Ann Kehoe

From: Licensing Staff

Sent: 23 April 2013 09:18

To: Ann Kehoe

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, 10, 11 AND

12,jpg; ATTACHMENT 9.

pdf

From: Wexford Receptionist

Sent: 23 April 2013 09:07

To: Licensing Staff

Subject: FW: Waste Licencing Section

Rec;d at info@epa.ie

Ann Rochford,
Programme Officer,

" Environmental Protection Agency,

P.O. Box 3000,
Johnstown Castle Estate,
Wexford.

Bosca Poist 3000,

Eastdt Chaisledn Bhaile Shedin, 5Q

Contae Loch Garman. . OQQ
Tel: 00353 53 91 60600 OIS
Fax: 00353 53 91 60699 G
Email: info@epa.ie ‘ K A{\

web: www.epa.ie OOQ

Lo Call: 1890 33 55 99

From: Lazer Security Solutions |mailto:l:géverley@lazer.iel
Sent: 23 April 2013 08:41

To: Wexford Receptionist
Subject: FW: Waste Licencing Section

Dear Sir / Madam,

Please find the attached submission objecting to the review of the waste licence for Indaver Ireland Limited,

Carranstown, Duleek, Co Louth, ref: WO 167-03.
Kind:regards,
James Lunney

Secretary
Nevitt Lusk Action Group

From: Lazer Security Solutions

Sent: 19 April 2013 09:05

To: 'info@epa.ie’

Subject: FAO: Waste Licencing Section
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Erminia Mazzoni
Chairperson
Committee on Petitions
European Parliament
Rue Weirtz

B-1047

Brussels

Belgium

Your ref: DL/RV [IPOL-COM-PETI D (2013) 10741]
Subject: petition no.: 0295/2005
Dear Ms Mazzoni,

With reference to your letter marked 303630, dated 07/03/201%’3& note that the committee on
petitions decided to conclude its consideration of our petltlor{c@\l 06/11/2012.
QY ,zg*\

We understand that this decision was taken on the nzithat your office had been informed by the
Dublin Local Authority (Fingal County Council) thg& problem “had been solved” and that the
planned development of a large landfill in theONBv@commumty would now not proceed. | refer to
attachment no.: 1 (EU letter / Petltlons Con@%@fee received). :

) §
We regret to inform you that this is nét g@ﬁictly the case as an alternative landfill located in the same
immediate area approximately 1KM \gé’st and up gradient of the Nevitt site and “in particular”
within the same ground water aqu&ﬁr has received planning permission from the Irish Planning
Authorities (ABP). | refer to atta@ﬂment no.: 2 (ABP Ref No.: 06FPAQ018, 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). | refer to attachment no.: 3 (EPA Ref No.: W0129-03 Waste Licence Application MEHL).

You will note from the attached documentation that the waste stream for the proposed facility at
MEHL is primarily from the bottom ash arising from the new municipal solid waste (MSW)
incinerator constructed and operated by Indaver Ireland Limited at 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 at the MEHL facility will also
include bottom ash from the Dublin City Council waste to energy (WTE) plant at 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 at 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 | 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. | refer to attachment no.: 4 (ECJ Case
No.: C-248/05 Judgement of the Court, 2™ 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. | refq;ézt‘o attachment no.: 5 (BREF 08/06
document). O@Q}.
SN

“The problem” as referred to in page 1 of this_ Iette@%@y far from being solved as the
environmental threat to our immediate neighbo&@g@ in the Nevitt and the adjoining town land of
Hollywood is now more significant than ever‘%e @as you will note from the attached licence
application document and submissions fr@g@public which are currently being assessed by the
EPA. &'\Q @(\\

EN
In relation to the protection of groun@\cvilo_ater in the Nevitt, Bog of the Ring and Hollywood aquifer
you will note from the applicant’s @\vironmental impact statement (EIS) that there is no natural clay
protection beneath the proposé&ﬁandﬁll 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 thése
circumstances. | 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 sincerely,

James Lunney
Secretary
Nevitt Lusk Action Group
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EBPONENCKM ﬁAbﬂAMEHT PARLAMENTO EUROPEO EVRORSKY’ PARLAMENT  EUROPA-PARLAMENTET
o EUROPAISCHES PARLAMENT  EUROOPA PARLAMENT, EYPQH'ATKQ;KOINOBOYAIO EUROPEAN.PARLIAMENT :
i N PARLEMENT EUROPEEN  PARLAIMINT. NA:REORPA™ © PARLAMENTO EUROPEO  EIROPAS PARLAMENTS

"\-“ . EUROPOS PARLAMENTAS ~ EUROPAI PARLAMENT - IL-PARLAMENT EWROPEW  EUROPEES PARLEMENT

".La Presidente

PARLAMENT EUROPEJSKI  PARLAMENTO EUROPEU  PARLAMENTUL EURGPEAN
EUROPSKY PARLAMENT  EVROPSKI PARLAMENT ~ EUROOPAN PARLAMENTT!  EUROPAPARLAMENTET

Commissione per le petizioni ~ , !

Brussels,
DL/kv[IPOL COM-PETI D(201 3)1 0741]

U , ' ;  Mr. James Lunney
303630 - 07403-2013 o . Little Acre Cottage
: Walshestown, Lusk
, Co. Dublin ,
" -~ IRLANDE » -

 Subject: Petition No: 0295/2005

&
S &
Dear Mr. Lunney; ' &\\\'z@

: 8
e e >
With reference to your petition on the ‘ﬁ ction of a large landﬁll fac111ty at Nevitt, North
Dublin, we have been informed tl@t problem has been solved and the Dublin local

authorities have decided not to prgg%@i with the planned development of the landfill.
. (.

“Therefore, 1 would like to 1n<fQﬁ§1 you that the Comm1ttee on Petitions at its ‘meeting of 6

November 2012 dec1ded to, conclude the con51derat10n of your petition, and thus close the

iﬁle ’ R &{{\

© 'B-1047 Brussels-Tel +32 2 284 21 11- Fax +32 22846844

- i ——

EPA Export 26-04-2013:23:11:11



Attachment no.: 2

ad

Please refer to the Irish Planning Authoritygbsite 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.epa.ie to view the full waste
licence application and submissions ref no.: W0129-03, MEHL landfill.

N
\(\é*
&
o
o6
5\
O
SHY
Attachment no.: 4 St
& O$Q
NS

Piease refer to the European Court yg@xj’ustice ruling ref ECJ case no.: C-248/05 judgement of the
court, 2™ chamber, dated 25/10@@07, non compliance precedent.
oy
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ENVIRONMENTAL PROTECTION

AGENCY
S ,'Z s~ o, ) Hands Lane
“n £ 03 0CT 200 | Rush
WO /)03 Co Dublin

30 Sept 2012

Indaver Application for Iicence~review of Carranstown Incinerator, Duleek, Co Meath
To | | |

[’017 An Bord Pleanala PA0026 Oral Hearing, 1 Sept 2012
" EPA application ref WO 167-03

O /7 EPA application ref 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 1mpona;g°gatters upon which we would

wish to submit comments. & @
Ny’
. . O
In this regard we wish to draw your attention | dular to
R\

o The Indaver Non-Technical Sumg M as°‘subm1tted to the EPA
o EC Integrated Pollution Prevg@ﬁd Control reference document on the Best

Available Techniques for Hcineration ( BREF 08-06-W1 )
o The proposal by MEHL tg%@épt fresh bottom ash from the Carranstown factlity -
WO 129-03 S
S

The Indaver NTS p12, A 1.11, 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 (H 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.
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There are other “ecotoxic” properties associated with fresh 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 fresh bottom ash is unique and is
detailed in the German studies referred to. It require the ash to be “layered”, and exposed 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 destruction of the
landfill liner associated thh 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,

e 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. \2}%@

e Adequate ELRA and CRAMP to make provnsncgﬁ%‘r the additional and unique risks

associated with fresh bottom ash dispos %o K 49
NS

The residents of Hollywood and district c:"n-n "concerned at the apparent dlsregard of the
BREF document by both Indaver and $i q;.ﬁ thexr respective EIS, and the impression
given in both applications that fresh bt : sh may be considered non-hazardous and
deposited in any MSW licenced “»:-'- whnch since 2006 is no longer the case.

3&°

We therefore request that it be %@@ngoe a condition of the licence that “fresh bottom ash” may
only be disposed of by a wasi%&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.

