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Tém tat: Nhu cau dung nudc ngay cang ting, ngudn nudc ngay cang can kiét va 6 nhiém,
cong nghé khai thac nude thim tir séng véi cac wu diém ndi troi: i) Thu duoc luu lugng
nuée tuong dbi 16n nhy dong tham truc tiép tir séng vao giéng; ii) C6 kha ning xir 1y nude
song nho tang loc thém soéng. Tac gia da thuc hién nghién ctru tai khu vuc x4 Tan Truong,
bén bd song Cam Giang, Hai Dwong. Thuc hién nghién ctru thi nghiém hién trudong va mo
phong dong chay ngam cho thay co thé khai thac nudc tham 6n dinh t61 1330 m®/ng.dém
cho mot giéng don. Bai giéng 5 giéng voi khoang cach giira cac gleng 80 m cho luu lugng
khai thac dat gan 4500 m®ng.dém. Két qua nghién ctru cho thay cong ngh¢ RBF c6 kha
nang khai thac dugc luu lugng nude tham tuong ddi 16n, cd chat luong nude tot, bén ving,
¢6 thé ap dung trong cap nudc phuc vu sinh hoat va san xuét.

Tir khoa: Nudce thdm tir song; Luu luong nude thim; Chat luong nude tham.

1. Pt van dé

Hién nay nhiéu ngudén nudc mit dang bi 6 nhiém nghiém trong vé vi sinh va chét hitu co
[1], doi hoi phai c6 cac bién phap xur Iy phu hop dam bao chat luong nudc dat tiéu chuan
trude khi cap cho ngudi sir dung. Nudc mit thuong c6 chét lwong va trir luong khong 6 6n dinh
va thay d6i theo mua, khé khan trong khai thac va xir Iy nudc. Nude ngdm thudng c6 ham
luong cén nhd, it vi khuén vi tring va c6 chat lwong twong dbi 6n dinh. Tuy nhién, hau hét
nuéc dudi dat co chira sit, nhiéu ngudn nudc dudi dat c6 ham luong mangan va asen cao.
Céc nghién ctru cho thay, chi tinh riéng ving Dong bang song Hong ¢6 dén 7 triéu dan c6
thé sir dung nudc bi nhiém asen, trén toan quéc 1a 11 triéu dan [2]. Khoang 44% sb giéng
chira ham lugng mangan vuot qua tiéu chuan cho phép, va gan 5 triéu nguoi co nguy co sir
dung nudc nhiém cac chat hoa hoc ¢ hai cho strc khoe [3]. Nhiéu ngudn nude ngam khu vuc
Dong béng song Héng nhiém ammoni (NH4*") véi ndng do cao, trong d6 ving bi c6 nong do
ammoni cao, 1én dén 16 den 25 mg-N/L, nhu vung phia Nam Ha Noi [4].

Theo két qua quan tric tai nguyén nude dudi dat caa Trung tam Quan trac va dy bao tai
nguyén nudce (B Tai nguyén va Moi truong) da cong b cho thiy: ¢ khu vuc Pdng bang Bic
B0, Nam B¢ va Tay Nguyén, muc nudc ngam dang giam manh, chat lugng nude ciing cd xu
hudng ngay kém. Nhiéu ving c¢6 hién tuong sut lun, do anh hudng cia viéc khai thac nudc
qua mirc, nhu & TP Ho Chi Minh, Pong bang song Ctru Long, Ha Noi, v.v... Giai phap khai
thac nude tham tir song (Riverbank Filtration — RBF) da dwoc ap dung & Chau Au tir hon
100 nam, nhu ¢ Thuy S§ — 80% nudc udng dugc 14y tir cac giéng RBF, 50% & Phap, 48% ¢
Ha Lan, 40 % ¢ Hungary, 16% ¢ Duc, va 7% ¢ Ha Lan [5-6]. Tai My, gidi phap RBF da
dugc ap dung gan 50 nam [7]. Cac qudc gia khac nhu An Do [8], Trung Québc va Han Quéc
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[9] g4n day di bt dau khai thac RBF dé cung cp nude udng. O nudc ta, cling c6 nhidu giéng
khai thac nude ngam xay dung ¢ gan soéng cho luu lwong lon, nhu ¢ Phu Tho, thanh phd
Tuyén Quang, Quang Ngai, Quy Nhon... Cac bai giéng khai thic nude dudi dat duoc lya
chon xdy dung ¢ gan song khu vuc Ha N01 nhu Bic Thing Long, Gia Lam, C4o Pinh, Yén
Phu, Pdn Thuy, Luong Yén, Nam Du... [10]. Trén pham vi ca nudc, nude tham tur song chua
duoc dau tu nghién ctru tmg dung va chua duoc xem 1a mot giai phap khai thac ngudn nudec.

