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BO SUNG NHAN TAO NUGC DUOGI PAT TU' NGUON NUGC XA THUA
CUA HO CHUA VUA VA NHO KHU VUC TAY NGUYEN

TS Ping Hoang Thanh, KS .Nguyén Huy Vuong
Vien Khoa hoc Thuy loi Viét Nam

Tém tit: Bai bdo dé xudt gidi phdp ting cuwong triv heong nwde dwedi dat bang cdc cong trinh boé
sung nhan tao. Nguon bo cdp sir dung hrong medc trén miec mede dang binh thieong cia cdc ho
chita vira va nhé trén dia ban Tdy Nguyén. Két qud tinh todn tai ho chira Ea Kring cho thdy,
tang chira nuéc trong dat dd bazan 16 héng — khe nirt ¢é thé tiép nhdn tr 168,3 — 219
m3/ngdy/giéng.

Tir khéa: Nuwéc dwéi dit, bo sung nhan tao, ho chira, giéng khoan, Tay Nguyén.

Summary: The paper propose the sotutions for increase reserves of groundwater by the

artificial projects. Recharge source used the water volume on medium rise level of small and
medium - sized reservoirs in Central highlands. The test results at Ea Kring reservoir show that,

the layers in bazan could receive approximately 168,3 — 219 m3/day/well.
Key words: Groundwater ,Artificial recharge , reservoirs,Well, Central highlands

1. PAT VAN PE

BO6 sung nhan tao nude dudi dat (BSNT NDD)
d3 va dang duoc ap dung & nhiéu noi trén thé
gi6i voi rat nhiéu ly do: nhim gia tang lugng
nuée dudi dét cho cép nuwée; Cai thién chét
luong nudc; Chira nude tai cac vung lugng
cung cip nudc nhat thay doi rd rét theo cic
mua trong ndm; Gitt nwéc dudi dit & muc
khong d6i dé phong ngira céc thiét hai dbi véi
cac cong trinh xdy dung do sut lin mat dét, rira
man, luu trir nudc,...[8].

Khu vuc Tay Nguyén véi nhidu ddc thu riéng,
lugng nudc mua, nudc mat trong mua mua céd
trir lwong rat 16n, thuong chay tran va tiéu
thoat gdy nén lang phi tai nguyén, trong khi
mua kho lai thiéu nuée tram trong & nhiéu noi.
Viéc lya chon gidi phap luu trir nude trong cac
tang chira nudc ngam co tinh khoa hoc va

Nguoi phan bién: PGS.TS. Poan Vian Canh
Ngay nhan bai: 15/12/2015

Ngay thong qua phan bién: 6/01/2016

Ngay duyét dang: 25/01/2016

thyc tién cao. Mot s két qua nghién ctru, dé
xuét tang cuong trit lwong nudc ngam tir vide
luu trir nwdc mua, nwéc mat da cho théy tinh
phu hgp cia cac giai phap nay [3,4]. Viéc ap
dung dé BSNT NDD tir ngudn nude hd chira
vira va nho ciing can duoc lua chon phuong
phap phu hop va tinh toan ky thuat dé ting
hiéu qua luu trit nude va dam bao diéu kién
kinh té hién nay [7].

Viéc nghién cuu lya chon cac giai phap
BSNT NDD cho cac tdng chira nuéc khu
vuc Tay Nguyén biang cac cong trinh k¥
thuat nham danh gia tinh hi¢u qua va phu
hop cua dang coéng trinh nay déi véi muc
dich Iwu trit va cdp nudc trong mua kho 1a
rat can thiét.

2.PHAM VI VA POITUQNG NGHIEN CU'U
2.1 Lwa chon nguon nwéc bé sung

Tay nguyén hién c6 khoang hon 1200 hd chtra
Thiy Loi. Cac ho chira vé mua mua sau khi
tich ddy nudc (dang dén muc nude dang binh
thuong) thi thuong duwoc x3 qua tran vé ha luu
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mot luong nude rat 16n. Mat khac do dét téng
phu trén dia ban tinh twong d6i day thudng vao

khoang 15-35m,hé sb tham cua tang phua tuong
d6i nho thuong 1a 10”cm/s dén 10°cm/s nén
lugng nudc mua chi yéu theo dong mit chay
xudng song sudi va chay ra bién. Xuat phét tir
thuc t& d6 cho thay co thé sir dung ngudén nudce
x4 thira tir hd chtra dé bo sung trir lwong cho
cac d6i chira nudc quanh khu vy hd chira .

