr (kJkg-' K- ' )  jo.os,o.i,o.z,n.s) 
hidal  heating rare of tlle bortom ash, P,wI (W m-') 25 (0.05, 0.1.0.2. 0.5') 
Hear uansiciou to ths air A <W K-I ) I (0.0s. 0.1,o.z. O S )  

0.7 
I .3 
0.8 
1.85 

Hear transition to the soil B (Woi-? K-.') 20 (:0.05.0.1,0.2,O.Sj 
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50% 

.- 
U )  

D 
(U 

m Variation of Ihe maximum temperature 
in the Centre 01 the landfill. % 

Fig. 2. 
landfill 

m 

> 
5 20% 

10% 

5 % 

Varialion 0 1  the maxlmt$*tep$erature 
at the landfdl Ii&system. % 

-c-b b 
Effcct of vanation of  basic VBIUCS oil h e  niaq&h:;,&~perahu< 111 the centre of IIIC landfill 

I Imt r  systsin 

25 

arid P h e  

..pY>\” 

o Heat exchange with the air sev&J$Sfiave no major influence on the temperature devel- 
opment at the landfill liner systefi? 

.\\? .\’ 
3.2. Temperarure developme$ 

(.;? 

Tempcrature development in selected landfill levels of SFI, SF2 and SF3 is shown in 
Fig. 3. There was an observed temperature increase immediately after the deposition of a 
bottom ash layer in each sensofield. M e r  reactung its mnmimwn 90-160 days after bottoni 
ash deposition, temperature decreased again in all observed landfill layen.  

I n  the following we will present the simulation resulls for the installed sensodelds  and 
a range of typical emplacement schemes which are summarised in Table 5. 

3.3. Calibratioii atidprediction 

During model calibration, we have worked out the heating rate of the 3-6-week stored 
bottom ash material as used in SFI. In order to determine the heating rate of bottom ash 
when subjected to a previous storage period, the registered temperature development of SFI 
was simulated by means of the model. A heating rate‘upon emplacement of approximately 
25 W m-3 for the bottom ash material could be determined using the simulation. With 
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Tahle 5 
Deposioon procedure for the calculated teinpenrure development in the several model runs of heat peneraoon u1 
a bonoin ash landfill 

~ ~ ~~~ ~ ~~ 

Sirnulatioil Emplawmsnr inode Bononi ash Heating rare upon 
00. storage time smplcemcnr 

(W in-’) 

A Deposition ul discrere internals of I in every 2 mouths 1 4  weeks 25 
B Deposition withiti 2 weeks to is final height, surface 3 - 6 w e e h .  25 

C Depositiou according ro SFI, surface sealing afrer 3 years 3 m o n b  15 
sealing directly after h e  depositioi) of bortom ash 

the biexponential decrease of the initial heating rate described above, the experimentally 
observed temperature maximum of 87 “C in the centre of the landfill at SF1 after 1-5 months 
after deposition could be reproduced in the simulation. The maxiinum temperature a t  the 
IanctEU base was reached witli 46°C 18 months after the deposition of the first bottom 
ash layer. Fig. 3 shows the deviations of the calculated temperatures hom the real data 
measured o n  the landfill site during the first LOO0 days. As can b&,seen from the figure, the 
model closely describes temperature development in the lowP?(liner system) and central 
(4.5 ni above liner system) landfill areas. In the upper hdtiJK&as, there is slight dmiation 
froin the measured temperatures i n  the first winter in@i&ni. This affect is possibly due to 
a variation in the bottom ash quality w h c h  is nc&$$$hunted for in the simulation. There 
is an overall good correlation between the ca&@ed and measured data (R2 = 0.834, 

With the initial heating rate of 25 W rnX*&d the biexponential decay, we have calculated 
a released energy of 250 MJ m-3 fort$&& 2 years of storage in the landfill. This amount 
corresponds with the data observy@q&peiser [S:I. 

3.4. Validation and predicriori @FZ) 

N = 8443). && \” 

+ ,  v 

&> 
c’” 

c\ L“ 

~ $ 
After this calibration, the model was validated using the measured temperature data of 

SF2 (900 days measurements). With the heatingrate value upon emplacement of 25 W mP3 
determined above, there was good agreement between simulated and observed data. Fig. 5 
shows the deviations of the calculated temperatures from the real data measured on the 
IaidfiU site during the first 850 days. With these data. a good correlation between the 
calculated and measured data (R2 = 0.867, N = 7521) was found. 

3.5. Validarion andpredicrion (SF3) 

In the second validation phase, the initial heating rate of the fresh quenched bottom ash 
material, as used in SF3 was measured. In order to determine the initial heating rate of the 
bonoin ash, the measured temperature development during the first 6 m o l d s  of storage 
in SF3 with its new emplacement mode was simulated by means of the model. An initial 
heating rate of approximately 45 W m-’ for the bottom ash material in the absence of a 
preliminary storage period could be determined. With the biexponential decrease of the 
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Fig. 6 .  Predicted temperature dsvelopment iu the second model validar+& (SF)), luitial hsating rare for h e  Eesh 
quenched botrom ash was ss1 to 45 Win-', final bottom i u h  Iiqight t & O m  (deposited in discrcte iiitrrvals of one 

\Y +? inerer evev 1 months). =+ . Q 
,. A &--syL 

<?? '$J 
-+ *& iiutial heating rate described above tlie,.$?emed teniperature development during the first 6 

months could be simulated by the n$@?The computer simulation results in a temperature. 
maximum of 96 'C in thecentre $f-iqel&idfill (approsiinately 9 months d t e r  the deposition 
of this bottom ash layer) and@-$& its bottom. Fig. 6 shows the calculated temperature 
development in the landfill ov@$simula6on time of 4.5 years. The tugh initial heating rate 
causes higher maximum tepperatures in the bottom ash material that result also in higher 
teinperatures in the lqd\@fliner system, and thus may lead to thermal danuge of the liner. 
Temperatures above 48,OC are calculated there from the smh month after first deposition 
of bottom ash. Fig. 7 shows the deviations of the calculated temperatures from the real 
dah measured on the landfill site. There is a good correlation between the calculated and 
measured data (R' = 0.872. N = 4287). With the calibrated and validated model several 
scenarios were calculated to generate an optimal handling scheme for municipal solid waste 
incineration (MSWI) bottom ash. 

