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Tom tit:

Mach 1§ (mé nuérc) 13 ngudn nwée dwoc sir dung twong ddi phd bién trén dia ban tinh Pién Bién, nhét 12 tai cac ving
niii cao va ving khan hiém nwéc. Tuy nhién, suy giam trit lwgng va chét lrgng nguén nuwéc mach 19 hién dang dién
ra hiu hét dbi véi cac loai hinh mach 1§ phan b trén dia ban nghién ctru. Trén co sé phan tich diic diém cu tric dia
chit thity viin ciia cc loai hinh mach 19, bai bao gi6i thiéu giai phap hdi phuc va ting cuong trir lwong ngudn nuée
cho cac mach 1§ trén dia ban tinh Pi¢n Bién. Két qua tinh toan thir nghiém cho mét cong trinh cu thé tai xi Muong
Bang, huyén Tia Chua, tinh Dién Bién cho thiy, cic gidi phap dé xuit cé thé bd sung khoang 5.377 m*/nim cho cic

ngu(“)n mach 19 trong pham vi luu vwe cong trinh.

Tir khéa: dap ngdm, hao thu nwéc, mach 19, Muong Bang - Dién Bién, ting cuwong.
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Abstract:

Springs are the relatively common sources of water used
in Dien Bien province, especially in the high mountains
and water-scarce areas. However, a decline in the quantity
and quality of springs is taking place in most study areas of
the province. Based on the analysis of the hydrogeological
structural characteristics of various types of springs, this article
introduces solutions to restore and increase the water reserve
for the springs in the province. The experimental results for a
specific model in Muong Bang commune, Tua Chua district,
Dien Bien province showed that the proposed solution can add
about 5,377 m3.a! to the exposed spring sources within the
project basin.
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1. Dt van deé

Mach 16 14 ngudn nudc cung cép cho cong dong lau doi
nhit va chung van 1a ngudn wa thich, bai vi ¢6 chét luong tur
nhién cao va cong nghé khai thac tuong dbi don gian. Mach
16 con ¢6 cac tén goi la mo nude, mo 1an, bén nudc, mach 16
chinh 1a vi tri dong nudc ngam xuét 10 trén mat dat ty nhién,
tao thanh dong chay. Dong xuat 16 nudc ngdm tu nhién nay
¢6 thé thoat ra tir ¢4 gdc hay tir 16p dét phu trén mit dat hodc
trén cac khu vue ¢6 nude mat. Mach nude xuét 16 theo quy
md, diéu kién va nhiéu tinh hudng khac nhau. Co6 thé gip
mach nude xuét 10 theo dang mach ri rat nho (chi du quan
sat thiy dong chay), t6i cac mach nudc xuét 16 tran tré luu
luong cuc 16n. Mach nudce ciing ¢6 khi gap trén suon nui,
bén b song, hay mach dun 1én thanh ¢am lay hay tham chi
gap mach nude ngot ¢ ngoai bién. Su van dong cua mach
nude rat khac nhau, c6 loai ‘mach nudc chi xudt 1 vao mua
mua, ¢ loai mach 16 chi xuat hién vao mua kho, co loai xuét
16 quanh nam, c6 loai xuét hién theo chu ky[1,2].

Mach 16 12 nguén nuéc duge sir dung tuong dbi phd bién
trén dia ban tinh Dién Bién, nhit 14 tai cac ving nui cao va
khan hiém nudc. Hién tai, trén dia ban tinh co khoang 215
cong trinh khai thac nudc tir mach 16 dé cip nudc sinh hoat
cho hon 3.000 ho déan [3]. Tuy nhién, qua két qua khao sat
danh gi4, hién tugng suy thoi ngudn cuia mach 16 dang dién
ra nhanh chong, nguyén nhan chu yéu 1a do thoi tiét khac
nghiét cong thém v&i d6 nan chat pha ring, dét rimg lam
tham phu thuc vat ngay thua thét. Diéu nay lam giam thoi
gian luu gitr cuia nudc mua trén bé mat dia hinh din dén
nguon cap cho nudc ngam bi mat di, kém theo do, su gia
tang dan sb va phat trién kinh t& ngay cang phat trién nhu
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cau dung nudc ting, dan dén viéc khai thac qua muc ciing
gdy ra sy suy giam trit lugng clia ngudn mach 16. V@& giai
phap khai thac nudc mach 16, hau nhu khai thac theo hinh
thirc ty nhién va don gian, hé thong lay nudc dwoc diu truc
tiép voi diém xudt 16 ¢6 luu luong 16n nhit, con cac diém
khac trén dién 16 thuong khong duoc tén thu va tu chay tran
gdy lang phi nguon nudce rat 16m, vi Vay dbi véi ngudn nudce
ndy can phai c6 cac giai phap lam giam thiéu nguy co suy
thoai, ting cuong trit lugng ngudn cho mach 16 ciing nhur
cac gidi phap thu gom luu gitt nude tai khu vuc dién 10 cta
mach nude trong miia mua dé ding vé mua khé.

