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TOM TAT

Nghién ctru nay tap trung danh gia dién bién chat luong nudc duoi dat trén dia ban tinh Hau
Giang (nay thuoc thanh pho Can Tho) trong giai doan 5 nam, tit nam 2019 dén nam 2023. S6 liéu
quan trac dinh ky tir cac tang chira nuoc chinh, bao gom: Pleistocen dudi (qp;), Pleistocen gitta-
trén (qp.s), Pleistocen trén (qp;) va Holocen (qy), tai cac vi tri dai dién trén toan tinh da duoc thu
thap, tong hop va phan tich. Cac thong so chat luong nudc chinh duoc xem xét bao gom: pH, do
ctng téng, téng chat ran hoa tan (TDS), sat (Fe), clorua (CI), amoni (N-NH,*), nitrit (N-NO,),
sunfat (SO,%), asen (As) va chi s6 Permanganat. Két qua phan tich cho thdy, chat luong nuwoc
dwoi dat co nhimg bién dong nhat dinh qua cac nam va gitra cac tang chita nudc khac nhau. Mot
s6 thong s6 nhu: Do cing téng, clorua, amoni va chi s6 Permanganat c6 xu huong vuot giéi han
cho phép theo QCVN 09-MT:2015/BTNMT va QCVN 09:2023/BTNMT tai mot s6 vi tri va thoi
diém cu thé, dac biet & cac tang chira nuéc nong. Cac yéu t6 tu nhién nhu dac diém dia chat thay
van, diéu kién khi hau, cung v6i cac hoat dong nhan sinh nhu phat trién nong nghiép, cong
nghiép va do thi héa duoc nhan dinh 1a nhitng yéu t6 chinh tac dong dén chat luong nudc dudi
dat trong khu vue. Nghién cttu ndy cung cdp co sé khoa hoc quan trong, gop phan hé tro cong
tac quan ly, bao vé va khai thac bén ving tai nguyén nudéc dudi dat tai tinh Hau Giang (nay 1a

thanh pho Can Tho) trong b6i canh phat trién kinh té - xa hoi va bién déi khi hau.
Tt khoa: Nudce duoi dat, chat luong nuéc, Can Tho, tang chita nudc, giai doan 2019 - 2023.

1. BAT VAN BE

Nuoc dudi dat dong vai tro thiét yéu trong
vong tuan hoan nudc va 1a nguédn tai nguyén chién
lwgc cho sinh hoat, nong nghiép va cong nghiép
toan cau [1, 2]. Vai tro nay dic biét quan trong tai
cac vung kho han hodc noi nguén nuéc mat bi han
ché vé ca trir luong 1an chat luong do 6 nhiém va
bién ddi khi hau. Tai Dong bang song Ctru Long
(BBSCL), du c6 mang ludéi song ngoi day dac,
nguén nudc mat dang doi mat voi thach thic
nghiém trong tir cac dap thuay dién thuong nguén,
0 nhiém tham canh va tinh trang xam nhap min
sau do nuoc bién dang [3, 4]. Trong boi canh do,
nuoc duoi dat tré thanh nguodn tai nguyén thay thé
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cap thiét dé dam bao an ninh ngudén nuédc cho
hang triéu nguoi dan trong vung. Tinh Hau Giang
(bao gém céac khu vuc thugc thanh phé Can Tho
sau qué trinh diéu chinh dia giéi) nam tai trung
tam tiéu ving Tay song Hau, 1a khu vuc dién hinh
chiu ap luc 16n vé nhu cau nudc. Mac du sé hitu hé
thong kénh rach dai hon 3.488 km, viéc duy tri
chat luong nudc cho qua trinh cong nghiép hoa va
do thi hoa nhanh chéong la mot bai toan phurc tap.
St hinh thanh cac khu cong nghiép nhu Song
Hau, Tan Pha Thanh va cac cum coéng nghiép
Dong Phu, Pha Hou A da tao ra nhiing tic dong
tiém tang lén moi truong dat va nudc. Chat luong
nuoc duoi dat tai day duoc hinh thanh boi su tuong
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tac phtec tap gitta dac diém dia chat thay van tu
nhién va cac hoat dong nhan sinh. Cau truc dia
chat ving nghién cttu bao gdm cac tang chira nudc
16 héng tram tich Dé T nhu Pleistocen dudi (qpy),
Pleistocen gitia - trén (qp,;), Pleistocen trén (qp,)
va Holocen (q;). Trong khi tang nong (q,) dé bi
tén thuong boi xam nhap man va 6 nhiém bé mat,
cac tang sau hon thuong duoc bao vé badi lop sét
cach ly nhung lai tiém 4n rdi ro ham luong sat
(Fe), mangan (Mn) hodc asen (As) cao do diéu
kién dia héa khir dic thu ctia tram tich chau thd
[5, 6]. Bén canh yéu t6 tv nhién, cac hoat dong
kinh té dang tré thanh tac nhan chi phéi manh me.
Nuoc thai cong nghiép, du luong phan bon va
thuoc bao ve thuc vat tir canh tac nong nghiép
tham canh, cung v6i nuwéc thai sinh hoat chua qua
xtr ly triet d€ tai cac do thi nhu Vi Thanh, Nga Bay,
da tao ap luc nhiém ban nitrat, amoni va vi sinh.
Hon ntra, viéc khai thac qua mitc khong chi lam ha
thap muc nudc ngam ma con gay lun sut dat va gia
ting nguy co xaAm nhap man tir cac tAng chira nudc
lan can [4, 7]. Nhdm quan ly hiéu qua nguon tai
nguyén nay, S& Tai nguyén va Moéi truong tinh
Hau Giang (nay la S& Nong nghiép va Moi truong
thanh pho Can Tho) da thuc hién quan trac dinh
ky trong nhiéu nam qua. Cac bao cdo giai doan
2019 - 2023 [8 - 12] chi ra rang chat lugng nuoc &
cac tang sau nhin chung con tot, nhung da xuat
hién d4u hiéu 6 nhiém cuc bo tai cac ting nong,
v0i cac thong so nhu do ctimg, clorua, amoni va chi
s6 permanganat vuot nguong quy chuin QCVN
09-MT:2015/BTNMT [13] va QCVN
09:2023/BTNMT [14]. Tuy nhién, cac bao cao nay
thuong chi danh gia hién trang ngdn han, thiéu cai
nhin hé thong vé dién bién dai han va méi tuong
quan da chiéu gitta cac yéu to tac dong. Vi vay,
nghién ctru nay duoc thuc hién nham thu thap va
hé thong hoa co s& dir lieu quan trac giai doan
2019 - 2023 tai cac tang chira nuoc chinh dé danh
gia dién bién chat luong nuoc theo khong gian va
thoi gian. Qua viéc phan tich cac thong s6 vuot
nguong va xac dinh cac diém néng 6 nhiém,
nghién ctru sé thdo luan sau vé nguyén nhan tu
nhién 1an nhan sinh, tir d6 cung cap cac luan c
khoa hoc va khuyén nghi quan trong cho cong tac
quan ly, khai thac bén vimng tai nguyén nuoc dudi
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dat trong boi canh gia tang ap luc phat trién va
bién d6i khi hau tai khu vuc.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién dua trén phuong
phap thu thap, téng hop va phan tich s6 liéu thu
cap tir cac bao cao két qua quan tric moi truong
tinh Hau Giang ci giai doan 2019 - 2023 do S¢& Tai
nguyén va Moéi truong tinh Hau Giang (nay la S&
Nong nghiép va Moéi truong thanh phé Can Tho)
thuc hién va cung cap. Cac bao c4o nay la nguon
dit lieu chinh, bao gom: Thong tin chi tiét vé mang
luoi diém quan trac, tAn suat, quy trinh ldy mau,
bao quan mau, phuong phap phan tich tai hién
truong va trong phong thi nghiém, cting nhu cong
tac dam bao va kiém soat chat luong (QA/QC).
Mang ludi quan trac nuéc dudi dat ctia tinh Hau
Giang bao gom cac diém duoc bo tri tai cac tang
chita nudc chinh: Pleistocen dudi (qp,), Pleistocen
gitta-trén (qp.), Pleistocen trén (qp;) va Holocen
(a). So lwong diém quan trac va vi tri cu thé cé thé
thay d6i nho qua cac nam do diéu chinh hoac nang
cap mang ludi, tuy nhién cac diém quan trac chu
yéu van duoc duy tri dé dam bao tinh lién tuc ctia
chudi so lieu. Tan suat quan tric nudc dudi dat la
02 dot/nam, thuong vao mua kho (khoang thang 3
-5) va mua mua (khoang thang 8 - 10) dé phan 4nh
su thay déi chat luong nudc theo mua.

