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TOM TAT

Két qua quan tric khéng khi tai CAm Pha giai doan 2020-2022 cho thay & nhiém khéng khi ngdy cang nghiam
tt:ong. Néng dd CO, SO2, va O3 nim trong gi¢i han cho phép, NOz virgt nguedng va cé xu huéng tang. NOng a6 bui lo
Itrng TSP, PM1o, PM2s giam trong 2020-2021 do &nh hweéng cla dai dich Covid-19 nhing tang manh tir 2022 khi c4c
hoat adng kinh té dwgc khéi phuc. S8 lieu quan tric tir 8 diém bd sung ndm 2022 cho thdy, cac khu vire gan ngudn
thai céng nghiép nhur éng khéi va mé khai thac than cé chét lgng khong khi th&p hon dang ké so khu vire khac. Danh
gi4 t4c d6ng 6 nhiém khéng khi dén sirc khde cong ddng dia trén phan mém AirQ+ va sé ligu y té theo khuyén céo
ctia WHO cho th4y vé&i kich ban giGi han phat thai 25 pg/m® (PMzs) va 50 ug/m® (PM1o) thl 5,64% va 43,97% ngurdi bj
phoi nhi&m c6 nguy co méc bénh, trong trng v&i 2.911 va 22.678 ca mac bénh hé hap va tim mach méi. Véi kich ban
5 pgfr:n’ (PM25s) va 15 pg/m?® (PM1o) thi 19,11% va 51,16% ngurdi c6 nguy co méc bénh, terong (ng v&i 9.853 va 26.384
ca méc bénh méi. O nhim NO2 tai kich ban giéi han 10 pg/m? gay ra 4.583 ca bénh mdi, trong khi tai néng d6 50
pg/m? nguy co gy ra 1.707 ca bénh méi. SOz c6 nguy co anh hudng thap hon nhieng van dang k&, v&i 1.270 va 1.604
ca bénh méi tai cac kijch ban giéi han 50 pg/m® va 40 pg/m>.

Tir khoa: O nhidm khong khi, stec khde ngudi dan, AirQ+, Cam Pha.

Assessment of Air Quality and Health Risks in Cam Pha City

ABSTRACT

Results from air quality monitoring in Cam Pha from 2020 to 2022 indicate that air pollution is becoming
increasingly serious. The concentrations of CO, SOz, and O; are within permissible limits, while NO; exceeds the
threshold and shows an increasing trend. The levels of suspended dust (TSP, PM,o, PM;.s) decreased in 2020-2021
due to the impact of the COVID-19 pandemic but increased sharply from 2022 as economic activities were restored.
Monitoring data from eight additional points in 2022 show that areas near industrial emission sources, such as
smokestacks and coal mining sites, have significantly poorer air quality than other areas. The health impact assessment
of air pollution on the community, based on the AirQ+ software and health data according to WHO recommendations,
shows that with an emission limit scenario of 25 pg/m® (PM..s) and 50 pg/m?® (PMyo), 5.64% and 43.97% of exposed
individuals are at risk of illness, corresponding to 2,911 and 22,678 new cases of respiratory and cardiovascular
diseases, respectively. In a scenario of 5 pg/m® (PM;.s) and 15 ug/m® (PM,), 19.11% and 51.16% of individuals are at
risk of lliness, corresponding to 9,853 and 26,384 new cases. NO, pollution at a limit scenario of 10 pg/m® causes 4583
new cases, while at a concentration of 50 pg/m?, it poses a risk of causing 1,707 new cases. SO, presents a lower risk
of impact but is still significant, with 1 ,270 and 1,604 new cases in the limit scenarios of 50 pg/m® and 40 pg/m>

Keywords: Air pollution, public health, AirQ+, Cam Pha.

1. DAT VAN PE
Hién nay, 0 nhiém khong khi da tré thanh chi d& quan tim déi véi cac nudc trén todn theé
gidi. Vién Health Effects Institute d& ghi nhan hon 90% dan s6 thé giéi dang phai doi mét vol
) i .z i~ Tl ! 2
biu khong khi 6 nhiém, trén 60% ngudi dan phai séng & nhitng méi trudng khong dap e
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duoc tjéu chuan ::0' ban ciia WHO (Health Effects Institute, 2018). Cdc uéc tinh gin day tir
pam 2018 cho thay ¢t 10 ngudi thi ¢6 9 ngudi hit thé khéng khi c6 ham lugng chit 6 nhiém
ca0. Céc nghién ctru nhu cia Jos Lelieveld & cs. (2020) da chi ra rang 6 nhiém khong khi gy
2 hang triéu ca tir vong moi ném trén toan thé gi6i va 1a mot trong nhing yéu t6 gay ra nhiéu
pénh 1y nghiém trong. 9 nhi€m khong khi, ca ngoai troi va trong nha, gy ra céi chet Cl:lO
(hoang 7 triéu ngudi moi nim trén todn thé giéi, gAp nhiu lan tai nan giao thong va gap 5 lan
chién tranh. Riéng khu vye Téy Thai Binh Duong, mdi nim c6 khoang 2,2 tri¢u ngudi chét
(Tran Thi Loan, 2018).

