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ABSTRACT

Hydrogeochemistry characteristics and salinity of groundwater in Quaternary sediments in the coastal zone

of Ha Tinh province

The coastal zone of Ha Tinh contains three main aquifers in the Quaternary sediments, including the upper Holocene (qh2),

lower Holocene (qhl) and Pleistocene (qp). The groundwater is related to three main infiltrate sources of Ca-Na-HCO;, Ca-HCO;
and Mg-HCO; type; marine source with Na-Ca-HCO;, Na-Ca, Cl-Na-HCO; type and mixed source of Na-Ca-HCO;, Na-Ca, Cl-Na-
HCO;s type. The relative concentrations of ions in ghl aquifer and qp aquifer are in the order of (Na*™+K")> Mg*>Ca*" and CI’

>HCO;>S0,*. The highly soluble Mg** and Ca®" discharged from host rock ,participating in the chemical compositions of the

groundwater are much greater than HCO;™ from rain and surface water having (Ca+Mg)/HCOj; ratio higher than 0,5. Other less

soluble ions in soil and silicate salt have an average (Na'+K")/total cations ratio about 0.19. The fresh water distributes mainly in

gh2 aquifer. The qp aquifer is salinized in an area of about 676 km* The TDS concentrations in the groundwater is increased in dry

season as compared to rainy season leading to, decreasing fresh water reservoir in the aquifers strongly effecting the local livelihood

activities and socio-economic development.
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1. Mé diu

Pong bang ven bién Ha Tinh 1a noi tap trung
nhiéu dau moi giao thong quan trong, 1a mot trong
nhitng trung tam kinh té cua mién Trung va dang
ngay cang phat trién manh dya trén cac wu thé vé
cang bién, cong nghiép, du lich, dich vu. ...

Dic thu vé diéu kién tu nhién caa Ha Tinh la
c6 mang song, sudi trong doi day dic véi mat do
trung binh dat 0,87 - 0,9km/km”. Cic dong song
16n déu bat ngudn tir phia tay, tdy bac chay theo
huéng nam, déng nam va do ra bién. H¢ thong
song da phan cat dia hinh vung nghién ctu tao
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diéu kién cho nudc bién xdm nhap siu vao phia
ndi dia, dic biét vao thoi ky khd han kéo dai.
Ngudn nuéc mit ving cira song ¢ nhicu noi di bi
nhiém min, han ché kha ning sir dung.

Nudc dudi dat (NDD) trong cac tram tich Dé
t& vung ven bién Ha Tinh dong mdt vai tro hét sirc
quan trong doi v6i tién trinh phat trién kinh té - xa
hoi cua dia phuong. Nhu ciu vé nudc nhat cap cho
cdc muc dich cong nghi¢p, nong nghi¢p va dan
sinh cua Ha Tinh khong ngimg ting lén, dong
nghia voi viéc tang luong nudc khai thac, nén da
gy stc ép dang ké doi voi chit luong va trit lugng
cac nguon nudc. Ngoai nhitng anh huong cua cac
diéu ki¢n tu nhién, viéc khai thadc st dung nudc
nhat dudi dit trén dia ban chuwa hop ly, khai thac
qua murc vao mua kho han, cac cong trinh khai
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thac NDB duoc thiét ké va xay dung khong ding
k¥ thuat da khién cho nhiéu noi da bi pha v& kha
ning tw bao v¢ cua cac t?mg chira nwéc, lam mét
tinh can bing dong gitra nudc bién va NDD. Diéu
nay co thé lam gia tang dién tich bi nhiém min va
thu hep thé tich phan nudc nhat, dic biét 1a nudc
trong cic trim tich D¢ tr. Viéc nghién ciru danh
gia dac diém thuy dia hoa va thyc trang nhiém mgn
d6i véi NDP nhim dua ra dinh hudng khai thac s
dung hop Iy va ngan chin nhiém min 1a rat cap
thiét, c6 y nghia thuc tién to 1om.

2. Pic diém dia Iy tw nhién viing nghién ctu
2.1Vitri dia ly

Vung dong bang ven bién Ha Tinh duoc xic
dinh tir vi tuyén 18°46> dén 17°57° vi bic va tir kinh
tuyén 105°33° dén 106°30° kinh dong; phia bic 14
song La; phia dong tiép giap véi Bién Dong co
duodng bo bién dai khoang 137km; phia tay la phan
dién tich vung trung du dén murc dia hinh +25m; va
phia nam bj chin bsi Péo Ngang - mdt nhanh
Hoanh Son cua day Trueong Son.