2. Phuong phap nghién ciiu
2.1. Phwong phap thu thdp thong tin

Thu thép tai lidu vé diéu kién tu nhién; dan sinh kinh té,
xa hoi; dia chat thuy van; s6 liéu vi tri, luu lugng, d6 khoang
ho4 cac mach 19; sb liéu vé cac cong trinh khai thac nguén
nudc mach 1§ trong vung nghién ctru; cac nghién ctru lién
quan & trong nudc va trén thé gioi.

2.2. Phwong phdp ké thira

Str dung c6 chon lgc Kkét qua nghién cuu, bao gém tr cac
két qua nghién ctru vé dia hinh, dia chat, khi tuong, thuy
van, nudc dudi dat...

2.3. Phwong phap phdn tich

St dung phuong phép phan tich dé thong ké phan tich
cac tai lidu, so lieu dong thoi tong hop s6 liéu theo dinh
hudéng nghién ctru.

2.4. Phuwong phdp diéu tra

Piéu tra cac sb liéu vé mach 10, cong trinh khai thac
ngudn nude mach 19 tai cac co quan ban nganh trong ving
nghién curu; diéu tra ngoai thuc dia vé vi trf cac mach 10, luu
luong mach 19, cac cong trinh khai thac ngu@)n nudc mach
16 cho toan bd vung nghién ctu; diéu tra vé nhu cau sir dung
nudc, su déng thuén caa déng bao dan toc vé thiét ké, thi
cong va van hanh 2 mé hinh thi diém xdy dung trong noi
dung cua dé tai.

2.5. Phwong phdp do dac, quan tric

Khao sat dia chét, dia chét thily van va quan tric luu
luong nude mach 16 cho khu vuce du kién xay dung mo hinh
thi diém.

3. Phéan loal mach 10 trén dia ban tinh Dién Bién

Su phong phu cia mach 19 vé nguén géc, quy md, hinh
thirc xudt 16 va ca dong thai cua chung da tao ra sy da
dang, khong théng nhat khi phan loai mach nuéc. Trong
dia chat thiy van hién ton tai nhiéu cach phan loai mach
nudce theo tidu khac nhau, nhu theo ngudn gdc hinh thanh,
theo cdu tric va dic diém dia chat, theo quy mé xuét 16/luu
luong cia mach nudc dén theo nhiét do va theo chat lugong
nuée [1]. Trén co sé phan tich dic diém ciu trac dia chat
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thity van két hop véi hinh thirc xuét 16 ciia céc loai mach 16
trén dia ban nghién ctru, ¢6 thé phan chia ra cic loai mach
16 nhu sau.

3.1. Mach ¢ khong ap

Day la dang mach 16 phd bién nhat trén dia ban tinh,
loai hinh mach 1§ nay thuong xuét 1§ tai cic chan suon ddc.
Dong nudc xuét 16 ¢6 thé 1a tir trong cac thanh tao suon tan
tich (edQ) tur cac doi phong hoa dap vo cua da gbc hodc
tryc tiép tir da gde. Cong trinh thu nudce c6 két cdu xay gach,
bé tong hodc bé tong cdt thép co quy md tir 5 dén 15 m?
himg nude tryue tiép tir mach 16. Bé chi ¢ 1 ngdn chira nudc,
khong ¢6 ngin loc. Cu triic dia chat thity vin va két cau ciia
cong trinh khai thac mach 19 nay dugc trinh bay & hinh 1.

0,0 gt
5.0
-10,0
-15.0
20,0
25,0 £
-30.0 o o B
350 b e e
400 T
-45.0

Cao d gia dinh (m)

Hinh 1. Cu truc dia chéat thiy van, két ciu cta cong trinh khai
thac nwéc mach 16 khéng ap. 1: sét pha 14n dam manh (edQ);
2: d6i da phong héa manh thanh ddm manh 1an dat; 3: da phong
hda nhe it nit né, kha nang thdm nwoc yéu.

