SU DUNG PHAN MEM MODFLOW DANH GIA TRU LUQNG TIEM
NANG NUGC DUOI PAT KHU YU'C KHU CONG NGHIEP CANG
BIEN HON LA, TINH QUANG BINH

NGUYEN VAN CANH, NGUYEN DBiNH TIEN
Truong Pai hoc Khoa hoc - Pai hoc Hué

Tém tit: Trén co s¢ cdc diéu kién dia chat thuy van ciia Khu cong nghiép cang bién Hon
La, tinh Qudng Binh, cdc tac gia di dp dung phan mém Modflow cia hing Waterloo
Hydrogeologic Inc. dé mé hinh hod qud trinh tham va ddnh gid triv lwong khai théc tiém
ndng ciia nwée dwdi dat. Két qua da xdc dinh dwoc trit lvong khai thac tiém nang la Ok =
8.351,56 m*/ng.dém, trong do nguon hinh thanh chii yéu la triv heong tinh Or=2475,89

3/ng dém, nweée mua tham trén dién phin bé Ow = 872,64 m*/ng.dém, tham xuyén tie ho
Pong Muwoi Dudi va Trén Qw = 955,92 m/ng.dém. Phan con lai dwoc cung cdp bé sung tir
cac ving dia hinh cao (phia tdy) Qme = 4.047,11 m*/ng.dém.

. MO PAU

Khu cong nghiép cang bién Hon La, tinh Quang Binh, thudc dia phan cac thon Vinh Son, Minh
Son, Tho Son, Bong Hung va 19/5 thude xa Quang Dong, huyén Quang Trach, tinh Quang Binh.
bay la mot trong nhitng dy an phat trién kinh té ving ven bién Bac Trung Bo va la khu cong
nghiép tong hop, da nganh va cang bién cua tinh Quang Binh. Dé khu cong nghiép co the ton tai
va phat trién, van dé cung cap nudc cho cac myc dich khac nhau la mét trong nhiing yéu t6 khong
thé thiéu. Chinh vi vay, viéc danh gia trtr lugng khai thac tiém nang nudc dudi dat lam co sé cho
viéc dé xuét cac bién phéap khai thac va bao vé ngudn nude trong khu vuc cd y nghia khoa hoc va
thuc tién rat 16n.

Il. DAC PIEM DIA CHAT THUY VAN

Trén co so cac két qua nguyén ctru va dya vao nguyén tac "dang ton tai ctia nudc dudi dat",
chung t61 da chia vung nghién ctru thanh 4 tang chira nudce (3 tang chira nudce 16 hong, 1 tang chira
nudce khe nat - dit gay) va 1 thanh tao dia chat rat ngheo nudce dén cach nudce.

1. Piac diém dia chat thuy vin cua cac ting chira nwéc
1.1. Cdc ting chira nwéc 16 héng

a. Tang chita nuée Pé tir khong phan chia (q): Tang chira nudc nay phan bd & ven ria cac déy
nui thap phia tay va chan cac (101 dué6i dang cac non phong vat, voi téng dién 16 khoang 1,453 km?,
gdm cac tram tich c6 ngudn gdc aluvi-proluvi (apQ) va eluvi- -deluvi (edQ). Thanh phan kha hon
tap, gdm cat lan nhiéu sét, bot, dam, tang, cudi, san di mau sic, tir xam tring, xam nau dén xam
vang. Cang gan chan nui, vat liéu cang tho, cang xa chan nui, vt liéu cang min. Chiéu day chung
ctia ting chira nude khoang 1-8 m. Muc d6 phong phu nude dbi v6i ving edQ thudc loai ngheo,
con vung apQ thudc loai trung binh. Vé tinh chat thuy luc, nude thude loai khong ap, muc nudce
tinh tir 0,5 dén 7 m, bién do dao dong muc nudc khoang 7-8 m.



