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Groundwater wells in Triassic sediments of Dong Giao formation in Kien
Khe, Hanam, include 6 wells in an area of 4 kmZ. To evaluate the ability of
sustainable exploitation, meeting the demand of water supply, the
scientific calculation is essential and necessary. This layer is rich in water,
good quality, meeting large water supply requirements. However, if the
regime and volume of exploited water cannot be determined, it may cause
degradation, depletion, or change of water quality of the reservoir. In
order to have a scientific basis for exploitation, we have conducted
exploration with many types of work (field surveys, geophysical
measurements, exploratory drilling, water absorption experiments,
sampling analysis, calculation, synthesis of assessment, and design of
exploitation). Calculation results show that the exploitation of 6 wells
with the flow of 1,500 m3/day in the study area is reasonable, safe,
meeting the requirements of both volume and quality for water supply
and sustainable development.
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Ttr khoa:

Ha Nam,

Khai thac nwéc dwdi dat,
Khe nirt-Karst hé ting
bong Giao,

Kién Khé.

Cdc giéng khai thdc nwéc dwdi ddt trong tram tich Trias hé tdng Pong Giao
(Tzadg) tai Kién Khé, Ha Nam gom 6 giéng phdn b trén dién tich 4 km2. Dé
ddnh gid khd ndng khai thdc bén virng, ddp trng nhu cdu cung cdp nwéc thi
viéc tinh todn lwu lwong trén co sé khoa hoc la rdt quan trong. Pdy la tdng
(Tzadg) giau nwéc co chdt lwong tot, ddp tng yéu cdu cdp nwoc lon. Tuy
nhién, néu khéng xdc dinh dwoc ché dé va lwu lwong khai thdc cé thé lam suy
thodi, can kiét hodc thay doi chdt lugng nudc cia tdng chiva. D€ c6 co s&
khoa hoc cho viéc khai thdc, nhém tdc gia dd tién hanh tham do véi nhiéu
dang cong tdc [khao sdt thuc dia, do dia vdt ly, khoan thdm do, hiit nwéc thi
nghlem ldy mau phan tich, tinh todn luu Iu'o'ng, tong hop ddnh gla va thiét
ké khai thdc). Két qud tinh todn cho thdy, viéc khai thdc & 6 gleng voi luu
lwgng 1.500 m3/ng trong pham vi nghién ctvu la hgp Iy, an toan, ddp tng
dworc yéu cdu ca khéi lwong va chdt luong nwrée phuc vu cung cdp nuée sach
cho sdn xudt va phdt trién bén viing..

© 2020 Trwong Dai hoc M6 - Bia chat. T4t ca cic quyén dwoc bdo dam.

1.M¢& dau

virc Kién Khé, huyén Thanh Liém, Ha Nam. Nhiém
vu chinh trong nghién ctru nay la tinh toan dwoc

Nha may bia Sai Gon - Phu Ly ndm trén dia
ban thanh phé Phu Ly, tinh Ha Nam. D& san xuit
bia, nha mdy tién hanh tham do, tinh toan va thiét
ké hé théng giéng khai thiac nwéc dwdi dat trong
tram tich Trias hé ting Pong Giao (T-adg) tai khu

“Tdc gid lién hé
E - mail: dovanbinhdctv@humg.edu.vn
DOI: 10.46326/JMES.2020.61(2).05

lwu lwgng khai thac & cac giéng sao cho dap trng
dwoc yéu cau cung cip nwéc ma khong giy ra
nhitng tic dong xdu dén moi trweong nhw: sut lun
maét dét, can kiét nguon nwéc, xam nhip man hay
gy 6 nhiém, suy thoai ngudn nwérc.

Sau gan 2 nam nghién ctru, tham do, tinh toan
thiét ké hé théng giéng khai thac nwéc dudi dat
khu vue bii giéng & Kién Khé da dwoc thwce hién
dwa vao khai thac (P6 Van Binh vannk,, 2017). Két
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qua nghién ctru cho thiy viéc khai thac nwéc dap
rng yéu cau san xuit va an toan moi trwong, tuin
tha luat tai nguyén nwéce cling nhw quy dinh caa
co quan quan ly.

