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Abstract: Cement production and thermal power generation are two primary industries in Ninh
Binh province, but they are also among the sources of emissions that can negatively affect to local
and regional air quality. This study employs the AERMOD air dispersion modeling system to assess
the air pollution levels caused by the operations of the cement and thermal power plants in Ninh
Binh province. The results show that the highest average hourly concentrations of TSP, SO», and
NOx are 30.1 pg/mé, 73.2 pg/md, and 361 pg/md, respectively; the highest average daily
concentrations are 3.77 pg/m?, 2.17 pg/m?, and 49.0 pg/md, respectively. The predominant direction
of pollutant dispersion is towards the West and Southwest, affecting areas within Ninh Binh City
and Tam Diep City. The AERMOD model results indicate that pollutant concentrations are lower
than the relevant national technical standards. However, it is concerning that a small region within
Cuc Phuong National Park shows signs of being affected by these air pollutants. Therefore, stringent
control measures on emissions from thermal power and cement plants must be in place to ensure the
local air quality and public health.
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Danh gia lan truyén chat 6 nhiém phat sinh

tr mot s6 nha may nhiét dién, x1 mang tai tinh Ninh Binh

Ngb Anh Tuan'?, Kim Minh Thiy®, Hoang Anh Lé&",
Pham Thi Viét Anh!, Pham Thu Huyén?!
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2Ban Quan Iy Di dn Pau tw Xdy dung huyén Kim Son,
An Cu, Thuong Kiém, Kim Son, Ninh Binh, Viét Nam
3Cong ty Trdach nhiém Hitu han Tuw van k§ thudt, thiét bi va Cong nghé Méi triong Nguyén Gia,
0 02, DA7 Khu D6 thi Lé Trong Tan, Ha Déng, Ha Néi, Viét Nam

Nhén ngay 30 thang 7 nam 2024
Chinh stra ngay 12 thang 9 nam 2024; Chap nhan dang ngay 23 thang 10 nam 2024

Tém tit: San xuét xi mang (SXXM), nhiét dién 1a cdc nganh cong nghiép trong diém cia tinh Ninh
Binh, nhung dong thoi 1 mot trong nhitng ngudn phat sinh khi thai co thé anh hudng xau t6i chat
luong khong khi dia phuong va cac vung lan can. Nghién ciru nay sit dung mo hinh tinh toéan lan
truyén chat 6 nhiém trong khong khi AERMOD dé danh gia mirc d6 6 nhiém khong khi (ONKK)
do hoat ddng ciia mot sb nha may SXXM, nhiét dién giy nén trén dia ban tinh Ninh Binh. Két qua
cho thiy, ndng d6 trung binh gid (1 gid) cao nhét cua bui TSP, SO2, NOx lan luot 1 30,1 pg/m?;
73,2 pg/md; 361 pg/m3; ndng d6 trung binh ngdy (24 gid) cao nhit 1an luot 1a 3,77 pg/m3;
2,17 pg/m?; 49,0 ug/m3. Hudng lan truyén chit 6 nhiém cha yéu 1a hudng Tay - Tay Nam, véi ving
anh huong thudc dia phan thanh phé Ninh Binh, thanh phé Tam bi¢p. Cac két qua m6 hinh cho thiy
ndng d6 chit 6 nhiém & mirc thap hon nhiéu so véi cac quy chuan ky thuat quoc gia lién quan. Tuy
nhién, rat dang lo ngai trong khi mot vung nho thude khu Vuon Quoc gia Ctc Phuong c6 dau hiéu
anh huong nhe boi cac chat 6 nhiém. Do vy cin ¢ cac bién phéap kiém soat chit ché khi thai phat
sinh tir cac nha may nhiét dién, xi mang van can thiét dé dam bao khong anh huong téi strc khoe
cong ddng va moi trudong khong khi.

