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Van dé rac thai, nwdc thai ra song Hong va kha nang
anh huong dén nwoc dudi dat khu vec Ha Noi
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2Vién Hoa hoc, Vién Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quac Viét, Ha N§i, Viét Nam

Nhan ngay 23 thang 4 ndm 2007

Tém tat. Ngay cang c6 nhiéu ngudn rac thai va nudc thai thai ra séng Hong giy mét canh quan,
1am 6 nhiém tryc tiép nudc song Hong va & nhiém gian ti€p t6i nudc dudi dat (NDD). Bai bio trinh
bay két qua diéu tra khao sat vé vj tri cac nguén thai ra song Hong khu virc Ha Ngi va chit lugng
nudc thai. Kha ning lam 6 nhiém NDD do nudc thai ra séng Héng dugc danh gia bing mé hinh
phén tir hiru han lan truyén cac chat 6 nhiém trong NDD thyc hién d6i véi bai giéng Céo Dinh 2.
K&t qua md hinh cho thay ¢ diéu kién chit 6 nhiém khéng bj méi trudmg dat d4 hap thy-trao déi
dong chay NDD c6 ndng d9 chét 6 nhiém twong ddi bing 0.8 di xim nhdp vio cic 18 khoan khai thac
ctia bii giéng Cao Dinh 2 sau mt nim ké tir thoi diém thim vao ting Pleistocen fir nuede séng Hong.

1. Ché d9 dong chiy ciia song Hong va cac
ngudn 6 nhiém ven séng Hong khu vyc Ha
Nogi

Dong chay song Hong dugc chia lam hai
mua rd rét, mua li rng v4i mua mua nhiéu
trong ndm va mua can ung vdi mua mua it.
Vao mua can it mwa, dong chdy séng ngoi
trén toan bd hé thdng séng Héng chu yéu do
nudc ngam cung cap. Theo s6 ligu sau khi c6
dap thay dién Hoa Binh (1989+1995), lru
luong 16n nhat quan tric dugc tai tram Ha
NoGi la 13500m3/s, lru lugng nhd nhat la
448m’/s [1]. Chénh léch luru lugng gilta mua
i va mua kiét xap xi 20 lan.

Cé nhiéu nguodn thai vao song Hong
khong chi riéng khu vuc Ha N§i ma ca
thugng ngudn va ha luu so véi Ha Noi.

' Tac gia lién hé. DT: 84-4-8343068-416
E-mail: n_v_hoang.vdc@yahoo.com
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Ngudn thai cong nghiép: phia thuong ngudn
dién hinh la tinh Pht The ¢ hang chuc nghin
co s¢ cong nghi¢p ma nudc thai khong duwgc
qua xir ly d6 vao séng Hong. Dién hinh la
nha méy gidy Bai Béng (lwu lugng nudc thai
lIa 3800m3/ngay), Supe phot phat Lam Thao
(lvu luong nudc thai la 4500m®/ngay), dét
Vinh Pha (lvu lweong nuéc thai la
1500m3/ngay), nha may hda chat Viét Tri, nha
may gidy Viét Tri (luu lugng nudc thai la
4390m3/ngay), cac xi nghiép ché'bién lam san,
ruqu-bia... Cac s6 liéu phan tich chét lugng
nudc cho thidy nudc thai tai clira xa cia nha
may gidy Viét Tri c6 BOD, dat 68.5mg/l, tai
nga ba Viét Tri, tai dudi ctra xa nuwdc clia nha
mdy gidy Bai Bing va nha may Supe Lim
Thao BOD; dat 15.3-20.5mg/t [2].

Ngudn thai nong nghiép: cic hoat dfng
san xuat néng nghiép sir dung thudc trir sau
va phéan bdn hai bén séng Héng tinh tir ciu
Thang Long lén phia thugng luu ludn tao ra
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mot legng nudc chay bé mat c¢d chira mét
ham lugng nhit dinh cac chit nay hodc tryc
tiép hodc gidn tiép thoat vao séng Hong.
Nhiéu doan song cé nhirng bai boi dugc canh
tac vao thoi ky nudc thap va duong nhién
nhitng du thira thudc trir sdu phéan bén hoa
hoc sé la nguén 6 nhiém tryc tiép vao nudc
song Hong. Ngoai ra phan gia stc tha réng
va tr chudng trai chin nudi ciing la mét
ngudn 6 nhiém hitu co va vi sinh dén nudc
song Hong.

