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SUMMARY

EVALUATION OF GROUNDWATER QUALITY IN SOME FLOATING ISLANDS
OF TRUONG SA ARCHIPELAGO

Groundwater in the islands of the Truong Sa Archipelago is formed from rain water infiltrating into the
ground, contained in rocks with high porosity and floating on the surface of salt water. Analysis of
ground water quality in some islands in the Truong Sa Archipelago and assessment by Ground Water
Quality Index (GWQI), contribute to forecasting environmental quality changes, or detecting sudden
changes in the organic relationships between groups characteristic parameters were studied. In this
article, we will evaluate the data collected on the basis of monitoring and analyzing parameters of pH,
Salinity, Total dissolved solids (TDS), Ammonium (NH,*), Nitrate (NOy), Nitrate (NO3?), Chloride (CI
), Hardness (CaCOs). The results of monitoring and analyzing parameters show that the value of
nutritional salts (ammonium, nitrite, nitrate) is low compared to QCVN 09-MT:2015. The parameters
of pH, TDS, hardness, and chloride have relatively high values. Salinity values at the islands fluctuate
as follows: Truong Sa: 2,16%o + 4,12, Song Tu Tay: 2,28%o + 3,35%o, Sinh Ton: 6,80%o0 + 8,82%o, Son
Ca: 8,17%o + 10,37%o, Nam Yet: 12,25%0 + 16,15%o. Surveying the GWQI index of wells in 5 islands in
the Truong Sa archipelago, basically, the wells are classified into good quality group.

Keywords: Water quality monitoring, Ground Water Quality Index (GWQI), Truong Sa Archipelago.

1. MO PAU muia kho va mua mua. Mua kho tir thang 1 dén
Quan dao Truong Sa nam cach quan dao thang 5, mia mua tir thang 6 dén thang 1 nim
Hoang Sa khoang 200 hai Iy vé& phia Nam, bao sau, luong mua trung binh hang nim rat 16n
gdm hon 100 dao, d4, bdi ngam, bii san ho, vao khoang hon 2.500 mm. Hién tuong dong
nim rai rac trong pham vi bién, khoang tir vi trén ving bién quin dao nay rat phd bién, co
tuyén 6°30” Bic dén 12°00” Bic va khoang tir thé ndi quanh nam, thang nao ciing c6 déng va
kinh tuyén 111930’ Péng dén 117°20' Pong. 14 noi thudng c6 bao 16n di qua, tp trung vao
Dao gan dat lién nhét 1a dao Trudng Sa cach cac thang mua muwa. Nudc ngdm (hay nudc
vinh Cam Ranh (Khanh Hoa) khoang 250 hai dudi dat goi theo QCVN 09-MT:2015 - Quy
ly. Cac dao ciia quan dao Truong Sa c¢6 do cao chudn ky thuat qudc gia vé chat luong nude
trung binh trén mit nuéc khoang 3 - 5m. Piéu duéi dit) cac dao thuoc Quin dao Trudng Sa
kién ty nhién va khi hau ving nay rat khic ¢6 ngudn gbe tir nudc mua, duoc chira trong
nghiét, ne‘ing gid, gidng bao thudng xuyén, cac da co do 15 hdng cao va nim ndi trén nén
thiéu nudc ngot. Mot s6 hién tuong thoi tiét nuéc min. Co ché hinh thanh tai nude ngém
ciing dién bién khac v&i trong dat lién. Khi hau kiéu nay giéng nhu truong hop ¢ cac dao cat

& quan dao Truong Sa co thé chia lam hai mua:
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ven bién [5]. Nudc ngﬁm tai cac ddo co vai tro
quan trong dén doi séng ciia bo doi trén dao.
Hién nay mot s6 dao ndi tai khu vuc quan dao
Truong Sa c6 su thay ddi trong qué trinh xay
dung cac cong trinh trén dao phuc vy muc dich
kinh té - x& hoi va qudc phong - an ninh. Quan
trac va phan tich méi trudng nudc ngam tai cac
dao khu vuc Quan dao Truong Sa, dua ra dic
diém vé chat lugng méi trudng nudc ngam trén
dao, nhiam xay dung co so dit liéu thuong
xuyén vé hién trang méi truong khu vuce, tir d6
gép phan danh gia hién trang chat luong moi
truong nudc ngam tai mot sé dao thugc Quan
dao Truong Sa, du béo dién bién chét luong
mdi trudng cua cac thong sé, hodc phét hién
nhitng thay d6i mang tinh dot bién trong méi
quan hé hiru co giita cdc nhém théng s6 dic
trung dwoc nghién ctru. Trong bai viét nay,
ching téi nghién ciru dic diém hoa 1y nuéc
ngam tai mot s dao ndi thuoc Quin dao
Truong Sa trong cac nam 2020-2021. Sé liéu
nghién ctu nay 1a két qua thuc hién noi dung
nghién cau cua Dé tai KCB-TS.06.

