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Pam bao cap nuéc sinh hoat cho cac diém
dan cu néng thén vung mién nui phia Bac

>GS.TS TRAN PUC HA*

DE dam bdo cho su phat trién kinh t& xd hoi va diéu kién sinh hoat cla nhan dan
G vung mién ndi phia bdc, can thiét phdi xay dung duge cde mo hinh cdp nude

sinh hoat theo cdc yéu cdu vé on dinh ngudn nudc. ddm bdo chdt lugng nude xU
. bén ving qudn 1Y van hanh.

1. Gigi thiéu chung

VUung nui phia Bac (NPB) gbm 12
tinh: Ha Giang, Lao Cai, Yén Bai, Lai
Chéau, bién Bién, Son La, Hoa Binh,
Cao Bang, Bac Kan, Lang Son, Phu
Tho, Tuyén Quang va 21 huyén phia
Tay cla hai tinh Thanh Hba va Nghé
An (pham vi chi dao truc tiép clia Ban
Chi dao Tay Bac), la dia ban sinh s6ng
cla trén 11,6 triéu ngudi thudc hon 30
dén téc anh em, trong d6 khodng 63%
la déng bao cac dan toc thiéu sé [1].

Vung NPB c6 vi tri chién lugc dac
biét quan trong vé kinh té - xa hdi,
quéc phong, an ninh va déi ngoai cla
ca nudc. Tuy nhién ving nay thudng
xuyén d6i mat vdi cac thiét hai va rai
ro thién tai lién quan dén nudc, trong
d6 cé cac loai hinh thién tai dac biét
nguy hiém nhu: 10 quét, sat |1& dat, sut
lUn dat, rét hai, mua da, suong mu,
suwong mudi... Do bién déi khi hau,
cac rdi ro thién tai lién quan dén nudc
sé ngay cang gia tang, tac dong bat lgi
dén moi mat clia hoat dong kinh té,
dan sinh. Bién ddi khi hau va thay doi
hién trang rirng da lam can dan
nguon nudc khién viéc cdp nudc cho
ngudi dan nhirng thang mua khoé gap
nhiéu kho khan. V@i cac hoat déng
kinh té chti yéu la néng - 1dam nghiép,
day la khu vuc dé bi tén thuong va
can dugc dac biét quan tdm bdo vé
trudc thién tai lién quan dén nudc.

Hién nay, nhiéu cong trinh cap
nudc sinh hoat tap trung tai cac
huyén vung NPB va vung dong bao
dan tdc thi€u s6 hoat déng kém bén
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Hinh 1. Ban dé cdc tinh mién nui phia Bdc

virng, hiéu qua thap do qua nhiéu
nam s dung bi hu hdng, céng tac
duy tu bdo dudng chua dugc quan
tdm; nang luc quan ly van hanh cac
don vj cdp nudc mién nui han ché;
nguon nudc vao mua kho cac céng
trinh cdp nudc tu chady thudong bi
thi€u. Mat khac vdi cong nghé xur ly
nudc phé thong va don gian, cac
cdng trinh cdp nudc sinh hoat tap
trung & day phan 16n cling chua dat
yéu cau theo quy chuan nudc sinh
hoat theo QCVN 01-01:2018/BYT vé
chat lugng nudc sach phuc vy cho
muc dich sinh hoat.

Quyét dinh 925/Qb-TTg ngay
02/8/2022 ctia Thu tudng phé duyét
Chuong trinh tang cudng bao vé moi
trudng, an toan thuc phdm va cap

*  Trudng DHXD Ha Noi.

TAP CHi MOI TRUONG VA PO THI VIET NAM

nudc sach ndng thon trong xay dung
néng thdn mdi giai doan 2021 - 2025.
Trong Quyét dinh nay néu rd: Ra soat,
diéu chinh va cdp nhéat ndi dung cép
nudc sach ndng thén vao quy hoach
néng thon, ddm bao cdp nudc sinh
hoat n6ng thén bén virng, thich irng
vGi bi€n d6i khi hau, suy thodi nguén
nudc; H6 trg dau tu mdt s6 mo hinh
cap nudc sach tai cac vung dac thu,
vung khan hiém, kh6 khan vé nguén
nudc (vung han han, thiéu nudc, xam
nhap man, 1T, ngap lut, Ung, vung sau,
vlng xa, mién nui, bai ngang ven
bién, bién gidi, hai dao).

