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Danh gia mirc do dé bi tén thwong véi nhiém ban clia cac ting
chira nwéc trén dia ban Tinh Déng Nai
Nguyén Cong Tai

Phong ké hoach - ky thudt, Lién doan quy hoach va Piéu tra tai nguyén nwéc mién Nam, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: D& ddnh gid d6 nhay cdm nhiém bdn nwéc dwdi ddt trén dia ban tinh Pong
Nhan bai 15/1/2018 Nai, tdc gid str dung hé théng DRASTIC, la hé théng str dung 7 yéu té lién
Chap nhan12/3/2018 quan dén sw di chuyén va phdn tdn cta chdt bdn vao nwéc dwdi ddt: do sdu
bang online 30/6/2018 muc nwéce dudi ddt, lwgng b6 cdp, thanh phan ddt dd ting chiva nudc, thanh
Tir khoa- phdn ddt dd 16p phu, do doc dia hinh, doi thong khi va tinh thdm ctia tang

chira nuéc. Trong méi Yéu td cé xét dén mikc do tdc dong nhiém bdn va vai

Bdn do chi s6 DRASTIC tro ctia nd trong hé thong. Qua cdc tai liéu nghlen ctru tai ving khdo sdt, tdc

II\</I}11T7C d? ton tll;L?rongA , gid dd xdc dinh duoc chi s6 DRASTIC (DI] bién doi tir 64 dén 186, qua do
a nang tir bao vé nuoc phdn ra 5 viing, phan dnh mtrc do nhay cdm nhiém bdn khdc nhau ciia nwéc
dudi dat dwéi ddt tai tinh Pdng Nai la: viing ¢é mikc do tén thurong véi nhiém ban rdt

thdp (DI < 80) phdn bé & cdc thanh tao phun trao Kreta, c6 tong dién tich
171,3km?, chiém khoang 2,91% dién tich toan tinh, thuong gdp onhu'ng nui
cao la cdc khodnh nhé & Vinh Cteu, Tdn Phu, Xudn Léc... vung c6 mirc do tén
thu'o'ng véi nhiém bdn thdp (80 < DI <110): phdn b6 & cdc tram tich luc
nguyen tudi Jura, cé tong dién tich 1469,0kmz, chiém khodng 24,92% dién
tich toan tinh. Phdn b6 & Vinh Cieu, Tri An, Tdn Phu tdy nam Xudn Ldc, nam
Long Thanh...; vang c6 mikc do t6n thirong véi nhiém bdn trung binh (110 <
DI <130): phan bé & cdc trdm tich luc nguyén tudi Jura cé dé déc dia hinh
nhé hodc cdc trdm tich Kainozoi, cé téng dién tich 1216,0kmz, chiém khodng
20,63% dién tich toan tinh. Phdn bé trén dién rong & Vinh Ciku, Tri An, TP,
Bién Hoa, Long Thanh, Nhon Trach, mot vai khodnh nhé & Tan Phu, Xudn
Léc.. vung c6 mikc dj tén tero'ng v6i nhiém bdn cao ( 130 < DI £150): phan
b0 & cdc thanh tao Bazan, cdc tram tich Holocen ven séng Déng Nai hodic cdc
khoi dd tudi T2, K1, c6 tong dién tich 747,4km? chiém khodng 12,68% dién
tich toan tinh. Phdn b6 trén dién réng & Tan Phu, Long Thanh, Trdng Bom,
Xudn Loc, » vung c6 mikc do ton thwong véi nhiém ban rdt cao (DI > 150)
phdn b6 & cdc thanh tao Bazan cé do déc dia hinh nhé, 16p phil 1a sét co ngét,
c6 téng dién tich 1937,0kmz, chiém khodng 32,85% dién tich toan tinh. Phdn
bé trén dién rong & Long Thanh, Xudn Lic, Tan Phu, Pinh Qudn...
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1. M¢ dau

DPong Nai la tinh thudéc mién Pong Nam B, c6
dién tich tw nhién 5.907,24km? chiém 1,76% dién
tich tw nhién toan qudc va 25,5% dién tich tw
nhién vung Dong Nam Bd. Dia hinh thudc dang dia
hinh chuyén tiép tlr cao nguyén Trung B6 dén
dong bang Nam B0, c6 mang song sudi, kénh rach
twong ddi phat trién. Trén dia ban tinh Péng Nai
cac tang chira nwée (TCN) 6 y nghia hon ca 1a cac
TCN 16 héng Pleistocen gitta-trén (qpz-),
Pleistocen dwéi (gp:), Pliocen (n22), TCN khe nitt
cac thanh tao phun trao bazan Pleistocen giita
(qpz) va TCN khe nirt cac da tram tich Jura (jz-2).