Attached please find

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

Yours truly,
On behalf of Hollywood and District Conservation Group
Patrick Boyle, BE

John Shortt, MBA
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uori ;| EUROPEAN COMMISSION

Integrated Pollution Prevention and Control

&.
@\
Reference Document ?Qﬁ &he Best Available

Tegcﬁ’@’ﬁqﬂes for

Wa$ite Incineration
@o;;‘“
S August 2006
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Chapter 4

Breaking up large chunks has several advantages:

it reduces the amount of heavy rejects

it increases the proportion of rough crushings in the matertal which give backbone to the
aggregate and

it improves its geotechnical qualities.

Separation of light unburned fractions or air stream separation is achieved by blowing or by
aspiration,

Achieved environmental benefits ‘
" The main environmental benefit of installing a mechanical treatment process is a reduction of
the volume of rejects and wastes, and therefore, a higher global recovery rate.

Cross-media effects

Energy consumption, and potential for noise and dust emissions are the most notable cross-
media effects.

Applicability
The technique is, in principle, applicable to all incineration installations producing 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 break up heavy rejects is to be evaluated on
the basis of projected quantities and disposal costs. It j'égtimated that the payback peniod for a
crusher is on the order of two years for 5 % of rej gtb be crushed, for 40000 t/yr of bottom
ash, and seven years for 20000 t/yr. (\g ,§’

Driving force for implementation c553
Quality policy: it allows to reach a Od'}covery rate of more than 95 % for a bottom ash
management facility, it produces @ Qo‘?s and a product of a higher geotechnical quahty, and
is cost effective. @$
& \.
Reference literature <<0J\ ‘Q’
{64, TWGComments, ZQ ‘gee "Bottom ash management facilities for treatment and
stabilisation of incinera éottom ash”, ADEME, November 2002
Qa
Qo%o&‘
4.6.6 Bottom ash treatment using ageing

Description

After metals separation, bottom ash may be stored in the open air or in specific 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, if
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 homogeneity of the processes that occur
during the ageing process (uptake of CQO, from the air due to the moisture, draining of excess
water, oxidation, etc.) and to reduce the residence time of every batch of bottom ash in the
dedicated facilities.

In practice an ageing period of 6 to 20 weeks is commonly observed (or prescribed) for treated
bottom ash before utilisation as a construction material or in some cases before landfilling. [74,
TWGComments, 2004]

Waste Incineration ’ . 403
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Chapter 4 -

In some cases the entire process is performed inside a closed building. This assists with dust,
odour, noise (from machinery and vehicles), and leachate control. In other cases, the entire
process is totally or partially performed outdoors. This generally allows more space to easily
handle bottom ash, and can give more awr circulation for bottom ash to mature, {64,
TWGComments, 2003] and may avoid the release of explosive hydrogen in combmanon with
aluminium during the ageing process. [74, TWGComments, 2004]

Achieved environmental benefits

Fresh bottom ash is not a chemically inert matenal. Ageing is pcrformed to reduce both the
residual reactivity and the leachability of metals. CO, from the air and water from humidity,
rain or water spraying are the main activities.

Aluminium in the bottom ash will react with Ca(OH), and water to form aluminium hydroxide
and hydrogen gas. The main problem of formation of aluminium hydroxide is the volume
increase as this causes inflation of the material. The gas production will cause technical
problems if fresh bottom ash is used directly for construction purposes. Thus, ageing is needed
to allow utilisation of the bottom ash.

The impact of storage and ageing on leaching can be classified as:

lowering of the pH due to uptake of CO, from the air or biological activity
establishing of anoxic, reducing conditions due to biodegradation of residual organic matter
local reducing conditions due to hydrogen evolution
hydration and other changes in mineral phases causing particle cgﬁesmn
(4, IAWG, 1997 0\(\ é&
All these effects reduce the leachability of metals and i*ktabxlxsanon of the bottom ash.
This makes the bottom ash more suited for 5&’% or_ disposal (landfilling). [74,

TWGComments, 2004] K

Q;@@&s

xS
Cross-media effects é&
Run-off water from ramn or sprinkling may uT salts or metals and will need treatment. The
water can be recirculated or used in theqn ‘i Or as Process water.

TR
Odour and dust controls may be req s ‘\o
%0

Vehicle and machinery noise m@obﬁ an issue in some locations.
Anti explosive devices at indoor ageing facilities may be required. {74, TWGComments, 2004]

Operational data _

- Data from a test programme in a full scale German waste incineration plant illustrate the effect
which 12 weeks ageing has on the pH of bottom ashes and on the test results obtained by the
DEV 54 method. Figure 4.9(a) shows that the pH of the fresh bottom ashes in the DEV $4 test
tvpically exceeds 12 and drops down by about two units during the ageing process.

As can be seen in Figure 4.9(b), this pH change has no effect on the leaching properties of Mo,
which is present mainly as molybdate. The leaching stability of Cu and Zn is moderately
improved in the aged material whereas the leaching of Pb is reduced by almost two orders of
magnitude.

404 Waste Incineration
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Chapter 4

B

Conceniatlon In mgiL

200 0n.00 nowo 1200 00

pH value

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 leaching of a 400 tonnes stockpile of bottom ashes and concluded smﬂarly to this German
study. [64, TWGComments, 2003])

If longer ageing periods (e.g. >20 weeks) are used for ferrous free bottom ash without turning,
the aged bottom ash will become increasingly solidified. [74, TWGComments, 2004]

Applicability 550
This technique can be applied to all new and existi @ﬁtallations producing bottom ashes. It is
mainly used in practice for MSWI. [74, TW§C ts, 2004]

For some waste streams the ash contegt%@ 3&& improve sufficiently from treatment to permit
its beneficial use — in such cases th@ﬁg&g‘for use of the technique may be simply to improve

disposal characteristics. ,&\Q&Q &
& @904\"‘
Economics

The cost of agemg 13@@ @ compared to the rest of the treatment installation. [74,
TWGComments, 2004] &° :

Saving of disposal gp?i%y recycling. [74, TWGComments 2004]

Driving force for unplementatlon

Legislation providing leaching limit values for recycling of bottom ash as a secondary raw
material or for landfilling. {74, TWGComments, 2004}

Example plants
Various bottom ash treatruent plants in the Neﬁxerlands Germany, France, and Belgium.

Reference literature
[Vehlow, 2002 #38), (4, IAWG, 1997], [64, TWGComments, 2003}

4.6.7 Bottom ash tmatmeﬁt using dry treatment systems

Description

Dry bottom ash treatment installations combine the techniques of ferrous metals separation, size
reduction and screening, non-ferrous metals separation, and ageing of the treated bottom ash.
The product is a dry aggregate with controlled grain size (e.g. 0 -4 mm, 0 - 10 mm, 4 - 10mm),
which may be used as a secondary construction material.

Waste Incineration 405
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* Re: Exothermal Reactions in Bottom Ash Monofills.

From: Thomas Baumann (tbaumann@tum.de)

Sent: 04 August 2012 09:38:28 '

To: Paddy Boyle (paddyboylerush@hotmail.com)
3 attachments

Klein_JHazardMat_2001.pdf (329.7 K8) , 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
heat transfer to the surrounding, thus avoiding hgg spots in the
disposal. KX

g@%f?
I hope that you will find this informationyu #M and I will be ready to
answer further questions in late Septembé%& &

&O
Best \\}%@%&
Thomas Baumann ¢Q§‘@§
OB s
S

S

Q ﬂ\ g\
- ‘ f@&%@
PD Dr. Thomas Baumann \0&0‘“

o*\o%\;&
O

Head of Hydrogeology Group

Institute of Hydrochemistry

Technische Universitaet Muenchen
Marchioninistr. 17

D-81377 Muenchen

Voice: +49 89 2180-78234

Fax: +49 89 2180-78255
http//www.ws.chemie.tu-muenchen.de/hydrogeo

lofl - ' . 30/09/2012 21:5¢
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Journal of
Hazardous

Materials

www.elsevier.com/locate/jhazmat

Journal of Hazardous Materials B100 (2003) 147—162

Numerical modelling of the generation and
transport of heat in a bottom ash monofill

R. Klein*, N, Nestle, R. Niessner, T. Baumann

Institute of Hydrochemistry. Technical University of Munich, Marchioninistrasse 17,
. D-81377 Munich, Germnany

Received 22 September 2002 ; received in revised form 11 March 2003 ; accepted 12 March 2003

Abstract o&é-
&
Municipal solid waste is incinerated to reduce its volume, t(@xﬁg’@ and reactivity. Several studies
have shown that the resulting bottom ash has a high exot] iSegPacity. Temperature measurements

in municipal solid waste incineration (MSWI) bot o1f dfills have found temperatures up to
90 °C. Such high temperatures may atfect the stabflitgd£ e landfill’s flexible polymer membrane
liner (FML) and may also lead to an accelerated def ghtion of the clay barrier. The purpose of this
study was to gain detailed knowledge of temergh g&abvelopmcnt under several disposal conditions
in relation to the rate of ash disposal thei¥ag8tion of layer thickness, and the environmental
conditions in a modem landfill Ba’ s.. i@, knowledge, a simulation was developed to predict
temperature development. Tem ‘ggvelopment was simulated using several storage periods
prior to the deposition and sever. of emplacement. Both the storage time and the mode of
emplacement have a significant iififence on the temperature development at the sensitive base of
the landfill. Without a prelimyi 2 Pstorage of the fresh quenched bottom ash, high temperatures at
the bottom of a landfill caritetBe avoided. '

© 2003 Elsevier Science B.V. All rights reserved.

