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TOM TAT

Tinh Cao Béng la dia phuong cé dia hinh ndi non hiém tré, diéu kién hinh thanh nuéc han ché
nén dang déi dién véi tinh trang khan hiém nutc phuc vu doi séng dan sinh. Hién nay, nguén nuéc
str dung cho sinh hoat mét phén nhé duwoc khai thac tir giéng khoan, giéng dao con phén Ién la
nude dan tee cac mach 16, khe sudi, nuéc séng va nude mura. Tuy nhién, nguén nuée mét khéng du
cung cép vao mua khoé nén viéc khai thac st dung nuéc dudi dat ndm séu & tdng chira nuéc khe
nut la cén thiét. Bang phuong phap khdo sét thuc dia, tham vén céng déng, Idy méu va phan tich
trong phong thi nghiém tai 10 ving ndi cao, ving khan hiém nwéc cia tinh Cao Béng cho thay véi
téng luu long nuwéc st dung tai khu viee 1a 912 m¥ngay thi tri long nude dudi dét ddm bao cung
cép nuwéc cho sinh hoat va hoat déng phét trién kinh té - x4 hoi cua dia phuong ma khéng gay téac
dong dén méi trirong va do 6n dinh cia khu virc. Nuée cé chét luong tét, nudce trong, khéng mau,
nude nhat, chi c6 mét sé khu vurc thanh phén vi sinh virot QCVN 09: 2023/BTNMT cén phéi xt ly
dat quy chudn trurée khi khai thac st dung. Nghién ctru ciing dé xuét mot sé gidi phép quén ly téng
thé vé quy mé khai thac, dinh huéng str dung nwée dudi dat phuc vu doi séng dan sinh, dam béo

én dinh, bén vikng tai nguyén nudc phuc vu phét trién kinh té - xa héi cho dia phuong.
Tir khoa: khan hiém nwéc, khai thac nuéc, nudc dudi dét, tinh Cao Béng

1. DAT VAN BE

Tinh Cao Bang nam & Déng Béc B6 co dién
tich tw nhién 6.690,72 km?, la cao nguyén da voi
xen |an nui dat, do cao trung binh trén 200 m,
rieng nui chiém hon 90% dién tich toan tinh. Dia
hinh cla tinh phan thanh 3 viing rd rét: mién Péng
c6 nhiéu nGi da, mién Tay nui dat xen nui da va
mién Tay Nam phan I&n 1a nui d4t c6 nhiéu rirng
ram. Theo két qua khao sat, Cao Bang dang st
dung 03 ngudn nwéc phuc vu cdp nwéc cho sinh
hoat la nwéc dwdi dat tlr ngudn nwée Karst, nuwéc
mét (nwéc séng, sudi, ngudn nwéc lay tir khe ddi,
cac mach 16) va nwéc mua. Viéc khai thac nwéc
duoi dat véi quy mé nhd chi yéu tién hanh tai
cac huyén vung nui cao, thiéu ngudn nuwéc mat
nhw: huyén Ha Quang, Trung Khanh, Quang
Hoa... Véi dac diém dia hinh nui non hiém tré,
diéu kién hinh thanh nwéc han ché, dac biét nhw
tai vang Luc Khu, huyén Ha Quang, nguwdi dan
quanh nam thiéu nwéc sinh hoat, cé6 nam bj thiéu
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nudc tlr 8 dén 9 thang [2]. Bén canh d6, dudi tac
dong cla bién ddi khi hau cung hoat dong san
xuét, sinh hoat clia nguei dan dia phwong da gay
anh huéng dén chat lwong va triv lwong ngudn
nwdc khu vee. Do do, viée danh gia hién trang tai
nguyén nuwéc dudi dat cha tinh déc biét tai cac
vung nui cao, vung khan hiém nwéc c6 y nghia
quan trong nham dwa ra nhirng gidi phap quan ly
tdng thé dé bao vé tai nguyén nuéc, ddm bdo an
ninh ngudn nuwéc, khai thac va st dung hop ly, tiét
kiém ngudn tai nguyén hwéng téi phat trién kinh
té bén virng cho dia phwong. Néi dung bai bao
tap trung danh gia hién trang khai thac, st dung
nudc dudi dat tai cac vang nui cao, khan hiém
nudc clia tinh Cao Béng, dac diém chét luong
nudc dudi dat cung kha nang cé thé khai thac
phuc vu cdp nuwédc cho khu vwc nghién ciu dé
dinh hwéng khai thac, si dung hop ly tai nguyén,
dam bao 4n dinh ngudn nwéc va méi tredng cho
khu vuc.
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2. PHUONG PHAP VA NOI DUNG
NGHIEN clU

2.1. Phwong phap nghién ciru

- Thu thép, téng hop tai liéu: thu thap céac tai
liéu lién quan dén hoat dong khai thac tai nguyén
nwdc dudi dat, dic trung cac tAng chra nwéc
chinh trong khu vic, cac cong trinh khai thac nwéc
dang trién khai tai dia phwong cuing hién trang chét
lwgng nwdc duwdi dat khu vuc nghién ciu tr Sé&
Tai nguyén va Méi trwong tinh Cao Bang, Trung
tam Quy hoach va Diéu tra Tai nguyén nuéc qubc
gia va Vién Khoa hoc Thuy lgi Viét Nam;

- Khéo sét, 14y mau tai thue dia: thwe hién khao
sat cac ngudn nwéc dang khai thac va cap nwéc
tai khu vwe, cac cong trinh cap nuwéc hién co, cac
diém xuét 16 nwéc, giéng dao va giéng khoan (207
diém), khdo sat danh gia lwvu lwong va lay mau
nwéc tai 10 vung nui cao, khan hiém nuwéc gom:
vung Ngoc Bdng, Québc Toan, Van Dinh — Xuan
Hoa, Lwong Théng, Ba Théng, Ngoc Chung, Minh
Long, Hong Quang, Chi Thao va Yén Lac dé danh
gid hién trang chat lwgng nwéc ddng thoi khao
sat hién trang cac hoat déng khai thac, s dung
nuwdc dwdi dat, hoat dong xa thai trong khu vuc
cuing cac ngudn thai cé nguy co gay tac dong dén
moi trwdng dé dwa ra gidi phap quan ly phu hop.
Cac mau nuwdc duoc lay, bdo quén theo dung tiéu
chuan hién hanh TCVN 6663-11 (ISO 5667-11) -
Chat lugng nudc - Lay mau - Phan 11: Hudng dan
lay mau nudc ngam;

