Vietnam Journal of Marine Science and Technology; Vol. 19, No. 3B; 2019: 213-225
DOI: https://doi.org/10.15625/1859-3097/19/3B/14527
https://lwww.vjs.ac.vn/index.php/jmst

Potential exploitation reserves of middle - upper Pleistocene aquifer
(gp2-3) in Ca Mau province

Trinh Hoai Thu"", Nguyen Van Hoang? Tran Thi Thuy Huong®

'Institute of Marine Geology and Geophysics, VAST, Vietnam
flnstitute of Geology, VAST, Vietnam
E-mail: hoaithu0609@hotmail.com

Received: 25 July 2019; Accepted: 6 October 2019
©2019 Vietnam Academy of Science and Technology (VAST)

Abstract

The paper presents the results of evaluating and determining the potential exploitation reserves of
groundwater in Ca Mau province. In particular, the study has identified the regional hydrogeological
parameters, assessed potential exploitation reserves of groundwater, forecasted water level fluctuations,
determined quantities of groundwater supply from the sea and from rainwater according to space and time,
and detailedly established input parameters and boundary value for hydrogeological modelling. Calculation
results show that the total potential reserves of qp,.;aquifer is 1,924,111 m* per day, in which the fresh water
is 1,072,145 m® per day (accounting for 55.7%) and the salt water is 623,067 m® per day (accounting for
44.3%).
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Toém tat

Bai bao trinh bay cac két qua nghién ctru danh gia xac dinh trit lugng khai thac tiém ning nudc dudi dat khu
vuc tinh Ca Mau, dac biét 1a da xac dinh dugc cac thong s6 dia chét thiy van khu vuc, danh gia xac dinh
dugc trit lugng khai thac tiém nang nude dudi dat, du bao bién dong muc nudc, xac dinh duoc dinh lugng
c4c dai luong cung cap nude dudi dat tir bién va tir nudc mua theo khong gian va thoi gian,... chi tiét xay
dung dugc b thong s6 dau vao, gia tri bién,... Két qua tinh toan cho théy téng trlt luong khai thac tiém nang
tAng chira nudc qpo.s 1a 1.924.111 m*/ngay, trong d6 phin nudce nhat 1a 1.072.145 m*/ngay (chiém 55,7%) va

phin nude man 13 623.067 m*/ngay (chiém 44,3%).

Tir khoéa: Trir lugng khai thac tiém nang, Ca Mau, tang chira nudc Pleistocen giita - trén (qpa.s).

MO PAU

V6i sy phat trién kinh té x& hoi ngay cang
tang, nudc dudi dat (NDP) dong gop cho su
phét trién bai cac cong trinh khai thac tap trung
tur nhirng cbng trinh khai thac cta cac co quan
xi nghiép dén nhing cong trinh khai thac NDD
guy md cbng nghiép phuc vu cac khu cong
nghiép, cdc cum dan cu, cac d6 thi,... Véi
nguon trir lwong nhat dinh, NDD khéng thé dap
tng nhu cdu nuéc ngay cang ting, cong Voi
nhitng bién d6i tu nhién va moéi trudong bat loi
cho méi truong NDB. Chinh vi vay cc van dé
Vé trit lugng va chat lugng tai nguyén NDD la
nhiing van dé quan trong khdng chi riéng doi
Vi cac nha quan ly, hoach dinh chinh séch, cac
t6 chiic va ca nhan khai thac kinh doanh nuéc
va phuc vu san xuat ma ngay ca doi véi nguoi
dan nguoi truc tiép khai thac sir dung va bi anh
huéng cua cac qua trinh suy thodi vé trir luong
va chat lwong NDD.
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Ca Mau la tinh ven bién nam & cuc nam
cua dong bang song Cuu Long c6 nguon tai
nguyen NDD dong vai tro hét suc quan trong
ddi véi phat trién kinh té - x& hoi cua dia
phuong, trit lwong khai thac hi¢n nay la 373.332
m /ngay voi 137.988 giéng khoan khai thac nudc
duéi dat [1]. Viéc xac dinh duoc diéu kién phan
b ciing nhu trir lwong NDP nhat c6 thé khai
thac sir dung duoc trén dia ban tinh Ca Mau tir
d6 dua ra nhitng du béo vé bién dong trix luorng
va chat luong nude dudi dat 1a nhitng yéu cau
cap thiét doi véi tinh Ca Mau.

