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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

PON VI TO CHUC
Truong Pai hoec M6 - Pia chiat (HUMG)
CAC PON VI PHOI HQP TO CHUC

Téap doan Cong nghié¢p Than - Khoang sin Viét Nam
Téng cuc Dija chit va Khoang san Viét Nam
Téng hdi Pia chit Viét Nam

Cuc Do dac, Bin dd va Théng tin dia ly Viét Nam
Cuc Bin do - B Tong tham muu

Hoi Co hoc Pa Viét Nam

Hdi Cong trinh ngdm Viét Nam

Hi Pia chit Thiy vin Viét Nam

Hi Pia chit Cong trinh va Méi truomg Viét Nam
Hi Pia chit Kinh té Vié¢t Nam

Hgi Khoa hgc va Cong nghé M6 Viét Nam

Hoi Khoa hgc Ky thuat Dia vat ly Viét Nam

Hi K¥ thuat N6 min Viét Nam

Hi Tric dia - Ban d6 - Vién tham Viét Nam
Vién Pia chit va Dia vt Iy bién

Vién Khoa hgc va Cong ngh¢ Mo

Trudng Pai hoc Cong nghé Pong Nai

Truong Pai hoc Thi Dau Mot

BAN TO CHUC

Trwéng ban

GS.TS Tran Thanh Hai, Truong Pai hoc Mo Dia - chat

Pho6 Truéng ban

GS.TS.NGUT Bui Xuan Nam, Truong DPai hoc Mo - Dia chat

PGS.TS Triéu Hung Truong, Truong Pai hoc Mo - Dia chat

Uy vién

GS.TS. NGUT V& Chi My, Hgi Trdic dia - Ban do - Vién tham Viét Nam
GS.TS P4 Nhu Trang, Hoi Co hoc Pa Viét Nam

PGS.TS D Ngoc Anh, Trieong Pai hoc M6 - Bia chdt

PGS. TS Lé Héng Anh, Truong Pai hoc Mo - Dia chat

PGS. TS Pd Vin Binh, Trueong Pai hoc Mo - Dia chat

PGS.TS Nguyén Cong Giang, Hoi Cong trinh ngam Viét Nam

PGS.TS Pham Van Hoa, Truong Dai hoc M6 - Dia chit

PGS.TS Phung Manh Dic, Hoi Khoa hoc va Cong nghé Mo Viét Nam
PGS.TS. NGUT Nguyén Van Lam, Héi Pia chdt Thiy van Viét Nam
PGS.TS Khéng Cao Phong, Truong Pai hoc Mo - Dia chat

PGS.TS. NGUT Nguyén Phwong, Hoi Pia chdt Kinh té Viét Nam
PGS.TS bang Trung Thanh, Truong Dai hoc Mo - Dia chdt
PGS.TS.NGND Ta Burc Thinh, Hoi Dia chat Cong trinh va Moi truong Viét Nam
PGS.TS Lé B Tinh, Triong Pai hoc M6 - Pia chat

PGS. TS Nguyén Nhu Trung, Hoi Khoa hoc ky thudt Dia vt ly Viét Nam
PGS.TS Nguyén Thé Vinh, Truong Pai hoc Mo - Pja chdt

TS Tran Thi Phuc An, Truong Pai hoc Mo - Dia chat

TS DS Huy Cuong, Vién Pia chdt va Dia vit Iy bién

TS Cong Tién Diing, Truong Bai hoc M6 - Pia chat

TS Nguyén Tién Diing, Truong Pai hoc Mo - Dia chat

TS Ngb Hong Diép, Truong Pai hoc Thi Dau Mot



TS Nguyén Dai Déng, Cuc Po dac, Ban do va Théng tin dia ly Viét Nam

TS Nguyén Pic Dong, Tong héi Pia chdt Viét Nam

TS Lé Quéc Hung, T (fng cuc Pia chit va Khoang san Viét Nam

TS Lé Pai Ngoc, Cuc Ban do - Bé Tong tham muru
TS Pao Hong Quang, Vién Khoa hoc Cong nghé Mo
TS Lé Vin Quyén, Héi Ky thudt N6 min Viét Nam

TS Bui Thi Thu Thuy, Truong Pai hoc Mo - Dia chat

TS DPing Kim Triét, Trueong Pai hoc Céng nghé Pong Nai

BAN KHOA HQC
Truéng ban

GS.TS.NGUT Bui Xuan Nam, Truwong Pai hoc Mo - Dia chit

Phé trwéong ban
PGS.TS. B Ngoc Anh, Triwong Dai hoc Mo - Dia chat

Uy vién

GS.TSKH. NGUT Hoang Ngoc Ha, Truong Dai hoc M6 - Pia chat PGS.TS Bui Negoc Quy, Truong Dai hoc Mo - Dia chat

GS.TS.NGND V& Trong Hung, Truong Bai hoc Mo - Dia chat

GS.TS. NGUT Truong Xuén Luén, Truong Pai hoc M6 - Pia chit

GS.TS Bb Nhu Trang, Hoi Co hoc Da Viét Nam

PGS.TS B4 Van Binh, 73 ruong Dai hoc Mo - Dia chat
PGS.TS Phing Manh Déc, Hoi Khoa hoc va Cong nghé Mo Viét
Nam

PGS.TS Pham Van Hoa, Trueong Dai hoc Mo - Dia chat
PGS.TS L& Van Hung, Truong Dai hoc Mo - Dia chat
PGS.TS Hoang Van Long, Vién Dau khi Viét Nam

PGS.TS Pham Van Lvan, Truong Pai hoc Mo - Dia chat
PGS.TS Nguyén Quang Minh, Truong Pai hoc Mo - Pia
chat

PGS.TS Pham Xuan Nui, Truong Bai hoc Mo - Dia chat
PGS.TS Khong Cao Phong, Truong Pai hoc M6 - Pia chit

