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Abstract. In urban areas, the amount of daily solid waste (CTRSH) is increasing with the
growth rate of population and urbanization. The article presents a survey and an assessment
of the existing state of domestic solid waste management (DSWM) in 10 wards of Lao Cai
city, Vietnam, following with suggestions for enhancing management effectiveness. The
research results showed that the proportion of households performing DSWM classification
at the source reached 96.85%, the quality of classification reached 86.7% and the collection
rate reached 95-97%. The rate of domestic solid waste being recycled, reused, produced
fertilizer or recovered energy in Lao Cai city was reached 63%, the remaining 37% was
buried at landfill in Toong Mon village, Dong Tuyen commune. Based on that, we proposed
to apply QGIS technology to support the use of existing infrastructure in DSWM, collection
management, and collection mapping. That is aimed to optimization of collection and
transportation routes and reduction of waste collection costs, and improve the efficiency of
DSWM in the direction to a circular economy.
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Tém tit. Tai cac do thi, luong chit thai rén sinh hoat (CTRSH) ngay cang gia ting cung voi
téc do gia tang dan s6 va d6 thi hoa. Bai bao trinh bay két qua khao sat va danh gid hién trang
quan 1y chit thai ran sinh hoat (CTRSH) trén dia ban 10 phuong thudc thanh phé Lao Cai, tir
d6 dua ra cac dé xuat nham nang cao hiéu qua quan ly. Két qua nghién ciru cho thay ty 1 ho
gia dinh thyc hién phan loai CTRSH tai nguon dat 96,85%, ty 1¢ thu gom dat 95-97%. Ty 1é
CTRSH duoc tai ché, tai st dung, san Xuét phan bon hodc thu hoi nang lugng tai TP Lao Cai
dat 63%, con lai 37% dugc chon lap tai Bai chon 1ap CTR thon Toong Mon, xa Bong Tuyén.
Trén co s6 do, nhom nghién ctru dé xuét trién khai ing dung cong nghé QGIS hd tro viée sir
dung co so ha ting hién ¢ vao cong tac giam sat phan loai CTRSH, quan ly thu gom, lap
ban d6 thu gom CTR. Viéc 1am nay nham t6i uu hoa tuyén duong thu gom van chuyén va
giam chi phi thu gom, dong thoi nang cao hidu qua quan 1y CTRSH theo dinh huéng kinh té
tuan hoan.

Tir khoa: chat thai ran sinh hoat, thanh phd Lao Cai, quan 1y chét thai rin sinh hoat, QGIS,
mang ludi thu gom, kinh té tuan hoan.

© 2023 Truong Pai hoc Giao théng van tdi

1. PAT VAN DE

Tai céc do thi, lrgng chat thai ran sinh hoat (CTRSH) ngay cang gia tang cung véi toc
do gia tang dan s6 va d6 thi hoa [1-10]. Luat Bao v€ mo6i truong s6 72/2020/QH14 da dua ra
cac yéu cau cao hon vé hoat dong thu gom, quan Iy CTRSH. Hoat dong quan 1y chat thai rin
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(CTR) bao gdm: thu gom-phan loai-van chuyén-xir Iy-tudn hoan. Nhiéu nghién ciru hién nay
xem x¢t danh gia hoat dong quan ly CTRSH tai cac do thi thong qua viéc nghién ctru cac tuyén
duong van chuyén trong cac kich ban quan ly CTRSH. H¢ thong thong tin dia 1y (GIS) da duoc
chirng minh 1a mot cong cu hd tro quyet dinh hi¢u qua dé xem xét tac dong cua cac kich ban
quan Iy CTRSH trong tuwong lai [8,9]. Viéc thanh lap cac ban dd thu gom CTRSH dua trén hé
thng thong tin dia 1y 1a mot trong nhitng bude dau tién dé thuc hién danh gia cho mot hé théng
quan ly CTRSH [10]. Tai Viét Nam, di c6 mot sd nghién ciru timg dung QGIS dé nang cao hiéu
qua thu gom, quan 1y CTR tai mot sb dia phuong, chu yéu tap trung tai khu vuc dong bang, dia
hinh twong d6i 6n dinh va nghién ctru ndy méi chi dimg & murc danh gia hién trang [2] chi chwa
di sau vao phan ban dd véi cac kich ban theo quy hoach cho twong lai. Bén canh dé, cac nghién
ctru s6 hoa trén ban dd vé viéc phan loai CTR tai ngué)n cling chua duogc dé cap toi. Vi vay
nhém nghién ctru d tién hanh thyuc hién nghién ctru tmg dung QGIS dé thanh 1ap ban dd quan
1y CTRSH cho khu vyc nghién ctru nham t6i wu hoa tuyén dudng van chuyén, nang cao hiéu
qua quan 1y CTRSH theo cac kich ban phat trién kinh té x4 hoi cho twong lai.

