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Tém tat: Hién nay tinh trang thiéu nwdc ngot vén dang hién hitu tai cdc viing khan hiém nwdc trén todan
lénh thé Viét Nam, trong d6 cd khu virc Nam Trung Bé. Téng trif lrong cd thé khai thdc & khu vi'e Nam Trung
Bé I 50.691 m?/ng trong dé tinh Khdnh Hoa c6 tri¥ lwvong cé thé khai thdc I6n nhét vdi 12.758 m?/ng; tinh
Ninh Thu@n cd tri¥ lwong c6 thé khai thdc nhé nhét vdi 1.834 m3/ng. Trong bdo cdo nay nhém tdc gid sé tép
trung nghién ciru ddnh gid hién trang va dinh huwdng khai thdc, st dung va bdo vé tai nguyén nuéce dudi dat
& ving khan hiém nuwéc khu vuc Nam Trung Bé. Két qua nghién ctru cho thdy khu virc c6 8 tdng/ddi chira
nudc gém cdc tdng chira nude 16 héng trdm tich Pleistocen, cdc tdng chira nudc khe nirt, khe nit - 16 héng
trdm tich tudi tir Arkeozoi dén Mezozoi va cdc ddi chira nude doc theo cdc durt géy kién tao trong cdc dd xém
nhdp, phun trao vdi lwu lwvong khai thdc céng trinh dw bdo la 12.816 m?/ngdy va cé kha ndng cung cép cho
téng s6 128.160 ngudi vdi tiéu chudn st dung nwde 100 I/ngudi/ngay. DE khai thdc, st dung va bdo vé tdi
nguyén nudc hop ly va bén vitng, bdo cdo dd xdc dinh dwoc ving bdo hé vé sinh khu vuee 18y nudce sinh hoat
va viing bdo vé mién cép (viing bé cdp) cho cdc cbng trinh véi bdn kinh viing cho tirng céng trinh téi thiéu la
20 m, dién tich bdo vé viing b6 cdp tir 3,0 dén 12,0 km?.

Tir khéa: Suy thodi, can kiét, bdo vé nurdc dwdi dét, viing bdo hé vé sinh, viing bé cép, Nam Trung Bé.

1. Gi@i thiéu

Theo Quyét dinh s6 3318/QDP-BTNMT ngay
19 thang 12 nam 2018 cla Bo trudng Bo Tai
nguyén va Maoi trudng vé viéc phé duyét diéu
chinh dy toan kinh phi dy &n “Diéu tra tim kiém
ngudn nudc dudi dat tai cac vung nui cao, ving
khan hiém nuéc” thudc Chuong trinh diéu tra,
tim kiém ngudn nuwdc dudi dat dé cung cap
nuwdc sinh hoat & céc vung nui cao, vung khan
hiém nuéc, pham vi thye hién dy &n theo 5 khu
vuc: Khu vue Bic BO, khu vire Bac Trung B9, khu
vire Nam Trung B6, khu vire Tay Nguyén, khu vire
Nam Bé. Cac vung khan hiém duoc lwa chon
dwa vao cac nguyén tac: Cac vung thudc mién
nyi théa man 2 diéu kién, c6 hé s6 khu vuc > 0,5
va chuwa duoc diéu tra, ddnh gid tai nguyén nudc
dudi dat; cdc vung thudc mién trung du va dong
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bang thda man diéu kién, 1a ¢ hé s6 khu virc 0,2
va chuwa duoc diéu tra, ddnh gid tai nguyén nuwdc
dudi dat phuc vu cdp nwdc sinh hoat. Trén co s&
nguyén tac trén khu virc Nam Trung B d3 xdc
dinh duoc 28 vung thudc 7 tinh: Khanh Hoa (06
vung thudc cac xa: Son Binh, Son Lam, Khanh
Nam, Khanh Binh, Khanh Béng, Khanh Phu); Phu
Yén (04 vung thudc cac xa: Xuan Hoa, Kréng Pa,
An Hiép, An Dan); Binh Dinh (03 vlung thudc cac
xa: Canh Vinh, An Tan, Hoai Son); Quang Nam
(06 vung thudc cac xa: Tién Cam, Tién Phong,
Tién Tho, Tien My, Qué Ldc, Tién Hiép); Quang
Ngai (04 vung thubc cac xa: Ba Dinh, Ba Bich, Ba
T6, Ba Xa); Ninh Thuan (01 vung thudc xa Phudc
Chién) va Binh Thuan (04 vuing thudc céc xa: Son
MY, Thang Hai, Thuidn Quy, Tan Thang) |a vling
khan hiém nuéc (Hinh 1).
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Hinh 1. So d6 cdc viing khan hiém nwdc thudc khu viee Nam Trung B

2. Dir liéu str dung va phwong phap nghién ciru
2.1. Di¥ liéu str dung

Dt liéu s&r dung trong bdo cdo dua trén céc
két qud bom thi nghiém tai cac 16 khoan thdm
do du kién khai thac trén co s& nhu cau st dung
nuéc cha tirng vung khan hiém nwdc thudc khu
vire Nam Trung Bé. Cu thé nhu sau:

Trong tang ch&a nuéc (TCN) Pleistocen
(gp) tao thanh tir cac tram tich bién, séng bién
(mQ;% amQ_?) vung An Dén cho thay luu lugng
trung binh céc 16 khoan theo vung dao dong tir
2,25 I/s (vung Xuan Hoa) dén 3,05 I/s (vung An
Dan). K&t qua tinh todn thong sé dia chat thiy
van trong tang cho thdy hé sé thdm dao déng
tr 0,52 m/ng (16 khoan VCPY.1 vung Xuan Hoa)
dén 2,57 m/ng (16 khoan VCPY.12 viing An Dan),
trung binh 1,26 m/ng; hé s6 dan nwdc dao dong
tir 24,7 m?/ng (16 khoan VCPY.11 viing An Dan)
dén 132,35 m?/ng (16 khoan VCPY.12 vung An
Dan), trung binh la 54,00 m?/ng.

