
APPENDIX 12 
ARCHAEOLOGICAL ASSESSMENT 
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cu#ural HMitadl e in the E x M h  Environ menl 

I Joyce, P.W. (197s) Irish P h ?  NM Vd 3. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:17:54:34



0 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:17:54:34



0 
Thew mttigatkn measurns oullined a b m  will premnt any negative on any 
adwedqi i t  fin& on the site d d w  mmtmction. 
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F 
APPENDIX 13 

WASTE RESOURCf STUDY 
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RENEWkh Urnitad c&wnissbned a m  

dementa in dation tu SMC, PL and WC as potential fuel resmrc8~ fw a CHP Power Plant. 
study In order to identify the fdlrmkrg 

I 

L7 
Aspsis of this survey have been nported In the main volume of this EIS. The fobwing is a 
summary dthe emrim- m m l d m t h s  wlth respedto the propased development ofa 
biomass iid CHP p h i  utillsing SMC, PL and WC a6 fuel ~ u r c e s .  

There am ap- 580 mudrrwm gmwers throughout Ireland based on a satelk 
grrmrer system. Ths indusby is mainly mnesntrafed in the border counties of Annagh, Tyrone, 
Cgvan and Monaglm and t h m  is a significent amount d cross border t d e .  In Monaghan 

akne the indwtry b worth f2Q million and rqxemts 24% of g m s  national prududm. 
Cavan, Rowmmon and Donegal represenlIl%, 9% and 7% of the industry mpedively. 

The estaMlshmant of the mstnmm indurn in Ireland over the past number d years has 
leed to a dgntllcant I- In the amount of exhausted llwshc~om growth medlm knwn 

as spent mushroom compost (SMC) (Total R e n m b  Energy Resource in In?kind, March 

1897, ALTENER Programme). fhe total tonnage of SMC h thew regions has been 

esthatd at -145,WOtipa (Teagasc,lm. whik mdies i n d d  that the number of 
individual g m  is m a s i n g .  the total produetion is not expeded to fall as Um average 
size oftha productkn unlts Wn Inmaw. Therefom. the vokrme of SMC pmimed is not 
~ t o d e m a s e .  

Fresh mushroom mpos t  ampims about 70% armposted straw and 30% chlcken lltterwith 

abut 1% of other add- including gypsum, m h n  seed meal and mushroom spawn. The 
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fresh mushroom COmPOSf Is suppllad to the grmem in 2okg poIyWenne bags, with all the 

i-lents. bwludlw mushroam spawn, akeady added. The bags a'e bM out on a m k  
Ikor In an lnsulatsd polyethene dad tunnel. The gwws o p n  them mi bags and add a 

layer of peat- (-) to the top s u b .  The mudmom develop in farweekly 
R u 6 k  and h h h  is hand pldted and 8otW. Spent Mushroom Corn+ (SMC) is the 

in amposition is due 

A h r  the Pourth flush all dthe SMC is m m w d  and the gfwim units are then d e a d  and 
disinfected readyfora new M of fresh corn- At the end ofme produdlon m e  the 

bales of used campad qwesenl a waste material. Each mushrwwn tunnel produces on 
avemge 20 tomes of mushrooms per p with a corresponding 85 tonnes d waste SMC. 

The following factws will determine potmtiml end uses for SMC: 
0 NutrientCmtd 
0 saltcoatent 
n MoistureContent 

Carbon:NitrogenRatio 

P Content ofwee&, seeds, m e n s ,  pesticides, heavy metal content 

These panmeters were dedermined through both des& top stwiies on avallabk literature as 
we# asafmlpkcarrled wtm behalfof REN- ud on rawmatwial and ashed samplss. 
Potentlal atmospheric emkkns assodated with the combu&m * dSMCwmsbawdona 

study canid wt by the ktparbnent of E a m m  * oevelopmant in BeHast under the EC 
INTERREG Prugramma. 

