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Bai nghién ciiu

Nghién ctiru mé phéong mui tir d6 dé xuat khodng cach cach ly mui
cho mét sé chat 6 nhiém chinh (NH5; H,S; CH3SH) cho cac co s&
chan nuéi heo: Ap dung tai Thanh phé Hé Chi Minh
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TOM TAT

Thanh phé H6 Chi Minh la 1 trong 5 thanh phd 6n nhét Viét Nam, cé téc do tang trudng kinh té
cao va tap trung dong dan nhat Viét Nam. Tinh dén nam 2019, TP. HCM hién c6 8,99 triéu dan vai
24 quan, huyén. Theo s6 liéu thong ké, nam 2018, TP. HCM cé téng dan heo la 290.152 con. Do dac
thi la la dia phuong manh vé cac hoat dong cong nghiép va dich vu nén TP HCM chu trong phat
trién cac trang trai chan nuéi tap trung vdi s lugng ca thé trong dan 16n va han ché cac ho chan
nudi nho lé. Cac trang trai chdn nudi chd yéu tap trung tai cac quan, huyén Ct Chi, Hoc Mon, Binh
Chanh, Can Gig, Nha Be. Bac thu cac trang trai chan nudi heo tai TP HCM la hé théng xUr ly chat thai
chua hiéu qua va ndm xen ké trong khu dan cu nén van dé moi truong cling dang la thach thiic
|6n cho chinh quyén thanh phé vi mui hoi ti cac trang trai nay theo hudng gié gay anh hudng rat
|6n dén moi trudng xung quanh. Muc dich chinh clia nghién ctu nay do la tinh toan phat thai mui
tU c4c trang trai chan nudi heo dugc khao sat va méd phong lan truyén mui tir dé xay dung khoadng
cach cach ly mui an toan cho céc trang trai chan nudi heo trén dia ban TP. HCM.

Két qua nghién ctiu cho thay rang, néng doé cac chat H,S, CH3SH, NH3 tlr cac co s& chan nubi cd
quy m6 ti 50 dén 200 con va tur trén 200 dén 500 con déu thap hon ngudng cho phép quy dinh
tai QCVN 06:2009 BTNMT vé cac chat doc hai trong khdng khi xung quanh. Boi véi ca sa chan nubi
¢ quy md t trén 500 dén 1.000 con va quy mé tl trén 1.000 con cé khoang cach cach ly téi thi€u
lan luot la 230m va 650m. TU cac két qua nghién clu trén, mot quy trinh tinh toan khoang céach
céch ly vé sinh mui clng da dugc xay dung dé cé thé dp dung cho céc dia phuong khac.
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MuUi, Chan nudi heo

DAT VAN DE

La thanh phé 16n nhét ca nude, TP. HCM la dau tau
ca nudc vé t6c do phit trién kinh t€ - dich vy, vin hod
- xa hoi va khoa hoc - ky thuit. Téc d6 ting trudng
téng san phdm trén dia ban (GRDP) cta Thanh phé
H6 Chi Minh nam 2018 dat 8,3%. Trong d¢ t6c do
tang trudng trung binh ndm 2017 ctia cc nganh dich
vy, cong nghiép - xay dung va ndng nghiép lan lugt 1a
7,38%, 7,17% va 5,93%. Cung véi viéc phat trién vugt
bac vé kinh t&, TP. HCM dang phai d6i mat véi van
dé 6 nhiém moi trudng trdm trong. PG 1a vén dé 6
nhiém moi trudng tl cic nha may, khu cong nghiép
do st dung cdng nghé lac hiu, 6 nhiém giao thong do
mat do giao thong cao, cic phuong tién qué nién han
st dung va hé thong dudng sa chua phat trién. Ngoai
ra, nganh nong nghiép, dac biét la nganh chin nudi
heo trén dia ban TP. HCM ciing da va dang gay ra cac
van dé moi truong nghiém trong d6 1a 6 nhiém mui
do céc co s6 chan nudi nay ndm xen ké trong cic khu
dan cu, khong c6 hé thong xt 1y chét thai chan nudi

hgp vé sinh.

Theo s6 liéu ti téng cuc théng ké, nam 2018 Viét Nam
€6 tong 6 28.151.948 con heo, ting 2,7% so v6i cung
ky ndm 2017. Trong khi d6 tai TP. HCM t6ng dan heo
1a 290.152 con dugc nudi tai 1.145 co sG chan nudi
vGi quy mo tl 50 con trd 1én, véi s6 lugng heo thit
la 244.680 con, heo nai la 40.863, heo duc gidng la
4.609'. Ngay 17 thang 02 nim 2020, Uy ban nhén dan
thanh phé ban hanh Quyét dinh s6 545/QD-UBND
vé thuc hién dé 4n Téi co cdu lai chan nuoi heo trén dia
ban thanh phd giai doan 2020-2025. Theo d6 muc tiéu
cu thé dén ndm 2025 duy tri tong dan heo 1a 200.000
con véi quy mo trung binh 200 con/h, tip trung trén
dia ban cic huyén Cu Chi, Héc Moén, Binh Chéanh,
Cén Gio, Nha Be.”

