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56 DISCUSSION

The résults of t-he:- emissions {rom the sludge drying system are prcsemf:d in Tables
- 4110 4.5, Theresults for each parameter are discussed belaw:

Odowr

The results for the odowr sampling are presented in Table 4. 2 The odour level of

2.920cwm’ is considered elevaied. It was described by the odour panel as

having a petrol fumes/combustion gas character. On-site oy_seryatmns.nmed that

the odour was choking in nature indicating potentially highﬂ-'lex_féis of both carbon
‘ mqnoxide.and-organics. B

While the odour level from the final emission point is elevated 1;1 is important to pu
Cnese results mto perspective by attempting to © églate themi 'to - ambxem guadeline
values -There are no odour limit values or gqgﬂchncs in lreland fox this paiticular
type- of mdustry. In such an abqencssagénuon may be peud to accepted and
adop’(ed Eulde‘lmes for odour. Iheé’ gtﬂdelmes arc most apphcahle to. WwTWs
Howe»er thev may be used fur&eéﬁurposes of this basehne survey
. é’\@&(\é .'
By deﬂmnon tou/m® g\‘%cf& detection threshold of 50% of a panel of traiped
' Obsen‘ers workmg n E@Q%ciour free environment. The reca@rtmn thrf:shold is
~about S times this @%centratmn ie Sowm’. The background for this stems from
a: pubhcanon enﬁ?led “Odour Control - a concise guide’ by Valentin F. H. H. and
‘North AA. Wan'en Spring Laboratory. 1980. In this pubhcanon. it was' stated
that it is genera!lv accepted that odour concentrations. between 5 and 100u/m’
a_bove thc,‘bg.’sei‘me concentration give rise to a faint odour _a;hdfthat only a distinct
odour (concentrations greater than 10owm?) gives nse to a huisance.
Furthermore, Nielson et al™* ! proposed that a faint.odour was an acceptable
threshold criteria for the assessment of odour as a nuisance. This repott stated
that. it was generally accepted that odour concentrations of between 5 and
10<mfm would give rise to a faint odour only and that oniy a distinct odour
(concentmuon ereater than 10ow/m”) would give rise to a nulsance

While these. guidelines arc most applicable to the sttt oiliogsr environment,
they are’ néverth_eless important goalposts for qua‘litat'ive‘ly assessing whether
ermissions from point sources impact en the recelving environment. In relation to
this point, there is 2 strong probability that odour emitied at such levels will have

a ncgative impact on the receiving environment. The extent of this impact will
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depkmci on.a number of factors including meteorological Q@ﬁditipf;ﬁ, topography.
" nearest sensitive r_éceptors, building heights etc. To dc:lcﬁnirse such an impact
: quantitati;(gly.,thé most useful tool to employ is air diSpersibn,-mOﬂeiling.

Modelling - will clearly indicate the extent of any impact.on lhssmroundmg
locality. Furthermore, the naturc and location of this cfniésiox_l -pbinf bampers any

adequate dispersion, |

- The final eﬁiééioﬂ- point of the rolary evaporalor at the Castlebar 'Ww’!"-w is
located at the rear of and outside the Siudge D‘ewuieﬁng'bui]ding. The stack
itself is apb'mximalely 3m in height and sits on top of a waterféitrié acid bath. Its
efflux beight is dppmxlmately 10m which is much lower than Sludge Dewatering
I:Bmldmg ' These nearest sensilive receplors are a L!uster of & ‘houses, situated

' japproxlmatelw 20-30m 1o the west of the emission point acrosq a stream. These
houses arc’ pnvate and newly built and situated higher relanve to the WwTWs.
The, prmallmﬂr wmd direction in the area is westezly i ie. ﬁom the WwTWs to
.- ‘these new houses. - Therefore, due 1o the nature gind locauon of this emission

. point. Ihere 15 hke!v that the emission may cau *\% nmsancc at this. [ocauon
B

Organics. -~ _ &,

5 ; : \\o é : :
.The iexels of Orgamc'-‘. aeteeﬁd‘ﬁ\re relatively low. Any’ water soluble orgamcs_
, ’have been' absorbcd in e@@%e condensers or the waterlmmc acd: bath The
. msultq lndlcate that orgdﬁus are not contributing sxcmﬁcantly to: the odour levcls
Afmnes ama' Ammvnm