Nguon cung cip chu yeu la nuéc mua ngam truc tlep trén dién phan bo Ngudn thoat chi yéu
1a cung cap cho dong mat, bdc hoi va cung cap cho cac tang chira nudc nam bén dudi. Nudc thude
loai siéu nhat dén nhat, véi M = 0,10-0,20 g/l.

b. Tang chita nuwée Holocen (qh): Tang chtra nu6e ndy phan bd hep ¢ dai ven bién, véi tong
dién 16 khoang 6,768 km? , trong do phan nudc nhat khoang 5,6497 km? va phan nuéc bi nhiém
man khoang 1,1183 km?. Tang nay gom cac tram tich: bién (sz1 2), bién-gi6 (MvQ2®) va blen
(mQ23). Thanh phan thach hoc chu yéu 1a cat hat vira dén min, bot, sét. Chiéu day chung cia tang
chtra nude 1a 2-10 m. Murc d6 phong phu nudce thudc loai trung binh, d6i noi thudc loai twong dbi
gidu. Luu lwong Q = 0,50-0,58 I/s; q = 0,495-0,806 I/s.m; K = 1,80-8,79 m/ng; p = 0,13-0,16. V&
tinh chat thuy luc, nudc thudce loai khong ap, muc nudce tinh tir 0,70-16 m, bién do dao dong muc
nude tir 2 dén 6 m.

Nguon cung cap 1a nudc mua ngam truc tiép trén bé mit dién phén bd. Ngudn thoéat chu yéu la
bién va bdc hoi, d6i noi con cung cap cho cac tang chira nudc nam bén dudi. Nude thudc loai siéu
nhat dén nhat, tuy nhién mot s6 noi do khoang hoa ting 1én va chuyén sang dang nudc lg, véi M

=0,10-1,7 g/l.

c. T dng chita nuoc Pleistocen (qp): Tang nay dugc cdu tao baoi trarn tich hé tang Ta Loan
(ale tl), 16 ra cha yéu & phan dia hinh thap, phan trung tam, voi tong dién 16 khoang 5 km?.
Phan con lai & phia dong bi phu boi cac tram tich c6 tudi tre hon, chi bat gip trong cac 16 khoan,
v6i dién tich khoang 6,768 km?. Thanh phan thach hoc gdm sét, bot, cat mau xam vang, 1an san
s0i, c6 nhiéu két von laterit. Chiéu day chung ciia tang chira nuéc dat khoang 3-9 m.

Murc do phong phu nudc thude loai ngheo (doi noi dat loai trung binh). Luu lugng Q = 0,10-
0,35 I/s; q = 0,10-0,267 I/s.m; K = 0,50-1,21 m/ng; p = 0,11-0,12 [2]. V& tinh chat thuy lic, nudc
thudc loai khong ap, mot s6 noi co ap luc cuc bd; muc nudc tinh tur 4,25-8 m, bién d6 dao dong
muc nudce tir 2 dén 8 m.

Ngudn cung cap chu yeu la nudc mua ngam tryc tiép tir trén bé mat dién phan bo, ngoai ra con
¢ nudc cung cap boi cac ting chira nude nam trén. Nguon thoat chi yéu 13 bién va bdc hoi. Nude
thudc loai siéu nhat dén nhat, tuy nhién, & mot sb noi do khoéang ho4 tang lén va chuyen sang dang
nudc lg, véi M = 0,10-2,5 g/l.

1.2. Tang chira nwéc khe nut - dirt gay hé ting Pong Trau (Tza df): Tang chira nudc ndy duoc
cau tao boi cac d4 cua hé tang Pong Trau. Tang 16 ra kha 16n thanh dai phia tay, ph1a bac, 3 ddi &
khu trung tdm va 3 dao. Tong dién 16 khoang 13,63 km? va ¢ 3 dao khoang 0,91 km®. O céc phan
con lai tang bi phu boi cac tram tich D¢ tir va 1am mong cho toan b ving nghién ctru. Thanh phan
thach hoc chu yéu gom cat két, bot két, da ryolit porphyr, mau xam tro, luc nhat dén xam den, ran
chic, dang khdi, niit né vira. Chiéu day chung tang chira nudc 1a 10-40 m. Mirc do chtra va thim
nude bat dong nhét theo dién va chiéu siu, nhin chung thudc loai ngheéo nudc, mot ) vung thudc
loai rit nghéo nude dén cach nudce, nguoce lai doi noi c6 mirc @6 phong pht nude trung binh hodc
giau. Luu lugng cac 16 khoan Q = 0,01- 2,18 I/s; g = 0,0002-2,420 I/s. m; K = 0,00005-2,07
m/ng; p = 0,02-0,13. V& tinh chét thuy luc, nude thude loai khong ap, mot s6 noi ¢6 ap luc cuc bo,
muc nudce tinh tir 0 dén 6 m, bién do dao ddng muc nude tir 2 dén 6 m.