Nhu vay d6i véi viing NPB dé dam
bdo cho su phét trién bén virng kinh
té xa hoi ndi chung, cling nhu diéu
kién sinh hoat clia nhan dan noi
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riéng, can thiét phai xay dung dugc
cac mo hinh cap nudc sinh hoat dam
bdo cac yéu cau vé nhu én dinh
ngudon nudc, ddm bdo chat lugng
nudc xr ly, bén virng quan ly van
hanh,... Trong bai bao nay s& dé cap
dén mot s6 gidi phap ky thuat dé tim
ngudn nudc thd 6n dinh va céng
nghé xur ly nudc dam bdo chat lugng
nudc theo QCVN 01-01:2018/BYT
phlu hgp dé cap nudc sinh hoat tap
trung cho cac diém dan cu néng thén
vung NPB.

2. Khai thac nguon nu'éc
mat va nudc mua

Tay Bac la mét viing mién nui véi
nhirng day nui cao phan cat dia hinh
va lugng mua trung binh hang nam
tlr 1400mm dén 1500mm va lugng
b&c hai c6 thé 1én dén 800mm. Pay la
vung ¢6 ngudn tai nguyén nudc kha
phong phd nhung phan bd khong
déu. Vung mua Ién nhéat thudc khu
vuc Hoang Lién Son vdi lugng mua
trung binh trén 3.000mm/nam, cac
vung khac lugng mua phé bién tir
1.400-2.400mm, vung it mua la Séng
Ma (San La) véi lugng mua trung binh
nam khodng 1.200mm. Lugng mua
tap trung vao cac thang tu thang V-
VIII (chiém tir 80-85%) tong lugng
mua nam, mua khé tur thang IX-IV
nam sau (chiém t&r 15-20%). Cac
thang mua kho thuong thiéu nudc
nghiém trong gay ra khéng it khé
khan cho san xuat va sinh hoat cla
nhan dan. Tuy vay lugng mua trung
binh cba khu vuc nay van trén
1200mm, kha nang dé xay dung cac

bé chra nudc mua |1 hoan toan kha
thi cho vung NPB.

Trong vung ty |& ngudi dén néng
thon s dung nudc mat dé sinh hoat
kha cao: Lao Cai (78%), Yén Bai (71%),
Bac Kan (63%), Tuyén Quang (52%),
Pha Tho (47%) [1, 2]. Nhu vay viéc du
tr&r nudc mua vao vuc chlra mat hoac
két hop chira nudc bé mat véi bé cap
nudc ngdm la nhirng cach ti€ép can
phu hgp dé tao ngudn nudc thd bén
vitng cho nhirng vung khé khan vé
nguoén nudc.

Vung Tay Bac vai dién tich ty
nhién rong, dia hinh da dang, tir dia
hinh cao nguyén, déi nui thap dén dia
hinh nui da cao. Vivay trong vung ton
tai nhiéu loai hinh céng trinh thu, trit
nudc phuc vu dan sinh khac nhau.
Cac loai hinh céng trinh thu va trir
nudc phu hop véi diéu kién tu nhién
va ha tang sén c6 clia cac dia phuong:
ho treo cho ving cao nguyén da; bé
chira nudc mua, nuéc mat dung tich
[&n (vai chuc dén vai tram m3) tai cac
co s&tap trung (truong hoc, UBXD x4,
tramy té,...) co diéu kién vé mat bang
mai hirng bang bé tong, bang ngoi
réng; cac ho thu nudc cho khu dan cu
tap trung quy mo vai tram m3; BE thu
nuGc mach ngam (c6 ngudn nudc bo
sung lién tuc) dung tich vai chuc m3.
Nudc duge xUr ly dat tiéu chuan roi
phan phoi cho ngudi dung nudc.

Cac codng trinh ho chra khong
nhirng ddm bdo cdp nudc cho nha
may thuy dién, phuc vu nudc tudi cho
néng nghiép va gbp phan diéu tiét It
cho ha du, va dac biét la cap nudc

sinh hoat cho cac d6 thi, cac diém dan
cu lan can. Cac tinh vung trung du va
mién nui phia bac hién ¢é 1.750 hé
chra vira va nhd, hang tram coéng
trinh thay dién, thady lgi, hang chuc
nghin cdng trinh tiéu thuy néng vai
téng dién tich thuc tudi 206.037 ha va
cap nudc sinh hoat cho ngudi dan
néng thon...