Tir khéa: San xuat cong nghiép, O nhiém khong khi, M6 hinh héa, AERMOD, Ninh Binh.
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1. Mé dau

Nganh cong nghiép SXXM va san xuat nhiét
dién (SXND) dong mét vai tro quan trong trong
phat trién kinh té, x3 hoi trén thé gisi [1, 2]. Tuy
nhién, khi thai tir cac co sé san xuat (CSSX) nay
c6 thé gay ra mot sd vin dé vé ONKK néu chiing
khong duoc kiém soat tot. Cac chit 6 nhidém phat

" Téc gia lién hé.
Dia chi email: leha@vnu.edu.vn
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sinh tir ngudn thai nay rat da dang, bao gdm: bui,
cac chat khi (SO2, NOy, CO, COy), cac hop chit
hitu co dé bay hoi (volatile organic compound -
VOC), cac chat hydrocarbon thom da vong
(PAHs - Polycyclic Aromatic Hydrocarbons) cac
hop chét doc hai c6 kha ning diy ung thu nhu
dioxin va furan (Polychlorinated dibenzo-para-
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dioxins - PCDDs va polychlorinated
dibenzofurans - PCDFs) [1, 2]. ONKK tir cac
ngudn thai nay gy anh hudng t61 ste khoe cua
cong ddng, ciing nhu chit lugng méi truong dat,
nuéce va sinh vat [2].

Ninh Binh 14 tinh ¢6 du hiéu vé ONKK cuc
bo tai mot sd dia phuong trén dia ban cia tinh
[3]. Cac nguon ONKK c6 thé tir cac hoat dong
cong nghiép, giao thong van tai, lang nghé [3],
tir dot rom ra ngoai dong rudng [4], tir cac nha
may SXXM va SXND [5]. Trong d6, cac nha
may SXXM va nha may SXND than “chiém ty
trong phat trién cong nghiép 16n cua tinh [6, 7].
Cac CSSX nay co dong gop ty trong phat trién
kinh té rat cao cho dia phuong [7], nhung dong
thoi cling 13 cac diém nong vé ONKK khu vuc
[5]. Nghién ctru ctia Dao va cong su (2022) cho
thdy ty 16 méac bénh viém duong ho hap trén &
tinh Ninh Binh 1a 9,2% [8]. C6 nhiéu phwong
phap dé thyc hién danh gia mic d6 gy ONKK
boi ngudn thai tir cac SXXM va SXND. Trong
d6 mo hinh khuéch tan khi quyén (AMS/EPA
Regulatory Model - AERMOD) thuong duogc sur
dung bdi tinh vu viét cua nd so voi cac md hinh
khac nhu d¢ chinh xac cao, cic thong s6 khi
tugng va ngudn thai ddc trung sin c6, tinh than
thién v6i nguoi ding, c6 phién ban mién phi dé
nguoi ding co thé st dung duoc [9]. Hé thong
md hinh AERMOD duoc khuyén nghi ding cho
cac tac dong cach xa ngudn phat thai 1én dén 50
km, va 1a m6 hinh dugc Co quan Bao vé Moéi
truong Hoa Ky (United States Environmental
Protection Agency - EPA) chip thuan cho cac
img dung nham danh gid sy tudn thu cac quy
dinh qudc gia vé kiém soat nguén ONKK [9].

Nghién ctru ndy c6 muc dich danh gia muac
d6 va pham vi anh huong cua cac chit ONKK
phd bién (TSP, SOz, NOy) phat sinh tir mot s6
CSSX la cac nha may SXXM va SXND trén dia
ban tinh Ninh Binh bang mé hinh khuéch tén khi
quyén AERMOD. Két qua mé hinh hoa vé ndng
d6 chat 6 nhidm do hoat dong ctia cac CSSX néu
trén duoc so sanh voi quy chuan hién hanh, hiéu
thém vé mirc déng gop ndng do chat 6 nhidm,
pham vi ving 6 nhiém va tir d6 c6 ké hoach
quén 1y, giam thiéu ngudn 6 nhiém nay c6 higu
qua hon.

2. Phwong phap nghién ciru
2.1. Phuong phap thu thdp va xu ly co so dir liéu

Nguon dir liéu dau vao ciia nghién ctru dudi
day bao gom:

- Su phan bd cac ngudn thai nay duge mé ta
trong Hinh 1, bao gom: nha may SXND Ninh
Binh, nha may SXXM Tam Diép, Duyén Ha 1
va 2, Vissai 1 va 2. Dit liéu vé ngudn phat thai
cua cac CSSX dang hoat dong can cé: toa do 6ng
khoi, dir liéu phat thai lién quan dugc thu thap tur
hé théng quan tric tu dong, lién tyc cia nha may
Béang 1.

- Nghién ctru ndy gia dinh toan bo cac ngudn
phat thai khong thay ddi vi tri, phat thai lién tuc,
cac gia tri dAu vao str dung trong md hinh 13 gia
tri trung binh cd nam.