~ a m m l ~ ~ - w w -  
In der to determine the fuel c h a m b  and dwmical cwnpositbn variability of SMC, a 

series of raw SMC samples wm! taken from a representatlre number of farms in the 
Mona@m region in July ZiXW m d  October 2001. Samples were taken fmm varlws bmtlons 

in ihe bedding m a k M  (top. middle. bottom) and curnbined to make one hwnogenous 
sample Raw SMC and asbed eiampb died a m ,  850°C and 1208oc w m  analysed for 
a wick range af physico&tmld paranetem induding 0-P psticides and chlorinated 

organic pestidde, udatik organb as wlell m a s u b  of heavy metals and d i d h m .  
Physical chara&dstb induditlg m W r m  oondent end sample density were established as 
wdl as combustion -. Sampling res& are induded as Tables 132a-132d. 
Resub obtalned mre used to establish predicted embshs fw heavy metals from the stack 
Paslides were induded in the anaiythl suite in order to de4ermlne whether they am p m a t  

in the SMC fuel and ashd samples and resutk are Included as Table 13.5. 
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Chemical usage for Insect and dlsease wntd at wmal stages of the mushroom 

produdion. There are s s d  mglllations mgadhg the use of pesticides in h d  crops and the 
cofl safe, pmpw wd of a t p  protecaion produds ts an important issue in the industry. Pestide 

usage is m mrdanw with good agrhlhrral p m d b  and therefwe s b l d  not rewk in 
un- M l s  of pestidde residues in traated pduce .  The introduction of an In tep td  

Crop Management (CM) s p t m  by the Irish Muahroam Growers Ammiation, Teagasc, the 

mushroom marketing companies and An Bord GI=, the horticubral board, has resulted In 
the a p p l i i n  of only when 'withwt their use, 8QnWnl economlc losses would 

occur due to a reduction in cmp yield M q u a l i .  In accordance wfth EC Regulations 

(Prohibition of Certah A d h  Substances in Plant Pmtedbn Roducts) Regulations 81-90, 

mrkdhg and use ofcertainpslklh am prohibited because ofthe risk to human health 
and the envlronmnt. Table 13.4 outllneg Ut8 1 1 1  of chemicals which are usud in the 

musiumm industry as per t b h  &and name, chemii  used and the ingredient@). The 
qumtlty of Chembls may vary beiween farms depmdiq on ihe variabilily in the total 

pmdudh bed area a d  rown stze s s d l  as aperator pF8k#ence and qmimtce. 

The fate of- in the enuironment is dependant on the properlies dthe compounds. A 

c m m e  @ctm of tho physrcsd and chemical properlies of@ pestidde is egsential fwthe 
determination ofthe potential fate and imp& of that pdicide an the environment. Detailed 

a n a m  of SMC raw nmterid 8s well as waste ash was therefwe mrried aut on behaw of 
RENEWk& examhhg a wide r e n ~ e  of physiim chembt propdes. It is also worth noting 
that the industry 0 m w g  stway from pestide usage, driven by rwnsumer demand. More 

into Mdogicml control tmmtinents to ninimige the use of dremids in the Industry are 
being mmed out. 

Atmosphek emissions ~ f e r e  evaluated bsed on mbustion trials eerried aut by the 
Depment for Economic Dwelopment in Belfast under the INTERREO Programme whose 
overall Am was to as8888 lhe for combustha SMC and wwgy mmwy based on 
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I 
technicat, emrironmntd and m m i c  assement alterla and results of this analysk are 
induded for referenm as Table 13.7. 

SMC is an hevitable by-ptoduct of mushroom produdion whkh ramakrs after the mushmmn 

m p  has been harmitd. The rnanagment of SMC is of aitical implance to the continued 

dewbpmenl d the induslry (Teagmsc, 2ooo). cmewmhm with Monagbn 
Cwndl Indicates that In this county, appfmimately 30% of SMC is tendspread, 10% is 

m m  thrwgh eompoSting, a small volume is -sed in the manufadwe of topsoil and the 
twnainder (60%) is d i s p d  of in an unidentified manner. 

As m u s h m  pradudiam mn opfuate indepdmtly of a land b8se and many prodwen 

hare only a sundl area of kid, W sprwading of the SMC Is a major m c e m  as the land bs 

booming salurakl with SMC. The average &e uf a mushmom growing unit is 3-5 hwses 
equa!iq to a q u M  -250 acres of !and Ibr disposal. The average krm ske is 

appmhttely 40 - Approodmakly 85 tonnes of SMC b pmduesd per mushroom house 
per year. This aquates to 4.- waste: Ikg mushmom. Thm amoml mrtenfj. displrsed of to 
landfill has been quantsned as +,UM tomes per year. While w m  mushroom produoers am 
licensed to landspm the SMC, the mpdy d the matwial is landwed illegally. Planning 
pennbsion Ism only givmwhsnthe land cmnerm sbawthat they either own 50 mxes of 
land hwse M havs 3 v h d  d-1 rOth .  