Trong chan nu6i heo, mui phat sinh cha yéu ti qua
trinh tiéu hod thiic 4n va tu chét thai ca heo gém
phan va nudc tiéu. Céckhi HpS, NH3, CH3SH tii hoat
ddng chin nudi heo 1a moét trong nhiing chat gay ra 6
nhiém mui trong moi trudng khong khi xung quanh.
Hién nay, cic ¢ s6 chidn nuo6i heo tai TP. HCM chu

Trich dan bai bao nay: Tam N T, Bang H Q, Khué V H N, Thuy N T T. Nghién cttu mé phéng mui tir dé dé
xuét khoang cach cach ly mui cho mét s6 chat 6 nhiém chinh (NH3; H,S; CH3SH) cho cac o sé chan
nudi heo: Ap dung tai Thanh phé Hé Chi Minh. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(1):323-335.
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yéu tap trung tai cac huyén Binh Chanh, Héc Mon,
Cu Chi va ndm xen ké trong khu dan cu nhung da 6
lai khong c6 hé théng xi ly chét thai chan nudi dat
yéu ciu nén mui phat sinh ti cdc co s& chidn nu6i nay
dang la thach thtic d6i v6i cac co quan quan ly moi
trudng. Cuc chan nudi Viét Nam da ban hanh Quyét
dinh 56 397/QD-CN-MTCN vé “Ban hanh huéng dan
phuong an bdo vé moéi truong trong khu chian nuoi
tap trung”>, quy dinh cu thé vi tri, dia diém x4y dung
chudng trai. Quy dinh nay chi r6: d6i véi co s& chin
nudi thuong phdm phai xay dung céch biét, cach xa
bénh vién, trudng hoc, chg, cong s va khu dan cu
dong ngudi va duong giao thong tién tinh, lién huyén
it nhat 100m. Tuy nhién, quyét dinh nay chi quy dinh
khoang cach t6i thiéu ma khong quy dinh s6 lugng ca
thé trong dan vi tai lugng phat thai ctia dan heo c6 s6
lugng 100 con 14 khac so v6i dan heo 1.000 con. Do
d6 khoang cach 100m c6 thé an toan moi truong déi
vdi ¢o s chin nuoi 100 con nhung ¢é thé khong con
an toan moi truong doi véi co s¢ chidn nudi 1.000 con.
Tai Viét Nam da cd cdc nghién cttu ddnh gid va dé xuét
céc giai phdp nham gidm thiéu 6 nhiém nudc thai va
chat thai ran phat sinh tit hoat dong chan nudi. Tuy
nhién, nghién ctu vé danh gia kha nang lan truyén 6
nhiém mui tit hoat dong chin nuéi nhdm xay dung
khodang cach cach ly mui d6i v6i khu vic xung quanh
van chua dugc quan tim nghién ctiu, d6 la tinh méi
ctia nghién ctu nay.

Vi vay, muc dich ctia nghién ctiu nay la (i) Tinh todn
lugng phat thai HpS, NH3, CH3SH tii cac ¢ s chian
nudi heo; (ii) Sau d6, mé phong lan truyén H, S, NH3,
CH3SH ddi v6i hoat dong chan nu6i heo bing mo
hinh TAMP - AERMOD (iii), va xdy dung khoang
cach cach ly mui cho céc co s& chan nuéi heo.

PHUONG PHAP VA SO LIEU

Théng ké phat thai

Hién nay, trén thé giéi c6 nhiéu phuong phap khac
nhau dé€ tién hanh kiém ké phat thai cho cdc nguédn.
Tuy nhién méi phuong phdp phu thudc thoi gian
thuc hién, kha ndng tai chinh va nang luc khac nhau.
Chdng han nhu ddi v6i nguén diém, phuong phép
gidm sat phat thai lién tuc doi hoi di lién do dac lién
tuc tit nguon thai. Déy 1a phuong phdp t6t nhat dé
kiém ké phat thai, tuy nhién do han ché vé ngudn
nhén lyc va tai chinh nén rit khé thuc hién. Trong
khi d6, cac phuong phap kiém ké khéc thi doi hoi it
dii liéu ddu vao hon. Vi vay, cac phuong phdp cé thé
dugc thay déi tuy theo dii liéu c6 dugc. Trong nghién
ctiu nay, nhém nghién cttu sti dung mot cach tiép cin
hop ly dé thuc tinh todn phat thai cho cic co s chan
nuoi, d6 la phuong phép st dung hé s6 phat thai.
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Dai véi cac co s¢ chdn nudi, nhéom nghién ctiu su
dung cdc huéng dan kiém ké khi thai caa US EPA-
AP 42, EMEP/EEA air pollutant emission inventory
guidebook-2019. Do sy khac nhau vé trong lugng ctia
cd thé heo nén hé s6 phat thai trong nghién ctu nay
dugc tham khao ti két qua nghién ctiu cia H6 Minh
Diing va cong sy, 2018 # nhu Bang 1.

Thai lugng phat thai ctia nguén diém dugc tinh bing
cdng thiic:

E=ARXEF (1)

Trong d6: E: Miic d6 phat thai (g/ngay); EF: Hé s
phét thai (g/con.ngay); AR: SS lugng heo trong méi
co sG chan nudi, (con).

Dé phuong phép dat dugc do tin cy cao thi cdn thu
thép thong tin diy du bing cac phiéu phong vén truc
tiép tli cac co s& chan nudi, bao gom cic yéu t6 sau:
Vi tri dia Iy (toa dd), S6 lugng ca thé heo trong co s&
chédn nuoi; Hé thong xtt ly mui, Khodng cach hién tai
tl cd s¢ chan nudi dén khu vyc xung quanh. Vi han
chévé kinh phi cing nhu thoi gian va nhén luc, khong
thé thuc hién diéu tra tit ca cic co s& chidn nudi, nhdm
nghién ctiu stt dung cong thiic Taro Yamane (1973) d€
tinh todn s6 lugng miu cin diéu tra:

N
(14N xe?)

n= )
Trong do: n: s6 lugng mau cin diéu tra; N: téng s6 ho
chédn nuoi heo; e: sai s6 cho phép. T cong thiic (2),
tinh todn dugc s6 lugng mau can thyc hién khao sit
1a 12 phiéu vé6i do chinh xac 1a 97%.

