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\ gudn nudc khoang Ban Bon, thi xa Nghia
. Lo, tinh Yén Bai la mot ngudn nuwdce quy gia

nhung chuwa dwgc danh gia va khai thac s
dung, gay lang phi tai nguyen quéc gia. Bai bao di
sau nghién ctru dac diém phan b, chat lwgng, tri
lvong nudc khoang nh&m khai thac st dung-hop
ly d& phat trién kinh té xa h0| dia phwong. Két qua
nghién ctru cho thay, nguon nwédc khoang néng
phan bd trén mot dién tich rong (dai 400 m, réng
200 m) doc theo bér sudi Ban Cai. Co thé quan sat
thay nhidu mach 16 nwdc khoang bén bo sudi voi
noi xuat 16 1a cac hang hbc da cing nit né. Nudc
khoang thudc loai florua, néng, khoang hoéa nhe.
Tr lwong nuoc khoang kha doi dao, dat 838
m®ng nén co thé dap trng nhu cau khai thac st
dung phuc vu phéat trién kinh té. Nguon nuwéc
khoang phan bd trong cac trAm tich da véi tudi ds,
cé chét lwong tot cho ngam tam, du lich sinh thai.
Pé gir gin nguon nwdc khoang phuc vu khan thac
bén virng, can tuan thi cac quy dinh vé chuyén
mén trong khai thac va str dung. Can khai thac

dam bao trj sé ha thap nhé hon tri sé ha thap cho

phép va xay dwng déi phong ho vé sinh.
1. Téng quan

Viét Nam c¢6 nhiéu nguén nucr% khoang nwo’c
néng (NK-NN) quy gia. Pay la nhirng ngudn tai
nguyén ngay cang quan trong trong sw phat trién
kinh t& xa hoi. Nh(rfng ndm gan day, cung voi sy
phat trién chung cua ca nwdc, cong tac khai thac
va tham do céc nguon NK-NN phat trién mot cach
vurot bac. Mot sd nguén NK-NN mang lai loi ich
khéng nhé nhu ngudn nwéc Quang Hanh, My Lam,
Tién Hai, Binh Chau, Danh Thanh, Vinh Hao,..

Ngudn nuwéc khoang Ban Bon, Thi xa Nghla Lo,
tinh Yén Bai 1a mét trong nhitng ngudn NK-NN
quan trong, co gia tri ctia tinh Yén Bai. Cac chi tiéu
phan tich chét lwgng cho thay gia tri s&r dung trong
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ngam, tdm, nghi dw&ng; du lich rat co gia tri. Trie
lwgng NK-NN dwgc danh gid kha déi dao va dé
khai thac phuc vu phat trién kinh te Xa hdi cha dia
phwong. Tuy nhién dén nay nguén nuéc khoang
nay-chwa dwoc khai thac st dung hop ly nén chua
mang lai gia tri kinh té x& hoi dung gia tri.

Bai bao di-sau phan tich, danh gia dac diém
phan bd, chatlwong, trir lwgng ctia nguén NK-NN
Ban Bon va kha nang st dung tai nguyén nay trong
sy phat trién kinh t& xa hoi cla tinh. Day la ngudn
NK-NN chta sulfua- hydro, v&i nhiét dd trung binh

(49 °C), Il lwgng nuwéc & mach 16 &at'9,7 Ils hay

838 m°/ng. :

2. Phwong phap nghién.cteu | -

D& nghién ctru dac diém ngtidn nwéc khoang
cac tac gia.da sw dung cac phwong phap nghlen

‘clru-sau day:

» Thu thap tai liéu: da tlen hanh thu tﬁap duwoc
7 tai liéu chinh;
> Khao sat tbng hop vé& ngudn nwéc khoang

trén dign tich 400x200 m va phu can ngudn awoc

khoang;
» Do dia vat ly, gom do sau dién dm xirng va do
mat cit dién voi 3 tuyén do, 50 diém nghién clru;
» Thi nghiém ngoai troi va thi nghlem trong
phong, 1ay mau Jnuwdc phan tich; ,
» Quan trac ‘ddng thai NK-NN. P
-

