BAI BAO KHOA HQC

NGHIEN CUU BIEN PONG CHAT LUQNG NUOC KHU
VUC VUNG AN HOA, HUYEN NUI THANH,
TINH QUANG NAM

Bui Thi Hong', Hoang Duy Péng? Pham Thi Thuy?

Tém tat: Bai bdo trinh bay két qua nghién civu bién dong chdt lwong nwée khu viee viing An Hoa,
huyén Nuii Thanh, tinh Quang Nam, véi viéc dp dung mé hinh Mike 21 Ecolab trong bg phan mém
MIKE. Két qua cho thdy chdt lwong miede trong khu viee viing An Hoa bién déng theo mia, gid tri
cdc chat cao hon tai khu viee trong séng va gan cdc nguon thai. Véi nguon thai hién tai, chat lwong
niede trong khu viee van nam trong gidi han cho phép doi véi tiéu chudn nwde mdt, tuy nhién ¢ cdc
khu viee civa xd va ldn cdn thi gid tri cdc chdt cao. Pong thoi nghién ciru ciing xét dén cdc kich ban
du bao cho nam 2020. Véi muc tiéu bao vé moi truong, cdac ngué‘n thai dwoc xur ly 16t thi chat luong
niede trong khu viee bién tot hon va déu nam trong gidi han cho phép. Do vdy can cé nhitng gidi phdp

bao vé méi trwong, xir 1y chdt thdi triede khi do thai ra méi truong.
Tir khoa: Chat lirong nuée, An Hoa, Niii Thanh, Quang Nam, Mike 21 Ecolab.

Ban Bién tap nhan bai: 30/12/2016

1. Mé dau

Hién nay, bén canh su chuyén bién va phat
trién manh mé cua kinh t& viing ven bién 1a van
dé vé 6 nhiém méi truong cac viing, vinh khu
vuc cira sdng, ven bién rat dang lo ngai.Véan dé
moi trudng cira song ven bién chiu anh hudng
truc tiép boi yéu to nhan sinh (cic hoat dong
kinh té - xa hoi ctia con ngudi), dong thoi chiu
tac dong cua cac yéu td ngoai sinh (thiy dong
luc). Viing An Hoa thudc huyén Nui Thanh, tinh
Quang Nam, Ia loai viing nudc lg ntra kin ven
bién, thong ra bién qua hai ctra: ctra L& ¢ phia
Bic va clra An Hoa ¢ phia Nam. Hau nhu moi
sinh hoat va hoat dong kinh té ctia cong dong dan
cu noi day déu lién quan dén hé sinh thai dat
ngap nude. Vi vay, viing An Hoa co vai tro rat
16n vé ty nhién va phat trién kinh té, dic biét 1a
nudi trong, khai thac thuy san ven bd va giao
thong véan tai bién va 1a noi tiép nhan ngudn
nudc thai tai cac khu cong nghi¢p Tam Hi¢p, khu
cong nghiép (KCN) Béc Chu Lai, khu cong
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nghiép co khi 6 t6 Truong Hai.

Noi dung nghién ctru bién ddi chit luong
nudc khu vuc viing An Hoa dugc thuc hién
thong qua viée sir dung cac két qua tinh toan tai
luong 6 nhidm tir cac ngudn thai trong khu vue,
moé phong su bién ddi chit luong nude theo thoi
gian va khong gian. Két qua dua ra nhimng birc
tranh vé sy bién dong chét luong nuée khu vuc
viing An Hoa dong thoi co nhiing kich ban tinh
toan dy bao. Hién nay, c6 nhiéu phuong phap va
nhiéu chi tiéu (hoa hoc, sinh hoc, vat ly) dé
nghién ctru, danh gia chat lugng nude, trong
pham vi bai bao nay tac gia chil yéu gidi thiéu
cac két qua tinh toan, mo phong sy bién d6i
BODS5— (mot trong nhirng chi tiéu danh gia muc
d6 gay 6 nhiém cua cac chit thai va kha ning ty
lam sach cta ngudn nuéc) trong khu vuc viing
An Hoa.