BAN BIEN TAP

Truwdéng ban

TS Nguyén Thac Khéanh, Truong Pai hoc M6 - Pia chit

Phé Trwéng ban

TS Nguyén Viét Nghia, Truong Bai hoc Mo - Dia chat

Uy vién

PGS.TS Tong Thi Thanh Huong, Truong Dai hoc Mo - ia chat
PGS.TS Pham Van Luan, Truong Pai hoc Mo - Dia chat
BAN THU KY

Truwéng ban

PGS.TS D& Ngoc Anh, Truong Pai hoc M6 - Pia chat
Phé Truéng ban

TS Nguyén Thac Khanh, Truong Pai hoc Mo - Dia chat
Uy vién

PGS.TS Pham Van Luan, Truong Dai hoc M6 - Dia chat

TS T6 Xuan Ban, Tmo‘ng Dai hoc Mo - Pia chat )

TSLé Ql{ang Duyeén, Truong Dai hoc Mo - Bia chat )

TS Nguy%n Manh Hung, Truong Pai hoc Mo - Dia c,hdt

TS Nguyen Duy Huy, Truong Bai hoc Mo - Dia chat

TS Nguyen Quoc Phi, Truong Pai hoc Mo - Dia chat

il

PGS.TS Ng6 Xuan Thanh, Truong Dai hoc Mo - Dia chat
PGS.TS.NGND Ta Dtic Thinh, Héi Dia chat Cong trinh va
Moi truong Viét Nam

PGS.TS Nguyén Thé Vinh, Truong Bai hoc M6 - Pia chit
PGS.TS Nguyén Van X6, Truong Pai hoc Mo - Dja chdt
PGS.TSLé Hf)ng Anh, Truong Dai hoc Mo - Dia chat
TSDd Huy Cuong, Vién Dia chat va Pia vit by bién, Vién
Han lam Khoa hoc va cong nghé Viét Nam

TS Nguyén Pai Déng, Cuc Po dac, Ban dé va Thong tin
dia ly Viet Nam

TS Céng Tién Diing, Truong Pai hoc Mo - Pia chdt

TS Nguyén Manh Hung, Truong Pai hoc Mo - Pia chat
TS Nguyén Quéc Phi, Truong Pai hoc Mo - Pia chat

TS Pham Dic Tho, Truong Pai hoc Mo - Pia chdt

TS Buii Thi Thu Thty, Truong Pai hoc Mo - Dia chit

PGS.TS Bui Ngoc Quy, Truong Dai hoc Mo - Dia chat
PGS.TS B3 Nhu' Y, Trueong Bai hoc Mo - Bia chat

TS T6 Xuan Ban, Truong Pai hoc Mo - Pia chat

TS Nguyén Thi Mai Dung, Trueong Pai hoc Mo - Bia chdt
TS Nguyén Manh Hung, Truong Bai hoc Mo - Bia chat
TS Nguyén Quéc Phi, 77 ruong Dai hoc Mo - Dia chat

TS Pham Buc Tho, Truong Dai hoc Mo - Dia chat

TS Ngo Thanh Tuén, Truwong Pai hoc M6 - Bia chat
TS Pham Buc Tho, Truong Dai hoc Mo - Dia chat

TS Tran Thi Hai Van, Trueong Bai hoc Mo - Bia chat
ThS Hoang Thu Hang, Truong Pai hoc M6 - Pia chit
ThS Nguyén Thanh Hai, Truong Dai hoc Mo - Dia chat
ThS Pham Dirc Nghiép, Truong Pai hoc M6 - Pia chat



LOI NOI PAU

Hoi nghi Toan quc Khoa hoc Tréi dat va Tai nguyén v4i Phat trién bén viing (ERSD) dugc
Trudng Pai hoc M6 - Dia chat (HUMG) va cac dbi tac to chirc 2 naim mot 1an voi muyc tiéu tao ra
mot mdi trudong bo ich dé cac nha chuyén mon trong va ngoai nude tu hdi va gisi thiéu nhimg két
qua va hudng mdi trong nghién ctiru khoa hoc, thao luan vé céac xu thé phat trién, thach thire va
co hoi d6i v6i nhiéu linh khac nhau cua Khoa hoc Trai dat, Tai nguyén dia chét, khai thac, ché
bién, sir dung va quan 1y tai nguyén dia chét, bio vé moi truong va cac nganh khac c6 lién quan.

Tiép ndi thanh cong cua Hoi nghi 1an thir nhat nim 2018 (ERSD 2018) va lan thir hai nim
2020 (ERSD 2020), Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén v6i Phat trién bén viing
lan thir ba (ERSD 2022) duoc Truong Pai hoc Mo - Dia chat (HUMG) dang cai to chiic voi su
tham gia ddng t6 chirc ctia nhidu co quan quan 1y, t6 chirc nghién ctru khoa hoc, dio tao, va doanh
nghiép co uy tin trong nude gdm Tap doan Cong nghiép Than - Khoang san Viét Nam, Tong cuc
Dia chit va Khoéng san Viét Nam, Téng hoi Dia chat Viét Nam, Cuc Po dac, Ban d6 va Thong
tin dia 1y Viét Nam, Cuc Ban d6 - B6 Tong tham muu, Hoi Co hoc P4 Viét Nam, Hoi Cong trinh
ngém Viét Nam, Hoi Dia chat Thuiy van Viét Nam, Hoi Dia chét Cong trinh va Méi truong Viét
Nam, Hoi Dia chat Kinh té Viét Nam, Hoi Khoa hoc va Cong nghé Mo Viét Nam, Hoi Khoa hoc
K§ thuat Dia vat Iy Viét Nam, Hoi K§ thuat N6 min Viét Nam, Hoi Tric dia - Ban d6 - Vién tham
Viét Nam, Vién Dia chit va Dia vat ly bién, Vién Khoa hoc va Cong nghé Mo, Truong Pai hoc
Cong nghé Déng Nai, Truong Pai hoc Thu Dau Mét, va véi sy tham gia nhiét tinh cua nhiéu t6
chure va céd nhan khac.