Trong pham vi bai bao nay, tac giad tp trung nghién ctru kha nang ing dung giai phap
RBF phuc vu cip nudc. Dia diém nghién ciru tai xd Tn Truong, huyén Cam Giang, tinh Hai
Duong, bén bo song Cam Giang. Cac nghién ctru ban dau cho thiy, khu vuce Cam Giang ¢6
tang thAm ven song, myc nudc song thuong 16n hon so voi muc nude ngam, c6 thé khai thac
t6t duoc nudce thim truc tiép tir song.

2. Phwong phap nghién ciru va sé liéu
2.1. Gioi thiéu khu viec nghién curu

Dénh gia diéu kién dia tang, kha ning thim ven séng ¢ khu vuec Cam Giang, Hai Duong

Nghién ctru dir liéu dia chat thay van khu viee Cam Giang, gdm: Ban d6 dia chat thuy
van khu vyc d6 thi Hai Duong trong d6 bao gom khu vye Cam Giang (Hinh 1); So d6 khoi
cau trac dia chat thiy van khu vuc d6 thi Hai duong (Hinh 2); So d6 khdi cac ting chtra nudc
16 héng gh, qp khu vuc Cam Giang (Hinh 3), cho thdy: Cac tang chita nudc gh tai khu vuc
ven song Cam Giang, bao gém céc tram tich song hé tang Thai Binh (aQ23tb) va trAm tich
s6ng-bién—dam léy hé tﬁng Hai Hung (ambQ21-2 hhl), phan bd rong khap trén khu vuc
nghién ctru. Chiéu day tang chira nudc 10n nhét gip tai LK Ford (30 m), LKTD30 (> 17 m);
nho nhat tai LK 58-14 (0,5m); LK CHD4-A gap mai tang chira nu6e gh & do sau 2,9 m, bé
day 10,6 m cit tryc t1ep vao song Cam Giang. Chleu day trung binh toan vung 1a 8,75 m. Ciu
trac dia tang chu yéu 1a cat cac loai, cat pha, cat mau xam, xam den ciu tao mém bo.
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Hinh 1. Ban d6 dia chat thiy van d6 thi Hai Duong.
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Hinh Error! No text of specified style in document.. So d6 khéi cac 16p dia ting gh va qp ciia huyén Cam

Giang.

Soéng Cam Giang ndi séng Thai Binh v6i song Bac Hung Hai. Do anh hudng boi nudc
thai sinh hoat va san xuat khong duoc xir 1y triét dé trudc khi xa ra song, cac thong sd chat
luong nuéc sdong Cam Giang nhu NH4*, NO2~, COD vuot nhiéu 1an quy chuan chat luong
ngudn nudc cap cho sinh hoat. Tram cip nudc Ghé khai thac nudc song Cam Giang da phai
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dimg hoat dong. Nudc cung cip cho déan cu va cong nghi€p trong khu vyc hién dang dugc
chuyén tr thanh pho Hai Duong ve.
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Hinh 4. Mt cat dia chat thity van ngang song Cam Giang.