0 nhiém khong khi va sttc khe duge chimg minh 1a c6 méi lién h¢ chat ché véi nhau, chi

yéu lién quan dén cac bénh 1Y nhur hé hép, tim mach (Hoek & cs., 2002). Két qué cho thy réng
sur tiép xtic dai han v6i 6 nhiém khong khi ¢6 thé tang nguy co tir vong, dic biét 12 & nhimg nguoi

song trong céc khu vue 6 nhiém ning. Xie Y & cs. (2021) nghién ctru cho thiy tai 74 thanh ph

& Trung Qudc, ¢6 28.560 trudng hop méc bénh viém dudng hd hip duéi, 54.600 trudmg hop méc
cic bénh mach vanh va khoéng 23.989 trudng hop dot quy xay ra sau khoang 2 ngay tiép xuc
v6i bui PMas (giai doan ndm 2016-2017). Ciing tai Trung Quéc, Tao Liu & cs. (2021), da nghif‘fn
ctru tic dong ngén han vé&i bui PM; s chiém khoang 2,11% téng s6 ca tir vong tir nim 2014 dén
nim 2017. Dic biét, céc thanh phé bi dnh huong nhidu hon céc thanh phé néng thén khic & nude
ndy (2,89% so véi 0,61%). Guowei Pan & cs. (2010) dé nghién ciru ndng d6 téng hat bui lo limg
(TSP), SO; va NO; tai Trung Qudc trong ngay ting 1én lan lugt 172 pg/m?, 69 pg/m?® va 30
pg/m’ thi nguy co xuat hién triéu chitg ho kéo dai & tré tir 3 dén 12 tudi co thé ting lén tir 21 -
28%. Xiaohui Yu & cs. (2020) da nghién ctru anh huéng cua & nhiém khong khi dén kha ning
nhén thirc. Dya trén mot phén tich tir két qua cta cac nghién ciru tir ndm 1950 dén nam 2019,
néu ndng dd PMy s ting 5 pg/m’ thi nguy co suy gidm nhén thic ting 8% va nguy co co thé ting
thém trong 10 nim t6i 12 10%.

Viét Nam dang trong giai doan c6 sy phat trién kinh té manh mé va su ting trudng cua cac
nganh cong nghiép, giao thong va dd thi hoa, chat lugng khong khi tai cic thanh phd 16n dang
dbi dién vé6i nhimg thach thirc cz‘ip béach. Trong bao cdo thudng nién vé chi s6 hiéu suat moi
truong (The Environmental Performance Index-EPI )do mdt t& chirc méi trudng My thuc hién,
Viét Nam c6 mit trong danh séch nhém 10 nuéc 6 nhiém khong khi hing dau chau A. Két qua
* clia c4c béo cdo hién nay d chira 6 nhiém khong khi 1a m{t trong ndm nguyén nhian méi trudng
" hang diu gay ra ganh ning bénh tat v tir vong sém. Theo két qua phén tich Ganh nang bénh tat
| todn cAu phoi nhiém véi byi PM25 dong go6p khoang gan 37500 ca tir vong & tat ca d tudi va
| nguyén nhan véi ty sudt 38,87/100.000 dén tai Vi¢t Nam ndm 2019. Trong khi d6, tai Vi¢t Nam,
; cl}o dén nay van chua c6 nhiu nghién ctru dénh gia tong quan vé tac hai ctia 6 nhiém khéng khi

dén sirc khoe ctia con nguoi.
| Thinh phé CAm Pha, tinh Quéng Ninh ciing khong phdi ngoai 1§ vé van d& méi trudng khong
! khl Cim Pha 1a mét trong nhimg thanh pho khai théc than 16n va tép trung nhiéu nha m4y nhiét
' dién nhit tinh Quang Ninh v6i 03 nha méy nhiét dién 1on gom Nha m4y Nhiét dign Cim Pha
.~ (DCP), Nhiét dién Mong Duong 1 (MD1) va Nhi¢t di¢n Mong Duong 2 (MD2). Véi dje thu cia
nglfﬁn thai cong nghiép nhiét dién chay than 1a nguon thai cao, luong phat thai rat 16m, lién tuc c6
* kha ning lan truyén phat tan, nén hién nay & day cling dang d6i mt v4i nhimg thach thirc 16n vé
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nghiém khong khi. Dang luu , tai mot sb cum dén cu gin khu vyc vén chuyén va khaj théc, mg
50 dot quan tric ghi nhn gi trj bui vugt ngudng ctia QCVN 05-MT:2013/BTNMT (Sé tai ngyyg,
Va moi trudng tinh Quang Ninh, 2022). Tuy nhién viéc ddnh gia chat luong méi trudong khéng k;
tal thanh phd Cdm Pha vin con nhidu han ché do dit li¢u thu thap va phan tich khong khi kg,

dong déu va h¢ théng quan tric khong khi chua hoan chinh. Vi vy, viéc ndm bat dugc tinh by
thye t€ va dwa ra c4c bign phép cai thién chét lugng méi truong khong khi doi khi gap kh khy,
Vi vdy, nghién ciru “D4nh gi4 chit lugng mdi truong khong khi va nhimg nguy co tiem &n 44; véi
sttc khée tai Thanh phé Cém Pha” dugc djt ra dya trén viée tong hop va phan tich dit ligu quy,
trac chat luong khong khi ciing nhu céc yéu t6 tic dong, nham muc dich cung cap mét céj nh,
toan dién va chinh xac hon vé vin d& méi truong va tac dong cia nd. Nghién ciru mong mugy
dong g6p thém thong tin hitu ich cho viéc dua ra céc quyét dinh va chinh ,SéCh quan 1y moi trudng
hi¢u qua, ting cudng bao vé sirc khoe cong ddng va bao vé moi trudmg song.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu thip sé liéu thir cip

Nghién ctru tién hanh thu thap dir liéu, tai liéu tir nhitng ngudn dang tin cdy nhu: B§ s licu thy
cap dugc quan tric tw dong dt tai Trung tim Vin héa Thé thao thanh phé Cim Pha (21.0094° N,
107.2734° E) ndm trén dudng Cdm Trung, Thanh phé Cim Pha, thudc mang Iuéi quan tric ty ding
ctia Trung tAm quan trc Tai nguyén va Méi trudng Quang Ninh. Tén suét quan tric 5 phat/lin giai
doan 2020 - 2022 véi céc chi s6 TSP, bui PMio, bui PMa s, CO, NO2, SO», Os.

Ngoai ra nghién ciru ciing thu thip céc tai li¢u nhu cic van ban cua tinh, dinh hudéng, chinh
séch ciia tinh huéng t&i “Net zero” va céc thong tin vé diéu kién tu nhién, kinh t&, xa hoi tai dia
ban nghién ciru, cling nhu céc bao cao quy hoach tinh, quy hoach ving va quy hoach bao vé méi
truong quéc gia d3 dugc phé duyét. Cac s liéu vé sirc khoe lién quan dén cac bénh vé duong hd
hip (ICD10) dugc cung cap tir Bénh vién da khoa Cim Pha tir nim 2020 dén 2022.