Theo nghién cdu ctia Truong Thanh Canh (2010) %7,
6 4 loai co s& chan nudi dugc chia theo quy mo tu
dudi 10 dau lgn dén hon 200 dau lon trén méi co sé.
Tuy nhién dya vao tinh hinh thyc té tai TP. HCM ti s6
liéu thong ké ctia Phong tai nguyén & Mdi trudng cac
quén huyén va Quyét dinh s6 545/QD-UBND vé Dé
4n tai co cdu nganh chdn nudi heo trén dia ban TP.
HCM giai doan 2020 - 2025 thi muc tiéu dén nim
2025 quy mo chin nudi binh quin dat 200 con/ho,
gidm déan cac hoat dong chan nudi nho 1é&. Do do,
trong nghién ctiu nay nhom da thuc hién khao sat,
tinh todn phat cho 5 loai co s& chdn nudi nhu Bang 2.

M6 hinh khi tuong TAMP

M6 hinh TAPM, md hinh du bdo khi tugng va lan
truyén 6 nhiém khong khi ba chiéu, dugc phit trién
bdi T6 chiic nghién ctiu va khoa hoc khéi thinh vugng
chung (CSIRO) & Uc dé€ st dung trong nghién ctiu
chét lugng khong khi & quy mé dia phuong, khu vic
hogc lién khu vuc®. Gén day, mot phién ban nang
cao ctiia TAPM c6 tén TAPM-CTM ciing dugc CSIRO
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Bang 1: Hé s phat thai H,S, NH3, CH;SH tir hoat dong chidn nuéi heo (g/con.ngay) >

Loai vat nudi H,S NH3 CH3SH

Heo 0,149 0,800 0,086

Bang 2: Quy mé cao s& chan nudi va sé phiéu khao sat’

STT Quy mo6 co s6 chdn nuoi Tong dan S6 ho S6 phiéu khao sat
1 Tt 50 dén 200 con 186.205 1.145 3
2 T trén 200 dén 500 con 3
3 Tt trén500 dén 1.000 con 3
4 T trén 1.000 dén 10.000 con 2
5 Tt trén 1.000 con 1

Hinh 1: Mién tinh khu vuc nghién ctu tr mé hinh TAPM
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phdt trién d€ bao gém céc tuy chon st dung co ché
quang héa Lurman, Carter va Coyner (LCC) hodc
Carbon Bond 4 va 5 (CB4, CB5) . TAPM ban dau chi
c6 thanh phan quang héa B¢ phan ting chung (GRS)
dugc don gian hda, dua trén cac nghién ctiu budng
khéi. Thanh phan khi tugng cia TAPM la mét mo
hinh phuong trinh khong thé nén, tly y khong thuy
tinh, véi toa do doc theo dia hinh cho mé phong ba
chiéu. Cac qud trinh vi vat Iy cia ddm may / mua /
tuyét, dong ctia hon loan, tan cay va dét do thi va dat,
va cac thong lugng biic xa dugc mo hinh hoa va tham
s6 hoéa trong cic phuong trinh. Giai phdp mé hinh
cho gi6, nhiét d¢ do tiém ning va d6 &m cu thé, bi
anh hudng mot cach yéu 6t véi thoi gian gdp dién ti
24 git d6i véi cac gia tri dau vao quy mo khai quat ctia
cac bién nay. D liéu mdy cht khi tugng phén tich lai
toan cdu nhu ERA-tam thoi hodc NCEP (Trung tam
du bdo moi trudng qudc gia) cé thé dugc diéu chinh
dé stt dung v6i TAPM. Hinh 1 la mién tinh ctia khu
viic nghién ctiu dugc stt dung cho mé hinh TAPM,
kich thudc ctia mién tinh 1a 100km x 100km, chia lam
40 6 luéi véi kich thudc méi 6 1uéi 1a 2,5km x 2,5km.

Mé hinh mé phéng lan truyén 6 nhiém
khéng khi AERMOD

Mo hinh AERMOD - The AMS/EPA Regulatory
Model (AERMOD) dugc thiét ké dé hé trg cho
chuong trinh quan ly cia Cuc Bao vé Moi truong Hoa
Ky (US-EPA). M6 hinh gém 3 thanh phan: AERMOD
(M6 hinh phén tin AERMIC), AERMAP (Céng cu
dia hinh cia AERMOD) va AERMET (Cong cu khi
tugng cia AERMOD). Tl ndm 1991, mo hinh AER-
MOD da dugc phat trién bdi Co quan Khi tugng va
Cuc Bao vé Moi truong Hoa Ky. Mot nhém cac nha
khoa hoc (goi titla AERMIC) da hgp tac xay dung mo
hinh AERMOD. AERMOD dugc sti dung chinh thtic
vao 9/12/2005 sau 14 nam nghién ctiu va hoan thién.
Mo hinh AERMOD gém mot loat cac lya chon cho
viéc m6 phong chdt lugng khong khi tac dong boi cac
nguén thai, xay dung cac lya chon phé bién cho nhiéu
tung dung. AERMET xt ly cdc di liéu khi tugng bé
mat va trén cac tdng khac nhau, cho phép tinh cac
tham s6 déc trung ctia khi quyén theo mo hinh Monin
— Obukhov. File khi tugng gém hai loai file sau: sur-
face met data file (*.sam) la céc s6 liéu quan tric duge
ghi nhin sau méi gio bao gém cac loai dit liéu sau:
huéng gid, van tdc gid, nhiét do khong khi, do dm,
dp sudt khi quyén, lugng mua, do che phtl ctia may,
biic xa mat trdi; file upper air met data file (*.ua) la di
liéu dugc quan trac 2 14n trong ngay vao luc 0 GMT
(7:00 LST) va 12 GMT (19:00 LST) bao gém di liéu
vé d6 cao xdo tron. AERMAP dugc tich hgp cdc mo
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hinh cé lién quan t6i dia hinh, anh hudng cua vét khoi
khi tiép xtc v6i bé mit doi nui. AERMET két hgp di
liéu tit WebGIS dé€ tao ra file dia hinh cho mé hinh.
Tu nhiing d liéu trén, AERMOD sé dua ra két qua
mo6 phong duéi dang hinh dnh khong gian 2 chiéu, 3
chiéu va xuit ra thong qua Google Earth, gitip ngudi
dung dé dang nhan théy nhiing téc dong cua khi thai
1én khu vic khao sat '°. Hinh 2 thé hién diéu kién dia
hinh ctia khu vuc nghién ctu, diéu kién dia hinh dugc
md hinh AERMOD ldy truc tiép tii Google Earth lam
dau vao cho m6 hinh AERMOD, khu vuc mé phong
¢6 kich thude 50km x 50km chia lam 100 6 ludi cé
kich thude 500m x 500m, bao trium cac trang trai chan
nuoi dugc khao sat.