2.2. Co 56 Iy thuyét va thue tién

Nude tham tur song (RBF) la cong ngh¢ khai thac nude sir dung cac giéng khai thac nude
thim tir ngudn nudc mit nhu song ho. Giéng co ong loc thu nudce duge dat trong tang chira
nu6e. Nude tham loc co thé dugc khai thac trong tang nong 1a ting khong ap. Nudc tham
duoc bd cap truc tiép tir song vao tang chira nude. Nguyén ly b cap nude thim loc tir séng
dugc thé hién trén (Hinh 5). Nudc thim loc cling c6 thé khai thac trong ting chira nudc co
ap & nhitng noi sdng cit truc tiép vao tang chira nudce c6 ap, hodc & nhitng ving ven song,
nude song bd cap vao tang chira nude khong ap, sau d6 vao tang chira nude ¢ ap théng qua
cac ctra s dia chat thuy van.

\Giéng thu
nudc tham

Tang cach nuéc

Hinh 5. Nguyén 1y b cap Nudc tham loc tir song.

Tai cac giéng tham, khi bom nudc tur giéng, nude mit duoc bd cap vao tﬁng chira nudc,
chay vé giéng Tram tich day song, 16p dat da thérn song dong vai tro 1a bd loc tu nhién loai
b6 nhiéu chat 6 nhlem cho chat luong nudc thd tot hon [11 13]. Qua trinh khai thac nudce
thdm, nude vao gleng s& bao gdbm nudc mit va nude ngam ty nhién sin c0 trong tang chira
nudc. Nude ngdm tu nhién khai thac tir hé thong RBF c¢6 chat luong tot hon so v&i nudc
ngém tu nhién khai thac thong thuong, do da c6 hién tugng pha tron nudc mat va nude ngﬁm,
x4y ra cac qué trinh phan @mg lam suy giam cac chit 6 nhiém nhu cac qua trinh oxy hoa khir,
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vi dy thong qua qua trinh suy giam [14] va thay ddi cac didu kién oxy hoa khir [15-16] (Hinh
6).
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Hinh 6. Tong hop cac quy trinh loai bo cac chéat 6 nhiém trong qua trinh RBF.

2.3. Co so xac dinh luu lwong khai thdac nuoc tham

Co sé xéac dinh luu luong khai thac nuéce tham duoc thé hién trén (Hinh 7).

Chénh muc nwdc o N
song va nudc dudi Hinh thai séng Chiéu rong, chiéu
dat sau clia song
Céc yéu to vé ]
A oq 5 5 B Chiéu day, thanh
Xac dinh sng Thanh phan tram UL
ey |U’(I)’ng tich long séng phdn, hé sb tham
nwée tham
tlr séng
T Thanh phan thach
((;]?:é?éct ?'I_l?]m hoc, Chiéu day TCN
o y Murc 6 chira
nuéc cla TCN ——
Hé s6 tham, dan

nudc, nha nudc va
mytc nudce

Khoang cach LK
den sdng

Hinh 7. Co sé xéac dinh Iuu lwong khai thac nudc tham.

Co s cua phuong phap xac dinh luu luong nude tham tir séng 14 dya trén xac dinh moéi
quan h¢ thuy lyc gitra nude song va NDD hodc sirc can thAm & d6i ven long, do 1ong song
cat khong hoan toan vao 16p chira nudc, do ling dong phu sa trén day song va cac 16p thim
nude yéu dudi long song.

2.4. Cac bai toan nghién cuu

Nham danh gia xac dinh vi tri giéng va luu luong khai thac cho 1 giéng, s lugng giéng
va khoang cach giira cac giéng trong bai giéng, tac gia nghién ctru cac bai toan sau:

Bai toan 1: Xac dinh Iuu lugng t01 da co thé khai thac cua mot giéng

Bai toan 2: Xac dinh luu lwong téi da ciia mdi giéng véi khoang cach tir giéng t6i song
khac nhau.
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Bai toan 3: Xac dinh luu luong ti da ciia bii giéng v6i khoang cach giira cac giéng khac
nhau.

