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DANH GIA VONG POI TRONG QUAN LY CHAT THAI RAN:
TRUONG HOP NGHIEN CUU PIEN HINH
O THANH PHO HUE

Tran Ngoc Tuin*, Lé Vin Thing

Khoa Moi treong, Truong Dai hoc Khoa hoc, Pai hoc Hué, Viét Nam

Tém tat. Danh gid tac dong vong doi la cong cu hd tro ra quyét dinh duoc stt dung rong rai
hién nay trén thé gidi va cdng cu nay ciing da dugc 4p dung cho linh viee quan ly chét thai
ran. Chung t6i da xay dung bdn kich ban quan ly chat thai ran cho thanh phd Hué. Tac dong
vong doi ctia cac kich ban duoc danh gia bang phiwong phap IMPACT 2000+ va thuc hién trén
nén tang phan mém OpenLCA nh&m hd tro lya chon phuong an quan ly chat thai rén than
thién moi treong nhét cho thanh phd Hué. Két qua phan tich cho thdy kich ban S4 — Dot rac
phat dién (c6 diém tac déng la —2,1) — la than thién véi méi truong nhat; kich ban S1 — Chén
1ap (c6 diém tac dong 0,218) — la kich ban tiéu cuc nhét vé khia canh tac ddng moi treong. Cac
hoat dong thu gom khi rac (d6t khi rac phat dién) va tai ché da gop phan giam tac dong tiéu
ctrc dén moi trudong clia cong tac quan 1y chat thai ran.
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Abstract. Life cycle assessment (LCA) is a decision support tool used worldwide, and
currently, it is also applied to solid waste management. In this research, we built four SWM
scenarios for Hue City. The scenario life-cycle impacts were assessed by using the IMPACT
2000+ method and implemented on the OpenLCA software to decide the most
environmentally friendly solid waste management solution for Hue City. The results indicate
that the 54 scenario — Waste to energy (-2,1 point impact) is the most environment-friendly.
The S1 scenario — Landfill (0,218 point impact) is the worst scenario related to the
environmental effects aspect. Landfill gas collection (landfill gas to energy) and recycling have
reduced the adverse effects on the environment.
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1 Giéi thiéu

Quan ly chét thai ran (QLCTR) hién nay dang la mdi quan tdm 1én ctia mdi dia phuong.
Cong tac QLCTR thiéu hiéu qua sé dan dén nhiéu tac dong tiéu cuc vé moi truong, stic khoe cong
dong va cac hoat dong phat trién kinh t& — xa hoi. Quan ly chat thai ran theo hwdng t&i wu vé méat

moi treong va an toan cho stec khoe cong dong da tro thanh muc tiéu cua cdc nha quan ly [1].

Tuy nhién, trong thuc t& khong thé cd6 mot hé thong QLCTR kiéu mAau va t6i wu cho tat ca
cac qudc gia, cac vung hay cac do thi khac nhau. Nguyén nhan la sy khac biét vé dac diém dia ly,
ddc trung thanh phan ctia chat thai rian (CTR), cac diéu kién xa hoi, nén tang co s¢ vat chat, v.v.
gitra cac don vi lanh tho khéc nhau [8]. Nham phuc vu cong tdc QLCTR mot cach tdi wu & cac
don vi lanh thd khac nhau thi can c6 nhitng nghién ctru, danh gia so sanh gitra cac phuong an,
kich ban quan ly khac nhau d€ dua ra lua chon phu hgp. Mot s& phuong phép nhu Phéan tich
dong chat thai (Material fow ananysis), Phan tich nang luong (Energy analysis), Phan tich chi phi
loi ich (Cost benefit analysis) va Panh gia vong doi (Life cycle assessment — LCA) dwgc xem la
nhiing cong cu hiéu qua trong danh gia, lwa chon phuwong an QLCTR [13]. Trong d6, LCA duoc
xem la mét trong nhitng phuong phap t6i wu voi cach tiép can da duoc chuén hod thong qua tiéu
chuén ISO 14040 (1997), ISO 14041 (1998) va ISO 14042-14043 (2000) [2, 5, 11, 12]. N&m 2006, b
tiéu chuan ISO ti€p tuc dugc phét trién va thong nhat thanh hai tiéu chuan la ISO 14040 va ISO
14044. Mot sO nghién cttu da chi ra tiém nadng rat 16n cta tng dung phuong phap LCA vao
QLCTR [12].

