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Sub Section  Title         Page No  
 

G.1   Raw Materials, Substances and Preparations.     G-1 

G.2   Energy        G-1 
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ATTACHMENTS TO SECTION G 
 

Attachment G.1  Raw Materials, Substances, Preparations   
 

Data and safety sheets for insecticide and pesticide used on site are included.  These are not stored 

on site.   

 

Attachment G.2  Energy Efficiency 
 
Energy Audit has been included.   
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BEFORE USING ANY PRODUCT READ THE LABEL CAREFULLY. 

Issue No. LEAF83200 Daie. J u k  '989 

Sorex Limited, SI. Michael's lnduslria! Erlale, Widnes, Cheshire. WA8 8TJ. 

Tylephone: 051.420 7151. Telex: 627329 SOREX G. Fax: 051-495 1 1 : h  

BRODIFACOUM BAIT 
BLOCKS 

PRODUCT SAFETY DATA SHEEl 

PRODUCT R!iDlFACOUM DAi l  BLOCKS CODE BROD83233 

ItmNDED USE FOO USE ONLY ASA RODENTICIDE 

Approved under The Control of Peslicides Reguloiions 1986 for ihe conlroi o i  

rois o m  mice. 

Approvci numbcr MAl i  W590 
,-_. _ _  _ 

I I HAZARDOUSCOMPONENTS 

CommonName Chemical Name (IUPAC) CASNo: %m/m 1 , 
Srodilocourn 3-3-(A'-biornobiphenyl-4.~1)- (56073-10-01 OW2 1 

i I .2.3.4-leirohydro-1-nophlhyl- 

I 4-hydrouycoumrin 1 i 
COMPOSITION 

A \,,ox-bound boii conloining 20pprn (0.032Ye mlm) biodiiocourn. o purple 

woir4ng dye.liovouring ogeni orid siobihseison o ceieoi bose 

PHYSICALICIIEMICALCHARACTERlSTiCS 

A:.~pcorc~ice : A brique11e shoped vior-bound block, ptirpie in 

coioui with no signl!icont odoui, 

!lash point : NO! oppl~coble. 

riornrnobiiiiy : Non-llornmoble but cornbusliSle. 

Solubilily : Foxmulo:ed pioduct I insoluble in wo!er. 

Technic01 molelioi : <lOmg/ii!re in woler (p!-17) 

Moderolely s3luble inoigonic soivenis. 

ENVIRONMENTALHAZARDS 

Riodifocoum boii blocks ore lio?o!dous l o  rnornmois. including dorneslicoled 
c~:,it!~<>lh. <>!?<$ i>itr!:; $1 :8>Q~:s I< :~~  

j,<:cess l o  bolt ,,or, !orgel oi:!:r~<,!s should be pievcriled 
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IIEALTA HAZARDS 
Occupoiionol Exposure LimI : No! ye1 esloblislrd. 

!oxicily Do10 : Acute orol LD, lo rols & 13.50Cimgkg ' (by 
exiropoloiion). 

! ieolih liozoids : iio2ordo\;s i: ingested, bul iorge Quon!i!ies would need lo be 

inycsicr! lo produce o loxic cjfecl, IPioclicoIly non-holoidous by skirl corllocl. 

Precoulions : 

P\/Oii) AILCONIP.CI BY MOUili. 

VdASli !I/\NDS AND EXPOSED SKIN before eoling, diinking 01 s m k i ~ .  ond ofiei 
work. 

DO IqOl VIY BAii wheie food. feed or ~ua!er could become conlominoled. 

PREVENT ACCiSSlOTHE BAIT by ct~ildren.domeslicoied onimab.po~icu!crly 

dogs ond biids. 
DO NOT USE OUT!XlORS. 

REMOVE ALL REMAINS OF BAIT oiler freolmni and burn. 

SEARCH FOR AND BURN ALL RODENT BODIES. DO NOT PACE in refuse bins or 
on rubbiih lips. 
KEEP IN ORIGINAL CONTAINER. lightiy closed.in o sole ploce under lock ond 

key. 
EMPTY COi\ilAll\iiR COMPLEICLY olnd disposc of solely. 

FIRST AID 

In~esliorl : Do no1 induce vom.iing. Rinse out moulh. I1 
swoilowed.obioin medico1 odvice 

immedioiely. 
Skin conloci : WashoH wilhsoop and woier. 

E.ve conlocl : Flush thoroughly wiih woler. 
1. ,i, 3. o>olion : : Unlikely In occu#. 

GUIDE TO DOCTOR 

Riodifocoum is on ir;diiecl onlicooguionl. Vitomin K 1 lphflomeriodione) is 

onlido!o!. Poisonirig i s  uril kciy uniess lorge quonlilies hove been inyesled. 

Syvipioms : Cliiricol siqns r;rc iinlikcly 10 occirr iinlil IRh ollci iiiqcslinn. lhoir:<>i 
l<!i I W c y  c~s,;y <;<:'<CiGl, i r> l j~c$l . f  (.I,! >ucc>I S)Q!IL ;c>uIl lro$v c j ! ,  I> ~w, t~~~;sc~~ lj!c,.~inr>$ 2 

lcndency ond inc:uCc: on incleose in proih:ombin time. biiising eosily 

wilh occosiona! nose or gum bleeds. biood ir~ sloois or uriile. excessive blee<$lr,c; 
flor! rninoi culs ond obiosio:is. pole rnoulh ond cold 0i;rns. :,notexin on<: 

gcn?!ol weokiicis. 1 3 ieveie COSCS of POISO~W~Q include hocmolihoge 
(ur~!o!iy inlcrnill). shock and como. 

Medico! Advice : In case of suspecled poisoning, deierminf prolhrombin 
lime:s no1 less ihon eighleen hours OW! consumplion. !! clevoled. odminislei 
vilc,min K l  ond conliiiue iinlil piolhrombin limes noimol~sc. Coiilinuc deieimi- 

notibnol prolhiomi?io!imc loi three doysoiiei wi lhdinv~~i 01 oiilidolc 

(1n6i-surnc Ilcolmenl il clcvolion occuis in Ill01 Iilnc. 1 ' For oomprehensive medico! odvice on ihe ireolrneni of poisoning. coniocl llie 

?&-?st Poisons lnformolion Cer~!ic or Soiex. 

'C,,?AGE AND TRANSPORT 
.o,byc : lhis pioducl is sk!hjcc! lo lhc I ood ond i.!lv:!or?~nc!il i'ioieclion Ac!. 

: . . 
i98 j .  and The Conlroi ol Pesiicides Reguloiions, I V 8 k  mode under it: 

~1o-b in oiiginal conloinel under cool ond diy condilions in o secure. iurll 
vei;iloled ploce. incccessible i o  cl?ildren and animols ond owoy from 

:oc;~jsiulls. onimol ieedslufis ond pioducls which moy hove on odoui. Prevenl 

ol!i;ck by groin pesls. 
!, 

lroi:spoi! U.K. : ihisp:oducl is non-hozordous under lhe Clossilicoiion 

Poqkcging ond Lobelling of Dangerous Subsicnces Reguloiions. i98.1 

EM~RGENCY PROCEDURES 

Fire : This produc! is non-liornmoblz. but is combusiiblc. In case of fire. exiin- 

&h with woler sg:oy. CO,. loom, 01 dry povider. 
,%"Aid run-of< inlo woiei courses. 

Sell-conioined breolhing cppo~olus shouid be wori~ b y  fire-!iph;iiig personnel. 
I 

S Aiw s~.~illo(;es shoiiirl t)c i.lcilie(i i i p  iinmoriin!t:!y. Swrcp ill) ony 
>t!It>$),!s g 1 8 N j  <l!!.lX>!,t: <>I Sc:l<:b4 I,!,<:<: l><!!Ou<). \l$Jh>sl> ! ; ~ ~ ~ l c > < : ~ ~ ! , ~ ~ ~ ~ l l >  < i ~ > l c ~ ~ ~ ~ ? ~ ? l  

.~;<,lio~ \ 
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F;$U-!NI~U§TR~ES GWOUP~zm 
CLEANING TfiEENVIROhWfihTNA TURAUY 

IIliATEW3.L SAFETY DATA SHEET 
(COMPJ21ES )MTR C.0,S.B.H. REGULATIONS) 

t. FRODL;CT INFORA?IOX - -----,---... - 
1.1 PrMuct Identifier: 

- ..-- 
BlOKILZ 

1.2 &.&-cnipnon: Perme&.% wmrer bsxd itnicro ermulsiurr 
UiY-NO. 1-3 <fr~ffi rtie co~entr~ate) 

1.2.1 EUP.4C W m :  3 - p 1 1 t r o r > b ~ i  US, 3%; I=, ;$~)-3-(zg 
d i c h l a m \ . J n y E ~ - 2 , 2 - 6 i r f ~ k ~ o k ~ ~ I o p x d P ~ ~ ~ Y B ~ e ~  

---.... .- ..- . . _ ...l.l. .. .-l__ll__._lll 
2. :  1 Ni;REFIil?7;+ Pti'tkictilfin { 93% cdtnical ifrsdb) CXR .%2; 3, ELI, RS3) 

AlW61yl  SulrJlmntn (Xi. R 3 6 ; s )  

-- 
'rosIc'rry; -. - - 
Amtn vr.4 rat: no4 nkcuauraLde 
Acute ddemul, rsr: nA meaw~rabie 
Inhdetim: 1x4 m ~ ~ * b l e  

hfuy -so trauriml iintotiai ufthr: eyes. skin a;id mucws 
mcnlb~rutas. 
VCV twic io uqxiulmo m!!isms. M8!. cause: f m g - r m ~ i  ~d\?e~mt cffcuI3 
in the aquutic mrironmmr. 

