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Panh gia chat lugng nudc ho nudc xanh tai xa An Son,
huyén Thay Nguyén, Thanh phé Hai Phong bang
chi sb chat luong nude (WQI), chi sé pha dudng (TSI)
va chi s6 6 nhiém kim loai ning (HPI)

P4 Hitu Tuan”, Vit Thi Mung, Dinh Manh Cudng
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334 Nguyén Trai, Ha Noi, Viét Nam
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Tém tit: HO nudc xanh tai xd An Son, huyén Thuy Nguyén, Thanh phd Hai Phong gan day duoc
phat hién c6 mau xanh lam rat dep. Vigce tra 101 cau hoi nudce hd ¢6 an toan dé st dung tré nén hét
strc cap thiét. Do d6 nghién ctru di tién hanh danh gia chat lugng nude hd bang viée s dung 3 chi
s 1a chi s6 chit lugng nuéc WQI, chi sb phit dudng TSI va chi sé 6 nhiém kim loai ning HPI. Két

qué cho thdy WQI ¢6 gia tri 1a 1, nuc hd 6 nhidm ning do pH =

10,21 khong an toan khi sir dung

cho muc dich B1 va B2. Chi s6 TSI = 28,9 cho théy h6 bi thiéu dinh dudng phan 4nh qua két qua
phan tich ndng d6 amoni (NH,") va photphat (PO,®) rét thap 1an luot 1a <0,02 mg/l va <0,05 mg/1.
HO khong bi 6 nhidm kim loai ning, chi sé HPI = 3,89. Nghién ctru ciing da tién hanh tim hiéu
nguyén nhan dan t6i d6 pH cao va nudce hd o mau xanh lam.

Tir khéa: Chi s6 chit lugng nude, chi sb phi dudng, chi s6 6 nhiém kim loai nang, WQI, TSI, HPI,

ho nude xanh.

1. Tong quan

Cung voi qua trinh phat trién kinh té, van dé
0 nhiém moi truong, dic biét 1a mdi truong
nuéc ngay cang dién bién phuc tap. Nhiéu luu
vuc sdng, ho dang bi 6 nhiém nghiém trong do
chét thai tir cac hoat dong kinh té gay ra. Gan
day trén cac phuong tién théng tin dai chidng cé
dua tin mot hd nuéc & khu khai thac da tai xa
An Son, huyén Thay Nguyén, Thanh phd Hai
Phong chuyén mau xanh va dugc coi 1a “Tuyét
Tinh Céc”. Viéc ndy da gay nhiéu cha y cho
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ngudi dan dia phuong va du khach. Nudéce ho cé
an toan dé sir dung hay khong I cau hoi hét st
cap thiét can giai dap dé nguoi dan va chinh
quyén dja phuong duoc biét tir d6 c6 cac hoat
déng quan ly pha hop.

Dé danh gia chat luong nuéc mit ngoai viéc
phan tich dé so séanh vai quy chuan QCVN, chi
sb chat lugng nuéc WQI da duogc &p dung rong
rai. Nhiéu nghién ctru va ap dung WQI da duogc
thuc hién tai Viét Nam nhu viéc danh gia chat
lwong nuéc séng Bo, séng Huong tai tinh Thira
Thién Hué [1, 2], rach Céi Sao tai An Giang
[3], song Bong Nai [4], hd Thién Quang, Ha
Noi [5]. Cac nghién ctu ap dung cac phuong
phép tinh khac nhau dé xac dinh chi sé WQI va
tap chung chu yéu vao tinh toan 1 chi s6 don 1¢
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la WQI. Nam 2011 B6 Tai Nguyén va M@i
truong da dua ra cach tinh thdng nhat chung
trong toan qudc vé danh gid cac chét luong
nuéc qua 10 chi tiéu [6]. Panh gi& chat luong
nudc mat bang chi sé WQI 1a cong cu danh gia
dugc ap dung phé bién tai cac nudc nhu M,
Canada [7], An D6 [8], Trung Québc [9] va
nhiéu nuoc khac dé gitp c6 danh gia chung
nhat vé chat luong nudc mat séng, hd. Tuy
nhién mot chi s6 don 16 WQI chua thé phan anh
dung chat luong nudc dbi voi cac chi sb vé kim
loai nang va pha dudong.

