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DANH GIA MUC PO O NHIEM CAC NGUON NUGC
NGAM KHU VUC NINH HOA, TINH KHANH HOA

L. MO DAU

Trong nhitng nam vira qua, viéc nghién cGu
chat luong nudc va quan 1y cac ngudn nudc cung
cip phuc vu sinh hoat da tr& thanh cong viec heét
strc cdn thigt. Viec phat hién, danh gia mirc do 0
nhiém nudc ngdm dong vai tro quan trong trong
quy hoach va phat trién cua cac dia phuong. Khu
vuc huyén Ninh Hoa, tinh Khanh Hoa, qua cac ket
qua nghién clru 50 bo nudc ngdm cta cac nha khoa
hoc trong thoi gian gdn day duge xac dinh 1a mot
trong nhitng ving 6 nhiém Flo va c6 biéu hién cua
benh fluorosis & Viet Nam [1]. Trong thai gian tur
2004 dén 2006, qua khao sat chi tiét toan bo huyén
Ninh Hoa, chiing to1 d@ phét hign viing nghién ctu
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khong chi bi 6 nhiém bdi tflo ma con bi 6 nhiém
bdi cic yéu t6 khac nhu do maén, uranium.

I. KHU VUC NGHIEN CUU

Ninh Hoa 13 viing ddng bang hep ven bién,
nim & chan swon dong diy Trudng Son, cich
thanh phé Nha Trang khodng 30 km vé phia béc.
Ving nghién clru ndm & ria dong nam dia khoi
Kon Tum thudc doi cdu tric Mesozoi muon Nha
Trang - Da Lat, dic trung boi cic hoat dong
magma xam nhap va ndi Wa (hinh 1). So voi cid
nudc, Ninh Hoa 13 ving it mua va kho han, voi
luong mua trung binh 1.277 mm/nam.
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Hinh I. So do khu vue nghién cttu. Thanh lap tir [3]
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1) Céng tic 1y mau

Trong thai gian thuc dia, phan 16m cac mau nudce
duge thu thap tai cic giéng dio cia dan, cic miu
nudc con lai 1dy tai giéng khoan cla cic xy nghiép
va try s¢ co quan hanh chinh trong huyén Ninh
Hoa. Mau thu thap trong 3 dot : dot mot tien hanh
vao mua kho, tir thing 3 dén thing 5-2004, dot hai
tién hanh vao mua mua, tir thing 10 dén thiang 12-
2005, dot 3 tién hanh vao thang 12-2006 mang tinh
chat kiém tra va tap trung vio mot s& xd 6 nhiém
ning nhét (hinh 2). Cac méu 1y déu khip & 26 xi
va thi trdn Ninh Hoa voi t6ng s6 miu thu thap 1a
1.240 méu. Cac chi s6 dia hoa duoc do truc tiép tai
vi tri 1dy miu gém c6 nhiét do, pH, Eh, Ec, chat rdn
tong 6, tinh kiém va ham lugng flo trong nudc. 842
mau duge xtr 19, phan tich cic cation va anion chinh.
60 mau (trong tong s6 842 mau) tiep tuc duoc xit 1y,
phan tich kim loai nang va nguyén t6 vét.

2) Két qua phan tich va dinh gii

Viéc khdo sat va do cac chi s6 dia hoa cho thay
nudce dudi dit trong khu vue nghien ciru nhin chung
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cb vi nhat, trong, khong mdu. Tuy nhién tai mot s6
xa@ nhu Ninh Thén, Ninh Trung nuéc ¢6 miu ving
dén nau nhat, qua phan tich di xic dinh duoc 1 do
ham lugng sit tang cao. Do pH dao dong tir 3,99
dén 12,56. Téng chat rin hoa tan cb bien do dao
dong rat 16m, tir 28 mg/l dén 15.625 mg/l, khodng
23 % 6 miu phan tich c6 ham luwong vuot qua
gi6i han cho phép danh cho nuéc sinh hoat [2],
tap trung chl yéu vio mot s& xd nhu Ninh Xuan,
Ninh Théan, Ninh Thugng. Noi bi 6 nhiém ning
nhat thuoc xa Ninh Than, trung tam ciia khu vuc
nghién ciru ; nhiéu miu vuoet qua gidi han toi 10-
20 I4n. Dang chd § 12 néu so sanh v&i nudc bién
(~35g/1) thi do man ctia miu bi nhiém nang nhat
dat xap xi mot nira. K&t qud phan tich thanh phén
hoa hoc va biéu dién dudi dang biéu dé Piper cho
thdy loai hinh nuoc chi y&u ctia khu vuc A
bicarbonat-clorua natri hodc clorua-bicarbonat
natri (hinh 3).