2.2 Cdc ting chira tiép nhdn nguén nwdc bo
sung

Dic trung ving nghién ciru ton tai hai tang
chtra nude chinh trong da bazan Pleistocen
trung (BQ;) va trong da bazan Pliocen -
Pleistocen (BN,-Q;) [5] ¢6 kha ning tiép nhan
ngudn bd cap tir nude hd chira.

Thanh tao BQ; phan bd ¢ phan dinh ctia nhitng
vom bazan vung Pleiku, Bic Buén Ma Thudt
(BMT), Buén Ho, Ea H’leo, Pik Mil, Puc
Trong, Krong Pik,... véi tong dién 16 khoang
1.500km’. Pat da chira mrée gom phan trén la
da bazan phong hoa triét dé, chiéu day 10 =
40m, phan duéi 13 bazan 16 héng xen dic sit,
bazan dang bot, tro va dam két nai Iira, chiéu
day thay d6itir vai chuc mét & phan ria d&én
150m ¢ phan trung tdm. Nudc trong tang
thudc loai khong ap hodc co ap lyc cuc bd voi
muyc nude tinh thuong gip tor 4 + 10m; vung
BMT 8 + 10m du6i mdt dat dén 1m trén mit
dat. Luu lrong cac diém 16 bién thién tir 0,1 =
20l/s (thuong gap 1,0 + 5l/s). Muc d6 chira
nude tir gidu dén rat giau chiém t6i 36% cac 16
khoan thi nghiém. Ngudn cung cip cho TCN
chi yéu 1a nuéc mua va nude mit, lwong tham
tr cac tang phi khong déang ké. Dong thai
NDD bién d6i rd rét theo mua véi bién do dao
dong tur 0,5 + 5m, trung binh 2m. Thoi gian
“léch pha” so voi lugng nudec mua khoang 1,5
- 3 thang Nhin chung, tang chtra nuéc (TCN)
BQ, co dién phan bd rong, bé day 16n, d6 chira

nudc tir trung binh dén rat gau, c6 kha ning
dap tng cung cip nudc tap trung quy mo 1on.
Hién tai c6 51 hd chira vira va nhd phan bd
trén thanh tao dia chit nay.

Thanh tao PN,-Q, phan bd rong rii trén cac
cao nguyén Pleiku, Pak Néng, Di Linh,... vdi
dién 16 khoang 12.000 km’. D4t d4 chira nuwdc
1a bazan dic sit xen 16 hong, nirt né khong déu,
phén trén phong hoa triét dé véi chiéu day tir
1,0 = 41,2m (trung binh 5,0 ~ 15m) va thay
d6i theo cac viung khac nhau, tir 80 + 100 m
(ving Pleiku, Pak Nong); 80 + 100m (ving
BMT); 100 ~ 150m (vung Di Linh) va dudi
100m & cac vung khac. TCN thudc loai khong
ap hodc co ap cuc bd véi dg sau thuong gap tur
5 + 10m (ving Pak Néng); 8 + 15m (ving
Pleiku, BMT); 6 + 12m (vung Di Linh). Muc
d6 chira nude tir rét nghéo (16%) dén rat giau
(15%) trong s6 hon 300 15 khoan thi nghiém.
Trong TCN nay da phat hién nhiéu diém 16
nudc tor bazan nirt né va déi phong hoa dang
cau v6i luu lwong thay doi tir 1,5 + 5,01/s, dic
biét chum diém 16 4 (Phudc An) dat toi
80,62l/s; chum 3 (C6 Tam, BMT) — 50Us;
chum 9 (Budén Ho) — 25,6Us,... ching té kha
ning chta nudc & day thay doi rat manh.
Pong thai NDD thay do6i theo mua véi bién
dd dao dong tu 0,3 = 5,7m, trong d6 muc
nudc dang cao nhat vao cudi mua mua va ha
thap nhat vao cubi mua kho vdi do “léch pha”
tr 1,5 — 3 thang Ngudn cung cip cho cac
tang chira nudc chu yéu la nuwéc mua, ngodi
ra con c¢6 mot phan tham tir cic TCN 16 hong
va nuéc mit. Co thé coi day 1a TCN quan
trong nhat d6i véi khu vuc Tay Nguyén,
ching c6 kha nang d4ap ung yéu cau cung cip
nudc tap trung quy mo vura va lén. Hién tai co
610 hd chira vira va nho phan bd trén thanh
tao dia chét nay.
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1: I6p tang dat phi; 2a: 16p da bazan 16 rong - khe nirt bi phong héa nirt né manh;
2b: I6p dé bazan ddc sit, it bi phong héa; 3a: 16p da bazan 16 rong - khe nirt bi phong héa manh

