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TOM TAT

Trén co s¢ thu thap, phan tich va tong hop céc két qua nghién cizu Bia chdt - Dia chat
thiiy van ¢ khu viee Tam Ky - Quang Nam, két hop véi sik dung phan mém Modflow, ching
16i da danh gid quy lugt phan be, thanh phan thach, mite dé chita niéc, tham nuedc va trie
lirong khai thac tiém nang (KTTN) nude dudi ddt cia cac tang chita nuweéc khu viee nghién
ciu. Két qua tinh toan cua md hinh cho thdy, tri# lwong KTTN 1& Qv =
85.869,97m%/ngd (Ingd = 24 gio), trong dé nwdéc sdng cung cdp la Q, =18152,5m*/ngd
(chiém 21,14%) va nueée muwa tham trén dién phan bé 1a Q, = 67.717,47m*ngd (chiém

78,86%) dui cung cap cho nhu cau sinh hogt va san xudt trong ving.

Tir khoa: Visual Modflow, phan mém, izng dung.

1. MO PAU

Thanh phé Tam Ky Ia trung tdm kinh té cua tinh Quang Nam, tuy nhién thanh
phd vira phat trién nay 12 mot dia ban kha déng dan va c6 rat nhiéu trién vong cho cac
du an dau tu, nhung nguén nudc cung cap cho sinh hoat, phuc vu cho phat trién kinh té
va ndng nghiép - cong nghiép chua dap tng duoc nhu cau thyc té. Bé c6 co so cho viéc
quy hoach, quan Iy va sir dung ngudn nudc dudi dat trong ving, chung t6i di nghién
ctru dic diém dia chat thily van ciia c4c tang chira nuéc va tién hanh danh gia trir lugng
khai th&c tiém nang nuéc dudi dat tai thanh phd Tam Ky bang phuong phap mé hinh sd,
sir dung chuong trinh Visual Modflow.

2. KHAI QUAT PAC PIEM PIA CHAT THUY VAN

Theo nguyén tic "Dang ton tai cia nudc dudi dat", co thé chia khu vic nghién
ctru thanh 3 tang chtra nuéc va 2 thanh tao dia chat rat nghéo nudc hoic cach nudéc
(hinh 1, 2).

- Tang chira nwéc Holocen (gh): Tang chira nuwéc ndy hau nhu bao phu toan bo
dién tich nghién cau ngoai trir khu vyc phia Nam va Tay Nam. Chung bao gom céc
thanh tao trdm tich da ngudn gdc (a, am, m)Q,>, (am, m)Q,*3, mQ, ?no, véi téng dién
16 khoang 137,35km?. Thanh phan thach hoc cua chiing kha da dang phu thudc vao
ngudn goc vai thanh phan tir hat thé dén hat min bao gdbm cudi, soi, cat, bot, sét, vat
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chat hitu co, trong dé cat hat min dén trung déng vai tro chii dao. Chiéu day tang chta
nude co xu hudng ting dan tir phia Tay sang phia Dong (phia Bién) va phia Ty Nam
sang phia Pong Bic, véi tong chiéu day chung cua ting tai khu vuc nghién ctiu bién doi
tir 5m - 19,58m. Trén co s& két qua hit nude thi nghiém trong ting chira nuéc Holocen
tai cac 15 khoan trén khu vuc nghién ciru va ving lan can cho thay muc do chtra nudc
thay doi tir nghéo dén giau (thuoc loai trung binh) khong dong nhat. Trong tong s6 5 15
khoan nghién cau c6 2 16 khoan (40%) c6 muc dd chira nude gidu nudc Véi ty luu
luong tir 1,31 - 3,081/sm; 2 16 khoan (40%) c¢6 mic do chira nudc trung binh véi ty luu
lugng q tir 0,32 - 0,391/sm va 1 16 khoan (20%) c¢6 mirc d6 chira nuéc nghéo véi ty luu
lugng q 1a 0,131/sm. Luu lugng cac 16 khoan Q = 0.80l/s - 5,52l/s. Ty luu lugng q =
0,13I/s.m - 3,08l/s.m. Hé sb tham K = 3,89m/ng. - 14,79m/ng. Hé s nha nuéc p = 0,14
- 0,19. (bang 2.1). Nudc thudc loai khéng ap, ¢6 quan hé chat ché vai tang chira nuéc
pleistocen (qp) bén dudi. Muc nudce tinh thay d6i tir 1,03m - 1,52m, phu thudc vao bé
mit dia hinh va diéu kién thé nim. Dong thai cua ting chira nudc bién ddi theo mua,
nhung bién d6 dao dong khdng 16n. Ngudn cung cap chii yéu cho nude dudi dat 1a nudc
mua ngam tryuc tiép trén bé mat dién phan b cua tang chira nude, ngoai ra trong mua
mua con dugc cung cip bai nudc séng. Ngudn thoat chu yéu la cung cip cho dong mat
va béc hoi trén dién 16 va cung cap cho cac tang chia nudc nam bén dudi. Nudc thudc
loai siéu nhat dén nhat (M = 0,03/l - 0,24g/1), c6 chat luong tot dap tng tiéu chuan st
dung nuéc cho muc dich dn udng va sinh hoat. Tuy nhién, mot s6 viing gan bién va séng
Truong Giang d6 tong khoang hoa co tang 1én (tir 0,5g/1 dén 1g/l). Loai hinh héa hoc
cua nudc la Bicacbonat Clorua - Natri.