2. Phuwong phap nghién ciru

Nghién ctru thuy dong luc, dién bién moi
truong da duogc rat nhidu co quan, don vi trong
va ngoai nudc thuc hién nham tinh toan, mo
phong va ap dung ¢ nhiéu khu vuc véi két qua
tuong d6i tét. Khu vuc viing An Hoa - noi dang
c6 nhirng phét trién manh vé kinh té - x3 hoi,
hién nay van chua c6 nghién ctru danh gia chi
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tiét vé thuy dong luc - méi truong khu vuc noi
chung va su bién dong chét lugng nude trong
khu vuc noi riéng. Pé lua chon mo hinh toan dé
tinh todn, mo phdng cac qua trinh trong khu vuc
thi can phai dwa vao cac diéu kién tong quan va
hién trang dit liéu vé thuy dong luc - mdi truong
[2].

Trong nghién clru nay tac gid st dung mo
hinh Mike 21 Ecolab trong bo phin mém MIKE,
1a phan mém dugc phat trién boi Vién thuy luc
ban Mach (DHI). ECO Lab - Ecological Mod-
elling 1a md hinh sinh thai hoc m6 phong céc qua
trinh hoa hoc, sinh hoc va sinh thai hoc va su
tuong tac gii cac bién trang thai [3,4]. Cac bién
trang thai trong ECO Lab c¢6 thé duoc tai di boi
ca qué trinh tai va khuéch tan dua trén cac qua
trinh dong luc, hay cac qua trinh trong tu nhién.
Hién nay phan mém nay dugc sir dung rat phd
bién ¢ Viét Nam va trén thé gidi do c6 rit nhiéu
uu viét va thich hop voi muc ti€éu nghién ctru.

2.1. 86 li¢u sir dung

- S6 liéu chat lugng nudc:

+ Céc s6 liéu quan trac thudc cac dé tai du an
thuc hién trong khu vuc viing An Hoa nam 2014,
cac s liéu quan tric moi truong cua tinh Quang
Nam va ctua huyén Nui Thanh ndm 2014;

+ Céc s6 liéu khao sat tai cac tram lién tuc tai
cac cua song Truong Giang, song Cho, song An
Tan, ctra L&, ctta An Hoa va cac tram mat rong
trong khu vuc viing An Hoa ctua Trung tdm Quy
hoach va Quan 1y tong hop ving duyén hai khu
vuc phia Bic thuc hién nam 2015.

- S6 liéu ngudn thai: Cac ngudn thai chinh
duogc dua vao tinh toan trong mé hinh gom:

+ Nudc thai tir cac xa ven khu vyc viing An
Hoa: cac nguén thai tir nude thai sinh hoat, nong
nghiép, chan nuoi, dugc xac dinh la cac diém xa
thai dai dién cta céac xa/thi trin xung quanh khu
vuc viing An Hoa (thi trAn Nai Thanh, xd Tam
Giang, xa Tam Quang, xa Tam Hai, xa Tam Hoa
va xa Tam Hiép) [1];

+ Nudc thai cong nghiép: Cac khu cong
nghiép xung quanh khu vuc viing An Hoa la
KCNBéc Chu Lai, KCN Co khi Chu Lai -
Truong Hai, KCN Tam Hi¢p;

+ Nudc thai nudi trong thiry san: cac ngudn
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thai tir nude thai nudi trong thiy san duoc xac
dinh tir cac khu nudi trong thuy san khu vuc
viing An Hoa. Tuy nhién, theo bao céo cua dia
phuong hién tai nuéi thuy san chi yéu tap trung
doc song Truong Giang, con cac khu vuc con lai
nudi ty nhién. Do vay,nghién ctru nay chi xac
dinh diém xa thai khu nuéi trong thity san xi
Tam Hoa (trén song Truong Giang);

+ Nudc thai y té: Ngudn thai tir Bénh vién Pa
khoa Trung wong Quang Nam.

2.2. Thiét ldp bai todn

Pham vi thiét 1ap ludi tinh 1a viing An Hoa va
ving bién ven bo khu vue NGi Thanh, khoang
cach tinh tr bo ra khoi khoang 25 km, khoang
cach tir ctra L& 1én phia Bic va tir cira An Hoa
xudng phia Nam khoang 20 km.Ludi tinh dugc
thiét lap 1a luoi phﬁn tir hiru han, dugc chon chia
chi tiét & ving viing An Hoa va thwa hon ¢ khu
vuc ngoai khoi (hinh 1).
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Hinh 1. Lucoi dia hinh khu vuc viing An Hoa,
Nui Thanh

Mién tinh c6 céc bién (hinh 1) dugc lua chon
va gan cac diéu kién nhu sau:

- Bién 1: 1a cac bién cung quanh cac ddo, ven
bién, ven song.