Nguon cung cap cha yéu cho nude dudi dat 1a nudc mua ngam tryc tiép tir trén bé mit dién
phan bd va cac tang chira nude narn trén. Nguon thoat chu yéu 14 ra bién va boc hoi trén dién 19.
Nudc thude loai nude nhat, & mot s6 ving chuyén sang loai nudc 1o, véi do téng khoang hoa M =
0,20-2,50 g/I.



2. Cac thanh tao dia chat rat nghéo nwéc hodc khong chivra nwéc

Trong ving nghién ctru, chi c6 ting trdm tich ngudn gdc sdng-bién (amQ2*?) 1a rit nghéo nude
dén cach nuéc. Chung bi phii hoan toan, phan bd & phia déng thon Vinh Son. Thanh phan thach
hoc gdm sét mau xam xanh, xam den, c6 chira nhiéu vo dc, 0, muc do gin két yéu. Bé day bién
dbi tir 3 ¢én 10 m. Qua nghién ctu thanh phan thach hoc va hé s6 tham xac dinh K= 0,001 m/ngd,
c6 thé khang dinh day 1a tang trdm tich co tinh chat thim nuéc rat kém va mirc do chira nudc rat
nghéo dén cach nudc.

lIl. PANH GIA TR(F LUONG KHAI THAC TIEM NANG NU'O'C DUOI BAT
1. Phwong phap tinh

Trong bai bao nay, dé 1am 1 trix lugng khai thac tiém nang nude dudi dét, ching t6i da sir dung
phuong phép mo hinh toan (theo phan mém Modflow cua hang Waterloo Hydrogeologic Inc.).

Bo phan mém Modflow dugec mo phong theo phuong phap sai phén hiru han, bao gdém 3 hé
phan mém chinh va nhiéu modul phy trg. Trong bd phan meém nay, phan mém Modflow dung dé
tinh toan trit lwong, chat lugng va phan b dong ngam; phan mém ModPath ¢6 chirc nang tinh toan
hudng va tde d6 cac duong dong khi ching van dong xuyén qua hé théng cac 16p chira nude; phan
mém MT3D phdi hop v6i Modflow ¢ chic ning tinh toan sy binh luu, su phan tan va cac phan
mg héa hoc khac ctia vat chat hoa tan trong hé thong dong ngdm; phan mém Zone Budget cho
phép tinh toan can bang nudc tir két qua mod phong ctia Modflow [3].

Co s 1y thuyét ctia mé hinh 13 dya trén phuong trinh dao ham riéng, mé ta sy bién thién cua
do cao muc nudc [3]:
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trong do, Txx, Tyy, Tzz: cac hé s6 dan nudc theo phuong x, y va z; chidu z 1a chiéu thang dung;
W = W(x,y,z,t): ham s6 phu thudc thoi gian t va khéng gian (x,y,z); h: cao trinh muc nuéc tai vi
tri (x,y,z) ¢ thoi dlem t; W: gia tri bo cap hay thoat ctia nudc dudi dat tai vi tri (x,y,z) & thoi diém
t: Ss = Ss(x,y,z): hé s6 nha nudc.

Phuong trinh (2.1) cung voi cac diéu kién bién, diéu kién ban dau ciia 16p chita nudc tao thanh
mo hinh toan hoc vé dong chay nudc dudi dat. Khi ap dung phuong phap sai phan hiru han, khong
gian nghién ctru duoc phén ra hay roi rac hoa thanh nhiéu 6. O moi 0, cac gia tri tham gia vao
phuong trinh duoc coi 1a khong doi. Gia tri nay x4p xi véi gia tri thuc té.

Trén co so ké thira véi su bo sung tai lidu diéu tra nghién ctru, chiing t6i di tién hanh danh gia
trir lwong khai thac tiém nang nudc dudi dat cua vung nghién ctru bang phan mém Modflow, thoi
gian du kién khai thac 1a 9855 ngay dém (27 ndm).

2. Xay dwng va chinh ly mé hinh toan

2.1. Xdy dung mo hinh tinh todn:

* Trén binh dd ving mé hinh dugc phan chia thanh mang luéi 6 vudng gdm 80 cot va 70 hang,
tong cong c6 5.600 6 ludi, vai kich thude moi 6 ludi 1a 100x100 m.

