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HIEN TRANG MOI TRUONG VA THONG LUQNG VAT CHAT

Toém tit

Abstract

1. MO PAU

CUA SONG CAI (NHA TRANG)

Nguyén Hiru Huan
Vién Hai duwong hoc

Trén co sé ngudn dir liéu thu thép dugc tir dy an: “O nhiém ving cira song
Mién Trung” cua BO Y té (2005 - 2006) va dy an hop tac Viét Nam - Na Uy

“Nuéi trong va quan Iy nghé nudi ven bién bén viing’ "(2007- 2011), bai bao
nay trinh bay hién trang moi truong va thong luong vat chat ctra song Cai
(Nha Trang). Theo d6, cac yéu tb: vat chét lo ling, hydrocacbon dau thai va
F. coliform trong nudc da vuot tiéu chuan cho phép d6i véi vuc nude ven bo
va nudc mat dung cho muc dich nudi trong thity san va bao ton thiy sinh vat.
Mot sb yéu td c6 doc tinh cao va bén virng khac nhu: thudc bao vé thuc vat
(BVTV) va kim loai ning déu da co6 mit trong méi truong nudc. Trong tram
tich, F. coliform, thuéc BVTV, hydrocarbon dau mo, kim loai nang cling da
hién dién. Ngoai ra, két qua udc tinh cho thay: thong luong vét chit lo ling
(TSS), hitu co va fecal coliform & cira song Cai twong ddi 1n.

ENVIRONMENTAL STATE AND MATERIAL FLUXES
OF CAI ESTUARY (NHA TRANG)

Nguyen Huu Huan
Institute of Oceanography

This paper presents an environmental state and material fluxes of Cai estuary
(Nha Trang) based on observed data from project: “Environmental pollution
of the estuaries in the Central Vietnam (2005 - 2006) and cooperative project
between Vietnam and Norway “NUFU” (2007 - 2011). The results show that
parameters of TSS, petroleum hydrocarbons and F. coliform in the water
were out of the Vietnamese quality criteria for aquaculture and conservation
of hydrobios in the coastal and surface waters. Others with high toxicity and
stability as pesticides and heavy metals were present in the water. Moreover,
F. coliform, pesticides, petroleum hydrocarbons and heavy metals also
existed in the sediment of Cai estuary. In addition, the fluxes of TSS, organic
matters and fecal coliform of Cai estuary were relative considerable.

rat nhiéu nguon (tai Giang Ché nhan thém
nudce song Khé, khi cach ctra ra 41km nhén

Song Cai (Nha Trang) dai hon 75
km, 1a séng dai nhat cta tinh Khanh Hoa.
Luu vuc séng bao trum toan bd huyén
Khanh Vinh, hdu hét huyén Dién Khanh,
thanh phd Nha Trang va mot phan dién tich
ngoai tinh, véi 2.000km? luu vic. Diéu dic
biét la, trén duong ra bién dong ¢ cua Ha
Ra, Nha Trang, song Cai da nhan nudc tir
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thém nudc song Giang, khi cach cta ra
39km nhén thém nudc song Cau...) chay
qua nhiéu khu vuc véi nhiu cac hoat dong
kinh té - xa hoi khac nhau, nén luong chét
thai tir cac luu vuce nay db ra cira song Céi
ciing rat 16n vé luong va phirc tap vé thanh
phan (S¢ Khoa hoc va Cong nghé Khanh
Hoa, 2004).



Nham cung cip co sé khoa hoc dé
xdy dung giai phap bido vé mdi truong,
phat trién bén vimng ving ctra song Cai va
vinh Nha Trang, bai bao nay trinh bay két
qua danh gia hién trang chat luong moi
truong cira song Cai (Nha Trang) tir ngudn
dir liéu thu thap dugc tir du an: “O nhiém
vung cira séng Mién Trung” cia BO Y té
(2005 - 2006) va dy an hop tac Viét Nam -
Na Uy “Nudi tréng va quan 1y nghé nudi
ven bién bén viing” (2007- 2011).