Céc chu d& chinh ctua Hoi nghi 1an nay tip trung vao thao luin cac két qua khoa hoc cong
nghé va huéng nghién ctiru méi cia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va sir
dung bén vimng tai nguyén dia chat, Mdi truong va cac linh vuc khoa hoc khac ¢o lién quan nhu
Co - bién, Xay dung, Cong nghé thong tin, ... ciing nhu viée ing dung ching vao phat trién bén
virng trong nhiéu linh vyuc cta khoa hoc cong nghé, kinh té va xa hoi.

Trong qua trinh t& chirc Hoi nghi, Ban T6 chire dd nhan duoc sy quan tim ciia dong dao cac
nha khoa hoc, chuyén mon va quan ly trong va ngoai nudc. Hon 300 ban thao bao cao khoa hoc
lién quan t6i cac chu dé cuia Hoi nghi da dwoc guri ti Ban bién tap. Trén co s¢ d6, 206 bao cdo
6 chat luong tdt da dugc lua chon va xuét ban trong Tuyén tap cac bao cao toan van cua Hoi
nghi véi cac chi dé khoa hoc sau:

1. Dia chat, Kién tao va Pia chdt méi truong
Pia chat cong trinh - Dia ky thudt
Pia chdt thity van va Tai nguyén nuéce
Tai nguyén dia chdt va quan 1y bén viing
Sinh thai moi trwong va an toan
Quan ly tai nguyén va moi truong
Cong nghé maoi trong xw [y moi truong

Phdit trién bén viing khoa hoc cong nghé mé va méi truong
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Nhitng tién bé trong khai thdc mé bén viing va cé trdch nhiém

. Cong nghé tién tien trong ché bién khodng san va tdi ché
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. Xay dung cong trinh véi phdt trién bén viing
. Dau khi tich hop
. Ky thudt Trdc dia- Ban do va hé thong thong tin dia ly
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. Khoa hoc Co ban trong linh viec Khoa hoc Trai dat va Méi truong
. Co khi - Dién - Ty dong hoa

~
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Dic diém chit luong va tiém ning tai nguyén quang kaolin-felspat khu vuc Nam Phang, Ha Giang
Nguyén Thi Thanh Thdo, Nguyén Tién Diing, Phan Viét Son, Chu Ngoc Tuyén, Ho Manh
CUIEOTLG ...ttt e et e ettt e e te e e tb e e e bee e ebeeesbee e sbeeassaeesbeessseeaasaeeasseeassseenssaesnssaessseeansseas 362

Pac di~ém dia chit, quéng hoa va trié:n vong thiéc géc khli vuc tay bac huyén~ Quy Hop, tinh Nghé¢ An
Nguyén Thi Thanh Thdo, Nguyén Vin Lam, Nguyén Tién Diing, Do Manh An, Ho Trung
TRARR.............oooeeeeeeeeeeeeeee ettt e e et e e ae e et e et e e e ae e e tte e et e e e eteeeeateeeteeeeteeeereeeearean 368

bic diém quéng hoa Sn —~W khu vuc H6 Quang Phin, Déng Vian, Ha Giang
Hoang Thi Thoa, Nguyén Khac Du, Lé Thi Thu, Ta Thi Todn, Phgm Thi Thanh Hién, Hoang Vin
Diing, Lé Tuan Vién, NGuyen Ba DUING ......................ccocveveeieeicieeieeiieeseeseeseessessesssesseesssesssessnes 375

bic diém vang tu sinh trong méot sb vung dia kién tao cua Viét Nam
Lé Thi Thu, Hoang Thi Thoa, Pham Thi Thanh Hién, Ta Thi Todn......................ccccoveervevuvenueene.. 381

Nghién ctru dic diém tram tich ting mat va trién vong vat lidu xay dung khu vuc déi ven bo tir Hai
Phong - Thai Binh _
Nguyén Khanh Tang, Lé Vin Dirc, Pham Thi Thanh Hién, Nguyén Khdac Du............................... 389

Thuyc trang va giai phap quan ly chét thai ran tai m(f)t~sé khu cong nghiép trén dia ban tinh Hai Duong
Do Vin Binh, Ha Thi Luyén, Tran Thi Kim Ha, DO Thi Hdi.......................c.cccccccoevrinincnananne. 395

Dianh gia kha ning hip phy ion chi (Pb**) bang vét li¢u vi nhya va biochar tir phu phim nong nghiép
Hoang Hong Hanh, Pham Cong Dat, Nguyén Manh Trung, Pham Minh Hen, Vo Hitu Cong.....401

Danh gia hién trang va du bao cac ngudn thai cht thai rin khong nguy hai tir san xuat cta tinh Son La
dén nam 2025
INGUYEH MAT HOG ...ttt ettt et e s ette e et e e sat e e s steesbteesnseesnseeesseesnseessseens 405

Panh gia hién trang da dang hé sinh thai thay sinh Dam Thi Nai, tinh Binh Dinh va dé xuit bién phap
quan ly _
Tran Thi Thu Hwong, Pham Thity My, Do Thi Hdi, Bui Thi Mai ...................cccccoveveiivviniaeaannn, 412

Quan 1y tai nguyén bang cong cu mi ngudn mé Orfeo Toolbox. Nghién ctru tinh hubng rimg quéc gia
Tam DPao _ _
Hga Quang Hung, Ha Phii Thinh Nguyén Dinh Thuong, Do Thi Minh Tam.................................. 418

