PAC PIEM MOI TRUONG CHUA VA CHAT LUQNG NGUON NUOC KHOANG
MO PA, THI TRAN BO, HUYEN KIM BOI, TINH HOA BiNH
D4 Vin Binh™, Tran Thi Kim Ha, P Thi Hai, B Cao Cudng
Truong dai hoc Mo - Pia chat

Tém tat:Nguon medc khodng néng Mé Bd, thi tran Bo, huyén Kim Béi, tinh Hoa Binh la mgt
nguon nwée cé gid tri. Nwde khodng phdn bé trong khu viec ¢é dic diém dia chat kha phire
tap. Nudc khodng da duoc nhiéu t6 chire, cé nhdn khai thac phuc vu cac muc dich khdc nhau
(uong, ngam tam, nghi dudng). Trong suot gan 40 nam khai thac dén nay chwa cé cong trinh
nao nghién ciru, danh gid sw thay doi hay én dinh ciia chdt lwong mede. Bai bdo dd ching
minh chdt lwong mede khodng M& Bd trong nhiéu nam khai thac dén hién nay van cé thanh
phdn én dinh, dam bao quy chudn kj thudt quoc gia vé chat lwong mede khodng, mede sach
cho muc dich sinh hoat. Cdc thanh phdn chdt tan, ham lwong vi sinh, hogt dé phong xa gdn
nhuw on dinh hodc thay déi rat it trong nhiéu nam khai thac. Dé khai thac bén vimg ldu dai,
can tudn thi ché d¢ khai thac theo gidp phép dwoc cap va dam bdo yéu cau vé chuyén mon,

ky thugt.
Keywords: nuwée khodng Kim Béi, chdt hrong, on dinh.

1. Pt van dé
Ngudn nuédc khoang néong Mé P4 nam trong dia phan thon Mé P4, thi tran Bo, huyén
Kim B6i, tinh Hoa Binh da dugc phat hién va khai thac st dung tir 1au. Hién nay co nhiéu don
vi dang dong thoi khai thac phuc vu dong chai giai khat, ngdm tim chita bénh v&i luu lwong
hang nghin m*/ngay [1],[4]. Viéc khai thac nudc khoang ¢ thé anh huong dén chit luong
ngudn nudc khoang theo thoi gian [2],[3]. Vi vy nghién ctu sy 6n dinh chat luong nude
khoang dé dinh hudng khai thac bén virng 1a mét nhiém vy quan trong va can thiét.

KA ks Bl

Hinh 1. Vi tri khu viee mé nuwdc khoang Mo Pa, thi tran Bo, huyén Kim Boi, tinh Hoa
Binh)



Bai bao da nghién ctru va lam sang to dic diém dia chat khu mo, tong hop, phan tich,
danh gia chat luong nudc khoang trong thoi gian dai dé chimg minh sy 6n dinh céc thanh
phan hoa tan, vi sinh vat va ham luong phong xa trong ngudn nudc khoang, 1am co sé dé xuat
khai thac sir dung hop 1y, bén viing.

2. Phuwong phap nghién ciru

Pé lam sang t6 dac diém dia chat khu mo nuée khoang va danh gia su on dinh chat
luong nudc cac tac gia bai bao da tién hanh cac phuong phap nghién ctru sau:

- Phuong phép thu thap, tong hop tai liéu: tién hanh thu thap cac tai liéu nghién ctru co
trude va thu thap thong tin trong qua trinh diéu tra khao sat, nghién ciru, thi nghiém hién
truong tai khu mé nude khoang. Céc tai li€u thu thép gém céc bao cdo tham do dia chét - dia
chat thuy van; cac thong tin vé s lidu khai thac; két qua phan tich mau nudc khoang tir nim
2018 dén 2020.

- Phuong phap khao sat thuc dia khu mo: Tién hanh céc 16 trinh khao sat khu mo dé
nghién cltu cac vét 10 dia chat, dia chét thily van, cac thanh tao dat da trong pham vi nghién
ctru. Cac 10 trinh bd tri vuong goc voi cAu trac dia chit cua khu vuc. Téng s6 10 trinh: 04
tuyén.

- Phuong phap do siu dién tr& dbi xtmg: St dung phuong phap do sau dién tro ddi xing
dé nghién ctru bd sung mot s6 vi tri nham 1am sang t6 ciu tric dia chat khu moé dudi sau, nhit
1a khu vyc phan bd nudc khoang.