3 6 Simzrlorion no A srepvrse emplacrmeiit ofprevtously srorrd ash 

With the results achieved Gom the prior sunulation, a step-wise cinplacement strategy was 
simulatedn tth bottoniasllthatwasstoredfor3-6 weeksbeforedeposlt~ngat the landfill wtth 
a consequently reduced heating rate Erom imtially 45 to 25 W m-). T h i s  reduced heatmg 
rate LS also reflected in the teinperature daelopinent m the landfill bod! The mnuniwn 
temperature reaches only 54'C In centre and 38 "C at the basis of the landfill (Fig S )  So 
there is no temperature above 40  ̂ C at the liner system 

IEI'A I spo r i  12-10-201 3:23:25:07 
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Fig. 7. Comparison of the numeric sunulation and at the l$&?il$%easured unqwraturts in selected horizons of 
the landfill base (liner system) and the central area (3 m @$&er sy?,,reni) for the validation of h e  model (SF3). 
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Fig. 6. Predicred rsmperature development in simulation no. A. h1ilirial heating rare for the 3-6 weeks srored borrom 
ash was set CO 35 W final bouoin ash height 10 10 ni (deposited in discrete inrsrvals of I in every 2 monlhs). 

EI'A I:spori 12-10-2012:23:25:07 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 19-04-2013:23:23:39



I60 

I 
1 ' 1 . 1  3 I , I .  1 ' I . I ' I . I  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

time. years 

, .$= ' 

Fig. 9 Pwdicred reoiperature developinem iii sitnulation 110. 0. hlirial b w p g  rare for tlle 3-6 weeks srored borroin 
ash was set ro 25 W filial bonoin ash height lo lOni (deposited it&?weeks IO its final Iicight) Surface sealing 
was ioslalled directly afrer the deposition of h e  bonotn ash.&+: $3 

50'\0' 

05: ?? (9 $ 
3.7. Sitnulcrtioii no. B: surface sealirig ,p~'~afi 

60' ,a< 
.G A\ 

In the nea simulation, the u@..q$of a surface sealing on landfill teinperarure devel- 
opment \\'as modelled. The s@'e  landfill has a bottom ash height of 10 in with a liner 
system (0.8 m) at its bottom a&% geological barrier with a thickness of 3 m. In the model 
run, a surface sealing (2.5 &&us emplaced directly after the deposition of the 3-4 weeks 
stored bottom ash jiniti*&ating rate: 25 W m-l). With this sealing, the heat convection 
from the surface to th&r is hampered..The result From this simulation shows that after a 
storage tune of only 4 month, the temperature at the landfill centre rises to 97 "C (Fig. 9). 
Also at the liner system the maximum temperature (58 "C after a storage time of 7 months) 
is far beyond the critical temperature (40 'C) for the landfill liner durability. Here, tem- 
peratures above 40°C are calculated from the tturd month after first deposition of bottom 
ash. 

3.8. Sirnulorion no. C: srorage liine 

In the last sllnulatioq the influence of the duration of p r e l i m i q  bottom ash storage 
period on the laridfill temperature was determined. The sensorfield was built-up according 
to SF1 and the surface sealing was installed after the final deposition of  bottom ash. The 
initial heating rate was set to 15 W m-'. This heating rate corresponds to a intermediate 
storage time of approximately 3 months. The calculated maximum temperature (56 "C in 
the centre of the bottom ash body) was obtained 300 days after the beginniug of bottom ash 
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months). Surface scaling was insialled directly after the deposition of the bo50% ash. 
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deposition (Fig. LO). At the liner system, a ma+&\& temperature of 35 "C was calculated 
1 year after the beginning of the bottom ash@~&niou.  
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4. Conclusions 

In this paper, the tempcrat$w development under different modes of bottom ash em- 
placement was studied. Acc@ing to the simulation of temperature development in MSWI 
bottom ash landfills, tein&ratures froin 54 to 97 'C were calculated io the vertical cen- 
@e of the bottom ash body depending on the emplacement seategy. At the liner system, 
temperatures reached 35-46 'C. It was shown, that the temperature increases are inversely 
correlated with the surface-to-volume ratio of the freshly applied ash  layer (as realised in 
simulation B). Furthermore, a preliminary bottom ash storage period prior to disposal is 
necessary to.prevent possible thennal damage at the landfill liner system. The simulation 
results show that the storage time is the key factor uduencing the temperature develop- 
ment in the landfill. A storage time of 3-6 weeks reduces the initial heating rate from 45 to 
25 W m-' (reduction of 46%) a 3 months storage time reduces the heating rate to 15 W m-3 
(reduction of 67%). The risk of a damage at the bamer systems is increased if preliminary 
storage of bottom ash is not utilised. 

Comparatively, it was shown that a storage time of 3-6 weeks and a reduced surface-to- 
volume ratio lead to maximum temperature values (54 "C in the centre and 38 "C at the liner 
system) close to those calculated for a storage time of 3 months and a high surface-to-volume 
ratio (54 "C in the centre and 38 "C. at the liner system). 

I: PA Ii x port I 2- I 0-20 I 2: 2 3 : 2 5 : 0 7 
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Abstract 

Municipal solid waste is treated in  incineration plants to reduce the volume. he  loxicity and 
h e  rtactivity of rhe wasrc. The Anal product. municipal solid waste incinsradon [MSW) bottom 
iL<h, was considered i c ~  a material with a low reactivity,'which can safely be depo$&d in a MSWl 
borcom ash landfill. or which can b e  
reniperacure nieasuremenK in MSWl b 
hy cxoihcinuc rcxuons within khc landrill. Such high tcrnpcmcu 
Ilcxihlc polyiiicr uicmhranc liner (tM1.) m d  inay alsci I c d  t i l  mtcd  dcsiccaticm cir h c  

e i n c i n m t e d  waste has 
changed significantly since rJ.~c publication of Lhost: 

The aim of this study WLS to gain 
yer thickness. and the 

tempqature  increase waq succeeded by a decrease in teniper;uue. The maximuin temperature at 
[he time of writing (May 2000j is about 55°C in the central pari id the liindrill. 7%; maxinlum 
temperature (JS.9"C) at the Fh4L was reached 17 months after the start of the deposition. Since 
then the temperatures decreased at a rate of 0.6'C per mouth. 