1 ~ G ~ ~  

The high ptmsptmrms mnt of SMC is caw serious rirer pollution problems. AMwgh 

the am& obnitmgen and phosphorous gene- by fresh SMC is small in cornparim to 
that of animal waste, the fad that this material is c o w  In a small area in combination 

with tmightened cancan kr phosphomus dtscham to water r e s m g  in emphimiion of 
Irish water systems. In addlUun. fin3 hlgh phmphata pH and salt levels (N, P. IC Ca) restrid 

the option of landspresiding SMC, in addition to Ihs p m  of paaentlal pests (e.g. eggs or 
lmae of m u s h o m  ilks and pathogens} and unbalamtd C:N ratio. The ideal wolulion would 
be to elimhate the need lbr landspreadm. ThrS ha5 mdkd in a r%eommendalbn to r e d m  

the quantities of P used in crop production vesga% 2OOO). A b ,  as SMC contains 

organisms that are potedally pathogenk to achdy grwving mlrshroorns. handling of SMC 
which would fadlime dispersal of spores should be an-iecl out at a safe distance (-2km) from 

rnusbrmm farms. 
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r 

At present. trjars am hing out to find a more suitable environmentally frlendiy and 
i ~ x m o m t  alternative tD plestk bugs and use of biodegmdabk plastrc or ‘dutch shelving” is 

being amsJdared but L stil ai the development stage. T ~ B  cumen? d l m  costs of IandfMg 

wash plastkamrwrnl to €4M butthere are plans to increase these costs thereby encouraging 

iw-eased recyclihg of the plastic in m n c e  with the Wuter Pays Prindpal @ers. 

camm. S e w  Engineer, Smkkmer landnll. Monaghan; Nw 2001). C m t l y ,  R is more 
costly for mushroam produrn to recyde plastic (at fS0.t) than W landfdl. 

If planning petmkton Is mmived iiw the wmtmction and operation of the pmposd biomass 

derwlopmemt, w M e  p h s k  may k a waste slrearn p r o d u d  from SMC. In this event. a 
debagging unit eapaMs d laking the waste plastic from SMC will be incorpmkd into the 
plant W i g n  and Ihs plastic dispwped of in accodanw with relevant le@rlation. 

13.28 Raw -1 and hM Snmplw: Physkd and Cltamlcal Reaub 

. .  i) R a w M a t w i e l P h p k d ~  
The compost offen conWns the pdytbene sheet In which Uw W e  was mapped. The material 
is collected on the Lnn In a bulk Upper and is delivered to the mnbu5tion ptiant as a friable 
bulk solld wlth handling d w m t d s b  similar to chicken l i t .  The SMC is sl$hUy can- 

and entangkl due tothe partly decomposed wetebaw, b stlckyand has no partiarhr d w r .  

SMC Is rwV bulk density, high moiskae antant high o m i e  

m a t k  cmtmt, mockate plant nubient content and ‘unbala& dlsbibution of major plant 

n-CT=w-G;1000) 

88 havlng a 

The fuel as m d v d  had a rraoisturu amtent Ocappmimtety 68?& and was not p s i b l e  to 
separate in sKe fraclions by sieving. Resub are included as Table 13.a. 
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I 

study carried out by Teagasc, amlnlllg the chemical composlakn of 13 samples of SMC 

m e d  l h m  a number d pmiuwrs In 1997 am wtl&ed in Tam 13.3 at the end of this 

repat The resub ofthis shly Illustrate thal the high gaBt kwls assodated wlth raw SMC are 
a resuttofthe potasslum and 9-1 conductivity. 

parmdam, in combinatiwr with h i h  ammonia ktv& are limiting mom when 
wnsidering potential end useta ibr SMC. On average, SMC is repwted tu cantain 0.82% N; 

contained in poulby Mer, sulphur at 2.2% is high, hl the ma@* dthi m a i n s  in the ash. 

