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CAC GIAI PHAP KY THUAT PHU HOP BE CAI THIEN
MOI TRUONG NUGC SONG KIM NGUU

Tran Dic Ha™*

“Khoa Ky thudt moi truong, Truong Dai hoc Xdy dung Ha Noi,
55 duong Gidi Phong, qudn Hai Ba Trung, Ha Noi, Viét Nam

Nhdn ngay 08/6/2021, Siia xong 07/7/2021, Chdp nhdn ddng 17/8/2021

Tém tat

Séng Kim Nguu c6 chiéu dai 3,5 km chdy qua trung tim thanh phd Ha Noi dang bi 6 nhiém niing. Tif nhiing
nim 1980, tic gia va cic cong su bd mon Cép thodt nude trudng Pai hoc X4y dung Ha Noi da trién khai nghién
ctiu cdc bién phap ky thuit phit hop dé cai thién méi trudng nudc song. DE xi 1y 6 nhiém nudc va dam bao
dong chay tbi thi€u cho song cin thiét phai thuc hién cac giai phdp tdng hop, bao gdm: thu gom nuéc thai dé xi
ly tai nha mdy xt ly nudc thai Yén S&, ting cudng qua trinh tu lam sach nudc hd Yén S& d€ bd cap trd lai cho
song Kim Nguu, két hop 1am gidu oxy v6i cdc cong trinh kién tric canh quan trén song Kim Nguu, ... Chét
luong nudc song Kim Nguu sé dugc phuc hdi véi mic B1 theo QCVN 08-MT:2015/BTNMT va dong chay tbi
thiéu trong song dam bao luu Iugng 4,62 m*/s va van toc 0,3 m/s.

Tir khod: moi trudng nuéc song; giai phdp ky thuat; 6 nhiém nudc song; dong chay tbi thidu; ty 1am sach; bd
cap lai nuéc sach.

SUITABLE TECHNICAL SOLUTIONS TO IMPROVE WATER ENVIRONMENT OF KIM NGUU RIVER
Abstract

Kim Nguu River, with the length of 3.5 kilometers, is seriously polluted when flowing through Hanoi center.
Since the 1980s, the author and his collaborators from the Division of Water Supply and Sanitation, Hanoi
University of Civil Engineering have researched appropriate technical measures to improve the water quality
of Kim Nguu River. To reduce water pollution and ensure minimum river flow for the river, it is necessary to
implement integrated solutions. These measures may include separating municipal wastewater from the river,
replenishing clean water for Kim Nguu river, and combining oxygen enrichment with landscape, etc. Water
quality of Kim Nguu River will reach level B1 of national standard QCVN 08-MT:2015/BTNMT meanwhile
the minimum flow rate and velocity will be 4.62 m®/s and 0.3 m/s, respectively.

Keywords: river water environment; technical solutions; river water pollution; minimum river flow; self-cleaning;
replenish clean water.
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1. Gidi thiéu chung

Ha Nai 1a mot thanh phd véi cac song ndi do dong vai trd quan trong trong viée tiéu thoat nudc
mua, ddm bao khung sinh thai do thi cling nhu 12 noi vui chdi giai tri ctia nhan dan va diéu hoa vi khi
hau cho khu vuc ven song. Song Kim Nguu bit ngudn tit cong Lo Diic va két thiic tai diém gip song
Sét d€ hoa nhap véi song To6 Lich, trong d6 c6 3,5 km chay qua thanh phé (Hinh 1). Cuing véi 3 con
song T6 Lich, Lit va Sét, song Kim Nguu da gin lién véi lich st hinh thanh va phat trién cia thanh
phd Ha Noi hon mot nghin nim nay.