2. PHUONG PHAP NGHIEN CUU

2.1. Péi twong, khu vuc, thai gian nghién ciru
Nudéc ngam: pH, téng chét rin hoa tan (TDS),
Amoni (NHz*), Nitrat (NO2), nitrat (NO3z?),
clorua (CI), b6 cang theo CaCOs. Cac dao
khao séat, ldy mau: Trudong Sa, Son Ca, Nam
Yét, Sinh Ton, Song Tu Tay. Cac thong sé
duoc khao sat dugc chon vao 2 thoi diém la
muUa mua va mua khd, mua mua duoc thuc
hién vao thang 10-11/2020 va mua khd duoc
thuc hién vao thang 5/2021.

2.2. Phwong phap ldy miu, phan tich, va
d4nh gi4

Phuong phap 1dy mau, bao quan va van chuyén
mau: C4c mau nuéc ngam duoc ldy tai cac
giéng c6 san trén cac dao. Chang toi thuc hign
ldy m3u theo dung quy trinh quy dinh trong
TCVN 6663-11:2011. Miu sau khi ldy dugc
tién hanh do tryc tiép ngay tai hién truong.
Viéc ldy mau, do dac, phan tich dwoc thyc
hién boi Trung tdm Quan trac - Phan tich Méi
truong bién. Phong thi nghiém cua Trung tam
d3 dugc cdng nhan chét luong dat tiéu chuin
ISO/IEC 17025 bai Vian phong Cong nhan chat
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lwong (Vilas 426) va duoc ching nhan du didu
kién hoat dong dich vu quan tric méi truong
theo quy dinh (VimCerts 047).

Céc két qua nghién ciru duoc so sanh véi
QCVN 09-MT:2015 - Quy chuin ky thuat
qudc gia vé chat luong nudc dudi dat.

Trong bai viét nay, ching téi sir dung chi sb
chit lugng nudc ngam GWQI (Ground Water
Quality Index), chi s6 nay dugc WHO khuyén
céo sir dung dé danh gia chit luong nudc. Chi
s GWQI duoc dé xuat bai Horton (1965) va
dugc phét trién boi Brown (1972) [1, 3]. Chi s6
GWQI tinh toan tir cac théng sé chét lugng
nuée thong qua cong thiee toan hoc dé md ta
dinh lugng vé chat lugng nudc va duoc dinh
luong théng qua thang diém quy dinh véi muac
do phan loai khac nhau vé chit lugng ngudn
nuaC Vai quy trinh nhu sau:

» Buoc 1: Quan tric chit hupng nugc ngam

»Bwdéc 2: Tinh Chi sé chdt lwong dinh gid
phy (9“) , ,
Chi s6 chat lugng danh gia phu (gn) la mot so6
phan anh gia tri twong ddi cua chi tiéu do trong
nuée bi 6 nhiém ddi véi gia tri cho phép tiéu
chuan cho quy dinh. Goi n 1a cac chi tiéu chat
luong nuéc. Gid tri cia qn dugc phén chia theo
hai cach tinh theo dudi day:

(Vn=Vio)
= 100 Lr=Vio) 1
n 00 (Sn—=Vio) ( )

Trong do:

On: Chi s6 chét luong danh gia phu (qn) twong
ung véi chi tiéu thu n.

Vi: Két qua xét nghiém cua chi tiéu the n coa
mot mau cu thé.

Sn: Tiéu chuan cho phép cua chi tiéu thir n do
dugc quy dinh tai quy chudn QCVN QCVN
09-MT:2015.