/EC@- 

0.2% P and 1.3% K and S eDntent at 2.2%. Nmen content is a p m  haw thal * 

d&&slwr; 
straw% -70 

PolstryLiuer% 28-34 

Gypsum K 24.5 

0 

Vdatks - dry basis 61 63.1 

Ash-dwhL 38 36.9 30.8 (mean) 

-. .. . . . 

ii] klbisfurrr &&tnt and Use ofslldc as a Fuel 
The Hgh h l  of moisture must lm reduoed considerabiy Mora SMC is suitable fw 

combustion at a mitable adibmtic temperature. Drying irweases the specific heat value and a 
redudion to 20% rnoislure i m m s  the NCV ta appmbmtdy 1 0 , ~ ~ .  An estimated 
200,MWpa of wet SMC m d s t o 2 5 t l p 0 1 r  ofwet SMC into a drier and, after drying to 
15-20%, wwld FBsu(f in lotmr fuel leaving the drier. After drying, the SMC Row represents 
a p m 2 9 M W h e a t  
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c 
Analysis on pestrclde d u e p i  in mllshrooms was canid out by the Deparbnent of the 

#Environment and by An B#d Glas in 2000. Pesticides d u e  k e l s  mi regulated t h w h  

Rssidue Levels (MRL's). Of53 samples carried out by An 
Bord Glas. pestrdde ~ ~ e 6  llrwte found in 8 samples and no sampb were found to 
d e d  MRL kvsls. As mushrooms MI  pick up any compounds m n t  In the mpost, 
peskides are ant3dpated W be mrrespondif@y low. ThQwas wnflrmed through the analysis 

mid out on the raw SMC and mhed samples outlined In Tabk 13.5. WHh lmth the raw 

mated and the mltd samples all results were lound to be below the mmpb deteetbn limit 

/* the establishment ofthe 

of 2 W b  @Pbh 

Heavy metal mb mre wtlined in Table 13.5. As expectd, heavy metal levels am low. 

reflecting the mtehal mtm by the poutby or gmwth subbate for mushrooms. Results were 

used as P beds lbr cakutallng pOaenual atmospheric emiesion in the modelling dah outlined 

i n S e c t i o n 4 o f V d u m e Z o f t h k ~ .  
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Initial biab undertaken with SMC at a moisture content ofM-754L and recyrired mhral gas as 
an auxiby fuel and pm heated combustion air. Redudng the molstwe cwltent to 60% 

eliminated the CWBd for @lwy fuel, prehded mMh d 2WX@ was required whik 

&wing the moisture to Mow 50% eliminated the need for auxiliary fuel and pr% 

heated mmbustion alr. 

Redudng the mistunt content of raw SMC fFom -70% - 15% renders the material m 
vhhk as a potential fuel. It was ascertained that SMC could be utihd, as a lhel from both 
e m m k  as well as emrironmen6at criteria with no antidpated ernisskns whlch could $jive 
riso to health amcams. 
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The m M a l  can havea moisture content of around 2@25%, however h same dnwmstances 
the moisture 00nBent m 36% (Turkey l i i .  In general poultty Itkr la a consistent 

quaGty medium fuel. The tiWer contains a high propwtlon d Iime, which neulmliises the 
on moisturn coontent, for air- 

dried smples it is typically 1 3 . M  for both used poutby Mer and droppings. mpdvdy. 
The l i r  varies from cad havlng abad hvlce the volatile wntent, a d  produces about 50% 

more ash than wal. Typhlly on a frea weight hasis it wntains appmif?WW 8085% dry 
0.3% N 02S% P A  and 0.18% W. Poutby Mer has a high comemation of W 

maiter and rwbkmts. llw mnbusth dmradsristiw d tu- and poultry l i r  am similar. 

Table 13.4 OUtDnes iyypld chemical composition of broiler, breeder and ream pwllry. 

& pmdudim of acid gase9. M l  its  go^ calorlllc value 

/*' 

Table13.4: C h e w  - - 
I 

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

I h i  Weinh+ Drv n r i s  

I --I I --- .- I 

13.4.3 Chemlcal In the Poutby Incfumi~y 
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#wnprjsBd of materiel the birds have eaten, any antlMotlcs are assumed to be 
rnmeqmndingly bw and not of any sfgnitlcance wlth regard to fuel characteristics. 

13.4.4 Dimid Furans 

To alleviate po!Mbb feam ab diordnlfutan cmtaminatiwl Win the fiood &ah resunbrg from 
the combustion of Pt, preliminary and post commissioning milk smmplhrg for analysis was 
done frwn sites adjant to Eye Power P h t  by MAFF ( Mhhtry of A@whre, Ftsheries and 
F a d )  Food SaMy Contamltmts Unit Milk was used as a suluitable samplm medium as 
diohs am known to M-mulate in the e n v i r o n d  Resutls of thb sampllng Indicated 
that resub were at Mdqrwnd lev& with no evidence al I- over the sampling pwiod. 

