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CHUONG 5 KHAO SAT KHOAN THAM DO

5.1 Pé cwong khao sat

5.1.1 Muc dich khao séat.

Khao sét khoan tham do bao gom cong tac khoan, kiém tra dia vat ly hé khoan, xay giéng, bom thir
va kiém tra chat lugng nuéc. Khao sat ndy duoc tién hanh nham thu thap thong tin lién quan dén dia
chat thuy van nhu sau:
>  Céu trac va diéu kién dija chét.
> Dic tinh caa ting ngam nude va diéu kién nuge ngam.
> Kiém tra muc nuéc ngam va chét lugng nudc.

Nhiing théng tin vira d& cap & trén duoc sir dung dé xem xét tiém nang nudc ngam.

5.1.2  Pham vi va khéi lwong khao sat
Khao sét khoan tham do dugc thuc hién & 24 xa nhu duoc thé hién ¢ S liéu 5.1.1. Thdng tin vé dia
diém, chiéu sau va duong kinh cua 15 khoan dugc thé hién ¢ Bang 5.1.1

't.
nirrann

S6 liéu 5.1.1 Pia diém cac hd khoan tham do
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5.2 Chon dia diém thwc hién khoan tham do.

5.2.1 Tiéu chi lwa chon vi tri thwc hién khoan tham do
Nhitng tiéu chi lya chon céc vi tri khoan kiém tra nhu sau:

(1) St dung céc thdng tin vé nhirng giéng c6 sdn

Théng tin vé nhiing giéng c6 san tai cac xa muc tiéu thuong rat it. Tuy nhién, nhitng théng tin nay
lai rat quan trong trong viéc tim hiéu cac diéu kién dia chat thuy van. Vi vay, nhitng thdng tin nay da
dugc thu thap va phan tich

(2) S dung nhirng di¥ liéu GIS c6 sn
Dit liéu GIS tong hop tir chuong trinh Mapinfo Viét Nam - duoc str dung két hop cung véi dir liu
tham khong dé cap dudi day nham phan tich nhirng diéu kién dia chét thay van mot cach hiéu qua.

3) S dung phwong phap tham khéng

Ban dd dia hinh c&c xa muc tiéu duoc chuan bi; cac phan tich ciu tric dia chat va dia mao duoc tién
hanh bang cach st dung dit liéu SRTM (Chwong trinh thdm hiém tau con thoi); va DEM (M& hinh sb
do cao).

(4) S dung két qua khao sat dia vat ly

Trung binh ¢6 nam (5) vi tri &ng vién cho ngudn nudc ngam tai mot (1) x& duoc lya chon- dya trén
cac két qua phan tich dia chét thay van, bao gom khao sat thuc dia. Sau d6, khao sét dia vat ly s& duoc
tién hanh tai nhitng dia diém da chon.

5) Panh gia céac dia diém &ng vién cho khoan tham do va lwa chon.

Cac vi tri ng vién cho cong tac khoan tham do duoc danh gia dua vao cac két qua phan tich da
duoc dé cap & trén. Nam (5) tiéu chi dugc lya chon cu thé 1a: lineament, dién tich luu vuc, d6 day ting
ngam nudc, suit dién tré (@6 tham tir), chat lugng nuéc (xam thuc nude bién ). Sau d6, Boan nghién
ctiru dua ra s6 diém cho mdi tiéu chi va cong tong sé diém dé danh gi4. Dia diém nao dat s6 diém cao
nhat tai mdi xa muc tiéu s& duoc chon dé thuc hién khoan tham do.

5.2.2 Chisb dé danh gia nhirng vi tri c6 thé thwc hién khoan tham do
D) Lineament
Lineament la chi s6 quan trong déi voi ting ngam nuéc dsi da boi mot dia diém véi cau trac

lineament c6 thé ¢ nudc ngam ton tai trong doi khe nat hodc doi dat gay.

(2) Dién tich lwu vuc

Dién tich luu vuc 1a chi s6 phi hop dé danh gié tiém nang nude ngam. Nhin chung, nhiing vi tri Gng
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vién nao nam trong vuing c6 dién tich luu vyc rong thi c6 tiém nang nudc ngam cao.

(3) Do day cua tang ngam nwéc
Do day caa tang ngam nudce 1a dir liéu co ban c6 anh hudng truc tiép dén luu lvong bom cua giéng.
Chi s6 nay duoc danh gia cung vai két qua diéu tra dia vat ly.

(4) Suét dién tré (d6 tham tur)
P D6 tham tir ciia ting ngam nudc 1a sb liéu co ban ¢6 anh huong tryc tiép dén luu lugng bom cua

giéng. Chi s6 nay ciing dugc danh gia dua vao suat dién tro (cac két qua diéu tra dia vat ly).

(5) Chét lvong nwédc ( xam thye nwédc bién)

D6 man cua xam thuc nuéc bién 1 chi sb quan trong nhat cho khai thac nuéc ngam tai khu vuc
nghién ciu. Diém danh gia danh cho chi sé6 xam thuc man dugc nhan hé s 2 téi da so véi diém sé caa
cac chi s6 khac. Po man gay ra tir nguyén nhan dia chat phu thugc vao méi truong hé tang hoic moi
truong boi tich- s& khdng dugc xem xét trong nghién ciru nay do thiéu thong tin.

5.2.3 Danh gia cac vi tri khoan tham do

Cac chi s6 vira dugc dé cap & trén s& la tiéu chi dé danh gia céc vj tri tng vién cho cac hé khoan
tham do. Céc vi tri tng vién nay s& dugc cho diém sé danh gia tuong ddi bai diéu kién cua nhitng chi
s6 nay 1a khac nhau theo tirng xA.

Két qua danh gia cac vi tri h khoan tham do duoc thé hién tai Bang 5.2.1 t6i 5.2.4
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5.3 Phwong phap khao sat.

Khao sat khoan hd khoan thim do duoc thuc hién theo cac budc sau:

(1) Khoan hé dweng kinh 110 mm
Viéc khoan hé cé duong kinh 110 mm duoc tién hanh dé thu thap cac thong tin dia chat, do muc
nuée ngam va tao hd thir cho cdng tac do suit dan dién phuc vu karota dia vat ly.

(2) Karota dia vat ly trong hé khoan
Karota dia vat ly trong h khoan duoc tién hanh & cac dia ting bdo hoa. Suat dién tro va tia gamma
tu nhién duoc do bang viéc st dung k¥ thuat karota.

(3) Quyét dinh c4u trac hd khoan
CAu truc 15 khoan duoc quyét dinh dua vao cac két qua khoan 16 duong kinh 110 mm va kar6ta dia
vat ly.

(4) M& rong 16 khoan va |ap dat dwong 6ng nhwa PVC c¢6 man chan.
Dua vao cau trac giéng, 16 khoan cd duong kinh 110 mm dwgc mo rong, sau d6 lap dit ng nhwa
PVC c6 man chin. Budc tiép theo la dap nguoc, bit kin, gan vo loc va trat xi mang trén bé mit..

(5) Khai thac giéng
Sau khi tién hanh céc budc trén, 15 khoan s& dugc 1am sach bang phuong phap nang khi nham dam

bao nhitng dac tinh tu nhién caa luu leong nude ngam.

(6) Coéng tac bao vé
Hop bao vé bang bé tong c6 khda duoc lap dat..

5.3.1 Cobng tac khoan
May khoan xoay da dwogc sir dung trong qua trinh nay. Ong chdng va dung dich khoan thich hop
ciing duoc st dung dé duy tri vach hé khoan.

Hé khoan c6 duong kinh 110 mm duoc khoan sau tgi 100 m nham tim hiéu nhitng diéu kién dia
chét va dic tinh ting ngam nudéc, dong thoi tién hanh karota dia vat ly trong hd khoan. Sau khi xac
dinh duogc ciu tric giéng dua vao nhiing két qua khoan va karota, duong kinh cua 16 khoan s& dwoc
mé rong theo ting budc dé cé thé xay dung két ciu giéng. Puong kinh mé rong duoc xac dinh dua
vao do cing cua dat/ da.

Muc nuée ngam duoc do ¢ giai doan dau va giai doan cudi cong tac khoan.

Nhat trinh cong tac khoan duoc tap hop sau khi hoan thanh céng viéc tai hién trueong.
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5.3.2 Karota dia vat ly trong hé khoan
Karota dia vat ly trong hé khoan bao gébm karota suit dién tré va car6ta gamma ty nhién, dé 1am r

vi tri/ dzc diém cua tang ngam nudce. Thong sé ky thuat caa hé théng nay gdm nhiing phan viéc sau:

(1) Suét dién tré

Phwong phap karota suit dién trg 1a mét trong nhirng bugc thim do dia vat ly nham do thudc tinh
dién cua ting hé ting dia chat. Phuong phép karora nay chi sir dung trong méi truong nudéc, vi thé,
phuong phap nay dugc ap dung trong céc hé khoan c6 nudc. Trong qua trinh khao séat karota, mot dién
cuc dong va dién cuc dién thé duoc ndi thing vao dat, trong khi mot dién cuc dong va dién cuc thé
khéc duoc ldp vao may do. May do s& dugc dua xudng hd khoan va suat dién tré dugc quét trén may
do.

(2) Gamma tw nhién

Déi voi ki thuat Cardta gamma ty nhién, Md-dun do duoc trang bi bo phan phét sang s& do céc tia
gamma phat sinh tir cac phan tir phong xa & dia tang. Boi vi tinh khong tham c6 méi quan hé mat thiét
Vi ty 1é dit sét trong dia ting nén cuong do cua tia gamma ty nhién phu thuoc vao ham luong Kali
trong dat sét.

5.3.3 Xay dwng giéng
Sau khi quyét dinh cau tric giéng, viéc xay dung giéng duoc tién hanh.

(1) CAu tric giéng tiéu chuan

C4u trdc giéng tiéu chuan bao gém 6ng nhuya PVC va mang chin cé duong kinh 140 mm, nhu duoc
thé hién & Sé liéu 5.3.1. Mang chin nay duoc dung véi loai dng nhwa PVC ¢6 16 véi ty 18 khau do 1a tir
5-10%.

2 Bém loc, han kin va trat xi mang

S6i tron canh duoc chon dé sir dung cho dém loc. C& hat 1a khoang 5 mm. Phan dém loc c6 chiéu
dai tdi thiéu 12 2 m va dai hon mang chién.

Phan han kin c6 chiéu dai téi thiéu 1a 1 m va duoc gin phia trén va bén dudi phan dém loc bang cac
chét két dinh.

Trét xi mang dugc thuc hién & miéng hd khoan dé giir va bao vé dng chdng.