Thuec vay, cach ti€p can ctia phwong phdp LCA mang tinh chat tong thé theo vong doi san
pham, dich vu hodc mot qua trinh d€ xem xét va xac dinh cac tac dong moi truong, c6 thé ké dén
nhuw tac hai dén stic khoe con nguoi, bién doi khi hau, axit hoa va suy thodi tang ozone [5]. Trong
QLCTR, phuong phap LCA dugc ting dung dé so sanh nhitng tac dong moi treong gitra cac cong

nghé xtt ly CTR véi nhau hoac so sanh gitta cac cong doan trong mét quy trinh cong nghé [7].

Hau hét cac nghién ctu ting dung LCA trong QLCTR déu dugc tién hanh bang viéc xay
dung céac kich ban QLCTR khéc nhau. Mbi kich ban c6 thé mot hodc 1a sw két hop cta nhiéu
phuong phap xt¢ ly CTR véi nhau. Sau khi thie hién LCA, nha nghién cttu sé lira chon kich ban
t61 wu cho ting dia phuong [1], [5], [6], [9, 10], [12]. Dién hinh, Alkhuzai da xay dung sau kich
ban QLCTR va sy khac nhau gitta cac kich ban nay la sy két hop cua cac phwong phap xt ly CTR
nhu chén 14p, d6t, phan huy ky khi, i phan httu co va thu hoi tai ché. Két qua duoc danh gia trén
ba chi s6 gdm tiém ning néng 1én toa cliu, 6 nhiém ngudn nwéc ngidm va suy thodi tai nguyén va da lya
chon duoc kich ban QLCTR t6i vu cho thanh phd Makkah cta Saudi Arabia [13]. Rajaeifar va cs.
da xay dung nam kich ban QLCTR (dwa trén sw két hgp ctia cac phuong phap xu ly CTR gom
san xudt phan hitu co, phan huy ki khi, chon 1ap va dét); mdi kich ban 1a sy thay thé cac phuong
phap xtt ly khac nhau hodc thay d6i ty 1é CTR xtt 1y ctia cac phuwong phap [14]. Ngoai ra, mot s6
nghién cttu LCA chi la su so sanh gitta cac cong nghé xtt ly CTR khac nhau nhw so sanh gitra tai

ché va dot CTR [16], nghién cttu so sanh gitta chon 1&p va i phan hitu co két hop chon 1ap [1].
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Trong nghién cttu nay, cdng cu LCA dugc stt dung d€ danh gia tac dong moi treong cuia
bon kich ban QLCTR ¢ thanh phd Hué: S1 — Chon 1ap CTR; S2 — Chon 1dp CTR két hop thu hoi
nang luong ttr khi rac; S3 — San xuat phan hitu co két hop thu hoi vat liéu tai ché, chon 1ap; S4 -
D6t rac phéat dién (WTE). Két qua ctia nghién ctru nay sé la ngudn tham khao trong viéc lya chon

phuong an QLCTR than thién v6i moi truong ¢ thanh phé Hué.

2 Dia di€m va phwong phap

2.1 Théng tin co ban vé thanh phd Hué

Hué la thanh phd loai I triee thudc tinh Thira Thién Hué, 1a trung tdm van hoa, chinh tri,
kinh t& cua tinh. Nam 1993, Quan thé di tich cd d6 Hué dwgc cong nhén la Di san van hoa Thé
gi6i [24]. Thanh phS Hué ndm & mién Trung, cich Ha Nbi vé phia Bic 650 km, cach thanh phd
Da Néng 105 km vé phia Nam.

Trudc ngay 1/7/2021 thanh phd Hué ¢6 dién tich tw nhién 1a 71,1 km2. Sau khi m¢ thanh

phd rong theo Nghi quyét s6 1264/NQ-UBTVQH14, dién tich thanh phd tang 1én 265,99 km?, dong
thoi dan s6 tir 354.124 nguoi tang 652.572 nguoi.

2.2 LAy mau va phan loai thanh phin chat thai rin d6 thi

Mau CTR d6 thi dugc 13y tlt bay xe chuyén cho theo bay tuyén thu gom (bon tuyén Nam
Song Huong va ba tuyén Bac Song Huong). Mbi mau ¢ khdi leong 100 kg va thuc hién giam
kich c& mau d€ phan loai thanh phan CTR theo cac budc sau [19], [21].

L&y 2 phian d&i dién A +
C (hoic B + D) dé& giam
kich ¢& miu

100 kg 50kg

Hinh 1. C4c budc 1dy mau chat thai ran

e Budc 1. Dao tron mau theo hinh chép, sau d6 chia thanh bon phan bang nhau, 18y hai

phén d6i dién (Hinh 1) sé con lai khoi lwong 50 kg.

e  Budéc 2. Tron déu mau vira giam kich c& 0 Budc 1; tiép tuc thuc hién 14p lai nhu Budce 1.

