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Tém tit
Dic diém néi bt cua cdc vimg ven bién la nhu cau cap nwéce 16m do mdt dé dan
$6 cao, cdc tang chita nuée thirong mong va bi xam nhdp man. Chinh vi vdy, thiét ké
xdy dung hé théng cdp nude dudi dat cho nhitng vimg nay doi héi dam bao luu lwong
khai thac nhung khong gdy ra xam nhap man. Swr dung loi giai giai tich glal | phuong
trinh vi phdn van dong ciia mede dwdi dat trong tang chita mede ven bién ton tai ranh
gidi mdn nhat va phirong phdp quy hoach tuyén tinh va iing dung vao viing nghién ciiu
tinh Ninh Thudn da xdc dinh dwoc luu lwong 16i wu ciia cde 16 khoan khai théc nham
tranh xam nhdp man trong qua trinh hut nuoc.
T khéa: T6i vu; Xam nhdp man; Khai thac nudc dudi dat; T?mg chira nudc ven
bién; Tinh Ninh Thuéin
Abstract

Optimization of groundwater abstraction for mitigation of saltwater intrusion of
water wells in coastal aquifers: A case study in Ninh Thuan province

TBypical characteristics of coastal area are the big demand of water supply due
to density population and coastal aquifers with fresh-salt water interface. Therefore,
design and construction of water wells in this area is the need to avoid the salt
water intrusion. Using the analytical solutions from governing equation of motion
of underground water for coastal aquifers with fresh-salt water interface, the linear
programing and applying to Ninh Thuan province is to determine the maximum
pumping rates of water wells which avoiding salt water intrusion during pumping.

Key words: Optimization; Salt intrusion; Groundwater abstraction; Coastal
aquifers; Ninh Thuan province.

1. Pit van dé

Ninh Thuan 1a mot tinh ven bién
thu¢c Nam Trung B¢. Pay la vung cé khi
hau khéc nghi¢t chiu anh hudéng ning né
cua han han va xam nhap man (XNM),
trong d6 c6 XNM ctia céc tang chita nudc
(TCN) ven bién. D¢ xuét cac giai phap
cong nghé nham khai thac bén viing nudc
dudi dt, giam thiéu XNM s& gép phan
vao khai thac bén viing nudc cho cac TCN
thudc dai ven bién mién Trung trong d6 c6
tinh Ninh Thuan. C6 nhiéu giai phap duoc
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dé xuét dé tang cuong khai thic nudc dudi
dat trong ving nghién ctru dé bd sung su
thiéu hut ngudn cung cip trong mua kho.
Céc giai phap d6 c6 thé ké dén o 1a dé
xuat bo xung nhan tao cho nudc dudi dat
(Nguyén Thi Kim Thoa, 2006), xay dung
twong chin ngdm (Nguyén Quédc Diing,
2019) [1]. Tuy nhién céc giai phap d6 déu
doi hoi 1am tang ngudn bd cap va trit nude
dé ¢am bao khai thac vao mua khé va diéu
ndy thuong duge thuc hién ¢ ving nim
sdu dat lién, xa bién. Dac diém ndi bét cla
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cac ving ven bién 1 nhu cau cap nude 16n
do mat do dan sb cao, cac TCN thuong
mong va bi XNM. Chinh vi vy, thiét ké
xdy dung hé thong cap nudc dudi dat cho
nhimg ving nay doi hoi dam bao luu lugng
khai thac nhung khong gay ra XNM.

Bai toan t6i wu vé luu lugng khai
thac da duoc dé cap nhiéu trong cac cong
trinh nghién ctru khac nhau nhu Hallajji
et al., 1996; Mantoglou, 2003. Ngay ca ¢
Viét Nam, bai toan quy hoach tuyén tinh
dé tinh toan luu luwong khai thac téi wu
cling da duogc ap dung cho céc giéng khai
thac nudc dudi dat thudc nha may nudc
Mai Dich (Pham Quy Nhan, Tran Vin An,
2004) [4]. Van dé dat ra ¢ day chinh la
tinh toan Iuu lugng khai thac tdi uu cho
cac giéng khong chi téi vu vé luu luong
khai thac ma dong thoi khong gay ra dich
chuyén ranh giéi man nhat (RGMN) trong
cac TCN nay.