Levels of : ammoma and aliphatic amines were detected at lcrw concentrations. It
is unlikely lhat ammonia, due to its high odour threshold of- Z’v.?vnr,qg/m1 Note 2 i)
comnbute to. 1he overall odour loading. In relation to the amines; Jow levels were

also dcte:cted Howcver, some of these amines may have low odour detection

W P P B PR BN DR PR OPE TR BN OB OWE W W WM OWR oW @ oM W

__thre‘:holds and hcnoc at such levels contribute to the odou' concentration
' detected

H p&rogeré Su!piridg and Mercaptans

The sutphur compounds including dimethylsulphide were not detected above the
analytical Lxmm of detection. They are likely to have been knocked out in the
) 'nludge dr\ mf-’ progess. '
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Combusfion: Guses

DiéSgl is used 10 power the siudge drying system. 18 -20 lgaih')ns p_er‘ houx are -

. _ consumed. ‘As a result combustion gases are produced. - The level of catbon -

' - . monaxide ‘IS considered high and indicates that the <ystem 1s 7ot runming
eﬁic:enll} For efficient combustion using diesel as a fuel the oxygen level
shouid be around 3%.

Carbon monﬁxide ts a colouriess, odourless gas which is insoluble in water. It is
produced wheﬁever carbon or carbon containing compounds are burnt. in air. It is
 also very: pomonom as it combines with hasmoglobin in thc biood, making the
; blood unabic to transport oxygen around the body. The fac& that it is-odousless
‘makes it pamcularly dangerous. However. as a constﬁuem ol’ petmi fumes, i
combination with organics arising from \.ombustlon 11 creates choking
sensationin the throat. Tt is quite Jikely that gg:s will cause a nuisance at the

nearest sensitive receptor. &>

\(\
>
&Y Q@ '
In summa.r} the ren.ultq indicate thgo?@ odour C(mcentrat:on is ele\«ated and may

give Tise to a nuisance at the éﬂ%g&t sensitive receptor. The uuhsanon of air
dispcrs:on modcllmg techrgﬁi@\would assess whether an unpact exists. -The

. ch.araciensatmn -of the gd@&i‘ indicates that it is compnsed of.a oomplea mix of
orgamcs and nitrogen c&\ﬁnpounds such as amines, ammoma and the .oxides of
mtrogen. - Furthe: , there are high levels of carbon mcvnomde enmitied from
the process whxt@p*\"trong,h indicates that combustion is not eﬁiclent

Nore 1+ ;C'jar};;ran C.R and Misselbrook T.H. (1991). Odour Em:ss:om ﬁom broiler chickes &i;
] C)dcmr and arrtionid emissions from livestock Jarming. Nielsen V.C., Vc:onbxrg.f H, and L Hermitc .
P (edv) Efsirvier A pp[aed Science Publishers Lordon.

Nore 2: Odaw Conirol - a concise guide” by Valentine F. H, H. and North AA. Warren Spring
Lahararory. | 95’0
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'The abatement Up‘ﬁons described below ave based on the resuits of the air quality
analysis: camed out on the final emission point. The resuits indicate that odour

and carbon monoxide emissions are the main pmblems areas that aged 1o be
addressed.

Odeur Tréafr_nem
6.1  Water Scrdbbing

The’ odomus sir from may be cxtracted via a fan system t‘m'ough a packed tower
water’ scmbber or equivalent. This will succeed in resaoving amy soluble odorous
compcrunds present in the air such as ammonia, and. ether sofuble OTZAMICS. This
may i ‘tself be sufficient to reduce the vdour 16 levels which will not ereate a
muszmce depending on the ltocation of gé”@neareﬁ Tecepior. Typqcai odout

| removai efficiencies of water bCl'ug’bl syctcms are 50-70% remcval of total
odouf This level of treatment w Jid ot penerally be oons:dered 10 be efﬁcmxt
Howex er. the instaliation of é&‘?ég‘h level stack may be. suﬁiment to'give adequate
d:spersmn Water scr%lpﬁ@ will not remove ze‘atwely insoluble compounds
such as organic subsﬁ(’gﬁes which are known to hﬂve Ieiauvely high odour
thrcshoids‘, Wamr%gﬁ?‘bbmg systems are generally oncx:—thmugh and thus waler
consumptmn c%g\\i?c an issue as can the creation of a secondary effiuent.

