Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truong 2023, 7(2):691-701

Open Access Full Text Article

Phan tich hién trang va xay dung kich ban quan ly chat thai ran

Bai nghién ciiu

<

sinh hoat cho Thanh phé Viing Tau

Pham Phu Song Toan'"*, Tran Hiép Phat?, Trinh Bao Son?

Use your smartphone to scan this
QR code and download this article

"Truong Dai hoc Su pham Ky thudt - Dai
hoc Da Néng, 48 Cao Thing, Q. Hdi
Chau, TP. Da Néng, Vigt Nam

Phong Tai nguyén Moéi trudng, Thanh
phd Ving Tau, Tinh Ba Ria - Viing Tau,
Viét Nam

Phong thi nghiém Ddc hoc moi triong,
Vién Moi truong va Tai nguyén, Dai hoc
Qudc gia Thanh phé HO Chi Minh, Viét
Nam

Lién hé
Pham Phu Song Toan, Truong Pai hoc Su

pham Ky thuat - Dai hoc Ba Nng, 48 Cao
Théng, Q Hai Chau, TP. Ba Néng, Viét Nam

Email: ppstoan@ute.udn.vn

Lich st

o Ngay nhan: 07-8-2023

® Ngay chdp nhan: 26-9-2023

e Ngay dang: 11-12-2023

DOI:
https://doi.org/10.32508/stdjsee.v7i2.738

| ‘i) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan cta
the Creative Commons Attribution 4.0
International license.

W=

VNUHCM PRESS

i

TOM TAT

Quan ly chéat thai ran sinh hoat (CTRSH) tai thanh phd Ving Tau (TPVT) dang ndi lén nhu mot van
dé mo6i trudng nan gidi dang sau su phéat trién nhanh chong clia @6 thi. Luong CTRSH tang 1én
nhanh chéng, kéo theo su réi loan trong cdng tac thu gom, van chuyén, va su bé tc trong trién
khai quan ly CTRSH tai nguén. Nghién cttu nay nham déanh gia hién trang quan ly CTRSH, xay dung
va phan tich céc kich ban quan ly CTRSH cho TPVT, tir d6 dé xuét chién lugc cai thién hoat dong
quan ly CTRSH cho thanh pho giai doan 2024 — 2033. Két qua nghién clu cho thdy rang lugng
CTRSH tai TPVT tang nhanh vdi ty | 7,4%/nam trong thap ky qua va dat 457,9 tan trong nam 2022.
Khodng 80% lugng CTRSH dugc thu gom bai 500 déi thu gom phi chinh théng, hoat dong tu phat,
va khong dugc quan ly. Nghién clu nay da xay dung va danh gia hai mé hinh quan ly CTRSH toi
gian va toi uu. Két qua cho thdy rang viéc dp dung 2 mé hinh quan ly CTRSH theo theo hai giai
doan: mé hinh t6i gian (2024-2028) va téi uu (2029 — 2033) la chién lugc phu hop. Theo 16 trinh nay,
hé thdng quan ly CTRSH cla TPVT udc tinh sé giam 26% tng lugng CTRSH 1én béi, lugng CTRSH
thu hoi va tai ché tang 5 1an so véi nam 2023. Bong thai, chat lugng CTRSH tap két lén khu xir ly

c6 tinh chat phu hop cho gidi phap U rac thai tap trung va dét phat dién.
Tukhoa: Chét thai ran sinh hoat, quan ly rac thai, composting, phan loai rac, thu héi, tai ché

GIGI THIEU

Trong nhiing nim gin day, chit thai ran (CTR) trd
thanh méi quan tim hang d4u & Viét Nam, & cac nudc
trong khu vuc, thdm chi trén toan thé giéi. Trong dd,
CTR sinh hoat (CTRSH) 1a nhiing vdn d€ n6i cdm va
cép thiét!. Lugng CTRSH tai Viét Nam ting nhanh
trong nhiing nam gan day, gay nhiéu kho khin cho
hé théng quan Iy CTR d6 thi2. Khong thé phil nhan
nhiing lgi ich ma nganh céng nghiép du lich manglai,
dong gop tich cyc vao phat trién kinh t€ va an sinh xa
hoi. Bén canh d6, mit trai ctia sy phét trién la sy phat
sinh dang ké lugng chit thai ra moi trudng>. Vi thé,
nhiing giai phap hop ly, mé hinh xt ly t6i uu, chién
lugc quan ly hiéu qua CTR d6 thi hudng t6i su phat
trién bén viing khong nhiing 13 nhiém vu trudc mit
ctia chinh pht nhim xu ly triét d€ lugng CTR phét
sinh ma con 1a muyc tiéu dai han ctia mdi qudc gia.

Trong khi 6 cdc nudc phét trién, hé thong quanly CTR
dang dan dat dén su t6i uu trong xt ly va bén viing
trong quan ly, thi & cdc nudc dang phat trién hé thong
quan ly CTR van dang loay hoay tim giai phép phu
hop trong viéc thu gom, xii Iy*. Tai ché dugc biét dén
la mét trong nhiing gidi phap hiiu hiéu manglai nhiéu
lgi ich kinh t€, mdi trudng cho xa hoi. Tuy nhién, & cac
nudc dang phit trién, viéc phan loai CTR dang gip rét
nhiéu kho khin trong trién khai, thu gom vat liéu tai

ché dat hiéu qua rat thap. Viéc phat thai CTR c6 méi
quan hé chit ché dén tinh dia phuong, lanh thé, cing
nhu yéu t6 van hoa xa hoi, kinh té chinh tri, phong tuc
tap quan ctia khu vic d6. Viéc trién khai cac gidi phap
quan ly pht hgp nham gidm thiéu CTR tai nguén va
t6i vu lugng CTR dén dia diém xt Iy phu thudc rét
16n dén nén vian minh, trinh d¢ van hoda, kinh té va
van hoa ctia méi qudc gias. Vi thé, viéc ap dung mot
cach rép khuon cac moé hinh quan ly CTR c6 thé mang
lai cdc nguy co va rii ro trong qua trinh thuc hién.
He¢ théng quan Iy CTR 13 mét qua trinh khép kin tu
phat thai, thuc hién quan ly tai nguén, dén thu gom,
van chuyén, téi ché, xi 1y va cudi ciing 1a chén 14p°. O
cdc nudc dang phat trién trong d6 cé Viét Nam, cong
nghé xt Iy rac thai chua dugc céi tién, hiéu qua xt
1y chua t6i uu; chén 14p toan bo réc thai dang la giai
phap phd bién nhit”. Mot khi hé théng CTR d6 thi
khong dugc quy hoach cu thé, m6 hinh quén ly tai
ngudn chua dugc trién khai, hé théng thu hoi va tai
ché& con han ché, thi viéc qud tai tai cac bai chon ldp
CTR I diéu t&t yéu. Anh hudng ctia bai chon 14p dén
moi trudng dai han 1a khong thé tranh khoi. Vi thé,
nghién cttu d€ xuét chién lugc quan ly CTR, xay dung
va thi diém cdc m6 hinh quan ly CTR phut hgp rat can
thiét cho méi dia phuong.