Vvé téng thé, cac tﬁng chtra nudc nay c6 quan h¢ véi nhau rat chat chd, tao thanh mot thé dia
chat chtra nudc thong nhat phu 1én nén da géc cach nudc (nam & do sau 40-60 m). Vi vay, truong
tham dugc mo phdéng gom 4 16p.



- Lép I: Vung doc ven bién va ¢ thon Minh Son m6 phong tang chira nuéc Holocen (qh), ving
doc chan ni phia tdy m6 phong tang chira nuGe hé Dé tr khong phén chia (q), vung trung tdm va
phia tdy m6 phong tang chira nudc Pleistocen (qp) va tang chira nudc khe nut - dut giy hé ting
Dong Trau (t2).

- Lop 2: Tai vung thon Vinh Son mo phong tang tram tich thAm nudc rat kém amQ1*2. Con &
cac ving khéc tiép tuc mo phong cac tram tich 16 tai khu vuc do.

- Lép 3: Tai ving thon Vinh Son bén duéi dién phan bd cua tang tram tich amQ'2, ching toi
md phdng tang chira nude Pleistocen. Con & cac vung con lai, mo phong tang chira nude khe nirt
- durt gdy hé tang Dong Trau (t2).

- Ldp 4: Toan bd vung nghién clru dugc mé phong boi tang chtra nude khe nit - dut giy hé
tang Pong Trau (t2).

* Hé s tham duogc phéan chia va mo phong theo ving dua vao két qua hut nudc thi nghiém tai
9 16 khoan va 6 giéng cua phuong an nghién ciru, trong d6 hé s thim ban dau 1iy theo phuong x
va phuong y 1a bang nhau va theo phuong z bang 3/4 theo phuong x. Cu thé: ving tang chira nudc
Holocen (gh): Kx= Ky=4 m/ngd va K;= 3 m/ngd. Vung tang chira nudc H¢ Bé tr khong phén
chia (q) c6 ngudn goc ed: Kx= Ky= 0,06 m/ngd va K; = 0,04 m/ngd. Ving tang chura nude HE D¢
tor khong phan chia (q), co nguon gbc ap: Kx = Ky=20 m/ngd va K; = 15 m/ngd. Vung tang chia
nude Pleistocen (qp): Kx= Ky=1 m/ngd va K; = 0,75 m/ngd. Vung tang chtra nude khe nat - dit
giy hé tang Dong Trau (t2): Kx= Ky= 0,1 m/ngd va K, = 0,07 m/ngd. Ving phan bd trim tich rat
nghéo nude (amQ212): Kx= Ky= 0,001 m/ngd va K; = 0,0007 m/ngd.

* Hé sd nha nudc duge md phong theo cac ving ¢6 mire do nha nude khac nhau. Ving ting
chira nude Holocen (gh): Sy = 0,14; Ss=0,001. Ving tang chtra nudc Hé Dé tir khong phan chia
(q), co nguon gbc ed: Sy =0,12; Ss=0,001. Ving tang chira nuéc Hé Pé tir khong phan chia (q),
c6 ngudn goc ap: Sy = 0,18; Ss= 0,001. Ving tang chira nudc Pleistocen (qp): Sy = 0,12; Ss =
0,001. Vung tang chtra nude khe nirt hé tang Pong Trau (t2): Sy = 0,08; Ss=0,001. Ving phan bd
tram tich rat nghéo nuéc amQz*% Sy = 0.08; Ss = 0,001.

* Khu vuc bién Pong (phan bd ¢ phia dong va phia dong nam ciia ving nghién ciru) 13 noi thoat
cua cac tang chura nudc va cé quan hé thuy luc chat ché€ véi céc tang chira nudc dugec mod phong
boi bién ap luc khong doi H = Const, voi muc ap luc trén bién H =0 m.

* Trong ving nghién ctru ton tai 2 khe ho va 2 hd ¢6 nude thudng xuyén la: khe Dong Mudi,
khe Nang, hd Pong Muoi Trén va hd Dong Mudi Dudi. Trén cac khe va hd, ching t6i md phong
chiéu day 16p tram tich bun sét & day khe, hd theo cac ving bién d6i véi mo = 0,5-1 m va hé s6
thdm 16p trim tich tham nudc yéu day khe hd voi Ko= 0,005 m/ngd. Bé rong cua cac khe phy
thudc doan khe qua 6 ludi duge moé hinh B = 10-20 m.