Vio: Gid tri 1y tuong cua chi tiéu tha n trong
nudce tinh khiét. Tuc 1a Vip = 0 cho tat ca cac
chi tiéu sb khac ngoai trir chi tiéu d6 pH ¢6 Vio
= 7 (nudc tinh Khiét).

» Buwdc 3: Tinh Trong s6 Wh

Wi, = K/S, )
Trong do:

W,: Trong sé ciia chi tiéu thir n.

K: Hing sb ty 18, duoc tinh

K=1/%7-11/S, 3



Tir d6 tinh duogc téng trong s6 Y7 _, W, voin =
7 twong ting V&i 7 chi tiéu nghién ciu 6 trong Quy
chuan 09-MT:2015.

> Buwoc 4A: Tinh chi sé chit lwong nwéc ngiam
(GWQI) cho tirng mdu nghién ciru

7
GWQI — Yn=1(an Wn) (4)

She1Wn

> Buwéc 5: Lip thang diém dinh gid

3. KET QUA VA THAO LUAN

Chng t6i thyc hién l1ay mau nudc ngim tai cac
giéng nudc dé tién hanh danh gia cac thong sd
mdi trudong tai 05 ddo nhu theo Bang 1.

Bdng 1. Phdn logi danh chdt hrong nude theo chi s6 chdt lwong nuwée (GWQI)

Phén loai chit Gia tri Phén loai chat
Gid tri GWQI AT Mure dp a i ANTOACNAL | Mie dp
lwgng nuéc GwaQl lwgng nuéce
0-25 Rt tot A 76-100 Rét xdu D
26-50 T?t B ~100 Khonﬁg p}lu hop £
51-75 Xau C dé uong

Dao Sinh Tén

Pao Son Ca

Hinh 1. Vi tri ldy mau tai ddo Song Ti Tay, Nam Yét, Sinh Ton, Son Ca, Trwong Sa



Bdng 2. Vi tri va sé hiong va thoi gian ldy mdu duoc 1dy tai cde ddao

So
Pio lwong | Tén giéng Toa dd Thoi gian 1dy miu
giéng
NN1-TSL | 08°38'34,6" | 111°55'07,6"
. NN2-TSL | 08°38'42,1" | 111°55'15,9" . .
T“;an 5 | NN3-TSL | 08°3851,2" | 111°5516,0" gi’:t ;TTh::r?glg/ZIé/Z 210?&(“1\:‘;13“”
NN4-TSL | 08°38'40,5" | 111°55'14,9" o
NN5-TSL | 08°38'35,9" | 111°55'07,9"
NN1-SC 10°22'26,7" | 114°28'46,8" ]
Son Ca 3 NN2-SC 10°2225.7" | 114°28'51.9" Dot 1: Tha,ng 10-11/2020 (Mua rAnua)
DPot 2: Thang 5/2021 (Mua khd)
NN3-SC 10°22'33,7" | 114°28'44,1"
Nam Yét ) NN1-NY | 10°10'42,6" | 114°22'05,1" | Det1: Thang 10-11/2020 (Mua mua)
NN2-NY | 10°10'46,0" | 114°21'54,9" | Dot 2: Thang 5/2021 (Mua khd)
Sinh Ton ) NN1-ST | 09°53'08,5" | 114°19'47,0" | Dot 1: Thang 10-11/2020 (Mua mua)
NN2-ST | 09°53'05,7" | 114°19'49,6" | Dot 2: Thang 5/2021 (Mua khd)
NN1-STT | 11°25'43,8" | 114°19'54,7"
songTir |, | NNZSTT | 1192547 1" | 114°1957,8" | Dot 1: Théng 10-11/2020 (Mita )
Tay NN3-STT | 11°25'47,5" | 114°19'54,9" | Dot 2: Thang 5/2021 (Mua khd)
NN4-STT | 11°25'40,8" | 114°19'50,8"

