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Tém tit

Séng T6 Lich 1a mot trong s bdn con song ndi d6 ciia thu d6 Ha Noi ngay cang bi 6 nhiém nghiém trong.
Ngu?)n 6 nhiém chinh ctia séng ndi d6 chu yéu 1a nude thai sinh hoat, nudc thai san xuat, nudc thai bénh vién
13n vao nude mua thai ra song qua hé thdng thoat nudc chung. Nghién ctru danh gia dién bién chat lugng nudc
song To Lich trong khoang thoi gian tir nim 2017 dén nam 2022 va lay mau quan trac chat lugng nude 02 dot
vdo thang 08 (mua mua) va thang 11 (mua kho) nam 2022. Nghién ciru nay ciing xac dinh tai lugng 6 nhiém
vao song To6 Lich vao mua kho qua do dac Iuu luong thai vao song. Két qua danh gid trong giai doan 05 nam
cho théy, khong c6 sy khac biét dang ké vé cac chi tiéu SS, BODs, COD va NH4 " —N. Tuy nhién, biéu dd thé
hién ham lugng oxy hoa tan trong nudc, mot chi tiéu phan anh rd rang vé “sirc khoe cua nude song” suy giam
rd rét. Nguoc lai, chi ti€u vi sinh dugc cai thién, tor mic vuot gia tri quy chuén cho phép véi cot B1 (QCVN
08MT-2015/BTNMT) trén 500 lan vao niam 2015 dén khoang 30-70 1an vao nam 2022. Két qua xac dinh tai
lwong thai cho thiy trung binh hang ngay song Té Lich tiép nhan khoang 16.672 tin BOD, 15.977 tin NH, " —N,
975 tin PO,>~ —P, 792 tin NO3; ~ —N va 11.809 tin SS. Céc két qua nghién ctru 1a co sé dé dua ra cac giai phap
khoi phuc chét lwong nudc song c6 tinh dén sirc chiu tai va kha nang ty 1am sach cua song.

Tir khod: tai lwgng 6 nhiém; song To Lich; 6 nhiém chét lugng nudce song; song ndi d6 Ha Noi.

ASSESSMENT ON THE WATER QUALITY AND THE POLLUTANT LOAD DISCHARGED INTO THE
TO LICH RIVER

Abstract

To Lich River is one of the four urban rivers of Hanoi that is increasingly seriously polluted. The main source of
pollution discharged to the inner city river is mainly domestic, industrial, and hospital wastewater mixed with
rainwater through the combined drainage system. The study assesseed the water quality of the To Lich River
from 2017 to 2022 and took water quality monitoring samples twice in August (rainy season) and November
(dry season) in 2022. This study also determines the pollutant load into the To Lich River in the dry season by
measuring the discharge into the river. The evaluation results in the five year showed no significant difference
in the indicators of SS, BODs, COD, and NH;"—N. However, the dissolved oxygen content in the water is a
clear indicator of a marked decline in the “health of river water”. On the contrary, the microbiological criteria
improved from the level exceeding the normative value allowed for column B1 (QCVN 08MT-2015/BTNMT)
above 500 times in the year 2015. They decreased to about 30-70 times in the year 2022. The data show that,
on average, To Lich river receives daily about 16,788 tons of BODs, 15,977 tons of NH;™ — N, 975 tons of
PO4*~ —P, 792 tons of NO3~ —N, and 11,809 tons of SS. The results are the basis for proposals to restore river
water quality, taking into account the river’s pollutant loading and self-purification capacity.

Keywords: pollution load; To Lich river; river water quality pollution; Hanoi urban river.
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1. Giéi thi¢u

Ha N6i c6 mot mang ludi song ngoi day dic gdm cac con song: song Hong, song Pudng, song
Nhug, song T6 Lich, song Kim Nguu, song L, song Sét... Song T6 Lich vbn 1a mot nhanh tu nhién
cua song Hong, nay 1a song thoat nudc rong 20-45 m, sdu 2-3 m. Chat luong nude séng To Lich thuc
chat 1a nudc thai gay 6 nhiém ning né, nhit 1a vé mua kho [1, 2]. Pi va dang c6 nhiéu dy an trong
va ngoai nudc nham giam 6 nhiém cho séng T6 Lich nhung chwa mang lai két qua, vi du nhu du 4n
xdy dung hé théng thu gom va nha may xir Iy nu6e thai Yén X4 cong suat 270.000 m>/ngay dém dang
trong qua trinh xay dung, du 4n thi diém lam sach nu6c song sir dung cong nghé Nano-Bioreactor.
Cho dén nay, song T6 Lich thu nudc thai va nuéc mua trong luu vue thoat nude vai dién tich 19,2 km?
1a tiéu Iuu vuc thoat nudce 16n nhit trong hé thong séng ndi do ciia Ha Noi bao gdm mot phan ciia cac
quan Tay Ho, Cau Gidy, Ba Dinh, Ddng Pa, Thanh Xuan va Hoang Mai (Bang 1).