(3) Khai thac giéng
Sau khi hoan tat viéc xay dung giéng, cong tac khai théc giéng s& duoc thuc hién biang phuong phap
nang khi. Cong tac nay duoc tiép tuc cho dén khi nudc ngam trg 18n sach. Ba (3) tiéng sau khi hoan

thanh viéc khai thac giéng, muc nuéc ngam & trong hé khoan s& duoc do.
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4 Coéng tac bao vé
Hop bao vé bang bé tong co lap khoa nham chéng hu hong va mét bién bao md ta tinh trang duoc

gan trén hop.

Iron Cover Plate (lid) Casing Cap
Lock system \ Casing Pipe
. I
] ! Concrete Block
R «— ———— =
i
: Concrete Base
G.L. i
I
i
i
Sealing il Gravel
Cement ]F
i
i
! Diameter: 10"
i
. i
Grouting s i
Backfill i
i
i
5m - 15m i
i
q D
! Diameter: 8"
l -
| ]
/
i
! P.V.C. Casing
! 1 - /Y
Sealing I Diameter: 6
Bentonite /Cement /Clay
|
1
1
Screen
{ i
i .
e, Centralizer
|
s
T
Fe
Gravel packing -
i
Sealing I
; Bottom cap
100m Bentonite /Cement /Clay
1
1

S6 liu 5.3.1 So dd céu tric giéng

5.3.4 Bom thi nghiém
Viéc bom thi nghiém bao gom qué trinh kiém tra ha mic nuée trong giéng, kiém tra bom nudc véi ty
I& hang va bom kiém tra thu hdi.

(1) Thé nghiém ha mirc nwéc trong giéng theo bac.

Qua trinh kiém tra ha mutc nuée trong hd khoan theo bac dwogc thuc hién tir 4 t6i 6 bac. S6 bac ha
can thiét duoc quyét dinh bai didu kién luu lwong nuéce c6 san. Viéc theo ddi mdi bude thuc hién
thuong mat khoang 120 phat. Trong truong hop mic nuéc ha khéng on dinh trong khoang 120 phat
d6 thi viéc theo ddi nay duoc kéo dai téi da la 180 phat. Bang 5.3.1 thé hién lich trinh tiéu biéu qua

trinh kiém tra ha mic nuée trong hd khoan theo bac.
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Bang 5.3.1 Thei gian biéu theo ddi mdi bac ha

Time from start of pumping Time interval of measurement
(minutes) (minutes)
0 - 5 1/2
5 - 10 1
10 - 20 2
20 - 30 3
30 - 60 5
60 - 120 10
120 - 180 10

Sau khi hoan thanh quéa trinh kiém tra ha muc nuéc theo bac trong hé khoan, luu luong nuée an
toan duoc xac dinh va dwa vao dé ching ta s& quyét dinh luu luong bom cho qua trinh bom kiém tra

Véi ty 18 hang.

(2) Bom thi nghiém v&i ty 1& hang.

Qua trinh bom kiém tra véi ty 18 hiang duoc tién hanh voi luu luong bom duoc xac dinh tir nhiing
két qua cua qué trinh thi nghiém ha mic nuéc theo bac. Khoang thai gian do dién hinh duogc thé hién
tai Bang 5.3.2

Bang 5.3.2 Khoang thei gian do trong bem thi nghiém véi ty 1& hang

Time from start of pumping Time interval of measurement
(minutes) (minutes)
0 - 5 1/2
5 - 10 1
10 - 20 2
20 - 30 3
30 - 60 5
60 - 120 10
120 - 240 20
240 - 360 40
360 - 720 60
720 - 2,880 120
2,880 - 240
(3) Kiém tra thu héi nwéc

Qua trinh kiém tra thu hdi dugc tién hanh cho dén khi muc nuéce trong hé khoan thu héi tuong dwong
v6i muc nuée tinh duoc do -trude khi tién hanh kiém tra ha muc nuéce trong giéng. Khoang thoi gian
thuc hién qua trinh kiém tra thu hoi thu kéo dai tdi thiéu 1a 12 tiéng.

5.3.5 Kiém tra chat lwgng nuwéc

Mau nuéc kiém tra duoc lay sau khi tién hanh bom kiém tra. Cong tac kiém tra chat lugng nuée
duoc tién hanh tuan theo quy trinh chit luong TIEU CHUAN VIET NAM (TCVN).

Bang 5.3.3 cho thay cac thdng sb - do ddi tdc va nhom nghién ciu JICA xéc dinh - da duoc phan
tich.
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Bang 5.3.3 Thong sb kiém tra chat lwgng nwéc

Parameter
1 | Arsenic 9 | Chloride lon 17 | Hardness
2 | Cyanide 10 | Color 18 | Total Dissolved Solid
3 | Fluoride 11 | Taste 19 | Turbidity
4 | Lead 12 | Copper 20 | Zinc
5 | Nitrate 13 | Iron 21 | Hydrogen Sulfide
6 | Nitrite 14 | Manganese 22 | Phenol
7 | Total Mercury 15 | pH 23 | Total Coliform
8 | Ammonia 16 | KMnQO, 24 | Thermotolerant Coliform

5.4 Két qua

5.4.1 Ban tbng két két qua
Nhitng két qua cong tac khoan, bom kiém tra, kiém tra chat nudc ngam dugc thé hién & Bang 5.4.1.

Bang 5.4.1 Toém tat két qua khao sat khoan hé khoan tham do

Thickness Pumping Test Results **Water Quality
Test . -
. of Type* of | Aquifer | Static Safe Yield N
Province | well Commune . Draw- . Q| S |w
No Alluvium | Bedrock Type |Water| wlgle § § o |8lg
. Level i 3 =
m (Vmin) [ (m°/day)
(m) GLm| ™ ¥ |©
P-1 Xuan Phuoc 10.0 Gr Fracture | -2.00 |-22.63 4.0 6
P-2 An Dinh 35 Gr Alluvium, 1359 | 930 | 2000 288| M| x X
Fracture
P-3 An Tho - Ba, SR Fracture |-43.50 | -6.08 80.0 115 X
Phu P-4 An My 8.0 Ba, SR Fracture 0.80 |-14.06 | 480.0 691
Yen P-5 Son Phuoc 1.0 Ba, Gr Fracture -6.00 |-17.00 4.0 6] X
P-6 Ea Cha Rang 4.0 Gr Fracture -6.00 |-33.81 15.0 22 M
P-7 Suoi Bac 25 Gr Fracture -7.00 |-30.10 5.0 71 X
Joint,
P-8 | Son Thanh Dong - Ba, An -12.70 | -0.91 300.0 432
Fracture
K-1 | CamAnBac 110 Gr Weathering,| ) 65 | 976 | 2500 360 VIRY,
Fracture
Khanh = 5 | cam Hiep Nam 15.0 Gr Weathering, | ¢ 2 | 5517 | 400 58 e X
Hoa Fracture
K3 | camHaiTay 10.0 Gr Intrusive, 1 60 | -15.00 | 200.0 288
Fracture
N-1 Nhon Hai 5.0 Gr Fracture -7.00 |-29.62 90.0 130 X M X | X
N-2 Cong Hai 8.7 An Fracture -3.50 |-11.37 35.0 50
N-3 Bac Son 50 Gr W'fathte””g' 250 |-1410 | 90.0 130 x| x| x X | x
Ninh Thuan racture
N-4 Phuoc Minh 2.0 Gr Fracture -4.00 |-36.00 1.0 1IM| X M X
N-5 Phuoc Hai 8.0 Gr Weathering | -1.30 |-13.65 | 60.0 86 X X | X X | X
N-6 Phuoc Dinh 15.0 Gr Weathering | -6.80 | -13.67 35.0 50| X X
B-1 Muong Man 10.0 SR Fracture | -5.30 | -7.47 25.0 36
B-2 Gia Huynh 5.7 Gr Fracture | -1.64 |[-26.41 | 30.0 43
B-3 Nghi Duc 8.0 Gr Fracture | -1.10 [-10.03 3.0 4
Binh Thuan| B-4 Tan Duc 100 or |Weathering.[ 550 | 587 | 120 17 X
Fracture
B-5 Me Pu 8.0 Gr Weathering | -1.90 |-21.30 | 45.0 65
B-6 Sung Nhon 8.0 Gr Fracture | -0.80 [-19.00 | 45.0 65
B-7 Da Kai 3.0 Ba,Gr | Alteration | oo | s5p00 | a8 7
Fracture

* Gr: Granite, Ba: Basalt, SR: Sedimentary Rock, An: Andesite
** X:Dissatisfy Drinking Water Standards, M: Marginal of Drinking Water Standards
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5.4.2 Cong tac Khoan, Katbra dia vat ly trong hd khoan va xay dung giéng khoan

Céu trtc giéng phu hop duoc xac dinh dua trén co s& xem xét kiém tra 16i khoan. Céc dic tinh dat
gay, sy ton tai cua mau nau oxi héa, ty 1é thu hdi 16i khoan... d4 dugc phan tich. Ciu tric giéng phu
hop ciing dugc xac dinh dua trén cac két qua karota dia vat ly. Theo dd, cac thong sb karota dia vat ly
hé khoan nhu: déi c6 suét dién tro thap, nhitng thay déi vé kich c&, sy dao dong gamma... 1a nhing

yéu té dé xac dinh cau tric giéng.

5.4.3 Bom thi nghiém
1) Lwu lwgng an toan

Viéc bom kiém tra bao gdm kiém tra ha mirc nu6c theo bac, bom thi nghiém véi ty 1& hiang va bom
kiém tra thu hdi duoc thyc hién nhim xé&c dinh luu lugng an toan cua cac hé khoan tham do. Luu
lwong an todn s& xac dinh riang nudc ngam c6 ph hop cho cip nude hay khong va vé co ban, hé sé
leu lwong an toan duoc xac dinh biang 80% luu lwong téi han tai diém c6 do nghiéng dang sau khi

muc nuéc duoc ha mot bac theo cac két qua kiém tra ha bac myc nudc tai S6 liéu 5.4.1.

