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MO HINH CAP NUGC SINH HOAT CHO VUNG KHAN HIEM NUGC
TINH SON LA THEO CONG NGHE PAP NGAM - HAO THU NUGC

KS. Trén Vin Hai

Trung tam Nuoc sinh hoat & VSMT tinh Son La
GS.TS Nguyén Quéc Diing

Vién thuy cong

Tém tit: Bai bdo giGi thiéu két qua nghién civu, 1tng dung bang thu nwéc ngam dé thu nwée
trong viing ddt am wét, tao nguon cdp nwée sinh hoat hop vé sinh cho cdc viing khan hiém nwéc
thuoc cac xa dac biét kho khan trén dia ban tinh Son La. Pay la mot dé tai do S KH&CN Son
La quan ly, Trung tam Nuoc sinh hoat & VSMT nong thon Son La la don vi thuc hién da dwoc
nghiém thu thang 12/2016. Xudt phat tir céng nghé nguo”‘n do Vién Thity céng chuyén giao, dé tai
dd cé nhitng cdi tién cho phit hop véi diéu kién thwce tién ciia Son La. Baz bdo gidi thiéu két qua
nghién civu, cdi tién va trng dung két qua dé tai dé xday dwng mé hinh cdp nwée cho 55 hé dan tai
Ban Soi, xa Bo Mwoi, huyén Thudn Chdu, tinh Son La.

Tuwr khoa: dap ngém, hao thu nwdc, bang thu nwoc, cdp nwde sinh hoat mién nii, cdp nwdc
cho viing khan hiém nuoc.

Summary: This paper presents results of studying, implementing drain waterbelt to collect and
gather water under wetlands located in mountain areas of Son La province, in order to provide
fresh water for people life in communes which are suffer from very dry climate and poor
economy. This R&D project was funded by Son La Department of Science and Technology,
Center of water and rural environment salination is in chart of project owner, with Hydraulic
construction is in role of technology transfer. During process of R&D activities, the author have
some valuable innovation performs for transferred sub-surface dam structures in order to profit
with particular conditions of site. Project results were successfully applied in Ban Soi village, Bo
Muoi commune, Thuan Chau Dist., Son La Province.

1. TONG QUAN VE TINH HINH CAP dung cac nguén nudc mat (mo, sudi, hé,...),

NUOC SINH HOAT TREN PIA BAN
TINH SON LA

Tinh dén hét nim 2014 toan tinh da c6 1.456
cong trinh cdp nudc ndéng thon, véi 83.835
ngudi duoc cdp NSH hop vé sinh (chiém
80,5% dan s6 néng thon), trong d6 c6 27,5%
dat tiéu chuan nuéc sach theo QC02/BYT.

Trong s& 1.456 cong trinh cdp nudc c6 1..394
cong trinh ty chdy, 59 cong trinh bom dan, con
lai 13 hdn hop bom va tu chay. Da s6 déu sir

Ngay nhan bai: 27/12/2016
Ngay thong qua phan bién: 20/01/2017
Ngay duyét dang: 24/22017

chi ¢c6 9 cong trinh st dung nuwde ngam bing
gieng khoan.

Voi cong trinh ldy nuée tir mo nude, ngudn
nuédc thuong duoc tao ra bang cach xdy bao
mo hodc 1am hao thdm ngang Vi cong trinh
ldy nudc trén sudi hinh thic phd bién 1a dap
dang thu nuéc qua hong thu hodc hao thim
trén mat dap. Mot sb cong trinh léy nuoc tu
chan thac. Rét it cong trinh ldy nudc truc tiép
tir hd chira. Giéng khoan 1y nudc tir cac hang
dong ngam hodc tang da nit né & do sau tir
30m dén 90m.

banh gida hi€u qua hoat dong cua cac cong
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trinh cdp nudc SH theo céc tiéu chi & Bang 1

cho két qua nhu sau:

Bang 1: Panh gia hiéu qua hoat dong ciia cac cong trinh cAp NSH trén dia ban tinh Son La [1]

Hoat dong c6 hiéu | T6 chirc quan Iy ¢6 di trinh do chuyén mén, phu hop yéu cau| 12%
qua, bén virng k¥ thuat cong trinh, cong trinh hoat dong lién tuc, s6 dau ndi

tang it nhat 5% so v6i thoi diém dua cong trinh vao sir dung,

phi str dung nudc thu dung, dii theo gia thanh san xuét
DPang hoat dong | T6 chirc quan Iy c6 du trinh d chuyén mén, pht hop yéu cau | 46,6%
binh thuong k¥ thuat cong trinh, cong trinh hoat dong lién tuc, s6 dau ndi

duy tri so v6i thoi diém dwa cong trinh vao st dung phi sir

dung nude thu da trd cho ngudi1 van hanh va stra chira nho
Hoat dong kém hiéu Té chtre quan ly, cong trinh hoat dong lién tuc, s d4u ndi suy | 22,9%
qua giam toi 25% so véi thoi diém dua cong trinh vao str dung, phi

su dung nude thu khong dua trd cho ngudi van hanh
Pi  nging hoat | Khong c6 to chirc nhén trach nhiém quan 13’/, cong trinh hoat | 18,4%
dong dong glan doan thoi gian ngirng qua 30% tong thoi gian trong

nam, sé dau ndi suy giam qua 25% so véi thoi diém dua cong

trinh vao su dung, phi st dung nudc thu khong du tra cho

nguoi van hanh

Nguy én nhan cdng trinh hoat dong kém hi¢u qua:
35% cong trinh hu hong do ddu mbi thu nudc
bi cat soi bdi lap, cira ldy mrée bi thu hep lam
giam lwrgngnudc dan vé bé. Mot so cong trinh
bi 1i cudn troi;

Mot sb cong trinh do ngudén nudc mat (mo,
hubi) bi can kiét;

Chat luong nudc khong dam bao. Pac biét vé
mua 1t nude duc, viéc loc nude rat ton kém;

Nang lyc quan ly van hanh khéng phu hop.

2. XUAT XU DU AN UNG DUNG SANG
CHE “PAP NGAM- HAO THU NUGC”
VAO THUC TIEN TINH SON LA

Nhim dap ung muc tiéu dén nim 2020 cip
nudc hop vé sinh 1én con s 95%, ngoai yéu
cau vé von dau tu hang nam tir nhidu nguon,
mot van dé quan trong la phai co giai phép
KHCN dé tao ngudn nude. Thyc té o 32 xi
kho khan, khan hiém nudc (theo N ghi quyét s6
93/2014/NQ-HDND tinh Son La) hién nay cé
tinh trang khong c6 cong trinh cép nudc, hoac
cong trinh khong hoat dong do nam & nhirng

ving khé han khic nghiét, khong c6 dong
chdy mat vé mua khd, nudc ngam cling khong
ton tai dé co thé khoan giéng

Tuy nhién, phan tich dic diém dia chit tai
nhirng ving khan hiém nudc trén dia ban tinh
Son La ciing c6 thé lay dwoc nude néu co dang
cong trinh thu phu hop. Ciu tao dia chat Kast
tao ra nhiing diém xuét 10 4m wét, rai rac trén
mit dit vao mua kho, nhung vao mua mua co
thé bung lén thanh voi & mot chd khac. Nhidu
cong trinh xay bao léy nudc mo bi can kiét, bo
khong hoat dong duogc la vi vay. O nhirng
ving khan hiém nudc, vao mua kho nudce chi
ton tai trong céac thiu kinh cudi soi, ndm sau
dudi mat dat, cac kiéu cong trinh thu nudce
hién c6 khongkhai thac dugc luong nude kiéu
nhu thé nay.