- Phuong phap hit nudc thi nghiém: tién hanh hit nude thi nghiém voi 3 1an ha thap
muc nudc va thi nghiém khai thac thir (khai thac thi nghiém) tai 16 khoan LK7 véi tong khoi
lugng 585 ca may theo qui dinh.

- Phuong phép ldy va phan tich mau: Tién hanh 1ay cac dot miu nudc khoang dé phan
tich cac thanh phﬁn, gém: mau hoéa, mau vi sinh, mau vi luong, mau phéng xa, mau phan tich
ham luong thudc bao vé thuc vat. Cac dot mau da 1§y: 04 dot voi téng s6 mau 1a 30 mAu.

- Phuong phép so sanh danh gia: So sanh két qua phén tich mau, tap hop, thong ké két
qué phén tich va so sanh vdi cac tiéu chuan, quy chuan hién hanh dé danh gia chat luong theo
muc dich su dung.

3. Két qua va thao luan
3.1.Pdc diém dia chit mé nwéc khodng Kim Boi
Két qua tong hop tai liéu dia chat di thu thap cho thdy mé nudc khoang Mé P4, Kim
Boi, tinh Hoa Binh phén b & phan vong Song Pa va nim gon trong d6i ciu triic Ninh Binh
[6],[8]. Trong pham vi khu vuc mé, 15 khoan LK7 1 15 khoan tham do két hop khai thac nudc
khoang nén dugc st dung dé nghién ctru. Toa d6 dia 1y khu vuc mé nudc khoang duoc gidi
han [4] nhu sau:
105°29°30°* — 105°31°30”* Kinh d¢ dong
20°40°55°" —20°42°30"" Vi do bic
Pic diém dia chit ctia khu mo thé hién ¢ hinh 2 duéi day.
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Hinh 2.Ban d6 dia chat khu mé nwée khodang Mé Bd, Hoa Binh (Nguon: [6],/8],[10],[11] )

3.2. Pia tng

Ttr két qua téng hop, phan tich tai liéu thim do trong khu vie mé c6 mit cac thanh tao
dia chit sau day[1], [6],[8],[10], [11].

Gioi paleozoi - Gidi mezozoi

Hé Pecmi thdng trén - Hé Trias thong dudi

Hé ting Gibe Cun (pa-t1)ge: Cac thanh tao nay phén bd & phia tdy nam kéo dai tir cau
Chiéng dén lang Sdng, vy quanh khdi macma Kim Boi. Ngoai ra ching con 16 ra & mot vai
chom da voi nho, dang sét chay theo diit gay F2. O nhiing noi khac, chung bi phu béi cac
tram tich D¢ tr va cac da cia hé ting Mudng Hung.Cac thanh tao gdbm da voi dang khdi hodc
phan 16p day, mau xdm den, xam sang, xam xanh, doi chd xen kep sét voi mau lyc. Tai nhiing
vi tri dat gay, cac da cia HE téng bi ca nat manh mé, tao thanh nhiing dam két kha ro [6].

Gi61 mezozoi

He¢ Trias — Thong duéi

Hé tang Mudng Hung (timh)

Hé tang Mudng Hung phan b trong khu vuc ¢ phia Bic, Pong bac khu mé (Béc sudi
Chiéng) véi dién tich khoang 3km?.Cau tao nén Hé ting 1a cac d4 trim tich luc nguyén xen
cacbonat va tufit mau nau, nau tim, phan 16p ro nét, udn luon va co thé nim chung cam déc
vé phia Ty Bic hodc Dong bic. Do tic dong cua cac dut gy cac da bi vo nhau, thé nim
khong 6n dinh.



Gioi kainozoi

Hé Dé tir (q). Cac tram tich bo roi hé Dé t phan bd ¢ hau khép céc dia hinh triing thap,
thung liing, long sudi Chiéng, DPam Thi, doc duong 12°. Bé day hé B¢ tr xac dinh lon nhit 1a
26,0m (tai LK12). Thanh phﬁn gém céc vat liéu trim tich cudi, tang, 14n cat, soi san do céc
dong 1t van chuyén tdi va tich dong 14n sét bot, mun muc thuc vat. ..

3.3. Macma

Qua tong hop tai lidu va cac nghién ctru thuc té bd sung ngoai hién truong, thiy ring &
khu vuc phia nam, tdy nam ctia mo nudc khoang M6 P4 ¢6 16 ra khdi macma xam nhép axit.
Khéi nay duoc goi 1a khéi Kim Boi (atsnkb). Dién 16 ciia khdi khoang 60-70 km?[6],[11].
Thanh phéan ciia ¢4 chu yéu la granit biotit, granit hai mica hat vira dang pocfia.

