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t. vo pAu

Trong nhtng nam vua qua, viOc n-chiOn cuu

chAt luong nudc vi qu:in l! chc ngudn nudc cung

cdp phuc vu sinh hoat dd tr6 thinh cOng viOc h6i

sirc cAn thicr. Vicc ph6t hien, danh gi6 mfc d0 0
nhiOm nudc ngAm d6ng vai tro quan trong trong
quy hoach vi phirt trien cua cAc dia phuong. Khu

vuc hu1'0n Ninh Hoa, tinh Kh1nh Hoa, qua c6c kOt

qui nghi€rr cfru so bO nudc Irgdm cria cAc rrhir khoa

hoc trong thoi gian gAn dAy duoc xAc dinh li m6t
trong nhfng vung O nhi€m Flo vi c6 bieu hi€n ctia

bOnh fluorosis o Vict Narn lll. Trong thdi gian tu

2004 den 2006. qua khio sat chi tiei toan bO huyOn

Ninh Hda, chfing tOi da ph6t hiOn vung nghiOn citu
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NGAM KHU VUC NINH HOA, TINH KFIA{H HOA
VC T-E TU. RON WATKINS

khOng chi bi 6 nhiOm bdi f'lo mI con bi 0 nhi€rn

boi cAc ydu td khic nhu d0 man, uraniunr.

II. KFIU VTIC NGHIEN CUU

Ninh Hda li vung ddng bang hep ven bien,

nam o chAn suon dOng dAy Truong Son, cich
thinh pho Nha Trang khoiing 30 km vd phia bic.
Vung nghi€n cuu ndm o ria dOng nam dia khdi

Kon Tum thuOc doi cdu tr0c Mesozoi muOn Nha

Trang - Dd tat, ddc trung boi c6c hoat dOng

magma xAm nhAp vi niri lua (hinh I). So voi ci
nudc, Ninh Hoa ld vung it mua vi khO han, vdi
luong mua trung binh 1.277 mrn/narn.
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l) CAng hc IAy mdu

Trong thoi gian thuc dia, phdn l6n c6c mAu nr"i6c

duo. c thu thAp tai c6c giOng dio ciia dAn, c6c mAu
nudc cdn lai lAy tai giOng khoan ciia c6c xy nghiOp
vd tru so co quan hinh chinh trong huydn Ninh
Hoa. MAu thu thAp trong 3 dot : dot mOt tiOn hdnh
vdo mia khO, tu thAng 3 den th6ng 5-2004, dcn hai
ti6n hlnh vio mua mua, tri th6ng l0 dOn th6ng l2-
2005, ddt 3 tidn hinh vio thAng 12-2006 rnang tinh
chdt kidm tra v) tap trung vio mOt so x6 O nhi€m
nf,ng nh{t (hitth 2). C6c mau liy ddu khap 6 26 xA
va thi trt'n Ninh Hda vdi rdng sei mAu rhu thAp li
1.240 miu. C6c chi sfi dia h6a duoc do truc tiOp tai
vi rri ldy mAu g6m c6 nhiet dQ, pH, Eh, Ec, chdt r6n
tdng s6, tinh ki6m vA h)m luong flo rrong nudc. 842
mAu duo. c xri ljr, phan tich c/ac cation vi anion chinh.
60 mdu (trong teing sO 842 rnAu) ti€p tuc duoc xri lj,',
phln tich kim loai nang vd nguyOn tei vOt.

2) Ket quti phin tich vi dinh gi6

ViOc khrio sat ve do cic chi sd dia h6a cho thdy
nudc du6i ddt trong khu vuc nghiOn c[ru nhin chung

c6 vi nhat, trong, khOng mAu. Tuy nhi€n tai mOt sd
xd nhu Ninh ThAn, Ninh Trung nu6c c6 mAu vdng
d€n nAu nhat, qua phAn tich dd xric dinh duoc li do
him luong sit tang cao. D0 pH dao dOng tu 3,99
d€n 12,56. Tring chdt r6n hoa tan c6 biOn dO dao
dOng rt't lcln, tt 28 mgl ddn 15.625 mg/, khoiing
23 a/o s6 rnAu phAn tich c6 hAnt luong vudt qulr
gi6i han cho ph6p dinh cho nudc sinh hoat [2],
tap trung chir y€u vA.o mOt sO xd nhu Ninh XuArr,
Ninh ThAn, Ninh Thuorrg. Noi bi 6 nhiOm nin_q

nhdt thuoc xl Ninh Than, ftung tAm ciia khu vuc
nghiOn cfu;nhidu miu vuot qu6 gidi han t6i l0-
20 lAn. Dlng chri j' li ndu so sirnh vdi nudc biOn

