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DPINH LUQNG PHAT THAI KHI ME-TAN TU HOAT
PONG CHON LAP RAC THAI RAN SINH HOAT
THANH PHO HA NOI

Thai Thi Thanh Minh, Nguyén Trung Anh

Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit: Bai bdo trinh bay phiong phdp wée tinh mé-tan phdt sinh tir chdt thdi rdn sinh hoat
tai thanh phé Ha Néi bang mé hinh FOD (phdn hity bic 1) do IPCC dé xudt nam 2006. Tdi lwong
CH, phat sinh dén nam 2015 dwoc woc tinh tir s6 liéu phat sinh CTRSH tir nam 2010. Udc tinh tdi
lwong khi CH,4 dén nam 2030 dwoc thuc hién theo hai kich ban: (KBI) Quy hoach tong thé phat
trién kinh té - xa hoi thanh phé Ha Néi dén nam 2020, dinh huwdng dén nam 2030 (KB2) Quy hoach
tong thé phdt trién kinh té - xd héi thanh phé Ha Ngi dén nam 2020, dinh hieéng dén nam 2030 va
Ouy hoach xit Iy chdt thai ran thi d6 Ha Néi dén nam 2030, tam nhin dén 2050. Két qua cho thdy
lwong khi CH4 phat sinh tw CTRSH tai thanh phé Ha Néi nam 2015 va 2016 lan lwot la 22.011
tan/nam (twong g véi 550.275 tan CO: eq/nam) va 24.219 tan/nam (twong img voi 605.475 tin
CO: eq/nam). Dy bao dén nam 2030, téng lwong phat thai cua khi mé-tan la 60.370 tan/nam (twong
dwong 1.507.675 tan CO: eq/ndm) theo KBI va 26.346 (twong dwong 658.650 tan CO: eq/nim) theo

KB2.

Tir khéa: Phat thai métan, chén lap rac, Ha Noi, COzeq (CO: twong dwong), CRTSH (chat thdi

rdn sinh hoat).

1. Mé dau

T nam 2008 dén nay, Ha Noi c6 su thay doi
vé dia gidi hanh chinh véi 12 quan, 17 huyén, 1
thi x4, véi dan sb ude tinh 7 tridu nguoi chua tinh
dén luong dan cu tir cac tinh dang sdng va lam
viéc tai Ha Noi. Pong nghia voi dia ban hanh
chinh va dan s mé rong, khdi luong chét thai
da va dang gia tdng nhanh chong, dac biét 1a rac
thai sinh hoat, anh hudng dén moéi trudng, gy
nguy co 6 nhiém, anh huong dén stc khoe ngudi
dan va khu vuc xung quanh. Vi vay, viéc xu ly
mdi truong dya trén viéc khai thac cac lgi thé
ngué)n nhan luc, diéu kién tu nhién va xa hoi cia
thanh phd, nham nang cao chat luong séng ciia
ngudi dan, gop phan giam su gia ting phat thai
khi nha kinh va nhiét d6 trung binh toan cau [5].

Theo s6 liéu thong ké ddy du va chi tiét vé
khdi lwong chét thai ran trén dia ban Ha Noi cho
théy, s0 v&i cac loai chét thai khac, chat thai sinh

hoat chiém ty trong 16n, khoang 6.500 tin/ngay
[6]. Trong khi, hinh thirc xr 1y cho loai rac thai
sinh hoat cht yéu chon 14p hop vé sinh, san xuét
phan hitu co vi sinh, tai ché 10% tai cac lang
nghé, nhung chua tinh dén thu gom khi thai c6
gia tri kinh té tir loai rac thai nay.

Mot s cong trinh nghién ctru trong nude c6
dé cap dén viéc tinh toan phat thai khi mé-tan tir
rac thai sinh hoat nhu Nguyén V& Chau Ngan
(2014) [10], Vo Diép Ngoc Khoi (2014) [9] dinh
lugng khi mé-tan tir rac thai sinh hoat bang
phuong phap USEPA’s LANGEM (1998). Song
wu diém trong cong trinh ctia V5 Diép Ngoc
Khéi (2014)[9] uéc luong duoc phat thai dén
nam 2030 theo hai kich ban gia ting dan sb va
chét thai. Ngoai ra, mdt ) cong trinh khac co dé
cap dén viéc thu gom khi mé-tan va chuyén sang
phat dién nhu Phan Thi Anh (2015) [1], Nguyén
Vin Phuéc (2010) [14]. Pic biét, tai mot sb
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nuée nhu Han Qubc, My, Trung Quéc, Mexico,
Chau Au va Nga, .... qua trinh thu gom khi mé-
tan tir xtr 1y chat thai voi quy mo rat 16n, lugng
dién nang thu dugc tr 1,25 MW - 22.4 MW [7,
8, 4,3, 11].