Pham vi cia dong bing ven bién Ha Tinh co
dién tich khoang 1.500km”, trai rong trén 6 huyén
thi gom: huyén Nghi Xuén, thi x4 Hong Linh, huyén
Loc Ha, huyén Can Loc, huyén Thach Ha, thanh phd
Ha Tinh, huyén CAm Xuyén va huyén Ky Anh.

Vung nghién ctu ton tai hai dang dia hinh
chinh 13 dong bang tich tu phu sa tir song va san
pham trén cung cua vo phong hoa da goc chiém
17,3% va dong bang ven bién duoc hinh thanh boi
cac tram tich da ngudn goc (trdm tich gi6, aluvi
bién va lyc dia) chiém 12,7% dién tich dat tw nhién
(Cuc Pia chat va Khoang san Viét Nam, 1997,
Nguyén Vin Dan va nnk, 1996). Pong bang phan
b6 dudi dang dai kéo dai song song véi b bién,
hep vé chiéu ngang, bé mit dia hinh khong bing
phang, bi chia cit boi cac con song, dién hinh c6
song La, song Nghen, song Ha Vang, song Cai,
song Rac, song Vinh,... Tir bic vao nam, dién tich
vung nghién ctru bi thu hep dan, chiéu rong trung
binh khoang 4-5km, cao do khoang tir 5 dén 6m
(hinh 1).
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Hinh 1. Vi tri dia Iy va cac diém khao sat ving nghién ciru (Cuc Pia chat va Khoang san Viét Nam, 1997; Nguyén Vin Dan va nnk,

1996; DB Trong Su, 2001)
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2.2 Ddc diém dia chit va dia chit thiiy vin

Trong vung nghién ctru ton tai cac thanh tao
truéc P& tir nguén goc magma (g) va Carbon -
Permi (Hé ting Béic Son, C-Pbs) v6i thanh phan
thach hoc chu yéu 1a da voi phan 16p day dén dang
khoi, phan b ¢ phan ria ven bién; cac thanh tao
Trias (H¢ ting Pong Trau, T-dt) chi¢u day khoang
700 - 800m, thanh phan thach hoc gom cudi két
thach anh, cuoi két, tuf, bot két, da phién sét, ryolit
(phan trén) va cat két xen bot két, da phién sét
(phﬁn dudi) (Cuc bia chat va Khoang san Viét
Nam, 1997) phan bd siu trong luc dia; tiép dén 1a
thanh tao Neogen (H¢ téng Khe B6, NKkb) nam 16t
day cua cac trim tich D¢ tir, chiéu day khoang 100
- 300m v6i thanh phan dat da gom cuoi két, soi
ket, cat két, bot ket.

Céc thanh tao D¢ tir gdbm nhiéu ngu6n gdc khac
nhau: (1) H¢ tang Pleistocen (Q;) nam ngay trén
cac da goc 14 cAc trAm tich co cac nguon goc song,
1di, bién, dAm lay, thanh phan gom cuoi soi chuyen
Ién soi, cat, sét, b6t ngudn goc song - bién voi
thanh phan chu yéu la S01i, san, cat, cat pha sét, bot
bi laterit hoa va ngudn goc song voi thanh phin
gom cudi, soi, cat; (2) H¢ tang Holocen (Q,) c6
tram tich bién - dim lay gom cat, cat pha va bot sét
¢ trén, cudi, 501 san, cat pha & du’(n nguon goc
aluvi bai boi gom cat, cat pha va nguon goc do gio

v6i thanh phan chi yéu l1a cat va (3) Tram tich Dé
tir khong phan chia (Q) gdm cudi, soi, cat, sét.