: 2 s
62 Biological Treatment

The waste gas siream may be extracted thrpugﬁ"{é'bi‘oiogicé,l: odour comtrol

system. The biojogical system wauld be isoculsted with ‘specific bacterial

ctitures 1o oxidise volatile organics. ammonia- and organic sulptudes. A

bxoiomcai svstem utilises a2 biochemical process . by which the odorous

Lompcunda are biologically oxidised and any acidic by-products sre neutralised

] by the shell packing material. Ammonia is also oxidised 10 its aqueous pitrate
3. | < andmivie forms. '

T jptcai odour remova! efficiencies of biological syste’m'; can be in the order of
#95%. - Generally the capital cost of biplogical trcaimem instailations is higher
than of dry scrubbing sysiems. However, running costs are ususlly significantly
“lower and biological systems 5 to 10 year life evele costs compare favourably

with other technologies. The avalable footprint on-site can be a factor when
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deciding which solution to implement. It is imporiant to poiot out that biological
systems. gencralh have a larger footprint than other Iechnologies The waier

- usage for biological systerns is significantly lower than mxee-through waler
scrubbing as the water in continuously recycled through & sump with only a very
small fresh water top-up.

Carbon Mpnoxiﬁ"e Removaf
6.3 Carbon Monoxide Catalyst

The monitodﬁg results have revealed high levels of carbon monoxide emined
. from the process. This has indicated that the combustion process is not efficient.
| The most e.ﬂ"ecm e way of reducing carbon monoxide is 16 install a catalyst. This
| abaiement technolog)' is based on the carbon monoxide.to_carbon dioxide
conversior which takes place on platinum plates. The features of this technology
include a high:surface area and low pressure d(g,p across the plates. The system
requircs a: hloh operating temperature of gr&@tex than 450°C to work efhciently.
Typical removal cfficiencies are in @erﬁrder of 99.9%. it 15 a very efficient
sysiem mth little runming costs ﬁ@mstalled ﬂowcven it is extremiely costly

and 18 dependent on the volurQ@% throughput.
KO x
64  Flame Optlm:sauon Qd AK\Q)
s
1n otder to 1mpr0‘gp'~‘th€ combustion efhiciency of the proc.ess and lower the level
of carbon mon&:de emitted, the flame dynamics should be assessed. This may
be. done by reducmg the temperature of the flame. If this is the preferred method
of carbon monoxide reduction, it is recommended that 'rhe setvices of a boiler

engmeer be employed

In i:onc:llisio'n._an}' of the above options may be suitable o meet requirements.
The decision should be made taking all factors into account including removal
weeds 1.¢.efficiencies, water usage and availability. space requirements and any
potential future expansion and development. Furthermore, consideration should
be made for dispersion requirements, nearest sensitive receptors and stack
heights. | Once an ebaiement technology has been chosen, a stack height can be
assessed to ensure adequate dispersion of cmissions and p‘ompliame with
a}mb'ien'i‘ air quality guidelines at the nearest receptors using advanced air
dispersion modelling technigucs,

AT T e e
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KNOCKTOPHER, CO. KILKENNY, IRELAND.
Tel: (056).68679.  Fax: (056) 68996.  E-mail: rofospir@iol.ie

"FOBIN CONSULT]NG ENGINEERS
MARKET SQUARE

CASTLEBAR

CO. MAYO.

4 April 2003

DearM.u:hae] - \\}QZ}\‘:}‘&

- With re@rd to your e»mml of Thursdg%@}\pnl I reply to the i 1ssues that you rzusad
myouleﬂcr e RN _
‘ <<O QQ\ L.
1) The ca:bon ﬁlter system &(Casﬂebar Waste Water Trealmem Plant was
. designed by Caibon I(@‘k (UK) Limited. The air volume and odour content
~ from the dryer was identified from odour analysis test carried out by Bord na
- -Mona &t this plarit in 2002. With this information Carbon Link: (UK)Lumted
* advised the type and quantity of carbon to be used.
This System contains two types of carbon media, one layered above the others
with a cavity between. Carbon A ~ Filtracarb SA62 is used: for odour removal
and carban B Fﬂtracarb EX64 for final polishing, .