Bdng 2.1. Bang tong hop két qud At nwede thi nghiém tang chita nuéc Holocen.

S6| S6 | Ch.Day | Muc | Luu | Tyluu | Héso Hé s6 Tong
TT| hiéu |tangchtra | nuoc | lwong | lwong | thim | nhanudc | khoang
LK | nuéc (m) tinh | Q(I/s) | q(I/s.m) | K(m/ng) T hoa
(m) M(g/l)
1 | LK604 19,58 1.52 4,72 3,08 14,79 0,19 0,04
2 | LK818 42,1 1,20 5,52 1,31 3,89 0,14 0,24
3 | TK16 19,47 1,03 2,77 0,39 0,03
4 | TK14 12 1,12 2,34 0,32
5 | TK18 14 1,40 0,80 0,13

Nhin chung tang chita nuéc Holocen phan bd kha rong, chiéu day tang chua
nuée twong ddi nho, mic d6 chia nude thay ddi tir nghéo dén giau, dé bi nhidm ban boi
cac nhan t6 trén mit, nén chi cd thé khai thac nude cung cip nudce sinh hoat cho nhan
dan véi quy mé vira dén nho, nhung phai can c6 bién phap bao vé ngudn nudc.

- Tdang chika nwéc Pleistocen (gp): Tang chaa nude Pleistocen ¢ dién phan bd
rong khap viing nghién ctru, nhung ching bi phu boi ting chira nuéc Holocen, chi 16 ra
phia Tay nam cua thanh phd véi dién tich khong Ién (Truong Xuan, Tam Ngoc). Tong
dién tich phan b cua tang chira nuéc khoang 146,24km?, trong d6 dién 16 cua ting chua
nudc khoang 8,89km?, dién tich bi phu khoang 137,35km?. Ching c6 ngudn géc bién
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(mQ:3dn), s6ng - bién (amQ:%3). Thanh phan thach hoc kha da dang va phu thudc vao
ngudn gdc véi thanh phan tir hat thd dén hat min gdm: cudi, soi, cat, bot, sét, vat chat
hitu co, trong d6 chu yéu 1a cat trung dén thd. Chiéu day ting chira nudc thay ddi ¢ quy
luat nhu tang chtra nue Holocen, nghia 1a chiéu day ting chira nuéc c6 xu hudng ting
dan tir phia TAy sang phia DPong (phia Bién) va phia Tdy Nam sang phia Dong Bac, véi
téng chiéu day chung cua tang tai khu vuc nghién ctu bién doi tir 4,6m - 29m. Trén co
s& két qua hat nuéc thi nghiém trong ting chira nudc Pleistocen tai cac 16 khoan trén
khu vuc nghién ciu va ving 1an can cho thiy miac d6 chtra nude thay ddi tir nghéo dén
giau (thuoc loai trung binh) khéng dong nhat. Trong tong s6 7 16 khoan nghién ciu ¢ 3
16 khoan (42,8%) c6 mic do chira nudc giau nuwdc voi ty luu lugng tir 0,54 - 3,461/sm; 1
16 khoan (14,3%) c6 muc do chira nugc trung binh véi ty luu lugng q = 0,401/sm, 2 15
khoan (28,6%) c6 mic d6 chira nuéc nghéo véi ty luu luong q 1a 0,091/sm va 1 16 khoan
(14,3%) c6 mic d6 chtra nudc rat nghéo véi ty luu lugng q 1a 0,011/sm. Luu luong céc
15 khoan Q = 0.161/s - 4,96l/s. Ty luu lwong q = 0,011/s.m - 3,46l/s.m. Hé s6 thim K =
1,91m/ng. - 24,59m/ng. Hé s6 nha nuéc p = 0,13 - 0,18. (bang 2.2).

