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DPANH GIA TRU LUQNG NUGC DUGI PAT VUNG CON PAO
BANG PHUONG PHAP MO HINH

Ngo Dirc Chan
Lién doan Dia chiét thiy vin - Dia chit céng trinh Mién Nam
(Bai nhdn ngay 29 thang 05 nam 2008, hoan chinh swa chita ngay 10 thdang 11 ndm 2009)

TOM TAT: Panh gid trit luong nude dudi dét (NDD) doi véi cdc viing mo quy mé ‘nhd
va ¢6 Idp nhie 6 Cén Pao la vén dé phike tap, vi nguén hinh thanh trit lwong ¢ ddy chii yéu la
trit lwgng dong. Viéc tinh todn trit lugng theo giai tich thuong khong chinh xdc vi khong tinh
todn ddy dii cdc thanh phdn trit leong dong do dé diea ra nhtmg két lugin khéng gan véi thue te
vé tai nguyén NDD. M6 hinh dong c hay NDD la cdng cu c6 kha ndng tinh ddy di cdc nguén
hinh thanh trit luong tir d6 s€ cung cdp dwgc nhiing théng tin tin cdy trong ddnh gid tai
nguyén NDD. Bai bao sé sir dung mé hinh da cé dé thuce hién xdc dinh timg thanh phan tham
gia hinh thanh trit leong 3.960m’/ngay & ddo Cén Son.

1. MO PAU

DPénh gia trir luong NDD dugc thuc hién béng nhiéu phuong phap. Phwong phép can bang
thudng chimg t6 hiéu qua trong nhitng viing c6 diéu kién dia chat thuy van (BCTV) nhu ¢ Con
Dao. D chinh xéc ciia két qua tinh cang dugc ning cao hon néu dugc thuc hién thong qua mo
hinh dong chay NDD. M4 hinh dong chay NDD sir dung trong bdo cdo nay duoc thyc hién tir
két qua nghién ctru va nguon dit liéu ctia Dy an: “Piéu tra bo sung, xdy dung mang quan trdc,
quy hoach khai thdc st dung va bdo vé tai nguyén nudc ving Cén Dao” (do Nguycn Hiru
Dién va nnk thyc hién nim 2006), Mb hinh dwoc xdy dua theo ngudn dir liéu kha day di ¢ do
tin ¢y cao nén ¢ kha ning thuce hién duge céc bai toan DCTV trong vung ma cu thé 12 x4c
dinh dugc cac nguon hinh thanh trit lugng khai thac NDD. Néi cach khac két qua tinh todn cia
mo0 hinh ¢6 thé chi ra duoc llrong nudc duge khai thac sé dugc hinh thanh tir nhimg ngudn cu
thé. Pdy 1a nhiing thong tin can thiét cho cic nha quan ly khai thac NDD & Con Dao.

2. MO HINH DONG CHAY NUGC DUOI PAT VUNG CON PAO
2.1 So' @b héa ving nghién ciru

Can cir dic diém céu tric DCTV ciia dao Coén Son, hé théng NDD cia ving duge so db
hoa nhu sau:

- Ving 14p md hinh dong chay nudéc dudi dat (MHDCNDB) dugc chon nhu trong hinh 1,
gi6i han béi bo bién phia nam va dudng phan thuy cuia cac nui d4 & cac phia con lai.

- Céc 16p tinh toan: MHDCNDD gém 2 16p: L6p trén md phéng céc trAm tich bd rdi
Kainozoi va 16p dudi mé ph(’mg da Mezozoi.

- Dic diém thiy luc va didu kién bién: L6p 1: Chiém dién tich khoang 6km2 & trung tdm
vung tinh toan, dugc xem la lo*p khéng 4p (Unconfined) hodc c¢6 4p yéu cuc by khong dong
nhat vé tinh tham. Phén ria tiép xdc véi cac da Mezozoi dugc xem la bién khong dong chay
(bién loai II - Q = 0) va bd bién phia nam la bién tong hop. Lép 2: Chlem toan bd dién tich
vung tinh toan, dugc xem 14 16p khong hoic ban ap khong ddng nhét vé tinh thém Phén ria
doc theo duo’ng phén thily dugc xem la bién khong dong chay va phan phia nam tiép xuc véi
bién 12 bién tdng hop (bién loai III).

