Nguyén Chi Cong vacs., 2013, trang 37-44
Ky yéu Hoi nghi Quoc té “Bién Dong 20127, Nha Trang, 12-14/9/2012

MO PHONG LAN TRUYEN VAT CHAT GAY O NHIEM TU CUA SONG
TGOl KHU VUC CAC BAI TAM VINH NHA TRANG

Nguyén Chi Céng', Nguyén Minh Huan? Phan Thanh B&c!
lyvien Hai duong hoc, Vién Han [am KH vaCN Viét Nam
*Trudng Dai hoc Khoa hoc tw Nhién Ha Noi

TOm tat: Cac ngudn thai tlr cac clra Song Céi va Song Tac |a nhitng ngudn thai
chinh anh hwéng téi chat luong nwéc khu vire vinh Nha Trang va céc bai
tam. Tinh toan c&c qua trinh lan truyén céc chat gay 6 nhiém tir cac clra
sOng toi cac bai tam trong mua mua va mua kho cho thdy rang: Vao thoi
ky mua kho, cac chat thai chi ton tai & khu vuc quanh cac clra song.
Trong khi d6, vao mua mua, cac chat gay 6 nhiém cé xu hwdng truyén
tai doc theo céc bai tam b bién Nha Trang xufng phia nam. Céc két qua
tinh toan ciing cho thdy rang, trong ca hai mua kho va miia mua, nong do
céc chét nay chua vuot quéa gidi han cho phép. Kich ban 6 nhiém da cho
thiy sir virot ngudng ndng do céc chét gay 6 nhiém doc theo bd bién Nha
Trang tir khu viec Séng Cai dén khu vire Song TAc.

T kho& M6 phong lan truyén, Chat gay 6 nhiém, Cira song, Bai tam,
Vinh Nha Trang.
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Abstract: The waste sources from river mouths are main sources which influence
water quality in Nha Trang bay and swimming beaches. Calculation to
caused pollution matter transported from river mouth to swimming
beaches in rainy and dry seasons showed that: In the dry season time,
pollution matter existed only around the river mouth areas. Meanwhile,
in the rainy season time, the pollution matter had transport trend from the
north to the south along swimming beaches. The calculated results
showed that, in al dry and rainy season, concentration of pollution
matter was under critical concentration of pollution matter. Pollution
scenario showed that the pollution matter concentration was exceeded
critical concentration of pollution matter along Nha Trang beaches from
the Cai to Tac river mouth.
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l.GIOI THIEU

Vinh Nha Trang la mét trong nhitng vinh dep nhét c& nwéc. Trong nhirng ndam gan
day, cac hoat dong kinh té - xa hdi da va dang anh huéng nghiém trong téi chat
lvgng nwéc khu vie vinh Nha Trang. M6t trong nhirng ngudn thai anh hwéng truc
tiép t¢i khu vire vinh |a clra Song Cé va Song Téac. Mot sO céc két qhia nghién clu
(Nguyén Tac An va cdng s (1998); Lé Thi Vinh va cdng s (2008)) da nghién
clru sy anh hudng clia mot sb cac thanh phan chat thdi cong nghiép, chat thai sinh
hoat tai clra sdng T&c ghi nhan thdy s xuét hién clia mot s§ thanh phan chét thai
t6i khu vire clra sdng Tac. Dé co thé danh gia dwoc mic do cling nhw pham vi anh
hwdng clia cac ngudn thai téi khu viee vinh Nha Trang va céc b tam, tir d6 dua ra
dugc dy béo va canh bo vé mitc do 6 nhiém cho khu vire, mot trong nhitng cong
cu hiéu qua la st dung cac md hinh sd dé tinh toan va mé phdng qua trinh lan
truyén vat chat 6 nhiém, xay dung céc kich ban 6 nhiém khéc nhau tir cac ngudn
thai dé cung cap théng tin cho cac nha quan ly cé gidi phép kip thoi trong trdng
hop xay rasy ¢d. Trong nghién clru nay, nhém tac gid st dung mé hinh MIKE 21
tinh toan va mo6 phdng qua trinh lan truyén cac vat chit gay 0 nhiém tir céc clra
song téi vinh Nha Trang va céac ba tam doc bo bién. Dwa trén céc két qua tinh
toan c6 thé danh gia sy bién d6i nbng do cac thanh phan vat chat gdy 6 nhiém
trong hai mua kho va mua mua. Dé cd thé danh gia dwoc kha nang lan truyén clia
céc thanh phan vat chét nay t¢i khu vire vinh va céc b tam trong tredong hop gia
dinh rdng, nong do cac chat gay 6 nhiém Ién hon hai 1an ndng do gidi han cho
phép tai cac clra song, tir d6 tinh toan kha nang lan truyén cla cac thanh phan nay
toi cac khu vire nghién ciru.

