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TOM TAT

Dé danh gia kha nang tw bao vé ctia nudc ngam tac gia st dung hé théng
DRASTIC, la hé théng st dung 7 yéu t6 lién quan dén su di chuyén va phéan tan
cua chat ban vao nudc ngam: Chiéu sau muc nudc ngam, lugng bd cap, thanh
phéan dat d4 tang chtta nudc, thanh phan dat da 16p phu, dd déc dia hinh, déi
thong khi va tinh thdm ctia ting chtra nwde. Trong mbi yéu t6 co xét dén mikc do
tdc dong nhiém ban va vai tro ctia chung trong hé thong. Két qua nghién ctu, tac
gia da xac dinh dwoc chi s6 DRASTIC (DC) bién d6i tir 78 dén 178 va chia thanh 5
vung la: Vung c6 kha nang tu bao vé rat t6t (DC < 90), vung c6 kha nang tu bao vé
tot (DC =90 - 110), vung cé kha néng tw bao vé trung binh (DC =110 - 130), vung
¢6 kha nang tu bao vé kém (DC = 130 - 150), vung c¢6 kha ning tw bao vé rat kém
(DC > 150).

T khoa: DRASTIC, kha nang tu bao vé, nudc ngam, tang chita nude.

1. MO PAU

Viéc danh gia kha nang ty bao vé ctia cac tang chita nudc da duoc nhiéu nudc,
nhiéu tac gia trén Thé gidi va Viét Nam dwa ra, nhu: Danh gia thoi gian phan te chat
ban dén tang chua nudc; danh gia theo chiéu day 16p cach nudc va quan hé gitta cot
cao muc nudc ngam véi muc ap luc; danh gia theo chiéu sau phan b6 cua nudc dudi
dat va chiéu day 16p phu thim nudc kém; danh gia theo so d6 DRASTIC (danh gia
theo 7 yéu t0 tu nhién cua tang chira nudc).

Nhin chung, mdi phuwong phap déu c6 nhitng wu diém va khuyét diém trong
két qua danh gia, nhung c6 chung mot muc dich la xac dinh duoc nhiing vung dac biét
nudc dudi dat c6 kha nang dé bi nhiém ban, tir d6 c6 thé dwa ra cac giai phap hitu hiéu
dé€ phong ngtra, bao vé ngudn tai nguyén nudc dudi dat. Trong s6 cac phuwong phap
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néu trén, phuong phap danh gia kha nang tu bao vé cua nwdc dudi dat theo so do
DRASTIC c6 nhiéu wu diém hon hén cac phuwong phap khéc, do da két hop dwoc nhiéu
yéu to tw nhién lién quan dén tang chita nudc, vi vay da dugc tng dung khé rong rai,
cting nhu duoc nhiéu tac gia trén Thé gioi va Viét Nam stt dung d€ danh gia kha nang
tw bao vé cua nudc ngam cho cac khu vuc khéc nhau va duge cong bd trén nhiéu tap
chi [5, 6, 7].

Tai khu vic dong bang ven bién Lé Thuy - Quang Ninh, tinh Quang Binh
nguon nudc dang st dung chu yéu cho sinh hoat va san xuét la nwdc ngam, tuy nhién
qua két qua diéu tra cho thdy mot sd giéng chét luong nuwdec ngam cé xu hudng bién
dai xdu theo thoi gian. Chinh vi vay viéc danh gia kha nang tu bao vé ctia nwdc ngam
tai khu vuec la co s¢ rat quan trong trong viéc dinh hudng bao vé, khai thac bén viing
nguon nudc ngam phuc vu cho sinh hoat, san xuat.

2. PHUONG PHAP PANH GIA

Hé thong DRASTIC, 1a phuong phap danh gia kha nang tu bao vé ctia nudc
dudi dat do EPA (Environmental Protection Association) thudc Hiép Hoi Dia chat thuy
van nudc My dé xudt vao nam 1980 va da duoc ap dung tai cac nuwdc My, uc, Thuy
bién... Day 1a hé thong gom 7 chir cai dai dién cho 7 yéu t6 dung d€ danh gia kha nang
nhiém ban khac nhau 1a:

D - Depth: Chiéu sdu myc nuwdc ngam, tinh tir mat dat.