Phuong trinh vi phan van dong cua
dong tham trong d&i mén - nhat

Hinh 1 minh hoa cho su phéin bd
nudc trong ving ton tai RGMN va cic ky
hiéu duoc thé hién trong hinh vé:

Hinh 1: So dé phin bé RGMN va cdc ky
hiéu trong TCN (Mantoglou, 2003)

b (x,y): chiéu sau 16p nudc nhat tinh
tir mat thoang dén RGMN

Nghién ciru

£ (x,y): chiéu sau 16p nudc nhat tinh
tor mat nudc bi€n (mat chuan 0 - 0) dén
RGMN

h,(x,y): ¢Ot ap luc cua 16p nude nhat
tinh tor mat ddy TCN

Ddi 1: @61 nude nhat hoan toan

DGi 2: d6i chuyén tiép nudc min
nhat tinh tir d61 nwéc man hoan toan dén
dé1 nude nhat hoan toan

L: chiéu dai TCN tinh tir d6i 2

B: chiéu rong TCN

q: lvu luong don vi chiéu rong dong
tham tir bén ngoai vao TCN va dugc tinh
bang g=V /BV =N A

V.: luu lwong cung cip thdm trong
mdt don vi thoi gian

N_: muc do cung cap thAm trong mot
don vi thot gian

A: dién tich phan thu nudc cung cap
tham (thuong la vung 16 c6 kha nang cung
cap tham cao cho TCN)

(x,y): toa d6 diém nghién ctru

Déi chuyén tiép ranh gi¢i man nhat
trong TCN dugc gia thiét phan chia thanh
2 d61 16 rét la d61 nudec man va dé1 nude
nhat

h, -d=0¢ (1)
Trong do
5= 0025

P

p, la mat d§ nuéc méan va p . la mat do
nudc nhat

Phuong trinh vi phan van dong cua
nudc dudi dat trong doi nudce nhat (d61 1)
trong trang thai van dong 6n dinh la:

Oox " ox

ay

Phuong trinh vi phan van dong cua
nude dudi dat cua 16p nudce nhat trong d6i

i(Kh %)+£(Kh_/%)+N—Q=O ()
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Nghién cuu
nuéc hon hop (d6i 2) trong trang thai van
dong on dinh Ia:

Oh,
%)

Kb% +N-0=0 (3
Ox ox oy Oy =00

Trong d6i 1: b = h,

Trong d6i 2: b = h d+<&@)

Ca 02 phuong trmh (2) va (3) c6 thé
thé hién theo dang phuong trinh (3). Theo
Strack (1976), dd dinh nghia ham thé
nang nhu sau:

Trong déi 1:

A1

0 =5[h_f—(1+5)d2]
Trong doi 2:

o (1;;)(}1 ~d)

(5)
Tai vi tri cia chan lu6i rpén, khi ma
¢=d thi phuong trinh (1) c6 thé nhan dugc:
h,=(1+d)d
Tu phuong trinh (2), (3) va (5), ham
thé nang thoa man Phuong trinh vi phan
lién tuc cua dong tham nhu sau:

0 00 0 00
a(K — j Gy(KEJ+N 0=0 (6)
Trong do:
d: ha‘}m tl}é nang trong moi trudng
mat d tham dong nhat
~ K: hé s6 thim cua TCN, TCN dong
nhat
N gi4 tri cung cap tham bé mit phan
bo deu
Q: luu lugng hiit nuée tir cac 16 khoan
q: la lu'l} luong don vi theo chiéu
rong dong tham chay tir bén ria va khong
phu thudce theo truc y
Véi cac diéu kién bién nhu sau: (1)
tai duong bo bién néu khi (x = 0) luc d6
¢=0vad(x,y) =0 (2) tai bién cach nudc
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dong chay hudng vé phia vudng goc véi
bién s€ bang 0 tirc lél
qo—Kb——Ohy —Ovanhuvaya =0