Bdng 2.2. Bang téng hop két qua huit mieoc thi nghiém tang chira nieéc Pleistocen.

S| S6 | ch.Day | Muc | Lwu | Tyluu | Hésd Hé s6 Téng
TT | hiéu |tingchwa| nudc | lwong | lwong | thdm | nhanudc | khoang
LK | nuéc (m) tinh | Q(I/s) | q(I/s.m) | K(m/ng) T hoa
(m) M(g/l)
1 | LK603 14,3 0,70 4,96 3,46 24,59 0,18 0,17
2 | LK605 29 1,00 3,84 0,40 1,51 0,13 0,11
3 | LK821 12 0,90 3,8 0,7 3,51 0,14 0,10
4 | LK812 4,60 0,00 0,52 0,09 1,91 0,13 0,21
5 | BS25 7,20 1,30 0,70 0,09 14,46 0,16 0,05
6 | BS27 10,50 1,94 2,20 0,54 8,32 0,15 0,07
7 | TK17 5,30 0,80 0,16 0,01 0,38

Nudéc thudc loai khéng ap, co quan hé chat ché vai tang chira nuéc Holocen (gh)
bén trén. Muc nudc tinh tai khu vuc nghién ctu thay doi tir 1,03m - 1,52m, phu thugc
vao bé mit dia hinh va diéu kién thé nam. Pong thai caa tang chira nudc bién doi theo
mua, nhung bién d6 dao dong khdng 16n. Ngudn cung cip nude cho tang chia nudc la
thim tir nuéc mua & nhitng noi ting chira nudce 16 ra (cha yéu phia Tay nam cua thanh
phd) va tir tang chira nuéc Holocen (gh) & phia trén cung cap. Mién thoat c6 thé 1a do
bdc hoi tir céc dién 16 va thoat ra bién Pong. Nudc thudc loai nudc sidu nhat dén nhat
(M = 0,05g/l - 0,38g/l), c6 chit luong tét dap Gng tiéu chuan s dung nuéc cho muc
dich an udng va sinh hoat. Tuy nhién, mét s viing gan bién va song Truong Giang d6
tong khoang héa co ting lén (tir 0,5g/1 dén 1g/l). Loai hinh héa hoc caa nudc la
Bicacbonat Clorua - Natri.

T6m lai, tang chira nudc pleistocen phan bé kha rong, nhung hau hét bi phu chi

16 ra vai dién nho; chiéu day tang chira nude tuong ddi nho; mirc do chira nudc thay doi

tir nghéo dén giau (thugc loai trung binh) khong ddng nhat.(mot sé noi c6 mirc do chia

nuéc nghéo); chat lwong nude twong ddi tét, nhung do c6 quan hé chit ché véi tang
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chtra nude Holocen nén ciing d& bi nhidm ban do tang chira nuée Holocen phia trén tao
nén, do d6 chi c6 thé khai thac nudc tap trung véi quy mo vira dén nho.

| 34 | 36 19.2/37.8
32

Bién Dong

Hinh 2.2. Mgt cdt dia chat thuy vin thanh phé Tam Ky, theo tuyén A-B
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1. Céc tang chiia nuéc:

D giau née

tontai | chita nude bCl

Dang Tang Ky hi¢u Thé dia chat Pt d4 chita nude
Giau Trung binh,  Ngheo

aQ,’, amQ,’, mQ,*7, amQ,*

Holocen qh ] Cit, bot, sét 1n san, soi.
Nudc amQ,*, mQ,’no
16 ]
héng . e 1R -
Pleistocen qp mQ,*dn, amQ,*? Cit, bot, sét 1an san, soi.
Nude Proterozoi i phié"n lt_lg_ch zlllll—l}l}czl,
khe _Cambri Pr-cb PR-€ v, da phién silic, dd phién
nit plagioclas - amphibolit

2. Céc thanh tao dia chat rat ngheo nwéc hoac khong chia nudc:

Thé dja chat Ky hiéu dia chit batda Ky hi¢u bCTV
Phitc hé Ba Na GaK-Pbn, Granit biotit, _grzu_fll ’hai mica giau thach anh,
B doi khi ¢6 dang porphyr. \:,
P]u‘rc(geu Eggl?m“g GDiP,-T,bg-gs, Granodiorit - biotit - horblend hat vira dén 16n.
- Qué 2