R - Recharge: Lwong bo cap hang nam cho nwéc ngam.

A - Aquifer: Thanh phan dat da tang chita nude.

S - Soil: Thanh phan dat da 16p phu (dén chiéu sau 1,8m tinh tir mdt dat).
T - Topography: D6 doc dia hinh mat dat.

I - Impact of vadose zone: Anh hwong ctia d6i thong khi.

C - Conductivity: Tinh thdm cta tang chira nudc.

Moi yéu t& trong cac yéu td trén duoc phan vung, danh gia va dinh luong bang
tri s6 (di€m) tuy theo mitc dd tdc dong nhiém ban cho nwdc ngam. Cac yéu t& thanh
phan duoc xép chong 1én nhau va lay tong diém dé danh gia kha nang tu bao vé, c6 xét
dén vai tro tac dong cua tung yéu t6. Cu thé:

- Tly theo vai trd tdc dong ctia timg yéu t& néi trén déi véi nhiém ban ma c6 hé
s0 khac nhau trong tong diém danh gia (bang 1).

130



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 11, S8 1 (2018)

Bang 1. Hé s6 mtrc d quan trong cua cac yéu t6 anh huong (do Aller L., Bennett T., Lehr J.H.,
Petty R.J va Hacket G. dwa ra nam 1987) [5, 6, 7]

Yéu to Ky hiéu Hé s6
Depth: Chiéu sau dén muc nude dudi dat, tinh tir mat dat. D 5
Recharge: Luong bo cap hang ndm cho nudce dudi dat. R 4
Aquifer: Thanh phan dat da tang chira nudc. A 3
Soil: Thanh phan dét d4 16p phu S 2
Topography: Do doc dia hinh mat dat. T 1
Impact of vadose zone: Anh huong ctia d6i théng khi. I 5
Conductivity: Tinh thdm ctia tang chita nudc. C 3

- Mbi yéu t6 tly theo mirc dd gay nhiém ban ma cho diém. Tai khu vic do mukc
dd nghién cttu va tich da dang ctia cac yéu t6 can danh gid, ching t6i danh gia bac
diém cho tirng murc d§ ctia cac yéu td tir 1 dén 10. Biém 1 nwdc ngadm c6 kha nang tu
bao vé tot (it nhiém ban nhat), con diém 10 nudce ngam c6 kha nang tu bao vé kém (dé
nhiém ban nhét).

- Chi s6 DRASTIC (DC) dwgc danh gia theo cdng thirc sau:
DC=Di.D2+Ri.R2+ A1.A2+ 51.52 + T1i. T2 + [ + Ci.C2
Trong do: 1- Hé s6 danh gia cho yéu t6 twong tng.

2- Bac diém cho timg mtc d6 trong yéu to.

3. NOI DUNG PANH GIA

Trén co so cac tai liéu da nghién ctu trude day [1, 2, 3, 4]; két hop véi cac
nghién cttu thuce t€ khu vuc, chung t6i xay dung cac 16p ban do6 va danh gia di€ém cho
cac yéu to, cu thé:

3.1. Chiéu sdu dén myc nudc ngdm (D - Depth)

Trong qua trinh xam nhap cua chat ban vao tang nuwdc ngam thi déi thong khi
o tac dung nhuw mot bé loc, chiéu day 16p loc cang 16n sé co tac dung ngéan gitr tot cac
chat ban. Khi chiéu sdu dén muc nudc ngam tinh tir mat dat cang 16n thi mée do nhiém ban
nudc duoi dat cang han ché€ (nudc ngam cd kha nang tu bao vé t6t) va nguoc lai. Theo két
qua quan trac murc nwedc 80 giéng tai khu viee nghién ctiu trong thang 2 nam 2017, chiing i
da xac dinh dugc muc nwde dudi dat tai khu vuc bién doi tir 0,30 - 8,0 m va chia thanh 5
vung cd chiéu sau muc nudc duwdi dat tuong dong nhau d€ danh gia diém twong ting (bang
2, hinh 1).
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o = 50 16 2 *os

Hinh 1. So d6 phan vung danh gia chiéu sdu muc nudc ngam (D- Depth)

Bing 2. Thang diém danh gia mirc dd anh hwong cta yéu t6 chiéu sau muc nudc ngam dén kha

nang tw bao vé ctia nwdc ngam.