2.2. Phwrong phéap d4nh gi4 dnh hudng ciia 6 nhiém khéng khi téi sirc khoe cing ddng bing
phin mém AirQ+

AirQ+ 1a mdt phdn mém do Van phong WHO khu vuc Chau Au cong bé dé dinh hrong cic
tac dong strc khée cia & nhiém khong khi gy ra. Trong khudn khd cia nghién ciru nay, dé tai chi
xét dén tac dong cuia moi truong khong khi ngoai troi. Phin mém nay ciing dugc b Tai nguyén
va Méi truong khuyén cdo sir dlilng trong vi¢c Danh gi4 anh hudng ctia 6 nhiém khong khi téi sﬁi
khoe cong dong tai cong van s6 3051/BTNMT-TCMT v& viée huéng din k¥ thuat xay dyng k¢
hoach quén 1y chat luong mdi trudmg khdng khi c4p tinh, ban hanh ngay 7/6/2021.

Gia thuyét va diéu ki¢n cia phdn mém AirQ+:

Nguy co tuong doi (relative risk): Nguy co twong déi dugc hidu 1a ty 1& ciia xéc suét kha nd"
méc bénh trong nhém phoi nhiém so véi x4c suit kha ning méc bénh trong nhém khong P
nhiém. Do cée nghién ciru tai Vit Nam vé nguy co tuong d6i (RR) con it va rdi rac, chua dudo
tin cay dé danh gia cho thanh ph6 Cim Pha nén nghién c(ru sir dung dir liéu RR dya theo WHO
dura ra dé danh gia.
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Bing 1. Bang nguy co twong d6i (RR)

sTT Loai bénh Nguy co trong dbi

pPM2.5 (theo WHO)

1 Nhap vién ttr cac loai bénh lién c %: 1.0620
mach. Nh&h tub) 1reh 59 quan dén hé hap va tim Cl 95%: 1,

Téi thap: 1,0400
Téi cao: 1,0830

PM10 (theo WHO)
2 :12?;?1 \"I'qéglétff tcég: loai bénh lién quan aén hd hép va tim Cl 95%: 1,170

. m tudi t
S Téi thap: 1,0400
Téi cao: 1,1890
NO2 (theo WHO)

3 Nh&p vién tir cac loai bénh lién quan dén ho hép va tim Cl 95%: 1,0410

mach. Nhém tudi trén 30 Téi thap: 1,0190

Téi cao: 1,0640

SOz (theo Pablo, Julieta, va Nancy 2021)

4 Nhap vién tir cac loai bénh lién quan dén hé hip va tim Cl 95%: 1,0059
mach. Nhém tudi trén 30 Téi thap: 1,0046

Téi cao: 1,0071

Ghi chii: CI 95%: Confident interval 95% - Khoang tin cdy 95% xdc sudt c6 thé xdy ra

Két qua dAu ra s& phan tich duge s trudmg hop c6 thé tranh mic bénh khi tiép xiic véi cic
chét 6 nhiém. Nhuge diém ciia phdn mém AirQ+ thi WHO ciing khuyén cdo. Ngudi sir dung c6
thé gap mot sb nhugc diém khi st dung phé.n mém AirQ+ la: Phin mém xem dix liéu chit lugng
mdi truong khong khi xung quanh nhu mét chi thi ctia phoi nhiém; Khéong tinh toan cho kich ban
da phoi nhiém ho3c da 6 nhiém.

Pé g dung phin mém AirQ+ cho thanh phé Cém Pha, nghién ciru can thu thép va sir dung
mot sb dix liéu dau vao, nhu thong tin vé chat lurong khong khi, thong tin vé dan s va thOng tin vé
strc khoe tai dia phuong.

Vé sé liéu thong tin chat luong méi truong:

Hién tai, ca thanh phd chi c6 duy nhét 01 tram quan tréc ty dong tai Trung tim Van héa Thé thao
thanh phé Cim Pha. Vi tri dt tram n3m sat bién va truéc huéng gi6, khong nim gin céc didm c6 kha
ning 6 nhidm cao nhu khu him mé, nha mdy ché bién vét liéu xay dyng va thiéu tinh dai dién cho hoat
" ddng dan sinh. Vi vy dé c6 thé tim dugc mbi lién hé chit ché hon giita nguy co tiém 4n cia 6 nhiZm
khong khi véi strc khoe ngudi din dia phuong thi dé tai thu thap thém céc sd liéu moi truong dugce
quan tric bd sung nim 2022 cho 2 dot (mia mua va mia khé), mdi dot 5 ngay (duge do vao khung
git cao diém hoat dong trong ngay 12 8.00-9.00 sang hogc 17.00-18.00 chiéu). Day 1a s6 lidu dugc thu
thip va quan tric bdi trung tAm quan tric Tai nguyén méi truomg tinh Quang Ninh, thudc khudn khd
. dy 4n: P& 4n quan 1y chét lugng méi trudmg khéng khi tinh Quang Ninh giai doan 2025 - 2030. Déi
" v6i thanh phé CAm Pha, ngodi tram quan tric tir dong k_é trén, tong cong c6 8 diém quan tric bd sung
&4 duogc thu thap, tén vi tri va két qua quan tric duge thé hién & bang dudi day.
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Bang 2. Danh sich cdc tram quan triic bd sung

Toa d6 i
Vit Tén 2 R
KK11  Khu vire che Vang Danh 21,1005726 106,797862
KK12 Giap tuyén duwdng vao cang Dién Cong 21,0229079 106,774172
KK13  Khu déan cu Bai Soi, P B4c Son 21,0503115 106,798182
KK14 Khu du lich Yén Tir 21,1381289 106,723938
KK38 Khu vigc ngé tw Km6é Quang Hanh 21,0061536 107,242692
KK39 Khu virc Tram thu phi CAdm Pha 21,0034366 107,325887
Kkao  Khuvwcnga tr QL 18A, dudng vén chuyén than ra Cang 21,0505031 107,354534

Khe Day

KK41 Khu vigc nga ba tinh 16 326 va dwdng vao nha may xir ly 21,0713431 107,255194

CTNH thén TAn Tién, xa Dwong Huy
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Sé ligu Y, té: s6 li¢u sir dung dugc thu thap tai bénh vién da khoa Cim Pha. Tir so liéu thu thp,
thdng keé, tong hop s6 luong bénh nhan sinh séng tai Cam Pha nhép vién do mic cac bénh lién
quan dén hd hip hang nim (ICD10).