Trong vung nghién ciru, cic tram tich Pé t
duoc phan chia thanh hai tAng chita nuéc chinh 1a
tang chira nuéc Holocen (gh) va tang Pleistocen
(qp), theo thanh phﬁn thach hoc va mmrc do chira
nudc, tﬁng chira nwdc Holocen dugc phan thanh 2
tang chira nudc trén (qh2) va tang chira nudc dudi
(qhl) nhu sau:

Tang chira nudc Holocen trén (gh2) thudc loai
khong 4p, phan bo thanh dai kéo dai theo bd bién
tir huyén Nghi Xuan dén huyén Ky Anh rong tir 1 -
2km dén 5 - 6km, dién phan bd khoang trén
500km’. Thanh phan dat da chira nudc 1a cat hat
nho dén tho, chiéu day ting dan vé phia bién dén
do sau 25m, trung binh 13m. Muc nudc ngém co
xu huéng Lip lai bé mit dia hinh, thuong gip ¢ do
sau 4 - 5m, c6 duong phan thiy chay qua phan
trung tam cua dong bang. Nudc van dong tir trung
tam ra hai phia: phia dong thoat ra bién va phia tay
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chay ra hé thong song subi dia phwong. Dong thai
NDD phian phia dong chiu tac dong cua thuy tricu,
bién do co thé dat t6i 0,5m, ngoai ra, chung con
bién doi theo muia véi chénh léch muc nudc giita
mua mua va mua kho tir 0,3 dén 5.2m. Két qua thi
nghiém trong 19 cong trinh cho thay, ty hru lugng
16 khoan <0,51/s.m chiém 54%, tir 0,5 dén 11/s.m
chiém 27%), mic do chira nudc duoc xép loai tir
trung binh dén ngh¢o (Cuc Dia chat va Khodng san
Viét Nam, 1997; Nguyén Vin Dan va nnk, 1996).

Tang chita nudc Holocen dudi (ghl) gom céac
tram tich hat tho co ngudn goc song (aQ;'™), bién
dam lay (mbQ,'), song bién (amQ,'?) va bién
(mQ,'?), thanh phan da dang: cat hat min, hat
trung, hat thd chira nhiéu di tich hiru co, phan day
c6 noi gip san, soi. Thuong trong cac 16 khoan &
vung dong bang bat gip cac 16p cat, bun cat, bun
sét nim xen k& nhau véi chiéu day mot vai mét
dén 5 - 6m. Tuy nhién, ving phia dong Quoc 16 1A
thuoc dia phan cac xa Thach Hoi (huy¢n Thach
Ha), Cim Hoa, CAm Yén, Cam Nam, Cim Long,
Cam Phuc (huyén Cam Xuyén) phat hién 16p cat
kha day dat toi 20m. Tang chira nudc khong 16
trén mit, bi phu hoan toan boi cic thanh phan hat
min hon nhu sét, sét pha phia trén va nam tryc ticp
trén 16p sét loang 16 bi laterit hoa rat manh cua hé
tang dudi. Tang chira nudc phan bd ¢ do sau 0.5 -
9,0m nhung phat trién khong lién tyc ma tao thanh
nhitng khoanh, nhitng dai riéng bi¢t. Vung trung
tam dong bang & Cam Xuyén, Thach Ha 13 noi cé
khoanh 16n hon ca vé bé day va dién tich. Chicu
day trung binh cua tang ghl khoang 20m.

Luu lwong cac 16 khoan trong tang qhl dat tir
0.431/s (16 khoan CK28 - Ky Thinh, Ky Anh) dén
3,131/s (16 khoan CK1 - Cam Long, Cam Xuyén)
duoc xép vao loai chira nuéc trung binh. Tang qhl
co ‘quan h¢ thuy Iyc véi tng qh2 va voi cac song
sudi chay qua. Nguon cung cap cho tang l1a nuoc
mua (duogc tham xuyén qua cac 16p ciach nuoc yeu
va qua cic giéng dao) va tr cac song subi. Mién
thoat 1a cac song sudi, cac ting chita nudc lién ké
va bién.

- Tang chita nu6c qp gom cac tap hop hat tho
c6 nguon goc song (aQ,>?), song bién, song li
(amQ,', apQ;'?). Thanh phan gom cat hat nho,
trung thd (I6p trén) va cudi, séi, san (I6p dudi).
Phan 16n dién phan bd bi phu boi cac trim tich tré
hon. Nhiéu noi nim tryc tiép 1én nén da goc.
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Tuong tu nhu ting chira nudc qhl, tang qp phan bb
kha rong rai nhung khong lién tuc, duoc tao thanh
trong nhung long chao, thung lung rong o vung
dong bang va doc theo cac song, sudi co.