- --..- 
4. FIRST AID %fEASI.~RES 

--,- 

- - ---- 
d . 1  Eye: Wash Eyes uith waier for d-3 15 ihi!l\ltcg ?*& m d i c d  ad~icc  inxmcjlrltoly. 

S>n>pxoirrs: T>-m~inlt we irntiti,.~ may mi. 

4.2 Shin: Rcnlove any mtnrninslcd cfwhing nrid skes (wd lamdrr ciuthc* &foe rrurr). !Vati> olT 
skin. ittt~~i&litcly a i t b  smp and plenty ofqnatrr. 

4.3 htptim: Not applicable 
4.4 hhalncian: Nos npgiicsbio 

-. 
5. FIRE FTGHTINC: b~E.%3l.,!E~ -.--- 
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6.V AC'CXDEhTAL R.P1,X,&5E hfEAStf;(ES : Nor o w a a o q  

- --. 
7.1 Stwrpt : Kccp in cciginal mliaiser-tightly cloed. I*? nfl ~ x p a  :o mmF;iafiires exuccdir.8 hv 

dsp,ms Csnupeclc. Siwe under mi, dr); m d l  vmtilsiui mdi6ms .  But &)ow0 ds.gpe 
Cmt ip .dc .  
Keep r*ll ofmch ofchildrm. Keep s ~ , n y  Gum fnd, drir~k wd iidriinhl f d i n y  ~ E Y .  

7.2 .%elf life: Mwa thin 2 ycais sl lernpcraairas n& e r d j n g  33 d v n c r  csurigmdr ( rct indi\~dcd 
cmccDtinta cantaiiier Era c=piry date) 

Oullpntioual Esplasurc Limit. Nd appiimblc 

Pmmal  p m t i v a  cquipmmr : mb'w M PVC $ovez shollld bi. \ v m ,  Masks nCZi n w ~ s i y  

.. 
9. Pki%'SICAI, ANIP CIII?'.biIC.4L PROPERTIES 

PhyBical Stam Milkysmulsim ia KvfW 

Wutdliry ".a. . . 

C'C~lty 0.998- 1 OOOp'nii ,..',. :.. - 
Vapmrr +==re a.9 
EcThp<& 7 2 ! . . . . . - . - -  - .. . , ' lcar tJ:ar, 78 & p n r  Cmiigrdt. 
h.ipllJng @nt n a .  
Mblag p.nt  lojr than li#) dapra.5 :rntip,r;rde/O. lnzrnhg (appms) 
. ~ u t o . i ~ t i o o  temp ! Cx@tlia;inic dw;n~~?jit:im 270430 d e g t e r  

Ccntigradea 

tosc snd irritant urp;uis, i8>cludinp o,+d;ido; oi 
md hydrcgcn cbiofidc. 

: DQ not ax- to t;nipratursa cxwdii;y 60 
dcgccs Cntuiy-&s. 
Pieffwtirl isms: rrysta!iisori*x mmsy m u r  below 
35 &gem fcniigrajes 

11. TOXICOIOGIC.41. IliFORhL4TIflN 
h. 

F ~ o r \  *a BIOKLI,Z 
Ornl LD (hlnle & Fm~ale  %i) : less rkw 5(X)Dnlg;:$ 
%ma1 U3 (male & Fernaic rzt): JCSR t h  2433 m o p  
111hdlatino 1.CSO (rat) 4hr l m s  iiian 3%2 rng/ni3 
Irrirwcy Paontiill s u b s h n ;  i s  :lot on c p  or akin imrw,,i in pir i i~ry tcwi  

)73 uot cmthminaIc paids, diti-hc~, wetenunp i . ; ~  p u i n d  mith iha yra'ud oruncd *ifilincrs. Wnot a!lw., to mt$r 
drains atid =u.crr, 
Blfl WLZ is nM psrsistsnr in tbi  mr?r%ninlr. 11 is dcah-~jwi h~ s?l micrccrganism.; m d  rims nm lea% rcsiducs 
i., e h -  --&-%.>>-* - hd3-8 ;- ;-4 , . k" : -~  V,.m,+*v;.~+-G-.L -h-. ,,o,,.,+:,. !:r- 
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BIO KILZ LC50 (scetwe, 96 hr) Pl.mn 510 KILZ not rnewuraMe. 
lkinbou. Trcut 0.019 rngl 
Bluo~ll  S1~06,qh 0.032 mg? 

.%phiria (ECSO, 48 ht) 0.002 ine;l 

12. DISPOSAL COIVSIDEk4TION 
-- --.- ,.-- 

No s ~ i f  c inrtructims. 

13. T R ~ L R . W ~ R T ' ~ X F ~ . ~ ~ ~ T ~ D N  

---. 
Got regu1atd 

-- -- 
14. WGUl.<<\TP)RY T?IFC)RhWa'lQW 

-- 
Labelling: Speciai 1 n h l  for caoh n-muywhcrs the produci is registorod. Rciw :n my rolcvant 
natimslliutemalional n~; la t imr  f~ the Tdwtirn ofman a d  thc eniirmn~cnt. 

Thc infwmatial providd in this % f ~ t y  h l n  Slirrl is ~upplitil in gr*d !bi$h ar.4 i s  w w a t e  ar ;he date of 
Yblicatim. Tho intsllriar is tu @M ~.fticimf ii~fonnndcrir itbaul !h; p r d u u  arid irp p-ia lo etiahle lbr uwrro 
torn~ulatc his u\tn prmdu.rn8 fm the sate u x  of fhc prcduti in tomis nt'ticrr1i.i and d k r y  +.i. si! ~ x x r ~ m c d  and the 
pmtdian of tho mvimiaml. 
The inrm~ation will he updotail ic. whm approprig*, It is riot LI spiiimtim of thc pxdiict nor docs it list the uszr, 
fat whish 1114 l~bl on thc  mta incr  shwld be cmhl17 -did. 

.. . . Ill e m p i i n s  thc,$,%f~.D' I316 5hwl dire w m m !  hivi k ~ :  tal.xl.i!t',J!.gi~+~r *!l!lJqrr::rd.:.J r;,?lic,?.rinir.cf :ha .. 
p d u d  of n.hi.cii we nre URM. and an) urn miin uwisuit ilr t r h r  spplying it  to nr!y iwvel rn ufiomai use. The 
cMn~Yscccptznortslxnsihilih,unlons tkc prrd?rci is used u rwoi~lrnendui. 
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$y Data Sheet 
1. IUENTiFICATION OG THE SUBSTANCEIPREPARATION AND COMPANY IUNDERTA1CING 

PRODUCT NAME: 'KLEMT'  WAX BLOCKS 

AddrcssiPhone No.: College Park Iiouse 
20 Nassnu Street, 
Dublin 2. 

Tel. (01) 6795799 

EMERGENCY PHONE No. (0044) 622 81 4777 anytime 
ICI Ireland Ltd, Dublin (01) 6795799 
Poisons Centre, Dubiin (01) 379966 

2. COh'lPOSITION/WffO~lATION ON I N G ~ D I E N T S  
Anricoayiant rodeliticide bait consisting ofparaffin wax blocks, each weighing 20g, containing 0.005% W/W 
brodifacourn. 
W F  No. : 04746 
Product Code : 65484 
EMECS No. : 259-980-5 : brodifacoum 

HAZASIWUS M(jR"D1LNT (S) CAS No. OA(w/w) Symbol R Phrn~e '  
Brodiiacoum 056073-10-0 0 005 T t  X26/25128 

3. HAZAIlDS IDENTIFICATION 
Unlikely to cause harmful effects under ilormal conditions of handling and use. 

4. FLRST-AID MEASURES 
SymplOms of poisonillg are typical of ruilicoagulru~ts, In severe cases there may be bruising, llaemalomas of Ihejoi~lcs, 
blood in the raeces and orine. AD antidote, Vitamin K1 (Phytomenadione BP), should only be administered under the 
direction of a doctor who has access to a hospital laboratory Doctors should refer to the ICI leaflet 'The treatment of 
Anticoagulant Poisoning', 1988, 

INHALATION 
Uillikely to be hazardous by inllaiation unless heated. Remove patient from exposure, keep warm and at red. Obtain 
medical attention as a precaution. 

SKIN CONTACT 
Unlikely to cause harmful effects under norillal collditions of handling and use. Take off immediately d l  contamiliared 
clothing. Wash skin iminediately with water, followed by soap an$ water. 1 :  
EY!2 CONTACT 
Immediately ii~igate wit11 eye wash solution or clean water, holding die eyelids apart, for a1 least 10 nlinutes. Obtain 
immediate medical anention. 

iNGESTION 
ALL POISONED PATIENTS MUST BE TAKEN TO HOSl'ITAL IMMEDIATELY. 
Refer ro the ICI leaflet 'The veatrneilt of Anricoagulant Rodenticide Poisoning', 1988. 
Do nor induce vomiting. 

FURTHER MEDICAL TP&ATMENT 

    
    

    
    

    
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 25-07-2013:22:27:50



5. RI'IRE-FIGHTING MEASURES 
Keep fire exposed containers cool by spraying with water. 

E X N G U I S H I N G  MEDIA 
For small fires, use foam, carbon dioxide, dry powder or halon extinguishant. For large fires, use foam or waterlog: 
avoid use ofwater jet: Contain run-off water with, for example, temporary earth barriers. 

FIRE FIGI-ITNG PROTECTIVE EQUIPMENT 
A self-contained breathing apparatus and suitable protective clothing should be worn in Are conditions. 