3.2. Mach lg co ap

Loai hinh mach 16 nay it bét gap trén dia ban tinh Di¢n
Bién. Dong nudc cua loai mach 19 nay thuong xuét 10 ra trén
cac suon déc va tur cac doi1 da dam manh phﬁn b trong cac
thanh tao tang phu suon tan tich (edQ). Cau truc dia chit
thuy van va két cau cua cong trinh khai thac dang mach 10
nay duogc trinh bay ¢ hinh 2.

Hinh 2. C4u tric dia chat thay vin, két cAu chia céng trinh khai
thac nwéc mach 16 ¢6 ap. 1: sét pha Ian dam manh (edQ); 2: d6i
da dam manh.

3.3. Mach 19 tir cdac thanh tao carbonat

Trén dia ban tinh Dién Bién cac thanh tao carbonat (da
vo6i) chu yéu phan bd trén dia ban cac huyén Taa Chua, Tudn
Gi4o va mot phan cta huyén Mudng Ang [4]. Mach 16 xuét
hién tir cac thanh tao carbonat chu yéu la cac dong xuét 10
tlr cac khe ntit hodc ddi khe nit trén cac vach nti da. Cau
trac dia chat thuy van va két cau cong trinh khai thac nudc
tir dang mach 16 nay duoc thé hién ¢ hinh 3.
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Hinh 3. C4u truc dia chat thiy van va két ciu céng trinh khai
thac nwéc mach 16 tir cac thanh tao carbonat.

3.4. Mach 1§ xudt hién trong tram tich long suéi

Ngudn nudc mach 16 ndy thuong xuét 16 trong cac trim
tich cat cudi soi phan bd tao céac long khe sudi, vé mua nua
cac trim tich nay bi dong mat pha 1én. Dang mach 16 nay
tuong ddi phd bién, do c¢6 luu lugng tuong ddi 16n nén
thuong duge dung 1am ngudn cho cac cong trinh cip nude
tap trung. CAu truc dia chit thuy van va két cdu cua cong
trinh khai thac nudc dugc trinh bay tai hinh 4.

Hinh 4. C4u truc dia chat thay van va két cau cong trinh khai thac
nwéc mach 16 xuét hién trong tram tich long sudi. 1: tng pha sét
pha; 2: da phong hoéa nirt né manh; 3: da gbc phong hoéa nhe.

=2

4. Dé xuat giai phap hei phuc va tang cuong trif lvong mach
(1]

Trén co s& cac nguyén nhan gay suy giam trit lugng
ngudn nude nach 16 két hop véi phan tich cau trac dia chét
thuy van cua cac dang mach 19 trén dia ban trén dia ban tinh
Dién Bién cho thiy, c6 thé dung cic giai phap cong trinh dé
hdi phuc ciing nhu ting cudng trir luong cho cac mach 10.
So d6 cong nghé cua giai phap dugc thé hién ¢ hinh 5.

S Hao bo cap sdu
i 5 caj

Giéng bd cap

Hszo bd cap néng

Hinh 5. Mit bing so dé céng nghé giai phap. (A) Mach 16 dang
khéng ap, co ap; (B) Mach 16 tram tich long sudi.
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Nguyén Iy hoat dong ctia hé thdng nhur sau: trén cac suon
dbc mai ddi, hodc thuong luu cac nhanh sudi nguén nudc
mua, nudc mat dugc thu gom vao cac hao thu nudc. Hao
thu nudc co thé bd cap tryuc tiép cho tang chira nude (hao
bd cap nong), hodc co thé dan vao giéng giéng khoan dé bd
cap cho tang chira nude (b6 cap siu). Poi véi cac dong chay
mat chdy qua céac chi luu thudc luu vuc ciia mach 19 co bé
rong nho do ddc tuong doi, sir dung cong trinh dap tam (két
céu don gian bang cdy, tre két hop bao dat) vi muc dich gitr
lai mot ph?m hodc 1am cham van toc dong chay kéo dai thoi
gian luu gitr trén bé mdt nham ting cudng ngudn nudc mat
cip xubng tang chira nudc ngam, phan nude chay tran qua
dap tam s& duoc luu gitra lai boi hé thong dap dang két hop
dap ngdm & phia ha luu.