Do sau bat gip tang qp nho nhat dat 6,0m tai 16

khoan BV207 (vung Bii Vot) va sau 61,70m & 16
khoan V123 (ving Xuan Vién). Chiéu day nho
nhit dat 3,0m & 16 khoan HK30 (thanh phd Ha
Tinh); 16n nhat 33,5m ¢ 16 khoan HK28 (Thach
Long). Phan bo theo chiéu sau cua tang chira nudc
qp duoc chi ra trén hinh 2.

Hinh 2. Mit cdt dia chét thuy van theo tuyén AB (Cuc bia chét va Khoang san Viét Nam, 1997; Nguyén Vin Dan va nnk, 1996)

Luu luong cic 16 khoan tir duf(ri 0,51/s dén
13,731/s, trung binh dat 5l/s dwoc xép vao loai
chtra nudc rat giau ¢ ving Cam Xuyen) dén trung
binh ¢ cic vung con lai. Nguon cung cap cho tang
ap 1a nwéc mua, song sudi, cac ting chira nudc da
gdc tiép xtic & bén suon, cac tng chira nudc nim
trén thong qua cac “cira s6” dia chat thuy vin;
mién thoat 1a song, bién (Cuc bia chit va Khoang
san Viét Nam, 1997, Nguyén Vin Pan va nnk,
1996).

3. Phén tich ddnh gid dic diém thay dia hoa
nuwdc dwdi dat

Bing viéc st dung két qua khao sat thanh 1ap
ban do dia chat thuy vin, va cac cong trinh nghién
ctru vé NDD khu vic Ha Tinh, trong d6 cac so liéu
duoc hé théng ¢6 chon loc theo két qua phan tich
miu nudc trong thoi gian tir nim 1988 dén nay
1am co s¢ danh gia dic diém thuy dia héa va xam
nhap min NDD vung nghién ctru.

St dung s liéu phan tich nudc song va NDD
trong cac tang chita nudc qh va qp trong nim 2013
va 2014 1am doi sanh véi cac két qua cé tir trudc
vOi téng sO mau trong téng chira nude gh la 186
mau va tang qp 1a 235 mau. Cac mau nudc chu yeu
lay trong cic giéng dao va gleng khoan tay o
nhitng d9 sau trung binh 5m trong ting gh va 25m
trong tang qp. Thanh phin hoa Iy cua nudc duge

xac dinh gdom cac chi tiéu do pH, Na’, K*, Ca™,
Mg*, CI, HCO5, SO,* va TDS (do tong khoang
hoa). Céac két qua duoc tong hop, thong ké va xac
dinh theo gia tri 16n nhat, nho nhat va trung binh
nhiéu nim. Ngoai ra, mot s6 chi s6 dic trung thuy
hoa dugc xac dinh nhim 1am ting do chinh xac khi
nghién ciu vé ngudon goc va loai hinh héa
hoc NDP.

Trén co so nghién ctru sy bién dong gia tri
TDS va nguﬁn géc cua cac loai nwdc, thyc trang
phan bd min, nhat dugc danh gia theo diéu kién:
NDD nhat khi TDS<1,0g/l; lo0 va man khi
TDS>1g/1.

Qua sd lwong mau phan tich va thu thap lya
chon 34 mau dai dién cho cac khu vuc thudc ving
nghién ciru, vi tri ldy mau duoc thé hién trén hinh
1. Thanh phn héa hoc dugc biéu dién trén do thi
Piper (Piper, 1944) theo don vi phan trim dwong
luong nhu trén hinh 3 Nguyén Kim Cuong, 1991;
Fetter, 1993; Kim, 2003).

