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1 O6uu no,roxeHr.rs
Oqeurara e LI3BrpueHa B c:borBercrBr.re c rr3HcKBaHrrqra Ha Landfill Directive

(l999l3llEc) H BAT Guidance Notes for the Waste Sector: Landfill Activities; Draft April
2003". Cr,rracrro pasaen T6 u T7 or "BAT Guidance Notes for the Waste Sector: Landfill
activities; Draft April 2003", norenqr.riubr 3a yJraBsHe u ct6upaue Ha ra3oBere or aenara 3a

ornaAbrlr{ lnlt y.r.ac'rttpt or rrx, rpr6na Aa 6:"4e oueHeH c noMorrlTa Ha MareMaruqecxr.r

Mo.qenu 3a rrporHo3a Ha BeporrHoro rrpoAyqnpaHe ua 6uoras.
3a u:nr,pursaue Ha oueHKa n [porHo3a Ha ra3oBrrre eMr.rc]r]r or Aenara 3a orna.q6rlr,r e

H3nOJr3BaH MareMarHqecKHrr r(oMnror"bpeH rvroaer LandGEM 3.02, paspa6oreu or Kourpo:rnur
rexHorrorlrqeH ueHTbp Ha US Environmental Protection Agency (EPA).

Elalrcuonsuqr ruoaer (LandGEM) npe4crarnrBa nHcrpyMeHT 3a aBroMarr.rqHo

rr3qr,rcJrrBaHe KoJrr{qecrBoro Ha eMHcIrHTe sa CHa, COz, NMOC lr ua6paHlt 3aM6pcHTeJrH,

rfopuupauu B Aenara 3a ornaal,ulr.
LandGEM e 6a:upaH Ha reoperuqHHc kHHerHqeH Mo.qeJI or n'bpBn pea 3a flpoayllfipaHe

Ha MeraH. To:u uoae:r e lr3BecreH, Karo [3l{IiclllrreJreH Moaen Ha eMHcHI,ITe or ae[ara,
ny6,:ruryean or Office of Air Quality Planning and Standards Technology (OAQPS TTN Web) r
I-{enrpa:rnoro ynpaBneur.re 3a lrHBeHrapr.r3alru.fl eMIrcIroHHr.r Saxropra (US. CHIEF).
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: KOJTU.TeCTBO Ha npOAyUHpaHAq cH,t aa Speue t, mr/yr;
- noreHuuaJr 3a flpoayrlnpaHe Ha MeraH, m3 CHq/Mg ornaar,qu;
= cpe.4Horoar,ruHo KoJlHqecTBo Ha [pueTHTe oTrIaar,uE rIpe3

erclJroararlHoHHnr nep[og na aenoro, Mg/yr;
: 2,718 (Henepono vucro / narypaaeH log);
= KOHCTaHTHa CrOfisOCr Ha reHepaqrrrra Ha cHl, yr- l ;
: BpeMero cnea 3aKpr.rBaHe Ha Aerroro s yr (c - 0 sa aena s

ercnroaraque);
: BpeMero oT IIocTbIIBaHe Ha II]pBoro KoJIIrqecTBo oTnaabuu B AenoTo.
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2. Ilorenqna,r ra o6parynaHe Ha 6norar
B uoAelgure [3rrucreHlrfl e BKJIIoqeHa eauHcrBeHo qacrra Ha opraHIrqHI'ITe orllaalllH

or o6ullr.s 6utos ornaatqeH rloroK.
flpegcraneHuar cr,craB Ha ocHoBHoro KoJrlrqecrBo orfiaAbuu nocrlnBau1u 3a

o6e:npexgane Ha aeflara e onpeaeneH Ha 6asa llpozpa,ua 3a npwmzoHe ua ,Qupermuea
1999/31/EC ,r npu orrruraHe reHAeHqlrlrre 3a pa3B[THe na r"ropif o.roru'rHlL cr,craB Ha

OTTIAAsIII,ITE.