Trong ving nghién ciru, ngudén nwéc dang st
dung chu yéu 1a st dung nguén nuwéc dudi dat
(NDP) nhw la ngudén nwéc cung cip chinh trong
sinh hoat va phat trién kinh té. Qua trinh khai thac,
st dung nwéc dwdi dat kéo theo nhitng van dé
nhuw gia ting nguy co 6 nhiém, can kiét nguén
nuwéc, sut lan mat dat, ..

Két qua diéu tra hién trang st dung NDD
trong khu vurc cho thdy muwc nwéc va chit lwong
NDD & mét s6 noi c6 xu hwdng bién doi xau theo
thoi gian, vi vay viéc danh gia mirc do dé bi ton
thwong véi nhiém ban clia cac TCN 12 co s& rat
quan trong trong viéc dinh hwéng bao vé tinh bén
virng ciia nguén NDD phuc vu cho sinh hoat va san
xuat.

2.Noi dung

D& danh gia mirc do dé bi tdn thwong véi
nhiém b4n ctia cic TCN tac gid 1ap 7 ban d6 chuyén
dé chi yéu danh gia cho TCN thi nhat tinh tir mat
dat:

a. Ban d6 d6 sdu muc nuwéc dwdi dat (D):
Chiéu siu téi muc nwéc ngdm cia TCN trén dia
ban tinh Déng Nai dwoc danh gid dwa trén tai liéu
quan trac muc nudc cia 50 cong trinh quan tric
thudc mang quan trac Qudc gia tai nguyén nwéc va
mang quan trac chuyén ctia tinh Pong Nai (S& Tai
nguyén va Moi trwong tinh Pong Nai, 2015; Lién
doan quy hoach va diéu tra tai nguyén nuwéc mién
Nam, 2017). Sau d6 dwoc chia khoang, cho diém
va gan trong s6 theo phuong phap DRASTIC.

b. Ban do lwong bd cip hang nam cho nuwéc
dwéi dat (R): Lwong bo cap dworc xac dinh theo tai
liéu quan trac dong thai NDD cho tirng TCN & cac
tram quan trac trong toan vung (S& Tai nguyén va
M6i trueong tinh Pong Nai, 2015; Lién doan quy

hoach va diéu tra tai nguyén nwéc mién Nam,
2017).

c. Ban d6 thanh phin dat da ting chira nuéc
(A): Mbi trwong TCN dwoc thanh lap dwa vao két
qua 14p ban d6 bia chat thiy van ty 1é 1/50.000
tinh Déng Nai. Noi dung ch yéu la phan chia cac
kiéu méi treomg chira nwéc khac nhau cho TCN
thir nhit tinh tir mat dat (Lién doan quy hoach va
diéu tra tai nguyén nwéc mién Nam, 2004).

d. Bdn d6 thanh phan l16p dat phu (S): Moi
trwedng 1ép phtt bé mat dat cia tinh Bong Nai dworc
thu thap va thanh l4p tir ban d6 phan loai dit theo
FAO/UNESCO do S& Khoa hoc, Cong nghé va Moi
trwong cung cip ty 1é 1:50.000 (Lién doan quy
hoach va diéu tra tai nguyén nwéc mién Nam,
2004). Sau d6 moi treong 16p phu sé dwoc chia
khoang, cho diém va gan trong so theo théng sd
“S” ciia phwong phap DRASTIC.

e. Ban d6 d6 doc dia hinh (T): Ban d6 phan
vung do déc dia hinh dwoc xay dung tir ban d6 dia
hinh VN 2000 ty 1€ 1/10.000 tinh Péng Nai do S¢&
Khoa hoc, Cong nghé va Méi trwong cung cap
(Lién doan quy hoach va diéu tra tai nguyén nwéc
mién Nam, 2004). Sau d6 d6 déc dia hinh sé duoc
chia khodang, cho diém va gan trong s6 theo thong
s6 “T” ciia phwong phap DRASTIC.

f. Bdn d6 anh hwdng ctia déi thong khi (): Cor
s& dé xac dinh va phan loai m6i trwong déi thong
khila ban d6 Pia chit va ban d6 Dia chit thay van
ty 1€ 1/50.000 (Lién doan quy hoach va diéu tra tai
nguyén nwéc mién Nam, 2004). Trong ban d6 sé
str dung cac thong tin lién quan dén dit da nim
ngay trén muc nwdc ngdm, sau d6 phan ving tirng
loai dat da khac nhau roi chia khoang, gan trong sé
va diém s6 theo tham s6 “I” ca DRASTIC.