Tac dong 6 nhiém khong khi tiém tang tir nhitng bai chén l4p rac thai tam thoi tai thanh phd Ha Long,
tinh Quang Ninh _
Tran Anh Quadn, Nguyén THi HOMG INGQC...............cccccuevouirieeeiieeeesieeeeeeeeeie ettt esaeeseeseesteeseenseens 425

Research and evaluate contents of heavy metals in water of Ba Che river, Quang Ninh province, Vietnam
Dao Trung Thanh, Nguyen Thi HORG..................cccccoocuieiiieiieiieieeieeie ettt et ete e esaeenaees 431

Nghién ctru danh gia chit luong tram tich ciia H T4y va dé xudt giai phap quan 1y
Tran Thi Thanh Thiiy, DO AR Tu................c.cccooeiiiiiiiiiiiiiiiiieneeeee ettt 437

Qué trinh do thi hoa tai Viét Nam va mot s6 vén dé moi truong
Vii Thi Lan Anh, NGuyén TRi HORG....................ccccooueiiiiiiieiieieeieeeeeiteste st te et e saeesiee s 444

Anh hudng cia cay xanh va mat nudc dén su khuéch tan bui tai khu vuc khai thac d(‘Sng — apatit, tinh
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ER SE‘ HOI NGHI TOAN QUOC KHOA HOC TRAI PAT
SABRESORNERS 0 VA TAI NGUYEN VOI PHAT TRIEN BEN VNG (ERSD 2022)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tac dong 6 nhiém khong khi tiém tang tir nhitng bai chén 1ap rac thai
tam tho1 tai thanh pho Ha Long, tinh Quang Ninh
Tran Anh Quan'*, Nguyén Thi Hong Ngoc?

! Trwong Pai hoc Mo - Dia chat
2 Hoc vién Nong nghiép Viét Nam

TOM TAT

Su phat trién kinh té - x4 hoi nhanh chéng ciia thanh phd Ha Long trong nhirg nim gan day gin lién véi
su gia ting ap luc t6i mdi trudng ngdy cang 16n. Cac bai chon lap tam thoi dé chon 1ap rac thai sinh hoat
dugc xdy dung ¢ ngoai 6 thanh phd Ha Long trong giai doan 2016 - 2021 nham giam bét sirc ép cho hé
théng quan ly rac thai sinh hoat d6 thi. Trong sudt thoi gian hoat dong, cac bai rac tiép nhdn mot lugng
16n réc thai trén 858.364 tin va gy ra nhimng lo ngai vé 6 nhiém khong khi. Nghién ciru nay danh gia tac
dong tiém tang dén moi truong khong khi tai cac bii chon 1ap nay bang cach két hop mo hinh kiém ké
phat thai bai chon 1ap LandGEM va md hinh phan tan khong khi US/EPA AERMOD. Két qua kiém ké
céc chat 6 nhiém khong khi tir bii chon 1ap chi ra rang cac khi nha kinh nhu Métan va CO2 s& dugc tao ra
v6i khdi lugng 16n nhat, tiép theo 1a cac hop chat hiru co khong Métan (NMOC). Tong lwong khi bai rac
s€ giam mot nira sau 20 - 22 nam bi bo hoang va dugc trung hoa hoan toan sau 55 nim. M6 hinh hoéa sy
phan tan cua cac khi gay 6 nhiém voi dir liéu khi tugng lich sir 2018-2021 cho thay chat lugng khong khi
tai bai chon 1dp c6 nguy co 6 nhidm cao. Bén canh pham vi twong d6i rong cuia cac khu vuc c6 kha ning
bi 6 nhidm, anh hudng ctia khi c6 mui con 1au dai va khong thé thu gom dugc.

Tir khéa: LandGEM; danh gia tac dong moi trudng; 6 nhiém; phat tan khong khi; AERMOD.

1. D3t vin dé

Ha Long 1a thanh phé trung tdm cua tinh Quang Ninh noi ¢ cac nganh cong nghiép va dich vu du lich
phét trién voi mat do dan cu dong duc. Van dé xur 1y rac thai sinh hoat ngay cang tré nén cap bach hon khi
quy md xtr 1y hién tai cua thanh phd khong dap tmg duogc nhu cau phat trién nhanh cia dia phuong voi
mirc phat sinh rac ngay cang 1on. Cong ty c6 phan Tap doan INDEVCO dugec UBND tinh Quang Ninh
giao lam chii dau tu Dy 4n Trung tm xir 1y chat thai ran tai hai xa Vii Oai va Hoa Binh, huyén Hoanh Bd
(nay la Dy an Trung tam xu ly chat thai ran tai hai xi Vii Oai va xa Hoa Binh, thanh phé Ha Long) c6 quy
mo cong sudt gom 6 10 db6t chét thai ran sinh hoat, cong suat 150 tan/ngay/10 va 01 10 dot chat thai ran y té
cong suit 3,6 tan/ngay Tuy nhién do nhiing vudng mic vé cong tac cho thué dat, chuyen dbi muc dich sir
dung dat, dén bu giai phong mat bang, van hanh thir nghiém cac 16 ddt xir 1y chét thai rin khong dat yéu
cau ky thuat din dén cham tién d6 hoan thanh dy 4n. Do tién d6 thyc hién dv 4n qua cham din dén viéc
hinh thanh 3 hd tap két tam luu chira rac thai sinh hoat cho xur Iy béng phuong phap dbt. Viéc hinh thanh
cac hd tap két tam luu chira réc thai sinh hoat tiém an nhiéu nguy co vé van dé 6 nhlem mdi trudng phirc
tap nhu 6 nhiém khong khi, ro ri nudc ri rac giy 6 nhiém ngudn nudc mit va nudc ngam, anh huong dén
doi sdng, strc khoe ciia khu dan cu dia phuwong.