5. Ung dung giai phap vao cong trinh cu thé
5.1. Gioi thiéu cong trinh

Cong trinh cép nudc sinh hoat Poi 1, xi Mudng Béang,
huyén Tua Chua, tinh Dién Bién duoc xay dung tr nam
2003 va méi duge nang cip stra chita nam 2015 véi nhiém
vu cép nudce sinh hoat cho 90 ho dan, 1 truong hoc, tuong
duong 500 nguoi. Cong trinh bao gdm bé dau mbi co két
ciu bé tong cot thép dung tich 30 m3, hé théng dudng éng
cép nuéc. Hién tai, cic hang muc cong trinh van hoat dong
binh thudng, tuy nhién vé mua khé vao khoang tir thang 12
dén thang 4 nam sau luu lwong bi giam xudng chi con 20%
$0 v&i mua mua.

Hinh 6. Hinh anh dau méi va dwong ng cap nwéc sinh hoat.
5.2. Dic diém tw nhién ciia khu vwec xdy dung cong trinh

Ché dé mwa: Khu vuc nghién ctru chua cd tram quan
trac, tram quan tric gan nhat 1a Tuan Gido. Lugng mua
trung binh nam tai khu vuc nghién ciru 1y theo Tram Tuan
Gi4o thay doi tir 1.700 dén 2.100 mm. Mot ndm c6 2 mua,
mua mua bit dau tir thang 4 cho dén hét thang 10, mua
kho bt dau tir thang 11 kéo dai cho dén hét thang 3 nim
sau. Luong mua phan b6 khong déu chu yéu vao mua mua
chiém 75-80% luong mua nam.
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Bang 1. Lwong mwa thang tir ndm 2016 dén 2019 (Tram Tuan
Giao).

Tong hrgng mua cc thang trong nim (mm)

1 2 3 4 5 6 7 8 9 10 1 12
2016 730 147 178 1170 1591 2477 4654 4480 2051 160, 29,5 1003
2017 731 219 153 1798 1956 1300 2398 3807 1264 145 401 13
2018 1277 83 1039 1361 1324 3853 3598 4042 2121 L1 219 341
2019 555 135 726 1013 1623 2680 1951 3236 729 619 459 26,

Nim

Trung

binh 82,3 146 524 1336 1624 2578

3150 3891 1541 769 344 405

BPdc diém dia hinh: Luu vuc mach 10 ¢6 dién tich khoang
1,5 km?, dia hinh bi phan cit boi cac khe xam thyc sau tir
1,0 dén 2,0 m, sudi chinh dai khoang 1,8 km voi do dbc
1ong sudi khoang 5-10%, do dc suon luu vyc thay ddi tir
10 dén 40%.

Bdc diém dia chat, dia chat thity van: Phan bb dudi long
sudi 1a cac thanh tao boi lii tich (apQ) thanh phan chu yéu
1a cat san 13n cudi tang gin két yéu, hé s6 thim 16n, mirc do
luu thong nudce cao, phan bd hai bén sudn doc 14 cac thanh
tao suon tan tich (edQ) c6 thanh phan chinh 1a sét pha lan
dam manh trang thai nra ctiing, hé s6 thim nho mtre do luu
thong nude kém. Céu tric dia chét cua khu vuc mach 10
duoc thé hién tai hinh 7, cac thong s6 dia chét thuy van dugc
trinh bay ¢ bang 2.
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Hinh 7. C4u tric dia chat thay van khu viee mach 19. 1: sét pha
I&n ddm manh; 2: cat bot két phong héa manh; 3: da cat bot két
phong héa nhe.

Bang 2. Thong s6 dia chat thay van.

STT L6p  Chiéuday trungbinh (m)  Hésbrbng (%)  Hé sd thim K (cm/s)
1 Lipla 22 355 1x10°

2 Lépl 78 50,6 2,5x10%

3 Lop2 39 93 1,12x10°

Lueu heong nwée mach 19: Két qua quan tric luu luong
nudce tai mach 16 nam 2019 cho théy, luu luong trung binh
tai mach 10 trong cac thang dao dong tir 0,27 /s (thang 4)
dén 3,92 I/s (thang 9). Chi tiét dugc thé hién & bang 3.
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Bang 3. Lwu lweng quan trac tai mach 16 Doi 1, Mwong Bang
- Taa Chua nam 2019.

Giatri(I/sy T1 T2 T3 T4 TS Te6 T7 T8 T9 TI0 Tl Ti2
Trungbinh 044 036 033 027 076 2,18 2,67 297 392 232 1,17 0,73
Min 040 034 030 025 068 198 240 2,70 3,12 2,11 1,02 0,62
Max 047 037 035 029 083 237 293 323 472 2,53 132 084

5.3. Tinh todn nhu cdu sir dung nwéc

Nhu cau st dung n}réc tur nguf")n mach‘,l(} duoc xac dinh
1a Q=0,55 (I/s). Chi tict tinh todn dugc thé hi¢n ¢ bang 4.