Chi Dan Khac:

A B MatcitwyénA-B ';‘,231’;;?;2;‘;’“‘@’ ‘ ‘ Cit, sét

1. Tén 16 khoan
2. Do siu 16 khoan
3. Luu luong (1/s)

T ) - - S 4. Chi s6 ha thdp muc nudc (m)
7| Ranh gidi dia chit Granit © . DaPhién 5. Muc nude tinh (m)
N 6. Do toing khodng héa (g/1)
Song Cit o Ranh gi6i thanh phé

Hinh 2.3. Chli gidi so d6 dia chat thiy van va mat cat dia chdt thiy van

:

-Tang chita nwéc khe nirt cdc da bién chat Proterozoi - Cambri (pr - cb):
Trong khu vuc nghién ciru tang chtra nuée khe nit cac da bién chat Proterozoi - Cambri
phan bb chi yéu & khu vuc phia Nam thanh phé (Tam Ngoc), véi tong dién 16 vao
khoang 19,92km?. Ching phan bé va hinh thanh cac dang dia hinh ddi c6 do cao tuyét
dbi tir 20m - 160m. Thanh phan thach hoc bao gém cac da phién plagioclase - amphibol,
da phién actinolit - clorit - epydot, da phién thach anh - mica, da phién thach anh -
sericit, d4 phién silic, cau trdc flysh, thuoc dat da cua hé tang Nuai V. Cac da c6 cau tao
khi, ran chat va bi vo nhau uén nép manh dudi tac dung cua cac da pha hay kién tao.
Chiéu day tang tram tich rat 16n c6 thé d&én 1600m, nhung nuéc dudi dat chi ton tai va
van dong trong vo phong hoa. Vo phong hda cé chiéu day tir 5m - 10m, nén chiéu day
tang chtra nuée bién ddi tir 5m - 10m. Trén co sé két qua hat nudc thi nghiém tai 15
khoan TK19 cho thdy muc do chira nudc thudc loai rat nghéo nudc, véi luu lugng Q =
0,121/s, ty luu lwong q = 0,004 I/s, hé sé thim K = 0,07m/ngay. Nudc thudc loai khdng
¢6 ap luc. Muc nuée tinh thay d6i tir 3,2m - 5m. Ngudn cung cap cha yéu la tir nudc
mua, nudc mat thim trén dién 16. Nudc thudc loai nudc siéu nhat dén nhat, véi do tong
khoang hoa M = 0,079/l - 0,60g/1. Nudc trong, khdng mau, khéng mui, khdng vi. Thanh
phan héa hoc thudc loai nudc. Bicachonat - Natri - Calci, Bicacbonat Calci - Magié,
Clorua - Natri - Calci.

Nhin chung, trong viing nghién ciu tang chira nuéc khe nirt cac da bién chat
Proterozoi — Cambri phan b6 16 ra véi dién khdng 16n, chiéu day tang chaa nuéc nho,
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c6 chat luong tbt, nhung mirc d6 chira nudc rat nghéo va bat dong nhat theo dién 13n
chiéu sau. Do d6 it c6 y nghia trong cung cap nudc tap trung.

- Cac thanh tgo dja chat rat nghéo nwéc hogc khong chira nuwéc

Céc thanh tao rat nghéo nude hoic khong chira nuéc trong khu vuc chu yéu la
cac da xam nhap. P4 cha yéu co cau tao khdi, ran chic, khdng nat né. Chi c6 16p phong
hoé rat mong trén mat véi bé day 1m - 2m 1a c6 kha ning chira nudc, nhung nudc chi
ton tai trong mua mua, con mua kho hau nhu khé can, gdm cac phac hé sau day: Phuc
hé Ba Na (GaK-pbn;): Phiic hé¢ Ba Na tai khu vuc thanh phd Tam Ky khong 16 ra trén
mat ma bi cac thanh tao tram tich hé Bé Tt phu kin, chi bét gap tai 16 khoan BS25 ¢ do
sau tir 13,5m tro xudng. Tai khu vuc nghién ciu chi ton tai cac d4 cua pha 1. Thanh
phan thach hoc chu yéu l1a granit biotit, granit 2 mica sang mau, giau thach anh, cac da
c6 cau tao khdi, ran chic, khdng c6 kha nang chia nude. Phic hé Bén Giang - Qué Son
(GDIiP,-T1bg-gs): Phirc hé Bén Giang - Qué Son trong khu vuc nghién ciru chi xuat hién
pha 2, chdng 16 ra mét dién tich rat nho ¢ phia Nam khu vuc véi tong dién tich khoang
0,13km?. Thanh phan thach hoc gdm granodiorit biotit - horblend hat vira dén Ién, mau
xam sang, cac da co cau tao khdi, ran chac, khong cé kha nang chira nudc.