Step Drawdown Test: Relationship between 'Discharge and Drawdown'

Discharge (I/min)
10 100 1,000

(1) To clarify Critical Yield
L l Critical Yield = 100 I/min

: N
S

(2) To calculate Safety Yield

Drawdown (-m)

T Safety Yield = Critical Yield x 80 %
Ischarge rawdown .
|| (Vmin) (m) =100 I/min x 80 %

1 Step 60 4.06 =80 I/min

2 Step 80 5.12

3 Step 100 6.42

4 Step 110 7.27

5 Step 120 .63

6 Step 130 9.97

100

S6lieu5.4.1 Quy trinh x4c dinh Lwu lwgng an toan

Tém tit luu lwong an toan cua mdi hd khoan tham do dwoc thé hién ¢ S6 liéu 5.4.2. Nhiing hd
khoan kiém tra c6 luu lwong an toan vuot quéa 100 1it / phat dugc danh gié 1a doi dao. Céc hd khoan
kiém tra c6 luu lwong an todn cao ndy nam tai cac khu vuc P-1, P-4, P-8, K-1 va K-3. Trong khi d6,
nhitng hd khoan cé luu lrgng an toan khdng qua 30 lit/ phat dugc danh gia 1a yéu- khdng du leu luong
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an toan cap nudc bang sir dung bom tay. Cac hd khoan nay duoc tim thay tai cac khu vic P-1, P-5, P-6,
P-7, N-4, B-1, B-3, B-4 va B-7, xem chi tiét tai Bang 5.4.2.

| B Discharge (I/min) = Drawdown (m) |
500 L 0
450 -10
400 — -20
350 -30
= 300 -40 o
() [}
o 250 7] S0 9
s — 3
2 3
0 200 60
150 -70
100 -80
50 -90
57
0 -100

Commune No.

S6 ligu5.4.2 Luwu lwgng an toan va muc nwéc ha theo ho khoan tham do

Bang 5.4.2 Phan loai luu lweng an toan theo hé khoan tham do

DPéanh gia lvu lwvong nwéc ngdm
X& muc tiéu Nhiéu: Trung binh: Hiém:
hon 100 l/phut 30 t&i 100 I/phit Nhé hon 30 I/phut
P-1 Xuan Phuoc
P-2 An Dinh
- P-3 An Tho
L | P4 An My
é P-5 Son Phuoc
P-6 | EacChaRang
P-7 Suoi Bac
P-8 | son Thanh Don 300
= K-1 Cam An Bac 250
_‘C% S K2 cam Hiep Nam _
T
< K-3 Cam Hai Tay
N-1 Nhon Hai
s | N-2 Cong Hai
§ N-3 Bac Son
< | N4 Phuoc Minh
Z | N-5 Phuoc Hai
N-6 Phuoc Dinh
B-1 Muong Man
= § B-2 Gia Huynh
m <= | B-3 Nghi Duc
B-4 Tan Duc
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B-5 Me Pu
B-6 Dung Nhon
B-7 Da Kai

(2) Hang sb tdng ngam nuwéc

Hang sé ting ngam nudc nhu d6 dan truyén (kha nang dan nudc cua ting ngam nudc), hé sb trir va
hé sb thim, duoc xéac dinh khai quét tir nhitng két qua cua qué trinh bom th.

Nhin chung, viéc tién hanh thir nghiém mat giéng bom thir va mot vai giéng quan sat Ia rat can thiét
dé xé&c dinh hang sé tang ngam nuéc. Tuy nhién trong nghién cau nay, chi thuc hién thir nghiém céc
hé khoan kiém tra (giéng bom), (ma khong thuc hién cac hé khoan quan sat), bai vi muc dich caa viéc
khao sat chi nham xac dinh truc tiép luu luong nudc an toan. Hon thé nita, su can bang giéng lai dua
trén su ton tai cua tang ngam nudc phan bé lién tuc theo chiéu ngang, nhu cac hé tang céat phu sa/ dat
s6i. Tuy nhién, ting ngam nuéc muc tiéu trong nghién ciu ndy 1a nuée khe nat thude céc doi dat gay/
xam nhap/ phong hda/ khe nut - véi sy phan bé gian doan.

Vi thé, sir dung cac gia tri hang s ting ngam nudc trong so sanh tuyét déi hay trong mot sé phan
tich 1a khdng chinh xac. Vi du: khoang cach tir giéng bom ti giéng quan séat duoc gia dinh 1a béan
kinh 6ng nhua PVC trong tinh toan hang sé tang ngam nudc. Trong bao cao nay, ching tdi xem hang
s6 ting ngam nudc 1a mot su so sanh twong dbi.

Hang s6 tang ngam nudc duoc tinh tir nhitng diéu kién sau day, xem Bang 5.4.3

Bang 5.4.3 Nhirng diéu kién va va phwong trinh tinh ciia Hang sé tAing ngam nwéc
Adopted Pumping Tests
for the Calculation

Aquifer Constant Equation

[Jacob Method]

2.30Q
Constant Rate Test T=—-F
4nAS
Transmissivity: T
where,

Recovery Test _ )
Qp: Discharge (m3/min)

s: Drawdown in 1 log-cycle (m)
[Jacob Method]
S=225T (t, /1)

where,

Storage Coefficient: S | Constant Rate Test ) )
to: time (drawdown =0) (min)

r: Distance between a pumping well

and a observation well (m)

= 100 ( T j
Permeability Coefficient o 60 \D
(Transmissivity)
ik where,

D: Thickness of the aquifer (m)
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Bang 5.4.4 va Sé liéu 5.4.3 thé hién tom tit hiang s6 ting ngdm nude. Can luu v rang do dan truyén

dat duogc tir kiém tra ty 1¢ hiang va kiém tra thu hoi 1a khé giéng nhau. Vi thé, cac gia tri trong Bang

5.4.4 va So db 5.4.3 da dugc lya chon.

Bang 5.4.4 TOm tat hing sé tang ngadm nwéc

Type . Safety . Permeability
Location of A_?mf:r Yield Tra(rrlr?glrlnsiil)v Ity Storage Coefficient Coefficient

Rock yP (I/min) (cm/sec)
P-1 | Granite | Fracture 4.0 89X 105 8.0X 102 49X10%
P-2 | Granite ﬁ:g‘g’t'l‘jg 200.0 34X1073 17 8.1X 10
P-3 g;ﬁa't’ Fracture 80.0 14X 102 15X 102 16X 10
P-4 g;sa't’ Fracture 480.0 39X 102 21X102 26X 1073
P-5 2?;?:; Fracture 40 78X 10 50X 101 6.5X 106
P-6 | Granite | Fracture 15.0 31X 104 1.7X101 25X 105
P-7 | Granite | Fracture 5.0 46X10°5 41X101 45X10-6
P-8 | Basalt JF?;T{ure 300.0 33X 101 3.2X 101 2.2X10°2
K-1 | Granite ﬁZﬁfﬂf;‘”g 250.0 20X 102 26X 101 1.1X10°3
K-2 | Granite ﬁZﬁfﬂf;‘”g 40.0 6.0 X 104 13 40X 105
K-3 | Granite 'F”rt:éfl;\:s 200.0 25X 1073 5.8X 101 1.7 X104
N-1 | Granite | Fracture 90.0 1.0X10-3 4.0 56 X105
N-2 | Granite | Fracture 35.0 10X 102 1.2X101 1.2X 104
N-3 | Granite ﬁvr‘;ifﬂfg'”g 90.0 15X 103 51X 101 16X 10
N-4 | Granite | Fracture 1.0 74X 10 29X101 6.2X107
N-5 | Granite | Weathering 60.0 24X10°3 7.0X 102 27X 104
N-6 | Granite | Weathering 35.0 13X 102 32X101 84X 105
B-1 | SR Fracture 25.0 2.7X1073 7.8X 102 18X 10+
B-2 | Granite | Fracture 30.0 3.4X10+4 85X 102 2.8X10-
B-3 | Granite | Fracture 3.0 1.4X10+4 49X102 1.6X105
B-4 | Granite ﬁﬁgigg'”g 12.0 24X1073 9.7 X 10+ 14X 104
B-5 | Granite | Weathering 45.0 15X103 1.0X10 1.3X10+4
B-6 | Granite | Fracture 45.0 75X 104 13X 101 42X10%
p-7 | Basalt. | Alteration, 48 46X10 25 39X 104

Granite | Fracture

*SR: D4 trdm tich
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1 10 100
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1,000

S6 liu 5.4.3 Mai lién h¢ giira hru lwgng an toan va hé sé lan truyén theo 24 hé khoan kiém tra.

544
Cac kiém tra chat lvong nudc ngam ¢ nhitng hé khoan kiém tra duoc tién hanh nham danh gia xem

Kiém tra chat lwgng nuwéc

ngudn nudc ngam d6 c¢é phi hop cho cap nuéc hay khong.

Bang 5.4.6 thé hién bang két qua kiém tra. CAc gia tri dwoc 0 tring tai Bang 4-8 d4 vuot qua tiéu
chuan theo tiéu chuan chit luong Viét Nam (TCVN). Biéu dang chi y 1a két qua phan tich truc khuan
duong ruét coli-form da vuot qua gié tri tiéu chuan ma khong xéac dinh dugc ly do. DBé tham dinh lai
két qua kiém tra chit luong nuée do mot don vi dia phuong thuc hién, ching ti yéu cau tién hanh lai
viéc ldy mau nudc ngam va kiém tra lai cac khu vuc K-3, N-2, N-5 va giri dén Vién Pasteur. Ching toi
da sir dung chat tiét trang 1am sach cac dung cu lién quan dén qué trinh bom nudc. Sau d6 Vién
Pasteur d4 lay cac mau ther va tién hanh kiém tra. Tuy nhién, truc khuan duong rudt coli-form van
duoc phat hién vuot qua cac gia tri tiéu chuan nhu thé hién tai Bang 5.4.5

Bang 5.4.5 Xéac nhan kiém tra chat lweng nwéc (truc khuan dwong rudt)

Total Coliforms (CFU/100 ml) Thermotolerant Coliforms (CFU/100 ml)
By Local By Pasteur .
Contractor Institute By Local Contractor | By Pasteur Institute
K-3 8 x 10° 1,000 2.3x10° 50
N-2 8 x 10° 5,000 1.15x 10* 2,080
N-5 35x10* 1.3x10° 17 336

Song song Vi viéc kiém tra chat luong nudce tai cac xa muc tiéu, cdng tac nay ciing duoc tién hanh
trén pham vi tinh va két qua cho thdy chét lugng nudc ngdm 1 twong ddi tét tai tinh Binh Thuan,
nguoc lai tinh Ninh Thuan lai c6 chat lwong nudc ngam khéng tét. Lién quan dén tiéu chi danh gia
nudc ngam theo ting hé khoan kiém tra, nuéc ngam pht hop vé mat chét lugng cho cip nudc da duoc
xac nhan tai cac khu vuc: P-1, P-4, P-8, K-3, N-2, B-1, B-2, B-5, B-6 va B-7.
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5.5 Khai thac nguén nwéc ngdm c6 san.

(1) Nhirng hé khoan kiém tra phu hop cho ngudn nwéc ngam.

