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TOM TAT

Duyén hai mién Trung c6 bo bién kéo dai véi nhiéu déy con cat la diéu kién thudn loi dé
tich tu cdc khodng vit trong sa trong dé ddc trung nhdt phdi ké dén nhém khodng vit
titan. Pay la nhém khodng vit rat dé khai thac bang phirong phdp 16 thién va cé gid tri

kinh té cao mang lai nguon thu dang ké cho cdc dia phwong.

Hién nay, Binh Pinh la mét trong nhitng tinh cé trit wong rat Iom vé sa khodng titan va
dang tién hanh khai théc trén dién réng. Qua trinh khai thac titan da lam bién doi moi
trwong dia chat trong khu viee (nhwe trieong phong xa, chdt leong niede ngam). Dé danh
gid sw bién d6i méi truong dia chat nay, tic gia da thwc hién cdc cong viéc nhwe nghién
ciu tai lidu, khdo sat thuc dia két hop viéc lay 20 mdu nwde ngam dé phan tich cac chi
tiéu nhw (TSS, COD, CI', NOg', Fe, coliform t(fng sé...) va do mire do phéng xa ¢ cdc khu
viee khai thace kKhac nhau bang cdc thiét bi hién dai.Trén co sé do, tac gia da déi sanh Voi
QCVN 09:2008/ BTNMT va TCVN 6866:2001 dé ddnh gic mirc d¢ bién doi trong qué
trinh dang khai thac so vdi truede lic chwa khai thac.

Tir khéa: Dia chit méi truong

1. MO PAU

Sa khoéng titan ven bién thudong duoc sir dung trong cac nganh cong nghiép va
phuc vu xuat khau. Bé dap ang nhu cau sir dung sa khoang titan ngay cang Ién thi con
ngudi da tan dung, khai thac va ché bién nhitng khu vuc c6 ham luong quang giau, roi
sau d6 lai tiép tuc khai thac dudi dang tan thu,.... Phan 16n viéc khai thac nay da va
dang tirng ngay lam bién d6i moi truong dia chat vé mit dia hinh, dia chat thuy van,
truong phong xa gamma va ton that tai nguyén & cac khu vuc nay. Vi vay, viéc danh gia
su bién d6i méi truong dia chat khong nhiing co y nghia vé mat ly luan ma con c6 y
nghia 16n vé thyc tién.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pé6i twong

Déi twong nghién ctru chinh 1a moi trudng dia chit & cac khu vuc c6 hoat dong
khai thac titan ven bién tinh Binh Dinh (cu thé 14 tap trung vao méi truong chit luong
nudc ngdm va trudng phong xa).
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2.2. Phuwong phap nghién ciru
2.2.1. Phwong phdp thu thép, tong hop tai liéu

Phuong phap nay ké thira duoc cac két qua nghién ciru di c6; dong thoi giup
ngudi thuc hién c6 nhimg nét khai quat mang tinh téng quan vé thyc trang moi truong
trwde khi khai thac. Tai liéu thu thap phai dong bo va c6 hé thong, trén co s& d6 phan
tich, chon loc dé phuc vu cho muc dich nghién ctru.

2.2.2. Phwong phdp khdo sdt thuc dia, liy méu kiém tra

Téc gia da tién hanh diéu tra, khao sat thuc dia theo cac phuong phéap truyén
théng, lua chon cac d6i tuong trude va sau khai thac, léy mau kiém tra mtrc do thay ddi
chat luong nudc ngam do hoat dong khai thac sa khoang titan ven bién theo QCVN
09 :2008/BTNMT. Tac gia da ldy 20 mau & hai khu vuc nghién ctu 1a Bé Gi (huyén
Phu Cat) va Hoa Hoi (huyén Phu M) theo cac tuyén vao mua khé.