Céc thong s6 chat lwong nudc chinh duoc lua
chon dé phan tich trong nghién ctru nay bao gom:
pH, do ctmg téng, téng chat ran hoa tan (TDS), sat
(Fe), clorua (CI), amoni (N-NH,"), nitrit (N-NO,),
sunfat (SO,%), asen (As) va chi s6 Permanganat.
Dbay 1a nhitng thong s6 co ban phan anh tinh chat
hoa ly chung, mitc 36 khoang hoéa, 6 nhiém hitu co
va mot s6 kim loai niang co thé gay anh huéng dén
stc khoe con nguoi va muc dich st dung nudce. SO
lieu thu thap tit cac bao cao duoc téng hop vao co
so dit liéu bang phan mém Microsoft Excel. Cac
gié tri trung binh nim cta ting thong s6 cho moi
tang chtra nudc duoc tinh toan tir so liéu cta cac
dot quan tric trong nam.

Heé thong quan trac duoc thiét 1ap tai cac tang
chtta nuoc chinh véi ma tram bao gém ky hiéu vi
tri va hau t6 dai dién cho tang chita nudc (A: gp; va
ap.s; B: aps; C: ). Trong giai doan 2019 - 2021,
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mang ludi bao gdom cac tram tai tang qp, (QT02A,
QTO03A, QT04A); tang qp,; (QT05A, QTO7A,
QT13A, QT14A, QT15A); tang qgp; va g, cung co 8
tram tuong tmg tx QT02 - QT05, QT07, QT13 -
QT15. Ttr nam 2022 - 2023, mang ludi duoc t6i vu
hoéa con 3 tang voi 5 tram trong diém cho mdi tang
bao gom cac ma tram QT01, QT03, QT06, QT07,
QT13. Trong truong hop mot s6 diém quan trac bi
hong hodc khong c6 so lieu trong mot so6 dot (vi
dy, bao cao nam 2021 cac tram QTO02A tang qp;.
QT14A, QT15A tang qp,s; QT02B, QT14B, QT15B
tang qp; va QT02C, QT14C, QT15C tang q, dot
thang 10 khong quan tric do hdng), cac gia tri
trung binh nam sé duoc tinh dua trén cac dot c6 so
lieu. Két qua phan tich ctia cac thong s6 duoc so
sanh v6i QCVN 09-MT:2015/BTNMT [13] (d6i voi
s6 lieu tr nam 2019 2022) va QCVN
09:2023/BTNMT [14] (do6i voi so liéu nam 2023)
dé danh gia muic do phi hop va xac dinh cac thong
s6 c6 nguy co vuot nguong. Cac xu huéng bién
dong cua timg thong s6 qua cac nam va su khac
biét giira cac tang chtra nudc dugc phan tich va
trinh bay bang cac bang s6 liéu téng hop.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién chat lugng nudc dudi dat tang
Pleistocen (qp; va qp,.s)