* Lugng bd cap cua nudc mua va lwong bdc hoi tir bé mit duge mé phong theo tai liéu cua
Trung tim Khi twgng Thuy vin, c6 xét dén hé s6 tham xuyén cua 16p phu bé mat. Vung nghién
ctru ¢ dia hinh kha ddc vé phia bién, 16p phu rat han ché [1], nén mo phong lugng bd cap cua
nudc mua la R = 180 mm/nam (twong ing voi 9,48% téng lugng mua trung binh nam). Ngoai yeu
t6 16p phu rat han ché, viing nghién ctru con c6 dd am khong khi rat thip nén md phong luong boc
hoi 12 Rz= 1.200 mm/nam, v6i d6 sau gidi han bdc hoi cta nude dudi dit 1a 6 m so v6i mat dat.

* Bién thanh phan hoa: Trén co s¢ két qua do dat va phan tich thanh phan hoa nuéc mat va
nude dudi dat trong ving, chung t6i mo phong dbi v6i bién bién co do tong khoang hoa M = 35
g/1, d6i v6i nude mura cd d6 tong khoang hoa M = 0,1 g/l va dbi véi cac ting chira nudc co do tong



khoéng hoa M = 0,2 g/I. Hai khe Pong Mudi va khe Nang mo phong c6 d6 tong khoang hod M =
2,59/l

2.2. Chinh Iy mé hinh tinh todn: Do dé tai thyc hién trong thoi gian ngan khong du thoi gian
quan tric dai ngay, vi viy dé chinh Iy mé hinh, ching t6i tién hanh giai bai toan nguoc 6n dinh,
nghia la chinh ly cac thong s6 dia chét thuy van, diéu kién bién trén co so khoi phuc lai mue nude
ban dau va dung né dé so sanh véi muc nude quan trac duogc tai cac gleng trong vung (11 giéng
va 2 16 khoan, do vao thang 8/2008). Sau nhiéu lan giai bai toan ngugc 6n dinh bang phwong phép
thir 1ap khi chinh 1y cac thong so6 dia chét thuy van, diéu kién bién, két qua da xac dinh dugc muc
nude ban dau trén mé hinh viing nghién ctru (Hinh 1), véi sai sb giita muc nudc trén mo hinh va
muc nude quan tric thuce té 13 0,478% (Hinh 2). Nhu vdy, ta thiy 1a mo hinh phu hop véi thuc té,
nén da duogc ching toi str dung dé giai bai toan danh gia trir lwong khai thac tiém ning ciia nudce
dudi dat.

3. Panh gia triv lwgng khai thac tiém nang

Trir lugng khai thac tiém nang duge hiéu 1a kha nang khai thac t6i da trong sudt thoi gian tinh
toan khai thac tut (tke = 27 nim = 9855 ngay) v6i muc nude ha thap bang myuc nude cho phép.

* Pé nghién ctru sy hinh thanh va trit lugng khai thac tiém nang ciia nuéc dudi dat, ching
t0i giai bai toan thuan khong on dinh (trén co s¢ méi trudng tham di duge chinh xac hoa khi giai
bai toan nguoc) khi tién hanh khai thac dén cudi thoi gian khai thac hé sé ha thdp muc nudc khai
thac bang hé sé ha thdp muc nudc cho phép. Song song véi viée giai bai toan thuin khong 6n dinh,
ching t6i chay bo tro g6i phan mém Zone Budget, xac dinh cac dong chay dén va chay di ctia can
bang nude dudi dit trong khu vuc.
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Hinh 1. Cao trinh muwc nwée ban dau trén mé hinh sau khi giai bai toan nguwoc on dinh.
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Hinh 2. Sai so giita muc nudc quan trac va myc nudc tinh toan khi gidi bai toan nguoc.