- Dt liéu khi twong: thu thdp dir li€u theo gio
trong ca nam 2022 tai Trung tam Khi tuong Thiy
vin Qudc gia. Cac thong sb khi tuong thu thap
bao gém: nhiét do, do Am, khi ap, van tde gio,
hudng gio, buc xa, lugng mua, d6 che phii may.

Céc dit liéu vé& ngudn phat thai va dir liéu khi
tugng trén duoc xir Iy dé tro thanh dir lidu dau
vao cho md hinh AERMOD.

2.2. Phwong phap mé hinh hoa

M6 hinh AERMOD dugc bét dau phat trién
tir nam 1991 boi Uy ban Cai tién M@ hinh - Quy
dinh  (Environmental  Protection  Agency
Regulatory Model Improvement Committee -
AERMIC) thugc Hi¢p hoi Khi tugng thiy van
Hoa Ky (American Meteorological Society) cua
US EPA [10]. M6 hinh AERMOD dugc str dung
dé mo phong lan truyén cac chdt ONKK phd bién
(TSP, SO,, NOy) phat sinh tir cac co s SXND
va SXXM trén dia ban tinh Ninh Binh. Trong
nghién ciru nay, m6 hinh AERMOD dugc st
dung 1a phién ban cap nhat mai nhat (v.23132,
ngay 10/12/2023) cia US EPA, trén nén giao
dién cia AERMOD View phién ban 10.2. Ving
tinh toan (domain, Hinh 2a) bao phu toan bd tinh
Ninh Binh véi kich thudc chidu dai x chiéu rong
=70 km x 60 km. VVung tinh toan néu trén dugc
chia nho bao gom cac 6 ludi kich thude 200 m x
200 m. Dir liéu dia hinh dugc trich xuét tir anh
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v¢ tinh SRTM d0 phén giai 30 m va dugc nang giai 200 m cua di liéu dia hinh trung khép voi
cap lén d6 phéan giai 200 m 6 ludi bang phuong do phan giai 6 ludi ciia mién tinh ctia mo hinh.
phap ndi suy song tuyén tinh (Hinh 2b). D6 phan

100" 2007 (0840w nsrarev 0UTE T

4 H
8 £
R R
: 5
3 B

Chu giai |

l T rray uivll i

N'oTN

had may vimng

e T

8 o Ve L e N e SRR et S S

T T T T T T T . . T T » .
TR R UAE R 2] L2t s R0 Loxe IO AN MO0 WNNI0  TRNONE  SMNN00  OOO0B0  MOORON  BA00R0  MINEOD D000

Urwsasiw TV Eae )

Hinh 2. So db thudc tinh khéi chay md hinh AERMOD: (a) Vung m hinh tinh toan (domain)
lan truyén 6 nhiém; (b) Ban d6 dia hinh.

Trong phan loai ngudn, cac ngudn thai tir phat sinh tir cac ngudn thai d6 duogc tinh theo
ong khoi cua cac CSSX néu trén (cac co s& theo phan phdi Gaussian véi cong thirc (1) dudi
SXND va SXXM) duoc xem la ngudn phat thai day [11].
dang diém. Nong do trung binh cac chat ONKK

2 2
Q . Z—hes—2mze Z+hest+2mzi,
Cs{xr; Vrs Z} = \/ﬁ—ﬁcfzs . Fy. Zm=_°o [exp (— M) + exp <— (—fo)>] (1)

202 202
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Trong do:

Cs{x,; y,; z}: ndng do6 chat 6 nhiém (g/md);

Q: toc do phat thai cua ngudn (g/s);

i: toc do gié hidu dung (m/s);

Ziesr+ d0 cao dia hinh (m);

0. hé s6 khuéch tan rdi (m);

h,s: chiéu cao hiéu dung 6ng khéi (m);

F,: ham phan phéi bién (m?). ’

Ngoai ra, nghién ctru ndy gia dinh céc chat 6
nhiém lan truyén xudi theo hudng giod; tuan theo
phin bd Gauss theo phuong thang dung va
phwong ngang; cac chat 6 nhiém xét dén khong
phan ung hoa hoc v6i nhau va véi khdng khi
xung quanh; khong c6 hién tuong hap phu chét 6
nhiém vao mat dat.