3.4. Kién tao

Tong hop cac nghién ctru cia nhiéu tac gia trudc day thay rang trong khu vuc ¢ nhiing
dut giy kién tao (xem hinh 2) chay theo huéng a kinh tuyén va hudéng Tay bic-Pong nam.
Nho ¢ nhitng dut giy kién tao nay ma hinh thanh nén moé nudc khoang néng. Pham vi phan
b clia nuwdc khoang nong déu nam gon trong ddi dap v ciia cac dit gay kién tao.

Mo nuée khoang Kim Bo6i nam ¢ phia Déng Béc ciia vom va bi cac dut giy chia cit,
khéng ché... Chinh nhitng dit giy ndy da tao nén d6i dap v&, lam dich chuyén, udn luon cac
da va lam phuc tap cdu tric dia chat ctua khu vyuc. Pay ciing 12 nguyén nhan, diéu kién thuan
loi cho viéc phat sinh, phat trién, phan bd tang trit va xuat 16 nudc khoang ndng ciia khu vue.
Trong do6 cé vai tro quan trong cua cac dut gy F1, F2 [1], [6],[8],[10],[11].

3.5 Chit lugng nwée khoang

Panh gia chat luong nudc khoang dua trén két qua phan tich thanh phan hod hoc miu
nude duge 1ay trong qua trinh nghién ciru va tai lidu thu thap, tong hop nhiéu nim. Két qua
phan tich dugc so sanh véi cac quy dinh, cac tiéu chuan, quy chuan hién hanh dé thiy dwoc
kha niang va mirc 46 dap tng cua ngudn nudc khoang so v6i muc tiéu sir dung. Mau nudc
khoang dugc 1y tai 16 khoan LK7 trong qua trinh bom thi nghiém véi 3 dot ha thap muc
nude va khai thac thi nghiém dai ngay. Vi 3 dot bom ha thdp muc nude, 1y 3 dot mau twong
g, moi dot léy 5mau, mot mau phan tich hoa toan dién, mot mau phan tich cac nguyén td vi
luong, mot mau phan tich vi sinh, mot mau phan tich cac thanh phﬁn du lugng thudc bao vé
thuc vat va mot mau phan tich hoat d phong xa. S6 mau trong dot nay la 15mau.

Trong dot hut nudc khai thac thi nghiém tién hanh léy 3 dot mau, mbi dot 5 mau, dung
trong chai PET dung tich 2 lit gidng nhu cac dot liy trong hut nudc thi nghiém. Cac miu
duoc léy vao thoi gian dau, gilra va cudi dot bom khai thac thi nghiém. Sb lugngmau cua dot
hat nude khai thac thtr 1a 15 mau (3 mau hoa toan dién, 3 mau vi luong, 3 mau vi sinh va 3
mau do du luong thudc bao vé thuc vat, 3 mau hoat do phong xa).

Téng sb mau lay trong qué trinh hut nudc thi nghiém va khai thac thir 13 30 mau. Mau
nudc khodng dugc giri phan tich tai Vién khoa hoc va ki thuat hat nhan, mau phong xa duoc

phan tich tai Lién doan dia chét xa hiém. Cac mau duogc léy nam 2020.



Ngodi ra trong qua trinh nghién ctru chung t6i tién hanh thu thap két qua phan tich mau

phan tich trudc day cta cac don vi khai thac trong khu vuce [4].

Két qua phén tich cac miu nudc cho thiy cac thanh phan thay dbi trong pham vi nho,

khong dang ké, khang dinh chat lugng nude khoang kha 6n dinh theo thoi gian. Két qua tong

hop cic mau phan tich trong cac thoi gian khac nhau, do cac phong thi nghiém khac nhau

phan tich cho thay:
Ham lugng TDS thay dbi tir 255 mg/l dén 350 mg/l
Ham luong CO; thay doi tir 19mg/l dén 21 mg/l
Ham lugng As luén luon<0,001 mg/l
Ham lugng Flo thay doi tir <0,10 mg/l dén <0,5 mg/I
Ham luong Iot thay ddi tir 0,007 mg/l dén <0,04 mg/l
Nhiét do do dugc ludn on dinh ¢ khoang 36°C dén 36,5°C

Tong hop céac két qua phan tich thianh phan mot s6 nguyén té cia nudc khoang

thé hién ¢ bang 1 dudi day.