Temperature variation within each individual layer corresponds to the temperature of the under- 
lying layrr and the overall sorface-ro-volume ratio of rhe landW.  Tke ternperatur'es in the uppermost 

'Corresponding author. Tel.: +4Y-R9-70957980: fax: +49-89-709579Y0 
E-nictil orldrexv: rcinhilrd.ni~ssncrBch.fum.Jc ( R  Niessncr). 
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layer are significandy influenced by the ambient tcmpci-aturcs. Q 2001 Elstvier Scieocr B.V. All 
rights reserved. 

Kcytvords: Bottom asb: Tcmpcraturc dcvclopmcnt. Miiiilctpd solid u s t c  inc.mcrmon: Landtill 

1. Introduction 

[nOECDcounuies and the US, 15-20’70 of municipal solid waste is neared by incineration 
[ I ] .  Municipal solid waste incineration (MSW[) aims toreduces the volunie, the toxicity and 
the reactivity of the waste. Although the volume of the waste is reduced by about 90%. the 
residua (bottom ash. fly ash) sr i l l  amount to roughly 17 Mt per year world-wide [2]. T h s  
moun t  is expected to double w i h n  the next I O  or 15 years [ 3 ] .  Botrom ash, which is the 
object of this study, represents about 80% of the residues and contains various substances 
that may pose a h e a t  LO groundwater quality [2-4] .  

Assessing the potential pollution risks of the residues is essential since bottom ash has 
iucreasinglv been used as building material or has been deposited i n  landfills with poor 
landfill liner systems in Europe and in other countries duiing h e  I a s r  decade [SI. In [he 
US, bottom ash was commonly landfilled without processing, even chough nietals and ocher 
materials can be recovered by magnetic separation and screening [6). In some European 
countries (e.g. Germany, The Netherlands and Francej bottom ash is panly reused (about 
60%) i n  road construction or as raw inaterial for the ceramic and cement industry [7-91, 
whereas in Swiuerlar’d almost 1008 of the botrom ash is disposed i n  laud6l$-[6]. 

Until the 197Os, bottom ash was believed to be almost inert, but since rhea several studies 
have shown that a number of exothennic reactions occur i n  this matenil [IO-IS]. Other 
studies.have shown that exothernric reactions may cause a te$i$&&re increase i n  the 
landfill of up CO 90°C [16.17] whch may consrirure a majorl$&d‘to the flexible polymer 
membrane liner (FML) and the mineral clay layer. Temperprqs’above 4O’C may affect the 
stability of the FML (made of h i p h - d e n s i r y - p o l y e ~ i y l e ~ ~ ~ ~ E ) )  due to depolymerisation 
and oxidation. Sudden ruptures of the FML may f~@?iy$l8]. Due to a diffusive traosport 
of water and water vapour along the temperxure,@,@%t in the mineral clay layer, the clay 
barrier may desiccate and fail to retain leacha eJj%+2 I]. Johnson et al. [E:] observed a rapid 

50% of precipitation discharged in response$“ . o a rain event. 
Due to their limited time scale, publisl&l stuhes on exothermic reactions [23-261 have 

to be considered as a ‘snapshot’, henc&?;ing no information on the long-tern) development 
of the laudfill tempuatures. Moreover. many of the basic conditions have changed since 
then. The incineration technique has been improved and the coniposition of the municipal 
waste has changed. For instance, the heating value ofdomestic waste increased hom6000 LO 

8000klkg over the last two decades caused by recycling activities and ai augniented share 
of plastic contents i n  domestic wasre [27]. In conuast to foiiner landfills, fly ashesiiowadnys 
are stored in underground repositories, and ferromagnetic scrap metal of a diameter >I6 miii 
is usually separated out by a magnetic separator. With these changes the mineralogical 

\’” 

,., ,~.b 

iucrease in botroin ash laidfill discharge folio 6; j@ I i n f a l l .  Within 1-4 days, approximately 

and chemical coniposition of the deposited residue has changed as well, thus putting the 
exuapolation of published results CO state-of-the-art landfills under question. .-- ... i.i. L:,,Yr -___ . 

IEI’A 13X],OI.I 12-10-2012:23:25:07 
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The present smdy aims to provide data on the long-term developinent of the teinperatures 
wirhin a tecen[ bottom ash landfill under normal disposd conditions. 

2. Experimental 

2 1 Borrom ovh dercrrprrotl 

The bottom ash in this study was produced by MSWI in Ingolstadt in the southof Germany 
( M A  Ingolstadt/Germany). The incinerator (installation year 1996) operates at teinpera- 
tures between 850and 1300°C. The incineration capacity of each furnace i s  rou'ghly I 'I Mg/h 
and the material remains in the coinbustion chamber for about I h. Following incineration. 
h e  bottom ash is quenched i n  a water basin. After this quenchng process, the bottom ash 
is temporarily stored in piles up to 2 m in height at an open dump site for '1-3 weeks, in 
ordei to reduce the reactivity [28]. Pnor IO deposition i n  die landfill, magnetic materials are 
removed. The grain size distribution of the bottom ash (Fig. Ij. deterinined according to 
DIN 18123 [29], shows a badly sorted material with gain sizes from silt to gavel. 

The determined bulk densiry ha5 a mean value of 2.13 -f 0.15Mg/m3. The geotechnical 
watef content [weight of water in a sample relative to the oven dry weight of the sample, 
expressed as percentage. DIN 1812 I [301), measured after a 3 week5 storage period, ranges 
from 8 to 15% by weight. 