*Tac gia dai dién. Dja chi e-mail: hatd@nuce.edu.vn (Ha, T. D.)
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Hinh 1. Séng Kim Nguu trén ban d6 Google Earth Pro

Tuy nhién do dic diém hé thdng thodt nudc (HTTN) khu vuc trung tim thanh phd 1a HTTN chung,
nén hang ngay song Kim Nguu phéi tiép nhan mét lugng nudc thai 16n (khoang 125.000 m*/ngay)
chua qua xt 1y [1]. DAy cling chinh 13 ngudn b cip nudc cho sdong vé mua khd nén nudc sdng hién
nay bi 6 nhiém ning, miic d6 a-mezosaprobe (viing chuyén tiép phan hity yém khi) va S-mezosaprobe
(ving chudn bi phan hiy hiéu khi) theo sudt chiéu dai dong chéy véi ham lugng oxy hoa tan (DO) la
0+2,5 mg/L, BODs 14 22+78 mg/L, NH;—N 1 1756 mg/L, ... tao nén mui hoi trdm trong va giy
nguy cd phat tan bénh dich cho dan cu xung quanh [2, 3].

Trong luu vuc thoat nuée thai S1 néi chung va khu vuc song Kim Nguu néi riéng cling da c6 cac
du 4n lién quan dén vin d& thoat nudc va cai thién diéu kién vé sinh mdi trudng. Noi dung cai tao
dong chdy va k& bd sdng dudc thuc hién trong Dy 4n thodt nu6c thanh phdé Ha Noi giai doan 1 (nim
2002 dén 2008), nha mdy xt ly nudc thai (XLNT) Yén S cong sudt 200.000 m*/ngay dudc diu tu
xay dung theo hinh thiic BT di vao vin hanh tif nim 2014, ... Quy hoach chi tiét ti 1& 1:500 hai bén
truc dudng ven song Kim Nguu (doan tir dudng vanh dai 2 dén vanh dai 3) dudc Vién Quy hoach xay
dung thuc hién nim 2016 [4]. Cong ty R&D Planners (2018) dé xuét y tudng chinh trang d6 thi dién
tich 42.000 m? va céi tao song Kim Nguu doan tit nga tu Ld Puc — Trin Khat Chan t6i cAu Mai Pong,
dai khoang 1,2km bang giai phap céng héa v6i muc tiéu cai tao moi trudng canh quan, giai quyét 6
nhiém mui, khong khi do song giy ra. Tuy nhién cic giai phap nay chua dong bd, chua dap ting dudc
muc tiéu khoi phuc lai cac dong song ndi do lich st nhu trong cac quy hoach xay dung Tha do, quy
hoach hé thdng thoat nuéc Ha Noi dé ra [5].

Trong Chuong trinh 05 ctia Thanh tiy Ha Noi [6] di dé cip dén nhiém vu gidi phap trong tim giai
doan 2021-2025 1a: ting budc 1am séng lai cac song: Nhué, Pay, To Lich, Tich, Kim Nguu, Lir, Sét.
Séng Kim Nguu phai khoi phuc lai ddm bao diéu kién dong chay va chét lugng nudc d€ didm nhan
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chiic niing khung sinh thai do thi va van chuyén, diéu tiét nu6c mua chong ting ngap thanh phd.

Vi vay, can thiét phai c6 gidi phap k§ thuat tdng hop bao gdbm thu gom tach nudc thai, xi ly 6
nhiém ton dong, xac dinh dong chay tbi thi€u (DCTT), bd cip nudce sach, ting cudng qua trinh tif 1Am
sach bing cdc cong trinh va thiét bi két hdp tao canh quan va lam giau oxy, ... d€ cai thién chét luong
nudc va ting gid tri canh quan sinh thdi cho cac song ndi do. Muc dich ctia bai bdo nay 1a tdng hop
lai cac két qua nghién ciiu clia tic gia va cong su ciing nhu cac nghién cifu lién quan khac vé xt 1y 6
nhiém nudc sdng nodi dd thanh phd Ha Noi dé tir diy dé xuét so bod cdc gidi phap k¥ thuat cii thién
chét lugng mdi trudng nuée phi hop cho song Kim Nguu.