6.  ACCDENTIAL RELEASE MEASURES 
Sweep up and sliovel into waste drums or plastic bags. Protect against dust. Wash the spillage area with water. 
Washings must be prevented from entering surface water drains. 
Spillage or unconfrolled discharges into water courses must be alerted to the appropriate regulatory body. 

7. HANDLING AND STORAGE 
7.1 IIANDLING 
Read the label before use. 
Avoid all contact by mouth. Wash hwds and exposed skin aAer use. Avoid contact with eyes. When using do not eat, 
drink or smoke. Wash face and hands before eating, drinking and smoking. Prevent access to bait by domesticated 
animals. 

7.2 STORAGE 
Keep locked up. Keep in original containers, tightly closed, out of reach of children. Keep away iiom food, drink and 
animal feedingstuffs 
Storage Life : Pliysically and chemically stable for at least 2 years when stored in original unopened sales 

conrainer at ambient temperature. 

8. EXPOSURE CONTROLPERSONAL PROTECTION 
When using this product refer to the label for details. 

Occupational Exposure Limits 
LTEL 8hr TWA STEL Time 

HAZA1P.D NGREDiENT (S) ppln mg/m P P I ~  mdrn mins 
Brodifacoum 0.002 

9. PHYSICAL AND CflEMlCAL PROPERTIES 

Foirn : waxy solid 
Colour : dark blue 
Odour : odourless 
pH (Value) : Not available 
Boiling Point (Deg C) : Not available 
Melting Point (Deg C) : >50 
Flash Point (Deg C) : does not flash 
Auto ignition Temperature (Deg C) : Not available 
Explosive Propeiqies : Not available 
Oxidising Properties : Not available 
Vapour Pressure (1nid13g) :Not  available 
Density (g in / )  : 1.25 
Solubility (water) : Insoluble 
Paflition Coefficient : Not available 

10. STABILITY AND REACTI\'ITY 
HAZARDOUS DECOMPOSITION PRODUCT (S) 
Colnbusrion or l i i emd decoinposition will evolve toxic and irritml vapours. 
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11. TOXICOLOGICAL INFORMATION 
INHALATION 
Unlikeiy route of exposure. 

SKIN CONTACT 
By consideration of the components ofthis mixture it is unlikely to he irritant and harmful in contact with skin. 
Dermal Median Lethal Dose (>2000mg formulation/kg) (rabbit). 

EYE CONTACT 
Unlikely to cause eye irritation 

Low oral toxicity. 
Oral Median Lethal Dose (approx. I Og/kg- by calculation) (rat). 

12. ECOLOGICAL INFORMATION 
TOXIClTY 
This product is toxic to fish, birds and wildlife. 

13. DISPOSAL CONSlDEKATIONS 
DO not conraminale ponds, waterways or ditches with chemical or used containers. Surplus material nlust be disposed 
of as detailed in the 'Guidelines for the avoidance, limitation and disposal of pesticide waste on the farm' GIFAP, 19x7, 
Empty conlainers should not be washed and discharged. Empty containers should not be used for other Purposes. 
Disposal should be in accordance wirh local, state or national legislation. 

. . - . .. . . . .. . . , .,: ..,  
14. ' rX4NSPORT IN~ORM2~'I'I0."1 
Not Classified as I-iazardous for T~anspori. 

15. REGULATORY LN1.'OIUIIATION 
Not Classified as Hazardous lo Users. 
The safety phrases have been assigned by ICI Agrochemicals. 
Users should ensilre ii~at they comply with any relevant local, state or national legislation. 

EEC CLASSlFICATlON : Under the Classification, Packaging a i d  1,abelling of Dangerous Substances Regs, 
. - 1984, this malerial is not dangerous for supply or conveyailce. 

SAFETY PHRASES : SO53: Do not reuse container, keep tightly closed in a safe place. 
: SO54: See instructions for use supplied separately. 
: D01: Wash subslaices from skin or eyes immediately. 

16. O T H E R  INFOlUMATION 
This data sheet was prepared in accordance with Directive 91/155/EEC. 

USE : A potent rodenticide, which can kill rodents with a single feed 

'Klerat' is a trademark of an 1CI Group compaiy. 
Read the label before you buy: use pesticides safely 
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GLOSSARY 

OES : Occupat~onal Exposure Srandad (UK I-ISE EIi40) 
MEL : Maximum Exposure Limir (UK NSE EI-140) 
ICI : 1CI aims to control exposure in ils workolaces to lhis limit 

Sk : Can be absorbed 11iro;~h skin 
Sell : Capable of causing respiratory sensation 
MAK : 1CI aims lo control exposure in its workplaces to the German Limir 

Tlie information on *is sheet is not a speciiicalioii; it docs not 
Euarantee soecific vroverties. Tlie information is il~iended lo " . . 
niovide ecneral euidance as to heiilili and safety bascd upon our 
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IMPORTANT NOTICE  
 
Whilst reasonable steps have been taken to ensure that the information contained within this report 
is correct, you should be aware that the information contained within it may be incomplete, 
inaccurate or may have become out of date.  Accordingly, RPS Consulting Engineers make no 
warranties or representations of any kind as to the content of this report or its accuracy and, to the 
maximum extent permitted by law, accept no liability whatsoever for the same including, without 
limit, for direct, indirect or consequential loss, business interruption, loss of profits, production, 
contracts, goodwill or anticipated savings.  Any person making use of this report does so at their 
own risk and it is recommended that they seek professional advice from their own adviser whenever 
appropriate. 
 
Nothing in this report is intended to be or should be interpreted as an endorsement of, or 
recommendation for, any supplier, service or product. 
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Executive Summary 
 
This report presents the results of an Assessment of Energy Saving Opportunities at Donegal County 
Council – Ballynacarrick Landfill Site.  This assessment and report are provided by Stephen Kelly of 
RPS Consulting Engineers.  The agreed objectives of the Assessment were to perform an Energy 
Audit in accordance with the EPA guidance notes on Energy Efficiency Auditing – July 2003 and to 
identify and prioritise actions that can be taken by the site to save carbon. 
 
Donegal County Council has requested this audit in order to meet the conditions of the Waste 
Licence and to help prioritise energy saving opportunities on the site. The audit will address specific 
energy saving opportunities linked to specific mechanical processes on the site as well as a study 
into the opportunities within the overall Energy management of the site. 
 
The Landfill Site is situated approximately 2 miles from the town of Ballintra, on a hilltop location. 
The site has been in use for some 20 years with an estimated 4 further years of use in the future. 
The site uses considerable amounts of energy throughout the year consisting of electricity and 
Diesel for the machinery on the site. There are 2 small temporary buildings situated near to the 
entrance of the site consisting of a small office, small kitchen and toilet facilities. There are 4-5 
permanent members of staff on the site at any one time. Good housekeeping seems to be evident 
among the staff, and some energy efficiency opportunities have already been identified and 
implemented. The agreed objectives of this audit were to formally identify further cost effective 
energy saving opportunities across all aspects of the site. 
 
The utility supply for the site is currently 150kVA.  The table below summarises the main energy 
types used at the main site and their relative importance. 
 

 
Utility Energy Consumption Cost CO2 emissions 

 kWh/year2 % €/year % tonnes 

Utility Electricity 178,750 21 26,372 46 76.9 

Diesel Oil - 

Machinery 

679,052 79 30,250 54 169.8 

Total Purchased 
Energy 

857,802 100 56,622 100 246.7 

 
 
Total annual energy use on the site is approximately 857,802kWh based upon the period Feb-06 to 
Jan-07. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
2 Delivered 
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Energy Saving Potential 
 
Within the assessment there is a range of cost effective energy saving opportunities detailed. A 
summary of these opportunities can be found within the Action plan, which is the focus of this 
report and can be found overleaf. The site has already made some progress in improving energy 
efficiency with investment in modern flare monitoring controls. However, there are further 
opportunities which may lead to further energy savings such as sub-metering and increased 
monitoring of usage on site and improvements to the control and efficiency of items of on-site 
Mechanical plant. 
 
The viability of the landfill gas electricity generation opportunity is largely dependant on the cost of 
the electricity grid connection, which has been estimated at €500,000 for the purposes of the 
calculation. An accurate cost for the upgraded connection should be sought from the electricity 
supplier to access the viability of installing a landfill gas generator. If all the prioritised measures 
are implemented apart from the electricity generation from landfill gas, the aggregated savings 
from the measures identified represent a 8% reduction in total site energy consumption based on 
utility electricity and diesel oil or 39% of site electricity consumption.  The total annual cost 
reduction would be worth €7,565 and would translate into direct cost savings.  There may be an 
overlap between some of the recommendations that will lead to smaller aggregate savings than 
indicated from the summation of all the individual projects. 
 
Preliminary analysis of the likely landfill gas production indicates that, during peak gas production 
in 2011, 550 m3/hr landfill gas will be produced which has the potential to generate approximately 
890kW of electricity generation and allied with approximately 1150kW waste heat production will 
be possible. An analysis of power generation potential suggests that an electrical generation only 
project would have attractive favourable economics with: 
 

• An NPV of €1,288,674 @ a discount rate of 8% 
• An NPV of €2,083,653 @ a discount rate of 3.5% 
• A theoretical Internal Rate of Return on investment of approximately 22.35% 
 

If it is assumed that CO2 produced by landfill activities would be produced regardless, then the 
electrical generation project would displace approximately 17,900 tonnes of carbon over the 
project 18-year life. 
 
If the project for generation of electricity using landfill gas is adopted the site becomes a significant 
net exporter of energy, generating revenue for the Council and contributing to a sustainable 
strategy.  
 