g. Ban d6 tinh thdm cta ting chira nwée (C):
bé xay dung ban do nay tac gia da st dung két qua
tinh hé s6 thdm tir két qua cda 132 thi nghiém
bom don va bom chum trong bao co téng két duw
an nghién ctru diéu tra bo sung, bién hdi loat ban
d6 PCTV tinh déng nai ty 1é 1/50.000 (Lién doan
quy hoach va diéu tra tai nguyén nwéc mién Nam,
2004). Sau khi lap dwoc cac ban do chuyén dé tac
giad dung phwong phap chip ban d6 dé dwa ra ban
d6 phan vung chi s Dractis.

3. Phwo'ng phap nghién ciru

Hién nay cé nhiéu phwong phap danh gia do
nhay cdm nhiém ban clia TCN nhw DRASTIC,
DRASTIC FM, GOD, POSH, GLA, UNESCO... D& danh
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gi4 d6 nhay cdm nhiém ban NDP vung Dong Nai,
tac gia st dung hé thong DRASTIC ap dung véi dat
da bé roi dugc st dung phd bién hon ¢, la hé
théng danh gi4 tiém ning nhiém ban NDD do Hoi
Lién hiép Bao vé mdi trwong (EPA -Environ-
mental Protection Association) dwa ra nam 1980
va da dwoc ap dung tai cac nwéc My, Australia,
Thuy Dién... Hé thong gom 7 yéu t6 duing dé danh
gia kha niang nhiém ban khac nhau 1a (Lars Rosen,
1994; Trung tAm Quy hoach va Diéu tra tai nguyén
nuwéc Qubc gia, 2016): D - Depth: d6 sdu muc NDD,
tinh tir mat dit; R - Recharge: lwgng b6 cip hang
nam cho NDD; A - Aquifer: thanh phan dit da TCN;
S - Soil: thanh phan 1é6p dit phd; T - Topography:
d6 doc dia hinh; I - Impact of vadose zone: anh
hwéng cua déi théng khi; € - Conductivity: tinh
thadm cta ting chira nuwéec.
Mbi yéu td trong cac yéu to trén dwoc phan

vung, danh gia va cho diém riéng tiy theo mirc do
tac dong nhiém ban cho NDD. 7 yéu t8 dugc cong
lai 14y diém tong dé danh gia do nhay cam nhiém
ban, c6 xét dén vai tro tac dong cla tirng yéu to.
Tuy theo vai tro tic dong cla tirng yéu to néi trén
d6i véi nhiém ban ma c6 hé sé (trong s6) khac
nhau trong tong diém danh gia: yéu t6 D, [ hé s6 5;
yéu t0 Rhé sd 4; yéu td A, Ché s6 3; yéu to S hé s
2; yéu t6 Thé s6 1. MOdi yéu t6 tly theo mirc do
gay nhiém ban ma cho diém. Chi s6 DRASTIC (DI)
duogc danh gia theo cong thirc sau:
DI=5D +4R + 2A + 25 + 2T + 51 + 3C

Ngoai ra dé danh gia mirc d6 dé bi tén thwong
véi nhiém ban cla cac TCN tac gid st dung tdng
hop cac phwong phap:

Thu thip tdng hop va phan tich tai liéu; st
dung hé thong thong tin dialy GIS; phwong phap
mod hinh va phwong phap chuyén gia.

Bdng 1. Bdc diém cho tirng mirc dj trong cdc yéu to.

SOTT | Y&utd danh gia Trong s
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Mirc do cac yéu to

h=0-2m

h=2-5m

h=5-9m
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h>30m
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Catva soi

Bazan

Mong hodc khong cé
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Mun l4n cat
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D=6-12%
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D> 18%
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D4 phién sét, d voi, cat két phin I6p
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4. Két qua va thao luin

4.1. Két qua tinh todn cdc bdan doé chuyén dé

Tong hop, phén tich 7 yéu t6 tac gia da néu &
phén 2 d€ danh gi4 do nhay cam nhiém ban NDD
tac gid dwa ra bang téng hop cho cac yéu t6 nhw
Bang 1. Bang Phuluc 1,2,3,4,5,6,7 tinh toan cho cac
yéu tod.

67

Phu luc 4. Bdnh gid thanh phdn lop ddt phi.

