Nghién ciru

PANH GIA CHAT LUQNG MOI TRUONG KHONG KHI VA RUI
RO MOI TRUONG TAI KHU DAN CU CANH MOT SO
KHU CONG NGHIEP TREN PIA BAN TiNH THANH HOA

Lé Anh Trung'’, Bui S§ Bach', V6 Anh Ngoc?
"Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
2Ban quan ly khu kinh té Nghi Son va céc khu c6ng nghiép tinh Thanh Hoa
Tém tit
Nghién cieu nham muc dich ddanh gid chdt lwong méi truong khong khi tai khu
ddn cw canh mét sé khu cong nghiép trén dia ban tinh Thanh Hoa, dong thoi danh
gid riii ro vé méi truong va sirc khoe doi véi cong dong. Duea trén dir liéu quan tric
moi trudng khong khi dinh ky thu thdp tir két qud quan trdc méi truong tinh Thanh
Hoa qua cdac nam 2024, 2025 va khao sat thuc dia, nghién cuu da dat dwoc nhitng két
qua quan trong. Cu thé, tai khu ddn cw canh mét s6 khu cong nghiép trén dia ban tinh
Thanh Héa, cdc két qua quan trdc moi truong khong khi déu nam trong giGi han cho
phép theo QCVN 05:2023/BTNMT (trung binh 1 gic). P on gio' cao diém ban ngay
(6 h dén 18 h) dao déng tir 67,4 = 75,7 dBA, trong dé 46,4 % cdc thoi diém quan tréc
tiéng on tai khu ddn cu vieot giéi han cho phép QCVN26:2010/BTNMT. Nong d¢ bui
PM,, (trung binh 1 gio) trong khong khi dao dong trong khoang 69 + 102 ug/m’. Két
qua ddnh gid riii ro chi ra rang, rii ro méi truong cé mire @ trung binh, véi tdt ca cdc
hé s6 rii ro méi truong RQ < 1. Chi 6 rii ro sirc khée HQ <1 twong veng mirc riii ro
chd}) nhan dwoc. Trong do, rui ro ddi vé6i bui ¢6 gid tri cao hon nhiéu so véi cdc khi
SO, NO, NH, H§.
Twr khéa: Moi truong khong khi; Rai ro méi truong; Khu dan cu; Khu cong nghiép.
Abstract

Ambient air quality and environmental risk assessment in residential areas near
industrial zones in Thanh Hoa province

This study aims to assess the ambient air quality in residential areas located
adjacent to several industrial zones in Thanh Hoa Province, as well as to evaluate
associated environmental and public health risks. The assessment is based on periodic
ambient air monitoring data collected from the Thanh Hoa provincial environmental
monitoring program during 2024 and 2025, supplemented by field surveys. The findings
reveal several critical insights. Specifically, air quality indicators in residential areas
near the studied industrial zones were generally within the permissible limits set by
QCVN 05:2023/BTNMT (1-hour average)-Vietnam's national technical regulation
on ambient air quality. However, daytime peak noise levels (from 06:00 to 18:00)
ranged from 67,4 to 75,7 dBA, with 46,4 % of the monitoring results exceeding the
allowable threshold specified in QCVN 26:2010/BTNMT. The PMo concentrations
(1-hour average) varied from 69 to 102 ug/m3. Environmental risk assessment results
indicated a moderate level of environmental risk, with all risk quotients (RQ)<I. The
health risk index (HQ)<1, corresponding to an acceptable level of health risk. The RQ
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and HQ values for total suspended particulates (TSP) were significantly higher than
those for gaseous pollutants such as NO:, NHs, H:S, and SO:.