Céc hd chira rac tam thudc xa Vi Oai, thanh phé Ha Long (Hinh 1) da tiép nhén chit thai sinh hoat cua
thanh phé tir nam 2016 dén nay va da déng cua vao giita nam 2021 nhung van giy ra cac lo ngai vé chat
lwong moi truong khong khi. Tir ngay 01/11/2016 dén hét ngay 30/4/2021, tong khéi lwong chat thai ran
da tap két va luu giir tai Dy an CTR la: 858.364,84 tan, trong d6: nam 2016: 28.425,53 tan; nam 2017:
201.336,05 tan; ndm 2018: 185.885,24 tan; naim 2019: 197.564,00 tin; nim 2020: 184.836,25 tan; bn
thang dau nam 2021 13 60.317,77 tan. Xuét phat tir thyc tién trén, viéc danh gia toan dién cac van dé moi
truong cia Trung tam xu 1y chét thai rén tai xa Vii Oai, Hoa Binh cy thé tai 3 dlem hé tap két tam nham
thio g& vudng mic, dua ra cac giai phap bao vé méi trudng c6 tinh tong thé 13 rit can thiét va cAp bach.

* Tdc gia lién hé
Email: quantrananh.humg@gmail.com
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Hinh 1. Déi tuwong kinh 1é xa hoi xung quanh khu vyc hé chira rdc tam
2. Dir liéu dAu vao va phwong phap nghién ciru

2.1. M6 hinh LandGEM duw bdo tdi lwong phdt sinh khi thai

Khi nha kinh tir bii chon lap dwoc wéc tinh theo md hinh LandGEM (Landfill Gas Emissions Model)
cua Co quan Bao vé méi truong Hoa Ky (US-EPA) (Amini va cs, 2012). Phién ban mé rong hién nay la
LandGEM v-3.03 va duoc sir dung tinh toan khi nha kinh phat thai & cac hd chén 1ap CTR tam tai x3 Vii
Oai, thanh phé Ha Long, tinh Quang Ninh trong nghién ciru ndy. Trong nghién ctru nay chi tinh dén
luong khi gdy mui phat sinh trong bai réc tir qua trinh phan hiy cac chét hiru co.

LandGEM sir dung phuong trinh tdc d6 phan huy bac nhat sau ddy dé wdc tinh lugng khi thai hang
nam trong mot khoang thoi gian xac dinh. Cac tham sé mé hinh k va Lo duoc sir dung boi phuong trinh
phan rd nay duoc mé ta thém & cac muc tiép theo.

Qe = Tits Thoo ko (F2) e 70 (1)
Trong d6:
Qcna = lugng khi mé-tan phat sinh hang nim trong nim tinh toan (m*/nim)
i = khoang ting thoi gian 1 nam
n = (nam tinh toan) - (nim dau tién d6 chét thai)
j = khoan tang thoi gian tinh theo 0.1 ndm
k =ty 1¢ tao khi métan (ndm-1)
Lo = cong suat tao métan tiém nang (m3 / Mg)
M; = khéi lugng chit thai duoc chdp nhan trong ndm thir i (Mg)
t;; = tudi ctia phan thtr j ctia khdi lugng chét thai M; dugc chip nhan ¢ nam thi i
Ty 1¢ tao métan, k, xac dinh ty I¢ tao métan ddi véi khdi luong cuachit thai trong bai chon lép. Gia tri
ctia k cang cao thi tbc do tao métan cang nhanh va sau d6 phan ré theo thoi gian. Gia tri cua k cha yéu 1a
mot ham cua bén yéu td: PO 4m cua khdi chét thai; Su sdn co cta cac chit dinh dudng cho vi sinh vét
phan huy chét thai dé hinh thanh métan va carbon dioxide; pH cua khdi chit thai; va nhiét d6 cua khéi
chét thai. Cong suét tao khi métan tiém tang, Lo, chi phu thudc vao loai va thanh phﬁn chét thai dugc dat
trong bai chon 1ap. Chét thai c6 ham lugng xenlulo cang cao thi gia tri Lo cang cao. Gia tri Lo mic dinh
duoc LandGEM str dung 1a dai dién cho bai chon lép rac thai d6 thi. Pi véi LandGEM, khi bai rac duoc
gia dinh 1a 50% métan va 50% carbon dioxide, véi cac thanh phan vi lugng bd sung ciia cac hop chat hitu
co khong c6 métan va cac chat 6 nhiém khong khi khac.

2.1. M6 hinh AERMOD du bdo qud trinh khuyéch tdn ciia cdc chét 6 nhiém trong khéong khi
AERMOD 14 mé hinh quy dinh trong kiém soat khi thai ciia Hoa Ky. Hé théng mdé hinh AERMOD
bao gdm hai bd tién xir Iy va md hinh phan tan. Bo tién xir 1y khi tuong AERMIC (AERMET) cung cép
cho AERMOD thong tin khi twong can thiét dé mo ta 16p bién gioi hanh tinh (PBL) (EPA, 2014, 2017).
Bo tién xir Iy dia hinh AERMIC (AERMAP) vira dic trung cho dia hinh vira tao ludi tiép nhan cho md
hinh phén tan (AERMOD) (EPA, 2018). AERMOD m6 phong phan tan dong khi ¢ trang thai 6n dinh
trong d6 no6 gia dinh rang nong do cua khi phan tan on dinh & tat ca cac khoang cach mé phong st dung
dir liéu khi twong trung binh gio. Gia dinh trang thai 6n dinh nay mang lai két qua mo phong sat thuc vi
s liéu thong ké vé phan bd ndng d6 dugce quan tim hon 1a ndng do cu thé tai cac thoi diém va dia diém
cu thé (EPA, 2021). AERMOD di duoc thiét ké dé xir 1y viéc tinh toan céac tac dong 6 nhiém ¢ ca dia
hinh bang phang va phtrc tap trong ciing mot khudn khé mé hinh. Trén thuc té v6i ciu traic AERMOD thi
khong can dac diém dia hinh (bang phang, don gian hodc phic tap) lién quan dén chiéu cao éng khoi vi
cac diém tiép nhan o tat ca cac dg cao dugc xur Iy voi cung mét phwong phap luén chung. bé xac dinh
dang clia phuong trinh ndng d6 AERMOD, can phai mo phong dong thoi véi dir lidu dia hinh. Trong 16p
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bién 6n dinh (SBL), phan bd ndng d6 duoc gia dinh 14 Gaussian theo ca phuong thing dung va phuong
ngang. Trong 16p bién ddi luu (CBL), phan bd ngang dugce gia dinh 1a Gaussian, nhung phan bd doc dugce
mo ta voi ham mat do xac suét hai ch1eu Gauss.