2. PHUONG PHAP NGHIEN CcUU

Nghién ctru dugce thuc hién trén pham vi 10 phuong ndi thanh thudc thanh phé Lao Cai.
Nhom tac gia da st dung cac phuong phap nghién ctru nhu sau:

Phuong phép thu thap, xir 1y s6 liéu: Phuong phap nay ké thira két qua nghién ctru cta cac
tac gia di trudc cling nhu cac sb liéu thu thap duoc tir cac dé tai, du an, bao cdo vé moi truong
ctua S¢ Tai nguyén va Moi truong Lao Cai, Chi cuc Bao v¢ moi truong Lao Cai, S¢ Xay dung
Lao Cai... dé 1am co so dit liéu cho dé tai. Ngoai ra nhom nghién ctru con thuc hién thu thap
s liéu vé hoat dong thu gom chét thai ran hang nam ciia Cong ty Moi truong D6 thi Lao Cai
trong thoi gian tir 2019 dén 2021.

Phuong phap khao sat thuc dia thyc hién xac dinh toa d¢ cac diém tap két bang dién thoai
di dong co trang bi tmg dung “Toa do ban d6” dugc phat trién boi Soft stack desk. Ung dung
nay cung cap day dii cac cong cu nhu do khoang cach, vi tri GPS hién tai, toa do, dia diém..

Phuong phép cham diém trén ban do: Phuong phap chim diém dung dé biéu hién cac hién
tugng, vi tri trén ban do. M6i mot diém phi hop v6i mot sb lugng cac thong so lién quan dén
hoat dong quan 1y chat thai rin sinh hoat Phuong phap chim diém trén ban o6 dugc thuc hién
két hop bang cach su dung phan mém QGIS dé xay dung co so dir liéu vé dan sb, giao thong,
lwong chét thai ran sinh hoat phat sinh, bién dong khéi lugng theo thoi gian [8].

Phuong phap phén tich va lap ban d6: Dya vao tai liéu va nhiing thong tin thu thap dugc
sau khi diéu tra thyc dia, phan tich va danh gia nhiing thong tin d6 dé lya chon cac s liéu dua
vao trong nghién ctru. Vi cac sd lidu vé toa do, sé& dugc chuyén doi sang sé lidu phu hop véi
phan mém QGIS dé c6 thé dua 1én ban d6. Cac sb liéu s& dugc tap hop, tir d6 dwa ra nhan xét
va nhitng bién phap nham nang cao hiéu qua cua hé thdng quan 1y chat thai ran sinh hoat. Cac
budc bién tap ban do trén phan mém QGIS nhu sau: (1) thu thap thong tin ddi twong, CSDL >
(2) Cham diém, s hoa ban dd, nhap cac thudc tinh > (3) Tich hop dir liéu vé khéi luong
CTRSH-> (4) Lap va xuét ban d QGIS.

3. KET QUA NGHIEN CUU
3.1 Xdy dung co sé dit ligu hanh chinh ciia khu vwc thanh phé Lao Cai trén bin dé nén
Hé thdng co so dit liéu (CSDL) quan 1y cong tac thu gom, van chuyén CTRSH tai Lao
Cai dugc thu thap theo bo dir liéu dugc xay dung trén co s¢ ung dung GIS, do d6 trong cac
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CSDL déu bao gém cac thanh phan chinh gdm dir liéu chuyén dé va dit liéu nén dugc thé hién
6 hinh 1.

Hinh 1. Hé thong co so dit liéu quan 1y cong tac thu gom, van chuyén CTRSH.

Céc dir liéu nén s& duoc chuyén 1én cac 16p co ban nhu sau: Ranh giéi hanh chinh, dudng
giao thong, song sudi... Trong nghién clru ndy, chung t6i sit dung hé co so dir lidu tir
Openstreetmap, Google satelite va Google road. Cac dir liéu vé dia giéi dan cu dugc cap nhat
qua dir kién dia chinh cua tinh véi cac toa do diém gidi han va ranh gidi thanh phé. Két qua
ctia viéc xay dung dit liéu nén 13 ban d6 nhu mé ta ¢ hinh 2.

3

Hinh 2(a) Ban d6 phan ving dan cu trén nén QGIS.
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Hinh 2(b). Két qua gia cong ban d6 dan cu.