Tang chtta nuoc Pleistocen, bao gdm cac phu
tang Pleistocen dudi (gp,) va Pleistocen giita - trén
(gp,), 1a cac tang chtra nudéc quan trong, thuong
c6 trit lwong 16n va duoc khai thac cho nhiéu muc
dich tai tinh Hau Giang. Cac tang nay thuong nam
& do sau 16n hon so véi tang Holocen, do d6 c6 kha
nang duoc bao vé tot hon khoi cac nguon 6 nhiém
bé mat. Két qua quan tric chat luong nudc dudi
dat tai tang qp, va qp,; giai doan 2019 - 2023 cho
thay mot so bién dong nhat dinh ddi voi cac thong
s6 hoa ly chinh (Bang 1). Nhin chung, gia tri pH
clia nuoc trong cac tang nay dao dong trong
khoang gi6i han cho phép theo quy chudn (nam
trong Kkhoang 55 - 85 theo QCVN 09
MT:2015/BTNMT, hoac dap tng nguong 5,8 - 8,5
theo QCVN 09:2023/BTNMT) [13, 14] va it c6 su
bién dong l6n qua cac nam. Thong s6 sit (Fe)
trong tang qp; va gp,; nhin chung déu dat quy
chudn (< 5,0 mg/L) trong hau hét cac nam quan
trac, tuy nhién c6 mot s6 thoi diém cuc bo ghi
nhan gia tri Fe tang nhe hodc vuot quy chuén tai
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mot s tram, vi du nhu tai tang gp,, tram QTO05A
nam 2021 va tram QTO03A (thang 9) nam 2022 cé
két qua Fe vuot quy chudn, trong khi nam 2023
nong do Fe tai tAng qp,; déu dat chuén.

Do cimmg téng s6 trong ting qp; va qp,; O Xu
hudng bién dong qua cac nam. B4o cdo nam 2020 -
2021 cho thay, do cing téng so tai tang qp; déu dat
quy chuan. Trong khi d6, nam 2019 ca ba tram vao
dot thang 10 déu vuot chuén. Tai ting qp,s, ndm
2019 ghi nhan tram QTO05A va QT13A c6 do cung
téng vuot quy chuidn dang ké. Bén canh d9, cac
tram QTO03A (nam 2022 - 2023), QT06A (nam 2022
- 2023), QT13A (nam 2021 - 2023) ciing cho thay
su vuot chuin nay. Tong chat ran hoa tan (TDS) &
ca hai tang nay phan 16n déu nam trong gi6i han
cho phép (< 1.500 mg/L). Tuy nhién, mot s6 tram
nhu QTO03A tang qp, (thang 5) vao nam 2019, tai
tang qp,; tram QTO05A, QTO07A, QT13A, QT14A,
QT15A vao nam 2019 va tram QTO06A (thang 9)
vao nam 2022 da ghi nhan TDS vuot nguong.

Thong so clorua (C1) tai tang gp, nhin chung
6n dinh va dat quy chuan trong nhiéu nam, ngoai
trir tram QTO3A nam 2019 c6 gia tri vuot chuan.
boi voi tang qp,s, CI' co dién bién phtrc tap hon;
nhiéu tram nhu QTO03A, QT06A, QT13A thuong
xuyén c6 ham luong clorua vuot quy chuin (250
mg/L) trong giai doan 2022 - 2023, cho thay nguy
co nhiém man hoac anh huéng tir cac ngudn khac.
bai voi cac thong s6 dinh duong, N-NO, & ca hai
tang thuong c6 gia tri thap va dat quy chuén. Tuy
nhién, ham luong amoni (N-NH,") lai 1a mot van dé
dang luu y. Tai tang qp,;, cac bao cdo nam 2019,
2020 va 2021 déu ghi nhan céac tram c6 N-NH,
vuot quy chuan (1,0 mg/L). Tuong tu, tai tang qp.;
N-NH,’ ciing thuong xuyén vuot nguong tai nhiéu
tram trong cac nam, cho thay kha nang 6 nhiém
hiru co hodc diéu kién khir trong ting chira nudc.
Chi s6 Permanganat, mot chi thi cho mic do o
nhiém chat hitu co ciing cho thay xu huong vuot
chudn tai mot s6 tram & tang qp; (ndm 2021) va
tang qp,; (nam 2019, 2021, 2022, 2023). Thong so
sunfat (SO,%), asen (As) trong cac tang nay hau
hét khong phat hién hodc nam trong giéi han cho
phép.