PAC PIEM PHAN BO NUGC DUOI PAT
VUNG NGHIEN CUU
Vung Ca Mau ton tai cac don vi chira nudc

nhu sau [2, 3]

. Cac tang chira nudc (TCN) 16 hong, bao
gom:

TCN

Holocen (gh).

I6 héng trong céc tram tich
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Trir lrong khai thac tiem nang tang chita nuéc

TCN 16 hong trong cac tram tich
Pleistocen giira - trén (qp..3).

TCN 16 hong trong cac tram tich
Pleistocen du6i (qpy).

TCN 16 hong trong céc tram tich Pliocen
trén (n,?). i i

TCN 15 hong trong cac tram tich Pliocen
duéi (n,Y).
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Hinh 1. So d vi tri cAc mit cit dia chat thuy
van khu vuc tinh Ca Mau

Cac thé dia chit rit nghéo nudc hoic
khong chira nudce:

Thé dia chat rit nghéo nuoc tuoi
Pleistocen giira - trén va Holocen (Q:22-Q,).

Thé dia chat rat ngheo nudc trong cac
tram tich Pleistocen dudi QM.

Thé dia chat rat n%heo nudc trong cac
tram tich Pliocen trén (N2).

Thé dia chat rat ngheo nudc trong cac
tram tich Pliocen dudi (N2Y).

Thé dia chét rat n égheo nudc trong cac
tram tich Miocen trén (N°).

Cac két qua 'gong hop vé hién trang khai
thac NDD tir cac tang chira nu6c cho thay khai
thac nhiéu nhat 1a tr tang chia nuoc gp.s tai
71,08%, khai thé4c tir taing gp; va n,® lan luot Ia
13,36% va 14,08%. Riéng khai théac tir tang n,'
chi cé 1,48% [1, 2, 4-7]. Vi vay bai bao tap
trung xay dung mo hinh dong chiy NDD va
xac dinh trir luong khai_thac tiém ning NDD
tang chtra nudc gp,.; nham du béo su bién doi
moi truong NDD trong tuong lai phuc vy céng
tac quy hoach va quan ly NDD.

Pic diém dia chat thay van TCN Pleistocen
gitra - trén (qp2.s):
Di¢n phan bo rong trén toan ving, khong
16 ra trén mat ma bi céc tram tich Holocen che
phu. Tang nay phan b6 ¢ d¢ sau tir 14-44 m va
chiéu sdu day tir 77-120 m.

) Dt da chtra nuée gom cac Iorp cat hat min
dén trung, nhiéu noi lan san s6i, c6 Mau xam
tro, xam vang xen k& nhau. Gifta cac Isp cat
thuong xen kep cac 16p mong hodc thau kinh
sét, bt mau vang, xam xanh. Bé day gdp ¢ cac
LK tr 6-67 m, bé day I6n nhat thuong gap &
dong bac (Théi Binh) va c6 xu huéng vat mong
vé phia nam va phia tay.

MAT CAT TUYEN I-I
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Hinh 2a. Mit cit dia chat thuy vin theo tuyén I-1
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MAT CAT TUYEN IHI-I1I
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Hinh 2b. Mit cét dia chat thuy van theo tuyén 11-111

Chat lugng nuéc bién ddi kha phuc tap.
Phan phia bac, tdy bic nuéc bi lo. KQPT tai
G177 cho M = 1,16-1,63 g/l; ClI" = 414-726
mg/l. Tai trung tdm va phia ham nwdc nhat
chiém 1.103 km? v6i M = 0,57-0,76 g/l; CI' =
1-121 mg/l.