Thanh ph6 Viing Tau (TPVT) la mot trong nhiing do
thi du lich ¢6 tdc d¢ phét trién nhanh trong nhiing

Trich dan bai bao nay: Toan PP S, Phat TH, Son T B. Phén tich hién trang va xay dung kich ban quan ly
chat thai ran sinh hoat cho Thanh phé Viing Tau. Sci. Tech. Dev. J. - Sci. Earth Environ. 2023;7(2):691-701.
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ndm gan déy, dang d6i mét v6i nhiing vin nan CTR d6
thi. Lugng CTR ting nhanh trong thap ky qua véi ty
1¢ trung binh 7,4%/ném, gép phéan lam gia tang 4p luc
1én d6i ngii thu gom rac thai phi chinh théng, vén hoat
dong tu phat, khong hiéu qua. Nhiéu hoat dong quan
ly CTRSH tai nguén da trién khai thi diém, nhung
khong dat hiéu qua, sy dong thuén thip ctia xa hoi.
Bén canh d6, cac quy dinh vé quan ly CTR ngay mot
nghiém ngit, doi hoi hé thong quan ly CTR phai ¢
su thay d6i, cai thién va dinh hudéng chién lugc mdéi
trong quan Iy CTR hudng dén su phét trién bén viing.
Nghién ctiu ndy nham (i) phan tich hién trang quan
ly CTRSH tai thanh ph6 Viing Tau, (ii) x4y dung va
phén tich nhiing kich ban quan ly CTRSH, tu d6 dé
xudt chién lugc quan Iy CTRSH cho TPVT trong giai
doan 2024 - 2033. Két qua nghién ciu séla co sé khoa
hoc cho dia phuong trong viéc dua ra quyét dinh thuc
hién ké hoach cai thién hé thong quan Iy CTRSH phu
hop hudng téi su bén viing.

VAT LIEU VA PHUONG PHAP

Phuong phap khao sat

Céc phuong phap khdo sit da dugc thuc hién nhim
xac dinh thanh phan CTRSH va ghi nhan sy phan hoi
ctia ngudi dan vé cac hoat dong quan ly CTRSH tai
dia phuong.

(1) Phuong phdp xdc dinh thanh phin CTRSH:
CTRSH dugc thu gom ngau nhién tit 430 ho gia dinh
thudc 17 phuodng xa trén dia ban thanh phd d€ xac
dinh thanh phin ctia CTRSH. S6 mau dugc xac dinh
theo cong thiicn = ﬁ

8, Trong d6 N la dan s6 ctia TPVT. Toan bo méu
CTRSH dugc tap két va ddo tron theo khu vic. Mau
dugc vun déng theo hinh nén va tién hanh giam thé
tich theo phuong phdp “mét phin tu” dén khoang
100 kg con lai, d€ lam mau dai dién cho phan loai®.
CTRSH dugc phén theo 9 thanh phén sau: chit thai
thuc phdm, nhua, thay tinh, kim loai, gidy, vai, cao su,
chat vo co, va rac khéc.

(2) Phuong phdp khao sat x4 hoi: Phan hoi ctia cong
dong vé cac hoat dong quan ly CTRSH trén dia ban
thanh phé dugc thu thip qua phuong phédp khao
sat bang bang hoi v6i 430 ho gia dinh di 14y mau
CTRSH’. Két qua khio st sé dugc xi ly thong ke
sd bd biang Excel d€ sti dung trong xay dung céc kich
ban quan Iy chat thai ran cho thanh phé Viing Tau.

Phuong phap xay dung va danh gia mé hinh
Kich ban cdi thién hé théng quan Iy CTRSH cho thanh
phé Vung Tau sé dugc xay dung dua trén 3 co s6: (i)
hién trang hé théng quin ly CTRSG cta TPVT, (ii)
cdc co s phap luat va quy hoach CTR cuia qudc gia

692

va dia phuong, (iii) két qua khao sat xa hoi. M6 hinh
hién trang (S0-2023) m6 phong dong CTRSH thuc t&
cta dia phuong qua ban d6 dong CTRSH. M6 hinh
dong CTRSH dugc x4y dung bang phuong phép phan
tich dong vét chit (MFA) dua trén céc di liéu thuc té
thu thap dugc trong qua trinh khao sat. Phuong phép
phén tich dong vat chit dugc st dung dé€ phan tich
va dénh gid dudng di ctia mot vat chét, ti luc bit dau
hinh thanh cho dén diém diing cudi cling ctia dong vét
chit d610. Trong nghién ctiu nay, phan mém STAN
dugc stt dung d€ md phong dong CTRSH trong céc
kich ban quéan ly CTRSH tai TPVT. D4u vao cia md
hinh 13 thong tin v€ lugng va thanh phin CTR phit
sinh. Hé s truyén tai vét chit tai méi diém trung
gian phai dugc cung cdp d€ tinh todn sy van chuyén
ctia CTRSH. H¢ s6 nay dugc xac dinh thong qua khao
sat. Nguyén tdc cin bing vét chit trong mo hinh 1a
co s6 d€ mo phong va udc tinh lugng CTRSH & dau
ra'l (cho xt ly/tai ché). Cac kich ban cai thién hé
thong quan ly CTRSH dugc xay dung dua trén cac
yéu t6 can thiép tit két qua khao st thuc t&. Cic yéu
t6 can thiép nay gép phan lam thay d6i dong CTRSH
gia dinh trong tuong lai.