Keywords: Ambient air environment; Environmental risk; Residential area;

Industrial zone.
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1. Pit van dé

Theo Bédo cdo cong tic bao vé moi
truong tinh Thanh Hoa nam 2024 [1] va
béo cdo két qua quan tric moi truong tinh
Thanh Héa dot 2 nam 2025 [2], d6i véi
khu kinh té, khu c6ng nghiép, trén dia ban
tinh Thanh Héa ¢6 01 Khu kinh t& (KKT)
Nghi Son, 08 khu cong nghiép (KCN).
KKT Nghi Son cé 23 khu chic nang,
trong d6 gdm 22 KCN (12 KCN di c6 du
an hoat dong) va 01 khu do thi trung tam.
08 KCN ngoai KKT Nghi Son (gom: L&
Mo6n, Bim Son, Hoang Long, Binh Huong
- Tay Bic Ga, Lam Son - Sao Vang, Thach
Quang, Bai Tranh va Ngoc Lic), trong do:
04 KCN (Lé Moén, Bim Son, Hoang Long,
Dinh Huong - Tay Bic Ga d xdy dung
ha tang, ty 18 1dp diy cao; 01 KCN (Lam
Son - Sao Vang) d c6 nha dau tu ha ting
nhung chua thi cong xay dung; 03 KCN
chua c6 nha dau tu ha ting (KCN Thach
Quang, KCN Ngoc Lac; KCN Bai Tranh).

Céc KCN dong vai trd quan trong
trong viéc thiic day phét trién kinh té va
tao viéc lam cho céc dia phuong. Trong
giai doan 2021 - 2030, tam nhin dén nim
2050, tinh Thanh Hoa d4 trién khai cac quy
hoach chi tiét nham phét trién hé thong khu
cong nghi€p hién dai, bén viing va hi¢u
qua. Nhitng KCN nay khong chi nhiam dap
{mg nhu cau vé co so ha ting cong nghiép
hién dai ma con hudng téi viéc bao vé moi
truong va phat trién bén viing.

Tinh dén hét nam 2024, tinh Thanh
Hoéa da thu hut dugc 716 du an vao KKT
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va cac KCN (Tai KKT Nghi Son c6 322
du 4an, tai caic KCN c¢6 394 du an). Trong
d6, s6 co so ¢o nguy co gy 6 nhiém mai
truong, cu thé: Trong KKT Nghi Son 19
co s&; KCN ngoai khu kinh té 94 co so
[3]. Hoat dong cua cic KCN cd nguy
co phét thai cac chat 6 nhiém c6 thé anh
huong dén stc khoe con ngudi va moi
truong xung quanh, dac biét 1a moi truong
khong khi [4]. Do d6, viéc quan ly chat
luong moi trudong khong khi xung quanh
va kiém soét rii ro méi truong cé y nghia
rat quan trong ddi vdi cac KCN dang hoat
dong. Pa c6 mot sd cong trinh nghién
ctru danh gid nhiing tdc dong rui ro moi
truong do khi thai cong nghiép [5]; Panh
gia rui ro sinh thai va stc khoe cho khu
cong nghiép [6].

Nghién ctru nay tdp trung danh gia
chat lugng méi trudng khong khi tai khu
déan cu (KDC) canh 04 KCN dang c6 hoat
dong 6n dinh tai tinh Thanh Hoa, bao
gébm: KCN L& Mén, KCN Pinh Huong
- Tay Bic Ga, KCN Hoang Long, KCN
Bim Son. Tir d6 danh gia rii ro vé moi
trudng va rui ro vé ste khoé ddi vai cong
ddng dan cu sinh séng canh KCN.

2. Phuwong phap nghién ciru

2.1. Phwong phdp khdo sdt thuc dja

Tién hanh khao sét thuc dia tai cac
KCN va KDC canh cac KCN dang hoat
dong 6n dinh: L& M6n, Tay Bac Ga, Hoang
Long va Bim Son. Muc tiéu khdo sat la
danh gia vé hoat dong, ha tang k¥ thuit cac
KCN va hién trang KDC xung quanh.
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2.2. Phuwong phdp ké thiva so liéu,
tai liéu

Ké thira két qua quan tric cac thong
sO trong moi trudong khong khi tai KDC
canh KCN cta Trung tim Quan tric va
Béo vé modi truong tinh Thanh Hoéa gom
cac thong s6: TSP, PM,, NO,, SO,, NH,,
HZS' Tai cac vi tri thudc chuong trinh quan
trac cua tinh (QT-K21: KDC canh KCN Lé
Mon; QT-K22: KDC canh KCN Tay Bic
Ga; QT-K24: KDC canh KCN Bim Son;
QT-K31: KDC canh KCN Hoang Long).
Pay la cic diém quan tric méi trudng
khong khi khu dan cu canh KCN, bi anh
hudng boi cac hoat dong ciia KCN.