Dién bién chat luong nudc tai tang qp, va qp,.;
tinh Hau Giang giai doan 2019 - 2023 cho thay su
6n dinh tuong doi vé pH va nong d¢ sat trong gioi

135



KHOA HOC & CONG NGHE

han cho phép. Diéu nay twong déng véi diac diém
chung ctia cac ting chtra nudc sau, it chiu tac dong
truc tiép tir bé mat & nhiéu khu vuc DBSCL. Tuy
nhién, cac thong s6 nhu amoni (N-NH,) va chi so
Permanganat c6 dau hiéu vuot chuin tai mot so
tram nhu ghi nhan trong cac bao cao cua S& Tai
Nguyén va Moi truong tinh Hau Giang [9, 10, 12],
cho thay tiém 4n nguy co 6 nhiém hitu co hodc cac
qua trinh khtr dién ra trong tang chita nuoc. Tinh
trang 6 nhiém amoni trong nudc duwoi dat tang
Pleistocen ciing da duoc ghi nhan rong rai & nhiéu
tinh, thanh khac trong DPBSCL va thuong duoc cho
la c6 nguon goc tu nhién (dia héa) lien quan dén
st phan huty chat hitu co trong cac 16p tram tich c6
hoac do anh huong tir cac hoat dong néng nghiép
kéo dai [5, 6]. Su gia tang cuc bo ctia do cting tong

va clorua & mét so tram tang qp,; ciing 1a mot van
dé can duwoc theo doi, c6 thé lién quan dén dac
diém dia chat cuc bo hoic su tuong tac voi cac
tang nuoc khac. So séph voi két qua nghién ctu &
dong bing Bengal (An Do, Bangladesh), noi co
diéu kién dia chat va ap luc dan so twong tu, 0
nhiém asen va mangan thuong 1a van dé néi com &
cac tang Pleistocen [15]. Tuy nhién, tai tinh Hau
Giang, asen trong cac tang nay cht yéu van trong
gi6i han cho phép, day la mot diém khac biét can
duoc nghién ctru sau hon vé co ché. Viec mot so
thong s6 c6 xu huong vuot chudn & mot s6 noi cho
thay su can thiét cua viéc ting cuong giam sat va
xac dinh cac ngudn gay 6 nhiém tiém tang dé cé
bién phap quan ly phu hop.

Bang 1. Thong keé ty 1& maiu quan tric vueot quy chudn tai ting qp; va qp,; [vuot/téng]

QCVN 09-
Ting | Thongss | Donvi Nam | Nam | Nam | Nam | Nam MT:2015/BTNMT;
"1 2019 | 2020 | 2021 | 2022 | 2023 |QCVN 09:2023/BTNMT
[13, 14]
pH - [0/3] | [0/3] | [0/3] - - 55-8,5
Do cting mg/L | [3/3] | [0/3] | [0/3] - - 000
TDS mg/L | [1/3] - [0/3] - - 1500
ap, Fe mg/L | [0/3] | [0/3] | [0/3] - - 5,0
Clr mg/L | [1/3] | [0/3] | [0/3] - - 250
N-NH,* mg/L | [2/3] | [1/3] | [2/3] - - 1,0
N-NO, mg/L | [0/3] | [0/3] | [0/3] - - 1,0
oS | mg/L | [o/31 | To/31 | /31 | - |- 4,0
ermanganat
pH - [0/5] | [0/5]1 | [0/5] | [0/5] | [0/5] 55-85
Do cung mg/L | [2/5] | [0/5] | [1/5] | [3/5] | [2/5] 500
TDS mg/L | [5/5] - [0/5] | [1/5] | [0/5] 1.500
P Fe mg/L | [0/5] | [0/5] | [1/5] | [1/5] | [0/5] 5,0
Cr mg/L | [3/5] | [1/5] | [3/5] | [3/5] | [3/5] 250
N-NH, mg/L | [4/5] | [3/5] | [4/5] | [4/5] | [2/5] 1,0
N-NO, mg/L | [0/5] | [0/5] | [0/5] | [0/5] | [0/5] 1,0
. Chiso 1oL | /51 | [o/51 | 13/5] | 13751 | [5/5] 40
ermanganat

3.2. Dién bién chat hugng nudc dudi dat tang
Pleistocen trén (qps) va Holocen (q;,)

Tang Pleistocen trén (qps;) va dic biét 1a tang
Holocen (q,) 1a c4c tang chira nudc nong, c6 moi
lien hé thay luc mat thiét voi cac nguon nudc mat
va dé bi tén thuong hon trudc cac hoat dong nhan
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sinh va cac yéu t6 moi truong bé mat. Két qua
phan tich chat luong nudc giai doan 2019 - 2023 tai
tang qp; va q, (Bang 2) cho thay nhiéu bién dong
dang chu y. Thong s6 pH nhin chung van duy tri
trong khoang cho phép cia QCVN 09 [13, 14].
Nong d¢ Fe tai tang qp, va q, phan lon déu dat quy
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chudn, tuy nhién mot s6 bao cao ghi nhan su vuot
troi cuc b, vi du tang qp; tai tram QT03B, QT05B,
QT06B nam 2019, 2021, 2022; tang q, tai tram
QTO05C, QT07C nam 2021 va 2022.

Mot trong nhitng van dé ndi bat tai cac tang
nong nay la ham luong clorua va do cimg téng. Tai
tang qp,, nhiéu tram ghi nhan CI vuot quy chuin
(250 mg/L), dac biét vao cac nam 2019, 2021,
2022, 2023. Tuong tu, do cing tong ciing thuong
xuyén vuot nguong 500 mg/L tai nhiéu diém quan
trac clia tang qps. Doi voi tang Holocen (qy), tinh
trang 0 nhiém clorua va do cing téng con phd
bién hon va & mirc do6 cao hon. Cac bao cao tir nam
2019 dén nam 2023 déu cho thay, nhiéu tram tai
tang q, co clorua vuot xa quy chuén, c6 noi vuot
gap nhiéu lan. Diéu nay cho thay, nguy co nhiém
man hodc anh hudng tir cac ngudn khoang héa cao
la rat ro rét & tang q;. Do cting téng ciing tuong tu,

thuong xuyén & mitc cao va vuot chuin tai tang
nay.

