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KHOA HQC CONG NGH' 

DIJ BAD KHA I\IAI\IIi xAM I\IH~P M~l\1 Ttn 
cAc CDI\IIi TRil\IH KHAI THAI: 1\JUDC BAI\IIi MD Hil\IH 

MDDFLDW CUA DAI VEI\1 BIEI\1 Tii\IH OUAI\IIi TRI 
Nguy~n S011l, D~g Xuan Phongl, Ttinh NgQc Tuyen1 

TOM TAT 
M<;>t trong nhfing tac d(>ng chinh do khai tMc nu&c du6i dat (NDD) gay ra la eli chuy~n v~t chat trong tAng 
chua nu&c. Qua trinh khai thac nu6c da lam tang tri s6 h? tMp rnl)'c nu&c va t6c d() v~n dt)ng dta NDD. 
Dieu nay cl~n cten Sl! di chuy~n nu&c tll' no'i c6 d(> tong khoang hoa cao tu vitng ranh gi6i nu&c m~m va nu6c 
nh?t, cac nguon mr&c mM, v.v ... den cong trinh khai thac nu6c. Trong nghien dru nay da (rug dt,mg m6 
hinh MODFLOW d~ d\! bao S\f .eli chuy~n ranh gi&i nu&c .m~n va nu6c nlwt cua ca hai tfulg chUa nu<'rc 
Pleistocen (qp) va Neogen (m) do khai thac NDD d~n c6ng trinh khai thac nu6c dai ven bien tinh Quang 
Trt Mng phuong phap mo hinh 3 chieu MT3D dta Cong ty Waterloo Hydrogeologic Hoa Ky di kern v6i b(> 
phan mem Visual ModFlow. Ket qua trong nghien c(ru nay da chi ra duqc bien nong d¢ tong khofmg h6a M 
= 1000 mg/1 da dich chuyen vao gful cong trinh khai thac nu&c eM Wfn vao sau nhat khoang 700 m va di~n 
tich xam nMp m~n 16n rihiit den tfulg chUa nu&c do cac 16 khoan khai thac gay ra & th&i di~m 27 nam tang 
len khoang 12,35 km2

, tuy nhien tong khoang hoa cua nu&c hut len trong cac lo khoan khai thac tang len 
trong khoang ttr 164,70 den 168,75 mg/1, nhO ho·n nhieu gia bi cho phep (gia tri cho phep ~ 1000 mg/1) d?t 
yeu cau cap nu6·c cho sinh ho?t. 
Tir khoa: Tru lur;mg kilai thac, mr6c dum da~ dta chit tlwy van. 

1. GIIH THifU MD HiNH MODFLOW 

B() phin m~m Visual Modflow bao gom ba 
phfm rn~m chinh va nhieu mo-dun ph~,t trq [1]. 
Ph<in rnem Modflow dung d~ tinh toan trfr luQTI.g, 
chAt luQTI.g va ph~m b6 dong chay ngam. Phin mem 
ModPath c6 chuc nang tinh hu6ng va toe d¢ cac 
duemg dong khi n6 v~n d¢ng xuyen qua h~ 
thOng cac 16p chua nu&c. Phfm mem MT3D ph6i 
hqp v&i Modflow co chuc nang tinh tofm qua 
trinh khuech tan va v~ cl).uyen cung cac pharr 
(m.g hoa hQC khac nhau cua cac v~t chflt hoa tan 
trong M thong dong cbay ngam. 

Trong nghien ctm nay chu yeu sfr dt,mg phan 
mern MI'3D d~ dl! bao kha nang xam nhc;tp m?n t&i 
cac cong trinh khai thac nu6·c. 

Trong nhfmg nam gan day da c6 nhieu cong 
trinh nghien cU:u NDD trong khu vt,tc, ctlng nhu bao 
trllrn ca khu Vl,l'C nghien CUU, nhfmg cong trinh 
nghien ctiu cli~n hinh d6 la: Tim kiem nu&c du&i dat 
Tay Dong Ha (chu bien Le Quang M~h, 1990), 
tharn do nu&c du&i dat vU.ng Gio Linh (chu bien 
Nguy~n Tm6ng Giang, 1995), d~c diem dta chat thuy 
van vU.ng tht xa Dong Ha (Nguy~n Tm0ng Giang, 
1999), tai nguyen nu&c du&i dat tinh Quang Trt 
(Doan Van Canh va Le Tien Dung, 2002), quy ho~ch 
qufm ly, khai thac sfr d~,tng va bao v~ tai. nguyen mr&c 
du&i dat mien dong bAng tinh Quang Tr! (chtt bien 
Nguy~n Thanh San, 2008) ... 