Nhitng hé khoan kiém tra phi hop cho nguon nudc ngam dugc danh gia dya vao luu leong va chét
lwong nuée. Theo danh gia mot cach don gian, thi nhitng hd khoan kiém tra thich hop phai dép tng
cac yAu cau sau day:

» Luu lwgng an toan la hon 100 lit /phat.
> Céc ham lugng kiém tra chat luong nudc khoéng vuot qué cac gia tri tiéu chuan, ngoai trir truc
khuan duong ruét coli-form.

Luu lwong nuéce 1a wu tién hang dau trong xem xét khai thac nuéc ngam, vi vay yéu té nay duoc
xem xét trong qué trinh sang loc dau tién. Qua qué trinh sang loc dau tién, cac khu vuc P-2, P-4, P-8,
K-1 va K-3 d4 duoc lua chon. Tiép theo, cac dic tinh chat lvong nudc sé duoc kiém tra. Budc kiém tra
nay duoc thuc hién trong giai doan sang loc thir 2. Qua sang loc 1an 2, cac khu vuc sau day P-4, P-8 va
K-3 da duogc chon 1a cac khu vuc ¢6 ngudn nuée pha hop cho cap nudc, xem Bang 5.5.1.

Bang 5.5.1 Céc hé khoan kiém tra phi hep c6 cac ngudn nwéc ngam

Water Volume .
Target Communes More than | Less than LSO Evaluation
i . Item beyond the standard
100 l/min 100 l/min
P-1 Xuan Phuoc 44
P-2 An Dinh F, Cl-, Taste, TDS
- P-3 An Tho KMnO4, Coli
L | P4 An My Suitable
§ P-5 Son Phuoc 4 F, Coli
P-6 | EacChaRang 15 Mn. Coli
P-7 Suoi Bac 5 F, NTU, Coli
P-8 | Son Thanh Don Suitable
< 4 K-1 Cam An Bac Fe, Mn, Coli
s K-2 | Cam Hiep Nam Color, Fe, NTU, Zn, Coli
< K-3 | CamHaiTay Suitable
N-1 |  Nhontai 90
S | N-2 Cong Hai 35 Coli
é N-3 Bac Son 90 Cl-, Taste, Fe, Mn, CaCo3, TDS, Coli
= | N-4 | PhuocMinh 1 F, Cl-, Taste, KMnO4, TDS, Coli
Z | N-5 Phuoc Hai 60 Cl-, Taste, Mn, KMnO4, CaCO3, TDS, Coli
N-6 Phuoc Dinh 35 F, KMnO4, Coli
B-1 Muong Man 25
- B-2 Gia Huynh 30
S | B-3 Nghi Duc 3 NTU, Coli
E |[B-4| Tanduwc 12 | caCo3, Coli
s [B5 Me Pu 45
B-6 Dung Nhon 45
B-7 Da Kai 5

2) Xem xét lwu lwgng bom lén c6 sén

Véi luu lwong nudc xét trén quan diém nudc bi hién tuong xam thuc man (khdng xét dén chat
lwong nudc khac), thi luu luong bom dugc dé cap dudi day co thé thanh hién thuc, dyua trén cac két

5-20



Nghién Citu Khai Thac Nuéc Ngam Tai Céc Tinh Duyén Hai Nam Trung Bé Nuréc Céng Hoa X& Hgi Chii Nghia Viét Nam
B4o Cao Chinh Thurc - B Tre - Churong 5 Khao sét khoan tham do

qua tham do dia chat thay van, két qua khao sat dia vat ly va khao sat khoan kiém tra, xem Bang
5.5.2va S6 liéu 5.5.1. Cac diém (tir VO1 dén VO06) dugc md ta tai cho thiy nhiing diém khoan @ng vién
khao sét dia vat ly. Mot vai hé s6 nhu hé s6 triét giam cua leu luong bom 18n so véi luu lugng an toan
cua hd khoan kiém tra da duoc chon trong tinh toan. Trong truong hop mét dia diém cé dic tinh dia
chat / ting ngam nudéc tuong tu véi hd khoan kiém tra, thi hé sb cua loai ting ngam nuéce trong cac doi
bdi tich / phong héa / khe nit va d6i dut gy duoc xac dinh & muc 0.8 va 0.5 twong @ng, trén quan
diém k§y thuat. Boi vi su phan b loai ting ngam nuéc trong cac doi boi tich / phong héa / khe nit 1a

tuyén lién tuc theo chidu ngang va trong déi dut gay la tuyén gian doan/ phuc tap.

Bang 5.5.2 Du tinh luu lwgng bom Ién c6 sin tai 24 x&

. Safe Yield of
) Type of Aquifer Expected
Location Test Borehole " . Remarks
Rock Type . Additional Yield
(I/min)
P-1 | Granite Fracture 4 0 N/A (Too little yield)
P-2 | Granite Alluvium, 200 0 Unsuitable water quality
Fracture
Basalt, 80 min * 0.5 It is difficult to find out the distribution
P-3 | Sedimentary | Fracture 80 PO of intrusive basalt. V05 has an
=40 l/min .
Rock advantage of topographic features.
Basalt Up-stream side from the test borehole
- 480 I/min x (0.5 x 2) | and valley line is suitable location for
P-4 | Sedimentary | Fracture 480 _ . - -
Rock =480 1/min | the new drilling. 2 more drillings may
be available by 500 m interval.
Basalt, o
P-5 Granite Fracture 4 0 N/A (Too little yield)
P-6 | Granite Fracture 15 0 N/A (Too little yield)
P-7 | Granite Fracture 5 0 N/A (Too little yield)
Joint, 300 I/minx 1 Another borehole with the same vyield
P-8 | Basalt Fracture 300 =3001/min | as the test borehole is expected.
The test borehole encountered fracture
. Weathering, 250 I/min x 1 zone generated by some fault. Another
K-1 | Granite Fracture 250 =250 I/min | borehole with the same yield as the
test borehole is expected.
Weatherin The test borehole is only expected to
K-2 | Granite g 40 0 get groundwater in consideration with
Fracture . ; o
seawater intrusion conditions.
The test borehole encountered fracture
zone generated by intrusive andesite.
k-3 | Granite Intrusive, 200 200 I/min x 40% Hence, it is difficult to find out the
Fracture =80 I/min similar conditions. ~ While, another
borehole with 40% vyield of the test
borehole is expected.
. . Y
N-1 | Granite Fracture 90 90 I/mi i( 0.5 ' Another borehole with 50% yield of the
=45 |/min test borehole is expected.
. 351/mix 1 Another borehole with the same vyield
N-2 | Granite Fracture 3 =35 l/min of the test borehole is expected.
N-3 | Granite Weathering, 90 0 N/A (Seawater Intrusion)
Fracture
N-4 | Granite Fracture 1 0 N/A (Too little yield and seawater
intrusion)
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. Safe Yield of
. Type of Aquifer Expected
Location Test Borehole " . Remarks
Rock Type . Additional Yield
(I/min)
N-5 | Granite Weathering 60 0 N/A (Seawater Intrusion)
N-6 | Granite Weathering 35 0 N/A (Fluoride)
Sedimentary 251/min x 0.8 x 2 Other two boreholes with 80% yield of
B-1 Fracture 25 )
Rock =40 l/min the test borehole are expected.
) 30 1/minx0.5x 3 Three boreholes with 50% yield of the
B-2 | Granite Fracture 30 ) y
=45 |/min test borehole are expected.
B-3 | Granite Fracture 3 0 N/A (Too little yield)
. Weathering, ) .
B-4 | Granite g 12 0 N/A (Too little yield)
Fracture
) . 451/minx 0.8) x 2 Other two boreholes with 80% vyield of
B-5 | Granite Weathering 45 _ ) . y
=72 l/min the test borehole are expected.
) 451/minx0.5x 2 Other two boreholes with 50% vyield of
B-6 | Granite Fracture 45 _ . y
=45 |/min the test borehole are expected.
Basalt, Alteration, ) .
B-7 . 5 0 N/A (Too little yield)
Granite Fracture
A
3,000 A 15299 0o 7%94 8%4 Ay 3,000
02) Expected ' 3.219 ' '
Additional 2,800 2,800
Yield (m3/day)
2,600 2,600
@1) Safe Yield
(m3/day) 2,400 2,400
. 2,200 2,200
o4) Des!gn Water O 5
(Crgglzcalty); 2,000 O 1845 2,000 i
1,800 1 1,800 £
©6) Water Supply E
(CF,"E"res’oangf 1,600 " 1,600 5
1,400 — 1e0 © 1,400 §
% 1,200 e 1168 L0 00 &
MQ 988 O L 1,044 =
£ 1,000 - OF T = 1,000 &
[} [}
E 800 - <9 o e 800 B
2 600 5% i - 554 459 600
g 384 o
S 400 T 1 400
g 200 i~ 2—81 @ il I - I 200
’ I il LSRR T R
P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 K-1 K-2 K-3 N-1 N-2 N-3 -4 N-5 N-6 B-1 B-2 B-3 B-4 B-5 B-6 -
I02) Expected Additional 0 0 58 691 0 0 0 432 | 360 0 115 58 50 0 0 0 0 58 65 0 104 65 0
Yield (m3/day)
@1) safe Yield 6 288 | 115 | 691 6 22 7 432 | 360 | 58 | 288 | 130 | 50 | 130 1 86 50 36 43 4 17 65 65 7
(m3/day)
@4) Desién Water 988 | 602 384 [1,198 | 281 188 580 | 781 | 582 720 | 631 |1,846 | 884 | 187 | 446 |1,411 (1,168 | 668 554 (1,044 | 499 |1,370 | 863 (1,199
Capacity (m3/day)
0 6) Water Supply Coverage 63 3,279 (1,967 (15,296 63 301 79 |10,279(7,994 | 636 [8,204 |2,070 {1,114 {3,230 | 15 |1,028 | 557 (1,033 (1,196 | 49 210 (2,006 |1,470 | 82
(Person)

Lwu lvgng an toan::

dirng phia bén trai dwoc st dung.

Lwu lwgng nay dat dwoc tir qua trinh bom kiém tra. Bon vi tinh la “m3/ngéy" va truc

Lwu lwong bom |€n dw tinh:: Lwu lwgng nay dwgc tinh toan/dy tinh st dung Iwu lwgng an toan va nhirng

déc tinh dia chat/ tAng ngam nwéc, xem Bang 5.2.2. Bon vj tinh 1a “m®ngay” va truc dirng vé phia bén
tréi dwoc str dung.

Cép nwéc cb sén: Gia dinh 1 ngudi st dung 60 lit nwéc mdi ngay. Gia tri (sé ngwdi) duoc tinh nhw sau:

“Lwu lwong bom Ién dw tinh” chia cho “60 lit/ngay”. Don vi tinh la “sé ngwoi” va truc ding vé phia bén
phai dwoc st dung.