Tinh toan khoang céach cach ly mui

Sau khi da chay mo6 hinh mé phong chét lugng khong
khi (md hinh d4 dugc hiéu chinh, kiém dinh), két qué
mo phong sé duge so sanh v6i Quy chuédn ki thuit
qudc gia vé mot s6 chit doc hai trong khong khi xung
quanh QCVN 06:2009/BTNMT !! nhu Bang 3.

Néu két qua vugt qua quy chudn cho phép, sé tién
hanh tinh toan khodng cach cach ly mui an toan ti co
sG chdn nudi dén khu vyc xung quanh. Theo Quyét
dinh s6 3733/2002/QD-BYT vé viéc ban hanh 21 tiéu
chuéin vé sinh lao ddng, 05 nguyén tic va 07 thong s6
vé sinh lao dong ctia B trudng Bo Y t€ vao ndm 2002
da dinh nghia khoang cach bao vé vé sinh la khoang
cach t6i thiéu dugc tinh méc tit ngudn phat thai trong
nha, xudng san xuit hodc diy chuyén céng nghé téi
khu dan cu. Vi vay, dé€ xac dinh dugc khoang cach
cach ly mui an toan, nghién ctiu sé do khoang cach 16n
nhdt ti mép cd s& chan nuoi dén dudng ranh gidi gitia
ving vugt quy chudn va vung dat chudn nhu Hinh 3.

Kiém dinh va hiéu chinh mé hinh TAMP -
AERMOD

Dii liéu khi tugng dung d€ hiéu chinh kiém dinh mé
hinh TAMP dugc thu thép tii tram khi tugng Tan Son
Hoa cho ndm 2017. Tuong tu, di liéu khi tugng dau
vao cho m6 hinh TAPM ciing dugc tai xuéng trong
cung thoi gian ti trang web cta CSIRO, day 1a khi
tugng quan trac toan cau dugc cung cip bsi Co quan
khi tugng Uc.

Sau khi m6 hinh TAMP dugc hiéu chinh véi bo thong
s6 phithgp nhét, nhom nghién ctu tién hanh chay mé
phong khi tugng cho khu vuc nghién ctiu, két qua tu
mo hinh TAMP d€ lam d4u vao cho moé hinh AER-
MOD, két qua m6 phong ciing dugc kiém dinh lai &
dam bdo tinh chinh xéc cia mé hinh TAMP.

Céc cong thiic thong ké c6 thé dugc st dung d€ danh
gid do chinh xac ctia md hinh (chi s6 RMSE, MAPE
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Hinh 2: Diéu kién dia hinh khu vuc nghién ctu sit dung trong mé hinh AERMOD

Bang 3: Quy chuan ky thuat Quéc Gia vé mét sé chat doc hai trong khong khi xung quanh

TT Thong s6 Cong thiic héa hoc
1 Amoniac NH;3

2 Hydrosunfua H,S

3 Methyl mecarptan CH3SH

Thoi gian trung binh ~ Nong dé cho phép
(ug/m®)

1gio 200

1gio 42

1 gio 50

va R?) vé6i Pi la gid tri md phong, Oi la gid tri quan
trac va N (n) 1a s6 lugng chudi s6 liéu:

Cong thtic RMSE tinh bién d6 trung binh cta sai s6
mo phong:

1

v L (Pim 0i)? 3)

M=

RMSE =
1

Cong thic MAPE tinh sai s6 phan tram tuyét doi
trung binh:

1 & [ |Pi= 0l
MAPE = — — x1
) ( =l 00) @

Heé s6 R d€ danh gia sy tuong quan gilia gid tri mo
phoéng va quan trac:

Lt (Pi—Pi) (0i-0i)

\/z (Pi—ﬁi)zZ(Oi—O_i)z

KET QUA VA THAO LUAN

Tinh toan phat thai tir cac co sé chan nudi
Sau khi tién hanh phan loai quy m6 co s& chdn nudi,
tinh todn s6 lugng mau can diéu tra, khdo sit thyc t&
va tién hanh tinh todn phat thai tling co s& chan nuéi.
Két qua tinh todn tai lugng phat thai cta tiing co s&
chén nuoéi nhu Bang 4, K&t qua tinh todn phat thai nay
sé lam dau vao cho mé hinh AERMOD, phuc vu méd
phong lan truyén mui va nghién ctu tinh toan khoang
cach cich ly mui.