Cac dap xay dung trén song sudi
dé dang cao muc nudc dugc danh gia
la phu hgp dé cap nudc cho san xuat
va sinh hoat khu vuc dia hinh mién
nui. Do dac diém dia hinh Tay Bdc nén
tai day co6 s6 lugng cac dap dang 16n,
v&i khodng 20.000 dap. Tuy nhién, cac
déap dang nay hau hét déu dugc xay
dung theo ki€u truyén théng nén rat
dé bi hu hai vao mua mua khi It dang
dot ngdt hay bi dat da sat 1& boi lap
thugng luu va clra 1dy nuGc. BE khac
phuc hién tugng nay, c6 thé ap dung
cac cdi tién codng trinh thu nudc dap
dang ki€u Triron, 13y nudc doc dinh
déap tran, gép phan chéng boi lap clra
lay nudc [3].

Hién nay cling da c6 nhirng gii
phap tang hiéu qua thu trit clia cac ho
chra nudc nhéd phuc vu dan sinh nhu:
tang dung tich chira bang viéc nang
cao ngudng tran két hgp m& rong
kh&u d6 tran, nang cao ngudng tran
két hgp thay tran khéng c6 clra van
bdng tran c6 clra van, nang cao trinh
ngudng tran, nang cao dap két hgp vdi
lam tudng chan séng, ... [4, 5]. Cac ho
chlra nudc vung cao gilip tan dung téi
da ngudn tai nguyén nudc mat, nudc
ngam trong khu vuc, khdc phuc tinh
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trang thiéu nudc san xuat, thiéu nudc
sinh hoat dang gia tang, vivay can dau
tu thém cac ho chlra nudc ving cao la
gidi phap phat trién bén vimng cho
vung nui con nhiéu kho khan.

H®6 treo c6 dung tich tir vai nghin
dén vai chuc nghin m3, dap Ung dugc
yéu cau dung nudc cla ngudi dan
trong mua kho. Ho treo co6 thé bang
da xay, bang bé téng hoac l6t vai dia
ky thuat. Hién nay chéng tham cho ho
treo c6 thé bang mang bentofix, 1a
loai mang sét téng hop dugc cdu
thanh bdi I6p sodium bentonite tu
nhién dang bét kep kéo gitra 2 16p vai
dia ky thuat dét xuyén kim vé&i nhau
va dugc trang phl bdi moét Idp mang
polyethylen (PE) trang bén ngoai. Loai
mang nay phu hop véi moi dang dia
hinh, gia thanh ré hon so véi bé tong
[6]. Tuy nhién ho treo cling cé nhirng
bat cap nhu chat lugng nudc kém vi
dé bi 6 nhiém tlir viing hing nudc
mua, lugng nudc trong hd dé b gidm
sut do lugng bé cap vé mua khd
khéng cé va dé bi do ri va bay hai.

D€ van chuyén nudc di xa trong
diéu kién phurc tap c6 thé tan dung su
thay ddi dia hinh cho nuéc tu chay
hodc dung cac may bom. Bom va la
mét thiét bi Igi dung nang lugng cla
dong nudc dé dua nudc tir nguon
suGi lén vung doi cao, phuc vu nudc
tudi va nudc sinh hoat. Thiét bi bom
va c6 cac uu diém: khong (dién, dau,
than...) ty ddng dua nudc |1én cao
sudt ngay dém, cdu tao don gian, dé
st dung, chi phi xay dyng cong trinh
thap khong can nha tram, van hanh
don gian, tudi tho cao.

M6 hinh thu gom nudc mua tai chd
bang cac bé tap trung c6 thé irng dung
cho cac déi tugng tap thé nhu trudng
hoc, tram y té, cac co quan, ... Nudc
mua tur hé théng thu gom (mai bé
tdng, mai ngdi, mai tdn) theo mang thu
vao dudng 8ng chay vao bé loc cat, sdi
dé loai bé cdn ban sau dé nudc dugc
dua vé bé trir d€ sir dung. Mo hinh nay
dugc ap dung réng rdi cho nhirng noi
khong c6 ngudn mach ngdm va khong
dugc cap nudc tap trung.

3. Khai thac va bo sung
nhan tao nguén nudc
ngam

Chuaong trinh diéu tra, tim kiém
ngudn nudc dudi dat dé cung cap
nudc sinh hoat & cac vung nui cao,
vung khan hiém nudc dugc Thu
tudng Chinh phd phé duyét tai
Quyét dinh s6 264/Qb-TTg ngay
2/3/2015. bay la nhiém vu quan
trong, c6 y nghia rat I&n trong viéc
6n dinh an sinh, tao diéu kién nang
cao doi séng nhan dan, dac biét la
vlng déng bao dan tdc thiéu sé.
Theo Vién Dja chéat (2008) tai khu
vuc MNPB nudc ngam cha yéu la
nudc karst. Tang nudc nay co kha
nang cung cap tuong déi phong phu
nudc sinh hoat cho cadc cum dan cu
vung cao [7]. Panh gia dugc tri
lugng, chat lugng nudce dudi dat dé
dua ra dugc quy trinh khai thac hgp
ly 1a hét sirc can thiét. Bi cung vai
viéc khai thac phai b6 sung nhan tao
cho ngudn nudc ngam dé bao dam
khai thac hiéu qua va sir dung bén
virng. D6 la cac gidi phap nhu: lam

chdm dong chdy bé mat dé tang
cuong lugng nudc tham qua dat vao
tang chira nudc; b cap nudc bé mat
qua giéng thadm, hé khoan: tham
nudc séng sudi hd vao tang chlra
nudc ngam qua day;...