S6 ligu5.5.1 D tinh lwu lwgng nwéc bom 18n ¢ sin va cap nuéc tai 24 x4
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CHUONG 6 DIEU TRA CHAT LUPONG NUYOC

Trong nghién cau nay 02 loai diéu tra chit lwong nuéc dd dugc thyuc hién. Loai 1 “Piéu tra chat
lwong nudce tai cac ngudn nudc hién cd va cac hd khoan kiém tra”, duoc tién hanh dé nhan biét thuc
trang chat lrong nudc ngam va nudc mat va cac diéu kién bd sung nudc ngam.Loai 2 “Khao sat xam
thuc nudc bién” dé tim hiéu anh hudng cua tinh trang xam thuc ném nuéc man vao nguon nudc ngam

tai cac xa muc tiéu.

6.1 Piéu tra chat lwong nwéc cac ngudn nwéc hién cé va cac giéng kiém tra

6.1.1 Muc tiéu diéu tra

Cong tac lay mau nuéc va kiém tra chit lwong nudc véi cac giéng dugc lya chon hién co, nudc mat
va céc giéng kiém tra tai 24 x& da duoc tién hanh. Muc tiéu cua diéu tra 1a nham tim hiéu chét luong
nudce hién tai, cac diéu kién bd sung nude phuc vu cong tac danh gia tiém niang khai thac nudc ngam

tai cac x8 muc tiéu.

6.1.2 Phuwong phap luan diéu tra
(1) Céc hang muc diéu tra chat lwgng nwéc

Céc hang muc diéu tra chét lwong nuéc cia ngudn nude hién co gom cac hd khoan kiém tra duoc
chia 1am 03 loai: téng quéat; dia héa hoc va vé sinh nhu duoc trinh bay taiBang 6.1.1. D4i véi cac hd

khoan kiém tra, cac két qua chét lugng nuéc duoc mé ta tai bang 5.4.4 chi tiét hon

Bang 6.1.1 Céac muc diéu tra chat hrgng nwéc cac ngudn nwéc hign co

Loai Muc phén tich

Muc ting quat* | ° thiét do e Sut dan dién e Do min
e D6 pH
e lon canxi ¢ lon Magie e lon kali
e |on nattri ¢ lon Clo e lon sun phat

Muc dia héa hoc | e lon Nitrit e lon  Cacbonnat e lon cachonnat

axit
e D) ciing
Muc vé sinh e Khuan coli hinh que (E.Coli)

*Puoc do bang cac thiét bi caim tay

2) Vi tri cac nguén nwéc hién co cho diéu tra chat lwgng nuwéc

Sau khi phan tich cac thong tin vé hé théng giéng va két qua diéu tra danh muc cac ngudn nudc hién
c6, trung binh 04 vi tri gdm : giéng hién c6; hé khoan kiém tra va ngudn nuéc mit trong mot sé truong
hop, c6 nhitng diéu kién khac nhau d& dugc lya chon cho diéu tra chit lugng nudc tai méi x& muc tiéu.
C6 téng s6 96 vj tri duoc lya chon (4 vi tri x 24 xd). C4c vi tri lwa chon duoc thé hién tai S lidu
6.1.1va S liu 6.1.9.
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S6 lieu 6.1.2 Vi tri diéu tra chat hrgng nwéc cac ngudn nwéc hién co tai tinh Phi Yén (2)
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N-5 Phuoc Hai

N-6 Phuoc Dinh

:

N-4 Phuoc Minh
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s w1 KilOmeter:

g
B

“.
Legend
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S6 ligu 6.1.5 Vi tri diéu tra chat hrgng nwéc cac ngudn nwéc hién co tai tinh Ninh Thuin (2)

N-1 Nhon Hai

(
nos51 9} 3 4 5
e — Kilometers

st
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S6 lieu 6.1.6 Vi tri diéu tra chat hrgng nwéc cac ngudn nwéc hién co tai tinh Ninh Thuin (1)
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S6 lieu 6.1.8 Vi tri diéu tra chat hrgng nwéc cac ngudn nuéc hién co tai tinh Binh Thuan (2)
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S6 lieu 6.1.9 Vi tri diéu tra chat hrgng nwéc cac ngudn nwéc hién co tai tinh Binh Thuan (3)

©) Theéi gian biéu diéu tra chat lwgng cac ngudn nuéc hién co

Diéu tra chat lwong nude duoc tién hanh 05 1an trong subt qué trinh nghién ctu, nhu dugc dé cap tai
Bang 6.1.2. Piéu tra duoc tién hanh 03 thang mot 1an trong suét ca nam. Cugc diéu tra nay khong bao
goém cac hb khoan kiém tra va cac hd khoan kiém tra ndy s& dugc tién hanh trong Ian tht 2 do cac hé

khoan dang dugc xay dung trong 02 1an diéu tra dau tién.

Bang 6.1.2 Thoi gian tién hanh diéu tra chit leeng nwéc trén ngudn nuéc hign co

Timing 1st. 2nd. 3rd. 4th. 5th.
Province Sep. 2007 Dec. 2007 | Mar. 2008 | Jun. 2008 | Sep. 2008
Phu Yen Rainy S. Rainy S. Dry S. Dry S. Rainy S.

Khanh Hoa Rainy S. Rainy S. Dry S. Dry S. Rainy S.
Ninh Thuan Rainy S. Rainy S. Dry S. Dry S. Rainy S.
Binh Thuan Rainy S. Dry S. Dry S. Rainy S. | Rainy S.

6.1.3  Phan tich loai nwéc

(1) Xu thé chung cla chét lwgng nwéc ngam.

Nudéc ngam thuong thay doi chat luong khi chay vao ting ngam nuéc qua qua trinh sau:
e TAch rira cac thanh phan tir dia tang d4 va tram tich.
e Sy bién doi tir trang thai 6 xi hoa sang trang thai khir.
e Trao ddi ion giita khoang sét va nugc ngam.
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Sy thay déi chét lrong nudc duoc chia lam 03 tang nhu sau:.

e Téng 1:

Ngudn nudc ngam tir nudc mua, thdm qua dét chuyén thanh nuéc ngdm va nudce trong ting nay cé
chit luong twong duong vai nudc tinh khiét. Dau tién khoang cacbonat cé trong dit va da dugc hoa
tan vao nudc ngim do tac dung cua khi dioxit cachon ¢ trong nuéc mua, va két qua cac thanh phan:
Ca®*, Mg?* va HCO; da tang Ién tuong déi. Nudc song tai khu vuc dau ngudn dugc xép vao tang nay,

boi nuéc & dau ngudn chu yéu 1a nudée mua bd sung.

e Téng 2:

Céc thanh phan Na* va K* ¢6 xu huéng tang tiép theo su ting cac thanh phan Ca®* va Mg?* do tiép xuc
v6i dat dé trong qud trinh chay ngdm. Ngudn cap céc thanh phan la sy tach ria khoang trong da va
trong dat, qua trinh hoa tan cac thanh phan cung cp do su phan hay chét hitu co va v.v. HCO5 ciing
tang Ién trong tang nay. Nudc ngam c6 ap thuong thudc ting nay.

e Téng 3:

Trong tang 3, trao ddi ion xay ra gitra Ca?* va Mg?* trong nudc ngam va Na' trong khoéng sét cua cac
tang dat va da. Trong truong hop nay, Ca?* va Mg?* giam trong khi Na* va K* ting nhanh chong. Nudc
ngam, ngudn & xa khu vuc bd sung nuée ngam va o luu lwong nho, thugc ting ndy. Loai nude ngam
nay thudng duoc tim thiy tai ting ngam nudc ndm siu dudi cac ving dat thap bdi tich va tang ngam

nudc thuge 16p bdi tich Ky thi 3.

Ghi chu: Qua trinh phan huy thanh phan hiru s& tiéu hao 6 xy trong nu:oc ngam va phan ang nay 1am
cho nudc ngam ¢ trang thai bi khir. Khi NO3 chuyen thanh NH,4 va S0, thanh H,S, thi cac thanh phan
nay kho ma ton tai ¢ céac tang Ngam nueéce sau. Bo vay, néu nhu céc thanh phan NOj3" va/hoac 8042
duogc tim thay nhiéu trong cac tang ngam nudc sau, thi diéu d6 co nghla la ngudn bd sung nuéce ngam
dén tir mat dat va nguyen nhan cé4c thanh phan nay co nhiéu tai tang nay la do nuéc bi nhiém phan bon.
Nhitng kha nang c6 thé lam tang cac thanh phan nay trong tang ngam nudce sau la nhitng anh hudng
diéu kién dia chat vd: sy ton tai cua ndi hira, cac sudi nudc néng, C&C Mo V.v.

(2) Phwong phap luan phén tich loai loai nwéc

Vi muyc dich phan loai nudc hay cac diéu kién bé sung ngudn nuéc ngam, cac biéu dd luc tuyén va
biéu d6 tam tuyén thé hién thanh phan chinh cu thanh cac ngudn nudc nhu: Na*, K*, Ca?*, Mg, CI,
S0,% va HCO3, da dugc v& va duoc st dung trong phan tich. Biéu do luc tuyén thé hién ndng do ion
hoa tan trong nudc theo don vi mili trén lit theo So d6 6.1.5. Hinh dang biéu dd cho thay thanh phan
chit luong nudc va ¢ biéu d6 nghia la lwong ion mdi thanh phan. Trong khi d6, biéu db tam tuyén
goém “So dd khoa”, cho thiy bbn (4) thanh phan chu yéu caa nudc va mot cap so do tam giac biéu thi
ty 1& céc thanh phan Anion va Cation chinh. Biéu dd luc tuyén phan loai nudc thanh nam (5) loai gom
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“loai trung gian” trong khi biéu db tam tuyén c6 thé cho thdy rd ty I thanh phan céc ion chinh cua

nudc.

