Nghién ciru

PANH GIA DIEN BIEN CHAT LUQNG NUOC
THEO CHI SO WQI TAI LUU VUC SONG NHUE - PAY
POAN CHAY QUA TINH HA NAM GIAI POAN 2021 - 2023

Nguyén Thi Linh Giang"*, P§ Thi Hién', Lai Thi Ngoc Huyén?
"Truong Pai hoc Tai nguyén va Moi truong Ha Noi
2Cong ty Co phan xi mang Vicem But Son
Tém tit
Nghién ciru da tién hanh ddanh gid dién bién chat leong nwée heu viee séng Nhué
- Bay doan chay qua tinh Ha Nam theo cdc nam 2021, 2022 va 2023 dya trén viéc
thu thap 56 liéu quan tréic dinh ky cac chi tiéu pH, DO, BOD,, COD, NO,, NO;,
NH [, PO/ va Coliform. S6 liéu cho thdy méi truong mede séng hau hét van trong
tinh trang bi 6 nhiém dinh dwéng va chat hiru co. Théng qua viéc tinh chi sé chat
lirong mieée WOI cua 09 diém quan trdc trén heu viee séng Nhué - Pdy va thanh ldp
cdc ban d6 phéan vimg chat lwong nwée theo phwong phdp néi suy IDW ciia phan
mém ArcGIS 10.8, két qua cho thay ndam 2023 chat lirong nwede trén séng Nhué - Pdy
da dwoc cai thién dang ké so véi nam 2021 va 2022. Trén co sé d6 nghién ciru dé
xudt dwoc mot sé giai phdp phit hop nham quan 1y chat heong nwde luu viee séng
Nhué - Day tagi tinh Ha Nam.
Tir khéa: Dién bién cht lugng nudce; Chi ) WQI; Luu vuc song Nhué - Day;
Ha Nam.
Abstract
Assessment of water quality changes according to the WQI index in the Nhue -
Day river basin flowing through Ha Nam province in the period 2021 - 2023
The study assessed the water quality changes in the Nhue - Day river basin
flowing through Ha Nam province in 2021, 2022, and 2023 based on the collection
of periodic monitoring data on pH, DO, BOD5, COD, NO,, N03', NH 4+, PO 43' and
Coliform indicators. The data showed that the river water environment is still mostly
polluted with nutrients and organic matter. By calculating the WQI water quality
index of 09 monitoring points in the Nhue - Day river basin and establishing water
quality zoning maps using the IDW interpolation method of ArcGIS 10.8 software,
the results show that in 2023, the water quality on the Nhue - Day river has improved
significantly compared to 2021 and 2022. On that basis, the study has proposed some
suitable solutions to manage the water quality of the Nhue - Day river basin in Ha
Nam province.
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Nghién cuu

1. Mé dau

Luu vyc song Nhué - Pay co tong
dién tich 7.765 km?, chiéu dai luu vuc
1a 314 km, di qua 5 tinh, thanh phé: Hoa
Binh, Ha N6i, Ha Nam, Nam DPinh, Ninh
Binh va ¢6 nhiéu phy luu séng 16n chay
qua nén chat luong nudc séng dang chiu
tac dong manh mé cua céac hoat dong phat
trién kinh té - xa hoi. Song Nhué, doan
chdy qua dia phén tinh Ha Nam la truc
tudi tidu chinh ctia hé thong thuy loi thanh
phé Ha Noi, c6 luu luong phu thudc vao
ché do déng mé cdng Lién Mac. La song
tiéu thuy loi, thoat cua Ha N&i, chay qua
mot sd khu vuc lang nghé Ha Noi, vi thé
ngudn nude cua song dang bi nhiém, gay
anh huong tiéu cuc dén sy phat trién kinh
té - xa hoi ciing nhu doi séng strc khoe cua
ngudi dan song trong khu vuc [3, 4]. Do
d6, viéc danh gia chat luong moi truong
nudc song Nhué - Day tai tinh Ha Nam a
mot van dé cép thiét va dang nhan duoc
su nhiéu su quan tam.