Although the bottom ash studied is a very inhomogeneous material, it is in general 
comparable with other MSWL bottom ashes investigated elsewhere [12,31] $$hough there 

sand I 

0.1 1 10 100 

Grain size (mm) 

kg. I .  Grain size disuibution of ihc cxamitied MSWI borrom aqh as 3 hnciion of fractional weight. 
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Table I 
Bortom ash composition (wt .7~)  

Melting products and ashes Metals Ceramic Stoner Glass Organic waste 
- 
This srudy 8’ Y 2 1 6 1  
Lichtcnstcigcr (1996) $ 5  5 . z  I 5 2  
Rcichclt (1996) 67 4 4 - 17 - 

is a significant variation in the fraction of glass in the bottom ash. caused by increased 
recycling in municipal solid waste [Table 1). 

The thermal conductivity of the investigated bottoin ash ranges from 0.23 [dry) to 
1.27 WhnK (saturated). It was determined with the thermal conductivity instrument TKO4 
(TeKa, BerlidGermany). The samples were taken prior to deposition. The value for the 
deposited bottom ash at a water content between 10 and 20% by weight ranged between 
0.5 and 0.6 Wlm K. 

2. I .  I .  Disposal sire 
Tbe botrom as11 landfill investigated in chis srudy is located near Ingolstadt. Tbe measured 

average ambient temperature in this area is IS’C, with a recorded maximum and minimum 
of 33 and -8°C during the observatiqn period (June 1997-June 2OOO). The measured annual 
precipitation in this period was becween 800 and 1000 min with a maximum between May 
and July. The driest period was January-April. The summer rains tend to omw in shon 
events with a high intensity. 

The geology at h e  landfill location comprises fluvial and alluvial seditnehts. The elevation 
of the water table is approximarely 2 rn below the base of h e  landf@T&groundw3ter flows 
south towards the river Danube, wluch flows in an easret-ly d w o $ ?  approximarely 800 m 

The landfill was consuucted above ground adjacent cqQ\&ide. The base of the landfill 
is a 0.6 111 thick mineral clay layer, covered by a 1.5 @k$NL made of HDPE. Between the 
FML and h e  bottom ash is a gravel drainage laye&@% mm grain size). The leachate is 
nansported to a communal waste water trearnie@)@t. Two geotextiles separate the bottom 
ash boin h e  drainage layer and the drainage%&? froin the FML. A schematic of the test 
site is given in Figs. 2 and 3 .  The levelled &$nd directly below the clay liner consists of 
sand and gravel. Therefore the capillary ri*%f water from h e  gound water into the minerd 
clay layer may be hampered, leadmg ,&$?forced desiccation. 

Approximately 19,000 m3 of bottom ash are deposited iu che landfill ,per year at  discrere 
m d  itregular intervals. The landfill is subdivided into four separated disposal sectors (Fig. 3) 
[3?]. Sectors I-UI were already completely illled at the start o l  die study. Sector IV was 
filled with bottom ash during rhe srudy puiod. The MSWI fly ash is stored elsewhere in a 
hazardous waste disposal sire. Sector IV, where the sensors are locared. has a lilled surface 
area of 16,500 m2 and a total bottom ash capacity of approximately 100,000 m3.The sensors 
are located in the centre of sector N. so no influence from the other sectors is to be expected. 
The surface of sector IV has not yet been covered or cultivated, so there is direct concact 
between the deposited bottom ash and the atmosphere 

+j pa 

0%. 6 south of h e  landfill. iq ,$ 
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..$' 
Fig. 2.  Scbcmaric cross sccrim ctuough rhc bottom ash landfill in lngolsrndr (Germany) s h o e s  Iwmons of thc 
lcmpcmrurc sensors insiallcd wirhin discrctc layers (A-I). o@ 

oQ \+' iQ Q+ 

ei"i \'" 
& 

+i\ $ 
,?. i." 

2J.2.  M0IeriAl.Y 
Temperatures were recorded using Pt-100 temp@* sensors (R + S Components, 

Moerfelden, Germany, measurement range from +&&o f300'C with an error of 0.3%) 
embedded directly into the bottom ash. The sec$b&.we installed at the top of each layer 
before the deposition of a new layer (except%?o$'nsors in layer I which was placed in the 
middle of [he layer, 9 rn above drain. see T@k 2. Fig. 2), rhus reflecting the rernpcrarure 
developinent under ordinary disposal maJageinent conltions. Each of tlie nine discrete 
layers was equipped with two sensors &ced at a horizontal spacing of approximately I m. 

The bottom ash was deposited in uregular urne intervals (depending on bottom ash 
moun t  in the MSWO. The ash remained piled for 1-3 weeks on the landfill before it was 
levelled flat  [O 150cm hick layers by dredging. The bottom ash piles were located /n the 
eastern part of sector IV and in sector n1. Bottom ash was not compacted and no temporary 
liner was used to cover the landfill benveen deposits. There has been no other activity in 
the test field area duiing the measurernenr period. 

Data were recorded using a DL2e daw logger (Delta-T-Devices, Cambridge. UK) at 
intervals of 'maximum 24 h. Additionally.. in ordry to detect any remperature flucruarions, 
data were recorded at intervals of 1 b €rom 6 April to 13 April 2000. The following climatic 
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If \\\ 

A '  

p+- 
Table 2 .+ \,& 
Bouorn ash dcposimg parnmcrus h m p  rhc m~tdl&&$ Ibc tcst ficld and thc conuponding icmpcramc 

L y c r  Localization within Date of .s%nbicnt  ternpcrn- Tcmpcraiurc of Avcrage icmperil- 
thc landfill depositing _. $. ture ("C) the underlying turc gadienr 

layer ("C) ("C pcr day) L 

A at Ihc FhtL I3 June I997 24 8.5 0.14 
E in thedrain 
C 0.5 m obovc drain 
D , I  .5 m abovc drain 
E 3.0 m a b v c  drain 
F 4.5 m 3bovc drain 
G 6.0 m abovc drain 
H 7.5 m a b v c  drain 
1 9.Om abovc drain 

27 June 1997 
27 Junc 1997 
I7 July 1997 
I7 July 1997 
'7 A u p V  1997 
24 Ocrobcr 1997 
I Novsmbcr 1997 
3 February 1998 

12 17.5 n.16 
_ _  7 7  21.2 0.23 
26 32.5 n.4 

?7 S1 .R  n.7 I 

IS 69.1 0.99 

26 36.4 0.4 

7 68.7 I .O? 