- Bién 2:Piéu kién thuy lyc: dao dong thuy
triéu du bao tir mé hinh Mike tide bién doi theo
thoi gian va bién d6i doc theo cac nat ludi trén
bién; Piéu kién chat luong nudce: dugce cho dao
dong tu do dudi tac dong cua cac yéu td trong
mién tinh.

- Bién 3: Diéu kién thuy luc: dao dong thuy
triéu du bao tir mé hinh Mike tide bién doi theo
thoi gian va bién d6i doc theo cac nat ludi trén
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bién; Piéu kién chit luong nudc: dugce gan gia tri
ndng d6 chit quan tric nhidu nim khu vuc ngoai
khoi.

- Bién 4: biéu kién thuy lyc: dao dong thuy
triéu du bao tir mo hinh Mike tide bién d6i theo
thoi gian va bién d6i doc theo cac nut ludi trén
bién; Diéu kién chét luong nudc:duge cho dao
dong tu do dudi tac dong cua cac yéu tb trong
mién tinh.

- Bién 5: Diéu kién thuy luc:luu lugng bién
d6i theo thoi gian; Piéu kién chat luong
nude:ndng do cac chat song Truong Giangtheo
ting phuong an.

- Bién 6: Piéu kién thay lyc: luu lugng bién
d6i theo thoi gian; Diéu kién chat luong nudc:
ndng do cac chit song Cho theo timg phuong an.

- Bién 7: biéu kién thuy lyc: luu luong bién
d6i theo thoi gian; Diéu kién chat luong
nude:ndng do cac chit song An Tan 1 theo timg
phuong an.

- Bién 8: biéu kién thuy lyc: luu luong bién
d6i theo thoi gian; Diéu kién chit luong nudc:
néng d6 cac chat song An Tan 2 theo ting
phuong an.

Vi tri cac ngudn thai (Hinh 2) bao gdom:

- Nudc thai sinh hoat: SH1- Diém xa thai thi
tran NGi Thanh; SH2 - Diém xa thai xa Tam
Giang; SH3 - Diém x4 thai x3 Tam Quang; SH4
- Diém xa thai xa Tam Hai; SHS - Diém x4 thai
x3 Tam Hoa; SH6 - Diém xa thai x4 Tam Hiép.

- Nudc thai cong nghiép: CN - Diém xa cua
KCN Tam Hiép; SoDa - Piém x4 cua nha may
Soda.

- Nuéc thai nudi trong thuy san: TS5 - Diém
x4 thai khu nuéi trong thity san xa Tam Hoa.
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254000

Hinh 2. Vi tri cdc nguon thdi

- Nudc thai y té: YT - Biém xa Bénh vién Da
khoa Trung wong Quang Nam.

3. Két qua tinh toan va thao luin

3.1. Hi¢u chinh va kiém dinh mé hinh

Viéc hiéu chinh va kiém dinh mé hinh yéu
cau thuc hién véi cac chudi so liéu quan tric du
dai va day nham danh gia duoc bo thong sé mot
cach déy du va toan dién trén toan bo khu vuc
nghién ctru [5,6]. Hi€u chinh, kiém dinh m6 hinh
véi 6 liéu thuc do tai cira Lo va cira An Hoa véi
chudi s6 lidu 3 ngay va tan suat quan tric 1a 6
gi07s0 liéu, cac sb liéu bién ngoai khoi va s6 ligu
nén phuc vu tinh toan cac kich ban dya trén cac
s6 liéu quan tric moi trudng hang nim cua S
Tai nguyén va Moi truong Quang Nam cling nhu
cua Phong Tai nguyén va Moi truong huyén Nui
Thanh.

Hiéu chinh mo hinh

Qua trinh hiéu chinh dugc thuc hién dua trén
cac sb liéu thuc do va tinh toan muc nudc, dong
chay (hinh 3, hinh 4 va hinh 5) va chét luong
nudc (hinh 6) tai cua Lo trong khoang thoi gian
tir ngay 24 - 26/7/2015.