Risks and Uncertainties 
 
The conclusions and recommendations contained within this assessment report are based on 
observations made during the site survey and data provided by the Client.  It is believed that these 
observations are representative of normal working at the site but this should be confirmed before 
implementing measures, particularly where they involve substantial capital expenditure.  Similarly, 
it should be noted that the quoted savings and cost figures are budget estimates only and should be 
confirmed prior to committing to expenditure.  In particular the estimate of electricity grid 
connection costs can have a huge influence on the electricity generation project viability.  This 
aspect should be confirmed as soon as possible. 
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Action Plan  
 
 

Estimated annual savings 
Priority Recommendation and key actions 

(€) CO2 
(tonnes) (kWh) 

Estimated 
cost (€) 

Payback 
period 
(years) 

Timescale for 
completion 

1 Improve energy management within the site 2,500 15 35,000 3,000 1.2 3-6 months 

2 Introduce additional electricity and oil sub-
metering 350 1.05 2,430 350 1.0 3-6 months 

3 Improve control of PC’s & small electrical 
equipment 80 0.3 560 0 0 3-6 months 

4 High Efficiency Motors & Variable Speed Drives 
for the Aeration Paddle Motors 4,550 13.8 32,000 13,900 3.0 9-12 months 

5 Install generators to run on the LFG output 291,000 1,788 4,157,000 1,036,000 3.5 12-18 months 

TOTALS  298,480 1819 4,226,990 1,053,250 3.5 - 
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1.0  Introduction 

 
1.1  Objectives for the Visit 
 
Energy costs the main site in excess of €55,926 per annum, consisting of electricity and diesel fuel 
for the site vehicles.  The site office utilise mainly electrical heating at a tariff cost of 6.16c/kWh.  
The electricity and Diesel consumption does not vary a huge amount throughout the year with the 
summer months responsible for a slightly higher consumption level due to the increased landfill due 
to the busy tourism season. The agreed objectives for this assessment were to identify cost 
effective energy saving opportunities across all aspects of the site’s activities. 
 
1.2  Site Details 
    
Donegal County Council’s Ballynacarrick Landfill site is situated on a hilltop position 2 miles from 
the town of Ballintra. The site has now been in use for over 20 years. The site is divided into three 
phases of operation and it caters for the disposal of some 35,000 tonnes of waste per annum. The 
existing phase, which has now been filled and capped, covers an area of approximately 55,300 m2. 
Phase 1, which has recently been filled and capped, covers and area of approximately 14,000 m2. 
Phase 2, which has an approximate area of 15,500 m2, has recently been constructed and waste has 
started to be deposited within the phase. The existing phase and phase 1 have been capped and 
have landfill gas extraction pipework in place. Currently the landfill gas is extracted and burned at 
a flare near to the entrance of the site. There is a total estimated capacity of 165,000 m3 left in the 
site, with an estimated 45,000m3/yr to be filled into the site (Including cover) there is an estimated 
3.67 years of capacity left on the site. 
 
There is a leachate lagoon adjacent to the site entrance and offices that is fitted with a 45kW rated 
motor driving aeration paddle. The Aeration paddle is running at various times throughout the day 
and accounts for a large proportion of electricity used on the site. There are also 12 leachate pumps 
on the site in total. There a 6 x 1.5kW pumps, 3 x1.1 kW pumps, 2 x 1kW pumps, and 1 x 4kW pump. 
The total rated output of the leachate pumps on the site is 18.3kW. These pumps are only run 
intermittently and therefore they do not contribute a huge amount of the overall electricity usage 
on site. 
 
Another main site load arises from the landfill gas extraction pump that is situated adjacent to the 
flare stack.  The permanent unit fitted close to the entrance of the site is rated at 7.5kW. The flare 
is capable of burning a maximum of 550m3/hr of landfill gas and is run on a continuous basis. The 
ESB is currently supplying electricity to the site at 150kVA.  
 
The temporary buildings on site, which include a site office, small kitchen area and toilet block, are 
relatively small in size with an electric heating supply. The nature of the site office is that there is 
a constant level of access that makes it difficult to maintain adequate space heating.  The site 
office has an approximate floor area of 10m2 and the separate toilet and kitchen building is of a 
similar size. Given the small size of both buildings and their respective functions electric heating is 
appropriate but this should be matched with 7-day timer controls combined with thermostatic over-
ride.   
 
Electricity consumption on the site is dominated by the 45kW electric motor driving the aeration 
paddle in the leachate treatment tank. The other main user of electricity on site is the landfill gas 
extraction pump which is rated at 7.5kW and is run on a continuous basis. The items of plant using 
the most electricity on the site will receive particular attention within this report. 
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2.0 Current Energy Use 
 
2.1  Site Energy Consumption and Spend 
 
The site consumes approximately 178,750kWh of utility electricity energy per annum (based on 
figures provided for the period from February 2006 through to January 2007) costing a total of 
€26,372.  The site also uses diesel oil for site vehicles, using 679,052kWh in the same period costing 
€30,250.  All energy terms are in delivered energy and financial figures exclude VAT throughout the 
report.  The energy used in site vehicles is significantly greater than that due to electricity use.  

 
Utility Energy Consumption Cost CO2 emissions 

 kWh/year2 % €/year % tonnes 

Utility Electricity 178,750 21 26,372 46 76.9 

Diesel Oil - 

Machinery 

679,052 79 30,250 54 169.8 

Total Purchased 
Energy 

857,802 100 55,926 100 246.7 

 
 
The average unit cost for electricity was 14.75c/kWh including standing charges, while the average 
cost for Diesel oil was assumed to be 4.45c/kWh.   
 
Consumption figures are given in Appendix 2.  
 
 
 
Energy Procurement 
 
A ‘General Purpose – Commercial’ electricity purchase tariff is in place with ESB for the site, which 
is based on a simple flat rate tariff of 15.35c/kWh for the first 4000 units followed by 14.63c/kWh 
on remaining units.  The off-peak rate is 6.95c/kWh.   This tariff results in electricity costs that are 
relatively competitive. The site load is relatively stable due to 24 hour operation.  
 
Diesel oil is purchased from a single supplier but is also at a relatively competitive rate.  It may be 
possible to reduce costs a little by dealing with several suppliers. 
 
 
 
Energy Audit 
 
The following pie chart shows the approximate breakdown of energy consumption on the site for the 
period Feb-06 to Mar-07. 
 

 

                                                 
2 Delivered 
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Energy Consumption Breakdown

20%

80%

Electricity

Oil

 
 

The chart clearly shows how diesel fuel dominates the energy consumption.  Similarly we can plot 
the Energy Cost breakdown as follows. 
 

Energy Cost Breakdown

46%

54%

Electricity

Oil

 
 

The average cost of electricity over the period is 14.75c/kWh while that for diesel is 4.45c/kWh. The 
comparison of the graphs clearly shows the importance of reducing the electricity usage on site as it 
accounts for 46% of the total energy costs and only contributes 20% of the energy used on the site. 
 
 
2.2  Benchmarks 
 
Energy performance indicators give a measure of activity based energy use, which can be compared 
with equivalent benchmarks for other sites.  However, energy consumption benchmarks are not 
generally published for landfill sites.   
 
The current site area has been estimated as 84,800 m2 and this has been used to calculate the 
‘Specific Energy Consumption’ (SEC) for this site.  This is broken down into an electricity specific 
consumption of 2.1kWh/m2/year and a diesel specific consumption of 8kWh/m2/year giving a total 
of 10.1kWh/m2/year. 
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2.3 Energy Management Practices 
 
The existing energy management practices defined in the Energy Management Matrix (see Appendix 
1) are as follows: 
 
 
Energy Policy  
 
Donegal County Council do not have an energy policy for the Ballynacarrick Landfill Site although 
there is an unwritten set of guidelines.  
 
In order to realise further energy savings, an energy action plan should be developed to encompass 
the opportunities identified in this report, prioritising energy reduction measures and detailing a 
time-line for project implementation.  
 
The Good Practice Guide GPG186, ‘Developing an Effective Energy Policy’ available from the UK 
Carbon Trust web site provides further guidance on this area.  
 
The site is at Level 1 on the Energy Management Matrix. 
 
Organisation 
 
The Ballynacarrick Landfill Site energy management is the responsibility of Donegal County Council 
and in particular the manager and staff on site.  The Manager has overall responsibility for the 
energy consumption on site along with many other important responsibilities.  A strong link between 
waste management and energy management exists on the site and as a result environmental and 
energy strategy may be promoted to a high profile in the improvement of the existing buildings and 
facilities.  The following guide may be of use in further developing the organisation management 
structure to encompass energy management.  
 
The Good Practice Guide GPG119 ‘Organising Energy Management’, available from the Carbon Trust 
web site provides further background information. 
 
The site is at Level 1 on the Energy Management Matrix. 
 
Motivation 
 
Ad-hoc contact with staff on energy and space heating issues would be through Informal channels of 
communication.  There is scope to develop a structure that promotes interest and commitment to 
energy efficiency as part of a comprehensive energy and environmental policy and this should be 
encouraged.  
 
The site is at level 1/2 on the Energy Management Matrix. 
 
Information Systems 
 
The site currently has no building energy management system and meter data is not regularly 
collected for either electricity or diesel oil consumption.  Cost reporting is based upon invoice data 
only.    
 
A site such as the Ballynacarrick Landfill Site would benefit greatly from a monitoring and targeting 
(M&T) programme that can identify the key areas of energy consumption and quickly highlight when 
consumption unexpectedly increases (allowing reactive maintenance to take place).  Due to the 
amount of continuous electric motor loads it is desirable that a thorough monitoring and targeting 
programme is used to prioritise maintenance tasks in terms of energy savings (whilst considering 
conventional factors such as health and safety and staff comfort). 
 