ii) The quant:ty of ca:bon initially installed was sufficient far tWeIVe months

- operation. . With the inability of the fan to push the exhaust through this

*  quantity of media, Carbon Link (UK) Limited advised us to:remove a quantity

. of the miedia and replace as required. We therefore removed three quarters
with the. Temaining quarter to be replaced every three months. The carbon

. does not discolour or reduce and the only physical way to identify that the

- media is spent is by the re-occurrence of odour. The present quantity of

carbon * was mstaﬂed in the second week of January 2003.

i) . The carbun rnedxa has to be removed manually and replaned using a screw

conveyor. - This replacement will be carried out by Roto Spiral lexted on the
week: begmmng Monday 7% April 2003.

EPA Export 26-07-2013:01:04:46
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ROTO SPIRAL LIMTIED

If you have any other queries please do not hesitate to contact me at the above
number, ;

Yours sincerely,

SALES & DEVELOPMENT MANAGER

¥4 TOTAL PAGE.QBEZ 44
EPA Export 26-07-2013:01:04:46



»t
St TR ——— R

h__— ==
=== = ‘?_‘p“___-—
&
&
H S
B , og?’ <O
_ QUOTATION No: Q@%@S‘? 040
&
= i (\& ’\O
S O ,\6&\
ATTENTION: %@\ Mr. Larry Doyle
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S Knocktopher
- Co. Kilkenny
- PREPARED BY: Ms. Joan McCormack

DATE: -

A PROFOSAL TO CARRY OUT ODOUR
SAMPLING AND SUBSEGUENT CREMICAL
CHARACTERISATION OF THE ODOUR FROM
7#0 CARBON SCRUBBERS AT A SERAGE
TREATMENT WORKS IN CASTLEBAR ON
BEHALF OF ROTOSPIRAL LTD-

Environmental Scientist -

30% Qctober 2003
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18 DUCTION
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FoUowing & recent conversation with Mr. Larry Doyle of Rotospiral Ltd., Bord ma
M6nig, Technical Services are pleased to present 2 proposal for odouz monitering and
its characterisation.

The following scope of work has been proposed;

Momwrmg of twa emission points for the following compounds:

» Odour ‘
» Hydrogen sulphide
( » Mercapians
»  Ammonia
» Amines
» Orpenics = - éo&
'» Combustion Gases S
_ R (@\é\
S
Qo.@6
SN
L
&
LS
QN
({Q\ *‘\\Q
R
&
\'0
. Qég;\
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B
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18 METHODOLOGY

Samples of gas of spproximately 80 - 100 litres will be collected via Teflon tbing into
Tedlar™ gas sampling bags bv means of the "lung principle” method. Using this methed,
th:sampl bag:shausadmas.,alcd carbuoy that is evacusated usmgasmall a,rpump
The volume ofa.sr removed fiom the carbuoy is replaced by sample gas entening the bag,
thus m:dmg conrmnmaucn of sample by pumps or meters. Samplmg shall be cagried
out in accordance with German Standard Method VDI 3881 (1987)

The samples will be analysed by Dynamic Olfactometry. The instrament used will be an
Olfactou:ai—e Olfaf:tometer (Project Research Amsterdam) and. th: analytical pm:edm'es
were in accardance with the CEN Standard TC264 (1999) usmg 2 wained panel of 8
assessors. Thé:odour concentration of the sample is expressed in odour units per cubic
metre of gas (6w‘m3) These values, sometimes referred 1o as "dilurions to threshold" are
equivaler 1o the sumber of times the sample gas m&gﬁ‘%d dilution with edour fre¢ air 10
~ reach the panels odour threshold (i.e. tne\\§:c§&nmon at. which there is & 50%

pmbablhty csf the panelists detecting the o@ﬁ}@ The results are expmssed in ow/m’,
Q\Q » _
Q@
@c,\\ &
& Q&o**

Smnplmg and ana]yszs is coﬁ@“&:ted in accordance with NIOSH standard procedures
which: mvolve collection &@‘? samples into a solution of dilute sulphuric ecid and
a.n.a.lyms using’ ammoru} ion sclective electrode. Samples are collected through 2

series ‘of four inipingers using specialised SKC sampling pumps ata flowrste of
appmnmatclv 1Y/mir. The first two impingers contain 0.1N H; S04 (Sulphunc Acid),
the third impinger is empty and the fourth conrains silica gel. Sampling is carried out
over-a 30 minute peno:i The results are expressed in mg/Nmm. 3 3

22 Ammnma

23 Organic Compounds
 The sampling and analysis of Organic Compounds will be condusted based on NIOSH
standard methc’:d's;. A measured volume of sample air is drawn through a adsorption
tube at a known flow rate of between 150 — 250 mi/min. by means of an inwinsically
sefe SKC air pump.  Sampling will be carried out over a 30 mimite period.