Keywords: Bottom ash; Temperature development; Municipal solid waste incineration; Landfill

1. Intreduction

Until the 1970s, bottom ash from municipal solid waste incineration was believed to be
almost inert, but since then several studiés have shown that many exothermic reactions may
cause a temperature increase of up to 90 °C in the landfill {1].

High temperatures at the bottom of a landfill may affect the stability of the landfill liner
system (flexible membrane liner, polvmer membrane liner (FML) and mineral clay layer).

* Corresponding author. Tel.: +49-89-218078254; fax: 4-49-89-218078255.
E-mail address: alf kiein@ch.tum.de (R. Klzin).

0304-3894/03/8 — see front maner © 2003 Elsevier Science B.V. All rights reserved.
doi:10.1016/50304-3894(03)00101-8
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Temperatures above 40 °C may damage the stability of the FML (made of high-density-poly-
ethylene, HDPE) due to depolymerisation and oxidation {2]. Due to diffusive 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 [3,4]. In order to prevent thermal damages
to the liner system, it is necessary to minimise the temperatures in the landfilt. There are . -
several factors such as the storage time prior to the deposition and the surface-to-volume
ratio influencing the temperature development in a landfill [ 1]. The most important reactions
that cause a temperature increase in the stored bottom ash are the corrosion of iron and
aluminium, the hydration of ime (Ca0) and the carbonation of portlandite (Ca(OH),)
[5-7]. Table 1 shows the identified reactions. Speiser [8] has pointed out that the corrosion
of iron is followed by carbonation of portlandite which are the most relevant heat sources
in bottom ash material.

Assessing the thermal capacity of the residues is essential since bottom ash has been
deposited in landfills with poor landfill liner systems in Europe and in other countries during
the last decade [ 7). Inthe US, bottom ash was commonly landfilled without processing, even
though metals and other materials can be recovered by magnetic separation and screening
{9]. In some European countries (e.g. Germany, Tthcme::%gds and France) approximately
60% of the bottom ash is reused in road construction scraw material for the ceramic
and cement industry [10-12], whereas in Switzerl tmoost 100% of the bottom ash is
disposed in landfills [9]. S Ao\“

Although the exothermic reactions in b @gh“arc well known, their speed and the
amount of heat released are still unkno»g;x‘ 'rg“%t al. {1] have shown that the main tem-
perature increase due to the exomcm@@%@zﬁs has a time scale of 2-3 months. Speiser
[8] calculated an average speciﬁc_ rofuction of 5.3.W m™3 of the bottom ash mate-
dal during the first 2 years of dépositi K. The released energy in this period amounts 1o
313-331 MIm™3. The botto{n(\ St oestigated in this study is comparable to 2 common

bottom ash analysed in :h&%@t%;?%

The objective of this worka5 to develop a numerical model incorporating basic concepts
from chemistry and p 'cgﬁo simulate the spatial and temporal distribution of heat in 2
bottom ash landfill. & %d’gjective was accomplished in two steps: (1) the observation of the
temperature developm(é’nt in abottom ash landfill 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 simulation provides the possibility of

Table ]

Exothermic reactions in bottom ash materials {5-7]

Reaction Enthalpy of reactions,
AH (kfmol™")

2Al + 6H,0 = 2AOH) + Hat ‘ —422

FeS + (9/4)02 + (5/2)H,0 = Fe(OH); + HS0, -921

Ca0 + Hy0 = Ca(OH), ' —65

Ca(OH), + HyCO; = CaCO4 + 2HAO ~111

Ca(OH); + CO;y = CaCOj; + H,0 ~-120

Ca(OH); + Si0y = CaH,Si0; -140

CaH,Si04 + CO; = CaCO; + Si0; + H,0 =25
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predicting the temperature development in a bottom ash landfill under different modes of
emplacement.

- 2. Experimental

2.1. Field observations

Three vertical sensorfields (SF1, SF2, SF3) were embedded in two bottom ash landfills
in the south of Germany. Temperatures were recorded using Pt-100 temperature sensors
(R + S Componeunts, Moerfelden, Germany, measurement range from —200 to +300 =C).

The bottom ash in SF1 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 [1]. SF2 was emplaced within 3 weeks to its final beight 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 | m every 2 months up to a
final height of 5 m. The bottom ash in this sensorfield was stog)d for a maximum duration
of 3 days prior to deposition. éﬁ&v

, . o@@ S
SN
o‘;@'ﬁ@

2.2. Numerical simulation

The landfill is represented in a computer troded ) one-dimensional column, consisting
of a geological barrier (GB) umiemeat.h(\ 1, a liner system (LS), the main bottom
ash (BA) body, and (optionally) a surf; iﬁ}gfi{ﬁ% (SS) (Fig. 1). The individual layers of this

qfé 3|
: § o

linear model used in this work are ro by discrete volume elements with a thickness
N
SROBY
<<0§§$\A<\°0
Table 2 R
Bottom ash deposition parameters q@\é‘if{e installation of the test field
O S

Location within Date of dgéig’ﬁ%. corresponding ambient temperature and bottom ash amount
Q
W)

the landfill

SF1 SF2 SF3
At the FML 13 June 1997 (24°C) 18 May 1999 (21 °C) 6 December 2000 (4 °C)
o the drain 27 June 1997 (22°C) 18 May 1999 (21 °C) 6 December 2000 (4 °C)

0.5 above drain 27 June 1997 (22°C, 600 m®) 18 May 1999 (21°C, 300m®) 6 December 2000
(4°C, 1280 m?)
1.5m above drain 17 July 1997 (26 °C, 800 m®) 18 May 1999 (21°C, 410 m®) 7 February 2001
{=3°C, 1500 m3)
30mabove drain 17 July 1997 (26°C, 750m’) 18 May 1999 (21°C, 580m®) 11 April 2001
(7°C, 1620 m3)

4.5m above drain 27 August 1997 18 May 1999 (21:°C, 750 m®) 3 August 2001
(27°C, 650 m’) (26°C, 1800 m3)
6.0 above drain 24 October 1997 18 May 1999 (21 °C, 620 m®)
(7°C, 810m%)
7.5 m above drain 1 November 1997 6 June 1999 (23 °C, 580 m?)
(15°C, 720 m%)
9.0 m above drain 3 February 1998 6 June 1999 (23 °C, 610 n’)

(~1°C, 760 m3)
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Landfill-air _ — _
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’ AQ,., = Ay, (T - m%

liner

AT, = AQ.‘.I - AQ:
Cner Pimer BX
Ar .
" Alel = 1 ( 3 T:)_'—
Ax

'

=< 8Q.. = P((1-a)e “ +ae " )Aibx

- Arl = AQM *AQnI _ AQ,

CayPosBx

m—————

Successively built up according
to emplacement scheme

AQ,, =4, (T, - T, )—

AT AQJOI -4a9,

' gﬁlnn plnn Ax
wé," ( int T )_

\\% %0;: Qlo! Q

& € P gea BX

T, = const .

Underlying soil @Q@&? @
=

q}lstmg of a geological barrier undemeath the [andfill (GB), a
as well as (optionally) a surface sealing (SS). The equanons
the individual layers used in the simulation mmodel. The index 0
EP @sponds to the air (i.e. the topmost layer).