- Tham vén céng dbng: thuc hién cac bang hai
tai cac cdng trinh cAp nwéc tap trung vé hién trang
khai thac ngudn nudc cuing tham van ngudi dan dia
phwong tai cac vung nui cao, khan hiém nuéc vé
hién trang chat lwong, tri¥ lwong ngudn nwéc cap
trong khu vurc & c6 co s& danh gia hién trang va
dé xuét giai phap quan ly khai thac nuwéc phu hop;

- Phan tich m4u trong phong thi nghiém: Phan
tich mau nuwdc dudi dat trong phong thi nghiém
cta Trung tam Chét lwong va Bao vé Tai nguyén
nwéc thudc Trung tdm Quy hoach va Diéu tra Tai
nguyén nwéc Qudc gia theo cac tiéu chuén quy
dinh hién hanh dé danh gia hién trang chét lwong
nuwédc dwdi dat khu vurc nghién coru;

- Téng hop, xt¥ ly sé liéu: c&n clr trén cac két
qua thu thap, khao sat thuc dia, tham van cong
ddng va phan tich mau trong phong thi nghiém,
tbng hop danh gia hién trang tai nguyén nwéc cling

hién trang khai thac, s&r dung nwéc cla tinh Cao
Bang tlr d6 dé xuét cac gidi phap quan Iy phu hop.

2.2. Noi dung nghién ctru

Cao Bang c6 dia hinh dbi nti cao, dbc, c6 nhiéu
nui da véi nén viéc hinh thanh nwéc dudi dat rét
da dang. Hién nay, Cao Bang dang déi dién voi
tinh trang khan hiém nuwéc & cac khu vuc nii cao.
Nghién ctru thwre hién khao sat tai 10 vung nui cao
cho thay tdng sb dan thiéu nwéc trén toan vung la
gan 12.400 nguoi [4]. Nghién ctu tap trung danh
gia d&c diém cltia nwdc dwdi dat khu vec dé dua
ra dinh hwéng khai thac str dung hop ly phuc vu
cép nuéce sinh hoat cho cac khu vwe nui cao, khan
hiém nwéc cla tinh Cao Bang. Dwa trén két qua
thu thap va khado sat thyc dia, nwéc dudi dat cla
tinh Cao Bang c6 cac tang chira nwéc sau:

* Tang chira nuéc khe nut, khe nirt - karst trong
céc trdm tich carbonat hé tang Na Quén (d 1-2):

Tang chra nwéc nay bao gdm céac tram tich
cta hé ting Na Quan (D1-2nq). Bé day tAng chira
nuwéc theo tai liéu khoan trung binh khoang 76,36
m. Thanh phan thach hoc bao gdm da voi, da voi
c6 chira ham lwong silic phan 16p méng dén trung
binh. Pay la tdng ch¥a nwdc khéng &p, ngudn
cung cép cho tang la nuwéc mua, nwéc tudi, nwéc
trong tang thoat chi yéu theo cac hé thdng khe nut
sau do6 chay ra séng sudi, béc hoi va bang hinh
thirc khai thac. TAng chira nuwéc co chat tbt, tri
lwong dam bao vi vay cé kha nang khai thac tap
trung phuc vu cap nwéc cho ddi séng dan sinh.

* Tang chira nudc khe nit, khe nivt - karst trong
céc trdm tich carbonat hé tdng Bac Son (c-p):

Tang chira nwéc nay bao gdm cac trdm tich
clia hé tAng Bac Son (c-p), phan bd trai déu trén
khap dién tich nghién cru. Bé day tAng chivra nwéc
trung binh khoadng 95,6 m. Thanh phén thach hoc
bao gbm da véi, da véi co chira ham lwong silic
phan I&p méng dén trung binh. Nwéc van dong va
tang tri¥ trong tang thudc dang khong ap; ngudn
cung cap chi yéu |a nwéc muwa, nwéc mat tir cac
séng, subi, hd ngdm vao, tir cac tang chira nuéc
phia trén chay xuéng. Ngudn thoat Ia cac séng,
sudi, cac ranh xam thuc, bdc hoi, thdm xuyén sang
tang chra nwéc lién k& va bang hinh thirc khai
thac. Bong thai nuwéc thay ddi theo mua, bién do
dao déng muc nwéc thay déi. TAng chiva nwéc co
chét lwong tét, trir lwong dam bao vi vay cé kha
nang khai thac tap trung.
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* Téng chira nwéc khe nurt, khe nut - karst trong
céc trdm tich carbonat hé tdng Béng Péng (p2)

Tang chiva nwéc nay bao gdm céac trdm tich luc
nguyén cta hé tang Bong Dang (P2dd). Bé day
tAng chira nwéc trung binh khoang 55,3 m. Thanh
phan thach hoc bao gébm da véi, da voi cé chira
ham lwong silic phan Iép méng dén trung binh.
Day la tang chra nudc khéng ap, ngudn cung cap
cho tang 1a nwdc mua, nwéc twdi, nwdc trong tang
thoat chl yéu theo cac hé thdng khe nit sau do
chay ra séng sudi, béc hoi. Tang chira nuwéc co
chét tét, tri¥ lwong ddm bdo vi vay c6 kha nang
khai thac tap trung.