Trong nghién ctiu nay, 2 kich ban cho mo hinh quan Iy
CTRSH dugc xay dyng dua trén cic co s& cac nghién
ctiu trude day vé mo hinh quan ly CTR d6 thi tai Viét
Nam 274, Cuy thé&, mo hinh t6i gian (S1) huéng t6i
su tdi gidn trong thuc hién quan ly CTRSH nhim dat
hiéu qué trong hoat dong thu gom va tai ché. Mo
hinh t6i uu (S2) hudng téi su dong bo trong hoat dong
quan ly CTRSH tai ngudn, hoat dong thu gom nhim
dat dugc su bén viing trong quan ly CTRSH. Cac md
hinh quéan ly CTRSH dugc phat trién dya trén hién
trang quan ly CTRSH cua dia phuong, nghién ctiu
diéu chinh cic yéu t8 can thiép, nham tiing budc cai
thién hé théng quan Iy CTRSH, huéng t6i thic ddy su
t6i uu trong hoat dong quan ly CTRSH, t6i uu hiéu
qua xu ly, t6i uu dong vét chat d€ phat trién mot xa
hoi tudn hoan vat chit va nén kinh té tuan hoan.

Céc thong s6 ky thuat st dung d€ x4y dung mo hinh
dugc thu thap trong qua trinh khao sit dugc thé hién
tai Bang 1.

WSP: Ty 1é phan loai CTRSH, WSE: Hiéu qua thuc
hién phan loai CTRSH, WCR: Ty 1é thu gom CTRSH,
WRP: Ty té tai ché CTRSH

Co s6 ddnh gid so b hiéu qua ctia cdc mo hinh quan
ly CTRSH la dua trén sy udc tinh (i) hiéu qua trong
viéc gidm thiéu cac vin d€ dang ton tai tai dia phuong,
(ii) ty 1é giam lugng CTRSH 1én bai, (iii) kha nang cai
thién hoat dong tai ché, va udc tinh (iv) su pht hop
ctia CTRSH con lai cho céc gidi xt ly phia sau.
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Bang 1: Cac théng sé xay dung kich ban quan ly CTRSH

Thong s6 31 S0 (2023)
WSP (%) 29

WSE (%) 62,0
WCR (%) 98

WRP (%) 0

Giai doan 1 (2024 - 2028)  Giai doan 2 (2029 -2033)

55 83
74,4 89,3
98,5 99
15 25

KET QUA VA THAO LUAN

Két qua

Luong va thanh phdn CTRSH phdt sinh trén
dia ban thanh phé Viing Tau

Két qua théng ké dii liéu thu thap dugc cho thiy
rang lugng CTRSH phit sinh trén dia ban TPVT ting
nhanh trong thap ky qua béi sy tr§ minh manh mé
ctia d6 thi va sy phat trién ctia nganh cong nghiép
khong khoi - du lich dich vu. Lugng CTRSH tang
1,4 14n trong 7 nam (tu 2012 - 2019) tuong Gng voi ty
1¢ tang dan s6 trung binh la 2%/ndm. Trong hai nam
viia qua, lugng CTRSH phat sinh gidm nhe 9% do énh
hudng ctia COVID 19 dén cac hoat dong kinh doanh,
thuong mai trén dia ban thanh phé. Tu nam 2022,
CTRSH ctia thanh phd Viing Tau da ting trd lai va
dat 457,9 tan/ngay, tuong duong 1,24 kg/ngudi.ngay
khi hoat dong sinh hoat va kinh doanh da hoi phuc trg
lai sau dich COVID. Trong do, ty 1 phat sinh CTRSH
d6 thila 1,26 kg/ngusi/ngay va tai khu viic néng thon
la 0,88 kg/ngudi/ngay.

Lugng CTRSH phit sinh ti cdc phudng, xa cling cho
théy c6 su khac biét ddng ké. Do thi Hinh 1 cho thdy
rang lugng CTRSH tit phudng Thang Nhit, phudng
11 va phudng 12 chiém khoéng 1/3 tdng lugng phat
thai ctia thanh phd, véi mat do phat sinh CTRSH dao
dong ti 0,81 - 3,86 tAn/km?.ngay. Mot s& phudng
trung tdm thanh phd c6 méat d¢ phat sinh CTRSH cao,
khoang 20 tin/km?.ngay. Day la thach thiic khong
nho cho céac dia phuong trong viéc lap phuong an thu
gom, tip két va quan ly sy thit thoat hay tén dong
CTRSH trong do6 thi.

Két qua khao sit cing cho thdy sy khac biét trong
thanh phidn CTRSH gitia khu vuc thanh thi va nong
thon (xa Long Son). Cu thé, d6 thi Hinh 2 cho
théy ring CTRSH tai d6 thi c6 ty 1é CTR thuc phdm
(57,2%) thdp hon tai khu vuc nong thén (67,8%).
CTRSH c6 kha nang tai ché nhu gidy, nhuya, kim loai,
thay tinh chiém hon % tong lugng CTRSH tai do thi
(25,4%) va 21,7% tong lugng CTRSH taixa nong thon.
Chit thai rdn con lai ¢6 khé nang d6t (gdm vai, cao su,
da, g6, tre, bim ta) chiém khoang 15%. Loai CTRSH
nay dugc xti Iy bing phuong phéap chon 1dp tai khu xt

ly CTR KBEC VINA. Ty 1é thap CTR c6 kha nang dét
thdp cé thé lam cho nhiét tri cia CTRSH nho va xu
ly CTRSH bang phuong phap d6t sinh nang lugng c6
thé sé gap bt lgi trong qua trinh vin hanh, hiéu qua
thép. Vi vay, viéc phan loai CTRSH tai nguén c6 thé
dong gop vao viéc nang cao nhiét tri cho CTRSH.

Hoat déng thu gom, tdi ché, va xi Iy CTRSH
tai thanh phé Viing Tau

So d6 dong CTRSH & Hinh 3 cho thdy rang khoang
80% CTRSH dugc thu gom bdi luc lugng phi chinh
thdéng, bao gobm khoang 500 cd4 nhéin, hd gia dinh
tu phat, lién két v6i nhau dé€ thu gom CTRSH. Viéc
quan ly ho gia dinh thu gom CTRSH phi chinh théng
nay dang dang d6i mét véi cac kho khin, thach thic.
CTRSH dugc thu gom va tip két vé 4 tram trung
chuyén tai trung tdm thanh phd, tit d6 van chuyén
dén khu xtt Iy CTR KBEC VINA, thu¢c xa Toéc Tién,
Huyén Pht My, Tinh Ba Ria - Viing Tau.