Sang ché “dép ngam- hao thu nudc” ciia Vién
Thiy cong— Vién KHTL Viét nam da dugc ap
dung ¢ nhiéu dia phwong trong nudc nhung
chua duoc 4p dung & Son La, dac biét 1a cho
32 xd ving khan hiém nudc dang rat can loai
cong trinh phu hop. Vi vay, thang 10 nam
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2015 s& Khoa hoc va Cong nghé tinh Son La
da c6 quyét dinh giao cho Trung tdm nudc
sinh hoat va VSMT tinh Son La thuc hi¢én Du
an “Thir nghiém Gng dung bang thu nudc
ngam dé thu nuwéc vung dat am wét, tao ngudn
nude sinh hoat hop vé sinh cho cac vung khan
hiém nude thude cac x3 dic biét kho khian trén
dia ban tinh Son La”. Thoi gian thyc hién 14
thang (tir thang 10/2015 dén thang 12/2016).
Tong kinh phi thyc hién 1a 1ty400 tridu, trong
d6 NSKH dugc cap 1a 642 triéu dong

Du 4n da dwoc Hoi ddong KHCN do tinh Son
La t6 chirc danh g4, nghiém thu véi két qua
nhu sau:

Tiép nhan cong nghé “dap ngam- hao thu mréc”
va cai tién cho phu hop déthu nrée vung dat Am
uot, tao ngué)n nurdc sinh hoat hgp vé sinh cho
cac vung khan hiém nudc thude cac xa dic biét
kho khan trén dia ban tinh;

Xay dungmd hinh cong trinh cdp nude cho 58
ho dan (voi gann 300 nhan khau) v i dinh mirc
55lit/nguo/ng.dém tai Ban Soi, xa B6 Muoi,
h. Thuan Chau.

Sau day 1a tom tat két qua dat dwoc cta du an.

3. NHUNG CAI TIEN VE CONG NGHE
TRONG DU AN

Cong nghé “Pap ngim — hao thu nudc” da
duoc cap Bing Sang ché s6 12311 (Quyét dinh
s6 4274/QD-SHTT cua Cuc S hitu tri tug,
ngay 20/01/2014) cho Vién Thuy coéng Bo
Nong nghiép va PTNT d3 cong nhan Tién bd
ky thuit nganh (QD cong nhan TBKT s
682/QD-TCTL-KHCN ngay 01/10/2014 cua
Bo NN&PTNT cho H¢ théng ldy nudc sinh
hoat kiéu dap ngim va hao thu nuéc). Vién
Thiy cong di ban hanh Tiéu chuan co s&
TCCS 02:2014/VTC “Huéng dan thiét ké thi
cong cong trinh thu nude dang dap ngdm, hao
thu nuée”.

Ban chit ciia cong nghé 1a st dung cac biang
thu nuéc khia rdnh hinh Q dat trong tang cat
hat thé dung dé thu nudc trong dat bdo hoa.
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Nuée dudi dat thim qua tang cat, sau d6 di
vao ranh khia trén bang theo nguyén ly mao
dan do d6 da ngin can cac hat byi, cin lo ling
di theo dong tham. Két cau nay tao ra mot hinh
thtrc loc chdm rat hiéu qua.

Khi 4 dung TCCS 02:2014/VTC vao thuc
tién cong trinh cap NSH tai xi B6 Muoi, nhom
tac gia dd co nhitng cai tién phu hop nhu sau:

3.1 Diéu kién ap dung

Tai cac congtrinh ma Vién Thuy cong da thuc
hién déu khéng dén mirc khan hiém nhu cong
trinh & Ban S6i, xd B6 Muoi- Thuan Chau.
Cong trinh dang dap ngim dat trong long subi
(nhu & Nam Cha- Lai Chau) hodc hao thu
nudc mai doi (nhu & Chan Nua- Lai Chau
hodc Kim Binh — Tuyén Quang) déu c6 ngudn
ddi dao hon nhiéu, nudc xuét 16 1én mat ngay
ca trong mua kho.