Viée st dung chi s6 chat luong nudce
(Water Quality Index - WQI) [7] va phan
ving chat lwong nude dugc coi la cong cu
gitp danh gia mirc d6 6 nhiém ting doan
song phuc vu muc dich quy hoach su
dung hop 1y ngudn tai nguyén nude mat,
tir d6 xdy dung dinh hudng kiém soat 6
nhiém va bao vé méi trudng nudc [5, 11,
13]. Bé quan ly mai truong luu vuc song
Nhué - Pay doan chay qua dia phan tinh
Ha Nam hiéu qué can thiét phai c6 mot co
s& dir liu déy du, chinh xac vdi kha nang
cap nhat kip thoi sy bién dong chat luong
moi truong nudce trong khu vuc.

Xuét phat tir thuc trang d6, nghién
ctru d4 tién hanh danh gia dién bién chat
luong nudce theo chi sd WOQI tai luu vuc
song Nhué - Pay doan chay qua tinh Ha
Nam trong giai doan 2021 - 2023 nham
phuc vu coéng tic quan ly chit luong
moéi truong nudc cia luu vuc song
Nhu¢ - Day néi riéng va tinh Ha Nam
noi chung.

2. Dia diém va phuong phap nghién ciru

2.1. Dia diém nghién civu
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Hinh 1: Bin dé khu viee nghién ciru
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Nghién ctru dugc thuc hién tai khu
vuc ngd ba luu vuc song Nhué - bay
thudc dia phan tinh Ha Nam, gém 3 doan
song [10]:

+ Song Pay: Poan chay qua dia phan
tinh Ha Nam c6 chiéu dai khoang 47,6
km, chiéu rong khoang 150 - 250 m, chay
qua TP. Phu Ly va cac huyén Kim Bang,
Thanh Liém.

+ Song Nhué: La song dio véi chiéu
dai doan qua dia phan tinh Ha Nam la 16

Nghién ciru

km gdp Song Pay va song Chau Giang tai
TP. Phu Ly.

+ Song Chau Giang: Mgt nhanh la
ranh gigi gitta huyén Ly Nhéan va Binh
Luc, chay ra Song Hong va mot nhanh 13
ranh gidi gitra thi xa8 Duy Tién va huyén
Binh Luc, d6 ra Séng Pay tai TP. Phu Ly.

Céc diém quan tric nudc mat tai khu
vuc nghién ciru bao gébm 09 vi tri. Toa
d6 cua cac diém quan trac dugc thé hién
trong Bang 1.

Bing 1. Toa d¢ diém quan tric nwdc mdt lwu vwe song Nhué - Ddy tai tinh Ha Nam [10]

Ki hiéu diém Ten dié tr L . Toa d
quan trz"1c €n diem quan trac uu vire song X (m) Y (m)
M1 Cau phao Tén Lang, Tan Son 2279171 584482
M2 Nha méy‘nudrc Thanh Son Song Pay 2274155 592819
M3 Cau Phi Ly 2271094 | 595098
M4 Céu Bong Lang 2259336 | 594758
M5 Cau Nhit Tyu Song Nhud 2283477 | 593642
M6 Céu Ba Pa - 2274926 | 595674
M7 Céu Cau Tir 2274797 | 601913
M8 Pép Vinh Tru Song Chau Giang | 2274581 | 606946
M9 X3 Hoa Hau 2265072 | 621547

Hoat dong 1ay mau va phén tich mau
dinh ky nudc mat luu vuc song Nhué -
bay duogc thuc hién béi Trung tdm quan
trac Tai nguyén va Méi truong - S& Tai
nguyén va Moi truong Ha Nam véi tan
sudt 01 1an/ thang. Cic miu nudc séng
dugc 13y theo hudng dan tai TCVN 6663-
6:2008, phan tich cac thong s theo Thong
tw s6 10/2021/TT-BTNMT.

2.2. Phwong phdp tinh todn chi sé
chit lwong nwéc (WQI)

Theo Quyét dinh sé 1460/QD-

TCMT ngay 12/11/2019 cia Tong cuc

__woI;
wer = 100

trong do:
WQI: Két qud tinh toan déi véi

thong s6 nhém I

1 1 1/2
x[zZk, wely xi3i, waol|

Moi trudng vé viéc ban hanh hudng
dan k¥ thuat tinh toan va céng b chi s6
chét lugng nudc Viét Nam (VN_WQI).
Nghién ctru st dung 03 nhom thong sb dé
tinh toan chi s6 WQI gém: Nhém I (pH);
Nhom IV (DO, BOD,, COD, N-NH,,
N-NO,, N-NO,, P-PO,) va Nhom V
(Coliform) [7].

