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This research was carried out to determine the level of ecological and
heath risk of water quality of Ma river in Thanh Hoa province. We
used data at 8 water monitoring points on the Ma River, Thanh Hoa
province in the period 2011-2020 to calculate the water quality index
(WQl), ecological risk index (RI) and health risk (RISH and
HAZAD). Results have showed that 6/8 water monitoring locations
(75%) have WQI scores of 76 and are suitable for domestic water
supply purposes. Only 2/8 water monitoring sites (25%) have WQI
scores less than 76 and can only be used for irrigation. Although the
ecological risk level of the water environment of the Ma river was
low, the level of health risk was at a worrying level. The risk index for
the carcinogen As was moderate to moderate risk (RISHwater> 1074
and the risk index for the non-carcinogenic agent Mn was
unacceptable (HAZARDwaer > 1). Before using surface-wate of Ma
river for domestic water supply, we should take measures to remove
or reduce the concentration of As and Mn in the water to reduce the
health risk of the people.
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Nghién ciru nay dugc thuc hién nham chi rd mae do rai ro sinh thai
va rai ro suc khoe véi méi truong nudc sdong Ma tinh Thanh Hoa.
Chung tdi st dung s6 liéu tai 8 diém quan tric nuéc trén sdng Ma
tinh Thanh Hoa trong giai doan 2011-2020 dé tinh toan chi s6 chat
luong nude (WQI), chi s6 rai ro sinh thai (RI) va chi sé rai ro sic
khoe (RISH va HAZAD). Két qua nghién ciu cho thiy, 6/8 vi tri
quan tric nudc (75%) c6 diém WQI > 76 diém va c6 kha nang st
dung cho muc dich cap nudc sinh hoat. Chi ¢6 2/8 vi tri quan tric
nudc (25%) c6 diém WQI<76 diém va chi st dung dugc cho muc
dich tudi tidu thuy loi. Mac du chi sé RI méi trudng nude cua sdng
M4 & mic thap nhung mirc do rui ro sic khoe lai & mic dang lo ngai
khi chi s6 rui ro véi tac nhan gay ung thu 1a As & muc trung binh
(RISHwater> 10™) va véi tac nhan khong gay ung thu 1a Mn & muc
khong chap nhan duoc (HAZARDuuaer >1). Trudc khi sir dung nudc
song Ma lam nudc cap sinh hoat cho nguoi dan can c6 bién phap xir
ly dé loai bo hoac giam bot nong do As va Mn trong nudc dé giam
tac dong xau dén suc khoe cta nguoi dan.
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1. Mé dau

Viét Nam 1a quéc gia c6 hé théng song ngoi day dic Vi tong luong dong chay nuéc mét 1én
dén 830 — 840 ty m¥nam. Tuy nhién, Viét Nam chi 1a quoc gia c6 nguon tai nguyén nudc ¢ Muc
trung binh trén thé gidi, vi c6 dén 63% lwong nudc 6 nguon goc tir nude ngoai chay vao. Chung
ta khong nhitng 1a quéc gia bi phu thudc tai nguyén nudc tir nwdc ngodi ma dién bién luu luong
va chét lugng nude trén cac luu vuc sdng c6 su bién dong theo mua, theo ving mién (khoang
80% lwong nudc tap trung trong mua mua tir thang sau dén thang mot nam sau va giam manh,
tham chi kho kiét vao mia he). Toc do phat trien nhanh cua cc nganh kinh té kém theo nhu cau
su dung nude ngdy cang tang, luong chat thai phat sinh ngay cang l6n da gy ra nhiing anh
huéng tiéu cuc va 6 nhiém moi trudng nudce trén cac lwu vuc song, anh huang 1on den hoat déng
sinh hoat va san xuat caa nguoi dan [1]. O nuéc ta hién nay, nhitng nghién cau vé méi truong
nudc mai chi yéu tap trung vao viéc theo doi danh gia dién bién chat lugng nuée va canh bao 6
nhiém nhu: Nghién ctu cia Triéu Phuong Thao va cong su (2016) [2] danh gia chat luong nuéc
mat Iuu vuc séng Ca trén dia ban tinh Nghé An giai doan 2012-2014 da xac dinh nudc song Ca bi
0 nhidm boi cac thong s6 TSS, NO,, COD, NH4*, BODs, chét lugng nudc khu vue thugng luu tdt
hon so v6i khu vyc trung va ha luu. Hay viéc sir dung chi s WQI dé danh gia dién bién chat
lugng nudc mat tai cac luu vuc sdng [3]-[5], cac hé 1on [6]. Trong mot vai nam gén day, phuong
phap str dung cac chi s6 6 nhiém nhu chi s6 6 nhiém tong hop (CPI), 6 nhiém hitu co (OPI), 6
nhiém kim loai nang (TPI) d¢ d4nh gia mirc do 0 nhiém caa cac ngudn nudc mat va nude dudi
dat [4], [7], [8]. Céc nghién ctru ndy phan nao da phan anh duoc hién trang & nhiém va dién bién
chat lwong ngudn nudc & nudc ta trong nhitng nim qua, g6p phan dua ra cac canh béo kip thoi
cho cé&c nha quan ly. Tuy nhién, viéc phan tich, danh gia cac rui ro trong qua trinh sir dung nguon
nudc mit vao cac muc dich khac nhau nhu: cép nuéc sinh hoat, bao dam doi song thay sinh hay
tudi tidu thay loi,... gan nhu chua dugce dé cap va nghién ctu.