Phuong trinh tong quét tinh toan ndng do chat 6 nhiém tai mot diém trong truong hop 6n dinh hodc ddi
luu nhu sau:

C {xr‘yr’z }—f C {Xr‘yr’z }+(l_f)c {xr’yr’z } (2)

Trong d6 Cr{xr.yr,z}1a nong d6 chat 6 nhiém; C. s{zoyrzi) 1a nong d6 theo phurong ngang (tham s ¢, s
biéu thi trang thai d6i luu va 6n dinh); CesiXr,¥r,zp} la nbng do phan b theo dia hinh; f 14 phuong trinh
trong s6, {X:, yr, z:} 1a vi tri dai dién cua diém tiép nhan (v6i zr 1a cao do ciia chan dng khoi); zp = zr — zt
1a chiéu cao cta diém tiép nhan so véi cao do dia hinh; zt 1a cao d6 dia hinh. Trong diéu kién dia hinh
bang phang, zt=0, zp = zr va phuong trinh phan tan chu dao duoc rit gon vé dang don gian. Tat ca cac
tinh todn nong do chat 6 nhidém déu dugc so sanh véi chidu cao ciia chan dng khoi.

2.2. Di¢ ligu khi twong, cao dé dia hinh, tham phii thuc vt va di ligu méi truwong nén
Dir liéu khi twong quan tric theo gio duoc sir dung
1a dir liéu tai phan tich ERAS thoi gian tir T1/2018 dén
T12/2020. ERAS5 1a san pham do Trung tim Dy béo
Thoi tiét han vira cua Chau Au (European Centre for
Medium-Range Weather Forecasts — ECMWF) phat
trién. ERAS5 cung cap dir liéu khi twong d6 phan giai
cao (trong trudng hgp cua du an, d6 phan giai 6 ludi
dugc lya chon 1a 1.25° x 1.25°) cho cac bién khi hau,
khi quyen dat lién va dai duwong. Cac bién s dung
bao gom tdc do gio, hudng gié (Hinh 2), d6 che phu
may, burc xa mat troi, thong lwgng nhiét birc xa mat soumi
troi, thong luong nhiét tiém 4n, nhiét do khi quyén,
lwong mua, 4p sudt khi quyén.

Dir lieu mé hinh sd d6 cao st dung trong Hinh 2. Hoa gio giai doan 1/2018-12/2020
AERMOD dugc stir dung dugc trich xuét tir dit lidu dia
hinh SRTM (Shutter Radar Topography Mission) do
phén gidi 1 arc-second (~30m) (Hinh 3). Dit li€u tham
phii bé mit dit dugc sir dung két hop gitra dir liéu
tham phu bé mat dit Global Land Cover d phéan giai
30m va dir liéu anh vé€ tinh Google Maps.

Dir liéu mdi trudng nén khu vuc cac hd chon lap
rac thai 1a dit liéu quan trac thuc té lién tuc 3 ngay tir
8/11/2021 -10/11/2021. Nhin chung chét lugng khong
khi khu vyc cong ty twong ddi 6n dinh va khong c6
déu hiéu bi anh hudng tiéu cuc tir cac hd chén lap.

|

2.3. Thtet ldp mo phong va xay dung kich ban

Mién tinh cho khu vuc HS chira rac tam dugc thiét e : ol
ké lay khu vuc trung tdm xir Iy CTR lam trung tdm va N C o P
ban kinh ving tinh toan 13 10km. Ludi tinh duge thiét Hinh 3. Dia hinh khu viec di dn
ké 1a ludi Uniform Cartesian Grid v6i khoang cach
céc diém tiép nhan dugc chia déu. Mdi chiéu Pong — Ty va Bic — Nam déu dugc chia thanh 101 diém
céch nhau 200m. Toan bd mién tinh c6 tong s6 6 ludi la 101 x 101 = 10.101 6 ludi.

Céc kich ban xdy dung dé mo phong bao gdm kich ban phat thai 1on nhét, phan vi thir 99 theo trung
binh phat thai gio, trung binh ngay va trung binh nam.

xdy dung trén mién tinh

3. Két qua nghién ciru vao thao luin ) )
3.1. Tdi lwong phdt sinh khi thdi va khi nha kinh tir cdc ho chén lap

Két qua tinh toan va du béo tai luong phat sinh cta cac khi thai thoat ra tir cac hd chén 14p tam duoc
thé hién & cac bang dudi day. Do s6 lwong cac khi thai phat sinh tir cac bai chon 14p rac thai tam 1a rat da
dang, nghién ciru ndy chi tap trung vao mé phong qua trinh lan truyén ciia mot sb khi dai dién nhat vé tac
dong gdy mui cta khi thai téi moi truong ty nhién va kinh té xa hoi, trong d6 bao gom: Methane (Métan),
Hydrogen Sulfide (H,S), Carbon monoxite (CO), CxHy (Dai dién 1a Hexane). M6 phong duoc thyuc hién
cho 2 khoang thoi gian hién tai va twong lai gan, cu thé 1a giai doan cudi nim 2022 va nim 2027.
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Nhin chung trong 41 loai khi thai doc hai phat sinh tir cac bai réc thi tai lwong phat sinh 16n nhat 1a
Metan va CO2, tong luong khi phi Metan phat sinh ding ¢ vi tri thir 3. Bang 1 thé hién néng do mét so
khi thai chinh dugc tinh todn bang mé hinh LandGEM cho bai rac s6 1 vao nam 2022.