Sau khi tinh toan WQI déi véi 3
nhoém théng sé néu trén, tinh toan WQI
cudi clng theo cong thic:

(D

WQI,,: Két qua tinh todn déi v6i cac
thong s6 nhom IV
~ WQ,: Két qua tinh ton ddi véi thong
s0 nhom V
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Nghién cuu

Chi sb chat luong nudc duoc tinh theo thang diém (khoang gia tri WQI) tuong
g vé6i biéu tuong va cic mau sic dé danh gia chét lugng nude dap tng cho nhu cau
su dung, cu thé nhu sau [7]:

Bing 2. Bing gid tri ddnh gid chit lwong nwéc theo Quyét dinh 1460/Q0D-TCMT

Khoang gia | Chat lwong . . - N Ma mau
tri WQI nuée Phu hop voi muc dich sir dung Mau sac RGB
91-100 Rat tot | St dung t6t cho muc dich cdp nudc sinh hoat Xat;l;ét;ucc 51;51;255

76 - 90 Tét St dun% ch9 mlic dlC,h CE}p ,nuor‘c sinh hoat 0:228:0
nhung can cac bién phap xt ly phu hop
. Su dung cho muyc dich tudi tiéu va cdc muc \ e
51-75 Trung binh dich tuong duong khic 255;255;0
26 - 50 hu Su dung cho glaf) thong thuy va cac muyc dich et | 255:126:0
twong duong khac
10-25 Kém Nudce 6 nhlem nang, can cac bién phap xur ly DS 255:0:0
trong tuong lai
<10 q nhiem N}rof: nhiém ddc, can co bi¢n phap khac phuc, 126:0:35
ratnang | xu ly

2.3. Phwong phdp thanh lip ban do
phan viing chit lwong méi trwong nwéc

Dua trén két qua tinh toan chi s6 chét
lugng nude WQI ctia 09 diém quan tréc nudc
mat trén luu vuc song Nhu¢ - Pay doan chay
qua dia phan tinh Ha Nam cho 3 nam 2021,
2022, 2023, nghién ctru da su dung phuong
phdp noi suy Inverse Distance Weighting -
IDW cta phin mém ArcGIS 10.8 dé phan
tich, danh gi4 din bién chét luong nudc cho
khu vuc nghién ciu [12, 14].

Toan b dir lidu nén dia ly va vi tri cia
09 diém quan tric nudc mat dugc chuan
héa vé hé toa do VN-2000, dugc quy dinh
chi tiét theo Quyét dinh sb 83/2000/Qb-
TTg [6] va dam bao dung quy dinh vé
chuin thong tin dia ly co s& theo Thong
tw s6 06/2020/TT-BTNMT [1].

2.4. Phuwong phdap ddanh gida va xw
Iy s liéu

Céacsd lidu quan tric tai khu vuc nghién
ctru dugce thong ké va xir ly bang phan mém
Microsoft Office Excel. Két qua danh gia
chat luong nuée luu vuc song Nhué - Day
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tai tinh Ha Nam nam 2023 duoc so sanh véi
QCVN 08:2023/BTNMT.

T ban d6 phan ving chat luong
nudc, tién hanh danh gia chat lugng nudc
va sy phu hop vd1 muc dich str dung theo
Quyét dinh 1460/QD-TCMT. Tir d6 dé
Xuat céc giai phap phi hop nhim phuc
vu nang cao hi¢u qua quan ly va cai thién
chat lugng méi truong nude mat tai khu
vuc nghién ctu.

3. Két qua va thao luin

3.1. Pdnh gid chit lwong nuwdc luu
vie song Nhué - Ddy tai tinh Ha Nam
nam 2023

Dua trén két qua phén tich cu thé cac
chi tiéu chat luong nude song Nhué - Pay
theo ké hoach quan tric nim 2023 cua
Trung tdm quan tric Tai nguyén va Moi
truong - S¢ Tai nguyén va Moi truong Ha
Nam [10], nghién ctru d3 tién hanh dénh
gi4 nong do trung binh nam 2023 cua céc
chi ticu DO, BOD,, COD, NO, , NO,,
NH,", PO,* va Coliform so véi QCVN
08:2023/BTNMT Bang 1, 2 (Muc B) [2].
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Nghién ciru