2.2.3. Phwong phap dia vit ly phong xa

Muc tiéu ciia phuong phap nay 1a xac dinh mirc 46 gy 6 nhiém méi truong do
cac hoat dong khai thac va ché bién khoang san titan tao ra. Nhiém vu cu thé 1 xac dinh
truong phong xa tu nhién trén cic con cat ven bién trudc va sau khi khai thac sa khoang
titan. Tac gia da thuc hién 4 tuyén do v6i 68 diém do theo hudng vudng goc véi bo bién
v6i may do CRP 68-01 cta Nga ché tao. Roi ddi sanh v6i TCVN 6866 :2001 vé an toan
buic xa, xem murc d6 bién do6i cua viéc khai thac nay c6 lam anh huong dén moi truong
hay khéng.

2.2.4. Phwong phdp xit Iy sé liéu

Céc tu liéu, sb liéu nghién ctru, diéu tra khao sat duoc tap hop, xtr Iy trén cac
phan mém may tinh nhu Excel, Mapinfo va phin mém chuyén dung khéc.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Panh gia sy bién ddi chit hrgng nwée ngdm & cac khu vue ¢6 khai thac sa
khoang titan

Pé danh gia sy bién ddi chat luong nudc ngdm, tac gia da tién hanh 1iy nude
tryc tiép tir giéng dao ctia dan theo TCVN 6663-11:2011 1SO 5667-11:2009. May liy
duoc dung trong chai nhya PVC sach. Luong mau nuéc léy trung binh ddi véi mot khu
vue khao sat 13 1,51it va duoc dd ddy chai dung mau dé loai bo khong khi c6 thé con lai
& trong chai, tranh cac phan tmg hoa hoc xay ra nhu qué trinh oxy hoa dé dam bao su
chinh x4c va tin cdy cho miu ldy. Sau khi 1dy xong, mau dugc bao quan trong thung xp
& nhiét 4o 20-24°C. Sau khi phan tich, tac gia 14y gié tri trung binh cua cac mau sau khai
thac dé so sanh sy bién d6i véi cac mau trude khai thac.(Vi tri iy mau hinh 5)
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3.1.1. Khu viwee Pé Gi (Phu Cét)

Két qua phan tich cic miu nude ngdm trude va sau khai thac tai khu vic Dé Gi
(Phi Cét) cho thiy cac thong s6 déu bién dbi (bang 1).

Bing 1. Két qua phdn tich mau nwde ngam triede va sau khi khai thac
& khu vuee Pé Gi (Phii Cdt)

R P . Trwoc Sau QCVN
TT | Thongsb Donvi | \hai thac | khai thac | 09:2008/BTNMT
1 |pH - 7,78 6,6 5,5-8,5
2 | TSS mg/I 138 104 1500
3 | COD mg/l 1.8 2,45 4
4 |CI mg/I 42,4 60,9 250
5 | NO3 mg/I 1,9 2,23 15
6 | Sat (Fe) mg/| 0,07 0,16 5
7 | Mangan (Mn) mg/l 0,021 0,06 0,5
8 | Coliform (TC) MPN/100ml 3 24 3

[Nguédn: Truce khai thac: Ngay ldy mau 07/08/2009, Cong ti Sai Gon - Quy Nhon thic
hién

Sau khai thac: Ngay 1y mau 02/08/2013, tac gia thyuc hién]

* Nhan xét:

+ pH: Trudc khi khai thac, méi truong nudc ngdm c6 pH > 7 (cu thé 1a 7,78),
day 1a moéi truong hoan toan mang tinh bazo. Con sau khi khai thac, moi truong lai cé
pH < 7 (cu thé 13 6,6), day 1a moi trudng mang tinh axit.

+ Ham lugng chét ran lo ling (TSS): Trudc khai thac 1a 138mg/l, con sau khi
khai thac giam xubng 104mg/l (giam khong déng ké). Pdi vé6i cac thong sé nhu COD,
CI, NOg,, sit (Fe), mangan (Mn) thi ching c6 xu hudng ting 1én sau khai thac (cu thé
d6i voi COD, trude khai thac 1a 1,8mg/l nhung sau khai thac thi ting 1én t6i 2,45mg/l;
CI tir 42,4mg/1 tang 1én 60,9mg/l tirc 13 ting gan gip 1,5 lan; NO3 tang tir 1,9mg/1 1én
2,23mg/l, st ting tir 0,07mg/l 1én 0,16mg/l, mangan ting tir 0,021mg/l 1én 0,06mg/l
nhung cac mirc ting nay déu khong dang ké).