II. PHUONG PHAP
1. Pia diém nghién ciru:

Pia diém nghién cuu la khu vuc
thuoc cua song Cai (Nha Trang), voi hé
théng tram thu mau duogc thé hién trén hinh
1 v6i vi tri toa 6 nhu sau:

NT1: 12°16'094”N, 109°10'549”E

NT2: 12°15'784"N, 108°11'671”E

NT3: 12°15'530"N, 109°11'638”E

NT4: 12°15'633”N, 109°12'169”E

2. Phuong phap thu miu, do dac:

Mau nuée va tram tich duoc thu theo
mua (mua khé: thang 08.2005) va mua
mua: thang 11. 2005)) va theo triéu (triéu
cao va triéu thap). Mau dung phén tich kim
loai ning, hydrocacbon dau mo, thudc
BVTV trong nudc duoc thu trong pha triéu
thip. Do ving nghién ctru c¢6 d6 sau nho (2
— 5m) nén tai moi diém, mau duoc thu tai 1
tang (tang 1 mét). Riéng mau phan tich
mudi dinh dudng dugc thu va phan tich
trong 12 thang khac nhau trong thoi gian tur
2005 —2010.

3. Phuong phap phan tich miu:

- Nhiét do, pH, d0 man: Po béng
CTD hi¢u SAIVAS (Na Uy).

- Oxy hoa tan: Phuong phap Winkler
(Parson va cs., 1984).

- BODs: Phuong phap xé&c dinh
lugng oxy ti€u hao trudc va sau 5 ngay u
mau (Parson va cs., 1984).

- Fecal coliform: Phuong phap nudi
ciy trén méi trudong M-FC agar (APHA,
1995; Grashoff va cs., 1999).
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- Mudi dinh dudng: Phuong phap so
mau bang may quang ph6 kha kién UV —
Visible (Parson va cs., 1984).

- Hiru co trong nudc: ni to va phét
pho hitu co dugc xac dinh bing phuong
phap Koroleff-Vanderam (Grashoff va cs.,
1999).

- Vit chat lo ling: Phuong phap
trong luong (APHA, 1995; Grashoff va cs.,
1999).

- Kim loai néng: Phuong phap quang
pho hép thu _nguyén tr (AAS). P61 voi
tram tich, mau dugc chiét boi dung dich
HNO; 10% (6 nhiét d khoang 100°C), sau
d6 phan tich bang phuong phap quang phd
hap thu nguyén tor (AAS) (APHA, 1995;
Grashoff va cs., 1999).

- Hydrocacbon dau mo, thudc
BVTV: Phuong phap sic ky khi mao quan
(GC 6890) (APHA, 1995; Grashoff va cs.,
1999).

DPdi v6i trAm tich, mau dugc chiét
bang phuong phap Soxlet bdi dung moi
Dichlomethane, sau d6 phan tich bang
phuong phap sic ky khi mao quan (GC
6890) (APHA, 1995; Grashoff va cs.,
1999).

4. Phuong phap xir ly s0 liéu, tinh toan
va biéu dién két qua:

S6 liéu thu thap dugc xu ly, tinh toan
trén phan mém Excel. Thiét 1ap ban d6 va
thé hién do thi phan bd trén cac phan mém
Maplnfo va Excel.

Thong luong vat chat trung binh
thang ctra song Cai dugc udc tinh nhu sau:

Q4 =0 *x Cy

Trong do:

- Qa la thong lugng trung binh thang
ctia chit A.

- Q la tong luu luong nudc chay ra
bién trung binh thang.

- Ca 1a ham luong chat A trong moi
truong nudc tai thang khao sat.

Thong luong vat chat trung binh
nam, trung binh mua dugc udc tinh tr
thong luong vat chat trung binh thang va sb
thang trong tirmg mua (GESAMP, 1986).
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III. KET QUA VA THAO LUAN
1. Chit lwgng méi truwong nuwéc:
1.1. Cac dac trung thiy ly:

Nhiét d§ nudc vung cura song Cai
(Nha Trang) bién dong trong pham vi nho
(Bang 1, Hinh 2a, 2b). Do la vung cua
song c6 luu lugng twong doi 16n (vue nude
thuong thoang gié va nudc dugc trao doi

nhanh) va d§ sau nhd (< 5,0m) nén dao
dong nhiét d6 nudc khong 16n.

Két qua khao sat ciing cho thay, pH it
bién dong theo khong gian 1an thoi gian
(Bang 1). Gia tri pH gan nhu khéng co
khac biét dang ké giita 2 mua ciing nhu
giita 2 pha tridu va nam trong khoang cho
phép: pH > 6,50 (B§ Tai nguyén va Moi
truong, 2008).