Pay 1a TCN co6 dién phan bd rong, kha
ndng chira nuéc phong phd, chét lugng nuéc
dat yéu cau sir dung cho sinh hoat, dicu kién
khai thac d& nén co the khai thac phuc vu cho
sinh hoat. Tuy nhién ting nay c6 nguy co bi

6¢ 8¢ ., 0¢
mK, +mK, +R-P+Q5(x-x,, =S"—=
6‘y Q ( Y~ yk) ot

a 2

Trong dé: R 1a luu lugng cung cap theo dién
cho tang (L/T = L¥T/L?); P 1a luu luong thoat
khoi tang (L/T = L¥T/L?): x, y: Toa d0 trén mat
phing ngang (L); m: Chiéu day ting chira nudc
(L); Ky Ky: Tuong tng la hé sO tham theo
phuong x va theo phuong y (L/T); ¢: Muc nudc
(L); Q: Luu luwong bom hut (gia tri 4m néu 1a
huat khéi tng chira nudc va gia tri duong néu 1a
ép nudc vao tang chira nudc) tai vi tri (X, Yi)
(L3T); &X — X ¥ — Yi): Ham Dirac delta [6(x —
X Y=Y = I néux =X Vay =y, dX—X,Y—
yi) = 0 néu x =x, hodc/vay # yi]; S Hé s6 nha
nuée dan hdi cua tang chira nudc; t: Thoi gian
[T].

Diéu ki¢n ban déu 1a myc nude xac dinh
trén toan mién phan bd tang chira nuéce.

Diéu kién bién c6 thé 1a mét trong cac loai
sau:

216

xam nhap man néu khong cé bién phap quan Iy
khai théc.

PHUONG PHAP NGHIEN CUU

Co so cua phu'orng phap tinh toan trr lugng
tiém nang NDD cua cac tang chtra nude dua trén
|61 giai caa bai todn dong chay. i

Bai toan d(‘)ng chay: Phuong trinh chuyén
dong NDD trong tang chira nude c6 ap luc trong
khong gian hai chiéu xy dugc thé hién nhu sau
(Jacob Bear and Arnold Verruijt (1987)):

trong mién 2 (1)

Diéu kién bién loai 1 (diéu kién bién
Dirichlet), hoac muc nude da xac dinh:

¢p=¢ trén T, 2)

Piéu kién bién loai 2 (diéu kign bién
Neumann), hozc dong chay vao da biét:
T % _ —q trén [, (3)
on
Diéu kién bién loai 3 (diéu kién bién hdn
hop - bién Cauchy): Dong nudc vuong goc véi
bién duoc thé hién qua muc nudc trén bién va
mot hang s6 di biét.Tat ca cac bién cac loai
khéc nhau ndi v6i nhau lién tuc Ty + [ =T tao
thanh ranh gi¢i tang chira nuéc.

Phuong trinh (1) chi ¢ thé giai bang
phuong phap sé dbi voi moi didu kién bién thay



Trir lwong khai thac tiém nang tang chira nurée

doi theo khong gian va thoi gian va tang chira
nuge bat dong nhat, chi c6 thé giai bang
phuong phép giai tich khi di€u ki¢n khong doi
theo thoi gian va tang chira nudc dong nhat.

. Cong thirc tinh toan trir lwgng khai thac
tiem nang: i

Trir lugng khai thac tiém nang (Qgr) = Trir

lugng dong (Qq) + Trit lwong tinh (V).

v W AH +AZ

TN fo 3Oy = H 365 f

Trong do: Vng Thé tich chira nudc; a- Hé sb
xam pham vao trit lugng tinh tu nhién; tgr-
Thoi gian khai thac (thuong an dinh 1a 27 nam
=10.000 ngay); u- Hé s6 nha nudc trong luc;
AH- Bién d¢ dao dong myc nudc;AZ- Tri s6 ha
thap muc nudc; f- Dién tich ting chira nudc.

Thong sb dia chat thily vin tang pleistocen
giira - trén (qp2-)

bang chiéu day TCN qp,3: NOi suy theo
phuong phap dia Kriging bang phan mém

Hinh 3. Pang chiéu day TCN qp,.

Dit liéu vé hién trang khai thac NDD tflng
P23 .

Céac dir ligu trude day [1, 6, 7] da tong hop
dugc so luong LK khai thac ho gia dinh (2

Arcgis. Bé day gip o cac LK thay doi tir 6—
67 m, trén cac mit cit bé day 16n nhét gip &
d6ng bic (huyén Théi Binh) va c6 xu hudng
vat mong vé phia nam va phia tay (hinh 3).

Hé s6 tham ky =13,21 m/ngay. Hé sé din
nudc cua téng duogc tinh qua ky va chiéu day
tang (hinh 4).

Hé s6 nha nuwée dan hoi duge xac dinh qua
cong thuc 1y thuyét = 0,0000695.