2. Phwong phap nghién ciru

D€ nghién ctiru, tim dwoc ngudén nuwée ¢ chat
lwong va trir lwvgng tét phuc vu cung cap nwéde cho
san xudt, tinh toan thiét ké cong trinh khai thac
hop 1y, ching t6i da ap dung cac cong tac sau:

- Cong tac thu thap tai liéu;

- Cong tac khao sat thuec dia;

- Cong tac do dia vatly;

- Cong tac khoan tham do va khoan khai thac;

- Cong tac hut nudc thi nghiém;

- Cong tac hut nwére thi nghiém (khai thac thir)
dai ngay;

- Cong tac 14y mau nwéc va phan tich mau
nwéec;

- COng tac trac dia;

- Cong tac chinh ly va viét bao cdo két qua
nghién ctru.

3.Két qua va thao luin

3.1. Vi tri khu vwrc nghién ciru

Khu virc nghién cru nam trong pham vi thi
trin Kién Khé, huyén Thanh Liém, tinh Ha Nam c6
dién tich khoang 4 km? (D6 Van Binh va nnk,
2017). Poi twgng khai thac nwdce la cic tram tich
da voi tudi Trias hé ting Pong Giao (T2adg). Vi tri
ctia khu virc ndm trong dia ban phwong La Mat, thi
tran Kién Khé, tinh Ha Nam, thé hién trén ban do
nhw Hinh 1.

Toa dd vi tri diém goc khu vwe nghién ctru:

X1:591.280 Y1:2.770.467
X2:592.954 Y2:2.770.467
X3:592.954 Y3:2.267.559
X4:591.280 Y4:2.267.559

3.2. bdc diém tw nhién khu vwc nghién ciru

Thi trin Kién Khé, thudc huyén Thanh Liém,
tinh Ha Nam la noi c6 dia hinh phirc tap. C6 mat ca
3 dang dia hinh la: dia hinh viing nui cao, dia hinh
vung dobi ndi thdp va dia hinh dong bang bang
phang. Khu virc nghién ctru 1a noi c6 dia hinh kha
bing phang duoc phii béi trim tich bé roi mong
trén nén da voi nirt né, hang héc Karst (D6 Vin
Binh, 2002; Nguyén Tuidn Anh va nnk, 2002).

Trong khu vuc, gdn nhw khong c6 song sudi 1on
chay qua ngoai song Pay cach xa dién tich tham do
khoang 2 km. Pic diém khi twong thiy vin khu
vue Kién Khé twong tw nhw viing ddng bang song
Hong, mwa nhiéu, nong am.

3.3. Pdc diém tai nguyén nwoc dwoi ddit khu
vwe tham do

3.3.1. Tdng chira nwére Holocene (qh)

Phan b6 thanh mot 16p mong pha 1én nén da
vOi ran, nirt né. Tai khu vire nghién ctru, tAng chira
nwdc ndy mong dan tir Dong sang Ty va mat han
& khu ria ddng bang. Day 1a ting c6 mirc do chira
nuwéc tir nghéo dén trung binh. Tang chira nuwéc
nay khong c6 y nghia cAp nwdc 1én, chi ¢ thé cung
cap cho cac giéng dao quy mé hd gia dinh véi luu
lwgng nhd.

3.3.2. Tdng chira nwéc khe nirt - karst (Tzadg)

Tang chira nwéc nay phan bo réng rii trong
vung. Thanh phan chinh cta ting la cic tram tich
da véi tudi Trias hé ting Dong Giao T.adg. Pay la
dia tAng d4 voi c6 miirc 6 nirt né manh, nhiéu hang
héc Karst nén mirc do chira nwée va dan nuérc tot.
Tang chira nwéc c6 chatlwong tét dap g yéu cau
muc tiéu cung cap nuérc. Cac 16 khoan thim do ca
phuwong 4n nghién ctru (gdm 11 16 khoan) va cta
cong ty Number One (21 16 khoan) déu bd tri
trong d6i twong chira nwérc nay. Pay 1a ting chira
nuwéc day, phin bd rong, nguon cung cip tir nuéec
mua va nwdc ngam tir khu vire Ty Bic (Kim Bang,
Hoa Binh,..) chuyén dén (P Vin Binh, 2002).
Nhiéu 16 khoan cé lwu lwong cao dat 5+7 1/s,
nhung ciing ¢ nhitng 16 khoan chi dat lwu lvong
21/s va thAm chi khdng c6 nwére. Piéu dé cho thiy,
ting chira nwéc phirc tap, c6 tinh bat dong nhit
cao. Chiéu day cia phan nitt né c¢6 kha nang chira
nuwédc chi yéu & khodng 80 m trd 1én trén, phia
dwéi sdu do nirt né kém hon va hang hoc ciing bi
14p nhét bdi cac vat chit hat min nhiéu hon, nén
kha nang chtra nwdc gidm. Hau hét cac 16 khoan
trong viing nghién ctru déu da gip ting chira nuérc
nay & do sau tir 4,0 m (TD2, TD3) dén 23,0 m
(TDS5).