3.2 Két qua khdo sdt hi¢n trang qudn Iy CTRSH tai khu vwe nghién ciru
a-Khéi lwong va thanh phin CTR phdt sinh tai khu vwe nghién ciru

Khao sat dugc thuc hién tai 10 phuong (Bic Cudng, Bac Lénh, Binh Minh, Céc Léu, Duyén
Hai, Kim Tan, Lao Cai, Nam Cuong, Pom Héan, Xuan Tang) vadi téng dan s vao nim 2021 1a
137.292 nguoi. Lugng CTRSH phat sinh tai khu vue nghién ctru trong nam 2021 la 91,177
tan/ngay dém [4] va tinh dén thang 6 nam 2022 1a 48,834 tin/ngay dém. Nguon phat sinh
CTRSH tai Thanh phé Lao Cai tir cac ngudn chi yéu sau: CTR tir cac ho dan; CTR tir co quan,
truong hoc, CTRSH trong cac co so' y té; CTR tir cac khu dich vu nha hang, khach san, cho;
CTR khu vuc cong cong nhu: duong phd, cong vién, bén xe..., Cac ngudn phat sinh ¢ khodi
luong, thanh phén ti 1¢ khac nhau mang dac trung cua ting khu vuc. S6 liéu khao sat nim
2020-2021 cho thay, CTRSH khu vuc dan cu chiém 76,1% (69,4 tan/ngay dém); CTR cong s¢
chiém 9,1% (8,3 tan/ngay dém); CTR duong phd va cac ngudn khac chiém 8,2% (7,5 tan/ngay
dém); CTR thuong nghiép (cho, TTTM, dich vu...) chiém 6,6% (5,8 tin/ngay dém)[3,5,6].

Nhom nghién ctru da khao sat vé thanh phan chét thai rén sinh hoat phat sinh trén dia ban
nghién curu, két qua cho thay: rac sinh hoat cé luong chat hitu co chiém ti Ié cao (61,98%), d6
am 16n; cac chat co thé tai sir dung nhu kim loai, gidy, carton, gd, nhwa, thuy tinh chiém 20,5 %0;
con lai 13 cac thanh phan vo co, khong tai ché, tai sa dung khac chiém 17,5 %. Thanh phan
nguy hai (CTNH) trong CTRSH nhu pin, acqui, bao bi chira hoa chit bao vé thyc vat,... chiém
ty 1¢ khong dang ké (0,4%).

Nam 2016, Lao Cai bat dau trién khai phan loai rac tai ngudn. Rac thai duoc phan loai thanh
rac vo co Va rac hiru co, rac thai hiru co dugce dua vao nha may xir Iy ché bién thanh phan hixu
co va da duoc Cuc Bao vé Thuc vat chang nhan luu hanh toan quéc, rac thai vé co dugc chon
lap tai bai rac [2]. Néu nam 2016, ty 18 ho dan thuc hién phan loai CTR tai ngudn dat 50% thi
dén ndm 2017 con s6 nay ting manh dén 85% va tiép tuc ting dén 96,8% tinh dén 6 thang déu
nam 2022. D1eu nay phan anh nhan thirc thuc sy v€ bao vé méi trudng va nhu cau quan ly tong
hop chit thai ran sinh hoat. Bén canh cac ho dan, viéc phan loai rac tai ngudn ciing dugc trién
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khai tai cac co quan, truong hoc, cong s véi ty 1€ 50% vao ndm 2016 va dat 90% vao nam
2020-2021. Tuong ty, hi¢u qua phan loai ciing tang 1én tir 40% vao nam 2016 den 86,7% vao
nam 2021 [3,5].
CTR thwong )
nghiép TY LE (%)
CTR dwing
phé

CTR cing s¢

CTR khu vye
dén cur

Hinh 3. Ty 1é cac ngudn phat sinh CTR tai thanh phd Lao Cai.

Cic logi khiic
14%

Thuy tinh,

guong, Kinh...
4%

Nhuya céic logi...
11%

Kim loai
4% Ric hiru co
62%

Gidy, bia céc logi
5%

Hinh 4. Thanh phan CTRSH tai thanh phé Lao Cai.

120

2016 2017 2018 2019 2020 2021

100

8

[=]

6

=]

4

(=]

2

[=]

mty 1é phin loai  mchét luong phan loai
Hinh 5. Ty I¢ h¢ gia dinh thyc hién phan loai CTRSH va hiéu qua phan loai (%).

204



Transport and Communications Science Journal, Vol 74, Issue 2 (02/2023), 199-215
(Nguon: Tong hop tir s6 liéu ciia 1,3,5,6)
Vi¢c phan logi rac tai nguén da ting budc dem lai hi€u qua tich cuc ddi véi viee quan 1}?
CTR, dac biét doi voi hoat dong cua Nha may xur ly rac TP Lao Cai. Nam 2020-2021, giam s6
cong nhén phén loai rac thu cong tir 22 ngudi xudng con 7 ngudi, chi phi vén hanh de xuly 1
tan rac giam tir 470.000 xuong con 335.000 ddng; chat luong phan compost tot hon do rac hitu
co khong bi 13n nhiéu tap chat [1,6].