    
    

    
    

    
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 25-07-2013:22:27:50



Donegal County Council  Ballynacarrick Landfill Site 
                   Energy Audit Report 

IBM0266/Energy Survey Report for 
Donegal County Council 
Issue Date: September 2007 
Status: Final 

                             5 
 

 

 

 

By developing an M&T programme for the site, all areas of waste could be identified and 
systematically reduced.  It is therefore recommended that the electricity half hour data (HHD) 
should be collected regularly from a sub-meter and analysed for areas of unnecessary consumption.  
The data should also be compared against manual readings from each of the utility meters to ensure 
the units are recording on the correct multiplication factor.  All data should then be compared with 
previous periods on a regular basis, prompting maintenance tasks.  Close monitoring of leachate 
aeration and landfill gas extraction loads would also allow energy savings from the other report 
recommendations to be quantified.  The compiled data should also be compared against the 
respective utility bills on a monthly basis in order to ensure the billing is correct.   
 
Further specific information on this area is included within section 3.0.  The Good Practice Guide 
GPG112, ‘Monitoring and Targeting in Large Companies’ also provides further help and guidance on 
this area. 
 
The site is at level 1 on the Energy Management Matrix. 
 
Marketing 
 
Energy efficiency achievements and the sites energy performance could be published internally so 
that everyone is aware of progress and energy consumption.  This would assist in raising the profile 
of energy efficiency within the Council. Staff do not have a direct interest in plant efficiency but 
there is an opportunity to improve the level of information on energy efficiency targets and plant 
performance using a comprehensive energy M&T software system. 
 
The Good Practice Guide GPG084 ‘Managing and Motivating Staff to Save Energy’ available from the 
Carbon Trust web site provides further background reading on this. 
 
The site is at level 1 on the Energy Management Matrix. 
 
Investment 
 
Some new investment has been made at the Ballynacarrick Landfill Site in recent years in landfill 
gas extraction plant and monitoring instrumentation. Investment into energy efficient practices and 
equipment is currently assessed using the same pay back criteria employed for any investment. 
 
Paybacks on energy efficient equipment will become shorter as energy prices increase.  As prices 
have already increased in the region of 50% within the past 12 months, projects that formerly had 
longer payback periods are now becoming more cost effective. 
 
It is recommended that the Council should earmark sufficient capital to allow a number of energy 
efficiency projects to be advanced.  It is further recommended that the good housekeeping 
measures identified within this report are undertaken as promptly as possible and the financial 
savings are ring-fenced for investment in further energy saving projects.   
 
The site is at level 2 on the Energy Management Matrix. 
 
 
 
2.5 Organisational Issues Affecting Energy Use 
  
The main issue affecting energy use on the Ballynacarrick Landfill Site is the ESB utility electricity 
connection and distribution around the site to supply the landfill gas extraction pump loads, 
aeration paddle motors and leachate pump systems etc.  
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3.0 Energy Saving Opportunities 
 
This site is administered by a management team with reasonable knowledge of energy efficiency 
and waste avoidance.  As a result some of the normal opportunities for improved energy efficiency 
have been adopted.  The site has chosen to use electricity for space heating and this is appropriate 
given the small space heating load.  The use of diesel fuel in vehicles, earth moving equipment etc 
is by far the largest source of energy consumption on the site and up to four times more energy is 
used in this manner than in the form of utility electricity. 
 
The following recommendations have been prioritised in terms of ease of implementation and potential 
energy/cost savings.  Most measures requiring capital investment have a payback within 3 years (with 
the majority having a much shorter payback period).  Note; all carbon savings are in tonnes. 
 
 
Priority 1 
 

Improve Energy Management within the site 

Cost Saving 
€ per year 

2,500 

CO2 Savings 
Tonnes/year 

15 

Energy Savings 
kWh/year 

35,000 

Cost 
€ 

3,000 

Payback 
Years 
1.2 

 
Detail: 
The site has been proactive in taking the initiative to explore energy efficiency further and has had 
some success in implementing measures to date.  It is recommended that the recommendations of 
this report are studied and plans made to implement the best opportunities. The key areas to 
address are summarised within the following paragraphs: 
 
Energy Policy/Action Plan 
 
Part of developing an energy policy involves the identification of energy use and the setting of 
targets for energy consumption reductions. In order to ensure the targets are met it is 
recommended that a new energy policy is developed reflecting this objective and endorsed by 
senior management.  It is further recommended that the reduction targets be established for the 
medium term (up to the next 10 years) to enable energy reduction projects to be planned and 
prioritised within the budget for each financial year. 
 
In order to realise the energy savings, a detailed action plan should be developed, prioritising 
energy reduction measures, identifying who is responsible for delivering the savings within the site 
(or who is responsible for managing outside consultants/contractors) and detailing a time-line for 
project implementation.  The action plan within this report should be used as a starting point and 
should be developed further, depending on the level of investment available and the required level 
of savings. 
 
Monitoring & Targeting 
 
For a site such as the Ballynacarrick Landfill Site, a monitoring and targeting (M&T) programme can 
identify the key areas of energy consumption and quickly highlight when consumption unexpectedly 
increases (allowing reactive maintenance to take place).  Due to the amount of electric motors used 
on the site it is essential that a thorough monitoring and targeting programme is used to prioritise 
maintenance tasks in terms of energy savings (whilst considering conventional factors such as health 
and safety and staff comfort). Ballynacarrick Landfill Site does not have manual monitoring 
capability using utility meters and additional automated monitoring and target setting software 
would be useful to identify trends away from peak efficiency. 
 
By developing an M&T programme for the site, all areas of waste could be identified and 
systematically reduced. It is therefore recommended that the electricity meter readings are 
automatically entered into a database with associated spreadsheet for target setting analysis.  All 
data should be corrected in order to establish a standard performance figure for the site. The 
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electricity half hour data (HHD) should be obtained from sub metering and analysed for areas of 
unnecessary consumption with additional sub-metering where possible. All data should then be 
compared with previous periods on a regular basis, prompting maintenance tasks.  Close monitoring 
of performance would also allow energy savings from the other report recommendations to be 
quantified.  The compiled data should also be compared against the respective utility bills on a 
monthly basis in order to ensure the billing is correct.  
  
Staff Awareness Campaign 
 
The staff at the Ballynacarrick Landfill Site have a limited level of control of space heating and 
natural ventilation but are key to implementing an energy reduction strategy within the site. 
Historically there is motivation for energy efficiency but it is recommended that a comprehensive 
energy awareness campaign is renewed to include: 
 
1. Briefing new staff as part of a staff induction programme 
2. Briefing staff on the environmental and financial costs of wasting energy and explaining what 
they can do to help 
3. Maintaining a 'switch-off' campaign, concentrating on all equipment, heating, lighting, 
computers, monitors etc that can be switched off when not required. 
4. Undertake regular 'walk-round' surveys to determine the effectiveness of the staff awareness 
campaign 
  
Rationale: 
Comprehensive energy management is essential in ensuring the site achieves energy savings in line 
with its internal targets. It is therefore necessary to develop a suitable energy policy action plan 
and monitoring & targeting programme. 
  
Risks: 
If energy consumption is not monitored closely the effects of the various initiatives cannot be 
quantified. It is therefore vital that energy management is maintained as a high priority for the site. 
 
Next Steps: 
In order to improve energy management within the next 3-6 months the following steps should be 
taken: 
 
1. Develop a new energy policy with targets.  
2. Adopt the Action Plan within this report & develop as necessary. 
3. Decide what outside help is needed to install an automated M & T Programme 
4. Analyse figures & use findings to influence the Action Plan. 
5. Nominate a member of management to develop a new site wide energy awareness 

campaign. 
  
Relevant Publications: 
GPG 084 - Managing & Motivating Staff to Save Energy 
GPG 112 - Monitoring & Targeting in Large Companies 
GPG 186 - Developing an Effective Energy Policy 
GPCS 375 - Effective Energy Management at ICI Paints, Slough 
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Priority 2 
 

Introduce electricity sub-metering 

Cost Saving 
€ per year 

350 

CO2 Savings 
Tonnes/year 

1.05 

Energy Savings 
kWh/year 

2,430 

Cost 
€ 

350 

Payback 
Years 
1.0 

 
Detail: 
In addition to meters for the main utility supplies, sub-metering of separate loads will provide a 
detailed framework for setting targets and monitoring progress. Ballynacarrick Landfill Site should 
consider metering electrical supplies to the aeration paddle motor and landfill gas extraction pump 
motor as these are the key consumers of energy and detailed information is important.   
  
Rationale: 
When undertaking an initiative to reduce energy costs it is important to have frequent and accurate 
consumption data along with information on the factors that influence energy usage. Provision of 
this information must be efficient in the time it takes to process and the data obtained must be 
readily available for further scrutiny in the form of charts etc. Ideally the figures provided should 
give a performance measure for the current week and for the year to date whilst comparing both of 
these with the “target” values that take into account appropriate factors. 
  
Risks: 
There are minimal risks involved within this project as senior management should be involved and 
committed before it proceeds. Some expenditure is required for improved metering and the 
expedient use of outside assistance. Some risk exists if the initiative is not fully maintained and 
followed through. 
  
Next Steps: 
In order to implement this recommendation within the next 3-6 months the following steps should 
be taken: 

 
1. Determine validity & what help is needed to establish an automated M&T system. 
2. Identify and install additional metering where this can provide benefit at low cost.  
3. Devise and implement a reporting system, costs centres and controls that best suit the 

site budget management. 
 