2. GI(IJ TlltU VUNG NGHIEN CUU 

Klm VlJC nghien cliu la dch ven bi~n tinh Quang 
Trt bao gom 4 huy~n ven bien (VInh Linh, Gio Linh, 
Tri~u Phong, Hai Lang) va TX. Quang Trt duqc gi&i 
h~ ve phia Dong b&i Bi~n Dong, phia Tay la vung 
go doi, phfa Nam la ranh gi&i v&i tinh Thua Thien 
- Hue, phia Bac la ranh gi6i v&i tinh Quang Binh. 

1 Phong Titi nguyen Nu&c du&i dftt, Vi~n Dja ly, Vi~n HB.n 
l~m Khoa h9c va Cong ngM Vi~t Nam 
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KHOA HQC C6NG NGH' 

Tuy nhien cac cong trinh nghien ctru neu tren 
d~u chua lcim ro qua trinh xam nh~p m~n den cac 
c6ng trinh khai thac nu&c du&i eta\ vi v~y trong 
nghien c(ru m1y eta Un.g dt,mg phuO'llg phap mo hinh, 
day Ia m(>t phtrO'llg phap c6 hi¢u qua M d!! Mo sv di 
chuy~n ranh gi6i nu&c m~n va nu6'C nh~t do khai 
thac NDD den cong trinh khai thac nu&c dai ven 
bien tinh Quang Trt. 

3. AP DUM; Mli HiNH MODR.OW DE Ill BAO QUA THill 
XAM Mt~P M.8N 

3.1. Mo hinh hoa t:n.rOng thAm. 

To~m b<) vung tinh to<'m c6 di~n tich khoang 1200 
km2 phan vling nghien cliu ra thanh m~g lu&i cac o 
vuong v&i kich thu6'C m8i 6 la 250 x 250 m. Doi v6i 
nhung vi n·i cln nghien c(ru chi tiet h0'11 thi chia 
m<,tng Ju&i thanh cac 0 vuong v&i kich thu&c nh6 bon, 
moi 6 la 50 X 50 ffi. 

Tn.r6ng tham tren m~t bang va tren m~t cat duqc 
m6 phong nhu sau: bien phia Dong tang chua mr&c 
tiep xUC v&i bi~n duqc mo hinh boa la bien lo~ I v&i 
H = const. Cot cao mvc mr&c tJ·en bienla H = 0 m. 

a phia Tay, noi clia hinh nui cao, d .c tang cht1a 
nu&c Io hong goi len tang chua mr&c khe ntrt khong 
dong d~u h~ ffing Long £>~ dtrQ'C ffiO hinh boa thanh 
bien lo<,ii II. Bien c6 the la Q = 0 ho~c Q = const, se 
duQ'C chinh xac hoa Mng vi~c giai bai toan nguqc 
tren mo hinh. 

H¢ thong song Ben Hai va Th~ch Han se ctuqc 
sa do hoa thanh bien lo~ I ho?c bien loq.i III tuy 
thu()c vao ket qua chinh Jy bai toan nguQ'C. 

Hinh 2. Sa d6 hinh chieu bAng ill<,lUg song su6i va 
h~ s6 thAm K vt'mg nghien c(ru 

Mat cit nghien c(ru duo'C mo hinh boa thanh h¢ 
th6ng gom 5 l&p chua nu&c va each nu6'c yeu (hinh 3 
va4). 

Hinh 3. M?t cit doc (A-A) tren mo hinh theo h~ s6 
thAmK 

Hinh 4. M?t cit ngang (B-B) tren mo hinh theo h~ s6 
thamK 

L6p l la tang chua nu6'C holocen bao gom toan 
b(> trim tich pharr b6 kh6ng lien tl,tc. Thanh phan 
th~ch hoc la cat th<,tch anh mau xam trfulg, xam vang, 
cat b()t nguon goc bien, song, song bien, gi6 bien. 
Chi~u day 2,5 den 20 m, tnmg binh 12 m. H~ so tham 
bi~n doi t:lr 0,47 cMn 16,31 m/ng, trung binh 5,22 
m/ng, h¢ so nha nu&c tn;>ng lt,rc 0,005. 