Két qua phan tich cic thanh phin hoéa hoc
chinh duge bi€u dién dudi dang biéu d6 (hinh 4) va
tir d6 ¢o the rlt ra mot s& nhan xét sau :
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& Ky hiéu mau

Z
Ca Na+K HCO3 Gl

Hinh 3. Biéu d6 phan loai nudc dudi dat (Piper), huyén Ninh Hoa
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a) Ham lugng Na : gia tri cao nhat do dugc 1a
5140 mg/l, mic di khong c6 quy dinh vé gidi han
natri trong nudc ngdm tai Viet Nam nhung mot so
nudc quy dinh khong dugc vugt qua 200 mg/l. Hon
1/3 56 mau c6 ham lugng natri vuot qua gidi han nay.

b) Ham lugng K : ¢6 gia tri rdt nho khi so sanh
voi natri, hon 75 % s6 mau ¢6 ham luong kali <10
mg/l. Hién chua c6 quy dinh v€ giéi han kali trong
nuGc ngam.

¢) Ham Iuong Mg, Ca : thay ddi khi déng déu
vOi nhau (r = 0,71), 103 miu cb téng do cling
(CaCOs3) > 500 mg/l, gidi han cho phép dai véi do
clng téng quat.
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d) Ham lugng F : gin 50 % s6 miu c6 ham luong
vuot tiéu chudn (1 mg/l) cho phép. Diac biet gin 7 %
s6 miu c6 ham lugng > 8 mg/l, c6 thé gay ra bénh
vé xuong (fluorosis). Gia tri 16n nhat do duoc 14
22,52 mg/l tai xa Ninh Sim. Su 6 nhiém flo tap
trung chit yéu & cic xa : Ninh Tay, Ninh Sim, Ninh
Xuan, Ninh Phung, Ninh Than, Ninh Trung va
Ninh Thuong (hinh 5).

d) Ham lugng Cl : gia tri cao nhét do duoc la
7.001 mg/l, ¢d hon 10 % s6 mau vugt qua gidi han
cho phép. Tuy nhién néu so sanh véi ham luwong
clorua tiéu chuan phai ¢ trong khoang 200 - 600
mg/l thi chi ¢ 1/4 s6 miu dat yéu cdu cho nudc
sinh hoat.
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Ghi chu :

@ Thitran Ninh Hoa J
Hinh 5. Ban d6 phan b6 ham lugng flo tai khu vuc huyén Ninh Hoa

e) Ham lugng NO;: gia tri cao nhat do duge 12
454 mg/l. Khoang 20 % s6 mau c6 ham luong vuot
qua gioi han (45 mg/l) cho phép. Thong thudng
nguyén nhan 6 nhiém nitrat 13 do yéu t6 con ngudi
nhu qué trinh tréng trot, st dung phan bon...

f) Ham lugng SO, : gia tri cao nhat 1a 2.515
mg/l, gdp hon 6 14n tiéu chudn chat lwong nudce dsi
voi sulphat. Tuy nhién phédn 16n déu dat tiéu chudn,
chi ¢6 3 % s6 miu vuot qué gidi han cho phép.

Sau khi phan tich, cac két qua dugc dua lén ban
d6 s6 hoa bang cac phan mém GIS (Maplnfo,
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Arcview...). Tir d6 c6 thé thanh lap cic ban dé
danh gia hién trang cla cic yéu t6 nhu cac ion
chinh, cac chi s6 dia hoa moi trudng... Hinh 5 14 vi
du cta ban d6 phan ba ham luong flo tai khu vuc
huyén Ninh Hoa.

3) Su thay dor cia cdc anion va cation chinh
theo mua

Cic miu 14y theo ca mia mua va mia kho,
duge chia 1am 3 nhém theo ham luong téng chat
rin hoa tan :



a) Nhém 1 : ¢6 ham lugng tdng chét ran hoa
tan trong gi6i han cho phép. Co thé thdy trong
nhom nay phdn 1én ham lugng cia cic anion va
cation chinh déu gidm trong mia mua. Tuy nhién
su khac biét giita hai ma khong thé hién 15 rang
(hinh 6a).

b) Nhém 2 : c6 téng chat rn hoa tan vugt qua
gidi han cho phép tir 2 dén 3 14n. Bién do dao dong
clia cac thanh phdn chinh kha 16n. Cic mau
NTO17/NT017-B va NS013/NS013-B khong ¢ su
thay d6i dang k€ trong khi cac mau NS005/NS005-
B va NHO02/NH002-B c6 su tang 1o rét ham lugng
clia natri va clorua (hinh 6b).

c¢) Nhom 3 : c6 ham lugng tdng chét ran hoa
tan vuot qua 4 14n gigi han cho phép. Phén 16n
ham luong cla cation va anion déu ting nhe vao
mila mua, ngoai trir miu NO021/NO021-B ¢6 ham
luong bicarbonat ting manh trong miia mua tir 60
mg/l 1en 385 mg/l (hinh 6¢).

Co thé nhan thay, mic di thanh phin hoa hoc
clia nudc ngdm co bien do dao dong rét 16n nhung
nhin chung chat luong nudc lai thay ddi khong
dang k€ theo mia va ham luong cic thanh phén
chinh ¢6 xu huéng tang trong mua mua.
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4) Su bién doi ham luong cia cac kim loai ning
va nguyén (o' vét

Mic du s3 lugng miu phan tich khong nhiéu,
nhung cic miu dugc 1dy (rdi déu khip cac xi clia
viing nghién ciru.