 

  
Relevant Publications: 
GPG 231 – Introducing information systems for energy management 
GPG 326 - Good Practice Guide to Energy Metering  
GPG 125 – M&T in small and medium companies 
GPG 112 - Monitoring & Targeting in Large Companies 
 
 
 
 
Priority 3 
 

Improve control of PC’s & small electrical equipment  

Cost Saving 
€ per year 

80 

CO2 Savings 
Tonnes/year 

0.3 

Energy Savings 
kWh/year 

560 

Cost 
€ 
0 

Payback 
Years 
0.0 

 
Detail: 
The site has several computers and a number of pieces of electrical office equipment (such as 
copiers, scanners, printers, etc), many of which are used throughout the working day.  It was 
noticed during the walk-round survey that some of the equipment was operating despite minimal 
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use by staff.  In addition, the majority of computer screens had been left in screen saver mode.  
Although the screen savers do reduce the overall energy consumption during short breaks, both 
computers and screens should be turned off when the PC is not due to be used for any significant 
period (i.e. during lunchtimes and at the end of the working day).  The following recommendations 
for improvement are made: 

Improve staff awareness 

Staff should be informed of the cost of operating a computer unnecessarily and encouraged to 
switch off when not in use.  Posters and stickers providing information on this area are available, 
free of charge, from the Carbon Trust and SEI web sites.   

Improve control of small electrical equipment 

Throughout the office buildings there is a variety of small electrical equipment, which is left on 
stand-by mode when not in use.  Although developments have resulted in electrical equipment 
consuming less energy in stand-by mode, this is an area where small energy savings can easily be 
achieved and demonstrates management’s commitment to environmental issues.  Staff should be 
prompted to switch off equipment when not required (through an energy awareness campaign) and 
simple time switches should be fitted to equipment within communal areas (such as the water 
heaters and photocopiers).   

Rationale: 
Electrical equipment still consumes energy whilst in 'sleep' or 'saver' mode.  Therefore it is prudent 
to maximise the use of energy saving features and also to switch off equipment when it is not in use 
for any prolonged period (such as overnight). 
  
Risks: 
Some staff may be reluctant to switch off electronic equipment (and especially computers) for fear 
of losing unsaved data, or disturbing electronic settings.  All equipment which can be switched off 
should therefore be labelled with one colour and all equipment which should be left running should 
be labelled in a separate colour. 
  
Next Steps: 
In order to implement this recommendation within the next 3 months, the following action 
should be undertaken: 
1.  Renew the energy awareness campaign, to include specific information on computers and 
screens. 
2.  Label all equipment, so that staff understand what can/cannot be switched off overnight. 
3.  CRT Monitors should be replaced with Flat Screen TFT monitors that consume 50% less 
energy when monitors are being replaced or new ones bought. 
4.  Monitor the site's overnight electricity consumption as part of an M & T programme and use 
the data to provide feedback on the success of the 'switch-off' campaign. 
  
Relevant Publications: 
GPG118 - Managing Energy Use - Minimising Running Costs of Office Equipment & Related Air-
conditioning 
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Priority 4 
 

Aeration Paddle Motors 

Cost Saving 
€ per year 

4,550 

CO2 Savings 
Tonnes/year 

13.8 

Energy Savings 
kWh/year 

32,000 

Cost 
€ 

13,900 

Payback 
Years 
3.0 

 
Detail: 
Modern three phase induction motors are at least 85% efficient in converting electricity to shaft 
power.  The latest single speed induction motors, designated EFF1, can achieve an improvement of 
a further 4% and should always be specified for replacement drive motors given that an induction 
motor can consume 100 times its original cost in electricity over its normal life.       
 
Investigation of the efficiency of the aeration paddle motors on the leachate lagoon to 
determine their efficiency at aerating the leachate 
It is possible that a system could be devised that utilises the oxygen content of the leachate pond 
water to control the rate of rotation of the aeration paddle motors. This could have a significant 
influence on the energy consumed by the aeration paddle motor that is rated at 45kW. As the power 
absorbed by the paddle follows a cubic relationship with shaft speed small reductions in rotational 
speed can lead to large energy savings. A variable speed drive controller would be required in this 
application. Variable speed drives are electronic devices that control the supply of electricity to the 
motor. Typically, reducing the speed of rotation by 50% reduces the input energy demand by over 
85%. Alternatively, a blower system for oxygenation of the leachate may be more efficient and 
should be investigated. 
 
Rationale: 
The measures proposed above could significantly reduce the energy consumed by the aeration 
paddles.   
  
Risks: 
No risks are anticipated with this upgrade as the control system would ensure that oxygen levels 
were maintained at adequate levels. 
  
Next Steps: 
In order for this recommendation to be implemented within the next 12-15 months, the following 
steps should be taken: 
 

1. Prioritise work within the site Action Plan 
2. Carry out a detailed study of the efficiency of the aeration motors as part of the M&T 

programme 
3. Schedule for the work to be completed 

  
Relevant Publications: 
 
GPG 2 – Energy savings with motors and drives 
 
 
Priority 5 
 

Install generators to run on the LFG output 

Cost Saving 
€ per year 
291,000 

CO2 Savings 
Tonnes/year 

1819 

Energy Savings 
kWh/year 
4,157,000 

Cost 
€ 

1,036,000 

Payback 
Years 
3.5 

 
Detail: 
The evaluation of the economic case for landfill gas utilisation in electricity generation is examined 
in detail in Section 4 of this report.  A business case is made for the phased installation of 1 x 1MW 
generator that has been sized to mirror the peak projected landfill gas production rate over the 
eighteen year life of the site.  At present this gas is being flared to atmosphere with total loss of 
the considerable energy content.     
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Rationale: 
A simple economic analysis has been completed on the basis of the assumptions made for the costs 
of up-rating the electricity connections to the site.  An export price of €70/MWh has been assumed 
for the electricity exported to the grid.  Simple payback occurs in four years and the evaluation is 
summarised in Table 2 at the end of Section 4.  A Net Present Value of €1,288,674 can be achieved 
with a discount rate of 8% whereas this increases to €2,083,653 with a discount rate of 3.5%.  The 
project has a theoretical Internal Rate of Return of 22.35% and the electrical generation project 
would displace 17,893 tonnes of carbon over the 18-year life.   
  
Risks: 
The main risk to this project exists around the cost of upgrade of the grid to accept the peak 
electricity production rate of 886 KW.  A sum of €500,000 has been assumed but this could be a 
significant under estimate.  It is recommended that ESB be engaged to provide a detailed estimate 
in this respect.  The project has the capability to absorb a higher connection cost. 
  
Next Steps: 
In order for this recommendation to be implemented within the next 12 months, the following steps 
should be taken: 
 

1. Prioritise work within the site Action Plan 
2. Commission a grid connection estimate from the ESB 
3. Commission a detailed study of the proposal 
4. Schedule for the work to be completed 
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4.0 Landfill Gas and Renewable Generation Opportunities 
 

The two main constituents of landfill gas, CO2 and methane are both potent greenhouse 
gases and treatment must ensure that combustion takes place at a temperature higher than 
1000°C.  Currently all the gas is passed to a flare for combustion treatment prior to issue to 
atmosphere. Power generation from LFG is usually achieved most cost effectively using 
reciprocating engines.  This is simply because the mechanical efficiency achieved by these 
engines is high and the overall electrical generating efficiency achieved is good because 
parasitic loads are relatively low1.   
 
Typically for engines of 1MW(e) or above, the gross mechanical output may be close to 40% 
and the electrical output 35% or more.  Waste heat is rejected from the engine cooling 
water, the intercoolers if the engine is super or turbo charged and the exhaust from the 
engine.  In many cases it is possible to recover 40% or so of the original input energy as 
useful waste heat depending upon the design.   
 
Heat is recovered from the landfill gas generator in two ways.  The waste heat rejected 
from the engine cooling water, the intercoolers and lubrication system is recovered with a 
series of heat exchangers.  This heat can generally be recovered at a maximum of 90°C, 
although adaptations may allow a higher recovery temperature.  The waste heat in the 
exhaust gases, exhausted at more than 500°C may be recovered separately, by cooling 
these to 180°C in the case of landfill gas, and recovering the heat at higher temperatures if 
required. 
 
At this site where there is apparently the potential to develop a maximum of 886kW or more 
of electrical power, there is therefore also potential to recover up to 1135kW of waste heat 
that could potentially be distributed and used for developments on the site. 
 
Under some circumstances, a distributed heat network can provide an efficient and cost 
effective means of energy distribution and a reduction of primary carbon emissions.  This is 
often the case where primary energy efficiency may be improved with the use of combined 
heat and power or where heat is distributed from a centralised renewable or low carbon 
source.  In this case there is the potential to generate electricity on the site but very 
limited potential application of the resulting waste heat.  Only in the circumstances of 
additional site development would this be possible.  Unfortunately there is no available land 
or prospect of such development so all waste heat must be dumped to atmosphere.    

 
4.1 The quality, quantity & duration of gas generation.   
 

LFG is a by-product of the largely anaerobic bio degradation of organic material dumped in 
landfill waste.  Gas quality depends on the constitution of the waste and in particular the 
organic or putrescent content.  However the methane content has been measured at 
approximately 37.5% by volume and the net calorific value therefore approximately 
15MJ/m3. 
 
The analysis of historic waste records has been conducted by the site using a recently 
installed monitoring system with the conclusion that the gas quality and the net calorific 
value at this site will not be significantly different from the figures quoted above. 
 