3. Loi giai cua phwong trinh vi
phan véi cac diéu kién bién khac nhau

- Mién thdm ban v6 han bién cap
nuoc loai 1 1a duong bo bién

- Mién thdm gi6i han béi bién cap
nudc loai 1 1a bién va 02 bién cach nudc

- Mién thdm gi6i han béi bién cép
nudc loai 1 1a bién va 03 bién cach nudce

Dung phuong phap chiéu anh va
cong dong, nghi€ém cua phuong trinh vi
phan cho céac truong hop khac nhau dugc
thé hién nhu sau:

3.1. Trong truwong hgp TCN bdn vo
han véi mét bién cip nwdc la bo bién, so
lwong 16 khoan M va lwu lwong cdc 16
khoan dwoc xdc dinh

Néu K, N, Q duoc biét trong truong
hop TCN ban v6 han véi mot bién cip
nude 1a by bién va cac bién cach nudc
khac nhau thi phuong trinh (6) c6 thé
dugc giai bang phuong phap giai tich
hodc phuong phép sé. Khi ham duge xac
dinh thi tai d6i RGMN ¢6 thé duoc tinh
tir phuong trinh (4) va (5) nhu sau:

D6i 1
£=d Z=0 g2 < @
DG6i 2
20 — —
¢ = \[5(1+5) Z=d=¢ )
OS CD (1+5)6d2

Gia tri ap luc bé mit s& nhan duge
béi 1
he =20+ (1+ 8)d?

(1+5)5d2 <0

bsi2
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0<®< (1+6)6

260

hy = \/ Rl

Vi tri ctia chan ludi man c6 thé duoc

xéc dinh bang cach giai phuong trinh xé4c

dinh khi gia tri ham cua phuong trinh
khong duong thang nhu sau:

O(xp,y:) =——

Nhu d3 biét & muc trén phwong trinh
vi phan lién tuc ctia dong thdm (6) c6 thé
duoc giai biang phuong phap sd (vi du
phan mém MODFLOW). Trong mdt s6
truong hop noi ma TCN phan bé dang
chit nhat, hé sb thim K va TCN déng
nhat, gia tri cung cap tham N 1a phan b6
ddng déu va gia tri luu luong thim don
vi tir bén suon 1a khong do6i va doc lap
theo tryc y, thi phuwong trinh d6 c6 thé giai
bang phwong phap giai tich.

— 4 (®)

(1+ 5)8 dz (9)

a) Trong truong hop TCN ddng nhit,
ban vo han, khong c6 cung cip thim (N =
0), c6 M 16 khoan hit nude véi luu lugng
la Q v6ij=12,...M.

nimag = 0, mimag = 1
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6000} ’

40001 %
=/

2000F ;/

\ X
2000} " Giéug khoan gic

4000

-60001

%0 o

2000 4000 6000 8000 10000 12000 14000 16000

Hinh 2: TCN ven bién gidi han boi mét
bién cip nwéc va 3 bién cich nuéc: Hé
s0 chiéu anh déi véi bién cdp cho mét lan
chiéu mimag = 1, H¢ s6 chiéu anh doi voi
cdc bién cdch nwéc véi so lan chiéu la 0
nimag =0

Trong truong hop nay, Strack (1976)
va Cheng et al. (2000) cling da giai
phuong trinh vi phan lién tuc va dugc

Nghién ciru
nghiém nhu sau:

q)(x y) _x+ ZM Qj [(X xj) + y y]

j 14,”( (e 3) ] (10)