+ Ngoai ra coliform tong sd ciing bién ddi theo xu hudng ting 1én sau khi khai
thac (cu thé trudc khi khai thac tong coliform dat 3SMPN/100ml nhung sau khi khai thac
thi ting 1én 24MPN/100ml (ting 8 1an).

Nhu vay, cac théng sb vira néu & trén thi chi co coliform tong sb 12 vuot ngudng
gidi han cho phép so véi QCVN 09:2008/BTNMT (trude khai thac ngang bang véi gidi
han quy dinh, con sau khai thac vuot hon 8 lan). Cac thong s6 con lai mac du c6 bién
d6i nhung van nam trong gidi han qui dinh.
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3.1.2. Khu vwe Hoa Hpi (Phu My)

Két qua phan tich cic mau nudc ngdm trudc va sau khai thac tai khu vuc Hoa
Hoi (Phu M) cho thiy cac thong s ciing co sy bién dbi (bang 2).

Bing 2. Két qud phdn tich mau nwde ngam trede va sau khi khai thac
0 khu vuwec Hoa Hoi (Phu My)

R P . Trwoc Sau QCVN
TT | Thongso Donvi | \hai thac | khai thac | 09:2008/BTNMT
1 pH - 6,19 75 5,5-8,5
2 TSS mg/l 100 41,63 1500
3 COD mg/l KPH 3,28 4
4 Ccr mg/l 13 25,85 250
5 NO; mg/| 0,17 13 15
6 Sat (Fe) mg/| 0,09 0,16 5
7 Mangan (Mn) mg/l 0,02 0,07 0,5
8 Coliform (TC) | MPN/100ml 15 23 3

[Nguédn: Truéce khai thac: Ngay ldy mau 27/05/2011, Céng ti TNHH My Tai thuce hién;
Sau khai thac: Ngay 1y mau 02/08/2013, tac gia thyuc hién]

[KPH: Khéng phat hién]
* Nhan xét:

+ pH: Trudc khi khai thac, méi truong nudc ngdm c6 pH < 7 (cu thé 13 6,19),
day 1a mdi truong hoan toan mang tinh axit. Con sau khi khai thac, moi truong lai c6 pH
> 7 (cu thé 14 7.5), day 1a moi truong mang tinh bazo.

+ Ham luogng chét ran lo limg (TSS): Trude khai thac 1a 100mg/l, con sau khi
khai thac giam xudng con 41,63mg/1 (giam khoang 2,4 1an). Ddi v6i cac théng sd nhur
COD, CI', NOg, sit (Fe), mangan (Mn) thi chung c6 xu huéng ting 1én sau khai thac
(cu thé @i v6i COD, trude khai thac khong phat hién thdy nhung sau khai thac thi ting
lén toi 3,28mg/l; CI tir 13mg/l ting 1én 25,85mg/l tirc 1a ting gan gép 2 lan; NO3 ting
tir 0,17mg/1 1én 1,3mg/l, sat ting tir 0,09mg/l 1én 0,16mg/l, mangan ting tir 0,02mg/1 1én
0,07mg/l nhung cic muc ting nay déu khong dang ké).

+ Ngoai ra coliform tong sd ciing bién ddi theo xu hudng ting 1én sau khi khai
thac (cu thé trudc khi khai thac téng coliform dat 15MPN/100ml nhung sau khi khai
thac thi tang 1én 2,3. 10'MPN/100ml (tang khoang 1,5 1an).

Nhu vy, cac théng sb vira néu & trén thi chi c6 coliform tong s 1 vuot ngudng
giéi han cho phép so véi QCVN 09:2008/BTNMT (trude khai thac vuot 5 1an, con sau
khai thac vuot hon 7 1an). Cac thong s6 con lai mic du ¢6 bién d6i nhung van nam trong
gi61 han qui dinh.
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3.2. Panh gia sw bién do6i trwong phong xa & cac khu vue ¢é khai thac sa khoing
titan

Dé danh gia sy bién d6i moi trudng phong xa & cac khu vire ¢6 khai thac titan,
tac gia da tién hanh do céac tuyén dic trung nhu PG-1, PG-2 gdm it nhat 16 diém, mdi
diém cach nhau 100m.