AQ, = 8(T, - T,)

Fig. 1. Schematic structure of the linear ¢
liner system (LS), the main bortom ask
on the right side show how the hﬂk&@
indicates the underlying soil, the {3

S
eV
. \O&é\
of d = Scm. Heat ca@@ﬂon was computed according to Fourier's law:
@
i1
qel¥ = "leﬁ'; m

(genr: effective heat stream, A.g: effective heat conductivity, 313/3z: temperature gradient)
with a discrete time step of Ar = 30 min. The heat capacities and thermal conductivities
of the different layers in the landfill are given in Table 3. The bottom of the geological
barrier was implemented as a fixed head boundary (i.e. a fixed-temperature element with a
temperature of 8 °C and an infinite heat capacity; experimentally, the natural groundwater
temperature was found to vary only in a temperature range between 6 and 10 °C). By choos-
ing a sufficiently thick 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 sunshine were known from field measurements to
have minor impact on landfill temperature [ 1]. Vapour and fluid phase convection processes
which also appear to have minor influence {1] are not explicitly considered in the model.
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Table 3
[nitial and boundary conditions for the model of the generation and transport of heat in a bottom ash monofill
Inital and bouedary conditions
Initial beating rate, Py, . Variable
Rate constant of the first exponential, 4 ") ~ 0.0006
Rate constant of the second exponential, fz (b~ ') 0.00005
Heat transition to the air A Variable
Heat transition to the soil B Variable
Fraction of the slow heat generation process, a 007
Model height
Geological barrier Variable
Liner system Variable
Bottom ash : Variable
Surface sealing Variabte
Heat conductivity (Wm™' K™!)
Bottom ash, Apa 0.7
Liner material (clay), Afiner 1.3
Geological barrier, Ageo 0.6
Specific heat capacity (kJkg™' K1) o@é_
Bottom ash, cga S 08
Liner system, cy; O,\\(\ ~&" 1.85
Geological bam":; c NS & 0.88
g s Cgeo O{\&{% @
Temperature pg? @,& c@‘
Botam ash RS & Variable
Geologicat barrier QQ ﬁ 0\?\ Variable
(\ 2

For the calculations done in the\ﬁéé@ -I,°§ biexponential decaying heating rate was used.
The use of this biexponential ting rate is a somewhat crude approximation for
a much more complicated su SRion of many endothermic and exothermic reactions
with both concentration and rt limitations going on in the bottom ash. For each layer
of the bottom ash body, it production due to exothermic reactions in the bottom ash
is computed with an ox@rzﬁfhcanng rate P(f) given as

P(t) = Poy((1 —a)e™"/'n 4 ae™/'®) ‘ ?))

with Py representing the initial heating rate of bottom ash, 74 and ¢g being the rate con-
-stants of the fast and slow reaction processes, respectively, and a being the fraction of the
slowly-decaying reaction of the overall heating rate.

The parameters of the biexponential heating rate curve were adjusted by repeatedly
running the model with different parameter sets, comparing the model results with the
experimental 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 a good simulation of the
experimentally observed temperature profiles. A possible explanation for two different time
scales for the reaction can be the accessibility of reactive material in the bottom ash, which
is straightforward on the outside of the bottom ash grains but strongly transport-limited in
their cores.
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Most parameters of the model were taken from [13-17]. The parameters of the heating
‘rate function were calibrated with field data from SF1.

For all the calculated simulations, the time profile of the air temperature (daily averages)
was used as recorded at the landfill site from June 1997 to June 2001. Circadian temperature
fluctuations must not necessarily be taken into account for the experimental data since such
short-time temperature changes reach only less than 1 m into the landfill body {18,19].

3. Results
3.1. Sensitivity analysis

In order to highlight the significance of chemical, physical and installation parameters
controlling heat generation and transport in a bottom ash monofill, a sensitivity analysis was
performed. The focus of the analysis was on the parameters that directly affect temperature
development in the landfill 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 a result of gl‘%éxod\ermic chemical reactions
in the bottom ash material, heat transition processeso’%dhe bottom and the air, the heat
conductivity and the specific heat capacity of thg @\Bgﬂ ash and the liner system. To assess
the effects of these parameters, one paramegp g2 tifle was varied while keeping the others
at their basic values. Table 4 summariseghgSelucted sensitivity analysis simulations with
the corresponding rationale behind thevaks oﬁosen for the parameters at each simulation.
The simulations performed for thig, éo(F ig. 2) lead to the following conclusions:

&

o The heating rate s the most4x r(ai:lkt factor influencing the temperature increase in the
bottom ash landfill, both sl Shire as well as at the landfill liner system.

o Heat conductivity of the t i ash comes uext in order of importance.

o At the liner system, ‘P@y\lducu’vity' of the liner system has a minor influence on tem-
perature developmdw(:??é\

o The remaining p&h&%tcrs do not affect the maximum temperature reached in the bottom
ash landfill.

Table 4
Summary of the sensitivity analysis simulations
Variable Basic values Sensitivity values
(basic value multiplied by

, the number in parentheses)
Heat conductivity of the bottom ash, Apa (Wm™' K™') 0.7 (0.05,0.1,02,0.5)
Hear conductivity of the liner material, Agper (Wm™' K1) 13 (0.05,0.1,0.2,0.5)
Specific heat capacity of the bottom ash, cpa (KTkg™! K1) os (0.05,0.1,02,0.5)
Specific heat capacity of the liner system, Ciiner (kg™ ' K1) 1.85 (0.05,0.1,0.2, 0.5)
Initial heating rate of the bottom ash, Pgy (W m3) 25 (0.05,0.1,0.2,0.5)
Heat transition to the air A (Wm~2K') 1 (0.05,0.1,0.2,0.5)

Heat wansition to the soil B (Wm~?K"~") 20 (0.05,0.1,0.2,0.5)
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S
o Heat exchange with the air 568} -i@°have no major influence on the temperature devel-
opment at the landfill liner

L0l
Q
3.2. Temperature develo, 0@&?
@

Temperature development in selected landfill levels of SF1, 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 sensorfield. After reaching its maximum 90-160 days after bottom
ash deposition, temperature decreased again in all observed landfill layers.

In the following we will present the simulation results for the installed sensorfields and
a range of typical emplacement schemes which are summarised in Table 5.

3.3. Calibration and prediction

During model calibration, we have worked out the heating rate of the 3-6-week stored
bottom ash material as used in SF1. In order to determine the heating rate of bottom ash
when subjected to a previous storage period, the registered temperature development of SF1
was simulated by means of the model. A heating rate upon emplacement of approximately
25Wm™3 for the bottom ash material could be determined using the simulation. With

E
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Table 5

Deposition procedure for the calculated temperature development in the several model runs of heat generation in
a bottom ash landfill

Simulation  Emplacement mode : Bottom ash Heating rate upon
BO. storage ime  emplacemant
' : (W)
A Depasition in discrete intervals of 1 m every 2 months 36 weeks 25
B " Deposition within 2 weeks to its final haight, surface 3-6 weeks 25
sealing directly after the deposition of bottom ash
c Deposition according to SF1, surface sealing after 3 years 3 months 15

the biexponential decrease of the initial heating rate described above, the experimentally
observed temperature maximum of 87 °C in the centre of the landfili at SF1 after 4-5 months
after deposition could be reproduced in the simulation. The maximum temperature at the
landfill base was reached with 46 °C 18 months after the deposition of the first bottomn
ash layer. Fig. 4 shows the deviations of the calculated temperatures from the real data
measured on the landfill site during the first 1000 days. As can seen from the figure, the
model closely describes temperature development in the lowed{liner system) and central

(4.5 m above liner system) landfill areas. In the upper L dreas, there is slight deviation

from the measured temperatures in the first winte Thus affect is possibly due to

a variation in the bottom ash quality which is unted for in the simulation. There

lS an overall good correlation between the « ed and measured data (R?* = 0.834,
= 8443). SRS

RO
Wlth the initial heating rate of 25 Wéit the biexponential decay, we have calculated
areleased energy of 250 MJm™3 f t 2 years of storage in the landfill. This amount
corresponds with the data obse eiser 8]

3.4. Validation and predxcigg%&))

After this cahbxatlon,c%e model was validated using the measured temperature data of
SF2 (900 days measurements). With the heating rate value upon emplacement of 25 Wm™
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
landfill site during the first 850 days. With these data, a good correlation between the
calculated and measured data (R? = 0.867, N = 7521) was found.