Nhu vay, c6 thé thay viéc dinh lugng phét thai
khi mé-tan trong qua trinh xtr li rac thai sinh hoat
that sy can thiét trong bdi canh hién nay. Khi ky
nguyén su dung nang luong tai tao, tai ché va
giam nhe phat thai khi nha kinh du nhanh dé han
ché nhiét do toan cau thap hon dang ké so véi
ngudng 2°C, hudng t6i ngudng 1,5°C.

2. Phwong phap nghién ctru

2.1 Phwong phdp xdic dinh dic diém
CTRSH

a. Ldy mau chat thai

Lay 200 kg chét thai ran sinh hoat truc tiép tir
xe van chuyén ciia cac cong ty thu gom rac thai
sinh hoat trén dia ban cac quan, huyén va thi xa
cua thanh phd Ha Noi tai khu xir Iy Nam Son
trong hai dot cua thang 10 nam 2016. Dot 1 dugc
lay vao ngay 15 - 16/10/2016. Dot 2 duoc lay
vao ngay 29 - 30/10/2016.

b. Phan loai va xac dinh thanh phdn rdac

MaAu chat thai rin sinh hoat duoc léy theo
phuong phap ¥ (Hinh 2.1), sau d6 mau dai dién
dugc phan loai thanh phan chét hiru co va vo co
theo phan loai ciia IPCC (2006), bao gdm: gidy,
vai, thuc phém httu co, g5, 14 canh cay, ta 16t, cao
su va da, nhya, kim loai, thuy tinh,...

A Ma3u dai dién
_— _>

Lay 200 kg CTRSH Chia lam 4 phéan
Tron déu, vun thanh bang nhau, liy 2
hinh c6n phan chéo nhau

Tiép tuc quy trinh cho dén
khi thu dugc 25kg sé& thu
duoc mau dai dién

Hinh 1. Phirong phdp ldy mdu chat thai rdan bang ky thudt %

c. Xdc dinh @6 am cua chat thai ran sinh hoat

Sy chén dung bang st va nap & 105°C trong
tu sdy dén khdi lwong khong doi, xac dinh khi
luong cua chén va nap. Can 2,5 g mau chat thai
sinh hoat cho vao chén, ddy nép ho va tién hanh
sy mau & trong til sdy & mirc nhiét do 105°C.
Sau 3 gio sdy, lam ngudi mau trong binh hiit am
1 gioy, can va ghi lai khoi lugng chinh xac ctia ca
dung cu chira va mau chét thai sinh hoat. Lap lai
qua trinh sdy thém 1,5 - 2 gid cho dén khi khoi
luong khong d6i. D6 4m cua chét thai sinh hoat
dugc tinh theo cong thirc ctia phuong phap khoi
lugng uwdt nhu sau:

a="".100% )

Trong d6: a: 6 am (% khdi luong); w: khoi
lwong mau ban dau (kg); d: khdi lugng mau sau
khi say kho dén khéi lugng khong doi ¢ 105°C
(kg).

2.2 Phwong phap mé hinh

M0 hinh tinh toan phat thai khi nha kinh cua
IPCC(2006) trong qué trinh chon lap rac thai dua
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theo phuong phap FOD (phan huy bac 1).
Phuong phap nay gia dinh rang, cic thanh phan
hitu co trong chét thai dugc chon lap (cac-bon
hitu co dé phan huy, duoc ki hiéu 1a DOC) phan
huy cham trong vai thap nién, tir d6 phat sinh cac
khi nhu CHs, CO», N2O..v...v... Trong diéu kién
khong doi, ty 1& phat sinh cac khi trén chi phu
thude vao sb luong céac-bon hiru co con ton tai
trong chat thai. Trong nhitng nim dau cia qua
trinh chén lap, lwong khi CH phat sinh 16n nht,
sau d6 giam dan trong cac nam tiép.