Bang 1. Mot s6 dic trung thiy 1y
Table 1. Physical characteristics in the water

Thoi ky Théng ké Nhiét @6 (°C) pH Do mudi (S%o)
Dao dong (n = 4) 30,20 - 31,00 6,52-7,95 | 1,30-28,70

. Triéu cao Trung binh 30,68 + 0,36 7,11 +£0,61 10,53 + 12,37
Mua o s Dao dong (n = 4) 29,30 - 29,80 6,57-7,88 | 0,90 - 14,10

kho Triéu thap -

Trung binh 29,60 + 0,24 7,31 + 0,66 6,40 + 5,69
Triducag | D20 dong (n=4) 27,40 - 28,20 6,68 -7,45 | 0,40 - 16,50
Mia Trung binh 27,73+ 0,34 7,06 +0,31 | 580+7,28
mua | Triéuthdp | Dao dong (n=4) 28,50-29,70 | 6,55-7,44 | 0,10-4,70
Trung binh 29,00 £ 0,51 7,00 +045 | 1,93 +2,05
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Hinh 2. Phan b nhiét do nudc (°C): a. mua kho, b. miia mua
Fig. 2. Distribution of water temperature (°C): a. dry season, b. rainy season

Khac v6i nhiét d6 va pH, d6 mudi
vung cua song Cai dao dong kha 16n theo
khong gian va thoi gian (Bang 1, Hinh 3a,
3b). Piac diém nay s& giéi han phan bd,
sinh truong va phét trién ctia nhidu dbi
tuong nudi nhung lai kich thich sinh vat

gy bénh phét trién (vi cac ving clra séng
thuong c6 dinh dudng cao, nhan nhiéu
ngudn mam bénh tir nude thai, ma cac loai
mam bénh thuong 13 sinh vat bac thip,
thich nghi v&i sy thay d6i méi truong
tdt,...) (Jain va cs., 1993).
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Hinh 3. Phan b6 do mubi (%o), a. mua khd, b. mia mua
Hinh 3. Phan bd d¢ muoi (%o), a. dry season, b. rainy season

1.2. Oxy hoa tan (DO):

Maic du ham lugng DO trong nudc co
dao dong dang ké nhung déu nam & gia tri
cao va théa man tiéu chuin cho phép
(Bang 2, Hinh 4a, 4b). Mac du tai ctra song
Cai c6 nhiéu ngudn thai tir dat lién d6 vao
nhung ham luong DO trong nudc van kha
cao ching té qua trinh x4o tron, pha loang,
trao d6i nudc & day xay ra kha manh.
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1.3. Vit chit lo limg (TSS):

Trong mua mua, TSS trong nudc
bién dong khong nhiéu, trong khi do, trong
mua kho dao dong cua né twong dbi 16n
(Bang 2). Trong mua khd, do khai thac cat
trai phép voi cuong d6 cao va mét do qua
day tai khu vyc quanh tram 1 dan dén ham
lugng lo ling trong nudc kha cao, gia tri
trung binh vuot qua tiéu chuan cho phép.
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Béng 2. Mot s6 dic trung sinh thai trong nude
Table 2. Ecological characteristics in water

Thoi ky Th(‘ing ké DO (mg/l) BOD;s (mg/l) TSS (mg/l)
Tridu | Dao dong (n=4) 5,19 - 6,97 1,47 - 6,17 8,27 - 215,60
Mua | cao Trung binh 6,00+ 0,78 3,06 2,15 70,60 + 97,87
kho Triéu | Dao dong (n = 4) 5,14 -521 1,08 - 5,06 8,27 -167,40
thip | Trung binh 5,18 + 0,04 2,27+ 1,88 62,17 £ 74,16
Triéu | Dao dong (n=4) 7,01 -7,37 1,14 - 2,00 18,80 - 22,00
Mua cao Trung binh 7,13 +0,17 1,64 +£0,42 20,40 £ 1,35
mua | Triéu | Dao dong (n=4) 6,47 - 7,45 1,20 - 5,52 23,60 - 32,00
thap Trung binh 7,01 +£0,41 3,26+ 1,82 28,60 + 32,64
QCVN-08:2008 (Bo Tai nguyén va
Moi truong, 2008) > 5,00 <6,00 (*) <50,00
Ghi cht: (*): Tiéu chuan chat luong nudc mat cho bao ton thuy sinh vat
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Hinh 4. Phan bd DO (mg/1), a. mua kho, b. mua mua
Fig. 4. Distribution of DO (mg/1), a. dry season, b. rainy season

1.4. Nhu ciu oxy sinh héa (BOD):

Mic du gia tri BODs c6 bién thién
nhung céc gi4 tri ghi nhan duoc van & muc
thip va théa man quy chuan chat luong
nuée (Bang 2, Hinh 5a, 5b). Két qua nay
kha phut hop véi mot moi truong ¢ ché do
oxy hoa tan ddi dao.