Bang 1. Tai lwong phdt sinh mét sé khi thdi tir bai rdc s6 1 vao cuéi nam 2022

- Emission Rate
Khi thai .

(Mg/year) (m’fyear) | (av ft*/min) (ft/year) (tan/year)
Téng luong khi thai 3.634E+03 2.910E+06 | 1.955E+02 1.028E+08 3.998E+03
Methane 9.707E+02 1.455E+06 | 9.776E+01 5.138E+07 1.068E+03
Carbon dioxide 2.663E+03 1.455E+06 | 9.776E+01 5.138E+07 2.930E+03
NMOC 6.259E+00 1.746E+03 1.173E-01 6.166E+04 6.884E+00
Carbon monoxide 4.746E-01 4.074E+02 | 2.737E-02 | 1.439E+04 5.221E-01
Ethane 3.239E+00 2.590E+03 1.740E-01 9.146E+04 3.563E+00
Hexane - HAP/VOC 6.884E-02 1.921E+01 1.290E-03 6.783E+02 7.573E-02
Hydrogen sulfide 1.485E-01 1.048E+02 | 7.039E-03 3.700E+03 1.633E-01
Xylenes - HAP/VOC 1.542E-01 3.492E+01 | 2.346E-03 1.233E+03 1.696E-01

1,200

':::; 1,000

é 800

:E 400

: 200

Hinh 4. Dy bdo thdi lwong phdt sinh Métan, HS, CO va Hexan tai hé chon ldp sé 1 dén cudi thé ky 21

Hinh 4 thé hién két qua du bao ndng d6 phat sinh cta khi Métan tai hd chon lap sb 1 dén cubi thé ky
21. Twong ty nhu cac hd chon 1ap s 2 va s6 3, chit yéu khi thai sinh ra tir bai rac 1a Métan. So v6i Métan
thi lwong phat sinh cta cac khi gy mui khac nhu H2S, CO hay mét sb khi VOC véi dai dién 1a Hexan
khong dang ké. Nong do phat sinh cia Métan ¢ hd chon 1ap s6 1 sinh ra khoang trén 1200 tin/ndm va du
bao giam vé& 600 tin/ndm vao cudi nhirng nim 2030. Bén cudi thé ky lwong métan sinh ra chi con dat
khoang 200 tAn/nim va qua trinh dong hoa rac thai hoan toan theo tinh toan 1a khoang nim 2080-2090.

3.2. Qud trinh khuyéch tin ciia cdc chit 6 nhiém cé nguon goc tir cdc ho chon lap
3.2.1. Nong d¢ lon nhat cua cdc khi thai trong khong khi

Két qua md phong truong hop dong do chat 6 nhiém 16n nhat voi Metan dugc thé hién tai hinh 5.
Nong do Metan trung binh 1h & dbi véi trudng hop 16n nhat 13 0.54g/m3. Khu vuc c6 d cao niy phan bd
trong pham vi trong dbi rong xung quanh khu vuc khuén vién cong ty INDEVCO. Do tinh chét bdi rac
ngudn dién c6 do phén tan 16n va do cao thap nén khu vuc trung tim khu xtr 1y rac s& chiu anh huéng
nhiéu nhét va ndng d6 cac khi thai s& 1a nhidu nhit, khong chi dbi v6i metan ma & tat ca cac khi khac.
Khu vyc ¢6 ndng dd Metan cao hon 0.5g/m3 c6 thé kéo dai dén 4000m tinh tir trung tdm khu vuc xir 1y
rac. Ra ngoai pham vi 10 km thi mirc ndng d6 metan ngoai khong khi tdi da s& ¢ mirc 0.05 dén 0.09 g/m3.
Nhin chung dia hinh ¢6 anh huong rat manh dén sy phan b cia Metan trong khi quyén. Nhitng khu vuc
d6i nti va hodc co dia hinh cao s& ngan can duong lan truyén cta cic dong khi thai phét sinh tir bii rac
khién cac dong khi khong thé vuot qua ma di chuyén sang hai bén va tao nén nhing ving c6 nong do khi
thai cao xung quanh day nui. Nhin chung dia hinh ngan can manh qua trinh phén tan cua khi thai trong
khi quyén, tao nén cac khu vuc c¢6 nong do khi thai cao thap khac nhau xen k& giira cac ving nii.

V6i thi nghiém Metan trung binh 24h lién tuc, ham luong dat murc cao nht 1a 1a trén 0,173g/m3 (rank
1). Céc trudong hop rank 2 va rank 3 twong Gng do d6 déu xap xi rank 1 va cao so véi mirc quy dinh, 1an
luot 12 0,132g/m3 va 0,132pug/m3. Trong kich ban phat thai trung binh 24h thi & ca ba mirc cao nhét déu
¢6 pham vi anh huéng chu yéu trong ban kinh 4km tinh tir trung tdm khu vue chon 14p rac thai.
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Hinh 6. Kich ban nam 2027 trung binh nam cho H2S (trdi) va Hexan (phdi)

Nong do H,S giai doan 2022 theo md phong ¢ thoi diém cuc dai ¢ thé 1én dén 83pug/m3 trung binh 1
gio phat thai, cao hon 2 lan so v&i nong do t6i da dugce phép quy dinh trong QCVN 06-2009/BTMNT la
t6i da 42 pg/m3 trung binh 1 gio. Phan bd khong gian cua HaS trong khi quyén thé hién ving 6 nhiém cuc
dai nay rit bé, chi nam sat khu vuc ¢6 3 hd chon 1ap rac tam. Ddi v6i mirc phat thai trung binh 24h 16n
nhéit, ndong d6 cao nhat cua H,S trong méi truong khong khi xung quanh trong khudn vién cta cong ty
INDEVCO dudi 8 pg/m? va bén ngoai khudn vién chii yéu thip hon 1pg/m?.