3. PANH GIA TRU LUQNG KHAI THAC TIEM NANG NUGC DUOI PAT
KHU VUC THANH PHO TAM KY, TINH QUANG NAM
BANG PHAN MEM VISUAL MODFLOW

Trén co s& st dung bo phan mém Visual Modflow, 1 phan mém dugc mo phong
theo phuong phap Sai phan hitu han, bao gom ba hé phan mém chinh va nhiéu médun
hd trg. Trong d6 modun Modflow dung dé tinh toan trir lwong, chéat luong va phan b
dong ngam, phan mém ModPath c¢6 chirc ning tinh toan hudng va toc do cac duong
dong khi ching van dong xuyén qua hé théng céac 16p chira nugc. Modul MT3D phdi
hop vai Modflow c6 chirc nang tinh toan sy binh luu, sy phén tan va cac phan tng hoa
hoc khéc ciia cac vat chat hoa tan trong hé thong dong ngam. Chung toi da tién hanh
déanh gia cac nguoén hinh thanh nudc dudi dat & khu vuc Tam Ky, tinh Quang Nam véi
thoi gian dy kién khai thac 1a 9855 ngay (27 ndm). Cac budc thuc hién co ban 1a xay
dung mé hinh, kiém tra sy pht hop cia mé hinh, dic diém thdm tu nhién caa céc tang
chira nudc trong khu vyc nghién ciru. Sau d6 tién hanh danh gia trir luong ciia cac tang
chira nuéc dudi dat.

Xay dung md hinh toan: Toan by ving m6 hinh dugc phan chia thanh mang
lugi & vudng gém 61 hang va 50 cot, tong cong co 3050 8, véi kich thudc mdi 6 ludi 1a
250m x 250m. Ranh gigi phia Dong Bic gisi han bang duong b bién, dugc md phong
boi bién ap lrc khong d6i H = Const, véi muc nudc trén bién H = Om, con thanh phan
nong d6 md phong theo dudng dang doc bién véi nong do tong khoang hod M =
35.000mg/l. Ranh gigi séng Tam Ky, song Truong Giang va song Vinh An dugc mo
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phong bai bién song, chiéu day 16p tram tich sét & day song theo cac khu vuc bién doi
véi mg = 0,6 - 1 m va hé s6 thim 16p tram tich day séng (16p sét thim nuéc yéu) 1a Ko =
0,01m/ngd. B& rong cua séng phu thudc vao doan séng qua 6 ludi duoc md hinh B = 95
- 1000m. Ranh gigi phia Bic giap huyén Thing Binh, phia T4y giap huyén Pha Ninh,
phia Nam gidp huyén Nui Thanh. Khi chay md hinh giai bai toan nguoc 6n dinh dé
chinh Iy mé hinh, chiing t6i xem nhu cing mot ting chira nuéc dudi dat véi khu vuc
nghién ciu. Con khi giai bai toan nguwoc khong on dinh dé nghién ciu cac ngudn hinh
thanh trir luong khai thac tiém ning cua nuéc dudi dat, ching t6i md chi bd tri khai thac
trong khu vuc thanh phé Tam Ky, con cac ving 1an can chi xem nhu 13 ving cung cp
thim va thoat nudc cho khu vyc khai théc. Trén mit cét cua ting chtra nudc dudi dat
dugc md phong thanh hai 16p véi cao trinh mat 16p bién doi tir Om - 160m va cao trinh
day 16p bién doi tir -52m dén 140m. Hé s tham duoc phan chia va mé phong theo ving
dya vao két qua hut nudc thi nghiém tai cac 16 khoan ciia phuong 4n Lién Chiéu - Dung
Quat. Trong d6, hé s tham theo phuong X va Y 1a bang nhau va theo phuong Z bang
1/10 theo phuong X. Cu thé ban dau va trong quéa trinh chinh Iy chay mé hinh, hé sb
tham dugc thay d6i md phong nhu sau: Khu vuc tang chira nuée 16 hong Holocene: Ky
= Ky = 3,89 - 14,79m/ngd; K, = 0,389 - 1,479 m/ngd. Khu vuc tang chira nuéc 16 hong
Pleistocene: Ky = Ky = 1,51 - 24,59 m/ngd; K, = 0,151 - 2.459 m/ngd. Khu vyc tang
chira nuéc khe nat hé tang NGi VG: Ky = Ky = 0,07m/ngd; K, = 0,007m/ngd. H¢ s6 nha
nudéc trong luc md phong véi p = 0,13 - 0,19. Lugng bd cip cua nude mua va lugng bée
hoi tir bé mit dugc md phong dua theo tai liéu quan tric tai tram Tam Ky, c6 xét dén hé
s6 tham xuyén cua 16p pha bé mat. Luong b cap cua nude mua 1a 600mm/nam. Lugng
bdc hoi khi chidu sau myc nudce dusi dat < 6m 1a 330 mm/nam.
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Hinh 3.1. So d6 mang ldi 6 vudng, cdc diéu kién bién va cac giéng quan trdc.