- 1  61.5 Climatic change< 
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parameters were recorded daily using equipment provided by Delta-T-Devices (Cambridge, 
UK): Air temperature, air humidity, solar radiation, and rainfall. Data are available over a 
time period of 36 months from June 1997 to June 2000. 

2.1.3. Hear rransporr 
Heat is ransported in che bottom ash landfill mainly by two ways. First, rhere is a con- 

ductive heat transport Erom.one layer to each other. The second way is a convection heat 
transport from the bottom ash to the atmosphere. 

The conductive heat urnsport j can be calculated with the thermal conductivity of the 
bottom ash A and the temperacure difierencr between two landfill layers (T2 - T I )  

j = A(T1- T I )  ( 1 )  

The convection heat transporr h-om the bottom ash to the atmosphere rb is defined as the 
product of the temperature difference from the bottom ash to the atmosphere ( T s  - T L ) ,  
the surface A, the time period Af and the thermal coefficient mc (6.2 W/m’ K for the bottom 
ash surface) 

(b = acA(Ts - TL)Ar i2) 

3. Results 

3.1. Temperature developinerit el’ ,4 
8 The development of the temperatures (daily mean) in the different la&s of rhe field site 

is given in Fig. 4. The mean temperature difference between th@w@%nsors i n  each layer 
was between 0.1 and 0.5”C with an average of 0.2J”C. 

In every layer the temperature development started w#?ag%crease immediately after 
deposition. h i i g  the next 2.8 f 0.3 months. the bop&$@sh temperatures increased by 
about 75’C. depending on the Layer position. The &%&e rate at which the temperatures 

b 4  rose was between 0.1 6 and I .01”C per day (Tab$$ic? 
In layers A and B (FML and drainj the inir&?,&&perame rise (0.14”C per day in layer 

A and 0.16”C per day in layer B during &&sr 4 wceks) was followed by a levellitig 
off for the next 2 months. Afterwards a s&%nd increase of temperatures, now at a rate 
of 0.065 f 0.005”C per day was 0bser-d.  The maximum temperature (4.5.9”C in layers 
A and B) was reached 17 months %&the deposition of these layers. Subsequently, the 
temperatures in layers A and B decreased at a rate of 0.6”C per month (layer A), respectively 
0.54”C per month (layer B). The temperature increase in these two layers is a result of the 
temperature increase in the hortom ash layers deposited above thcni and h e  h e x  dux from 
these layers. The gravel in the drainage (layer B) and the FML (layer A) do not generarc 
their own heat. 

Layer C (the lowest bocrom ash layer) showed a n  initial temperature increase of up to 
44‘C (at a rate of 0.25”C per day) during the Arsr 2 inoorhs of storage. The tempelarure 
increase showed a first levelling off afrer a storage time of 18 days. After depositing lsyer 
D, layer C showed a renewed small rise in the gradient of temperame increase. This 

o i  
%+5 x\O 
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increase was followed by a 6 month temperamre decrease (0.36"C per month). With a 
second lemperature increase, this layer reached its maximum after 13 months of storage 
time (49°C for layer C). From that time temperatures decreased at a11 overall rate of O.3"C per 
month. 

Layer D showed a similar temperature development with an  initial temperature increase 
of 0.3j"C per day. It reached its niaximuiii temperature after 14 months of storage time 
(56°C) and decreased then with an rate of 03°C per month. 

In  layers E-G, the temperanue development after the initial increase (with irs maximum 
at 87°C in layer G) shows an oscillation with a period of approximately 12 monrlis. The 
monthly average retnperarures (domed line in Fig. 4) decline ar a rare of 0.3'C per iiionth 
in layers E and F and 0.9"C per month in layer G .  

Layer H shows a similar ternperamre development. After a storage. time of 80 days, the 
remixratme increase in layer H levelled off. By depositing layer I. the temperature in layer 
H rose again for the next 50 days and reached iu maximum wirh 72.7"C. The trend in hi< 
layer indicates a decline of temperacures at die rate of 0.6"C per month. 

At rhe cop of h e  landtill, layer 1, rhe initial increase was followed by a rapid decrease 
and a following oscillauon with a period of 12 months. The ininitnuin temperatures were 
reached during winter. the maximum teinperarures during summer. The temperature curve- 
also shows an oscillation with ashorrerperiod (24 h) reflecring h e  dailv ambient temperature 
fluctuation (Fig. S). 

25 - 

20 - 
9 -  
@ 1 5 -  

2 -  
10- 

c 

I- 
5 -  

0 -  

000406 000407 000408 000409 000410 000411 000412 000413 

Date 

Fig. 5. Influcncc of rnclciurcd daily kmp;rarurc fluctuations (tccordcd for I wc& PL i n r u v h  of 1 h) on rclcctcd 
botioin ash layers. 
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Three years after deposition, temperature development in the upper layers shows an 
overall decrease with a seasonal componenr. The lower layers in h e  lower landfill follow 
clus overall wend. bur they do not show the seasonal d u e n c e .  

4. Analysis 

There are several faciors which are suspected ro influence temperature development. A 
simplified desciiption of the ternperamre change. (AT)  within a representative elemental 
volume .(REV) leads to Eq. (1) as the sum of heat production (Eexo) due to exothermic 
reactions minus the heat consumption from endothermic reactions (Ecnd) plus external 
input (Ftn) minus heat loss (F,,, j. 

AT = Eexo - E e n j  + Fu, - Foul (3) 

Within this equation, the amount of exothermic and endothermic reactions is unknown. The 
heat exchange to and from the REV is a function of the temperature gradient, the thermal 
conductivity and the convecuon heat transfer between the REV and its environmental (e.g. 
other bottom ash REV, drain. aunosphere). On the field scale, each layer is considered as a 
REV. 