3.5. Validation and prediction (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
bottom ash, the measured temperature development during the first 6 months 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™3 for the bottom ash material in the absence of a
preliminary storage period could be determined. With the biexponential decrease of the

EPA Export 12-10-2012:23:25:07
EPA Export 26-04-2013:23:11:12



156

R. Klein et al. / Journal of Hazardous Materials B100 (2003) 147-162

0001 009

1

‘[apawW Ay} JO UOHBIQIN 3y} 0§ (anTEms Mo[aq W ) rase [ypur] 13ddn ayy se jiam se (wajsAs purf sao0qe
W 'p) rase (eajuan ay) (waisAs JPuI)) aseq ([YPUR| A JO SUOZUOY Pajaafes Ul samiesadwal PAMSTAW [{UPUT] Yl IT PUT UOKHE[NWIS SLAWNU 3y} ja uostedwo) b g

shep ‘ewi|
0004 008 009 00y 002 0
i 1 I e 1 A A 1
- pelemnaBy —— F St
poamsqo @
| [wesAg Jaur S Loz
- 52
- 0
- o¢
- or
o
1L 0g

b peteime)

F poapsq0 m
SURY [BIWED

Log | Poreime)

0. ‘aumBiadwa)

PeARsSq0 ©
:sypeg eddn

1

9. 'aimeiadwe )

EPA Export 12-10-2012:23:25:07

EPA Export 26-04-2013:23:11:12




157

(Z48) [3pows 2yl jo uonepira ay) Joj (asepms mojaq w {) vase [jypuvy saddn ayy se [{am se (wayss 1aul] aacqe
W G'p) vAIR [RAUAD at)) (warsks Laul[) aseq [[YPUT] AU O SUOZLIOY P2)22[2s W1 sanjeiadiua) pamsSESU [[YPUT| 3 JE puT volje[niss duswNg atfy jo vostredwo)) ¢ Aiyg

skep ‘eun)

EPA Export 12-10-2012:23:25:07
EPA Export 26-04-2013:23:11:12

R. Klein et al. ! Journal of Hazardous Materials B100 (2003) 147-162

0003

o8 009

1 A

0op
1

pamnaed
ponesqd |
1WwesAg Jeun

62

2. ‘aumeiadwaj

peEINED
peassqo m
‘suRd [@UB)

n L I

paignoied
penasq) o
:guRd seddn

1

- 02

I $2

- 0

- S¢

a4l

ad

0. ‘esmuradwe)




ENVIROMMENTAL PROTECTION
AGENCY

03 oCT 2017

158 R. Klein et al. / Journal of Hazardous Materials 8100 Lﬁ“}“ Zadll

modslhsight
menters above(+)/below(-) drain
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Fig 6. Predicted temperature development in the second model v: (SF3). Initial heating rate for the fresh
quenched battom ash was set to 45 W w3, final bottom aiglh i $10 m (deposited in discrete intervals of one
o8

v

J

neter every 2 months). QO I
éz? @6‘ & .
FELD
‘ S
initial heating rate described above;& ¢ ved temperature development during the first 6
months could be simulated by t e computer simulation results in a temperature,

maximum of 96 >C in the cen{x@(&&p‘?ﬂnﬁﬁn (approximately 9 months after the deposition
of this bottom ash layer) afidh \;Qo?at its bottom. Fig. 6 shows the calculated temperature
development in the landﬁﬂéw%&?simulation time of 4.5 years. The high initial heating rate
causes higher maximu glﬁeratures in the bottom ash material that result also in higher .
temperatures in the | liner system, and thus may lead to thermal damage of the liner.
Termperatures above’4§°C are calculated there from the sixth month after first deposition
of bottom ash. Fig. 7 shows the deviations of the calculated temperatures from the real
data 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. Simulation no. A: stepwise emplacement of previously stored ash

With the results achieved from the prior simulation, a step-wise emplacement strategy was
simulated withbottom ash that was stored for 3—6 weeks before depositing at the landfill with
a consequently reduced heating rate from initially 45 to 25 W m~>. This reduced heating
rate is also reflected in the temperature development in the landfill body. The maximum
temperature reaches only 54 °C in centre and 38 °C at the basis of the landfill (Fig. 8). So
there is no temperature above 40 °C at the liner system. '

EPA Export 12-10-2012:23:25:07
EPA Export 26-04-2013:23:11:12



R. Klein et al. / Journal of Hazardous Materials B100 (2003) 147-162 . 159

50 v 80 T————————7——
Liner System: Cantral Parts:
{ B Observed 4 {1 B Observed ;
Calculated Calculated -
40 4 i .
<
© 30 . ’
o 4
g 4
g .
g 20 ]
o 1
4
..*
10 -1 - ]
. . 4
\\é;“'
O 7111 I'h&‘\’l'ﬁﬁ
0 50 100 150 200 250 300 350 0 Ox® 100 150 200
Time, days (\‘\‘ \\\o Time, days
ST
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Fig. 8. Predicted temperawre development in simulation no. A. [nitial heating rate for the 36 weeks stored bottom
ash was set 10 25 W m™?, final bottom ash height to 10m (deposited in discrete intervals of 1 m every 2 months),
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Fig. 9. Predicted temperature development in siulation no. B. hlilial‘a'\cgﬁ g rate for the 3-6 weeks stored botromn
ash was set to 25 W m~3, finaf bottom ash height to 10 m (d%os'ggﬁ im'i&weeks to its final height). Surface sealing
- was installed directly after the deposition of the bortom aﬁl\é\\ ‘b&

&
S

O
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3.7. Simulation no. B: surface seali&Q, &
A 5

X ;

& &

<€ of a surface sealing on landfill temperature devel-
opment was modelled. T landfiil has a bottom ash height of 10 m with a liner
system (0.8 m) at its bottoxq 5% 'geological barrier with a thickness of 3 m. In the model
run, a surface sealing (2 Mas emplaced directly after the deposition of the 3-6 weeks
stored bottom ash (inifialcheating rate: 25 W m™3). With this sealing, the heat convection
from the surface to®h&ir is hampered. The result from this simulation shows that after a
storage time of only 4 months, the temperature at the landfill centre rises to 97 °C (Fig. 9).
Also at the liner systern the maximum temperature (58 °C after a storage time of 7 months)
is far beyond the cnitical temperature (40 *C) for the landfill liner durability. Here, tem-
peratures above 40 °C are calculated from the third month after first deposition of boftom
ash.

In the next simulation, the,\f

3.8 Simulation no. C: storage time

In the last sunulation, the influence of the duration of preliminary bottom ash storage
period on the landfill 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™3, 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 beginning of bottom ash
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Fig. 10. Predicted temperature development in simulation no. C. Initial heating rate for the 3 montbs stored bottom
ash was set to 15 Wwm™3, final bottom ash height to 10m (deposited h\ﬁg -intervals during a period of 8

wmonths). Surface sealing was installed directly after the deposition of tho \g‘}é?n ash.
SN
S &6\;\0@“
deposition (Fig. 10). At the liner system, a ¢ temperature of 35 °C was calculated
1 year after the beginning of the bottom Rition.
& 5
O \o“‘
8
4. Conclusions <<°<‘§f‘~\¢°"
o OOQ

In this paper, the temper @ Cdevelopment under different modes of bottom ash em-
placement was studied. A ing to the simulation of termperature development in MSWI
bottom ash landfills, te@rl&mmres from 54 to 97 °C were calculated wn the vertical cen-
tre of the bottom ash body depending on the emplacement strategy. 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 thermal damage at the landfill liner system. The simulation
results show that the storage time is the key factor influencing 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~3 (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 barrier systerns 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 terperature 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).
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Abstract

Municipal solid waste is treated in incineration plants to reduce the volume, the toxicity and
the reactivity of the waste. The final product, municipal solid waste 'mcineraﬁors@[SWl) bottom
ash, was considered as a material with a low reactivity, which can safely be Q@ogféd ina MSWI
bottom ash landfill. or which caa be used, e.g. in road consuructon after fur L hunent. However,
temperaaure measurements in MSWI bottom ash landfills showed et &5 up 10 90°C, caused
hy cxothermice reacuions within the landfill. Such high lemperat & aflcet the stability of the
flexible polymer membrane liner (FML) and may also lead @ &Blerated desiceation ol the
clay barrier. At the beginning of this study it was uncertaj those reported results would
be applicable 0 modern landfills, because the reatmen( e s in MSWI and landfills have
changed, bottom and fly ash are stored separately, ané}}\
changed significandy since the publication of lh.o\x& 3

The aim of this study was to gain detailed kng\?l edRepf temperature development under standard
disposal conditions in relation to the rate of ¥sik@spp¥al, the variation of layer thickness, and the
environmental conditions in 3 modern landfil<, ¢©

Temperarures were measured at gine l%';&&m the body of a landfill for a pexiod of nearly 3

years. Within 7 months of the start of igposal, a temperature increase of up to 70°C within the
vertical centre of the disposal was 0699@ . In the upper and cenual part of the landfill this ininal
temperature increase was succeeded by a decrease in temperature. The maximum temperature at
the time of writing (May 2000) is about 55°C in the central part of the Jundfill. The maximum
temperature (45.9°C) at the FML was reached 17 months after the start of the deposition. Since
then the temperatures decreased at a rate of 0.6°C per month.