SO TT Chiéu sau dén muc nuwdc dudi dat Piém so
1 h<lm 10
2 h=1-3m 8
3 H=>3-5m 6
4 H=>5-7m 4
5 H>7m 2

Vung ¢6 diém 10, phan bd phia trung tam, kéo dai tir xa Ham Ninh huyén Quang
ninh dén xa Xuan Thuy huyén Lé Thuy. Vung c6 diém 8, phan bd thanh dai hep bao quanh
vung c6 diém 10 va dién tich nhé doc theo bo bién. Vung c6 diém 6, phan bd thanh dai kéo
dai doc bo bién, ttr xa V6 Ninh huyén Quang Ninh dén xa Ngu Thuy nam huyén Lé Thuy
va mot phan nho ria phia Tay khu vuc nghién céu. Vung c6 diém 4, ¢6 dién tich hep phan
bG chu yéu ¢ ria phia tay khu vuc nghién ctru. Vung ¢ diém 2, phan b6 thanh mot khéi chu
yéu 6 Nam — Dong Nam khu vuc nghién ctu, thude cac xa Thai Thuy, Sen Thuy, Duong
Thuy, Tan Thuy huyén Lé Thuy.

3.2. Lwgng b6 cap hang nam cho nudc dwéi dat (R - Recharge)

Luong b cap la diéu kién van chuyén chat ban vao nude ngam, vi vay luwong bo cap
cang nhiéu kha nang nhiém ban cang 16n va nguoc lai. Nhin chung trong khu vy qué trinh
nhiém ban cé thé xay ra chu yéu theo dién, nén khi tinh toan luong bd cap chi tinh theo
lugng cung cap thdm ctia nudc mua, khong tinh luong cung cap ctia nudc mét. Luwong cung
cap tham ctia nudc mua cho nude ngam duoc tinh theo luong mua trung binh nam ctia khu
viee (2.200 mm/nam) nhan voi hé s6 thdm xuyén o (tuy thudc vao 16p dat phu). Qua déc
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diém dia chat, két hop tai liéu vé lugng mua ctia khu vue, ching t6i da xac dinh dugc legng
b6 cap hang nam cho nudc ngam va duge phan chia thanh 4 viung dé€ danh gia diém tuong
tng (bang 3, hinh 2).

3 //// 7

7 iz // 79,
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Hinh 2. So d6 phan vung danh gia luong bd cap hang nam cho nwdc ngam (R — Recharge)

Bang 3. Thang diém danh gia mic d6 anh hudng cta yéu t6 luong bé cap hang ndm cho nudc

ngam dén kha nang tu bao vé ctia nwdc ngam [4].

Thanh phén 16p dat phu Hé s0 thim xuyén Luongbdcip Diém
(o) (mm/nim) sO
Cat hat trung dén min, cat 1an san,soi 0,40 - 0,50 880 -1.100 10
Cat pha 0,20->0,40 440 - > 880 8
D4 cat két, bot két, phién sét phong 0,12->0,20 264 - > 440 6
hoa nitt né
Sét pha, bot, sét 0,0->0,12 > 264 4

Vung ¢ lwgng b cap hang ndm cho nude ngadm cao phan bd thanh dai doc bo bién
kéo dai tir ranh gidi voi thanh phd Bong Héi dén ranh gidi tinh Thira Thién Hué. Vung ¢
lugng b6 cap twong ddi cao phan bd kha 1on chiém hau hét dién tich trung tam khu vuc
nghién cGu. Vung ¢6 luong bo cap trung binh phan bé chu yéu ¢ ria phia Tay khu vuc
nghién ctru va mot phan dién tich cac xa phia nam ctia huyén Lé Thuy la Tan Thuy, Duong
Thuy, Thai Thuy, Sen Thuy. Con vung cé lugng bo cap thadp phan bd cuc bo voéi dién tich
nho thudc khu vuce cac xa Gia Ninh, Hong Thuy, An Thuy.
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3.3. Thanh phian dit d4 ting chita nudc (A - Aquifer)