Trinh tu thuc hién danh gia theo phc?n mém AirQ+:

% World Health

Organization

Buwérc 1: Tao D liéu moi

- O nhiém khdng khi xung quanh: PM2.5,
e PM10, SO2, NO2

— b -Ngén han
z . - Dja diém: Cam Pha
- Banh gia tac dong

C g lm—-.-‘—nll -

R —

- —— ptrn faciyin @

% World Health
Organization

Bwéc 2: Nhap sé liéu diu vao

- Nhap di liéu chét lrrgng mdi trudng theo
ngay (dinh dang .csv)

- Téng s6 dan: 191000
- Nam; 2022
- Dién tich: 39000




Bwéc 3: Danh gia tac dgng

- Ty |& méc bénh (trén 100.000 dan)
- Dan sb c6 nguy co chju tac dgng

- Nguy co trong déi (RR)

- Ndng @0 gi¢i han (Theo 2 kich ban)

Bwérc 4: Két qua ddura

- Ty 1& phan tram wéc tinh méc bénh

- S6 trrdng hop wac tinh cb thé méc bénh
- S6 tnrérng hop uéc tinh c6 nguy co méac
bénh/100.000 dén

- Ty lé twong (rng v&i nhirng kich ban 6
nhiém khang khi khac nhau

AR S SRS ON S O PRI o e, ]
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Dir liéu dau vao cho phan mém AirQ+

Pé tinh todn nhimng tic dong ciia 6 nhiém méi truong dén stic khoe cong dong dua vao phan
mém AirQ+ thi can mdt s6 dir liéu dau vao nhu dén s6, strc khoe ngudi dan va so liéu méi trudng.
Céc dir liéu duoc thu thap va xir Iy de pht hop yéu cau ciia phan mém.

Bang 3. Thong s diu vao vé dan s6 va sirc khée cho phan mém AirQ+

Nam Dan sb (ngudi) Bénh hd hép (tinh trén 100.000 ngudi)
2020 191276 67.150
2021 191491 40.547
2022 191010 26.627

Nguén: Bénh vién da khoa Cam Pha (2020 - 2022)

Bang 4. Thong s6 méi trudmg diu vio cho phian mém AirQ+

QCVN 05:2013/BTNMT (Quy chuin

Théng sé BVT Ndng d¢ trung binh nam 2022 v& chét lwrgng MT khéng khi xung
quanh)
PMzs pg/m? 30,00 25
PM1o pg/m? 181,60 50
SOz pg/m?® 87,60 50
NO2 pg/m?® 60,50 40
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Thiét ké cic kich ban cdt giam khi thai doc hai

Dé danh gia tic dong, anh hudng cua chét lugng mdi truong Khong khi dén sirc khoe, nghis

clru se Xem xét chay mé hinh trong 2 kich ban va so sanh v&i nhau dé dua ra nhimg dnp o4 2]

thé vé hi¢u qua cua viéc cét giam phat thai. 3
Kich béan 1: Gia dinh chdt luong mor truong khong khi tai thanh pho Cdm Pha dat dicge cg,

gid tri theo QCVN 05:2013/BTNMT vé Chdt lugng khong khi xung quanh (trung binh néim)

Kich ban ndy 4p dung véi cic thong s6 PMazs, PMio, NO2, SO, sir dung gid tri giGi hap oty
hrong khéng khi theo QCVN 05:2013/BTNMT Quy chuén k¥ “thudt qude gia v& chét hrong mg;
truong khong khi xung quanh. Cu thé gi4 tri trung binh nam nhu sau:

- Nong 46 PMa s vugt ngudng 25 pg/m’

- Néng d6 PMo vuot ngudng 50 pg/m’

- Nong d6 NO, virot ngudng 40 pg/m?

- Nong dd SO vuot ngudng 50 jig/m?

_Kich ban 2: Sit dung gid tri gi6i han chat lugng khong khi theo WHO AQG - Hudng dén yé
chat luong khéng khi cia WHO.

Ké tir huéng din nam 2005, di c6 nhiéu céc bing chimg, bao gom s lu'cmg va chét lirgng vé
tac dong sirc khde cta 6 nhiém khong khi. Chinh vi vay, Té chirc Y té Thé giéi (WHO) da phit
hanh cac hudng din chit luong khong khi stra ddi vao ngay 22 thang 9 nam 2021. Véi céc thdng
sd sir dung gi4 tri giéi han chit lugng khong khi nhu sau:

- Nong d6 PM; s vugt ngudng 5 pg/m’

- Nbong d6 PMjo virot ngudng 15 pg/m’

- Néng d6 NO2 vuot ngudng 10 pg/m’

- Ndng d6 SO vugt ngudng 40 pg/m’

2.3. Phuwong phap xir Iy va so sinh dir li¢u

Céc dit liéu, s liéu va thong tin quan tric chit lugng moi trudng sau khi thu thap thi dugexi
ly thong ké va gla tri cdc thong s6 dugc so sanh, d6i chiéu véi QCVN 05:2013/BTNMT - Quy
chuin k¥ thudt quéc gia vé chat lugng khéng khi xung quanh.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Di2n bién chit lrgng méi trudmg khong khi tai thanh phé CiAm Pha