Thong s6 amoni (N-NH,) va chi s0
Permanganat cting la nhimg chi tiéu dang quan
ngai & ca tang qp; va q;,. N-NH,* lién tuc duoc ghi
nhan vuot quy chuan (1,0 mg/L) tai nhiéu tram
qua cac nam. Chi s6 Permanganat phan 4nh muc
d6 6 nhiém chat httu co, ciing thuong xuyén vuot
nguong 4,0 mg/L. Diéu nay cho thay su hién dién
ctia cac ngudn 6 nhiém hitu co dang tac dong dén
cac tang chtta nudc nay. Téng chat ran hoa tan
(TDS) & tang qp; va q, cing c6 xu huong vuot
chuén (1.500 mg/L) tai nhiéu diém, dac biét 1a vao
cac nam 2019 va 2022. Thong s6 N-NO,, SO,* va
As trong cac tang nay phan l6n khong phat hién
hoac ¢ muc théap, tuy nhién vao nam 2021 ghi nhan
tram QT05B (qp;) c6 asen du van trong gi6i han
cho phép. QCVN 09:2023/BTNMT

Béang 2. Thong keé ty 1é miu quan tric vueot quy chuin tai ting qp,; va qp;, [vuot/téng]

QCVN 09-
Téng Thong s6 bon Nam Nam Nam Nam Nam MT:2015/BTNMT;
vi 2019 2020 2021 2022 2023 QCVN 09:2023/BTNMT

[13, 14]

pH - [0/8] [0/8] [0/8] [0/5] [0/5] 55-8,5
Docing | mg/L | [6/8] | [0/8] | [2/8] | [4/5] [4/5] 500

TDS mg/L | [8/8] - [0/8] [3/5] [0/5] 1.500
- Fe mg/L | [1/8] [0/8] [2/8] [1/5] [0/5] 5,0
Cl mg/L | [4/8] [1/8] [4/8] [4/5] [5/5] 250
N-NH,* mg/L | [5/8] | [5/8] | [7/8] | [2/5] [4/5] 1,0
N-NO, mg/L | [0/8] [0/8] [0/8] [0/5] [0/5] 1,0
oS0 g/ | 11/8] | 10/8] | 14/8] | 14751 | 15/5] 10
ermanganat

pH - [0/8] [0/8] [0/8] [0/5] [0/5] 55-8,5

Do cung mg/L | [7/8] [0/8] [1/8] [4/5] [4/5] 500
TDS mg/L | [8/8] - [0/8] [3/5] [0/5] 1.500
a Fe mg/L | [0/8] [0/8] [1/8] [1/5] [0/5] 5,0
Cl mg/L | [6/8] [3/8] [3/8] [4/5] [4/5] 250
N-NH, mg/L | [5/8] [4/8] [7/8] [4/5] [2/5] 1,0
N-NO, mg/L | [0/8] [0/8] [0/8] [0/5] [0/5] 1,0
oS0 mg/L | (/8] | (/8] | 14/8] | 14/5) | 15/5] 40
ermanganat

Chat luong nudc & cac tang chira nedc nong  phu hop véi quy luat chung vé tinh dé bi tén
thuong cua cac tang chtta nuéc nong [16]. Nong
dong tieu cuc hon so voi cac tang sau, diéu nay  do clorua va do cing tong cao, thuong xuyén vuot

qps; va qy, tai tinh Hau Giang ro rang chiu nhiéu tac
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chuin & nhiéu diém tang q, va mot so diém tang
gp; 1a mot minh chimg ro nét cho nguy co nhiém
man hoac anh hudéng tir cac nguon khoang hoda
khac [8 - 12]. Tinh trang nay tuong tu nhu cac
nghién ctu tai nhiéu ving ven bién khac cua
DBSCL noi xam nhap man dang la mot thach thic
lon. Su hién dién ctia amoni va chi s6 Permanganat
vuot nguong & ca hai ting nay nhu da ghi nhan
trong hau hét cac bao c4o quan trac giai doan 2019
- 2023, cho thady muc do 6 nhiém hitu co dang ké.
Céac nguon thai tir hoat dong nong nghiép (st
dung phan bén, thudc bao vé thuc vat), nudc thai
sinh hoat tir cac khu dan cu va c6 thé ca nuoc ri tir
cac bai rac la nhitng nguyén nhan tiém tang.
Nhiéu nghién ctru quéc té tai cac chau thé dong
dan cu khac nhu dong bang song Hong (Viét
Nam), d6ng bing Ganges-Brahmaputra
(Bangladesh, An Do) ciing chi ra méi lién hé mat
thiét gitta mat do dan so6, hoat dong nong nghiép
va 0 nhiém hitu co, dinh dudng trong cac ting
nudc ngam nong [17, 18]. Viéc cac thong so nay
lien tuc vuot chuidn qua cac nam cho thay tinh
phtc tap va dai dang cta van dé 6 nhiém, doi héi
cac giai phap kiém soat nguon thai va cai thién he
thong ve sinh mai truong mot cach toan dién