Temperature variation within each individual layer corresponds to the temperature of the under-
lying layer and the overall surface-to-volume ratio of the landfill. The temperatures in the uppermost

*Comresponding author. Tel.: +49-89-70957980; fax: +49-89-70957999.
E-mail address: reinhard. niessner @ch.tum.de (R. Niessner).

0304-3894/01/8 - see front matter © 2001 Elsevier Science B.V. All rights reserved.
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layer are significandy influenced by the ambient temperatures. © 2001 Elsevier Science B.V. All
rights reserved.

Keywords: Bottom ash: Temperature development; Municipal solid waste incincration; Landfill

1. Introduction

[n OECD countries and the US, 15-20% of municipal solid waste is reated by incineration
(1]. Municipal solid waste incineration (MSW1) aims to reduces the volume, the toxicity and
the reactivity of the waste. Although the volume of the waste is reduced by about 90%, the
residues (bottom ash, fly ash) still amount to roughly 17 Mt per year world-wide [2]. This

amount is expected to doubie within the next 10 or 15 years [3]. Bottom ash, which is the-

object of this study, represents about 80% of the residues and contains various substances
that may pose a threat to groundwater quality (2-4).

Assessing the potential pollution risks of the residues is essential since bottom ash has
increasingly been used as building material or has been deposited in landfills with poor
landfill liner systems in Europe and in other countries during the last decade [S]. In the
US, bottom ash was commonly landfilled without processing, even though metals and other

materials can be recovered by magnetic separation and screening [6]. In some European -

countries {e.g. Germany, The Netherlands and Franceé) bottom ash is partly reused (about
60%) in road construction or as raw material for the ceramic and cement igdustry [7-9],
whereas in Switzerland almost 100% of the bottom ash is disposed in la d&s [6].
Until the 1970s, bottom ash was believed to be almost inert, but smcg;&eé\geveral studies
have shown that a number of exothermic reactions occur in ] [10-15]). Other
" studies have shown that exothemnc reacuom may cause acte e increase in the

and oxidation. Sudden ruptures of the FML may f
of water and warer vapour along the lemperat@@

50% of precipitation discharged in resp@seo‘to a rain event.
Due to their limited time scale, p studies on exothermic reactions {23-26] have

to be considered as a ‘snapshot’, h@&}ﬁving no information on the long-term development -

of the landfill temperatures. Morcover, many of the basic conditions have changed since
then. The incineration technique has been improved and the composition of the muaicipal
waste has changed. For instance, the heating value of domestic waste increased from 6000 to
8000 kJ/kg over the last two decades caused by recycling activities and an augmented share
of plastic contents in domestic waste [27]. In contrast to former landfills, fly ashes nowadays
are stored in underground repositories, and ferromagnetic scrap metal of a diameter >16 mm
_is usually separated out by a magnetic separator. With these changes the mineralogical
and chemical composition of the deposited residue has changed as well, thus puttjng the

extrapolation of published results to state-of-the-art landfills under question. s

o Lhc flexible polymer’
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The present study aims to provide data on the long-terin development of the temperatures
within a recent bottom ash landfill under normal disposal conditions. -

2. Experimental

2.1. Bottom ash description

The bottom ash in this study was produced by MSWI in Ingolstadt in the south of Germany
(MVA Ingolstad/Germany). The incinerator (installation year 1996) operates at tempera-
tures between 850 and 1200°C. The incineration capacity of each furnace is roughly 11 Mg/h
and the material remains in the combustion chamber for about 1h. Following incineration,
the bottom ash is quenched in a water basin. After this quenching 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
order to reduce the reactivity {28]. Prior (o deposition in the landfill, magnetic materials are
removed. The grain size distribution of the bottom ash (Fig. 1), determined according to
DIN 18123 [29], shows a badly sorted material with grain sizes from silt to gravel.

The determined bulk density has a mean value of 2.13 £ 0.15 Mg/m?. The geotechnical
water content (weight of water in a sample relative to the oven dry weight of the sample,
expressed as percentage, DIN 18121 [30]), measured after a 3 weeks storage period, ranges
from 8 to 15% by weight.

Although the bottom ash studied is a very inhomogeneous material, itSis in general
comparable with other MSWI bottom ashes investigated elsewhere [12@:@%011@‘ there

silt [ sand ] [3
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Fig. ). Grain size distribution of the examined MSW1 bottom ash as a function of fractional weight.
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Table 1
Bottom ash composition (w1.%)

Melting products and ashes  Metals  Ceramic  Stones  Glass  Organic waste

This study 82 8 2 1 6 1
Lichtensteiger (1996) RS 5 2 1 5 2

Reichelt (1996) 67 a4 Fy - 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 bottom ash ranges from 0.23 (dry) to
1.27 W/m K (saturated). It was determined with the thermal conductivity instrument TK04
(TeKa, Berlin/Germany). 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 belween
0.5and 0.6 W/mK.

2.1.1. Disposal site

The bottom ash landfill investigated in this study is loca(ed near Ingolstadt. The measured
average ambient temperature in this area is 15°C, with a recorded maximum and minimum
of 33 and —8°C during the observation period {(June 1997-June 2000). The measured annual
precipitation in this period was between 800 and 1000 min with a maximum between May
and July. The driest period was January-April. The summer rains tend ézcur in short
events with a high intensity. ‘&\

The geology at the 1andfill location comprises fluvial and alluv'gs n&\(s The elevation
of the water table is approxXimately 2 m below the base of the lamé@ groundwater flows
south towards the river Danube, which flows in an castcrl% Gg&x approximately 800 m
south of the landfill. \\}Q -\&

The landfill was constructed above ground adjacctb(*( RNt ide The base of the landfill
is 2 0.6 m thick mineral clay layer, covered by a 2 5 nT““ . made of HDPE Between the
FML and the bottom ash is a gravel dramage ayerdy
transported to acommunal waste water tre Nolan Two geotextiles qcparatc the bottom
ash from the drainage layer and the drainage34y@} from the FML. A schematic of the test
site is given in Figs. 2 and 3. The lcvelled&@ﬁnd directly below the clay liner consists of
sand and gravel. Therefore the capxllaqgﬁ%s}‘\‘)f water from the ground water into the mineral
clay layer may be hampered, leadi %b‘ﬁ forced desiccation.

Approximately 19,000 m® of bottom ash are deposited in the landfill per year at discrete
and irvegular intervals. The landfill is subdivided into four separated disposal sectors (Fig. 3)
(32). Sectors I-MII were already completely filled at the start of the study. Sector IV was
filled with bottom ash during the study period. The MSWI fly ash is stored elsewhere in a
hazardous waste disposal site. Sector IV, where the sensors are located, has a filled surface
area of 16,500 m? and a total bottom ash capacity of approximately 100,000 m>. The sensors
are located in the centre of sector IV, so no influence from the other sectorsis to be expected.
The surface of sector [V has not yet been covered or cultivated, so there is direct contact
between the deposited bottom ash and the aunosphere.
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Fig. 2. Schematic cross section through the bottom ash landfill in Ingolscadt (Germany) 6@2{8‘% locations of the
&

temperature sensors installed within discrete fayers (A-I). .
' SEE’
G’
QT EERD
) 0\&
2.1.2. Materials Y &

Temperatures were recorded using Pt-100 te e *seasors (R + S Components,
Moerfelden, Germany, measurement range frog Yo +300°C with an exror of 0.3%)
embedded directly into the bottom ash. e@ér{@\@\vem installed at the top of each layer
before the deposition of a new layer (engﬁ@gé‘bsors in layer [ which was placed in the
middle of the layer, 9 m above drain, seq&%ﬁ&o 2, Fig. 2). thus reflecting the temperature
development under ordinary disposal \%ihgement conditions. Each of the nine discrete
layers was equipped with two sens (%/g&ced at a horizontal spacing of approximately 1 m.