s A

2. Cac nghién ciu 1am co s6 dé xuét cac giai phap x& Iy 6 nhiém méi trudng nudc song
Kim Nguu

Céac nghién cttu vé& ddnh gia kh4 ning tu 1am sach va xi{ 1y 6 nhiém nudc cic song ho thoat nude
ndi thanh Ha Noi da dudc Bd mdn Cap thoat nudc (Truong Pai hoc Xay dung Ha Noi) trién khai tir
nhitng ndm 1980. DAy ciing 1a nhiing co s khoa hoc dé dé xuit cac giai phap tong hgp dé cai thién
chit lugng moi trudng nudc song Kim Nguu va cic song noi dd khac ciia thanh phd Ha Noi. Nhué
va Ha (1987) [7] da dé xuét phucong phép tinh toan 6 nhiém nudc sdong ndi do trong trudng hop nhiéu
nguon thai phan tan dd vao va chon song Kim Nguu dé nghién ctiu dién hinh. Dbi v6i song ndi dé Ha
Ndi c6 ngudn bd cap chinh 1 nudc thai va van tdc dong chay v < 0,2 m/s thi hé s6 phan hity chit hitu
co (dai lugng chinh dic trung cho kh niing tu 1Am sach ngudn nudc sau khi tiép nhan nudc thai sinh
hoat) trong séng K, ngay !, dudc xdc dinh theo biéu thic:

K1 =0,0145 +0,11gLy ()

trong do, Lo 12 BODs clia nudc thii b6 cap vao dau doan song, mg/L.

Mot s6 dé xuit dé cai thién chat luong nude song Kim Nguu c6 thé dua dudc trén cac giai phap da
dugc nghién ctiu cho song To Lich va séng Cau Bay [8]. Khi nghién cifu qu4 trinh ty 1am sach trong
song To Lich c6 13p dit cac voi phun nude canh quan két hop 1am giau oxy va tham thuc vat thiy
sinh, hé s6 phan hity chit hitu co (tinh theo BOD) trong song ting 1én 16 rét va xac dinh theo biéu
thuc [9, 10]:

Ky = 18,657¢ "1V ()

trong d6, K 12 hé s tdc do phan ting bac 1 oxy héa sinh héa cic chit hitu co trong hén hop nudc thai
va nudc song ndi do, ngay~'; 7 1a thdi gian dong chay tinh tit diém tiép nhan nudc thai vao song dén

di€m tinh todn, ngay.
Muc nude trong kénh Bap cao su

Do chénh
muc nuée 7

Muc nude ho

Hinh 2. Pap tran hd Yén S&
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Nudc song Kim Nguu chdy vao hd Yén S& ciing c6 thé tiép tuc dugc 1am gidu oxy qua céc dap cao
su két nbi song v6i hd nhu Hinh 1. Dé tai nghién ctu khoa hoc cip Thanh phd Ha Noi 01C-09/04-
2007-2 (2007) [11, 12] da trién khai tinh toan va nghién ctu thit nghiém ddnh gia kha ning khuéch
tan oxy vao nudc tai cic dap tran trén hd Yén S& qua so dd tinh néu trén Hinh 2.

Biéu thiic thuc nghiém dé€ tinh todn khuéch tén oxy qua dap tran trén hé thong hd Yén Sé:

C,—-Co

—— =1+0,1364Z(1 - 0,112)(1 + 0,0467T) 3)

C,-Cs
trong do, C,, 1a DO bao hoa & di€u kién nhiét do nghién ctiu T, mg/L; Co la ham lugng DO trude dap,
mg/L va Cy 1a ham lugng DO sau dap, mg/L; Z la d6 chénh muc nuéc truée va sau dap, m.

Ciac diéu kién hién trudng tai thdi diém do 1a: nhiét do nudc thai trong song 1a 25,6 °C, ham
lugng DO 1a 1,9 mg/l, muc nudc trong hd 1a +2,90 m, muc nudc trong song ha dan tir +3,35 m xubng
+3,0 m. M6 hinh thuc nghiém biéu dién mdi quan hé gitta lugng oxy dudc khuéch tin qua dap tran
vGi do chénh muc nudc trude va sau dap véi R? = 0,9144 nhu sau:

Cs = 1,7429Z + 1,8157 (4)
Do tang ham lugng DO sau dap AC, g/L;
AC = 1,449Z + 0,037 (5)