Hinh 1: Mt cdt dia chdt cong trinh-Dia chat thuy van
(a) va cau truc gieng bo cdp nudc ngam (b)

Pé dam bao hoat dong cua hé théng BSNT
NDD khéng anh hudng dén qué trinh didu tiét
ciing nhu dung tich ciia hd chira, chung t6i bd
tri cac cong trinh thu nudc nam trén cao do
muc nude thiét ké cia hd chia. Bbi tuong tiép
nhan nguén bo cap 1a 16p chta nude 3a co
thanh phan 14 d4 bazan 16 rdng, khe nit bi
phong héa nirt né manh (hinh 1).

3. THIET KE MO HINH THU NGHIEM
3.1 Vj tri thiét ké mé hinh thir nghiém

Ho chira nuéc Ea Kring thudc cong trinh cép
IV trén dia ban xa Ea Sin huyén Krong Buk,
Pik Lik [6] phan b trén thanh tao bazan cua

hé tang TacTrnrng (BN,-Q,tt) cb du didu kién
dé ap dung giai phap bo cap nudc dudi dat tir
ngudn nudc xa thira ciia hd, vi vay ching toi
chon ho nay 1am thi diém thiét ké nghién ciru
chi tiét giai phap BSNT NDP.

3.2 80 do cong nghé

Ngudn nudc trén mirc nude dang binh thuong
(MNDBT) trong cic hd chira duoc dan vao hé
thong hao thu, trong d6 b tri cac tangloc (loc
tho, loc tinh va lgc nguoc) trudce khi chdy vao
vao giéng thim ép. Dudi tac dong cua ap luc
clia ¢t nude, nude trong giéng chay vao 16p
chira nurdce can bd sung (hinh 2).

duogc bo sung

trong hd khoan )

N ) Tang loc tho (cudi Hé thong loc tinh Co cau thu nuée
NAguon nuoc | s6i) day khoang (cét hat vira dén loc ngwoc
trén MNDBT 20cm thé) day 80cm (Waterbell)
Téng chira mréc Glen{g b0¢ cdp (thfo Ong nhuz‘l’PVC‘
< nguyén tac ép tham | noi tryc tiep voi  |e

miéng giéng

Hinh 2: Quy trinh thu va xit Iy nguon niede bo sung nhan tao
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3.3.Ddnh gid chit luong nguéon nwéce bé cip

Pé 1am cin cir danh gia chat lwong nudc hd
chira Ea Kring chung toi di tién hanh liy va

phan tich 02 miu nudc hd (mau M1, M2) va
02 mau nudc da qua hé théng loc (mau NI,
N2), két qua dugc chi ra trongbang 1.