2.3. Phwong phdp so sanh, danh gida

Xéc dinh cac thong sb trong moi
truong khong khi va so sanh, danh gid
s0 v6i QCVN 05:2023 - Quy chuédn k¥
thudt qudc gia vé chat lugng khong khi.
QCVN26:2010/BTNMT - Quy chuan k§
thuat qudc gia vé tiéng on.

2.4. Phwong phap danh gid rui ro

2.4.1. Banh gia rui ro méi truong [7]

RQ = MEC/PNEC (1)

trong do:

MEC: N6ng dd méi truong do duogc.

PNEC: Nong d6 khong giy anh
huong du bao (PNEC ldy cac gia tri
ngudng ghi trong cidc quy chuan moéi
truong. Trong nghién ciru nay 4p dung
QCVN 05:2023/BTNMT - Quy chuan k§
thuat qudc gia vé chat lugng khong khi).

RQ tir 0,01 dén 0,1: Rrui ro thap; RQ
tir 0,1 dén 1: Rui ro trung binh; RQ > 1:
Rui ro cao.

2.4.2. Badnh gia rui ro suc khoe [8]

bdc tinh rui ro dugc mo ta thong qua
tinh gia tri chi s rti ro HQ ddi véi cac
chat khong c6 nguy co gy ung thu:

Nghién ciru

DI
HQ= RFD

()
trong do:

CDI: La lugng phoi nhiém (mg/kg/
ngay)

RfD: La liéu lugng tham chiéu (mg/
kg/ngay)

Gia tri RfD cua TSP la 0,02 mg/
kg.ngay [9]; RfD cua CO la 10,247(mg/
kg.ngay) [10]; RfD cua NO, 1a 0,011 mg/
kg.ngay [11]; SO, la 0,023 mg/kg.ngay
[12]; H,S la 0,00172 mg/kg.ngay [13],
NH, 1a 0,43 mg/kg.ngay [14].

Tinh toan liéu luong phoi nhiém cua
cac chat 6 nhidm trong méi truong khong
khi theo cong thuec:

CDI = CAXIRXETXEFXED
BWXAT

(mg/kg.ngay)

trong do:

CA nong d6 bui, khi thai trong khong
khi xung quanh mg/m?*

IR: Thé tich hit thé' (m3/gid): Mirc
trung binh hang ngay d6i véi phoi nhiém
dai han lIa 16 m*/ngay = 0,67 m?/gio [15];

ET: Thoi gian tiép xuc trong qua
trinh hoat dong chu yéu cua KCN (gid/
ngay): 8 gio/ngay;

EF: S6 ngay tiép xuc trong nam
(ngay/nam): 260 ngay (52 tuan x 5 ngay
=260 ngay);

ED: Khoéng thoi gian tiép xtic (nam):
Thoi gian gia dinh tiép xtc 1a 10 nam;

BW: Trong luong trung binh co thé
(kg): Can nang trung binh ngudi dan
khu vuc: Két qua khao sat trung binh 1a
50,5 kg;

AT: Khoang thoi gian tiép xtc trung
binh 3650 ngay (=10 ndm x 365 ngay).