Nghién ctru danh gia rui ro 6 nhidm nudc duge thuc hién ¢ kha nhiéu qubc gia trén thé gii.
Nitasha Khatri cting cong su [9] thuc hién nghién ciru phan tich va danh gia chat lugng nudc tai
Satlasana Taluka, huyén Mehsana, tinh Gujarat, An Do st dung cac chi s6 chat luong nudce chi ra
céc hoat dong sinh hoat nhu tam, giat gan nguon nuéc ¢d the dan dén 6 nhiém nuoc. Cac thong
s6 nhu tong do cung, do kiém tong sb, Chat rin hoa tan va do duc di vuot qua ngudng an toan
cho nudc ngam st dung vao muc dich an, udng. Tai Trung Quéc, Suya Leng va cong su [10] da
tién hanh nghién ciru dé xac dinh mac do rai ro 6 nhidm nuéc tai khu vuc Bic Kinh — Thién Tan
— Ha Bic; nghién cau rai ro sic khoe do anh huong boi 6 nhidm nito trong nude dudi dat & phia
Tay béc Trung Quéc [11]. O khu vuc Chau phi ciing c6 nhiéu nghién ciu khac nhau vé danh gia
rai ro moi truong nude dugc thyc hién nhu: nghién cuu tai luu vuc song Klip [12]; séng Tana
[13] hay nghién ctru danh gia rai ro stc khoe trong s dung nuéc tai khu vuc ndng thon phia
Dong nam Nigeria [14]. Nhitng nghién ctu trén cho thy viéc danh gia rui ro 6 nhiém do st dung
nguon nude duoc thyc hign kha phd bién Y nhiéu noi trén thé gidi, dat duoc hiéu qua cao va co
thé ing dung duoc cho nhiing nghién ciru vé danh gia rai ro 6 nhidm nudéc tai Viét Nam

Thanh Hoa Ia tinh cira ngd phia Béc cua khu vyc mién Trung nudc ta, 1a mét trong nhiing tinh
c6 tai nguyén nuéc kha phong phd. Tong lugng nuée mua roi xudéng 1anh thd hang nam 1a 19 ty
m?3, luong bde hoi trung binh 1a 9 ty m¥/nam, con lai 9,7 ty m® nudc sinh ra dong chay mat va 0,3
ty m? sinh ra dong chay ngam. Hang nam hé thdng song cua tinh db ra bién 20 ty m? nudc gom 5
song chinh 1a sdng Hoat, séng M4, séng Bang, séng Yén, song Chang [15]. Trong cac hé thdng
song chinh cua Thanh Hoéa, sdng MA 1a song 16n nhat co vai tro dic biét quan trong trong viéc
cung cip nude cho hoat dong sinh hoat, san xuat céng, néng nghiép cia nguoi dan trén dia ban
tinh. Vi vay viéc theo dai, danh gia dién bién chat lvong nudc sébng M trong nhitng nim qua di
dugc tinh Thanh Hoa dac biét quan tdm va thuc hién thuong xuyén. Tuy nhién, mang ludi quan
trac chat lugng nudc séng M4 ciia tinh mai chi dung lai & mirc dénh gia chat luong va du béao
din bién chit luong nuéc, chua dua ra nhitng phan tich sau lién quan ti tinh rai ro vé sinh thai
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va rui ro stc khoe cua ngudi dan khi sir dung ngudn nude séng Ma vao muc dich cap nuéc sinh
hoat. Nghién ciru nay cua ching t6i dwoc thuc hién nham st dung dit liéu quan tric méi truong
nude trén song Ma dé phan tich va chi rd mic do rii ro sinh thai méi truong nudc song Ma va
murc d¢ rui ro suc khoe cua ngudi dan khi st dung nude song Ma lam nudc sinh hoat.