Lic nay sé c6 mau dai dién véi khéi leong 25 kg.
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e Budc 3. Tién hanh phén loai thanh phan mau CTR. O Budce 3, CTR duoc phén loai thanh
phan theo nhw Bang 1. Mdi thanh phan duoc phan loai vao ting khay riéng, sau d6 can
tirg thanh phan d€ tinh toan ty 1é phan tram so véi tong khdi luong mau.

2.3  Phuwong phap danh gia vong doi
Dinh nghia muc tiéu va pham vi nghién cttu

Muc tiéu ctia nghién cttu nay la danh gia cac tac ddng moi truong tiém an cta hé thong
QLCTR hién tai va thay d6i theo cac kich ban gia dinh béng cong cu LCA. K&t qua nghién cttu
cung cdp co sd tham khao dé€ lwa chon mot hé thong QLCTR t8i wu cho thanh phé Hué.

Pham vi giéi han vé khong gian nghién ctu la thanh phd Hu€ (truéc ngay mo rong
01/7/2021 theo Nghi quy#ét s& 1264/NQ-UBTVQH14, ngay 27/4/2021, ctia Uy ban Thuong vu Qudc
hoi). Hé thong QLCTR trong nghién ctru nay bat dau tir cac hoat dong thu gom thit cap, van
chuyén va cac phwong phap xt ly CTR duoc khai quat & Hinh 2 [3], [13]. Ranh gidi cua nghién
cttu duoc trinh bay trén Hinh 2.

Chat thai rin
Hé théng nén
Tiéu thu v (Background system)
tai - Hé thong ky thuit

Luu trir tam i : Ay

nguyén thoi (Foreground system) &— Vit chit
¢ <«— Hoa chét
Thu gom,

van chuyén

v

Tai ché, thu hoi vt Nang lwong

Xt ly > lia e 1 I L chai
eu, nang lirong va vat chat

<+— Nang lirong

v

Phat thai vao méi trivong khi, nuiede va dat

Hinh 2. Ranh gidi hé théng ctia nghién ctru

Don vi chitc nang

Pon vi chitc ndng 1a yéu t6 then chdt ciia mot nghién cttu LCA, 1a don vi thé hién s lwong
cac chiic ndng da nhan biét. Pon vi chitc ndng phai nhat quan véi muc tiéu va pham vi nghién
ctu [8], [22], [23]. Trong nghién cttu nay, don vi chitc ndng duoc st dung la 1 tan CTR di qua hé
thong quan ly CTR cta thanh phé Hué.
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Cac kich ban

Chung t6i da xay dung bon kich ban khac nhau déi véi hoat dong quan ly CTR cua thanh

phé Hué.

Kich ban S1_Chon 1ap hop vé sinh. Kich ban nay twong ting véi hinh thiec quan ly CTR
ctia thanh phd hién nay. Chat thai ran thu gom duwgc van chuyén dén chon 14p tai bai

chén 1ap Thuy Phuwong.

Kich ban S2_Chon 1dp c6 thu hoi va xte ly khi rdc phat sinh, hinh thitc thu gom, van chuyén
va xt ly CTR gidng nhu d6i véi Kich ban S1, nhung kich ban nay bo sung hoat déng thu
gom khi rac dé d6t phat dién.

Kich ban S3_Xtt ly CTR két hop san xudt phan hitu co va chon 1ap. Kich ban nay gia dinh
c6 su hoat dong ctia nha mdy xtt ly rac Thuy Phuong (goi tat 1a nha may). M&i ngay nha
may nhan 200 tan CTR (nha mdy sé ti€p nhan CTR trong nam ngay tir thit hai dén tha
sau hing tuan), teong duong 60% CTR thu gom & thanh phd Hué dugc dua vao xit ly tai
nha may. Chat thai ran khi dwa vao nha may sé duwoc phan loai, tach cac thanh phan c6
thé tai ch€. Nhom CTR hitu co sé dugc dua vao bé i phan hitu co; phan con lai khong
phan huy sinh hoc, khong tai ché dwgc dua tro lai bai chon 1dp (BCL) Thuy Phuong.

Kich ban S4_ D&t rac phét dién. D6i voi kich ban nay, gia dinh toan bd CTR dwgc thu gom
¢ thanh phd Hué dwoc van chuyén dén nha may dét rac phat dién ¢ xa Phu Son, thi xa
Huong Thuy, tinh Thita Thién Hué (cach thanh phé Hu€ 25 km vé phia Nam).