Muc nuoc
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Muyec nuiede tinh toan va thyc do tai civa Lo (24 - 26/07/2015)
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Wan toc dong chay
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Hinh 6. So sanh gia tri DO va BOD:s tinh toan va thwc do tai ciea Lo (24 - 26/7/2015)

Véi cac két qua tinh toan bang mo hinh thay ~ Nash nhu bang 1.
luc va sb lidu thuc do dd dwa ra duoc cac chi sd
Bang 1. Chi s6 Nash thu dwoc sau hiéu chinh mé hinh

Yéu to Muc nudc Vian téc dong chay Hudéng dong chay
Nash 0,85 0,77 0,86
do ta co thé st dung bo tham s6 vira hiéu chinh

Nhu vay chi sé Nash d6i v6i muc nude va
dong chay déu nam trong gidi han cho phép do

TAP CHi KHi TUQNG THUY VAN
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v6i BODs va DO).Cac tham s6 nay c6 thé duoc

Pong thoi cac két qua hiéu chinh mé hinh chét
st dung dé tinh toan kiém dinh mé hinh chét

lwong nudce cho thiy dién bién cac bién trang thai
giita tinh toan va thuc do twong ddi phu hop (d6i
Bang 2. Gia tri cac thong $6 duwoc lwa chon trong mo hinh

luwong nudc.

Thong so Gia tri
Budc thoi gian 60s
Hé s nhét rdi - Smagorinsky 0,28 m?/s
40m"s

S6 Manning
Heé s6 ma sét gi6 0,001255

Qua trinh BOD: t¢ d6 phan hity bac 1 & 20°C 0,1 (/ngay)

Qua trinh BOD: hé s6 nhiét déi v6i toc do phan ra 1,07
Qua trinh Oxy: lwong Oxy cuc dai tao thanh vao budi trua 2 (/ngay)
Qua trinh Oxy: hé s6 nhiét véi qua trinh ho hap 1,08

1 (m%/s)

Heé s6 khuéch tan theo phuwong ngang

dong chay (hinh 7, hinh 8 va hinh 9) va chét
luong nudce (hinh 10) tai cira An Hoa trong
khoang thoi gian tir ngay 27 - 29/7/2015.

Kiem dinh mo hinh
Qua trinh kiém dinh duoc thuc hién dua
trén cac so li€u thuc do va tinh toan muc nudc,

Muc nuoc

Hinh 7. Myc nuoc tinh toan va thuc do tai ciea An Hoa (27 - 29/07/2015)
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Vén toc dong chay tinh toan va thuc do tai ciea An Hoa (27-29/07/2015)
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Hinh 9. Huong dong chay tinh toan va thuce do tai ciea An Hoa (27 - 29/07/2015)

1

Hinh 10. So sanh gia tri DO va BOD:s tinh toan va thuc do tai ciea An Hoa (27 - 29/7/2015)

Véi cac két qua tinh toan bang mé hinh thuy
luc va sb lidu thuc do dd dwa ra duogc cac chi sd

Nash nhu bang 3.

Bang 3. Chi s6 Nash thu dwoc sau kiém dinh mé hinh

Yeéu to Muc nuéc

Van téc dong chay

Hudng dong chay

Nash 0,93

0,80 0,82

Trong truong hop ndy chi s6 Nash déu dat gia
trj tt, ching to bo thong s6 st dung 1a phu hop.
Vi vay c6 thé str dung bo thong sd nay dé tinh
toan va du bao cho cac kich ban. Déng thoi cac
két qua hi¢u chinh chét luong nudc véi bd s6 liéu
doc 1ap ciing cho thdy bién trinh theo thoi gian
giita két qua tinh toan va thuc do 13 phu hop. Vi
vay c6 thé sir dung bo thong s6 & Bang 2 dé tinh
toan cho cac kich ban.

3.2. Két qua tinh todn

Sau khi da hiéu chinh va kiém dinh mé hinh,
bo thong s6 dugce su dung dé tinh toan cho cac
kich ban: (i) mua kho véi ngudn thai hién nay;
(ii) mua mua v6i nguon thai hién nay; (iii) mua
kho v&i ngudn thai du bao nam 2020; (iv) mua
kho véi myc tiéu bao vé moi truong dén nim
2020.