Hoat dong quan ly CTRSH tai nguén tai TPVT dugc
thuc hién don gian. Phin loai CTRSH tai nguén chua
dugc trién khai d6ng bo. Thuc té€ cho thdy viéc phan
tach thanh 2 loai (theo ké hoach 3157/KH-UBND) la
CTRSH tdi ché va CTRSH con lai ciing gap nhiéu kho
khan !, Can ct vio két qué khéo sat, udc tinh so bd
mbi ngdy thanh phd Viing Tau phat sinh khoang 21
tdn CTR nhua, trong d6 chi c6 7 tdn CTR nhua dugc
phan loai va thu hoi dé phuc vu cho don vi tién tai ché
tai dia phuong. Con 2/3 lugng CTR nhua con lai tiép
tuc 1én bai rac KBEC. Nhu vay c6 thé théy ring, hoat
dong phan loai va tdi ché€ CTRSH c6 thé téi ché (dic
biét la nhua) chua dép tGing dugc nhu cdu thu mua dé
tai ché ctia dia phuong.

Kich ban chién Iuoc phdt trién hé théng quan
Iy téng hop CTRSH thanh phé Viing Tau giai
doan 2024-2034

Kich ban mé hinh qudn ly téi gidn CTRSH cho thanh
phd Viing Tau:

V6i mo hinh t6i gian trong quan ly CTRSH, CTRSH
dugc yéu cau phan thanh 2 loai: CTRSH c6 thé tai
ché va CTRSH con lai. Hoat dong thu gom CTRSH
sau phén loai phai dugc ning cdp va hoat dong dong
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Hinh 1: D6 thi phan b6 lugng CTRSH tai thanh phé Ving Tau

Théanh phdn CTRSH ctia thanh phd Viing Tau
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Hinh 3: So d6 hé thong thu gom CTRSH trén dia ban thanh ph6 Ving Tau

bo v6i hoat dong phan loai. CTRSH trong moé hinh
t3i gian sé di qua 4 khau trudc khi vao khu xt ly. O
mdi khéu, hiéu qua thuc hién quéan ly CTR sé quyét
dinh dén hiéu qué phén loai, thu gom, tdi ché cia ca hé
thong. Dong CTRSH trong mo hinh t6i gidn (Hinh 4)
cho thdy rang c6 4 diém cudi cung cta dong CTR: (i)
CTRSH thit thoat va ton dong trong mai trusng; (ii)
CTRSH c6 thé tai ché dugc thu hdi cho tai ché tai co
s& dia phuong (Co s& kinh doanh Tuyét Mai); (iii)
CTRSH c6 thé tai ché dugc thu hoi va vin chuyén ra
ngoai thanh phd d€ tham gia vao dong téi ché; (iv)
CTRSH dugc xt ly tai khu xt ly CTR KBEC. Cong
sudt clia cac co s6 tai ché tai dia phuong 1a khodng 10
tdn/ngay, dap vng 1/5 nhu cu tai ché CTRSH c6 thé
tai ché tai dia phuong. Thanh phé can khuyén khich
va hoé trg cic co s6 kinh doanh téi ché nang cao cong
sudt, cai tao cong nghé, dap ung nhu ciu tdi ché tai
chd, ting cudng gid tri dong CTRSH c6 thé tai ché tai
TPVT.

Kich ban mé hinh t6i uu qudn ly CTRSH cho thanh phé
Viing Tau

Su khdc biét rd rét nhit trong mo hinh ti gian va t6i
uu quan ly CTRSH la dong chat thai hitu co cho com-
posting dugc tach ra ngay ti ngudn phat thai. Tuy

nhién, ty 1é tich rac hitu co ra d€ thyc hién compost-
ing tai ngudn khéc khong giong nhau & cac giai doan
bdi nhiéu ly do nhu 19 trinh thuc hién composting,
déi tugng thuc hién composting, co s& vat chat dap
tng va sy dong thuén ctia cong dong trong viéc thuc
hién composting tai nguén. Két qua mé phong dong
CTRSH cuia thanh ph6 Viing Tau (Hinh 5) dén nam
2028 chi ra ring khoang 47 t4n CTR hitu co sé dugc
xt ly tai ngudn bing phuong phdp composting, gidm
9,4% t6ng lugng CTRSH dugc thu gom va van chuyén
cho xtt Iy tai bai rac KBEC.

Ddnh gid kich ban quan ly CTRSH

Giam thiéu lugng CTRSH phat sinh, dugc thu gom,
van chuyén va xt ly la muyc tiéu uu tién cta cic mo
hinh quén Iy CTR d6 thi. O mé hinh t6i gian, lugng
CTRSH dugc thu gom va van chuyén Ién bai vao nam
2028 1a 87%, giam 2% so v6i hién tai. Ty 1é nay tiép
tuc gidm dén 84% vao nam 2033. Tuy nhién, § md
hinh t6i vu lugng CTRSH phat sinh dugc thu gom
va van chuyén lén khu x@ ly gidm 11%, xuéng con
78% (2028); va giam thém 15% trong 5 nam tiép theo,
con 63% vao nim 2033. Day 1a két qua cta viéc thuc
hién déng bo va quan ly téng hgp CTRSH tit ngudn
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Hinh 4: Dong CTRSH tai thanh phé Viing Tau trong mé hinh quan Iy t6i gidan CTRSH

phét sinh dén thu gom, van chuyén va ti ché. Diéu
nay dugc chiing minh & hiéu qua thu héi CTR tai ché
trong 2 mo hinh (Hinh 6).

CTRSH c6 thé tai ché dugc tach ra khoi dong CTRSH
tang ddng keé tir 40 tin/ngay (2023) 1én 102 tdn/ngay
va 224 tan/ngay vao cic ndm 2028 va 2033. Khong
c6 su khéc biét vé lugng CTR c6 thé tai ché co gid tri
dugc thu hoi trong 2 mo6 hinh t6i gian va t6i uu, bdi
cung chuong trinh, ké hoach va hoat dong thuc hién
quan ly CTRSH nhu nhau.