Kié€m keé vong doi

Giai doan phan tich kiém ké vong doi bao gom viéc thu thap va luwong hoa cac dau vao va

dau ra d6i voi hé thong san phdm va duoc dinh trude trong sudt vong doi ctia san pham d6. Cac
d@ liéu kiém ké bao gom dac diém thanh phan CTR do thi ctia thanh phd Hué (Bang 1, dix liéu

khao sat thiee t€ nam 2018), dit liéu tht cap thu thap ttr cdc co quan chitc nang, cac nghién ctru

da cong bd va co s dit liéu ctia Ecoinvent, phién ban 3.7.1.

Bang 1. Dic trung thanh phan chat thai rén cta thanh phd Hué
S6 mau, n=7

Stt  Thanh phan Ty 1é % Do 1éch chuan

1 RA&c thai httu co 60 9,9
2 Giay 4,9 0,8
3 Nhyahdnhop 18,2 43
4 Détmay 5 1,8
5 Gb 0,4 0.4
6 Nhom 0,1 0,1
7  Sét 0,2 0,1
8  Conlai 11,2 5,6
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Béng 2. Dix liéu kiém ké c4c kich ban

Noi dung kiém ké S1 S2 S3 S4 Pon vi
Véan chuyén Khoang cach van chuyén 39,7 39,7 39,7 61,7 km
Néang luong Dau diesel 0,8 0,8 1,01 0,076 L
Dién 44 44 23,7 76 kWh
Nguyén liéu, hod chat Nudc 35,9 35,9 52 2800 L
Polymer foaming 1,5 1,5 0,858 kg
Ca(OH): 6,6 6,6 3,902 9 kg
Canxi oxit 12,6 12,6 7,4 6 kg
Than hoat tinh - - - 0,3 kg
Amoniac - - - 14 kg
Dung dich kiém - - - 0,225 kg
PAC 0,03 0,03 0,015 0,05 kg
NaHSOs - - - 0,0015 kg
NaOCl - - - 0,00009 kg
Na2COs (mudi xit) - - - 0,1 kg
Cat giam (thay thé) Dién - 112 - 410 kWh
Nhom - - 0,5 - kg
Sat - - 1,1 - kg
Nhuya - - 81,6 - kg
CO2-eq - 712,5 - - kg COz2-q
N - - 1,1 - kg
P - - 03 - kg
K - - 1,3 - kg

Ngudn: [4], [9], [15], [17], [18]

Panh gia tac dong vong doi

Phuong phap danh gia tac dong vong doi (LCIA - Life Cycle Impact Assessment) dwoc stz
dung trong nghién cttu nay la IMPACT 2000+. D6i v6i phuong phap nay, két qua kiém ké vong
doi dugc tinh toan thanh gia tri ctia di€ém gitra (bao gom 15 diém gitra), ti€p theo la ddc trung hoa
va gop thanh bon nhom thiét hai la sitc khoe con nguwoi, chit liwong hé sinh thdi, biéh doi khi hiu va tai
nguyén. Cac nhom thiét hai duwgc chuan hoa béng cach chia cho hé sd chuan hoa va dwa vé gia tri
la diém. Tong diém ctia bdn nhém thiét hai sau khi chuan hoa 1a két qua diém cudi cung cta kich

ban. Céac hé so thiét hai va hé s6 chuan hoa da dugc trinh bay trong bao cao ctia Jollliet va cs. [24].

3 K&t qua va thao luan

3.1 Tac dong lén sitc khde con nguoi

Stec khoe con nguoi la trang thai hoan chinh vé thé chat, tinh than va xa hoi cht khong don
thuan la khong bénh tat hay 6m yéu [10]. Trong nghién cttu nay, nhom thiét hai stec khoe con

nguoi duoc tinh toan tir tong két qua diém gitra cua loai tac dong, bao gom: Ddc tinh giy ung thu,
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Ddc tinh khong gdy ung thw, Bénh dwong hé hdp do chat hitu co, Bénh dwong ho hap do chit vd co, Suy
giam ting Ozone va Bikc xg ion hod. Pon vi ciia tac dong stec khoe con nguoi la DALY (Disability

Adjusted Life Years) dugc hiéu la sw mat di nhitng ndm séng do tan tat, bénh tat va do chét sém.