3.2.1. Khu viwee Pé Gi (Phu Cét)
* Tuyén Dé Gi -1 (DG-1)

Tuyén DG-1, tac gia do tit ca 16 diém sau khai thac dé tao thanh 1 tuyén két hop
v6i 16 diém do cia tuyén co trude. (Vi tri do: Hinh 6)
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Hinh 1. Két qua do phong xa tuyén DG-1 trude va sau khai thac

[Nguodn: Trude khai thac: Bdo cdo ddnh gid tac dong méi truong dir dn khai théc tdn thu
sa khoang titan lam sach moi truong khu du lich Trung Luong, huyén Phu Cadt, tinh Binh
Dinh,;Sau khai thac: tac gia thuc hién]

Ttr (hinh 1) cho ching ta thdy duong biéu dién cua liéu birc xa ngoai (Hp) trude
khi khai thac thay d6i trong pham vi rat rong tir 3,33-4,64mSv/nam, cac diém do c6 su
tang giam 1én xudng lién tuc (cu thé diém co lidu suit birc xa cao nhét 1a diém do
13,14,15c6 H, dat gia tri cao nhat 1a 2,23mSv/nim ¢ diém do 13). Trong tuyén Dé Gi 1,
tuy mot ham lugng 16n quing chura khodng vat dac biét 1a cac khoang vat phong xa da
mat di sau khi khai thac nhung van c6 sy bién ddi 16n nén lidu birc xa ngoai, H,= 0,39-
2,23mSv/ndm. Ngoai ra, bién d¢ dao dong cua liéu birc xa ngoai cao nhét rudc khai thac
s0 v6i liéu suét birc xa ngoai thap nhat sau khai thac trong khoang 11 lan.

Doi séanh véi TCVN 6866:2001, thi lidu birc xa ngoai trude khai thac tir 3,34-
4,64mSv/nim vuot qua 1mSv/nam tir 3-4 1an. Mit khac, liéu buc xa ngoai sau khai thac
& khu vye nay ¢ nhitng diém vuot qua ImSv/nam nén s& gay anh huong 16n dén moi
truong va ngudi dan sdng ¢ trong cac khu vue 1an cdn mé. Can c6 cac bién phap cu thé
nhu don sach ddng quing dong thoi canh bao nhitng nguoi dan khoéng nén vao nhiing
khu vyc d6 bang cac bién bio nguy hiém phéng xa.
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* Tuyén Dé Gi - 2 (DG-2)

Tuyén DG-2, tac gia do tat ca 17 diém sau khai thac dé tao thanh 1 tuyén két hop
v6i 17 diém do cua tuyén c6 trude. (Vi tri do: Hinh 6)
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Hinh 2. Két qud do phong xa tuyén DG-2 trude va sau khai théac

[Nguodn: Trude khai thac: Bdo cdo ddnh gid tic dong méi trieong di dn khai thac tin
thu sa khoang titan lam sach moi truong khu du lich Trung Luwong, huyén Phu Cat, tinh
Binh Pinh;Sau khai théac: tac gia thuc hién]

Ttr (hinh 2) cho chung ta thay dudng biéu dién cia liéu buc xa ngoai (Hy) trude
khi khai thac thay dbi trong pham vi tir 3,85-4,99mSv/nam, cac diém do cé su ting
giam 1én Xuéng lién tuc (cu thé diém c6 liéu chiéu cao nhit la diém do 1,17 c¢6 H, dat
gia tri cao nhét 1a 4,99mSv/nam). So véi tuyén Dé Gi 1, tuyén Dé Gi 2 khong co su thay
ddi dot ngodt vé dudng bicu dién lidu bic xa ngoai, tuy mot ham luong 16n quing chta
khoang vat dac bi¢t 1a cac khoang vat phong xa da mét di sau khi khai thac, do vay Hy
chi con = 0,37-0,64mSv/nam. Ngoai ra, bién d¢ dao dong cua lidu suét buc xa ngoai cao
nhat trude khai thac so v6i liéu suat birc xa ngoai thap nhét sau khai thac trong khoang
13 lan.