The projected gas flows have been modelled using software designed for this predictive 
task. Simple calculations based upon waste quantity, quality and time illustrate model 
variations in peak flow conditions of 20% reached in 2011 depending upon the half-life 
assumed for waste degradation.  However, using the GASSIM software the gas production is 
projected to be 428 m3 in 2007 rising to a peak production rate of 545 m3 in 2011.  This 
profile is assumed for CHP electricity and heat calculations in this report.  In practice this 
would allow maximum power generation of approximately 886 kWe at peak flow in 2011 and 
commencing at 696kWe in 2007. 
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Currently approximately 430 m3/h of landfill gas is being burned in the flare on site.  From 
interpretation of the data provided by the Council it is concluded that the minimum 
production profile will be similar to that modelled below: 
 

Projected Landfill Gas Production (m3/hr)
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4.2 Buying & Selling Renewable Energy   
 

Electricity value.  The indicated ReFIT supported export price is 7c/kWh and this has been 
used in the supporting calculations.  It may be possible through negotiation with other 
energy supply companies to get up to 7.2c/kWh for net exported energy.  If the Council 
were to go outside the support mechanism it should be possible to get the Best New 
Entrant, (BNE) price which in 2006 stood just under 7.3c/kWh.  While this is better than the 
supported figure there is no guarantee of this rate.  On this basis a basic purchase price for 
electrical units of €70/MWh has been assumed in all the calculations. The new Single 
Electricity Market commencing in Nov 2007 may produce a change to these figures.  It may 
also be possible to obtain a 4.0c/kWh carbon saving premium but this has not been assumed 
in these calculations.  
 
The grid connection cost to be able to export the full production of electricity from the 
generators is the largest unknown in this assessment.  It is frequently sufficiently large as to 
make the overall project only marginally viable.  We have assumed a grid connection cost of 
€500,000 however this is just a estimate.  It would be worth getting a grid connection pre-
feasibility study done by the ESB for the site costing €730 which will provide a proper 
estimate of the grid connection cost to be able to export up to 1MW.  The current supply 
line is limited to 150kVA, this is still only a small amount of the required full export 
capacity.  The grid connection cost has a very significant influence on the viability of 
renewable electricity generation. 
 
Heat value.   Heat energy only has a value if there is a ‘buyer’ available at the site.  This is 
not feasible unless there were plans to develop sections of the site as a business park or 
other activity with a need for heat.  Thus the heat value has been assumed to be zero in the 
calculations contained in this report with the assumption that the heat will be dumped to 
atmosphere. 
 

4.3 The Projected Heat & Power Outputs    
 

To assess the potential for the site, the modelled gas predictions have been adopted.  The 
performance as anticipated in the feasibility study has been considered.  The landfill gas is 
assumed to have a net calorific value of 15MJ/m3 comprising of 37.5% methane.  The 
performance of the Jenbacher JGC 320 (1048kWe) generator has been used to model gas 
consumption, electrical power outputs and heat outputs.  There are many manufacturers 
who produce gas fired reciprocating engines, Deutz, Caterpillar and Jenbacher etc. to name 
but a few.  It is easier to continue this report using the published performance of one 
particular model for the purposes of comparison.  A Jenbacher JGC 320 is used.  The engine 
performance of different manufacturers is generally similar and in using the Jenbacher 
models as an example there is no implied preference or endorsement of this specific 
equipment. 
 
The standard specification for the engines used to model electricity and heat production for 
this site is as follows based upon nominal engine performance at 75% part load: 
 
Fuel gas  kWh/Nm3 Part Load 75% 
   
Energy Input kW 2.047 
Gas Volume @ 37.5% CH4 Nm3/h 585 
Mechanical Output kW 821 
Electrical Output kWe 798 
   
Specific Fuel Consumption kWh/kWh 2.49 
Electrical Efficiency % 39.0% 
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The projected heat and power outputs are illustrated in Table 1 below. 
 

Year Gas 
Produced 

(m3/hr) 

Electrical 
Output 
(kWe) 

Gas 
Burnt 
(m3/hr) 

Thermal 
Output 

(kW) 

Electrical 
Units 

(MWh/yr) 

Electrical 
Units 

Value (€) 

Heat 
Units 

Produced 
(MWh/yr) 

Potential 
CO2 

Emission 
reduction 
(Tonnes) 

Primary 
Carbon 

Reduction 
(Tonnes) 

2007 428 696 428 892 5483 383833 7030 4555 1242
2008 455 739 455 948 5829 408046 7473 4842 1321
2009 487 791 487 1015 6239 436744 7999 5183 1413
2010 520 845 520 1083 6662 466339 8541 5534 1509
2011 545 886 545 1135 6982 488759 8952 5800 1582
2012 540 878 540 1125 6918 484275 8869 5747 1567
2013 466 757 466 971 5970 417911 7654 4959 1352
2014 369 600 369 769 4727 330921 6061 3927 1071
2015 320 520 320 667 4100 286978 5256 3405 929
2016 282 458 282 587 3613 252899 4632 3001 818
2017 263 427 263 548 3369 235860 4320 2799 763
2018 245 398 245 510 3139 219717 4024 2607 711
2019 224 364 224 467 2870 200884 3679 2384 650
2020 206 335 206 429 2639 184742 3384 2192 598
2021 190 309 190 396 2434 170393 3121 2022 551
2022 179 291 179 373 2293 160528 2940 1905 520
2023 162 263 162 337 2075 145282 2661 1724 470
2024 149 242 149 310 1909 133624 2447 1586 432
2025 135 219 135 281 1730 121069 2217 1437 392
Total  10018  12844 78983 5528803 101260 65606 17893

 
 

Table 1: Projected Heat & Power Outputs 
 

4.4 Simple Economic Analysis    
 

Each 500m3/h of gas generates revenue of €446,880 per year. For this simple analysis the 
€70/MWh price of exported electricity has been used. Simple payback occurs in 4 years.  
The NPV and IRR are relatively attractive as illustrated in Table 2 at the end of Section 4. 
However attention is drawn to the sensitivity of the analysis to the cost of grid connection.  
The estimated €500,000 may be a significant under-estimate. 
 
 

4.5 Other uses for Landfill Gas    
   
If generation of electricity from the landfill gas is determined not to be viable the 
following sets out other possible uses of the LFG. 
 
Gas Scrubbing 
 
There are two reasons for treatment of LFG: 
 

1. Due to the large proportion of carbon dioxide (around 60% CO2) in the make up of 
landfill gas the calorific value is low when considered by volume (for example 
untreated LFG has a CV of 13-15MJ/m3, as compared with 38-40MJ/m3 for treated 
gas).  By removing the contaminants the volumes of gas that need to be managed 
are reduced.  Whilst the net energy content of the LFG is the same as the treated 
gas, the volume of the treated gas is greatly reduced and combustion is more 
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efficient.  This results in an increase in efficiency and a reduction in capital cost as 
plant size is significantly reduced. 

2. In addition to the carbon dioxide, LFG contains hydrogen sulphide and other trace 
chemicals such as aromatic hydrocarbons that are toxic and environmentally 
damaging, as well as reducing engine life were the LFG to be used directly for 
power generation. 

 
There are various existing techniques suitable for gas treatment: 
 

1. MEA – Monoethanolamine may be used to remove CO2 from the LFG. 
2. Kyrosol Process - Uses chilled methanol to remove the CO2 and other contaminates. 
3. Gaseous filtering -  A molecular level membrane is used to remove the CO2. 

 
Sulphur dioxide and water vapour are removed as part of the process.  It is possible that CO2 
& SO2 or its derivatives may have commercial value.  Processing and compressing the gas 
requires electrical energy.  To get 98% methane, 5-10% of the energy value in the gas is 
used.  This processing cost could be significantly reduced if the electricity required was 
produced on site using a proportion of the landfill gas.  
 
The estimated total processing power requirements for gas scrubbing is typically 10% of the 
energy content of the gas.  Thus for 500m3/h of raw LFG the removal of the CO2 and 
contaminants would account for 208kW.  This electrical load can be generated using 53.6 
m3/h of the 187.5m3/h of scrubbed gas assuming a generator efficiency of 35% leaving a net 
scrubbed gas production rate of 133.9m3/h. 
 
The scrubbed gas will have an energy content of 38-40MJ/m3.  The gas may be used to 
generate electricity in more efficient smaller generator arrangements or it may be 
compressed to produce Compressed Natural Gas, (CNG) which may be used as a transport 
fuel as a substitute for petrol and diesel within the Councils fleet of vehicles.  
 
Gas Compression 
 
The use of CNG as a transport fuel would require conversion of the vehicles to include a 
CNG tank and fuel injection systems. Companies specialising in such conversions are 
becoming more common and the use of LPG for transport use is already well established.  
Compressed Natural Gas has less environmental impact than petrol or diesel use as it burns 
more cleanly than fossil fuels. The main reductions are in NOx, SOx and particulate 
emissions.  To be used as vehicle fuel the LFG would be processed to 98% methane as 
identified above.  Once compressed the gas can be stored or transported as required.  
 
At present the market for alternative vehicle fuels is relatively small in Ireland.  The market 
is quite mature in France and other European countries. The gas could be used to offset the 
fuel used by Donegal County Council’s vehicle fleet. This would have three benefits: firstly 
the fuel bill is significantly reduced and secondly the Council is seen to be promoting 
environmentally sound policies.  Finally the vehicle emissions would be reduced. 
 