3.1 Quan hé ion va dic diém thiy dia héa nwéc
dwai dat

Tu biéu db Piper (hmh 3) cho thay, phan 10'n
cic mau nudc trong tang qp thé hién nguon gdc
bién va lién quan dén bién (khoanh 1), phan con lai
¢6 lién quan dén nuéc mua, nudc mit (khoanh 2)
va nuéc hon hop (khoanh 3).
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Hinh 3. Biéu db piper biéu dién thanh phin hoa hoc nuée duéi

dit ving nghién ctru

Bang 1. Thanh phin hoa hoc nudc duéi dit ving nghién ciru

Nudc co ngudn goc nudc mit va nudc mua
thuoc vé tang gh gdm cac loai hinh héa hoc Ca-
Na-HCO;, Ca-HCOszva Mg-HCO;, CI-HCO5
(diém mau HK18, STK1034, STK1022B....) cha
yéu gip trong cac trim tich ngudn goc song va
song bién an va ame d?)ng nghia vdi sy hinh
thanh NDD lién quan dén qua trinh ngim,thanh
phan cation chu yéu 1a calci, natri hodc bicarbonat.
Do pH thay doi tir 6,67 dén 8.5, gia tri thuong gip
trong khoang 7.0 - 7,8. Gia tri TDS thuong nho
hon 500mg/1 (bang 1).

o N Thanh phan héa hoc (mg/l)
S6 hiéu mau pH

TDS Na K Mg Ca Cl SO4 HCO3
CK1 83 140 27 0,6 6,06 16,03 42,54 14,41 5492
CK11 7.3 97 92,8 2,1 4,64 10,94 109,54 36,69 67,12
CK20 7.4 150 36,3 1,1 2,07 13,61 36,37 40,78 36,61
CK27 5,7 140 40,9 0.8 4,66 6,55 67,53 10,47 24.41
CK28 8.7 2140 698,97 1.4 48,47 49,24 949,35 221,61 274,59
CK3 52 6800 2000,8 1.8 185,6 33475 4076,75 188,13 18,31
CK31 6 40 0,184 0,1 0,094 6,6 17,72 58,2 18,31
CK5 8,5 500 121,18 1.5 19 383 90,4 108,45 195,26
CK8 8,7 900 181,67 2,7 34,84 91,86 280,05 137,6 213,57
CK9 8,5 330 100,02 2,1 9 9,14 32,86 82,08 140,36
CN2 7,5 93 18,53 0,5 2.4 12 21,3 0,13 58,56
He 7.1 2200 478,92 2,6 73,84 98,24 968,49 154,32 70,17
HK18 7 280 15,35 1.5 3 49,5 22,69 10,09 158,65
HK20 8.4 3130 605,18 1.6 247,96 211,91 2016,1 2,88 42,1
HK29 8.4 4690 1266,1 0,7 95,42 22745  2801,02 31,4 189,15
HK30 6 4890 717,77 1.5 366,32 490,89  2811,19 414,26 24,41
HK33 7.5 540 109,99 2.2 16,56 32,74 14537 54,7 231,87
STK1022B 7.4 250 30,49 1,7 8,51 22,04 12,41 9,61 161,7
STK1034 7.6 70 5,45 1,1 0.3 12,73 5,61 427 42,71
STK1054 6,3 7950  2256,91 2,5 232,73 41373 4573,05 307,44 158,65
STK252 6,9 1580 236,21 1.6 57,63 254,89 912,27 31,12 85,43
TK10 8,3 400  1388,47 1 3,21 12,84 116,98 54,94 129,14
TK11 7.5 1330 359,83 1,1 52,48 68,29 727,25 81,84 73,22
TK13 8,3 2680 865,56 1.2 19,16 140,44  1466,42 100,96 152,55
TK14 7.5 4420 952,73 1,7 319,56 23873 256626 321,85 36,61
TK16 8.3 6750  1671,82 0,9 421,82 301,94  4168,71 165,18 152,55
TK17 8,3 4320 108137 2,5 164,65 256,29  2440,56 132,51 97,63
TK20 6,7 60 193,37 1.3 5 4,01 164,49 1716 27,46
TK4 7.5 100 28,28 1.8 2,79 46 17,12 17,67 54,92
TK7 7.5 4860 948,61 2.8 183,21 30545  3263,63 111,48 79,32
TK9 7,5 8600  2514,96 22 190,47 504,36 5140,25 219,78 42,71
V122 6.7 2280 644,53 1.4 98,2 126,59  1368,59 112,5 97,63
V123 7 1180 44827 0.6 17,7 19,08 436,11 106.8 509,5
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Loai hinh hén hop phan bé véi dién tich 16n
trong cac traim tich mvQ,’, amQ,’, mQ,* thudc
tang chira nuéc qhl, c6 thanh phan cation chu yéu
14 natri, calci, loai hinh hoa hoc cua nudc thuong &
dang Na-Ca-HCO;, Na-Ca, Cl-Na-HCO; (miu
CN2, CK1, CKS5, TK4,...). b6 pH thudng gip
trong khoang 7-7,3, nudc thudc loai trung tinh, gia
tri TDS bién doi tir 90 dén 1.500mg/1.