Cac két qua nghién ctru gép phan lam rd thém birc tranh vé phan bd cac vat
chdt gay 6 nhiém tir c&c clra trén nén thiy dong lwc. Day cling la nhitng nghién
clru budc dau trong ké hoach xay dung hé thong du bao va canh béo chat lvong
mai truong nwdc vinh Nha Trang vakhu vic céc bai tim.

Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ngudn s6 liéu sir dung phuc vu md hinh 1a sb liéu thuc do vé cac yéu to dong luc
va cac yéu td mdi truong tr nhirng dé tai da dwoc thuc hién clia Vién Hai duong
hoc tai khu vuc vinh Nha Trang. S6 liéu duoc lay tlir s6 liéu khao sét clia cac deé tai,
dv an: Dv anh NUFU, Dy an CLIMEEViet, cac dé tai co s& cla phong Vat ly,
phong Thay dia héava Nhiém vu monitoring.

S dung géi phan mém MIKE 21 dé tinh todn qua trinh lan truyén vat chat
gay 6 nhiém tir c&c clra sdng tdi khu virc nghién clru. So do ludi tinh vavi tri cac
diém trich xudt két qua tinh toan dwoc thé hién trong Hinh 1. Hai médun duoc s
dung cho tinh toan la modun thiy déng luc hoc (HD) va modun chét lvgng nuwéc
(ECO Lab). VGi modun HD, diéu kién bién phiabién la dao dong thly triéu vatai
céc clra song la lvu lvong nuéc trung binh thang. Tai thoi diém ban dau, muc
nudc trén toan ving nghién clru dugc ap dat la muc nwdc trung binh tai thoi diém
bt dau tinh. Truong gioé dua vao md hinh la trudng gi6 trung binh thang. Voi
modun ECO Lab, céac diéu kién bién phia bién va clra song dugc lay tir cic tram
sat bién clia mién tinh toan. Biéu kién ban dau cho modun nay duoc thiét 1ap dua
trén sO liéu tai cac tram mat rong va duoc ndi suy trén toan vung
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NENERREERT

Hinh 1: Lw6i tinh va so do tuyén cac diém trich xudt két qua tinh

1. KET QUA NGHIEN CUU

Céc két qua tinh toan duoc trinh bay trong bai bao lathé hién céc két qua tinh toan
cho ba tredng hop dai dién cho mua mua va moa kho va mot kich ban 6 nhiém
vao thoi ky mlua mua. Két qua tinh todn dwoc trich xuat tai cac diém theo hai
tuy&n mat cat vudng goc voi clra song Céi va tuyén thir hai doc theo cac b tdm
NhaTrang (hinh 1).

Thoi ky mua khd

Vao thoi ky muia kho, anh hudng clia clia ngudn vat chét tir song Céi va sdng Tac
chi anh hwéng trong pham vi khu vuc cac clra sdng. Phan b ndng dd cac chat tai
tuyén clra song Cé cho thdy: Tai diém SC1, ndng do céc thanh phan vat chat co
giatri gan bang giatri twong (ng tai bién clra Song Cai Nha Trang, nhung tai vi
tri SC2, ndéng d6 BOD gan nhu chi con lai vét; Nong d6 NH,4 c6 giatri trung binh
khodng 51ug/l, gidm khodng 2 lan; nong dd6 NOs ¢ gia tri trung binh khoang
35ug/l gidam 1,5 lan; Riéng ndng d6 PO, khoang 19ug/l, gan nhu gidm khong dang
ké; Tai vi tri SC3, ndng dd céc chat con thap hon nhiéu so véi ndng dd cac chat tai
vi tri SC2. Nhu vay néu xét s lan truyén cac thanh phan vat chét tinh toan tir clra
séng hudng ra bién theo hudng vudng goc véi mit cit clra song, ban kinh anh
hwdng khong virot qua 2 km vao thdi ky mia kho. Doc theo tuyén diém bai tam
(BT), tir vi tri clra sbng SC1 t¢i diém BT1 (Khu vuc bé tdm trwdc Uy ban Nhan
dan tinh) cé khodng cach gan 1km, ndng d6 cac chat tinh toan suy gidam mot cach
nhanh chéng: Nong d6 BOD gidm tir 4,15mg/I xu6ng con 0,04mg/l, ndng d6 NH4
giam tlr 123ug/l xudng con 39ug/l, nong dd6 NO3 giam tir 55ug/l xudng con 34ug/l,
nong dé PO, giam tir 20pg/l xubng con 15ug/l. Tai céc vi tri ba tam khéc, nong
do cac chat nay cling c6 gia tri twong tw nhu tai vi tri BT1.
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Hinh 2: Phan bd nong do céc chit gay 6 nhiém khu vic vinh Nha Trang trong
mua kho tir két qud tinh: - a. BOD; - b. NH; - ¢. NO3; - d. PO,