Trong TCN khe ni&t - 16 héng phun trao
bazan (Bn) vung An Hiép cho thay lvu lugng
thay déi tr 1,5 I/s dén 2,0 I/s, téng lvu lugng
3,5 I/s. K&t qua tinh todn thong sb dia chat thay
van cho thay hé sé thdm trung binh 13 0,52 m/
ng, hé s& dan nwdc 34,45 m?/ng.

Trong TCN khe nitt trong cac tram tich Jura
sém - gilra (j, ,) cho thdy luu lvgng trung binh
cac 16 khoan theo vung dao dong tir 1,25 I/s
(vung Krong Pa) dén 2,5 I/s (vung Son LAm). Két
qua tinh todn thdng sé dia chat thdy van cho
thay hé s6 thdm dao doéng tir 0,15 dén 0,36 m/
ng; trung binh 0,23 m/ng. Hé s6 dan nwdc dao
dongtlr 9,53 m?/ng dén 34,10 m?*/ng; trung binh
20,53 m?/ng.

Trong TCN khe nirt trong cac tram tich tudi
Proterozoi (pr) cho thay lwu lvong trung binh
cac 16 khoan theo vung dao dong tir 2,0 I/s (vung
Tién Phong, Tién Tho) dén 2,55 I/s (ving Tién
Hiép). K&t qua tinh toan théng s6 dia chat thiy
van cho thay hé sé thdm dao déng tir 0,04 dén
0,23 m/ng; trung binh 0,11 m/ng. Hé s& dan
nwdc dao dong tir 5,3 m?/ng dén 21,8 m?/ng;
trung binh 12,55 m?/ng.

Trong TCN khe niét trong céc tram tich
Arkeiozoi (ar) cho thdy lwu lwgng trung binh cac
16 khoan theo vung dao dong tir 1,25 I/s (vung
Ba Bich, Ba T6) dén 1,9 I/s (vuing Ba Dinh). Két
qua tinh todn thdng sé dia chat thdy van cho
thay hé s6 thdm dao doéng tir 0,07 dén 0,09 m/
ng; trung binh 0,08 m/ng. Hé s6 dan nwdc dao
dong tir 2,72 m?/ng dén 21,0 m?/ng; trung binh
12,91 m?/ng.
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Trong D&i chlra nwdc khe nirt trong cac thanh
tao xdm nhéap, phun trao tudi tir Jura mudn dén
Kreta (J,-K,) cho thdy luu luwgng trung binh cac
16 khoan theo vung dao dong tir 1,09 I/s (vung
Thang Hai) dén 2,25 I/s (vung Xuan Hoa). Két
qua tinh todn théng sé dia chat thdy van cho
thay hé s6 thdm dao dong tir 0,1 dén 1,46 m/
ng; trung binh 0,48 m/ng. Hé s6 dan nuwéc dao
dongtlr 7,16 m?*/ng dén 62,46 m?*/ng; trung binh
26,08 m?/ng.

Trong D&i chira nwdc khe nirt trong cac thanh
tao xam nhéap tudi Trias (YT,vc) vung Canh Vinh
cho thdy lvu luvgng céc 16 khoan dao dong tir 1,2
|/s (VCBD.2) dén 2,4 I/s (VCBD.1), trung binh 1,8
|/s. K&t qua tinh todn thong s6 dia chat thay van

cho thay hé s& thdm trung binh clda déi chira
nudc nay 1a 0,16 m/ng; hé s6 dan nudc trung
binh a 14,8 m?/ng.

Trong D&i chra nwdc khe nirt trong cac thanh
tao xam nhap tudi Paleozoi mudn (vPZ,bg-gs)
vling An Tan cho thay lvu lwong trung binh cac
16 khoan theo vung dao dong tir 1,05 /s (vung
Qué Loc) dén 1,43 I/s (vung An Tan). Két qud tinh
todn théng s6 dia chat thay van cho thay hé s6
tham trung binh cda d&i chira nuédc nay 1a 0,51
m/ng; hé s6 dan nwdc trung binh 13 9,62 m?/ng.

Théng s6 cua cac TCN nghién clru duoc téng
hop theo Bang 1, trong dé cac gia tri duwoc ghi
theo ciu tric: Gid trj t6i thiéu - gid trj t6i da (gid
tri trung binh) hodc chi ghi gia trj trung binh.