2. Pia diém va phwong phap nghién ciu
2.1. Pia diém nghién cru

Nghién ctru dugc thuc hién trén song Ma doan chay qua tinh Thanh Hoa. Song Ma c6 dong
chinh dai 528 km, bat nguon tir d6 cao 800 — 1.000m & ving Dién Bién Phi, tinh Dién Bién, sau
d6 chay qua Lao (dai 118 km) va chay vao dia phan tinh Thanh Héa & phia Bic ban Sop Sim
(huyén Muong Lat) roi d6 ra bién Dong, tong chiéu dai song Ma trén dia ban tinh Thanh Hoa la
242 km, dién tich luu vuc sdng (LVS) MA trén dia ban tinh Thanh Héa 1a 9.000 km? (Téong dién
tich LVS M4 1a 28.106 km?, gom 7.913 km? thudc nudc ban Lao va 20.193 km? thude dia phan
Viét Nam). Séng M4 c6 tong sé 89 phu luu, trong d6 cac phu luu chinh trén dat Thanh Hoa gom
sudi Sim (40 km), sudi Quanh (41 km), sudi Xia (22,5 km), séng Ludng (102 km), sdng Lo (74,5
km), H6n Nua (25 km), song Buoi (130 km), sdng Cau Chay (87,5 km) va séng Chu (325 km)
[15]. Séng M4 1a hé thong song 16n nhat caa tinh Thanh Héa (Hinh 1).

Céc vi tri quan trac nwéc song M4 tinh Thanh Hoa

1 ‘ 2 Toa dd

el TT Tén diem X Y
lik 1 CauBanLat 458761 2270680
\ 2 CauNa Sai 510658,6 253518,72
/ 3 CaulaHan 522040 2251149
\ 4 CiaHa 550050 2236248
5 CauKiéu 561739 2214540,9
B 6 Ngéa ba Bodng 579944 2206645
N 7 Ngi ba Giang 581217 2197607
! 8 Cang L& Mén 586072 2188626

Hinh 1. S6ng M4 va cdc diém quan trdc nuéc trén sdng M4 tinh Thanh Héa
2.2. Cdac phwong phdp nghién ciu

* Phwong phdp ké thira
Trong nghién ctru nay chung toi da ké thira toan bo dir liéu quan trac chat luong séng M4 tai 8
diém quan trac thugc mang lugi quan tric moi trudng nudc mat cia tinh Thanh Hoéa (tir nim
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2011 dén 2020). Céc sé liéu nay duoc sir dung dé tinh chi s6 WQI va tinh toan cac chi s6 rai ro 6
nhiém moi truong nudc.

* Phwrong phdp tinh chi sé chat lwong niréc WQI

Chi s WQI duoc tinh toan theo Cong thirc ciia Téng cuc Moéi truong (2019) [16] nhu trong
Cong thuc 1:

( Un m Um

]‘] woI, ] [[‘[ WOl ] . . 1

woI = ulgé x L i x[%iwgzﬂ. X;ZWQJF] 1)
=l 1=]

100 100

Trong do:

- WQI, Két qua tinh toan ddi véi théng sé nhém I: Thong sé pH;

- WQIy Két qua tinh toan d6i véi thong sé nhém 11: (nhém thdng sb thudc bao vé thuc vat):
bao gom cac théng sé Aldrin, BHC, Dieldrin, DDTs (p,p’-DDT, p,p’-DDD, p,p’-DDE),
Heptachlor & Heptachlorepoxide;