b. Hoat dong thu gom, quadn ly CTR

Theo khao sét tai dia phuong, cong tac thu gom van chuyén chét thai ran tai thanh phé Lao
Cai do Xi nghiép méi truong d6 thi Lao Cai (XNMTDT) dam nhiém. Hang ngay, luong chat
thai ran sinh hoat tir cac khu dan cu, duong phé, co quan... trong noi thanh dugc cong nhan thu
gom bing cac xe diy tay va xe may ba banh tir cac ngudn phat sinh dén diém tap két CTR tam
thoi caa khu vuc. Tan suat thu gom 2 1an/ngay (sang-chiéu) ddi véi rac thai hitu co va 1-2
ngay/lan ddi véi rac thai vo co. Con chat thai ran tir cac chg trong thanh phé duoc cac ban quan
Iy cho thu gom dua ra diém tap két trung Chuyen tam thoi. Hién nay, 85% cac tuyen duong pho
trong khu vue d6 thi duoc thu gom, van chuyen va xu ly rac thai sinh hoat. D01 véi cac tuyen
phé con lai chua dugc thu gom, van chuyén va xur 1y do chua du diéu kién vé mat do dan sd
theo QD23/2017/Qb-UBND vé dinh muc don gia dich vu cong ich trén dia ban thanh phé. Ty
1é CTRSH duoc tai ché, tai sir dung, san xuat phan bon hoic thu hdi nang luong tai TP Lao Cai
dat 63%, con lai 37% duogc chon lap tai Bai chon lap (BCL) CTR thon Toong Mon, xi Pong
Tuyén nam cach trung tam thanh phd 10 km [6].

| Ngudn phat sinh CTR sinh hoat |

\ 4

| Phin loai tai ngudn |
Réc thai hico e | Récthiivoco |
Thu gom 2 lan/ngay Thu gom 1-2 lan /ngay
| San xuét phin vi sinh IT Tai ché, tai sit dung Chén lap tai BCL Toong Mon
63% 37%

Hinh 6. So d6 thu gom van chuyén chét thai ran tai thanh phé Lao Cai [3].

V6i sy tang nhanh vé lwgng CTRSH phat sinh, mdi khu vue/phudng trén dia ban Thanh phd
Lao Cai déu b tri cac diém tap két chét thai rin, tao diéu kién thuan loi cho cong tac thu gom,
van chuyén. Tuy theo ban kinh phuc vy, luong chat thai ran phat sinh va dién tich dap ¢ng tai
cac diém tap két ma quy mé dién tich va cong suat tiép nhan tai cac diém tap két khac nhau.
Hién tai, thanh phd Lao Cai c6 22 diém tap két chét thai ran. S6 liéu thdng ké nam 2021 cho
thdy ty 16 thu gom tai 10 phuong dat 95-96,8% (hinh 7). Viéc gia tang ty 16 thu gom CTR thé
hién 16 hi¢u qua cua viéc phan loai CTRSH tai nguén va cong tac quan ly thu gom CTRSH cua
Thanh phd.

Tir 2021, Cong ty Méi trudng db thi Lao Cai da sir dung phan mém quan ly khach hang va
thu gia dich vu thu gom, van chuyén rac thai sinh hoat bang thiét bi di dong thong mnh theo
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mot quy trinh lién mach, tich hop hoa don dién tir trén tng dung Viettel Money (VNPT, Vnpay).

Cong ty di cai dat phan mém giam sat phan loai rac tai nguon trén dién thoai thong minh cho

200 cong nhan thu gom rac trén cac tuyéen (chup anh, tong hop nhirng truong hop xa rac sai gio,

khong phan loai rac), dinh ky tong hgp bao cao guri phong Tai nguyén va Moi truong va UBND
cac xa, phuong 02 lan/thang [3].

Phuéng Xuan Tang

Phuwéng Pom Han

Phuéng Nam Cudng

Phuéng Lao Cai

Phuwérng Kim Tén

Phwiong Duyén Hai

Phuong Céc Léu

Phutrng Binh Minh

Phuéng Béc Lénh

Phuwémg Béc Cudng

o

2000 4000 6000 8000 10000 12000 14000 16000 18000
uKhéilvong thu gom  w Khéi lugng CTR phét sinh
Hinh 7. Khéi lugng CTRSH phat sinh va thu gom tai 10 phuong [4].
3.3. Xay dung ban do thu gom CTRSH phit sinh trén dia ban thanh phé Lao Cai
Nhoém nghién ctru da thue hién khao sat hién trudng dé xac dinh toa do vi tri cac diém tap
két, cac dac diém cua vi tri nhu kha nang ti€ép nhén, dia chi hanh chinh, cac so 1iéu nay dugc

dua vao bang dir liéu diém thu gom ctia QGIS (hinh 8) va thé hién bang cac diém trén ban do
(hinh 9).