L6p 2 la 16p each nu&c yeu tn1m tich holocen 
pharr b6 khong lien t\,IC. Thanh phan gom chu yeu la 
set, set b(>t mau vang, cat b(>t mau xam den nguon 
g6c song bH~n amQl·3, amQ,?. Chieu day thay ct6i 10-
20m, trung binh 15m, M so tham rat nho 0,0001-
0,001 m/ng, h¢ so nba nu6'c 0,0001. 

L6p 3 la tang chua mr&c gom tram tich th6ng 
pleistocen phan b6 lien tvc tren toan vling nghien 
Ctru. Thanh phan th<,tch hoc gom cat th?ch anh tmlu 
xam triiog, xam den, Cat Jan S?n mau v<'mg, CUQi SOi, 
cat set nguon g6c song, bien, song bien mQ12, mQ11, 

aQ1, aQ1
1 va amQ1

1. Chieu day 10-25 m, M so thrun 
thay doi 2,04 - 30,95 m/ng, b11ng binh 9,2 m/ng, M 
so nha mr6·c 0,0085. 

L6p 4 la cl.ng chua nu&c tram tich neogen phan 
b6 kh6ng lien t\,lC. Thanh phfu1 th?ch hQC gom cat Mn 
set, cat h?t tho mau xam tr~ng, xam tro, ~n soi. a 
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KHOA HQC CONG NGH' 

trung tam c6 chi~u day 16n keo dai ra bi~n, phfa Nam 
va Bic tang chua mr&c c6 chi~u day dt mong ho~c bi 
bao mon toan b¢. Chi~u day bien d6i tu 10 den 60 m. 
H~ so t:Mm thay doi 8,06 - 37,69 m/ng, t:nmg binh 
15,53 m/ng, h~ s6 nha. mr&c 0,03. 

Lop 5 lot du6i clng chua nu&c neogen Ia t:dm 
tich 0:~ - S1 h~ tang Long D~i. Thanh ph§.n t:hq.ch h9c 
}a cat ket, b(>t ket chua nu&c khong lien tl,lC, ph1,1 
thu<)c vao S\1' phat tri~n cac h~ thong dut gay. Trong 
gi6i hq.n dong bfulg chua c6 lo khoan nao g?p ntxO'C 

trong clng m\y nen duQC w do hoa thanh 16p each 
mr&c. 

blnh nhieu nam 2148,4 mm/nam. Luqng boc hoi 
trung binh nhieu nam 1432,1 mm/nam. M\rc nu6c 
tren cac song dtiQ'C lay theo s6 li~u quan tdc cua cac 
tr~m t:huy van Ben H<li, Bong Ha, Th~ch Han, Quang 
Trt. So Mu cluQC dua vao mo hlnh se duqc chinh ly, 
ch9n lt,ra trong qua trinh giai bfu toan. 

H~ s6 thfun va h~ s6 nha nu&c duqc lay ru so 
Mu cua bao cao tim kiem nu&c du&i clat vimg Ho Xa, 
Dong Ha, Tay Dong Ha, Gio Linh[2], [3], [4]. 

B6i v&i di~u ki~n bien, ngoru cli~u ki~n bien lo~ 
I, lo?i II va loq.i III doi v&i bru toan trfr luqng, thi a bru 
to~m danh gi<i d!ch chuyen bien m~n con co them cac 
dieu ki~n bien nguon b6 c~p, ranh gi&i nhi~m m~. 
Trong b:h toan m\y m6 phong dieu ki~n bien gom 
Bi~n Bong v&i d¢ t6ng khoang hoa M = 3500 mg/1, 
m<)t dai gan cua song Thq.ch Han v&i M = 1000 mg/1 
va m(>t vai khu Vl,l'C bi nhi~m m~ v&i M = 1000 mg/1 
(hinh 5). 

Gia tri b6 c~p cua luqng mua va b6c hoi lay theo 
tai li~u quan tr~c cua trq.m khf tu<)'Ilg t:huy van Dong 
Ha. Cac gia hi dua vao mo hinh duQC lay theo s6 li~u 
trung binh nhieu nfun cua tr~m. Luqng mua trung 

Khong xet t6i di~n bien xam nh~p m?n t:heo 
du<mg nu6c m~t (song, suoi)' gia trt t:hay d6i cua 
1huy trieu hOi vi tang chua nu&c khai thac la tang 
chua nu6c pleistocen va neogen la hai tang cht!a 
nu&c co ap va nfun rat sau n~m du&i l&p each nu&c 
yeu trfun tich holocen a ben tren nen hai tang chua 
nu&c khai thac khong c6 quan M thuy h,rc v6i tang 
chua nu&c tren m?t va cung khong c6 quan h~ thuy 
h,rc v6i ffi(;Ulg song suoi. 