3.3. Nguyén nhan bién dong va giai phap quan
ly chat luvong nudc dudi dat

Cac dac diém tuy nhién c6 hitu ctia viung
DBSCL va tinh Hau Giang dong vai trd nén tang
trong viéc hinh thanh chat luong nudc duoi dat.
C4u truc dia chat voi su xen ké ctia cac tang chia
nude va cac 16p cach nude khong hoan toan cé thé
tao diéu kién cho su tuwong tac thay luc giita cac
tang, ciing nhu sy hoa tan khoang chat tu nhién tir
dat da vao nudc. Bén canh do, vi tri dia ly khién
tinh Hau Giang chiu anh hudéng cta ché do thuy
trieu bién Dong va bién Tay, dac biét 1a & cac khu
vuc gan clra song va cac tuyén kénh, rach 16n. Qua
trinh xam nhap man tuy nhién, dac biét vao mua
kho khi dong chdy ngot tir thuong nguon yéu di,
c6 thé lam tang dang ké nong do clorua, téng chat
ran hoa tan va do ctng trong cac tang chita nudc
nong. Cac bao cdo quan tric hang nim déu ghi
nhan tinh trang nhiém man tai mot s6 xa, phuong
nhu Vi Thanh, Long My va Vi Thay (nay la
phuong Vi Thanh, Long My va xa Vinh Thuan
bong thuoc thanh pho Can Tho). Yéu t6 khi hau,
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voi su phan muia mua nang ro rét, cing tac dong
dén qua trinh bd cap va chat luong nudc ngam;
mua mua cé thé pha loang mot s6 chat 6 nhiém
nhung ciing c6 thé cuon theo cac chat ban tir bé
mat, trong khi mua kho kéo dai lam tang nguy co
nhiém man va co dic chat 6 nhiém.

Hoat dong phat trién kinh té - xa hoi caa tinh
Hau Giang la nguyén nhan chua yéu gay ra nhimg
bién dong tiéu cuc cho chat luong nudc dudi dat.
Trong nong nghiép, viéc tham canh va st dung
luong 16m phan bon hoéa hoc, thudc bao vé thuc vat
lam tang nguy co 6 nhiém nitrat, amoni va cac hop
chat hitu co doc hai cho cac tang nuéc nong. Cac
khu, cum cong nghiép dang hoat dong trén dia
ban tinh néu khong kiém soat chat ché viéc xit ly
nuoc thai, c6 thé tréd thanh ngudén diém gay o
nhiém kim loai niang va hoéa chat doc hai. Qua
trinh do thi héa nhanh choéng va viéc mé rong cac
khu dan cu, cho ciing lam gia tang luong nudc thai
sinh hoat chua dugc xit ly triet dé, tham vao long
dat. Cac bai rac, néu khong dam bao yéu cau ky
thuat, cting 1a nguén tiém 4n ro ri nudc ri rac gay o
nhiém. Cuéi cung, viéc khai thac nuoc duoi dat
thiéu quy hoach va qua muc c6 thé lam ha thap
muc nudc ngam, tao diéu kién cho xam nhap man
va lan truyén 6 nhiém gitta cac tAng chira nudc.

bé dam bao an ninh nguén nudc dudi dat, tinh
Hau Giang can trién khai dong bo cac giai phap
quan ly va bao ve. Truoc hét, can hoan thién hanh
lang phép ly va tang cuong thuc thi phap luat vé tai
nguyén nuoc, kiém soat chat ché cac hoat dong xa
thai va khai thac nudc duoi dat. Cong tac quy hoach
khai thac, stt dung nuoc dudi dat can dua trén co sé
khoa hoc, uu tién cac ving c6 nguy co 6 nhiém va
dam bao khong vuot qua kha niang b6 cap. Dong
thoi, viéc kiém soat 6 nhiém tir cac nguén thai nong
nghiép, cong nghiép, sinh hoat va cac bai rac phai
duoc dat len hang dau thong qua viéc ap dung cac
mo6 hinh san xuat bén vitng, yéu cau xt ly nuéc thai
dat chudn, dau tu hé théng thu gom va xtt ly nudc
thai do thi va quan Iy chat thai ran theo dung quy
dinh. Bén canh @6, viéc duy tri va nang cao hiéu
qua mang ludi quan trac, canh bao sém cac nguy co
0 nhiém, két hop vdi nang cao nhan thitc cong déng
vé bao vé tai nguyén nuodc 1a vo cung quan trong.
Cudi cung, ddy manh nghién ctru khoa hoc, ting
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dung cong nghé va tang cuong hop tac viing sé gép  cong tac quan ly nuoc dudi dat cta tinh Hau Giang
phan tim ra céc gidi phap toi wu va bén vitng cho  (nay thuoc thanh phé Can Tho).

Bang 3. Tém tit cac nguyén nhan chinh gay 6 nhiém chat luong nudc dudi dat va cac giai phap quan ly,
bao vé tai khu vuc nghién citu