1.5. Mudi dinh duéng chira ni to:

Ham luong cic mudi dinh dudng
chtra ni to bién dong manh theo thoi gian,
khong gian va c6 gia tri trung binh rat cao,
nhét 1a ham Iwong ni trit trong thoi ky mua
khé d3 vuot qua tiéu chudn cho phép nhiéu
lan (Bang 3). Do qua trinh x40 tron, pha
loang bdi nude song ¢ khu vuc cia séng
Cai kha tét nén nhin chung, ham luong
dinh dudng trong nuéc ¢ day khong cao,
trir gia tri ni trit trong mua kho. Trong mua
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kho, do qua trinh trao d6i, x40 tron yéu nén
ngudn nudc cua song Cai chiu anh huong
16n boi ngudn nudc thai & cau Bong va ciu
Ha Ra nén c6 ham lugng dinh dudng cao
hon trong mua mua.
1.6. Mudi dinh dudng phét phat:

Ham luong mudi dinh dudng phdt
phat trong nudc twong dbi thip (Bang 3).
Ty s6 nguyén tir DIN/DIP trong mua mua
dao dong trong khoang 25,45 - 45,64; trong
mua kho dao dong trong khoang 26,44 -
52,35; trung binh ca nam khoang 37,47 -
nho hon rat nhiéu lan so véi ty 1& Redfield
(Jain va cs., 1993; Nielsen va cs., 2004).
Nhu vay, vuc nudc nghién ctru chiu anh
hudng cia cac ngudn thai hitu co giau dam
dé phan hay va vi thé dang o trang thai
thiéu hut phdt pho.
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Béng 3. Dic trung mudi dinh dudng trong nude
Table 3. Nutrient characteristics in water
s Théng ké ] ] -

Thoi ky (n=4) NO; (ngN/1) NO; (ngN/1 NH; 4 t(ngN/) | POs " (ngP/1)
Triéu |Dao dong 67,77-278,12 | 121,17 - 194,76 | 134,27 - 225,25 | 38,01 - 47,98
Mua cao Trung binh | 170,26 + 86,69 | 165,58 + 31,56 | 187,74 £41,87 | 43,87 +4,20
kho Triéu |Dao dong 47,65 -160,73 | 34,97 -221,05 | 16,91 - 348,48 | 10,05 - 30,59
thap Trung binh 79,66 + 54,17 | 144,05 £ 78,21 162,48 £169,00 | 16,34 + 9,68
Trieu |Dao djng 11,90-32,14 | 119,96 - 219,43 | 38,95-132,72 | 7,46 - 16,58
Mua cao Trung binh 19,31 +£9,58 146,79 £ 48,46 | 67,84 +44,20 | 11,35+ 3,81
mua Triéu |Dao dong 2,11 - 8,87 137,40 - 235,53 | 32,32-60,17 |11,34-32,80
thap Trung binh 5,22 +3.36 184,02 +44,89 | 50,53 +13,01 | 20,86+ 8,88

QCVN-08:2008 (B¢ Tai

nguyén va Moi truong, 2008) 20,00 5.000,00 200,00 200,00

1.7. Ham lwgng hiru co:

Ham luong ni to va phdt pho hitu co
trong nudc twong dbi 16m, dic biét 1a ham
lugng ni to trong thoi ky mua khd (Bang
4). Khac v6i mudi dinh dudng, ty 16 N/P
trong thanh phan hitu co thap hon nhiéu so
v6i ty 16 N/P trong thanh phan mudi dinh
dudng (ty 1¢ N/P trong thanh phan hitu co
dao dong trong khoang 15,77 - 19,11 trong
mua mua; trong khoang 20,66 - 21,84
trong mua kho; trung binh c4 nam khoang
19,35). Piéu nay ching to ngudn chét thai
dua vao cira song Cai ching nhing tuong
d6i 16n vé lugng ma con phtc tap vé thanh
phan.