Bdng 1. Théng sé cdc téng chira nuwdc nghién ciu

T TCN Lwu lwong | Hé s6 din nuéc Hé s6 thAm | Chiéu sau muc
(1/s) (m?/ng) (m/ng) nuwéc tinh (m)
1 Pleistocen (qp) 2,25-3,05 | 24,7-132,35 (54,0) | 0,52-2,57 (1,26) 2,4-9,5
2 Bazan (Bn) 1,5-2,0 34,45 0,52 13,25-26
3 Jura sém - gilra (jlfz) 1,25-2,5 9,53-34,1(20,53) | 0,15-0,36 (0,23) 0,2-7,33
4 Proterozoi (pr) 2,0-2,55 | 5,3-21,8(12,55) |0,04-0,23(0,11)| 0,2-12,78
5 Arkeiozoi (ar) 1,25-1,9 | 2,72-21,0(12,91) | 0,07-0,09 (0,08) |  0,4-9,9
6 Jura m”(‘jrjlf‘)e" Kreta 1,09-2,25 | 7,16-62,46 (26,08) | 0,1-1,46 (0,48) | 2,46-24,54
3 2
Trias (yTzvc) 1,2-2,4 14,8 0,16 5,3-8,5
Paleozoi muén (yPZ bg-qs) | 1,05-1,43 9,62 0,51 0,5-6,0
2.2. Phwro'ng phdp nghién ciu Q,=Q,+Q, (2)

2.2.1. Phuwong phdp xdc dinh tri¥ lvong

Trén co s& cac dit liéu d6 tinh todn trit lwong
tiém ndng nudc dudi dat va trit lvong cd thé
khai théc, lwu lwong khai thdc cda cac cong trinh
du bdo tir d6 dinh hudng khai thac st dung tai
nguyén nudc s& dung nudc dudi dat co tirng
vung khan hiém nuéec tai cac tinh Nam Trung B6.

* Trir lwgng tiém nang nudc duwdi dat duoc
tinh theo céng thirc sau:

Q,=Q,+Q, (1)

Trong d6: Q, la trit lvong dong cla tang chira
nudc; Q, la tai nguyén tinh clia tang chira nudc.

Trong vung nghién clru, tai nguyén tinh gém
2 thanh phan:
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Trong do: Q,, la tai nguyén tinh trong luc cla
tang chira nuéc; Q,, 1a tai nguyén tinh dan hoi
cla tang chira nudec.

Trong pham vi nghién clru, cdc TCN dugc
nghién clru thuwong |a TCN khong 4p ton tai trong
cac khe nit cGia dat da nirt né hodc 16 héng cla
tram tich luc nguyén. Do d4, tai nguyén tinh cla
TCN thuong la tai ng}Jyén tinh trong luc (Q,).

Trit lwgng co thé khai thac cda nudc dudi
dat dwoc xac dinh & khu vuc vung nii cao va
khan hiém nuwdc dugc dp dung véi ting chira
nudéc khéng ap cho phép xam pham tr 50% tai
nguyén tinh trong lyc ddi vdi tang co bé day
chira nwdc nhd hon 50 m, d6i véi cac tang chira
nuwdc cd bé day 16n cho phép khai thac dén dé




sau myc nudc 50 m tinh tir bé mat dat (theo ND
167/2018/ND-CP quy dinh vé viéc han ché khai
thac NDD).

* Lwu lvgng khai thac cong trinh dy bao

Luu luvgng khai thac cong trinh du bao la luvu
lwong duoc tinh todn, du bao trén co s& nhu
sau:

- K&t quad bom thi nghiém tai cac 16 khoan
tham do khai thac;

- Nhu ciu khai thac sir dung cta vung diéu
tra cé xét dén dy bdo nhu ciu dén ndm 2030.

Viéc tinh todn du bao duoc dp dung cho
tirng vung cu thé, theo dé cac vung khai thac
nwdc trong cac tang chira nudce bd roi dwoc tinh
toan, du bao theo céng thirc thiy dong luc, cac
vung khai thic nuéc trong céc tang chilra nudc
khe nirt duoc xdc dinh thay luc (Phwong phap
N.N.Bindeman, 1970). Két qua du béo cho tirng
16 khoan khai thac, ddm bao ha thap trong gidi
han cho phép trén co s& Nghi dinh 167/2018/
ND-CP ngay 26 thang 12 ndm 2018 cta Chinh
Phd vé quy dinh viéc han ché khai thac nudc
dudi dat. Trwong hop ha thap vuot qua ha thap
cho phép, tién hanh diéu chinh luu lwgng dé xac
dinh céc gid tri khai thac an toan cho tirng 16
khoan. Trit lwvgng cong trinh dwoc tinh todn véi
thoi gian khai thac trong 27 nam.

2.2.2. Xdc dinh ving béo hé vé sinh céng trinh
khai thac

Trén co sé& cong suat khai thac cha cic cong
trinh khai thac tai cdc vung khan hiém nudc
thiét 1ap vung bao hd vé sinh khu vy 13y nudc
sinh hoat va viing bao vé mién cap (vung bé cap)
cho céc cong trinh. Viéc khoanh dinh ving bao
hé vé sinh céng trinh khai thac va vung bao vé
mién cdp NDD duwoc thyuc hién nhu sau:

Vung bao ho vé sinh céng trinh 18y nudce sinh
hoat va vung bdo vé mién cip nudc dudi dat
duwoc xac dinh theo céc tiéu chi kj thuat nham
phong nglra cic tic nhan gdy 6 nhiém chat
lwgng cha ngudn nudc (tryc tiép, gidn tiép), suy
giam trit lwgng cla cong trinh khai thac nuwdc
dudi dat. Cac vung bao vé duoc xac dinh theo
3 d&i nhu sau:

- DGi bdo vé thir nhat (Bdi 1) (Immediate
Protection Zone): Day la “d&i 16i” cé cac gidi han
an ninh nghiém ngit nhat nham bao vé giéng

khai thac truwdc cac nguy co 6 nhiém truc tiép
(Khu vwe nha tram).

- Ddi bdo vé th& hai (Bdi ll) (Inner): La dién
tich lién ké v&i déi bdo vé thir nhat nham bao vé
cong trinh khai thac khdi bi nhiém ban héa hoc
va vi trung (Vung bao hd vé sinh céng trinh lay
nuwdc sinh hoat).