Vé céc kich ban tinh toan, cac gia tri trung
binh tinh theo gio (1 gid) cao nhat va trung binh
ngay (24 gio) cao nhét dugce sir dung vi ching 1a
khoang thoi gian duge quy dinh trong Quy chuén
ky thuat quoc gia QCVN 05:2023/BTNMT vé
gié tri gi6i han tdi da cac thong sb co ban trong
khong khi xung quanh (CLKKXQ). Bén canh d6
gia tri ndng do trung binh tinh trong 8 gid cua
TSP, SO, va NOy khong dugc quy dinh, hoac gia
trj trung binh nam dugc xem 13 quéa dai dé quan
Iy chét luong khong khi ctia khu vuc. Do vay, st
dung gia tri trung binh nam s& lam cham tré trong
cong tac quan Iy moi truong dia phuong.

3. Két qua nghién ciru va thao luin

3.1. Ddc tinh cdc nguon thai tir nha mdy san xudt
xi mdng, nhiét dién va diéu kién khi twong tinh
Ninh Binh

Theo s6 liéu théng ké méi nhit nam 2024,
hién trén dia ban tinh Ninh Binh c6 6 nha may
SXXM dang hoat dong [6, 12-14]. Tuy vay
nhidu CSSX trong s6 d6 di phai tam dirng hoic
cit giam cong suét san xuit do gia nguyén, nhién
vat liéu dau vao cho SXXM tang cao. Bén canh
do, thi truong xuét khiu xi mang ngay cang thu
hep do cac nudc nhap khau Xi mang nay da
khong hodc giam nhu cau, hodc mot sd ngudn
cung tir qudc gia khac tao nén su canh tranh [6].

Trong nghién ctru nay, cac CSSX hoat dong
thuong xuyén dugc théng ké va danh gia. Thong

sO dic trung tir cac nguodn thai thudc nha may
SXXM, SXND trén dia ban tinh Ninh Binh duoc
ligt k& trong Bang 1. Theo do, trén dia ban tinh
Ninh Binh hién c6 3 nha may SXXM va 1 nha
may SXND than da va dang hoat dong [12-14].
Trong d6 nha may SXXM Visai va Duyén Ha
déu c6 2 6ng khoi phat thai cong suét 16n. S6
CSSX con lai chi c6 mot hé théng dng khoi dan
khi phéat thai ra moéi truong.

Hinh 3 thé hién biéu do khong gian 3 chiéu
giita cac dai lwong dic trung (chiéu cao 6ng khoi,
dudng kinh miéng ong khoi va tdc do phut khi
thai) cia cac dng khoi thude cac CSSX la cac nha
may SXXM va SXND trén dia ban tinh Ninh
Binh. Chiéu cao vét 1y ctia cac dng khoi ctia cac
nha mdy san xudt vao khoang 65-130 m, trong
d6 6ng khoi nha may NDNB c6 do cao 16n nhat
(h = 130 m). Puong kinh miéng dng khoi ciing
c6 su giao dong ¢ = 2,7-7,5 m, trong d6 éng khoi
nha may NDNB c¢6 duong kinh miéng 16n nhat
(¢ = 130 m). Tinh chat vat Iy nay anh hudng 16n
dén viéc phat tan cic chat 6 nhidm vao moi
truong trong diéu kién khi twong dia phuong
[9, 11]. Vi 6ng khoi c6 dudng kinh miéng nho
(NDNB) thi luu lugng thdi s€ 16n hon so voi cac
ong khoi con lai. Bén canh d6 h¢ sd phat thai (Q)
ciing 12 thong s6 co6 thé anh huong dén kha ning
phat thai (van téc phut) ctia ludng khi thai [9, 11].
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Hinh 3. Biéu db khong gian 3 chiéu giita cac dai
lwong dic trung ctia cac dng khoi thude cac co s&
san xudt nha may SXXM va nhiét dién trén dia ban
tinh Ninh Binh.
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Diéu kién khi twong dic trung (nhiét do,
hudng gio, tbc d6 gio) cua tinh Ninh Binh duoc
thé hién trong Hinh 4. Huéng gié chu dao trén
dia ban tinh chu yéu nim & goc cung phan tu thir
1 & 2, bao gom huéng Bic, huéng Dong va
Pong Pong Bic (Hinh 4a). Tan suat xudt hién
gi6 véi v = 1,5 m/s - 3 m/s vao khoang 50%
(Hinh 4b). Nhu vay c6 thé thdy tin sudt xuét hién
gi6 manh tuong ddi nhiéu trén dia ban tinh. Két
qua nay co thé doan dinh dwoc phan nao huéng