Mbi loai dat da c6 kha
nang hdp phy, khuyéch tan
va luu gitt cac chat ban khac
nhau, nén thanh phéan dat da
cua tang chta nudc cd thé
lam bién d6i va kha ndng
phan tan cac chat nhiém ban
khi di qua chung. Tang chtra
nudc cau tao boi cac tram tich
hat phan tan min sé c6 kha
nang han ché€ nhiém ban
nuwdc hon cac loai hat tho va
da cing nutt né. Qua két qua
nghién ctru thanh phan thach
hoc ctia cac tang chita nuwdc
ching t6i phan thanh 3 vung
dé€ danh gia diém s6 vé muc
dd tac dong doi voi chat gay
ban (bang 4, hinh 3).
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Hinh 3. So d6 phan vung danh gia thanh phan dat d4 tang

chita niedc (A — Aquifer)

Bang 4. Thang diém danh gia mic d6 anh huong cua yéu td thanh phan dat d4 tang chira nudce

dén kha nang tw bao vé cia nwdc ngam [1].

Ving Tram tich Thanh phan dit da ting chita  Diém sd
nwoc
I mQ212, mvQ23, aQ23, amQ:3, Cat, cat bot, da cat két, phién sét 8
mQ:3, amQi23, O1-Sild
II ed, apQ, amQ2'?2, am(?3, N, Sét, bot, sét pha, cat pha, cat két, 6
D2-scb, Ditl, S2dg da voi
III amb(123, am(Q,!2 sét, bot 4

Vung c6 diém 8 phan bd thanh dai kéo dai doc bo bién tir xa Hai Ninh chay doc

dén xa Ngu Thuy Nam va ven ria phia Tay khu vuc nghién ctru. Vung c6 di€m 6 phan

bd chu yéu ¢ khu vuc trung tam va kéo dai sudt tir Bac dén Nam cua khu vyce nghién

ctu. Con vung c6 diém 4 phan bd véi dién tich nho ¢ cac xa Gia Ninh va Hong Thay.
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3.4. Thanh phin d4t d4 16p pht (S - Soil)

Thanh phan dat da 16p
pht quyét dinh luong nudc
ngam cung cap cho nudc
ngam, no6 cting phan nao quyét
dinh kha nang xam nhap ctaa
chat ban tir bé mdat qua doi
thong khi vao nwdc ngam. Khi
16p phu duoc cau tao boi dat
d4 thdm nudc kém sé han ché
qua trinh nhiém ban, gid tri
diém s6 thap va nguoc lai 16p
pht dwgc cau tao boi dat da
thdm nudc t8t chat ban dé di
chuyén vao nudéc ngam sé
danh gia diém s6 cao. Qua cac
tai liéu da nghién cttu trong
khu vuc, chung tdi chia thanh
5 vung dé€ danh gia diém s6
(bang 5, hinh 4).
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Hinh 4. So d6 phan vung danh gia thanh phan dat da 16p
phu (S - Soil)

Vung c6 diém 10 chiém Y4 dién tich nghién ctru, kéo dai doc theo bo bién tir xa Hai
Ninh dén xa Ngu Thiy Nam. Vung ¢ diém 8 c6 dién tich nho 6 phia Déng Nam khu vuc
(xa Hung Thuy, Sen Thuly huyén Lé Thuay). Vung c6 diém 6 chiém dién tich kha lon kéo
dai thanh dai ¢ trung tm khu vue. Vung ¢ diém 4 phan bd cha yéu & ria phia Tay va phia

Nam ctia khu vyce nghién cu. Con vung ¢ di€ém 2 ¢ dién tich nho phan bé 6 xa Hong

Thuy va Gia Ninh.

Bang 5. Thang diém danh gia mic d6 anh hudng cua yéu t6 thanh phan dat da 16p phu dén kha

nang ty bao vé cua nudc ngam.