K&t qua hiéu chinh va kiém dinh mé hinh
Mé hinh TAPM

Két qua md phong khi tugng tii mo6 hinh TAPM dugc
so sdnh v6i két qué quan tric tai tram Tan Son Hoa.
Két qua kiém dinh nhiét d6 tit mé hinh TAPM dugc
thé hién nhu Hinh 4.

Két qua mo6 phong nhiét d6 va van téc gié tii mo hinh
TAPM cho thdy gia tri m6 phong kha t6t so véi két qua
quan trdc, v6i téc do gié nho nhét gan bang khong, va
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Hinh 3: Tinh todn khodng céch cach ly mui

Bang 4: Théng ké phat thai cac co s& chan nudi da thuc hién khao sat

Google Earth

,

STT Ky Qui mo6 Dién S6 lugng  Phat thai  Phit thdi H,S  Phat thai CH3SH
hiéu tich heo (con) NH3 (g/ngay/ m?) (g/ngay/ 'm?) (g/ngay/ m?)
(m?)
1 TT1 Tu50dén200con 4500 155 0,028 0,005 0,003
2 TT2 113 100 0,708 0,132 0,076
3 TT3 137 103 0,601 0,112 0,065
4 TT4 Tu trén 200 dén 173 231 1,068 0,199 0,115
500 con
5 TT5 252 210 0,667 0,124 0,072
6 TT6 200 200 0,800 0,149 0,086
7 TT7 Tu trén 500 dén 1982 991 0,400 0,075 0,043
1.000 con
8 TT8 1680 1.000 0,533 0,099 0,057
9 TT9 1035 1.150 0,889 0,166 0,096
10 TT10 T trén 1.000 dn 2206 2.251 0,816 0,152 0,088
duéi 10.000 con
11 TTI11 3840 2.954 0,615 0,115 0,066
12 TT12 Tu trén 10.000 250.000 18.000 0,058 0,011 0,006

con
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Hinh 4: Tuang quan nhiét do gitra gia tri md phéng bang mé hinh TAPM va quan tréc tai tram Tan Son Hoa

t6c do gid trung binh cho cac thdng vao khoang 2 m/s,
dii liéu nhiét d6 véi do tuong quan cao, gia tri R? theo
git 14 0,82, nhiét d6 quan trac va mo phong c6 gid tri
trung binh, d¢ 1éch chudn, nhiét d6 cao nhét va nhiét
d0 thap nhét gin gidng nhau véi sai s6 vao khoang +
1°C.

Mé hinh AERMOD

Két qua mo6 phong tiit mé hinh AERMOD dugc so
sanh v6i gid tri quan tric tai Xi nghiép Chan nu6i
Pong Hiép, huyén Ca Chi va h¢ chidn nuoi heo Huynh
Phyng Nga, xd Pham Vin Hai, Binh Chénh theo
Bang 5. Tét cd cic gia tri MAPE cho H,S, NHj3,
CH3SH déu nam trong khoang 4 15% vi vy mé hinh
AERMOD c6 dt kha ning moé phong mui khu cho vuc
nghién ctu.

Két qua mé phéng lan truyén va tinh toan
khoang cach cach ly mui

Nghién ctiu di tién hanh mdé phong lan truyén cac
chit gay mui cho 5 quy mo trang trai tit d6 danh gia
nodng do cac chit theo QCVN 06:20009/BTNMT. Céc
trudng hgp c6 néng d6 moé phong cao hon so véi
QCVN sé dugc tinh toan xdc dinh va dé xuit khoang
cdc cach ly mui d6i véi cac chat HpS, NH3, CH3SH.
Do dnh hudng béi diéu kién khi tugng tai khu vuc
nghién ctu, cic chit 6 nhiém c6 xu hudng lan truyén
heo hudng Tay Bic vi hudng gié chinh 1a huéng Dong
Nam. Két qua mo6 phong lan truyén néng do cac chit

gay mui nhu ndi dung sau:

Két quda mé phéng lan truyén H,S

Hinh 5 thé€ hién két qua mé phong lan truyén nong
dd H;S cho tiing quy mo trang trai, d6i véi cac trang
trai c6 quy mo tii 50 dén 200 con va tui trén 200 dén
500 con (I) thi két qua md phong lan truyén H,S
trung binh 1 gi& cao nhit lan lugt 12 12,2 pg/m?3
va 7,22 pg/m? déu thip hon ngudng cho phép theo
QCVN 06:2009/BTNNMT trung binh 1 gio la 42
pg/m3, tuy nhién d6i v6i trang trai c6 quy mo tit
50 dén 200 thi gid tri nay ngang bang véi ngudng
giy mii ctia Hoa Ky (12,15 ug/m?). D8i véi trang
trai c6 cac quy mo ti trén 500 dén 1.000 (II); ti trén
1.000 dén 10.000 (I11); va trén 10.000 con (IV) thi két
qud mo6 phong lan truyén H,S trung binh 1 gid cao
nhit 1an lugt 1a 52,8 pg/m3, 98,98 ug/m3 va 106,0
pg/m? déu vugt ngudng cho phép theo quy QCVN
06:2009/BTNNMT tii 1,24 dén 2,5 14n va vugt tii 4,29
dén 8,7 lan néu so sanh véi ngudng gy mui cua Hoa
K.