Khéi lugng CTRSH hitu co dugc tai ché1a diém sing
trong mod hinh t&i uu so v6i mo hinh t6i gian trong
quan ly CTRSH cta TPVT. D€ dat dugc ty 1 tai ché
CTRSH hitiu co tai ngudn 16% (tuong duong 9,4%
téng lugng CTRSH phat sinh) vao nam 2028 thi trong
5 nam t6i (2024 - 2028) TPVT can tip trung phat
trién hoat dong composting tai xa ddo Long Son, tai
cac truong hoc, cic co & luu trd va dn udng trén
dia ban thanh phé. Chu yéu 1a cdc co s& luu tra c6
quy md 1dn, ¢6 dién tich xanh dang ké va ¢6 vi tri &
xa trung tdm. Trong giai doan 2 (2029 - 2033) hoat
dong composting sé yéu cau dugc thuc hién cho cac
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chg, cac co s6 luu tru va nha hang nho, dong thoi
khuyén khich cdc h gia dinh trong ndi thi @ rac hiiu
co tai nha d€ gép phén giam lugng CTRSH phat sinh.
Muc tiéu dén ndm 2033, ty 1¢ tai ché CTR hiiu co dat
37% t6ng lugng CTR hiiu co phit sinh (tuong duong
21,2% t6ng lugng CTRSH phat sinh), trong do6 tai xa
Long Son dat ty 1& 100%.

Hoat dong quan ly CTRSH tai nguén gép phén thay
d6i thanh phdn CTRSH con lai dugc thu gom 1én
khu xti ly KBEC VINA. Bang 2 cho thdy thanh phan
CTRSH 1én khu xt ly & hai kich ban c6 su khéc biét
dang ké. Cu thé, trong kich ban t6i gian, ty 16 CTRSH
hiiu co trong CTRSH con lai ting tit 63,27% (2023) 1én
67,52 % (2033) bai viéc tdich CTR tdi ché c6 thé dalam
ty 16 CTRSH hitu co trong CTRSH con lai cao hon.
Diéu nay ngugc lai trong kich ban téi uu, ty ¢ CTR
hiiu co gidm trong 10 ndm t6i, dén 60,63% (2028) va
56,60% (2033).

Ty 1¢ thuc hién composting cang cao, ty 1¢é CTRSH
hitiu co 1én khu xt Iy cang gidm. Bén canh d6, lugng
CTRSH c6 thé tai ché nhu gidy, kim loai va nhya trong
CTRSH con lai ¢ 2 kich ban t6i gian va t6i uu khong cd
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Hinh 6: Udc tinh hiéu qua trién khai clia hai kich ban quan ly CTRSH tai thanh phé Ving Tau
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Bang 2: Thanh phan CTRSH tai khu xit ly

Thanh phian CTRSH dugc thu gom 1én khu xt 1y (%)

CTR Nhua Thuy Kim Gidy Vai Caosu  Chit Chat
thuc tinh loai vO co thai
phdm nguy hai
SO 2023 63,27 10,57 5,05 0,56 1,72 2,79 0,98 14,37 0,69
S1 2028 64,86 9,75 5,17 0,65 0,29 2,85 1,01 14,71 0,70
2033 67,52 6,98 5,37 0,11 0,00 2,96 1,05 15,28 0,73
S2 2028 60,63 10,93 579 0,74 0,36 3,19 1,13 16,45 0,79
2033 56,60 9,32 7,18 0,15 0,00 3,96 1,40 20,42 0,98

su khéc biét. Nhung do lugng CTRSH hiiu co trong
hén hgp réc con lai & kich ban quan ly t6i vu CTRSH
gidm, nén ty 1¢ CTR tai ché cé phin cao hon so véi
kich ban quan ly t6i gian CTRSH.

Duya trén thanh phidn CTR va tinh chdt CTRSH tai
thanh phd Viing Tau, nghién ctiu nay ciing da u6c
tinh tinh chdt CTRSH dugc thu gom va van chuyén
dén khu xu ly. Cu thé, 60 4m CTRSH con lai trong
kich ban t6i gian ting nhe tli 46,4% (2023) lén 46,4%
va 47,6% vao cdc nam 2028 va 2033. Trong khi do,
céc kich ban ctia m6 hinh quan Iy t6i uu CTRSH da
g6p phén 1am cho d¢ 4&m CTRSH con lai gidm dén
44,4% (2028) va 41,5% (2033). Déng thoi, nhiét tri
cta CTRSH dén bai xt ly ciing dugc céi thién. Mo
hinh S2 cho nhiét tri cha CTRSH con lai vao nam 2033
1én dén 18582 (KJ/Kg), c6 thé phit hgp cho xti Iy bing
phuong phap dét.

Thao luan

Lugng CTRSH ctia TPVT dugc udc tinh ting déu ty 1é
thuan véi t6c d tang dan sb va cac hoat dong thuong
mai dich vu trén dia ban thanh phé. Theo d6, lugng
CTRSH dugc du bao sé tang dén 500 tdn/ngay vao
nim 2028 va 571 tdn/ngay vao nim 2033!7. Trong
khi hoat dong tai ché vén da va dang van hanh nhu
nganh cong nghiép san xudt. Viéc cii thién nang suét
va hiéu qua tai ché ndm & cc chinh sach hé trg ctia dia
phuong, dinh huéng quy hoach nganh cong nghiép
tai ché d€ dan bién chuyén hé thong téi ché phi chinh
théng thanh chinh théng trong tuong lai 8. Diém ndi
bac vé hiéu qua thuc hién quan Iy CTRSH ctia hai m6
hinh la ty 1¢ gidm thiéu CTRSH phat sinh 1én khu xt
1y va su cai thién chét lugng CTRSH con lai dugc thu
gom cho xt 1y cudi cing. Pay la nhiing yéu t6 then
chét ctia hé théng quan Iy CTRSH, gép phén thay d6i
dang k€ hiéu qua ctia hé théng xti 1y va chit lugng dich
vu ctia hé théng quan Iy CTRSH.

T6i gian trong quan ly CTRSH sé tao nén mot hé
théng quan ly CTRSH don gian, nhung hiéu qua.