Bang 1: Nong do chét gay 6 nhiém tai cac diém trich xuét trén hai mat cit SC va

BT vao thoi ky muakhd

Ten BOD (mg/l) NO3 (ug/l) PO4 (ug/l) NH4 (ug/l)
diém Cuc Cuwc Trung Cuc Cuwc Trung Cuwc Cuc Trung Cuc Cuc Trung
dai tiéu binh dai ti€u  binh dai tiéu binh dai tiéu binh
SC1 428 387 415 57 55 56 23 17 20 137 112 123
SC2 034 000 008 41 30 35 27 14 19 93 24 51
SC3 003 000 001 37 30 34 20 15 17 58 26 42
BT1 034 000 004 38 30 34 20 13 15 66 22 39
BT2 009 o000 002 37 31 34 18 13 16 58 23 40
BT3 004 000 001 36 31 34 18 13 16 59 24 41
BT4 o005 000 002 36 31 34 18 13 16 60 25 42
BTS 005 000 002 36 31 34 18 13 16 61 26 44
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Vao thoi ky muakhd, sy lan truyén cac chat tir clra song Ca Nha Trang trén
pham vi twong d6i nhod theo hai huéng vudng goc voi mit cat clra sbng va doc
theo phia nam cla bé bién Nha Trang va hau nhv khong anh huéng téi chat
lvong cac bai tim doc bd bién Nha Trang.

Thoi ky mua mua

Xét bién dong cac yéu to tén tuyén SC, nong BOD giam 20 lan tir SC1 t¢i SC2, tai
SC3 ndng do6 BOD chi con khoang 0,1 mg/l, giam 70 lan so v&i nong do BOD tai
clra SOng Céi; Vi ndng do chat NHy, tai diém SC1, cé gia tri khoang 144ug/l, va
gidm con mot nira tai vi tri SC2. Nong do NOs tai SC1 la 70ug/l, gidm xubng con
35ug/l tai vi tri SC2. Su bién ddng cac giatri nay cho thdy nong do cac chat giam
khodng mot nra gia tri nong do khi truyén tai ra xa khoang 1km. Riéng dbi voi
thanh phan PO, ndng do tang tir 16ug/l tai vi tri SC1 1én 24ug/l tai vi tri SC2.

ma
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Hinh 3: Phan bd nong do céc chit gay 6 nhiém khu vic vinh Nha Trang trong
mua mua tlr két qua tinh toan: - a. BOD; - b. NHy; - ¢. NOg; - d. PO,