- D&i bao vé thi ba (Bdi lll) (Wider): La dién
tich bao bén ngoai déi thi hai bao gdbm ca mién
cung cap cla tang chira nwéc nham dam bao
duy tri s6 luvong va chat lwong nwdc dudi dat
thda man nhu ciu dung nudc (Vung bado vé
mién cap nwdc dudi dat). Luat Tai nguyén nudc
s6 28/2023/QH15 quy dinh: “Vung bdo hé vé
sinh khu vure 18y nuéce sinh hoat 1a viing phu can
vi tri 18y nuwdc sinh hoat dugc quy dinh phai bao
vé dé phong, chéng 6 nhiém ngudn nuéc sinh
hoat”, pham vi viing bado ho vé sinh khu vuc 1y
nudc sinh hoat cla céng trinh khai thac nudc
dudi dat duoc quy dinh tai Diéu 6, Thong tu sb
24/2016/TT-BTNMT nhu sau:

- D&i vai céng trinh khai thac nwdc dudi dat
dé cap cho sinh hoat c6 quy md trén 10 m3/ng
dém dén dudi 3.000 m3/ng dém, pham vi vung
bdo hd vé sinh khu vue 18y nuéce sinh hoat khéng
nhd hon 20 m tinh tir miéng giéng;

- D8i vdi cong trinh khai thac nwdc dudi dat
dé cap cho sinh hoat c6 quy md tir 3.000 m3/ng
dém trd |én, pham vi vung bao hé vé sinh khu
vire 1y nude sinh hoat khéng nhé hon 30 m tinh
tlr miéng giéng.

Nhu vay, dé xac dinh vung bao hé vé sinh cho
céc cong trinh 18y nuwdc sinh hoat can phai tinh
toan pham vi clia dd&i bdo vé thi hai (Ddi Il) hay
con goi la ddi cé bdan kinh la “dudng 50 ngay”.

Phuong phap tinh todn pham vi Béi Il nhw
sau:

Déi vdi céng trinh khai thdc trong téng chira
nwdc khe nut:

Xac dinh bdn kinh Bé&i Il (xac dinh khodng
céch di chuyén cla nudc ngdm trong vong 50
ngay, v&i van toc thyc tlr dudng bién ddi bao vé
dén giéng khai thic) duoc tién hanh bdi cong
thuc:

QSO (3)

mmn

e
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Trong do: r la ban kinh B&i I, m; n_la d6 rong
hitu hiéu cla dat da chira nudc, %; Q, la khoi
lwgng nudc khai thac cla giéng trong 50 ngay,
m?; m |a chiéu day tang chira nudc, m.

Déi vdi céng trinh khai thdc trong téng chira
nuwérc 16 héng

* PBi v&i vung déng thai ty nhién (bé mat
nwdc ngam tuong ddi phang):

Van tdc di chuyén cla nuwéc dugc tinh bang
cong thirc Darcy c6 dang nhu sau:

V= K* (4)

Tuy nhién van t6c nay khéng phai 1a van téc
thuc cda nwdc duwdi dat bdi vi nwdce dudi dat chi
chay qua 16 hdng trong dat d4. Do dé can tinh
todn van téc thyc cla nwdc dudi dat, & day phai
tinh toan dén d6 16 héng hitu hiéu n,.

v.=v/n,=K*I/n, (5)

DPE an toan, van tdc thuc I&n nhat cda nuwdc
duwdi dat duoc tinh toan nhu sau:

v =2%v (6)
T d6 tinh todn kich thudc déi bdo vé Il cda
cdc giéng khai thac nhu sau:

D_=v__*50 (7)

* P6i véi vung dong thai pha hay:

Dé xac dinh chinh xac hinh dang, kich thuéc
cla ddi bao vé can xac dinh theo céng thirc tinh
todn nhu trén swon déc.

O nhitng noi dia hinh déc, hudng dudng
dong thwong cling theo hudng dia hinh va khi
do Dadi Il khéng con cé dang hinh tron nita ma
c6 dang hinh elip khong déu. Do d6, dé xac dinh
kich thudc D&i Il d8i vdi trudng hop nay can xac
dinh khoang cach cla cwc dudi va cyc trén cla
hinh elip.

- Xac dinh khodng cach diém cuc dudi:

Diém cuc dudi cha DJi I phia ha nguén, noi
phan t& nwdc cudi cing con chiu dnh hudng clua
giéng khai thac, do vay van can duoc bao veé -
duoc goi la “diém cuc dudi”. Khodng cach x tir
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giéng khoan dén diém cuc dwdi nay co thé dugc
xac dinh bang céng thirc TODD (1980).

- (8)
2 keml

Trong do: Q la lwu lwgng khai thac, m3/ngay;
I 1a Gradient thay luc; m 1a chiéu day tAng chira
nuwdc, m; k 1a hé s6 tham cda dat da chira nwdc,
m/ngay; it = 3,14.

- Xac dinh diém cuc trén:

“Diém cuyc trén” cla ddi Il & phia thugng

ngudn tinh tir giéng khoan duoc xdc dinh theo
cong thirc dudng 50 ngay.

F=Vilso =y *50 (9)

Trong d6: r la ban kinh Dai Il (“dwong 50
ngay”), m; v, la van toc thyc cia nudce dudi dat
(m/ngay) duoc xac dinh theo cong thirc:

v, o=— (10)

Trong d6: K 1a hé s6 thadm, m/ngay; / la do
chénh ap luc; n, la d6 rong hitu hiéu, %.