C6 ba cip d6 tinh toan trong mo hinh cia
IPCC:

Cép d6 1: Uédc luong phat thai khi CHs cua
mo hinh chu yéu duya trén cac bién va sb liéu mac
dinh cua IPCC (FOD-1).

Cap d6 2: Ngoai viéc stir dung mot s6 bién va
s6 liéu mic dinh cua IPCC (20006), dé uée luong
phat thai khi CHs, m6 hinh yéu ciu su chinh xéac
va chat lugng trong s6 liéu dau vao cua ting
qudc gia, bao gdm nhiing s6 liéu trong quéa khir
va hién tai (FOD-2).

S thang 01 - 2017



Cép d6 : Tinh toan bac 3 cua md hinh yéu cau
su chinh x4c va chat luong cua s6 lidu dau vao
mo hinh. Bén canh d6, sir dung phuong phap
FOD cén tinh téi yéu t6 xay dung cac bién chinh
clia timg qudc gia nhu tiém nang phat sinh khi
mé-tan (Lo), ty 1€ cac-bon hiru co trong CTRSH
(DOC), ty 18 DOC bi chuyén héa (DOCy) va md
hinh riéng cho timg qudc gia (FOD-3).

Luong khi CH4 phat thai tr hoat dong chon
1ap CTRSH theo phuong phap FOD-1 duoc tinh
toan nhu sau:

Ecns = [LcH4 - RT] * (1-OX) (2)

Trong do: Ecns: Luong khi CH4 phat thai
trong ndm (tin/nam); Lens: Lugng khi CHs phat
sinh trong nam (tin/ndm); Rr: Luong khi CHs thu
hoi trong nam (tin/nam);0X: Hé s6 6xi hoa 16p
phi1 bé mit.
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Quy trinh udc tinh phat thai khi CHs tir hoat
dong chon 1ap chat thai ran trén dia ban thanh
phé Ha Noi theo mé hinh FOD-3 nhu sau:

Budc 1: Udc tinh khéi lugng CTRSH duoc
chon 14p trén dia ban thanh phd Ha Noi. Trong
d6 bao gém: 1) Xac dinh hé s6 phat thai CTRSH;
2) Xac dinh tong lugng CTRSH chén lap.

Budc 2: Tinh toan luong cac-bon hitu co dé
bi phéan hay trong CTRSH chén 14p.

Budc 3: Xéac dinh hé sb diéu chinh mé-tan, ty
16 DOC bj chuyén hoa thanh DOCr va ty 18 khi
metan trong bai chon 1ép. Trong d6, xac dinh hé
s6 diéu chinh metan (MCF) bii chon 1ap dugc
chi ra trén Bang 2.1, ty 1¢ DOCr dugc mac dinh
theo gia tri m6 hinh, ty 1¢ khi mé-tan trong bai
chén 14p duoc xac dinh thong qua ty 18 khi CO»
do truc tiép tai cac 6 chon lap bang may do COs.

Bang 1. Gia tri hé 6 diéu chinh metan

Viéc du bao luong khi CH4 phat sinh tu
CTRSH tai thanh phé Ha Noi dén nim 2030
dugc xay dung theo hai kich ban:

-Kich ban 1 (KB1): Dwa vao Quy hoach tong
thé phat trién kinh té - xa hoi thanh phd Ha Noi
dén nam 2020, dinh huéng dén nam 2030.

- Kich ban 2 (KB2): Dua viao Quy hoach tong
thé phat trién kinh té - xd hoi thanh phd Ha Noi
dén nam 2020, dinh huéng dén nam 2030 va
Quy hoach xir Iy chat thai rin thu d6 Ha Noi dén
niam 2030, tim nhin dén 2050.

Trong do, gia thiét qua trinh tinh toan tai
luwong khi mé-tan phat thai tdi nam 2030 vai cac
théng sé nhu DOC, MCF, DOCy, OX khong thay
dbi.

Trén co s& cac so liéu vé muc tang dan so

theo céc kich ban, dinh hudng phat trién kinh té
- x4 hoi cuia thanh phd Ha Noi dén nam 2030 va
cac sb liéu théng ké. Lugng rac thai sinh hoat
phat sinh tai cac ho gia dinh trong tirng giai doan
tinh toan xac dinh theo cong thurc:

w= 2o N.(I+q).g (thn/nim) (3)

Trong d6:N: s0 dan trong tirng nam (nguoi);
q: 1a ti 18 tang dan s (%); g: 1a luong rac thai
binh quan (kg/nguoi/ngay dém).