- Kiém tra va chinh Iy md hinh: Bé chinh ly mé hinh ching t6i tién hanh giai
bai toan nguoc 6n dinh, nghia 13 chinh ly céc thdng sé dia chat thuy vin, diéu kién bién
trén co s& khoi phuc lai muc nude ban dau va dung né dé so sanh voi myc nuéc quan
trac duoc tai cac giéng khao sat trong khu vuc (12 giéng, do dac thang 4/2013) (hinh
3.1). Sau nhiéu lan giai bai toan nguoc on dinh bang phuong phap thir 1ap va chinh ly
cac thdng sb dia chat thuy van, diéu kién bién, két qua di xac dinh duoc myc nude ban
dau trén md hinh khu vuc nghién ciu va sai sé gitra muc nuéc trén md hinh véi myc
nudc quan tric thuc té nam trong gigi han cho phép (hinh 3.2). Lic nay mé hinh mé
phong da phl hop vai thyuc té, ching t6i s& st dung md hinh dé giai bai toan thuan
(khdng 6n dinh) danh gia cac ngudn hinh thanh trir luong khai thac tiém ning ciia nudc
dudi dat.
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Calculated vs. Observed Head : Steady state

B Layer#
- 95% confidence interval
- 95% interval

1545

10.45

Calculated Head (m)

545

045

0.45 5.45 10.45 15.45
Ob=served Head (m)

Mum. of Data Points : 12

Max. Residual: -1.316 (m) at G5/8 Standard Error of the Estimate : 0.183 (m)
Min. Residual: 0.009 {m} at G12/11 Root Mean Sguared : 0.635 (m)
Residual Mean : 0.191 {m}) Normalized RMS . 365 (% )
Abs. Residual Mean : 0.415 (m) Correlation Coefficient : 0.9591

Hinh 3.2. Két qud sai sé giira mue nwéc md hinh véi thuc té sau khi chinh Iy mé hinh