Brra oruaArr llpoqeuruo cr,ar,pxaH[e

Xaprus' KaproH u ortraAtK or xaprHeHu npoayKTu t2%
Ter<crn:r 4%

fhacruaca 9ツ6

Crlrcro 5Yo

Mera,ru 294

Oprauu.ieH ornaabt< 4lYo

ДpyrИ 28%



B creasa[Iara ra6auua e npencraBeHo KoJIHrIecrBoro Ha opraHlttrHuTe orfiarbuu
nocr![HJIH 3a AenoHI,IpaHe, Kolrro ure 6r4ar sx.ltrcveuu B MareMarllqecKuq Mo,qen:

06uruua MOpф O■ 0「ИЯ БPO
Бa30Ba CToMHocT

(ДHp.EC 1999/31)

.IIenoslrDauo KoJrHqecrao orrlaabllrr
o6Eo ro,ru.recrso

OTIIAAbIIU
opraHIIЧ HИ

oTnaДЪЦИ

fenepal Toureao 40% 162 000 in° 667001n5

ΠepHoД Ha cκ cnЛoaTaЦИЯ:
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66 698 m' ornaAr,uu :a 35 r. nepuog Ha ercflJroaraultfl

KoЛИЧcCTBO Ha n,И eTИTc oTnaДЪЦИ

Avg:57170t/y   4ヽax:571 70 υy

7n13

Min:57170t/y

4ヽin:190567m3/
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oTtraabqrr
(Uv)

06uro
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(t)

06eM
oTnaДЪЦ
"

(m3/v)

.(enonrpanx
OTNAA6IIII

(m"/v)

06Щo
Дe■o■■pa■

“(m3)
1975 57170 57170 1,90567 1,90567 1,90567
1976 57170 1,14340 1,90567 1,90567 3,81133
1977 57170 1,71510 1,90567 1,90567 5,71700
1978 57170 2,28680 l,90567 1,90567 7,62267
1979 571 70 2,85850 1.90567 1,90567 9,52833
1980 571 70 3,43020 l,90567 1,90567 ll,43400

1981 57170 4,00190 1,90567 l,90567 13,33967
1982 571 70 4,57360 1,90567 1,90567 15,24533

1989 57170 8,57550 l、90567 1,90567 28,58500
1996 57170 12,57740 1,90567 1,90567 41、 92467
ハ
υ
ハ
Ｖ
つ
‘ 57170 16,57930 1,90567 1,90567 55,26433
2009 57170 20,00950 1,90567 l,90567 66.69833

2.1. CrpyrryplrpaHe Ha MoAeJra

Crenen ua reuepupaHe Ha CH4 (k):
florenuuaa 3a rcHepnpaHe xa CHr (Lo):
flpoqenruo cb.ubpxaHt,te Ha CHa:
Konqeu'rpaqr.u na NMVOC :

O6rqo 4enouupanu BPO:

0.04 (erur,rcr,roueH Qarcrop)
l00mr/1\4g
55%
600 ppmv (AP-42)
66 698 m3

Krac aa 4enoro: Aerro 3a HeonacHu orflaacrla

Landfill Gas: Model results

110

03

“

ヽ

κ16                       2Ce:

菫             ■

t trtlt 5

Lifetime AnaHsis

Tecbllical Proflle

/＼

0′
1,75

`ノ

″ご″κ
`′ `′

し



l l.tttrt 'ttt :tirt;puriuue u per\'.\tnttillutt t.ta oitquttt'ro oetn za neona( u ottndtil4u
;p, l'utepat'l-uur':ao

2035

:t.r I :.: a, r:. :r:

4483.43 1ones LFG 3a 100「oДИHИ

⌒

Avg 44 83 7y   Max:10061的 (Ycars 2010)

Mcthanc― CH4
Sum:1283 06 t   Avg:1283υ,  Max:2879t/y

Carbon dioxide― C02
Sum:288043t Avg: 28.80 t/y Max:64.64 tly
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4483.43t.6И ora3 3a 100「 .

06Щ o KOЛ ИЧCCTBO n,o]ⅣuИDaH 6Иora3

Avg:512kυЪ MaX:11 49 kg/h(Years

Mcthanc― CH4
Sum:128306t Avg: I .46 kg/h
Max:329

3496733.05m° 6И ora3 3a 100「 .

06Щ o6eM Ha nooД vЦИpaHИЯ 6Иora3

Avg:399m3/h MaX1896 m3/h(Ycar"2010)

Mcthanc― CH4
Sumi1 923 203 18 m3 Avg:220m3/h
Max:493m3/h

2010)
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3496733.05m36И ora3 3a 100「・

Max:7846955m3/y(2010)

4483.43 l. 6uorar sa 100 r.