1) Biéu dd luc tuyén

Céc biéu d6 luc tuyén thé hién cac ngudn nudc hién co tai cac xa muc tidu duoc trinh bay tai tir S6
lieu 6.1.11 dén S6 liéu 6.1.19. M&i biéu dd gdm hai (2) loai d6 thi nham kiém tra sy thay dbi theo mua
cua chét lugng nudc. Puong lién nét va duong dut nét hién thi thang 3 nam 2008 va thang 9 nam 2008
tuong @ng. Trir mot vai truong hop thi khong co sy thay d6i mua dang ké dugc ghi nhan. Vi dy, Giéng
kiém tra (N1-TW(Dr)) va giéng dao (N4-04(DW)) tai tinh Ninh Thuan cho thay c6 su thay déi rat lon.
Trong trudong hop giéng N1-TW, nuéc ngam & day thudc loai IV (tham khao Sé liéu 6.1.10) bi anh
huong boi nhidm thuc nudc bién do hoat dong bom thir tai giéng kiém tra vao thang 3, tuy vay tinh
trang nay da duoc xir ly vao thang 9. Nguoc lai, nudce tai vi tri giéng N4-04(DW) dugc ghi nhan la
khong bi anh huéng vao thoi diém thang 3 da bi xam thuc nudc bién niang né vao thang 9 do cac hoat

dong khai thac nuéc ngam qué nhiéu caa ngudi kinh doanh nudc.

Legend
Na+K Na+K
HCOO, HCOO,

meq/L meq/L meq/L meq/L
T T T T T T 1 T T T T T T 1
15 1.0 1.0 15 15 1.0 0.5 0 0.5 1.0 15

L. Ca(HCO,),Type II. (2) CaSO, Type

I. Na(HCO,), Type IV. Na,SO,, NaCl Type

|
1L (1) CaCl, Type V. Intermediate Type

S6 liéu 6.1.10  Phan loai nwéc theo biéu dd luc tuyén
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S6 ligu 6.1.11  Biéu dd luc tuyén cac ngudn nuéc hién cd tai cac xa muc tiéu (1)

Legend P4-01 P4-03(Dr) PA-D4DF
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S6 ligu 6.1.12  Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (2)
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S6 liéu 6.1.13  Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (3)
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S6 ligu 6.1.14  Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (4)
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S6 ligu 6.1.15 Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (5)
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S6 ligu 6.1.16  Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (6)
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Legend
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S6 liéu 6.1.18  Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (8)
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S6 ligu 6.1.19

2) Biéu dd tam tuyén
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Biéu dd luc tuyén cac ngudn nwéc hién co tai cac xa muc tiéu (9)

Biéu do tam tuyén duoc ap dung nham phan loai nudc cua cac ngudn nudc tai cac xa muc tiéu duoc

chinh xé&c hon. So @6 khda c6 thé xac dinh nam (5) loai nuéc (xem Sé lidu 6.1.20) va dwoc md ta nhu

Sau.

Loai I: Ca(HCOy),
Nudc sdng va nudc ngam circularity thudc loai ndy. Nudc ngam tai khu vyc dia chat da voi 1a vi

du dién hinh cho loai nudc nay.

Loai 11: Na(HCO5),
Nudc ngam c6 ap khong mudi dong lai dudi ting ngam nudc twong déi sdu duoc phan vao loai

nay.

Loai I1l: CaSQ,, CaCl,
Mach nuéc néng, mach khoang, va nudc hoéa thach c6 mudi thudc loai ndy. Ngudn nuée trong

truong hop cia nude song hay nudc ngam cé thé nhidm ban tir mach nudc ndng hay bi 6 nhidm

bai nuac thai cong nghiép.

Loai IV: NaCl, Na,SO, type
Nudc bién hoic nudc ngdm va mach nudc néng bi xdm thuc boi nuée bién dugc phan vao loai

nay. Nudc ngam bi anh huong bai xam thyc nudce bién trong khu vuc nghién ciu thudc loai nay.

6-13



Nghién Citu Khai Thac Nuéc Ngam Tai Céc Tinh Duyén Hai Nam Trung Bé Nuréc Céng Hoa X& Hgi Chii Nghia Viét Nam
B4o Céo Chinh Thirc - Bé Tro - Churong 6 Diéu tra chat liegng nirdc

Loai V: Loai trung gian

Loai nay thudc khoang gitra mdi loai ké trén. Nhiéu ngudn nudc song, nudc day séng va nudc

ngam duoc chia vao loai nay.

(Hot spring watt
Mine water)

X V. .
+_Intermediate -
o Type

I: N v :
Ca(HCO,), type " Na,80,, NaCltype

(River water, Shallow ,"
groundwater ) '

", (Seawater, Fossil
'\ salted water)

. V. .
" Intermediate .
Type
I:
Na(HCO,), Type

Magnesium Sulfate

type

No
Dominant
type

No
Dominant
type

Sodium or
potassium
type

Chloride

Bicarbonate °,
N type

type

Calcium
type

- —

Ca Cl
CATIONS ANIONS

S6 liéu 6.1.20  Phan loai nwéc theo biéu @b tam tuyén
Source: Partially reformed “Ground-Water Quality” by USGS:
(http://pubs.usgsgov/wri/wri0245045/htms/report2.htm)

a) C4c ngudn nudc hién co
Cac biéu @6 tam tuyén thé hién cac ngudn nudéc hién c6, chu yéu la ngudn nuéc ngam, theo
ting tinh muc tiéu duoc thé hién taiSé liéu 6.1.21.  Su khac nhau vé cac loai nuéc cua 04 tinh d4

dugc lam sang to va dugc mé ta nhu sau:

e Tinh Pht Yén
Ca hai ngudn nuéc ngam va nuéc mat déu thuoc loai | (Ca(HCOs). Loai | nay, khong bi anh

huang boi sy xam thuc cia nude bién ngoai trir mot vai giéng dao va mot sé dam lay ven bién.

e  Tinh Khanh Hoa
Trong khi loai nuée ¢ tinh Pha Yén 12 loai | (Ca(HCO;) thi tinh Khanh Hoa lai chuyén sang loai
IV (Na,SO,, NaCl). biéu nay cho thay cac giéng hién c6 ven bién tinh Khanh Hoa d4 bi anh
huang boi sy xam thuc caa nudce bién

. Tinh Ninh Thuan
Hau hét nuéc tai cac giéng ¢ tinh Ninh Thuan thudc loai IV. Trong 04 tinh, tinh nay bi anh
huéng nang né nhat boi tinh trang xam thyc nuée bién.
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e Tinh Binh Thuan

Loai nuéc caa mdi ngudn & tinh Binh Thuan duoc phan b vao ca 04 loai do cac ngudn nudc &
day duoc phat hién sau trong dét lién. Trir vi tri xa B-1 thi tit ca cac xd dugc khao sét & tinh nay
déu & trén d6 cao 50m so v6i mit nuéc bién, do vay do man caa nudc giéng loai IV khdng bi
anh huong bai xam thyuc nudc bién ma do cac nguyén nhan khac.

Biéu db tam tuyén ting xa muc tiéu duoc thé hién tai S liéu 6.1.21 téi S6 lisu 6.1.27.

@  Duowel

@  Duwel Drilled Well

Drilled Well River, Pond, etc.

River. Pond. etc.

% 'n,
L

’.;n

c’ ;\
’ Phu Yen Province Khanh Hoa Province

@  Duel @  Duwel

Drilled Well Drilled Well

L River. Pond, etc. Cl+S0, L River. Pond. etc.

Ninh Thuan Province Binh Thuan Province

S6 liéu 6.1.21 Céc biéu dd tam tuyén cho méi ngudn nuéc tai 04 tinh
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@  Dugwel
®  Duwell a
Drilled Well Drilled Well
[ ] L] River, Pond, etc.

River, Pond. etc.

@  Dugwel @  Duwell

Drilled Well Drilled Well

River. Pond, etc River, Pond. etc.

® el @  Dugwell

Drilled Well Drilled Well

L] River, Pond, etc. L Pond, etc.

S6 liu 6.1.22 Céc biéu dd tam tuyén theo x& muc tiéu tinh Phi Yén (1)
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®  Duavel
@  Duavell uawel
Drilled Well Drilled Wel
|
B e pong. et River, Pon, etc
ca
@  Duavell
®  Duovell uawel
Drilled Well - Drilled Well
P
B e pon ec River. Pond. et

@  Duwell

Drilled Well
[}

River, Pond etc

S6 ligu 6.1.24

Céc biéu d6 tam tuyén theo xa muc tiéu tinh Khanh Hoa
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@  Dugwell
®  Duell .

Drilled Well Drilled Well

- Clesot CatMy L River, Pond, etc.

River, Pond. etc.

@  Dugwel @  Duwell

Drilled Well Drilled Well

River. Pond, etc River, Pond. etc.

®  Duwwell @  Dugwel
Drilled Well Drilled Well
L] River, Pond. etc. L River, Pond, etc.

S6 liéu 6.1.25 Cac biéu a6 tam tuyén theo x& muc tiéu tinh Ninh Thuan
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@  Dugwell
®  Duwwell a
Drilled Well Drilled Well
[ ] L] River, Pond, etc.

River, Pond. etc.

@  Dugwel @  Duwell

Drilled Well Drilled Well

River. Pond, etc River, Pond. etc.

®  Duwwell @  Dugwel
Drilled Well Drilled Well
L] River, Pond. etc. L River, Pond, etc.

S6 ligu 6.1.26  Cac biéu @b tam tuyén theo x& muc tiéu tinh Binh Thuin (1)

6-19



Nghién Citu Khai Thac Nuéc Ngam Tai Céc Tinh Duyén Hai Nam Trung Bé Nuréc Céng Hoa X& Hgi Chii Nghia Viét Nam
B4o Céo Chinh Thirc - Bé Tro - Churong 6 Diéu tra chat liegng nirdc

@  Duaell
Drilled el

River, Pond, etc.

S6 ligu 6.1.27 Cac biéu b tam tuyén theo x& muc tiéu tinh Binh Thuin (2)

b) Cac hé khoan kiém tra

Céc biéu a6 tam tuyén tai 24 giéng kiém tra duoc thé hién taiSé liéu 6.1.28. Mot vai giéng kiém tra
tai tinh Phi Yén va Khanh Hoa va tét ca sé giéng kiém tra tai tinh Binh Thuan duoc phéan vao loai I.
Hau hét cac giéng tai tinh Ninh Thuan va 03 giéng tai tinh Pha Yén, 01 giéng tai tinh Khanh Hoa
thugc loai 1V. Céc giéng kiém tra khac thudc loai V. Xu thé nay ciing twong ddng véi trudng hop cac
ngudn nudc hién co.

