Xac dinh sy dich chuyen cila mgt $d chat @ nhiem
tuf bai rac Nam Son - Thanh pho Ha Noi
vao tang chira nudc

QO DUONG THI THANH THUY
Dai hoc Mé - Dia chat

Bai rac Nam Son, Soc Son, Ha Néi dugc xay dung tu nam 1999 voi to"’ng dién tich gan 85 ha, voi
nhiém vu chinh Ia tiép nhan, xi ly chat thai ran sinh hoat cia Thanh phé Ha Noi véi yéu cau céng nghé
dam bao vé sinh méi truong (Nguyén Thi Phuong, 2015). Tuy nhién, bai rac Nam Son khi vao hoat déng
c6 mét lugng I6n nudc rac dugc tao ra va nguy co thdm ri tir bai rac la rat Ion. Vi vay, rdt can nghién cuu
danh gia sy anh huéng cua lugng nudc ri rac dén chat lugng nudc mét va nudc duci dat vung bai rac
Nam Son. Dé danh gia su tac déng cua nudc thai bai rac, chung téi da tién hanh khao sat thuc dia, 1y
mau, phan tich nudc rac, nuéc mat va nudc dudi dat ving xung quanh bai rac, danh gia su dich chuyén
cla cac chéat 6 nhiém tu bai rac Nam Son vao tang chua nudc khe nut Triat hé tang Na Khuat (t2nk) -
tang chda nudc chinh cta vang nghién cuu. Két qua nghién cuu cho thay, chat luogng nuéc dudi dat
hién tai cta tang chua nudc t2nk tai khu vuc xung quanh bai rac van trong tiéu chuan cho phép cta Bé
Y té déi vdi nudc an uéng sinh hoat. Két qua nghién cuu la co s6 du bao va canh bao sy anh huéng ctua

bai rac Nam Son, cling nhu cac bai rac khac da, dang va sé dua vao hoat déng trong tuong lai.

Pat van dé

Hién nay, cuing véi su phat trién clia xa hdi, cac
bai rac sinh hoat va cong nghiép cling gia tang, cac
bai rac nay it nhiéu cé mét sd anh hudng tiéu cuc
tGi dGi song con ngudi cling nhu moi trudng sdng
xung quanh. Nudc thai ri ra ti cac bai rac chon lap
khéng 16n, nhung lai gay & nhiém rat cao. Nudc ri
rac néu khong x0 ly tot thi cdé anh hudng truc ti€p
dén chét lugng cac ngudn nuéc mat nhu sdng, sudi,
ao, hd, gay 6 nhiém téi cac nguén nudc trong dé ¢
ca nudc dudi dat. Chinh vi vay, nghién ctiu xac dinh
sy dich chuyén cac ch&t 6 nhiém tu bai rac va muc
do &nh hudng cla né vao ngudn nudc trén mat va
nuGc dudi dat 1a can thiét.

Ca sé ly thuyét vé xac dinh su dich chuyén
vat chat 6 nhiém tif ngudn gay 6 nhiém dén nuéc
dudi dat

Céc chat 6 nhiém khi dich chuyén trong méi
trudng dat da, co nhiing diéu kién tu nhién tac dong
dén su dich chuyén cac chat 6 nhiém |a su khuéch
tan dé 1a su cudn theo, sy phan tan,.. Pé danh gia
su di chuyén chéat & nhiém ti nguén gay 6 nhiém
trong nuGc dudi dat, Beruch & Street, 1967; Hoopes
& Harleman, 1967 da dua ra phuong trinh phan tan
thly déng luc médt chiéu nhu sau:
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C - Nong dd chat hoa tan tai thsi diém t (mg/l)

Vx - Toc do clia nudc dudi dat theo phuang x

t - Thoi gian ké tu khi chat hoa tan bat ddu xam
pham vao tang chiia nuéc.