06Щ o KOЛ ИЧCCTBO nooД vЦИDaH 6Иora3

Avg:4483t/y

NMOC

Ma-r: 100.61 t/y (Years: 2010)

Sum17 52t   A 008 Max:017 Sum:209804m3 A 2098m3/h MaX:4708m3/h

3. Ilorenquan Ha napHHKoBrrre fa3oBe

3a ulqucrynane Macara Ha [apHuroBr{Te ra3oBe Moxe Aa 6rae u3[oJr3BaHo 6agosoro

ypaBIIeH}Ie ..GHG Emission,,. B rrero eMI,Icl, Te IIa napHI,IKoBI,Te ra3oBe ca npeAcTaBeHu. KaTo

eKB[BzIJIeHTHO KOJTuqeCTBO COz:

Tcoz"q.: o/o oa. x2l x Qx PctU

Kr,Eero:
Tcoz eq. - Maca Ha reHeplrpaHl{Te eMI'ICUI, [apHI'IKOBUTe la3oBe' [pe'(cTaBeHlt

KaTO eKBI'IBIIJIeHTHO XOII,IqeCTBO CO2, t;
o/o oo. - ct4tpxague Ha cHa B cMerlru1Hl' ra3' flpeacraBeH B O6eMHfi o/o;

Q - xoluuec'rro Ha cMerlrI{HL' ra3 (6sora3), m'/y;

PcH4 - arbTltocr Ha CH4 = 0'0007168 Vm3'

B ypannexraero, Qarropa 21 cttyxtt 3a I'I3rMcneHIte Ha rIoreHIII{aJIa Ha [apH]IKoBI{Te

.rror" u ,oru 
"*BI'IBaJreH; 

co2, n pe3llmr oT reHepHpaHnre eMI'tcIiH cH4'

Avg:3496733m3/y

NMOC

Ioauna
O6uro 6uorar

06eM
(m3′y)

C02 eqv.
(tly)

1975 0.00 000

1976 408392 33811

1980 1887982 156307

1985 3433732 284280

1990 4699284 389056

1995 5735431 474838

cntp. ?l
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2000 6583756 545072
ξ
リ
Ａ
υ
ｎ
Ｖ
う
‘

7278306 602574
649653

2010 7846955
64245.43 531890

2015
5259971 435475

2020
4306500 356537ξ

′
つ
‘
０う
る

2030 3525864 29190.8

28867.33 23899.4
2035

23634.57 195672
2040

19350.35 160202
,04ヽ

1584273 131163
2050

2055 1297093 10/56/

2060 10619.70 8792.1

869467 7198.4
2065

2070 711860 5893b

2074 606607 502Z.1

3496733.1 2894959.2
1975-2074

⌒

4. Oqenxa Ha noreull[aJra 3a o6pa3yBane Ha 6[ora3 rl Br3AeftcrBlre Btpxy ot(onrrara

cpeaa

Oqenrara e I.I3BlpIIreHa Ha 6a3a Har rrHI'It noreHul'IaJl 3a rlpoAyllupaue i:^6--::* -
noJre3Hara nJIouI Ha aelloro, qpe3 E3[On3BaHe Ha napzMerBpa - lpaHl{qHa croaHocr Ira

noBrpxuocrHara .4'IOyrIrc.---- -' 
C".ru"ro ii$anba.ga. et al, Mr,rHr.rMaJrHoro KoJrr.rqecT no 6uora:, I(oero I{e

[peAcraBntBa plrcK 3a 'o""**o'o 
3apaBe I{ oKonHara cpeaa e 4llh/mz' T'e rpaHfirrHara

crofiHocr Ha floBbpxHocrua 1lr[y:ue, Ha'( (o'ro npoAyqllpaHlrx 6uorar npeacrauma

a*r*u 
"torratc'rsa 

Ha 4 Uh/m2'

3
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3496733.05 mJ 6И ora3 3a 100 r.

96m3/h (Years:2010)

鱚 Max:493m3/h

⌒

Pelynrarure oT r.I3B1,p[IeHUTe MOAeIHn l{3qlrcJreHr.rtr ca [oKa3aTeJIHI,t 3a CTe[eHTa Ha

flpoAyrlupaHe na 6Horag or Aefloro. Marculra.ngo KoJrHqecrBo Ha ra3oBl,rre eMxcI{rI ce AocrHra

,p".iotb r., B63nx3arru Ha 8.96 m3/h.

9per uu.repnolaurry Ha nporHo3HrrTe pe3ynTaTu H rrpu orq[raHe Ha noJIe3HaTa IIJIOII

Ha .Eerroro, e [oJryqeHa clorseruara crofiHocr 3a [oBBpxHocT ua 4lrtfy:ur.
B c:reaeal{ara ra6mlua ca lpeAcraBeHu MoaeJIHItre pe3ynraru 3a reHepaqu'Ta Ha

6uoras u IIoBEpxHocrHa 4utfy:ur 3a aenoro, cpaBHeHu c rpaHl'lqHara ctofixocr :a
noBapxHocrHa aufly zu x'.