ID Ten Vi_tri Suc_chua |Lat Long Ghi_chu

1 Diém tap két sb 1 Chg Nguyén Du — dwdng Ly Cang Uin 10 22.48746167  |103.9706007 40 Ly Cong Udn

2 Diém tap két sb 2 Pudémg Hong Ha — chg Céc Léu 10 22.50080776  |103.9681727 Chg céc 1éu B

3 Diém tap két 6 3 Sau doan Ngh¢ thuan dén toc — cich duong Nhac son 100m 15 22.49018337  |103.9628825 Sau 623 Di¢n Bién

4 Diém tap két s 4 Ga Lao Cai 8 22.49166412  1103.9784026

5 Piém tap két s6 5 Chg Phé Méi 10 22.49434703  1103.9758871 chg du lich Lao Cai

6 Diem tap két s0 6 Ciy xing dudng Minh Khai — phuéng Lao Cai 5 22.49875587 103.9726065 Ein giao Minh Khai - Nguyén Hué
7 Diém tap két s 7 Piém ghm ciu duéng Pham Vin Xao — phuéng Lao Cai 7 22.48604855  |103.9792069 Cit cu Phé Méi

8 Piém tap két s0 8 Piém cudi duéng Pham Van Xao — phuéng Van Hoa 5 22.48446925  103.9846171 Pham Viin Xio cét Dinh B§ Linh
9 Diém tp két s6 9 Dudng Nguyén Céng Hoan, phudng Lio Cai 10 22.50754635 103.9666577

10 Diém tdp két s6 10 Phia sau dén Thuong, phudmg Lao Cai 10 22.50942045 103.9690817 Nam Thi

11 |Piémtap két s§ 11 |Puéng Ciu Gd, phuomg Pom Han 7 22.41637829  |104.0150279 Diém dau Ciu Go

12 |Piém tap két s6 12 |Puéng Ciu Gd, phuomg Pom Han 7 2241734962 |104.0179605 Diém gita Ciu G&

13 Diém tap két s6 13 Pudong nha Al+A4, phudng Pom Han 5 22.43006277 104.0193076 dudmg Tran Hung Pgo (gin dudmg A3, A5)
14 |Piém tap két s6 14 |Puéng Hoang Sao, phudng Pom Hén 5 22.42196384  |104.0235365

15 |Piém tip két s6 15  |Pudng ciu cung irng, dudng Hoang Quéc Viét, phudng Pom Han |5 22.41791351  |104.0214189

16 |Diém tip kétsd 16  |Chg Cam dudmg, dudmg Hoang Qubc Viét, phuong Pom Hén 15 22.40375562  |104.0233782

17  |Piém tap két s6 17 |Xi nghigp MT — duong Ngd Quyén 300 22.48166964  |103.9802952

18 |Piém tap két s6 18 |Puong Kim Ha — giap chg Kim Tén 250 22.47403923  1103.9745769

19 Diém tap két s6 19 Pudmg N4 — giap chg Hong Ha 250 22.47814622 103.9821374

20 |Diém tap két s 20  |Puéng Dang Chau — phuong Duyén Hai 250 22.50141452  [103.9641654

21  |Piém tap két s 21  |Puéng Minh Khai — phuong Lao Cai 250 22.49341331 _ |103.9740587

22 |Diém tap két s 22 |Puéng Hoang Qudc Viét, phudng Pom Hén 400 22.42042091  [104.0185895

Hinh 8. Két qua khai bao dir liéu vé vi tri cac diém thu gom trén phin mém QGIS.
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Hinh 9. Ban db vi tri cac diém tap két CTR tai Thanh phd Lao Cai.

Can clr vao cac dit liéu khao sat duoc tai cac diém dan cu nhu sé dan, khdi luong CTRSH
phat sinh, dic diém hoat dong thu gom, va vi tri cac diém... nhom tac gia tién hanh lap, ban d6
vi tri cac diém tap két CTR (hinh 9), ban d6 vé hién trang tuyén thu gom CTRSH trén nén QGIS
(hinh 10). Ban d6 vi tri cac diém tap két CTR tai TP Lao Cai cho thay 22 diém thu gom chu
yéu tap trung tai 2 ddu thanh phd noi tap trung dong dan cu, khu vyc Trung tdm hanh chinh ¢
giita thanh ph6 nén khong bb tri cac diém thu gom, tap két CTRSH. CTR tai cac khu vuc nay
s& dugc thu gom, van chuyén dén cac diém tap két gan nhat, sau d6, CTR dugc dua Ién cac xe
10T dé van chuyén dén BCL (hinh 10).
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Hinh 10(a). Minh hoa cac tuyén van chuyén CTRSH phia Béc ciia thanh phd Lao Cai.
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Hinh 10(b). Minh hoa cac tuyén van chuyén CTRSH phia Nam cta thanh phé Lao Cai.
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Hinh 11. Ban d6 khéi luong thu gom va phan loai CTRSH cho nam 2030.
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S liéu trén ban dd cho thiy, tuyén thu gom phia Béc thanh phd thyc hién trén dia ban cac
phuong c6 mat d6 tap trung dan cu dong, khéi lwong CTR phat sinh theo ngay 16n nén tuyén
dudng thu gom bao phu nhiéu tuyén dudng chinh tai cic phudng. Tuyén thu gom phia Nam c6
quang duong di chuyén dén BCL xa hon, luong CTR phat sinh khong tap trung, nhiéu diém/vi
tri thu gom trén tuyén b tring lap dan dén c6 mot s6 diém thu gom duogc xe di qua 3-4 1an/ngay