Dé danh gia mic do pha dudng caa hd, chi
s6 pha dudng TSI da dugc &p dung trong cac
nghién ciu ¢ Viét Nam nhu danh gid tinh trang
phi dudng tai cac hd trong kinh thanh Hué
[10], tai H6 Tay, Ha Noi [11]. Chi sb phl
dudng gilp xac dinh tinh trang 6 nhiém dinh
dudng trong nuéc hd va kha nang phat trién qua
muc cua tao dan t6i cac hién tugng ca chét hang
loat. Chi s& phu dudng 1a mot trong céc chi sb
quan trong d6i voi viéc danh gia quan ly chat
lwong nuéc hd. D6 voi danh gid chat lugng
nuéc hd, chi sb pht dudng TSI dugc cac nha
nghién ctru dac biét quan tdm nhu Bekteshi da
st dung chi s6 TSI @& danh gia mac do phl
dudng cua hd Shkodra ¢ Albania, Montenegro
[12], nghién ctu cua Abdumunem va nnk vé
mac d6 phd dudng cua hd Bahr Al-Najaf tai
Iraq [13], hay nghién ctu caa Cigagna vé muc
d6 pht dudng cia hd phia dong nam Brazil
[14]. Tuy nhién cac nghién ciru moi tap trung
Va0 viéc danh gia mic do pha dudng bang chi
s6 don 1¢ TSI cua cac hd ma chua tinh t6i mic
do nhiém kim loai ning.

Nghién ciru vé nong do kim loai ning trong
nudc mat, tai Viét Nam da cd cdc nhién ctu
nhu nghién ciu ndng @6 mot s6 kim loai ning
tai sdng Hong [15], trong nudc tudi dung cho
chuyén canh rau tai Thai 'Nguyén [16]. Cac
nghién cau tap chung chu yéu danh gia nong do
cac kim loai nang c6 vuot qua QCVN hay
khong ma chua chi y téi viéc tinh toan chi s6 6
nhiém kim loai ning HPI. Panh gia mac do 6
nhiém kim loai nang trong nuéc bang chi sb 6
nhiém kim loai ning HPI tai Viét Nam chua
dugc nghién cau day du. Bé danh gid muc do 6

nhiém kim loai niang trong nudc, cac nghién
ctru & nudc ngoai st dung chi sé HPI 14 ¢ong cu
danh gia hiéu qua nhu nghién cuau cia Soma
Giri va Abhay Kumar Singh (2014) danh gia
chat luong nuéc sdng Subarnarekha, An Do
bang HPI [17], nghién ctu cua Prasad va Bose
(2001) sir dung HPI danh gia chat luong nudc
mat khu khai thac da vbi dud6i chan nui
Himalayas [18], nghién ctu cua S.Moyel va
nnk (2015) vé 4p dung chi s6 HPI dé danh gié
chat luong nuéc séng Shatt Al Arab [19],
Herojeet va nnk (2015) thi &p dung HPI vdéi cac
mo hinh tham sb hda hoc dé danh gia & nhiém
kim loai nang tai song Sirsa, An B¢ [20]. Cac
nghién cttu nay ciing chi ding & mic danh gié
chi s6 HPI riéng 1¢ dé danh gia mac do 6 nhiém
kim loai ning ma chua c6 sy két hop voi cac
chi s6 WQI va TSI.

Néu nhu chi sé WQI cho biét chit luong
nuéc qua cac théng sé co ban DO, nhiét do,
BODs, COD, N-NH,, P-PO, , TSS, dé duc, téng
Coliform, pH thi chi s6 HPI s& cho biét mac do
6 nhiém cua cac kim loai nang, chi sb TSI cho
biét mac do phd dudng cua ho. Chi sé HPI va
TSI s& b6 khuyét cho thiéu hut vé mat danh gia
chét lugng nuée cua chi sé6 WQI.