Bang 1. Cac tiéu luu vuc trong hé théng séng noi do

STT Tén tiéu luu vuc Ky hiéu Dién tich (km?)
1 Tiéu luu vue hd Tay W 9,3
2 Tiéu luu vuc song To Lich T 19,2
3 Tiéu luu vuc song Lir L 10,2
4 Tiéu luu vyc song Kim Nguu K 17,3
5 Tiéu luu vuc song Sét S 7,1
6 Tiéu luu vuc thoat nude Hoang Liét H 8,1
7 Tiéu luu vuc thoat nudc Yén S& Y 55

Theo danh gi4 clia cac nghién ctru trude ddy cho thiy song T6 Lich c¢6 cac théng sd vé 6 nhiém
hiiu co (BODs = 75,2-96,9 mg/l, COD = 125,3-150,3) va dinh dudng (TN = 28,72-46,86 mg/l, TP
=2,09-4,3 mg/1) cao hon hin céc séng con lai [2, 3]. Theo nghién ctru cua Ha, T.D. va cs. [1] chét
lwong nude séng To Lich bi 6 nhidm trim trong & trang thai a-mezosaprobe (ving chuyén tiép phan
huy yém khi), & hau hét vi tri theo chiéu dai dong chay song céac chi tiéu déu vuot qua QCVN 08-
MT:2015/BTNMT [4] cot B2 dac biét 1a oxy hoa tan hau nhu khong co, nudc song mau den va bde
mui ning vé mua kho. Hién trang 6 nhiém chat luong nudc séng To Lich ciing nhu cac song ndi do
khac mot phan do nude thai vao song da vuot qua kha niang chiu tai cua séng, khién song mat kha
nang tu 1am sach. Tuy nhién, da sé cac nghién ctru danh gia chat lugng nude séng To Lich déu chua
dura ra cac dir lidu tin cdy vé tai luong nude thai ma soéng tiép nhan lam co s& dé dua ra cac phuong an
va to chirc thu gom va xir Iy nudc thai theo stic chiu tai ciia séng. Do d6, nghién ctru niy nham dénh
gi4 xu hudng bién d6i chat lugng nudce song va xac dinh tai lugng 6 nhiém vao song T6 Lich.

2. Phwong phap nghién ciru
2.1. Doi twong nghién ciru

Soéng T6 Lich co chiéu dai khoang 14 km, chay qua dia phéan 6 quén, huyén Ba Dinh, Cau Giéy,
Ddng Pa, Thanh Xuan, Hoang Mai, Thanh Tri. Séng T6 Lich cing véi song Kim Nguu, song Lir va
song Sét da tao nén hé thng tiéu thoat nudc chinh cia TP. Ha Noi. Vi tri 1y mau quan tric chat lugng
nude song To Lich va do luu lugng song tai cac mat cit cAu T11, Cau Lu va Cau TG Hiép. Cac mat
cat dugc chon tai vi tri déu, gitra va cudi song To Lich, ¢6 sy thuan loi cho viéc do dac dong chay,
mit cit va chit lugng nude. Thoi diém quan tric vao mua kho thang 11 nim 2022 (Hinh 1).
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Nhom nghién ciru sir dung sb liéu quan tric T N
chét lwgng nudc ty dong tai tram do cua sd Tai s e _gﬁ -
nguyén Mbi truong Ha Noi ¢ vi tri cau Quan Hoa '
dé 1am co so danh gia bién ddi chit luong nudce
song tir nam 2017 dén 2022. Jaa T - R g s
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2.2. Phwong phdp ldy mdu va phdn tich chat
lwong nuoc song

Ha Nai

Mau nude duoc liy va bao quan theo TCVN
6663 — 14:2000 [5]. Céac chi ti€u phan tich bao
gdm: nhiét do, pH, d6 dan dién EC do bing thiét
bi do nhanh tai hién truong da hiéu chinh va kiém
dinh ctia hang Horiba, Nhat Ban; DO do tai hién
truong bang thiét bi HACH, CHLB Purc. Phén tich
tai phong thi nghiém cac chi tiéu chét luong nuée
song vé NH4 —N,NO3;~ —N,PO4*~—P, COD,
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2.3. Phwong phap do luu luwong song