* Téng chira nuéc khe nit trong cac trém tich
luc nguyén, luc nguyén - phun trao hé tang Séng
Hién (t1)

Thanh phan chi yéu |a da bot két, sét két sen
kep sét than. Cac trdm tich cta hé tang nay da
tao ra dia hinh nGi thp, m&c d6 phan cét dia yéu.
Chiéu day clia tang trung binh 1& 50,0 m. Nwéc
clia ting chra nwéc thudc dang khéng ap. Ngubn
cung cép chu yéu la nwéc mwa thdm xudng, nuwéc
mét tir cac séng, subi, hd ngém vao, tlr cac tang
chira nuwéc ph|a trén chay xudng. Nguon thoat la
cac song, sudi, cac ranh xam thwc, bdc hoi, thAm
xuyén sang tang chra nwéc lién ké. Dong thai
nuwéc thay dbi theo mua, bién d6 dao dong muc
nuwéc thay déi. TAng chira nwéc nay khong cé kha
nang khai thac tap trung, mé hinh khai thac hop
ly 14 tr cac giéng dao va giéng khoan quy mé ho
gia dinh.

3. KET QUA VA THAO LUAN

3.1. Hién trang khai thac, strdung nwéc ¢ cac
vung ndi cao, vung khan hiém nwéc tinh Cao
Bang

Theo két qua tdng hop théng ké dén hét nam
2019, toan tinh Cao Bang cé 895 cong trinh cép
nwéc tap trung; ty 1& dan cw néng thon dwoc st
dung nwéc hop vé sinh dat 90%; 28,7% dan cw
noéng thén dwoc st dung nwée sach dat quy chuan
clia B Y té; ty & that thoat nwéc sach duwdi 20%.
Nam 2020, tinh dang trién khai 13 cbng trinh cép
nwédc tap trung véi tbng mirc dau tw hon 40 ty
ddng [2]. Dwa trén két qua khao sat thuc dia cho
thay tai cac ving nui cao, ving khan hiém nuéc,
ngudn nuwéc phuc vu cho sinh hoat st dung ch
yéu 03 ngudn chinh gébm: nwéc dwédi dat, nuwdc
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mat (nwdc séng, ngudn nudc lay tr khe ddi, cac
mach 16) va nwdc mua. Tuy thudc vao dac trung
clia tAng chlra nwéc ma str dung cong nghé giéng
khoan hay giéng dao dé khai thac nwéc dwdi dat.
Toan tinh hién c6 9 cong trinh khai thac nwéc dudi
dat thudc dién cap gidy phép, véi tong lwu lwong
khai thac 2.834 m3/ngay dém, trong doé, cé 8 céng
trinh cAp nwéc tap trung [3].

Két qua khao sat ciing cho thdy nhiéu khu vyc
khéng c6 cac cong trinh cAp nuwéc tap trung. Nguoén
nudc dwoc ngudi dan st dung chd yéu |14 nwédc
mwa va nwdc mach 16 khe ddi dwoc dan vé cac
bé chira nwdc phuc vu cap nwéc sinh hoat nhw
xa Québc Toan, xa Thuwong Thén, xa Ngoc Déng,
khu ve Van Dinh - Xuan Hoa, huyén Quang Ha
va xa Yén Lac, huyén Nguyén Binh. Ngoai ra, tai
Xa Pa Thoéng, huyén Thong Nong con str dung
ngudn nwdc mat tlr cac séng, sudi trong vung aé
cung cap nuéc. Theo két qué phan tich mau trong
phong thi nghiém, chét luong nuwdc tdt dap tng
QCVN 09:2023/BTNMT, nwéc trong, khdng mau,
khéng mui, khéng vi. Triv lwgng nwéc phuy thude
theo mua, mua muwa trir lwong nuwéc doi dao song
mua kho, lwvgng nwéc mwa di trir khdng da dung,
con nwéc dan tir ngudn 16 chady nhd, cé khi khéng
chdy, dwong 6ng dan vé thwdng xuyén bi héng,
anh huéng t¢i viec cip nwédc clia ngudi dan. Bén
canh d6, ngudn nwéc mat thi khéng dadm bao vé
sinh nén dan dén tinh trang thiéu nwéc sach phuc
vu sinh hoat cho dan cw vao mua kho [4].

Ngoai ra, theo két qua diéu tra, khdo sat thuc
dia cia Trung tdm Quy hoach va Diéu tra Tai
nguyén nuwéc Quéc gia cho thdy ngoai s dung
cac ngudn nudc muwa, nwdc tlr cac mach 16 Karst
va nwéc mat tir sdng, sudi thi mot sé ho dan trén
dia ban tinh con khai thac nwéc qua cac giéng
khoan, giéng dao quy mé nhd nhu tai x4 Minh
Long, huyén Ha Lang; xa Ngoc Chung, huyén
Trang Khanh; thi trdn Xuan Hoa va x& Luong
Théng, huyén Ha Quang, xa Hong Quang, huyén
Quang Hoa. Cac giéng khoan khai thac nuwéc co
duweorng kinh nhé 42 mm véi chiéu sau tir 20 + 30
m. Nuwéc & cac giéng khoan nay déu trong, khéng
mui, khéng vi, tuy nhién cé ham lvgng da voi Ion,
lwu lwong khai thac nhé. Thanh phan héa hoc cua
nwédc chd yéu |a Bicarbonat Calci va Bicarbonat -
Calci Magie. Cac giéng dao khai thac co chiéu sau
néng, thwdng tr 3 + 7 m, vao mua khd, giéng dao
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Hinh 1. Luu lugng nudc sit dung tai cac viing nii cao, khan hiém nudc tinh Cao Bang [4]

gan nhu can nwéc, khéng di cung cép cho hoat
dong dan sinh. Lwu lvong nwédc st dung tai cac
khu vye diéu tra, khao sat dwoc tdng hop va trinh
bay tai Hinh 1. Két qua diéu tra khao séat cling cho
thdy ngudi dan trong khu vuc dang déc biét thiéu
nwéc st dung cho sinh hoatva an uéng do do viéc
nghién ctru, dinh hwdng khai thac st dung nguén
nuwéc dwdi dat 1a rat can thiét.