Bang 4. Tinh toan nhu cau can khai thac nguén mach 16 Poi 1,
xa Mwong Bang.

TT Thanh phin Pon vi Gi tri tinh todn
1 Dansb ving dy 4n Nguoi 500
2 Ty 1§ dan dugc cip nude % 100

3 Nudc cho nhu cu sinh hoat Q,) m'ng.dém 30

4 Nudc cho cong trinh cong cong (10% Q) m’ 3
Cong Q) m 3
5 Nudc thit thodt do rd i, dur trit phdt trién (15%Q) ~ m’ 5
Luru lugng nude ¢p vao mang m’ 38
6 Nudc cho yéu ciu khdc 5% (Q,+ Q,) m 2
7 Tongcong m’ 40
8 Heé sb ngay ding nudc 16n nhét K. 1,2
9 (Cong suat tinh toan m 48
10 Cong sudt (m¥/ng.dém) m’ 48
11 Cong suét theo nhu cu (I/s) Is 0,55

So sanh v&i sb lidu do dac hién trang (bang 3), Kkét hop
v6i diéu tra phong vn ngudi dan sé tai cho thiy, ngudn
nude st dung cho sinh hoat dugc léy tor cac mach 16 cung
cép s& bi thiéu hut trong 6 thang mua kho (tir thang 4 dén
thang 9) hang nam, dic biét it nudc nhat vao thang 4. Dé co
s6 liéu tinh toan thiét ké, chung t6i sir dung két qua do thuc
té vao thang 4 do d@ tai thyuc hién dé tinh toan. Luong thiéu
hut 16n nhat trung binh vao thang 4 1a: Q,=0,55-0,27=0,28
(I/s). Nhu vay, dé cong trinh hoat dong hiéu qua dap tng
duoc nhu cau thi hang nam mach 19 can bd sung mot lugng
nude la Q. =2.903 (m’).

5.4. Thiét ké gidi phdp hoi phuc va ting cwong triv
lwong ngqun mach 1)

Lva chon cong nghé: Trén co sd phan tich diéu kién tu
nhién (dia hinh, dia cht thuy vén, khi hau). Giai phap dugc
nghién ctru va dua vao ap dung bao gdm cac hang muc cong
trinh nhu: dap dang két hop dap ngam, hao gom nude, hao bd
cap nong va dap tam. Mit bang giai phap thé hién ¢ hinh 8.
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Hinh 8. Mt béng giai phap.
Tinh todn thiét ké cic hang muc

Bdp ding két hop dap ngam, ddp tam: Dap dang két hop
dép ngdm co két cau gom céc phan chinh 13 phan néi ¢ khu
vue 1ong sudi co két cau bé tong hodc da xay, phan tuong
ngam bo tri hai bén vai chén ngang dong ngam va co diém
dinh tuong két nbi v6i hao thu gom nuGe dé tao nén mot
vong cung kin ngdn khong cho dong ngam thoat vé ha luu,
phan tuong ngam dugce két cdu bang dat ¢ hé s6 tham nho,
hodc xi mang dat. Pap dang két hop dap ngam cé cac nhiém
vu sau: (1) Luu gilr nude mat lai 6 mot cao trinh phu hop tao
su can bang giira nudc mit va tang chra nuge mach 19 1am
giam luong nude thoat ra khe sudi; (2) Phan tuong ngam
¢6 nhiém vu luu giit nudc ngdm lai trong tang chira nuéc &
cao trinh phu hop lam giam chénh 1éch gradien thuy luc tai
diém xuét 16 nudc (mach 19) va phia ha luu nhim giam sy
that thoat nuge cua ngudn mach 19. Két céu dép dang két
hop dap ngdm duoc thé hién ¢ hinh 9. Hé théng dap tam
duogc bd tri cat ngang cac chi luu trén khu vuc thuong luu
cua luu vue mach 19, dap tam c6 nhiém vy lam cham chay
dong mat tang thoi gian luu giit nudce trén bé mit ty nhién
dé tir d6 bd sung cho t?mg chtra nudce, bén canh d6 dap tam
ciing luu giit lai dwoc mot phan lugng phu sa gitp cho tham
thuc vat phat trién.
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Hinh 9. Cét doc tim dap dang két hop dap ngam.
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Luong nudc ma cong trinh dap dang két hop véi dap
ngdm c6 thé bd sung cho ting chtra nude duge tinh theo
cong thuc sau:

V..=F, xHxp[4]

trong d6 F, (m?) la dién tich trung binh cua dung tich hitu
ich, bao gom dién tich bao phu cua phan nudc mat do déap
dang va phan dién tich bao phu nudc ngdm do dap ngam tao
nén; H, 1a chleu cao cua dung tich hiru ich; p, 1a h¢ s6 nha
nude clia tang phu.