Tai Ban S6i, xa B6 Muoi, huyén Thuén
Chau 1a diém dy kién xay dung cong trinh
khong c6 song sudi ty nhién, thoi diém khao
sat vao thang 4/2015 chi c6 mach nuéc luu
lugng khoang 0,05 1/s. Tang chira nude cudi
soi tich tu trén khe hep & do sau 0,6 dén
1,7m. Lép trén 1a dét 4 sét chat, 16p dudi la
da bot két mau vang xam, phong hoéa thanh
cic 16p moéng theo hudéng nam nagng tim
hudi. Luu lwong do dugce trong hao dao 1a
0,9 I/s. Myc nudc dang on dinh & 0,8m ké tur
day h6 va cach mat dat 0,9m.

3.2 Phuwong phap khao sat

Trong TCCS 02:2014/VTC huéng dan danh
gid ngudn nude vao mua kho bang cach dao hd
tham sat 1lmxIm, sau 1 dén 2m. Véi dia diém
cia dy 4n, dau tién cac tac gia da st dung
phuong phép danh g4, phan tich tryc quan
bang mat tai hién truong Viéc lwa chon vi tri
dau méi thu nude vira phai dam bao cao do tu
chay vé bé tap trung, vira phai chon dwoc vi tri
c6 tang cudi soi day dé chura dwoc nhiéu nude.
Bang kinh nghiém nhiéu niam cong tac tai Son
La cho théy réng, doc theo hudi can néu co cac
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miéng phun nudc trong mua mua thi chirng té
tang cudi soi dudi d6 bi chin lai do dot bién
dia chét tang da gdc. Trén cit doc hudi, cac
diém xuat 10 nudc nhu vdy thudong nam sat
mép bac, thuong luu do déc nhd, ha luu do
dbc 16n. Néu sir dung cac thiét bi khao sat
hién dai (nhu may phat song tan sd thap, dia
vat 1y, ... ) thi d& dang tim duoc cac tang cudi
s6i boi tich trong bon triing nhu vy .

Véi ving khan hiém nuée nhu ¢ Thuan Chéu,
néu sir dung cac hd tham sat kich thudc han
ché s& khong danh gia duoc chinh xic diéu
kién dia chat thity van. Téc gia kién nghi dao
thanh mot hao cat ngang sudi, hinh chir U,
sang hai bén vai ddi, dai hon pham vi dat bang
du kién , sau cit qua hét ting cudi soi, cho dén
tang cach nude hodc it thdm nudc.

- bt R $2s
h e et '.("1 al 2 .l_:‘{\: S b

Vo

Hinh 1: Dy kién ddt bang thu tai mot doan long  Hinh 2: Hao dao dé danh gid ngu&n nwoc vao

suoi nam ngang, phia trén cua mot diem phun
nwoc trong mua mua

3.3 Két cAu thu nuéc

Trong TCCS 02:2014/VTC dap ngam chi don
gian 1a mot tim HDPE chin cit qua tang cudi
soi. Xét thdy tai cong trinh nay nudc vén
chuyén khong chi theo phwong doc ddy subi,

PV 630 i=sx

Lo PYC il 0.5 » 0.5 e (3 1)
“ D4 dim 4: 1-:~2 om
(g el M + e bdo dueq bing

Hinh 3: Hinh cdt két cau ddp ngam

mua kho, cat ngang suoi

ma vao mua mua nudc trong cac khe nirt cua
da géc 6 thé df?ly nguoc 1én mat dét, 1am hu
hong tang cat loc. Vi vy, két cAu cua dép
ngdm da c6 nhitng diéu chinh thich hop (xem
hinh 4 & 5), cu thé nhu sau:

Hinh 4: Mt bang bé tri ddp ngam
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Sau khi dao hé moéng dén cao do thiét ké tién
hanh lip dung tdm HDPE chin bo ha luu, sau
d6 rai mot 16p dam so6i 10cm dé 1am phang hd
moéng, chan de 1én tdm HDPE;

R&i 2 16p ludi PVC 1én mat soi, sau d6 dat cac
ong nhua cham kim dé suc rira sau nay;

Rai tiép 16p cat vang day 30cm va théo nudc
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dam chit, sau d6 lap dit bang thu nudc;

Cam cac ongthong ap cham vao mat 16p sdi;

Rai tiép 16p cat vang day 30cm lén hé théng
bang;

Dép dét chon loc, ddm nhe hoan thé dén cao
do thiét ké

Hinh 7: Lép ddt bang thu nwéc trong I6p cdt

Trinh ty nhu trén c6 nhirng khac biét véi quy
trinh néu trong TCCS 02:2014/VTC nhu sau:
C6 mot vai 1op ludi PVC rai xubng mit nén dé
mach dun tor ddy mong khong lam hu hong 16p
cat loc;

Lip dit thém cac dngcham kim & day, nbi voi
bom lic tay dé suc rira cin ling;

Lip dat cac ong thong 4p dé phong ap luc
nudc day buc ting cat khi lwu luong dong

Hinh 8: Ldp hoan tra mdt bang

nudc ngdm 16n hon kha ning thu nudc cta hé
thong bang;

Piap dat chon loc 1én 16p cat (thay vi lop da
dam, d4 hoc nhu trong TCCS 02:2014) dé han
ché nudc mua, nuwdc mit tham trre tiép xudng
16p cét. Lam nhu vay dé han ché 6 nhiém nuéc
do phan bén, thudc trir sau, trir co trén nrong
rdy chay vao hé thong loc. Pong thoi ciing
ngin chdn hién tuong da hdc co thé chim vao
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tang cat khi c6 dong nude ngam day nguoc.

4. PANH GIA KET QUA CUA MO HINH
THUC TE

4.1 Tur cong ngh¢ co s&é do Vién Thuay cong
chuy én giao, d&tai dd c6 nhing cai tién thich hop
cho diéu kién cu thé caa cong trinh thir nghiém
nam & ving khan hiém nuréc tinh Son La

4.2 M6 hinh dang hao thu ké hop dp chan voi
chiéu dai hao L= 14,2, rong B=2,5 m, sau 1,73
m. Chénh cao giita bé mit ngudén nude voi nha
cao nhat trong khu dan cu khoang 14m, du dé
dan ty chay. Luu lwong do lic khao st dat 0,12
I/s tuong ung khoang 10,3 m3/ngay dém. Sau
khi dua vao van hanh luu lvong do dugc cu thé
nhu sau: Ngy 08/4/2016 dat 12 m’/ngdy dém
(sau khi thi cong xong); N gay 08/5/2016 dat 22
m3/ngay dém; Ngay 08/6/2016 dat 35m3/ngay
dém. Panh gia: Luu luong thu dugc cao hon du
kién du cép cho nhu ciu sinh hoat 57 ho dan
ban S61 vd1 mire: M uia mua: trén 100 lit / nguoi

I ngay dém. Mua Kho: Trén 60 lit/ nguoi 1
ngay dém.

4.3 Cong trinh thu nuéc dang dap ngdm hao
thu nude nam sau dudi dat nén dé bao vé, quan
Iy, khong bi hu hong do sat 16 dat, do bdi lang
hodc bi dong Iii pha hoai nhu céc dang cong
trinh hién c6. Viéc b6 tri thém két cau xic ria
bang bom lic tay cho phép duy tu két cu loc
hang nam.

4.4 Viéc thi cong don gian, st dung nhan
cong dia phuong Vat liéu str dung vt liéu san
c6 tai dia phuong Riéng bang thu nudc phai
nhap ngoai, nhung chi chiém 1,7% gia thanh
cong trinh ddu moi.