1-359/) thi dO man ciia miu bi nhiem nang nhit
dat xrip xi m0t nua. KOi quii phAn tich thinh phdn
h6a hoc v) bidu dicn du6i dang bieu dd Piper cho
thdy loai hinh nudc chri yeu cria khu vuc Ii
bicarbonat-clorua natri holc clorua-bicarbonat
nafii (hith 3).

Kel quti phAn tich clc thinh phdn h6a hoc
chinh duoc bidu diOn dLtdi dang bidu dd (hinh 1) t,i
tt d6 c6 the rirt ra m6t sd nhXn x6t sau :
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@ fni trdn Ninh Hoi
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Hinh 2. Vitri c6c didm ldy mAu



a Kf hiQu mAu

hla+K HCO3

Hinh 3. Bieu d6 phln loai nudc dudi ddt (Piper), huyOn Ninh Hoa
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a) Ham luang Na : gi6 tri cao nhdr do duo. c li
5140 mg/I, mac dr) khOng c6 quy dinh vd gioi han
natri trong nudc ngdrn tai Vict Nam nhung mOt sci

nudc quy dinh khOng duoc vuot qui 200 mg/|. Hon
1/3 sd mdu c6 h)m ludng natri vuot qua gi6i han niy.

b) Ham luong K: c6 gi6 tri rt't nh6 khi so s6nh

v6i natri, hon 75 o/o s0 mAu c6 hdm luon_c kali <10
m-q/. HiQn chua c6 quy dinh vd gidi han kali trong
nudc ngdm.

c) Ham lugng Mg, Ca : thay ddi khe ddng ddu
v6i nhau (r = 0,71), 103 mAu c6 teing dO cring
(CaCOr) > 500 m-s/I, gidi han cho ph6p ddi vdi do
cfng tfin-r qu6t.

d) Ham lnong F:gdn 50 a/o s6 miuc6 him luorr-s
vuot tieu chuAn (l mgfl) cho ph6p. Dic bi)r gln 7 a/c

sO miu c6 hdm ltrong > 8 mg/t, c6 thd -qay ra bOnh
vd xtrong (fluorosis). Gia ffi ldn nhdt do duo.c lr)
22,52 mg/ tai xd Ninh Sim. Su 6 nhiOm f1o tip
trung chri yeu 6 clc xd : Ninh Tay, Ninh Sirn, Ninh
XuAn, Ninh Phung, Ninh ThAn, Ninh Trun_e vi
Ninh ThLtong (hirth 5).

d) Ham luong Cl : giir tri cao nhar do duoc li
7.001 mg/l, c6 hon l0 a/o s6 mau vuot qui gidi han
cho ph6p. Tuy nhiOn neu so s6nh voi him luong
clorua tiOu chuAn phrii o trong khoring 200 - 600
rrg/l thi chi c6 ll4 sd rnAu dat yOu cliu cho nu6c
sinh hoat.

e) Hdm luong NOr: gil tri cao nhdt do duoc ld
454 mgfl. Khoring 20 Vo s6 mAu c6 hAm luong vuot
qui gi6i han (45 mg/l) cho ph6p. Thong rhuong
nguyOn nhdn 0 nhi6m nitrat li do yOu tO con ngLroi
nhrr qu6 trinh tr6ng trot, su dung phAn b6n...

f) Ham luong SOo: gii tri cao nhat li 2.515
mg/I, gep hon 6 ldn tiOu chudn chdt luong nudc deii
vdi sulphat. Tuy nhiOn phdn l6n ddu dat ti€u chudn,
chi c6 3 Vo s6 mlu vuot quA gioi han cho ph6p.

Sau khi phdn tich, cdc kCi qud duoc dua l€n brin
dd sd h6a bang c6c phdn mdm GIS (Maplnfo,
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Ham luong F

(mg/l)

Arcview...). Tr) d6 c6 thd thdnh lAp cdc btin dd
dAnh gi6 hi€n trang cria c6c yOu tO nhu c6c ron
chinh, clc chi sO dia h6a mOi truon-{... Hinh 5 lA vi
du cria brin d6 phAn bo hint luong flo tai khu vuc
huyOn Ninh Hda.