—_
>

Moi trweong dat phu Diém

o

Méng hodc khong cé 1

Sét co ngdt hodc sét tap
Mun 14n cat
Mun l4n sét
Sét khong co ngdt hodc sét

=W 0N (N

Phu luc 5. Bdng phdn chia diém sé dé déc dia

Phu luc 1. Bdng phén chia khodng chiéu sdu toi hinh.
murc nudc ngdm Diém | Phantram do déc | Do déc dia hinh
Chiéu siu téi mye nwdc ngdm (m) sO dia hinh twong &ng
Khodng chia Piém s6 10 0-2% 1o
0-2 10 9 2-6% 1-3,50
2-5 9 5 6-12% 3,5-7°
5-9 7 3 12 -18% 7-10,5°
9-15 5 1 >18% > 10,50
15- 23 3
23-30 2 Phu luc 6. Bdnh gid thanh phdan ddt dad doi
30 1 théng khi.
] Anh huéng ctia déi thong khi
Phu luc 2. Pdnh gjd Iu,'p'ng bé cdp hang ndm Khoang chia Piém s§
cua CGCNT(:‘N' . _ Bot hodc sét 3
STT| Tcn | Lwongbo cap tir nudcmua W, P4 phién sét, da voi, cat két phan 6
mm/ndm Pé bién chit hoac dé ni lira 6
1 qp 622 Bazan 9
2 | qm 1362
3 n; 643 Phu luc 7. Bdnh gid tinh thdm cta tdng chira
4 | Bgps 506 nworc.
5 | Bgp: 506 Hé s6 tham ctia moi truong chira nwéde
6 | Bnz-qp: 506 (m/ngay)
7 | Ppni? 506 Khoang chia Diém s
8 | ki 50 12 - 29 4
9 Ji-2 90 4-12 2
0-4 1

Phu luc 3. Bdnh gid thanh phdn ddt dd tang
chira nworc.

—
D,
3

Moi treong chiva nuée bié
P4 bién chit/ndi lra
D4 phién sét, da voi, cat két phan 16p
mong

Catva séi

Bazan

O[] & (W

4.2. Két qud phan viing dé nhay cdm nhiém
bdn

Théng thwdng dwa vao chi s6 DRASTIC mitc
do dé bi ton thwong d6i véi nhiém bin cla cac
TCN bé roi dwgce phan chia ra cac vung nhw Bang
2 (Trung tAm Quy hoach va Diéu tra tai nguyén
nuwéc Qudc gia, 2016).

Bdng 2. Phdn viing mikc dé tén thwong déi véi nhiém bdn ctia tdng chita nuéc bé roi.

Phan viing mic do ton thwong | Ratthip

Thap Trung binh Cao Rat cao

Gié tri cua chi s6 DRASTIC (DI) <80

80-110

110-130 130-150 > 150
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Bdng 3. Mirc d6 nhay cdm nhiém bdn nwéc dwdi ddt.

CHi DAN
KY HIRU MUC DO TON THUONG
RAT THAP -
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RANH GIO1
HUYEN
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CAC TANG CHUA NUGC TREN DIA BAN TiNH PONG N

STT Gia tri cda chis6 DI Mtrc dd ton thwong ddi véi nhiém ban Dién tich (km?)
1 <80 Rit thip 171,3
2 80-110 Thap 1469,0
3 110-130 Trung binh 1216,0
4 130 - 150 Cao 7474
5 > 150 R4t cao 1937,0
mnéAN DO BANH G‘IA MUC 96 DE BI TO‘N TH‘U’UN(‘} VGI NHIEM BA 107" 35'15

oo
ol

alAl I

20'

- W%%“‘ 35720

106" 44721

Hinh 1. Bdn do ddnh gid mirc do dé bi tén thwong véi nhiém bdn ctia cdc TCN trén dia ban tinh
Ddng Nai.

Sau khi tién hanh danh gia va phan vung dwa
trén 7 yéu to chinh ctia hé théng DRASTIC, tac gia
dung phwong phap chip ban do6 xac dinh cac ving
c6 diém chung cta 7 yéu to va tinh diém tong DI
cho cac vung d6. Duwa vao két qua diém tdng dé
danh gia d6 nhay cAm nhiém ban ctia NDD vung
nghién ctru. Két qua da xac dinh dwoc 5 ving véi
diém tong DI bién doi tir 64 +186 (Bang 3, Hinh 1).