13.43 Use a Fuel 

Paltry titter is an adlent  fuel h eledic@ generation wlth marly half the caloMIc value of 
cad {-13SMj/kg at 20-30% mdslure. Poulby has been edab&bed as a mmmweialIy 

viabfefuelfarthe generathi of electrical and thermal energy. At pmserrt3 m r  plank are 
operating in me UK under the ownership of Flkowatt Lffl - Eye in M b l k  12.7mWe; Thefford 

in No- 38.5- and Glenford In Nwth Lindnshm 13.5 Mwe), and one plant in Scotland 
Flfe, Westlietd ( 11.5MW) under #e ownemhip of En- Plmer Reswreas Lid, all ulilising 

PL as a fuel m. This plant In SwUand meivets strong support fraan the scotlish 
Environmental Protdm ' A g q  (SPA) rcmgnising it as a re- energy source. 

Table 13.5.1: pwltry Gemalhm Pawer Planin In the UK 

! 

Thetford, Ndblk, UK -,OM] 38.6 MWe 
Ghlurd Urn. UK 127,000 13.5 W 
WesWd, Fife Sootland 110,ooo 11.5 MWe 

Eye -r In Suffdk has been the f o # r ~  ofertenstve emrimmmmiat momring ofraw 
makuials, ash analyst8 and dmsphwk emissions. rn IWus of thb manplir~ carrisd out by 
FEC Consutlants UK on behM of the Energy Technology Support Unit (ETSU) on behalf of 
the DqWmenl of Trade and Industry and the EC. Moritorkrg indclded atmospherk sampling. 

an environmental survey of soil me4d wntent. a visual examktlon of flora and diaJcintfur&n 
sampling on milk samples. The environmental mollitoring programme cerried out over P 

period of 16 mwlfhs has skwn that them is no evidem ofthe d e p s i t h  d harmful 

substanoes from the 41.- high chimney onto the wmwnding plants and Soil. Resub of this 
sampling are i n d d  in Tables 13 .m.  
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0 

13A7 Poulby Ash Wpad 

Pwlby litter is already a proven biomass fuel and pwllry litter ash is rucagmsed as an 

effective fertiliser (ETW report W3EOM881321REP) ~ K I  Is u86d as a substitute for 

owwerrtional fierlilisers. Euming of broiler l i  concentrades the nubienk in the ash, w h h  
a#;oulrts for 913.6% of the minal waste. It Is dry, &fib and has a coneentmlbn of 
nutdents suitable as a fertitiser in agriarltum or MWlRHe being rich in phosphate and 
ptash. The nutiient content of ash analysed from a demonstratro * n plant in Woroestershire 

showed as n#roaen CollcBntratlOn ofS.Skg& phoqhte 298 p&ash 172 kgll and pH 
11.3. This nutrient content of the ashed l i i  very c b d y  matches a curtwlfly successfully 

martaeted commerdaf ktlllser which m i n e d  nutrimts Nitrogen:Ph@mte:Potash: 0:30:15 
((ErSU BIFwI[w)224). 

Atmospheric emklon data fw pwby litter k h a d  on liderature avabble from Eye Pawer 
station and ts hduded as Tabb 13.8 (F-K). Heavy metals (cpdmium, mercury, arsenic, lead, 
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I 

chmmium, nlckel, copper and manganese, dioldfiran emlssbns and NOx Sox and Go 
mWms were examined. soil and W i  samples were laken on 5 sampling mcasbns at 
distances of 201bn; and Soom north. smth, e8sl and west of the plant. DWh levels In mllk 

m p l e s  w m  rearrded fnwn hvo points Ikm m d  2km from the stack In a vector afthe 
prevailing wind on 5 H m g  m i m s  at Intenrals of 1 sample pm cwnmissioniing. 4 p s t  
mmissioningl e y ~ c y  film manths - In aR sampb, no mcmases fram background 

136.1 eOmp~sHon 

I r n M d i m  
The us% ofwood uaste $8 a blamasskel Iswe4 eetablishsd. Interest h mOdern m o n s  
of Wood energy !mmI in the - ami eigrmes after the oil s h e ,  w h i  raised 

mncm about hiuhansrgy cud8 and depmbme on imported dl. \I\Rth deereasing oil prices, 
thew amem faded out, but of envsOnmental cmcms, such as global warmlng 
and CO, emisslans, the interest in modem w o d  energy is still increasing 

wood waste is eonsidered b be: 
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lhe residues are &by samnllls and wood proaessors as an ~nergy source in the wring of 