* Pé giai bai toan thuan co khai thac, chung toi so do hoa toan bo cac ving cé thé khai thac
dugc cia cac tang chira nude thanh mot hé théng bai giéng khai thac gdm 962 16 khoan khai théc.
M&i 6 ludi duoc xem nhu mot giéng khai thac va chiing phan bd cach nhau 100 m, trong d6 luu
luong khai thac tai mdi giéng ban dau dugc bd tri bién doi Q = 20-150 m¥/ngd, tiy thude vao vi
tri 6 ludi va gia tri chi s6 ha thdp myuc nudc cho phép (Scr). Nhitng 6 ludi c6 chi s6 ha thip muc
nudc cho phép nho sé bd tri luu luong khai thdc nhé va nguogc lai, trong do dién tich toan vung
danh gia trit lugng khai thac 1a 24,70 km?, ving bé tri 16 khoan: 9,62 km?, vung nti khong b tri
16 khoan: 15,08 km?. Déng thoi, trén toan bo mo hinh, chung toi bd tri mot hé théng 64 16
khoan quan trac véi khoang cach giita cac 16 khoan 1a 300 m dé kiém tra sai so giita cao trinh muyc
nude cho phép khai thac (Hef) va cao trinh muc nudce tinh toan khai thadc (Hk) cia mo hinh. Khi
ké:t qua kiém tra gitra hai gia tri trén pht hop voi nhau, xem nhu bai toan thuan (bai toan du bao)
két thic.

* P¢ xac dinh cac thanh phan tham gia vao can bang nudc cua vung, chiing t61 mo hinh hoéa cac
vung can bang:

- P6i 1: ving cac hd chira nude Pong Muoi Trén va Pong Muoi Dudi, nude nhat;
- Déi 2: ving 2 khe Pong Mudi va khe Nang, nuéc bi nhiém man véi M = 2,5 g/l.
- P6i 3: vang bb tri cac cong trinh khai thac danh gia trir lwong khai thac tiém ning, nude nhat.

- Déi 4: ving ddi, nii ¢6 chira nuwéc nhat, nhung khong thé bé tri cac cong trinh khai thac (muc
nudc dudi dat qua sau khong dap tng vé€ mat kinh té - ky thuat). - Poi 5: vung Bién Dong nudc
bi nhiém man véi M = 35 g/1.

* Phuong phéap giai 1a phuong phap lip, ban dau gin luu luong cho timg giéng khai thac, sau
d6 tién hanh chay mé hinh véi thoi gian khai thac 12 27 ndm (9855 ngay dém), cho ra két qua muyc
nudc trén toan ving va kiém tra so sanh cao trinh muc nude tinh toan khai thac (Hk) voi cao trinh
muc nudc cho phép (Her) tai cac 16 khoan quan tric myc nude. Néu cao trinh muyc nudc tinh
toan nam dudi cao trinh myc nudc ha thap cho phép, thi giam luu luong khai thac tai cac gleng khai
thac 1an cén 16 khoan quan trac muc nudc. Nguoc lai, néu cao trinh myc nudce tinh toan nam trén
cao trinh muc nuéc ha thap cho phép thi ting luu lwong khai thac tai cac giéng khai thac 1an cn 16



khoan quan tric muc nudc. Cong viée trén lip di lip lai nhiéu 1an cho dén khi tai cac 16 khoan quan
trac muc nudc déu co cao trinh myc nudce tinh toan khai thac gin va bang véi cao trinh muc nude
cho phép thi dam bao, téng luu luong cua tit ca cac giéng khai thac chinh 13 trir luong khai
thac tiém ning cua nude dudi dat.

Trong qua trinh giai bai toan thuan c6 khai thac, ching t6i chay bé tro goi phin mém MT3D
phéi hop véi Modflow @& xem xét su bién d6i chit lwong nuéc khai thac theo thoi gian. Két qua
chay b6 trg cho thy khi chay voi tong luu lugng cac giéng khai thac khi giai bai toan thuan nhu
trén thi bién man nhat dich chuyén dén cac cong trinh khai thac, nhung do tong khoang hoa (M)
tai cac cong trinh sau 27 ndm khai thac van nam trong Quy chuan Qudc gia vé chit luong nudc
ding cho in ubng va sinh hoat (M < 1 g/l).

Song song v&i qua trinh giai bai toan thun, viéc cho chay goi phan mém Zone Budget s& cho
phép tinh toan can bang nudc tir két qua moé phong cia Modflow nham xéc dinh céc thanh phan
dong chay dén va di ctuia can bang nudce (Hinh 3, Bang 1).