Khi d3 xac dinh dwoc diém cuwc dudi va diém
cuc trén, k&t hop voi ban d6 dang muc nuéc
c6 thé tién hanh khoanh dinh D& Il. Day [a mot
hinh elip c6 dwdng bién di qua 2 diém cuc trén
va cyc dwdi va gan nhu tryc giao véi cac duwong
dang muc nwdc (hay doc theo cac dudng dong).
Trong hau hét trudng hop, Dai Il s& co dang elip
bao quanh gié€ng khai thac v&i khoang céach tur
giéng dén diém cyc dudi (phia ha ngudn) ngan
hon rat nhiéu so va&i khodng cach tir giéng khai
thac dén diém cuyc trén (phia thugng ngudn).
3. Két qua nghién ciru
3.1. Tri¥ lwong tiém néng nwore dudi dit

Két qua tinh todn tiém nang tai nguyén nudc
cta khu viee Nam Trung B& cho thay téng tiém
nang tai nguyén nwdc trén 28 vung thuéc 7 tinh
13 168.960 m3/ng trong do tinh Khanh Hoa véi
két qua 42.531 m3/ng trén 6 vung diéu tra la tinh
cé tiém nang tai nguyén nudc dudi dat 1dn nhat;
tinh Ninh Thuan cé tiém nang nhé nhat 13 6.112
m3/ng trén 1 vung diéu tra (Bang 2).
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3.2. Tri¥ lwo'ng c6 thé khai thdac nwée dudi dét

K&t qua tinh todn cho thdy téng trit lwong
c6 thé khai thac trén khu vuc Nam Trung BO |a
50.691 m3/ng trong dé tinh Khanh Hoa cé triv
lvgng cé thé khai thac 1dn nhat véi 12.758 m3/
ng; tinh Ninh Thudn cé trit lvgng cé thé khai
thac nho nhat, 1.834 m3/ng (Bang 3).
3.3. Lwu lwong khai thdc céng trinh dw bdo

Két qud tinh todn, danh gid cho thay luu
lwgng khai thac cong trinh dy bdo trén khu vyrc
Nam Trung Bé la 12.816 m3/ngay cé kha nang
cung cap cho t8ng s6 128.160 ngudi voi tiéu
chuan st dung nudc 100 |/ngudi/ngay. Trong

s6 7 tinh cda khu viec Nam Trung B, tinh Khdnh
Hoa ¢d lru lwgng khai thac cong trinh du bdo Ién
nhat, 2.902,0 m3/ngay; tiép theo dé la céc tinh
Quang Nam va Binh Thuan; tinh Ninh Thuan ¢6
lwu luvgng khai thac cong trinh dy bdo nho nhat
14 550,0 m3/ngay tai 1 vung diéu tra (Bang 4).
3.4. binh hwéng khai thdc tai nguyén nwoc
dwéi dét

Trén toan bd khu vire c6 28 vung khan hiém
thudc pham vi 7 tinh véi sy ¢ méat cla 14 tang
chira nudc, tdng s6 cong trinh khai thac 1a 84 16
khoan, titm nang nudc dudi dat, trir lvong cé
thé khai thac va trit lvgng khai thac cong trinh
du bdo nhu Bang 5.