3) Sq thay ddi crta cic anion vi cation chinh
theo mia

C6c mAu ldy theo cd mua mua vi mia kh6,
drtoc chia lim 3 nh6m theo hiim luong teing chat
r6n hda tan :
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Ghi chrl : @ fni trdn Ninh Hoi

Hinh 5 . Brin d6 phan bd hdm lrrong flo tai khu vuc huy€n Ninh Hda



a) Nhom 7 : c6 hdm luong teing cha't r6n hda

tan trong gidi han cho ph6p. C6 thd thdy trong

nh6m n)y phdn l6n hdm luong cua cic anion vd

cation chinh ddu girim trong mua mua. Tuy nhicn

su kh6c biet gifa hai mua khong thd hiOn 16 rdng

(hinh 6a).

b) Nhom 2: c6 tdng chdt rin hoa tan vuot qu6

gi6i han cho ph6p tn 2 ddn 3 ldn. BiOn d0 dao dOng

cJa c6c thdnh phdn chinh kh6 l6n. C6c m5u

NT017/NT0I7-B vd NS0I3/NS013-B khong c6 su

thay diii d6ng kif trong khi c6c miu NS005/NS005-

B vd NH002A{H002-B c6 su trng 16 rct ham ludng

ciia natri vA, clorua (hinh 6b).

c) Nhom 3 : c6 hdm luong tring cha't r6n hoa

tan vudt qu6 4 ldn gidi han cho ph6p. Phdn lon

hdm luo. ng ciia cation vi anion ddu tang nhe vdo

mua mua, ngoai tru mflu NO02IA{O021-B c6 him
luong bicarbonat tang manh trong mr)a mua ti 60

mg/l len 385 mg/l (hirth 6c).

C6 thd nhan thdy, mac di thdnh phdn h6a hoc

cria nudc ngdm c6 biOn dO dao dong ra't ldn nhung

nhin chung chdt luong nu6c lai thay dtii khong

d6ng kd theo mua vi him luong c6c thinh phAn

chinh c6 xu hudng tf,ng trong mia mua.

4) S! bieh ddi hint luong cia cic kin lo4i n{ng
vi nguy€n t6'v€l

Mlc di sd luong mAu phAn tich khOng nhi€u,

nhrmg c6c mAu duoc ldy trrii ddu kh6p c|c xi cia
ving nghi€n criu.

Qua kdt qui phan tich c6 thO chia c6c kim loai

thdnh 3 nh6m theo tiou chudn chdt luong nudc

ngdm : nh6m bi 0 nhi6m, nh6m khOng bi o nhiem

vd nh6m khOng c6 thOng tin vd ti€u chuAn gidi han.

a) Nhom 1 : bao g6m c6c nguY€n to Al, As,

Ba, Cr, Fe, Hg, Mn, Mo, Pb, Se, U. D6ng chu !'
nhdt le uranium. Mlc di khOng c6 trong danh rnuc

tiOu chudn chdt luong nudc Vict Nam, nhung theo

quy dinh cria WHO vi Australia thi hon 40 Vo s6

m6u c6 hdm luong vud que m(rc cho ph6p (15

pgn), bn nhdt dat 148,65 pgfl. C6c nguy€n t0 con

l+i c6 mfrc dO 6 nhiOm kh6ng d6ng kd, sd m6u

vuot qu6 ti6u chudn gidi han ddu dudi l0 7o vA chi

vuot ti 2-3ldn (hinh 7a vd bdng l).

b) Nhom 2 : bao gdm c6c nguY0n to Cd, Cu,

Ni, Sb, Zn c6 him luong ddu nh6 h<vn gidi han cho

ph6p (hinh 7b vd bring 1).
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Hinh 6a. Su phXn b0 theo mua him luong c6c ion chinh cria nh6m 1 tai Ninh Hda

Ghi ch6 (hinh 6a-c) : c6c m6u lAly lai vdo mria mua duo. c d6nh cung sd hiOu vd thOm "B" 6 sau cung
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IIinh 6b. Su phan bo tlreo mria hirn lLtong circ iou chinh cua nh6rn 2 tai Ninh Hoa

l'/g Ca F Cl NO3 so4 Hco3
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Hittlt 6c. Su phrln b0 theo rnua hin.r luong cic ion chinh cua nh6rl 3 tai Nirrh Hda
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Bdng l. So s6nh sqrbidn ddi cia c6c kim logi v6i gi6i han cho ph6p crla Vi6t Nam vi c5c nu6c khac (pg/l)