Sur déng gop cua gia tri cac diém gitta Ty 1é phin tram cta gia tri diém gitta
2.00E-04 100%
0.00E+00 — = e
& 2.00E-04 s1 s2 s3 g 0%
5} "
= _4.00E R I
5 ~4.00E04 jé‘ 0%
kS
> -6.00E-04 2 s1
< -8.00E-04 P 50%
-1.00E-03
-100%
-1.20E-03 Kich ban Kichban
m Do tinh gay ung thw Déc tinh khdng gy ung thu W Déc tinh gdy ung thie Bac tinh khéng gay ung thu
m Bénh hé hdp do chétvé co = Suy gidm ting ozone W Bénhhé hap do chdt véco M Suy giam ting ozone
m Blrc xa ion hda mBénh hd hdp do chét hitu co m Bucxa ion héa m Bénh hé hap do chdt hitu co

Hinh 3. Tac dong Sttc khoe con nguoi cua cac kich ban

Hinh 3a cho thdy kich ban S1 la tiéu cwec nhat vé khia canh tac ddng 1én stec khoe con nguoi.
Cu thé, kich ban S1 ¢6 gia tri la 7,42 x 10-> DALY/tdn CTR. Cac kich ban con lai S2, S3 va S4 ¢6 gia
tri Tan luot 1a 6,03 x 10> DALY/tan, 1,99 x 10-5 DALY/tdn va —-9,75 x 104 DALY/tan. Kich ban S4
la t6t nhat d6i voi thiét hai stec khoe con nguoi.

Trong nhom tac dong dén stec khoe con nguoi, diém gitra bénh ho hip do chit v6 co c6 anh
huong 16n nhat & tat ca cac kich ban va dwgc thé hién ré & Hinh 3b. Theo IMPACT 2000+, cac tac
nhan caa bénh hé hip do chit v6 co gobm CO, bui kich ¢d PM10 — PM2.5, SOz, NOx va NHs [18]. Cac
gia tri bénh ho hip do chit vo co cua cac kich ban S1, S2, S3 va S4 1an luot la 5,22 x 10-° DALY/tan,
3,88 x 10> DALY/tan, -5,39 x 10~ DALY/tan va 9,78 x 10 DALY/tan, trong d6 S4 la kich ban c¢6
tac dong tich cuc nhat, lién quan dén san xuat dién -5,23 x 104 DALY/tan (dwoc tinh cit giam).

3.2 Tac dong lén chit lwong hé sinh thai

Hé sinh thai khong dong nhat va phtec tap, c6 thé hi€u chat luong hé sinh thai (CLHST) 1a
vé dong nang luong, vat chat va thong tin. Nhu vy CLHST cao la diéu kién cac dong khong bi
gian doan dang ké do cac hoat dong ctia con nguoi gay ra va CLHST thdp dugc xem la nguoc lai
[10]. Tac dong dén CLHST duoc biéu thi bang su suy giam tuong d6i s luong loai trén mot don
vi dién tich trong mot khoang thoi gian [20].

Tac dong 1én CLHST duoc toan tinh tir cac yéu td diém gitra bao gom: Ddc tinh sinh thii
thuy sinh, Doc tinh sinh thdi trén can, Axit hod va dinh dwong trén can, Axit hod thuy sinh, Phi dudng
va Chiém ddt, don vi sau chuan hoa la PDF*m2*yr.

Hinh 4 cho thdy mutic d¢ anh huong cia nhom tac dong lén CLHST 1a thdp nhét trong bon
nhom tac dong. Khi so sanh gitra cac kich ban, c6 thé nhan thay tadc dong lén CLHST cua kich ban
S1 tac dong tiéu cuc nhat (7,85 PDF*m2*yr) va S4 c6 tac dong tich cwec nhat (-70,9 PDF*m2*yr).
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Tht ty tac dong ttr tich cuc dén tiéu cye cua cac kich ban la S4 > S3 > S2 > S1 va ¢b gid tri [an lugt
14 -70,9, 0,131, 7,70 va 7,85 (PDF*m2*yr) (Hinh 4a).

Su dong gop cla gid tri cac diém gitta Ty 1é phén tram cua gid tri diém giita
ﬁ 5.00E+01 100% .
U
;é 0.00E+00 — — - — 50% .
E 3t = s 0o, | |
&' -5.00E+01 o —
E s1 s2
—
£ -1.00E+02 -30%
Kichban
-100%

B Doc tinh sinh thai thay sink B Doc tinh sinh thai tré . . P N . A
oc st thatthuy sinh oc s thattren can ® Dgc tinh sinh thai thay sinh mDac tinh sinh thai trén can

Aixt hoava dinh dudng trén can 1 Axit héa thuy sinh Aixt hoa va dinh duong trén can = Axit hoa thiy sinh

® Phidudng m Chiém dat m Phu dudng = Chiém dat

(a) (b)
Hinh 4. Tac dong 1én chét luong hé sinh théi

Sw khac biét vé mitc d6 dong gop tac dong lén CLHST cuta cac yéu td diém gitta dugc trinh
bay trén Hinh 4a va 4b. Yéu t8 diém gitta Chiéin dat (land occupation) ¢6 anh huwong 16n nhat
trong cac kich ban. Hinh 4b cho thay yéu t6 diém gitta Chiéin dit cé gia tri tich cuc nhat (51,8
PDF*m2*yr) tai kich ban S4, chiém 73,1% tong gid tri cia nhém tac dong lén CLHST. Tac dong
tich cuwc 1én CLHST 6 kich ban S4 dén tir 46t CTR, trong d6 xtt ly nhua (—41,3 PDF*m2*yr) va rac
thai hitu co (-16,2 PDF*m2*yr).