Bang 1. Két qua can bang nwéc ving khai thac (D&i 3) sau 9855 ngay khai thac

Bdo cdo dau vao Béo cdo daura
Trix luong tinh = 2478 80 m¥/ng.d Trixluong tinh = 291 m¥ ng.d
Gieng = 0,00 m¥/ng.d Gieng=17.881,00 m¥/ ng.d
Bd cép (tirnudc mua) = 872,64 mifng d Bd cép (tirnudc mura) = 0,0 méing.d
ET =0,00 m¥/ng.d ET =233340 m¥/ng.d
Déil dénd=05592 mingd Déi3tol=0,00mingd
Béi2to3=1031,00 m¥ngd Déi3to2 = 112,44 miing 4
Ddidto3=6670,60 miing.d Déi3 to 4=200,00 miing.d
Béi5to 3= 860860 miing.d Bé&i3to 5 =480 m¥ngd
Téng dau vao = 206180 mé/ng. d Téng dau ra= 206250 néfng. d
Chénh 1éch:
Déu vio - Paura = -7,08 m¥ng.d :
Time = 8855 Phém
o =
e
biét
nhau
003

%

STORAGE ET RECHARGE Zonel Zone2 Zoned  ZoneS TOTAL WELLS

Hinh 3. Biéu do cin bang khéi nwée dudi dat vimg khai thac (Péi 3) sau 9855 ngdy khai thdc
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Hinh 4. Cao trinh myc nwéc dwdi dat vimg nghién ciru sau 27 nam khai thdc

Calculated vs. Observed Head : Time = §855 days

Layer 83
® Lwest
T G5% confidence rtervel
SO G% rtervt
o »
Ctmerved Mesd (=)
Num of Data Ports . 64
Max Resdust 0958 (m) ot 0106 Stendeed Errer of Pe Estimate : 0052 (m)
M Regdust 0002 (m) ot GTOA Fock Mean Squwed : 0422 (m)
Rasad i Means - 0074 (m) Normakzed RMS - 4 630 (% )
A Residusl Mean © 0354 (m) Coreelation Cosmoent - 0571

Hinh 5. Sai so giita muc nwdc quan trac va muc nwdce tinh toan khi gidai bai todan thudn.

* Véi trinh tu tién hanh nhu trén, ching tdi dd xac dinh dugc cao trinh muc nude dudi
dat cua c4c ting chira nudc sau 27 ndm khai thac (Hinh 4) va sai sb giita cao trinh muc nudc tinh
toan vdi cao trinh myc nudce cho phép la 4,689% (Hinh 5). Pdng thoi xac dinh duoc trit lwong khai
thac tlem ning ctia nude dudi dat dam bao vé mit chat luong (M < 1 g/l) phuc vu cho sinh hoat va
san xuét tai ving nghién ctru 12 Qi = 8.351,56 m®/ng.d va cic thanh phan tham gia vao trir

luong khai thac tiém ning (Bang 2).

Bang 2. Bang tong hop cac thanh phan tham gia hinh thanh triv lwong

khai thac tiém nang cta nwéc dwéi dat



STT Thanh phan tham gia hinh thanh TLKTTN Luu luong Q(m*/ng.d)| % tham gia
1 | Trir lugng tinh (Storage) 2.475,89 29,65
2 | B6 cap tir nwdc mua (Recharge) 872,64 10,45
3 | Tham xuyén tir HO Pong Mudi Dudi va Trén 955,92 11,44
4 | Cung cap tir ngoai vao (ving dia hinh cao) 4.047,11 48,46
Trir luong khai thac tiém niang (Qkun) 8351,56 100
IV. KET LUAN

Tur cac két qua nghién ctru trén, ching t6i ¢6 thé rut ra mot so két luan:

1. Trir lwong khai thac tiém ning vung Khu Céng nghiép cang bién Hon La, Quang Binh la
Q«in = 8.351,56 m*/ng.dém, trong d6 nguon hinh thanh chu yéu 1a trix luong tinh Qt = 2.475,89
m®/ng.dém, nudc mua thdm trén dién phan bd Qm = 872,64 m*/ng.dém, tham xuyén tir hd Pong
Mudi Duéi va Trén Q = 955,92 m¥/ng.dém. Phan con lai duoc cung cp bd sung tir cac ving dia
hinh cao (phia tay) Qancao = 4.047,11 m*/ng.dém.

2. Nguon trit luong khai thac tiém nang chu yéu 1a bd sung tir cac vung dia hinh cao (phia tay,
trir lwong tinh, tham xuyén tur h6 Pong Mudi Dudi va Trén va cung cap thim ciia nwdc mua trén
dién phan bd. Céc 16p trAm tich cta dé6i thong khi va lqp thd nhudng la cat hat min, cho nén nudc
dudi dat trong vung rat dé bi nhiém ban boi cac nhan to trén mat, dat biét 1a cac nhan t6 nhan tao.
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