Nhom nghién ctru tién hanh do dac 3 mit cat Hinh 1. Séng T6 Lich va vi tri cac mit cit quan
trén cac song To6 Lich, mdi mat cit trung binh tur trac (thang 11/2022)
50 dén 70 mét. Phan trén can ding may RTK
GPS_R8S cua hing Trimble M§ do dan khoang cach va cao trinh mit cit. Phan dudi nude sir dung
méy hdi 4m Hydrotrac II chuyén dung (Hydrotrac II, My) dé do do siu theo timg mit do. Van toc
dong chay duoc do bang thiét bi luu téc ké LS 25-1A st dung bo tinh toan, hién thi sé liéu téc do
dong chay LT2019 do Lién doan Khao sat khi tugng thily vin san xuat. Phuong phéap do va tinh toan
lru lwong theo Quy chuan ky thuat quc gia vé quan tric thuy van (Thong tu 22/2022 BTNMT).

2.4. Tinh todn tdi lwong 6 nhiém vao séng

Tai lugng 6 nhiém xa vao song duoc tinh dua trén luu luong nudce thai va gia tri ndng do cac
chat 6 nhiém quan tric duoc ciia song [4]. Cac thanh phan lya chon dé tinh tai luong 6 nhiém la
BOD,NO; ™ -N,NH4"~N,PO,~ —P va SS.

L,' = Qi X C,' X 86,4
trong d6 L; 13 tai lwong cua chét 6 nhiém (tAn/ngdy), Q; 1a luu luong dong chay séng (m?/s), C; 1a
ndng do cac chat 6 nhiém do dwoc (mg/l).

Tai luong 6 nhiém tinh toan dugc so sanh véi gia tri ude tinh v6i lwong nude thai do vao song T6
Lich khoang 150.000 m® [10, 11] v6i ndng dd cac chét 6 nhiém dugc thé hién tai bang Bang 2.
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e
(d) Chu Lu, Quan
Hoang Mai

AR

(e) Mat cét 3 (f) Céu Tt Hiép, Quan () Thiét b hién thi lru tbc
Hoang Mai

Hinh 2. M6t s6 hinh anh do luu lugng dong chay va mit cit song

Béng 2. Udc tinh ndng do cac chat 6 nhiém trong nude thai do thi d6 vao song T Lich

T Chi tidu Gia tri* Téi lugng tham khéo (tan/ngay)
(mg/1) min max
1 BOD:s 150-240 22.500 36.000
2 COD 200-500 30.000 75.000
3 SS 100-270 15.000 40.500
4 Téng Nito 38-50 5.700 7.500
5 Tong Phét pho 5-10 750 1.500
6 NH4 -N 31 4.650 4.650

*Nguon: [11, 12].

3. Két qua va thao luin
3.1. Dién bién chdt hrong nudc song Té Lich

Dua trén sb liéu quan tric online dit trén séng T6 Lich (Quan Hoa) tir nim 2017 dén nam 2022
cho thay chat lugng nudc song co sy cai thién ve gia tri BODs. Tuy nhién, chi s6 DO rat thap va suy
giam theo cac nim. Nong do cac chat 6 nhiém vé mua mua gidm 25-40% so v&i mua kho do sy bo
cdp cia nudc mua, qua trinh pha loang Ia chu y€u. Tuy cac chi s6 BODs déu vuot ngudng cho phép
v6i nguon nudc mat theo nong do t6i da ham lugng cac chat cho phép, nhung chat lugng nudc sdong
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da cai thién, tir vugt ngudng 4 1an vé& mua mua dén 6 1an vé mua kho nam 2017 so véi nguén loai B1
theo QCVN 08MT-2015 dén 2-3 1an twong tmg vao nam 2022 (Hinh 3, 4). Biéu d6 Hinh 7, 8 cho thiy
ham lugng NH4 " —N vuot ngudng 30 14n vao nam 2017, giam xudng 20 1an gia tri cho phép vao nim
2022 ca vé mua mua va mua kho.
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Hinh 3. Xu hudng bién ddi chat lurong nudce song T6 Lich mua kho theo BODs
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Hinh 4. Xu huéng bién ddi chét luong nudce song Té Lich mua mua theo BOD;