Ha 6asa r.r3BbpuleHgTe r.r3r{r,tcJreHru Moxe Aa ce o6o6ullr, qe rpaH[qHaTa cTofinocr :a

[oBtpxHocTHa pr$ysur He e aocrnrHaTa, nopa.qE Koero He ce H{rJIara lofltJlHureJlHo

aerafimto floneBo npoyqBaHe Ha uHTeH3uTeTa E cbcTaBa Ha fa3oBHTe eMITCIIH OT AeIOTO,

BKJrrOqrrTeJrHo r, [poeKTupaHe Ha cJroxHx cHcTeMH :a Cr,6Upaue, oTBexAaHe I,I TpeTlipaHe Ha

6uorar.

5. Ouenxa Ha noreHu[aJla 3a onon3orBopflnane ua 6norat

B crcraga Ha cMerI,IIrIHI, raa (6uora:), CHa e c KaJlopuuua cro nocr 35'5 MJ/m3' Ttfi
Karo fa3oBrrre eMrrcfiIr or aeno.ro (cueruuHu, ra3) c6A,bp)(aT npu6lu:ureluo 50 % ropurr'tlt

u 50 %o uuepruu (ne ropurrar.r) KoM[oHeHTH, TOnTHHHUq eHepf]reH IIoTeHIIHaJI, CGA6p){(aIII ce B

cMergrlHur ra3 e 17.75 MJ/m3.
B cjreAsarqara ra6nEqa e npeAcraBeH noreHrlHrrjra Ha HaJIItqHara ToIIJII'IHHa eHeprrlc B

upoayunpaHll 6uoraa or 4enoro 3a ornaatun:

,, ′′′

Max: 4.03 ml/h

!eno fenepaqur na
6lrorar
lmr/hl

Ilorspxnocrxa
gu$yrur

ll/h/m'I

Ipanuvua croiinocr
Ha noBr,pxHocrHa

suQyrEn
It/h/mz I

leuepa:r Toureso 896 045 40

folrrsa llpoqyurlpaH 6uorar
lmri hr;

TonЛИHcH ΠOTeHЦHaЛ

!ルlJ′hri

2010 1149 2039

2011 1104 1989

2012 1060 1882

2013 1019 1805

2014 979 1737

2015 940 1668



2016 9.03 1603
2017 8.68 1541

2018 8.34 1480

2019 8.01 1422

2020 7.70 1366

2025 6.30 lH 8

2030 5.16 9l .6
2035 4.23 7 5.1

2040 3.46 61.4
０５０〈′

ι 2.32 41.2

2060 1.55 27.5

2070 1.04 r 8.5

2074 0.89 15.8

flpeAnE.q He3HaqI,ITeJIHH, [HTeH3nrer B cbqeraHue c HHcKIt, eHeprl-leH noreHIIUaJr Ha

reHepr,rpaHxg 6uora: npe: nocr-ofleparlIBHlry nepltoa, [poeKTltpaHero Ha clcreMu 3a

TepMlrrHo rperupaue u/utru yrunH3HpaHe Ha ra3oBLITe eMucuLr e Helrellecto6pa:no.
flpu uaruvutre oneparl{Bn}r ycnoBu, ca rrpunoxuMx r.uap. cop6qnoHHll cucreMll.

flpr re:u cucreMl,I ce nocrura peAyqxpaHe ocHoBHo Ha HeMerauoBllre opraHHqHI{

gbeAr{HeHH, (NMOC) H ao roJIrMa crerleH KoHIIeHTpaq[rra Ha CHl, vpe: npeMHHaBaHe Ha

ra3oBr,r, rroro1 npe: tfrurrpua cpeAa. B [paKTI'IKara ce Il3noJI3Bar cop6quoxuu crcreM11 or
aKrr.rBeH nruen (cop6quouuu rpauylu) uln xorunocr/xyuyc (cop6uuoHulr xaceru).

<Dulmpnure clrcreMtl He ca B3I{cKareJIHIl KI,M Tlrna Ha ra3oorBexAaulara cl'tcreMa

(nacnnua nlu axruena) u ce HHcr€ullrpar KT,M ra3oBlrre KJraaeHIIll.