Bang 1: Chitluong nuéc ho Ea Kring

Chi tiéuphén . Mau QCVN

STT tichp Bonvi M1 M2 NI N2 02:2009/BYT

1. Mau TCU 18,84 20,1 1,5 1,2 15

2. Mui vi - Khéng c6 [ Khéng c6 [ Khéng ¢6 [ Khong ¢6 | Khong ¢c6 mui vi

mui vi la [ mui vila [ mui vi la [ mui vi la la

3. Do duc NTU 336 349 1,2 0,9 5

4. pH - 7,1 7,02 7,0 6,97 6,0-8,5

5. Amoni mg/l 1,34 1,18 0,64 0,52 3

6. Sit tong sd mg/l 1139 1026 0,5 0,4 0,5

7. Chi sb mg/l 3,2 2,4 1,1 0,9 4
pecmanganat

8. Do cingtinh mg/l 11,53 10,81 1,25 1,31 350
theo CaCO;,

9. Clorua mg/l 6,06 8,08 1,26 1,15 300

10. Asen mg/l 0,00012 | 0,0003 | <0,0001 | <0,0001 0,01

11. Coliform MPN/100ml 250 110 0 0 50

12. E.Coli MPN/100ml 0 0 0 0 0

Theo QCVN 02:2009/BYT cua Bo Y té vé
chét lugng nudc sinh hoat, nhin chung cac
thanh phéan trong nuéc hd déu nam trong gia
tri cho phép, tuy nhién do nuwéc hd dugc phan
tich trong mua mua 1 nén ham luong vi sinh
(Coliform) tang lén rd rét, gip 2 dén 5 lan giGi
han cho phép, ngoai ra d§ duc, ham lugng sét
ciing vurot ngudng cho phép. Pé dam bao chat
lugng nude theo tiéu chuan nude ding trong
BSNT thi can phai xir Iy dat chat luong trude
khi bd sung cho tang chira nwéc. Nuwdce hd sau
khi duoc xur ly béng hé théng loc, chét luong
nudc dat tiéu chuan dép ung yéu cau dé bd

sung cho cac tang chira nudc.
3.4. Panh gid tri¥ lwong nguon nwéc bo cip

Két qua tinh toan can bang cho thdy hangnim
lugng nudce trén muc nude dang binh thuong
xa tran theo cac cac thang mua mua (tU thang
8 dén thang 12) 1a twong d6i 16n khoang
1.263.603,0 m> nhidu nhét 13 vao thang 10
khoang 341.099,0 m’ it nhat la thang 12
khoang 149.631,0 n’. Véi lwong nude xa qua
tran d6 néu dua duge mot ph'?m bod cap cho cac
d6i chira nudc ngam thi s& lam ting dang ké
trir rong NDD.

Bang 2: Lwong nuéc xa tran tir hd chira Ea Kring

. . Luong nudc Luong nudc o
Thang Luong nudec Wy, in %Vcén tich V‘%’; o ho. Luong nude xa W,;
8 194.408,0 0,000 565.60,0 181.641,0
9 287.216,0 0,000 565.60,0 280.722,0
10 347.785,0 0,000 565.60,0 341.099,0
11 317.469,0 0,000 565.60,0 310.510,0
12 212.383,0 56.146,0 565.60,0 149.631,0
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3.5. Khd nang tiép nhdn nguon nuwéc bé cip
ciia ting chiva nudc

Cian cr vao cau truc dia chét trén ching toi
chon d6i 3a 1a ddi tuong tiép nhan nguodn

[ KHOAHOC [IIIIE

nude bd sung (hinh 3) véi céac thong sb dia
chat thily vin néu trong bang 3 d&i nay thi
du diéu kién dé tiép nhan va luu giir ngudn
nude bo sung.
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la: Lép dat boi tich long ho: 1 16p tang swon tan tich ; 2a: 16p dd bazan 16 réng nirt né manh
mire dg heu thong mede tot; 2b: I6p da bazan dic sit, it bi phong héa khd nang chira nwée kém;

3a: I6p dd bazan 16 rong - khe nirt bi phong héa manh khd ndng chiva meée tot

Hinh 3: Mat cdt dia chdt-dia chat thity van ngang long ho Eakring

Bang 3: Cac thong so6 dia chit thuy vin cia déi 3a

H6 khoan Poan ép Ty luu lugng Chiéu day d¢i 3a (m)
BCl1 25,0-32,0m 1,46 /ph/m/m 9,3
BC2 24,0 —31,0m 1,23 I/ph/m/m 10,0
Trung binh 1,35 I/ph/m/m 9,6

3.6. Thiét ké chi tiét hé thong bo sung nhin
tao nuwéc dwdi dit

3.6. 1. Hé tho”'ng thu-loc nwwoc

Hé théng hao thu nudc nidm trén cao do muc
nude thiét ké (+565,0 m) cta hd, co chirc nang
thu nude trude khi dan vao giéng bo cap, trong
hé théng duogc thiét ké cic 16p vat lidu loc
nudc nham bao chat Iwong ngudn nude bd cap.
bac tinh ky thuat cia hao thu gém cao do
mi¢ng hao: 565,0m, cao do day hao: 564,0 m
va chidu dai trung binh mdi hao 1a 10.0 m

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 31

(hinh 4-7).