Nuéc ngam trén dao dugc hinh thanh boi co
ché tao cac toi nuwdc ngam. Cac dao thudc
Quén dao Truong Sa ¢ ddy giéng nhu cac dao
ven bién khac, nudc ngam cé ngudn gbc tir
nuwéc mua, duoC chira trong cac da co do 16
hdng cao va nam ndi trén nén nudc man, cac
tdi nuéc ngdm nam & do sau tir 1,7 dén 2,5m
dudi mat dao (ng véi tang trén cang cua l6p
san hd chiu sy tac dong cua ap luc nuéc bién
man thay doi theo muc tridu Ién xudng, nudc
mua thuong xuyén bd sung nuwéc nhat cho
nudc ngam [5]. Qua diéu tra khao sat cac yéu
t6 moi truong tai khu vuc quan dao Truong Sa
cho thay nuéc ngam bi nhidm man, gia tri
trung binh c4c thong sé vao mua mwa, ham
luong B mudi, pH, TDS thudng giam so voi
mua kho do vao mua mua, lwong mua nhiéu
lam nuéc ngam trén dao ngot hda (ham lugng
pH, TDS giam), con mua kho lugng mua it [am
hién twong tham thau nudc bién didn ra manh
anh huong dén chét luong ngudn nudc ngam
trén dao. Gia tri trung binh ciia D6 mudi thip
tai mot s6 dao nhu dao Truong Sa (Tir 2,16%o
+ 4,12), dao Song Tu Tay (Tu 2,28%. ~+
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3,35%o), gia tri cao tai cac dao nhu Son Ca (Tu
8,17%0 + 10,37%o), Nam Yét (Tur 12,25%0 +
16,15%o), Sinh TN (T 6,80%o + 8,82%o:). Gid
tri trung binh cua pH thap tai dao Truong Sa
(Tix 7,38 + 7,68), Sinh Ton (Tir 7,40 + 7,60),
gia tri cao tai cic dao Son Ca (Tu 7,95 + 8,00),
Nam Yét (Tir 7,99 = 8,03). Gid tri trung binh
ciia ham luong TDS thap nhat tai dao Truong
Sa (Tir 1,229/l = 1,69g/1), cao nhét tai dao Sinh
Ton (T 3,609/1 + 3,67g/1).

Do chiu anh huéng cia qua trinh hoa tan da
san ho va khuéch tan tham thau ciia nudc bién
nén céc ion Ca?*, Cl kha cao [5]. Két qua quan
trac, phan tich cac mau nuéc ngam do dugc Do
cing c6 gia tri trung binh tir 174mg/l dén
273mg/l va mia mua ciing c6 gi trj thip hon
mua khd, mua mua gia tri trung binh tu
174mg/l dén 211mg/l, mia khd gia tri trung
binh dat tir 216mg/I dén 273mg/I. Ham luong
Clorua c6 gi4 tri trung binh tir 77mg/l dén
349mg/l, mia mua ciing c6 gia tri thip hon
mua khd, mua mua gia tri trung binh tir 77mg/I
dén 116mg/l, mua kho gid tri trung binh dat tir
122mg/I dén 349mg/I.




Bang 3: Gié tri cac thong s6 1y, hoa nudc ngdm trén cac dao

Thong sb Do mudi (%o) pH TDS (g/1) Do cung (mg/l)

Thoi gian
\ Potl | Bot2 | Dot 1 bot 2 Pot 1 bot2 | Pot 1 Pot 2
Pao khao sat

—

B 2.16 412 7.38 7.68 1.22 1.69 211 227

Truong Sa Min 1.00 2.10 7.00 7.42 0.63 0.87 167 169

Max 3.10 5.80 7.50 7.90 1.75 2.5 236 268

B 8.17 | 10.37 | 7.95 8.00 1.96 2.44 192 216

Son Ca Min 2.70 4.70 7.85 7.89 1.39 2.15 165 198

Max 14.00 | 16.20 | 8.10 8.15 2.68 2.94 236 245

B 12.25 | 16.15 | 7.99 8.03 1.32 2.33 199 218

Nam Yét Min 11.20 | 15.80 | 7.98 8.01 1.04 2.15 140 158

Max 13.30 | 16.50 | 8.00 8.05 1.59 2.51 259 278

TB 6.80 8.82 7.40 7.60 3.60 3.67 174 273

Sinh Ton Min 5.40 7.84 7.10 7.50 1.95 2.17 153 194

Max 8.20 9.80 7.70 7.70 5.25 5.16 194 353

B 2.28 3.35 7.31 7.42 2.24 2.53 191 221

Song Tt Tay Min 1.20 2.50 7.00 7.12 1.18 1.86 127 187

Max 3.50 4.20 7.70 7.85 3.40 3.52 221 240

Thong sb NH4-N (mg/l) NO2-N (mg/l) NO3-N (mg/l) Clorua (mg/l)
hoi gian

R | Potl | Pot2 | Potl | Pot2 | Potl | Pot2 [Potl | Dot2

‘ TB | 0.019 | 0,016 | 0.008 | 0.009 | 0.025 | 0030 | 108 | 245
Trg:“g Min | 0.001 | 0.011 | 0.007 | 0.008 | 0.021 | 0.028 | 63 109
Max | 0.038 | 0.024 | 0.010 | 0010 | 0029 | 0.032 | 142 | 316