Chit lwong nuwéc dwge danh gid theo Quy
chudn vé chat lwong nwéc ngdm (QCVN 09-
MT:2015/BTNMT). Két qua danh gid dwa trén tai
liéu phan tich mAu tai cac 16 khoan tham do két
hop khai thac da thwc hién. S8 mau nwéc da duoc



44 D6 Vin Binh va nnk./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 61 (2), 41 - 49

Nha
mang

ANH SON

o

BN

- P
Y &

OLCANH

V.OSGI'ANG

Eim | . %
o HOANGYHANH lip:s PhusLy
= | DTa94 2N

. b -
mags | A
s . -

QL1A

THANH CHAU

THANH HA

S X OM XE
T HANH TUYEN

DONG XA

Hinh 1. Vi tri khu viec nghién citu (Anh: Google earth).

14y va phan tich danh gi4 12 11 mAu, trong d6 c6
céc giéng khai thac sau nay 1a: TD1, TD2, TD5 va
TD7. MAu phan tich & cac giéng déu cho két qua
tot, dap tng yéu cau. Mot s6 mau phan tich chat
lwong nwédc dwdi dit khu vuc Kién Khé thé hién &
Bang 1.

Nhdn xét

Theo két qua phan tich cic mAu trong Bang 1
cho thdy, nwéc ngdm trong khu vire nghién ctru cé
chat lwong t6t. Cac chi tiéu phan tich déu nam
trong gi¢i han cho phép clia nwéc ngdm (theo
QCVN 09-MT: 2015/BTNMT). Pitu dé cho thdy,
nuwéc ngadm khu vire Kién Khé cé chat lwgng dam
bao theo muc dich cung cip nuwéc. Tuy nhién, dé
san xudt bia thi Céng ty c6 phén bia Sai Gon - Phu
Ly can phai c6 hé théng x Iy nuéc ndi bd theo quy
dinh riéng.

3.4 Tinh todn thiét ké céng trinh khai thdc
nwoc

3.4.1. Tinh todn théng s6 tdng chita nwdc theo tai
liéu hut nwoc

DE tinh toan thong s6 ting chira nwéc, ching
t6i dwa vao tai liéu hut nwéc thi nghiém cta 7
giéng khoan, trong d6 c6 01 giéng dw phong (do 4
giéng khac chi thim do ma khong phuc vu khai
thac). Thoi gian hdt nwéce 1a 15 ca may/giéng.
Tong thoi gian da hat nwéc donla 15x 7 =105 ca
may (P4 Vian Binh va nnk,, 2017).

Tai liéu hut nwéc dwoc nhap trén phan mém
Microsoft Excel, tinh theo phwong phap theo doi
thoi gian. Tri s6 ha thdp mwc nwéc S(m) cd quan
hé v6i leu lwong hat Q(1/s hodc m3/h), thoi gian
kéo dai hut nwée T(s) va phu thudc vao dic diém
tAng chiva nuwérc.
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Bdng 1. Két qud phan tich mdu nwéc tai cdc 16 khoan tham do.

45

v in A Két qua tai cac gién CVN 09: 2015- . .

TT Chi tiéu phan tich TD1 T(ll)Z T1§5 TD7 QMT /BTNMT banh gia

1 pH 7,28 7,31 7,33 7,40 5,5-8,5 Pat yéu ciu
2 | Téng chitran hoa tan (TDS)| 352 341 399 346 1500 Pat yéu ciu
3 Ca (Canxi) 107 94,8 138 105 -

4 Mg (Magie) 19,1 8,67 28,3 14,7 -

5 Na (Natri) 43,8 55,3 34,3 47,4 -

6 K (Kali) 11,1 16,5 8,65 15,9 -

7 Cl- (Clorua) 38,4 51,9 22,8 37,3 250 Pat yéu ciu
8 Chat ran lo Itrng (SS) 4,2 <1 <1 2,40 - Pat yéu ciu
9 Tong clirng 347 273 463 324 500 Pat yéu ciu
10 Fe (Sat) 0,11 0,060 0,06 0,070 5 Pat yéu ciu
11 D6 muodi (NaCl) 0,3 0,3 0,3 0,3 -