3.2. Hién trang chét lwong nwéc dwdi dat
vung ndi cao, vang khan hiém nwéc tinh Cao
Bang

Can c trén két qua quan trac, lay mau, phan
tich chat lwong nwéc dudi dat trong phong cla
cac xa thudc ving nui cao, vung khan hiém nuéc
cla tinh Cao Bang cho thdy chét lwvgng nudc cé
chat lwong tét, nwéc trong, khdng mau, nwéc nhat.
Dwa trén két qua phan tich 10 chi tiéu vi lwong
cho thdy nwéc trong tang chira nuéc va trong cac
16 khoan tim kiém tham do c6 chat lwong tbt, déu
nam trong gi¢i han cho phép ctia QCVN 09:2023/
BTNMT. Cu thé d&c trwng chat lwong nwéc tai cac
xa dwoc tdng hop nhu sau:

Tai xa Ngoc Dong, huyén Ha Quang, dwa trén
két qua phan tich 36 mau nuéc dwdi dat tai cac
tAng chira nwéc va cac 16 khoan tim kiém thadm do
cho thdy chét lwgng nwéc tot, nwéc trong, khong
mau, nwdc nhat, do téng khoang héa dao dong
tr 151 mg/l + 184 mg/l, d6 pH bién ddi tir 7,26

+7,39; d6 cirng déu cho gia tri 0 mg/l. Loai hinh
héa hoc cla nuwéc 1a Bicacbonat Calci. Cac két
qua phan tich chi tiéu vi lwong va cac hop chét
Nito' cho thy nwéc trong tAng chira nwéc va trong
cac 16 khoan diéu tra, tim kiém tham do c6 chéat
lwong tot, d&u ndm trong gidi han cho phép QCVN
09:2023/BTNMT - Quy chuan kj thuat quéc gia
vé chét lvong nudc dudi dat. Riéng 2 chi tiéu vi
sinh cho két qua phan tich vwot qua gi¢i han cho
phép, do d6 trwde khi khai thac st dung dé phuc
vu cap nuéc sinh hoat can phai x&r ly dat QCVN-
01-1:2018/BYT - Quy chuén ky thuat quéc gia vé
chat lwgng nwéde sach sir dung cho muc dich sinh
hoat [5].

Tai x4 Qudc Toan, v&i 47 mau nuwdc dwdi dat
duoc lay trong viing nghién ctvu cho thay tat ca cac
gia tri phan tich thanh phan hoa hoc va vi lvong
déu ndm trong gi¢i han cho phép theo QCVN
09:2023/BTNMT. Nuwéc c6 chét lwong tt, nuwéc
trong, khdng mau, nwéc nhat, do téng khoang hoa
dao déng tlr 218 mg/l + 221 mg/l, d6 pH bién dbi
tr 7,63 + 7,64; d6 cing tir 4,12 + 4,15 mg/l. Thanh
phan héa hoc cla nuwdc la Bicacbonat Calci. Tuy
nhién, vé& phuong dién vi sinh, két qua phan tich
cho thay gia tri Coliform va E.coli déu vuot gi6i
han cho phép theo QCVN 09: 2023/ BTNMT. Do
do, khi khai thac nwéc can cé bién phap x& ly phu
hop dé dam bao chét lwong phuc vu sinh hoat clia
ngudi dan.
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Tai khu vuc xa Van Dinh - Xuan Hoa, dwa trén
kétqua phan tich 36 mau nwéc dwéi dat trong ving
nghién ctu cho thdy nuwéc cé chat lwong tét, nwéc
trong, khéng mau, nwéc nhat, d6 tdng khoang héa
dao dong tir 256 mg/l + 274 mg/l, dd pH bién ddi
tlr 7,9 + 8,38; dd clrng bién ddi tir 5,1 + 5,15 mgll.
Thanh phan héa hoc clia nuwéc 1a Bicacbonat Calci
Magie. Riéng cac két qua phan tich chi tiéu vi sinh
cho thay gia tri Coliform va mau E.Coli vuot qua
gi¢i han cho phép theo QCVN 09:2023/ BTNMT.
Do d6, khi tién hanh khai thac nwéc dé phuc vu
cap nuéc sinh hoat can co bién phap x& ly phu
hop, ddm bao dat gi¢i han cho phép theo QCVN-
01-1:2018/BYT.

Chét lwgng nwdc dudi dat tai xa Luwong Thong
t6t, nwoc trong, khéng mau, nwéc nhat, do téng
khoang héa dao dong tr 152 mg/l + 217 mg/l, dd
pH bién ddi tlr 7,18 + 8,35; do clrng bién ddi tir 2,8
mg/l + 4,13 mg/l. Thanh phan héa hoc cla nudc
la Bicacbonat calci va Bicacbonat calci Magie. Két
qua phan tich vi sinh cla tat ca cac mau nwéc dwdi
dét cho thdy, chi tiéu E.coli nam trong giéi han cho
phép theo QCVN 09:2023/ BTNMT con Coliform
déu vuot quy chuan cho phép, do dé nwéc dwdi dat
can duoc xt ly trwde khi tién hanh khai thac phuc
vu c&p nuéc sinh hoat cho ngudi dan trong ving.

Tai x& Ba Théng, huyén Thong Nong, nwéc céd
chét lwong tbt, cac chi tiéu phan tich vi lwong déu
nam trong giéi han cho phép theo QCVN 09:2023/
BTNMT, nwéc trong, khéng mau, nwéc nhat, do
tdbng khoang héa dao dong tir 0,151 mg/l = 0,225
mg/l, d6 pH bién dbi tir 7,88 + 8,39; d6 clrng bién
ddi tlr 2,7 mg/l + 4,3 mg/l. Loai hinh héa hoc cua
nwéc la Bicacbonat Calci. Két qua phan tich 2 chi
tiéu vi sinh cho thay nuwéc dwdi dat cé chat lwong
t6t va déu ndm trong gi¢i han cho phép theo QCVN
09:2023/ BTNMT.

