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Tom tit: Bai bdo trinh bay két qua nghlen cuu phan tich dw bdo dién bién va danh gza kha nang
lan truyen cdc chdt é nhiém trong mai truong nwoc song Cai (Nha Trang). Tac gia da sw dung
phan mém HydroGis va Mike 21FM dé mé phong chdt lirong méi triweong nwéde trong diéu kién
hién trang ciing nhw dw bao dzeNn bién méi trwong nwde trong tiong lai. Chdt lwong moi truong
nudc tai vung nghién ciru tlep tuc suy giam dang bao dong boi cac nguon thdi, vi cdc théng so
chi thi é nhiém (BODs, TSS, tong N, tong P) déu tang qua tirng thoi ky, mac du muec tang khac
nhau nhung trung binh tir 15% dén 35% qua tirng giai doan 5 nam. Keét qud ciia bai bdo la co s6
tham khdo cho cdc nha qudn Iy cé thé dwa ra nhitng bién phdp kha thi cho cong tac kiém tra,
gidm sat va lwa chon cdc cong trinh xir Iy nham giam thiéu cdc nguon gdy é nhiém va cdi thién
moi truwong nudc song Cdi hién tai cling nhu trong tuong lai.
Tt khoa: Mo hinh toan, HydroGis, MIKE21/3FM, chat lwong nwoc, song Cdi, kich ban.
Abstract: This paper presents the result of research on analysing, evaluating and predicting the
dispersion/advection phenomenon of pollutants in water environment of the Cai river. Hydrogis
and Mike 21/3FM modeling software have been used to simulate water environment at present
and in the future. Water quality in the research areas has continuous alarming decline due to
emission of solid and liquid waste sources; The simulation shows that polluted
indicator/parameters (BODs, TSS, total N, toal P) increase in the range from 15% to 35% every 5
years. The results of this paper can be the scientific basis reference for managers/decision makers
to propose possible solutions for inspection, monitoring and selection of treatment facilities to
reduce pollution sources and improve river water environment at present and for the long term as
well.

Keywords: M odeling, HydroGis, MIKE21/3FM, Water quality, Cai river, Scenarios.
I. PAT VAN DE

Song Cai la mot trong nhirng con song 16n chay qua cac huyén Khanh Vinh, Dién Khanh, va
Tp.Nha Trang tinh Khanh Hoa, cung cap nguon nudc ngot phuc vu sinh hoat, san Xuat nong
nghi¢p va cong nghi¢p cho toan b luu vuc, gop phan quan trong trong phat trlen kinh té - xa hoi
cua tinh Khanh Hoa. Tuy nhién, trong nhirng ndm gan déy, dudi ap lyc phat trién manh mé cua
san xuat nong nghiép, cong nghlep, khu dén cu tap trung va khai thac tai nguyén lam cho ngudn
nude cia con song ngay cang 6 nhidm anh hudéng téi moi truong sdng ma dic biét 1a ving ha du.

Vi vay, viéc nghién ciru, de xuat cac gidi phap bao vé, cai thién chat luong moi tmong nudc
mang tinh bén viing, ¢6 su két hop hai hoa gitra cac giai phap cong trinh va phi cong trinh, co
tinh phu hop cao la v6 cung quan trongva cap thiét khong nhirng trong thoi diém hién tai ma cho
ca cac giai doan phat trién tiép theo trong tuong lai. Dé giai quyet duoc Van dé dit ra, tac gia da
st dung phuong phap mod hinh toan véi do tin cdy cao (phan mém mém HydroGls va Mike
21FM) mo phong bién d01 chat luong nudce trong song dudi cac tac nhan giy 6 nhiém. Dua trén
co s& virng chic vé mat sb liéu, phuong phap ti€p can hop ly, phuong phap tinh toan khoa hoc tac
gia da danh gia duoc nhitng ap lwc nhat dinh ma méi truong nude s& phai ganh chiu trong twong
lai.

Nguon dir liéu khao sat vé chit lwgng nudc trong hé thong séng Cai Nha Trang ctia Vién Ky
thuat Bién da duoc st dung dé 1am sb liéu dau vao.