Ving Tram tich Thanh phan dat da 16p phu Dié€m s6
I mvQ2?, mQx!2 Cat thach anh hat nho dén trung, d6i noi 10
¢6 14n it san
II mQ13 Cat 1an bot, cat hat nho dén trung 8
III amQ1®, amQ:'?, ed,apQ Cat, bot, sét 1an it san 6
I\Y D2cb, Datl, S2dg, O1-Sild Lép phong hoa da cat két, phién sét 4
A% ambQ:23 BOt, sét 13n cét, vat chat hitu co va than 5
bun
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3.5. D9 ddc dia hinh mat dat (T - Topography)

b6 doc dia hinh
trong mot mic do nao do
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thanh 3 ving <6 d6 déc Hinh 5. So d6 phan vung danh gid d6 doc dia hinh mat dat (T -
khac nhau d€ danh gia Topography)

diém (bang 6, hinh 5).
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D6 d6c D <2% 6 diém 8 phan bg véi dién tich rat 16n gan nhu toan bd khu vuee
nghién cttu, tr bo bién vao dén ria phia Tay ctia khu vuc. Do doc D > 2 - 5% dién tich
phéan b khong 16n cht yéu ¢ ria phia Tay va mot dai ¢ phia Nam cua khu vuc nghién
ctu. D6 déc D > 5% chiém dién tich rat nho ¢ xa Sen Thuy va Thai Thuy huyén Lé
Thay.

Bang 6. Thang diém danh gia mic d6 anh hudng cua yéu t6 dé doc dia hinh mat dat dén kha

nang ty bao vé cua nudc ngam.

Ving Po doc dia hinh mat dat (%) Piém s6
I 0-2 8
I >2-5 6
I >5 4

3.6. Anh hwéng ctia déi théng khi (I - Impact of vadose zone)

Déi thong khi la 16p dat da gidi han tir mat dat dén bé mat nudc ngam. Doi
thong khi ti€p xuc triee ti€p voi cdc nhan td trén mat, dong thoi la moi treong trung
gian gifta khi quyén véi ndc ngam (van dong thang ding tir trén xudng, tir dudi lén
va van dong ngang). Mdc khac ddi thong khi con la moi treong hoat dong cta vi sinh
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vat, cling nhw nhiing tac dung hoéa ly rat ddc biét, nhitng tadc dung va hoat dong d6 déu
anh hudng sau sic dén thanh phan va chit legng ctia nwdc trong déi thong khi ciing
nhu cta nwde ngadm. D€ xac dinh va phan loai méi truong déi thong khi, ching toi dwa
vao tai liéu cac 16 khoan dia chat tai khu vuc d€ xac dinh thanh phéan phan thach hoc
cia dat ¢4 nam trén muc nudc ngdm va danh gid theo cac bac diém. Tai khu vuc
nghién ctru chung toi chia thanh 3 vung c6 su twong dong vé anh hudng cua doi thong
khi d6i véi kha nang tu bao vé ctia nudc ngam va danh gia di€ém sd cho cac vung (bang
7, hinh 6).

g
',,//,////A

DIEM Ask buing clu 36 téag ki
.
B ver Ky

Hinh 6. So d6 phan vung danh gia anh huwong ctia ddi thong khi (I - Impact of vadose zone)

i
SIS

&

Vung ¢6 diém 5, phan b8 kéo dai doc bo bién tir xa Hai Ninh dén xa Ngu Thuy
Nam. Vung c6 diém 3, chiém dién tich khd 16n va phan bé chu yéu ¢ vung trung tam khu
vuee nghién ctry, kéo dai tir xa Lwong Ninh huyén Quang Ninh dén xa Sen Thuy huyén Lé
Thuy. Vung c6 diém 1, phan b6 cht yéu ¢ ria phia Tay va khu vuc cac xa Thai Thuy, Sen
Thuy huyén Lé Thuy.

Bing 7. Thang diém danh gida mic dd anh huong cua yéu t6 doi thong khi dén kha nang tu bao

vé clia nede ngam [1].

Ving Thanh phin dit d4 déi thong khi Diém s6
I Cat thach anh hat nho dén trung, d6i noi cd 1an it san 5
II Cat, bot, sét 1an it san 3
Il BOt, sét 1an cat, vat chat hitu co va 1ép phong hoa da cat két, phién sét 1
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3.7. Tinh thim cta ting chira nuée (C - Conductivity)

Tinh thdm cua tang chia
nudc quyét dinh kha nang phan
tan cuia cac chat ban khi chung
xam nhap vao tang chita nude. Vi
vay, khi tinh chat thdm nudc cua
tang chita nudc cang cao thi kha
nang phan tan chat ban trong
tang cang cao dan dén dién anh
hwong cang 16n va nguoc lai. Qua
két qua nghién ctu tinh chat

thdim nudc cha cac tang chira
nudc trong khu vuc chung toi
phén thanh 4 vung ¢ muc diém

khac nhau (bang 8, hinh 7). I+

602 Sos

Hinh 7. So d6 phan vung danh gid tinh thdm ctia tang

chta nwéce (C — Condutivity)