Phu Yen

Khanh Hoa
Ninh Thuan
Binh Thuan

S6 liéu 6.1.28 Céc biéu a6 tam tuyén hé khoan kiém tra
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(3) Xem xét bd sung nwéc ngdm
Loai nuéc va tinh trang nhiém man cua tat ca cac diém khao sét trong nghién cau nay duoc thé hién
tai tir Bang 6.1.3 dén Bang 6.1.5 va dwoc tom tit tai Bang 6.1.6. Ké&t qua xem xét nhu sau

1) Tinh Phu Yén

Trir vi tri x4 P-4 noi dugc xem 1a bi anh hudng nhe bai tinh trang xam thuc nudce bién, thi hau hét
ngudn nudc mit & tinh ndy duoc phan vao loai | va khdng bi anh hudng caa xam thyuc nuéc bién. Déi
v6i ngudn nuéc ngam & day, cac giéng duoc dao ¢ ting ngdm nudc ndng nhét ciing roi vao loai | vi
tang ngam nudc ndy duoc bd sung chi yéu tir ngudn nuéc mua hoic nude sdng. Giéng dao tai vj tri
P7-05 dugc phan vao loai 1V ¢ ndng d6 Clo 390mg/I, tuy nhién diéu nay khéng phai do su xam thuc
nudc bién ma vi cao do ciia mat dat & vao khoang 60m A.S.L (trén myc nudc bién). Ba giéng kiém tra
trong tong sb 08 giéng & tinh ndy duoc phan vao loai IV. Theo tiéu chi phan loai ndng do Clo thi chi c¢6
vi tri P2-TW nam & ving dat triing tai 9.0m A.S.L (trén myc nudc bién), bi anh huéng bai su xam

thuc nude bién do giéng nay cham tai .

2) Tinh Khanh Hoa

Nudc sudi tai vi tri xa K2 thugc loai 1V tuy nhién anh hudng xam thuc nuée bién 1a twong déi nho
vi ndng do Clo chi & mirc 50ml/l. Nhiéu giéng khoan va giéng dao hién c6 tai tinh nay thudc loai IV va
mot giéng khoan hién c6 véi sé hiéu K3-01 1a trueong hop duy nhit thudc loai 111, Vi ting ngdm nudc
cua 02 giéng kiém tra: K1-TW va K3-TW thudc dia tang khe nut trong nén da gbc chir khdng phai

tAng ngam nudc xen gitra nén loai ndy hoan toan khdng bi anh huéng bai xam thuc nudce bién.

3) Tinh Ninh Thuan
Trong s6 04 tinh thi Ninh Thuén 1a noi bi anh huéng niang né nhit cua hién tuong xam thyuc nuéc
bién. Pa sé giéng hién tai thuoc loai 1V va cd 5 trong tong sé 6 giéng kiém tra tai tinh nay roi vao loai

IV. Ngoai ra ndng do Clo trong nuéc & tinh nay cao hon réat nhiéu so véi cac tinh khac.

4) Tinh Binh Thuan

Tt ca cac giéng kiém tra va cac giéng khoan hién cd cua tinh nay thudc loai | hay thudc tang “thir
nhat” cia qué trinh bd sung nudge ngdm. Mit khéc nhiéu giéng dao tinh nay thudc loai IV, mic du ndng
d6 Clo 1a rat thap ngoai trir vi tri giéng B1-01. Néu xem xét cao do: hon 100m A.S.L (trén muyc nuéc
bién), ta thdy nguyén nhan khong phai do su xam thuc nuée bién ma do cac hoat dong tach rira mudi
tir viéc hinh thanh dia chit qua qua trinh bd sung nudc ngam.

6-21



Nghién Citu Khai Thac Nuéc Ngam Tai Céc Tinh Duyén Hai Nam Trung Bé Nuréc Céng Hoa X& Hgi Chii Nghia Viét Nam
B4o Céo Chinh Thirc - Bé Tro - Churong 6 Diéu tra chat liegng nirdc

Bing 6.1.3 Loai nwéc va nong d Clo (1)
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Bing 6.1.4 Loai nwéc va nong d Clo (2)

Bang 6.1.5 Loai nwéc va nong d Clo (3)
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GZ-9

Bing 6.1.6  Tong hgp loai nwéc theo x& va theo ngudn nwéc

Water Source

. Commune
Province No. Commune Test Borehole Dug Well Drilled Well Surface Water
Typel | Typell | Typelll | Type IV | TypeV | Typel | Typell | Typelll | Type IV | TypeV | Typel | Typell | Typelll | Type IV | TypeV | Typel | Type Il | Type lll | Type IV | TypeV
P-1 Xuan Phuoc O 2 1
P-2 An Dinh O 1 1 1 1
P-3 An Tho O 3 1
P-4 An My O 3 1 1 1
Phu Yen P-5 Son Phuoc @) 2
P-6 Ea Cha Rang O 3 1
P-7 Suoi Bac O 2 1 2
P-8 Son Thanh Don 2
Total 3 3 2 18 2 2 1 1 1 4 1
K-1 Cam An Bac O 1 1 1 1 1
Khan Hoa K-2 | Cam Hiep Nam O 2 1 1
K-3 Cam Hai Tay 1 1 1 1
Total 2 1 2 4 2 1 2 1 1
N-1 Nhon Hai O 4
N-2 Cong Hai @] 1 3
N-3 Bac Son O 2 1
Nihn Thuan|  N-4 Phuoc Minh O 4
N-5 Phuoc Hai O 1 3
N-6 Phuoc Dinh O 1 2 1
Total 5 1 2 12 5 3 1
B-1 Muong Man O 1 1 1 1
B-2 Gia Huynh O 3 1
B-3 Nghi Duc O 2 2
Binh Thuan B-4 Tan Duc O 1 1 2
B-5 Me Pu O 1 3
B-6 Dung Nhon O 4
B-7 Da Kai O 1 3
Total 7 5 1 10 2 4 6

*Type I: Ca(HCO3), type (River water, Shallow groundwater ), Type 11: Na(HCO3;), type (Unsalted Confined Groundwater),
Type 111 CaSO,, CaCl, type (Hot spring water, Mine water), Type 1V: Na,SO,, NaCl type (Seawater, Fossil salted water), Type V: Intermidiate type
**Number means water source number.

(Number means water source number)
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6.2 Khao sat xam thwc nwéc bién
6.2.1 Muc tiéu khao sat

Khao st duoc tién hanh nham nghién ciru thuc trang xam thuc nuéc bién vao ngudn nude ngam
doc viing ven bién khu vic nghién ciu va duoc ding cho cong tac hoach dinh cac hé thdng cap nuéc
ndng thdn. Cac van dé vé tich tu mudi thinh thoang van xay ra tai cac khu vuc sau trong noi dia khong
c6 cira ra ndi vai bién thi khdng bao gdm trong muc tiéu cua nghién ctiru nay. Qua trinh khao sét s& bao
gdém 03 phan sau: 1) giai doan chuan bi; 2) diéu tra so bo; 3) diéu tra chi tiét.

6.2.2 C6ng tac chuan bj

Ca 04 tinh nay déu giap bién, do d6 khu vuc diéu tra so bo da dwoc xac dinh trong cong tac chuan bi.
Céc khu vyc c6 kha ning bi xam thuc nuéc bién s& dugc xac dinh mot cach hiéu qua bang cac quy
trinh dudi day.

Céac khu vuc c6 thé bi nuéc bién xam thyc trong ving nghién ciu dwoc xac dinh sir dung cac
phuong phap phén tich nhu: Dia mao hoc; dat dai; dia chat; tham thyc vat va céc dic tinh sir dung dét,
va sb lidu cao do (DEM) thu duoc tir phan tich tham do tir xa. S6 lidu 6.2.11a mot vi du thé hién ban dd
phan loai dja hinh tinh Ninh Thuan dugc thuc hién trong qué trinh ndy. Tir ban dd dia hinh nay, rat dé

dé nhan ra sy phan bé cc ving dat thap ven bién va cac x& muc tiéu.

g
\@. o Fidomaters

S6liéu 6.2.1 Ban @b phan loai dia hinh trung tam tinh Ninh Thuin va vi tri x4 muc tiéu

Sy xam thuc nudc bién déi véi nuéc ngam khong chi gay ra bai diéu kién tu nhién ma con boi cac
hoat dong cia con ngudi nhu: viéc bom khai thac nudc ngam. Boi vay, cac thdng tin lién quan nhu
danh muc giéng hién tai va két qua diéu tra xam thuc nuéc bién hién c6 phai dwoc tién hanh trudc tién,

dic biét 1a cac xa muc tiéu d& bi hién tuong xam thuc nudce bién de doa.
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6.2.3 Diéu tra so bd
Diéu tra so bo duoc tién hanh nham c6 duoc sy hiéu biét chung vé thuc trang xam thuc nudc bién

tai khu vyc nghién ctru dya trén cong tac chuan bi ban dau.

(1) C4c diém diéu tra

Céc diém khao sét trong diéu tra so bo duoc lya chon nhu thé hién tai Bang 6.2.1 va Sb liéu 6.2.2.
Theo d6, c6 tat ca 22 16 va 500 diém khao sat s& dugc thuc hién. Nhiing diém khao sat nay duoc lya
chon tir céc viing ven bién, c6 cao do thip hon mic 20 m A.S.L (trén muc nudée bién). Céc 16 khao sat
duoc tao ra tir phuong phép phan tich sé liéu DEM.
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S6 liéu 6.2.2 Céc 16 khao sat cho diéu tra so b vé nhiém thuc nwéc bién ving ven bién khu vuc
nghién ciu
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Bang 6.2.1 S lwgng nhitng nei chuin bj tién hanh diéu tra sy nhiém m3n

ProvinceBIOCk A B < D E F G ,\IB(I)éc(I)(f Sur\l\/l:); gfoint
Phu Yen 14 6 6 8 26 12 62 7 134
Khanh Hoa 16 34 44 20 12 - - 5 126
Ninh Thuan 7 65 2 10 - - - 4 84
Binh Thuan 18 36 8 48 36 10 - 6 156
Grand Total 22 500

2) Giai doan diéu tra

Qua trinh diéu tra dugc thyuc hién vao thang 8 nam 2007: thoi diém mua kho tai cac tinh Phi Yeén,
Khanh Hoa va Ninh Thuan trong khi day la thoi diém mua mua tai tinh Binh Thuan, va tir thang 11dén
thang 12 nam 2007: thoi diém mua kho tai tinh Binh Thuan nhung lai 1a mia mua caa 03 tinh con lai.

(3) Cac muc diéu tra va quy trinh

Cac muc diéu tra gdm i) chiéu sau giéng, ii) muc nudc ngam, iii) nhiét do nuéc ngam, iv) suat dan
dién, v) d6 man, vi) nong d6 pH va toa do giéng. Thiét bi dung cho khao sat 1a ddng hd do muc nuéc
xéch tay, bo kiém tra chét luong nuéc xach tay va thiét bi GPSs.

