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Van dé rac thai, nudc thai ra song Hong va kha nang
anh hwong dén nudc dwdi dat khu vue Ha Noi

Nguyén Van Hoang!”, Tran Van Hung?

1Vign Dia chit, Vién Khoa hoc va Cong nghé Vigt Nam, 84 Chua Ling, Lang Thwong, Ha Ngi, Vigt Nam
2Vién Héa hoc, Vién Khoa hoc va Cong nghé Vigt Nam, 18 Hoang Qudc Viét, Ha Ngi, Viét Nam

Nhan ngay 23 thang 4 ndm 2007

Tém tat. Ngay cang c6 nhiéu ngudn rac thai va nwdc thai thai ra song Hong gay mat canh quan,
1am 6 nhiém tryc tiép nudc sdng Hong va & nhiém gian tiep téi nwdc dudi dat (NDD). Bai bao trinh
bay két qua diéu tra khao sat vé vi tri cac nguodn thai ra song Hong khu veec Ha Noi va chat luong
nudc thai. Kha ning lam 6 nhiém NDD do nuéc thai ra song Hong dugc dénh gid bang md hinh
phan t¢ hitu han lan truyén cac chat 6 nhiém trong NDD thuc hién déi véi bai giéhg Cao Dinh 2.
Két qua m6 hinh cho thay & diéu kién chat & nhiém khong bi moi truong dat da hap thu-trao ddi
dong chay NDD 6 néng do chat 6 nhiém tuong d6i bang 0.8 da xam nhap vao cac 16 khoan khai thac
cua bai giéng Céo Dinh 2 sau mét nadm k€ tir thoi diém tham vao tang Pleistocen tir nudc séng Hong,.

1. Ché do dong chay ctia song Hong va cac
ngudn 6 nhiém ven sdng Hong khu vuc Ha
Noi

Dong chay song Hong duoc chia lam hai
mua rd rét, mua li tng véi mua mua nhiéu
trong ndm va mua can ¢ng v6i mluia mua it.
Vao mua can it mwa, dong chay séng ngoi
trén toan bd hé thong song Hong chu yéu do
nuwdc ngam cung cap. Theo so liéu sau khi ¢
dap thuy dién Hoa Binh (1989+1995), luu
luong 16n nhat quan trdc dwoc tai tram Ha
No6i 1a 13500m%/s, luu lwgng nhd nhat la
448m?/s [1]. Chénh léch Iru lwong gitta mua
1t va mua kiét xap xi 20 lan.

C6 nhiéu nguon thai vao song Hong
khong chi riéng khu viee Ha No6i ma ca
thuong nguon va ha luu so véi Ha Noi.

" Tac gialién hé. DT: 84-4-8343068-416
E-mail: n_v_hoang.vdc@yahoo.com
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Nguon thai cong nghiép: phia thuwong ngudn
dién hinh la tinh Phtt Tho ¢6 hang chuc nghin
co so0 cong nghiép ma nudc thai khong dwoc
qua xt ly do vao song Hong. Dién hinh la
nha méy giay Bai Bang (luu lwong nudc thai
la 3800m?/ngay), Supe phdt phat Lam Thao
(lvu lwong nudc thai 1la 4500m3/ngay), dét
Vinh Pht (luu Iwong nudc thai la
1500m?/ngay), nha mdy hoda chat Viét Tri, nha
may gidy Viét Tri (lvu lwong nudc thai la
4390m®/ngay), cac xi nghiép ché'bién lam san,
rugu-bia... Cac sd liéu phan tich chat luong
nudc cho thdy nudc thai tai clra xa ctia nha
mdy gidy Viét Tri ¢6 BOD; dat 68.5mg/l, tai
nga ba Viét Tri, tai dudi cita xa nuwdc cta nha
may gidy Bai Bang va nha may Supe Lam
Thao BOD; dat 15.3-20.5mg/1 [2].