DPéi sanh véi TCVN 6866:2001, thi lidu birc xa ngoai trudc khai théac tur 3,85-
4,99mSv/nam vuot qua 1mSv/nam tir 3-4 lan. Nhung sau khi khai thac hau hét cac diém
do ¢6 liéu buc xa ngoai déu giam Xuéng con 0,37-0,64mSv/nam lai khong vugt qua
ImSv/nim nén s& khong anh huéng 16n dén moi truong ciing nhu nguoi dan séng &
trong cac khu vuc 1an can mo.

3.2.2. Khu vuc Hoa Hpi (Phit M)
* Tuyén Hoa Hoi -1(HH-1)

Tuyén HH-1, tac gia do tat ca 16 diém sau khai thac dé tao thanh 1 tuyén két hop
v6i 16 diém do cia tuyén c6 trude. (Vi tri do: Hinh 6)
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Hinh 3. Két qud do phong xa tuyén HH-1 trude va sau khai théac

[Ngudn: Tru6c khai théc: Bdo cdo danh gid tic dong méi truong die dn khai théc sa
khodng titan tai xd My Thanh va xd My Tho, huyén Phu My, tinh Binh Dinh;Sau Khai
thac: tac gia thuc hién]

Ttr (hinh 3) cho chung ta thay dudng biéu dién cia liéu buc xa ngoai (Hy) trude
khi khai thac thay doi trong pham vi tir 3,33-4,87mSv/nam, cac diém do co su ting
giam 1én xudng lién tuc (cu thé diém c6 liéu suit birc xa ngoai cao nhat 1a diém do 5 co
Hn dat gid tri cao nhat 13 4,87mSv/ndm). Sau khai thac, khong c6 sy thay doi dot ngot vé
duong biéu dién liéu blrc xa ngoai, tuy mot ham luong 16n quing chira khoang vat dic
biét la cac khodng vat phong xa da mét di, do vay H, chi con = 0,39-0,57mSv/nam.
Ngoai ra, bién d6 dao dong cia liéu birc xa ngoai cao nhét trudc khai thac so véi lidu
btic xa ngoai thap nhat sau khai thac khoang 12 lan.

D6i sanh véi TCVN 6866:2001, thi lidu suat birc xa ngoai trude khai thac tir
3,59-4,91mSv/nam vuot qua 1mSv/nim khoang 3-4 1an. Nhung sau khi khai thac hau
hét cac diém do c6 liéu birc xa ngoai déu giam xudng con 0,54-0,85mSv/nam lai khong
vuot qua 1mSv/ndm nén s& khong anh hudng 16n dén moi truong cling nhu ngudi dan
song & trong cac khu vuc 1an can mo.

* Tuyén Hoa Hai -2(HH-2)

Tuyén HH-2, tac gia do tat ca 18 diém sau khai thac dé tao thanh 1 tuyén két hop
v6i 18 diém do cta tuyén co trude. (Vi tri do: Hinh 6)

Ttr (hinh 4) cho ching ta thay dudng biéu dién cia liéu buc xa ngoai (H,) trude
khi khai thac thay ddi trong pham vi tir 3,34-4,94mSv/nam, cac diém do co su ting
giam 1én xudng lién tuc (cu thé diém co lidu birc xa ngoai cao nhit 13 diém do 10 c6 H,
dat gia tri cao nhét 13 4,94mSv/nam). Sau khai thac, khong cé su thay doi dot ngot vé
duong biéu dién lidu birc xa ngoai, tuy mot ham luong 16n quing chira khoang vat dic
biét 1a cac khoang vat phong xa dd mat di, do vay H, chi con 0,39-0,62mSv/nim. Ngoai
ra, bién do dao dong cua lidu buc xa ngoai cao nhét trude khai thac so vai lidu birc xa
ngoai thap nhét sau khai thac trong khoang 12 lan.
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Hinh 4. Két qud do phong xa tuyén HH-2 trude va sau khai théac