The bottom ash was deposited inirregular time intervals (depending on bottom ash
amount in the MSWI). The ash remained piled for 1-3 weeks on the landfill before it was
levelled flat to 150 cm thick layers by dredging. The bottom ash piles were located in the
eastern part of sector IV and in sector I1I. Bottom ash was not compacted and no temporary
liner was used to cover the landfill between deposits. There has been no other activity in
the test field area during the measurement period. :

Data were recorded using a DL2e data logger (Delta-T-Devices, Cambridge, UK) at
intervals of maximum 24 h. Additionally, in order to detect any temperature fluctuations,
data were recorded at intervals of 1 h from 6 April to 13 April 2000. The following climatic
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Fig. 2. Schemafic section of the hottom ash landfill in Tngolstadt (Gevmany) showin auagu of the temperatre
sensur tield and the four landfill secturs. 0&§$§é
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Bouom ash depositing parameters during the inst: ﬁ@ the test field and the carresponding temperamure
gradients during the firsc 50 days of depositing 6\(’ éo :

Layer Localization within Date of Q,Q}\mbicn( tempera-  Temperature of - Average rempera-
the landfill dcpositine)oocjo“ ture (°C) . the underlying ture gradient
) jayer (°C) ' (°C per day)
A at the FML 13 June 1997 24 RS 0.14
B in the drain 27 June 1997 212 17.5 0.16
Cc 0.5 m above drain 27 June 1997 n 212 0.23
D 1.5 m above drain 17 July 1997 26 325 0.4
E 3.0 m above drain 17 July 1997 26 364 0.4
F 4.5 m above drain 27 August 1997 b4 51.8 0.7
G 6.0 m above drain 24 October 1997 7 68.7 1.02
H 7.5 m above drain 1 November 1997 15 69.1 0.99
1 9.0 m above drain 3 February 1998 -1 : 61.5 Climatic changes
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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

tme period of 36 months from June 1997 to June 2000.

2.1.3. Heat transport
Heat is transported in the bottom ash landfill mainly by two ways. First, there is a con-

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

The conductive heat transport j can be calculated with the thermal conductivity of the -

bottom ash A and the temperature difference between two landfill layers (T5 — 1)
j=AxT—-T) M

The convection heat transport from the bottom ash to the atmosphere @ is defined as the
product of the temperature difference from the bottom ash to the atmosphere (I's — T1),
the surface A, the time period A7 and the therma) coefficient ¢ (6.2 W/m” K for the bottom
ash surface)

® = acA(Ts — TL) A (2)

3. Results

3.1. Temperature development <
<2§ o“"

The development of the temperatures (daily mean) in the dxﬁ(qc n@@rs of the field site
is given in Fig. 4. The mean temperature difference betw nsors in each layer
was between 0.1 and 0.5°C with an average of 0.24°C.

In every layer the temperature development starte X z'mcreme immediately after
deposition. During the next 2.8 & 0.3 months, theobo h temperatures increased by
about 75°C, depending on the layer position. "I& rate at which the temperatures
rose was between 0.16 and 1.02°C per day (T@f&@_ 5

In layers A and B (FML and drain) thq<m1 perature rise (0.14°C per day in layer

A and 0.16°C pcr day in layer B during o&&( 4 weeks) was followed by a levelling
off for the pext 2 months. Afterwards @'s&cBnd increase of temperatures, now at a rate
of 0.065 + 0.005°C per day was ob;ﬁ‘@l The maximum temperature (45.9°C in layers
A and B) was reached 17 moml@ @? the deposition of these layers. Subsequently, the
temperatures in layers A and B decreased at arate 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 bottom ash layers deposited above them and the heat flux from
these layers. The gravel in the drainage (layer B) and the FML (layer A) do not generate
their own heat.

Layer C (the lowest bottom ash layer) showed an initial temperature increase of up to
44°C (at a rate of 0.25°C per day) during the first 2 months of storage. The temperature
increase showed a first levelling off after a storage time of 18 days. After depositing layer
D, layer C showed a renewed small rise in the gradient of temperature increase. This
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increase was followed by a 6 month temperature decrease (0.36°C per month). With a
second temperature increase, this layer reached its maximum after 14 months of storage
time (49°C for layer C). From that time temperatures decreased at an overall rate of 0.3°C per
month.

Layer D showed a similar temperature development with an initial temperature increase
of 0.35°C per day. It reached its maximum temperature after 14 months of storage time
(56°C) and decreased then with an rate of 0.3°C per month.

In layers E-G, the temperature development after the initial increase (with its maximum
at 87°C in layer G) shows an oscillation with a period of approximately 12 months. The
monthly average temperatures (dotted line in Fig. 4) decline at a rate of 0.3°C per month
in layers E and F and 0.9°C per moanth in layer G.

Layer H shows a similar temperature development. After a storage time of 80 days, the
temperature increase in layer H levelled off. By depositing layer I, the temperature in layer
H rose again for the next 50 days and reached its maximum with 72.2°C. The trend in this
layer indicates a decline of temperatures at the rate of 0.6°C per month.

At the top of the landfill, layer I, the initial increase was followed by a rapid decrease
and a following oscillation with a period of 12 months. The minimum temperatures were
reached during winter, the maximum temperatures during summer. The temperature curve

also shows an oscillation with a shorter period (24 h) reflecting the daily ambient temperature
fluctuation (Fig. 5).

—0— layer H Oé? N

—O— layer | \\}Q & ]
204  —A— ambient temperature DA N

Temperature, °C

-5 ~

Y v v \j Y v v

T T T T
000409 000410 000411 000412 000413

Date

T T
000406 000407 (00408

Fig. 5. Influence of measured daily temperature fluctuations (recorded for 1 week at intervals of | h) on sclected
bottom ash layers. :
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Three years after deposition, temperature development in the upper layers shows an
overall decrease with a seasonal component. The lower layers in the lower landfill follow
this overall wend, but they do not show the seasonal influence.

4. Analysis

There are several factors which are suspected to influence temperature development. A
simplified description of the temperature change (AT) within a representative elemental
volume (REV) leads to Eq. (1) as the sum of heat production (Eex,) due to exothermic
reactions minus the heat consumption from endothermic reactions (Fenq) plus external
input (Fi) minus heat loss (Four). ' '

AT = Eeyo — Eena + Fin — Fou . €))
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 convection heat transfer between the REV and its environmental (e.g.
other bottom ash REYV, drain, aunosphere). On the field scale, each layer is considered as a
REV. ' ‘

The key factors influencing the temperature development thus can be defined as

L. the temperature gradient to the underlying layer or, if there is no underly&g layer, the
ground of the landfill, c.})

2. the temperature gradient to the ambient temperature or, if another la@@g\\é on top of the

REV, the temperature gradient to the upper layer, < déw\ 3
3. the thermal conductivity between the REV and its enviro 0 s‘b‘\
4. the convection heat transfer from the bottom ash to the démgepl °re.
5 (hc ratio between heat producuon and the heat flux qndaries of the REV, which

6. the effect of the precipitation as transport and

. In the following section, the effects of these fagl \ will be assessed semi-quantitatively
based on the measurements of temperature lg Sment.
G
5§

$)
4.1. Temperature at the bottom of ea @@
S ¥
There is a positive correlation (%ﬁ = 0.983, N = 6) between the tcmpemmrc 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 increase 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 and 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 in
layer G, where the temperature of the underlying layer (layer F) had reached a temperature
of almost 69°C when layer G was deposited. The lowest rate was observed in layer C, where
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Fig. 6. Calculared gradient of temperature increase of the different layers vs. the temperature of the underlying
layer in time of depositing the next one (shown is the regression line).

the underlying layer, which does not generate heat at all, had a temperamr%??g only 21°C
(see Table 2).

‘QQ}
. \‘\‘ A
4.2. Ambient temperatures 0(\%5 &
Og? O
There is a statistically significant correlation (R? = QPN = 522) between the

temperatures in the top layer (layer I) and the ambie gt Riture (Fig. 7). This effect is
observed to be less pronounced with increasing dé’b\t ¢he l1andfill. Layers E to H show
an oscillation in bottom ash temperature after h 9 :g, .3."".. hed their maximum temperatures.
This oscillation has a period of approximal npnths and reflects the annual ambient
temperature development with a delay of 2 ‘?or layer H, S8 days for layer G, 82 days

tor layer F and 112 days for layer E. This g@ogvﬂ g delay reflects the thermal buffer capacity

of the bottom ash. @Q
S

o°o°°

4.3. Surface-to-volume ratio

Heat flux () from the bottom ash towards the coaler air is an important factor influencing
the thermal development in the laundfill.