1.8. Méat d¢ Fecal coliform:

F. coliform dugc phat hién & tat ca
cac diém khao sat va co mat do kha cao
(Bang 4), da vuot mirc cho phép rat nhiéu
lin (Tiéu chuan coa nhiéu qubc gia:
Nudec mat < 20tb/100ml - Nudc giai tri
<200tb/100ml (Jain va cs., 1993). Su co
mit caa F. coliform trong nudc la bang
ching 6 nhiém phén thai vi ching chi bat
ngudn tir hé thdng tiéu héa ciia con nguoi
va dong vat mau nong (Chigbu va cs.,
2005; Jain va cs., 1993). Diéu nay cho thay
nguy co cao vé 6 nhiém mam bénh tir phan
thai néu khong co giai phap hiéu qua xir 1y
ngudn nudc thai trude khi thai vao moi
trudng cua song.
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Bang 4. Dac trung hitu co va F. coliform trong nudc
Table 4. Organic substance and F. coliform characteristics in water

Thoi ky Théng ké (n=4) TON (ng/l) TOP (ug/l)  |F. coliform (tb/ml)

Tridu | Dao dong 900,33 - 1.263,87 57,20 - 195,22 52-4.610

Mua | cao Trung binh 1.104,14 £ 154,12 | 118,36 £58,61 1.335+2.194

kho | Trieu | Dao dong 1.129,28 - 2.543,20 | 81,61 - 293,42 32-6730
thap Trung binh 1.575,58 £ 651,07 | 159,76 £93,84 1.742 +3.093
Triéu | Dao dong 254,40 - 450,41 27,49 - 61,76 26 - 610

Mua | €2° Trung binh 383,73 + 88,47 44,47 + 13,99 229 + 265

mua | Triéu | Dao dong 272,15 - 615,46 25,77 - 83,56 18 - 1.450
thap Trung binh 423,23 + 162,57 59,43 + 28,82 421 + 689

1.9. Ham lwong cic yéu té c6 doc tinh
cao va bén virng:

Du lugng thudc bao vé thuc vat ho
chlo hitu co (BVTV) xuat hién trén tit ca
cac diém khao sat, voi ham lugng trong
mua mua cao hon trong mua khé (Bang 5).
Dan dén két qua nay 1a do ngudn gdc cia
thuéc BVTV khong xuat phat tir cac hoat
dong ngay vung clra song ma tir cac hoat
dong noéng nghi¢p trén luu vuc sdng va
chung dugc chuyén tai dén cta séng chu
yéu trong mua mwa. Mic du ham luong
khong cao nhung vi thuéc BVTV 1a nhing
loai hop chét co doc tinh cao, kho phan huy
nén sy ton luu va tich lily cia ching trong
moi trudng cd nguy co 16n dén hé sinh thai
thuy sinh va suc khoe con nguoi (Power va
cs., 1999; Steen va cs., 2001).

Ngoai thubc BVTV, su ¢co mdt cua
hydrocarbon dau mé & tat ca cac diém thu
mau, v6i ham luong kha cao (Bang 5)
chimg to vuc nuéc da bi 6 nhiém dau
thuong xuyén. Pbi véi mot sd kim loai
nang, trong s6 5 kim loai dugc khao sat thi
sat va k&m déu co6 ham luong kha cao va
100% gié tri ghi nhan trong ca 2 mua déu
da vuot mirc cho phép (Bang 6). Két qua
ndy chimg t6 6 nhiém kim loai ning da c6
qua trinh dai ¢ song Cai (Nha Trang).

Tom lai, moi truong nude vung cua
song Cai da bi 6 nhiém & nhimg muirc do
khac nhau d6i véi mot sd yéu t6 moi
truong. Cac yéu t6: vat chat lo lung,
hydrocarbon ddu moé va F. coliform di
vugt mic cho phép. Mot sb yéu té co doc
tinh cao va bén ving khac nhu: thudc
BVTV va kim loai nang ciling déu hién
dién trong moi trudng nudc.