Trong do (x,y), ]=1.2,..,M la toa do
céc 16 khoan. L0’1 giai nay dua vao phuong
trinh cua Thiem (1906) vdi luu ¥ ring 16
khoan 4o chiéu dbi xing qua bién cap
nudc (dudng bd bién) cb toa do 1a (- X Y)
12 16 khoan ép nuéc véi luu lugng la Q

Vo1 _]—1,2,....,‘M. Gia tri Ex’ duoc tinh cho
truong hop ton tai dong tham tir bén suon
vao (Bear, 1972).

b) Trong trudng hop néu khong 6 15
khoan, phuong trinh (9) va (10) cho thay
rang ludi min nim song song va cich
duong bo bién mot khoang céch.

(1+ 6)6d*K
2q

Xz = Xmin =
¢) Khi c6 16 khoan hut nuéc ludi man
s& di chuyén vé 16 khoan va hinh dang
ludi man sé€ dugc xac dinh béng cach giai
phuong trinh (9) dé x4c dinh theo ham

3.2. Loi gidi gidi tich vé xam nhap
mdn trong cdc TCN phéan bo hivu han
mét bién cip nwéc va hai bién cich nwéc
song song nhau

Phuong trinh (10) dugc dua trén gia
thiét TCN ban v6 han véi mot bién cp
nuéc H=const 12 dudng bd bién. Trong
phan 16p cac trudng hop, cac TCN ven
bién 14 chira nuéc hitu han nén can xac
dinh 101 gidi trong cac truong hgp nay.
Duéi day la 101 gidi trong truong hop
TCN hitu han hinh chit nhat mét bién cap
nudce va ba bién cach nudce.

Trong trudng hop néu chiéu anh qua
céc bién cach véi 1 1an chiéu nimag=1 va
bién cap véi 1 lan chiéu mimag=1. Luc
nay ta s& c6 06 15 khoan cép nuée va 06 16
khoan hut nudc (Hinh 3)
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Nghién cuu

nimag = 1, mimag = 1
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Hinh 3: TCN ven bién gioi han boi mot bién cap nwoc va 2 bién cach nwoc song song nhau phéan bo ¢
Phia Bac va phia Nam viang nghién cwru: H¢ so chieu anh doi voi bién cap voi so lan chieu mimag = 1,
hé so chiéu danh doi voi cdc bién cdch nwoc voi so lan chiéu la nimag =1

Béng phuong phép cong dong ta cé:
q)(x’y) — %x + ZM Q] [(X x]) +(y y]) ] ZM Q} (x x]) +(y+y})

J 14”K (x+x,) +(y- y}) g 14”K (x+x,) +(3’+3’J)
Ly 9, (x_xj)2+[y_(23_3/'j)] Lym 9 (x_xj)2+[y_(ZB+J’j)]2 (11)
Jj=1 41'[1( (x+xj)2+[y—(ZB—yj)] j=1 47'[1( (x+xj)2+[y—(ZB+yj)]2

+ M QJ (x_xj)2+[y‘(—23+J/j)] . Q; (x—xj)2+[y—(—25’—yj)]2
It Ce+xp)?+[y—(-2B+y;)12] 7 e (e+a)2+[y—(-2B-y;)]

Trong d6 B 14 chiéu rong TCN

Neéu so lan chiéu nimag > 1 thi ta cé két qua 101 giai nhu sau:

_ o o [G=x) +(-y)° O 1 [ +(r=y)”
O (x, y) —%X+ Zﬂwuan [(ij) 2 (- yj) ] 29414an (x+xj) +(y- yj)

anmag{ M 9 [(x—xj)2+[y—(2nB—yj)]2} Ly QJ [(x—x].)2+[y—(2nB+yj)]2 (12)
J= 147TK (x+xj)2+[y—(2nB—yj)]2 J 147TK (x+x)2+[y—(2nB+y;)]?

LyM 9y o |G+ ly=(z2nBy))P® Lym Y o |G Hly=(2nB-y)))”
J 14711( (x+x/)2+[y—(-2nB+y;)]? J 147':1( (x+x)2+[y—(-2nB-y;)]?