Pé tai 01C-09/04-2007-2 (2007) [11] da nghién ctiu ddnh gid kha ning tu 1am va dé xuit phuong
4n cai thién chét luong nudc hd Yén S&. Vi dung tich 16n (trén 3 triéu m?), dam bao ché do dong lién
thong gitta 5 ho trong hé théng két hop véi cac gidi phap vui chdi gidi tri ¢6 lam gidu oxy cho nudc
hd, hé s6 chuyén héa cic chit hitu co (tinh theo BODs) K (co s6 thap phan) c6 thé dat téi (0,3+0,4)
ngay . HO Yén S6 c6 kh ning tiép nhan nudc thai sau xi ly dat mitc A ciia TCVN 5945:1995 [13]
v6i luu Iugng tit 150.000 dén 200.000 m*/ngay. Nudc hd sé khoi phuc duge dam bao mitc B1 theo
QCVN 08:2008/BTNMT [14]. Pay ciing 12 ngudn nuéc sach két hop véi nudc mua luu lai trong hd
c6 thé b cap cho song Kim Nguu d€ tao nén dong chay méi trudng trong mua kho.

Khi xa nudc thai sinh hoat dat miic A cia QCVN 14:2008/BTNMT [15] (BODs < 2 mg/L) sau
Xt 1y vao song noi dd qua dap khuéch tan oxy theo so dd Hinh 3, Ha (2019) [16] cho thiy su thay d6i
ham lugng DO trong nuée thai khi xa qua dép tran phu thudc ro rét vao luu lugng nudc thai xa qua 1
don vi dién tich bé mat dap (L/m?/h) va xéc dinh theo biéu thic:

D = 10,0683 x G + 3,1472 (6)

trong d6, D 1a ham lugng DO trong nuéc thai sau dap, mg/L; G 1a tdi trong thiy luc bé mit dap,
L/h/m?.

¥
e |

Hinh 3. CAu tao dap khuéch tan oxy cho nudc thai sau xi 1y x4 vao song ndi do [16]
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Dong chay qua dip nudc c6 kha ning hip thu oxy cao nhd dong niing ctia né va su phan méng
mang nudc qua dap. Co ciu dap tran thanh rong véi viéc bb tri dd, cudi to trén d6 tao nén dong chay
r6i, ting cudng dudc qua trinh 1am gidu oxy ciing nhu tao dudc canh quan khi bd tri cong trinh ven
song thay cho cdc cong xa nudc thai truyén thong.

Viéc két hgp voi phun 1am giau oxy véi beé thuc vat thity sinh vita lam ting DO, vita tao cinh quan
sinh thai trong song thodt nudc ndi do. Ngoai viéc tao mang xanh vdi cdc voi phun nudc, ré thuc vat
thly sinh 1a noi cu trd cta vi sinh vat déng vai trd quan trong trong xu Iy 6 nhiém nudc séong. Trong
noi dung nghién ciiu ctia d& tai 01C-09/01-2016-3 (2019), mot be thiy sinh c6 kich thudc 4 x 1,5 m?
bing dan dng PVC, chia thanh tiing 6 lu6i d€ trong Thiy tric (Cyperus alternifolius), loai ciy phd
bién phu hop diéu kién song hd va khi hau Ha Noi. Bé Thily triic c6 gan cic voi phun nudc lam giau
oxy va dudc tha trén sdong thoat nudc. VG6i nhiét do khong khi 1a 24,5-27 °C va BODs ctia nudc song
la 45,5 mg/L, sau khi phun nuéc 90 phit & do sau 16p nuée 0,5 m, DO tang tu 1,1 mg/L 1én 2,3 mg/L
(cach mép beé 0,5 m) dén 1,5 mg/L (cach mép be 1,5 m). Cac két qua thir nghiém hé théng voi phun
v6i be thiy sinh cho thdy hé thong voi phun phan nio cung cip dudc mot lugng oxy cho qua trinh tu
lam sach ngudn nudc song [8].