CAc nghién ciru gan day vé chat lugng nudc
mat da c6 mot céch tiép can méi 1a két hop cua
WQI véi cé4c chi sé vé chat luong nudc khac
nhu nghién cau caa Amaal va nnk (2017) da
két hop chi s6 WQI va chi sé 6 nhidm kim loai
nang HPI [21], Shiji va nnk (2016) danh gia
chat luong nudc qua chi s6 WQI két hop voi
céc tiéu chi vé sinh hoc [22], hoac két hop Vi
cdng cu GIS cta Sehnaz Sener va nnk (2017)
[23]. Bén canh d6 Hoseinzadeha va nnk (2014)
da két hop WQI véi céc chi s6 vé 6 nhidm song
RPI, chi sb chat luong nudc khu vuc ring ndi
FWQI [24]. Su két hop cua WQI vai cac chi s6
hozc cdng cu khac nham ting cuong kha ning
danh gié chi tiét hon vé chat lvong nuéc mat.
Nghién ctru nay s& tién hanh mét cach tiép
can méi @6 1a su két hop chi sé phii dudng
TSI, chi s6 6 nhiém kim loai nang HPI va
chi s6 WQI trong danh gia chét lugng nudc
hd s& cho két qua danh gia chi tiét hon vé
chat lugng nudc va cic nguy co 6 nhidm
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chat dinh dudng, kim loai ning dé tra 1o
cau hoi vé muc do an toan cua nude hd tai
xa An Son, huyén Thiy Nguyén, Thanh
phé Hai Phong.

2. Phwong phap nghién ciru
2.1. Phurong phdp ldy mdu va phdn tich mdu

Mau nuéc dugc lay vao thang 4/2017 theo
TCVN 5994:1995, TCVN 6663-1:2011, bao
quan theo TCVN 6663-3:2003 va dugc phéan
tich tai Vién Hoa hoc, Vién Han Lam Khoa hoc
va Cong nghé Viét Nam theo QCVN 08-
MT:2015.

2.2. Phuong phdp chi sé

2.2.1. Phuong phép tinh toén chi s6 WQI

Dé tinh chi s6 WQI, nghién cau da ap dung
phuong phap tinh WQI cua Bo Tai Nguyén va
M®di truong.

a. Tinh toan WQI thanh phan

WQI thanh phan (WQISI) duogc tinh toan
cho cac théng s BODs, COD, N-NH,, P-PO, ,
TSS, do duc, tong Coliform theo cong thic nhu

sau [6]:
O —Gia
I, =———"*—BP,,—C_)+q;

WQI BH+1_BPi( i+1 p) Qi

Trong do:

BPi: Nong do gi6i han dudi cua gia tri
théng so quan trac dugc quy dinh trong bang 1
tuwong wng voi mac i

BPi+1: Nong do giéi han trén cua gié tri
théng sé quan trac duoc quy dinh trong bang 1
tuong (ng voi muc i+1

gi: Gia tri WQI ¢ muc i da cho trong bang
twong wng vai gia tri BPi

gi+1l: Gia tri WQI & muc i+1 cho trong
bang twong tng vai gia tri BPi+1

Cp: Gié tri cua théng sé quan tric duoc dua
vao tinh toan.

Ghi cha: Truong hop gia tri Cp cua thong
sb tring Vvoi gié tri BPi da cho trong bang, thi
x4c dinh duoc WQI cua thdng sé chinh bang
gia tri gi twong Gng.

Tinh gia tri WQI dbi véi thong sé DO
(WQIDOQ): tinh toan thdng qua gia tri DO %
b&o hoa.

Budc 1: Tinh toan gié tri DO % béo hoa:

- Tinh gia tri DO bao hoa:

DO, ,,..,=14,652 —0,41022T +0,0079910T ? —0,000077774T?

T: nhiét d6 mdi truong nuéc tai thoi diém
quan trac (don vi: °C).

- Tinh gié tri DO % béo hoa: DO% béao hoa
= DO hoa tan/DO béao hoa*100

DO hoa tan: Gié tri DO quan tric dugc (don
vi: mg/l)

Budc 2: Tinh gié tri WQlIpo:

.-G
W =—=—"_|C_-BP )+q
QL =g g G -8R )+a
Trong do:
Cp: gia tri DO % béo hoa
BPi, BPi+1, qi, gi+1 la cac gia tri tuong tng
véi muc i, i+1 trong Bang 2.

Bang 1. Bang quy dinh cac gid tri qi, BPi

Gia tri BPi quy dinh d6i vai tirng thdng s6

I qi BODs CoD N-NH,4 P-PO, Do duc TSS Coliform
(mg/l) (mg/l) (mg/l) (mg/l) (NTU) (mg/l) (MPN/100ml)

1 100 <4 <10 <0,1 <0,1 <5 <20 <2500

2 75 6 15 0,2 0,2 20 30 5000

3 50 15 30 0,5 0,3 30 50 7500

4 25 25 50 1 0,5 70 100 10.000

5 1 >50 >80 >5 >6 >100 >100 >10.000
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Néu gia tri DO% b&o hoa < 20 thi WQIpo
bang 1.