Badng 1.Két qud phdn tich mau nude khodng & cdc dot thi nghiém nam 2020 [1], [4]

Két quaphan tich
TT | Chi ticu Pon vi ] it nude Hut nude Hut nude Hut n'u'c'yc
Quan trac TN Dot 2 TN Dot 3 TNKkhai thac
TNDot 1 ,
thu
1 pH - 7,09 7,06 7,11 7,04 7,09
2 TDS mg/1 295 330 335 340 350
3 Ham lugng As mg/l <0,01 <0,001 <0,001 <0.001 <0.001
4 Ham lugng Cd mg/1 - <0,001 < 0,001 <0,001 <0,001
5 Ham lugng NO3~ mg/l 0,9 1,35 1,37 1,4 1,4
6 Ham lugng NO2- mg/l <0,1 KPH KPH KPH KPH
7 Ham lugng Pb mg/l - 0,003 0,003 0,002 0,002
8 Ham lugng Hg mg/l - <0,0001 <0,0001 <0,0001 <0,0001
. CFU/250
E.Coli 0 0 0 0 0
9 ml
R . CFU/250
10 Tong Coliform mi KPH KPH KPH KPH KPH
Ham lugng Na 5,1 9,58 9,52 9,32 9,56
11 mg/1
Ham lugng K 1,8 2,43 2,46 2,48 2,43
12 mg/1
13 Ham lugng Ca mg/1 91 72 70 71 69
14 | Ham lugng Mg mg/1 12 17,76 17,54 17,72 17,25
15 Flo mg/l <0,5 0,25 0,22 0,23 0,26
16 | Ham lugng HCO3" mg/l 241 244 247,05 240,95 2452
17 | Ham luong Cr mg/l - <0,05 <0,05 <0,05 <0,05
18 | Ham lugng Cu mg/l - 0,002 0,001 0,001 0,001
19 | Ham lugng CN mg/l - KPH KPH KPH




Két quaphan tich
TT | Chi tiéu Pon vi ' it nuée Huat nude Hut nude Hut n}rdc
Quan trac TN Dot 2 TN Dot 3 TNkhai thac
TNDot 1 i
thur
20 | Ham lugng Mn mg/1 <0,05 0,005 0,004 0,004 0,003
21 | Nhiét do °C 38,8 36,8 36,9 36,8 36,8
22 | B ciing CaCOs3 mg/l 266 266 263 266 267
23 | Ham lugng Ni mg/l 0,001 0,001 0,001 0,001 0,001
24 | Ham lugng Ba mg/l 0,03 0,03 0,03 0,025 0,03
25 | Ham lugng Fe mg/1 <0,05 0,028 0,014 0,028 0,014
26 | Ham lugng HaS mg/l <0,05 <0,05 <0,05 <0,05 <0,05
27 | Chét hoat dong bé mit mg/1 - <0,001 <0,001 <0,001 <0,001
28 | Ham lugng CI mg/l 1,3 10,65 9,95 8.86 9,37
29 | Ham lugng SO4* mg/l 86,2 0,64 0,68 0,62 0,67
30 | Ham lugng ot (I) mg/l <0,1 <0,05 <0,05 <0,05 <0,05
31 Ham lugng NH4* mg/1 <0,05 <0,05 < 0,05 <0,05 <0,05
32 | Ham lugng SiO: mg/l 34,2 6,7 6,5 6.8 6,4
Ham lugng Bromide
33 <0,1 <0,1 <0,1 <0,1 <0,1
(Br) mg/1
34 | Ham lugng COs> mg/l - 20 22 19 24
35 | Do duc NTU - 1,7 1,6 1,6 1,6
36 | bodan mS/m - 53,5 52,8 53,1 52,5
37 | o mudi - - 0,2 0,2 0,2 0,2
38 | COztydo mg/l - 16 17 18 20
Du lugng thudc bao vé
KPH KPH KPH KPH
39 | thyc vatva PCB -
. (<0,01) (<0,01) (<0,01) (<0,01)
(polyclo biphenyl) ng/l
40 | Daukhodng mg/l - 0 0 0 0
4l Céc hydrocacbon thom KPH KPH KPH KPH
da vong pg/l (<0,01) (<0,01) (<0,01) (<0,01)

Tir két qua phan tich mau nudc co thé danh gia chit lugng nude khoang ludn
dam bao chat luong cho cac muc dich st dung, thé hién & bang 2 dudi day.