Tai x4 Ngoc Chung, hau hét cac gia tri phan
tich vi lwong déu nam trong gi¢i han cho phép
theo QCVN 09:2023/BTNMT, nwéc c6 chét lwong
tét, nwdc trong, khéng mau, nwéc nhat, d6 tbng
khoang hoa dao déng tr 177 mg/l + 204 mg/l, Ao
pH bién ddi tr 7,2 = 7,29; dd clng bién dbi t
3,35 + 3,9 mg/l. Thanh phan héa hoc cia nuéc
la Bicacbonat Calci. Tuy nhién, nwéc duéi dat cé
ham lwong Coliform va E.coli vuot qué gidi han
cho phép theo QCVN 09:2023/ BTNMT. Vi vay
trwere khi khai thac st dung phuc vu cap nuéc sinh
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hoat, nwéc dwéi dat can x& ly dam bao quy chuan
cho phép theo QCVN-01-1:2018/BYT.

Tai x& Minh Long, dwa trén két qud phan tich
35 mau nuéc dudi dat cho thdy nwéc co chét
lwgng tét, nwéc trong, khéng mau, nwédc nhat, o
tbng khoang héa dao déng tir 149 mg/l + 198 mgl/l,
dd pH bién ddi tv 7,26 + 7,39; dd ciing déu cho
gia tri 14 0 mg/l. Thanh phan héa hoc cta nuéc
la Bicacbonat Calci va Bicacbonat - Calci Magie.
Tuy nhién, ham lwgng Coliform va E.coli déu vuot
gi¢i han cho phép theo QCVN 09:2023/ BTNMT.
Vi vay, nwéc dudi dat can dwoc xir ly ddm béo
quy chuan trwée khi dwa vao st dung phuc vu cép
nwéc sinh hoat.

3.3. banh gia tac déng cua hoat dong khai
thdc nwéc dwi dat dén tinh én dinh cta nguén
nwée khu vuee tinh Cao Bang

Qua két qua diéu tra, khdo sat, danh gia hién
trang khai thac nwéc duéi dat cho thdy cac cong
trinh khai thac nwéc tai khu vwe ndi cao, khan hiém
nuwédc cla tinh Cao Bang kém én dinh, can phai
tang cwong kiém tra giam sat. Mirc dd dap rng stv
dung nuéc cho khu vuc thap, viéc déng gép cho
cac nganh kinh té st dung nuwdc & mirc trung binh
va dat hiéu qua xa hoi khong cao. Lwgng nwéc
cung cap cho sinh hoat ctia nguwdi dan mét phan
nhé dwoc khai thac tvr giéng khoan, giéng dao
con phan Ién 1a nwéc dan tir cac ngudn 16, nuéc
mat va nwéc muwa, tuy nhién chi ddm bao cung
cép nwéc vao mia mwa con mua khd van con tinh
trang thiéu nuwéc sach phuc vu doi sdéng dan sinh.

Hién nay, nwdc dwdi dat cha yéu dwoc khai
thac trong tang chira nwéc khe nit, khe nit - karst
trong cac trAm tich carbonat hé tang Déng Dang
(p2) & @6 sau 18,0 = 77,0 m v&i lwu lwgng khodng
tr 5,3 + 6,2 I/s, mwc nwéc ha thép tr 7,8 + 9,8
m, nhé hon so v&i mwe nwdc cho phép, diéu nay
cho thdy mrc d6 doi dao vé tai nguyén nwéc cla
tAng chiva nwédc khai thac. Mat khac, cac giéng
khoan dwoc thiét ké theo cac tiéu chuan quy dinh,
giéng duoc két cAu véi duwong kinh trung binh, 6ng
chéng, éng loc dung trong két cAu cac 16 khoan |4
bng thép c6 dwong kinh $108 mm va dwdng kinh
$141 mm, éng loc thép dwoc khoan dwong kinh
$10 mm, dam bao dd hé téi thiéu 20% dién tich bé
mat nham ti da kha nang thu nuwéc, nang cao hiéu
suét giéng khoan khai thac. Do vay, viéc khai thac
khong lam suy giam muwc nuwdc va triv lwgng ngudn
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nuwéc trong khu vere. Ngoai ra, cac cong trinh khai
thac trong tAng chira nwédc khe nivt p2, thanh phan
d4t da cha yéu la da voi ran chac, do vay viéc khai
thac nwéc khong gay sut Iin bé méat dat hay anh
hwéng dén cac dong mat.

Két qua diéu tra, khdo sat thwc dia ctia nghién
ctvu cho thay trong vung diéu tra khéng cé cac
ngudn thai nhw bai chon Iap chat thai, nghia trang,
kho chva héa chat, cac ngudn nwdc mét bi 6
nhiém ciing nhw khéng cé cac ving nwéc bi nhiém
man, do vay nguy co gia tdng 6 nhiém hay xam
nhap man vao tang chva nwéc 1a rat thap. Hién
nay, ngudn thai chd yéu la nuwéc thai sinh hoat cia
ngudi dan, dwoc thai truc tiép ra méi trwdng dudi
hinh thire tw chdy, tw ngam, trong vung ciing khéng
c6 hé théng mwong dan dé thu gom nuéc thai sinh
hoat cling nhw chwa cé hé théng xt ly hop ly, mot
phan x ly qua hé thdng bé phét nén c6 nguy co
gay 6 nhiém anh hwéng tdi méi trwérng noi chung
va nwéc dudi dat néi rieng. Téng lvong nudc thai
ra trong vung diéu tra wéc lwong khodng 690,4 m?/
ngay dém. Trong do, tai xa Ngoc Dong la 48,3 m®/
ngay dém, vung Chi Thdo la 100 m¥ngay dém,
Hong Quang la 139 méngay dém, Pa Théng la
205 m3/ngay dém, Minh Long 69,7 la m3/ngay dém,
Ngoc Chung |a 64,7 m3¥ngay dém, Québc Toan 48,3
mé/ngay dém va khu vuc Van Dinh - Xuan Hoa,
huyén Ha Quéang la 63,7 m3/ngay dém. Tuy nhién
cac cong trinh khai thac nwéc dudi dat trong khu
vire trong vung nghién ctru khéng cao, thwdng 1
thén x6m chi cé 1 + 2 giéng, quy md nhd nén mic

do tac dong & muirc thap, khéng gay anh huwéng
dén sy suy gidm lwu lwong, ha thAp mwe nwéc hay
gay bién dbi chat lwong nwédc cla cac cong trinh
khai thac nwéc dwéi dat khac nam trong ving anh
hwéng cla cong trinh cling nhw &nh hwéng dén
cac ngubn nwéc mat xung quanh [6].