Nguodn thai néng nghiép: cac hoat dong
san xudt néng nghiép st dung thudc trir sdu
va phan bén hai bén song Hong tinh tit cau
Thang Long Ién phia thwong liru ludn tao ra
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mot lwong nude chay bé mat cd chira mot
ham lwgng nhat dinh cac chat nay hodc truc
tiép hodc gian ti€p thoat vao séng Hong.
Nhiéu doan sdng c6 nhitng bai bdi dwgc canh
tac vao thoi ky nudc thdp va duwong nhién
nhitng du thtra thudc trir sdu phan bén hoéa
hoc s& 1a ngudn & nhiém truc tiép vao nudc
song Hong. Ngoai ra phan gia stc tha rong
va tie chudng trai chan nudi cing la mot
ngudn 6 nhiém hitu co va vi sinh dén nudc
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vuc dan cu dong duc song phia trong dé va
ngay trén dé. Rac thai sinh hoat nhi€u noi
duoc d06 truc ti€p ¢ bo song. Nudc thai sinh
hoat ciing theo cac cong ranh d6 ra song
Hong. Viéc nay rd rang da gy 6 nhiém nudc
song Hong ndi riéng, tai nguyén nudc noi
chung va canh quan maéi trueong.

Da tién hanh di€u tra khao sat hién trang
rac thai va nudc thai ven song Hong khu vuc
thanh phd Ha Noi. Vi tri thé hién trong Bang
1va Hinh 1.

song Hong.
Nguodn thai sinh hoat: hai bén séng Hong
la hé thong dé chong lut, nhung nhiéu khu

Bang 1. Cac vj tri thai nudc thai ra song Hong va rac thai ven séng Hong

Ky hiéu* Dia chi Ky hiéu* Dia chi
ong thai ¢=1m: thon T -Véan Dtic-
NT4 Cong thai ¢=Im: thon Trung Quan-Van Buc- 115 561 Mac-Dong Ngac-Tir Liém
Gia Lam
Cong thai ¢=1m: thon Thong Nhat-Kim Lan-
NT3 Ong thai ¢=1m: thon Thong Nhat-KimLan i) ve, 13 Hai Bi-Dong Anh
Gia Lam
NT5 Cong nudc thai nhé: ngd 695 Bach Pang RT5 Bai rac thai nho =~ 2m?: ngd 695 Bach Pang
Cong nudce thai nho: t6 20-Thanh Tri-Hoang Bai rac thai nhé 2-3m? phia Nam chan dau
NT6 . RT1 a o
Mai cau Chuong Duong bo tréi
NT2 Cong thai ¢=0,8m: X6m 2-Giang Cao-Bac RT2 Bai rac thai nho 2-3m?: phia Béc chan dau
Trang cau Chuong Duong bo trai
Cong thai nudc sinh hoat: phia Nam chén Réc thai cong ty du lich Song Hong: ngd 193
NT1 PN A L RT7 N
dau cau Long Bién bo trai Bach Dang
Cong nudc thai nho cong ty du lich Song e s Y
NT7 Hong: ngd 193 Bach Ding RT9 Rac thai: ngd 133-Tan Ap
Cor jc thai: phd Bao Linh-td 4-Phu
NTS ong Toe Thal: pho Bao Mo RT9B X6m Trai phuong Tt Lién
Tan-Tay HO
NT9 Cong nudc thai: ngd 133-Tan A’p RT12B Xém 5B, Lién Ngac-Dong Ngac-Ttt Liém
Cong nudc thai: Ngd 2-cum 8, t6 49, dudng
NT10 An Duong Vuong, phuong Pha Thuong, RT12C Xo6m 5A, Lién Ngac-Bong Ngac-Ttr Liém
Tay H6
Phu Xa-duong An D Vi -Phu :
NT11 1 AaCUong An Uuong Yuong-tad RT15 T8 1, thon Dai D§-Vong La-Déong Anh.
Thuong-Tay HO
NT12 Lién Mac-Dong Ngac-Tir Liém

Ghi chii: NT: nwdce thai; RT: rac thai.
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Vituyén (km) (Hé toa d6 Quéc gia VN 2000)
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Hinh 1. Céc vi tri nude thai ra song Héng va rac thai ven song Hong.

-“

Diém NT11. Nwdc thai ra séng Hong tai dwong An Diém RTI12C. Rac thai tai x6m 5A,
Duong Vuong-Pht Thugng-Tay Hb. Lién Ngac-Dong Ngac-Tur Liém.
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Cac ngudn nudc thai diéu tra trén khu
viee chu yéu la nuwdc thai sinh hoat nén da
khong phan tich cac chat doc hai cong nghiép
nhu kim loai néng ma chi phéan tich nhu cau
0 xy hod hoc (mot chi tiéu gian tiép thé hién
d6 giau cac hgp chat hitu co trong nudc) va
NO; (mét thong s6 thé hién muc d6 6 nude 6
nhiém nito). Két qua thé hién trong Bang 2.