Dé tai “Nghién clru dé xuat cac mo
hinh, gidi phap cong nghé khai thac
va bao vé phat trién bén vitng ngudn
nudc karst phuc vu cadp nudc sinh
hoat tai cac vung nui cao, khan hiém
nudc khu vuc Bac B6” da xac dinh va
danh gia dugc hiéu qua hoat déng
clia hai m6 hinh: i) M6 hinh thu gom,
khai thac ngudn nudc karst mach 16
bang hao thu nudc c6 st dung bang
thu nudc, gom cac mach nudc trong
dat, da & vung cao, khan hiém nudéc;
va ii) M6 hinh khai thac ngudn nudc
karst ngam st dung pin nang lugng
mat troi bom nudc tur giéng khoan 1én
bé chra roi phan phdi dén cac ho tiéu
thu [8]. SU dung phuaong phap thu
nudc tir cadc mach 16 bang giai phap
c6ng nghé két hop gitra hao thu, bé
thu, bang thu nudc va 16p loc cat soi
loai bd dugc bun cat, tap chat ban va
ddm bdo chat lugng ngudn nudc
trong va sach.

Hé théng 1ay nudc sinh hoat ki€u
dap ngam va hao thu nudc phu hop
& nhitng khu vuc c6 khe tu thay,
long subi cd boi tich cat, cudi soi.
Hoat déng cla dap ngadm dang nay
la s&r dung cac bang thu nudc khia
ranh gén doc theo 6ng PVC, dat
trong |8p cat loc. Cong nghé sir dung
bang thu nudc c6 thé thu dugc
ngudn nudc trong, sach s&r dung cho
sinh hoat [9].

Hinh 4. Cdc gidi phdp bé céip nuéc mét cho nuwré'c ngém & khu vuc mién ndi. a).Thdm loc qua ddy séng, suéi; b). Dép déng
giir nuréc dé thém loc

TAP CHi MOI TRUONG VA PO THI VIET NAM
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Hinh 5. Ldp ddt ong loc tai cdng trinh thir nghiém & Lao Cai

4, Cac cong nghé xir ly
phu hgp, dam bao chat
lurgng nudc sach dé cap
nu'éc sinh hoat cac diém
dan cuw

Cong nghé x&r ly nudc sinh hoat
truyén thong tlr cac ngudn nudc mat:
ho chira, séng, sudi, ... chl yéu 1a dé
lam trong nudc va khir trung theo quy
trinh: chan rac -lang so bo - keo tu va
ldng - loc - khr trung. BE&i véi nudc
dudi dat cé ham lugng sat va mangan
cao thi phdi qua qua trinh oxy hda
(théng thudng bang oxy khong khi),
ldng, loc va khir trung. Chéat lugng
nudc sau xtr ly thudng ddm bao cac
quy dinh theo QCVN 02:2009/BYT
hoac QCVN 01:2009/BYT.

Trong nudc séng sudi khu vuc
mién nudi ngoai cac phan t phu sa,
cac keo sét, cac chat hitu co nguon
gbc |4 cdy, xac dong vat, ... con cé du
lugng hda chat bado vé thuc vat, ion
kim loai nang, cac vi khuan, virus...
do nudc mua cubn troi bé mat tir
cac vung canh tac, khai khoang, ...
chay vao. Cac khu dan cu, thén ban,
... ven sudi cling xa nudc thai sinh
hoat, nudc thai chan nudi, .. chua
dugc xtr ly gdy 6 nhiém hitu co va
pht dudng ngudn nudc. Véi cac
cdng trinh cung cap nudc chd yéu
cdng nghé loc thé don gidn, quy mo
nhé |&, phan tan, tu phat, nudc dugc
ldy tir séng, subi, khe, tlr hé théng
thady lgi, giéng dao, ... nén kha nang
cung cap nudc cho mua khd han