2.5. Thuyét minh mé hinh

Gi61 han pham vi mo hinh

Mo hinh mé phéng pham vi 1700 m x 1500 m xung quanh khu vyuc xay dung tuyén mat
cit thi diém tai Xa Tan Trudng, huyén Cam Giang, Hai Duong. M6 hinh duoc chia thanh
17000 6 ludi gobm 170 cot (dx = 10 m), va 100 hang (dy = 10 m) (Hinh 8). Dua theo tai liéu
dia chit thuy vin tong quat cua Hai Duong va s liéu khoan khao sat dia chit thiy van tai
khu vuc thi diém, m6 hinh duoc chia thanh 4 16p, nhu thé hién trén (Hinh 9).

b Lop 2: Tang chira
nuéc gh

= Lop 3: Lop sét

‘\ Lép 4: Tang chiva
nuéc gh

Hinh 9. Cac 16p cua m6 hinh mo phdng theo tai liéu khoan khao sat tai Tan Truong.

Hinh 10. M6t s6 hinh anh khoan 1dy mau va thi cong giéng tai vi tri thi diém Tan Truong.

Véi cdu triic dia ting tai vi tri nghién cru Tan Trudng, tang chira nuéc 16 héng gh duge
ngan cach vdi tang qp2 bang 16p sét, nude dugce tham tryc ti€p tir song Cam Giang trong tang
gh, nghién ctru tham loc qua bo song tai Tan Truong, mo hinh chi mé phong qua trinh tham
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truc tiép tir nude song dén tang chira nude gh. Khoan 1y mau duoc thuc hién ngay 7/5/2020.
Cac mau tang chtra nude duogc ldy theo do sau nhu (Bang 1). Céc thi nghiém xac dinh phan
bd hat ctia cac 16p dia téng tai dja diém nghién ctru da duoc thuc hién. Hinh 13 thé hién phan
bo hat tai 16p cat min & d6 sau 12-12,5 m. Két qua tinh toan cho théy hé s6 tham tai vung
nghién ctru Tan Trudng, Cam Giang thay dbi tir 0,43-17 m/ngdy, d6 rong dao dong tir 0,26—
0,44 (Bang 1). Vi 16p cach nude yéu (sét, bot sét) nam trén bé mat, hé sb tham 1a 0,04 m/
ngdy. Cac dit liéu nay duoc nhap vao mé hinh dé mé phong qué trinh tham.

Bang 1. Két qua khoan khao sat dia tang (Lo Khoan Trung Tam TT).

Két qua tinh hé s6

Pia ting Do sau (m) M0 ta hat thAm (K) tir thi Ket qua tinh toan dg

nghiém sang (m/s) rong
1 Sét
4.24E-07 0,26
2 Sét
3 Cat hat min 4.49E-05 0,45
4 Cat hat min
3.94E-4 0,44
5 Cat hat min
6 Cat hat min
1.67E-4 0,43
7 Cat hat min
8 Cat nho
9 Cat nho 2.6E-4 0,43
10 Cat nho
11 Cat nho
12 Cat nho 1.95e-4 0,44
13 Cat nho
13,5 Sét
14 Cat cd trung 1.81E4 0,44
15 Cat co trl}ng: lan
vun vo soO
16 Sét

16,2 Sét
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Hinh 11. Phan b hat tai 16p 12-12,5 m.

Piéu kién bién ciia mé hinh

Céc bién ty nhién trong pham vi 1ap mo hinh dugc md phong bang cac loai diéu kién
bién. Trong m6 hinh nay sir dung hai loai diéu kién bién sau:

Bién tong hop (General Head)

Bién tong hop, cu thé bién song (RIV package — MODFLOW) dugc gan cho song Cam
Giang. S6 liéu nhap vao cho loai bién nay bao gom cao do6 tuyét ddi ctia myc nudc song, va
hé sb sirc can long song (0,05 m?/d).

Bién muc nude xac dinh (Constant Head Boundary)

Bién muc nudc xac dinh dugce nhdp vao mo hinh tai ranh giéi phia BDong ciia mo hinh,
tai m 1700. S6 liéu cao do tuyét d6i muc nudc dudi dat ciia mod hinh duge ndi suy tir gradient
dong chay do tai muc nudc séng va 16 khoan quan tric trong pham vi khéo sat. Trung binh
gradient dong chay tai khu vuc nghién ctru 1a 0,01 m/m.