Theo miligam dwong lwong trén lit miu (meq/1)
ty so6 Ca’’/Mg*" cho thiy, ham luong ion magie
trong da phan cdc mau 16n hon calci (hinh 4d),
khoang dao dong tir 0,3 dén 0,96 meq/1 (trung b1nh
0,57 meq/l), diéu nay thé hién nuéc c6 ngudn goc
bién (bang 2).

Bang 2. Dic diém céc chi s6 thily hoa ctia nudce duéi dit ving

nghién ctru

Ngu6n nude rCa? /tM g2+ SO /Cl"  Na'/rHCO;
Nguon nude
mua, nudc >1

mat

>0,2 <2

E‘%‘m“ e <1 <02 >2
ién

Nuée dusi dat
vung nghién
ctru (khoang
gia tri/trung
binh)

0.3-0.96 0.001-0.83
0,57 0,18

0.26-289.81
30,63

Moi quan h¢ gitra ham luong Na' v6i CI' (hinh
4a) chi ra rang, da sO cac mau nwoc trong vung
nam trén duong don vi 1:1 thién vé giau chlor.
Nudc thudc loai hinh chlorua, dién hinh 1a C1-SO,,
CI-HCO:; lién quan dén ngudn goc bién, chi c6 mot
s0 mau nhue TK10, CK27, CK28 nam dudi dudong
don vi thudc loai nudc sunphat hodc bicarbonat
nguon goc luc dia.

Tuong ty nhuw vay doi véi ty sO giita
Na'/HCOs™ ciing nhan thiy phan 16n mau nudc
thién vé& do giau ion natri hon (hinh 4b) véi gia tri
trung binh dat 30,63meq/1 (bang 2). S6 mau con lai
nhu HK18, 1022B. 1034, TK4, CN1 nim dudi
duong don vi cé biéu hién nudc co6 ngudn goc tir
nudc mua, nudc mat. Trong hinh 4¢ cho théy, cac
mAu nudc trong ting qp c6 ham luong CI' noi troi
hon SO,> chimg t6 nuéc c6 ngudn goc bién véi

gid tri SO,”/Cltrong khoang 0,001-0.83, trung
binh 0,18 (bang 2).

Moi quan h¢ giita cac ion phan I6n dién ra theo
huéng (Na™+K")>Mg*">Ca " va CI>HCO5>S0,~
. Nhu vay co thé thdy rang, nudc trong cic tram
tich D¢ tir (ma chu yéu 1a ting chita nuéc qp) chiu
anh huong 16n cua nudc bién: Py pH dao dong
trong khoang 16n tir 5,2 dén 8,7; gia tri TDS c6 thé
dat trén 12.000mg/1 (vung Thach Khé).

Tir nhitng phan tich, danh gid néu trén, c6 thé
nhan dinh ring, NDD ting gh phan 16n duoc cung
cap boi nudc mit va nuéc mua, trong khi ting qp
nudc thién vé ngudn goc bién.

Céc trAm tich Pé t& ving ven bién Ha Tinh
phan bb trén cic hé tang da goc, co thanh phan
thach hoc chu yéu 1a d4 voi, granit, ryolit,... co thé
anh huong dén thanh phan héa hoc cuia NDD qua
qua trinh hoa tan, rra lia. Nham nghién ciru danh
gia ham lwong cac ion Ca va Mg cé mit trong
NDP ving nghién ciu co thé s dung ty so
(Ca+Mg)/HCOs. Ty s6 nay thuong >0.5 trong
treong hop trdi cua qua trinh hoa tan cac khoang
tir calcit, granit, biotit, vao NDD (Sami, 1992).

That vay, mdi quan hé gitta chung trén bicu do
4f cho thiy, ham lwong ion Ca+Mg nim trén
dudng don vi 1:1, diéu do cho thay, qua trinh hoa
tan cac da goc c6 mit trong khu vuc dién ra kha
manh va tham gia vao thanh phan NDD véi toc do
16n hon cua ion HCOj3 tir nirdc mura, nwdc mat.