1- I 
Ashcontent% d 
ParUdeslzemm 2560 
(lish Sipfuel Report 1gQg) 

The c a l m  value can be calculated as kllows: 
5.36 - (0.oSX madstwe r;ontentY3$W - gMng the caliivalw in Ulcg. The net dotific 
value d t h s  wood wries invedy with its ash and moisture mnt but has been malarlated 

as 161WJlkg (- of Tmh and Industry). wood has a lm ssh content low sulphur 
oontenl o?& tess than aml), kw nitrogen oontenl and b moisture mntent is the main 

variable Mumdng the energy Input Forest resid- allwed to dry an the M ftoor Mare 
haruesting will have a mhre cmtent of between 3Mook depending ML and site 

c#lflkm. 

Sulphur, nitrogen and chkrine content In woad waste Is wry low, and as a mtl there am 
cosrespodngly Iwv ahaspheric emisstons 88 outlined In Table 13.62 betow. 
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c 

7 Studies undertaken on behalr of F~ENEWWI in 2001 to examine the markel for eleclrlcity 
geeneEation fmm woad fuel indicate that the minimum immediate avakbk ESOUTCB Is 4,800 

mnes per annun. the mtdai available does nd indude pdwte or m m e f d a l  fmwstiy 

d u e g  and, the survey was cudhad to fuel amiable wlthln a n a m  a m .  F& residues 
from phteforests are not m n U y  considered b be econmidy viable. The plant b l  

supply is not dependent on wood chlp waste as a potential energy wm. This fuel would be 

natural and unprocegsed and unlRreIyt0 exceed zo% ofthe total feed at any given time and 
less than 10% oftb annual fuel thmghput. 

r .7 Ash Composition and the Use of Ash as a Fertilise 
;age of Combined PL WC and SMC Ash 

Examining the potentia r 

A pss& end usa Ibr the ash frwn the prqmsed biomass plant 0 88 a Miser.  H m r ,  

this fertihr would have to ham a 8taW nulrht  eontent. In relation to a mmbined ash (PL; 
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Ash frwn pwltry litter wmbustion is ~n almady proven valuable Wiser. Ash from SMC is 
~ i a l l y  a mbdure of PL and slmw arad the reguItsnt cxrmbined wmste ash will be a mixture of 
thesa componeW. Waste astr Cram SMC is hbh in potassium, ualdum and Bulphur. Gypsum 

and lime in the SMC dilute tho fertibhg value a$ the combined ash end product. If the wade 
ash is tu be mmrkebd as a M i b r P  may have to be blended with other components. other 
potential uses fw the hdude use as a liming agent &a0 and MgO are pnsml In tiw ash 
as Cerbomtes). L use in cement indusby may be another posslMe end us8 but further 
analysrs of #a &I would be required. Fly ash frwn coal combustion has been used 
succesdhly in the cement Mushy and thls avenue may represent a possible end we for the 
ash. 

Each of them potentiat markets has the mpacity to absorb the 47,m (dry) tames of waste 
ash whlch owld Sriae fnrm the combustbn of up bo 353,mMC. W and PL ulilised per 
anum. It is impadant bD note that the 47,000 tomea raprfmants a sigdiieant redudmn inthe 

original wash of 363,ooO tomes. In dektrining a final m d  use d the ash by product a fun 
asseasmenf ofthe E& contents from the devekpmentwould be undedaken. 

No significant variations h molshre content or litter quam due to m a m l  fadons am 
antkipatea due to the unlfumity in ths pFodudi0n systems of the industries. No impad on the 
chemrstry of- ash or the emissions am themfore exptdd. 
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I I 
I 

! 

i 
I 
I 

e 

uel Res Ava Ila blllt) 

On recaipt of plannhg permWon it is the intmtion of RENEWedl to pursue the 

establishment of waste cmlmds and exad tonnage avaihblo wittin the 1Okn-haulage band 

rn be qumtllbd. In addition, tbm is scope for i m p M  wasfe and management 
In a moss border umtext, taking acwunt of waste polides of the EU, Iretand and the UK.     
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Table 13.12 a Fuel Sunrey - Summary 