Két qua mé phdng lan truyén CH;SH

Hinh 6 thé hién két qua mé phong lan truyén nong
dd CH3SH cho tling quy md trang trai, d6i véi cac
trang trai c6 quy mo ti 50 dén 200 con va ti trén
200 dén 500 con (I) thi két qua mo6 phong lan truyén
CH3SH trung binh 1 gid cao nht lan lugt la 7,04
pg/m?3 va 4,16 pg/m?® déu thap hon ngudng cho phép
theo QCVN 06:2009/BTNNMT trung binh 1 gic 14 50
pg/m?, tuy nhién néu so sinh véi ngudng gay mui ctia
Hoa Ky (3,15 ug/m?) thi cac trang trai nay vugt tit 1,3
dén 2,2 1an. Doi v6i trang trai c6 cac quy mo ti trén
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Bang 5: Két qua kiém dinh mé hinh AERMOD

Chi tiéu Cos6chinnuéi  Hé sd kiém dinh MAPE (%)
NH3 HzS CH3SH Yéu cau
MAPE TT1 -8,30 12,04 9,75 <£15%
TT12 12,30 11,10 10,00
Ve ] o t
et s et e Nl P el e e Rvor G (el ol oy el o elon e el el s ey ol oo ol 1 £
I i
i , I
K i !
& | i
it 5 i
Sa1 H 5
i | i
K | !
i HO
- —
w1 o om e et e -
z |
| ;::: ]
i .
i il il
H| {fe £
I 0 ! :
! i i
! il I : i
i . : i
S— ) —
Hinh 5: K& qua mo phong lan truyén ndng do H,S cho cac quy mé trang trai.
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Hinh 6: K&t qua m6 phong lan truyén néng dé CH3SH cho cac quy mé trang trai.
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500 dén 1.000 (II); ti trén 1.000 dén 10.000 (III); va
trén 10.000 con (IV) thi két qua mo6 phong lan truyén
CH3SH trung binh 1 gi¢ cao nhat lan lugt la 30,4
pg/m?3, 57,1 ug/m?3 va 30,8 pg/m? chi co trang trai co
quy mo tli trén 1.000 dén 10.000 con 1a vigt ngudng
cho phép theo quy QCVN 06:2009/BTNNMT, tuy
nhién néu so sanh v6i ngudng giy mui ctia Hoa Ky
thi 3 trang trai nay déu vugt tii 9,6 dén 18 lan.

Két qua mé phdng lan truyén NH;

Hinh 7 thé€ hién két qud m6 phong lan truyén néng
dd cac chit NH3 cho tiing quy mo trang trai, doi
VGi céc trang trai ¢6 quy mo tii 50 dén 200 con va
ti trén 200 dén 500 (I) con thi két qua mo phdng
lan truyén NH;3 trung binh 1 gi¢ cao nhét 14n lugt
12 65,5 pg/m> va 38,7 ug/m> déu thdp hon ngudng
cho phép theo QCVN 06:2009/BTNNMT trung binh
1 gi 12 200 ug/m>. DGi véi trang trai c6 cic quy mod
ti trén 500 dén 1.000 (II); tu trén 1.000 dén 10.000
(III); va trén 10.000 con (IV) thi két qua mo phong
lan truyén NHj3 trung binh 1 gi® cao nhét lan lugt 1a
42,8 pg/m3, 531 pg/m> va 287 ug/m3 nhu vay cac
trang trai c6 quy mo ti trén 1.000 dén 10.000 va trén
10.000 con la vugt ngudng cho phép theo quy QCVN
06:2009/BTNNMT tui 1,4 dén 2,6 1an.

Nhu vy, cac trang trai ¢6 quy mo chin nudi tii 50
dén 200 con va tif trén 200 con dén 500 déu cé két
qué mo phong lan truyén cac chit HpS, NH3, CH3SH
thép hon ngudng cho phép ciia QCVN 06:2009/BT-
NTM, do d6 cac trang trai c6 quy mé nhu trén chi can
ap dung Quyét dinh s6 397/QD-CN-MTCN (khoing
cach t6i thiu 100m), d6i v6i céc trang trai c6 quy
mo chdn nudi ti trén 500 dén 1.000 con (H,S vuot
ngudng), tit trén 1.000 con dén 10.000 con ( H,S,
CH3SH, NHj3 vugt ngudng) va trang trai c6 quy mo
trén 10.000 con (H,S, NH3 vugt ngudng) nghién ctiu
nay sé tién hanh tinh toan xac dinh khoang cach cach
ly mui.

Két qua tinh todn khodng cdch cdch ly mii

Theo két qua m6 phong lan truyén céc cht tii Hinh 8,
trang trai chan nu6i c6 quy mo ti trén 500 dén 1.000
con, nong d6 Hy S cao nhat trung binh 1 gio m6 phong
dugcla 52,8 ug/ m?, tit d6 xé4c dinh dugc khodang cach
xa nhdt ti vi tr{ trang trai dén khu vuc c6 nong do
bing QCVN 06:2009/BTNMT (42ug/m3) la 230m.
Déi véi trang trai c6 quy mo tii trén 1.000 dén 10.000
con, ndng do H,S (I) cao nhat trung binh 1 gid mo
phong dugc 1an lugt 1a 98,98 ug/m3, tit d6 xéc dinh
dugc khoang cich xa nhat tit vi tri trang trai dén khu
vic ¢6 nong do bing QCVN 06:2009/BTNMT (42
ug/m?) 1a 600m, tuong ty khoang céch xa nhét tii vi