698

Viéc thu gom t6i da, gidm thét thoat va xu ly triét
dé CTRSH phat sinh dugc dit 1én hang dau. Theo
d6, CTRSH chi tép trung tach cac CTR tai ché kho
c6 gid tri nhu gidy, nhya cting, kim loai, va dugc thu
héi/thu mua bdi luc lugng thu mua ve chai, nhin cong
thu gom va cdc hoi doan thé tai dia phuong. Thuc
hién phéin loai CTRSH & md hinh quén ly t6i gian
CTRSH ciing d6ng bo véi ké hoach phan loai CTRSH
giai doan 2021-2025 dang dugc trién khai trén dia
ban TPVT theo K& hoach s6 3157/KH-UBND ngay 13
thang 05 nam 2021. Véi gidi phap t6i gian trong thuc
hién quén Iy CTRSH dé tinh gon hoat dong thu gom,
tang cudng tai ché cic CTRSH tdi ché gid tri cao, xti ly
triét 3 CTRSH con lai phat sinh hing ngay, gidm t3i
thi€u lugng CTRSH that thoat ra moéi trudng. Trong
khi 6, chién lugc phét trién hé thong quan ly CTRSH
tai TPVT theo hudng t6i uu ciing dugc xdy dung trén
c0 s& hién trang hé thong quan Iy CTRSH dia phuong
dang c6. Theo d6, CTRSH dinh hudng sé phén loai
thanh 3 loai co ban, d6ng b véi quy dinh tai diéu 75,
Luét Béo vé Mdi trudng (Luéat 72/QH14/2020), cu thé
14 (i) CTR thuc phém, (ii) CTR c6 kha nang tdi ché, va
(iii) CTR con lai. Hiéu qua thuc hién cac hoat dong
quéan ly CTRSH theo cac giai doan dong b véi md
hinh t6i gian.

Viéc xay dung mo hinh quan Iy CTR nhém t6i uu cac
hoat dong quan ly CTR tai dia phuong. Tuy nhién,
phan 16n cac mo hinh chi tép trung t6i uu mot hodc
vai hoat dong trong hé théng quan ly CTR d6 thi.
Takunda Shabani va cac cong su (2023) da nghién
ctu t6i uu hoat dong thu gom va xu ly CTR d6 thi
tai Zimbabwe bang phuong phéap phén tich vong doi
rac thai (LCA) '°. Asif Iqbal va cac cong su (2023) da
nghién ctiu cai thién hoat dong thu gom va tdi ché tai
Pakistan bdng m6 hinh doanh nghiép tdi ché (BRM)
nhim huéng téi kinh t€ tudn hoan chit thai%?. Céc
hoat dong quan ly CTR tai ngudn ciing dugc kién nghi
trién khai dong bo véi hoat dong thu gom d€ t6i uu
hiéu qua tai ché. Hé thong quan ly CTRSH & thanh
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phé Curitiba, Brazil dugc nghién ctiu cai thién béi
Christian Luiz da Silva va cac cong su (2023). Trong
nghién ctiu ndy nhém tac gia da st dung mo hinh
dong hoc hé thong (SDM) va céc bién gia dinh trong
quan ly CTRSH tai nguén dé€ t6i uu hé théng quan ly
CTRSH?!. Cac nghién ctu vé mé hinh quan Iy CTR
cho cac do thi Viét Nam con han ché, dic biét trong
giai doan chuyén d6i ctia hé théng quan ly CTR dé
thich {ing véi cic quy dinh méi. Giang va cdc cong su
da xay dyng mo hinh “Ra quyét dinh da tiéu chuidn’
(MODM) bang cach t6i vu sy dong thudn ctia xa hoi
dé tiép can gidi phap quan ly CTR bén viing. M6 hinh
nay cung cdp nhiing thong tin dén nha quan ly CTR
do thi trong viéc dua ra quyét dinh dya trén hai thong
s6 phan tich dong cht thai va t6i uu giai phép xi Iy .
Cac nghién ctiu trén st dung cac moé hinh khéc nhau
dé t6i uu mot hodc vai hoat dong quan ly CTR trong
hé théng quan Iy CTR d6 thi. Diém chung ctia cdc m6
hinh nay 14 phuong phép ti€p cén hé théng, phan tich
dong CTR, xac dinh hién trang hé thong quan ly CTR
va cac bién c6 thé can thiép d€ cai thién hé thdng quan
ly CTR theo mé hinh gia dinh.

V6i cach ti€p can hé théng dya trén phan tich hién
trang dong CTRSH ctia d6 thi, nghién ctu nay su
dung phuong phép phén tich dong vat chiat (MFA)
dé xay dyng mo6 hinh quan ly CTRSH theo hai kich
ban t6i gian va t6i uu trong thuc hién quan ly CTRSH
cho TPVT. Diém sang ctia nghién citu nay la mé hinh
quan Iy CTRSH dé xuit mang tinh kha thi cho khu
viic nghién ctiu dya trén hién trang quan ly CTRSH,
su dong thuan cta cong dong va cac quy dinh phép ly
hién hanh, gitp cho dia huong lya chon chién lugc va
ké hoach hanh dong phu hgp trong giai doan 2024 -
2033.

KET LUAN

Hién trang quan ly CTRSH tai TPVT da dugc danh
gid va phén tich, cu thé:

o Lugng CTRSH phat sinh trén dia ban TPVT da
va dang tang déu trong thap nién qua véi tc do
tang trung binh la 7,4%/ nam. Trong nam 2022,
thanh phé6 Viing Tau phat thai 457,9 tdn/ngay,
tuong duong 1,24 kg/ngusingay. Luogng va
thanh phan CTRSH tai cac khu vuc d6 thi va
noéng thén ciing cho théy su khéc biét dang ké.

o Hoat dong quan ly CTRSH tai nguén trén dia
ban TPVT con han ché. Hoat dong thu gom
CTRSH dugc van hanh béi luc lugng phi chinh
théng. Viéc t6 chiic va quan ly hoat dong thu
gom gip kho khin va thach thic.

« Thanh ph6 Viing Tau khong c6 hé théng xi ly
CTRSH. Toan bo CTRSH dugc tap két tai 4 tram
trung chuyén va van chuyén lén khu xt Iy tip
trung KBEC VINA tai huyén Pha My, tinh Ba
Ria - Viing Tau.

Két qua nghién ctu da ching minh ring, hé thdng
quanly CTRSH ctia TPVT hoan toan cé thé phét trién
theo mo hinh t6i gidn hodc t6i wu. Tuy nhién, dinh
hudéng phtt hgp nhét trong giai doan 10 nidm t6i 1a két
hop tling budc thuc hién cdi thién hé théng quan ly
CTRSH theo hai giai doan:

« Giai doan 2024 - 2028 thuc hién t4i gian trong
quan ly CTRSH, dong thoi khuyén khich cac mo
hinh quan ly t6i vu CTRSH tai khu vic nong
thon.

« Giai doan 2029 - 2033 sé thuc hién dong bo
mod hinh t6i uu trong quan ly CTRSH trén toan
thanh pho.