di chuyen vung ganh chiu chit ONKK chinh cac
chat ONKK 14 vé& huéng Nam, ~huong Tay, va
Tay Tay Nam ciia cac CSSX. Bién thién nhiét do
trén dia ban tinh 1a 21,5 £ 7,2 °C. Nhiét do thép
vao dau nam, sau d6 tang dan, co xu  hudng tang
cao trong khoang tir cudi thang 5 dén dau thang 8 va
sau do lai giam dan Ve cudi ndm (Hinh 4¢). Nhin
chung didu kién thoi tiét cua tinh dic trung cho khu
virc phia Nam cua ving Pong Bang Bic B9.
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Hinh 4. Biéu kién khi twgng dic trung cta tinh Ninh Binh: (a) hudng gié, toc do gio,
(b) tan suat xuat hién giod, (c) nhiét do.

3.2. Két qud mé hinh héa cdc chat 6 nhiém khong
khi (TSP, SO, NOx) phdt sinh tir nha mdy san xuat
Xi mang, nhié¢t dién trén dia ban tinh Ninh Binh

Céc két qua cia md hinh AERMOD vé lan
truyén chat 6 nhiém phat thai tir hoat dong cua
cac nha may SXXM va SXND trén dia ban tinh

Ninh Binh dugc trinh bay trong Hinh 5. Luu y
rang cac két qua dé Iya chon gia tri trung binh
(gi0, ngay) cao nhét dé trinh dién.

Két qua md hinh cho thay, nong d¢ trung
binh gio (1 gio) va trung binh ngay (24 gio) cao
nhit cta bui TSP lan luot 13 30,1 pg/m? va 3,77
pg/m3. Nhu vay murc phat thai tir cac CSSX nay
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12 ngudn nho 1¢, chua gay ra van dé ONKK, chua
vuot chudn cho phép (QCVN 05:2023/BTNMT
quy dinh gid tri trung binh 1 gio la 300 pug/m®,
gid tri trung binh 24 gio 14 200 pg/m®) ddi voi
CLKKXQ. Khu vuc tap trung néng do bui TSP
cao chi yéu & quanh nha may XMTD. Theo d6
khu vuc anh huong chi yéu thudc thanh phd
Ninh Binh, thanh ph4 Tam Diép (Hinh 5a, b).
Két qua mo hinh AERMOD cho thdy nong
d6 trung binh gio (1 gid) va ndng do trung binh
ngay (24 giod) cao nhét cta SO, lan lugt 1a 73,2
ug/m?®va 2,17 pg/mé (Hinh 5c, d). Mirc phat thai
tir cac CSSX xi ming ciing chua gy ra van dé
ON KK. Nong d6 SO phat sinh tir cac CSSX ndy
van con thip hon rat nhidu so véi gia tri chuan
cho phép (QCVN 05:2023/BTNMT quy dinh gid
tri trung binh 1 gio la 350 pg/m® gia tri trung
binh 24 gio 1a 125 ug/m®) d6i voi CLKKXQ.
Hudng lan truyén chu yéu 1a huéng Téy, gan khu
vuc nha may XMTD va vung huyén Nho Quan.
Nong do trung binh gid (1 gid) va ndng do
trung binh ngay (24 gio) cao nhat ddi voi NO
lan luot 1a 361 pg/m?® va 49,0 pg/me. Trong khi
d6, NO, dwoc xem 1a chiém khoang 5% trong
NOx [15]. Nhu vay, gia tri nong d9 trung binh gioy
va trung binh ngiy cao nhit ciia NO, ugc tinh
twong tng khoang 18,05 pg/m® va 2,45 ug/m®.
Két qua trén cho thay murc phat thai tir cac CSSX
chua giy ra van dé ONKK, con thap hon rat
nhiéu so v6i gia tri gidi han theo quy dinh
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(OCVN 05:2023/BTNMT quy dinh gia tri trung
binh 1 gio la 200 pg/m®, gid tri trung binh 24 gic
la 100 pg/m®) ddi véi CLKKXQ. Hudng lan
truyén chat 6 nhidm chu yéu 1a huéng Tay - Tay
Nam, khu vyc anh hudéng chu yéu thudc thanh
phd Tam biép, thanh phd Ninh Binh va mét phan
huyén Gia Vlen (Hinh 5e, f).