3. Két qua va thao ludn 4

- Pé thwe hién-cong tac nghién ctru chung toi da
thu thap 7 tai Ileu lién quan dén khu vuc va pham vi
nghién cteu, gdm tai liéu khi twong thay van, kinh t&
xa hoi, diéu kién dia ly tw nhién, dia chét, dia chat
thay van, cac ban dd, ban vé lién quan dén déi
twong va pham vi nghién ciru. Két quéa nghién ctru
da budc dau lam sang td dac diém chat luong, triv
long va kha nang st dung ngudn nuwdckhoang.
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LRt VinChin oom

H'2. Mach chinh (giéng) va mach xuét I6 nuée khodng

3.1. Vi tri dia ly tw nhién
‘Ngudn nuéc khoang Ban Bon, Tha xa Nghia L&,
tmﬁ Yén.Bai phan bd & khu virc mign ndi, véi dia

£

hinh phan cat manh. Nuwéc khoang xuét 16 duoi
dang cac mach 1§. Mach chinh da dwoc nhan dan
dia phu’omg xay thanh gleng dé tam Hang ngay cé
nhiéu ngudi dan dén tdm tai giéng va cac mach
xuét 16 Xung quanh. Vi trf nguén nwéc khoang Ban
Bon thé hién & hinh H.1 va hinh H.2.

Nwd&c khoang Ban Bon, xa Son A, Thi x4 Nghia
16, tinh Yén Bai la mét diém 16 nwoc khoang dang
thadm rf xuét Io trén mat dat voi mot dién tich réng
khoang 150 m®. Toa dé mach chinh (giéng) theo toa
d6 VN2000 muj,chiéu 6°1a: 2297658; Y: 627920.

3.2. Pic diém dija chat

> Bia tang: khu vire nghién ctru cd cac da tudi
tlr Proterozoi dén Dé t&, gbm: hé tang Cha Pa

" (NPg), hé tang ba Binh (NP-€,4q), Hé tang Bén Khé

(E-Opk), hé tang Ban Ngudn (Disn), hé tang Ban
Pap (D1.20p), hé tang Ban Cai (Dsbc),Hé tAng Bac
Son (C-Pys), hé tdng Vién Nam (T4vn), hé tang
Subi Bang (Tsn-re), hé tang Tram T&u (J -Ky), Hé
tang Yén Chau (Kzyc), hé tang Cb Phuc (N, Cp) Cac
thanh tao Dé Tur.

> Kién tao: trong pham vi nghién clru, cac dot

- gay “cha yéu co phwong Tay Bac-Dong Nam, bao

gom cac dit gay chinh la Nghia L6 va Muwéng Pia.
Bt géy Nghia Lo: 1a dut gay thuan, mat dot gay
c&dm vé phia Tay Nam. Dat gay dong vai trd phan
cach gitra d6i TG Lé va doi Phan Si Pan. buot gay
Muong Pia la dit gay thuan, mat dit gay cam vé
phia Ddng Bac, phan cach gilra d&i Tu Lé va doi
Séng Pa.

» Macma: trén dia ban Thj x& Nghta 16, cac
thanh tao magma xam nhép 16 ra v&i dién tich kha
I&n va phlrc tap, gobm: phic hé Ca Vinh (G/PP-
MPcv), phirc hé nai Itra TG L&-Ngoi Thia.

3.4. Bac diém dia chét thuy van

Trén dia ban tinh Yén Bai c6 2 tAng chira nuwoc
16 héng, 16 phan vi chira nudc khe nat, khe nit-
karst va cac thanh tao dia chat rat ngheo nudéc
hoac khéng chira nuwée. Vung nghién clru c6 cac
thanh tao Dé tt phu truc tiép trén da gbe cla cac
hé tang da mong. Nuéc khoang xuét hién trong d&i
pha hdy kién tao cta cac da voi hé tang Ban Coi,
thanh phan 1a cac da voi nit né, tudi D& Vén (ds).