The key factors influencing [he temperature development rhus can be defined as 

1. the temperature gradient to the underlying layer or. if there is no underlying layer, the 

2. the temperature gradient to the ambient temperature or, if another layy&\bn top of the 

3. the thermal conductivity between the REV and its environmeg??' 
4 .  the convection heat transfer from the bottom ash to the atmp',@'&e. 
5. [he ratio berween hear producrion and [he hear flux a[ chg&&daries of [he REV, which 

6. the effect of the precipitation as transpon and rea&$rx;(i;ediuni. 

In the following section, the effects of these fa.$$will be assessed seini-quantitatively 
based on the measurements of temperature de%&$ment. 

1.1. Temperature at the honotn oj'each /a&& 

ground of rhe landfill, ,+' 
.+' REV, the temperature gradient to the upper layer; 

is expected to be a function of the s ~ ~ a c e - t o - v o l u , ~ ~ ~ ~ i ~ ~ f  the REV, 

+q*,, 67 
..o 

hi 
\- 

,. +" 
L 

There is a positive correlation (R' = 0.983, N = 6) between the cemperdture gradient 
from the next deposited bottom ash layer to the underlying layer (at the time of depositing 
the next layer) and the rate of temperature uicrease in the newly deposited layer (Fig. 6). 
This :effect is based on an addition of the internal generation of heat in each bottom ash 
layer (layers A aud B do not generate their own heat) and the heat conduction from the 
underlying layer. 

The highest rate of increase (temperature increase per day, see Table 2) was observed i n  
layer G, where the temperature of the underlying layer (layer F) had reached a teinperature 
of almost 69°C when layer G was deposited. The lowest rate was observed in layer C, where 
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. 

5 1.0 

E = I  

0 10 20 30 40 50 EO 

Temperature difference to 
the underlying leyer ("C) 

Fig. 6. Calcul~icd gidicni of tcrnpcriim increasc of ihc difcrcnt layers r s .  ihc rcmpcralurc of llic undcrlying 
layer in unic ofdepositing the next one (shown i s  ihc reqssion line'). 

the underlying layer, which does not generare heat at all, had a temperature olpnly 2 I T  
+? (see Table 2). -< 

4.2. Arnbienr remprmricres \<,' .$ 
v" 

, ," 

'+. .\ z+ , \\ 

There i s  a statistic all)^ significant correlation (R' = = 522)  between the 
teinperatures in  the top layer (layer I) and the ambient cq??&&ure (Fig. 7). This effect is 
obsen'ed to be less pronounced with increasing dep$&+dw landfill. Layers E to H show 
an oscillation io bonom ash temperature after havit&e&hed their maxunuin temperatures. 
This oscillarion has a period of approximately J:2'&&ths and reflects the annual anibienr 
temperame development with a delay of 28 &$j+or layer H, 58 days for layer G ,  82 days 
for layer F and I I2 days for layer E. This g,-o$Ig delay reflects the thermal huffer capacity 
of the bottom ash. .+ 

L" +- ' C'. 
4.3. Sufloce-to-volume rnrio 

Heat flux ( @ I  from die hottom ash towards the cooler air is an imporrant factor influencing 
the henna1  development in h e  landfill. 

With an upwards conductive heat 0-ansport in layer I of 2-35 Wlm' (with an average of 
15 W/m2) and an average convection hear transport of 70-250 Whn' (with an average of 
105 W/m') lrom h e  heated bouoni ash of layer I to he air during die first 200 days of 
deposition, the addition of each new layer hampers the heat exchange between the bottom 
ash and the atmosphere. 
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216 

R2 = 0 788. N = 522 

-10 0 10 20 
Ambient temperature, "C 

30 

Fig. 1. Recorded ambient rcmperature plotred vs. recordcd icmpcraturs in laysr I (shown is  rhc rcgrcsnion lincj. 

There is a correlation ( R 2  = 0987, N = 4) berween the surface-to-volume 
ratio (S~IJ)  and the maximum temperame in the observed volume. The maximum tem- 
perature increaxs with decreasing . d i t  (Fig. 8) kom 50°C (layer C) to 87 
(see Table 2). .I 

m .  
3 70- 

60 - 

55- 
R2 = 0.987, N = 4 

0 5  0.6 0.7 0.8 0.9 1 .o 1 . 1  

Surfacelvolume 

Fig. 3. Calculated surfacc-ro-voltunc rncio of t l~c  gaumg h d 6 U  vs. thc maximum iclapcrattuuu m thc nuddlc of 
cach volurnc PI rhc giwm landfill hcight (shown IS thc rcgcsclnn linc). 
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V 

1.1. Precipirnriorr 

Rainwater seeping through the landfill body influences the temperature in two ways. 
First, it is a trmsport medium and conuibutes to the heat exchange. Second, i t  is a reaction 
medium and contributes to the heat production. 

Although we observed thai rainfall passes through h e  landfill within days (here is a 
direct discbarge responding to rain events), precipitarion seeping h o u g h  the landfill body 
was not obsened to have a significant effect on temperatures in &e bottom ash (Fig. 9). 

Seeping water passing he landfill showed a temperature increase regardless of the inren- 
sity of the rainfall of approximately I I SOC. This is equivalent to an heat extraction of only 
0.1 W/m3 bottom ash from the landfill. 

Even after an intensive period of rain (e.g. 85 mm within 6 days, 25 October 1998 until 
11 November 1998) there was no observable influence on temperature development in die 
Landfill body and on the temperature of h e  Leachate. The tempcramre decrease in layer I 
during Lhis rain period is mainly caused by ambient temper-ature fluctuations (Fig. 9). A dry 
period in spring (16 March 1999 until 30 May 1999. 120 nun within 70 days) also appears 
to have caused no change in the temperature development. Precipitating waters seeping 
through the landfill body. exhibited only a negligible cooling effect. 

I 

I 

5. Conclusions 
.- 

\? 

The monitoring of the temperarues in a MSWI bottom ash landfill overa'3-year-period 
showed a maximum temperature of 87°C 3 months after disposal foljovkd by a decrease 
over the next 33 months. Temperatures at the FML reached a ma,@ht&of 45.9'C after 17 
months. Subsequently, the teinpemrure decreased at a rate of C$r'Q&r month. We estimate 
that the temperature in this layer willstay in the critical regio@%+v; 40'C (depolymerisation 
and oxidatiou in the FML, desiccation of the mineral &$)er) for the next year. These 
temperatures may jeopardise the integrity of the liner depolynierisation of the HDPE 
and desiccation of the clay layer, resulting in leacbdt"fe3caping into the groundwater. 