Trang 80



TAP CHi PHAT TRIEN KH&CN, TAP 12, S0 05 - 2009

\Bigh |gail

Bién loai Ili

BiénQ=0"
(Lop2)

Bién song
(Lép1va2)

Bién téng hop
(Lop1va2)

Hinh 2.Ban d4 céc loai bién sir dung cho mé hinh

2.2. Lwéi sai phén hiru han ciia md hinh

Téng hop hé théng cac 6 ludi md phong tron ven mdi truong khu vyuc 1ap mé hinh tao
thanh luéi sai phan hitu han. Cic 6 ndm ngodi bién mé hinh dugc gén khéng hoat dong
(Inactive) va s& khong tham gia vao céc tinh toén cua mé hinh. H¢ théng luéi duge thiét 1ap
trong mé hinh bao gbm:

_ Ludi tinh toan hai chidu (2D Grid): ving 14p mé hinh c6 dién tich 12,5km’, dwgc phan
thanh 80 hang va 102 cdt, véi cac 6 ludi c6 kich thude twong tmg 1a 50 x 50m.

- Luéi tinh toan ba chiu (3D Grid): lui 3 chiéu dugc phan thanh 80 hang va 102 cft va
56 16p 12 2, dugc sir dung dé md phong céu tric khong gian ciia cic tang chira nudc.
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Hinh 6. Lu6i tinh todn 3 chiéu - 3D Grid
2.3 Két qua
2.3.1 Muyc nuée
MHDCNDBD da dugc hiéu chinh theo 12 budc tinh todn véi sai s6 timg budce nhd, cho thay
mirc d6 tin cdy cia cong tdc md phong hé thong NDP & dao Cén Son. Két qua da xac lap
truomg dong chay cho timg budc tinh toan. Hinh 7 v hinh 8 thé hién trudng cao d6 muc nuéc
gitra hai mua dién hinh 12 mia mua va mua khé.
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Hinh 8.Cao d6 muc nudc ting Pleistocen thoi diém thang 9/2006 (giita mia mua)

3. DPANH GIA TRU LUQGNG KHAI THAC

3.1 Muc tiéu
Danh gia trit lugng khai thac véi myc ticu 1a bo sung 2.000m3/ngay. So dd bd tri cong trinh
duoc du kién nhu hinh 9. Bao gom 10 16 khoan khai thac v4i cong suét 1a 200m3/ngay cho

Trang 83




Science & Technology Development, Vol 12, No.05 - 2009

mot giéng. Nhu vay, téng luong khai théc cia bai toan lic nay 1a 3.960m3/ngay (trong dé6
luong khai thac hién hitu 12 1.960 m3/ngay).

L4 khoan khai thac:
e Hién hiru

* Du kién

\

3.2 Nhiém vu

- Véan hanh MHDCNDD daé giai bai todn trir lvgng véi thai gian tinh toan 1am tron 13 30
nam. Bat dau: thang 9/2006 va két thuc 9/2036.

- Xéc dinh trrdng myc nudce, myuc nude ha thip va cic ngudn hinh thanh trix luong hién tai
va cudi thoi gian tinh toan,

- Banh gié két qua va cac khuyén nghi.

3.3 Diéu kién tinh to4n

- Bai toan s& dugc thuc hién trong diéu kién mua khd.

- Myre nuée bién, hé va song sudi khong thay déi trong thoi gian tinh todn va liy bang gia
tri mua kho (thang 4/2006)

- Luong khai théc hién hitu 1.960m3/ngay khong thay ddi dén cudi thoi gian tinh toan.

3.4 Két qua

3.4.1 Cao djp muc nude

Trudng cao d6 myc nuée tai thoi diém bat du tinh todn (thang 9/2006) dwoc thé hién
trong hinh 10. Dén cubi thdi gian tinh toan (thang 9/2036) trudng muc nwdc da c6 s thay dbi
Ién nhu trong hinh 11. Liic ndy trudng cao d6 myc nudc da xuét hién thém hai phéu ha thap
chung quanh cic giéng khai théc dy kién. G khu virc Hang Duong myc nuée & trung tdm hanh
lang khai thac 1a 0,1m va & phia déng la 1,3m. Trong khi d6 muc nuéc tai bai giéng khai thac
hién hitu phia bic hé Quang Trung 12 2,3m va bai giéng phia bic hd An Hai Ia 1,6m.

Hinh 9. So 6 vi tri hanh lang khai théc du kién
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Hinh 11. Trudng muc nudc cudi thoi gian tinh todn thang 9/2036

3.4.2.Muc nwéc ha thdp’

Muc nuéc ha thap cudi thoi gian tinh toan (thang 9/2036) so v6i myc nudc hién tai (thang
9/2006) dugc thé hién trong hinh 12. Myc nuéc ha thap 16n nhét (trung tdm hanh lang khai
thac) tai phéu ha thap Hang Duong 1a 1,7m va & phéu ha thap phia déng la 0,7m.
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Hinh 12.Ban dé ding myuc nuéc ha thip tai thoi diém thang 9/2036 (so véi thing 9/2006)