II. PHUONG PHAP NGHIEN CUU

- Phuong phap mé hinh toan sir dung mé hinh HydroGIS [1] dé md phong, tinh toan lan truyén
chat cho toan bd cic nhanh song sudi ctia luu vic song Cai - Nha Trang Riéng doan song chay
qua Tp.Nha Trang do c6 dic diém ché do thuy van, dong chay va ngubn xa thai kha phuc tap,
viéc dung mé hinh HydroGIS (1D) két hop Mike 21FM (2D) [3] dé mo phong, danh gia dién
bién cac thanh phan chat lwong nuée (CLN) 1a phi hop, dap Gg duoc yéu cau tinh toan dat ra.

- Phuong phap diéu tra thu thap

- Phuong phép chuyén gia
III. THIET LAP MO HINH

3.1.

Co sé dirliéu (CSDL)

Céc mo hinh tinh toan s& tac nghi€p trén 4 loai co sé dit li¢u (CSDL):

Du li¢u vé bién rén:’ binh do dia hinh vung ha lru séng Cai Nha Trang (SCNT) tir tram
bong Trang, qua Sudi Dau ra dén cac Ha Ra va ctra B¢, ty 1€ do v& 1:10.000 do Congty
T‘u van Xay dung Thuy logi Tinh‘ Khanh Hoa thuc hién tir nam 1996 dén nam 2001 bao
gom: dia hinh, cac cong trinh ha tang.

Dir liéu bién khi tuong thity van (KTTV): lvu Irong va myc nude trén cac diém bién mo
va mua.

B0 gid tri cic thong $6 mé hinh nhu hé sé nham day, h¢ sb tan xa rdi.

By dir ligu diéu khién qué trinh thyc thi cac thuc nghiém s6: budc tinh, thoi khodng tinh,
thoi diém bat dau tinh toan, ché do tinh toén.

Vi tri cling nhu luong xa thai sinh hoat, ndng nghiép va cong nghiép nam trong luu vuc
Song Cai dugc dua vao md hinh dé mo phong nhu tir Hinh 1 dén Hinh 3.

Bang 1: Tén suét xuét hién cta cac yéu té tai cac tram thudc luu vure song Cai

LA P%
Yéu td
1% 3% 5% 10% BPIIl | BPII
Q Dong Trang (m’/s) 4074 | 3485 | 3195 | 2778 1294 832
H Pong Trang (cm) 1465 | 1413 1384 1337 1100 950
H Dién An (cm) 726 | 706 695 676 584 526
Bang 2: Muc nudc triéu irng véi cac tan suat
Tram cau P(%) 1% 3% 5% 10% 20% 50%
Tran Phi Hp(m) | 1,49 | 1,41 1,37 | 1,31 1,24 1,12
Tram cu P(%) 1% 3% 5% 10% 20% 50%
Binh Tén Hp(m) | 1,39 | 1,32 | 1,29 | 1,23 1,17 1,06
Bang 3: Luong mua (mm) ngiy 16n nhét ing véi cac cap tan suét (%)
P%
1 3 5 10 20 50 X
Tram
Nha Trang 484 382 334 273 212 132 160
DPong 430 343 303 250 | 197 127 150
Trang
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Hinh 3: So dd vi tri cac diém x4 thai cong nghiép trén luu
vuc SCNT