- WQIy Két qua tinh toan ddi véi théng sé nhém 111: (nhém thdng sb kim loai nang): bao gom
cac thong sb As, Cd, Pb, Cré*, Cu, Zn, Hg;

- WQIv Két qua tinh toan ddi véi thong sé nhém IV: (nhém théng s6 hiru co va dinh dudng):
Bao gém céac thdng s DO, BODs, COD, TOC, N-NH,, N-NOz, N-NO;, P-PO,

- WQIy Két qua tinh toan di vai thdng sé nhém V: (nhém théng sé vi sinh): bao gém céc
thong s6 Coliform, E.coli

Chi sb WQI dugc tinh theo thang diém (khoang gia tri WQI) twong trng véi biéu tuong va cac
mau sic dé danh gia chat luong nudce dap tng cho nhu cau sir dung (Bang 1).

Bang 1. Thang danh gia chdt heong miede theo diém s6 WQI

TT Khoang gié tri WQI Chit lwgng nuéc Mau siac
1 91 -100 Rat tot Xanh nudc bién
2 76-90 Tot
3 51-75 Trung binh Vang
4 26-50 Xau Da cam
5 10-25 Kém
6 <10 O nhiém rat nang Nau

* Phuong phap danh gid rui ro méi trueong nuwoc

- Rui ro sic khoe: Trong nghién ctru nay duge déanh gia qua cac tuyén phoi nhiém ddi véi céc
chat gay ung thu (Asen) va cac chat khong gay ung thu (Mn, Hg, Cr®, CN") trong nudc mat cua
song Ma. Trong do6:

+ COng thuc tinh toan rai ro ung thu trong moéi truong nude thdng qua duong tiéu hoa ky hiéu
la RISHyater nhu trong cong thire 2:

RISHwater = SFo X Cw X 0,0149 [17] (2)

Trong d6: SFo: nhan té di qua duong miéng (I/mg/kg-ngay), trong nghién ctru nay la As; Cw:
nong do As trong nugc (mg/l);

+ Cong thuc tinh toan rai ro khong ung thu trong moi tredng nudc thdng qua duong tiéu héa
ki hiéu 12 HAZARDater nhu cong thic 3:

Trong d6: RfDO: Liéu lwong tham chiéu d6i voi duong tiéu hoa (mg/kg-ngay); Cw: ndng do
hoa chat trong nuéc (mg/l), trong nghién ciru nay 1a nong do ciia Mn, Hg, Cré*, CN-.

+ Rii ro sirc khoe duoc dénh gia theo cac mirc nhu quy dinh trong bang sé 2.

- Ddanh gid ri ro sinh thai tiém nang (RI): Chi sb rui ro sinh thai tiém ning (RI) dugc danh
gia dua vao ndng d6 cua cac kim loai ning (KLN): Cu, Pb, Zn, Cd va As trong nuéc séng Ma
giai doan 2011-2020 theo cbng thirc 4:

Ci

RI =37 Ef; El=CLTE; c;'—cl [18] ()
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Trong d6: Ci - Ham lugng KLN thir i do dugc trong tram tich tai khu vuc nghién ciru (mg/kg);
C'r - Yéu t6 6 nhidm cua ting kim loai; C'y - Ham lugng tham chiéu ciia KLN thoi ky tién cong
nghiép; E'; -Yéu té rai ro sinh thai cua ting KLN; va T', - Hé s doc tinh caa KLN.

Bang 2. Thang danh gid rii ro sirc khoe (RISH)

Cach danh gia rii ro sirc Khée

. A . 106 < RISHyat RISHwat HAZARDwate HAZARDyater
4 water ‘water wal
Chl SO RISHwater> 10 < 10_4 > 10—6 < 1 > 1
Rui ro mic bénh : .
Panh eig 08 thu cao, Rui ro dF;l;' rlgéttgpt’hléhcohng Rui ro chip nhan  Rui ro khong
& khéng thé chap trung binh* gnhén P P duoc chap nhan dugc

nhan dugc

Ghi ch: (*) Rui ro c6 thé c6 hogc khong c6 nhiing quyér dinh giam thiéu rui ro va nhiing quyér dinh nay
phdi dwa trén nhizng nghién cizu bé sung.
Két qua tinh toan RI s& duoc so sanh voi thang danh gia nhu trong bang 3.
Bang 3. Thang ddanh gid rii ro sinh thai tiém nang véi KLN (RI)