Vung c6 tinh thdm cao, diém 7 phan bd thanh dai doc bién kéo dai ttr xa Hai Ninh
dén xa Ngu Thiy Nam. Vung ¢6 tinh thdm trung binh, diém 5 chiém dién tich khd 16n va
phéan bd cht yéu ¢ vung trung tm khu vue nghién ctru. Vung ¢6 tinh thdm thap, diém 3

phén bd cha yéu 6 ria phia Tay va khu vuce cac xa Thai Thuy, Sen Thuy huyén Lé Thuy.
Vung cé tinh tham rat thap, diém 1 phan bo véi dién tich nho 6 cac xa Tan Ninh, Gia Ninh

huyén Quang Ninh va Hong Thuy, An Thuy huyén Lé Thuy.

Bang 8. Thang diém danh gia mic d6 anh hudng cua yéu to tinh tham ctia tang chita nudc dén

kha nang ty bao vé cua nudc ngam [1].

Vung Tram tich Hé s6 thdm trung binh | Diém s6
K(m/ng.d)
I mv(Q23, mQ»!2 3-5 7
II mQ:®, amQ1®, am(Q:'?, ed,apQ 1-3 5
III D2-scb, Ditl, S2dg, O1-Sild 0,01-1 3
I\Y amb(Q123 0,001 -0,01 1

4. KET QUA NGHIEN CUU

Sau khi tién hanh danh gia va phan vung 7 yéu td chinh cua hé thong

DRASTIC, chung t6i dung phuong phap chong ghép cac so d6 yéu td va thanh lap so
d6 cac vung c6 diém chung cua 7 yéu td, sau dé xac dinh chi s6 DRASTIC (DC). Dua
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vao chi s6 DRASTIC (DC) dé danh gia kha nang tu bao vé ctia nuedc duoi dat. Két qua
chong ghép cac 16p so d6 yéu t6 (thanh phan) da xac dinh dwoc 19 tiéu vung véi chi sd
DRASTIC (DC) bién d6i tir 78 dén 178. Qua diém tong DC tién hanh gop lai thanh 5 viing
nude ngam c6 kha nang tw bao vé khac nhau (bang 9, 10, hinh 8). Cu thé:

Bdng 9. Chi s6 DC danh gia kha nang tw bao vé ctia nudéc ngam.

S6 TT Chi s6 DC Kha ning tu bao vé
1 DC <90 rat tot
2 DC=90-110 tot
3 DC=110-130 trung binh
4 DC=130-150 kém
5 DC > 150 rat kém

Bang 10. Ma tran DRASTIC danh gia kha nang tw bao vé ctia nudc ngam.

Tiéu D R A S T | C Téng
vung Hé Piém Hé Piém Hé Piém Hé Piém Hé Piém Hé Piém Hé Piém diém
s0 s0 sO sO sO sO s0
1 5 8 4 10 3 8 210 1 8 5 5 3 7 178
2 5 8 4 10 3 8 210 1 8 5 5 3 7 178
3 5 6 4 10 3 8 210 1 8 5 5 3 7 168
4 5 6 4 8 3 6 2 6 1 8 5 3 3 5 130
5 5 4 4 8 3 6 2 8 1 8 5 3 3 5 124
6 5 2 4 6 3 6 2 4 1 8 5 3 3 3 92
7 5 2 4 8 3 6 2 6 1 8 5 3 3 5 110
8 5 6 4 10 3 8 2 6 1 8 5 3 3 5 144
9 5 4 4 6 3 6 2 4 1 6 5 1 3 3 90
10 5 4 4 6 3 8 2 4 1 8 5 1 3 3 98
11 5 6 4 6 3 6 2 4 1 6 5 1 3 3 100
12 5 6 4 6 3 6 2 4 1 6 5 1 3 3 100
13 5 6 4 6 3 8 2 4 1 8 5 1 3 3 108
14 5 10 4 4 3 4 2 2 1 8 5 3 3 1 108
15 5 2 4 6 3 6 2 4 1 4 5 1 3 3 78
16 5 4 6 3 8 2 4 1 6 5 1 3 3 86
17 5 4 4 6 3 6 2 4 1 6 5 1 3 3 90
18 5 4 4 6 3 8 2 4 1 6 5 1 3 3 96
19 5 10 4 6 3 6 2 6 1 8 5 3 3 5 142