Nhin chung, cac cong trinh khai thac, cap nwéc
tai khu vue nui cao, khan hiém nwdc cla tinh co
strc khai thac thp, quy mé phuc vu nhd. Ngudn
nwdc khai thac da dang, phong phu tir nwéc
karst ngdm, mach 16 dén nuwéc khe subi, séng va
nwéc mwa, nhuwng hdu nhw chwa co gidi phap xt
ly phu hop trwéc khi dwa vao st dung, trir lwong
phu thudc theo mua va dac biét thiéu quy hoach,
cac cong trinh twong déi thd so, cong nghé ci,
chi phi quan ly van hanh th4p khién cho cac cong
trinh nhanh chéng xudng cép theo thai gian, chua
dam bao nwéc sach sinh hoat cho ngudi dan. Két
qua danh gia cho thay hiéu qua khai thac nuéc
v&i cac ngudn twong dbi déu nhau, trong dé khai
thac nuéc tr mach 16 (mach 16 khe sudi, mach 16
tlr d4 voi Karst) va giéng khoan dat hiéu qua cao
hon mé hinh khai thac nwéc tir khe subi va nuwéc
muwa, dac biét vao mua kho. Dwa trén cac két qua
khdo sat, cung cac tiéu chi xay dung, diéu kién
khai thac, tinh bén virng vé céng nghé ky thuat —
moi trwdng dé danh gia mire do tac ddng cdia hoat
dong khai thac dén ngudn nwéc nhdm dwa ra cac
gidi phap khac phuc, kiém soat cac van dé khai
thac, str dung tai nguyén va bao vé moi trong, chi
tiét tai Bang 1.

Bang 1. Danh gia tac dong ciia hoat déng khai thac nuéc dén ngudn nudc tinh Cao Béng [7]

Tiéu chi LB L) g Tiéu chi Pleele
tac dong tac doéng
Anh hwéng cla hoat dong khai ; . . .
1 | thac dén sw suy giam muc nuwoc, 3 4 Anh_ th’o’ng cug cqng ngvhe 3
~ x s khai thac dén cac dong mat
trlr lvong nguon nwéc
Anh huéng clia cong nghé
Anh hwéng clia hoat dong khai khai thac nwé'c dén cac cong
2 |thac dén chét lwong ngudn nuwéc 3 5 |trinh khai thac lan can va 2
(gia tAng & nhiém, xam nhap man) tinh bén virng cla tai nguyén
nuéc
Anh huéng cta cong nghé khai x e n g
3 |thac dén kha nang sut Iun b& mat 2 5 | Memg ef e 6y e gl 2,6
dat tac dong
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Trong do:

- Mlrc d6 1: Khoéng tac dong dén ngudn nwéc;

- Mlrc d6 2: Tac dong dén ngudn nwéc thap;

- Mtrc d6 3: Tac dong dén ngudn nwéc trung binh;
- Mtrc d6 4: Tac dong manh dén ngudn nuwéc;

- Mlrc d6 5: Tac dong dén ngudn nwéc rat manh.

Duwa trén két qua nghién ctru danh gia cho thay
hoat dong khai thac nw&c tai cac vung nui cao,
khan hiém nuéc cla tinh Cao Bang cé mirc do tac
doéng trung binh dén méi trwong. Trong d6, mirc
do tac dong cua hoat dong khai thac tir cac giéng
khoan t&i nguén nwd&c khu vye tap trung vao sy ha
thdp muwc nude, anh hwdng dén tri» lwong va gia
tang nguy co’ 6 nhiém. Do khu vuc danh gia ndm &
vung ndi cao nén mirc d6 tac déng clia hoat dong
khai thac dén cac cong trinh 1an can va tinh bén
virng cla tai nguyén nwéc thap. Véi cac mo hinh
khai thac nuwéc tir mach 16 (mach 10 khe sudi, mach
[0 tir da voi Karst), mé hinh khai thac nwéc tir khe
sudi va nwdc mwa co6 hiéu qua thadp hon, mirc do
tac dong dén chat lwong va tri lwong tai nguyén
nuwéc khu vee khdéng cao. Do do, viéc dinh hwéng
st dung nwéc dwédi dat, dau tw khai thac nuwéc
bang cac giéng khoan dé phuc vu cdp nuéc sinh
hoat va phat trién kinh té - xa hoi & dia phwong la
can thiét.

3.4. Bé xuat giai phap quan ly khai thac, st
dung nwéc dwéi dat caa tinh Cao Bang

Dwa trén danh gia vé hién trang khai thac, st
dung nwéc cla tinh Cao Bang cho thay tinh Cao
Bang la dia phwong rat kho khan vé ngudn nuéc
cap cho sinh hoat, dac biét vao mua khd. Nwéc
cép cho sinh hoat dwoc s dung tr nhiéu nguén
trong dé chi yéu 1a nwéc mat, nwéde tr cac ngudn
16, nwéc mua... Két qua khdo sat, danh gia cho
thay viéc khai thac nwéc dwdi dat hién nay & tinh
khéng nhiéu, thwerng str dung giéng khoan, giéng
dao quy mé nhd, nam néng, trung binh chi c6 1
+ 2 giéng & cac thon, xém. Do do, viéc st dung
nuwdc dudi dat phuc vu cdp nuéc sinh hoat cho
ngudi dan tai cac ving nui cao, vung khan hiém
nuwéc |14 rat can thiét. Can cl nhu cau thuc tién,
nghién ctru cling da thwe hién khdo sat, danh gia
trly lwong nuwéc dwdi dat cung dinh hwéng kha
nang co6 thé khai thac nwéc tai cac viing nui cao,
vung khan hiém nuéc cla tinh Cao Béng dé xay
dwng phuwong an khai thac phu hop, cu thé:

- Tai xa Ngoc Bong, theo két qua bom hat nuéc
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thi nghiém & 2 16 khoan trong khu vic, téng lwu
lvong thwe bom la 479 m3/ngay dém, lwu lwgng co
thé khai thac 1&n nhat & 2 giéng la 2.298 m3/ngay
dém. Vé&i lwu lvgng nwéc nhw vay sé dap tng du
nhu cau sinh hoat ctia nhan dan va cac hoat déng
kinh té, san xuét kinh doanh khac trong vung. Tuy
nhién, vi lwgng nwéc theo nhu ciu thip hon nhiéu
s0 v&i lugng nwédc khai thac, do d6 dé dam bao
lwu lwong cung cap dé xuét khai thac méi 16 khoan
100 m3¥/ngay dém (khai thac 12 h/ngay) va sé tang
lwu lwong trong trwérng hop nhu ciu s& dung lén
hon véi hinh thire khai thac dw kién la dang céng
trinh cap nwéc tap trung;

- Tai x4 Quéc Toan, két qua bom huat nuéc thi
nghiém & 2 16 khoan cho thay tdng lwu lwong theo
tai liéu thye bom la 348,2 m3/ngay dém, lwu lvgng
c6 thé khai thac Ién nhét & 2 giéng la 550 m¥ngay
dém, dap (rng dd nhu cau sinh hoat ctia nhan dan
va cac hoat déng kinh té, san xuét kinh doanh khac
trong vung. Tuy nhién, vi lu lwgng nuwéc theo nhu
cau thap hon nhiéu so vé&i lwvgng nuwéc khai thac,
do d6 dé xuét khai thac cac 16 khoan v&i tbng lwu
lwong 120 m3/ngay dém bang hinh thirc khai thac
la dang céng trinh cap nuwéc tap trung;

- Tai vuing Ngoc Chung, két qué bom hat nuwéc
thi nghiém tai 2 16 khoan cho thay téng Iwvu lwong
c6 thé khai thac 1a 722 m3/ngay dém véi lvu lvong
khai thac Ién nhat 1a 4.306 m®/ngay dém, dap tng
d0 nhu cau cho nhan dan va cac hoat déng kinh té,
san xuat kinh doanh khac. Tuy nhién, do lwu lwgng
nuédc theo nhu ciu thap hon nhiéu so véi lvong
nwéc co thé khai thac nén dé xuét khai thac cac 16
khoan v&i téng lwu lwong 150 m3/ngay dém béng
céac cong trinh cap nwéc tap trung;

- Tai vung Lwong Théng, can c nhu cau st
dung nwéc cla ngudi dan trong ving tinh dén
nam 2030 la 175 m3ngay dém cung kha nang khai
thac nwdc tai cac giéng khoan can xay dwng hé
théng khai dan gdm 1 tram c&p nudc tap trung, hé
théng truyén dan nwéc va 1 giéng khoan khai thac
va 2 16 khoan dw phong két hop quan trac do lwu
lwong clia giéng khoan 1a 5,6 I/s twong duwong 484
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mé/ngay dém da hoan toan cé thé dap ng dwoc
nhu cau s dung clia ngudi dan;

- Tai vuing Pa Théng, can civ nhu cau s dung
nwdc clia ngwdi dan trong vang la 109 m3/ngay
dém cuing kha nang khai thac nuwéc tai cac giéng
khoan va dac diém dia hinh dia mao trong khu vure,
c6 thé xay dwng hé théng khai dan gébm 1 tram cép
nwédc tap trung, hé théng truyén dan nuwéc va 2
giéng khoan khai thac cach nhau 400 m v&i téng
Iwu lweng khai thac 1a 272,16 m®/ngay dém;
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Hinh 2. S¢ d6 tai ngu_yén nuéc dudi dit x Lueng Théng va xa Da Théng, huyén Ha Quang, tinh Cao Bang [4]

M0 Mo o

- Tai vang Hong Quang, cén c& nhu cau st
dung nwéc clia nguwdi dan trong vang la 174 m?/
ngay dém cung kha nang khai thac nuéc tai cac
giéng khoan, tac gia kién nghi xay dung hé théng
khai d&n gém 1 tram cap nwéc tap trung, hé théng
truyén dan nwéc va 2 giéng khoan khai thac cach
nhau 425 m v&i téng lwu lwong khai thac bang lwu
lwgng bom thi nghiém la 194 m¥ngay dém;

- Tai vung Chi Thao, can c& nhu cau st dung
nwdc cla nguwoi dan trong vung la 220 m¥ngay
dém cung kha nang khai thac nwéc tai cac giéng
khoan, dac diém dia hinh dia mao trong khu vuec,
dé xuét xay dwng hé théng khai dan gém 1 tram
clp nuwdc tap trung, hé théng truyén dan nuéc va
2 giéng khoan khai thac cach nhau 300 m véi téng
lwu lugng khai thac la 250 m3/ngay dém, trong dé
01 16 khoan ¢6 Iwu lwong 118 m3ngay dém va 01
16 khoan lwu lwong 132 m3/ngay dém.