Bdng 2. Pdnh gid chdt lwong nuée khodng theo cdc muc dich sir dung

L . . QCVN 01-1: QCVNG6-1:
TT | Chitiéu Pon vi Min Max TB
2018/BYT 2010/BYT

1 pH - 7,04 7,11 7,08 6,0-8,5 -
2 TDS mg/1 295 350 323 1000 -
3 Ham lugng As mg/l <0,001 <0,001 <0,001 0,01 0,01
4 Ham lugng Cd mg/1 KPH <0,001 <0,001 0,003 0,003
5 Ham lugng NO3 mg/1 0,9 1,4 1,15 2 50
6 Ham lugng NO2- mg/1 KPH <0, 1 KPH 0,05 3
7 Ham lugng Pb mg/l 0,002 0,003 0,0025 0,01 0,01




8 Ham luong Hg mg/l <0,0001 <0,0001 <0,0001 0,001 0,006
9 E.Coli CcFu/ KPH KPH KPH <1 KPH
100ml
10 | Téng Coliform CrU/ 0 0 0 <3 <1
100ml
11 Ham lugng Na mg/l 5,1 9,58 7,34 200 -
12 Ham lugng K mg/l 1,8 2,48 2,14 -
13 | Ham lugng Ca mg/1 69 91 80 -
14 | Ham luong Mg mg/l 12 17,76 14,88 -
15 | Flo mg/l 0,22 <0,5 0,36 1,5 1,5
16 | Ham luong HCO3" mg/1 241 247,05 244 -
17 | Ham lugng Cr mg/1 KPH <0,05 KPH 0,05 0,05
18 | Ham luong Cu mg/1 0,001 0,002 0,001 1 2
19 | Ham luong CN mg/1 KPH KPH KPH 0,05 0,07
20 | Ham lugng Mn mg/1 0,003 <0,05 0,004 0,1 0,4
21 | Nhiétdo °C 36,8 36,9 36,8 - -
22 | B0 climg CaCO; mg/1 263 267 265 300 -
23 | Ham lugng Ni mg/1 0,001 0,001 0,001 0,07 -
24 | Ham lugng Ba mg/l 0,025 0,03 0,025 0,7 0,7
25 Ham lugng Fe mg/l KPH <0,05 <0,05 0,3 -
26 | Ham luong HaoS mg/l <0,05 <0,05 <0,05 - -
gy | ChAthoatdong be | <0001 <0,001 <0,001 ) ;
mat
28 | Ham lugng CI- mg/l 13 10,65 5,96 250 (hoge 5
300)
29 | Ham lugng SO4* mg/l 0,64 86,2 43,42 250 -
30 | Ham lugng Iot (I)) mg/l <0,05 <0,1 <0,05 - -
31 | Ham lugng NH4* mg/1 <0,05 <0,05 <0,05 0,3 -
32 | Ham lugng SiO2 mg/1 6,4 342 20,3 -
33 Ham lugng Br mg/1 <0,1 <0,1 <0,1 10 -
34 | Ham lugng COs> mg/l 19 24 21,5 - -
35 | Do duc NTU 1,6 1,7 1,65 2 -
36 | Do dan mS/m 52,5 53,5 53 - -
37 | Do mudi - 0,2 0,2 0,2 - -
38 | COz2tu do mg/l 16 20 18 - -
Du lugng thubc
39 bao vé thuc vat va ug KPH KPH KPH i i
PCB (polyclo (<0,01) (<0,01) (<0,01)
biphenyl)
40 | Déu khoang mg/l 0 0 0 - -
4l Cac  hydrocacbon ugl KPH KPH KPH i i
thom da vong (<0,01) (<0,01) (<0,01)




Dua vao két qua phén tich, tinh toan viét cong thirc Curlov va xac dinh tén goi
nude khodng tai LK7 1a nuwéc khoang hoa thap, nong. Loai hinh hoa hoc nuéc 1a
Bicacbonat-sulfat canxi, magie (HCO3-SO4-Ca-Mg). Cong thirc Curlov c6 dang:

HCO02,50%,
0,35 —Ca57Mg29 pii7s

So sanh két qua phan tich chat luong nudc khoang (lay tai LK7) qua cac dot véi
tiéu chuan hién hanh theo QCVN1-1: 2018/BYT: Quy chuan k§y thuat qudc gia vé chat
luong nudce sach sir dung cho muc dich sinh hoat va QCVN6-1:2010/BYT: Quy chuin
ky thuat qudc gia d6i voi nude khoang thién nhién va nude udng dong chai [5],]7],
thdy rang cac chi tiéu hau hét déu dam bao trong khoang cho phép cua cac QCVN.