Néng d6 DO trung binh nam 2023
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Hinh 2: Biéu dé néng dj trung binh DO, BOD, COD, NO,, NO;, NH ", PO} va
Coliform trén lwu viwc song Nhué - Day nam 2023
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Nghién cuu

Nong d6 oxy hoa tan trung binh nam
2023 tai 09 diém lay mau trén luu vuc song
Nhu¢ - Pay dao dong tir 2,81 + 4,9 mg/L,
so voi QCVN 08:2023/BTNMT Bang 1, 2
(Mirc B), tat ca cac gia tri déu thip hon gidi
han cho phép, gi tri thip nhat tai Cau Ba
Da (M6) trén Song Nhué¢ nam 2023 vuot
1,78 lan. Nong d6 BOD; dao dong tir 13
+ 19 mg/L, tat ca cac gi tri déu vuot gidi
han cho phép tir 2,17 = 3,17 1an. Nong do
COD dao dong tir 26 +~ 39 mg/L, vuot gidi
han cho phép tir 1,73 + 2,6 lan. Trong do,
2 diém quan trac tai Cau Nhat Tuu (M5)
va Cau Ba Pa (M6) trén Séng Nhué déu
¢o gia tri BOD, va COD cao nhat. Nong do
NO, dao dong tir 0,020 + 0,090 mg/L-N.
Néng do NO," dao dong tur 1,422 + 1,637
mg/L-N. Nong do NH," dao dong tir 0,774
+ 13,640 mg/L-N, trong d6 2 diém quan
tric tai Cau Nhat Tuu (M5) va Cau Ba Pa
(M6) trén Song Nhué duoc coi 1a diém 6
nhiém trén luu vuc séong Nhué - Pay cb
gid tri nam 2023 vuot gidi han 45,47 lan.
Nong d6 PO,* dao dong tir 0,092 + 0,209
mg/L-P, gia tri cao nhat déu duoc ghi nhan
tai Cau Nhat Tuu (M5) va Cau Ba Da
(M6). Nong do Coliform dao dong tir 2403
+ 5000 MPN/100 ml, déu ndm trong gidi
han cho phép. Ngoai ra, cac chi tiéu khac
nhu pH, ddu m& déu nam trong quy chuan
cho phép theo QCVN 08:2023/BTNMT
Bang 1, 2 (Muc B).

Két qua quan tric phan tich méi truong
nudc mat trén luu vue song Nhué - Day,
doan chay qua dia ban tinh Ha Nam nam
2023 dugc so sanh vdi QCVN 08:2023/
BTNMT Bang 1, 2 (Mtc B) cho thdy méi
truong nudc song hau hét van trong tinh
trang bi 6 nhiém dinh dudng va chét hitu co.
Nguyén nhan giy 6 nhidm nude 1a do ngudn
nude thai tir Ha Noi dd vé Tuu vue song Nhu¢
- Béy. Ngoai ra, cling mot phan nhé do tic
dong ciia cac ngudn thai xung quanh luu
vuc song nhur: Chét thai sinh hoat cua cac hd
dan canh s6ng; Nudc thai tir mot s6 cac cum
cong nghi€p, doanh nghiép chua duoc xu
ly; Nudc thai tir cc phuong tién tau thuyén;
Nude thai tir tudi tiéu nong nghi€p co chira
chét hitu co va dinh dudng; Nudc mua chay
tran kéo theo ngudn 6 nhidém mit chay xudng
song,... Nhin chung, chat luong nudc mat
chua dat quy chudn gy anh hudng dén sinh
hoat va suc khée ctiia nguoi dan.

3.2. Thanh lip bin dé phédn ving
chit lwong nwéc liwu viee song Nhué - Pdy
tai tinh Ha Nam giai doan 2021 - 2023

Dua trén két qua quan tric phén tich
chat lugng nudc mat 12 thang cia 09
diém quan trac trén luu vuc song Nhué
- Bay doan chay qua dia phan tinh Ha
Nam trong 3 nam 2021, 2022 va 2023 [8,
9, 10], tinh toan chi sé chat luong nudc
WQI trung binh tirng nam, két qua duogc
thé hién tai Bang 3.