Phan hang i ro vé strc khoe: HQ<1:
Mire rii ro chdp nhan dugce; HQ>1: C6 rui
ro vé strc khoe [16].
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3. Két qua nghién ciru

3.1. Chit lwgng méi trwong khong
khi tai cac khu dan cw canh khu cong
nghiép

Két qua khao sat thuc té tai 04 KCN
dang hoat dong trén dia ban tinh Thanh Hoa:

- KCN Lé Mén: C6 27 doanh nghiép
dang hoat dong vé céc linh vuc may mac,
giﬁy da, nhya bao bi, trang thiét bi giao duc,
ché bién thuc phém, phu tro nong nghiép,
co khi, vat lidu xdy dung, nganh nghé y
té,... He théng ha tr?mg ky thuat tai KCN
L& Mon da dugc dau tu xay dung déng bo,
d3 xay dung hé théng thu gom va tram xir
ly nudc thai cong suét 1.300 m*/ngay dém,
ty 18 1ap day dat 100 %. Hién nay hé thong
ha tang tai KCN L& Mon da xudng cap, can
dugc bao tri thuong xuyén hon.

- KCN Pinh Huong - Tay Bic Ga:
C6 224 co sé dang hoat dong. Céc co so
hoat dong tai KCN nay chil yéu 1a doanh
nghiép vira va nho, san xuat kinh doanh &
céc linh vuc gia cong st thép, vat lidu xay
dung, kho hang. Mot s6 hoat dong linh
vuc nong san, thirc an chan nuoi, hang dét
may khong c6 cong doan dét nhudm, in
an dinh hat trén cic san pham may mic.
KCN Pinh Huong khéng dugc dau tu ha
tang dong b, ty 18 1ap day dat 100 %.

- KCN Hoang Long: C6 19 co s
dang hoat dong. Cac linh vuc dau tu chiém

KDC canh KCN Lé Mén

S02 (QCVN 05:2023 BTNMT)
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phan 16n dién tich 14 cac nha may gidy dép
xuat khau cua tap doan Hongfu. Con lai 1a
cac co s vura va nho, kho chira hang, nhu
san xudt, gia cong nudc mim, phan bon,
kho déng lanh,... Cac dy 4n dau tu thir
cap dd dau tu xdy dung va van hanh tram
xur ly nudc thai, nudc thai sau xu ly dat
quy chuén cho phép trude khi thai ra moi
truong. Ty 16 14p diy KCN dat 100 %.

- KCN Bim Son: Pugc phan thanh
khu A va khu B. Bic khu A ¢6 8 co s& hoat
dong, ty 16 lap dy 60 % va Nam khu A ¢
13 co so dang hoat dong, ty 16 1ap day 88 %.
Khu B c6 22 co s& hoat dong, ty 1€ lép
day 65 %. Nam khu A di duoc dau tu xay
dung hé thdng thu gom va xur ly nudc thai
cong suat 1.500 m*/ngay.dém; Bic khu
A di duoc dau tu xdy dung hé thong thu
gom va xir Iy nudc thai cong suat 6.000 m*/
ngay.dém. Khu B dang dau tu xay dung hé
thong thu gom va xtr ly nude thai véi 01
module cong sudt 490 m*/ngay.dém. Khu
cong nghiép Bim Son chua dugc dau tu
hoan thién ha tﬁng ky thuat.

Cac KCN trén déu nam sat khu dan
cu va khong c6 hang rao cirng ngan cach,
c6 mot s6 tuyén dudng dan sinh dan xen.

Két qua quan tric mot sb thong sb
trong moi truong khong khi tai KDC canh
04 KCN trén dia ban tinh Thanh Héa [1,2]
duogc thé hién tai Hinh 1.

KDC canh KCN Tay Bac Ga

SO (QCYN 05:2023 BTNMT)

Nimg di (pg/m3)
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KDC canh KCN Hoang Long

202 {QCVN 05:2023 BTNMD)

TEP (QCVN 05:1023/BTNMT)

Néing dé (pglm3)

Nghién ciru

KDC canh KCN Bim Son

S02 (QCVN 05:2023'BTNMT)

TSP {QCVN 05:2023 BTNMT)
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Hinh 1: Chit lwong khéng khi tai KDC canh mét sé KCN trén dia ban tinh Thanh Héa