tri trang trai dén khu vyc c¢6 néng d6 bing QCVN
06:2009/BTNMT d6i véi CH3SH (II) va NH; (I11) lin
lugtla 510m va 650m. Ddi véi trang trai c6 quy mo tu
trén 10.000 con, ndng do HyS cao nhét trung binh 1
gid mod phong dugc 1an lugt 12 106,0 ug/m?, tit d6 xéc
dinh dugc khoang cich xa nhit tii vi tri trang trai dén
khu vic c6 néng d6 bang QCVN 06:2009/BTNMT
(42 ug/m?) 1a 650m, tuong ty khoang cach xa nhét ti
vi tri trang trai dén khu vuyc ¢6 néng d6 bing QCVN
06:2009/BTNMT d6i v6i NH; (IV) lan lugt a 400m.
T cédc két qud mo6 phong lan truyén va tinh toan
khodang céch cach ly, c6 thé thdy dugc nong do cac
chét gy mui va khoang cach cach ly clia céc trang
trai khong chi phu thu¢c vao quy moé (s6 lugng heo
trong dan) ma con phu thudc vao dién tich chudng
trai chdn nudi heo. Ngoai ra diéu kién dia hinh va khi
tugng cing 13 1 mét yéu t6 dnh huéng dén néng do
va huéng lan truyén cdc chét 6 nhiém.

Xay dung quy trinh toan toan khoang cach
cach ly mui déi véi cac co s& chan nudi
Khodng cdch cdch ly téi thi€u déi véi cdc co'sé
chan nuéi.

Tu két qua md phong lan truyén néng do cac chat
H,S, NH3, CH3SH cho tling quy md co s& chan nuoi
va két qua tinh toan khoang cich cich ly mui theo
QCVN 06:2009/BTNMT tai Muc II1.3, nghién ctiu da
téng hop khoang cach cach ly mui phit hgp véi tling
quy md cd s6 chin nudi nhu Bang 6.

Quy trinh tinh todn khodng cdch cdch ly mui
déi vai trang trai chdn nuéi heo

T két qua mo phong va tinh todn khoang cach cach
ly mui t6i thiéu gitia co s& chan nudi heo va khu dan
cu xung quanh dp dung cho khu viic TPHCM, nghién
ctiu da x4y dung mot quy trinh tinh toan khoang cach
cach ly mui déi véi co s¢ chan nudi heo nhu Hinh 9,
céac dia phuong khac (ddc biét cdc dia phuong c6 thé
manh vé€ nganh chin nuéi gia suc, gia cAm) c6 thé p
dung dé tinh toan khodng céch cach ly mui.

KET LUAN VA KIEN NGHI

Nghién ctiu da tinh todn phat thai cac co s¢ chin nuoi
tai TP. HCM va mo6 phong lan truyén cac chat gay mui
bang mé hinh TAPM-AERMOD. Két qui mé phong
lan truyén mui sau d6 dugc st dung d€ tinh todn
khoang cach cach ly mui gitta co s& chin nudi va khu
vic xung quanh. Két qua m6 phéng lan truyén nong
dd H,S, CH3SH, NH3 cho thiy cac co s6 chan nudi cd
quy mo tii 50 dén 200 con va tit trén 200 dén 500 con
déu thap hon ngudng cho phép quy dinh tai QCVN
06:2009/BTNMT vé cac chat doc hai trong khong khi
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Hinh 8: K&t qua tinh toan khodng cach cach ly cac chat gay mui ddi vai cac quy mé trang trai.

xung quanh. Co s chin nuéi c6 quy mo tu trén
500 dén 1.000 con c6 nong do HpS md phong duge
cao hon ngudng cho phép cia QCVN 06:2009/BT-
NMT, do dé khoang cach cach ly t6i thiéu tit co s
chén nudi dén khu viyc xung quanh la 230m. Co sg
chén nudi ¢ quy md ti trén 1.000 dén 10.000 con
c6 nong do H,S, CH3SH, NH3 mo6 phong dugc cao
hon nguéng cho phép cia QCVN 06:2009/BTNMT,
do d6 khodng cach cach ly t3i thiéu tii co s& chin nudi
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dén khu vic xung quanh 1a 650m. Co s¢ chan nudi
c6 quy md tu trén 10.000 con c6 néng do H,S, NH3
mo phong dugc cao hon ngudng cho phép cia QCVN
06:2009/BTNMT, do d6 khoang céch céch ly t6i thiéu
tl ¢d s6 chan nudi dén khu vyc xung quanh la 650m.
Tu cdc két qua nghién ctu trén, mot quy trinh tinh
toan khoang cach cach ly vé sinh mui cing da dugc
x4y dung dé c6 thé ap dung cho céc dia phuong khac.
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Bang 6: Khoang cach cach ly mui phu hop véi ting quy mé co s& chan nudi

Quy md trang trai ~ Thong s& Thoi gian  Gid tri QCVN Khoang cach  Khoang cach
trungbinh  (ug/m?) 06:2009/BT-  céch ly t6i thi€u  cach ly phu hop
NMT v6i tliing thong  vdi trang trai
sO
T 50dén200con  NH;j 1h 0,7 - 65,6 Dat chuin
H,S 1h 0,1-122 Dat chun
CH3SH 1h 0,07 - 7,04 Dat chuin
Tl trén 200 dén  NH;j 1h 0,4 - 38,7 Dat chuin
500 con
H,S 1h 0,07 - 7,22 Dat chuin
CH3SH 1h 0,04 - 4,16 Dat chuin
Tu trén 500 dén  NH; 1h 0,4 - 42,8 Pat chuin 230m
1.000 con
H,S 1h 0,5-52,8 Vuot 230m
chuin
CH3SH 1h 0,5 - 30,4 Dat chudn
T trén 1.000 dén  NHj 1h 5,0 - 531,0 Vot 650 650m
10.000 con chuin
H,S 1h 0,99 - 98,98 Vugt 600m
chuén
CH3SH 1h 0,6 - 57,1 Vuot 510m
chuin
Ti trén 10.000 NH; 1h 3,0 - 287,0 Vgt 400m 650m
con chuin
S 1h 1,0 - 106,0 Vuot 650m
chuén
CH3SH 1h 0,3 - 30,8 Dat chuin
LOIC A M ON AERMET: A meteorological data preprocessor

Nghién ctiu dugc tai trg boi DPai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
Dé tai ma s6 C2019-24-05.