Karo saft-noaxo.qculo l,t qerecr,o6parHo [pI'I KoHKperHIrre ycroBlrc e npllero

cJreaHoro rexHHqecKo perxeHlle, npenop6qaHo or TASI (fepvaucxa craHAapr :a aena),

HaMepHJro npfinoxeHrre s Land/ill Directive 99/3 I /EC ]r IxHpoKo Ir3[oJI3BaHo B cTpaHI.ITe

qlenxu ua EC npll aHaJIoruqHlI cnyqau:

o Cop6quonstt xaceru (ra:oelr npoaopuu) 3a Bepr[KarnHa BeHTI.Iraq[s npes R: 30m-

c'r,c 3acr6[BaHe l0 7o (npeacragnrBar (BaaparH]r orBopll 1,5 x 1,5 m.), npecuvaruu

6apuepnru nracr (muueu erpau), uucralnpaHl'I floA saxnos ) 5 %o, clcranenu o'r

KoMnocr HnH xyMyc (6uoQulrrP);
. fa3oB rpeHax or r{aKUI c MoIrIHocr 0,30 m.

flocpeacrsoNa B63npnerara cltcreMa 3a rperHpaHe Ha fanoBI'ITe eMuclllt or aefloro lqe

ce flocrr{rHe BI'Ico( eI(oJIorHqeH eoeKr, qpe3 peayulrpaHe Ha KoHlleHrpa{urra xa NMOC' CHI
r,r xeaoHrrcTlrqHo'ro nr,:4eficraue, npuqltHeHo oT pa3npocTpaHeHI'IeTo Ha HenpIlrTHI'I MI,pI{3MI'I-

. CtArpxaHI,Ie Ha CH4 B lt3xoarul , ra3oB rrorol< (euucuu na 6uora:) < 0.1 m3/ m3;

. Oxuc.nenne ua CHq = I 5 - 60 g/m'/hr;
o Crenen Ha peAyuupaHe ua MOVC (CHt) > 15 o/o;

o Crenes Ha peayqlrpaHe ua NMOVC (o4opauru) : 97 - 99 %.
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Π DenOpЪ ЧИTcЛ HИTC КpИTCpИ И.Ha КoИTo Tp■ 6Ba Дa oTroBapЯ фИЛTЪpHaTa cDCДa OT

КoMnocT/xvMvc(6И oфИЛTLo)

Hlucrnarre llapanerrp

BИ coКo  cЪДЪpЖaHИc  Ha  xpaHИ TcЛ HII  И

opraHИЧHИ BeЩeCTBa

TOC>8%(cyxa Macaゝ
C/N～ 15.

3prlocr u cra6rlu:upanocr Ha opraHfiqHara
MaTepr,r,

Buo:roruqHa seo6xoauuocr or Oz sa 7 atru:
< 8 mg Ozlg cyxa rrraca.

Aroruo cr,arpxauue NH4 < 350 ppm (cyxa rraaca);

NO2 - se ce .(onycKa.
flopsoruocr Cr,4r,pxaHue Ha nirbrHn MareplrarnH, Karo

AtpBecHrj crbprorHHl.I 5 l5 o/o (cyxa rrlaca)

Kanauurer na BoAHo 3a"qbpxaHe >800/O

KOMΠ OCT

<Dn,rrrpua cpega
O6errrna

n,tbTHocr
BoaHo

cr,ar,pxaHrre
Cyxa

NJILTHOCT

Kanaunrer
HA BOAHO

3a,tlBD)l(aHe

Kounocr or JrHcTHa uaca + 10yo

IIIPEAI,I PAH AIPBECEH MATEPUAJI

634 kg/m3 2660/。 327 kg/m3 490/0

Kounocr or TEO + l0%o upe.{}rpaH

a6pBeceH MaTeplran

474 kg/m3 1940/0 283 kg/m3 38%

Kounocr or T60 + 20oh rlupelupau
AEPBCCEH MATEPI,IAJI

468 kg/m' 1729そ 299kglm' 32%

Kounocr or Jtl.lcrHa Maca 578 kg/m3 1979る 284 kg/m3 38%

<Du,rrrpna cpeaa ΠOpЬ03

HOCT

Cr,grpxauue
ua CH.r e

Il3XOAfltqIlfl
fa3()B IIoror

Ilonr,pxuoc
TeH fa30B
norox CHl

Crenes ua
oKllc,'reHIle

na CHr

Kounoct oT Jrr4cTHa y6sn + l0yo
IIIPCAI,IPAH AI,PBCCEH MATEP AJI

64ツ6 03m3/m3 3.4 glm'lhr 609‰

Kounocr or TBO + 1070 upeanpaH

abpBeceH MaTepIran

71 0/0 03m3/m3 3.3 glm'lhr 65%

Konnocr or TEO + 20Yo tpery4par
AbDBECEH MATEPITTIJI

73% 10m3/m3 9.1 g/m'z/hr 300/o

Kounoc'r ot nrlcrHa Maca 720/O 21m3/m3 208g/m2/hr H5%