Vi tri quan tric tai cac KDC canh
KCN thudc diém quan tric khong khi khu
cong nghiép cua Trung tAm quan tric moi
truong tinh Thanh Hoa. Nghién cuu su
dung s liéu quan tric 6 dot trong nim
2024 va dot 2 nam 2025 (Chuong trinh
quan tric méi trudong tinh Thanh Hoa dot
1 nam 2025 khoéng trién khai quan tric
mdi truong khong khi - tiéng 6n). Két qua
cho thdy, chét lugng méi trudong khong khi
KDC canh cdc KCN cac thong sé quan
trac déu nam trong gidi han cho phép theo
QCVN 05:2023/BTNMT (trung binh 1
g10). Gid tri do trung binh 1 gio cta cac
thong sb: Tong bui lo limg (TSP) trong
moi truong khong khi khu dan cu canh
KCN dao dong trong khoang 185 + 278

Tiéng on KDC canh KCN Lé Mon

D& dn(dBA)
A
- |
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(2023)(L0.L4) (2024 ) (L024) (20.24) (2024 M 202D)

ng/m?3. Nong do bui PM  trong khong khi
dao dong trong khoang 69 + 102 pg/m’.
Néng do NO, tai cac vi tri dao dong tir
27,4 = 38,1 ug/m’; SO, tai céc vi tri dao
dong tr 9,2 + 16,3 pg/m’; NH, tai cdc vi
tri dao dong tir 22,5 + 43,2 ug/m’; H,S tai
cac vi tri dao dong tir 4,7 ~ 7,4 ug/m*. Xu
huéng duy tri va tuong dbi 6n dinh d6i
voi néng do bui PM, | va cac khi dugc thé
hién 15 trong cac biéu d6 Hinh 1 tai hau
hét KDC canh cac KCN.

Do 6n trong duong gid cao diém ban
ngay (6h dén 18h) tai cic KDC dao dong
tor 67,4 ~ 75,7 dBA. Trong do, cac vi tri
ghi nhan hau hét cac dot quan tric d6 on
déu cao hon QCVN26:2010/BTNMT la

KDC canh KCN Lé Mon.
Tiéng on KDC canh KCN Téy Bic Ga
80
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Tié ng on KDC canh KCN Hoang Long
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Tiéng on KDC canh KCN Bim Son
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Hinh 2: Tiéng on tai KDC canh mjt sé KCN trén dia ban tinh Thanh Héa

Tai cac KDC canh KCN khac, tiéng
on mot sb dot quan trac vuot gi61 han cho
phép. Néu so sanh véi QCVN26:2025/
BNNMT - Quy chuan k¥ thuat qudc gia
vé tiéng 6n thi tiéng 6n quan tric tai cac
KDC canh KCN déu 16n hon gi6i han cho
phép ddi v6i muc On phat sinh tir KCN
dén khu vuc bi anh huong (khu vuc B:
Nha ¢; Thoi gian phat ra tiéng on >1 gio).
Dién bién d6 6n trong méi trudng khong
khi KDC canh cac KCN trong nhiing dot
quan tric dugc thé hién tai Hinh 2.

3.2. Danh gia rui ro moi truwong va
rui ro swc khoé nguwoi dan khu vuc lin
can KCN

3.2.1. Banh gia rui ro moi truong

Dua trén két qua quan trac dot 2 nam
2025 va dot 6 nam 2024 (02 dot quan tric
da cong bd gan nhat) cua Trung tim quan
trdic va bao vé moi truong tinh Thanh
Héa; Tinh todn hé sb rui ro RQ cua TSP,
NO,, SO,,NH,, H,S (Bang 1).