4.5 Suit dau tu: 16.503.844/ 1 dau ndi.
Phuong 4n bang thu chi phi thap hon phuong
an hao thu truyén thong 2.203.844 dong/l
dau n i

4.6 Chit luong nudce dat chi ti€u quy dinh tai
QC-09/2008/BTN, cu thé la:

Chi tiéu cam quan

Chi tiéu Gi6i han Iilet VR
TT| phantich | POV Qe 07/7%315 08/4%16 Nety Naty
02/BYT
(khao sét) | (TC xong) 12/4/2016 | 18/6/2016
A |Chi ti€u cam quan
1 | Mausic | TCU 15 8 2 2 2
v K’hor‘lg Khongco | Khongco | Khongced | Khongco
2 | Muivi cO mui1 ... e ... ...
) mui vi la muivila | muivila | muivila
vila
3 | Bo duc NTU 5 8 0 0 0
B | Chi tiéu thanh phan hoa hoc
Clorua
4 /1 - 5,7 5,7 5,7 5,7
(Cl-) mg ) ) ) )
5 TD; e | gl i 200 200 200 200
6 | pH NTU 6.0-8.5 7,3 7,54 7,54 7,54
Amoni
7 (NH 4+) mg/l 3 0,19 0,13 0,13 0,13
Sat(Fe
1 A 1 1 1
8 2+ Fed+) mg/ 0,5 0.17 0,17 0,17 0,17
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. Gidi han — I;et ‘qua x¢t nghiém
TT1 ohantich | Ponvi | HTQC- 0r7n015 | osnots | NEW Ngiy
02/BYT
(khao sét) | (TC xong) 12/4/2016 | 18/6/2016
9 | Asen (As) mg/l 0.05 0.00 0.00 0.00 0.00
10 | Florua (F-) mg/l - 0,04 0,1 0,1 0,1
C Chi tiéu hitu co va vi sinh
bd oxy
1 | hoa theo mg/l 4 4.8 6,4 4,6 4.4
KMnO4
11 Chi tiéu vi sinh
1 | E.coli Vi 20 7 4 0 0
' khuan/100ml
Tong Vi
2 | Coliform | khuan/100ml 150 30 12 ! !
3. KET LUAN KHCN cdp tinh Son La “Thir nghiém ung

Viéc lya chon cong ngh¢ phu hop dé co giai
phdp cho 32 xa dac biét kho khén cta tinh Son
La vé nuéc sinh hoat theo Nghi quyét sb
93/2014/NQ-HDND 1a hét stc cip bach, co
tinh khoa hoc va thuc tién.

Két qua dat trén mo hinh thuc tién tai Ban Soi,
x4 B6 Muoi, huyén Thuén Chau di duoc nhiéu
dia phuong dén tham quan. Dy kién trong nim
2017, mdi huyén s& ap dung 1 cong trinh
tuwong ty dé rat kinh nghiém va mé rong,

Loi cam on: Bai bao nay su dung cac tu li¢u
va két qua nghién ctru thir nghiém cia Du 4n

dung bang thu nudc ngdm dé thu nudc ving dat
am udt, tao ngudén nude sinh hoat hop vé sinh
cho cac vung khan hiém nude thude cac xa dic
biét kho khan trén dia ban tinh Son La” do KS
Tran Van Hai 1am chu nhiém, Vién Thiy cong
1a don vi chuyén giao cong nghé. Céc tic gia
chan thanh cam on S&@ KH&CN tinh Lai Chau
da tai trg cho chuong trinh nghién ctru nay, cadm
on Trung tdm NSH&VSMTNT tinh Son La da
hd tro trong viée trién khai du 4n, cdm on céc
cap chinh quyén va ba con xi B6 Mudi da dong
hanh trong sudt qué trinh xdy dung cong trinh
thr nghiém.
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