Bdng 2. Tiém ndng tai nguyén nwdc dudi dét khu viee Nam Trung B6

1T Tinh Tang chira nuére S6 viung T|em:;2? ;?t?rgni‘/li;)nudc
1 Quang Nam pr, gPZ3bg-qs 6 27.489
2 Quang Ngai ar 4 17.834
3 Binh Dinh gPZ3bg-qgs, gT2vc 3 17.564
4 Phu Yén ap, Bn, n1,J1, gk2dc 4 36.422
5 Khanh Hoa i2 6 42.531
6 Ninh Thuan gdJ3dq 1 6.112
7 Binh Thuan ap, gk2dc, Knt 4 21.008
Téng 28 168.960
Bdng 3. Tri¥ lwong cd thé khai thdc nwdc dudi dét khu vire Nam Trung B6
T Tinh Tang chira nwéc S6 vung Trir lrgrng c6 thé khai thac
(m*/ng)
1 Quang Nam pr, gPZ3bg-gs 6 8.249
2 Quang Ngai ar 4 5.351
3 Binh Dinh gPZ3bg-qgs, gT2vc 3 5.270
4 Phu Yén gp, Bn, n1,J1, gk2dc 4 10.927
5 Khanh Hoa j2 6 12.758
6 Ninh Thuan gdJ3dq 1 1.834
7 Binh Thuan qp, gk2dc, Knt 4 6.302
Téng 28 50.691
Bdng 4. Lwu lvgng khai thdc céng trinh dw bdo khu viee Nam Trung Bé
st | min [ soing | L e e
Quang Nam 2.501,0 2.425,0 24.250
2 | Quang Ngai 1.685,0 1.667,0 16.670
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STT Tinh 58 viing Lwu !l:rqng bo'm‘thl' Ll.l'l‘] lwong k’hai thac c‘éng S6 dan tht_{ I.nrc’rf\g
nghiém (m3/ngay) | trinh du bao (m3/ngay) | (100 I/nguwéi/ngay)
3 Binh Dinh 3 1.408,0 1.373,0 13.730
4 Phu Yén 4 2.170,0 1.850,0 18.500
5 Khanh Hoa 6 2.929,0 2.902,0 29.020
6 Ninh Thuan 1 562,0 550,0 5.500
7 Binh Thuan 4 2.108,0 2.049,0 20.490
Téng 28 13.363,0 12.816,0 128.160
Bdng 5. Binh huéng khai thdc nuwdc dudi dét khu viee Nam Trung B6
1T | Tinh Viing Tang c’ht'ra Trfi' lwgng tiém Trﬁ'-lu'g”ng c6 thé Lu’u‘lu'g'ng kljai thac cong
nwéc nang (m3/ng) | khai thac (m3/ng) trinh dy bao (m3/ng)
1 Tién Cam NP-e nv 2.515 755 350,0
2 Tién Phong NP-e nv 3.364 1.009 345,0
3 | Quang| TiénTho MP-NPkd 3.932 1.180 709,0
4 Nam Tién My MP-NPkd 2.337 701 363,0
5 Qué Léc GDIiPZ_ bg-gs 6.644 1.996 217,0
6 Tién Hiép MP-NPkd 8.697 2.609 441,0
7 Ba Xa A-PPkn 5.192 1.558 545,0
8 | Quang BaTo A-PPkn 4.417 1.325 419,0
9 | Ngai Ba Dinh A-PPkn 5.858 1.758 493,0
10 Ba Bich A-PPkn 2.367 710 210,0
11 . Canh Vinh yT,ve 6.345 1.904 380,0
12 g'l:: An Tan PZ,bg-gs 5.424 1.628 372,0
13 Hoai Son PZ.bg-qs 5.795 1.739 621,0
14 Xuan Hoa qh/sz‘c 9.398 2.819 570,0
15 | Pha Krong Pa N sb/).cl 7.882 2.365 220,0
16 | Yén An Hiép B/N,dn 11.173 3.352 303,0
17 An Dan gh 7.969 2.391 757,0
18 Son Binh J,In 9.317 2.795 590,0
19 Son Lam Lin 6.560 1.968 650,0
20 | Khanh | Khanh Binh Jin 8.558 2.567 495,0
21 | Hoa | Khanh Déng Jin 7.958 2.387 460,0
22 Khanh Nam J,In 4.430 1.329 180,0
23 Khanh Phu len 5.708 1.712 527,0
24 T’;']:‘;‘n PCT]LIV; ¢ F/0,dq,) 6.112 1.834 550,0
25 Thuan Quy | aqp/F/(K.dc) 6.690 2.007 398,0
26 | Binh | ThangHai Knt 4.857 1.457 330,0
27 | Thuan | Tan Thang Knt 5.139 1.542 665,0
28 Son My | ap/F/(K dc) 4.322 1.296 656,0
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3.5. binh hwong str dung tai nguyén nuworc duci
dat

Tai mdi vung s6 lwgng cac 16 khoan khai thac
dao dong tir 1 dén mét vai cdng trinh vdi lwu
lwong khai thdc dao dong tir 210 m3/ng dén 757
m3/ng.

Theo quy md xdy dung cdc hé théng cap
nudc dién hinh tai cac vung khan hiém nuéc, hé
théng tram khai thac nwdc dugc phan thanh 3
nhom nhu sau: Loai 1: Tram khai thac 300 m3/ng
dém (ap dung nhirng viing cé nhu cau cip nuwdc
dén ndm 2030 duédi 350 m3/ng dém); Loai 2:

Tram khai thac 500 m3/ng dém (ap dung nhitng
vung cé nhu cau cip nuwdc dén nam 2030 tir
350 m3/ng dém dén dudi 550 m3/ng dém); Loai
3: Tram khai thac 1.000 m3/ng dém (ap dung
nhirng viing cé nhu cau cip nwdc dén ndm 2030
trén 550 m3/ng dém).

Trén co s&@ phan loai néu trén, quy mé luu
lwgng céc cdng trinh khai thac nudc duédi dat
déac trung theo tirng tinh. Khu viec Nam Trung
BO c6 tdng s6 28 tram thudc 7 tinh, trong dé
gbm 6 tram loai 1, 14 tram loai 2, 8 tram loai 3.
Chi tiét trong Bang 6 va thé hién tai Hinh 2 nhw
sau:

Bdng 6. Quy mé lwu lwgng khai thdc nwdc dudi dét khu viee Nam Trung B

QUAN BAO TRUONG SA [
~KHANH HOA

Binh Phuse

P W
Béng Nai | Binh Thuan

o

y 2
. ]
g 308
B&Rja- Ving T

a)

—— <1
0 20 40 80

Loail Loai 2 Loai 3
STT Tinh 5 Lwu lwgng khai 5 Lwu lwgng khai 5 Lwu lwgng khai
viing thac f:6ng trinh viing thac f:éng trinh viing thac f:émg trinh
dy bao (m3/ng) dy bao (m3/ng) dy bao (m3/ng)
1 Quang Nam 1 217 1.499 1 709
2 Quang Ngai 1 210 1.457
3 Binh Dinh 2 752 621
4 Phu Yén 2 523 1.327
5 Khanh Hoa 1 180 3 1.482 2 1.240
6 Ninh Thuan 550
7 Binh Thuan 330 1 398 1.321
Tong 6 1.460 14 6.138 5.218
4\5— R

Hinh 2. (a) Binh hwdng khai thdc nwdc dudi dét va (b) Binh hudng s dung nwdce dudi dét viing khan hiém nwéc
khu virc Nam Trung Bo
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3.6. Gidi phdp béo vé tai nguyén nwérc dwéi dét

Trong pham vi vung bao hé vé sinh clia cong
trinh 18y nwdc sinh hoat, dé bao dam phong
chéng 6 nhiém, suy thodi ngudn nuwdc, cong
trinh 18y nwdc, nhirtng hoat dong sau day bj cAm:
Cam xe cO va nguodi di bd; Cam tréng trot, chan
nudi; Cam s dung phan bdén, thudc trir sdu va
thuéc bdo vé thuc vat; Cam hoat déng lién quan
dén chat thai phdng xa; Cam tich chiva xang dau,
xa thai va chén 1ap chat thai Idng, chat thai ran;
Cam xay dung cac coéng trinh tiéu thodt nuwdc
thai qua dién tich bao vé; Cam xay dung nghia
trang, chdn |ap chat thai, chén 14p chat ng; Cam
cac hoat déng khai thac mo trén mat va ngam;
Cam céac hoat dong dién tap quan sy, gy no
(Hinh 3).