Nguén thai sinh hoat: hai bén séng Hong
la h¢ thong dé chong lut, nhung nhiéu khu

vige dan cu dong dic séng phia trong dé va
ngay trén dé. Rac thai sinh hoat nhiéu noi
duoc d6 tryc tiép ¢ bo song. Nudc thai sinh
hoat cing theo cic cong ranh do6 ra song
Héng. Viéc nay r rang da gay & nhiém nudc
song Hong ndi riéng, tai nguyén nudc noi
chung va canh quan méi truong.

D3 tién hanh diéu tra khao sat hién trang
rac thai va nudc thai ven song Hong khu vuc
thanh pho Ha N6i. Vi tri thé hién trong Bang
1vaHinh1.

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

Ky hidu* bia chi Ky higu* Dia chi
O i $=1m: thd -V rc-
NT4 C?ng fhél ¢=1m: thén Trung Quan-Vin Buc NT13 Lién Mac-Dong Ngac-Tu Liém
Gia Lam
n i b=1m: tha ” hat-Ki i '
NT3 Cfmg Athéu ¢=1m: thon Théng Nhat-Kim Lan NT14 Yén Ha-Hai B3i-Déng Anh
Gia Lam
NT5 C8ng nudc thai nho: ngd 695 Bach Dang RT5 Bai rac thai nho = 2m® ngo 695 Bach Ding
Cdng nudc thai nho: 18 20-Thanh Tri-Hoang Bai rac thai nho 2-3m: phia Nam chin dau
NTé . RT1 - o .
Mai cau Chuong Duong bé trai
Cong thai ¢=0,8m: Xém 2-Giang Cao-Bac Bai ric thai nhé 2-3m?: phia Bic chan diu
NT2 RT2 - A
Trang cau Chuong Duong ba trai
Cdng thai nudc sinh hoat: phia Nam chan Rac thai cdng ty du lich Song Hang: ngd 193
NTI g . RT7 .
dau cau Long Bién bo trai Bach Dang
Cdng nudc thai nhod cong ty du lich Sng — -
NT7 Héng: ngd 193 Bach Diing RT9 Rac thai: ng6 133-Tan Ap
NTS Cf)ng I:\u'oc”thél: pho Béo Linh-t6 4-Phuc RT9B Jm Trai phirtmg T Lign
Tan-Tay Ho
NT9 Cong nudc thai: ngo 133-Tan Ap RT12B X6m 5B, Lién Ngac-Dong Ngac-Tir Liém
Cong nudc thai: Ngd 2-cum 8, t6 49, dudng
NT10 An Duong Vuong, phudng Phi Thugng, RT12C  X6m 5A, Lién Ngac-Déng Ngac-Tir Liém
Tay HO6
NT11 ~ [hiXd-dudng An Duong Vuong-Phi RTI5S T 1, thén Dai D¢-Véng La-Déng Anh.
Thugng-Tay Ho
NTI12 Lién Mac-DAng Ngac-Tir Liém

Ghi chu: NT: nudc thai; RT: rac thai.
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Hinh 1. Cac vj tri nudc thai ra séng Héng va rac thai ven sdng Hong.

Diém NT11. Nudc thai ra song Héng tai duéong An Diém RT12C. Ric thai tai x6m 5A,
Duong Vuong-Phii Thugng-Tay Hé. Lién Ngac-Ddng Ngac-Tir Liém.
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Cac ngudn nudc thai diéu tra trén khu
vie chi yéu 1a nude thai sinh hoat nén da
khéng phan tich cac chat ddc hai cong nghiép
nhur kim loai ning ma chi phan tich nhu cau
& xy hoa hoc (mét chi tiéu gian tiép thé hién
d6 giau cac hgp chat hiru co trong nudc) va
NO, (m{t thong so thé hién muic d§ & nudc 6
nhiém nito). Két qua thé hién trong Bang 2.