Luwong muea cung cdp cho tang: Luu lugng
nudc cung cap theo dién cho tang twong dwong
voi ty 16 mwa ngédm 1a 0,0593 (5,93% tong luong
mua trung binh nam 2004-2008 1a 2.077 mm)
[2, 4-6]. TCN qp,.5 ¢6 16p tham nudc yéu phu &
trén voi chidu day bién doi trung binh khoang 16
m ma trén 16p thim nuéc yéu 1a TCN gh. Vé
mat nguyén ly, TCN qp..s thudc loai ting co
tham xuyén. Két qua cho thiy rang dao dong
tang giam muc nudc theo thoi gian trong nam
rat nho khdng phan anh dung mirc do ting giam
quan tric duoc. Nhu vay ty 18 b6 cap cung cap
cho tang qp,.s ty 1é véi lwong mura.

470000 450000 480000 500000 510000 520000 530000 540000 550000
Xtm

Hinh 4. Dang hé s6 dan nugc (m’/ngay)

m*/ngdy) cia timg xi phuong va téng luu
lugng khai thic cua ting xa phuong. Tir s0 ligu
nay véi so liéu vé dién tich da xac dinh dugc
muc do khai thac theo loai hinh hd gia dinh
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(m*/ngay/km?). Trong md hinh s6 chuyén dong  xac dinh toa do vi tri LK, luu luong khai thic
NDD, cac LK khai thac hodc ép nudc dugc gdn  va thoi gian bat dau khai thac va dugce thé hién
cho cac nut. Cac LK khai thac tdp trung dugc  trén bang 1, hinh 5 va hinh 6 [1].

Bdng 1. Téng hop khai thac NDD theo TCN trén toan tinh Ca Mau

Téng cong QP23 qp: ny’ n'
STT bia diém S6 Luu g e Lo oo 0 Luu S6 Luu S6 Luu
gieng  luong o gleng luong o gleng lwong giéng luong giéng luong
1 TP.CaMau 12533 67608 10166 21.719 2239 5.533 122 37.866 6 2490
2 U Minh 13568 3859% 13108 27.841 452 9.665 7 640 1 450
3 Pim Doi 20621 48178 19292 38916 1.255 5.640 74 3.622
4 PhaTan 8414 18502 8.302 17.770 109 332 3 400
5 Thdai Binh 21159 48831 20.717 41948 439 6.791 3 92
6 Trn Van Thoi 24810 61188 24010 49.735 789 6.331 11 5122
7 Cai Nuédc 20080 46991 18680  37.640 1370 7.299 30 2052
8 Nam Can 8532  24.806 6.572 13414 1333 6.438 27 2.362 600 2592
9 Ngoc Hién 8271 18632 7472 16.388 789 1.830 10 414
Tbng cong 137988 373332 128319 265371 8775 49859 287 52570 607 5,532
% luu luong 71,08 13,36 14,08 148
1030000 - L 1050000 -{ L
1040000 - = 1040000 L
1030000 - = 1030000 L
1020000 4 = 1020000 - -
1010000 4 = 1010000 -
E E
> 1000000 F 5 1000000 L
980000 F 980000 - F
8800001 F 880000 - F
870000 - 3 970000 F
960000 E 960000 -
MUBZ Ky meg LI‘;kha\ Lna:, 2
950000 - 40 ?mmi‘;‘?:":‘;a‘ttn - 850000 T W S5 Mim ) i cla g (m ngaylen) |-
470000 480000 490000 500000 510000 520000 530000 540000 550000 470000 430000 490000 500000 510000 520000 530000 540000 550000
Xim) X (m)
Hinh 5. Ban db vi tri cac LK khai thac Hinh 6. Ban db dang mirc d6 khai thac boi cac
tap trung LK hg gia dinh
Dir liéu vé diéu kién bién thé x4c dinh ban do thity dang cao myc nudc do