Xem xét tong quat cho thay, cac chat ONKK
phat sinh tir hoat dong cta cic co s& SXXM va
SXND trén dia ban tinh Ninh Binh chua giy nén
van d& ONKK. Néng do cac chat ONKK (TSP,
SO, va NOy) ¢6 ndng do thap hon nhiéu so voi
gia tri giéi han duwoc quy dinh trong QCVN
05:2023/BTNMT. Ving anh huéng chu yéu tap
trung & khu vuc quanh cac CSSX. Tuy nhién,
van dé lan truyén chat ONKK tir cac CSSX rat
dang quan ngai do vung dnh huodng lai 1a vung
tap trung mat d6 dan sb cao, 1a trung tam cua tinh
Ninh Binh nhu thanh phd Ninh Binh, thanh ph
Tam Diép. Thém vao 4o, dang luu y 1a mot phan
chat ONKK d lan truyén va c6 anh huong dén
khu viuc Vuon Qudc gia Cc Phuong véi véi
nong d6 cac chat ONKK d6 1a rat nho va duoc
xem la khong dang ké _(Hinh 5). Tuy nhién do la
diéu dang quan tam, can tang cudng kiém tra, cO
co ché quan 1y t6t hoat dong van hanh hé thong
xtr 1y khi thai @& dam bao khéng phat sinh cac chat
ONKK gay anh hudng téi moi trudng, cac hé sinh
thai nhay cam va cong dong dan cu xung quanh.

Bang 1. Dic tinh dng khoi ctia cac nha may [12-14, 16]

Chicu | Duong | Nhigtdo | Mucphatthai-Q | s .
. ., o a cao ong | kinh miéng | ludng (g/s) :
STT Tén nha may Ky hiéu . : . . phut
i khoi ong khoi khi thai 5P | so NOx ( n]/s)
- (m) (m) (C) ’
;| Nha mdy nhiét dién |\ 130 75 108,1 | 624 | 1518 | 36,99 | 2,89
Ninh Binh
o | Nha mdy xi ming | v\ rp 90 34 1122 0,83 0,35 | 66,38 | 13,34
Tam Diép
3 | Nhd mdy xi mang | v\ 65 2,7 1102 | 1,01 | 0,22 | 17,58 | 12,60
Duyén Ha 1
4 | Nha mdy Xi mang | \ypo 91 4 100,5 | 0,90 | 1,06 | 31,08 | 10,48
Duyén Ha 2
s | Nha mdy xi ming | «\/qq) 85 2.8 101,5 | 0,31 | 0,89 | 27,98 | 13,76
Vissai 1
¢ | Nha miy xi ming | +\ /e | g9 4 1112 | 1,58 | 0,88 | 59,74 | 15,51
Vissai 2
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Hinh 5. M6 hinh héa lan truyén cac chit ONKK phat sinh tir mot s6 nha may xi mang, nhiét dién trén dia ban
tinh Ninh Binh: TSP, SO,, NOy trung binh gi¢ (&, ¢, ) va trung binh ngay (b, d, ).

4. Két luan

Hién nay trén dia ban tinh Ninh Binh c6 3
nha may SXXM va 01 nha may SXND than da
va dang hoat dong. Theo két qua mé hinh
AERMOD cho thiy, néng do trung binh gid
(1 gio) cao nhat cia bui TSP, SO,, NOx lan luot
1a 30,1 pg/m?; 73,2 pg/md; 361 pg/md; ndng do
trung binh ngay (24 gi®) cao nhét 1an luot 14 3,77
ug/md; 2,17 pg/md; 49,0 pg/mé. Hudng lan

truyén chét 6 nhidm chu yéu 1a huéng Tay - Tay
Nam, v6i vung anh hudong thudc dia phan thanh
phd Ninh Binh, thanh pho Tam Di¢p. Nong do
céc chat ONKK & mirc thap hon nhiéu so v&i quy
chuin k¥ thuat quoc gia lién quan (QCVN
05:2023/BTNMT). Can cha y voi két qua cho
thdy sy xuat hién mot viing nho thudc khu Vuon
Qudc gia Cac Phuong cé dau hiéu anh hudng bai
cac chat ONKK nhu TSP, SO, va NO,. Khi thai
tir cac CSSX néu trén can dugce quan ly tot dé
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khong gy nén cac van dé vé ONKK khu vuc va
dia phuong.

Loi

cam on

Céc tac gia xin chan thanh cdm on S¢ Tai

nguyén va Mai truong tinh Ninh Binh d3 hd trg,
cung cap co so dir li€u phuc vu nghién ctru nay.
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