Néu 20 < gia tri DO% bdo hoa < 88 thi
WQIpo duoc tinh theo cong thic 2 va st dung
Bang 2.

Néu 88 < gia tri DO% b&o hoa < 112 thi
WQIpo bing 100.

Néu 112 < gia tri DO% béo hoa < 200 thi
WQIpo duoc tinh theo cbng thac 1 va sir dung
Bang 2.

Néu gi4 tri DO% b&o hoa > 200 thi WQIpo
bang 1.

* Tinh gia tri WQI dbi véi thong sé pH

Néu gia tri pH < 5,5 thi WQI,,; bang 1.

Néu 5,5 < gia tri pH < 6 thi WQI,, duoc
tinh theo cdng thirc 2 va str dung bang 3.

Néu 6 < gia tri pH < 8,5 thi WQI,; bang
100.

Néu 8,5 < gia tri pH < 9 thi WQI,, duoc
tinh theo cdng thac 1 va st dung bang 3.

Néu gia tri pH > 9 thi WQI,; bang 1.

b. Tinh toan WQI

~ Sau khi tinh todn WQI ddi voi ting thang
s6 néu trén, viéc tinh toan WQI duoc ap dung
theo cbng thc sau [6]:

_Wobi [0« LS wor xwor |
WQl= 100 {S;WQL 2;WQI° WQL}
Trong do6:

WOQI,: Gié tri WQI da tinh toan di véi 05
théng sé: DO, BODs, COD, N-NH,, P-PO,

WQI,: Gié tri WQI da tinh toan dbi véi 02
thong sé: TSS, d6 duc

WOQI.: Gia tri WQI da tinh toan ddi véi
thdng s6 tong Coliform

WQl,,: Gia tri WQI da tinh toan ddi voi
thong sb pH.

Ghi chi: Gia tri WQI sau khi tinh toan sé
duoc 1am tron thanh sé nguyén.

c. So sénh chi sé chat luong nuée da duoc
tinh toan véi bang danh gia

Sau khi tinh toan dugc WQI, str dung bang
xac dinh gia tri WQI tuong ¢ng v6i miac danh
gia chat luong nuéc dé so sanh, danh gia, cu thé
nhu sau:

Bang 2. Bang quy dinh cAc gia tri BPi va qi d6i véi DO% bao hoa

[ 1 2 3 4 6 7 8 9 10
BPi <20 20 50 75 112 125 150 200 >200
qi 1 25 50 75 100 75 50 25 1

Bang 3. Bang quy dinh céc gia tri BPi va qi d6i vai thong s6 pH

| 1 2 4 5 6
BPi <55 55 8,5 9 >9
i 1 50 100 50 1

Bang 4. Mirc danh gia chit lugng nudc theo chi s6 WQI [6]

Gia tri WQI Muc danh gia chat luong nude Mau
91-100 Str dung t6t cho muyc dich cap nuéc sinh hoat Xanh nudc bién
76— 90 SEI d}ung\cho muc dich cap nudc sinh hoat nhung can céc bién phép Xanh I4 cay

xu ly phu hop
51-75 St dung cho muc dich tudi tiéu va cac muyc dich twong dwong khac ~ Vang
26 - 50 Str dung cho giao théng thuy va cdc muc dich twong duong khac Da cam

0-25 Nudéc 6 nhidm ning, can cc bién phép xir 1y trong tuong lai bo
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2.2.2. Phuong phap tinh toan chi s trang
thai pha duong TSI (Trophic State Index)

Dé danh gia mac d6 phd dudng, nghién ctu
st dung phuong phép tinh todn TSI cua Carlson
dua ra ndm 1977 [25].
TSI(SD)+TSI(Chl) + TSI(TP)

TSI =
3
Trong do:
Tsi(sp)=1d 65D
In2
TSI(Chl) =1 6_2.04—0.68|nCh|
In2
48
In—
TSI(TP) =10 6 —1P
In2

Két qua TSI duoc ddi chiéu véi bang:

2.2.3. Phuong phap tinh toan chi s6 6 nhiém
kim loai nang HPI (Heavy Metal Pollution
Index)

Chi s6 6 nhidm kim loai nang HPI (Heavy
Metal Pollution Index) &p dung phuong phéap
cua Mohan nam 1996 [26].
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n: s6 luwong théng sé kim loai nang
duogc tinh.