Ngoai ra, trong céng tac quan ly Nha nwéc vé

- Tai vung Minh Long, két qua bom huat nwéc
thi nghiém tai 2 16 khoan cho thay téng lvu lvong
c6 thé khai thac la 233 m3¥ngay dém, trong dé luu
lwong khai thac Ién nhét 1a 399,1 m3¥/ngay dém,
dap ng du nhu cau sinh hoat cho nhan dan va cac
hoat déng kinh t&, san xuét kinh doanh trong vung.
Vi lwu lwong nwéc theo nhu cau thap hon so véi
lwong nuéc co thé khai thac, do d6 kién nghi khai
thac cac 16 khoan v&i tbng lvu lwgng 210 m¥ngay
dém bang cong trinh cap nwéc tap trung;
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tai nguyén nuwéc, can ra soat, thwe hién mot sb noi
dung trong tam sau:

- Té chirc 1ap, cong bd danh muc ngudn nuéc
phai 1ap hanh lang bao vé va thyc hién cdm méc
hanh lang bdo vé& ngudn nwéc dbi véi séng, subi,
kénh rach & cac dé thi, khu dan cw tap trung va cac
ngudn nuwéc khac;

- Lap, phé duyét, théng bao vang bao hd vé sinh
khu vuc ldy nuédc sinh hoat cia cong trinh khai
thac nwéce trén dia ban tinh theo quy dinh tai Thong
tw s6 24/2016/TT-BTNMT ngay 09/9/2016 cta Bo
Tai nguyén va Mai triedng quy dinh viéc xac dinh
va coéng bd ving bao hd vé sinh khu vyc lay nuwéc
sinh hoat. Déng thdi, kiém soat chat ché viéc xa
thai vao hé thdng soéng, hé, ngudn nuwéc dé bao
dam cap nwéc an toan cho nhan dan, dic biét 1a
cac ngudn nuwéc co st dung cho muc dich sinh
hoat, s&n xuat nwéc sach [1];

- Tang cwong kiém soat va quan ly cac hoat
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dong xa thai nuwéc thai, chat thai ra ngudn nuéc
(nwée thai, chat thai rn, chat thai nguy hai...) trén
dia ban tinh: xay dwng co s& di¥ liéu vé& ngudn thai
nwéc thai, xay dwng hé théng xt Iy nwée thai sinh
hoat phu hop trwée khi dé ra cbng xa nwédc chung,
tranh tinh trang xa trwe tiép nguén nuéc sinh hoat
ra mdi trwdng, gay 6 nhiém ngudn nuwéc;

- Tap trung tuyén truyén, van dong nhan dan
tham gia bao vé nguén nwéc, quan ly, bdo vé
cac hang muc cong trinh cap nwéc sinh hoat tai
dia phwong; st dung tiét kiém, hiéu qua nuéc
sinh hoat.

4. KET LUAN

> Tinh Cao Bang la dia phuwong nam & vang nui
cao, khan hiém nuéc. Hién nay, ngudn nuéc s
dung cho cép nwéc sinh hoat tai dia phwong cha
yéu tlr nuwdc dudi dat (ngudn nudc Karst), nwéc
mét (nwdc séng, ngudn nuwéc lay tr khe ddi, cac
mach 16) va nwéc muwa. Trong dé mo hinh khai thac
nwéc tr mach 16 (mach 16 khe subi, mach 16 tir da
voi Karst) va giéng khoan dat hiéu qua cao hon md

TAI LIEU THAM KHAO

hinh khai thac nwérc tir khe subi va nwéc mua, dac
biét vao mua khd. Tuy nhién, viéc khai thac nuwéc
dwdi dat phuc vu cdp nwée sinh hoat con han ché;

> Chét lwong nuwdc dwdi dat clia tinh Cao Bang
dat QCVN 09: 2023/ BTNMT, ngoai trt» mét sé khu
vwe bi & nhiém vi sinh can phai x& ly truéc khi st
dung. Tri¥ lwong nwédc dwédi dat cac vang nghién
ctu dam bao cung cap nudc cho sinh hoat va hoat
dong phat trién kinh té - xa hdi cta khu vwe. Ngoai
ra, do khu vic khdo sat, danh gia nam & vung nui
cao nén mirc do tac dong cla hoat dong khai thac
nwéc dwdi dat dén cac cong trinh 1an can va tinh
bén virng cua tai nguyén nuwéc thap. Do do, viéc
dinh huwéng khai thac nwéc duéi dat dé phuc vu
cap nuwéc sinh hoat va phat trién kinh t& - xa hoi
& dia phwong |a can thiét. Nghién ctru ciing da dé
xuét moét sé giai phap quan ly téng thé trong khai
thac st dung nwée, dinh hwéng quy mé lwu lvong
khai thac hop ly cho tirng khu virc d& dam bao chét
lwong va trir lwong tai nguyén nuwéc dwdi dat phuc
vu phat trién kinh t& - xa hoi dai han va bén virng
cho tinh Cao Bang O
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NGHIEN CUU VA TRAO POI THONG GIO, AN TOAN VA BAO VE MOI TRUONG @

THE CURRENT STATUS OF GROUNDWATER EXPLOITATION IN THE WATER SCARE
AREAS OF CAO BANG PROVINCE AND PROPOSED SOLUTIONS FOR EXPLOITATION
AND USE MANAGEMENT

Tran Thi Thanh Thuy
Hanoi University of Mining and Geology

ABSTRACT

Cao Bang province is a locality with rugged mountainous terrain and limited water formation conditions,
so it is currently facing water scarcity to serve people’s lives. Currently, a small part of the water source
used for living activities is exploited from drilled wells and dug wells, while the majority of the water source
is from springs, streams, rivers and rains. However, the surface water is not enough to supply in the
dry season, so the orientation for exploitation and using the groundwater located deep in the fractured
aquifer is necessary. According to the survey results, community consultation, sampling and laboratory
analysis in 10 highland mountain and water-scarce areas of Cao Bang province shown that with a total
quantity for use in the area is 912 m®/day, the quantity of groundwater ensures supply for daily life and
socio-economic development activities that without affecting the environment and stability of the region.
The water quality in the survey wells is good, only a few areas are contaminated with microorganisms that
need to be treated before use. From there, the study proposes solutions for management in exploiting
and using groundwater to serve people’s lives, ensuring stability and sustainability of water resources for
socio-economic development locally.

Keywords: water — scare, exploitation, groundwater, Cao Bang province.
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