Hinh 5. Dieu kien bien n6ng d«) (M) khi gi3i bru toan 
dichchuy~n 

3.2. Hi~u chinh mo hinh 

.tSClllR' 1. .ttam JtrQ'Jl oong Knoan noa rrong 10 KIIoan quan sar va 10 Knoan unn roan 

STT Kyhi¢u 16 
X y LO khoan quan LO khoan tinh 

khoan sat (mg/1) to~m (mg/1) 
1 IIA 743304 1849259 550 503,66 
2 IliA 746001 1852377 1000 966,63 
3 LK404 710815 1892124 145 129,85 
4 LK405 725519 1870851 260 239,75 
5 LK424 739382 1859663 370 339,71 
6 LK429 729086 1856604 300 279,79 
7 LK604 717297 1894691 243 199,69 
8 LK608 724504 1884917 155 124,86 
9 LK610 713570 1889398 225 209,77 
10 N4 721937 1873658 120 109,93 
11 N5 720811 1880957 124 99,8863 
12 N6 717085 1876842 140 134,9 
13 N7 710112 1887476 130 119,91 
14 N8 711389 1895663 175 149,84 
15 QT14 727020 1869778 135 119,87 
16 QT3 719145 1870547 10 9 
17 VA 741970 1855001 900 833,29 
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Cale§ l:oted va. Observed Coneenlra11on 
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Root'*""""'~64; 29.,-t (ngA.) 
~RMS:J.~H"N) 
coo-.. oocoantiM't! o.m 

Hinh 6. SO' do lo khoan quan sat 
va lo khoan tinh toan 

Hinh 7. Sai s6 d¢ t6ng khoang h6a trong lo khoan 

quan sat va lo .khoan tinh toan 

Trong do (hinfl 7): Confidence interval: khoang tin q1y (nhang miu nJm trong khoang nay ma d6 d1i 1116 
hinh ti11h toa11 tlua ra co a(} an c4Y = 95%},· Nor RMS: sai sd qufw phuvng chuiln hoa = 2,95% 

M6 hinh di chuyen tr?t chat ba chi~u MT3D nhi~rn m~ cao nhat. Banh gia qua trinh xam nMp 
dugc giai tren ccy s& k~t qua l<Yi gifu bcli toan dong rn~ khi cac 16 khoan khai th:k cling rni)t hie v6i bu&c 
chay (FLOW). Chinh vi vf).y cac th6ng so tru6ng thOi gian khai thac hi sau 27 nam. Ket qua tinh toim 
tham van dtrQ'C gifr nguyen va ket hqp v&i mot so duqc trinh bay tren cac hinh tir hinh 8 den hinh 9 va 
th6ng so sau: bang 2, 3. 

- Nong d¢ tong khoang h6a ban dau duqc ll!<l 
chon (y day can Clr vao SO Ji~u trung binh cua cac mau 
quan trk cua ca hai tang chua nu&c pleistocen (qp) 

va neogen (m)' theo cac tai li~u cua cac phuong im 
nghien Ctru tm6c day [5), [6] va My theo ket qua cua 
d<;>t kbao sat th1,1c dja m6i nh~t mlm 2016 (7]. Trong 
tru6ng hop bai toan d1,1' bao djch chuyen khu vvc nay 
thi gia trj n6ng do tong khoang h6a ban dau con c6 y 
nghia la n6ng do danh dau ban dau de theo doi s\f 
bi~n doi n6ng dO theo th&i gian cua'chung: 

- So M u cac 16 khoan quan tr~c duqc. dua vao m6 
hinh tinh toan va hieu chinh cho k~t qua hi~u chinh 
va duqc th~ hi~n trong bfmg 1 va hinh 6, 7; k~t qua 
sai s6 quzm phuoog chu~n h6a Nor RMS = 2,95%, d~t_ 
ket qua y~u d.u. 

3.3. Ket qua dt! bao qua trinh xam nh~p m?n 

Do tong khoang boa ban dau duqc xac dinh 
bing cac 16 khoan quan tr~c khac nhau va vao cac 
thOi gian quan tr~c khac nhau Jay theo cac tai li~u 
cua cac phuong an nghien c{ru tru6c day [5], [6] va 
l~y theo ket qua cua de tai m&i nhat nam 2016 [7]. 
Sau d6 khi giai bai toan djch chuyen bien m?n rna 
can bie t nong dO ~ vi tri nao d6 thi chi can bi~t nong 
do ban clau th1,1·c t~ t~ vj tri d6 roi cc)ng them v(yi 
phan bo sung tu bien vao. 