3.4. Nwéc khodng

Ngudn nuwéc khoang néng Ban Bon da duoc
nhan dan phat hién tw rat lau [3]. (Ngudn nay con
cé tén goi khac la nwéc khoang Ban COI) Ngudn
nwdc khoang phan bd gitra canh doéng lua, sat
subi Ban Bon, chay doc theo suéi. Hu=cmg phan
bd kéo dai twr Péng sang Tay v&i chiéu dai
khoang 400 m va rong khodng 150+ 200 m. Déat da
chira nu¢c la cac thanh tao d; hé tang Ban-Cai
véi thanh phan chinh 1a cac da cacbonat. Giéng
chinh dang khai thac nwéc khoang dugc chia
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thanh 8 6, lvu lwong khodng 6 I/s. Dong nudc  dinh tl 49 °C, co chiva nhiéu khi. Nuwéc khoang voi
chay trong vat, chay cao hon mat dat gan 2m. nhiét do cao la do co lién hé chéat ché v&i dut gay
Hién nay, tai cac diém xuét 16 ngudi dan da xay  kién tao. Cac dut gay thé hién kha rdé rang ngoai
thém ba khu nha tdm dé& phuc vu nhu cau d&i  thuwc djia b&i sy cd mat cua déi ca nat, vo*vun.
sbng cho nguwoi dan xung quanh. Chét lwong nuwéc khoang: Trong qua trinh
Theo tai lieu tbng hop va két qua do sau dién nghién clru, chung t6i da Iay mau cac loai va phag
ddi xtrng, nguén nwéc khoang phan bd trung binh  tich thanh phan héa hoc clia cac mau. Mau du’o’t
¢ do séu 20+ 200 m dwdi long dat. Nwéde xuat 1o ra phan tich tai Trung tam ky thuat tiéu chuan dé
ttr da gdc thanh nhiéu mach 16 to nho khac nhau lwong chat lwvgng 1 (Quatest 1). Két qua phan thhé
lwu lwong téng cong khoang 9,7 s, nhiét @ 6n thé hién & Bang 1. '

Bang 1. Két qua phan tich chét lwong nwéc khoang Ban Bon

Ne Tén chi tiéu Pon vi Phwong phap thir - Kétqua

T - Mau séc PtCo SMEWW 2120.C:2012 KPH

2 Do duc NTU EPA 180.1 12

3 Na mg/| EPA6020 - 45,5-*

4 Amoni (NH4) mg/l US EPA-350.2 ; <0,30

5 Clorua (CI") mg/l TCVN 6494-1:2011 15,2

6 Sulfat (S04°) mg/l TCVN 6494-1:2011 1361

7 Mn mg/| - US EPA 6020A KPH

8 Cu mg/| ™ US EPA 6020A . KPH

9 Zn mg/l US EPA 6020A KPH

10 Ni mg/l US EPA 6020A KPH

11 Xyanua (CN) mg/| TCVN 6181:1996 KPH

12 ,Ba - mg/l EPA 6020 ~ <0,03

13 Cadimi (Cd) mg/l - US EPA 6020A _ ‘ = KPH

14 Chi (Pb) mg/| US EPA 6020A ., KPH .
15 Nitrit (NO5) mg/l : TCVN 6494-1:2011 " KPH

16 Nitrat (NO3) mg/l ; TCVN 6494-1:2011 ; " ».° KPH

17 Florua (F) mg/| . TCVN 6494-1:2011 ‘ ¥ - 6,0

18 Sét (Fe) mg/l : US EPA 6020A - KPH

19 Asen (As) mg/| . US EPA 6020A : | ... 0,03

20 SiO; mg/| SMEWW 4500.Si.C:2012 . | “+ 34 |
21 Bromua (Br’) mg/| TCVN-6494-1:2011 ¢ KPH

22 Nhiét do "G SMEWW 2550B:2012 246 -
Ne Tén chi tiéu Don vi ~ Phwong phap thir Két qua ~
1 Mau sac PtCo SMEWW 2120.C:2012 . KPH

2 Do duc NTU EPA 180.1 12

3 Na mg/l EPA6020 i 455

4 Amoni (NH,) mg/| US EPA 350.2 LB <0,30

5 Clorua (CI") mg!/| TCVN 6494-1:2011 15,2

6 Sulfat (SO,7) mg/| TCVN 6494-1:2011 . 1361 ~,
7 Mn mg/l US EPA 6020A KPH %
8 Cu mg/l US EPA 6020A KPH .
9 Zn mg/| US EPA 6020A KPH .
10 Ni mg/| US EPA 6020A KPH- V.
11 Xyanua (CN") mg/| TCVN 6181:1996 KPH