Ban do Qéng ha thr?ip muc nuée duge xdc  cbt cao mat dét tinh Ca Mau tuong dbi déng déu:
dinh tr cac d¢ tai trude day (Poan quy hoach va  Cao d¢ mat dat trung binh khoang 0,4-0,6 m.
dicu tra tai nguyén nudc 806 (2009)) [1, 2, 4-7]. Tur s0 ligu cdc duong dang thuy dang cao
T ban d6 dang ha thap muc nude (hinh 7a) c6  sat bién bao mién m6 hinh sé xac dinh duoc gia
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tri myc nudc trén du'émg bién bao va gradient
thuy lyc theo hudng vudng goc vdi duong bién
bao. Co6 chicu day tang va hé s6 thim TB =
13,21 m/ngay cua TCN gp,.; s€ xac dinh dugc

4T0000 480000 450000 500000 510000 520000 530000 540000 550000
X fm\

Hinh 7a. Ban d6 dang ha thap muc nudc

Van hanh va hi¢u chinh mé hinh

Van hanh moé hinh dé xac dinh kiéu diéu
kién bién bao mién mé hinh: Biéu kién bién c6
lwu luong vao xac dinh hay diéu kién bién co
muc nudce xac dinh la phu hgp. Tiép theo la xéac
dinh kiéu tang chtra nudc: Tang doc lap hay cé
thim xuyén qua mai va day tang.

Thyc hién md hinh cho thoi gian 24 thang
(1/1/2008 dén 31/12/2008), budc thoi gian mo
hinh 1a 1 thang. So sanh v&i so dd déng ha thap
Myc nudc cua Poan quy hoach va diéeu TNN,
2009 thay rang diéu kién bién bién c6 muc
nude xac dinh phu hop véi mo hinh.

Hiéu chinh md hinh dé xac dinh lai gia tri
cac thong s6 mo hinh phi hop véi cac s6 liéu
quan trac vé muc nudc cua tang tai cac vi tri
khéc nhau vao cac thoi diém khac nhau. Bao
gdm céc budc hiéu chinh:

Hiéu chinh so bd mo hinh vé dai lugng
mua cung cap cho tang qp,.;: Téng lwong mua
trung binh nam thoi ky 2004-2008 la 2.077
mm dugc sir dung dé tinh lugng nude cung cap

lu'u lugng nudce thAm qua bién (hé sé dan nudc
m /ngay) Két qua xac dinh gradlent thuy luc
vudng goc v6i bién vao mién mo hinh tai cac
nut trén bién thé hién trén hinh 7b.

470000 480000 490000 500000 510000 520000 530000 540000 550000
X (m)

Hinh 7b. Cé&c nlt trén bién va gia tri gradient

cho tang Qp2-s. Theo 2 cong trinh quan tric myc
nudéc tang P23 hién nay la Q1990020 (tai TP.
Ca Mau) va Q177020 (tai huyén Nam Can), két
qua hiéu chinh dai lvong ngdm cung cap cho
tang tu nuéc mua la khoang 0,58% lugng mua
vai két qua muc caa mé hinh va quan trac vao
thang 8/2008.

Hiéu chinh thim Xuyén cung cap cho tang
qpzs: Su dung hai gi4 tri hé s tham cua Iap
tham byeu nay la K= 2,5 x 10* m/ngay va
5x10™ m/ngay va gia tri do day trung binh m,=
16 m.

Hiéu chinh mo hinh vé h¢ s6 nha nuéc
dan hoi cua tang gp2.3: Thuc hi¢n chay mé hinh
VGi gid tri hé s6 nha nudc dan hoi bang
0,00000695; 0,0001; 0,0002; 0,001 va 0,002.
Gi4 tri hé s6 nha nudc dan hoi ciia TCN qp,.; =
0,002 c6 thé xem la pha hop véi md hinh khai
niém da xdy dung cho két qua vé& cbt cao muc
nudc theo thoi gian pha hop vai két qua quan
tric myc nudc tai 2 vi tri.
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1050000 1050000 —

1040000 1040000
1030000 1030000
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E E
> 1000000 N 1000000
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980000 + 980000
970000 970000 4
960000 + 960000
950000 —| 950000 -
470600 i 490600 ‘ 510600 ‘ 530600 470600 ‘ 490600 510600 530600
X (m) X (m)
Hinh 8a. Cét cao muc nudce sau 1 nim voi Hinh 8b. Ct cao muc nude sau 2 nim véi
bién c6 muc nude xac dinh bién c6 muc nude xac dinh