---~~~~---------------------

Hinh 8. St! dich chuy~n bien m~ vao bai gieng vao· 
cuoi thOi kY khai thac 27 nam 

(Di~n tfch xam nh~p mtin vao t1ng chtia nuvc do 
cac 16 khoa11 khai thac fa 12,35larl) 

~inh 9. St! djch chuyen bien m?n vao bai gieng vao 
cuoi th<'ri kY khai thac 3 nam 

De dam bao d¢ tin c?y cho tinh toan, chung t6i (JJJ~n tfch x!im nh~p mtfn vao ta11g chtia JJuoc 
ch<.>n tru6ng hqp he thong khai thac c6 nguy co· bj do cac 16 khoan khai thac fa 12,30 Jar!) 
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SHLK 
D<> tong khoang hoa M ( mg/ 1 ) 

3narn 6 nrun 9nam 12 n~m 15nam 18narn 21nam 24nam 27nrun 
Q1 183,55 184,76 184,87 184,96 185,02 185,05 185,05 185,06 185,05 I 

Q2 183,66 18439 184,49 184,53 184,54 184,52 184,48 184,47 184,45 
Q3 175,40 175,80 175,90 175,88 175,86 175,79 175,71 175,69 175,65 
Q4 165,78 166,01 166,15 166,14 166,09 165,96 165,83 165,79 165,72 
Q5 180,36 180,56 180,77 180,78 180,75 180,57 180,38 180,33 180,24 
Q6 176,70 176,89 177,11 177,10 177,06 176,87 176,68 176,63 176,54 I 

Q7 165,40 165,58 165,73 165,70 165,65 165,48 165,34 165,30 165,23 
Q8 168,58 168,95 169,06 169,06 169,04 168,94 168,84 168,82 168,77 
Q9 162,96 163,74 163,86 163,91 163,93 163,89 163,84 163,83 163,80 

Q10 164,70 165,85 166,00 166,08 166,13 166,14 166,12 166,13 166,12 
Qll 167,36 168,28 168,37 168,42 168,45 168,46 168,45 168,46 168,45 
Q12 167,56 167,86 167,93 167,95 167,96 167,92 167,86 167,85 167,82 
Q13 168,17 168,12 168,20 168,17 168,14 168,03 167,93 167,90 167,85 
Q14 167,99 168,23 168,37 168,35 168,31 168,17 168,05 168,01 167,95 
Q15 166,77 166,89 167,06 167,03 166,99 166,81 166,64 166,59 166,51 
Q16 167,19 167,39 167,60 167 60 167,56 167,37 167,18 167,13 167,04 i 

Q17 168,17 168,32 168,51 168,48 168,43 168,24 168,08 168,03 167 96 I 

Q18 168,26 168,33 168,40 168,38 168,36 168,28 168,18 168,16 168,12 
Q19 167,99 168,45 168,53 168,55 168,56 168,52 168,48 168,47 168,45 I 

Q20 167,53 168,52 168,62 168,69 168,74 168,76 168,75 168,76 168,75 
Q21 165,38 166,59 166,70 166,78 166,84 166,87 166,88 166,88 166,88 
Q22 165,37 166,27 166,36 166,42 166,45 166,47 166,46 166,46 16645 
Q23 167,21 167,92 168,03 168,07 168,08 168,04 167,97 167,96 167,92 ! 

Q24 167,75 168,42 168,63 168,67 168,66 168,52 168,39 168,35 168,28 
Q25 167,16 167,80 168,07 168,10 168,08 167,89 167,70 167,65 167,56 
Q26 167,82 168,30 168,53 168,55 168,51 168,32 168,14 168,08 168,oo I 

Q27 167,99 168,44 168,63 168,62 168,58 168,42 168,28 168,24 168,17 
Q28 168,04 168,52 168,66 168,66 168,63 168,53 168,43 168,41 168,36 
Q29 167,69 168,46 168,59 168,64 168,66 168,62 168,57 168,55 168,52 
Q30 167,16 168,40 168,51 168,59 168,65 168,68 168,68 168,69 168,68 