Hiéu chinh moé hinh

M5 hinh dugc hiéu chinh bang phuong phap thi dan dé giam su khac biét giita cao do
tuyét d6i muc nudc duoi dat quan tric va cao do tuyét d01 muyc nuéc do mo hinh tinh toan
tai 4 160 khoan quan tric. Trong qua trinh hi€u chinh, hé s6 thim trung binh, hé s6 strc can
10ng song, hé s6 nha nude dan hdi duoc hiéu chinh.

3. Két qua va thao luin

3.1. Két qua mé hinh

Bai toan 1: Xac dinh luu luong tdi da tai giéng khai thac

Bai todn nay duoc mo phong véi giéng don doc lap, khoang cach tir giéng tdi song 1a 50
m. Bai toan dugc mé phong vaéi 2 truong hop.

Truong hop 1: Bai toan gia dinh, giéng dugc bom véi do ha thap muc nudc t6i da la 11
m, cach day cua tang chira nuge 2 m. Két qua md phong (mo6 hinh da hiéu chinh) cho thay
luu luong khai thac toi da tir ting chira nude gh c6 thé dat duoc 13 Qmax = 2013 (m¥/ngay),
nhu dugc thé hién trén (Hinh 12).
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Hinh 12. D6 ha thap téi da 11 m.

Truong hop 2: D6 ha thip an toan trong thiét ké giéng 1/3 chiéu day ting chtra nudc,
hodc t6i da 5 m tir mai tang chira nudc. Do mo hinh Téan Trudng c¢b 16p cach nudc day 2 m
trén bé mat. Nén do ha thap toi da 1a 7 m tir mat dt, luu lugng khai thac dat duoc 12 Qmax =
1330 (m*/ngay) (Hinh 13).
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Hinh 13. D6 ha thap trong thiét ké giéng va dit may bom 7 m.

Bai toan 2: Xac dinh luu luong t6i da cta giéng khai thac voi khoang cach tir song khac
nhau

Luu lugng khai thac ti da cua giéng voi khoang cach to1 song khac nhau dugc tinh toan
cho két qua thé hién ¢ (Bang 2 va Hinh 14). Két qua cho thay, vdi khoang cach tir giéng toi
song giam tir 200 t6i 25 m, luu lugng khai thac thu duge ting tir 1139 1én 1568 m®ng.dém
(Hinh 15).

Bang 2. Khoang cach tir giéng téi song va luu lugng khai thac tbi da.

Khoang cach tir giéng téi song (m) Téng luu lwgng (m/s) Luru lwong mdi giéng (m3/d)
25 1.82E-02 1568
50 1.64E-02 1421
75 1.539E-02 1330
100 1.48E-02 1275

200 1.32E-02 1139
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Hinh 14. So 46 md phong giéng v6i khoang cach tir giéng dén song khac nhau.

Khoang cach giita cac giéng vdi song

,_\
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/
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Luu luong ti da ciia mot giéng
Qmax (mé/ngay)

0 25 50 75 100 125 150 175 200 225
Khoang cach tir giéng dén song

Hinh 15. Luu lugng khai thac t6i da cua giéng véi khoang cach téi song khac nhau.

Bai toan 3: Xac dinh luu lugng t6i da cia bai giéng khai thac véi khoang cach gitra cac
giéng khac nhau

Luu lugng t6i da tai bai giéng v6i khoang cach gilra cac giéng khac nhau dugc tinh toan

cho két qua thé hién trén (Bang 3 va Hinh 16, 17). Két qua cho thiy, v6i bai gleng t6i 5 giéng,

khoang cach gitra cac giéng 1a 80, luu lugng khai thac téng cong cla béi giéng dat 4485

m?®/ng.dém, v&i khoang cach giita cac giéng 1a 50, luu lugng khai thac téng cong giam, dat
3997 m3/ng.dem.

Bang 3. Két qua tinh toan Iuu luong t6i da cho ca bai giéng.