Bang 2. Ham lugng NOs va nhu cdu 6 xy héa hoc

(COD ) cAc mau nudc thai
Nong Néng
do CoD 46 COD
ST No,  mgm °T7 | No,  (mgn)
(mg/) (mg/l)
NT1 26 320 NT9 21 300
NT2 22 545  NT8 23 310
NT3 17 290 NT9 21 300
NT4 285° 1340 NTI10 16 280
NT5 14 9  NTII 25 250
NT6 23 350 NT12 22 300
NT? 21 230 NT13 17 220
NT8 23 310 NT14 21 320
Trung binh: 21 368

Dién tich ngoai dé phia Bic séng Hong
thudc dja ban Ha N¢i la khoang 80km?, phia
Nam la 64km? tong dién tich hai khu vyc
nay la khoang 144 km? (dig¢n tich toan thanh
phd Ha Ngi la 913 km?). Néu lay dan sd'ty 1§
vdi dién tich va dan s& Ha NOi ndm 2005 1a 5
triéu dan thi s dan séng khu vyc nay la
khoang 790000 nguoi. Véi lugng nudc sir
dung la 0.08m* va 75% nudc sinh hoat tré
thanh nudc thai thi lugng nudc thai la
47400m3/ngay.

* Trong bai bdo sir dyng dadu cham dé chi phin thip phan.

Lugng nudc thai nay bing 0.12% dong chay
kiét nhit la 448m?/s.

2. M6 hinh dinh gia xim nhip cac chat &
nhiém trong nudc séng Hong vio cic cdng
trinh khai thic b8 sung ven séng

Tinh todn dy bao kha ning 6 nhiém nuéc
khai thac bd sung ven séng dugc tién hanh
d6i vdi khai thac nudc md rong giai doan 2
cua nha mady nudc Cao Pinh-Ha Néi. Trong
giai doan hai dy dinh xdy dyng thém cac 16
khoan khai thiac méi. Sy ha thap muc nuéc
1én nhat, va do d6 kha ndng xam nhap céc
chat 6 nhiém chii yéu xay ra trén khu vyc 1an
can cac 16 khoan khai thac nay, cu thé 1a te
phia song Héng. Viéc xac dinh phéu ha thap
myc nudc dudi dat (dung dé xac dinh van
tdc dong chay) dé€ tién hanh tinh toan lan
truyén cac chat 6 nhiém tir séng Héng vao
cac 16 khoan giai doan 2 cia nha may nudc
Cao Dinh vé mit nguyén tic cdn phai thyuc
hién trén toan khu vyrc Ha N@i, hay it ra ciing
trén khu vic & rong bao gdm pham vi nha
may nudc Bic Chém, Thuong Cat, Cao Pinh,
Yén Phy, Mai Djch, Ngoc Ha. Nhung d6 la
mét cong viéc phirc tap ton kém thoi gian va
tién cua, hon nira myc nuwdc ha thap lan can
cac 16 khoan nay chu yéu giy nén béi cac 16
khoan ctia chinh nha mdy nudc Cao Dinh
(Hinh 2).
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Hinh 2. Vj tri cac 16 khoan khai thac nuée nha may nude Céo Dinh
va mién mé hinh lan truyén 6 nhiém.
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Viéc xac dinh myc nude (hodc dai luong
ha thip muc nudc) do bom hut tir cac 15
khoan cé thé tinh bang phwong phap giai tich
hodc phuong phap mé hinh s6. Trong khudn
kho cia nghién ciru nay phuong phép giai
tich dugc sir dung. Dai lvgng ha thap muc
nudc 4h tai bat ky mét vj tri nao d6 do khai
thac nudc lién tuc tr nhiéu 16 khoan duogc xac
dinh theo céng thirc Theis sau day [3]:

{Z [—W(*u)+2:]}:

Trong do: Ah-dai lugng ha thap muc

2
r
=— (1
“ 4al()

4ﬂKmm

nuwdc so voi muc nudc ban dau (m); N-s6
lugng 16 khoan khai thac; Qi-leu lugng khai
thac ctia 16 khoan thit i (m¥ngd); a=Kmrs-hé
56 dan myc nuéc (dan ap) (m¥/ngd); K- hé s&
tham cua tang chia nudce (m/ngd); mre-chiéu
day trung binh ctia tang chira nudc trong qua
trinh khai thac (m); ri-khoang cach (m) tir
diém xac dinh dai lugng myc nudc dén 16
khoan khai thac i; t-thoi gian tinh tir lac bit

dau khai thic dén thoi diém tinh toan (ngd);
W-ham s& Theis; &-hé 50 sirc can cua 16 khoan
do tinh khéng hoan thién.