TB | 0.020 | 0.023 | 0007 | 0010 | 0.024 | 0023 | 95 174

chan Min | 0.010 | 0.020 | 0.004 | 0.009 | 0.019 | 0.014 | 59 157
Max | 0.029 | 0.030 | 0.009 | 0011 | 0031 | 0.030 | 137 | 185

TB | 0.020 | 0.025 | 0.007 | 0.008 | 0020 | 0017 | 116 | 196

';'{aeT Min | KPH | 0.020 | 0.007 | 0.007 | 0018 | 0.015 | 86 186
Max | 0,040 | 0,030 | 0,008 | 0,009 | 0021 | 0,018 | 147 | 205

_ TB | 0.021 | 0,013 | 0007 | 0,009 | 0025 | 0,023 | 77 349
‘?2: Min | 0.005 | 0,005 | 0,006 | KPH | 0,023 | KPH | 54 100
Max | 0.038 | 0,020 | 0,007 | 0,009 | 0027 | 0,023 | 100 | 598

Song TB | 0.029 | 0,025 | 0,008 | 0,006 | 0026 | 0022 | 115 | 122
Tir Min | KPH | 0,010 | 0,007 | 0,004 | 0,021 | 0020 | 106 | 109
Tay Max | 0.060 | 0,050 | 0,010 | 0,008 | 0031 | 0,025 | 125 | 135

(Ghi chi: KPH: khong phat hi¢n)
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Céc hop chat nito (dudi dang NHs*, NO2,
NO3%) ¢ ngudn gdc tir san pham hitu co trén
dao va nudc mua ngam, thim thiu vao cac
giéng nuéc ngam [5]. Két qua do duoc cho
thay ham luong céc gia tri nay rat thap, phan
nhiéu & dang vét, c6 diém do duoc gia tri
khong phét hién (dudi gidi han phéat hién cua
phuong phap phén tich) va danh gia chung cac
ham lwgng nay tai cac dao chua & mac gay 0
nhiém. Ham luong amoni tai cac dao cé gia tri
trung binh tir 0,019 dén 0,029mg/l trong mua
mua va 0,013mg/l dén 0,025mg/l trong mia
khé. Ham luong nitrit ¢ gia tri trung binh tur
0,007mg/l dén 0,008mg/1 trong mua mua va tir
0,006mg/1 d&én 0,010mg/l trong mua khd. Ham
luong nitrat c¢6 gia tri tr 0,020mg/l dén
0,026mg/1 trong mua mua va tir 0,017mg/l d&én
0,030mg/I trong mua khé.

So véi QCVN 09-MT:2015 - Quy chuan ky
thuat quéc gia vé chat lugng nude dudi dét thi
céc thong sé do dwoc dat 1a pH, amoni, nitrit,
nitrat, d6 ciang déu nam trong gigi han cho
phép. Tuy nhién mot sé théng sb co gia tri dat
nhung hoi cao hon so Véi ngudn nudc ngam
trén dat lién (pH, do cang), va van co thdng sb
do duge c6 ham lugng vugt so voi quy chuan
nhu ham luong TDS tai mot s6 giéng cua cac
dao Son Ca, Nam Yét, Sinh Ton, Song Tur Tay,
ham lwong Clorua tai 1 diém cua dao Sinh Ton
trong mba khd, nguyén nhan nay la do anh
huong rat 16n ciia qué trinh hoa tan da san ho
va sy xAm nhap cua nuéc bién téi ngudn nudc
ngam tai thoi diém lay mau trén dao.