Cung vdi qua trinh xam nhap man va vi¢c khai
thac nuéc qua muc ciing dan dén lam ting ham
lwong cac ion calci va magie trong NDD. Mot s6
ving c6 dong mit va dong ngam 16n thi ham luong
cac ion calci, magie thap hon nhu ¢ cac khu vuc
ven song La, song Ha Vang, song Nghén (miu
CK2, TK9, TK14, 1054, HK20, HK30,...).

D6i véi mot so thanh phan vat chat khac nhu
dat hodc cac mudi silicat it hoa tan trong NDD,
diéu nay duogc thé hién qua ti s6 (Na'+K")/Tong
cation, ti so nay rat nho khoang tir 0,1 dén 0,51,
trung binh 13 0,19 va duoc thé hién trén hinh 4e.
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Hinh 4. D4 thi Catter biéu dién quan hé giita ham lugng cac ion trong nudc dudi dit ving nghién ciru

3.2. Thuc trang phin bé mdn, nhat NDD

Pé danh gia thyc trang nhiém min NDD trong
cac tram tich B¢ tir ving ven bién Ha Tinh co thé
st dung ciac h¢ sb thuy hoéa didc trung va gia tri
TDS cua cac tang chira nudc, tir d6 xac dinh mirc
do anh huwong cua cac nhan t6 dén ham Iuwgng cac
ion co trong NDD (Hoang Van Hung, 2004).

NDD trong ting qh2 c6 dién phin bd rong trén
hau khip dién tich nghién ctru va c6 ham luong
TDS trong khoang tir 0,1 dén 1,0g/1 (tirc 1a xép vao
loai nuéc siéu nhat dén nhat) v6i thanh phan chinh
gém chlorua, bicarbonat, natri va calci. Nguén
hinh thanh chu yéu cua ching tir nudc mwa va co
quan h¢ thiy luc véi nudce hd, nudc song. Trong
d6, nudc trong dai cat ven bién cé gid tri TDS
trong khoang 0,1 - 0,8g/1, trung binh 0,3g/1.

NDD trong tang qhl thudc loai tir rat nhat dén
lo, trong d6 cac vung phia | bic, phia nam va vung
ven ria, theo tac gia bai viét 1a nhing noi c6 diéu
kién trao doi nudc manh va vung gan mién cung
cap nudc thude loai rit nhat véi thanh phan chinh
gf)m chlorua, bicarbonat, natri, calci.

Cac ving trung tam dong bing (cac huyén
Thach Ha, Can Loc) nudc ,thu{)c loai lo, gia tr1
TDS trong khoang tir 1,0 dén 3,0g/1, thanh phan
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chinh trong nuwdc 1a chlorua, natri, magie.

Do dic diém tang chira nudc ghl vira nim
nong véi 16p cach nudc (amQ-'~) bén trén mong
(c6 noi chi day 0,5m), vira c6 hé thong song ngoi
tiép gidp voi bién nén qua trinh xAm nhap min
dién ra kha manh. Cac mau nudc doc theo céc
song co ham luong TDS >1g/l (nudc lo dén min)
v6i khoang cach tinh tir bién vao sau trong dat lién
theo song Gia Hoi (CAm Xuyén) khoang 12km va
song Cai (Thach Ha) 1a 22km.

NDD trong tang qhl it phong phu hon vé 6
lwong va han ché ve chat lugng, nén it co ¥ nghia
trong viéc cung cap nudc 16n, tuy nhién né van la
nguon chu yeu phuc vu cho dan sinh ¢ trung tim
dong bang cac huyén buc Tho, Can Loc, Thach
Ha, Cim Xuyén, Ky Anh khi khong c6 cac ngudn
khac thay thé. O nhitng ving khong bi nhiém min
nguoi dan thuong khai thac nude bang cac giéng
dao hodc cic gicng khoan sau vao 1ép cat, noi co
Iru lwong va chat lugng nudc ot hon.