1050000 o 1050000

1040000

1040000

1030000

1030000

1020000 -

1020000 -

1010000 o 1010000

;E_’i 1000000 ;E 1000000 -
990000 - 990000 -
980000 980000 -
950000 - 950000 -
470600 480600 490600 500600 510600 520600 530600 540600 470600 450600 490600 500600 510600 520600 530‘000 540600
X (m) X (m)
Hinh 8c. Cot cao muc nudce sau 1 ndm voi Hinh 8d. C6t cao muc nudce sau 2 nam véi
bién c6 luu luwgng xac dinh bién c6 luu lugng xac dinh
KET QUA NGHIEN CUU Trit lwgng tinh tw nhién NDD ting qp;.;
Ket qua xac dinh trir lwgng tiem ning NDD Tong cong: TCN gpz.3 trén khu vuc tinh Ca
tAng qp.-s Mau c6 thé tich khoang 175x10° m®. Téng dién
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tich ting ban g tong dién tich dat lién cua tinh 1a
5.294,87 km tang c¢6 chiéu day trung binh la
33,07 m. VO’l hé s6 nha nudc dan hoi cua tang
bang 0, 002 tru luorng tinh dan hdi cua tang 1a
10,590x10° m*® va hé sé nha nudc trong lue
bang 0,25 thi trir luong tinh trong lyc cua tang
la 43, 750><1O9 m? [8]. Hé s6 nha nudc dan hodi
cua TCN gpzs khu vue dong bang Nam B0
duogc lay bang 0,005.

Phan nwac nhat: Dién tich phéan bd 1a
2.641,84 km? (chiém 49,9% tong dién tich)
tong thé tich 1a 96, 64><109 3, c6 chiéu day
trung binh la 36,58 m. Vi h¢ s6 nha nu6e dan
hoi cua tang bang 0,002 tru luong tinh dan hoi
cla tang 1a 5 847><106 m® va hé sb nha nudc
trong luc bang 0,25 th1 tru lugng tinh trong luc
cua tang la 24, 159%x10° m”.

Phan mm’c man: Digén tich phéan bd 1a
2.653,05 km? (chiém 50, 1% tong dién tich)
téng thé tich la 93,39x10° m® c6 chiéu day
trung binh la 35,20 m. Véi h¢ so nha nudc dan
hoi cua tang bang 0, 002 tru luong tinh dan hoi
cta tang 1a 5.306x10° m® va hé s6 nha nuéc
trong luc bang 0,25 thi tru luong tinh trong luc
cua tang 1a 23 346><109

Trit lwgng djpng NDD ting 4qp23

Trit luong dong c6 thé gdm nhidu thanh
phan khac nhau nhu lugng nudc chay qua mat
cit cua TCN, thAm xuyén tir cac ting nam trén
va nam dudi, dong chay tir phia ngoai bién
vao tang,... Trr lugng dong duogc xac dinh do
ngam tir ting Holocen bén trén qua 16p thap
nuédc yéu & diéu kién dong thai bi pha huy (¢
diéu kién khai thac) va ngdm tir phia ngoai
bién vao.

Cung cdp tir bién: Pa xac dinh tinh toan
dugc luu lwong cung cip tir bién trong qua
trinh khai thdc tir nam 2009 dén nam 2025 véi
luu lugng khai thac tang ty 1¢ thuan voi ty 1€
tang dan sd. Két qua thé hién trong bang 2 va
hinh 9: Bién cung cip tir 10,44-11,83% luu
lugng khai thac. Chidu dai tong cong cua
duong bién bao mién mod hinh 1a khoang
406.000 m trong d6 khoang 223.000 m (54,9%)
la bién cua phan NDD cua tang bi man. C6 thé
cho riang khoang 54,9% luu luong cép tir bién
la nwéc man va khoang 45,1% luu luong cap tir
bién la nudc nhat.