E'r RI Mire d§ rii ro sinh thai cia KLN
E'r< 40 RI <110 Thap
40 <E'<80 110 <RI <220 Vira phai
80 <E' <160 220 <RI <440 Péng quan tim
160 <E' <320 RI > 440 Cao
E\r >320 Rat cao

3. Két qua nghién ciu
3.1. Dién bién chit lwong nwéc séng Mi giai dogn 2011-2020

*Két qua quan trdc nuée séng Ma giai doan 2011-2020

Gia tri trung binh cuia cac thong sé quan tric chét luong nudc mat trén séng M4 trong giai
doan 2011-2020 dugc trinh bay & bang 4. Theo d6 ndng d6 pH trong nudc dao dong tir 6,55 -
7,27; DO trong nudc rat tét nam trong khoang 6,66 - 7,25 mg/L; BOD dao dong trong khoang 4 -
6 mg/l; COD dao dong tur 6-13 mg/L; cac chit dinh dudng nito nhu NHs*, NOs, NO2” & muc
thap, lan luot dao dong tir 0,12 - 0,57 mg/l; 0,6 - 29,17 mg/l; 0,02 - 0,04 mg/l. Trong khi d6, nong
d6 TSS & muc kha cao nam trong khoang 51 - 150 mg/l; Coliform c6 bién dong I6n nhét dao
dong trong khoang 1.430 dén 45.561 MPN/100 ml.

Bang 4. Nong dé mgt so théng so chat licong miréc song M, tinh Thanh Héa giai doan 2011-2020

Thong sé Gia tri CB:gg Cﬁl{. Cﬁu, La Cwa Ha C.ﬁ;u Ng? ba Ng.? ba Céng Lé
Lat Na Sai Han Kieu Bong Giang Moén
pH B 6,95 6,96 6,99 6,96 6,91 6,86 6,86 6,80
SD 0,10 0,13 0,11 0,11 0,18 0,16 0,09 0,13
DO B 7,25 7,08 6,86 6,90 6,87 6,75 6,71 6,66
(mg/L) SD 0,33 0,54 0,42 0,46 0,51 0,45 0,55 0,39
BODs B 5 6 5 4 5 3 4 5
(mg/l) SD 3,28 3,92 2,54 1,53 1,46 0,90 0,96 1,27
COD B 9 13 8 7 8 6 6 8
(mg/l) SD 4,99 15,29 3,562 2,50 2,20 1,87 1,67 1,74
TSS B 138 160 128 119 106 57 51 59
(mg/l) SD 83 101 87 85 71 31 16 34
NH4* B 0,15 0,21 0,12 0,14 0,20 0,16 0,19 0,57
(mg/l) SD 0,07 0,23 0,06 0,05 0,12 0,06 0,10 1,13
NOy B 0,02 0,03 0,03 0,02 0,03 0,03 0,03 0,04
(mg/l) SD 0,02 0,03 0,03 0,02 0,02 0,02 0,02 0,02
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CAu

Az e N Cau Caula ~. ,,. Cau Ngidba Ngidba CanglLé
Thong so Gla tri BLZ? NaSai Han Cura Ha Kiéu Béng Giang M6én
NOs TB 060 743 063 0,67 0,74 2,17 0,85 0,73
(mg/l) SD 020 309 030 0,33 0,32 25 0,44 0,53
Coliform TB 4348 3.890 1430 4.967 43207 2.669 45561 3.210

(MPN/100ml) SD 5507 5423 1.821 8.619 120.543 1.761 120.303 2.444

* Chi sé chdt lwong nuée séng Ma giai dogn 2011-2020

Két qua tinh toan cho thay diém s WQI binh quan cia cac diém quan tric nuéc song Ma 1a
khé cao tir 62 — 90 diém trong mua mua; 73 — 94 diém trong mua kho; va tir 65 — 93 diém trong
ca nam. Piém s6 WQI cua nudc song trong mia mua thap hon so voi trong mia khd cho thay
chat luong nuéc sdng MA bi anh huong 16n boi dia hinh va ché 46 mua. Vao muia mua luu lugng
nuéc 16n, do doc dia hinh cao dan téi ham luong TSS trong nude song ting nhanh dan toi chat
luong nuéc caa séng bi giam. Két qua nay kha twong dong véi két qua nghién ctu tai thuong luu
cia LVS Cau & nudc ta [4].