3.3. Loi gidi gidi tich vé xam nhdp mdn trong cac TCN phdn bo hitu han mgt bién
cdp nwdc va hai bién cdach nwdc song song nhau, mgt bién cdach nwoc phéin bo vuong goc

nimag =1, mimag = 2

8000 T T T T T T
v v v v v v
GO00F 1
a a a a a a
4000F 1
2000
v v v v v v
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a a a a a A
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v v v v v v
-6000 -
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8000 L L " L L L
-15000 -10000 -5000 0 5000 10000 15000

Hinh 4: TCN ven bién giéi han béi mft bién cap nudc va 02 bién cdch nuwéc song song nhau phéin bo 6
Pphia Bac va phia Nam vang nghién ctru, 01 bién cdach nwoc 6 phia Dong: Hé so chieu anh doi voi bién
cap voi so lan chiéu mimag = 2, H¢ so chiéu anh doi voi cdc bién cdch nuwdce voi so lan chiéu nimag = 1
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CD(xy)——x+ x(L——) +ym

J=1%4nk

Nghién ciru

In[ (x+xj)2+(yyj)2
(x+xj)2+(y—yj)2

M Qi [x-(2L- x])] +(y- y])] N QJ [x—(2L+xj)]z+(y—yj)2
J=1 amk [x— (2L+x]] +(y- y]) J 147TK [x—(ZL—xj]2+(y—yj)2
LyM Q, [(x xj) +(y+y,) ] yM Q. [[x—(ZL—xj)]2+(y+yj)2
1 147TK (x+xj)2+(y+yj) J 147TK [x—(2L+xj]2+(y+yj)2
ZM Q] [[x+(2L xXj) +(y YJ)] anmag{ZM Q} (x—xj)2+[y—(2nB—yj)]2 }
J= 147"-'K [x+(2L+xj] +(y y]) J= 1411'1( (x+x))2+[y—(2nB-y;)]?
. ZM Q. In [[x—(2L—x})1*+[y—(2nB-y;)]? ZM QJ x+(2L—xj)]2+[y—(2nB—yj)]2
J=ank  [[x—(2L+x)) 2 +[y—(2nB-y))12 j= 14n1( [x+(2L+x;)]2+[y—(2nB-y;)]? (13)
+ZM Qi In [((x—xj)%+[y—(2nB+y;)I? ZM QJ Jc—(ZL—xj)]Z+[y—(2nB+y]-)]Z
J=14mK | (x+xj)2+[y—(2nB+y;)]? J 141TK [x—(2L+x;)]2+[y—(2nB+y;)]?
. ZM Qi In [[x+(2L—x;)1?+[y—(2nB+y;)]? ZM Q] (x—xj)z+[y—(—2nB+yj)]2
J=1ank | [x+(2L+x})1?+[y—(2nB+y;)]? = 1411:1( (x+x)2+[y—(—2nB+y;)]?
LyM O [[x—(2L-x;)]2 +[y—(-2nB+y;)]? ] s O [[x+(2L—xj)]2+[y—(—2nB+yj)]2]
J=Vamk | [x=(2L+x)) 12 +[y—(~2nB+y))2| < Vi [x+(2L+x))] +[y—(-2nB+y;)]*
+ZM Qj In [(x—xj)?+[y—(-2nB-y;)]? ZM Q] [x—(ZL—x]-)]2+ y—(-2nB-y;)I?
J=14rK | (x+xj)%+[y—(-2nB-y;)]? J 14111( [x—(2L+x;)]2+[y—(-2nB-y;)]?
M Qj [[x+(2L—x})1%+[y—(-2nB-y;)]?
T 2j= 14 Kln | [x+(2L+x;)]12+[y—(-2nB-y;)]?
‘ Gia tri dugc dua} Vélo’céng thure k‘hl X (Q1,Q2, 0, Q) <x;.i =1,..M
ton tai gia tri cung cap tham. L la chiéu M
|- A X j=1 Qj = Qtotmax
dai phan bo TCN (14)