Khoing cich giira cic giéng: 80m Khoing cich giira cic giéng: 50m
Bai giéng Téng luu luwgng Luu lwgng méi Téng luu luwgng Luu lwgng moi
(m3/d) giéng (m3d) (m¥/d) giéng (m3/d)
1 giéng 1330 1330 1330 1330
2 giéng 2219 1110 2218 1109
3 giéng 2911 970 2886 962
4 giéng 3772 943 3310 828

5 giéng 4485 897 3997 799
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Hinh 17. Luu lugng tdi da cia mot giéng trong bai giéng (m%ngay).
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Hinh 19. So @5 m6 phong giéng vai khoang cach giita cac giéng 1a 50 m.
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4. Két ludn

Két qua md phong dong chay ngam xac dinh luu lwrong khai thac tai dia diém nghién ctu
dién hinh ap dung cong nghé RBF tai Tan Truong, bén bo song Cam Giang (séng dao Bic
Hung Hai), Hai Duong, cho thay c6 thé khai thac nudc thim 6n dinh Ién t6i 1330 m®/ng.dém
cho 1 giéng don, bai giéng 5 giéng voi khoang cach gitra cac giéng 80 m cho luu lugng khai
thac dat gan 4500 m®/ng.dém.

Ap dung cong nghé RBF, khai thac nuéc sbng qua téng thdm loc thém song thu duoc
nuée voi luu luong dang ké va cé chét luong t6t hon nho tang loc ven séng. Cong ngh¢ RBF
déc biét co y nghia ¢ cac khu vue han ché khai thac nudc dudi dit va c6 ngudn nudc mit co
chat luong kém, yéu cau xt 1y phirc tap, nhu ¢ khu vuc Cam Giang Hai Duong. Két qua
nghién ctru gop phan chimg minh cong nghé RBF ¢6 the duogc 4p dung nhu mot gidi phéap
ngudn nudc méi phuc vu cip nudce sinh hoat va san xut. _

Két qua nghién ctru con han ché, chua bom thu véi cac dai luu lugng khac nhau dé co
thém dir 1iéu hiéu chinh m6 hinh, chua tién hanh ldy mau phan tich ddng vi dé xac dinh dugc
ty 1& nwdc mit nudc ngam trong nudce tham khai thac tir giéng thi nghiém. Can thiét tiép tuc
nghién ctru gop phan hoan thién cong nghé

bong gop cho nghién ciru: Xy dung y twong nghién ctru: B.T.H.; Lua chon phuong phap
nghién ctru: B.T.H., H.T.N.A_; Thu thép, phan tich, xtr 1y s6 li¢u: H.T.N.A., N.T.H.; Viét ban
thao bai bao: N.T.H., B.T.H., H.T.N.A.; Chinh stra bai bao: B.T.H.

Loi cam on: Bai bao nay duoc hoan thanh trong khuén khé thuc hién Dé tai nghién ctru theo
Nghi dinh thu gitra B Khoa hoc Cong ngh¢ Viét Nam va B Nghién ctru va gido duc Cong
hoa lién bang Dirc, ma s dé tai 60.GER—19: “Nghién ctru img dung va phat trién cong nghé
khai thac nudc tham tir song & Viét Nam phuc vu sinh hoat va san xuat”.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Evaluation of the effectiveness of improving water quality by
appying riverbank filtration technology
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Abstract: The demand for water is increasing and the water source is increasingly depleted
and polluted. Riverbank filtration (RBF) technology with outstanding advantages: i) A
relatively large volume of water could be obtained by direct infiltration from the river into
the well; ii) Capable of treating river water by the riverbed filter layers. The author
conducted the research in Tan Truong commune, on Cam Giang riverbank. Conducting field
experiments and simulating underground flow shows that stable seepage water up to 1330
m?3/day can be extracted for a single well. The 5-well well yard with the distance between
the wells is 80 m for the exploitation flow of nearly 4500 m®/day. Research results show
that RBF technology can exploit relatively large infiltration water volume, good water
quality and sustainability, and can be applied in water supply for domestic and industrial
uses.

Keywords: Riverbank filtration; Seepage water flow; Filtration water quality.