ché, chéat lugng nudc khong dugc
dadm bdo cho sinh hoat. Cac céng
trinh x&r ly chi cé thé loai bd dugc
mot s6 kim loai nhu 1a sat, mangan
hodc cac chat ran khéng hoa tan...
Trong tinh hinh nguén nudc céd
nhiéu tdc nhadn 6 nhiém dic biét
nhu cac chdt 6 nhiém dang vét, hoa
chat bdo vé thuc vat, cac chat hiru co
tu nhién, cac loai vi khudn va virus
gay bénh dich, ... thi cac phuong
phap keo tu - lang - loc va khir trung
clla cac cong trinh cdp nudc tap
trung déu khé dam bao dugc chat
lugng nudc theo QCVN 01-
01:2018/BYT [10, 11].

V&i mot s6 vu diém riéng, mang
siéu loc (UF) cé vai tro x&r ly nang cao
sau mot s6 cong doan tién xir ly nudc
mat bang phuong phép truyén théng
(keo tu - loc) d€ cap sinh hoat va an
udéng, nhu so dé néu trén hinh 7a.

M6 hinh x&r ly khéng hda chat
theo quy trinh loc zeolite (vat liéu
ODM -2F) - loc mang UF dugc ung
dung cho hé théng cap nudc Trung
doan 877 (cong suat 600 m3/ngay) va
khu dan cu thi trdn Yén Minh (Ha
Giang) 5600 ngudi. Sau hé thdng nay
phan 16n cac chi tiéu 6 nhiém trong
nudc sudi Ta Vai va subi Na Rugc
dugc loai bd dén dudi ngudng quy
dinh cGa QCVN 01-01:2018/BYT dé
cap nudc sinh hoat. Cac chi tiéu nay
cling nam trong gigi han cho phép
d6i véi nudc an udng, tuy nhién dé dé
phong rui ro, sau mang loc UF nuéc
cap can dugc khir trung tiép tuc (UV,

Hinh 6. Mé hinh b€ chira nu'éc mua va xi ly nu'éc cho
truong hoc & Béc Kan

clo hoat tinh, ozon,..) md&i dam bédo
yéu cau an uong [12]. bay la mé hinh
hop ly cho cac cum dan cu hodc cac
don vi bd ddi bién phong, noi khong
c6 diéu kién cap nudc tap trung.

Trong giai doan vra qua, khu vutc
nong thon cac tinh ving Tay Bac dugc
uu tién dau tu co sd ha tang rat 1én
bang nhiéu ngudn von khac nhau,
dac biét la cong trinh cdp nudc sinh
hoat. Hau hét cac cong trinh thu trir
nudc phuc vu sinh hoat la nhirng
cbng trinh nho Ié phuc vu cho quy md
nhom ho, dap irng phan nao cho sinh
hoat clia ngudi dan. Tuy nhién hiéu
qua khai thac cong trinh sau dau tu
chua cao, vi vay can thiét irng dung
cébng nghé phu hop véi diéu kién
vung mién trong viéc cap nudc sinh
hoat nhu: thu, trir va x& ly nudc mua
tai ho gia dinh; nang cap, caitao céng
nghé x&r ly nudc tai cum x& ly cling
nhu trang bi cac thiét bi phu hgp véi
quy md ho gia dinh.

5. Két luan

P& dadm bao cho sy phat trién
kinh té xa hoi va diéu kién sinh hoat
cla nhan dan & vung NPB, can thiét
phai xdy dung dugc cadc md hinh cap
nudc sinh hoat theo cac yéu cau vé
6n dinh ngudén nudc, ddm bao chat
lugng nudc xUr ly, bén virng quan ly
van hanh, ...

Tim kiém, bdo vé va phat trién
cac ngudn nudc mat va nudc dudi
dat co trir lugng, chat lugng phu
hop, dap Ung yéu cau cung cap nudc
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Nurge ngudn tai sudi Ta Vai

Hinh 7. Hé thong xur Iy nurd’c sinh hoat tir sudi Ta Vdi (Ha Giang)
a). So dé cong nghé. b). Thiét bj loc mang UF

phuc vu sinh hoat & cac vung nui Dai véi vung NPB, can xay dung ké  cong nghé khai thac va xtr ly nudc hop
cao, viing khan hiém nudc layéu cdu  hoach dau tu phat trién cdp nudcsach  ly, quan ly van hanh bén virng, ... phu
cap thiét trong b&i canh bién d6i khi  theo cdc mé hinh phi hgp trén cosd  hgp vdi diéu kién tu nhién va dac diém
hau hién nay. lya chon va phat trién nguén nudc,  kinh té xa hoi cda tirng khu vurc.
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