1. Viing nuwdc ngam c6 kha ning tu bao vé rat tot: Phan bd chu yéu 6 phia Tay
Nam va mét phan nho 6 ria phia Tay khu viee, gom mot phan dién tich cac xa: Luong
Ninh, Xuan Ninh, An Ninh, Van Ninh, Tan Ninh, Gia Ninh huyén Quang Ninh va Phu
Thay, Mai Thuy, Truong Thuy, Van Thuy, Thai Thay, My Thay, Dwong Thuy, Tan
Thay, Hung Thuy, Sen Thuy huyén Lé Thuay. Pay 1a khu vuec phan bd cha yéu ctaa
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tram tich c6 nguoén goc tan suon tich hé tang Dé Tt khong phan chia (edQ), cac da cua
hé tang Tan Lam (Ditl), hé tang Pai Giang (S2 dg1), chung c¢6 mtc d6 chira nudc trung
binh, d6 doc dia hinh twong d6i 16n, luong bd cdp cua nuwdc mat cho nuwde ngam rat
han ché, moi truong déi thong khi c6 tac dung ngan can chat ban kha t6t lam giam tac
ddng ctia cac nhan to trén bé mat dén nuwdc ngam.

2. Vung nudc ngam ¢ kha ning ty bao vé tot: Phan bd cht yéu ¢ phia Nam va
ria phia Tay khu viec nghién ctu, gom mot phan dién tich cac xa: Vinh Ninh, Hién
Ninh, Ham Ninh, Xuan Ninh, An Ninh, Van Ninh huyén Quang Ninh va Pha Thuy,
Mai Thuay, Thai Thay, My Thay, Duong Thuy, Tan Thuy, Hung Thuy, Sen Thuy, Kim
Thay huyén Lé Thay. Pay la khu vic phan bd cht yéu cta tram tich ¢ ngudn goc
song - bién (amQ:?), sdng (aQr3), swon - tan tich (edQ), song - la (apQ), hé tang Dai
Giang (Sxdg1), hé tang Tan Lam (D1tl2), hé tang Long Dai (O1-Silds), ching 1a cac tram
tich ¢c6 muc d9 chira nudc trung binh dén kém, do doc dia hinh trung binh dén nho,
luwong bo cdp ctia nwdc mat cho nuwde ngdm twong ddi han ché, méi truong déi thong
khi ¢6 tac dung phéan nao ngan can chat ban lam giam tac dong cua nhan td trén mat
dén nudc ngam.

3. Vung nuéc ngam c6 kha ning ty bao vé trung binh: Phan bd véi dién tich
nho ¢ phia Déong Nam khu vye nghién ctru, gom cac xa: Hung Thay, Sen Thuy cua
huyén Lé Thay. Tram tich phan bd chu yéu c6 ngudn gdc bién (mQ1?), ¢ muitc do chira
nuéc trung binh, d6 ddc dia hinh twong d6i bang phang, lwong bs cdp ctia nwde mit
cho nudc ngam twong doi t6t, moi truong doi thong khi it ¢d tac dung ngan can chat
ban, tac ddng ctia nhan td trén mat dén nuwdc ngam la trung binh.