Hdm
lugng

C6c kim loai

AI Li Mn

Trung binh 25.1U 4.33 63,06 30,53 218,10 31,52 51,03 15,4'7 550,22 23,24 9,13 1,01 0,06

L.dn nht't u04.70 41.30 329.50143,501058,00 553,00 610,00 lrr,94 4121,68 148,65 55,8012,10 0.21

Nh6 nhdt 0.05 0.24 0.05 0,99 0,05 0.33 0,05 0,26 10,30 0,05 0,r2 0,05 0,05

TCVN-I995 100-

500

100-

500

wHo r996 t550l0

Australia
1996

3000r0050

C6c kim loaiHirr
lugng Ge Hg

Trung binh 0,2'7 0,35 r,42 2,55 0,36 0,84 0,3r 5, r9 6,56 0,08 0,34 I,35

L.orr nhdt 1,58 2,01 16,80 11,60 3,55 5,29 1,92 19,32 36,20 l,0l 25,02 2,00 tt,lll

Nho nhat 0,05 0,05 0,05 0,05 0,05 0,05 0,05 005 0,05 0,05 0,05 0,05 0,05

TCVN-
t995

Ga

It)100010

wHo r996 10l0

Australia
1996

10t02000

c) Nhom 3 : g6m cic nguy€n to Bi, Co, Cs, Ga,

Ge, Li, Sn,Sr, Th, V hi0n chua c6 c6c quy dinh cu

thd hoac nghiOn cuu vd m(rc dO 6nh hudng cua

chung trong nudc n-udnr.

rfr ru4N

Qua c6c ket quri phAn tich vi d6nh gi6 c6 the

t6m luoc dac didm dia h6a nudc ngdm 6 khu vuc
huyOri Ninh Hoa, tinh Kh6nh Hda nhu sau :

l) Nudc ngdm thuOc loai hinh bicarbonat-
clorua natri hoac clorua-bicarbonat natrr, thdnh

phdn nudc ngdm khOng c6 su thay ddi d6ng ke

gifia rnira mua vi mia khO.

2) Chift luong nu6c ngdm khOng dtim bio cho

sinh hoar vd bi o nhiem boi nhidu yeu to nhu d6

man (chdt rin tcing so), flo vA uranium. Ddi v6i
uranium cAn c6 su nghiOn.cfu sxu hon vd nguyOlt

nhAn cfing nhu ngudn goc lirn tdng cao hlm luong
uranlulTl.
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3) Theo thong k0, chi c6 hon 40 a/o s6 mdu dat

tiOu chudn ci vd do man clng nhu hAm luong f-lo

trong nudc sinh hoat. Do vAy cic vung bi 6 nhiOnr

cAn drroc quan tAm vi gi[rp dd trong bii tohn cung

cap nudc sach dinh cho sinh hoat.

Currg v6i c6c phdn rridm GIS, cAc ket quri phArr

tich c6 duoc Ii co so d0 liOu cdu thiOt cho viec
quin lj' v) xri ly clc ngudn nudc tai khu vuc Ninh
Hoa trudc m6t cfing nhtt lAu dii.
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SUMMARY

Estimating the pollution potential of ground water
sources in Ninh Hoa area, Khanh Hoa province

Ninh Hoa District in Khanh Hoa Province,
central Vietnam, has been recognized as an area

of endemic fluorosis owing to elevated levels of
fluoride in shallow groundwater.

ln 2O04, we initiated the first systematic and
detailed investigation of the occurrence of high
fluoride groundwaters in Ninh Hoa. These results
showed that : not only fluoride affects ground water
quality but also other factors such as salinity and
uranium concentration. There is also no big different
about quality of groundwater in two seasons dry
and raining. To date, analysis of > 1000 groundwater
samples has indicated a complicated pattern of
distribution of high fluoride waters. Development of
the GIS will be important in evaluating the total
loading of F- within the Ninh Hoa environment and
the management of future health risk to the local
population. The GIS will provide a valuable tool for
the management of water resources and
minimisation of local health risks.
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