Két qua quan tric tu dong hang ndm cho thay & cac vi tri 14y mAu ndng d¢ bui PMio, PMas
ddu & mirc thap va nim trong gi6i han cho phép QCVN 05/2013/BTNMT c¢6 xu hudng gwf;
tir nAm 2020 - 2022. Gia trj ndy c6 xu huéng gidm trong céc thang mua nhidu tir thang 3 an
thang 10 va tang cao & céc thang c6 luong mua it hodic khd tir thang 11 nim trude cho

thang 4 nam sau.
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Hinh 1. Dién bién ndng d¢ bui PM10 trung binh 24h
cic théng (2020-2022)
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Hinh 3. Dién bién SOz trung binh nim
tai tram quan tric ty djng (2020-2022)

Hinh 2. Di&n bién ndng d4 bui PM2s trung binh 24h
chc théng (2020-2022)

Két qua quan tric moi truong giai doan 2020 - 2022 cho thay ndng d6 cac khi doc hai nhu
S0z, NO, CO, Os trong khong khi tai Cim Pha nhin chung déu nim trong ngudng cho phép cua
QCVN 05:2013/BTNMT va khéng bién dong nhiéu giita céc nim.
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—_— QCVN 05:2013/BTNMT (TB nam ctia NO,) i

Hinh 4. Dién bién NO: trung binh nim
tai tram quan tric tr dong (2020-2022)

D01 véi thong s6 SO2: Két qua quan triic khong khi tir dong tai tram quan trac tir nam 2020 -
2022 nong do trung binh nim cua SO, & muc thép, gié trj trung binh ndm phd bién bing Y gia tri
cia QCVN, c6 xu huéng on dinh va nim trong gi6i han cho phép QCVN 05/2013/BTNMT. Néng
do NO, trung binh nim trong ca 3 nim 2020, 2021, 2022 déu vuot nguono cho phép va cé xu
huéng tang dan. Nguyén nhan chi yéu dugc xé4c dinh do sy lan truyén chét 6 nhiém trong khéng
khi tir qué trinh phat thai cia céc cac nha mdy nhit dign tai Cém Pha: Nha mdy nhiét dién Cim
Pha, Nha may nhiét dién Mong Duong I, Nha may nhi¢t di¢n Mong Duong II va hoat dong khai
thic, ché bién than tai khu vuc him mo 14n c4n va cac hoat ddng clia giao thong van tai.

Nong do CO TB nim 2020-2022 déu nim trong ngudng cho phép cua quy chuén va ¢ xu
huéng ting dan nhét 14 trong ndm 2022 do céc hoat dong dc‘n song va san xuat dugc dién ra binh
thuong sau dai dich Covid. Déi v6i thong 50 03 thi O3 trong ting mit dugc hinh thanh tir céc phan
mg quang hoa gitra hop chit NOx va VOC. Nong do chat NOx trong khong khi tai Cim Pha trong
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Hinh 5. Dién bién gi4 trj ndng d§ CO trung binh cdc thang  Hinh 6. Dién.bién gia trj nﬁpg do (3; trung binh 1h cic
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Hinh 7. Vi tri tram quan triic ty dfng va cdc diém quan tric bd sung

khi dit¢
gio nén !
noi riéo

C6 thé nhan dinh vi tri dit tram‘ quan tric ty dong tuy phu hgp véi nhu cAu quén Iy
trung tam hanh chinh ciia thanh pho nhung do khu vyre ndy niim sét bién, truéc huons
chju anh hudng tir cc nguon thai néim phia sau huémg gi6. Mic du thanh phé Cam Pha
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va tinh Quang Ninh néi chung nim ¢ khu vyc nhiét déi gié mua véi huéng gi6 chit dao 12 Dong
B#c vao mua kho va Tay Nam vao mia mua, nhung do yéu té vi khi hau dic thu ven bién, gin
khu vue vinh Bac BO nén huéng gi6 chu yéu ciia khu vue 1 gi6 théi tir dai duong vao dat lién. Vi
ram quan trac moi trudmg khdng khi ti dong duroc bé tri & ven bién nén chit yéu chit lugng moi
yruong khong khi dugc quan tréc tai khu vyre ndy 14 kh4 sach do khéng khi théi tir bién Dong vao.

vj tri va két qua phén tich chét lugng mai trudng khong khi bd sung nam 2022 tai 8 vi tri trén
dia ban thanh phé Cim Pha vao cac khung gid cao didm. Bang sb liéu cho thdy chét lugng moi
truémg khong khi lic cao di€ém c6 dau hiéu anh huéng tiéu cuc. Mic di cac khi doc hai van nim
trong quy chuan khi so sanh véi ngudng cho phép trung binh 1h nhung so véi ngudng 24h trung
binh thi PM2.s, PMio, SO2va NO; déu c6 du hiéu vurgt qué tai mét sb diém quan tric. C6 thé nhin
thiy nhimg diém quan tric ndm sdu trong noi dia, phia sau mé khai thac than (KK 13, KK38, KK40,
KK41) c6 ndng d9 bui va céc khi doc cao hon so véi cac miu khi nim & khu vuc trung tim thanh
phd & ven bién. Do anh hudng ctia cac yéu td dia hinh va khi twong ma mic do lan truyén cua cac
khi thai tir ngudn thai t6i méi trudng khong khi xung quanh 12 khéc nhau.

Bang 5. Két qua phin tich méi trwomg khong khi xung quanh b sung nim 2022

o S ey DoAm  Técdogic PMas  PMu SOz NO2 co
°C %RH m/s pg/m?3 pg/m?3 pg/m? pg/m? pg/m?3
1 K11 D77 74,9 0.4 17,42 94,40 78,80 52,26 2245
2 K12 24,3 84,1 0,5 18,09 97,16 123,16 22,65 2671
3 K13 25,3 76,3 0,6 16,89 97,72 159,71 21,80 2452
4 K14 26,5 74,6 0,5 10,83 75,34 42,97 82,84 1968
5 KK38 20,1 70,2 0,3 45,00 290,50 84,80 77,40 2452
6 KK39 23 70,5 0,5 21,70 192,90 51,50 63,60 2399
7 KK40 26,5 76,4 0,6 60,10 320,10 74,80 83,40 2582
8 KK41 23,3 83,1 0,4 49,97 284,68 85,06 80,05 2588
1h - - 350 200 30.000
QCVN 05:2013/BTNMT 24h 50 150 125 100 =
TB nam 25 50 50 40 =