Bang 2. Luu lugng cung cap tir bién trong qué trinh khai thac (m*/ngay) thoi ky 2019-2025 [1]

Thang/nam Luu lwong do bién cung cip (m®/ngdy)  Luu lwong khai thac (m*/ngdy) % bién cung cip
12/2009 31.560,3 268.865,2 11,74
12/2010 30.357,2 272.333,5 11,15
12/2011 30.593,2 275.846,7 11,09
12/2012 32.119,2 279.405,1 11,5
12/2013 31.527,2 283.009,4 11,14
12/2014 31.870,9 286.660,2 11,12
12/2015 32.819,3 290.358,1 11,3
12/2016 34.406,7 294.103,8 11,7
12/2017 35.254 297.897,7 11,83
12/2018 33.785,9 301.740,6 11,2
12/2019 33.632,3 305.633 11,0
12/2020 34.660,6 309.575,7 11,2
12/2021 35.908,2 313.569,2 11,45
12/2022 37.085 317.614,3 11,68
12/2023 35.203,5 321.711,5 10,94
12/2024 34.840,9 325.861,6 10,69
12/2025 34.473,1 330.065,2 10,44
Trung binh 33.535,2 298.485,3 11,25
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Téng lwu lweng cép tir bién
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Hinh 9. Luu lugng cung cip tir bién tinh toan duogc thoi ky 2009—2025
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Bdng 3. B6 cép do mua cho tang qp,.; twong dwong ty 16 thimTB 20102017

Luu lwgng khai thac (m®/ngay)

0. Cung cip ngdm tir nuéc mua cho ting qp,.; twong duong ty 1& mwa ngdm trung binh

Nam Lugng mua nim (mm) Thém tir Holocen twong duong ty 16 mwa Téng lugng ngadm (m)
2010 2.244 0,056 0,126
2011 2.446 0,056 0,138
2012 2.154 0,056 0,121
2013 1.941 0,057 0,110
2014 2.066 0,058 0,119
2015 2.297 0,058 0,134
2016 2.304 0,06 0,138
2017 2.154 0,059 0,128
Trung binh 0,058 0,127
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Trir lwong khai thac tiém nang tang chira nurée

Két qua xac dinh trir lwong khai thac tiém
nang

Toan bd tinh Ca Mau duogc chia thanh 6
luéi kich thude co ban 1a 1 km? (1 km x 1 km).
Tai tim mdi 6 ludi duoc bd tri 1 LK khai thac
nude dudng kinh 0,2 m. Cac théng sd vé do ha
thap muc nudc cho phép va ty 1&¢ mua ngam
tuong dwong lugng nudc cung cap theo két qua
ctia mo hinh du bao.

So do dﬁng Ivu lwong (m°Ingay) khai théac
tiém nang tang qp,.; trén 1 km?
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Hinh I1. Gia tri ha thdp muc nuéc cho phép

D6 ha thdp muc nudc cho phép duge xac
dinh trén co s& muc nudc gidi han khai thac
ciia cic TCN dua trén Thong tu sb 27/TT-
BTNMT ngay 30/5/2014 [9] quy dinh muc
nuéc ha thdp khong vuot qua mai TCN va
khong sau hon 50 m tinh tir mat dat. Mai TCN
P23 ndm & do sau trén 80 m nén do ha thap
muc nude cho phép duoc ldy 1a 50 m. Cot cao
mit dat trung binh 1a +0,5 m nén ¢t cao muc
nuée cho phép 1a 49,5 m. Gia tri d6 ha thap
muc nudc duge st dung dé tinh toan 1a hiéu
giita cbt cao myc nude vao cudi nam 2018 va
gia tri —49,5 m nay (hinh 11).

Tuy nhién theo Nghi dinh quy dinh viéc
han ché khai thic nudc dudi dat sb
167/2018/ND-CP ngay 26/12/2018 vé han ché
khai thac nuée dudi dat & cac ving chira nude
nhat tai khu vuc dong bang séng Ctru Long thi
chiéu sdu muc nudc dong khong dugc 16n hon
30 m. Vi vay di tién hanh xic dinh luu lugng
khai théac tiém nang ung voi do sau myc nudc
dong 30 m, tic la cdt cao muc nudce dong béng
29,5 m.