Let us consider continuing the processing to include gas compression. The power required to 
compress 133.9m3/h of the scrubbed LFG from 1bar to 200bar has been estimated as about 
5% of the energy in the gas or a power of 22.3kW.  The compression must take place in 
three separate stages and the electrical load can be supported from the use of 5.7 m3/h of 
the 133.9 m3/h of scrubbed gas leaving a net volume of 128.2 m3/h which is compressed to 
CNG at a production rate of 0.64 m3/h or 1.42MW of CNG.  It should be noted that in volume 
for volume terms at 200bar CNG has just 25% of the calorific value of petrol so larger 
storage volumes are required for the same vehicle range.   
 
It is estimated that for each 500m3/h of landfill gas the use of CNG for vehicle fuel could 
offset 1.144 million litres of diesel and be worth €1.258 million a year after taking out 
production costs. Excise duty would be liable on this fuel reducing the net worth.  See Table 
below: 
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Basic Assumptions and Reference Data 
Make up of Landfill Gas  
  
Assumed proportion of methane CH4 37.5% 
Carbon dioxide proportion 60% 
  
Calorific Value of Methane 40MJ/m3 

Calorific Value of Carbon Dioxide 0MJ/m3 

  
Calorific Value of Landfill Gas (raw) 15MJ/m3 

Calorific Value of Landfill Gas (scrubbed) – 98% Methane 38.6MJ/m3 

  
Density of scrubbed LFG @ 1atmosphere, 15°C 0.68kg/m3 

  
Annual operating period  
  
Assumed basic Landfill Gas Production Rate 500m3/h 
Plant availability 90% 
No days available 328.5days 
No operating hours 8000 per annum 
  
Energy Costs and Values  
  
Electricity (purchased) 14.8c/kWh 
Electricity (exported to the grid) 7.0c/kWh 
  
Petrol at the pump price (2006) €1.10/l 
Petrol Calorific Value by mass 45GJ/t 
Density 730kg/m3 

Petrol Calorific Value by volume 32850MJ/m3 

 9.13kWh/l 
  

 
 

Value of Landfill Gas used to Generate Electricity 
Electricity  
Reference Hourly production LFG 500m3 
Electrical Output – kWe Net after accounting for availability 655 

Assumed proportion of methane CH4 37.5% 
  
Peak Electrical Output -MWe 1.66MWe 
Electrical Value of exported units 7c/kWh 
  
Equivalent Net Annual Value €920,250 

 
Value of Compressed Natural Gas used to displace Petrol/Diesel in Transport 
Equivalent Energy Content of LFG  
Reference Hourly production LFG 500m3 

Assumed proportion of methane CH4 37.5% 
  
Production of scrubbed and compressed LFG 128.2m3/h 
Production of scrubbed and compressed LFG 87.2kg/h 
Calorific Value of 1hour’s supply of scrubbed gas 4849MJ 
(NB figures assume partial use of LFG energy content to  
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generate electricity to support the process of scrubbing & 
compression) 
  
Equivalent quantity of petrol 0.110tonne/h 
 110kg/h 
 0.143m3/h 
Equivalent Quantity Petrol 143l/h 
Equivalent Annual Net Volume of Petrol 1,144,000l 
Equivalent Net Annual Value €1,258,400 
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Table 2: A Preliminary Assessment of Cash Flow for Landfill Gas Electrical Generation 
 

Year Year 
No. 

Gas 
Produced 

(m3/hr) 

Electrical 
Output 
(kWe) 

Gas 
Burnt 
(m3/hr) 

Gross 
Energy 
input 
(MJ) 

Thermal 
Output 

(kW) 

Electric
al Units 
Value 

(€) 

Engine 
Maintenance 

(€) 

Net 
revenue 
Flow (€) 

Grid 
Connecti
on Costs 

(€) 

CHP 
Purchase 

(€) 

Gas 
Collection 

(€) 

Cumulative 
Cashflow (€) 

2007 0 428 696 428 6420 892 383833 55640 328193 -500000 -1036000 -150000 -1357807 
2008 1 455 739 455 6825 948 408046 59150 348896       -1008911 
2009 2 487 791 487 7305 1015 436744 63310 373434       -635477 
2010 3 520 845 520 7800 1083 466339 67600 398739      -236739 
2011 4 545 886 545 8175 1135 488759 70850 417909       181170 
2012 5 540 878 540 8100 1125 484275 98800 385475       566645 
2013 6 466 757 466 6990 971 417911 60580 357331       923976 
2014 7 369 600 369 5535 769 330921 47970 282951       1206927 
2015 8 320 520 320 4800 667 286978 41600 245378       1452305 
2016 9 282 458 282 4230 587 252899 36660 216239       1668544 
2017 10 263 427 263 3945 548 235860 34190 201670       1870213 
2018 11 245 398 245 3675 510 219717 31850 187867       2058081 
2019 12 224 364 224 3360 467 200884 29120 171764       2229845 
2020 13 206 335 206 3090 429 184742 26780 157962       2387807 
2021 14 190 309 190 2850 396 170393 24700 145693      2533500 
2022 15 179 291 179 2685 373 160528 23270 137258      2670758 
2023 16 162 263 162 2430 337 145282 21060 124222       2794980 
2024 17 149 242 149 2235 310 133624 19370 114254       2909234 
2025 18 135 219 135 2025 281 121069 17550 103519       3012753 

Total    10018 92475 12844 5528803 830050 4698753 -500000 -1036000 -150000   
 

 
NB This analysis is derived using estimated prices and budget quotations.  The NPV and IRR can be considered as preliminary and indicative only.  A detailed engineering and 

infrastructure analysis would be required to develop costs and confirm the economic case. 
The simple model indicates that: 

• An NPV of €1,288,674 can be achieved with a discount rate of 8% 
• An NPV of €2,083,653 can be achieved with a discount rate of 3.5% 
• The project would have a theoretical IRR of approximately 22.35% 
• The electrical generation project will displace 17,893 tonnes of carbon over the 18-year project life
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Appendix 1: Energy Management Diagnostics 
 
Energy Management Matrix 
 
This matrix shows an overall appreciation of energy management for the survey site.  The shaded 
cells represent current achievement levels and highlight key areas where improvement can be 
made. 
 
 
Level 

 
Energy Policy 

 
Organising 

 
Motivation 

 
Information 
systems 

 
Marketing 

 
Investment 

4 

Energy policy, 
action plan and 
regular review 
have 
commitment of 
top management 
as part of an 
environmental 
strategy 

Energy 
management 
fully integrated 
into 
management 
structure. Clear 
delegation of 
responsibility for 
energy 
consumption. 

Formal and 
informal 
channels of 
communication 
regularly 
exploited by 
energy manager 
and energy staff 
at all levels. 

Comprehensive 
system sets 
targets, 
monitors 
consumption, 
identifies faults, 
quantifies 
savings and 
provides budget 
tracking.  

Marketing the 
value of energy 
efficiency and 
the performance 
of energy 
management 
both within the 
organisation and 
outside it.  

Positive 
discrimination in 
favour of ‘green’ 
schemes with 
detailed 
investment 
appraisal of all 
new-build and 
refurbishment 
opportunities.  

3 

Formal energy 
policy, but no 
active 
commitment 
from top 
management. 

Energy manager 
accountable to 
energy 
committee 
representing all 
users, chaired by 
a member of the 
managing board. 

Energy 
committee used 
as main channel 
together with 
direct contact 
with major 
users.  

M&T reports for 
individual 
premises based 
on sub-metering, 
but savings not 
reported 
effectively to 
users.  

Programme of 
staff awareness 
and regular 
publicity 
campaigns. 

Same pay back 
Criteria 
employed as for 
all other 
investment. 

2 

Un-adopted 
energy policy set 
by energy 
manager or 
senior 
departmental 
manager. 

Energy manager 
in post, 
reporting to ad-
hoc committee, 
but line 
management and 
authority are 
unclear. 

Contact with 
major users 
through ad-hoc 
committee 
chaired by senior 
departmental 
manager.  

Monitoring and 
targeting reports 
based on supply 
meter data. 
Energy unit has 
ad-hoc 
involvement in 
budget setting. 

Some ad-hoc 
staff awareness 
training.  

Investment using 
short-term 
payback criteria 
only.  

1 An unwritten set 
of guidelines 

Energy 
management is 
the part-time 
responsibility of 
someone with 
limited authority 
or influence 

Informal 
contacts 
between 
engineer and a 
few users.  

Cost reporting 
based on invoice 
data. Engineer 
compiles reports 
for internal use 
within technical 
department. 

Informal 
contacts used to 
promote energy 
efficiency.  

Only low cost 
measures taken. 

0 No explicit 
policy 

No energy 
management or 
any formal 
delegation of 
responsibility for 
energy 
consumption 

No contact with 
users.  

No information 
system. No 
accounting for 
energy 
consumption.  

No promotion of 
energy 
efficiency.  

No investment in 
increasing 
energy efficiency 
in premises.  
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Appendix2: Energy Data 
 
 Mar-06 May-06 Jul-06 Sep-06 Nov-06 Jan-07 Total 
Electricity        
Winter Peak       0 
Winter day 27183     29083 56266 
Summer Day   30183 33983 31683 26635  122484 
Night       0 
Evening & 
Weekend       0 
Total kWh 27183 30183 33983 31683 26635 29083 178750 
Cost 4050.00 4642.00 4639.00 4534.00 3926.00 4581.00 26372.00 
Cost/kwh 0.1490 0.1538 0.1365 0.1431 0.1474 0.1575 0.1475 
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Diesel        
Litres 9825 11021 12683 10605 9747 8820 62701 
kWh 106405 119357 137357 114852 105560 95521 679052 
Cost 4788 5384 6132 4988 4660 4297 30250 
Cost/kWh 0.0450 0.0451 0.0446 0.0434 0.0441 0.0450 0.0445 
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