- Pdnh gid cdc nguon hinh thanh triz lweng khai thac tiém nding nwéc dudi
dat: Dé danh gia cac nguon hinh thanh trir luong khai thac tiém ning, trén co s md
hinh da chinh 1y (nhu phan tich phan trén), ching tdi tién hanh giai bai toan khong on
dinh d4nh gié trir lwgng khai thac tiém nang va nhd vao chuong trinh Zone Budget trong
mo hinh dé xac dinh cac thanh phan dong chay dén va chay di cua can bang nudc dudi
dat khu vyc. Bé lam duoc diéu dé, chung t6i so do hoa toan bo dién 16 cia nude dudi
dat thanh maot hé thdng bai giéng khai thac gom 1221 6 ludi. Mdi 6 ludi xem nhu mot 16
khoan khai théc, phan bé cach nhau 250m. Luu luong khai thac tai mdi 16 khoan bién
ddi tir 70 - 110m*/ngay tuy thuc vao vi tri 6 lugi va gia tri cia chi sé ha thip muc nuéc
cho phép (S¢f), nhitng 6 ludi ¢ chi s6 ha thip muc nudc cho phép nho s& bd tri luu
luong khai thac nho va nguoc lai. Tuy nhién, do mic d6 chira nudc caa dat da hé tang
NUi VU thudc dang nghéo nude, khong co ¥ nghia trong khai thac nén chiing toi chi bd
tri khai thac trong tang chtra nudc 16 hdng cua tram tich Pé tir thuoc khu vyc thanh phé
Tam Ky. Trén toan bo mé hinh chiing t6i b tri 24 15 khoan quan tric dé kiém tra chi s6
ha thap muc nude trong thoi gian khai théc (Sk) so véi chi s6 ha thip muc nudc cho
phép (Sc¢r). Phuong phap giai 1a phuong phap lip, ban dau gan luu lwong cho tung 15
khoan trén hé thong bai giéng khai thac (toan bo cac 6 ludi cia mé hinh), tién hanh chay
mo hinh véi dong thai khong on dinh cho ra két qua muc nudc trén toan ving, sau do so
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sanh chi sé ha thdp myc nuéc khai thac sau 27 nam (Sk;) V6i chi s6 ha thip muc nuéc
cho phép (Ser) tai céc 16 khoan quan trac. Néu tai 16 khoan quan trac ma chi sé ha thap
muc nude khai thac sau 27 nam (Sk;) nho hon chi s6 ha thap muc nuée cho phép (Se)
thi cho ting luu luong cua céc 16 khoan khai thac xung quanh 15 khoan quan tric va
nguoc lai Sy > S¢r thi cho giam luu luong cua céc 16 khoan khai thac xung quanh 16
khoan quan tric. Qua trinh ci tién hanh lap di 1ap lai, cho dén khi chi sé ha thip muc
nuée khai thac sau 27 nam (Sk;) gan bang hoic bang chi sb ha thap muc nudc cho phép
(Ser) tai cac 16 khoan quan trac thi dung, IGc ny tong luu lugng cua tat ca céc 16 khoan
khai thac chinh 12 trit lugng tiém ning cta ting chira nudc. (Két qua kiém tra tai cac 15
khoan khai thac thé hién trén hinh 5 va cao trinh muc nuéc cudi thoi gian khai thac thé
hién trén hinh 3.3). Pong thoi, dua vao két qua cac thanh phan chay dén va chay di
trong Zone Budget cho phép xac dinh dugc cac nguon hinh thanh trir lugng khai thac
cuia nude dudi dat khu vuc nghién cuau.

Calculated vs. Observed Head : Time = 9855 days
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MNum. of Data Points : 24

Max. Residual: 1.053 (m}) at AT15/2 Standard Error of the Estimate : 0.078 (m)
Min. Residual: 0.004 (m) at QT11/7 Root Mean Squared : 0.381 (m}
Re=idual Mean : 0.075 (m} Normalized RMS - 2508 ( % )
Abs. Residual Mean : 0.28 (m} Correlation Coefficient . 0.953

Hinh 3.3. Két qud sai sé giiza chi s6 ha thap mue nueéc trén mo hinh véi chi sé hg thap muc
nudocC cho phép sau 27 nam khai thac
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Hinh 3.4. Muc nuée dudi dat khu viec nghién cieu sau 27 ndam khai thac

Két qua chay mé hinh d3 xac dinh duoc can bang nudc va céc thanh phan tham
gia vao trir luong khai théc tiém ning sau 27 nam nhu sau:
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[li el

Dk Flomes

Storage = 234.03 rédday
Conztant Head = 0.00 mf/day
W'ellz = 0.00 ré/day

Draine = 0.00 mé/day

Recharge = 7E639.00 ré/day

ET =000 ré/day

River Leakage = 20009.00 né/day

Storage = 69583 é/day
Conztant Head = 0.00 mé/day
Welle = 10437000 mé/day
Craing = 0.00 mé/day

Recharge = 0.00 rédday

ET =5351.50 m/day

River Leakage = 185650 né/day

TAP 1, SO 1 (2014)

Streamn Leakage = 0.00 wé/day
General-Head = 0.00 rf/day
Fone 2 to ¥ =12 45 nédday
Zone 3 to ¥ = 3214.80 né/day
Zone dto ¥ = 71423 nfdday
Fone b to ¥ = 821350 nfdday
Fone B to ¥ = 6336.00 rédday

Streamn Leakage = 0.00 me/day
eneral-Head = 0.00 rmf/day
Zone { to 2 = 73902 rédday
Zone ¥ to 3 =1.03 mf/day
Zone ¥ to 4 = 0.00 rf/day
Zone § to b= 27021 rfdday
Zone ¥ to b = 3047 nédday

Tatal [N =117370.00 rffday Total OUT = 117370.00 rf/day

Difference
IM-0UT =-0.22278 mé/day

Fercent Dizcrepancy = 0%

Hinh 3.5. Sé liéu can bang mue nuwée sau 27 nam khai thic

Qua két qua nghién ciru di danh gia duoc trit lwong KTTN nude dudi dat khu
vuc thanh phé Tam Ky, tinh Quang Nam la Qgrrn = 85869,97 m3/ngd. Chang duogc
hinh thanh tir nguon trix lugng cudn theo (tham xuyén tir séng qua Iop thim nudc yéu)
la Qu = 18152,5 m®/ngd, chiém 21,14 %; trir lwong dong ty nhién (thAm do nudc mua
cung cap) Qq = 67717,47 m*/ngd, chiém 78,86%.