nhung c¢6 1 diém chi ¢6 1 tuyén di qua trén ngdy. Diéu nay ly giai nguyén nhan ty 1¢ thu gom
CTR hién tai chwa dat 100 % va ty 18 thu gom dudng phd dat 85%.

Theo Quy hoach phat trién kinh té - x3 hoi thanh phd Lao Cai [6], dén nim 2030, lugng
CTRSH phat sinh ctia toan Thanh phd Lao Cai 1a 298,3 tin/ngay dém (trong d6 lugng CTRSH
phat sinh tai 10 phuong 13 244,6 tan/ngay.dém), thanh phan CTR hitu co s& giam xudng 55%,
CTR v6 co chiém 45%. Ban d6 khdi lugng thu gom va phéan loai CTRSH cho ndm 2030 duoc
xay dung nhu hinh 11.

Trén co sé ban d6 khoi lugng thu gom CTR nam 2030, nhom tac gia dé xuét cac tuyén thu
gom (hinh 12) nham dam bao tbi uu hoa vé phuong tién van chuyén hién c6, gitr nguyén tan
suat van chuyen CTR hitu co 1a 2 lan/ngay (xe 10 tan, c6 thiét bi ép rac), tn suat thu gom CTR
v co 1-2 lan/ngay (tring tuyén thu gom CTR hitu co).

103964 10450 104%
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22°2
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Hinh 12(a). Minh hoa cac tuyén van chuyén CTRSH cho nim 2030 — tuyén s 1.
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Hinh 12(b). Minh hoa céc tuyén van chuyén CTRSH cho nam 2030 — tuyén sb 2.
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Hinh 12(d). Minh hoa céac tuyén van chuyén CTRSH cho nam 2030 — tuyén sb 4.

Bang 1. Lugng CTRSH dugc dua vao BCL tinh dén nim 2030 (tAn/ngay dém).

Téng CTR CTRv6| CTRVO
hitu co' | co co thé | co khong
(@) | tdi ché (b) | tdi ché (c)

Luong CTRSH thu gom (100% tai 10

phuong) 2446 1345 61,2 48,9
70% CTR hf,ru co va CTR v6 co co thé (a+b)*0,7 136,9 48,9
tai ché dugc che bién phan vi sinh, tai che,
tai stt dung CTR; (a+b)*0,3 58,7
50% CTR con lai dugc dot dé thu hoi {[(a+b)*0,3] 53,8
nang luong *+e}05

Tong lugng CTR (con lai) dua vao
BCL

244,6 — (1) - (2) - (3) = 53,8

Tinh toan cho thdy, lugng CTRSH nim 2030 ting gip 2,5 1an so v6i 2021 nhung véi viée
vach tuyén thu gom theo timg dia ban phat sinh két hop voi viée thu gom, phan loai CTRSH tai
ngudn, tang cudng viée tai ché, tai st dung CTR c¢6 thé dam bao myc tiéu dén 2030 luwong chat
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thai ran dwa vao chon lap s& giam ty 18 chon 14p xudng dudi 30% (so véi 37% cta nam 2021),
tang hiéu qua phén loai (ty 18 CTR hitu co chiém 55%, CTR v6 co c6 thé tai ché chiém 25%,
CTR v6 co khac chiém 20%) [6]. Do vay, Thanh phd Lao Cai can thuc hién cic muc tiéu: (1)
tang ty 1¢ thu gom (100%); (2) tang ty 1¢ phan loai tai ngudn (100%) diéu nay dong vai tro
quan trong trong viéc giam thiéu luong CTR dua vao bii chon 1ap, hudng t6i mét nén kinh té
tudn hoan chat thai théng qua viéc ting ty 18 tai ché, tai st dung CTR, san xuat phan vi sinh,
thu hodi nang lwong. Tir ndm 2020, thanh phd Lao Cai da c6 ké hoach dau tu 16 @6t CTRSH theo
tiéu chuan qudc té nham muc dich d6t CTRSH dé thu hdi ning lugng, giam ty 1& chén 1ap. Muc
tiéu dén 2030, 50% luong CTR vo co khong thé tai ché s& duoc d6t va thu hdi ning luong [4].
Khi d6, lvong CTRSH (du tinh) dugc dua vé BCL duogc thé hién trén bang 1.