4. Vung nuwdc ngdm c6 kha ning tw bao vé kém: Day 1a viung chiém dién tich
kha 16n va phan bd thanh dai kéo dai ¢ trung tam khu vuc nghién cttu, gom mot phan
dién tich cac xa: Lwong Ninh, Vinh Ninh, TT Qudn Hau, Ham Ninh, V6 Ninh, Duy
Ninh, Hién Ninh, Tan Ninh, Gia Ninh, Xuan Ninh, An Ninh, Van Ninh huyén Quang
Ninh va Hoa Thtuy, TTNT Lé Ninh, Son Thuy, Pht Thay, Mai Thuy, My Thay, Trueong
Thay, Van Thiy, Dwong Thay, Tan Thay, Hung Thay, Cam Thay, Thanh Thuy, Hong
Thuy, Xuan Thuay, Lién Thuy, An Thay, Phong Thuy, Loc Thuy, TT Kién Giang huyén
Lé Thuy. Tram tich phan b6 chu yéu c6 nguon gdc song - bién (amQi?, amQz12, amQx*
3), 6 mttc d6 chita nudc ngheo, dd ddc dia hinh bang phang, lugng bd cdp ctia nude
mat cho nudc dudi dat twong doi tot, mdi treong doi thong khi it ¢d tac dung ngan can
chat ban, tac dong cua nhan td trén mat dén nuedc ngam la twong doi 16n.
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Hinh 8. So d6 phan viing danh gia kha nang tu bao vé ctia nwedc ngam khu viee dong bang ven
bién Lé Thuy — Quang Ninh

5. Viing nwdc ngam c6 kha nang tw bao vé rat kém: Phan bd thanh dai kéo dai
doc theo bo bién tir xa Hai Ninh dén xa Ngu Thuy Nam, gom mot phan dién tich cac
xa: Hai Ninh, V& Ninh, Gia Ninh huyén Quang Ninh va cac xa: Héng Thuy, Thanh
Thuy, Cam Thiy, Hung Thuy, Sen Thiy, Ngu Thiy Bac, Ngu Thuy Trung, Ngu Thuy
Nam huyén Lé Thuy. Tram tich phan bd chi yéu c6 nguoén gdc bién (mQ2'?), bién - gid
(mvQ2?), 6 mirc d chira nudce trung binh, dd doc dia hinh nho, lwgng bo cdp cua nuwde
mat cho nudc dudi dat twong ddi tot, moi treong doi thong khi it ¢d tdc dung ngén can
chat ban, tac ddng ctia nhan td trén mat dén nwdc ngam la twong daéi 1on.
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ASSESSING THE SELF-PROTECTING ABILITY OF GROUNDWATER
IN THE COASTAL PLAIN OF LE THUY - QUANG NINH,
QUANG BINH PROVINCE BY DRASTIC METHOD

Nguyen Dinh Tien, Dang Thanh Dang*
Faculty of Geography and Geology, University of Sciences, Hue University

*Email: dangthanhdang@gmail.com
ABSTRACT

This study is to use the DRASTIC system to evaluate the self-protection of
groundwater through seven factorsrelating to the transfer and dispersion of the
waste in groundwater, namely: Depth, Recharge, Aquifer, Soil, Topography,
Impact of vadose zone and Conductivity. Every element has its impact to the
pollution level and its role in the system. The research results help the authors to
difine the DC index which ranges from 78 to 178 and is divided into 5 regions:
Very good self-protection region (DC < 90), Good self-protection region (DC =90 -
110), Average self-protection region (DC = 110 - 130), Poor self-protection region
(DC =130 - 150), Very poor self-protection region (DC = 150).

Keywords: DRASTIC, self-protection, groundwater, aquifer.

142



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 11, S8 1 (2018)

Ping Thanh Ping sinh ngay 01/01/1988 tai Quang Binh. Nam 2011, 6ng
tot nghiép ctr nhan chuyén nganh Dia chat cong trinh - Dia chat thuy van
tai Truong Dai hoc Khoa hoc, Dai hoc Hué. Nam 2015 - 2017, 6ng theo hoc
Thac sy chuyén nganh Pai chat hoc tai Truong Pai hoc Khoa hoc, Pai hoc
Hué. Hién nay, dng dang cong tac tai Cong ty TNHH TVXD Hoa Binh.

Linh vuwec nghién ciru: Dia chdt cong trinh, dia chét thuy van.

Nguyén Pinh Tién sinh ngay 05/12/1959 tai Thira Thién Hué. Nam 1988,
ong tot nghiép ctt nhan chuyén nganh Dia chét thuy vén tai Truong Dai
hoc Téng hop Hué. Nam 2000, 6ng nhan bang Tién si chuyén nganh Dia
chat thuy van tai Truong Dai hoc Mo dia chat Ha Noi. Hién nay, ong

dang cong tac tai Treong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vwec nghién citu: Dia cht thuy van, Thuy van va Tai bién moéi truong.

143