3.2. Danh gi4 tic dgng ciia & nhiém méi trwdng khong khi dén sirc khée cong ddng
3.2.1. Pdnh gid nguy co dnh hudng t6i sicc khée do 6 nhiém khong khi

(i) Nguy co tuong déi do phoi nhiém PM3,s

Co thé théy néu coi nong d6 ngudng tir 25 pg/ m? thi PM> 5 bt dﬁ}l gdy ra nhitng tic dong tiéu
cye t6i moi trudomg thi khi nong do PM2 s téng 1én thi nguy co tuong doi cling ting 1én rat cao. Cim
Phi 13 dia phuong c6 néng 46 PMz.s khc‘zng qua cao, dao dong tir 10,83-60,10 pg/m? trung binh
ngdy. Theo twong quan nguy co tuong doi khi nong dg iﬁa PM: s trén 120 pg/m? da thé hién kha
ning méc bénh phéi va tim mach ciia ngudi bj phoi nhiém so véi mite binh thudng cao hon gin
2,5 lan. V6i Cam Pha thi mire d§ 6 nhiém trung binh PMa.s trung binh ngy trong khoang 30 pg/m?,
s& khién kha ning méc bénh ho hap ting tir 1,2 lan néu bj phoi nhiém. O kich ban 2, cit giam phat
théi 5 jg/m3, méi tuong quan nguy co tuong doi khi nong d¢ cua PMa s trén 120 pg/m3 thé hién
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kha ning méc cdc bénh lién quan dén ho hap va tim mach cia ngudi bj phoi nhiem 50 v6i mig

binh thudng cao hon gép 3 lan.

Relative Risk
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Hinh 8. Twong quan ndng dé PM2.5 va nguy Hinh 9. Tuong quan Pﬁngf]’@ PM2.5 v-,’; nguy co
co twong ddi & kich ban 1 (25 pg/m°) twrong doi & kich ban 2 (5 pg/m’)

Bing 1. Két qui chay phin mém xét tac djng ciia & nhiém PM.s t6i sirc khoe cong dong
& thanh phé Cim Pha véi c4c kich ban cat gidm khéac nhau

Kich ban 1 Kich ban 2
Théng sb Khuvige ClI Lower Upper Cl Lower Upper
95% Cl 2,5% Cl 2,5% 95% Cl25% Cl25%
Ty lé méc bénh/phoi nhiém 5,64% 4,3% 6,3% 19,11% 14,83% 21,13%
U'6c tinh s6 ngudi méc bénh tang thém %ir: 2911 2220 3249 9853 7648 10899
Sé ca bénh tiém nang/100.000 ngudi 1524 1162 1700 5159 4004 5706

Ghi chii: CI: Confidence interval - khodng tin cdy; CI 95%: Xdc sudt 95% xay ra
Lower CI 2,5%: Gid tri & phdn phoi xdc suat cyc doan cdn dudi ctia ham phdn bé xdc sudt, kha ndng xay ra 2,5%
Upper CI 2,5%: Gid trj & phan phoi xdc sudt cyc doan can trén ciia ham phdn bé xdc sudt, kha ndng xdy ra 2,5%

Nhin chung v6i gié tri it gidm phat thai PMa 5 & mie 5 pg/m?® thi s6 nguoi tang thém do bi
cac bénh ning (phai nam vién) lién quan dén hd hép va tim mach 14 mic tin cidy 95% (2,5% t0i
thép - 2,5% i cao) 1 9853 (7648 - 10899). O kich ban cit giam phat thai 25 pg/m® thi s6 lugng
ngudi mic bénh giam di hon 3 lan & mire 2911 (2220 - 3249).
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Hinh 10. M&i lién h¢ gitra ndng ) PMasva sé  Hinh 11. M&i lién hé eitra ndng d3 6

lien b X 8 . a nOng A9 PMys via SO

trromg hop méc bénh ho hiip nim 2022 & kich  trudng hep mic bélfhghé hap Eﬁ;ﬁ 202?& kich
ban 1 (25 pg/m°) bin 2 (5 pg/m)
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(i) Nguy co tuwong déi do phoi nhiém PM;q

0 nong d6 50 pg/m’, duqc coi la nong do bat dau xuat hién nhimg tac djng tiéu cyc cia PMio,
ty lé mic bénh ting 1én khi nédng d6 PMjo & moi trudng ngoal troi ting 1én. Nong a6 PM]O 1a 90
pg/m c6 nguy co tuong ddi 1a 1,25 lan, nghia 1a kha néng mic bénh do phoi nhiém tang gap 1,25
Jan. O nong d9 120 pg/m?, nguy co nhiém bénh tang gén 1,5 1an. Méi tuong quan ndng d9 6 nhiém
PM10 va nguy co twong d6i & ngudng ndng do bat déu tac dong 14 15 pg/m>, nong d6 PMio 12 90
pg/m’ kha ﬂaﬂg mic bénh do phoi nhiém tang gép 1,5 lan. 0 nong do 120 pg/m?, nguy co nhiém
bénh tang gan 1,75 lan. Vi vay, c¢6 thé thay 13 sir chénh I¢ch rat 16n v& nguy co nhiém cc bénh
lién quan dén ho hap va tim mach tai Cim Phé khi ndng d6 6 nhiém PM10 thay dbi trong 2 kich
ban. Nong do PMjo trung binh trong khéng khi 181,6 pg/m? tai Cam Pha thi nguy co tuong dbido
phoi nhiém PMip 12 rét cao, cé thé trén 3-4 1An so véi mirc trung binh.
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Hinh 12. Twong quan ndng d4 PMjova nguy co Hinh 13. Twong quan ndng a6 PMjo va nguy co

tirong doi, kich ban 1 (50 pg/m’) tirong doi, kich ban 2 (15 pg/m®)
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Hinh 14. Méi hen hé giira nong do PMjo va s0 Hinh 15. Méi llen hé giira nong do PM;ova s
trirdmg hop mic bénh ho hap nim 2022 & kich  trudng hop mic bénh hé hap nim 2022 ¢ kich
ban 1 (50 pg/m®) bén 2 (15 pg/m’)