3. Xac dinh dong chay ti thiéu va dé xuit ngudn nuée sach bd cip cho song Kim Nguu

Giai phap dau tién d€ cai thién mai trudng nuée song Kim Nguu 1a khong cho nude thai chua qua
xt 1y xa vao song. Tuy nhién khi thu gom nudc théi luu vuc S1 va mot s6 khu vuc lién quan, song
Kim Nguu vé mua kho sé& khong c6 ngudn bd cap nude. DE cho song hoat dong dudc phai dam bao
DCTT trong d6. Theo Luat tai nguyén nude [17], “DCTT la dong chay & mic thip nhit can thiét dé
duy tri dong sdng hodc doan séng nhim bao ddm su phat trién binh thudng ctia hé sinh théi thiy sinh
va biao dam miic ti thi€u cho hoat dong khai thac, sit dung ngudn nuéc clia cic ddi tuong st dung
nudc”. Bai todn cAp nudc bS cip cho song hd ndi dd di dudce dé cap dén trong nhiéu quy hoach phat
trién xay dung thanh phd Ha Noi [5]. DCTT sé ddp tng dudc yéu cau duy tri dong sdng va bao dam
muc tdi thiéu cho hoat dong st dung ngudn nudc.

Tit sau khi ci tao va ké song theo Dy 4n thoat nuéc Ha Noi giai doan 1, song Kim Nguu c6 chiéu
rong 1ong song ddy tir 810 m va mit tif 18+25 m, chiéu sau tif 1,2+2,5 m [4]. D€ van tdc dong chay
t6i thi€u ma bun cin khong ling dong dong thdi khong pha vd clu triic ke gach block ven b thi van
tdc dong chdy trong sdng Kim Nguu ciing nhu cdc sdng thoat nudc ndi do khac, trong nghién ciiu ctia
dé tai 01C-09/01-2016-3 (2019) [8] DCTT nim trong khoang 0,30+0,4 m/s. Véi Kim Nguu 1a song
nhd va ngan hon nhiéu so song T6 Lich, d€ didm bao canh quan va duy tri cdc diéu kién sinh thai khac
van téc dong chay nhd nhit 14 0,3 m/s. Ngoai ra, cao do san nén trong khu vuc theo Quy hoach chi tiét
ti 1€ 1:500 hai bén truc dudng ven séng Kim Nguu la +5,20 + +6,5 m thi muc nudc trung binh trong
song 1a +4,5 + +4,6 m d€ khong vuot qua ngudng cic giéng tran nuéc mua CSO. Muc nudc trong
song ding qué cao s& 1am nudc tran tré lai qua giéng vao cdng gom nude thii clia nha may XLNT
Yén S8. Nhu viy DCTT trong song Kim Nguu phéi ddm béo trén 4,8 m*/s dé song 12 khung sinh thai
canh quan cho viing trung tim thanh phé Ha Noi. Mit khac chét lugng nuéc dam bio mic B1 QCVN
08-MT:2015/BTNMT [14]. Pay 1a yéu cau rit 16n vé lugng nuéc sach bd cip cho sdng vé mia kho.

Ngudn bd cip nudc sach cho song Kim Nguu vé mua kho c6 thé tir 2 nguodn: tuan hoan nudc thai
sau xit 1y dat mic A cia QCVN 40:2011/BTNMT [18] véi luu lugng trung binh 2,3 m®/s va nudc
hd Yén S& c6 chit lugng mitc B1 theo QCVN 08-MT:2015/BTNMT [14] v6i luu luong trung binh
2,32 m’/s. Nhu vy cic hd Yén S6 véi dién tich mit nude 130 ha va thé tich chia nude 3 triéu m?
(trong d6 thé tich diéu hoa 12 110.000 m’) sé la nguodn nudc sach (trong d6 c6 lugng nudec mua dugc
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du trif lai) di bS cap cho song Kim Nguu vé mua kho. Vi tri bd cap 1a dau song Kim Nguu tai dudng
Tran Khat Chan.

4. D& xuit cac giai phap ky thuat d€ cai thién méi truong nuée song Kim Nguu

Céc gidi phdp k¥ thuat téng hop dé€ cdi thién chit lugng nudc, ddm bio DCTT dé song Kim Nguu
phuc hoi lai gid tri cia né vé mua kho, néu trén Hinh 4 dudc trién khai qua cdc budc:

- Budc 1: Tach nude thdi tit HTTN chung thudc luu vuc S1 ctia thanh phé ra khéi song Kim Nguu
bing cac giéng tran nuéc mua CSO va céng gom chady doc song vé nha may XLNT Yén S& nhu dé
xuit trong Quy hoach 725 [5]; nao vét va lam sach bun thai ling dong trong song.