BIEU PO SO SANH TAI LUQNG CAC CHAT O NHIEM
TRONG NUOC THAI SINH HOAT

Tai krgng (kg/ngay)
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3.2

BIEU PO SO SANH TAILUQNG CAC CHAT
O NHIEM TRONG NUGC THAI CONG NGHIEP
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Hiéu chinh m6 hinh
Bo dit liéu ddu vao (bao gom s ligu dia hinh song rach, cau, céng, bo bao, duong giao
thong, ’b(f) sO liéu vé géc hang s6 di€u hoa cﬁg cac song tri€u, tham, boc hoi...) c6 dg tin
cay chap nhan dugc dé mé phong [2] dugc thé hién qua hinh 4.
S(A)q liéu tinh toan dong chdy va muc nude phu hop voi sb liéu thuc do tai tat ca cac diém
kiém tra.
So sanh cu thé mot s6 vi tri dd thu thap mau chét lwong nude cho thiy, két qua tinh toan
va thyc do c6 su twong dong kha cao.
B6 thong s6 nhan duoc sau khi hiéu chinh dé ung dung mé hinh cho ving nghién ctru béo
dam sy On dinh va bao toan dé co thé chay mo6 hinh nay trong khoang thoi gian dai va cho
két qua du bao thé hién qua cac hinh tir Hinh 5 dén Hinh 9.

- He s6 nham Manning t6i vu 0,024-0,03 vung ngdp nudc thuong xuyén (séng va

bién) va 0,1-0,2 cho cac vung Iii tran qua.

—  Budc tinh theo thoi gian téi vu twong ing 13 3 gidy .

—  Hésb tan xa rdi trongmua [ 1a 0,151 m2/s.

—  Hé s6 khuéceh tan: tinh theo cong thue ti 1¢ he s nhot xody 12 0,6

— Hésb phén huy cua BODs: 0.000006/s, ciia N va P 1a 0,000001/s.

—  Duodng kinh trung binh hat dso = 0,09 mm.

—  Khéi lwvong riéng trung binh hat: s=1800 kg/m3



—  Hé s6 nhét dong hoc cua nude = 1,01.10'6 m’/s
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Hinh 6: So sanh gia tri BODs tinh toan va thuc do tai

cau duong sit song Cai, thang 4/2011

Hinh 7: So sanh gia tri T SS tinh toan va thuc do te

dudng sit song Cai, thang 4/2011
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Hinh 8: So sanh gia tri tongN tinh toan va thuc do

tai cau duong sit song Cai, thang 4/2011

3.3. Xay dung cac kich ban (KB):

Hinh 9: So sdnh gi4 trj tong P tinh to4n va thyc d

cAu dudng sit song Cai, thang 4/2011

Céc kich ban dugc xay dung cho chay mo hinh toan cu thé nhu sau:

Nam 2010: stt dung néng do dac trung nudc thai sinh hoat, nudc thai cong nghi€p, nudc thai
nong nghiép nhu hién trang hién nay nham khoi phuc hién trang moi truong nudce thoi diém mua

It (thang 11/2010), va mua kiét (thang 4/2011).

Nam 2015 va 2020: cac kich ban duoc xdy dungtuong rng nhu sau:

- Kich ban 1 (KBI): St dung ndng d6 dic trung nuoc thai tur cac ngudn sinh hoat, néng
nghiép, va cong nghiép chua qua xir 1y, do tryc tiép ra moi trudng nhu hién trang (2015 va

2020).




- Kich ban 2 (KB2): Co xét dén truong hop nudce thai sinh hoat xir Iy trudce khi théi ra moi
truong va su dung ndéng do twong duong véi cot B — QCVN 14:2008, va ndéng do chét 6
nhiém do cong nghiép dugc xir Iy dap (g cac tiéu chuan xa thai QCVN 24:2009/BTNM T
cot B.

4. KET QUA VA THAO LUAN

Dién bién BOD:s:

BODs ¢6 xu thé chung 13 cao vao mua kiét va thip vao mua Ii, khu vuc phia thuong
nguén c6 ham luong BODs thap hon so véi cac khu vuc khac phia ha du. Véi KB hién trang thi
hau hét cac khu vyc déu c6 ham lwgng BODs trong nudc dat QCVN 08:2008 Cot A2 (6 mg/l)
dao dong trung binh tir 3 mg/l — 3,5 mg/l. Tuy nhién, mot s vi tri c6 sy 6 nhidm cuc bd vuot qua
ngudng tiéu chuan cho phep nhu khu vyc song Kim Bong di qua cac phuong Phuong Son, Ngoc
Hiép, Phuong Sai, tai cira xa thai ¢ phuong Xuong Huén, cu thé gia tri BODs thudng & mirc 20
mg/l — 25 mg/l, ddc biét khi xay ra triéu rut.