(i) Chat luong nude mua kho véi ngudn thai hién nay
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Hinh 11. Phdn bé BODs khu viee An Hoa pha
triéu 1én, mia khé
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Hinh 12. Phédn b6 BODs khu viee An Hoa pha
triéu xuong, miia khé
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(i1) Chat luong nudc mua mua vdi nguon thai hién nay
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Hinh 13. Phan bé BODs khu vuc An Hoa pha
triéu lén, mia mira

245000 250000 Value

Hinh 14. Phan b6 BODs khu vuc An Hoa pha
triéu xuéng, mua mua

(iii) Chat lwong nude mua kho véi ngudn thai du bao nam 2020
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Hinh 15. Phin bé BODs khu viee An Hoa pha
triéu 1én, mia kho véi nguon thai di bao nam
2020
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Hinh 16. Phdn bé BODs khu viee An Hoa pha
triéu xuong, miia khé véi nguon thai dw béo
nam 2020

(iv) Chat lugng nudc mua khd véi muc ti€u bao v¢ moi truong dén nam 2020
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Hinh 17. Phdn bé BODs khu vec An Hoa pha
trieu 1én, mia khé véi muc tiéu bdo vé méi
trieong dén nam 2020

3.3. Thdo lugn

(1) Chét lugng nudc mua kho voi ngudn thai
hién nay (Hinh 5, Hinh 6): Vao mua kho, luu
luong trong song do6 ra nho do d6 dong chay khu
vuc viing An Hoa dong triéu chiém wu thé, dong
chay séng mang theo cac chét d6 ra duge nude
sach tir ngoai dua vao bai thuy triéu lam sach,
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Hinh 18. Phdn b6 BODs khu viee An Hoa pha
triéu xu(fng, mua kho voi muc tiéu bao vé moi
trieong dén nam 2020
ving phan bd chit 6 nhiém khu vuc ctra Lo va
ctra An Hoa bi thu hep sau vao trong cac nhanh
song. Gia tri BODs tai viing ctra bién nho khoang
2 - 3 mg/l, khu vyc trong viing la khoang 6-7
mg/l, sau vao cac nhanh song khoang 8 - 10
mg/l. O quanh cic cira xa cac chat bi hoa lodng
boi nude sach va giam di dang ké. Khi tricu
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xudng, dong chay song chiém wu thé két hop véi
dong tridu rut s& ddy cac chét ra phia ngoai ctra
bién. Luc nay ndng do cac chat & khu vuc cta
bién kha cao nhu khu vuc ctra Lo v6i dong chay
song manh, gia tri BODs [én t&i1 8 -10 mg/l, phia
ctra An Hoa gia tri BOD:s cling khoang 5 - 6 mg/1.

(2) Chat lugng nudc mia mua voi ngudn thai
hién nay (Hinh 7, Hinh 8): Vao mua mua, lugng
mua 16n nén d3 1am pha lodng phan nio cac chat,
do vay gia trj cac cac chit ¢ cac luu vuc song
giam so voi mua kho. Tuy nhién, khi triéu xudng,
dong chay song két hop dong triéu rat, ddy cac
chat tir cac nhanh song ra viing rdi ra ngoai bién,
vung phan b cac chit lan ra tin miii An Hoa,
gia tri BODs ngoai cira bién ciing dao dong tir 4
- 6 mg/l, gia tri BODs trong cac nhanh séng va
trong viing khoang tir 7 - 10 mg/1. Khi triéu 1én,
dong triéu tir bién di vao, tuy nhién dong chay
song manh van chiém wu thé, do vay truong
phan b cac chat trong viing An Hoa khong bién
dong 16m so véi khi tridu xudng. Nhin chung ca
mua mua va mua kho, gia tri BODs trong khu
vue déu ¢ mirc < 15 mg/l, do vdy theo QCVN
08:2008/BTNMT (Quy chuan k¥ thuat qudc gia
vé chét luong nudce mat), chat lwong nude ¢ khu
vuc dat tiéu chuan Bl (dung cho muyc dich tudi
tiéu thuy loi hodc cac muc dich st dung khac co
yéu cau chat luong nudc tuong ty). Tuy nhién &
cac khu vuc cira xa va pham vi gan do, gia tri
BOD:s vén rt cao va anh huong dén chét luong
nudc toan khu vuc.