Két qua do ham luong phong xa cac miu nudce khoang thé hién & bang 3.

Bdng 3. Két qua phan tich hoat dé phéng xa trong nuée khodng

TT | Chi tiéu Don vi

Két qua phan tich QCVNI-1: | QCVN6-1:

Téng hoat do

) Bg/l 0,032 0,030 0,031 0,1 0,5
phong xa a
Téng hoat do
) Bg/l 0,050 0,052 0,052 1,0 1,0
phong xa 8
Ham  lugng )
nCi/l 0,18 0,15 0,17 - -

Radon

Ham  lugng
) mg/l 0,80x 102 0,85x 102 0,85x 10712 - -
Radium

Két qua phan tich miu cho thdy, cic thanh phan phan tich déu dat Quy chuin
nuéde sach (QCVNI-1: 2018/BYT) va Quy chuin nudc khoang thién nhién va nude
ubng déng chai (QCVNG6-1: 2010/BYT). Céac thanh phan phan tich khong cé sy sai
1éch nhiéu so véi két qua da phan tich trudc day (dao dong tir gan 1% dén vai %, nam
trong sai s6 cho phép vé phan tich). Piéu d6 chimg té chat lugng nudc khoang Mé Pa
on dinh, bén virng theo thoi gian dai hang chuc nam, chua bi &nh hudng cta viéc khai
thac va hoat dong kinh té xa hoi.

4. Két luan

1. Két qua nghién ctru dd xac dinh va 1am sang todic diém dia chat cia moé nudc
khoang nong M6 P4, Kim B6i 1a phirc tap. Mo nude khoang c6 lién quan chit ché dén
cAu trac dja chit khu vuc va céac thanh tao dia chat thuy van, cac dut gay kién tao chira
nudc khoang.

2. Nudc khoang M¢é Pa 1a mot ngudn nude khoang co chat luong tot, 6n dinh
theo thoi gian, c6 gia tri. Chat luong nudc dam bao cho dong chai giai khat (udng) va

8

15/3/2018 01/11/2019 | 08/6/2020 | 2018/BYT | 2010/BYT




ngam tim, nghi dudng. Két qua nghién ctru chat luong nudce khoang tai 16 khoan LK7
khong thay d6i (thay doi it) theo thoi gian va phu hop véi nhiig két qua da duoc cong
b trude day. Nude khoang ¢ chat lugng dam bao an udng, sinh hoat, dong chai giai
khat va ngdm tam nghi dudng.

3. Mic du ngudn nuée khoang M6 Pa di duoc khai thac sir dung trong thoi gian
dai nhung ham lugng cac chat tan van 6n dinh, nim trong khoang cho phép véi cac
muc dich st dung. Két qua phén tich mau nudc khoang chua thiy co su suy giam chat
luong ngudn nude khoang tir nhidu nim nay.

4. Pé bao vé bén viing ngudn nudc khoang, can khai thac st dung véi luu lugng
phul hop (theo gidy phép duge cip) dé khong pha v cau triic va sy hinh thanh nudc
khoéng.

5. Tai liéu tham khao
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CHARACTERISTICS OF CONSERVING ENVIRONMENT AND QUALITY OF MO bA
HOT MINERAL WATER IN BO TOWN, KIM BOI DISTRICT, HOA BINH PROVINCE
Do Van Binh®, Tran Thi Kim Ha, Do Thi Hai, Do Cao Cuong
Hanoi University of Mining and Geology

Abstract: Mo Da hot mineral water source Bo town, Kim Boi district, Hoa Binh province is a
very valuable water source. Mineral water distributed in the area has complex geological
characteristics. Mineral water has been exploited by many organizations and individuals for
different purposes (drinking, bathing, relaxation). During nearly 40 years of exploitation so
far, there has been no research to evaluate the change or stability of water quality. The article
proves that the quality of mineral water that has been exploited for many years until now still
has a stable composition, ensuring quality for drinking and other purposes. The solute
composition, microbiologies, radioactive activity content is almost stable or changes very
little throughout many years of mining. For long-term sustainable exploitation, it is necessary
to comply with the mining regime according to the granted license and ensure the professional
and techical requirements

Keywords: Kim Boi mineral water, quality, stable
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