3. Két qua va thao luin

3.1 Qua trinh phat sinh CTRSH tai thanh
phé Ha Npi va cic dic diém

3.1.1 Thanh phan va @3 am CTRSH chén ldp:
sau 2 dot thuc hién phan loai, thanh phﬁn va do
am ciia CTRSH duoc thé hién cu thé trong Bang
2.
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Bdng 2. Thanh phan va d¢ am cia CTRSH

% Khoi lwong % Do Am
Phén loai Khodng dao Trung Khodng dao dong | Trung binh
dong binh
Giay 1,32 -3,05 2,182 45 -56 50,5
Vai, sgi 1,75 - 4,25 3 32-55 43,5
Thtrc an 41,26 - 55,53 48,395 74— 82 78
GO 0,35-1,65 1 27— 48 37,5
Rac vuon 6,83 -8,21 7,52 41 -62 51,5
Ta lot 0,29 - 1,38 0,835 48 — 72 60
Cao su vada 5,06 - 8,34 6,7 22 -35 28,5
Nhya 3,03 -4,17 3,6 1-2 1,5
Kim loai 0,55-1,75 1,15 2-3 2,5
Thuy tinh 1,44 - 1,65 1,545 1-2 1,5
Nhitng thir khac 23,85-24,29 24,07 24 -40 32

3.1.2 Hé 56 phat sinh CTRSH:
Theo bao cao quy hoach xur Iy CTRSH thu do6

v6i d=0,9 kg/nguoi/ngay.

2010-2015 tuong quan gitru dan so va khoi luong CTRSH
3.2.1 Cac so liéu dau vao cua mé hinh trong giai doan 2010 - 2015.
LU'GNG CTRSH PHAT SINH THEO DAN 50
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Hinh 2. Liwong CTRSH phdt sinh theo ddn so tai thanh phé Ha Noi, giai doan 2009 - 2015
b. Gia tri DOC: CTRSH 4m. S6 liéu cu thé cho thanh phin CTRSH

a. Xac dinh khdi luong CTRSH phit sinh

Khdi lugng CTRSH phét sinh phu thudc vao
Ha N6i dén nam 2030, tam nhin dén ndm 2050, dén sb cua thanh phé Ha Noi. Trong giai doan
hé sb phat sinh CTRSH giai doan 2010 - 2015 2010 - 2015, khdi lugng CTRSH phat sinh trén
dia ban thanh phd Ha Noi gia ting theo su gia
3.2 Pinh lwong phdt thdi mé-tan giai doan  ting dan s cua thanh phd. Hinh 2 thé hién mdi

Do am cia CTRSH chon lap 14 54,6%, nén gia tri ~ dugc lay tir két qua ghi trong bang 3.

DOC dugc tinh theo cong thitc ctia IPCC (2006) voi
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Bang 3. Gid tri DOC cho tirng thanh phan CTRSH

STT Ky hiéu Thanh phan CTRSH Gia tri (%)

1 A Giay 2,182

2 B Vai 3

3 C Thuc an 48,395

4 D Go 1

5 E Rac vuon 7,52

6 F Ta lot 0,835

7 G Cao su va Da 6,7
DOC=0,4A +0,24B + 0,15C + 0,43D+ 0,2E 16%

+0,24F +0,39G

c. Hé sb diéu chinh mé-tan MCF: Dua trén
diéu kién thuc té cta cac bii chon lép trén dia
ban thanh phd Ha Noi phan 16n nira chim nira
ndi, than bai > 5 m va CTRSH chén lap chua
dugc phéan loai, do d6 gia tri MCF dugc chon Ia
0,6.

d. Hé sb phan huy cac-bon hitu co
(DOCy):DOCs= 0,5 theo gia tri mac dinh cia mo
hinh.

e. Tai luong khi mé-tan thu hoi (R): Trong
qua trinh thyc hién chén l4p, cac bai chon lap
trén dia ban thanh phd Ha No6i khong tién hanh

thu hoi khi phat thai, do d6 chiing t6i lya chon
R=0.