Nguén nudc trén cao do 565,0m s€ tu chdy
vao hao thu nudc qua tang loc tho cudi soi day
khoang 20,0 cm, nudc trong hao s& tham thau
qua 16p cét loc tinh va tiép tuc thim thiu
nguoc qua céc tim bang thu nudc waterbell dé
di vao 6ng thu (bang nhya PVC) két ndi truc
tiép voi giéng hap thu nrde. Waterbelt 13 mot
loai bang thu nude co két cau dic biét (hinh 8)
dugc dat gilra 16p cat tho day 80 cm (trén 50
cm va dudi 30 cm).

-2016 5
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Hinh 7: Mt cdt doc hé théng thu loc nwroc
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Hinh 8: Bang thu nwoc Waterbelt
a) Waterbelt 13 mot bang khia rdnh c6 két cau
dac bi¢t dat trong dat
b) Céc bang Waterbelt duoc cam vao dng P VC
dan nuwdc vao giéng

Pé dam bao sy 6n dinh hoat dong lau dai cua
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hé théng hao thu — loc nude, cac ranh thu nudc
mai doi dugce thiét ké va bd tri & cao do 16n
hon nhim muyc dich lam thay d6i hudng cua
dong chay mit dé khong chay truc tiép véo
khu vire bd tri hao thu nuée (hinh 4, 5).

3.6.2 . Giéng hdp thu

Can ctr vao diéu kién dia chit thiy vin va
lwong nude xa thira ciia hd chira, ching t6i bd
tri 02 giéng bd cap nudc (ky hiéu BCI va
BC2) ¢ 2 bén vai cua long hd chira Ea Kring,
Céc giéng dugc thiét ké chi tiét véi dng chong
duong kinh 168,0mm, dng loc duc 16 duong
kinh 90,0 mm, chiéu dai éng loc bang chiéu
day cua d6i chira nuée, chidu sau mdi giéngla
40,0m (hinh 9).
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Hinh 9: Két cdu cdc giéng BSNT NDP

4. HIEU QUA BSNT NDP TU NGUON Luu luong hip thu nudc cia cac 16 khoan c6

NUGC HO CHUA THUY LQI EA KRING
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ch = q*HW*L*T

Trong d6: Q. (lit) - lwrong nudc bd cap duoc
trong thoi gian T, T (phuat) - thoi gian muc
nuée hd ton tai cao hon hodc ban g muc nudc

dang binh thuong (d6i voi hd Ea Kring, T=5
thang), L (m) - chiéu dai dng loc (chiéu day ép
nude); Hy, (mét)- d6 sau muc nude ngdm tinh
tir muc nudce ho.

Bang 4: Lwong b sung nuéc dudi dat tai hd Ea Kring

Giéng Cshﬁilé;u gllgilcdz‘}i q Muc nuée Ttl)lgicgipan Luong bo sung

A a2 A ¢ 3 \ 3, <
hap thu sifng (m) (I/ph/m/m) | ngdm (m) (thang) m/ngay | m’/nam
BC1 34,9 9,3 1,46 11,2 5 219,0 | 328479
BC2 36,3 10,0 1,23 9,5 5 168,3 | 25239,6

Theo két qua tinh toan va thodi gian co thé
BSNT NDP tai hd chtra thuy loi Ea Kring cho
thay, trir lwong b cap cho tang chira nudc voi
chiéu day tham ép tir 9,3 — 10m, mdi giéng dat
dwoc tir 168,3 - 219 m’/ngdy. Trong thoi ky
mua mua (khoang 5 thang), lwong nude hd bd
sung vao cac tang chira nudc co thé dat tur
25239,6 - 32847,9 mét khdi cho mdi giéng,

5. KET LUAN

Giai phap tang cuong trir lwong nudc dudi dat

TAI LIEU THAM KHAO

bang cac cong trinh giéng khoan hap thu, sir
dung lugng nudce trén mirc dang binh thuong
trong 5 thang miia mua cia cic nudc hd chira
¢6 tinh kha thi cao. Két qua thi nghiém bang
hé théng cong trinh BSNT gém céc hao thu —
loc nude va gién g bod cap bd tri tai hd chira Ea
Kring trén dia ban x3 Ea Sin huyén Krong
Buk, Pak Lik bd cip vao tang chira nudc
thudc thanh tao bazan 16 rong - khe nirt dat trit
luong mdi giéngtir 168,3 — 219 m’/ngy.
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