Danh gia chi sb GWQI: Két qua tinh trong s6
cta Cac chi tiéu chat luong nuéc ngam ddi voi

céc thdng sé do dac, phan tich cé trong Quy
chuan 09-MT:2015 trong Bang 4.
Bang 4. Bang tinh trong sé cua céc chi tiéu
chdt leong nwéc ngam

TT Thong sé Sn | 1/Sn |Trong so
Wh
1 pH ‘:’3% 0,118 | 204
2 [TDS 15 /0,667 | 0,234
3 Q;‘nom (tinh  theog 1 | 1,000 0,35027
4 Nitrit (tinh theo N) | 1 | 1,000 | 0,35027
5 Nitrat (tinh theo N)| 15 | 0,067 | 0,02335
6 Clorua (CI) 250 | 0,004 | 0,00140
7 Po cung tong so 0,00070
(tinh theo CaCQOs) 500 | 0,002
Téng trong sé 1,0

Gia tri hang so K dugc tinh theo cong thuc (3)
duogc 1a 0,35, Két qua danh gia chi s6 chi s6
chat lugng nuéc ngam (GWQI) dwoc thé hién
trong Bang 5.

Chi s6 GWQI véi céc chi tieu pH, TDS,
Amoni, Nitrit, Nitrat, Clorua, P9 cung téng sb
Vi cac cac giéng khao sat tai 5 dao thudc khu
vuc Quan dao Trudng Sa co ban duoc phan
loai vao nhém B la dat chit luong tét. Theo
bang phan loai chit lugng nuéc theo chi sd
danh gid (GWQI), tai dao Truong Sa cé 02
giéng dat chit luong rét tét (loai A), tai dao
Song Tir Tay c6 01 giéng dat chit lugng XAu
(loai C) va tai dao Sinh Ton c6 01 giéng dat
chit luong rat xau (loai D). Khong c6 giéng
nao dat chat lwong nuéc loai E (Khong phu
hop dé uéng).

Bang 5. Bang phan logi chdt heong nwéc

GWOQI
Pio khao sat Ky hiéu miu Pot 1 Pot 2
Két qua Panh gia Két qua Pinh gia
NN1-TSL 14 A 19 A
NN2-TSL 29 B 26 B
Trudng Sa NN3-TSL 21 A 41 B
NN4-TSL 29 B 42 B
NN5-TSL 12 A 17 A
NN1-SC 31 B 37 B
Son Ca NN2-SC 46 B 50 B
NN3-SC 26 B 38 B
Nam Y&t NN1-NY 29 B 43 B
NN2-NY 19 A 37 B
Sinh Tan NN1-ST 33 B 36 B
NN2-ST 84 D 83 D
NN1-STT 54 C 56 C
Song Tir Tay NN2-STT 33 B 32 B
NN3-STT 21 A 36 B
NN4-STT 41 B 43 B
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4. KET LUAN

Qua phén tich, danh gia cac thong s thi ¢ thé
thdy rang gia tri ciia cac théng s6 méi truong
¢6 thay d6i qua hai mua khao sat (mua mua va
mua khoé). Cac ham lugng amoni, nitrit, nitrat

la thap, khong bi 6 nhim va c6 bién dong
nhung khong nhiéu qua hai dot quan tric, liy
mau. Tuy nhién cac théng sé pH, TDS, do
cing, va clorua c6 gia tri cao so véi ngudn
nuéc ngam tai dét lién va thé hién ré su khac
nhau qua hai dot quan trac, lay mau. D6 mudi
thip tai mot s6 dao nhu dao Truong Sa (tir
2,16%0 + 4,12), dao Song Tu Tay (tor 2,28%0 +
3,35%o), gia tri cao tai cac ddo nhu Son Ca (tu
8,17%0 + 10,37%0), Nam Yét (tr 12,25%0 ~
16,15%o), Sinh T&n (tir 6,80%o + 8,82%o:).
Khao sat chi s6 GWQI cua céc giéng tai 5 dao
thuoc khu vuc Quan déo Trudng Sa co ban cac
giéng dugc phan loai vao nhém chat luong tét,
c6 02 giéng dat chat luong rat tét thuge dao
Truong Sa, ¢6 01 giéng dat chat lwong Xau
thuoc dao Song Tu Tay va 01 giéng dat chat
lwong rat xau thudc dao Sinh Tén. Néi chung
ngudn nudc nay co thé ding cho muc dich sinh
hoat cua can b, chién si va nhan dan trén dao.
TAI LIEU THAM KHAO
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