Ddi véi ting chira nudc qp, cic mau nudc co
ham lwong TDS >1,0g/l chiém dén 86% tong sb
mau phan tich v&i chat lwong nudc thay dbi tir siéu
nhat dén min va c6 mit hiu nhu du loai thanh
phﬁn tr chlorua, bicarbonat, calci dén chlorua,
natri (hinh 5).
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Hinh 5. So db phan bé ham lwong TDS trong nudce dudi dat tang qp (Cuc Dia chit va Khoang san Viét Nam, 1997)

Phan phia bic khu virc nghién ciru, NDD chiu
tac dong cua nudc bién do qua trinh lan truyén
min vao cic song, khu vuc déng béng tr xa Xuan
Truong (Nghi Xuan) qua thi tran Pirc Tho dén thi
trin Pho Chau (Huong Son), nudc trong ting qp
d4 bi nhiém miin thanh mot dai dai doc theo song
La va song Ngan Pho véi dién tich khoang
174km’.

Phan dién tich trai dai tir ving dong bang Can
Loc, Thach Ha dén Cam Xuyén v&i dién tich trén
523km’ va ving Ky Anh 70km® nuc trong tang qp
bi nhiém min. Nguyén nhan chinh 14 do ting chira
nudc tiép xic voi nuéc bién ¢ dudi sau va qua cac
con sdng ven bién nhwr song Ha Vang, song Rac va
song Vinh. Gi tri TDS 16n nhat gip ¢ mot s6 16
khoan nhu TK11 (Thach Khé) 1a 12,32g/1, 16
khoan H6 (Thach Ha) 1a 12,01g/1. Vung trung tdm
dong bang thudc huyén Thach Ha va thanh pho Ha
Tinh c6 ham luwong TDS 1én hon so vdi cac vung

khac. Vao miia kho han, nhiéu khu vuc nhu Thach
M§ (Thach Ha), Cam Théng (Cam Xuyén) va Ky
Khang (Ky Anh) c6 ham lugng TDS tang cao hon
so v4i mua mua.

4. Két lujn

Tram tich D¢ tir ving nghién ctru ton tai ba
tang chira nudc chinh 1a tang qh2, ghl va gp. NDb
¢6 lién quan dén cac ngudn goc 1a (1) ngudn goc
thAm voi cac loai hinh héa hoc Ca-Na-HCO;, Ca-
HCO;va Mg-HCO; phan bd phin 16n trong tang
qh2, nuéc co ham lugng TDS<1g/l; (2) nguon goc
bién véi loai hinh héa hoc dién hinh 1a Na-Ca-
HCO;, Na-Ca, Cl-Na-HCO;, mbi quan hé giita
cic ion phian 16n dién ra theo hudng
(Na'+K")>Mg>">Ca*" va CI>HCO5>S0,”, gia tri
TDS bién doi tir 90 dén 1500mg/1, phan bd & tang
ghl va phan I6n dién tich tang qp: (3) ngudn goc
hoén hop véi cac loai hinh Na-Ca-HCOs, Na-Ca,
Cl-Na-HCO; thuong phan b6 ¢ ving ctra song ven
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bi‘én, vung chuyén tiép gitta trung du va
dong bang.

Murc do hoa tan cac da goc, dién hinh 1a ham
lwong cac ion Ca va Mg dién ra kha manh va tham
gia vao thanh phan NDD véi toc do 16n hon cua
ion HCO; tr nudc mwa, nudc mat, ty )
(Ca+Mg)/HCO; thuong dat trén 0,5. Cac vat chat
khac trong dat va cic muodi silicat it hoa tan trong
NDD véi ti so6 (Na™+K")/Tong ion dat trung binh
0,19.

Nudc trong ting qh2 da phan thudc loai siéu
nhat dén nhat. Phan I6n dién tich phan bo ctia ting
gp bi nhiém min chiém khoang 676km”. Ham
luong TDS trong NDD vao mua khd thuong ting
cao hon so v&i mua mua lam giam dién tich chira
nudc nhat gay anh huong khong nho dén cac hoat
dong dan sinh va phat trién kinh té, xi hoi cua
khu vuc.

L&i cam on

Tac gia xin trin trong cam on su cho phép s
dung tai liéu trong khuon kho dé tai thugc 7 hudng
wu tién ma s6 VAST05.05/13-14 cua Vién Han
1am Khoa hoc va Cong ngh¢ Viét Nam.
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