- Budc 2: B8 cap nuée sach c6 chit lugng mic B1 theo QCVN 08-MT:2015/BTNMT tir hd Yén
S& vé dau song Kim Nguu vao mua kho. Day 13 nuée sach ngudn nudc thai sau xt ly ctia nha may
XLNT Yén S& va ngudn nuéc mua duge du trit trong hé thong 5 hd Yén S&. Tram bom nude tit ho
Yén s6 ¢6 cong sudt 15.550 m>/s véi chiéu dai ng ddy khoang 4 km dé dua nudc vé dudng Trin Khat
Chan, ddm bdo DCTT vé mua kho cho séng Kim Nguu. Sau khi nao vét xd ly bun song Kim Nguu,
trong giai doan dau hé sinh thai trong song chua 6n dinh. Tuy nhién hd Yén S& va song Kim Nguu da
12 mot hé thdng song hd dd thi quan hé chit ché vé mit sinh thai, nén cic thanh phan sinh vat trong
song phat trién va chéng 6n dinh.

- Budc 3: Ting cudng qua trinh tu lam sach bang cdc cong trinh va thiét bi lam giau oxy két hop
vui choi giai tri va tao canh quan, trong thuc vt thily sinh ddm bao su can bing hé sinh thai song.

Cic giai phép téng cudmg ty lam sach:
-Voi phun nude két hop tao cinh quan @
-Tha bé thue vit thuy sinh

Dong chay mua khé:
- k=4,62 m¥/s,

- v=0,35-0,4m/s
— ﬂ\ -\
@ &) . :

O S
o O

1- Hé théng thoat nudc chung luu vuc; 2- Giéng CSO tach nuéc thai; 3- Séng Kim Nguu; 4- HS Yén S&; 5- Nha mdy
XLNT Yén S&; 6- Tram bom nuéc hd Yén S&; 7- Pap tran dang thac dé tiép nhan va lam giau oxy cho nuéc hd Yén Sé khi
tuAn hoan vé song Kim Nguu; a- Cong gom nuéc thii vé nha may XLNT Yén S&; b- Nudc thai sau xi 1y dén vé& hd Yén S&;

c- Nudc hd Yén Sé bd cap cho song Kim Nguu

Hinh 4. S6 d6 nguyén tic cac giai phap ky thuat tdng hdp cai thién méi truong nude song Kim Nguu

Theo so d6 Hinh 4, c4c giai phéap cong trinh dugc dé xut 1a:

- Cong gom c6 thé 1ap dit doc theo hai b song hoic trong long song Kim Nguu theo phucng
phép dao mé hodc khoan kich ngdm dé dua nudc thai tach tit cac giéng CSO vé nha may XLNT Yén
S&. Céc diém xa nudc thai phi tap trung khong thu dudc vao cdng gom c6 thé xit ly bang cic cong
trinh XLNT quy m6 nho theo cac mé hinh néu trong nghién ciu cia Vién Khoa hoc va Ky thuat moi
truong (2019) [8].

- Bun lang dong c6 thé dudc nao vét hoic xi 1y bing cong nghé phut hop nhu 1a cic cong nghé
nano-bioreactor, cong nghé Riplox, ... di dugc trién khai & Nhat Ban, Pai Loan, M§ hoiic mot sb
nuéc Chau Au khac [19].

- Nuéc thai sau khi dude xi ly dat cic thong s6 chit luong nudc mic A cia QCVN 40:2011/BT-
NMT nhu ham lugng BOD5 duéi 30 mg/L, NHy—N dudi 5 mg/L, TN duédi 20 mg/L, ... tai nha may
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XLNT Yén S sé dugc dua vé hd Yén S6. Két ndi giita ha luu song Kim Nguu va hd Yén S& bang cac
dap tran cao su c6 kha ning lam thoang dé ting thém DO [11, 12]. Trong hd sé dién ra qu4 trinh pha
loang va tu 1am sach dé chat luong nudc hd dat mic B1 cia QCVN 08-MT:2015/BTNMT nhu: him
lugng DO > 4 mg/L, BODs < 15 mg/L, NH;—N < 0,9 mg/L, NO3 —N < 10 mg/L, ... Mot tram bom
cong suét 4,6 m>/s sé dua nudc hd theo tuyén dudng dng ap luc dai khoang 4,5 km vé diu séng Kim
Nguu dé bs cap cho song. Sau khi cdi tao va bd cip nudc hd Yén S&, theo dién thé sinh thai cic thanh
phan sinh vt trong sdng sé& thich nghi va phat trién dan dé tao nén hé sinh thdi 6n dinh va dic trung
cho song. Giai phap bd cap lai nudc sach cho song Kim Nguu chi thuc hién trong mua kho. Vé mua
mua, véi chiic niing 1a sdng thoat nuéc tiép nhan nudc mua tif luu vuc S1 qua céc giéng tran CSO nén
luu luong va van téc dong chiy trong song kha 16n, viéc bS cap nudc sach cho song Kim Nguu khong
can thiét.