Dén niam 2015 ung véi KB1 cho thdy, vao mua kiét mirc ting ham hrong BODs so véi
hién nay xap xi 21 % dao dong tir 3,6 mg/l — 4.1 mg/l. V61 KB2 khi thanh ph?m 6 nhiém tir nwéc
sinh hoat va cong nghlep dugc khong ché & mot muc nhat dinh thi thdy rang mirc gidam manh
nhat so voi KBI 1a vao mua kiét dat xdp xi 23%, dao dong tir 2,8 - 3,3 mg/l. Vao ndm 2020 trng
voi KBI twong ty nhu ndm 2015 ham luong BODs tlep tuc tang, tuy nhién muc tang BODs co
giam, cu thé nhu vao mua kiét muc ting binh quan xap xi 14% so voi nam 2015, dao dong
khoang 4 — 4,5 mg/l. Va véi KB2, mirc gidm manh nhét so voi KBI 1a vao mua kiét dat xap xi
47%., vao khoang 2.21 2.6 mg/l.
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Hinh 10a, b, ¢, d: Gia tri BODjs cho céc kich ban hién trang, nam 2015 KB1, nam 2020 KB1 va KB2.



Dién bién TSS:

Vio mua kiét, ham lwong TSS trung binh dao dong tir 24 - 35 mg/l déu thap hon Cot Bl
(50 mg/l), nhung vao mua li thi ham lwong ndy vuot QCVN 08:2008 Cot Bl tur 5 + 6 lan, dao
dong trung binh tur 250 - 280 mg/l. Tai s6 vi tri nhu ctra xa thai ¢ phuong Xuwong Huan, Vinh
Tho, c6 lugng tong chat ran lo lirng do chét thai sinh hoat, nhu cong nghiép giy ra duy tri & mirc
cao vuot nguong cho phép, dao dong 120 — 150 mg/l vao mua kiét

Pén nam 2015, ung voi KB1, vao mua ki€t muc tang ham luong TSS dat xép xi 18%, dao
dong trong khoang 29 - 41 mg/l. Véi KB2, mirc giam so voi KB1 xép xi 78 % vao khoangtir 6 -
10 mg/l va hau hét cac vi tri déu dat QCVN 08:2008 Cot A2 (30 mg/l). Vao nam 2020, tng véi
KB1, hiu hét tai cac vi tri déu dat QCVN 08:2008 Co6t B1 (50 mg/l). Lwong TSS trong nude dao

dong khoang 32 - 43 mg/l. D01 voi KB2, vao mua kiét TSS giam khoang 54 % dao dong khodng
15-30mg/l va cac vi tri déu bang hodc thap hon QCVN 08:2008 Cot B1.
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Hmh 11 a, b c, d Gla trz TSS lan lwo‘t cho cac kzch ban hlen trang, nam 20]5 KB] nam 2020
KBI va KB2.
Dién bién tong Nito:

Nito tong cao nhat tai diém K3 (ciu Pudng Sit) trung binh khoang 2,37 mg/l, va théap
nhit tai K1 (cAu Tran Phu) trung binh khoang 1,57 mg/l vao mua kiét, nam trong khoang cho
phép QCVN 08:2008 cot A2 (5 mg/l). Mot s vi tri co cira xa thai tir chat thai sinh hoat, néng
nghiép c¢6 ham luong tong Nito cao, vuot ngudng cho phép theo QCVN 08:2008, thuong xuy én
dao dong 10-15 mg/l, dac biét khi triéu rat.

Pén nam 2015, ung voi KB1, ham lugng Nito téng vao mua ki¢t tang binh quan so voi
hién nay 1a 11% va gia tri chi con dao dong tur 1,83 dén 2,56 mg/l. Vao nam 2020, tng véi KB1,
murc tang binh quan vao mua kiét khoang 11 % so voi thoi diém nam 2015, mac ting ndy Xép xi

muc tang giai doan tur 2011 den 2015. Péi véi KB2, cho thiy su giam manh ciia ham lwong tong
Nito trong nude, mirc giam xép xi 31 % so véi KBI, dao dong con 1,38 — 2,04 mg/l.