Afier exposure, the tubes are delivercd o the Bord pa Mona Technical Services
analytical laboratory where they will be desorbed using an appropriate solvent and
analysed using Gas Chromatography Mass Spectrometry, This system consist of an

Bord gz Mora, Environmeeniol Consulioncy Services Poye I
ety 63
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Agilem 6890N Gas Chromatograph interfaced with mn Agilent 5973 Network Mass
Spéctrdamtﬂ and equipped with a high resclution capillary coh:mn-al’lowiag for the

. detection and resolution of these components expected 1o be presert. The results s
ea;mmd in mejm

24  Aliphatic Amines

Sampling and apalysis of aliphatic amines are conducted in accordance with the
following method: a measured volume of headspace ir is drawn through 2n impinger
cohtaiﬁine approximately 10mls of distilled water hy meanc af a specialised SKC
sample punp at a ﬂow rate of approximarely 1L/min approximately, Samplmg will
be carried out ovez & period of approximately 30 minutes.  After sampling, the
. o ‘rlmpmger soiunon is returned 1o the laboratory for analysis by Gas. Chromatography
with Flame Ionisation Detection. This system consists of 2 Hewlett Packard Gas
Chromstograph equipped with 2 packed column specific for the separation of

individual aming somponents in a solution. The reeugz%m expre:ssed ! mg/m’.
‘ : (\

<O

i Mercﬂpians an'd H}(dmgcn Sulphide ag?’ \\\\‘éﬁ

Q S
Samplmg and analys,;s of sulphur cog%o‘ﬁ:ms (to include hydmgen sulphulz digethy]
sulphide and ‘rnercaptans) is mqﬁi@%ed in accordance with the following method: a
kaown volume of h@dspace@ir\\v?as drawn onto 2 molecular sieve tube by means of a
SKC ‘pump &t flow rate of gﬁ'prcxsmately 100mVmin. Samphng will be carried out
over & penod of: approx,\@@tely 30 minutes. Following desorpnon m the labaratery,
the samples areanalysed by gas chromatography with mass specrrmnetry The resalts
. are expregsed m mg/m

26 Cg:-mbmum Gasas.—

A Profilyser G-as ADBJ?SEI‘ is used 10 measure combustion gases. Thfs is a technically
m‘fer:ted muitlmcte.z containing a number of electro-chemical-sensors spc:nﬁc

Oxides-of Sulphur, Nitrogen Oxides (as NO3), Oxygen and Ca:rbon Monoxide. The
resulis are. expressed in mg/m’.
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Bord ne Mdra, Erw.rrmzmxfﬂmf Cornsulfarcy ._'i'r'rv;a < Page 4
(ciober 713

EPA Export 26-07-2013:01:04:46



Q031646

31 ILAB Accreditstion

Bord na Mona Techpical Services anslytical laboratories: wcr: award:d ILAB
aocreditation by the National Accreditation Board (NAB) in 199? Irhas always besn
the policy of. the. laboratories to achieve and maintain a high standard of qualiry
consisient with chen't s reguiremenrs in all aspects of the vmrk carried out 'within the
jaberatory.

NAB s a member Uf the Intemnational Laboratory Accreditation Coo'pcraﬁon (ILAC)
and the J;uropean Co-operation for accreditation (EA) bave ad'cipfr.'ed 1SO 17025 as the
mew standard for its laboratory accreditation programime. All labmﬁIDnes have been
required to ifnplement a wansfer programme from ILAB accreditation 1o ISO 17025,
From Jannarv 2002 NAB will assess laboratories against ISO 17025 only.