From the temperature development. i t  can.,@&& that the main temperature increase 
due to the exothermic reactions have a time k&kf 2-3 months. after which the reaction 
activity decreases. This suggest5 that the bot$& ash should be stored in thin layers or small 
cones jwhch have a favourable s/u ratio)& at least 3 monrhs prior to the final disposal. 

The disposal should be given a signi&nr amount of time to react before the next layer 
is deposited, since the temperature of the underlying layer controls the initial temperature 
development of the actual layer. From our investigations, it c k  be concluded that the disposal 
of the next layer should not stan before the maximum temperatures of the underlying layer 
have been reached and the temperatures and the heat production in the underlying layer are 
decreasing again significantly. At the present stage of the experiments. we estimate that die 
time before depositing a new layer should be approximately 3-5 months. 

If that time lag in h e  filling procedure is nor possible. other caoling measures (e.g. 
reinjection of Landfill leachate) have ro be brought forward. since the precipitation shows 3 
negligible cooling effect. I n  any case, if a sustainable liner system imperviousness has to be 
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guaranteed. the capping and recultivation of the 'landfill, which will hamper any heat. gas. 
water or vapour exchange between bottom ash and atmosphere should be done only after 
the reactions within the landfill have reached a minimum and no fui-her temperature rise 
is to be expected (at l e a s  1,year afrer the final deposition of  the bottom ash). A premature 
recultivation may lead to an additional temperature increase within the landfill body unless 
the esothei-mic reactions have decreased significantly. 
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Attachment no.: 7 
04 

I. 

Please refer to the Environmental Protechen Agency website www.eDa.ie to view the full waste 
.licence application and submissions ref no.: WO 167-03, lndaver Ireland Ltd, Carranstown, Duleek, 
CO Meath. (incinerator) 

~ "_ " --.- .... ...... --.-. ....................................... .._,_ ~ ,.._...___.. ___  

Attachment no.: 8 

Please refer to the Environmental Protection Agency website www.eDa.ie to view the full waste 
licence application and submissions ref no.: WO 231-01, Fingal County Council, Nevitt landfill. 

.._._.__I...__.._..___. ~...--.._.....--....-___I_._ ___.II ..--.-- 

Attachment no.; 10 

Please refer to the Irish Planning Authority website www.r>leanala.ie to view the full planning 
application and decision to grant approval, application ref Poolbeg Incinerator, Dublin City, 
applicant: Dublin City Council. 

Attachment no.: 11 

An Taisce report issued to Health Minister, Or James Reilly and Environment Minister, Phil Hogan on 
08/04/2013 highlighting the large number of deaths in Ireland annually as a result of poor air quality 
and the subsequent effect this has on the Irish economy. 

-, 

Attachment no.: 12 
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&b 40 11. 
Noeleen Keavey 

Subject: FW Proposed Waste Licence at Murphy's Quarry, Hollywood, Lusk, CO Dublin 

_ _ _ _ _  O r i g i n a l  Message-- - - -  
From: L i s a  Howley Jmailto:howleysbutchers@eircom.netl 
Sent :  17 l u n e  2011 12:46 
To: B r i a n  Meaney 
Cc: Declan 
S u b j e c t :  Proposed Waste L icence a t  Murphy's Quarry ,  Hollywood, Lusk, Co. D u b l i n  

' Hol lywood Road 

The Tooman 

Lusk 

Co. D u b l i n  

Envi ronmenta l  P r o t e c t i o n  Agency 

Co. Wexford 
Waste L i c e n s i n g  S e c t i o n  C' 

, s 

oQ- \A. .;9 -3 
Re: Proposed Waste L icence a t  Murphy's Quar ry ,  ,&@?ywood, Lusk, Co. D u b l i n  

0 , .a 
Ref :  WO129-03 .$ $' 

qL .Go. 
. oQ .;' 

C $ - y G  

Dear M r  Meaney $.+" 
6' $9 

cc OQA . In r e l a t i o n  t o  t h e  above proposed was$@ l i c e n c e  a p p l i c a t i o n  and i n  p a r t i c u l a r  t h e  o r a l  
h e a r i n g  t a k i n g  p l a c e  a t  t h e  moment @ would l i k e  t o  s t r e n u o u s l y  v o i c e  o u r  concerns on t h e  
impact  t h i s  l i c e n c e ,  i f  granted,&$uld have on ou r  f a m i l y .  

We a r e  l o c a l  r e s i d e n t s  o f  t h e  area l i v i n g  approxima.tely 200 - 300 meters from Murphy's 
Q u a r r y  ( i n  f a c t  t h e  boundary o f  which i s  c l e a r l y  v i s i b l e  f rom o u r  k i t c h e n  window). I n  
o r d e r  f o r  v e h i c l e s  t o  access and egress t h e  q u a r r y  t h e y  must pass t h e  f r o n t  of o u r  f a m i l y  
home. Due t o  t h e . g r a d i e n t  o f  t h e  road - an ex t reme ly  s teep i n c l i n e  has a l ready ,  on 
numerous occasions, caused HGVs t o  o v e r t u r n .  From a s a f e t y  p e r s p e c t i v e  a lone  t h i s  as w e l l  
a s  t h e  p o s s i b i l e  r i s k  o f  s p i l l a g e  o f  p o t e n t i a l l y  hazardous m a t e r i a l s  and n o i s e  p o l l u t i o n  
a re  ve ry  w o r r y i n g .  I f  t h i s  l i c e n c e  i s  g ran ted  t h e  volume o f  t r a f f i c  would, no doubt,  
s i g n i f i c a n t l y  i n c r e a s e  and, we f e e l ,  pose an even g r e a t e r  r i s k  t o  o u r  f a m i l y .  