S6 liéu tinh toan tai bang 1 cho thay, lwong CTRSH nidm 2030 phat sinh gip 2,5 1an so véi
2021, nhung néu dat cdc muc tiéu vé ting cuong tai ché, tai st dung, bién CTRSH thanh tai
nguyén thi lugng CTRSH dua vao BCL sé& 1 53,8 tan (chiém 22%).

3.4. Cdc kho khan trong qudn ly CTR tgi Lao Cai

Trén co so nghién ctru hién trang phat sinh va hién trang quan 1y CTR, cac van dé con ton
tai trong hoat dong thu gom, quan 1y CTRSH tai Thanh pho Lao Cai nhu sau:

- Tan suét thu gom tai mot sé tuyén phd con han ché. Mot sb tuyén phd chua duge giao
cho XNMTDT dé thu gom, van chuyén CTRSH (céac khu tai dinh cu méi, ngd nhd, déc.. .); van
con tinh trang cac ho dan do rac ra ngi ba, nga tu, ven song, gim cau, trén dai phan cach, cac
16 dét tréng... gy mat my quan do thi.

- Cé4c truong hop khong chap hanh viéc phan loai rac thai sinh hoat tai nguén van chua
dugc xt ly.

- Do mat d¢ thu gom rac ¢ mot s6 noi khong thudng xuyén nén rac sau khi phan loai s&
dugc nguoi nhat ve chai thu gom rdi cho vao thung. Ngoai ra, nhimng chiéc thing rac c6 mau
sic, nhan mac riéng dé gom timg loai rac khac nhau nhung chi ding dugc mét thoi gian 1a hu
hong, bi maét.

- Viéc quan 1y thung rac cong cong con gip kho khin (ngudi dan virt 1an 16n réc vao thung;
bi mat thung rac cong cdng...) nén anh hudng td1 viéc thu gom rac duong pho.

- Khu vuc chog, cho dém, tuyén duodng bao xung quanh chg va mot sb tuyén phé nguoi dan
tu v hop chg dém nén vi¢c thu gom con gdp nhiéu kho khan do khong c6 sy phan loai réc.

- Vi dia hinh c6 dang kéo dai, da dang vé dia hinh (c6 ca nui, dong bang) di lam gia tang
mitrc d kho khan trong to chirc thu gom.

- Cong tac thu gia dich vy trén dia ban tinh van con mot sé kho khan, ton tai nhu: Chua co
ché tai xtr Iy d6i voi nhiing trudng hop nop khong du, khong nop tién dich vu; don vi thuc hién
cong tac thu gia dich vu chua dugc trich phan tram tir s6 tién thu dugc dé chi tra cho cong tac
thu; chua cé quy dinh vé chinh sach mién giam di véi cac gia dinh kho khan, chinh sach va
cac dbi twong bi anh huong cua dich bénh. ..

3.5. Dé xudt bién phdp néng cao hiéu qud quan Iy CTRSH theo dinh huéng kinh té tuin
hoan (KTTH)

Diéu 142, Luat Bao vé mai truong s6 17/2020/QH14 néu rd Kinh té tuan hoan 13 mé hinh
kinh té trong d6 cac hoat dong thiét ke, san xuat, tiéu dung va dich vu nham gidm khai thac
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nguyén lidu, vat liéu, kéo dai vong doi san pham, han ché chat thai phat sinh va giam thiéu tac
dong xdu dén mai truong.

Quan ly CTRSH theo dinh huéng KTTH tai TP Lao Cai s€ tap trung vao viéc tang cuong
tai ché, tai sir dung, bién rac thai thanh tai nguyén va ap dung cong nghé 4.0 trong quan 1y
CTRSH. Bé thuc hién nén KTTH dbi véi CTRSH tai Thanh phé Lao Cai theo muc tiéu cua
Quy hoach [4] va bang 1, nhom tac gia dé xuit mot sé nhom giai phéap sau:

Xay dung co ché ré rang, minh bach trong qudn Iy chit thdi dé thi

- Xay dung cac chinh sach wu dai, hd tro cdng tac thu gom, van chuyén va phan loai
CTRSH, lIam tién d¢ cho cac hoat dong xur 1y rac thai tiép theo.

- X4y dung céc chinh sach khuyén khich khu vuc tu nhan tham gia vao cac du 4n xt 1y rac
thai, tai ché rac thai

- Ap dung hinh thirc thu phi rac thai tai h gia dinh nham tang cuong vige tai ché, tai st
dung CTR, giam viéc phat sinh CTR.

- Hoan thién va 4p dung cac chinh sach yéu clu cac doanh nghiép san Xuét st dung vat
liéu than thién véi moi truong, dé tai ché va tai st dung. Cac doanh nghiép kinh doanh va san
xuat trén dia ban thanh phd can c6 trach nhiém thu hoi va tai ché cac san pham thai bo [7]... do
do, giam luong CTR phat sinh.