Bang 5. Ham lugng thuéc BVTV va hydrocarbon dau mé (ng/l)
Table 5. The concentration of pesticides and petroleum hydrocarbons in water (ng/1)

Yéu to Thoiky | Dao dong (n=4) Trung binh QCVN: 08/2008 (B) Tai
nguyén va Moi truong, 2008)
. Mua kho 7.17 - 20,76 13,96 £ 9,61
Thuoe BVTV o mua | 22.57 - 28.08 2532 + 3,89 1.000
Hydrocarbon Mua kho 6,47 - 547,60 236,75 £279,35 Khéne phat hién
dau mo Mua mua | 4,50 - 195,30 68.13 + 110,13 &P :
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Béang 6. Ham Iugng kim loai nang trong nude (ug/l)
Table 6. The concentration of heavy metals in water (pg/l)

o QCVN:08/2008(Bo
Yéuto | Thoiky Dao dong (n=4) Trung binh Tai nguyén va moi
truong, 2008)
Fe Mua kho 135,00 - 395,00 288,33 + 136,14 100
Mua mua 365,00 - 610,00 478,33 +£ 123,52
Mua khd 2,40 - 2,60 2,50+0,10
Cu 10
Mua mua 2,00 - 4,70 3,07+ 1,44
b Mua khd 1,40 - 2,80 2,70 £ 0,70 50
Mua mua 2,10 - 2,40 2,27+40,15
7n Mua kho 12,70 - 31,40 21,10+9,49 10
Mua mua 14,40 - 16,80 15,90 + 1,31
As Mua kho 2,90 - 3,40 3,17+0,25 10
Mua mua 3,30 - 3,70 3,53+ 1,31

2. Chét lwong mdi trudng tram tich:

Mit @6 F. coliform trong tram tich
dao dong trong khoang rong va véi gia tri
kha cao (Bang 7) dd chimng to su ton tai
thuong xuyén ngudn thai hitu co co6 ngudn

bén vimg (thuéc BVTV, hydrocarbon dau
mo, kim loai nang) cling da c6 mat trong
tram tich & tit ca cac diém khao sat, trong
ca 2 mua (Bang 8). Nhu vay, c6 thé néi, da
¢6 hién tugng nhiém ban thudng xuyén cac
yéu t6 néi trén trong méi truong nudc &

goc dong vat mau nong trong mdi truong.
Ngoai ra, mQt so0 yeu to cé ddc tinh cao va

day.

Bang 7. Dic trung moi truong tram tich
Table 7. Environmental characteristics of sediment

Thoi ky Théng ké F. coliform (tb/g) | Thuéc BVTV (ng/g) | Diu thii (ng/g)
Mita kho Dao dong (n=4) 18,8 - 1.535,4 1,000 - 1,411 5,74 - 108,20
Trung binh 480,3 +707,7 1,206 + 0,291 60,98 + 51,70
Mua mua | pao dong (n=4) 15,9 - 427.8 1,106 - 1,375 9,30 - 102,40
Trung binh 182,2 £ 198,1 1,241 £ 0,190 43,53 £51,21
Bang 8. Ham lugng kim loai ning trong trdm tich
Table 8. The concentration of heavy metals in sediment
Kim loai Thoi ky Dao dong (n=4) Trung binh
Fe (ug/g) Mua kho 3.300 - 4.500 4.033,3 +642,9
Mua mua 200 - 500 333,33 £ 152,75
Cu (ug/e) Mua khd 2,40 - 6,60 4,30+2,13
Mua mua 1,10 - 2,70 1,93 +0,80
Pb (ug/e) Mua kho 5,20-7,70 6,54+ 1,26
Mua mua 1,40 - 4,90 3,03+1,76
Zn (ugle) Mua kho 8,60 - 14,80 11,16 £3,24
Mua mua 2,30 - 12,20 7,13 £4,95
As (ng/e) Mua kho 2,40 - 2,70 2,57+0,15
Mua mua 2,50 - 3,90 3,17+ 0,70
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3. Thong lwong vat chit qua cira song
Cii:

Pé udc tinh thong lwong vat chat qua
clra song Cai, chung toi st dung s6 liéu luu
luong nude song Cai trung binh thang, tinh
cho ndm c6 luu lugng trung binh (Bang 9)
va gia tri ham luong cac yéu t6 moi truong
trong nudc tai ctra song. Cac yéu to mudi
dinh dudng duoc do dac va tong hop theo
thang, cac yéu to con lai duoc khao sat
theo mua (Bang 10 va 11).

Tu nguén dir liéu trén, két qua udc
tinh théng lwong vat chit qua ctra song Cai
duoc thé hién ¢ bang 12.