S6 ngudi méc bénh ho hép nam 2022 & 2 kich bén c6 sy chénh Ich twong déi 16n. Véi kich
ban 1, gi4 trj ct giam phat thai PMjo & mirc 50 pg/m’ thi s ngudi méc céc bénh lién quan dén ho
hap va tim mach ting thém 12 22678 (18245-29764) tuong (mg mai mirc tin cdy CI95% (2,5% téi
thp - 2,5% i cao). O kich ban cét giam phét thai 15 pg/m? thi sb lrgng ngudi méc bénh ting
thém gin 1,2 14n & mirc 26384 (21521-33787).
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B

ng ciia & nhiém PMio t6i sirc khée cfng ddng

B: . Ké a ia tac d§ L oia
ang 2. Két qua danh gi &i c4c kich ban cit giam khic nhau

& thanh phé CAm Pha v

Kich ban 1 Kichban2
— Ay
Thong sé H cl Lower CI  Upper Cl Cl9 Lower CI Upper gy
S e 2,5% 2.5% 5% 2,5%% Jalirice
- 2 ‘—_—_-\__‘-
ol B iao7%  3538%  5T.72%  5116%  4173%  ess
phoi nhiém 3
mac bénh tang thém Pha
S6 ca bénh tiém
9552 15583 13813 11267 1763
n&ng/100.000 nguoi 11873 9
—-_-—--

Ghi chii: CI: Confidence interval - khoang tin cdy; CI 95 %o: Xé_‘: 5’{":‘ 9. 5 % xd;‘v ety - S i
Lower CI 2,5%: Gia tri o phdn phé'i xde sudt cwc doan cdn dudi cua hf"m 2 hfm b? xae suc}t, khf" n'ang xayra 2.5%
Upper CI 2,5%: Gid tri & phan phéi xdc sudt cuc doan cdn trén cua ham phdn bo xdc suat, kha ndng xdy ra 2,5%

(iii) Nguy co twong doi do phoi nhiém NO:
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Hinh 16. Tu’o‘ng‘ quan ndng d¢ NO:2 va nguy c¢  Hinh 17. Twong quan ndng 39 NO; va nguy o
twong doi, kich ban 1 (40 pg/m’) twong ddi, kich ban 2 (10pg/m’)

Theo méi tuong quan ri ro twong ddi ciia NO2, ndng d trén 120 pg/m? thé hién nguy co X3
hdi méc bénh phdi va tim mach cao hon gan 1,5 1an so véi binh thudong. Con dbi véi kich bé:nl
nguong ndng do NOz tir 10 pg/m’® da bit diu gay nén tac dng tiéu cuc dén sirc khoe cong 4o
(3 ndng d¢ trén 120 pg/m® nguy co mic cée bénh lién quan dén ho hép va tim mach tai Cam Pt.la
tng cao gin 1,75 1an so véi binh thudng. Véi Cam Pha ¢6 ndng d¢ trung binh ngay NO2 €30 treo
60 pg/m? thi ngudi dan c6 nguy co mic bgnh do phoi nhiém tang tir 1,05 dén 1,15 lan.

Mbi lién hé gitra nong dd NO2 va 56 trudng hgp méc bénh hé hip tai Cim Pha & 2 kich b
chénh I¢ch nhau rét 16n. O kich bin 1, mitc cit gidm pht thi NO; 12 40 pg/m’, trong khods ™
ciy CI=95%, céc b¢nh lién quan dén phoi nhim NO; & Cim Pha vin phé bién dén 331%
‘bng s& nguoi bj phoi nhiém, s8 ngudi méc bénh chi 12 894 ngudi/100.000 dan. O kich bin 22
<4t giam phat thai NOz 12 10 ug/m?, cling trong khodng tin cy CI = 95%, cac bénh lién 4428
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phoi nhlem NO; & Cim Pha van phd bién 1én dén 8 89% trén tong s6 ngudi b phoi nhiém, twong
duong s ngudi nguy co méc bénh/100.000 dén gép gan 3 1an 1a 2400 ngudi.

g EB8UE

(=]

OLower B Centrd W Uppat

Hinh 18. Moi lién hé giira nong d9 NO; va s6
trueong hop mic bénh hé hip nim 2022, kich  truwdmg hop méc bénh hd hap nim 2022 & kich
bén 1 (40 pg/m?)

|IJLOW B entd B Umal

Hinh 19. Moi lién hé giira nong do NO; va 50

bin 2 (10 pg/m’)

Bang 3. Két qua chay phin mém xét téc dong ciia & nhiém NO; t6i sirc khoe cong dong
¢ tinh Quéng Ninh véi cdc kich ban cit giam khic nhau

Khu Kich ban 1 Kich ban 2
) vy =
[ong 89 C195 Lower  UpperCl 95 Lower ClI Upper CI
% Cl2,5% 2,5% % 2,5% 2,5%
0
Ty & méc bénh/ phoi nhiém 3,31% 1,68% 6,45% 8,89 4,57% 16,83%
%
Lréc tinh sb ngurdi méac bénh Cim 1707 865 3326 4583 2356 8682
tang thém Pha
S6 ca bénh tidm nang/100.000 894 453 1742 2400 1234 4545
ngwdi

Ghi chii: CI: Confidence interval - khoang tin cdy; CI 95%: Xac sudt 95% 6 xdy ra
Lower CI 2,5%: Gid trj ¢ phdn pho: xdc suat cue doan cdn dudi ctia ham phdn b6 xdc suat kha nang xay ra 2,5%
Upper CI 2,5%: Gid tri & phan phdi xdc sudt cuc doan cdn trén ciia ham phdn bo xdc sudt, kha nang xay ra 2,5%

(iv) Nguy co tuo’ng déi do phoi nhiém SO;

Nhin chung vé6i nong do SO; tai hdu hét c4c thanh pho Quéng Ninh déu tuong ddi cao, thé hién
nguy co gdy nguy hai t6i sirc khoe cua cong dong Theo méi twong quan riii ro trong ddi cia SO thi
ndng do trén 120 pg/m tai 2 kich ban déu c6 thé c6 kha ning mic bénh phdi va tim mach cua cng
ddng cao hon gén 1,1 lan so v6i mire binh thuong, Nhin chung, muc d§ gia ting nguy co mic bénh do
phoi nhiém khong 16n khi ndng d6 SO; tang, mirc phoi nhxem SO, trung binh & khu virc Cam Pha lam

ting nhe nguy co méc bénh, & mirc RR dui trén 1,05 déngan1,1.