Trong pham vi vung bao vé mién cip cua

cong trinh khai thac nuéc dudi dat, dé bao dam
duy tri s8 luvgng, chat lvgng ngudn nudc, nhirng
hoat ddng sau day bi cdm: CAm x4y dung nghia
trang, chon |ap chat thai, chon 1ap chét ng; Cam
cac hoat déng khai thadc mo trén mat va ngam;
Cam cac hoat dong dién tap quan sw, gay nd;
Cam chan tha gia suc, gia cam quy mo 1én.

Két qud tinh todn pham vj vung bdo ho vé
sinh cong trinh khai thac (dd&i Il) dwgc tinh toan
cu thé cho tirng cdng trinh khai thac. Khu vuc
Nam Trung Bd cé 84 cong trinh khai thac cé lwu
lwong khai thac tir trén 50 dén dwdi 3.000 m3/
ng, khong cé cong trinh khai thac trén 3.000
m3/ng, chi tiét pham vi viing bdo hé vé sinh khu
vue I8y nwéce sinh hoat va vung b3o vé mién cap
(vung b8 cap) cho cac céng trinh theo Bang 7
nhu sau:

" - \\
i R
//
20m
7 30m

Hinh 3. Viing bdo hé vé sinh céng trinh khai thdc nwde dudi déat

Bdng 7. Pham vi viing béo hé vé sinh khu vire 16y nwde sinh hoat va viing bdo vé mién cdp cho cdc cbng trinh

khu vire Nam Trung Bo

, R N Cong trinh Pham vi vung Pham vi bao vé
T Tinh H Vv s § e '
n uyen ung khai thac BHVS (m) vung bo cap (km?)

1 . VCQNa.1 33,2 5,7

Tién Cam
2 VCQNa.2 28,8 5,7
3 R VCQNa.3 27,6 5,9

Tién Phong
4 VCQNa.4 22,6 5,9
5 , N . VCQNa.5 26,5 9,6
Quang Nam | Tién Phudc

6 R VCQNa.6 28,1 9,6

Tién Tho
7 VCQNa.16 34,1 9,6
8 VCQNa.17 34,1 9,6
9 . VCQNa.7 28,2 5,7

Tién My
10 VCQNa.8 23,3 5,7
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. R . Cong trinh Pham vi vung Pham vi bao vé
i Tinh Huyen Vung khai théc BHVS (m) | viing bé cap (km?)
11 VCQNa.9 20,0 14,0
12 Néng Son Qué Loc VCQNa.10 20,0 14,0
13 VCQNa.11 20,0 14,0
14 . ) o VCQNa.12 29,1 13,6
Tién Phuwdc | Tién Hiép
15 VCQNa.13 28,5 13,6
16 VCQNg.10 27,4 6,7
17 Ba Xa VCQNg.11 26,8 6,7
18 VCQNg.12 24,3 6,7
19 VCQNg.6 20,1 8,0
20 R VCQNg.7 20,1 8,0
Ba T6
21 ) = VCQNg.8 21,7 8,0
Quang Ngai Ba To
22 VCQNg.9 20,0 8,0
23 VCQNg.1 26,6 9,0
24 Ba Dinh VCQNg.2 23,4 9,0
25 VCQNg.3 31,3 9,0
26 ) VCQNg.4 23,4 3,7
Ba Bich
27 VCQNg.5 22,3 3,7
28 VCBD.1 32,9 6,4
29 Van Canh Canh Vinh VCBD.2 23,2 6,4
30 VCBD.3 23,2 6,4
31 VCBD.4 29,6 5,7
32 Binh Dinh An L3o An Tan VCBD.5 29,6 5,7
33 VCBD.6 27,5 5,7
34 VCBD.10 35,3 5,5
35 Hoai Nhon Hoai Son VCBD.11 37,7 5,5
36 VCBD.12 40,0 5,5
37 VCPY.1 100,1 8,0
38 TX. Sbng o VCPY.2 111,7 8,0
w Xuan Hoa
39 Cau VCPY.3 33,2 8,0
40 VCPY.4 52,0 8,0
41 VCPY.5 28,4 9,0
42 Phu Yén Son Hoa Krong Pa VCPY.6 26,1 9,0
43 VCPY.7 26,1 9,0
44 VCPY.8 32,7 11,0
An Hiép
45 VCPY.9 37,8 11,0
Tuy An
46 R VCPY.10 211,2 7,0
An Dan
47 VCPY.11 145,2 7,0
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. R . Cong trinh Pham vi vung Pham vi bao vé
i Tinh Huyén Vung khai théc BHVS (m) | viing b& cap (km?)
48 VCPY.12 142,1 7,0
49 VCKH.1 25,1 7,5
50 Son Binh VCKH.2 40,5 7,5
51 VCKH.3 38,1 7,5
Khanh Son
52 VCKH.4 30,3 5,5
53 Son Lam VCKH.5 34,5 5,5
54 VCKH.6 37,5 5,5
55 VCKH.9 35,8 7,4
56 Khanh Binh VCKH.10 31,0 7,4
57 Khanh Hoa VCKH.11 20,0 7,4
58 VCKH.12 30,7 6,2
59 Khanh béng VCKH.13 23,5 6,2
60 Khanh Vinh VCKH.14 32,4 6,2
61 i VCKH.7 23,3 8,2
Khanh Nam
62 VCKH.8 20,8 8,2
63 VCKH.15 26,6 7,1
64 Khanh Phu VCKH.16 33,6 7,1
65 VCKH.17 32,2 7,1
66 VCNT.1 26,0 6,8
67 . , VCNT.2 32,7 6,8
Ninh Thudn | Thuan Bac | Phudc Chién
68 VCNT.3 28,1 6,8
69 VCNT.4 23,7 6,8
70 \ ) VCBT.11 333 13,5
71 Harr,:l;:]uan ThuanQuy | VCBT.12 34,3 13,5
72 VCBT.13 33,3 13,5
73 VCBT.7 25,3 13,5
74 , s VCBT.8 24,5 13,5
Thang Hai
75 VCBT.9 25,3 13,5
76 VCBT.10 27,5 13,5
77 Binh Thuan VCBT.14 33,4 15,5
78 . VCBT.15 39,2 15,5
Ham Tan Tan Thang
79 VCBT.16 28,99 15,5
80 VCBT.17 43,39 15,5
81 VCBT.3 40,86 16,0
82 ) VCBT.4 24,62 16,0
Son My
83 VCBT.5 39,88 16,0
84 VCBT.6 43,57 16,0
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4. K&t luin va kién nghij