Wi: dugc tinh bang 1/Si, gié tri Si cua kim
loai i duogc ldy tir quy chuan QCVN Vvé chat
lugng nudc mat cua Viét Nam.

Qi: ham Iugng kim loai tha i dugc tinh theo
cong thuc Q¢ = < X 100; vei Ci la gia trj do
duoc cua kim loai nang tha i (ug/l).

So sanh chi s6 HPI da tinh véi mac danh
gia 6 nhidm kim loai ning theo chi sé6 HPI voi
ngudng trén 100 la khong tét cho sic khoe.

3. Két qué nghién ciru
3.1. Két qud phan tich chat lwong miede

Sau khi ldy mau nuéc phan tich két qua
duoc trinh bay ¢ bang 6. Két qua cho thdy nuéc
ho ¢ d6 pH rit cao 10,21, so sanh Voi
QCVNO08-MT:2015 cua Bo Tai nguyén va Moi
truong muc B1 cho thdy chi c6 chi tiéu vé pH
vuot quy chuan. Cac chi tiéu con lai déu nam
trong gidi han cho phép. Bac biét chi tiéu TSS

e L=, QiWi rat thap, nho hon 0,05 mg/l da phan anh dang
" Wi thuc té 12 nu6c hd rat trong, c6 thé nhin xuéng
Trong do: tan day ho.
Bang 5. Muc danh gia phii dudng theo chi s6 TSI
TSI CHL (ug/l) SD (m) TP (ug/l) Trang thai
<30 <09 >8 <6 Thi¢u dinh dudng o
30-40 0,95-2,6 8-4 6-12 Tang day cua ho ndng cé thé thieu oxy
40-50 2,6-7,3 4-2 12-24 Dinh dudng trung binh
50-60 7,3-20 2-1 24-48 Phq dudng . i
60-70 20-56 0,5-1 48-96 Xuat hién nhiéu dam tao trén bé mat.
70-80  56-155 0,25-0.5 96-192 E;:u pht dudng (phu dudng cao): Tao day
>80 >155 <0,25 192-384  Tao ndi day dic trén bé mat
Bang 6. Két qua phan tich nuéc hd khu vie nghién cau
TT Chi tiéu phén tich Pon vi Kétqua QCVN 08-MT:2015 (B1)
1 pH - 10,21 5,5-9
2 DO mg/I 4,70 >4
3 Nhiétdo °C 26,7 -
4 Tong chat ran lo lung (TSS) mg/l <0,05 50
5  Nhu cau oxy sinh hoc (BODs) mg/| 11,5 15
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6  Nhu cau oxy hoa hoc (COD) mg/I 18,4 30
7 Amoni (NH/) mg/l <0,02 0,9
8  Photphat (PO,%) mg/l <0,05 0,3
9  Tbng photpho (Y P) mg/l <0,01 -
10 Asen (As) mg/l 0,00404 0,05
11 Cadimi (Cd) mg/l 0,00013 0,01
12 Chi (Pb) mg/l 0,00332 0,05
13 Crom (Cr®) mg/I <0,05 0,04
14 Ddng (Cu) mg/I 0,00225 0,5
15 Kém (Zn) mg/l <0,01 1,5
16  Niken (Ni) mg/| 0,00194 0,1
17 Mangan (Mn) mg/l <0,05 0,5
18  Sit (Fe) mgl/l <0,05 15
19 Do cling (CaCOs3) mg/l 304,0 -
20 Ca(HCO,), mg/l 60,75 -
21  Clorophina mg/l < 0,001 -
22  Coliform MPN/100ml 0 7500
23 Do duc NTU 1 -
24  Thuay ngéan mg/I < 0,00001 0,001

Vi do pH cao 10,21 1a khéng an toan khi
sir dung cho muc dich B1 va B2, diéu nay phan
anh boi nguoi dan va khach tham quan 1a khi
tiép xuc véi nudc hd da tay chan bi ngtra, an
mon da. Nhu vay, chinh quyén dia phuong can
quan ly chat ché viéc sir dung nguon nudéc ho,
khuyén cdo nguoi dan khéng nén sir dung nuéce
hé cho muyc dich sinh hoat, néng nghiép.