L3 khoan khai théc:

3.4.3.Cdc nguén hinh thanh trir lwgng

Céc ngudn hinh thanh trix luwong & Con Son dén cubi thoi gian tinh todn (thang 9/2036) da
duoc xic dinh va théng ké trong bang 1, bao gbm:

- Bé cdp tir mwa va béc hoi: Luong bé cap tir mua tai thoi diém nay rat it khoang
36m3/ngay (theo théng ké trung binh nhiéu nam vao thoi diém nay chi c6 2 ngay mua) Lic
ndy qué trinh bdc hoi giam vi nhiéu noi d6 sau muc nude 16n hon 3m (chiéu sau gi6i han bdc
hoi) va chi lam thoat ra mot lugng nudc la -230m3/ngay.

- Tir séng sudi: Téng lugng nude thdm xuyén vao va ra day cac. sdng sudi toan dao Con
Son 1a 1.864m’/ngay trong d6 lwong bd cap la 1. 877m /ngay va lugng thoat nguoc tro lai &
nhig noi khac chi la 13m /ngay Nhu vy, séng sudi trong viing lic nay déng vai tro bd cap
cho tang chira nudc chiém uu thé.

- Tir ho Quang Trung: Téng lugng nuée tham xuyén vao va ra qua day hd Quang Trung
la 2.182m’ /ngay Trong do, Iuong bd ~cép cho tang chira nudc la 2. 182m3/ngay va khéng c6
lrong nudc tir tang chira nuge cung cép lai cho hd. Nhu vy, tai khu virc hd Quang Trung chi
déng vai trd cip nude cho tang chira nudc.

- Tir hé An Hai: Tong lu'orng nudc tham Xuyén vao va ra qua khoi d4y hé An Hai la
596m’/ngay. Trong dé, lwong bd cap cho tang chira nuéc 1a 599m’ /ngay va lugng nudc tir tang
chira nudc cung cap lai cho ho chi ¢6 -3m’/ngay. Nhu véy, cung véi hé Quang Trung, hé An
Hai lai dong vai tro cap cho tang chira nudc 1a chi yéu.

- Tir bién: Do dia hinh déc va gradient dong chay kha 16n nén doc theo bo bién chi co
llrong NDD thoat ra la -515m’/ngdy. Chii yéu 1a luvong nude thoat tir dat lidn ra phia bién -
517m’ /ngay va chi mot luong nho 2m*/ngay chiy nguoc tré lai. Nhu vy doc theo b bién chi
c6 thoat nudc nén qua trinh xdm nhip min xay ra chua dang ké.

- Thim xuyén theo chiéu ditng: Tong lugng nuéc thdm xuyén Ién va xudng tang MZ 1a
28m’/ngay, trong d6 luong thim xuyén 1én la 54m’/ngay va thdm xuyén nguge tré lai & nhirng
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noi khac 1a -26m*/ngay. Nhu vdy, qua trinh thdm xuyén dong vai trd cép nuée cla ting chira
nuée Pleistocen 14 chit yéu.

Nhu viy, tir bang 1 cho thy rang:

- Téng lugng nuGe tir cac ngudn ngodi hé théng NDD chéy vao ting chira nudc Pleistocen
tai thoi diém nay chi ¢6 4.750m*/ngay, bao gom 4.695m°/ngdy tir cac ngudn ngoai hé théng
NDD v 55m’/ngay tir thAm xuyén tir ting MZ 1én.

- Téng luong nuéc thoat ra khoi tang chira nuéc Pleistocen -4.750m’/ngay, bao gom -
1.763m’/ngay bbc hoi, thoat ra cic sdng sudi, hd va phia bién, -27m’/ngay tham xuyén xudng
tAng MZ va phin con lai dugc khai thac 1a -3960m’/ngay.

_ Trit luong tinh tAng chira nu6e Pleistocen thay ddi rét it va chiém ti 1¢ khong ddng ké 1a -
1 m*/ngay. Do thdi gian tinh toan kéo dai va myc nude da dat 6n dinh do do6 su thay ddi trit
luong tinh khong nhicu.

Néi cach khac, mudn khai thac dugc lugng nude -3.960m’/ngay toan ving Cén Pao cin
c¢6 ngudn hinh thanh tong cong 1a 4. 190m’/ngay, tir cac ngudn sau:

- B4 cap tir mua la 36m’/ngay.

- Tir cac hd 1a 2.262m’/ngay.

- Tir song sudi 12 1.864m’/ngay.

- Thim xuyén tir ting MZ 1én 12 28m*/ngay.

- Béc hoi 1am thoat di mot lugng nudc -230m*/ngay.