3.3  Bién ddi khi hau

Téc déng ctia bién ddi khi hau (BDKH) tuong duong véi yéu t8 diém gitra 1a Am lén toan
ciu, c6 don vi 1la kg COz2-q (kg CO2 twong duong) di vao mdi truong khong khi.

Hinh 5 cho thdy mtc d6 tac dong tiéu cuc dén BDKH cua cac kich ban 1a S1>S2>S3 > S4.
Kich ban 54 1a than thién mo6i truong nhét va cd gid tri 26,1 kgCO2<qtan CTR. Vai tro tich cyc
nhdt 1a san xudt dién tir 46t rdc va co gia tri la —208,5 kgCO2-q. S1 1a kich ban tiéu cyc nhat va cd
gia tri 1a 161 kg COz-q/tén CTR. Kich ban S1 va S2 c6 cling gia dinh vé xtt Iy CTR bang chén 14p,
nhung gid tri ctia kich ban 52 (87,8 kgCOz2-q) chi tuwong dwong 54,5% so vdi kich ban S1. So di
kich ban S2 ¢6 tac dong tich cuc la do khi CHa tir khi rac dwgc thu hoi phat dién. Nhu vay, thu
gom khi rac va dot két hop phat dién la giai phap giam dang ké phat thai khi nha kinh tt x ly
CTR bang chén 1&p.
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Hinh 5. Tac dong 1én bién d6i khi hau

34 Tac dong dén tai nguyén

Nhém tac ddng 1én tai nguyén la tong gia tri di€ém gitra cta tiéu thu Ning lwong khong tii

tao va Khai thic khodng sin; don vi tinh ctia nhom tac dong nay 1la megajoule (MJ). Két qua ¢ Hinh

6 cho thdy ngoai trir kich ban S1, cac kich ban con lai déu than thién véi moi truong khi xem xét

khia canh tac dong lén tai nguyén. Xét vé loi ich ddi véi moi truong, kich ban S4 1a tich cyc nhat
va co gia tri —2,98 x 105 MJ; tiép dén la cac kich ban S3, S2 va S1 véi gid tri lan luot la -3,11 x 104,

2,52 x 104 va 2,94 x 104 M]J.

Phan tich sau hon ddi véi kich ban S1 cho thay kich ban nay cé tac dong tiéu cwee nhat déi

v6i nhom tac dong lén tai nguyén, trong do tiéu thu nang luong trong van chuyén déng vai tro
16n nhét (1,52 x 10* MJ/tan CTR). Nguoc lai, S4 lai 1a kich ban than thién moi truong nhat va
nguon dién san sinh tir qua trinh d6t CTR dong vai tro tich cwee nhat véi —1,63 x 105/tan CTR. Kich
ban S3, thu hoi tai ché nhya (-7,2 x 10* M]), gép phan 16n dé kich ban S3 than thién véi moi

\
treong.
Ty 1€ phan tram cua gia tri diém gitra Su dong gop ca gia tri cac diém gitta
100% 1.00E+05
0% 000E:0 M- = —
g 4 S1 s2 S3
2 5 -LOOE+05
FRGE
z s1 § -2.00E+05
-50°
° -3.00E+05
-100% -4.00E+00
Kichban Kichban
¥ Khai thackhoangsan B Nang luwong Khong tai tao ¥ Khai thackhoangsan M Nang lirong khong tai tao

(a)

(b)

Hinh 6. Tac dong lén tai nguyén

Nhém tac dong lén tai nguyén bao gom hai yéu td diém gitra la Khai thic khodng sin va Ning luong

khong tdi tgo. Hinh 6 cho thdy yéu td diém gitta Khai thdc khodng sin gan nhu khong anh hudng

dén két qua ctia nhom tai nguyén (khong biéu hién duoc trén biéu d6 Hinh 6). Diéu nay c6 thé
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nhén thay dic thu cta quan ly CTR tiéu thu nhiéu nguén nang luong lién quan dén nang luong
khong tai tao nhu dau diesel va dién nang (mot phan dién nang dwoc san xudt tir nhiét dién)

cting nhu déng gdp caa cac hoat dong thu hoi nang luong (dién ndng & kich ban S2 va S4).
3.5 K&t qua danh gia tic dong vong doi caa cac kich ban

Két qua diém LCA ctia cac kich ban QLCTR duoc trinh bay ¢ Bang 3, Hinh 7 va Hinh 8.