Bing 3. Két qud tinh todn chi sé chit lwong nuwéc WQI

r L oA o R
Ki hi¢u diém Tén diém quan tric Luuvie | sm 2021 | Nam 2022 | Nam 2023
quan trac song
Ml Cau phao Tan Lang - Tan Son
M2 Nhé mdy nudc Thanh Son Song Day
M3 Cau Phu Ly
M4 Cau Bong Lang
M5 Nuge mét Cau Nhat Tyu Song Nhug
M6 Nudc mat Cau Ba Da j
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Nghién ciru

7 LA °R
Kihi¢u diém Tén diém quan tric Luuve |y m 2021 | Nam 2022 | Nam 2023
quan trac song
M7 Cau Céu T Song Chiu 75 72
MS§ Thi tran Vinh Tru Giang
M9 X Hoa Hau

Két qua ndi suy gia tri WQI theo phuong phap IDW cua 3 nim 2021, 2022 va

2023 duoc thé hién theo 6 khoang gia tri.
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Hinh 3: Bin dé phan ving chit lwong nwéc lwu viee song Nhué - Pdy tai tinh Ha Nam
ndam 2021

Nam 2021, nhin chung chét lugng
nudc trén luu vuc Song Py va song Chau
Giang dugc danh gia kha tdt, vi tri M1,
M4 va M8 c¢6 gia tri WQI & mirc tét, vi
tri M2, M3, M7 va M9 ¢ muc trung binh.
Tuy nhién, ca 02 diém quan tric M5 va

M6 trén luu vuc Song Nhué déu co két
qua kém, véi gia tri WQI bang 19, duoc
danh gia & mirc 6 nhim nang, can c6 cic
bién phdp xr ly trong tuong lai va cé mét
sO thoi diém nude Song Nhué chi sir dung
cho giao thong thiy va cadc muc dich khac.
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Hinh 4: Ban dé phin viing chit lwgng nwéc lwu vwe song Nhué - Ddy tai tinh Ha Nam
nam 2022
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Nghién cuu

Tinh trang nuéc Song Nhué van
bi 6 nhiém kéo dai tir cudi nam 2021 dén
hét ngay 11/01/2022. Trong nam 2022 ¢
12 dot 6 nhiém nudc song do nudc thai

ngudn nude Song Nhué [8, 9]. Gia tri WQI
tai diém M5 va M6 trén luu vue Song Nhué
van duy tri & mic kém. Cac diém con lai
trén luu vue Song Day va song Chau Giang

tir thanh phd Ha Noi d6 vé gy 6 nhiém

van duy tri & mirc trung binh va mirc tot.
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Hinh 5: Ban dé phén viing chit lwong nwéc luu viee séng Nhué - Pdy tai tinh Ha Nam
nam 2023

Nam 2023, chat lugng nudc trén
Séng Nhué da dugc cai thién dang ké, gia
tri WQI tai 2 diém M4 va M5 da tang tir
muc kém vao nam 2021, 2022 1én mic
trung binh. Chat lugng nudc tai diém
M1, M2 trén Song Day va M7, M8, M9
trén séng Chau Giang déu cé xu hudng
duogc cai thién, gid tri WQI dugc danh gid
& muc tdt, c6 thé st dung cho muc dich
cép nudce sinh hoat. Cac diém con lai déu
dugc danh gia & muic trung binh, co thé sir
dung cho muc dich tudi tiéu va cac muc
dich tuong duong khac.

3.3. Dé xuit mét so gidai phdp phi
hop nham qudn Iy chét lwong nwéc luu
vie song Nhué - Ddy tai tinh Ha Nam

Nham gép phéan cai thién va duy tri
chét lugng nudc trén luu vue song Nhué -
Day, nghién ctru dé xuat mot s6 giai phap
nhu sau:

Giai phap ky thudt: Nguyén nhan
chinh dan dén khu vuc ngi ba luu vuc

song Nhué - P4y bi 6 nhiém 13 do ngudn
nude thai xtr Iy chwa dat chuan tir TP. Ha
Noi db vé dau nguén Song Nhug¢. Vi vay,
dé xuit déng cong Lién Mac trong sudt ca
nam va chi dugc mé dap khi nudc Song
Nhug trén bao dong I va c6 thong béo lay
nuée phuc vu san xuit nong nghiép va
nhiém vu phong chdng thién tai. Ngoai
ra, trén dia ban tinh Ha Nam cé 100 %
cac khu cong nghiép da c6 hé thong xur
ly nude thai tap trung dat yéu cau bao vé
moi trudong, nhung chi o 15,4 % cédc cum
cong nghiép cé hé théng xir Iy nudc thai.
Do d6, dé xuat dau tu, xay dung hé thong
thu gom, xtr ly nudce thai tap trung tai cac
cum cong nghiép chua cé hé théng xir ly
nudc thai.