Chi s6 WQI
100 eeccoe,
80 ...........“.._...
60
40
20
0 x
CduBan CiuNa Ciula o Cap Ngaba Ngaba CanglLeé
Lat Sai Han Kiéu Bong G#ng  Mon
/1 Canam 89 91 93 92 81 70 85 80
=@ Mua mua 87 89 92 90 75 61 62 80
oo dp e Muakho 91 91 93 94 93 85 73 85

CC—Canim =@ Muamuwa ecec4ae Muakhd

Hinh 2. Chi sé chdt liong niréc WQI trung binh tai cde diém quan trac trén song Ma giai dogn 2011-2020

Hinh 2 cho thay, diém sb WQI tai tit ca cac diém quan tric nudc trén sdng Ma déu cao hon so
v6i trong mua kho. Dac bi¢t la tai cac diém quan tric tai Cau Kiéu, Nga ba Bong va Nga ba
Giang diém s6 WQI trong mua kho la cao hon han SO V61 mua mua. O cac diém con lai myuc do
thay ddi la khong déng ké. Két qua tinh toan diém s WQI binh quan trong ca nam cho thiy c6
3/8 diém quan tric (37,5%) cd chat lwong & muc rat tot (mau xanh nudc bién) ¢ kha ning sir
dung dé cap nudc sinh hoat tryc tiép gom vi tri Cau Na Sai, Cau La Han va Cua Ha; 3/8 diém
quan trac (37,5%) c6 chét lugng nuwdc & mic tét (mau xanh 14 cay) dam bao sir dung dé cip nudc
sinh hoat nhung phai ¢6 bién phap xir Iy phii hop, gom vi tri Cau Ban Lat, Cau Kiéu va Cang L&
M6n; con lai 2/8 vi tri quan trac (25%) 1a Nga Ba Bong va Nga Ba Giang la c6 chét lugng nuéc &
murc trung binh (mau vang) chi dap tmg dugc cho muc dich nude tudi tiéu thuy lgi. Nhin chung,
chi sé chat lugng nudc (WQI) trong mua kho tai tat ca cac diém quan tric déu tét hon so véi
trong mua mua.
3.2. Ddnh gid rui ro st dung nwéc song Ma

* Pdanh gid rii ro sinh thai tiém nang (RI)

Két qua tinh toan yéu tb rai ro sinh thai dbi voi méi trudng nude sdng M4 cua ting théng sé
KLN cho thay, yéu tb rai ro sinh thai (E';) ciia Cd dao dong tir 0,00086 - 0,008; Pb tir 0,00001 -
0,0009; Cr®* tir 0,00002 - 0,00037; Cu tir 0,00004 - 0,00141; Zn tir 0,00003 - 0,0003; va As tir
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0,00029 - 0,00735. Thur ty yéu t6 rai ro sinh thai cua ting kim loai duoc sip xép nhu sau: E
(Cr®) = 0,00007 < E' (Zn) = 0,0001 < E'; (Pb)= 0,00017 <E' (Cu) = 0,00054 < E'; (As) =
0,00174 < E'; (Cd)= 0,00185. Két qua tinh chi s rui ro sinh théi tiém nang (RI) ctia nudc sdng
Ma dugc chi ra trong bang 5. Theo do, RI trong nudc song Ma dao d@ong tir 0,002 — 0,011 trong
muia mua; tir 0,003 — 0,010 trong mia kho; va tir 0,002-0,009 ddi voi ca nim, bién dong cua gia
tri RI tai cac diém quan trac nudc khong I6n thé hién & gia tri SD thdp hon khéa nhiéu so voi gia
tri trung binh. Pdi chiéu gia tri RI tinh toan dugc voi thang danh gia RI trong bang 4 cho thay rui
ro sinh thai méi truong nude ddi véi yéu td KLN tai tat ca cac diém quan tric trén song Ma déu &
muc rat thip (RI<110).