Mic du chua ¢ dit liéu dé so sanh
véi céc cura song c6 quy mo nhu cua song

Cai nhung rd rang, lugng vat chat nhiém
ban tai ra hiang nim qua ctra song trén 1a
kha 16n (Bang 11). Hang nam, clra song
Céi tai ra ving bién ven bo vinh Nha Trang
hang chuc nghin tan vat chét lo limg, hang
tram dén hang nghin tdn hiru co (ni to va
phét pho), hang chuc dén hang trim tin
dinh dudng,...vd hang trim tin hydro-
carbon diu mo. Vi nhip d6 phat trién kinh
té ngay cang gia ting, chic chin ring
luong chét thai ra cira song s& ngay cang
16n hon théng ké trén. D6 1a mot thach
thire dang doi hoi gidi phap dé dam bao
phat trién bén vimg ving ctra song Cai noi
riéng va vung ven bo vinh Nha Trang noi
chung.

Bang 9. Luu lugng trung binh séng Cai (theo S& Khoa hoc va Cong ngh¢ tinh Khanh Hoa, 2004)
Table 9. The average flow of Cai river

Luu Thang
lugng 1 2 3 4 5 7 8 9 10 11 12
(m’/s) | 60,2 [ 35,0 | 29,9 | 31,9 | 40,0 [ 43,5 [ 39,1 | 35,5 | 60,8 | 129,7 | 206,3 | 169,0

Bang 10. Ham luong mubi dinh dudng trong nudc ctra song Cai

Table 10. The concentration of nutrients in Cai estuarine water
£ X Thang
Yéuto 2 3 4 5 6 7 8 o | 10 | 11 ] 12
TIN 146 106 83 82 117 117 109 124 259 292 | 266 | 210
(ng/)
TIP

19 13 13 15 18 17 15 16 34 40 37 | 27

(L}g/lz)
?:L(g)jl) 1511 802 | 640 | 695 | 543 | 460 | 344 | 308 | 1.034|3.095 |2.400 1‘295

Béng 11. Mot sb yéu té 6 nhiém khac trong nudc cira séng Céi
Table 11. The concentration of polutants in Cai estuarine water

TT Yéu to Miia khd Mila muwa
1 TSS (mg/l) 8,3 23,6
2 BOD:; (mg/l) 1,7 3,7
3 TON (pg/l) 2.543 499
4 TOP (ug/l) 81 84
5 F. coli (tb/ml) 520 173
6 Fe (ug/l) 335 460
7 Cu (pg/l) 2,4 2,0
8 Pb (ug/l) 1,4 2.3
9 Zn (ng/l) 31,4 16,5
10 As (ug/l) 3.4 3,7
11 Dau (ug/1) 155.9 4.6
12 BVTV (ng/l) 20,8 22,6
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Bang 12. Thong lugng vat chit qua cira song Cai
Table 12. The material fluxes of Cai estuary

N’ Yéu t6 Mua kho Mua mwa | Ca nam
1 Lo limg (tan) 6.876 35.219 42.095
2 BOD:; (tan) 1.408 5.522 6.930
3 TIN (tin) 95 379 474
4 TIP (tan) 13 51 64
5 Si li cat (tn) 596 3.405 4.001
6 TON (tin) 2.107 745 2.852
7 TOP (tan) 67 125 192
8 Fecal coliform (x10" tb) 431 258 689
9 Fe (tan) 278 687 965
10 | Cu (tan) 2 3 5
11 Pb (tan) 1 3 4
12 | Zn (tin) 26 25 51
13 | As ((tan) 3 6 9
14 Hydrocacbon dau mé (tin) 129 7 136
15 | Thuéc BVTV (kg) 17 34 51

LOI CAM ON

Cong trinh nay dugc thuc hién tu
nguén kinh phi tai trg tir 2 dg an chinh: Dy
an BO Y té do PGS.TS. Phung Thi Thanh
Ta 1am cha nhiém va hop phan moé hinh
hoa cua dy 4n hop tac Viét Nam — Na Uy

“Nudi trong va quan ly nghe nudi ven bién
bén virng” do TS. Bui Hong Long lam diéu
phéi vién hop phan. Tac gia chan thanh
cam on Lanh dao du an, Vién Pasteur Nha
Trang, Vién Hai duong hoc da tao diéu
kién thuan loi vé vat chat, dong vién tinh
than trong qua trinh trién khai nghién ctru;
cam on dong nghiép Vién Hai duong hoc
d3d tham gia khao sat va cung cdp dir liéu
dé hoan thanh bai bao nay.
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