Bang 2. Ham luong NOs va nhu c4u 6 xy hoéa hoc
(COD) cac mau nudc thai

Nong Nong
do COoD do COD
ST NO, (mg/1) STT NO, (mg/l)
(mg/1) (mg/l)
NT1 26 320 NT9 21 300
NT2 22 545  NT8 23 310
NT3 17 290  NT9 21 300
NT4  28.5° 1340 NT10 16 280
NT5 14 90  NTI11 25 250
NT6 23 350 NTI2 22 300
NT7 21 230 NT13 17 220
NTS8 23 310 NT14 21 320
Trung binh: 21 368

Dién tich ngoai dé phia Bac song Hong
thudc dia ban Ha Noi 1a khoang 80km?, phia
Nam la 64km?, tong dién tich hai khu vuc
nay la khoang 144 km? (dién tich toan thanh
pho Ha Noi la 913 km?). Néu 1dy dan so'ty 1é
vdi dién tich va dan s6 Ha Noi ndm 2005 1a 5
triéu dan thi s6 dan séng khu vuc nay la
khoang 790000 nguoi. Voi luong nuwdc st
dung la 0.08m3 va 75% nudc sinh hoat tro
thanh nudc thai thi lwong nudc thai la
47400m®/ngay.

* Trong bai béo str dung dau cham dé chi phan thap phan.

Luong nudc thai nay béang 0.12% dong chay
kiét nhat la 448m?/s.

2. M6 hinh danh gia xAm nhip cac chit 6
nhiém trong nwéc song Hong vao cac cong
trinh khai thac b6 sung ven song

Tinh todn du bdo kha nang 6 nhiém nudc
khai thac bd sung ven sdng duogc tién hanh
do6i véi khai thac nwdc mo rong giai doan 2
cta nha may nudc Cao Dinh-Ha Noi. Trong
giai doan hai du dinh xay dung thém cac 16
khoan khai thac méi. Su ha thdp mic nudc
16n nhat, va do d6 kha nang xam nhép cac
chat 6 nhiém chu yéu xay ra trén khu vuiece lan
can céc 16 khoan khai thac nay, cu thé la t
phia song Hong. Viéc xac dinh phéu ha thap
muc nudc dudi dat (dung d€ xdc dinh van
toc dong chay) d€ tién hanh tinh toan lan
truyén cdc chat 6 nhiém tir song Hong vao
cac 16 khoan giai doan 2 ctia nha may nudc
Céo Dinh vé mit nguyén tic cAn phai thuc
hién trén toan khu viec Ha N§i, hay it ra cling
trén khu viee da rong bao gom pham vi nha
may nudc Bic Chém, Thuong Cat, Céo Dinh,
Yén Phuy, Mai Dich, Ngoc Ha. Nhung d6 la
mot cong viéc phuc tap ton kém thoi gian va
tién cta, hon nita muc nudc ha thap lan can
cac 16 khoan nay cht yéu gy nén boi cac 16
khoan ctia chinh nha may nwdc Cao Dinh
(Hinh 2).
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Hinh 2. Vi trf cac 16 khoan khai thac nuéc nha may nuéc Céo Dinh
va mién mo hinh lan truyén 6 nhiém.

Viéc xac dinh muc nuwdc (hodc dai Iwong
ha thap muc nuéc) do bom hut tir cac 18
khoan c6 thé tinh bang phuong phap giai tich
hodc phwong phap mo hinh s6. Trong khudn
kho cta nghién cttu nay phuong phap giai
tich duoc st dung. Pai luong ha thdp muc
nudc Ah tai bat ky mot vi tri nao dé do khai
thac nudce lién tuc tir nhiéu 16 khoan dwoc xac
dinh theo cong thitc Theis sau day [3]:

u-l$

o 4Ky,

2

[—W(—u)+2§]}; u :ﬁ 1)

Trong dé: Ah-dai luong ha thdp muc
nudc so vii muc nwdc ban dau (m); N-s6
lwong 16 khoan khai thac; Q-luu leong khai
thac ctia 16 khoan thtt i (m*/ngd); a=Kmms-hé
s6 dan muyc nude (dan 4p) (m?/ngd); K- hé s&
thdm cua tang chita nudc (m/ngd); mrs-chiéu
day trung binh ctua tang chita nudc trong qua
trinh khai thac (m); ri-khoang cach (m) tie
diém xdc dinh dai lwong muc nudc dén 15
khoan khai thac i; t-thoi gian tinh tir ltc bat

ddu khai thac dén thoi diém tinh toan (ngd);
W-ham s& Theis; &-hé s stzc can ctia 16 khoan
do tinh khong hoan thién.