Tép thé tic gid xin cdm on dén Vién Mdi trudng va
Tai nguyén da ho trg, tao moi diéu kién thuan lgi d€
nhoém thuc hién ¢6 thé hoan thanh nghién ctu, xin
cam on Pai hoc Qudc gia TP. HCM da cdp kinh phi
thuc hién dé tai nay.

DANH MUC TU VIET TAT

TP. HCM: Thanh phé H6 Chi Minh

TAPM: The Air Pollution Model

AERMOD: Atmospheric dispersion modeling system
MAPE: Mean absolute percentage error

RMSE: Mean squared error

CRISO: Commonwealth Scientific and Research Or-
ganisation

AERMAP: A terrain preprocessor

US-EPA: United States - Environmental Protection
Agency

NCEP: National Centers for Environmental Predic-
tion

ERA: A global reanalysis

LCC: Lurman, Carter and Coyner

QCVN: Quy chuén Viét Nam

BTNMT: B¢ Tai nguyén va moéi trudng

QDb: Quyét dinh

BYT: By té

XUNG POT LO1iCH

Nhom téc gid cam doan rang khong ¢ xung dot lgi
ich trong cong b6 bai bao “Nghién ctiu moé phong mui
ti d6 dé xuit khoang cach cich ly mui cho mot s6
chit 6 nhiém chinh (NH3; H,S; CH3SH) cho cdc co s6
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Bwéc 1: Biéu tra khio sit, thyc dia thu thip xdc dinh:
+ Dién tichtrang trai (dai = réng);
+ 86 lwong heo trong dan; trong lrong heo trung binh
+ Bién phap xir Iy miu tir trang trai [néu ca);
+ Khoangecach tir trang trai dén khu dan cu;

L8

'

Buwic 2: Tinh todn phat thii che timg trang trai chin nudi heo dya Mi phing/do khi twong cho
vao hé so phat thii Bing 1 khu viee trang trai
-
Buwéc 3: Md phéng lan truyén cic chit giy mii trong chin nudi heo o
bing mé hinh (vidu AERMOD, Gauss...) bl
\ Jf @
| ; 3 !
* = = = = = = = = = = Sosinhnéngdécicchittheo !
]
r Ty 1 QCVN 06:2009/BTNMT '
- - - ]
Buwic 4: Khoanh ving khu v e cd ning dd cac chat vwet tigu chuin l\ !
theo QCVN 06:2009/BTNMT [ T S S -
h J vy
s N
Bwéc 5: Xic dinh khodng cich cich ly mii phit hop dii véi timg quy
mi chin nuii heo theo timg khu viec cu thé
pS vy

Hinh 9: Quy trinh céc budc thuc hién tinh toan khodng cach cach ly mui déi véi hoat déng chan nudi heo.

chan nuoéi heo: Ap dung tai Thanh phé H6 Chi Minh” 4.
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5
Nhom tdc gia Nguyén Thoai Tam, H6 Qudc Bing,
Vit Hoang Ngoc Khué, Nguyén Thi Thu Thuy clung
thuc hién céc buéc khio sat, tinh todn, mo phonglan 6
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Study of odor simulation and proposed odor isolation distance for
some main pollutants (H;S, NH;, CH3;SH ) for livestock activities:
Applied in Ho Chi Minh City

Nguyen Thoai Tam", Bang Quoc Ho, Vu Hoang Ngoc Khue, Nguyen Thi Thu Thuy

ABSTRACT

Ho Chi Minh City (HCMC) is the largest city in Vietnam, with the highest economic growth rate
and the most populous density in the country. By the year 2019, HCMC currently has 8.99 million
Use your smartphone to scan this people with 24 districts. Ho Chi Minh city has robust industrial and service development; therefore,
QR code and download this article HCMC focuses on developing large-scale livestock facilities with a large number of pigs and limiting
small livestock facilities. According to statistic data, HCMC has a total of 290.152 pigs in 2018. These
livestock facilities are mainly built in Cu Chi, Hoc Mon, Binh Chanh, Can Gio, and Nha Be districts.
These livestock facilities in HCMC have inefficient waste treatment systems located interleaved with
residential areas. So that, environmental issues are also a big challenge for the city's government
because of the great influence of odor on the surrounding environment causing by the wind di-
rection.The main purposes of this study are (i) calculation of odor emissions from livestock facilities,
(i) simulation of the odor from livestock facilities , and (jii) development of the safe distance of odor
for livestock facilities in HCMC.

The study results show that, the concertrations from livestock facilitties with capacity from from 50
to 200 pigs and 200 to 500 pigs are lower than QCVN 06:2009/BTNMT. The minimum distance for
the livestock facility with capacity from over 500 to 1,000 pigs and over 1,000 pigs to the residential
area are 230m and 650m, respectively. The procedure for calculating the odor isolation distance
developing in this study could apply for other livestock facilities in other provinces, cities.

Key words: Livestock, Atmospheric pollution, TAPM model, AERMOD model, Ho Chi Minh city
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