f. Ty 1& khi mé-tan trong bai chon 1ap (F): Sau
khi tién hanh do thuc dia ndng do CO: tai cac 6
chén 1ap, két qua duoc ghi trong Bang 4:

Tur d6, tinh toan duoc ty 1¢ khi CH4 trong bai
chén 1ap trén dia ban thanh phd Ha Noi, két qua
duoc dua ra trong Bang 5.

g. Hé s6 phan tmg k: Hé s6 phan tmg k dugc
mac dinh theo gia tri cua IPCC voi cac gia tri cu
thé cho ting loai rac (bang 6)

Bdng 4. Ty 1¢ khi CO: trong bai chén lap ¢ Ha Ngi [20, 21]

STT Nong dd (ppm) Khdi lrgng (gam) Thé tich(lit) % thé tich
1 1030 1,030 0.52 52
2 981 0,981 0.45 45
3 792 0,792 0.40 40
4 933 0,933 0.47 47
5 852 0,852 0.43 43
Bang 5. Ty 1¢ khi CHy trong bdi chén lap & Ha Ngi [20, 21]
STT % Thé tich CO, % Thé tich N2 va cac khi % Thé tich CH, (F)
Khac
1 52 3 45
2 45 3 52
3 40 3 57
4 47 3 50
5 43 3 54
TB 454 3 51,6
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Badng 6. Gid tri ciia hé sé phan vmg

STT Loai rac Hé s6 phan tng k
1 Giay 0,06
2 Rac vuon 0,1
3 Thirc an 0,185
4 Go 0,03
5 Vai 0,06
6 Ta 16t 0,1

h. H¢ s6 0-xi hoa (OX): Cac bai chon lap trén
dia ban thanh phd Ha Noi sir dung 16p phu bé
mit cua cac hd chon lép 1a dat sét, gia tri cua h¢
56 6-xi hoa OX = 0

3.2.2 Tai lwong mé-tan phat thai giai doan
2010-2015

Tai lugng me-tan phat thai tang theo thoi gian
va sy gia tang cua luong CTRSH phat sinh dugc
chén 1ap tai cac khu xur 1y. Tai luong CHs cia
nam thr t 1a do sy phan huy sinh hoc cua thanh
phan hiru co ton tai trong bii chdn 1ap & cac ndm
trude d6. Piéu nay 1y giai vi sao tai luong CHa
tang dan theo thoi gian. Nam 2015, u6ce tinh CHs
phat sinh khoang 22.011 tin/nam (twong g véi
550,275 tan CO» eq/nam).
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Hinh 3. Tai lwong khi mé-tan phat thai tw nam 2010 - 2015

3.3 Dy tinh tdai lwong khi mé-tan phdt sinh
dén nam 2030

3.3.1 Dy bdo khéi lwong CTRSH phat sinh

Trong tuong lai, hé s6 phat sinh chat thai ran
s€ gia tang theo sy gia tang GPD. Theo Quy
hoach tong thé phat trién kinh té - x3 hoi thanh
phé Ha Noi dén nam 2020, dinh hudng dén nim
2030 lwong CTRSH binh quan dau nguoi duoc

su bao nhu sau:
Giai doan 2016 - 2020: d=0,95 kg/nguoi/ngay
Giai doan 2021 - 2025: d=1,0 kg/ngudi/ngay
Giai doan 2026 - 2030: d= 1,1 kg/nguoi/ngay
Tir d6, du bao duge khéi lugng chit thai rén
sinh hoat phat sinh trén dia ban thanh phé Ha
Noi. Két qua thé hién trén hinh 3.

10,000,000

DU BAO LUQNG CTRSH PHAT SINH THEO DAN S8

4,000,000

9,000,000
8,000,000 -
7,000,000

6,000,000 -
5,000,000

DAN 58

4,000,000

3,000,000

2,000,000

1,000,000 -
0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

EzmDAN SO (ngudi)  =e=CTRSH PHAT SINH (tdn)

3,500,000
3,000,000
x
2,500,000 £
5
2,000,000 T
3
1,500,000 £
G
1,000,000

500,000

0

Hinh 4. Luong CTRSH du bao phat sinh theo dan 6 tai thanh phé Ha Ngi giai doan 2016 -2020
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3.3.2 Dy bao tai luong khi mé-tan

Dé du bao tai lwong khi mé-tan phat sinh,
ching t6i da dua ra 2 kich ban KB1 va KB2.
Theo do, sy khac nhau gitra hai kich ban la ty 1¢
thu gom va xir Iy CTRSH bang phuong phap
chén 1ap sau nam 2020 13 90% va sau ndm 2030
la 100% ung véi KB1. Trong khi do,ty 1¢ xur ly
CTRSH bing phuong phap chén lap sau nam

BAI BAO KHOA HQC

2020 1a 35% va sau nam 2030 1a 15% ung voi
KB2.