3.2. Két qua tinh chi s6 WOI

Két qua tinh toan chi s6 WQI duoc trinh
bay tai bang 7. Tur két qua nay cho ta thiy, céc
chi sé thanh phan BODs, COD, N-NH,, P-PO,,
TSS, DO, Coliform, do duc cé chi sb cao, ngoai
trir chi s6 pH rét thap véi gia tri 1a 1. Vi pH do
kiém rat cao vuot quy chuan, dan téi chi sé
WQI téng nhan gia tri rat thap 1a 1. Vi chi sb
WQI thap nhu vay c6 thé thiy chit lwvong nudc
hd khdng pht hop cho sir dung nudc véi muc
dich B1, @ st dung ngudn nudc tir hd thi can

phai c6 cac bién phap xir ly dé dam bao giam
d6 pH trong nuéc vé& ngudng 5,5 - 9.

Vi gia tri WQI = 1 twong &ng v6i mau do
trong thang phan chia chit luong nudc. Nudc bi
6 nhiém ning can bién phap xur ly.

3.3. Két qua tinh chi s6 TSI

Két qua tinh toan chi sé TSI = 28,9 cho
thiy, nuoc hd thiéu dinh dudng. Két qua nay
phan anh dtng thyc té 13 ndng d6 amoni (NH,")
va photphat (PO,%) rét thap lan luot 1a < 0,02
mg/l va < 0,05 mg/l. Vi pH cao, nong do cac
chat dinh dudng thap dan toi tao hau nhu khong
phat trién, két qua phan tich cho thay ndng do
diép luc Chla < 0,001 mg/I.

Nudc chay vao hd chi yéu 1a nuéc mua
chay tran qua khu khai thac da vbi. Do d6
ngudn dinh dudng cung cip cho hd han ché vi
vay nudc ho c6 nong do chét dinh dudng rat
thap Nong d6 dinh dudng thip, tao khéng phét
trién, pH cao dan téi hé dong thuc vat nudc
trong hd khong phét trién (Bang 8).

Bang 7. Céc chi s6 WQIg, thanh phan va chi s6 WQI téng

Chi s6 BOD COoD N-NH, P-PO, TSS DO pH  Coliform Do duc
WQlIg, 59,7 69,3 100 100 100 59,37 1 100 100
wWaQl 0,92
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Bang 8. Két qua tinh chi s6 TSI

Théng Két qua TSI TSI
sb phantich ~ Thanh  nudchd
phan
TP 10 ug /1 37,35
chl 1 pg/l 30,6 28,9
Do sau 17,5m 18,76
Sechi

3.4. Két qua tinh chi s6 HPI

Chi sé HPI duoc tinh toan cho ho thap 3,89
(bang 9), phan &nh dung thuc té ring nuéc hd
khong bi tdc dong boi cac ngudn gay 6 nhiém
kim loai nang tir khu dan cu va cac hoat dong
cdng nghiép. Tir két qua phan tich & bang 9 cho
thay ho khdng bi 6 nhiém kim loai nang.
4,592

HPI =389

Nhu vay, hd an toan vé chi sé kim loai nang
do ngudn tiép nhan nudc cha yéu 1a nude mua
chay qua khu vuc khai thac da va céac 16 nung
vbi. Khong phét hién ra cac hoat déng céng
nghiép xa thai kim loai nang ra hd.

3.5. Nguyén nhan nuwéc hé c6 pH cao va c6
mau xanh

Nguyén nhan ho cé pH cao

Ho duoc nghién ctu, ¢6 chira ham luong ba
nhom ion bicarbonat (HCO3): cacbonat (COz*)
va hydroxit (OH"). C4c ion nay chuyén hda theo
cac phuong trinh phan tng hoa hoc:
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CaCO; s Ca?* + COz”

CO, + CaCO; + H,0 5 Ca* + 2 HCO;5
HCO;s H + COs*

COz* + H,0 5 HCO3+ OH

Ngoai ra, xung quanh hd c6 cac 16 nung voi
ldy da tir mo khai thac da gan ké. Cac chat thai
tir 10 vOi bao gdm xi va vdi vun khéng duoc
quan ly tt da bi nudc mua cudn xudng hd gop
phan lam ting pH nudc hd.

Ca0 + H,0 = Ca(OH),

Nhu vay, nong 6 CO;* va HCO; cao,
chét thai 10 nung voi chay xubng hd chira CaO
la nguyén nhan lam pH trong nuéc hd ting cao
ré rét. Theo két qua phan tich, d¢ cting (CaCOj
la 304,7 mg/l, dugc phéan loai vao nuéc cung
vinh ctru.