12 Ba mg/| EPA 6020 <0,03

13 Cadimi (Cd) mg/| US EPA 6020A KPH

14 Chi (Pb) mg/l US EPA 6020A KPH

15 Nitrit (NO,) mg/! TCVN 6494-1:2011 KPH
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Pé dinh danh nuwéc khoang Ban Bon, chung t6i
s0 sanh két qua phan tich chat lvgng nudc véi tidu
chudn nuwéc khoang quy dinh tai théng
52/2014/BTNMT. Theo quy dinh tai théng tw
52/2014/BTNMT thi trong nwéc chi can mot trong
s0°12 chi tiéu quy dinh dat yéu cAu thi duoc xép
vad auoc khoang, nuéc.néng. BSi-chiéu véi ngudn
nu%;i’c khoéng Ban Bon ta thay c6 t6i 3 chi tiéu dat

khoang hoa vira (1+5 g/l).

Tri lweng: két qua quan tric lwong nwée & cac
mach 16 cho thay nguén nudc khoang kha ddi dao.
Téng lwong quan tréc nuéc tu chay clha cac mach
16 thé hién & Bang 3. )

Bang 2. Cac chi tiéu dadm bao tiéu chudn nudc
khoang nwoc nong [1], [3]

tiéd -chuan nudc khoang theo quy-dinh cla tiéu Chitiéu | Bon | Kétqua | Tieu chuan | .
chuan nréc khoang hién hanh, the hién & Bang 2. [N | ganh | vi phan nwee | Panh
Ngoai 0 sanh voi tiéu chudn quy dinh tai Thong tw gia L tinh tich khodng gla
long nwéc theo loai hinh héa hoc. Két qua cho > 1R ———= m 60 15 E).t
thay nwéc khoang co kiéu hoa hoc Ia Sulfat calci- e L ma : ’ a
magie, duoc xép loai nwéc khoang flour néng, | 3] TDS mg/l| 2000 >1500 Dat
Bang 3. S lisu quan trac luu long nuéce & 3 mach 16 ¢ nhidu nuéc nhét (/s)

Ne_ . Thot gian quan tréc Mach chinh Mach 2 Mach 3 Téng cong

1 L& 7 82018, 5.2 2 2,5 9,7

2 =7 68/2019 - T 5 3 2,2 2,3 9,8

3 "~ 9/2018 * ~ - 54 2.2 2,3 9,9

4 M2/2018 5,2 " 24 2,4 9,7

5 © 4 3/2019 : 52 2,2 2,2 9,6

Trén co 8 tai ligu quan tréc trong thoi gian 1 Sey=AH+0,5.m. . 2)

nam co thé nhan xét:"

> Ngudn nudc khoang co lvu lwong kha én
dinh, téng lwu lwong trung binh nam dat 9.7 I/s.
Biéu nay cho thay luu lweng nuéc khoang khong
phu thudc vao thoi gian (mlia). Vao mua khé hay
mua mua lwu lvgng nwéc van dat gia tri 9,7 I/s hay
838 m*/ng;

> Trir lwgng quan trac trong thoi gian dai cé thé
xép twohg dwong trir lugng cip A do do triv lwvong
khai thac bén viing Q=838 m®ng.

3.5. Dé xuét giai phap khai thac

Nguén nwéc khoang nong Ban Bon la ngudn tai
nguyén thién nhién vé cung quy gia, tao loi thé dé
Phat trién kinh t&, du lich. B&i vay viéc khai thac sir
dung ngudn tai nguyén mang lai lgi ich cho xa hoi
la diéu quari“trong. D& khai thac bén vikng ngudn
nwéc khoang néng nay can thuc hién theo nhitng
gﬁéi phap sau:
= > Khai thac dung triv lwgng theo y kién clia cac
nbé chuyén mén;

* > Day la ngudn nwéc khoang nong phan bd co
ap lyc (nwéc ty chay tran [&n mat déat) nén khi khai
thac can tuan tha diu kién [1], [2], [4]:

Sk<Scp. : (1)
Trong do: Sy - Tri s6 ha thdp muc nwédc khi khai
thac nudc khoang, m; Sg, - Tri s6 ha thdp myc
nwdc cho phép, m. S;, duoc tinh nhw sau:

Tai day: AH - Chiéu cao ap luc tinh tr mai tang
chira nwée khoang, m; m - Bé day tAng chira nuéc
kKhoang néng, m.