4. T6i wu hru lwong khai thac cia
cac 16 khoan hut nuée

bat Q; 1=1,2,...,M 1a luu lugong cac
16 khoan hut nuéc trong TCN ven bién.
Toa dd (x;;y,) 1=1,2,...,.M cua cac 16 khoan
1a biét trude. Bai toan dat ra & day 13, tong
luu luong khai thac caa cac 16 khoan gan
RGMN 1a 16n nhét nhung su dich chuyén
RGMN khéng vuot qué vi tri ciia cac 16
khoan khai thac.

Nhu vay, ndi dung ctia bai toan t6i wu
dugc thé hién bang cac cong thirc nhu sau

Ham muc tiéu:

Max Q,~Q,tQ,+..HQ,,
Diéu kién rang budc:

Qi < Qi,max,i:l,...M
Q; >0i=1.M
Trong do:
Q. i=1,2,...M: Luu lugng cia céc 16
khoan hut nudc

Qtot

hut nudce

: tong luu lugng cua cac 16 khoan

X toa d6 x ma tai do ton tai chan
lud1 man

Diéu nay ciing doi hoi gia tri thé ning
tai 16 khoan phai 16n hon gia tri thé ning tai
chan ludi man, tire 13 @ (x;, y;) > F22 42
. Ciing can luu y rang céc phucmg trinh
(10), (11), (12) va (13) ¢o thé hién theo
dang cong thurc nhu sau:
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N i
O(x;, ;) = %Xi + X ( —x;) + X5, AiQ;

Trong do:
1 )y
Aij = g 0L (x+xj)2+(y—yj)2]
Chung ta biét thé nang tai chan ludi
mian 13 va nhu vay dé tranh XNM vao 15
khoan, ham rang budc s¢€ 1a

OCx,y) > O, =22 (16)

Y, A;Q;>Bi=1,..M (17)
Trong do:

08 a4, N (%
Bi=—=—d Kx‘+1<xl( 2)

’ Do diéu kién rang budc (17) 1a ham
tuyén tinh vd1 ham muc tiéu la . Luc nay
bai toan toi uu co6 thé thé hién nhu sau:

Ham muc tiéu: Max:

Qtot =01+ Q2+ Q3+ -+ Qy
Piéu kién rang budc:
M14ijQ;>B;, i=1,..M

M

Qj =< Qtot max
1

(18)

A5

Qi,max,i:l,...M
Qi 2 0,1 = 1, ..M
Bai toan t6i uu ndy c6 thé giai bang cong
cu MATLAB hodc SOLVER trong EXCEL

TOHITU LU LUQNG KHAI THAC CUA CAC LO KHOAN TRANH XAM NHAP MAN

LK2 1600 270

I 1 (Kg/L)
AL1Q1.42202 ps 1025 (Kg/L)
0o 00 0 a 0.025

Chiéu ddy ldp nudc man (d)
Lugu lirgng dow vi bén suom (q)
Gid trj cung cip thim (N)
Chidu d3i TCK (L)

11§ 5é thim (K)

Al A2
00001 -0.0001 x1 26

x2 2L3m

Bl b2
00 04

M| sheetl . Shestz sheets T

12 (m)
0.7 (m2/ng)

3000 {m)

(15)

Lay vi du ving Ninh Thuan

Trong vung nghién ctru ton tai 02
TCN ¢6 trién vong d6 1a TCN Holoxen
va TCN Pleistoxen. Tuy nhién, khu vuc
gan trung tim TP. Phan Rang - Thap
Cham TCN Pleistoxen gan nhu bi man
(TDS>1g/L). Pdi véi cic co s truong
hoc, bénh vién, cong $0,...thiéu nguén
nude cap vao mua kho 1a rat nghiém trong.
Chinh vi vay, nhom tac gia lya chon TCN
Holoxen trong vung nay dé thiét ké, tinh
toan t6i wu cho mot cong trinh cap nudc
dudi dat dam bao khai thac bén vimng va
khéng bj XNM. So d6 vi tri cac 16 khoan
khai thac du kién xem trén hinh vé