Do su khac nhau vé ty 1¢ xir Iy CTRSH bang
phuong phap chén l4p gitra hai kich ban, dan dén
du bao tai lugng mé-tan phat thai cling khac
nhau (hinh 4). Theo d6, sau 2020 tai luong mé-
tan phat thai sé tiép tuc tang theo KB1 va s& giam
manh theo KB2.

CHENH LECH PHAT THAI KHi ME-TAN
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Hinh 5. Murc do chénh léch phat thai khi mé-tan giita 2 kich ban

4. Két luin

Qua phan tich va danh gia chung toi rut ra
duoc mot sb két luan sau:

- CTRSH thanh phd Ha Noi c6 thanh phan
hiru co chiém ty 18 tir 68,14 - 71,13% (trung binh
khoang 69,6%) va do am trung binh 54,6%;

- Ung dung mé hinh FOD bac 1 cua IPCC
(2006) cho théy tai luong CHs nam 2014 va 2016
lan luot 1a 22.011 tin/nam (twong tmg véi
550.275 tan CO» eq/nam) va 24.219 tin/nam
(twong tmg véi 605.475 tan CO» eq/nam. Dy bao
tai lwong CHs dén nam 2020 1a 37.243 tdn/nim
(twong dwong 931.075 tin CO: eq/ndm), dén
niam 2030 14 60.307 tin theo KB1 (twong duong
1.507.675 tin CO» eq/nam) va 26346 (tuong

duong 658.650 tan CO» eq/nim) theo KB2.
Trong khoang thoi gian tir naim 2021 dén nam
2030, tong luwong phat thai khi mé-tan giam
213.811 tan (twong duong 5.345.275 tan CO,
eq). Day la mot dir li€u quan trong dong gop vao
viéc can bang phat thai cac-bon cho thanh phd;

- Quan 1y khi thai tir bai chon lap CTRSH va
lya chon phuong phap xtr [y CTRSH theo hirong
tan dung, thu hdi thanh ph?m httu co trong
CTRSH. Bén canh do, viéc thay thé cong ngh¢
chon 1ap hién tai & khu xir Iy chét thai Nam Son
can phul hop véi cac kich ban dy bao phat thai
CH4, muyc dich thu gom t61 da khi mé-tan phuc
vu phat dién, giam su gia tang nhiét do trung
binh toan cau.
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CALCULATING AND FORECASTING METHANE EMISSION
FROM MUNICIPAL SOLID WASTE DISPOSAL
FOR HA NOI CAPITAL

Thai Thi Thanh Minh, Nguyen Trung Anh
Ha Noi University of Natural Resources and Environment

Abstract: Caculating methane emission from municipal solid watse disposal for Ha Noi capital
is followed the calculation method of the IPCC (Intergovernmental Panel on Climate Change).
Methane emission was caculated by the Ha Noi's municipal solid waste data from 2010 to 2015.
Forecasting methane emission is based on 2 scenarios: (KB1) The master plan of Ha Noi's socio-
economic development until 2020, vision to 2030, (KB2) The master plan of Ha Noi s socio-economic
development until 2020, vision to 2030, and the planning of solid waste treatment in Hanoi until
2030, vision to 2050. The result showed that total amount of methane emission was 22.011 tons/year
in 2015 and 24.219 tons/vear in 2016 (equivalent to 550.275 tons of CO:zeq/year and 605.475 tons
of COzeq/year respectively). Forecasting to 2030, total amount of methane emission is 60.370
tons/year (equivalent to 1.507.675 tons CO: eq/year) following the scenario (KB1) and 26.346
tons/year (equivalent to 658.650 tons CO: eq/year) following the scenario (KB2).

Key word: CO: eq ( CO: equivalent)
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