4. KET LUAN

Két qua bai toan danh gia trir lugng khai thic MDD voi muyc tiéu trir luong 1a
3.960m’/ngay (bd sung thém 2.000m’/ngay) theo so dd b tri trong hinh 9 da cho phép di dén
nhimng két luan sau:

- Cao d6 muc nudc sdu nhat chi méi dat dén do sdu 0,1m so véi muc nuée bién & bai
giéng Hang Duong. Nhu vdy, myc nuéc nay vén dat yéu cau trong sut qua trinh khai thac (30
nam).

- Myc nudc ha thip thém 16n nhét 13 1,7m tai khu vyc bai giéng Hang Duong, gié tri nay
vin con nho hon mdt nude ha thip cho phép dén cudi thoi gian khai thac.

- Nguén hinh thanh trir lugng chii yéu la lugng thim xuyén tir céc héd va céc song sudi
trong vung.

- Qua trinh xdm nhdp man chua xay ra.

Nhur vdy trir luong khai thac bd sung 2.000m*/ngy (tong cong 3.960m’/ngay) nhu thiét ké
1a dat yéu cau.

Két qua nhu trén cho thdy vai trd quan trong cia céc hd chira nude va song subi trong
ving, Déy la didu ma céc cdp quan 1y khai thac cin quan tim.

Bai toan trir luong ndy dugc thuc hién véi gia thiét myc nudc hd va séng sudi khong thay
di trong thoi gian tinh todn va béng gia tri do dugc va mia kho (théng 3 dén thang 4 nim
2006). Do d6, vi mét 1y do nao d6 ma myc nudce hd va séng subi thép hon thi chic chin s& lam
cin bang nudc s& thay dbi theo hudng tiéu cye. Lic dé, myc nudc cua tAng chira nudc
Pleistocen s& bj tut xudng sau hon nira.

Mot két qua tinh ton khac cia MHDCNDD da chi ra dugc lugng nudc thoat ty nhién vé
phia bién kha 16n 517m’/ngdy (chiém gan 25% lugng khai thic b6 sung). Piéu nay di dugc
ching minh trong thuc té 12 nude bién phia nam déo c6 do man rat thap (khoang 10g/1). Nghia
1a lugng nude nhat tir trung tdm ddo da thodt ra va pha loang nudc bién tai day. Nhu vay,

Trang 87




Science & Technology Development, Vol 12, No.05 - 2009

chung ta c6 thé ting cudng trir lugng
thong ke doc theo bd bién phia nam.

Tom lai, néu diéu kién tw nhién khéng thay déi va m
nhu hién nay thi viéc khai thac bd sung thém 2.000m
trudng NDP dugc bén vimg, cin c6 bién phap
muc nude hd hodc bd sung thém cac hd chira n

tinh bang cach han ché luong nudc thoét ra bang hé

uc nude sdng hd trong ving duoc giir
*/ngay 1a dat yéu ciu. Tuy nhién dé moi
bao vé myc nuéc hd tét hon nita nhu: nang cao
udce khac.

Bing 1.Bing thong ké c4c ngudn hinh thanh trit hrong NDBD tai thoi diém thang 9/2036

DONG CHAY - m*/ngay

NGUON ~
Vao Ra Tong
Trir lwong tinh 1 -1
Tir cdc ngudn
Cdc ho chira nudc 2.782 -520 2.262
- H6 Quang Trung 2,181 0 2,181
- H6 An Hai 599 -3 596
- Bién 2 -517 -515
Song sudi 1.877 -13 1.864
Khai thac -3.960 -3.960
BG cdp tir mua 36 36
Béc hoi -230 -230
Téng 4.695 -4.723 -28
iD(‘mg chay
(Chiéu dimg
Phia trén
Phia duci 55 27 28
(Chiéu ngang
Theo phwong Déng - Tdy 25412 -25.412
Theo phuwong Bic Nam 25.439 -25.439
Tong 50.905 -50.877 28
TONG CONG 55.601 -55.601 0
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ASSESSMENT OF GROUNDWATER RESERVES IN CON DAO AREA
BY MODELLING

Ngo Duc Chan
Division of Hydrogeology and Engineering Geology for the South of Vietnam

ABSTRACT: Assessment of groundwater reserves for the small and isolated area like
Con Dao is a complex problembecause the components of reserves are mainly dynamic ones.
Calculation of the reserves using a analytical method is usually not reliable because of not
taking in account all components of the reserve, therefore withdrawn not correct information
on the natural resources. Groundwater flow model is a tool having a capability to give the
reliable information in assesment of natural resources because it takes in account all
components of the reserves. The article presents the results of identifying the components of
3,196 m’/day reserves using an available groundwater flow model at Con Son island.
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