Niéng cao nhén thirc ciia cong dong vé phén logi rdc tai nguén va giam thiéu chit
thdi, tang cwong cdc hoat dong tdai ché-tdai sw dung

Tiép tuc thuc hién cac chuong trinh tap huén, tuyén truyén vé phan loai CTRSH tai
ngudn, ting cudng viéc giam thiéu-tai ché- tai str dung d6i v6i timg ho dan, co quan, trudng
hoc, doanh nghiép san xuat. Viéc tuyén truyén cé thé duogc thuc hién tryc tiép tai cac truong
hoc, co quan, noi cong cong hodc trén cac chuong trinh phat thanh, truyén hinh, mang x4 hoi...

Ung dung cong nghé 4.0, tién tién dé quan 1y chit thdi do thi

Trong thoi dai cong nghé 4.0, quan ly CTRSH duogc thuc hién tir cong doan gidm sat phan
loai, 1ap ban d6 thu gom dua trén ma ngudn mé QGIS va xtr 1y chat thai. Viéc phan tich hinh
anh dva trén QGIS gitp cho cac nha quéan 1y danh gid dugc hiéu qua quan ly CTR tai khu vuce
nghién ctru déng thoi dua ra cac giai phap hiéu qua trong viée thu gom, van chuyén CTR. Bén
canh do6, ban dd thu gom CTRSH duya trén QGIS du doén 19 trinh tdi wru cho xe chd rac, d@)ng
thoi gitp cac nha quan 1y dwa ra chinh sach, ké hoach pht hop trong cong tac quan 1y CTR tai
khu vuc.

Tiang cwong nguon luc tai chinh cho cdc hoat dong xir Iy rdc thdi dé thi

Cong tAc quén 1y rac thai d6 thi can dugc thuc hién theo hudng xi hdi hoa, bién viee xur 1y
rac thai phu thudc chu yéu vao quan 1y nha nudc trd thanh mot thi truong s6i dong, két hop linh
hoat cac ngudn lyc tai chinh dé dat hiéu qua cao nhat trong xir Iy rac thai va phat trién kinh té
tuan hoan [7]. Do vy, cAn nghién ctru trién khai cac chinh sach wu dai theo hudéng xa hoi hoa
d6i v6i cac dy an (1) tai ché CTRSH, thuc day thi truong tai ché va tai sir dung CTR va (2) xir
1y rac thai dat muc tiéu dén nam 2030, 50% cac loai CTR khong thé tai ché, chén 1dp s& duoc
d6t trong céc 16 d6t dat tiéu chudn vé cong nghé, moi trudng.

Nhuw viy, viéc ap dung m6 hinh KTTH vao quan Iy CTRSH gitp giam cac chi phi dau vao
(trén co s6 tan dung t6i da ngudn thai, tai ché, tai sir dung, lam phan vi sinh...), giam lugng rac
thai ra méi trudng, giam ap luc ddi v6i hé thong xir Iy CTRSH, giam thiéu 6 nhiém mai truong
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va ning cao chét lugng cudc sdng cho nguoi dan. Dé thyc hién didu dé, Lao Cai can xay dung
co ché, chinh sach rd rang trong quan 1y CTRSH, c6 su phdi hop chit ché giita co quan quan
ly, doanh nghiép va ngudi dan trong viéc giam thiéu - tai ché - tai sir dung CTR vi déy la phuong
phap don gian va hiéu qua nhat khi dwa CTRSH tré lai tuan hoan.

4. KET LUAN

Viéc nghién ciru tng dung QGIS trong quan Iy CTRSH dé nang cao hiéu qua quan 1y tai
thanh phd Lao Cai 13 hoan toan phi hop v6i xu thé hién nay. Két qua nghién ctru cho thiy phan
mém QGIS c6 du cac tinh ning dé dua ra cac dit liéu phuc vu cho cac don vi thu gom va xir 1y
chat thai. Viéc quan ly CTRSH dugc thyc hién tir cong doan giam sat phan loai, 1ap ban d6 thu
gom duya trén ma ngudn mé QGIS va xir 1y chét thai. Viée _ap dung cong ngh¢ 4.0 s€ giup cho
co quan quan ly (1) giam sat hiéu qua phan loai rac tur ngudn dé lam co s cho cac co so tai sur
dung, tai ché, tranh ling phi ngudn vat chit va ning luong tur rac thai do thi; (2) t61 uu hoa cac
tuyén thu gom van chuyén va giam chi phi thu gom chat thai va (3) xir Iy chét thai theo dinh
huéng KTTH nhu tai sir dung, tai ché 1am phan hitu co, thu hdi ning luong.
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