Do ¢6 sirc can long séng va cac l6p dat
giita day song va tang chira nudc Pleistocen
nén bién dp lyc nudc khong d6i cia song
Héng phai duoc dich vé phia xa cac 16 khoan
bom hut mét dai lugng AL ma theo cac bao
cao chuyén nganh truoc day cé gia trj la
220m [4]. V& thong s& dja chat thuy vin cua
tang co thé 13y trung binh cho toan khu vy
theo bdo cao thim do ty my ndm 1993 va béo
cdo két qua tham do khai thac bai giéng Cao
Dinh giai doan I ndm 1996 la: hé s6 din nuéc
T=1500m?/ngd, hé s6 dan ap a=2.3x106=h¢ s&
nha nudc dan héi $*=0.000652 [5]. Luu lugng
khai thac clia timg 16 khoan la 4320m*/ngd
(tbng lhru lugng cia 10 16 khoan Ia
43200m?*ngd). Két qua tinh toan cho thay
muyc nuedc dat hau nhu on dinh sau 5 nam
(Hinh 3).
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Hinh 3. So d6 cic dudong ding ha thap myc nudc (dau - chi ha thap) (m).

3. K&t qua M6 hinh xim nhip ciac chat 6
nhiém vao bii giéng Cio Dinh 2

D& minh hoa kha ndng xam nhép cac chat
6 nhiém trong nudc thai d8 ra séng Hong va
nudc rac ro ri ra song Hong ta tién hanh mé
hinh qua trinh lan truyén cic chat 6 nhiém
khong tinh dén qua trinh trao ddi hap thu
cing nhu khong xét dén sy pha loang nuéc
bj 6 nhiém trong lugng nudc dugc khai thac.
Lan truyén cac chéat 6 nhiém trong nudc dudi
dat boi ca hai co ché' djch chuyén va phan tan
thiy déng lyc dugc thye hién bing phuong
phap phin tr hiru han. Mién mé hinh c6
chiéu réng la 555m (theo huong vuéng goc
véi tuyén phan bd cac 16 khoan khai théc cta
nha may Cao Pinh giai doan 2) va chiéu dai

la 1500m (theo hudng song song voéi tuyén
phan b& cac 15 khoan khai thac nay) (Hinh 2).
Ludi phan tir hiru han gbm 3838 nuat va 3700
phan tir cé kich thuwéc 1a 15m x 15m. Van téc
dong chay tinh qua myrc nudc (trén Hinh 4),
hé s6 thdm cua dat da tang chira nuéc 1a
25m/ngay, 45 16 rong hiru higu 14 0.1. Cac nut
trén sdng Hong 1a nit mén bién ¢6 néng 4o
chat 6 nhiém di biét (Hinh 4), cac bién con lai
c6 dong chay chat 6 nhiém vao bang 0. Budc
thoi gian dwoc chon la 1 ngay va da chay mé
hinh cho thoi gian 730 ngay tinh tir khi bt
dau khai thac. Do myrc nude ha thip 6n dinh
chi sau 5 n&m tinh tir khi khai thic nén cac
két qua tinh toan lan truyén ciing c6 thé sir
dung d& danh gid xam nhap cic chat 6 nhiém
tiz thoi diém bét dau dugc thai ra song Hong.
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Hinh 4. Ludi phan tir hiru han mé hinh lan truyén chét & nhiém,