With an upwards conductive heat transport in layer [ of 2-35 W/m? (with an average of
15 W/m?) and an average convection heat transport of 70-250 W/m? (with an average of
105 W/m?) from the heated bottom ash of layer I o the air during the 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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3 - ;

R2=0.788, N = 522

26 4

20

Laysr | temperaturs, “C

Ambient temperature, °C

Fig. 7. Recorded ambient temperature plotted vs. recorded temperatre in layer I (shown is the regression line).

There is a correlation (R? = 0.987, N = 4) between the surface-to-volume
ratio (s/v) and the maximum temperature in the observed volume. The maximum tem-

perature increases with decreasing s/v (Fig. 8) from 50°C (layer C) to 87:€ (layer G)
(see Table 2). >

—T v T v
g5 "'~».10 m' \_ = 7.5 m landfill height
landfill height N

Temperature, °C

R2=0987, N=4
50 M LI T L M T T T v T

05 0.8 0.7 0.8 0.9 1.0 1.1
Surface/volume

3 m tandfill height

Fig. 8. Calculated surface-to-volume ratio of the growing landfill vs. the maximumn temperatures in the middle of
cach volume at the given land@ilt height (shown is the regression line).
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4.4. Precipitation

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

Although we observed that rainfall passes through the landfill within days (there is a
direct discharge responding to rain events), precipitation seeping through the landfill body
was not observed (o have a significant effect on temperatures in the bottom ash (Fig. 9).

Seeping water passing the landfill showed a temperature increase regardless of the inten-
sity of the rainfall of approximately 11.5°C. This is equivalent to an heat extraction of only
0.1 W/m? 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 the
landfill body and on the temperature of the leachate. The temperature decrease in layer 1
during this rain period is mainly caused by ambient temperature fluctuadions (Fig. 9). A dry
period in spring (26 March 1999 until 30 May 1999, 120 mm 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.

5. Conclusions
Ly
The monitoring of the temperatures in a MSWI bottom ash landfill oy%r@\}—ycar-period
showed a maximum temperature of 87°C 3 months after disp%al wed by a decrease
over the next 33 months. Temperatures at the FML reached aah: \ﬁg of 45.9°C after 17
er month. We estimate

e, .. . Q
and oxidation in the FML, desiccation of the minesal

® @er) for the next year. These
temperatures may jeopardise the integrity of the h'é}} $
\'J

tg}: depolymerisation of the HDPE
and desiccation of the clay layer, resulting in\ ‘:‘ﬂ, &

? Qe‘gcap'mg into the groundwater.
From the temperature development, it,can Be”sedn that the main temperature increase
P & pe

due to the exothermic reactions have a timg:» @of 2-3 months, after which the reaction

activity decreases. This suggests that thg\timé:% ash should be stored in thin layers or small -

cones (which have a favourable s/v r@ﬁ)ﬁ@)‘r at least 3 months prior to the final disposal.

The disposal should be given a@iﬁ@ﬁ%am amount of time (o 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 can be concluded that the disposal
of the next layer should not start before the rﬁ\aximum 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 the
time before depositing a new layer should be approximately 3—-5 months.

If that ume lag in the filling procedure is not possible, other cooling measures (e.g.
reinjection of landfill leachate) have to be brought forward, since the precipitation shows a
negligible cooling effect. In 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 2 minimum and no further temperature rise
is to be expected (at least 1 year after the final deposition of the bottom ash). A premature
recultivation may lead to an additional temperature increase within the landfill body unless
the exothermic reactions have decreased significantly.
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Ke: Petition 295/2005 on Nevitt landfill project -

Dear Mr McDonagh,

As you are certainly aware, a petition about a planned construction of a large landfill
facnhty in Nevitt (north County Dublin) has been presente \%cﬁle European Commission
by Mr. James Lunney in September 2005 on behalf Qis\@ Nevitt Lusk Action Group
against a Superdump. This petition has been reggﬁ ﬁ\gnder the reference 295/2005 and

has been examined by Commission services Qgio X sis of the information provided by
the Petitioner. Results of a preliminary analg& aye been reported to the Members of the
Petition Committee on 24 April 2 ‘§ the Commission indicated that an

environmental impact assessment. 6& q\19‘% carried out and that, at the time, and

considering that no authorisation h ‘éen granted for the landfill, no potential breach
of the (waste) legislation could 5@@5& 1ed.

\o 59
Following a further anal <by Commission services based on supplementary
information sent by the B&&nﬁwr 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 near an aquifer (the Bog of the Ring) which -
produces drinking water to local areas and would be potentially affected by the landfill
activity.

In 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

be reviewed at least every 4 years under Directive 80/68/EE
indicated to be 8 years. In this respect, the license should be revi
legislation. '

Office: BU9 03/142. Te!ephone direct line (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 lack 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 registéréd as a drinking water protéctéd area under Article 6 of

" { Directive 2000/60/EC (Water Framework Dlrechve), which does not seem to be the case.

This legal requiremént is linked to avoid deterioration of (ground)water quality in order
to reduce the level of punﬁcatlon treatment requlred iy the productxon of drinking water

.the Commnssxon requests the Insh Authorities to take oo
z\pproprlate measures-to -~ i :

T . TN o LN S R U,

T
3 h
e

-

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

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

e Take appropriate measures to avoid deterioration of groundwater quality.

To enable the Commission to keep the Petitions Commlttg&gjﬁmned [ would be grateful
for comments and additional information within the.ne months.

R

Yours sincerely,
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Att_achmeht no.: 7 -

’.‘

.

Please refer to the Environmental Protectign Agency website www.epa.ie to view the full waste
licence application and submissions ref no.: WO 167-03, Indaver ireland Ltd, Carranstown, Duleek
Co Meath. {Incinerator)

?

Attachment no.: 8

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

O
Attachment no.: 10 S

S
SN
Please refer to the Irish Plannirﬁvﬁlthority website www.pleanala.ie to view the full planning

application and decision to g éﬁt approval, application ref Poolbeg incinerator, Dublin City,
applicant: Dublin City Coygéﬁg.

Attachment no.: 11

An Taisce report issued to Health Minister, Dr James Reilly and Environment Minister, Phil Hogan on
08/04/2013 highlighting the large number of deaths in Irefand 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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D013.9- 63,
b Ko I,

Noeleen Keavey

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

----- Original Message-----

From: Lisa Howley [mailto:howleysbutchers@eircom.net]

Sent: 17 June 2011 12:46

To: Brian Meaney

Cc: Declan

Subject: Proposed Waste Licence at Murphy’s Quarry, Hollywood, Lusk, Co. Dublin

Hollywood Road

The Tooman

Lusk

Co. Dublin

Environmental Protection Agency

Waste Licensing Section
Co. Wexford

Re: Proposed Waste Licence at Murphy’s Quar

Ref: W0129-03 S
R
. O &ﬂ
S
SES
Dear Mr Meaney RN
& N
In relation to the above proposed waéiéglicence application and in particular the oral

hearing taking place at the momen Ek?would like to strenuously voice our concerns on the

impact this licence, if grantegé%pﬁuld have on our family.

We are local residents of the area living approximately 280 - 300 meters from Murphy’s
Quarry (in fact the boundary of which is clearly visible from our kitchen window). 1In
order for vehicles to access and egress the quarry they must pass the front of our family
home. Due to the gradient of the road - an extremely steep incline has already, on
numerous occasions, caused HGVs to overturn. From a safety perspective alone this as well
as the possibile risk of spillage of potentially hazardous materials and noise pollution
are very worrying. If this licence is granted the volume of traffic would, no doubt,
significantly increase and, we feel, pose an even greater risk to our family.

Due to the fact that asthma is prevalent in our family the potential environmental and
health risks of airborne ash is very concerning to us as we have 4 children all of which
suffer from asthma. Our youngest daughter (aged 7) is on numerous inhalers on a daily
basis and has had to attend hospital, on occasion, for treatment. For this reason alone
we are already restricted from opening our front windows due to the excess dust which
already exists from the large volume of HGVs travelling to the quarry which, in turn, can
trigger her asthma. '

Other areas of concern are the threat of possible contamination to the water supply and
also the property devaluation. We have recently tried to sell our property and have
unfortunately been unsuccessful which we feel is fundamentally due to the waste licence
application as well as the proposed Tooman/Nevitt landfill site which is also situated
within very close proximity to our home.
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We feel the proposed site is unquestionably not suitable for such a development as its
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 http://www.messagelabs.com/email
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