[Nguon: Trude khai théc: Bdo cdo danh gid tic dong méi truong du dn khai théc sa
khodng titan tai xd My Thanh va xd My Tho, huyén Phu My, tinh Binh Dinh;Sau Khai
thac: tac gia thuc hién]

Déi sanh véi TCVN 6866:2001, thi liéu bic xa ngoai trude khai thac tir 3,34-
4,94mSv/nam vugt qua 1mSv/nam tir 3-4 lan. Nhung sau khi khai thac hau hét cac diém
do ¢6 liéu buc xa ngoai déu giam xuéng con 0,39-0,62mSv/nam lai khong vugt qua
ImSv/nam nén s& khong anh huong 16n dén moéi truong ciing nhu ngudi dan séng &
trong cac khu vuc lan can mo.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Tur nhitng két qua nghién ctru trén day cua nhom tac gid, cd thé rit ra mot so két
luan sau:

1. Chat luong nudc ngam: Sau khai thac, phan 16n cac thong sb chat lwong nudc
ngam déu c6 su bién ddi so véi trudce khi chua khai thac, cac thong s nay khong vuot
qua ngudng gidi han quy dinh so vé1 QCVN 09:2008/BTNMT. Tuy nhién, ca 2 khu vuc
Dé Gi (Phu Cat) va Hoa Hoi (Phit M) c6 coliform tong s6 vuot qua gidi han quy dinh.

2. Truong phong xa: Nhin chung, trudc khi khai thac, liéu birc xa ngoai (H,) cua
3 tuyén (PG-2, HH-1, HH-2) dao dong trong khoang 3-5mSv/nim, sau khai thac liéu
buc xa giam xudng dudi mirc <ImSv/nam. Ddi sanh vai TCVN 6866:2001 thi liéu birc
xa nay khong gy anh huong dén méi truong xung quanh, dan cu sdng 1an can va cac
cong nhan dang lam viéc tai mo. Riéng tuyén DG-1, ham lugng lidu birc xa sau khai
thdc >1mSv/nam vi do day la bai thai trong cia mo, con tdn tai cac khoéang vat chira xa
cao, gay anh huong dén moi truong.
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4.2. Kién nghi

1. Bbi v6i nude ngam thi trude khi dua vao s dung cho cac muc dich khac nhau

can xtr 1y coliform phu hop véi quy chudn di néu.

2. D61 voi phong xa: can lam sach bai thai & khu vuc nay bang cach xtuc boc hét

16p quing con lai dua vé xudng ché bién tranh phat tan xa ra méi trudng.

3. Quy hoach khai thic sa khoang titan ven bién mot cach bén vimg, khong

nhing vira tranh lang phi (hay ton thit tai nguyén khoang san) ma con 1am cho méi
truong t6t hon (két qua nghién ctiru phong xa déu dudi TCVN sau khi khai thac.

[1].

[2].

3]

[4].

[5].
[6].

[7]1.

TAI LIEU THAM KHAO

V& Ngoc Anh (2004). Nghién ciru dic diém di thieong phong xa phuc vu dw bdo
tai nguyén sa khoang titan va danh gia anh huong cua moi truong phong xa doi
ven bién Trung Trung bg. Luan 4n tién si dia chat, Ha Noi.

Bao cédo (2008). Dadnh gia tac dong mai triecong khu vuc khai thac sa khoang titan
tai xa My Thanh va xa My Tho, huyén Phu My, tinh Binh Dinh. Qui Nhon, Binh
Pinh.

Bao céo (2011). Bdo cdao danh gia tdc dong moi truong du dan khai thdc tdn thu sa
khoang titan lam sach moi truong khu du lich Trung Lwong, huyén Phu Cat, tinh Binh
Dinh.

Lé Duy Dat (2013). Pdnh gid sw bién doi méi truong dia chdt do khai thic sa
khodng titan ven bién tinh Binh Pinh va dé xudt gidi phdp giam thiéu. Luan van
thac si dia chat, Dai hoc Khoa hoc Hué.

QCVN 09:2008/BTNMT: Quy chudn ky thudt quoc gia vé chdt hrong nwée ngam.
TCVN 6866:2001: An toan birc xa - Gidi han liéu doi véi nhan vién birc xa va dan
chung.