~· -.---- -T ---·------- .r---.....,..---- --- -------- -~ --- -- --- - - -------- ---- Cll- --

Di~n tich 
Di~n tich xam nh~p mim tang len ( km2) 

3 narn I 6 nam I 9 nam I 12 nam I 15 nam I 18 nam 21 nam I 24 nrun I 27 nam 
Tang 12,30 I 12,34 I 12,32 I 12,33 I 

Nhu v~y c6 the thAy ket qua d~:t bao qua trinh 
xam nh~p mim den cac bai gieng khai thac (y cac thO'i 
diem sau cac thOi gian khai thac Iftn luQt la 3 nam, 6 
nam ... va 27 nam, tong khoang hoa cua ntr6c hut len 
trong cac lo khoan khai thac tang len trong khoang 
tir 164,70 mg/1 den 168,75 rng/1. nho hon nhieu gia 
tii cho phep, (gia t:ri cho phep :s 1000 mg/ 1) d~t yeu 
d u cap nu6c cho sinh ho~t. Di~n tich xam nh~p m~n 
& thOi diem 16n nhat la sau 27 nam khai thac tang len 
12,35 km2

, di~n tich m\y la rat nho so v&i di~n tich 

12,31 I 12,32 12,361 12,351 12,35 
cua tfmg chtra mr&c, nen khong lam thay doi dang ke 
tni' luong cua tfu1g chua nu6c. Vi v~y c6 the nh~ 
dinh rfu1g sO' d6 bo tri cac lo khoan khai thac (Hinh 
8) ml.y la hqp ly, dam bao chAt lw;mg nu6c khai thac 
cho an uong sinh ho~t va ho~t d()ng c6ng nghi~p 
trong suot qua trinh khai thac nu&c. 

4.KEJLU~ 
Bi~n n6ng d() tong khoang h6a M = 1000 mg/1 

da dich chuy~n vao gftn cong trinh khai thac ntr6c 
cho tien vao sau nhat khoang 700 m va di¢n tich x:un 
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nh~p m~ l&n nhat d~n clng cbtra mr&c do cac lo 
khoan khai thac gay ra b thm di~m 27 nam tang len 
khoang 12,35 km2• 

Nhu v~y SO' d6 b6 tri cac cong trinb khai thac 
nu&c la hqp ly, sau thm gian khai thac lien t1,1c theo ly 
thuy~t la 27 nam, mt}:c mr&c ngam h<;~. tbap do qua 
trinh khai thac v~n nc1m trong gi&i h<.m cho phep [7] 
(Mn n6c clng cbtra nu&c) va qua trinh xam nh~p 
m?n v~ chua Ian den cac cong trinh khai thac nu&c 
va xam nh<}p m~ vao tang chua nu&c v6i di~n tich 
rat nho 12,35 km2

• Tong khoang hoa cua nu&c hut 
len trong cac 16 khoan khai thac tang len trong 
khoang tir 164,70 mg/1 d~n 168,75 mg/1, nho hO'n 
nhi~u gia tri cho phep (gia tri cho phep ~ 1000 mg/1) 
d?t yeu cau cap nu6c cho sinh ho?t. 
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Nguyen Son, Dang Xuan Phong, Trinh Ngoc Tuyen 

Swnmary 

One of the main impacts of the exploitation of underground water (groundwater) caused it is moving in the 
aquifer material. Water extraction process has raised the water level of speed and movement of 
groundwater. This leads to the movement of water from an area of high TDS from the boundary saltwater 
and fresh water, salt water sources etc .. to water exploitation projects. In this study, the model MOD FLOW 
have been applied to forecast boundary movement saltwater and fresh water of both aquifer Pleistocen (qp) 
and Neogen (m) due to mining of groundwater extraction in project water coastal strip Quang Tri province 
using 3D modeling methods M'T3D by the Company's United States Waterloo Hydrogeologic suite comes 
with Visual MODFLOW. The results in this study our have shown that the concentration of total 
mineralization boundary M "' 1000 mg I l have moved into near mining projects water entered the deepest 
spot is about 700 m and the area's largest saltwater intrusion to the aquifer by drilling holes caused at the 
time of the 27 year increased approximately 12.35 km2

, however the total mineralization of the water sucked 
up in the borehole operators increased in the range of 164.70 mg I l to 168.75 mg I 1, much smaller than the 
allowable value (Values allows ~ 1000 mg I I), meet the requirements for drinking water supply. 

Keywords: Mining reserves, underground water, hydrogeology. 
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