« Theo 16 trinh nay, hé thong quan ly CTRSH ctia
thanh phé udc tinh sé giam 26% tong lugng
CTRSH lén bai; lugng CTRSH thu hoi va tai
ché ting 5 lan so v6i ndm 2023; dong thoi, chét
lugng CTRSH tép két 1én khu xti ly c6 tinh chat
phu hgp cho giai phap composting tap trung va
dét phat dién.

LO1 CAM ON

Nghién ctiu dugc hoé trg trién khai béi UBND thanh
phé Ving Tau, dy 4n Quan ly chit thai rin Ving tau
(ADB) va bai hoc Qudc gia Thanh ph6 H6 Chi Minh
trong khuon khé nhiém vu thudng xuyén theo chic
ning ma s6 TX2023-24-01.

DANH MUC TU VIET TAT

BRM : M6 hinh doanh nghiép tai ché

CTR: Chit thai ran

CTRSH: Chat thai rin sinh hoat

KH : K€ hoach

LCA : Phan tich vong doi vat chit

MFA : Phén tich dong vét chat

MODM: M6 hinh ra quyét dinh da tiéu chuin
QD : Quyét dinh

SDM : M6 hinh déng hoc hé thong

TPVT : Thanh phé Ving Tau

UBND : Uy ban nhan dan

WSP : Ty 1¢ phén loai CTRSH

WSE : Hiéu qua thuc hién phéan loai CTRSH
WCR : Ty I¢ thu gom CTRSH

WRP : Ty 1¢ tai ché CTRSH

699



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng 2023, 7(2):691-701

XUNG POT LOI iCH

Khong c6 xung dot loi ich trong céng bé bai béo

“Phén tich hién trang va xay duyng kich ban quén ly

chét théi rdn sinh hoat trén dia ban thanh phd Viing
Tau”

PONG GOP CUA TAC GIA

Céc tac gia déu c6 nhiing dong gép quan trong trong
nghién cttu: xay dyng ndi dung nghién ctiu Pham Phu
Song Toan, Trinh Bdo Son; 14y mau va thuc hién thi

nghiém: Tran Hiép Phat, Pham Phu Song Toan; viét
ban thdo: Tran Hiép Phat, Trinh Bdo Son va Pham
Phu Song Toan; hiéu chinh ban thio: Trinh Bao Son
va Pham Phu Song Toan.

TAI LIEU THAM KHAO

1.

. Ukpong

Toan PPS, Fujiwara Takeshi AN, Le Cuong Dinh HGM, Van Dinh
P. Analyzing the characterization of municipal solid waste in
Da Nang City, Vietnam. Chem Eng Trans. 2021;83:241-6;.

. NXB Dan tri. B6 TNMT. Bao C4o Hién trang Méi trudng Quédc

Gia - chuyén Dé&: Quén Ly Chat Thai Rén sinh Hoat. 2020;3:978-
604-304-611;.

. Hoang MG, Fujiwara T, Pham Phu ST. MUNICIPAL WASTE GEN-

ERATION AND COMPOSITION IN A TOURIST CITY - HOI AN,
Vietnam. J JSCE. 2017;5(1):123-32;Available from: https://doi.
org/10.2208/journalofjsce.5.1_123.

. Thakur A, Kumari S, Sinai Borker S, Prashant SP, Kumar A, Ku-

mar R. Solid waste management in Indian Himalayan region:
current scenario, resource recovery, and way forward for sus-
tainable development. Front Energy Res. 2021;9:609229;Avail-
able from: https://doi.org/10.3389/fenrg.2021.609229.

. Trinh LTK, Hu AH, Pham Phu ST. Situation, challenges,

and solutions of policy implementation on municipal waste
management in Vietnam toward sustainability. Sustainabil-
ity. 2021;13(6):3517;Available from: https://doi.org/10.3390/
sul3063517.

. Elsaid S, Aghezzaf E-H. A framework for sustainable waste

management: challenges and opportunities. Manag Res Rev.
2015;38(10):1086-97;Available from: https://doi.org/10.1108/
MRR-11-2014-0264.

. Ferronato N, Torretta V. Waste mismanagement in develop-

ing countries: a review of global issues. Int J Environ Res Pub-
lic Health. 2019;16(6):1060;PMID: 30909625. Available from:
https://doi.org/10.3390/ijerph16061060.

IE, Udofia EP. Domestic solid waste man-
agement in a rapidly growing Nigerian City of
Uyo. J Hum Ecol. 2011;36(3):229-35;Available from:
https://doi.org/10.1080/09709274.2011.11906441.

. Hoang GM, Fujiwara T, Pham Phu TS, Nguyen LD. Sustain-

able solid waste management system using multi-objective
decision-making model: A method for maximizing social ac-
ceptance in hoi an City, Vietnam. Environ Sci Pollut Res Int.

700

20.

21.

2019;26(33):34137-47;PMID: 30353439. Available from: https:
//doi.org/10.1007/s11356-018-3498-5.

. Neskovic Markic D, Stevanovic Carapina H, Bjelic D, Sto-

janovic Bjelic L, llic P, Sobot Pesic Z et al. Using material flow
analysis for WasteManagement planning. Pol J Environ Stud.
2018;28(1):255-65;PMID: 15258419. Available from: https://
doi.org/10.15244/pjoes/78621.

. Oliver C, Helmut R. Material flow analysis with software STAN.

J Environ Eng Manag. 2008;18(1):3-7;.

. Toan PPS, Takeshi F, Minh HG, Van Dinh P, Hoa KT, Anh TTY

et al. Enhancing waste management practice the appropri-
ate strategy for improving solid waste management system in
Vietnam towards sustainability. Chem Eng Trans. 2020;78:319-
24;.

. Pham PST, Fujiwara T, Le Dinh C. Options for sustainable solid

waste management in a tourist city in a developing country.
Proc Inst Civ Eng Waste Resour Manag. 2022:1-12;Available
from: https://doi.org/10.1680/jwarm.22.00005.

. Phu STP, Fujiwara T, Dinh CL, Solid O-P. Waste management

system in Vietnam toward sustainability - minimalism or opti-
mization. Environ Eng Manag J. 2022;21(9):1533-43;Available
from: https://doi.org/10.30638/eem;j.2022.136.

. Pham Phu ST, Fujiwara T, Hoang MG, Pham VD, Tran MT.