Do ¢6 stic can long sdng va cac lop dat
gitta day song va tang chita nwdc Pleistocen
nén bién 4p luc nuwdc khong d6i cua song
Hong phai dwgc dich vé phia xa cac 16 khoan
bom hut moét dai lwong AL ma theo cac bao
cao chuyén nganh trudc day cd gia tri la
220m [4]. V€ thong sO dia chat thuy van cta
tang c6 thé 1ay trung binh cho toan khu vuc
theo bao cao tham do ty my nam 1993 va bao
cao két qua tham do khai thac bai giéng Cao
Dinh giai doan I ndm 1996 1a: hé s6 dan nuwdc
T=1500m?/ngd, hé s6 dan ap a=2.3x10°=hé s6
nha nudc dan héi $*=0.000652 [5]. Luu lwong
khai thac cua ting 16 khoan 1a 4320m3/ngd
(tong luu lwong cta 10 16 khoan la
43200m®/ngd). Két qua tinh toan cho thay
muc nedc dat hdu nhue 6n dinh sau 5 ndm
(Hinh 3).
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Hinh 3. So d6 cdc duong déng ha thap muc nudc (du - chi ha thap) (m).

3. Két qua M6 hinh xdm nhép cic chit 6
nhiém vao bii giéng Cao Pinh 2

Dé minh hoa kha nang xam nhéap cac chat
6 nhiém trong nuwdc thai dd ra séng Hong va
nudc rac ro ri ra song Hong ta tién hanh mo
hinh qud trinh lan truyén cc chat 6 nhiém
khong tinh dén qua trinh trao d6i hap thu
cing nhu khong xét dén su pha loang nuéc
bi 6 nhiém trong luong nudc dugc khai thac.
Lan truyén c4c chat 6 nhiém trong nudc dudi
dat boi ca hai co ché'dich chuyén va phan tan
thuy dong liec duoc thuc hién béng phuong
phap phan t¢ hitu han. Mién m6 hinh ¢
chiéu rong la 555m (theo hudng vuoéng goc
vé6i tuyén phan bd cac 16 khoan khai théc ctia
nha may Cao Dinh giai doan 2) va chiéu dai

la 1500m (theo hudng song song vdi tuyén
phan bd cac 16 khoan khai thac nay) (Hinh 2).
Ludi phan tit hitu han gém 3838 nat va 3700
phan tr ¢6 kich thudce la 15m x 15m. Van toc
dong chay tinh qua muec niedc (trén Hinh 4),
hé s6 tham caa dat da tang chta nudc la
25m/ngay, do 15 réng hitu hiéu la 0.1. Cac nat
trén song Hong la nut mén bién cé nong do
chat 6 nhiém d3 biét (Hinh 4), cac bién con lai
6 dong chay chat 6 nhiém vao bang 0. Budc
thoi gian duoc chon la 1 ngay va da chay mo
hinh cho thoi gian 730 ngay tinh tir khi bat
ddu khai thac. Do muec nudc ha thdp on dinh
chi sau 5 ndm tinh ttt khi khai thac nén cac
két qua tinh toan lan truyén cling c6 thé sw
dung d€ danh gia xdAm nhap cac chat 6 nhiém
tir thoi diém bat dau duoc thai ra song Hong,
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Hinh 4. Lwdi phan ttr hitu han m6 hinh lan truyén chat 6 nhiém.

Két qua mo hinh lan truyén chat 6 nhiém 18 khoan khai thic, nhanh nhat 13 cac 15
thé hién trén cac hinh 5-8 va cho thdy chi sau khoan phia ndm phia Tay Bac ctia tuyéh.

vai thang chat 6 nhiém da xam nhap vao cac
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Hinh 5. Phan bd nong d6 twong d6i
chét 6 nhiém sau 2 théng.
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Hinh 6. Phan bd nong d6 twong d6i
chét 6 nhiém sau 8 thang.
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Dé minh hoa cho viéc xdc dinh nong do
tuyét doi qua phan b6 nong do tuwong doi la
18y thi du véi chat 6 nhiém 1a NO; cé nong
do trung binh trong nuwdc thai la 21mg/l va
néu duogc pha loang cung nudc song Hong dé
c6 nong do la 10.5mg/l. Cling bo qua qua
trinh hap thu cling nhu qua trinh bién doi
NO;. Phan bd néng d6 NO; trong nude dudi
dat trén mién mo hinh thé hién trén Hinh 7
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Hinh 7. Phan b& nong d6 NO; sau 2 thang.