6.2.4 Céac két qua diéu tra
Mt do anh hudng cia xam thuc nuée bién dugc phan thanh 03 loai nhu sau:

> Nho hon 250 mg/L: pht hop TCVN 5942-1995 (Tiéu chuan nugc udng Viét Nam)

> Tur 250 téi 400 mg/L: phi hop TCVN 5943-1995 (Tiéu chuan nuée udng ving ven bién Viét
Nam)

> Trén 400 mg/L: Khong phi hop céc tiéu chuan nuéc udng

Khi nong dé ion Clo 16n hon mirc 200mg/I dugc xem la mot biéu hién cua su xam thuc nudc bién
n6i chung, thi phan loai nhu & trén ciing c6 nghia tinh trang xam thyc dang & mic bao dong. Bé phuc
vu cho cdng tac phan tich, can phai chuyén suit dan dién thanh Clo bang méi quan hé giira hai yéu t6
nay. S liéu 6.2.3 cho thady mdi quan hé nay bang cach st dung cac két qua khao sét chat lwong cac
ngudn nudc hién co. Nong do lon Clo tai 500 diém khao sat trong khu vuc nghién cau dd duoc tinh
toan bang d6 thi quan hé tai S6 liéu 6.2.3. S6 liéu 6.2.4 va Sé liéu 6.2.5 thé hién anh huong cua su Xam
thuc nudc bién nam 2007
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S6 liéu 6.2.3  Mai quan hé giira Clo va suat dan dién trong khu vuc nghién ciru
Mic du sy thay d6i ¢6 man din ra theo mua; diém man thap hon cé xu hudng tang trong khi diém
nhidm man cao hon ¢ xu huéng giam vao mua khd theo Sé liéu 6.2.4, nhung su thay ddi nay lai
khong thé hién rd trong ban db phan bb ndng do Clo dwgc mé ta tai S6 liéu 6.2.5 va S liéu 6.2.6. Cac
dic tinh khu vyc c6 lién quan dén xam thuc nudc bién dugc mé ta nhu sau
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S6 liéu 6.2.4 Ty 1é phan phéi dd min trong hai mua ( Tan sé: thé hién & sé lwong nhitng noi
khao sat)

@) Tinh Pha Yén

Anh huéng xam thuc nuée bién dugc phat hién tai huyén Song Cau va Tuy trong pham vi 7 km so
Vv6i bo bién. Vi tri P-4 (An M§y) nam trong ving nay. Mac di mot vai giéng tai khu vuc dong bang
Séng Ba Rang kéo dai téi 2 huyén Phi Hoa va Tuy Hoa duoc phat hién cd xam thuc nudc bién nhung
phan 16n ngudn nudc ngam tai khu vuc dong bang nay thi khong bi nhidm man bai nd dwoc bé sung
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day du nuée ngot tir séng Pa Rang.

2 Tinh Khanh Hoa

Anh huong xam thuc nudc bién duoc tim thiy chi yéu & cac luu vuc 2 séng Tan Lam va Séng Cai.
Céc giéng bi nhiém man thuong & trong pham vi cach bd bién tir 18 dén 27 km vé phi dat lién.
Nguyén nhan chinh cho sy nhidm man nay la do tinh trang khong duoc bd sung nuéc day da vi luu
vyc sdng ¢ day qua nho. Khu vuc ven bién ciia huyén Cam Ranh nhin chung bi anh huong bai xam
thuc nudce bién. Vi tri K-3 (Cam Hai Tay) ndm trong viing nay

(©) Tinh Ninh Thuan

Hau hét cac ving ven bién & vi tri thap hon 20m so véi muc nude bién bi nhidm man. Bac biét khu
vuc bi anh huong mé rong trong pham vi khoang 22 km tai luu vac séng Dinh. Tét ca s6 xa myc tiéu
N-1 va N-6 nam trong viing ndy. Nguyén nhan chu yéu cua hién twong xam thyc nude bién nay 1a do
tinh trang bd sung nudc con it vi leong mua khéng dang ké va nghiém trong hon rat nhiéu so véi tinh
Khanh Hoa

(4) Tinh Binh Thuan

Mic di cac khu vuc bi anh huong bai sy xam thuc nudc bién duge tim thiy tai ving dat thap luu
vuc sdng Lily nim & phia Dong tinh Binh Thuan va luu vyc séng Tre trung tdm tinh- thanh phé Phan
Thiét, nhung tinh trang xam thuc nuéc bién & day khong nghiém trong nhu truong hop tinh Ninh
Thuan. Chi ¢6 vi tri B-1 (Muong Mén) 1a gan véi khu vuc bi anh huong.

6-31



Nghién Citu Khai Thac Nuéc Ngam Tai Céc Tinh Duyén Hai Nam Trung Bé Nuréc Céng Hoa X& Hgi Chii Nghia Viét Nam
B4o Céo Chinh Thirc - B6 Tre' - Churong 6 Piéu tra chat lirong nurde

85l

It T

LU

[Pl ‘a1

v

1 L
] ging | ([l iy 4 [[Logip 8 HIr ATy

S6 ligu 6.2.5 Két qua khao sat xam thuc nwéc bién thang 8 nam 2007
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S6 ligu 6.2.6  Két qua khao sat xam thuc nwéc bién thang 11 téi 12 nim 2007
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6.2.5 Khao sat chi tiét xam thwc nwéc bién

Khao sat chi tiét xam thuc nudc bién dugc tién hanh tai 09 x& duoc chon 1a; P4, K3, N1, N2, N3,
N4, N5, N6 va B1, day la nhirng vi tri c6 thé bi anh hudéng boi sy xam thuc nude bién tir két qua cudc
khao sét so b trudc day.

(1) Diém khao sat
20 giéng: Chu yéu la giéng dao tai mdi xa da dugc lya chon cho qua trinh khao sét xét trén khoang
cach gitra giéng va bo bién nhu da duoc thé hién tai S6 liéu 6.2.10 t6i Sb lidu 6.2.14.

(2 Giai doan khao sét
Qua trinh diéu tra duoc tién hanh trong 1 ngay c6 triéu cuong ngay 18-19 thang 2 nam 2008 va
cong tac do dac duoc tién hanh ting gio.

(3) Hang muc khao sat

Qua trinh khao séat nay gom 04 tiéu muc nhu sau:
1) Muc nwéc ngam

Cong tac do giam sat giéng gan bo bién duoc thyuc hién st dung thiét bi do convex trong truong hop
do ndng hoic thiét bi do muc nuéc xach tay trong truong hop do muc nudce sau. Chiéu cao tir mat dat

t6i diém tham chiéu caa mdi giéng gidm séat duoc do mot cach chinh xac.

2) Chétlwong nuwéc
Céc yéu t6 lien quan chat luong nudc 1a : nhiét 4o nuéc, suat dan dién, do man va do pH. Vi sb
lwong cac thiét bi kiém tra chat luong nudc xach tay cé han, nén cong tac do chi duoc thuc hién ¢ 10

giéng giam sét tai mdi xa lya chon

3) Muc nuéc thiy triéu

Trung tam khi tuong thity van bién d4 tién hanh do myc nuéc

w o Y
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S6 liéu 6.2.7 Vi tri cac tram do muc nwéc thiy triéu
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S6 liéu 6.2.10 Vi tri khao sat xam thuc nwéc bién chi tiét tai Phuoc Minh (N-4)
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S6 liéu 6.2.12 Vi tri khao sat xam thuc nwéc bién chi tiét tai Phuoc Hai (N-5)
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(4) Két qua khao sat

tir S6 lidu 6.2.15 dén S liu 6.2.17 thé hién cac mat cat ngang cua 09 xa lwa chon. So db bao gom
mat dat ty nhién, muc nuée ngam trung binh cua giéng dao, cao do déay cua giéng dao va suat dan dién
duoc thé hién bang cac biéu d6 dang cot. Suat dan dién 2,500uS/cm tuong duong véi ndng do Clo
400mg/Il. Do d6, c6 kha nang nudc ngim s& bi anh huéng bai xam thuc nuéc bién néu gié tri suat dan

dién cao hon muc 2,500uS/cm.

1) P-4

Mt cit ngang chay tir Nam lén Bic doc b bién cua xa c6 ma sb P4. Cao d6 mat dét tu nhién & vao
khoang 5m trén muc nudc bién va muc nudc ngdm & khoang 2.5 téi 4.0 m trén muc nudc bién. Vi cac
gia tri suat dan dién ¢ cac giéng dao la thip do vay, anh huéng caa xam thuc nude bién hau nhu khong

déang ké

2) K-3

Theo so dd mit cit ngang, khu vuc trong dit lién, & day khong c6 sy anh huong nao cua sy xam
thuc nuéc bién. Tuy nhién, mat cit ngang khu vuc ven bién cho thay mét sé giéng dao co hién tuong
bi nuéc bién xam thuc. Cao d6 day giéng & mirc nho hon Om trén muc nudce bién, nhu vay and delicate

balance between fresh water and seawater makes much difference of EC value.

3) N-1
Hai mit cit ngang chay tir bo bién vao dat lién da duoc v&. Cac mat cit nay thé hién nhiing tac dong

ndi bat tai viing dét thap do hién tugng nhidm man nudéc bién.

4) N-2

Mt cit ngang nam doc thung liing noi dia. Cao do déy giéng dao la Om toi 8m trén muc nudc bién.
Hau hét cac giéng dao déu khong bi anh huéng boi xam thyc nude bién néu nhin vao cac gié tri suit
dan dién, ngoai trir giéng dao sé 10 co gié tri suat dan dién rat cao. Theo cao do6 mit dat tu nhién hoic
cao do day giéng va gid tri suat dan dién cua cac giéng dao lan can cho thay, nudc nhidm man tai giéng

s6 10 khong phai la vi xAm thuc nuée bién ma do cac ngudn khac.

5) N-3
Vung dét thap khu vuc N-3 bi anh huéng bai xam thuc nuée bién

6) N-4
Vung dit thap khu vuc N-4 bi anh huéng déng ké. Mic du giéng dao sb 2 & cao d6 30m nhung lai

c6 suit din dién & vao khoang 6,000mg/I ma khéng phai do anh huéng cia sy xam thuc nudc bién.

7) N-5

Chi ¢c6 giéng dao sé 6 cho thiy sy anh huong cua hién twong nhiém man nuge. Tuy nhién, gia tri
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suat dan dién & xa nay néi chung la thap va anh huong nhidm man nuéc bién la khong dang ké.

8) N-6

Mot sb giéng dao ven bién c6 cac gid tri suit dan dién cao 1a do xam thuc nudc bién.

9) B-1

Giéng dao sb 2 tai ving xa nhat phia déng xa B-1 hau nhu ciing bi anh huéng béi hién tuong xam
thuc nude bién. Nhung ¢ phan phia dong cua xa nay- noi cao do mat dit ty nhién tang dan 1én cao thi
lai khong bi nhiZm man ngudn nuéc.
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