Két qua mb hinh lan truyén chat 6 nhiém 16 khoan khai thic, nhanh nhat la cic 18
thé hién trén cac hinh 5-8 va cho thay chi sau khoan phia nim phia Tay Bic cua tuyén.
vai thang chat & nhiém 43 xam nhap vao cic
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chat 6 nhiém sau 8 thang.
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Dé minh hoa cho viéc xac dinh nong 4o
tuyét d6i qua phéan bd néng d¢ tuong doi la
1ay thi du véi chat 6 nhiém 12 NO; c6 néng
dd trung binh trong nudc thai la 21mg/l va
néu dugc pha loing cung nuwéc song Hong dé
c6 nong 46 la 10.5mg/l. Ciing bdé qua qua
trinh hap thy ciing nhu qua trinh bién déi
NO;. Phan b6 ndong d6 NO, trong nudc dudi
dat trén mién mo hinh thé hién trén Hinh 7

15004

-

Khodng cach (m) (hudng song song vai dudng phan bé cac LK khai thac)

700

600

Khu vuc phan bé
cac LK khai thac

500

400 -

300+

200+

100 +

0

—
0 100 200 300 400 500
Khoang cach (m) (huéng vudng gdc véi ba sdng)

Hinh 7. Phin b& néng d§ NO, sau 2 thang.

Khoang cach (m) (huting song song vai dudng phan b6 cac LK khal thac)

(sau 2 thang) va Hinh 8 (sau 6 thang). Cac
duong phan b6 ndng dd nay chinh la cac
duong phan b6 néng d6 trén hinh 5 va 6
nhung ¢6 gia trj ndng d6 tuyét d6i bing gia
trj tuong d6i nhan véi 10.5 (thi du duong
nong d¢ tuong d6i 0.5 sé tuong ung voi
dudng ndéng d§ NO, tuyét d6i 1a 0.5 x
10.5mg/1=5.25mg/1.)
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4. Két luin

Song Hong khéng chi don thuan cé vai
tro trong giao thong duong thuy, méi truong
canh quan sinh thai, thay lgi, st dung trong
sinh hoat ciia nguoi dan hai bén song, ¢6 thé
khai thac xir ly tap trung lon cdp nudc sinh
hoat, ma con la ngudn nuwdc cung cap cho cac
cong trinh khai thac NDB ven séng Hong. Ty
¢ nudc song Hong trong lugng nudc khai
thac tir cac 16 khoan ven séng rat 16n, cé thé
dat téi trén dudi 90%. Viéc thai rac thai ra bo
sdng va thoat nuoc thai ra song Hong khong
chi gdy mat canh quan sinh thai va gay 6
nhiém nudc séng Hong ma con gay 6 nhiém
NDD, dic biét 1a 6 nhiém nudc khai thac tir
cac 16 khoan khai thac gan sdng (céng trinh
b6 sung tham loc).

Theo két qua md6 hinh lan truyén chat 6
nhiém khéng tinh déh qua trinh trao d6i hap
thu cing nhu khong xét dén sy pha loang
nudc bj 6 nhiém trong lugng nudc dugce khai
thac néu trén thi chat 6 nhiém xam nhip vao
cac 16 khoan khai thic NDD nim cach mép
nudc song Hong vai trdm mét chi sau vai
thing. Diéu ndy sé rat bat lgi cho cac cong
trinh khai thiac b6 sung tham lgc ven séng,
ma tham chi ndm ngay trén cac bai bdi ven
song trong twong lai. Véi muc téc do 46 thj
héa nhu hién nay thi dan cu va cac co quan,
cong s& va xi nghiép sé ting rat nhanh trén
khu vurc ven song Hong va ap lyc vé rac thai
va nudc thai ra sdng sé gia tdng. Vi vay rac
thai va nudc thai hai bén song Hong ndi
chung va khu vic Ha N§i noi riéng can dugc

thu gom xir ly triét dé khéng cho thai truc
ti€p ra song Hong. Truéc mit can tiéh hanh
thu don cac bai rac thai va khong cho tiép tuc
thai nuoc thai ra song Hong & cac khu vuc
gan cac bai giéng khai thac ven song Hong.
Can bd tri cac 16 khoan quan tric chat nudc
NDD khu vyc giira cac bai giéng khai thac
NDD va cac bai rac thai va noi thoat nudc
thai ven séng Hong.

Ghi nhan: Bai bao dugc thyc hién trong
khuén khé dé tai nghién ciru co ban niam
2006-2008 mang ma s0 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
Céo Dinh 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.