Bing 1. Hé 6 riii ro méi truong (RQ)

Vi tri quan tric Thoi gian | RQ TSP | RQNO, | RQ SO, | RQ NH, | RQH,S
KDC enh KONLEMOn — |-p8 7 oy 0026 | 0185 | ol
KDC canh KON Tay Bie Go g8 67 3015 | 003 | o4 | ot
KDC canh KCN Hoing Long 58675 5357905 0025 | 0300 | 017
KDCeanh KONBimSon |58 507 0169 0026 | 0175 | 015
Danh gid RQ = 0,1 + 1: Rui ro trung binh

Két qua danh gid rai ro méi truong
theo cong thirc (1) cho thdy, rui ro moi
truong tr khi thai KCN phat thai ra méi
truong khong khi xung quanh tai KDC
canh KCN c6 muc d0 rii ro trung binh,
tat ca cac hé s rai ro RQ déu < 1 (Bang

102

1). Trong d6, hé s6 rui ro méi trudng do
bui (TSP) c6 gia tri cao hon nhiéu so véi
cac khi NO,, SO,, NH,, H.S.

3.2.2. Banh gia rui ro sic khoe

Két qua quan trac dot 2 nam 2025
va dot 6 nam 2024 cda Trung tm quan
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tric va bao vé moi truong tinh Thanh
Hoa, chat lwong moi truong khong khi
tai KDC canh cac KCN c¢6 cac thong sb
quan tric nam trong gidi han cho phép.

Nghién ciru

Két qua tinh toan chi sé rui ro stc khoe
(HQ) theo cong thure (2) tlr cac tac nhan:
TSP, NO,, SO,, NH,, H,S dugc trinh bay
tai Bang 2.

Bing 2. Chi sé riii ro sitc khoé (HQ)

Pia diém quan tric Thei gian | HQ TSP | HQNO, | HQ SO, | HQNH, | HQ H,S
KDC eanh KONLEMOn |50 g0 10234 T 0030 | 0007 | 0303
KDC canh KON Tay Bie Ga |58 076036 0026 | 0006 | 07
KDC canh KCN Hoing Lovg |50t 635550530365 0026 | 0007 | 0316
KDC canh KON BimSon |58 0501032 10050 | 000 | 030

Qua két qua Bang 2 cho thiy, cic
KDC canh KCN dugc quan trac dot 6
nam 2024 va dot 2 nam 2025 c6 chi s6 rai
ro stc khoe HQ cua bui TSP, NO,, SO,,
NH,, H,S, déu nho hon 1, tuong ung vdi
murc rii ro chdp nhan duoc. Két qua tinh
toan rui ro strc khoé do 6 nhiém khong khi
ciing cho thdy chi s6 rui ro stc khoe ddi
v6i bui 1 cao nhat. Céac chi s rui ro cua
bui tai KDC canh KCN Bim Son, KCN
Hoang Long 1én hon KDC canh KCN Lé&
Moén, KCN Tay Bic Ga.

4. Két luan

Két qua nghién ciru vé chat luong moi
truomg khong khi KDC canh 04 KCN dang
hoat dong 6n dinh (KCN L& Mén, KCN
Tay Béc Ga, KCN Hoang Long va KCN
Bim Son nhu sau: Nong d6 ctia cac thong
sO quan tric déu nam trong gidi han cho
phép theo QCVN 05:2023/BTNMT (trung
binh 1 h). Nong do bui PM, | (trung binh 1
h) trong khong khi dao dong trong khoang
69 + 102 pg/m?. Po 6n gio cao diém ban
ngiy (6 h dén 18 h) dao dong tir 67,4 +
75,7 dBA, trong d6 46,4 % cac thoi diém
quan tric tiéng 6n tai khu dan cu vuot gidi
han cho phép QCVN26:2010/BTNMT.

Hé 6 rui ro moi truong (RQ) cua bui,
NO,, SO,, NH,, H,S trong khoang gia tri
0,1 = 1, tuong Gtng véi muc rui ro trung
binh. Chi s6 rui ro sirc khoe HQ <1 1a mirc
rui ro chép nhan duge. Hé sb rii ro moi
truong, chi s6 rui ro sirc khoe ddi véi bui
c6 gia tri cao hon nhiéu so véi cac khi NO,,
SO,,NH,, H,S. Do dé, can c6 nhing bién
phap quan 1y, giam thiéu byi phu hop.
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