- V6i Iuu lugng nude bd cap tit hd Yén S&, van tée dong chay trong song nam & miic 0,35 m/s dé
nudc song ludn trang thai dong. Cac cong trinh lam giau oxy va tang cudng ty lam sach nuéc song
Kim Nguu dudgc lap dit bao gdm: déap tran dang thac d€ tiép nhan va phan phdi nudc tlf tram bom hd
Yén S& [16], cac hé théng voi phun két hop canh quan doc song, cdc be thuc vat thity sinh bd tri trén
bé mit song, ... Hé s6 phan hiiy chét hitu co (tinh theo BOD) trong song sé ting 1én rd rét [9, 10].
B& sdng ciing c¢6 thé ke lai biang da xdp sinh thai dé thuan 16i cho céc loai sinh vét thiy sinh cu tri va
phit trién, dong thdi dam bio &n dinh ché do thiy luc gitta nudc ngdm mach ndng trong khu vic va
dong chay trong song [19].

Ciac dé xuét tdng hop nay 1a co s6 xay dung phuong 4n k¥ thuét va tinh toan thiét ké thiét ké cong
trinh va lua chon thiét bi d€ x{r 1y 6 nhiém, bao ton dong chdy tbi thiéu, ting cudng qud trinh tu 1Am
sach va dam béo cdc diéu kién moi trudng sinh thdi va canh quan cho song Kim Nguu.

5. Két luan

Séng Kim Nguu 1a 1 trong 4 con song nodi dd & trung tam thanh phd Ha Néi can phéi phuc hoi
lai d€ ton tao y nghia vin héa va lich sii, ddm bao vai trdo khung sinh thai do thi va chic ning tiéu
thoat nudc mua ctia né. Ngoai viéc tach nude thai va xt 1y 6 nhiém ton dong, song can dudc bd cap
nudc sach dé tao nén dong chay sinh thai, ddm b4o cdnh quan cho méi trudng khu vuc. Trén cd sd cac
nghién cifu tif sau nhitng nim 1980 dén nay, tic gia dé xuit giai phdp ky thuat tdng hop gom 3 budc
bao gom: thu gom va xt Iy nudc théi luu vuc S1 tai nha mdy XLNT Yén S&; xt ly 6 nhiém ton dong
va ting cudng qua trinh tu 1am sach trong song; va ding ngudn nudc sach tit hé thong ho diéu hoa
Yén Sé dé€ b cap cho song vé mua kho. Pay 1a cic gidi phdp kha thi, két hop véi cac gidi phap phi
cong trinh khdc sé& phuc hdi duge dong chdy song Kim Nguu véi chit luong nudc dam bio yéu cau.

Ldi cam on

Tac gia chan thanh cam on S Khoa hoc va Cong nghé Ha Noi da giao cho Vién Khoa hoc va
Ky thuat moi truong - Truong Pai hoc Xay dung Ha Noi thuc hién cac dé thi NCKH cép thanh phb:
“Piénh gid kha ning tu lam va dé xult phuong 4n cai thién chit lugng nuéc hd Yén S& nhim dam bao
yéu cau x4 nudc thai ra song Hong” (ma sd: 01C-09/04-2007-2) va “Nghién cdu giai phap k§ thuat
tong hop dé bao vé mdi trudng nudc song ndi dd Thanh phd Ha Noi” (mi sd: 01C-09/01-2016-3) ma
mot s6 két qua chinh dudc st dung trong bai bao nay.
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