Néng dd C tai khoang cach L ti ngudn cé néng
dd Co & thai diém t, dudc xac dinh theo cong thic
sau (Beruch & Street, 1967):

L-Vy t L+Vxt

C=62—°[erfc( ,_)+exp(%erfc(——)] @)

2VDLE 2VDL ¢t

Trong dé:

Co — Nong do ban dau clia chat hoa tan (mg/l)

L — Chiéu dai dudng tham (m)

Trong qua trinh van dong cha nudc dudi dat
khong thé chia tach qua trinh khuéch tan phan tii va
phan tan cc hoc. Do vay, cac nha khoa hoc da dua
ra mot hé s6 phan tan doc thdy dong luc D, dé xét
dén ca dich chuyén ca hoc Ian khuéch tan. Da&i véi
dong mot chiéu, hé sé nay dudc biéu thi bang
phuaong trinh sau:

D,=a .Vx+D* (3)

Trong do: a_ — Do phan tan déng luc doc

D’ - Hé s& khuyé&ch tan hiiu hiéu

Nam 1990, Neuman ti€n hanh nghién cliu quan
hé gilia dd phan tan déng hoc vgi chiéu dai dong
tham va dudc xac dinh theo cdng thuic sau day:

a_ =0,0175.L"=0,0175.1820"6

y = £ (4)

ne dl
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Hé s& khuéch tan hiiu hiéu D’ cé thé xac dinh
theo cbéng thuc sau:

D'=w.D (5)

Trong do: w — Hé s6 kinh nghiém dudgc xac
dinh bang thuc nghiém va bién déi t 0,5 dén 0,01
(Freeze & Cherry, 1979).

D — Hé s6 khuéch tan

Céc chat 6 nhiém mang theo di chuyén vai téc
dé van déng cla nudc duéi dat, toc do nay xac dinh
theo dinh luat Dacxi nhu sau :

hea 6

Trong do: K- Hé sé'ﬂthéim (cm/s)

Ng - Do rong hitu hiéu
% - Gradien thuy lyc

Két qua tinh toan su dich chuyén cia mot sé
chat 6 nhiém tu bai rac Nam Son vao tang chia
nuéc khe nit Triat hé tang Na Khuat (t2nk) vung
bai rac Nam Son

Vung bai rac Nam Son c6 tang chiia nudc chinh
c6 kha nang khai thac phuc vu cho cac nhu cau
trong vling nghién clu la tang chia nudc khe nit
(t2nk). Theo k&t qua bom nudc thi nghiém cac 16
khoan tham do trong vung cho thay: Muc nudc tinh
thay d&i ti 0,58 dén 7,56 m; Hé s& thdm thay ddi tu
0.00000388 dén 0,0000099 m/s, trung binh 0,00000561
m/s (Bao cao két qua tham do nudc dudi dat cla
Ban quan ly giao théng doé thi 2006).

Bai rac Nam Son nam tryc tiép trén I6p dat
phong héa cla tang chdia nudc nay, néu vat liéu
chéng thadm khong t6t ho&c bai rac bi ro ri thi nuéc
rac sé di chuyén truc ti€p vao tang chlia nuéc va sé
gay nhiém ban tAng chiia nudc. Hién tai trén dia ban
vling xung quanh bai rac Nam Son da cé hé théng
nuéc sach cla thanh phd. Hé théng nudc sach lay
nudc ti cac 16 khoan khai thac nudc duéi dat trong
tang chdia nudc khe nut (t,nk). Tuy nhién, trong vung
van c6 nhiéu hd gia dinh dung nuéc giéng dao khai
thac nudc trong tang chiia nudc nay dé &n udng va
sinh hoat. Do vay, dé danh gia hién trang chét lugng
nudc mat, nudc dudi dat va danh gia sy anh hudng
clia bai rac trong vung bai rac Nam Son, ching toi
ti&n hanh khao sat va ldy mau nuéc tai cac dong
chay trén mat (2 mau), 16 khoan (5 mau) va giéng
dao (14 mau), nudc ri rac (4 mau) (Hinh1).

P& danh gia qua trinh di chuyén va xam nhap
clia nudc rac ti bai rac Nam Son vao tang chia
nudéc Triat trong vung nghién cdu, nhém nghién ctiu
da lya chon va phan tich hai ion Clorua (CI) va ion
Nitrat (NOg’) tai phong thi nghiém cta Bo mon Dia
chat thay van.
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Trén cd sG cac so liéu hut nudce thi nghiém, cac
s6 liéu theo kinh nghiém trong cac sach chuyén
mon da cong bd (C.W.Fetter), ching toi tién hanh
tinh toan su dich chuyén CI- va NO3- tif bai ric Nam
Son vao céc 16 khoan khai thac nudc clia cong ty
cdp nudc va cac giéng dao trong tang chia nuéc
khe nit (tonk) & thai gian sau nlia nam va 1 nam
theo cac cong thiic néu muc 2. K&t qua tinh toan
trinh bay trong Bang 2. Tl két qua tinh todn Bang 2
cho thay:

Hinh 1: So dé cac diém Idy mau nudc
tai vang bai rac Nam Son

Mua mua vGi ham lugng CI- trong nudc rac la
2264,9 mg/l, ham lugng NOg3" la 39,15 mg/l. Trong
khi d6 ham lugng CI- dich chuyén dén cac 16 khoan
va giéng dao dat ti 507,9557 mg/l (KS18) dén
2264,7192 mg/l (KS02), ham lugng Nitrat dat tu 8,8
mg/l (KS 18) dén 39,2 mg/l (KS02).

Mua khd ham lugng CI- trong nudc rac la 3478,3
mg/l, ham lugng NOj3" la 26,35mg/I. Trong khi do
ham lugng CI- dich chuyén dén céac 16 khoan va
gi€éng dao c6 ham lugng dat ti 192,8 mg/l (KS18)
dén 3478,1 mg/l, ham lugng NO5 dat tu 1,5 mg/l
(KS18) dén 26,3 mg/l (KS02).

Nhu vay, néu bai rac Nam Son c6 quy trinh
céng nghé khong dat tiéu chuén, xay dung khong
dung quy dinh hoac dudi day bai rac khéng dugc
gia c6 bang cac vat liéu khong thdm nudc hoac
trong qua trinh van hanh bai rac tai day hé chua
nudc rac bi ro ri,... nudc rac di chuyén vao tang chia
nudc sé lam anh hudng nghiém trong dén chat
lugng nuéc dudi dat tAng chira nudc trién vong cla
ca vung nay.

Panh gia hién trang chat lugng nudc dudi dat
tang chiia nudc Triat vung bai rac Nam Son

Pé danh gia sy anh huéng clia bai rac Nam Son,
cling nhu hién trang chat lugng nuéc mat, nudc dudi
dat trong tang chiia nudc khe nit (t,nk) ving bai rac
Nam Son. Nhém nghién cliu da I8y mau va phan tich
ham lugng ion CI- va NOj3 trong nudc tai gi€ng dao,
16 khoan khai thac nudc, cac sudi va ao hé trong
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Bang 2: Bang két qua tinh toan dich chuyén CI va NOgtir bai rac Nam Son
dén cac giéng khoan va giéng dao xung quanh bai rac Nam Son

Cmkanam | C/1nam Chftanam | C/1nam
L Mila mwa Mira khé
Piém | Chién D
STT | khio m(:;-.llg K (m/s) (n‘;;s) (?;) (m;;s)
sat thim Cr NO3- CI NO3- Cr NO3 Cr NO3
(m)
1 | KS02 [742  [5.61.106 |0000232 |271,5362 |0,0631 | 2252,5802 | 38,9370 | 2264,7192| 39,1460 3459,3700| 26,2067 3478,0223| 26,3479
2 KS04 1209 5,61.10€ |0,000097 |553,8351 0,0537 1706,6813 | 29,5009 | 2112,7542| 36,5201 2621.0206| 19.8556| 3244.,6435| 24,5799
3 | KSO06 1102 |561.106 |0,000051 [483,7524 |0,0249 | 1178,8240 | 20,3766 | 1823,2144| 31,5152 1810,3685| 13,7145| 2790,0852 21,2114
4 | KSO7 [1111  |561.106 |0,000038 |480,5314 |0,0184 | 840,0078 | 14,5355 | 1558,1297| 26,9331 1291,4166| 9,7832| 2392,8838 18,1274
5 KS09 (1893 5,61.10 |0,000055 |1065.8055 |0,0586 791.5413 13,6822 | 1452.3440| 25,1045| 1215.6025 9.2088| 2230.4244| 16,8967
6 | KSI1 [1797 |561.106 |0,000063 |987,8210 |0,0625 | 968,8060 | 16,7463 | 1614,0233| 27,8002 1487,8351| 11,2712] 24787218 18,7777
7 | Ks12 |2672  |5.61.106 |0,000032 |1762,8659 |0,0556 | 1993120 | 3.4452 | 677.3763| 11,7088 3060916 2.3188| 10402746 7.8806
8 KS13 |3068 5,61.10 |0,000048 |2156,9837 |0,1042 392.2716 6.7806 062,7233| 16,6412 602.4276| 4,5637| 1478,4937| 11,2004
9 KS15 (2243 5,61.10€ |0,000079 |1365,3651 |0,1082 10112924 | 17,4807 | 1626,7862| 28,1199| 1553.0834| 11,7654 | 2498,3225| 18,9261
10 | KS16 862 |5,61.106 |0,000217 |337,9704 |00733 | 2230,5154 | 38,5556 | 2263,6876| 39,1290 3425,4941| 25,.0500| 3476,4380| 26,3359
11 KS17 |3036 5,61.10€ |0,000043 |(2124,2158 |0,0905 3154177 5,4522 856,5541| 14,8060| 484.,4000 3,6696| 1315.4453 9.9652
12 | KS18 [3887 |5.61.106 |0.000034 |3047.0198 |0.1022 | 1254786 | 21690 | 507.9557| 8,7803| 192.7026| 14598 780,0885 5.9096