12 Mn (Mangan) <0,01 <0,01 <0,01 | <0,01 0,5 Pat yéu cau
13 Cu (Pong) 0,010 | 0,014 0,016 | 0,012 1 Pat yéu cau
14 As (Asen) 0,0032| 0,0026 | 0,0029 | 0,0025 0,05 Pat yéu ciu
15 Cd (Cadimin) <0,0001| <0,0001 | <0,0001 [<0,0001 0,005 Pat yéu ciu
16 Cr (Crom) <0,01 <0,01 <0,01 | <0,01 0,05 Pat yéu cau
17 Ni (Niken) 0,0026 | <0,0005 | <0,0005 |<0,0005 0,02 Pat yéu cau
18 Pb (Chi) <0,0005| <0,0005 | <0,0005 |<0,0005 0,01 Pat yéu cau
19 Hg (Thiy ngan) <0,0001| <0,0001 | 0,00014 {<0,0001 0,001 Pat yéu ciu
20 Ba (Bari) <0,1 <0,1 <0,1 <0,1 -

21 Zn (Kém) <0,005| <0,005 | <0,005 | <0,005 3 Pat yéu ciu
22 Téng Phenol <1 <1 <1 <1 0,001 Pat yéu cau
23 CN- (Xianua) <0,01 | <0,01 <0,01 | <0,01 0,01 Pat yéu cau
24 NH4+ (amoni) 0,062 0,040 <0,01 0,080 1 Pat yéu ciu
25 NO2- (Nitrit) 0,02 0,25 0,01 0,02 1 Pat yéu ciu
26 NO3- (Nitrat) 2,69 19,2 4,16 3,96 15 Pat yéu ciu

Ghi chi: QCVN 09-MT: 2015/BTNMT - Quy chuén ky thuit qudc gia vé chit lwgng nuée dudi dat.
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Hinh 2. D6 thi tinh todn théng sd tdng chita nuéec.
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Cac thong s6 dia chat thiy vian dwoc tinh todn
theo cong cac cong thirc cong thirc (1, 2, 3) va Hinh
2 (Xecgingeo, 1979).

_0183.Q , 225a , 0,183.Q
S= - g =t gt (D
_0183.Q , 225a
At - T lg r2 (2)
0,183.Q
Ce=——"— (3)

Trong dé: S1a tri s6 ha thap mwc nwédc (m); Q:
Luwu lwong hat nwéc (m3/ng); t: Théi gian kéo dai
hut nwéc (s); T: Thoi gian khai thac (ngay); a: Hé
s6 dan nudc (m2/ng); A: va C: Tung d6 va hé so
goc xac dinh bang do giai.

Tir tai liéu hut nwéc & mdi 16 khoan vé duoc
cac do thi va xac dinh dwoc hé s6 goc C, va tung

1000 4 S(m) y = 0.2703x - 0.3208
800 R?=0.9334
600
400
200

000 0}) — T T T )
.200.000 1.000 2.000 3.000 4.000 5.%@0

(a)
700 ¥.=0.2885x - 0.4036
R?=0.9488
.600
.500
g 400
«v 300
.200
.100
.000
1.500 2.000 2.500 3.000 3.500 4.000
Log(t)
(c)
S (m
1.000 (m)
y=0.2703x - 0.3208
800 R® = 0.9334
.600
400
.200

0000}] - ; ; ; gt
200000 T000 2000  3.000 4000 5000

(e)

do goc A¢. Két qua tinh toan xac dinh dwoc:

+ Hé s6 dan nwéc Ky = 274 m2/ngdy.

+ Hé s6 truyén ap a = 2836 m2/ngay.

Trén co sé tai liéu hat nwéc thi nghiém & cac
16 khoan ngoai thurc dia, 1ap do thi quan hé giita tri
s6 ha thip muc nwée va thoi gian hiat nwée. Cac do
thi htit nuérc tai cac 16 khoan thé hién & Hinh 3.