4.3. Thdo ludn

Danh gia mirc dd dé bi ton thwong véi nhiém
ban ctia cac TCN 1a mot nhu cu can thiét dé tir dé
dwa ra cong cu canh bao trong str dung khai thac
tai nguyén NDD ciing nhw 1ap ké hoach sir dung
dat. Trong nhirng nam gan day, mac du da c6 mot
s0 cong trinh nghién ctru rng dung cac phwong
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phép danh gia mtrc dd dé bi ton thwong véi nhiém
ban cho cac vung cu thé trén lanh thé Viét Nam,
tuy nhién tinh dung dan vé phwong phap va thng
nhit trong danh gia van con 1a van dé can thao
luén. Viéc lwa chon, phan chia thang gia tri chi s6
DI dé danh gia hiéu qua hon doi véi tirng ving
dang la vin dé can nghién ctru thém.

5. Két luidn

Hién nay c6 nhiéu phwong phap nghién ciru
danh gia mirc d6 dé bi tén thwong véi nhiém ban
cta cac TCN. Nhitng phwong phap pho bién nhat
nhw phwong phap DRASTIC, GOD, POSH... Moi
phuwong phap déu c6 nhirng wu diém, nhwoc diém,
diéu kién, pham vi 4p dung nhat dinh. D€ lwa chon
phuwong phap phtu hop can phan tich ky cac dac
diém, diéu kién moi trweong dia chit, DCTV, dac
diém ty nhién va cac hoat dong kinh té - cong
trinh.

Sau khi phan tich, danh gid wu nhuwoc diém
cac phwong phap danh gia sw ton thwong véi
nhiém ban clia cac TCN, da tién hanh lwa chon
phuwong phap DRASTIC cho dat da bo roi viing
Pong Nai bao gobm cac yéu td: chiéu sdu muc NDD
(D), lwong bo cip (R), thanh phan thach hoc (A),
thanh phan 1ép phu (S), d6 doc dia hinh (T), déi
thong khi (I) va hé s6 tham (C).

Két qua phan ving chia ra thanh 5 viing c6 gia
tri chi s0 Drastic khac nhau: DI <80, 80 < DI <110,
110 < DI <130, 130 < DI €150 va DI > 150 twong
g v&i né 1a cdc mirc do ton thwong rat thip,
thap, trung binh, cao va rat cao.
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ABSTRACT

Assess vulnerability to contamination of groundwater levels in Dong
Nai Province

Tai Cong Nguyen

Planning and Technical Department, Division for Water Resources Planning and Investigation for the
South of Vietnam, Viet Nam

For assessing vulnerability to contamination of groundwater Dong Nai province, the author uses
DRASTIC system, This system uses 7 factors related to transport and diffusion of contaminants in
groundwater, being: depth to water, recharge, aquifer media, soil media, topography, impact of vadose
zone and conductivity of the aquifer. Each factor is considered regarding impact to groundwater
contamination and its role in the system. Based on study data in the area, the author has determined its
DRASTIC index (DI) changing in range from 64 to 186. On the basic to DI, the area was divided into 5
zones that display various vulnerabilities to groundwater contamination in Dong Nai province as follows:
zone of extremely low vulnerability (DI < 80) is located on distribution area of Cretaceous effusive rocks,
this zone has total area of 171.3km?, forming about 2.91% of area of the province and is located in
mountainous region, being small spots in Vinh Cuu, Tan Phu, Xuan Loc .. districts; zone of low
vulnerability (80 < DI < 110) is located in Jurassic terrigenous sediments of steep topography or in
Pleistocene sediments that has soil media of silty clay, this zone has total area of 1,469km?, forming about
24.92% of area of the province and is located in mountainous region, being small spots in Vinh Cuu, Tri
An, Tan Phu, Southwest Xuan Loc, South of Long Thanh districts; zone of moderate vulnerability (110 <
DI <130) is located in Jurassic terrigenous sediments of steep topography or in Kainozoic sediments that
has soil media of silty clay, this zone has total area of 1,216km?, forming about 20.63% of area of the
province and is located largely in Vinh Cuu, Tri An, Bien Hoa city, Long Thanh, Nhon Trach and some spots
in Tan Phu, Xuan Loc...; zone of high vulnerability (130 < DI < 150) is located in basaltic effusive rocks of
steep topography, Holocene sediments along Dong Nai river or separate blocks of Triassic, Creataceous
rocks, this zone has total area of 747.4kmz, forming about 12.68% of area of the province and is located
largely Tan Phu, Long Thanh, Trang Bom, Xuan Loc..; zone of extremely high vulnerability (DI > 150) is
located in basaltic effusive rocks of gently slope topography. The soil media is shrinkable clay. The aquifer
media consists of poorly to highly water bearing fractured basaltic rocks, this zone has total area of
1.937kmz, forming about 32.85% of area of the province and is located largely Long Thanh, Xuan Loc, Tan
Phu, Dinh Quan...