Bang 3. Két qua diém dénh gia tdc dong vong doi

Nhoém téc dong Kich ban

S1 S2 S3 S4
Stee khoe con nguoi 1,05 x 102 8,50 x 103 -2,80 x 10-8 -1,37 x 10!
ChA4t ligng hé sinh thai 5,69 x 10 5,58 x 10~ 9,49 x 106 -5,14 x 103
Bién déi khi hau 1,39 x 102 7,57 x 10 3,84 x 10 2,25 x 10
Tai nguyén 1,93 x 10! 1,66 x 101 -2,05 x 10! -1,96
Téng diém 2,18 x 10~ 182 x 10 2,04 x 101 2,1

biém s6 cudi cung cua cac nhom tac ddong ¢ Hinh 7 cho thdy nhom tac ddng tai nguyén
anh huong 16n nhat dén tong diém cua cac kich ban, trong dé S1 ¢é tac ddng tiéu cuc; cac kich
ban con lai déu mang lai gid tri tich cuc véi moi treong. Trong nghién cttu nay, trong s6 caa bon
nhom tac dong dwoc st dung mac dinh va bé“mg 1 [20]. Két qua diém s6 cudi cung béng tong

diém ctia mdi nhom tac dong va duoc trinh bay ¢ Hinh 8.

02 02
015 015
E E
=] =]
2 01 =01
= 0.05 = 0.05
0 — L 0 — L
Kichban51 KichbanS1
m Strckhoe connguéd m Chitluong hé sinh thai m Strckhoe connguoi m Chitluong hé sinhthéad
m Biéh d6i ki hiu m Tai nguyén B Bién déi khi hau W Tai nguyén
(@) (b)
0.02 0.5
0 — 0 —
ic S
-0.02 KichbanS3 Kich banS4
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g 00 g4
5 -0.08 g
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a 01 @ -15
-0.12 2
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-0.16 2.5
W Stickhoeconngudi W Chatluong hé sinh thai ® Stickhoeconnguwsi M Chitluong hé sinh thai
W Bién d6i khi hau W Tainguyén m Bién d6i khi hau m Tai nguyén
(c) (d)

Hinh 7. Diém tac dong ctia cac nhém téc dong (damage categories)
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So sénh theo cac nhom tac dong Két qua diém dénh gia vong doi
—S5] —852 —53 —54 5.00E-01
Strc khoe con ngudi ) [
5.00E-01 0.00E+00 — -
S1 2 S3
_ -5.00E-01
E
£ 100E400
N N Chat luong hé sinh ]
Tai nguyén \hi =
”' -1.50E+00
-2.00E+00
2508400 Kich ban
Bién déi khi hiu
(a) (b)

Hinh 8. Két qua diém s6 danh gia tdc déng vong doi cta cac kich ban

Hinh 8a so sanh bén nhém tac dong ctia cac kich ban, trong d6 tac dong 1én CLHST cta
cac kich ban khong c6 sy khac biét 16n; trong khi d6, tadc dong 1én tai nguyén c6 su khac biét 16n
gitra cac kich ban. Tdc dong lén tai nguyén 16n nhat la ¢ kich ban S1 va thap nhét la ¢ kich ban
S4. Hinh 8b cho thay gid tri diém cudi cing ctia mdi kich ban. Kich ban S4 — D3t CTR phét dién
(WTE) — dugc danh gia 1a than thién voi moi truong nhat, mdc du khoang cach van chuyén la xa
nhét (khoang cach van chuyén cta kich ban S1 la 61,7 km, ba kich ban S1, S2 va S3 1a 39,7 km).
Thu h6i nang lwong da lam cho kich ban S4 tac ddong dén méi truong thap nhat. Kich ban S1-
Chon 14p CTR - nhw hién tai 1a kich ban tac dong tiéu cwc dén mdi treong nhat. Phat thai tu do
khi rac tir BCL lam cho kich ban nay tiéu cuc nhat trong cac kich ban nghién cttu. Hoat ddng xt
ly CTR cua kich ban S2— Choén 1ap nhung c6 két hop thu gom khi rac, d6t thu hoi nang luong —
da 1am cho kich ban S2 t6t hon hin kich ban S1. Hoat dong thu hoi nang leong tir khi rac da tao
ra tac dong tich cuc kép d6i véi nhom tac dong BDKH la vira giam phat thai khi nha kinh va vira
cit giam st dung dién nang. Kich ban S3 — K&t hop san xuat phan hitu co va thu hoi tai ché (nhwa
va kim loai) — ¢6 hiéu qua moi treong tot hon kich ban S1 va S2. Hiéu qua tich cuc c6 duoc tie
hoat dong thu hoi tai ché chat thai rin, voi gia dinh ty 1& thu hoi téi ché 10% (ty 1€ thu hoi tai ché
thdp). Diém sd cua kich ban S3 twong dwong véi cuia S1; diéu nay cho thiy hoat déng san xuét
phéan htu co khéng mang nhiéu gia tri tich ciee cho moi treong va tuwong dong voi nghién ctru