Nhy ta xac dinh dwgc AH bang 2,0 m va theo
cong tac do dia vat ly xac dinh bé day doi chira nuéde
khoang la gan 100 m, nén suy ra:

Sep=2+0,5.100=52 m, nén S,<52 m.

3.6. Dé xuat cdc bién phdp bio vé ngudn
nwoc khodng

Bé bio vé bén virng ngudn nwéc khoang, can
thuwe hién:

» Khoanh dinh d@i phong ho vé sinh: déi voi
coéng trinh khai thac nuédc co6 ap chia ra doi
phong hd nghiém ngat, déi phong hd vé sinh
theo cac quy dinh hién hanh. Pay Ia tang chira
nwéc co ap lyc nén ddi phong hd vé sinh 1a
trong pham vi 30,0 m t¥ miéng giéng khong
dugc xay dung bat ¢ loai cong trinh nao, trong
pham vi 50,0 m khéng dwgc lam chudng trai gia
suc hay st dung hoa chéat, ngoai pham vi 50,0 m
thi c6 thé xay dung cac cong trinh kién cé phuc
vu cho muc dich khac [5]. Didu nay hoan toan
dap ¢ng dwoc doi véi ngudn Ban Bon:

» Trong qua trinh khai thac can tién hanh ché
do quan trac dinh ky céc chi tiéu nwdc khoang va
co bign phdp xir ly khi ¢é nhitng d4u higu bét
thudng vé suy thoai chét lwong nuwéc.

CONG NGHIEP M0. S 3- 2019 [l




£

THONG 610, AN TOAN VA BAO VE MOI TRUGNG

Thwe hién nghiém tlc cac van ban phap quy,
cac quy dinh cla co quan quén ly va quy dinh
chuyén mén. Béng thoi can phai ra soat, danh gia
cong nghé khai thac dé coé phuong an dau tw va
céi tao nang cao hiéu qua sir dung

4. Két luan

Tt nhitng két qua nghién ctru trén day, co thé
rit ra mot s6 két luan:

> Ngudn nwée khoang nong tai Ban Bon la mét
nguon nuwac 6 ham lwong khoang hoéa vira tir 1+2
g/l: tbng lwu lwvgng nwéc xuét 16 trén bé méat dat Ia
9 I/s, hay 838 m®ngay, nhiét dd nwéc & mirc trung
binh bang 49 °C. Nguén nuwéc khoang Ban Bon
phan bé trong cac thanh tao thanh tao hé tang Ban
Coi d; voi thanh phan chinh la cac chung loai da
cacbonat;

» Nwoc khoang nong Ban Bon thudc loai florua,
néng, hoi man. Chéat lvgng nwéc déu dam bao vé
cac chi tieu hoa hoc, sinh hgc dung cho sinh hoat
va ngam tam nghi dwong,

> bé khal thac ngudn nuwéc khoang ben*vu’ng
lau dai can tuan tha nghiém ngat cac quy dinh ky
thuat nhu khéng khai thac qua mire cho phép lam
can kiét ngudn nuwoc (Sw<Sep) Va quy dinh quan ly
(cac quy dinh phap luat). Be bao vé nguon nuédc
khoang néng nay can phai tuan theo y kién cla cac
chuyén gia thdm dinh, tham do.0
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SUMMARY

Ban Bon thermal mineral water soufce, P
. Nghia Lo town, Yén Bai province is a precious

| water source but has not been evaiuated and

| exploited, causing waste of national resources.
. The article delves into the characteristics of

distribution, quality and reserves of thermal
| mineral water in order to exploit and use it
reasonably for the local socio-economic development.

| Research results show that hot mineral water

is distributed over a wide area (400 m long,
200m wide) along the Ban Cai stream. It is |

. possible to observe many veins of mineral !
water on the banks of the stream with the
appearance of hard rock crevices. Mineral water
belongs to fluoride, hot, light mineralization. The

. reserve of mlneral water is quite abundant,

| reaching 838 m®/day, so it can meet the
demand for exploitation and use for economic
development. Mineral water scurces are
distributed in d; aged limestone sediments, of |
good quality for bathing, ecotourism. In order to |
preserve mineral water sources for sustainable
exploitation, it is necessary to comply with |
professional regulations in exploitation and use. It |
is necessary to exploit to ensure the lowering
value is lower than the allowed lowering value
and to build a sanitary defense zone.
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