Nguyén Hoat dong/yéu to cu Giai phap quan ly va bao vé
nhan thé
1. Yéu t6 tw nhién
bac diém dia chat | Nghién ctru va danh gia chi tiét diac diém tang chira nuoc.
thily van, sy hoa tan | Phan viing chat luong nudc va cac rii ro 6 nhiém tu nhién
khoang chat tu nhién
Xam nhap man tir bién | Xay dung cac cong trinh kiém soat man (cong, dap). Quy
bong va bién Tay, dic | hoach khai thac hop ly, tranh 1am ha thap muc nudéc qua
biét trong mua kho muc. Quan tric va canh bdo sém xam nhap man. Nghién
ctru cac giai phap bo cap nhan tao (néu pht hop)
Bién d6i khi hau (thay | Long ghép yéu t6 bién d6i khi hau vao quy hoach tai
d6i ché d0 mua, gia | nguyén nudc. Tang cuong kha nang trir nuoc, thuac ddy cac
ting nhiét do) thuc hanh tiét kiém nudc
2. Yéu t6 nhan sinh
Phét trién | Stt dung phan bon hoa | Khuyén khich canh tac hittu co, 4p dung tiéu chuin
nong nghiép | hoc, thuoc bao vé thuc | VietGAP. Quan ly chat ché viec st dung hoa chat nong
vat nghiép. Tap hudn va nang cao nhan thitc cho nong dan. Thu
gom, xtt ly bao bi thudc bao vé thuc vat dung quy dinh
Chat thai tir hoat dong | Quy hoach cac ving chan nudéi va nuéi tréong thiy san tap
chan nu6i va nuoi | trung. Phat trién cac mo hinh hiéu qua dé xit ly chat thai
trong thity san chan nuoi va thiy san
Phattrién | Nuoc thai tir cac | Yeu cau cac KCN, CCN phai c6 hé thong xit Iy nuoc thai
cong nghiép | KCN, CCN va co so¢ | tap trung dat chudn. Tang cuong thanh tra, giam sat viéc
vatiéutht |san xudt chua duoc | xa thai cia doanh nghiép. Ap dung cac cong nghé san xuit
cong nghiép | xtt ly triét dé sach hon.
bo thihéa | Nudc thai sinh hoat tir | Pau tu xay dung, nang cip hé thong thoat nudc va xt ly
vanudc thai | khu dan cu, cac cho | nuoc thai do thi. Tuyén truyén nang cao nhan thitc cong
sinh hoat | chua duoc thu gom va | dong dé tranh x4 nudc thai chua qua xt ly truc tiép ra moi
xtr ly ding cach truong. Quan ly nudc thai tai cac cho
Quan ly chat | Ro ri nudc ri rac tir cac | Quy hoach va xay dung cac bai chon 14p hop veé sinh. Dau tw
thai ran bai chon 14p khong | cong nghé xtr ly rac tién tién (vi du: nha may dién rac).
hop vé sinh Khuyén khich phan loai rac tai nguon
Khai thac | Khai thidc qua muc, | Phan ving han ché hodc cdm khai thac. Quan ly chat che
nuéc duéi | khai thac tw phat dan | viec cap phép khai thac nudc dudi dat. Phat trién hé thong
dat dén ha thap muc nudc, | giam sat khai thac. Tinh toan trit luong bé cap va luu luong
gia tang nguy co xam | khaj thac cho phép cho timg tang chita nuée
nhip man va 6 nhiém
4. KET LUAN tuy nhién da xuat hién dau hiéu 6 nhiém hiru co

Chat luong nuéc dudi dat tai tinh Hau Giang cuc bo qua chi s6 amoni va chi s6 Pemanganat.
cli c6 sy phan héa manh theo d siu va khong Nguoc lai, ting nong (Pleistocen trén, Holocen)
gian. Céac tang chtra nude sau (Pleistocen dudi va  thé hién mtc do ton thuong cao trudc xam nhap
gitta - trén) duy tri chat lugng tuong doi 6n dinh, man va hoat dong nhan sinh, véi nhiéu diém vuot
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quy chuédn vé do ctng, clorua va chat hitu co. Su
bién dong phtic tap nay 1a hé qua ctia tac dong kép
tir yéu t0 tu nhién (dia chat, bién déi khi hau) va ap
luc phat trién kinh té - xa hoi (nong nghiép tham
canh, d6 thi hoa). Do chua c6 xu huong cai thién
déng nhat, cong tdc quan ly can wu tién duy tri
mang ludi quan tric, kiém soat chit ché ngudn
thai va thuc thi quy hoach khai thac hop ly nham
thich tng voi bién d6i khi hau va dadm bao an ninh
nguodn nuoc bén vimg.
TAI LIEU THAM KHAO

1. Gleeson, T., Wang-Erlandsson, L., Porkka,
M., Zipper, S. C., Jaramillo, F., Gerten, D., Fetzer,
I., Cornell, S. E., Piemontese, L., Gordon, L. J.,
Rockstréom, J., Oki, T., Sivapalan, M., Wada, Y.,
Brauman, K. A., Florke, M., Bierkens, M. F. P.,
Lehner, B., Keys, P., Kummu, M., Wagener, T,
Dadson, S., Troy, T. J., Steffen, W., Falkenmark,
M. & Famiglietti, J. S. (2020). Illuminating water
cycle modifications and earth system resilience in
the anthropocene. Water Resources Research,
56(4):1-24.

2. Lapworth, D., Boving, T., Kreamer, D.,
Kebede, S. & Smedley, P. (2022). Groundwater
quality: Global threats, opportunities and realising
the potential of groundwater. Science of the Total
Environment, 811, 1 - 29.

3. Minderhoud, P. S., Erkens, G., Pham, V.,
Bui, V. T., Erban, L., Kooi, H. & Stouthamer, E.
(2017). Impacts of 25 years of groundwater
extraction on subsidence in the Mekong delta,
Vietnam. Environmental research letters, 12(6): 1 -
13.

4. Phuong, T. T., Vien, T. D., Son, C. T,,
Thuy, D. T. & Greiving, S. (2024). Impact of
climate change on agricultural production and
food security: A case study in the Mekong River
Delta of Vietnam. Sustainability, 16(17): 1 - 16.

5. Berg, M., Stengel, C., Trang, P. T. K., Viet,
P. H., Sampson, M. L., Leng, M., Samreth, S. &
Fredericks, D. (2007). Magnitude of arsenic
pollution in the Mekong and Red River Deltas -
Cambodia and Vietnam. Science of the 7Total
Environment, 3722 - 3): 413 - 425.