Pidu kién bién loai |

LK2 (1600, 270)
O (0, 270)

LK1 (1500, 0)

O (0, 0)

Hinh 5: So db vi tri cdc 16 khoan khai thdc
dw kién TCN Holoxen viing Ninh Thudn
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Hinh 6: Két qud cong cu SOLVER trong EXCEL gidi bai todn t6i wu lwu lwong khai thdac
trdnh XNM
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Cac thong s duoc dua vao tinh toan
bao gom:

Toa d6 cua cic 16 khoan du kién
thlet ké 1a LK 1(1500;0); LK2(1600 270).
Chiéu day TCN la lop nudec mdn d = 12
m. Luu lugng don vi dong thim bén suon
la 0,7 m*ng. M6 dun gia tri cung cap
tham cho TCN 14 0.001 m/ng Chiéu dai
TCN la L =3500 m. Hé s6 tham cua TCN
la 35 m/ng

Két qua st dung cong cu SOLVER
trong EXCEL dé g1a1 bai toan quy hoach
tuyen tinh 1a Q1 cia LK1 1a 152 m?/ng;
Q2 cua LK2 1a 130 m*/ng

Hinh 6 ciing cho thay, thay d6i vi tri
cuia cac 16 khoan khai thac dm voi RGMN
cling 12 mot giai phéap thay doi luu lwong
khai thac cho phu hop véi nhu céu.

5. Két ludn

Ket qua nghién ctru lya chon khai
thac t6i uu nham tranh XNM dbi véi cac 16
khoan khai thac nudc dlrrcn,dat cac TCN ven
bién co thé rut ra mot s6 két luan nhu sau:

Khai thac nudc dudi dé:tt cac TCN
ven bién can xem xét van d¢ XNM, toi
uu hoéa luu lugng khai thac dam bao luu
lugng khai thac bén viing 1 yéu cau cap
thiét cho céc cong trinh khai thdc nudc
duéi dat trong cac TCN ven bién.

DPbi voi cic cong trinh khai thac
nuéc dudi dit cac TCN ven bién dang
hoat dong, xem xét tinh toan lai luu luorng
khai thac dam bao tranh XNM la rat can
thiét boi su thay dbi cac yéu to cung cap
tham, dong tham bén suon trong bdi canh
BDKH. Pbi véi cac cong trinh khai thac
dy kién, vi tri cua cac 16 khoan khai thac
d6i v6i RGMN ciing nhu tinh toan luu
luong khai thac cho phu hop véi nhu cau
cAp nudc 1a rat can thiét.

Két qua lya chon khai thac téi wu
nham tranh XNM d01 V6i cac 16 khoan
khai thac nude dudi dat cac TCN ven bién
vung tinh Ninh Thuan phuc vu cap nudc
cho co s& cong cong da xac dinh duogc la
Q1 cua LK1 1a 152 m3/ng; Q2 cua LK2 la
130 m*/ng.

Nghién ciru

Loi cam on: Nghién ctu nay la
mot phan san pham dé tai cdp Nha nuéc
Nghzen cuu cdc gzaz phap khoa hoc,
cong nghe han ché xam nhap man doi
vdi cac TCN ven bién mién Trung trong
boi canh BPKH; _ung dung thi diém cho
cong trinh cu thé trén dia ban tinh Ninh
Thugn” thuoc “Chuong trinh Khoa hoc
va Cong nghé 1'1‘ng ph(’) Vol BDKH quan
Iy tai nguyén va moi truong” giai doan
2016 - 2020, Mi s6 BDKH/16-20, ching
to1 xin chan thanh cam on!
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