cta Rajaeifar va cs. [14] va ctia Zhao va cs. [26].

Chi phi ctia dich vu xtt ly CTR bao gdm nhiéu ndi dung: chi phi vat tw, nhan cong, may
moc thiét bi va quan ly doanh nghiép. D&i véi xtt ly bang phuwong phap dét, chi phi vat tw, thiét
bi va nhan lwc trinh d cao hon, chi phi 16n hon. Ngwoc lai, chon 1dp chi phi 16n nhat 1a dau te
xay dung BCL ltc ban déau; con lai, chi phi vat tw, may moéc va ca trinh d¢ nhan luc thap hon nén
chi phi chon 1dp CTR thuong la thadp nhéat. Cong nghé san xuat phan hitu co yéu cau thiét bi day
chuyén phan loai CTR 1a 16n nhat, yéu cau thiét bi va nhan luc khong cao béng xtt Iy CTR bang
phuong phép dét; do vay, chi phi xit Iy bang san xut phan hitu co cao hon bang phuong phéap
chén 14p va thdp hon bang phuong phap ddt. Theo Tran Han Viét, chi phi dich vu xt Iy CTR sinh
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hoat thanh toan cho cac nha dau tu (d6i véi cong nghé trong nwdc) ¢ muc tdi da la 440.000
dong/tan (d6i voi cong nghé dot), 360.000 d/tan (d6i voi san xudt phan hitu co) va 130.000
dong/tan (ddi voi chon 1dp) [25]. Su phan tich cho thay cac kich ban c6 chi phi tir cao dén thap la
S4>S3>S52>S1.

4  Kétluan

Nghién ctru ap dung cong cu Pdnh gid vong doi vao quan ly chat thai ran cho thanh phd
Hué da dwa ra lwa chon kich ban quan ly chat thai rdn than thién v6i méi truong nhat. Day la
thong tin tham chiéu cho cac co quan quan 1y chat thai ran trong viéc hoach dinh chinh sach quan
ly chat thai ran cho dia phuong. Chén 14p 1a phurong an tac dong tiéu cuc nhat dén moi truong;
trong khi d96, san xut phan hitu co khong mang lai hiéu qua moéi truong rd rét. Ddnh gid vong doi
la cong cu ho tro ra quyét dinh; cac két qua mang tinh khach quan. Ngoai ra, Ddnh gid vong doi
ciing ¢6 thé gitp nhan thdy duwgc mirc do tac ddng ctia cac yéu td trong hé thdng quan ly chat
thai ran. Tuy nhién, nghién ctu danh gia vong doi phu thudc nhidu vao dit lidu thé cip. Dé két
qua c6 tinh chinh xdc cao can ngudn d liéu chinh xéc tir co quan quan ly moéi truong va céc co
so xt ly chat thai ran. Cong cu Ddnh gid vong doi c6 thé duoc st dung dé so sanh cac cong nghé
xt Iy chat thai ran don 1& véi nhau. Mic dut ¢6 nhigu vu diém, nhung danh gia vong doi hién nay
chua duoc 4p dung phd bién trong quan ly chét thai ran & Viét Nam. Nhu vay, c6 thé ép dung
rong rai cong cu nay cho cac dia phuwong khac nhu 1a cong cu hd tro ra quyét dinh.

Thong tin tai trg

Nghién cttu nay dugc hod trg mot phan tir dy 4n "Hué - D6 thi giam nhya mién Trung
Viét Nam" thong qua hoat dong "Long ghép ndi dung quan ly rac thai nhua vao chwong trinh
Gido duc dai hoc" ma s6 FY23-0102-CA va Nhom nghién citu manh Tai nguyén, Mdi treong va
Sinh thai vung ven bién cua Pai hoc Hué¢ (DHH-NCM-2020.03).
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