Nguoc lai, Hinh 5 va 6 cho thdy gia tri ndng do oxy hoa tan trong nudc séng (DO) déu dudi
ngudng ton tai duge cua hé thuy sinh (< 1-2 mg/L) va thim chi suy giam tir 0,8 mg/L nim 2017-2018
xudng 0-0,3 mg/L nim 2019-2022 va khong co sy bién chuyén dang ké vé mua mua so voi mua kho
tir 2018. Piéu nay chi rd chét lugng nudce song To6 Lich bi 6 nhiém nang do ham lugng chét hitu co
va dinh dudng, khong c6 kha nang tu lam sach va ty phuc hoi trong nhitng nam vira qua do tiép nhén
phan 16n nudce thai khong qua xtr 1y. Chi tiéu SS vuot tiéu chuan cho phép v6i ngudn loai B2 1-1,5 lan
gia tang sau nam 2019 (Hinh 9, 10) trong khi d6 gia tri pH trung tinh trong pham vi cho phép (7,33 +
0,42), thuong quan sat dbi véi nudce song va nude thai sinh hoat.

Sy suy giam ham lugng oxy hoa tan tuy nho nhung nguoc véi dién bién BODs, COD va NH; " —N
¢6 thé duoc suy luan do trong thoi gian gidn cach boi dich Covid-19 (giai doan 2019 trd di), hoat dong
thwong mai, dich vu an udng, du lich trén luu vuc séng T6 Lich giam, lwong va néng do cac chat 6
nhiém trong nudc thai phat sinh va xa vao song giam theo, nhung lvu lwong nudce thai thuyén giam
cling dan dén hién twong tu dong dong chay trén séng anh hudng t6i kha nang khuéch tan oxy trong
nudce. So véi chat lugng nude séng ndi do theo nghién ciru cia Hanh va cs. [2] cho thay vé chi tiéu
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chat dinh dudng & séng Lir va séng Sét c6 ham lwong NH; " —N, PO4>~ vuot ngudng cao hon song
T6 Lich.

1.20

0.80

0.60

DO, mg/L

0.00

: e —_

Il Muakho 2017 [ Mua kh6 2018 [l Mua kh6 2019 [l Mua kho 2020 [l Mua kho 2021

Hinh 5. Xu hudng bién d6i chat lwong nudc song To Lich muia kho theo DO (mg/l)
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Hinh 6. Xu hudng bien doi chat lugng nudc song To6 Lich mua mua theo DO (mg/1)
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Hinh 7. Xu hudng bién dbi chat luong nudc song To Lich muia kho theo NH, " —N
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Hinh 8. Xu huéng bién doi chat lugng nudc song To Lich mua mua theo NH; " —N
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Hinh 9. Xu huéng bién dbi chat lugng nudc séng Té Lich mua kho theo SS (mg/1)
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Hinh 10. Xu huéng bién dbi chit lugng nude séng T6 Lich mia mua theo SS (mg/l)
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3.2. Tdi lwong 6 nhiém vao séng Té Lich

Theo s liéu do dac, vao thoi diém mua kho cac ngay 18-19 thang 11/2022 khong mua, ngiy
25-26/11/2022, troi mua nhe luu lugng do dugc c6 sy thay ddi tuong ddi, do nude mua duoc thu gom
v6i nuée thai di xa vao séng. Luu luong trung binh thay déi tir 0,52 dén 0,73 m®/s & thuong lwu (Céu
T11), tir 1,62 dén 3,55 m>/s & trung luu (Cau Lu) va tir 2,3 dén 4,02 m*/s ¢ ha luu séng (Cau Tt Hiép).
Hinh 11 ciing cho thdy lugng nude thai xa vao song To Lich doan tir cau T11 dén cau Lu chiém 62%
tong lugng nudce thai xa vao song.
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Hinh 11. Quan tric luu lwong nude trén séng To Lich tai cac vi tri Cau T11 ( thuong ngudn).
Cau Lu va Cau Tt Hiép theo ngay

Két qua quan tric luu lwong theo gior cho thiy nudc thai x4 vao song T6 Lich it ¢6 sy dao dong
theo thoi gian tir thoi diém 7 gio sang dén 8 gio toi. Pay ciling 1a khoang thoi gian tap trung trong ngay
ma nudc thai d6 thi xa thwong xuyén vao hé thong thoat nude (Hinh 12).
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Hinh 12. Quan tric luu lwong nudc trén séng T Lich tai cac vi tri Cau T11 (thwong ngudn).
Céau Lu va Cau T Hiép theo gid (m?/s)