6. Winkel, L. H., Trang, P. T. K., Lan, V. M.,

140

Stengel, C., Amini, M., Ha, N. T,, Viet, P. H. &
Berg, M. (2011). Arsenic pollution of groundwater
in Vietnam exacerbated by deep aquifer
exploitation for more than a century. Proceedings
of the National Academy of Sciences, 108(4): 1246
-1251.

7. Wada, Y., Van Beek, L. P. H., Van Kempen,
C. M, Reckman, J. W. T. M., Vasak, S. &
Bierkens, M. F. P. (2010). Global depletion of
groundwater resources. Geophysical research
letters, 37(20): 1-5.

8. So& Tai nguyén va Moi truong tinh Hau
Giang (2019). Bdo cdo két qud quan trac moi
truong dinh ky tinh Hau Giang nam 2019,

9. S& Tai nguyén va Moi truong tinh Hau
Giang (2020). Bdo cdo két qud quan trac moi
truong dinh ky tinh Hau Giang nam 2020,

10. S Tai nguyén va Moi truong tinh Hau
Giang (2021). Bdo cdo két qud quan trac moi
truong dinh ky tinh Hau Giang nam 2021.

11.S& Tai nguyén va Moi truong tinh Hau
Giang (2022). Bdo cdo két qud quan trac moi
truong dinh ky tinh Hau Giang nam 2022,

12.S& Tai nguyén va Moi truong tinh Hau
Giang (2023). Bdo cdo két qud quan trac moi
truong dinh ky tinh Hau Giang nam 2023,

13. Quy chuédn ky thuat Quoc gia QCVN 09-
MT:2015/BTNMT vé Chat luong nudc duoi dat.

14. Quy chuan ky thuat Quoc gia QCVN
09:2023/BTNMT vé Chat luong nudc dudi dat.

15. McArthur, J., Banerjee, D., Hudson-
Edwards, K., Mishra, R., Purohit, R., Ravenscroft,
P., Cronin, A., Howarth, R., Chatterjee, A.,
Talukder, T., Lowry, D., Houghton, S. & Chadha,
D. K. (2004). Natural organic matter in
sedimentary basins and its relation to arsenic in
anoxic ground water: The example of West Bengal
and its worldwide implications. Applied
geochemistry, 19(8): 1255 - 1293.

16.Todd, D. K. & Mays, L. W. (2004).
Groundwater hydrology (3rd ed,). John Wiley &
Sons.

17. Erban, L. E., Gorelick, S. M., Zebker, H. A.

NONG NGHIEP VA MOI TRUONG - KY 1 + 2 - THANG 02/2026



KHOA HOC & CONG NGHE

& Fendorf, S. (2013). Release of arsenic to deep Adnan, M., Saud, S., Cheng, Q., Ali, C., Wahid, F.,
groundwater in the Mekong Delta, Vietnam, Zamin, M., Raza, M. A., Saeed, B., Riaz, M. &
linked to pumping-induced land subsidence. Khan, W. U. (2020). Arsenic in a groundwater
Proceedings of the National Academy of Sciences, environment in Bangladesh: Occurrence and
110(34): 13751 - 13756. mobilization. Journal of  Environmental

18. Huq, M. E., Fahad, S., Shao, Z., Sarven, M. management, 262, 1 - 19.
S., Khan, 1. A, Alam, M., Saeed, M., Ullah, H.,

GROUNDWATER QUALITY DYNAMICS AND RECOMMENDATIONS FOR SUSTAINABLE WATER
RESOURCE MANAGEMENT IN HAU GIANG

Nguyen Thanh Giao!, Ly Quoc Su? Le Vu Truong?,
Le Duc Thua?, Nguyen Thi Mong Tuyen?, Tran Van Thom?,
Ha Nguyen?, Ha Thao Nguyen'!
!College of Environment and Natural Resources, Can Tho University
?Department of Agriculture and Environment, Can Tho city
Abstract

This study focuses on assessing the groundwater quality dynamics in Hau Giang province (now
integrated into Can Tho city) over a five-year period, from 2019 to 2023. Periodic monitoring data
from major aquifers, including the lower Pleistocene (qp,), middle-upper Pleistocene (qp,s),
upper Pleistocene (qps;) and Holocene (q;,), at representative locations across the province were
collected, synthesized and analyzed. Key water quality parameters considered include pH, total
hardness, total dissolved solids (TDS), iron (Fe), chloride (CI), ammonium (N-NH,*), nitrite (N-
NO,), sulfate (SO,?), arsenic (As) and Permanganate index. The analysis reveals certain
fluctuations in groundwater quality over the years and among different aquifers. Several
parameters such as total hardness, chloride, ammonium and Permanganate index tend to exceed
the permissible limits set by the National Technical Regulation on Groundwater Quality (QCVN
09-MT:2015/BTNMT and QCVN 09:2023/BTNMT) at specific locations and times, particularly in
shallow aquifers. Natural factors like hydrogeological characteristics, climatic conditions, along
with anthropogenic activities such as agricultural development, industrialization, and
urbanization are identified as the primary factors impacting groundwater quality in the region.
This research provides a significant scientific basis to support the management, protection and
sustainable exploitation of groundwater resources in Hau Giang province (now Can Tho city)
amidst socio-economic development and climate change.

Keywords: Groundwater, water quality, Hau Giang, aquifer, 2019 - 2023 period.
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