Due - to t h e  fac. t  t h a t  asthma i s  p r e v a l e n t  i n  ou r  f a m i l y  t h e  p o t e n t i a l  env i ronmen ta l  and 
h e a l t h  r i s k s  o f  a i r b o r n e  ash i s  ve ry  concern ing  t o  us as we have 4 c h i l d r e n  a l l  o f  which 
s u f f e r  f rom asthma. Our youngest daughter  (aged 7 )  i s  on numerous i n h a l e r s  on a d a i l y  
b a s i s  and has had t o  a t t e n d  h o s p i t a l ,  on occasion, f o r  t rea tmen t .  For t h i s  reason a l o n e  
we a r e  a l r e a d y  r e s t r i c t e d  f rom opening ou r  f r o n t  windows due t o  t h e  excess d u s t  which 
a l r e a d y  e x i s t s  f rom t h e  l a r g e  volume o f  HGVs t r a v e l l i n g  t o  t h e  q u a r r y  which, i n  t u r n ,  can 
t r i g g e r  h e r  asthma. 

Other  areas o f  concern a r e  t h e  t h r e a t  o f  p o s s i b l e  con tamina t ion  t o  t h e  water  supp ly  and 
a l s o  t h e  p r o p e r t y  d e v a l u a t i o n .  
u n f o r t u n a t e l y  been unsuccess fu l  which we f e e l  i s  f undamen ta l l y  due t o  t h e  waste l i c e n c e  
a p p l i c a t i o n  as w e l l  as t h e  proposed Tooman/Nevitt l a n d f i l l  s i t e  which i s  a l s o  s i t u a t e d  
w i t h i n  v.ery c l o s e  p r o x i m i t y  t o  ou r  home. 

We have r e c e n t l y  t r i e d  t o  s e l l  o u r  p r o p e r t y  and have 
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We feel the proposed site is unquestionably-not suitable f o r  such a development as i t s  
potential health and safety implications to the community are far too great. 

Should you wish to contact us please feel free to contact us 

Yours sincerely, 

Padraig Howley 

Lisa Howley 

This email has been scanned by the MessageLabs Email Security System. 
For more information please visit ht tp : / /www.rnessage labs .com/emai l  
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E U RO P EA N C OM M IS S IO N 
DIRECTORATE-GENERAL 
ENVIRONMENT 

The Director-General 
* *  

. . .  

I 
.% 

,, ,!$ ... 

. .  

. .  .. : .. ... 

. .  

,., , .. 2, 

Mr'Bobby McDonagH .;. - ,, 
Permanent Representative of Ireland 

. . .  - ,  . . , . , . , 

1040 Brussels 
1.5 

' r' 

hL: Petition 2992005 on Nevitt landfill project 

Dear Mr McDonagh, 

As you are certainly aware, a petition about a planned construction of a large landfill 
facility in Nevitt (north County Dublin) has been presented t@ie European Commission 
by Mr. James Lunney in September 2005 on behalf of t$& Nevitt Lusk Action Group 
against a Superdump. This petition has been registeq+,p$der the reference 295/2005 and 
has been examined by Commission services on t,W$d%is of the information provided by 
the Petitioner. Results of a p r e l i m i n a r y ' a n a l y s i ~ ~ ~ ~  been reported to the Members of the 
Petition Committee on 24 April 2005fl&& the Commission indicated that an 
envirmmental impact assessment. had .$& carried out and that, at the time, and 

$ j' considering that no authorisation had ytb+en granted for the landfill, no potential breach 
of the (waste) legislation could be i&$$ied. 

Following a further analysis,_,%; Commission services based on supplementary 
information sent by the PetieaGer, it appears that the planned landfill might lead to a 
deterioration of groundwater resources, which would potentially breach water legislation. 
In particular, the proposed landfill is located ne% an aquifer (the Bog of the Ring) which 
produces drinking water to local areas and would be potentially affected by the landfill 
activity. 

i' 

I n  its report of 18 June 2007, the Irish EPA's office of licensing and guidance indicated 
that the likelihood of impacts on the quality of groundwater is insignificant as regard to 
the potential risk of leakage (as compared to the groundwater flow and related dilution 
factor) from the landfill and considering that various technical precautions have been 
taken to ensure that pollution will be prevented, which is in compliance to Directive 
80/68/EEC on the protection of groundwater against pollution. There are, however, no 
concrete data (in particular in the EIS of April 2006 and June 2007) firmly demonstrating 
this (comparison of monitoring data with natural background levels), meaning that the 
unlikelihood of significant risk is an assumption. Furthermore, 
be reviewed at least every 4 years under Directive 80/68/E 
indicated to be 8 years. In this respect, the license should be re 
legislation. 

\\S-env-004\~24\34 WATER\OG Groundwater\7.5 Letlers B noles\Pelition 2952005 
Commission europtenne. 6-1049 Bruxelles I Europese Commissie. 6-1 049 Brusse 
Office: BU9 031142. Telephone: direct llne (32-2) 296 33 51. Fax: (32-2) 296 88 25. 

E-mail: philippe.quevauviller@ec.europa.eu 
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The Commission expresses concern about the apparent lacA. of surveys of the most 
permeable aquifer zone (gravels) and the lack of conclusions about the aquifers located 
below the landfill in the light of their- potential use as drinking water resource. Moreover, 
this area should have been.registeieil as a drinking water protected area under Article 6 of 

< Directive 2000/60/EC (Water Framework Directive), which does not seem to be the case. 
This legal requiremfnt is linked to avoid det-erioration of (ground)water quality in order 

purification treatment requirediin.the production of drinking.water. . 2  

..I .. ., . I ,,! - ’  
.. . .. 

. . .  the Irish Aut.horities to . take . .  . ,  

.L . . .. . . . /  

0 Cany out further impact assessment studies and review the landfill licence accordingly 
(or withdraw the authorisation as appropriate); 

Register the area as drinking water protected area to comply with Article 6 of 
Directive 2000/60/EC; 

Take appropriate measures to avoid deterioration of groundwater quality. 

To enable the Commission to keep the Petitions Committeej$%rmed, I would be grateful 
for comments and additional information within the next 

.. 5 ’ 

months. 

Yours sincerely, 
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