Bang 5. Chi sé rui ro sinh thai tiém ndng (RI) trung binh ciia méi trieong nwéc song Ma

Cau A Cau , A ~ ~ Cﬁl’lg

Lat Héan Mbn
Lon nhat 0,006 0,006 0,009 0,005 0007 0,011 0,006 0,007
Mua Nho nhét 0,002 0,002 0,002 0,002 0,002 0,002 0,002 0,003
mua Trung binh 0,005 0,004 0,004 0,004 0,005 0,005 0,004 0,004
SD 0,002 0,001 0,002 0,001 0,002 0,002 0,001 0,001
Lén nhat 0,007 0,009 0,007 0,010 0,009 0,007 0,006 0,009
Mia khd Nho nhét‘ 0,003 0,003 0,003 0,003 0,003 0,003 0,003 0,003
Trung binh 0,005 0,005 0,005 0,005 0,005 0,005 0,004 0,005
SD 0,002 0,002 0,001 0,002 0,002 0,001 0,001 0,002
Trung Lén nhéit 0,006 0,008 0,008 0,007 0,008 0,009 0,006 0,007
binh Nho nhét‘ 0,003 0,003 0,003 0,003 0,002 0,003 0,003 0,003
nAm Trung binh 0,005 0,005 0,004 0,004 0,005 0,005 0,004 0,005
SD 0,001 0,002 0,002 0,001 0,002 0,002 0,001 0,002

* Panh gid rui ro suc khoe

- Ruii ro ¢6 khd ndng gdy ung thuw (As):Dya vao két qua phan tich rai ro ung thu cho thdy chat
lugng nude song Ma khong dam bao c6 khd ning gy ung thu anh huong dén sirc khoe caa ngudi
dung. Hau hét nudc song M4 & cac diém quan tric déu co nguy co gy ung thu & muc trung binh
(10%< RISHwater< 10 ) va c6 t6i 18,5% dat muc nguy co cao (RISHwater> 10). Két qua tinh toan
cho thay kha ning gay ung thu cua mua mua nhé hon so véi mua kho do mua mua lugng nuéc
mua nhiéu dan dén nong d6 As & trong nudc glam Gid tri RISHwater binh quan nam ctia ca 8 diém
quan tric dao dong tir 7.10° — 9.10°%, tirc 1 gan sat voi ngudng 10 - ngudng cd nguy co rai ro
cao (Bang 6).

Béang 6. banh gid rui ro sirc khde trong su dung nuwdc sobng Ma véi tac nhan co kha nang gdy ung thuwr As

RISHwater As ggg Cau\ . (iaau Cﬁ:a C_ﬁxu Ng? ba Ng_? ba (;,ﬁng

Lat Na Sai Han Ha Kieu Bong Giang Le Mon

Mua Trung binh 8.10° 8.10° 7.10° 7.10° 7.10° 7.10° 7.10° 8.10°
mua SD 4.10° 5.10° 3.10° 3.10° 3.10° 2.10° 3.10° 4.10°
Mua kho Trung binh 7.10° 10.10° 8.10° 8.10° 8.10° 8.10° 7.10° 9.10°
SD 3.10° 9.10° 3.10° 3.10° 3.10° 2.10° 3.10° 4.10°

Ca nim Trung binh 8.10° 9.10°% 7.10° 7.10° 8.10° 8.10° 7.10° 8.10°
SD 3.10° 7.10° 2.10° 3.10° 3.10° 2.10° 3.10° 4.10°