3.4.2. B6'tri so do khai thdc nwéc dwdi ddt

Viéc chon giéng khai thac nwéc dwdi dat phai
dam bao yéu ciu:

- Lwu lwong yéu ciu 1a 1.500 m3/ngay;

- Viéc khai thac ddm bao bén virng, an toan,
khong gy 6 nhiém, can kiét ngudn nwéc va khong
gdy sut lin mat dat, khong anh hwdng dén moi
truedng. Theo Their - Jacop, tinh toan dworc cac

§* (m)
y=0.2141x + 0.6616
R? = 0.9542 500
600
/ 400
lg(t/T+t) & * ¢ .o .200
‘ : : : 000
-4.000 -3.000 -2.000 1000 200200
(b)
y=0.2141x + 0.6616 S* (m)
R? = 0.9542
700
600
500
400
-
. o0 .
t/T+t :
g/TY 4000 3000 2000  -1.000 :'%88.&)0
(d)
S (m)
1.000 y = 0.2743x - 0.3168
800 R*=0.9344
600
400
200
00 Igt

000 ; T T T )
-.ZOO-O-BO 1.000 2.000 3.000 4.000 5.000

)

Hinh 3. D6 thi hiit nwéc thi nghiém tai mét s6'16 khoan trong viing nghién ctru. (a),(c), (e) la do thi hiit
nwdéc thi nghiém tai LK1; LK2 va LK3; (b), (d); fla dd thi hdi phuc muc nwéc nwée thi nghiém tai LK1;
LK2 va LK3.
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thong sé dia chat thiy vin cic ting chira nuér, tir
d6 xac dinh dwoc lwu lwong khai thac & mbi cong
trinh. Két qua tinh todn thé hién & Bang 2 dudi
day. Co s con s trit lwgng khai thac dya trén:

1/ Viéc tham do, tinh toan chuyén mon dat
dworc;

2/ Yéu cau lwong nwée cung cdp cho nha may
bia Sai Gon-Ha Nam la 1.500 m3/ng.

Trén co sé con s6 trir lwong, lwa chon theo két
qua thi nghiém cuda cac giéng tham do. Pa chon 6
giéng la LK1; LK2; LK3, LK5, LK6 va LK7 rat phu
hop trir lwong nhw thé hién & Bang 2, ban do vi tri

cong trinh va cau tric giéng khoan khai thac nhw
Hinh 4. Do vay, viéc khai thac véi lvu lwong tinh
toan va dé xuat & Bang 2 1a phu hop.

Tinh toan ha thip muwc nwéc: Muc nwédce ha
thap cho phép (S,,) dugc xac dinh bang chiéu cao
ap luc dw (4H) cong véi 1/3 bé day ting chira
nudc (m) va xac dinh theo cong thirc (4).

Sep = %m + AH “4)

Theo d6, xac dinh dwgc mue nwée ha thap cho
phép tai khu vue theo cong thire (5):

Bdng 2. Tinh todn tri¥ lwgng khai thdc theo tai liéu hit nworc thi nghiém.

- , . Trir lwong dé nghi khai thac, m3/n
TT | Tén cong trinh Tri lugng tinh todn (légm trc‘)%l s6 dén m3) i

l/s m3/ng l/s m3/ng
1 LK1 6.3 544 4.0 300
2 LK2 7.6 656 4.0 300
3 LK3 3.0 259 1.95 300
4 LK5 3,0 259 1.95 150
5 LK6 3.6 311 2.34 150
6 LK7 7.1 613 4.615 300

Téng 30.6 2.642 1,500

SO’ PO BO TRi CONG TRINH KHAI THAC NUO'C DUOT DAT
CONG TRINH CAP NU'O'C CHO NHA MAY BIA SAI GON - PHU LY, THI TRAN KIEN KHE - THANH LIEM - HA NAM

Nam 2017

= I

Vich gidng § 300

] Chénsét, xi ming cit 'l'
ETI |5
'Zﬁl.f

Onz chons shua Class
¢110

(-1 ]| Ong loc shua Class 3 due
lotrond = 6mm; § 0

-4 || Thish tw ohién 6110

/|
\

96.0

PON VITU VAN

CHU DAUTU

Hinh 4. Vi tri céng trinh khai thdc va cdu triic giéng khoan khai thdc.
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1
Sep =375+ 7 =32m (5)

Dua vao s6 liéu hat nwdce thi nghiém & cac 16
khoan chiing t6i tinh dwgc luu lwgng khai thac
nuwéc hop ly nhw da néu & Bang 2.

T lwu lwong & Bang 2 tinh toan dwoc muc
nuwéc ha thip do khai thac trong thoi gian 27 nam.