Table 13.1 b Fuel Resouma Summary 

Lnagement Options co 

14445s 

I Location Iwc 

En n i s ki I Le n F 
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I 
a Detailed analysis was GNTM out on SMC samptes, as this materia[ has not been 

prevkusly u d  as a biomam fuel mmercially. AU mdts i d i  that there me no 
envimnrnental eono~ms in dation to b & W n  prod- ot possible afmoqhtic 

e m i s s i o n c ~  ' with this material as a fuel SOUIW. Abatement Wnabgy uti l id in 

the plant will madl in emission leveb which are w i t h  relwant air quality standards and 
m b m t b  ? W s  Ebyfjed out by the University of U W  indimte mal this materlal can be 
successhtly used in a mmercial situatkn as a fuel wm. 

Concerns raised in the publicconwMon prucess regardhg potential d u a l  pesticides 
and dioldns In the SMC and PL raw m a l ,  ash and possible * emissions 
were i m a b e d .  Results lndlcate that trace amount6 only may bs pmsantwhii are not 

of envhnmental wnm. The i n d h  am d n g  away Cram pestida use driven by 

corwumer demand. Slmllar results were found fw mklual diordnlfurans and havy metal 

content In the raw mataial, a d d  wmptes and potenaial atmospheric emissions. 

Untreaded wood waste is wnddered as a third fuel when available and is not considered 
a source dpeslidde rssidues. 

o Both poultry l iar andwood residues are pawn as succe&ul biomass renewable energy 
goums. Combustion trials i n d i i  the vbbilii of utilising SMC as a Rlel ~ e 8 w ~ c e  

~1 R Is considered that wffidwlt fuel mwums are available within lookms of the 
chvdopenl to ckvebp an s#motnMIy sustainable plant. Additional hrel res~urees c ~ n  

be obtained from amm in Northem IreIad. On receipt of planning permission. further 
workwill wmmwm with reprd bofuel and haulage omhcts 
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0 i 
7 

ample2 I Samples Sample4 Mean 

Table 13.2 b: Combustion C- - m ShK - Fuel as Recekfsd 
[Parameter Mean I 

% w-w % 
10.8 K 99 
28 K % 

Pa K 9.%10.5 K 

2.3 wm 2w-2.89 w 

30.0 129.8-31.8 1 %  I"  
1 -  

I 1 I"  -I-- 
Dry Ash Free 

. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:17:54:36



'aramel Mean I BasiclAcidic 1 Melting Point *I 

fable 13.3 ComposMon of Irish Spent Mushroom Corn- 
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c 
Table 13.4: Crop produdhn Rod- Appromd for Use In ths Irish Muahnwrm Industry 

I Marketing Company Active Substance 
Product  am^ I .  

Table 13.5: Heavy Metal Content Pasticide Residue W s  and V o w  Organics in Raw 
Spsnt Muahroom -and Ashd Samples 

irameter 
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Table 13.h: D e u r a n  RewlEs SMC 
Parameter 
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3 Table 13.7 Average Combustion Gas l3nlsskns - Spent Mushmom Compost 

0 

0.0 
11.2 

Table 13.8 a - Poulby IAw Analpis 

4 . 5  I 

I B O b l 3  

1 26.7 I 2.9 
32.9 4.2 
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0 
lcobelt I 118 I 0.63 
Mrony 4.1 4.1 
Tkr 2.9 1.6 

I I 
Theliun 4.1 0.8 - 17 28  

impla Rwf Precipitator Bottom Ash 
dah - -  
I 

0.01 
436 
0.m 
0.55 
0.012 

0.012 

aa45 
0.085 
0.068 

RM 
0.34 
0.01 
0.01 
0.12 
0.013 
mow 
0.m 
0.MH 
0.- 
0.012 
am2 
0102 
a042 
0.m 
m 

aoi i 

am 
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4-02 
T W  fcwl 0.16 
12378 -pscW Q.00 
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Table 13.8 e W Emrsslons h the Flue Gas 

0.m 
brameter Units I Particulate 

__ 

TawS 13.8 f A d  Gas Emisskns 
rsmeter Range of Average mgtNm’ 

nntmtinn rnnt~m’  

I I 181 I 

0.076 
LO79 
2.- 
13.049 
0.541 

1.3 
l0.W 

Rim 
0.1m 
0008 
0.012 
0.029 

a018 
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