- Pdnh gid rii ro sirc khée moi truong nuedc Véi cdc tac nhan khéng gdy ung thie: Qua két qua
tinh toan cho thay rai ro c6 thé gy anh hudng xau dén suc khoe con ngudi do tdc nhan Crt, CN-
va Hg déu nam trong khoang chap nhan duoc (HAZARDwaer < 1). Tuy nhién, két qua tinh toén
véi thdng s6 Mn cho thdy mirc d¢ rai ro binh quan trong ca mua mua va mua kho tai 8 diém quan
tric nudc déu c6 gia tri HAZARDwater > 1, tic 1a & muc rui ro khong chap nhan duogc (Bang 7).
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Két qua danh gia rai ro suc khoe trong str dung nuéc séng Ma cho thdy viéc st dung nuée
song Ma 1am nudéc sinh hoat cho ngudi dan tiém an rai ro cao khi rai ro ¢ kha ning gy ung thu
Véi tac nhan As lubn & miic nguy co trung binh va gan véi mic nguy co cao (18% gia tri d &
mirc nguy co cao). Bén canh d9, trong nhom cac tac nhan khong c6 kha nang gay ung thu rui ro
sirc khoe ciia Mn trong nudce sdng Ma luén ¢ mic khong chap nhan dwoc trong ca mia mua va
mua kho. Nhu vay, dé han ché nguy co anh huéng xau téi suc khoe con ngudi trude khi sir dung
nude song Ma 1am nudc cap sinh hoat cho ngudi dan can ¢ bién phap loai bo hozc giam nong do
As va Mn trong nudc.

Bang 7. Badnh gid rui ro suc khoe trong s dung nudc song mé véi cac tac nhan khong c6 kha nang gdy ung thue

HAZARD water Cau Bin Cau Cau La Cira Cau Ngadba Ngdba CangLeé

Lat Na Sai Han Ha Kiéu Béng  Giang Mon

Muia mua 2,2 1,37 1,52 1,41 1,2 1,22 1,2 3,41

Mn  Muakhd 1,24 1,06 0,98 1,57 1,49 2,99 2,38 2,37
Ci nim 1,72 1,22 1,25 1,49 1,34 2,11 1,72 2,73

Mua mua 0,015 0,015 0,015 0,015 0,015 0,015 0,015 0,015
CN-  Muakho 0,016 0,016 0,016 0,016 0,016 0,016 0,016 0,016
Ca nim 0,015 0,016 0,016 0,015 0,015 0,015 0,015 0,015

Mua mua 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Hg Mua kho 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Ca nim 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05

Mua mua 24.10°° 19.10% 23.10% 23.10% 22.10% 27.10% 24.10° 28.10°
Cr Mua kho 21.10° 18.10° 20.10° 21.10% 18.10° 21.10% 19.10° 18.10°
Ca nam 20.10° 18.10° 22.10° 22.10% 20.10° 24.10% 21.10° 23.10°

4. Két luan

Chat luong nudc song M4 tinh Thanh Hoa giai doan 2011-2020 con kha tdt voi 3/8 vi tri quan
tric nude (37,5%) co diém sé WQI > 91 diém dat chat lugng & mtic 1 (mau xanh nudéc bién) cé
thé sir dung ngay 1am nuéc cip sinh hoat; 3/8 vi tri quan tric nudc (37,5%) c6 diém WQI nim
trong khoang 76 < WQI < 91 dat muc 2 (mau xanh 14 cay) c6 thé st dung dé cap nudc sinh hoat
nhung phai ¢6 bién phap xir ly pht hop; chi c6 2/8 vi tri quan tric nudc (25%) c6 diém sé WQI
<76 diém, dat mic 3 (mau vang) chi sir dung dwoc cho muyc dich tudi tiéu thuy loi. Chat lugng
nuéc séng MA trong mua kho tot hon trong mua mua, do trong miia mua luu lwgng dong chay
I6n cong Vi viée song Ma co do dbc dia hinh cao khién cho nong do TSS va do duc trong nudc
tang cao, lam giam chat luong nudc.

Két qua danh gia rui ro sinh thai ddi voi méi trudng nuéc sdng MA cho thiy rai ro sinh thai &
tat ca cac diém quan tric déu & muc rat thip (RI <110). Nguoc lai, két qua danh gia rui ro sic
khoe trong str dung nuéc séng Ma lai cho thiy nguy co & mirc trung binh véi tic nhan gay ung
thu 12 As (10°< RISHwater< 10%) va rui ro khdng thé chap nhan véi tac nhan khong gay ung thu 1a
Mn (HAZARDuaer > 1). Do d6 viéc str dung nude song Ma 1am nuéc cp sinh hoat cho nguoi
dan can phai c6 c4c bién phép loai bo hoac l1am giam bét nong do As va Mn dé giam mirc do ri
ro suc khoe cho nguoi dan.

Loi cam on

Nghién ctru nay duoc hd trg kinh phi tir hoat dong nghién ciru khoa hoc sinh vién Khoa Tai
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