Ngoai ra, khu vuc khai thac c6 quan hé thay luc chat ché vai cac khu vuc lan
can, nén néu céc vung 1an can khdng c6 15 khoan khai thac nuée thi khu vuc khai thac
con nhan dwoc mot ngudn trix lwong tir c4c viing 1an can thdm qua 12 15278,42 m®/ngd.

4. KET LUAN

Tir cac két qua nghién ciu néu trén, c6 thé di dén cac két luan vé kha ning cung
cap nudc ctia ving nghién ciru nhu sau:

1. Khu vyc thanh phé Tam Ky c6 3 tang chira nudc va 2 thanh tao rat nghéo
nuéc. Trong do, ting chira nude Holocen va Pleistocen c6 cac dic diém Dia chat thuy
van thuan loi dé cung cip nudc cho sinh hoat va cong nghiép (Q = 0,16 - 5,52 m*/ngd, q
= 0,01 - 3,46 m*/ngd, chit lugng nudc tuong dbi tét). Con tang chira nudc khe nit co
dién phan b khong Ion, bé day tang chira nudc nhé nén khong co ¥ nghia trong khai
thac.

2. Trén co s& déanh gia kha ning cung cip nuéc bang phan mém Modflow cho
thiy luu lugng nuéce dudi dit c6 thé khai thac 14 Q = 85869,97 m*/ngd, trong d6 nudc
song cung cip cho nudc dudi dat 1a Qs =18152,5m*/ngd (chiém 21,14%), nudc mua
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thim truc tiép cung cip cho nude dudi dét 13 Qn = 67717,47 m®/ngd (chiém 78,86%).

3. Muc nudc dudi dat & khu vuc nghién ciu nim nong (co noi cach mat dat
0,8m) nén chi can dao hoic khoan giéng dén d6 sau 2 - 3m la c6 thé khai thac, chi mot
vai noi & cac con cat cao ven bién c6 muc nudc dudi dat nam sau hon (tir 3 - 5m) thi
can dao giéng sau hon. Khi b tri khai thac nén tranh khu vuc sét bién va song Truong
Giang vi & nhirng khu vic nay nuée dudi dat thuong c6 do khoang hoa ting cao do sy
xa4m nhap cua nuéc bién, c6 thé khong dam bao chit luong cho sinh hoat va san xuat.

4. Két qua nghién ctu trén day cua ching t6i cha yéu 1a danh gia cac ngudn
hinh thanh nén trir luong khai thac tiém nang nudc dudi dat cua khu vuc nghién ciu. Vi
vay, trong thoi gian ti can ¢ cac nghién ciru sdu hon nita nhu nghién ciru chat lugng
nudc va sir dung thém céc phan mém hd trg khac dé danh gia mot cach chinh xac hon
vé kha niang cung cip nudce dudi dat & khu vuc nay.
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ASSESSEMENT OF THE POTENTIAL EXPLOITATION RESERVES
OF THE AQUIFER IN TAM KY CITY, QUANG NAM PROVINCE
BY VISUAL MODFLOW SOFTWARE

Tran Thi Ngoc Quynh”, Nguyen Dinh Tien
Department of Geography — Geology, Hue University of Sciences
* Email: ngocquynhhcl@gmail.com

ABSTRACT

Based on the collection, analysis and synthesis of Geological - Hydrogeological data in
Tam Ky city, Quang Nam province in combination with Modflow software, we have
studied the distribution characteristics, the lithological composition, the water-bearing
capacity, water infiltration degree and the potential reserves of the aquifer for the
researched area. Calculated results show that the potential exploitation reserves is Q =
85,869.97m%day, in which the supplying capacity from surface flow (river) is of Q, =
18,152.5m*/day (occupying 21.14%) and from rain-water is of Q, = 67,717.47m*/day
(occupying 78.86%) enough for living and industrial purposes in the region.

Keywords: Visual Modflow, software, application.
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