Két qua tinh todn dworc thé hién Bang 3.

Bdng 3. Muwrc nwéc ha thdp tinh todn vao cudi ky
khai thdc (sau 27 ndm hay 104 ngay).

L6 khoan KT1KT2|KT3 |KT5/KT6KT7

Muc nwéce ha thap

tinh todn (Si), m 12,614,5/13,2(12,8{19,6(13,5

Muc nwéc ha thap & 16 khoan 16m nhat (Sk) 1a
19,6 m (KT6) << 32 m (S). Do vay, sau thoi gian
khai thac1au dai (27 ndm) muc nuée dwdi dat van
nho hon muc nwéc cho phép. Viéc khai thac & cac
16 khoan 12 ddm bao an toan.

3.4.3. Dw bdo xdm nhdp mdn cho tdng chira nwéc
khai thdc

Béi giéng khai thac nwéc cach ranh giéi man
nhat clia ting T.adg khoang 1,2 km vé phia Pong,
do vay can phai tién hanh danh gia du bao thoi
gian ranh gi¢i mén nhat sé dich chuyén dén giéng
khai thac véi tong lwu lwong khai thac la 1.500
m3/ngay.

Ban kinh anh hwdng cta giéng 1én trong bai
giéng xac dinh theo cong thirc R = 10SVK =
560 m v&i K = 3,6 m/ng (tinh tir cong thirc Km =
274m).

Khodang cach clia 16 khoan gin nhat (KT1) t6i
ranh gi¢i man nhat cta ting chira nuéc Toadg la
1.200 m. Do vay, tho1i gian ranh gi¢i man nhat anh
huwéng dén 16 khoan KT1 x4c dinh bang cong thirc
cta Goldberg. V.M (Poan Van Canh va nnk, 2000):

_ mnoh(X? — R?
= o

Trong do: T - Thoi gian ngdn nhat ranh gidi
man nhat dnh hwéng dén céng trinh khai thac,
nam; n, - D9 16 héng hiru hiéu ctia dat da; véi hé s§
thdm tinh dwoc & phin trén K = 3,6 m/ngay. Ap
dung cong thirc: n, = 0,462 + 0,045 InK = 0,52; h -
Bé day ting chira nwdrc 1y trung binh 13 75 m; R -
Ban kinh giéng 16m, m (R = 560 m); Qt - Téng lwu

T =

(6)

lwgng dwa vao tinh toan (Qt = 1.500 m3/ng); x -
Khodng cach gan nhat tir tim giéng lén dén ranh
giéi man nhat & thoi diém tinh todn (lay an toan
x=1.200 m). Thyec té, trong vung chwa thiy ranh
gi¢i nay (nam kha xa khu vie tham do).

Thay cac s6 liéu vao cong thirc (6) sé xac dinh
dwoc thoi gian ranh gi¢i man nhat anh hwdng dén
cong trinh la T =251 nam.

Nhuw vdy, ranh gi¢i man nhat sé€ khong anh
hwdng dén bii giéng trong suét thoi gian khai thac
27 nam véi céng sudt 1.500 m3/ng. Céng trinh
khai thac ddm bao khong bi xdm nhap man trong
sudt thoi gian khai thac.

4.Kétludn

- K&t qua nghién ciru da lam sang ro dic diém
cac tang chira nwéc khu vue Kién Khé, bao gom:
xac dinh dwoc chiéu sdu mai, day va sw phan bo
cla ting chira nwéc khai thac 1a tAng T.adg. Xac
dinh dwoc thé nam, chiéu day, thanh phan dit da,
muc nwéc tinh, mue nwdc dong, dac tinh thuy luec,
tinh thAm nwérc, cha ting chira nwéc khe nit -
Karst hé ting Pong Giao (T.adg).

- Két qua nghién ctru da chi ra lwu lwong va
chat lwong nudc tai cac 16 khoan khai thac déu
dam bao, dap rng muc dich san xuit lau dai.

- Thiét ké khai thac tai 6 giéng v&i luu lwgng
1.500 m3/ng: KT1, KT2, KT3, KT5, KT6, KT7 (va
01 giéng duw phong KT10) la hop ly va dam bao
bén virng, an toan.

- Viéc khai thac nwéc véi cong suat 1.500
m3/ngay khéng giy ra ha thap mwe nwédc virot qua
gi¢i han cho phép cling nhw giy ra sw bién d6i moi
truedrng qua mitc cho phép.
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