Nhu vay, tir két qud nghién clru cho thay
vung khan hiém nuéc khu vee Nam Trung Bé ¢
8 tang/ddi chira nudc gdm céc tang chira nwdc
16 héng tram tich Pleistocen, cadc ting chira
nudc khe nitt, khe nirt - 16 héng tram tich tudi
tlr Arkeozoi dén Mezozoi va cac déi chira nudc
doc theo céc durt gay kién tao trong cac dd xam
nhap, phun trao vé&i lvu lvgng khai thac cong
trinh dy bdo 1a 12.816 m3/ngay va cé kha nang
cung cap cho téng sé 128.160 ngudi vdi tiéu
chuén st dung nuée 100 |/ngudi/ngay.

Dé khai théc, sir dung va bao vé tai nguyén
nwdc hop ly va bén vitng, can phai khoanh dinh

vung bao hd vé sinh khu vic |8y nwdc sinh hoat
va vling bao vé mién cip (vung b6 cap) tai cac
coéng trinh. T két qua nghién clru d3 xac dinh
duwoc pham vi khoanh vung bao ho vé sinh cho
tirng cdng trinh khai thac vdi ban kinh tir 20 dén
211,2 m, dién tich bdo vé viing bd cap tir 3,0 dén
12,0 km?.

Cac b, ban, nganh va dia phuong can xem
xét xdy dwng hé théng cap nudc phu hop vai
dac diém ngudn nudc, tdp quan sir dung nwdc
trén co s& két qua nghién clru ngudn nwdc dudi
dat ddm bao cung cap nwdc sinh hoat bén virng,
an toan cho nhan dan tai cac vung nui cao, vung
khan hiém nuéc khu viee Nam Trung Bd.

Lo cdm orn: Cém on Dé tai PTPL.CN-63/21 “Nghién ctru xdy duwng bé tiéu chi nhdm quén ly, béo vé,
chéng suy thodi phuc vu khai thdc bén vitng ngubn nwdc dwdi dét ving ndi cao, viing khan hiém nwdc” da

cung cdp s6 liéu va tai liéu dé viét bai bdo nay.
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ASSESSMENT OF CURRENT SITUATION AND ORIENTATIONS FOR
EXPLOITATION, UTILIZATION, AND PROTECTION OF GROUNDWATER
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Abstract: Currently, the shortage of freshwater is still prevalent in water-scarce regions throughout Viet
Nam, notably the South Central region with 7 provinces: Khanh Hoa, Phu Yen, Binh Binh, Quang Nam, Quang
Ngai, Ninh Thuan and Binh Thuan. In the South Central region, the total exploitable reserves are 50,691
m?3/ng, of which Khanh Hoa province has the largest exploitable reserves with 12,758 m*/ng; Ninh Thuan
province has the smallest exploitable reserves, 1,834 m3/ng. In this report, the authors will focus on
assessing the current status and orientation of exploitation, use and protection of groundwater resources
in water-scarce areas in the South Central region. The results of the study show that the area has 8 layers /
reservoir zone including Pleistocene sedimentary hole aquifers, fissure aquifers, fissures - sediment holes
aged from Arkeozoic to Mezozoic and reservoirs along tectonic faults in intrusive rocks. The eruption is
forecast to be 12,816 m*/day and has the capacity to supply a total of 128,160 people with a water usage
standard of 100 I/person/day. The report has identified sanitary protection zones for residential water supply
and recharge zones (replenishment areas) for particular projects, with a minimum radius of 20 meters for
eachprojectandaprotectionareaof3.0to12.0km?*fortherechargezones,inordertoreasonablyandsustainably
exploitation, utilization, and protection of groundwater resources.

Keywords: Degradation, depletion, groundwater protection, sanitary protection zone, recharge zone,
South Central Viet Nam.
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