Dign tich phéin bé nwéc nhat-nwéc min

Trit lugng khai thac tiém niang dugc tinh
toan cho toan bo cac 6 ludi va dua trén dién
phan bd NDD theo do TDS s& tach ra phan trit
lugng khai thac nudc nhat va trit lugng khai
thac nudc man. Ranh gidi st dung 1a duong
TDS 1 g/l. So d6 phan bd NDD theo ndng do
mubi thé hién trén hinh 12,
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héa (g/l) ndm 2018:
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Hinh 12. So d6 dang luu luong (m°/ngay) khai
théc tiém nang tang gp,.; trén 1 km
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Két qua xac dinh trir hwong khai thac tiém
ning ting gp,.s ‘

Trit lugng khai thac tiém nang dugc tinh
toan cho toan bd cac 6 ludi, trong d6 6 ludi co
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ban 1a 1 km?= 1 km x 1 km va chi cac 6 luérj
sat bién moi ¢o dién tich nho hon 1 km?. Bé
cho két qua mot cach tong quat la tur 1 km? véi
cac gia tri thong s6 dia chét thiy van va ty 1€
mua ngdm xac dinh thi trit lugng khai thac tlem
nang la bao nhiéu nén nhom tic gia da tlen
hanh tinh toan thém luu lugng khai thac tiém
nang tu 1 km? ngoa1 viéc tinh luu 1uong khai
thac tiém nang cua 0 ludi 6 sat bién co dién tich
nhé hon 1 km? va thé hién trén hinh 12.

Két qua tinh cho thay tong trit lugng tiém
nang (mg voi do sau myc nu:oc dong cho phép
bang 50 m1a 1.924.112 m /ngay, trong do6 phan
nudc nhat 1a 1.072.145 m*/ngay (chiém 55 J7%)
va phan nuéc man 1a 851.967 m¥/ngay (chiém
44,3%).

Téng trit lugng tiém ning Umg v6i d6 sau
myc nudc dong cho phép bang 30 m la
1.903.083 m /ngay, trong do phan nudc nhat 1a
1.060.425 m®ngay (chlem 55,7%) va phan
nude min 13 842.658 m*/ngay (chiém 44,3%).

KET LUAN

Trén dia ban tinh Ca Mau c6 mat 4 TCN
duoc khai thac st dung 1a qp,- 3 gp:, nz va n,!
v6i tong luu lugng 373.332 m /ngay, trong do
khai thac tir qp,s 1a 265.371 m*/ngay (chlem
71,08%), tur qp; la 49.859 m /ngay (chlem
13,36%), tir n,’ Ia 52570 m /ngay (chlem
14,08%) va tir n,' 1a 5532 m%ngay (chiém
1,48%).

Ty 18 khai thac hién nay tir tang chira nudc
gpz chiém 71,08% (265371 m°/ngay) trong
tong luu Iuwgng khai thac NDD, trong khi dién
tich TCN gp23 ¢6 nudc nhat 1a ~56% va nudc
man 1a ~44%. Trlr luong khai thac tiém nang
NDD TCN gp,3 tinh cho myc nudc thoi diém
nam 2018 khi ha thép muc nudc xuéng do sau:
(1) 50 m tinh tir mat dat 1a: 1.924.111 m%/ngay,
trong do6 phan nuéc nhat 12 1.072.145 m*/ngay
(chiém 55 ,7%) va phan nuéc man la
851.967m° /ngay (chiém 44 3‘73) va (2) 30 m
tinh tir mat dat 1a: 1.903.083 m /ngay, trong do
phan nudc nhat 1a 1.060.425 m*/ngay (chiém
55,7%) va phan nuéc man 1a 842.658 m*/ngay
(chiém 44,3%).

Cung cép cho luu luong khai thac ting qpo.3
1a khoang 11,25% tir bién (ké ca bién c6 NDD
mén va nhat). Trong qua trinh khai thac, ty 1¢
luong nudc mua ngdm qua ting gh cung cip
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cho tAng qp,.; trung binh 13 khoang 5,59% vao
nam 2009 trung binh ting lén dat khoang
6,24% nam 2025.

Loi cdm on: Céc tac gia xin cam on dé tai
“Pieu tra, danh giad hién trang man - nhat nucc
duwdi ddt cdc tang chira nuée tinh Ca Mau phuc
vu cong tac quan Iy tai nguyén nucc duoi dat”.
Ma s6 VAST.DTCB.03/17-18 va dé tai
“Nghién ciru danh gia chat lwong va trir lirong
céc tang chira nweéc & cac huyén ven bién tinh
Ninh Thugn phuc vy cbng tac qudn ly nwoc
dudi dat trong boi canh han héan va bién doi khi
hdu”. M s6 KHCBTD.01/19-21 da hd tro cac
diéu kién can thiét dé hoan thanh céng trinh
nghién ctru nay.
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