155



Llh"‘ L o s
= =

10 ‘___=_=;—'_-_—'_"_—'-_'_'_‘-

2

x a9

%

Cs

0.5:

¢ 1 » 3 © = & @™ @ @ W0 10 10
Concentration S02 [ug /3]

— BP Lower — 2 Certrd — R Ui |

Hinh 20. Twong quan ndng dé SO, va
nguy co twong déi, kich ban 1 (50 pg/m?)

[,
—

‘.
l
|
|

=

Relatlve Risk
o O o
w o

[~
o

~

(=
w

=1

Concentration 502 [ug/m3)
e

LD X DO N W W @ g

mlhm

Hinh 21. Tuwong quan nang do SO, va
nguy co twong doi, kich ban 2 (40 ng/md)

e U &

CHCCSS Cases

(-]

OLower M Cond B uppar

Hinh 22. Moéi lién h¢ giira ndng d6 SO, va
s6 truirng hgp mic bénh hé hip nim 2022
& kich ban 1 (50 pg/m®)

4

g5 88

]

<
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Bing 4. Két qua chay phian mém xét tic ddng cia 6 nhiém SO; t6i sirc khoe cong dt’ing
& thanh ph6 Cim Pha véi cic kich ban cit giam khdc nhau

Kjch ban 1 Kich ban 2
Théng s6 Khy
fO.8 vire Gl Lower CI  Upper Cl Closy, LowerCl  UpperCl

95% 2,5% 2,5% > 2,5% 2,5%
Ty I& méc bénh/ phoi nhiém 2.46% 0,93% 3.97% 311% 117% 5%
Uéc tinh sé ngudi méc bénh CA 5
tang thém than 1270 478 2045 1604 606 25
Sé ca bénh tidm e e
nang/100,000 nguei 250 1070 840 317 e

Ghi chii: CI: Confidence interval - khodng !jn cdy; CI 95%: Xde sudt 95% xay ra
Lower CI 2.5%: Gid tri 6 phdn phdi xde sudt cwe doan cdn diwdii ciia him phn bé xdc suds, khd ning xiy ra2.5%
Upper CI 2,5%: Gid trj & phdn phoi xdc suat cyc doan cdn trén ctia ham phdn bé xdc sudt, khd ndng xdy ra 2.5%

O mire cat gidm phat thai SO thap nhat, trong khodng tin cdy CI = 95%, céc bénh lién 4%
dén phoi nhiém SOz 6 Cam Pha ‘vén pho bién dén 3,11% trén tong sé ngudi bj phoi nhiet: %
ngudi c6 nguy co mac bénh 1én dén 840 ngudi/100.000 dan,
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5, KET LUAN

Két qué quan tric mdi trudng giai doan 2020-2022 tir tram quan trc ty dong dat tai
sa thé thao thanh phé CAm Pha cho théy ndng dd bui PMio, PMas va cac khi do
cO, SOz, O3 trong khong khi tai Cém Pha nhin chung déu nim trong nguong cho phéri cia QCVN
05:2013/BTNMT va khong bien dong nhiéu giita c4c nam. Duy nhat chi ¢6 ndng 4 NO2 trung

Trung tam
5c hai nhu
van h QcC N4

pinh nam trong ca 3 nam 2020, 2021, 2022 d&u vurot ngudng cho phép va co xu huéng ‘téng dﬁ?.
Tuy nhién két qué quan tréc b sung ném 2022 tai § diém xung quanh thanh pho Cam Phi cho thay
chit lugng mi trudmg khong khi xung quanh, dic biét tai khung gios cao diem, c6 chét lugng thap hon
dang ké. Két qua phén tich nay cho thdy tram quan tric tw dong nim & khu vuc trung tam hanl'l chmh,
ven bién va diu huéng gi6 nén it chiu tac ddng tir c4c ngudn théi ndm sau trong ngi dia, do do it chiu
tac dong tir cac nguén thai cong nghiép nhu 6ng khéi va cic mo khai thac than. Kc?t qua quan 1:racn bo
sung cho thay tai mdt s6 khu vuc ndm gén 6ng khéi va mo khai thic than c6 diu hiéu bj tic dong
tiéu cuc, dac biét 1a bui, SOz va NOa.

Phin mém AirQ+ da dugc thiét lap dé danh gia tic dong ciia céc chét 6 nhiém moi truong
khong khi dén sirc khoe cong ddng cur dan thanh phé Cim Pha. Trong do s lidu dan cu cing v6i
4t liéu hién trang céc ca bénh c6 lién quan dén dudng hd hép ciia Bénh vién da khoa thanh pho
Cim Pha nam 2023 di duge sir dung 13m dit lidu nén. Nguy co tuong ddi cia anh huéng tir cac
khi & nhiém i stic khée ngudi dan duge dnh gia dya trén cac hé sb thuc nghi¢m do WHO cong
bé chinh thirc. Vi gia thuyét céc ca bénh lién quan dén dudng hé hap déu c6 méi lién quan véi
hién trang chét lugng mbi trudng khong khi tai thanh phd Cim Pha theo 2 kich ban. Nhin chung,
thong s6 PMio, PMa2 5 tac ddng lon nhéit dén sirc khée ngudi dan va sb ca mic bénh méi co su
chénh léch 16n & cac kich ban cit gidm phat thai khac nhau.
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