(3) Chét luong nudc mua kho véi nguén thai
du bao nam 2020 (Hinh 9, Hinh 10):Véi kich
ban bién d6i khi hau va ngudn thai du bao cho
nam 2020, két qua du bao nay cho thay rang néu
v6i su gia ting tai lugng chat thai trong khi do
van chwa c6 bién phap xur Iy chat thai kip thoi thi
dén nam 2020 chit luong nude viing An Hoa
cling nhu cira séng ven bién khu vyc s& 6 nhiém
nghiém trong. Hau hét trong viing va céc luu vuc
song déu co gia tri BODs> 15 mg/l, diéu nay anh
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huong rit 16n dén cac hé sinh thai trong viing An
Hoa.

(4) Chat luong nuwdc mua kho véi muc tiéu
bao vé mdi truong dén nam 2020 (Hinh 11, Hinh
12): Véi muc tiéu bao vé méi trudng dén nam
2020 thi hau hét cac ngudn thai déu dugc xu ly
tir 75 - 85%. Tir két qua du bao, nhan thy rang
khi cac ngudn thai dwoc xir Iy tdt thi chit lugng
nudc trong khu vuc rt tot. Gia tri BODs trén
toan khu vuc viing An Hoa, cling nhu ving cua
song ven bién déu < 4mg/l. Gia tri BODs trong
viing chi con khoang 0,9 - 1,5 mg/l.

4. Két luan

Tir két qua tinh toan va dy bao chat lugng
nuée khu vue viing An Hoa nhan thiy rang:

- Chét lugng nudc trong khu vyuc viing An
Hoa bién dong theo mua (mua khé c6 phan cao
hon mua mua), bién ddi theo cac pha tri¢u (khi
triéu xudng gia tri cac chat cao hon khi triéu 1én);

- V& phan b theo khong gian: gia tri cac chét
cao hon tai khu vuc trong séng va gan cic ngudn
thai;Véi nguén thai hién tai, chat lugng nudc
trong khu vuc van nam trong giéi han cho phép
dbi voi tiéu chudn nude mat, tuy nhién ¢ cac khu
vuc clra Xa va lan can thi gia tri cac chét cao, néu
khong co bién phap xtr Iy nude thai trude khi do
ra mdi trudng thi nguy co gay 6 nhiém s& ngay
cang tang;

- Béi véi kich ban du bao chat lugng nudce
cho nam 2020, v6i tai luong chét thai tinh theo
quy hoach phat trién kinh té - xd hoi dén nam
2020: hau hét khu vyc viing An Hoa déu bi 6
nhidm, cc chat vuot quy chudn cho phép vi vy
can som c6 bién phap xtr ly phi hop;Véi kich
ban du bao chét lwong nudc cho nam 2020 theo
muyc tiéu bao vé moi truong nhan thiy rang khi
cac ngudn thai duge xir 1y tot thi chét luong nude
trong khu vuc bién chuyén theo huéng t6t hon
va déu nam trong gidi han cho phép. Do vay can
¢6 nhimg giai phap bao vé méi truong, xtr Iy chit
thai trude khi d6 thai ra méi trudng.
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RESEARCH FLUCTUATION OF WATER QUALITY IN AN HOA
BASIN, NUI THANH DISTRICT, QUANG NAM PROVINCE

Bui Thi Hong!, Hoang Duy Dong* Pham Thi Thuy?
"Natural resources and Environment committee Division, Nui Thanh District,
Quang Nam Province
*Northern Centre for Integrated Coastal Management and Planning,
Vietnam Administration of Seas and Islands

Abstract: This paper presents the research results of water quality fluctuations in An Hoa basin,
Nui Thanh district, Quang Nam province. with the application of the Mike 21 Ecolab in the MIKE-
software. The results showed that the water quality in the An Hoa basinis seasonal fluctuations, the
value of water quality is higher than in the river and the area where are near the source of waste.
The water quality with present waste source is still within the limits allowed surface water stan-
dards, but in the area surrounding the outlet and then the value of high quality. At the same time the
study forecast for the year 2020. The waste sources with the purpose of environmental protectionare
handled well, the water quality in the region outperformed and are within the permitted limits. So,
we need to have the solution of environmental protection, and have totreat waste before discharg-
ing into the environment.

Keywords: Water quality, An Hoa, Nui Thanh, Quang Nam, Mike 21 Ecolab.
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