Waste separation at source and recycling potential of the ho-
tel industry in hoi an City, Vietnam. J Mater Cycles Waste
Manag. 2019;21(1):23-34;Available from: https://doi.org/10.
1007/s10163-018-0807-5.

. UBND TP Ving Tau. K& Hoach S6 3157/KH-UBND Do UBND

Thanh Phé Viing Tau Ban Hanh Ngay 13 Thang 5 Nam 2021
vé Viéc Trién Khai Cong Tac Phan Loai Rac Thai Trén Dia Ban
Thanh Phé Viing Tau, Giai Poan 2021-2025; May 13, 2021;.

. UBND tinh Ba Ria - Ving Tau. Quyét Binh S6 1800/QD-UBND

Do UBND Tinh Ba Ria - Viing Tau Ban Hanh Ngay 20 Thang
8 Nam 2013 vé Viéc Phé Duyét Quy Hoach Quan Ly Chat Thai
Rén Tinh Ba Ria - Ving Tau Dén Nam 2025, Tam Nhin Dén Nam.
Vol. 2050(August 20); 2013;.

. Song Toan PP, Dinh PV, Fujiwara T, Hoa KT. Waste recycling

system for a tourism city in Vietnam situation and sustainable
strategy approach - case study in hoi an City, Vietnam. IOP
Conf Ser Earth Environ Sci. 2018;3(159):342;Available from:
https://doi.org/10.1088/1755-1315/159/1/012046.

. Shabani T, Jerie S, Shabani T. Applicability of the life cycle as-

sessment model in solid waste management in Zimbabwe.
Circ Econ Sustain. 2023:1-21;PMID: 37360376. Available from:
https://doi.org/10.1007/s43615-023-00268- z.

Igbal A, Yasar A, Tabinda AB, Haider R, Sultan IA, Kedwii
AA et al. Waste as resource for Pakistan: an innovative
business model of regenerative circular economy to inte-
grate municipal solid waste management sector. Sustainabil-
ity. 2023;15(7):6281;Available from: https://doi.org/10.3390/
sul5076281.

Da Silva CL, Fugii GM, Santoyo H, PROPOSTA DE UM MOD-
ELO A, DE DINAMICA DE SISTEMAS DA GESTAO DE, URBANOS
RS. Domiciliares: um estudo APLICADO a Curitiba (Brasil) a luz
da politica nacional de residuos sélidos (PNRS). Rev Bras Gest
Desenvolv Reg. 2023;19(1);Available from: https://doi.org/10.
54399/rbgdr.v19i1.6602.


https://doi.org/10.2208/journalofjsce.5.1_123
https://doi.org/10.2208/journalofjsce.5.1_123
https://doi.org/10.3389/fenrg.2021.609229
https://doi.org/10.3390/su13063517
https://doi.org/10.3390/su13063517
https://doi.org/10.1108/MRR-11-2014-0264
https://doi.org/10.1108/MRR-11-2014-0264
https://www.ncbi.nlm.nih.gov/pubmed/30909625
https://doi.org/10.3390/ijerph16061060
https://doi.org/10.1080/09709274.2011.11906441
https://www.ncbi.nlm.nih.gov/pubmed/30353439
https://doi.org/10.1007/s11356-018-3498-5
https://doi.org/10.1007/s11356-018-3498-5
https://www.ncbi.nlm.nih.gov/pubmed/15258419
https://doi.org/10.15244/pjoes/78621
https://doi.org/10.15244/pjoes/78621
https://doi.org/10.1680/jwarm.22.00005
https://doi.org/10.30638/eemj.2022.136
https://doi.org/10.1007/s10163-018-0807-5
https://doi.org/10.1007/s10163-018-0807-5
https://doi.org/10.1088/1755-1315/159/1/012046
https://www.ncbi.nlm.nih.gov/pubmed/37360376
https://doi.org/10.1007/s43615-023-00268-z
https://doi.org/10.3390/su15076281
https://doi.org/10.3390/su15076281
https://doi.org/10.54399/rbgdr.v19i1.6602
https://doi.org/10.54399/rbgdr.v19i1.6602

Science & Technology Development Journal - Science of The Earth & Environment 2023, 7(2):691-701

8 Open Access Full Text Article

Research Article

Occurrence analysis and scenario development for domestic solid
waste management in Vung Tau City

Song Toan Pham Phu'"*, Hiep Phat Tran?, Bao Son Trinh?

Use your smartphone to scan this
QR code and download this article

"The University of Danang, University of
Technology and Education, 48 Cao
Thang, Hai Chau district, Danang city,
Viet Nam

Department of Natural Resources and
Environment, Vung Tau City, Vietnam

*Institute for Environment and
Resources, Vietnam National University
Ho Chi Minh city, Ho Chi Minh city,
Viet Nam

Correspondence

Song Toan Pham Phu, The University of
Danang, University of Technology and
Education, 48 Cao Thang, Hai Chau
district, Danang city, Viet Nam

Email: ppstoan@ute.udn.vn

History

e Received: 07-8-2023

o Accepted: 26-9-2023

e Published Online: 11-12-2023

ABSTRACT

Domestic solid waste management (DSWM) in Vung Tau City (VTC) is emerging as an environmen-
tal problem behind rapid urban development. The amount of DSW increased rapidly, leading to a
disturbance in the collection, transportation, and challenges in the implementation of DSWM at the
source. This study aims to assess the situation and develop and analyze the scenarios of the DSWM
system for VTC, thereby proposing strategies to improve the DSWM system for the city in 2024 -
2033. The scenarios of the DSWM system were built based on the situation analysis, the national
and regional SWM regulations, and scientific assumptions that have been studied in Viet Nam. This
study showed that the amount of DSW in VTC has increased rapidly at the rate of 7,4%/year over the
past decade and reached 457.9 tons in 2022. About 80% of the DSW is collected by 500 informal
collectors, who work spontaneously and are unmanaged. The minimalist and optimal DSWM mod-
els have been built and evaluated. The results showed that these two models of the DSWM should
be applied in two phases, 2024-2028 and 2029-2033, respectively. According to this roadmap, the
amount of DSW to the landfill was estimated to reduce 26% of the total waste generation. The
amount of recovered recyclable waste is also estimated to be increased five times compared to
2023. Furthermore, the quality of DSW in the treatment area is suitable for composting and han-

dling by waste-to-energy solutions.

Key words: Domestic solid waste, solid waste management system, composting, waste separa-

tion, recycling
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