Nguyén nhan nuéc ho ¢6 mau xanh lam

b6 duc thip, tong chat rin lo lung
<0,05mg/l, pH cao cong véi dinh dudng thip
dan t6i tao khong phat trién da lam do nuéc hd
rat trong. Nudc ho rat trong va sau, da gidp anh
sang mat troi chiéu sdu xudng day hd va ting
viéc khuéch tan anh sang mau xanh lam rong
khép hé.

Ngoai ra, nuée hd tai day c6 mau xanh dam
hon do nuéc rat cang, ndng do CaCO, 13 304,7
mg/l. Chinh CaCO; trong nudc da tang viéc
khuéch tan anh sang mau xanh lam 16n hon nira
trong nude hd, dan téi nudc hd ¢ mau xanh
lam dep mat.

Bang 9. Két qua tinh chi s6 HPI

I Thongsé  Ci(Hg/lL) S (Hg/L) Qi W AW,
1 Asen (As) 4,04 50 8,080 0,020 0,162
2 Cacdimi(Cd) 0,13 10 1,300 0,100 0,130
3 Chi (Pb) 3,32 50 6,640 0,020 0,133
4  Crom (Cr®") 50 40 125,000 0,025 3,125
5  Pong (Cu) 2,25 500 0,450 0,002 0,001
6 Kém(Zn) 10 1500 0,667 0,001 0,000
7 Niken (Ni) 1,94 100 1,940 0,010 0,019
8  Mangan (Mn) 50 500 10,000 0,002 0,020
9  Sit(Fe) 50 1500 3,333 0,001 0,002
10 Thuay ngén 0,01 1 1,000 1,000 1,000
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4. Két ludn

Qua nghién ciru, phan tich chat lwong nuéc
hd, tinh toan cac chi s6 WQI, TSI va HPI cho
cac két luan sau:

- Chét lugng nudc ho thap do c6 do pH rat
cao 10,21 dan t6i chi s6 WQI = 1, véi d6 pH
cao, nudc khdng an toan khi sir dung cho muc
dich B1 va B2.

- Véi chi sb TSI = 28,9 cho thay hé thiéu
dinh dudng, ndng do amoni (NH,") va photphat
(PO,*) rat thap lan luot la <0,02 mg/l va < 0,05
mg/l. P pH rat cao, ndng d6 dinh dudng thip
dan toi tao khong phat trién, nong do diép luc
Chla <0,001 mg/l.

- H6 khong bi 6 nhiém kim loai nang voi
chi s6 HPI ¢6 gié tri 3,89.

- Viéc két hop 3 chi s6 WQI, TSI va HPI
trong nghién ctru nay la hoan toan phu hop.
Néu chi sir dung 1 chi tiéu don Ié 12 WQI, TSI
hay HPI thi chi danh gid dugc mot khia canh,
viéc két hop 3 chi sb s& hd trg nhau trong viéc
danh gi4 tong thé chat luong nudc hd. Tur
nghién ciru ndy c6 thé nhan thay, viéc két hop 3
chi s6 WQI, TSI, HPI thanh mot chi s6 duy
nhit dé danh gia chat luong nuéc hd 1a mot
huéng nghién ciu mai.
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Evaluation of Water Quality of a Blue Lake at An Son
Commune, Thuy Nguyen District, Hai Phong City
by Water Quality Index (WQI), Trophic State Index (TSI)
and Heavy Metal Pollution Index (HPI)

Do Huu Tuan, Vu Thi Mung, Dinh Manh Cuong

Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietham

Abstract: A blue lake in An Son Commune, Thuy Nguyen District, Hai Phong City has been
recently discovered to have a beautifully blue color. There is an urgent need to answer the question
whether the water is safe or not for using. Therefore, this research evaluated the lake water quality by
combining 3 indices, Water Quality Index (WQI), Trophic State Index (TSI), and Heavy Metal
Pollution Index (HPI). The results showed that WQI = 1 with pH = 10.21 indicating that the lake water
is heavily polluted. It is not safe to use for B1 and B2 purposes of QCVN 08-MT:2015. TSI was 28,9,
showing that this lake was oligotrophic. This result was confirmed by very low ammonium and
phosphate concentrations of <0,02 mg/l and <0,05 mg/l, respectively. The lake was not polluted by
heavy metals with HPI = 3,89. The reasons of high pH value and the deep blue color of the lake were
also primarily studied in this research.

Keywords: Water Quality Index, Trophic State Index, Heavy Metal Pollution Index, blue lake.