3.2 Ac'créditeﬂ to iso‘ii‘_mzs &
\\Qé Ny
Thas Tew standard contains all of the re@‘@g@nem& that tesrmg laboraiories have to
| mest if they 'wish 10 demonstrate ﬂa@%ﬁy operale a quahty syst:em, are- iechmcally
mmpeient. and are able to ;,enerag)s%éﬁ nically valid results. ISO 17025: incarpotates
all those reqmremenis of 18%@@? and ISO$002 that are relevam 1o thf: scope of
t:stmg services that are coy&rgﬂ%y the laboratory's quality system: Thus a laboratory
that complies with ISO 17@2% will therefore also operate in accordance with ISO 5001

or 1S0 9002, &
' QO

:Bc’nd ne Mcna Technical Services Analytical Laboratory. implemented 2 tramsitica
jp]an ta ISO ‘17025 The NAR audited the laboratory’s transition to 1SC 17025 in
September 2091 Following this audit the NAB approved Bord na Mona
' Enﬂmnmt‘:ntal Consul‘nancy Services laborgiories for transfcr cf accreditation to IS0
17025 on the 16fh of November 2001.

33 lnteriahnrﬁ'tei'}“ Proficiency Schemes

To ‘ensure ‘the accuracy of the analytical testing we participate in several extena
: pmﬁcxency sthemes The ongoing competence of the labormo:y and its staff is
" assessed by ‘participation in various inter-laborftory proficiency testing schemes, such
--as Aquacheck and WASP (UK) and the EPA scheme orgamsed for enmmp_memal
' laboraioncs throughc»ut [reland.

Bard tia Méne, Environmentul Consuliancy Services - Poge §
Ocrpher 63
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24 EPA Qaality Control Register

Bord na Mona Technical Services Analytical Laboratories. peﬂomxame in this scheme
has allowed its listing on the EPA’s register of Quality Ctmm:lled Labammms. Both
m:radtted am mn-accredned test methods are assessed by ﬁttese schemes,

38  QOuality Centﬁlzéuﬁjm

_ Bord na Mona Environmental Lid consistently strive to improve the quality sf the
analytical work out i its laboratonies. The laboratory has a full time Quality Cantrol
Manager who assists in the organisation and execution of the ext:nswe programane of
internal Quahry Audits. These quality audits examine all aspccts of the laboratory’s
; Qmahty Sysicm, mth parhcular focus on auditing of test methods, and enable potential
( _ pmblems o bﬂ highlighted and immediate corrective action to be taken

36 Contrsl Chain of Custody &

(3&

As part of rhe Quahty Svstem in place at %ﬁg&a Mona, Emmﬁmemal Liraited,
| measures are takzn ‘to ensure controlled c@ﬁ%ﬁ&f custody. An ouﬂma of the cbmn of
- custody is-given ova:lmf

Bard na Mdwe, Environmertal Consultancy Services Page 6
October 83 |
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' Date | - StackID Volums Flow Témpersture 0C)
Smapledl | (MNea’/ar) 8 Byt
1 20m1403 | Shidge Drying 1.300 L 165 ¢
. Stack ; '

Note 1: Results refizmmced t 0°C and 1013 355Ps,

. Table 4.2: Qdour Results
Date | . Swack ID Concentration Msss Emission
Sampled | . (ounty ()
20/11/03 | - Sludge Drying 7639 89
T gl
20011/03 | - Ambieotat <0 1 7005
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sed Tabledz Ammehi¢ fmpiager Results " q"‘” |
- Date | Stack ID @;Q@ﬁoncmtrmon Mass Emisamn A
Sampled | . S (mgNm) Geefur)y
20/11/03 Sludge tg;;({mg <10 L
2011403 Ambzem at <10
g 'HoumngEstme
Pmmeter
Notz 2; R&suhsaremfé:m::d‘mﬂ"c and 1013,25kPa
. .. . Tabled.3: Amine Impinger Results >"> |
| DPate | - Stack D Concentration Mass Emission
Sampled | - - (mg/Nin’) (kgrlin)
'l 20711703 | Siudge Drying e o
| Smck
2011/03 | Ambient a1 <10
Hoﬁsing Egtate
Perimeter

N«a:z Resulis are eferenced o 0°C and 1013.25kPa
Note 3: Rgsu}xzo be t:onﬁrnmd. possible eleveted level of dicthylamine
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