vlung bai rac Nam Saon. TU két qua phan tich thanh
phan hoéa hoc nudc, so sanh véi tiéu chuan chét
lugng (QCVN 01:2009/BYT) cho thdy: Chat lugng
nuéc mat, nudc dudi dat trong tang chiia nuéc khe
nuit (t,nk) hién tai van nam trong tiéu chuén cho phép
cla BYT doi v6i nudc phuc vy cho an udng sinh
hoat. Ham lugng CI trong nuéc dudi dat thay déi tur
2,13 dén 12,8 mg/l, ham lugng NO5 thay déi tir 0,28
dén 1,17mg/l, chi cé ham lugng CI tai sudi Cau Lai,
nGi nudc rac sau xu ly thai ra cé tang cao t6i 136
mg/l, nhung van nam trong gi6i han cho phép.

Két luan

Trong thai gian nghién ctiu nhém nghién cdu di
kh&o sat thuc dia, |1dy mau nudc tai cac 16 khoan,
giéng dao, nuéc mat va nudc ri rac, phan tich 2 chi
tiéu dac trung cho su nhiém ban nudc duéi dat la
Cl-va NO5 clia cac mau nudc nudc trong phong thi
nghiém. Nhom nghién cliu da tién hanh tinh toan duy
bao su di chuyén clia nuéc rac vao tang chiia nudc
vGi hai chi tiéu CI- , NOg™ cho 12 16 khoan khai thac
nudc va giéng dao cla tang chia nudc khe nut
(t2nk) cho thay: Trong mdt nam vao mua mua, ham
ligng Clypip = 507,9557 mg/l; Clpyax = 2264,7192
mg/l; ham lugng NOgz in= 8,7803 mg/l; NO3” max=
39,1469 mg/l. Mua khdé ham lugng Clyipn
=780,0885 mg/l, Clyax = 3478,0223 mg/l; ham
lugng NO3 min= 5,9096 mg/l, NO;” max = 26,3479
mg/l. Nhu vay, néu bai rac khéng dung quy chuén
va trong qua trinh van hanh bai rac ma day bai rac
bi rd i thi chat ban ti bai rac vao tang chidia nudc
khe nit (t,nk) la rat I16n va gay anh huéng nghiém
trong dén chat lugng nuéc dudi dat.
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Thuc té két qua phan tich cho thay, chat lugng
nuéc dugi dat hién tai cla tang chia nuc khe nuit
(tonk) tai khu vuc xung quanh bai rac van trong tiéu
chuén cho phép clia BYT d&i v6i nudc &n udng sinh
hoat. Nudc thai clia bai rac sau khi x0 ly thai truc
tiép ra sudi Cau Lai, mau nudc & do van dat tiéu
chu&n nhung ham lugng CI- kha cao so véi thai diém
chua xa nudc thai ti bai rac.

K&t qua nghién ctiu ciia nhém nghién ciiu 1a co
sG du bao va canh bao sy anh hudng clia bai rac
Nam Son, cling nhu cac bai rac khac da dua vao
hoat ddng, cac bai rac dang chuén bi xay dung can
c6 bién phap quan trdc dé theo ddi va déi phé kip
thgi véi nguy ¢ &nh hudng nghiém trong clia nudc
ri rac ti bai rac vao tang chia nudc dudi dat.
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