Két qua tinh toan tai luong 6 nhiém x4 vao séng theo 3 mat cit cho thiy trung binh lwong 6 nhiém
thai vao séng T6 Lich la khoang 16.787.520 tin BODs, 11.809.152 tin SS, 15.977.088 tan NH;" —N,
791.908 t4n NO3; ~ —N, 975.992 tdn PO,4>~ —P (Bang 3).
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Bang 3. Tai luong 6 nhi®m vao song T6 Lich theo cic mat cit gan thoi diém quan tric

CauTl11 Cau Li Cau Tir Hiép
Nong d6  Tailuong  Nongddo  Tailwong  Nongdd  Tailuong
mg/1 Téan/ngay mg/1 Tan/ngay mg/1 Tan/ngay
BOD:s 38 2.035 33 8.781 48 16.788
NH; -N 23 1.232 27 7.185 46 15.977
NO3; —N 0,6 32 3,53 939 2,28 791
PO, —P 1,83 98 2,47 657 2,81 975
SS 59 3.160 30 7.983 34 11.809

So sanh v&i gia tri tham khéo tir cac nghién ctru trude cho thay tai lugng chit 6 nhiém xa vao séng
T6 Lich tinh toan theo gia tri BODs thap hon 1,34 dén 2,14 1an, SS thap hon 1,27 dén 3,43 lan trong
khi d6 gia tri NH; " —N lai cao hon 24,94 1an dbi véi gia tri tham chiéu (Bang 4). Nhu vay cho thay,
nudc thai xa vao song T6 Lich chu yéu 1a nudc thai sinh hoat c6 tai lwgng amoni 16n hon rat nhiéu so
voi gia tri tham chiéu. Theo nghién ciru ciia Singkran va cs. [13] cho thay tong lugng BODs xa vao
song Chao Phraya, Thai Lan chi khoang 690 tan/ngay nhu véy 1a lwong BODjs théi ra song T6 Lich
gAp 24 14n trong khi d6 dién tich luu vuc cia séng Chao Phraya 1a 20.126 km? gip 1048 14n dién tich
luu vyc cta song T6 Lich.

Béng 4. So sanh tai luong chat 6 nhidm xa vao séng T6 Lich tinh toan va tham khao tir Bang 2

4 ‘ ; Gi4 tri tham khdo (tdn/ngay)
TT Chi ticu Tai hr&mg tl‘nh toan .
(tan/ngay) min max
1 BODs 16.788 22.500 36.000
2 SS 11.809 15.000 40.500
3 NH; -N 15.977 4.650 4.650

4. Kétludn

Nghién ctru nay da chi ra rang, trong giai doan 5 nam gan day, chat lugng nudc séng To Lich c6
cai thién vé céac chi s SS, BODs, COD va NHs " —N tuy nhién néng d6 DO lién tuc suy giam, nhiéu
thoi diém gia tri DO xudng muc gan bang 0. Trung binh hang ngay séng T6 Lich da phai chiu mot
luong 16n tai lwong cac chat 6 nhiém gép nhiéu lan so véi kha nang chiu tii ciing nhu so sanh véi céc
con song ndi d6 khac cia cac nude dang phat trién. Tai luong 6 nhiém xa vao song ude tinh 1a 16.788
thn BODs, 15.977 tin NHy~ —N, 11.809 tén SS, 791.908 tin NO;~ —N, 975.992 tn PO, —P. Két
qua ctia nghién ctru ndy co thé sir dung dé danh gia sirc chiu tai cuia song T Lich ciling nhu dwa ra cac
khuyén nghi vé muc do xt 1y nuéce thai cling nhu xac dinh luu lugng nudc bd cap cho song T6 Lich
nham khoi phyc chat lugng nudc song, giam 6 nhidm méi truong va canh quan ctia Thi d6 Ha Noi.

Loi cam on

Nhoém tac gia xin cdm on TS. DS Hong Anh, TS. Duong Thu Hang va ThS. Nguyén Thuy Lién
d3 hd trg cong tac thu thap va xir 1y s6 liéu mau quan tric. Nhom ciing xin cam on s¢ Tai nguyén va
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Moi truong Ha Noi di cung cdp s liéu quan tric chat lugng nudce song tai tram quan tric chat luong
nudc ty dong trén song To6 Lich.
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