D0 Dinh Toét (1997). Pdnh gid tiém ndang khodng san quy hiém khu viee tdy — tay
bdc tinh Binh Dinh, vin dé sir dung hop Iy tai nguyén va bdo vé méi truong
(1995-1997). Truong Pai hoc M6 - Dia chat, Ha Noi.

67



TAP CHi KHOA HOC VA CONG NGHE, TRUONG BH KHOA HOC HUE  TAP 1, SO 1 (2014)

ARks

14°13'

109°10
L

109°15'

_M)”l Tho

D
w

Q.?

Q.

Q.*

Q.

Q.

('41/0 IGbI’cm
MY 4 |

GKdc,

Cat Khanh
G-GSyKdc,

Pleistocen thong:

-

CHU GIAI

(a): cdt, cuoi, soi, cit bot;
(m): cat thach anh, manh vun
san ho, vo Mollusca. Day 3-4m.

Holocen thong:

(ab): cdt, bot, sét, mun va
Xdc thue vat, it than bun:
(v): cét thach anh;

(am): cdt, sét, cit bot.
Day 2-20m.

Holocen trung - thong:

(m): cdt, bot, sét; (am): cat, bot,

Holocen trung: (¢ " min thue vat. Day 16-20m.

: cudi, cdt, bot, sét.
Holocen ha - trung: g;yc; 5'_7‘,:,,_ )
(m): cat, bot, sét:
(am): cit, bot, sét,
it san soi. Day 3.2m.

Phirc hé Ca Mong: mach gabrodiabas, diabas

-3
Lg’ Pha 3: granit biotit hat nho
-
=
\g Pha 2: granit, granosyenit biotit
F hat vira dén 16n
a~
_ Phic He Pha 3: granit, granosyenit hat nho
~ Van Canh:
Song, sudi but gay
Xa
200 Pong binh do
Huyén

14°13'

14°
10

14°
05"

109°10"

109°15'

Hinh 5. So dé vi tri ldy mdu khu viee nghién ciru

68



TAP CHI KHOA HOC VA CONG NGHE, TRUONG BH KHOA HOC HUE  TAP 1, SO 1 (2014)
- 10910 109'15" 10920 10925
Hoa Hoi
My Thanh
\\»
&5 v“\"\\
.Z; "‘
.
10" ) |
z
Cat Khanh :
Vung vinh
Tén xa
| Cit Thanh et Y = Tuyén do
I:lg" ). n -
mm'“‘] Ca/.t
Cit Hai
. Tin Thinh y
109'10" 10915" 10925
Hinh 6. So do cdc tuyén do xa ven bién tinh Binh Dinh

69



TAP CHi KHOA HOC VA CONG NGHE, TRUONG PH KHOA HOC HUE  TAP 1, SO 1 (2014)

ASSESSMENT OF CHANGE IN GEOLOGICAL ENVIRONMENT
CAUSED BY EXPLOITATION ACTIVITIES OF TITANIUM
ALONG THE COASTLINE IN BINH DINH PROVINCE

Le Duy Dat
Department of Geography - Geology, Hue University of Sciences
Email: duydat2610@gmail.com

ABSTRACT

The Central Coast with a long coastline and many sand dunes has favorable conditions
for accumulation of many groups of placers, in which the most specific mineral is
titanium group. Being easy to exploit by opencast methods and high economic value,
tittanium brings significant income for the local people.

Currently, Binh Dinh is one of provinces with huge reserves of titanium which have been
exploiting at a large-scale activities. The titanium exploitation process has changed the
geological environment in this region (such as the radiation and the quality of
underground water). To evaluate the change of geological environment, the author
carried out the works such as literature review, field survey and groundwater analysis for
20 samples with 8 parameters such as TSS, COD, Cl -, NOs -, Fe , total coliforms ...
and for measured radiation levels in different areas by using modern equipment. Based
on these results, the author compared analysis results to QCVN 09:2008 and TCVN
6866:2001 to assess the degree of changes during the exploitation process versus the
previous unexploited conditions.

Keywords: Geological environment
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