Hao gom nudc duoc bd tri theo dudng dong murc cit
qua t?mg chira nudc mach 19, hao thu gom nudc c¢6 nhiém
vu: (1) Thu gom nude ngim trong tng chtra nudc theo cac
huéng khac nhau vé cong trinh tri; (2) Luu gilr nude ngam
lai trong tang chtra nude; (3) Thu gom mot phan dong mat
dé bd sung cho cong trinh trir nude. Két cau cua hao thu
nude bao gom céc 16p cudi soi, cat va da tang dugc bd tri
nhu kich thudc hao c6 thé lua chon nhu sau: chiéu dai hao
phai dam bao dé thu gom hét cac dong ngam; hao c6 mit cit
hinh thang v¢i canh ddy nho >1,0 m, day 1én 16n hon day bé
tu 1,5 dén 2,0 1an. Hao dugc két cdu vai cac 16p cudi soi bao
quanh 6ng loc nhu hinh 10A, véi chiéu day cua 16p Ds>0,3
m, 16p cudi so6i phia trén cling ¢6 chiéu day tuong tu, phan
con lai s€ dugc dap bang cat sach. Phin dap hoan tra lai mat
béng cii duoc dap bang d4 tang, ddy hao va vach hao phia ha
lwu duge pha bang mang chdng thim HDPE.

Hao bd cép nong duoc b tri theo dudng dong muc tai
céc vi tri ¢ thé thu dwoc lugng dong mat 16n nhat. Mit khac
vi tri Iya chon cling phai dam bao c6 chiéu sau hao 12 nhé
nhat, nén bd tri hao thu nudc tai cac vi tri ma chiéu sau hao
<3 m. Nguyén ly hoat ddng cua hao cap nong nhu sau: nudc
mua, nudc mat chay tran qua bé mit hao thu nude, sé duogc
giit lai trong hao va thim thau tryc tiép vao tang chira nudc
lam tang trir lugng cho tang chira nudc, két cdu hao bd cap
ndéng dugc thé hién tai hinh 10B.

Hinh 10. C4t ngang hao thu gom nwéc (A), cat ngang hao bé
cap néng (B).

Lugng nudc ma hao bd cap nong cho ting chira nude
mach 10 duogc tinh nhu sau:

Q,., = F, x K, xT (m’) [4].
trong d6 F, (m?) 1a dién tich hao thu; K, 12 h¢ s6 thim thing
ding cua tang chira nudc, duge xéac dinh theo phuong phap
do nudc ho dao; T (ngay) 1a thoi gian ma trong hao c6 nudce
s& phu thudc vao lugng mua, dung tich hao.
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Két qua tinh toan lwong nudc ting cudng hang nim khi
xdy dung cac hang muc cua gidi gidi phap duogc trinh bay
o bang 5.

Bang 5. Két qua tinh toan lwong nwéc bbd cap hang nam cua
cong trinh.

STT Hang muc cong trinh Q,, (m*/nim)
1 Dap dang ddu mébi 163,34
2 Dap tam s6 1 8,34
3 bap tam $62 7,50
4 Dap tam s6 3 13,61
5 Hao bd cap nong. 5144,0
Téng cong 5377,0
6. Két luan

Suy thoai trit lugng va chat lugng ngudn nude mach 16
hién dang dién ra hau hét di vdi cac loai hinh khai thac
nudc mach 16 trén dia ban cc tinh mién nui phia Bic noi
chung, Pién Bién noi riéng. Giai phap cong trinh hdi phuc
va ting cudng ngudn nude cho cac mach 16 bang viéc két
hop ddng bd cac hang muc cong trinh dap dang, dap tam,
dap ngam va hao b cap duge gidi thiéu trong bai bao la
giai phap co tinh thyc tién c6 ¥ nghia khoa hoc. Céc cong
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trinh ¢6 quy mo6 nho dén trung binh, vat liéu tai chd 1a chu
yéu, hinh thirc cong trinh don gian nén d& dang thi cong va
phu hop véi ddc diém dia hinh, dia chét, dia chit thay vin

khu vuc.
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