Hinh 12 a, b, ¢, d: Gid tri Nito cho cdc kich ban hién trang, nam 2015 KBI, nam 2020 KBI va KB2.
Dién bién téng Photpho:

Gié tri tong Photpho vao mua kiét trung binh dao dong khoang 0,045 ‘mgll, nam trong
khoang cho phép QCVN 08:2008 cot A2 (0,2 mg/l). Clng tuong tu nhu gia tri tong Nito, tai mot
s6 Vi tri cira xa thai xay ra 6 nhiém chéat dinh dudng tir 6 nhiém nudc thai, nong nghiép nhu tai
phuong Xuong Huan, phuong Ngoc Hi€p, xa Vinh Ngoc v.v.., cdc gié tri thuong dao dong 0,5 —
0,7 mg/l, vuot ngudong cho phép.

Pén nam 2015, tng v6i KB1, mirc ting binh quan vao mua kiét xip xi dat 23 %. D6i voi
KB2, vao mua kiét ham lwong Photpho giam déng ké, nhu tai khu vue ctra song giam tur 0.07
mg/l (KBI) con 0,01 mgl. Vao nam 2020, ing véi KB1, ham lwong tong Photpho trong nuoc
tiép tuc tang nhung thap hon giai doan tir 2011 dén 2015, mirc tang binh quéan vao mua kiét udc
tinh khoang 9%. Péi véi KB2, vao mua kiét cling tlep tuc gidm tai cac vi tri, nhu tai khu vuc cura
song ham lugng Photpho gidm ttir 0,08 mg/l (KB1) con 0,02 mg/l.
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Hinh 13a, b, ¢, d: Gia tri Photpho cho cac kich ban nlentrang nam 2015 KB1, nam 2020 KBI va KB2.

5. KET LUAN VA KIEN NGHI

Két qua tinh toan di cho thiy mot birc tranh tong thé vé hién trang ciing nhu dién bién
chit lwong modi truong nuwde hién nay va trong tuong lai qua tirng giai doan nhét dinh.
Két _qua thu dugc cho thay moi truong nudc tai Vung nghién ciru tiép tuc bi tac dong boi cac
ngudn thai va suy giam vé chat luong, vi cac thong s6 chi thi déu tang qua tirng thoi ky, mic du
murc tang khac nhau nhung trung binh tir 15% dén 35% qua tirng giai doan 5 nim. Bén canh do,
qua viéc tinh toan KB2 d3 dwoc nghién ctru ky boi nhom thuc hién, thiy rang néu ngudn xa tir
hoat dong san Xuét cong nghiép va nudc thai sinh hoat cia ngudi dan duoce kiém soat tét thi tinh
trang 6 nhiém moi truong s& khong qua nghiém trong trong tuong lai.

Qua két qua trén co thé thiy rang xét tongthé chat luong nudc toan bo luu vue song Cai
Nha Trang chua dang bao dong trong hién tai ciing nhu tuong lai gan boi vi chiing nhanh chéng
duoc pha loang boi lwong nude tir thuong ngudn ciing nhur triéu bién Pong. Tuy nhién, tai mot sd
vi tri cuc bd nhu cic ctra xa thai & phuong Xwong Huén, khu vyc song Kim Bong qua phuong
Phuong Son, Phuorng Sai bi 0 nhlem vuot tiéu chuin cho phép theo QCVN 08-2002. La mot
thanh pho du lich, co su yéu cau cao vé chat lwong méi truong, trong nhirng thap nién toi dé nghi
chinh quyén va cac ban, nganh dia phuong can no luc trong cong tac quan ly cac ngudn xa thai
ciing nhur 1am t6t cong tac kiém tra, giam sat vé moi truong tai dia phuong va nhanh chéng dwa ra
nhirng giai phap dong bo, nhat quan, dic biét dé cao sy két hop hai hoa giita cdc nhom giai phap
cong trinh va phi cong trinh nham dap @ng duoc cac yéu cau nhu kich ban KB2 di dua ra.
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