Két qua mod phong cho kich ban cuc doan nhit thi ndng do Hexane trong khi quyén s& & muc dudi
52,1pg/m? trung binh 1 gio phat thai, thip hon rat nhiéu so voi ngudng t6i da 1a 5000pg/m® theo QCVN
06-2009/BTNMT. Nhin chung gidng nhu CO, ndng d cua Hexane trong mdi truong khong khi do chét
thai phan huy 1a khong déng ké.

3.2.2. Nong d¢ trung binh ciia cdc khi thai tir bdi rdc trong giai doan nghién ciru

Két qua mé phong cho thay ndng do Metan trung binh 3 nam s& 1én dén t6i da 0,019g/m3 trong pham
vi 0-2000m xung quanh khu vyc chon 1ap. Két qua trung binh nim thé hién rat rd rang khu vuc chiu anh
hudng 16n nhit tir qua trinh phan hay cua bai réc 1a trung tim khu vuc xir 1y rac thai va mo rong khoang
600 — 800m Vé phia Tay Nam va DPong Béc. Pia hinh anh huong manh dén qua trinh phén tan chat khi
trong khi quyén nén cac khu vuc phia Tay Bic va Dong Nam khong bi anh huong nhiéu nhu cac hudng
con lai. O muc trung binh ndm thi ndng do pho bién ctia H,S (Hinh 6) tir cac hd chon lap anh huong t6i
moi truong khong khi 1a dudi 2.5pg/m3, chu yéu tap trung trong khudn vién cua khu xtr 1y. Két qua mo
phéng trung binh nam cho thiy tai mot sé thoi diém khi thai co thé gy ra o nhiém mdi trudng cuc bd. Tuy
nhién nhiing trudng hop nhu vay khong nhleu va khong anh huong nhiéu va nghiém trong (cach dién dat). Khu
vire chiu tac dong 16n nhit tap trung chu yéu trong khudn vién cta cong ty. Nong d6 Hexane trung binh ndm &
mirc dudi 1,45ng/m3, chii yéu phan bé tai khu vue trung tdm cua bii rac trung tim xir Iy CTR INDEVCO.
Nhin chung & ndm 2027 sau 5 ndm dong hoa méi trudng thi mirc d6 phat thai ra méi trudng tir cac hd chon lap
van chua giam dang ké so v6i nim 2022 tuy nhién van & mirc kha an toan voi moi truong.

4. Két luin
Céc hd chon lép rac thai tam tai xa Vi Oai, thanh phé Ha Long, tinh Quang Ninh dugc xay dung véi
nhu cau tam thoi Iuu trit chat thai tir nam 2016 — 2021 nén khoi luong chat thai Iuu trir khong nhiéu nén
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céc tac dong tong hop dén moi truong tir khi thai phan hity bai rac nhin chung 1 khong 16n. Bbi véi kich
ban nam 2022 thi ndng do cac khi thai dai dién cho khi phan huy béi rac dugc mé phong cho thiy khu
vuc trung tim ciia bii rac bi anh hudng nhidu nhat tir khi thai con cac khu vuc xung quanh khéng bi anh
hudng nhiéu. O cac diéu kién khi tugng khac nhau thi ving lan truyén khi thai c6 thé mé rong sang phia
Pong Bic hoic Tay Nam giy ra anh L hudng cuc bd nhung nhitng truong hop 6 nhiém xay ra khong dic
trung va khong thuong xuyén. O nhidém chu yeu chi tap trung trong khudn vién cong ty INDEVCO. Cac
khu vuc dia hinh cao khong chiu anh hudng nhiéu tir khi thai bai rac nhu cac khu vuc ¢6 dia hinh thap va
thoai. O kich ban ndm 2027, sau 5 ndm ké tir nim 2022 thi & tat ca cac khi thai phat sinh déu c6 nong do
giam dang ké, co thé ké dén nhu Metan giam 21,9% va H2S giam 9,6%.
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ABSTRACT
Potential Air Pollution Impacts of
Temporary Landfill Sites at Ha Long City, Quang Ninh Province

Tran Anh Quan'*, Nguyen Thi Hong Ngoc?

'Hanoi University of Mining and Geology, Faculty of Environment
2Vietnam National University of Agriculture, Faculty of Environment

The rapid socio-economic development of Ha Long City in recent years is associated with increasing
environmental pressures. Temporary landfill sites for domestic waste burial were built on the outskirts of
Ha Long city in the period 2016-2021 to reduce the stress on the urban domestic waste management
system. During the operation time, the temporary landfills received a large amount of waste over 858,364
tons and raised concerns about air pollution. This study assessed the potential impact on the air
environment at these landfills by combining the LandGEM landfill emission inventory model and the air
dispersion model US/EPA AERMOD. The inventory results for air pollutants from the landfills site
indicate that greenhouse gases such as Methane and CO2 will be generated with the largest volume,
followed by non-Methane organic compounds (NMOC). The total landfill gases will halve after 20 — 22
years of abandonment and fully be neutralized after 55 years. Modelling the dispersion of polluting gases
with the 2018-2021 historical meteorology data indicates that the air quality at the landfill site is at a high
risk of pollution. Besides the relatively wide range of potentially contaminated areas, the effects of
odorant gases are long-lasting and non-collectable.

Keywords: Landfill site; environment impact assessment; pollution; air dispersion; AERMOD.
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