Giai phap quan ly: Tang cuong thanh
tra, kiém tra va xir ly vi pham lién quan
dén cong tac bao vé moi trudng cua cic
co s& san xuat, kinh doanh, dich vu trén
dia ban tinh. Quan ly chat ché cac hoat
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dong trén song nhu khai thac cat, nudi
trong d4nh bét thily san. Tang cuong cong
tac dao tao chuyén mon, nang luc cia can
bo lam cong tic bao v€ moi truong cac
cép bang cac hinh thirc khac nhau nhu tap
hu4n, tham quan mé hinh,...

Gidi phdp kinh té: Can c6 bién phap
huy dong ngudn lyc tai chinh tir céc
nguén khéac nhau: Chi sy nghi¢p bao v¢
moi trudng, x4 hoi héa,... dé thuc hién
cac cong trinh xir ly 6 nhiém, bao vé moi
truong dac biét [a moi truong nudc tai cac
cum cdng nghiép, lang nghé. Do véi cac
co sO san xudt gdy 6 nhidm, phai bit budc
tuan theo quy dinh “ngudi giy 6 nhiém
phai tra tién” v6i muc chi tra thoa dang,
nham khic phuc tinh trang xa thai trai
phép ra moi truong.

Gidi phdp tuyén truyén, gido duc:
Tang cudng cong tac tuyén truyén, ning
cao nhan thtc, trach nhiém, ¥ thirc chap
hanh phép luat vé bao vé mdi trudng cuia
cac to chue, doanh nghiép va nhan dan
trén dia ban tinh. C6 thé thuc hién béng
cach treo cac bang ron, khau hiéu vé bao
v¢é mdi truong tai cac khu vuc trung tam,
nhiéu ngudi qua lai hodc 16ng ghép vao
cac chuong trinh hanh dong cua Chinh
phu nhu cac du an vé nude sach.

4. Két luan

Dua trén két qua phan tich cac chi
tiéu chat luong nudce tai 09 diém quan tric
trén luu vuc song Nhué - Day cho thay
néng dd trung binh cua DO, BOD,, COD,
NO,, NH,” va Coliform déu vugt mirc
cho phép so vdi QCVN 08:2023/BTNMT
Bang 1, 2 (Mirc B). Trong d6, Cau Nhat
Tuu (M5) va Cau Ba Pa (M6) trén Song
Nhu¢ duge coi 1a 02 diém 6 nhiém trén
luu vuc song Nhué - Pay, dang ké nhat

Nghién ciru

phai ké dén nong do NH , €0 gia tri nam
2023 vuot gidi han cho phép 45,47 lan.

Theo Quyét dinh sé 1460/QP-
TCMT, nghién ctru su dung 03 nhém
thong sé dé tinh toan chi sé6 WQI gom:
Nhom I (pH); Nhom IV (DO, BOD,,
COD, N-NH,, N-NO,, N-NO,, P-PO,)
va Nhém V (Coliform). Két qua tinh
toan chi s& WQI cho thdy gia tri WQI
déu dat gi4 tri tét va trung binh, riéng
diém M4 va M5 trén Song Nhué c6 gia
tri WQI & mtrc kém vao nam 2021, 2022
tang lén muc trung binh vao nam 2023.
C6 5/9 diém c6 gia tri WQI dat muc tdt
vao nam 2023, c6 thé su dung cho muc
dich cdp nuéc sinh hoat. Tir d6 thanh
lap dugc cic ban d6 phan vung chat
lvong nudce va dé xuat dugc mot sb giai
phép pht hop nham quan ly chat lugng
nudc luu vuc song Nhué - Pay tai tinh
Ha Nam.

L&i cam on: Bai bao dugc thuc hién
dudi sy hd tro nghién ctru cua dé tai cap
Co sd: “Nghién cieu phdn viing chat heong
nuwoc luu viee song Nhué - Pay doan chay
qua dia phdn tinh Ha Nam va dé xudt
gidi phdp quan 1y”. M s6 13.01.24.K.04
do Truong Dai hoc Tai nguyén va Moi
truong Ha Noi chu tri.
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