Qua két qué phan tich co thé chia cac kim loai
thinh 3 nhom theo tiéu chudn chit lugng nudc
ngdm : nhém bi 6 nhiém, nhom khong bi 6 nhi€m
va nhom khong co6 thong tin vé tiéu chuén gioi han.

a) Nhém 1 : bao gém cac nguyén t6 Al, As,
Ba, Cr, Fe, Hg, Mn, Mo, Pb, Se, U. Ding cha y
nhat 13 uranium. Mic du khong cb trong danh muc
tieu chudn chat luong nudc Viet Nam, nhung theo
quy dinh cia WHO va Australia thi hon 40 % s0
méiu ¢4 ham lugng vuot qua mirc cho phép (15
pug/l), 16n nhat dat 148,65 pg/l. Cic nguyén t6 con
lai c6 mic do 6 nhiém khong dang ké, s miu
vuot qua tieu chudn gidi han déu dudi 10 % va chi
vuot tir 2-3 14n (hinh 7a va bdng 1).

b) Nhém 2 : bao gébm cac nguyén t6 Cd, Cu,
Ni, Sb, Zn c¢6 ham lwong déu nho hon gisi han cho
phép (hinh 7b va bang 1).

ONS 015
@NS 015_B
ONX 096
ONX 096_B
« mNP 004
QNP 004_B
B NX 001
ONX 001_B

NO3

Hinh 6a. Su phan bd theo mila him luong cac ijon chinh ctia nhom 1 tai Ninh Hoa

e

Ghi cht (hinh 6a-c) : cAc miu Iy lai vao mia mua dugc danh cung s hiéu va them "B" 0 sau cing
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Hinh 6c. Su phan b theo maa ham lugng cic ion chinh clia nhém 3 tai Ninh Hoa
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Hinh 7a.Su bién ddi ham lugng clia cac kim loai tai Ninh Hoa (bien do 16n)
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Bdng 1. So sanh su bién déi clia cac kim loai véi gidi han cho phép clia Viét Nam va céc nuéc khac (pg/l)

Ham

Cac kim loai

lwong

Al As Ba Cr Fe

Li

Mn Mo Sr ] V Zn Bi

Trungbmh 25,18 4,33 63,06 30,53 218,10 3752 51,03

1547 55022 2324 9,13 7,07 0,06

Lon nhdt 804,70 47 30 329,50 143,50 1058,00 553,00 610, 00 111,94 4721,68 148, 65 55,80 72,70 0,21
Nho nhat 0 05 024 005 099 005 033 005 026 1030 005 0,12 005 0,05
TCVN-1995 50 B0 1005 5000
500 500
WHO 1996 10 70 50 400 70 15
Australm 5 = 5 =
200 70 50 300 100 50 20 3000
1996
Ham Cac kim loai
lugng ¢4 Co € Cu Ga Ge Hg Ni Pb  Sb  Se Sn Th
Trungbinh 027 035 142 255 036 08 031 519 656 008 261 034 135
Lonnhat 158 207 1680 11,60 355 529 192 1932 3620 1,07 2502 200 8, 13
Nhdnhdt 005 005 005 005 005 0,05 005 005 005 0, 05
TCVN- )
10 1000 1 50 10
1995 ...... ihai
WHO 1996 3 6 70 100 2001110
Austrdlla 5 .
2000 1 20 10 k 10
1996 :

¢) Nhom 3 : gdm cac nguyén t6 Bi, Co, Cs, Ga,
Ge, Li, Sn,Sr, Th, V hién chua c6 cac quy dinh cu
thé hodc nghién ctru vé mitc do6 anh hudng cua
chang trong nudc ngam.

KET LUAN

Qua cac két qud phan tich va danh gia co thé
tom luge dic diém dia hoéa nudc ngdm & khu vuc
huyén Ninh Hoa, tinh Khanh Hoa nhu sau :

1) Nube ngdm thudc loai hinh bicarbonat-
clorua natri hoac clorua-bicarbonat natri, thanh
phin nudc ngdm khong co sy thay déi dang ké
gifta mua mua vi mua kho.

2) Chat luong nuée ngdm khong dam béo cho
sinh hoat va bi 6 nhiém bdi nhiéu yéu t6 nhu do
min (chat rin 6ng $0), flo va uranium. DGi voi
uranium cin ¢6 su nghién clru sau hon v€ nguyén
nhan cling nhu ngudn géc 1am tang cao ham lugng
uranium.
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3) Theo thong ke, chi ¢6 hon 40 % sd miu dat
tieu chudn cd vé do min ciing nhr ham luong flo
trong nudc sinh hoat. Do vay cic ving bi 6 nhiém
cin duge quan tam va gidp do trong bii toin cung
cap nudc sach danh cho sinh hoat.

Cung v&i cac phan mém GIS, cac két qua phan
tich ¢6 duoc 12 co sg dit liéu can thiét cho viéc
quan 1y va xtr 1y cic nguén nude tai khu vue Ninh
Hoa trude mat cling nhu lau dai.
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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.

In 2004, 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.

Ngay nhdn bai : 14-12-2006
Truong dai hoc M6 - Dia chdt,
Truong dai hoc Cong nghé Curtin, Australia
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