Khoang cach (m) (huéng song song véi dudng phan bé cac LK khai thac)
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(sau 2 thang) va Hinh 8 (sau 6 thang). Cac
duong phan bd nong dd nay chinh la cac
duong phan b6 nong do trén hinh 5 va 6
nhung cé gia tri ndng do6 tuyét ddi bang gia
tri twong d6i nhan véi 10.5 (thi du duong
nong do tuwong dodi 0.5 sé tuong tng voi
duong nong d6 NO; tuyét d6i la 0.5 x
10.5mg/1=5.25mg/l.)
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Hinh 8. Phan b& nong d6 NO; sau 6 thang.



116  N.V. Hoang, T.V. Hung / Tap chi Khoa hoc DHQGHN, Khoa hoc Ty Nhién va Céng nghé 23 (2007) 107-117

4. Két luan

Song Hong khong chi don thuan cd vai
tro trong giao thong dwong thuy, mai treong
canh quan sinh thai, thay loi, st dung trong
sinh hoat cia nguroi dan hai bén song, ¢6 thé
khai thac x& ly tap trung 16n cdp nudc sinh
hoat, ma con la ngudn nudc cung cdp cho cac
cong trinh khai thac NDD ven song Hong. Ty
1é nudc song Hong trong luwong nude khai
thac tlt cac 16 khoan ven sdng rat 16n, c6 thé
dat t6i trén dudi 90%. Viéc thai rac thai ra bo
song va thoat nudc thai ra song Hong khong
chi gdy mat canh quan sinh thai va gay o
nhiém nudc song Hong ma con gay 6 nhiém
NDD, dic biét 1a 6 nhiém nudc khai thac t
cac 16 khoan khai thac gan séng (cong trinh
bd sung tham loc).

Theo két qua m6 hinh lan truyén chat 6
nhiém khéng tinh dén qua trinh trao d6i hap
thu cling nhu khong xét dén sy pha loang
nude bi 6 nhiém trong Iong nudc duoc khai
théc néu trén thi chat 6 nhiém xam nhap vao
cac 16 khoan khai thac NDD ndm cach mép
nuwdc song Hong vai tram mét chi sau vai
thang. Diéu nay sé rat bat lgi cho cac cong
trinh khai thac bd sung thdm loc ven song,
ma tham chi ndm ngay trén cac bai bdi ven
song trong tuong lai. Véi muc toc d¢ do thi
hdéa nhu hién nay thi dan cu va cac co quan,
cong so va xi nghiép sé€ tang rat nhanh trén
khu vuc ven song Hong va ap luc vé rac thai
va nudc thai ra song sé gia tdng. Vi vay rac
thai va nudc thai hai bén song Hong nodi
chung va khu vuc Ha N6i néi riéng can dugc

thu gom x& ly triét d&€ khong cho thai truec
tiép ra song Hong, Trudc mat cAn tiéh hanh
thu don cac bai rac thai va khong cho tiép tuc
thai nudc thai ra song Hong ¢ cac khu vuc
gan cac bai giéng khai thac ven séng Hong.
Can bd tri cac 16 khoan quan trac chat nuéc
NDD khu vuc gitta cac bai giéng khai thac
NDD va céc bai rac thai va noi thoat nudc
thai ven song Hong,.

Ghi nhan: Bai bao duoc thuc hién trong
khudén kho dé tai nghién cttu co ban nam
2006-2008 mang ma s6 71 05 06.
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Solid waste and wastewater along the Red River issue and
their effect on surface water and groundwater in Hanoi area
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There are more and more solid wastes and waste water discharging into the Red River, that causes
ecological landscape, the direct Red River water pollution and indirect groundwater pollution. This
paper presents the results of survey of solid wastes and wastewater along the Red River in Hanoi. The
potential of groundwater pollution due to wastewater discharge into the Red River has been
evaluated by groundwater solute transport finite element modeling for groundwater pumping field
Cao Binh 2. The modeling results have shown that under conservative condition the groundwater
with relative contaminant concentration of 0.8 may reach the pumping wells only after one year since
the time the contaminant from the Red River has reached the Pleistocene aquifer.