Xem xét bién déng ndng do cac thanh phan vat chat 6 nhiém trén tuyén béi
tdm (BT) cho thdy, tai vi tri BT1 (vi tri tai béi tdm trvéc Uy ban Nhan dan tinh)
nong do BOD gidm xudng con 3,7mg/l, gidm gap ddi so v&i néng do tai vi tri
SC1. Tai cac bdi tim BT2, BT3, BT4 ndng do giam dan va chi con 0,9mg/I tai bai
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tdm BT5. Khac voi sw bién déi cia ndng d6 BOD, ndng do NH, c6 xu hudng
tang 1én doc theo cac bai tam, tai vi tri SC1 ndng dod trung binh clia NH, la
144ug/l nhung tai vi tri BT1 ndng do chat nay da tang 1én 194pug/l, ndng do tai bai
tam BT2 cling ¢6 gia tri twong tw, tir vi tri BT2 t¢i BT5 néng do chét nay giam
dan nhwng van cé gia tri cao hon ndng do tai SC1. Nguyén nhan c6 thé la do qua
trinh phan hdy céc hop chéat hitu co 1am bd sung thém lwong NHj4 tai cAc bai tim
nay. Nong dd PO, cling c6 phan bd tuong tw nhw phan b6 cta néng dé6 NH, doc
theo tuyén BT. Nong do ¢ xu hudng ting dan doc theo cac bai tam tir BT1 t6i
BT4. Tai cac vi tri BT1 dén BT4 nong do PO, la 37ug/l tang Ién gan gap doi so
vGi ndng do clia PO, tai vi tri SC1. Doc theo cac bai tim tir BT2 dén BT4 ndng do
PO, ciing gan v&i ndng do tai BT1. Tai bai tim BT5, nong do c6 giam hon so voi
ndng do tai BT4 nhung van cao hon ndng do tai SC1. Nong do NO3 ¢6 xu hudng
giam dan tir vi tri SC1 dé vi tri TB5. Nhin chung, doc theo cac bai tdm tir BT1 dén
BT4 néng d6 BOD va NO3z giam dan nhung néng do clia cac chat NH4 va POs lai
tang hon so v&i ndng dd cac chat nay tai clra Song Cai Nha Trang.

Bang 2: Nong do chat gy 6 nhiém tai cac diém trich xuft trén hai mat cat SC va
BT vao thoi ky mua mua

Ton BOD (mg/l) NO3 (ug/l) PO4 (ug/l) NH4 (ug/l)

diém “Cyc Cuc Trung Cuc Cuc Trung Cuc Cuc Trung Cuc Cuwc  Trung
dai tiéu binh dai tiéu  binh dai tiéu binh dai tiéu binh

SC1 69 68 6,9 70 69 70 17 16 16 147 141 144
SC2 1,9 00 0,3 49 38 40 31 18 21 146 60 75
SC3 01 00 0,1 39 37 38 22 21 21 85 79 82
BT1 46 1.8 3,7 63 50 58 45 31 35 238 163 190
BT2 3,7 14 2,7 59 49 53 46 31 37 239 152 184
BT3 30 12 2,0 57 48 51 48 32 38 238 148 181
BT4 23 10 15 54 46 49 45 30 37 217 133 166
BTS 14 07 0,9 49 43 46 40 28 33 179 113 143

Kich ban 6 nhiém

Vi kich ban 6 nhiém, doc theo tuyén méat cat SC, ndng d6 BOD nhanh chong
gidm xudng tir gia tri 19,6 mg/l tai clra S6ng Cai xubng con 0,8 mg/I tai vi tri SC1.
Cac gia tri nong do NH,4, NOs, PO, cling giam khoang 50% gia tri nong do tai vi
tri SC3. D6i vdi tuyén doc cac bai tam BT, nong dd BOD gidm dan tir clra Song
Cai dén bai tim Bai Duong. Nhung ndng do BOD vuot nguéng (>10 mg/l) d4 lan
t¢i khu vuc bai tam khach san Sun Rise. Nguoc lai voi sy phan bé ctia nong do
BOD, nong dd NH, tai cac bai tam ting 1én khoang gép 2 1an so voi nbng do NH,4
tai vi tri SC1, vuot ngudng giatri cho phép gap 3-4 lan. Néng do NO3 tuy c6 giam
nhwng gia tri ndng do tai cac bai tim nay van vwot ngudng cho phép (>100 pg/l).
Riéng d6i véi thanh phan PO, ndng d6 chat nay tang cao hon ndng do tai clra
Séng Cai tinh tir bai taim UBND tinh téi bai tim Quang Trudng 2-4. Tai cac béi
tam BT3 va BT4, ndng do giam dan nhwng nhwng gia tri nay van cao hon gidi han
cho phép (cao hon 100ug/l).
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So V@i cac két qua tinh toan cac thanh phan vat chét 6 nhiém trong hai mua
kho va mua mua, két qua tinh toan voi kich ban 6 nhiem méi trwong da cho thay
c6 su vugt ngudng vé ndng dé mot s6 chat.

Hinh 4: Phan b6 nong do cac chat gay 6 nhiém khu virc vinh Nha Trang trong
mua mua - kich ban 6 nhiém tir két qua tinh toan: - a. BOD; - b. NHy; - ¢. NOg; -
d. PO,

Bang 3: Nong do chat gay 6 nhiém tai céc diém trich xuat trén hai mat cat SC va
BT theo kich ban 6 nhiém vao thdi ky mua mua

) BOD (mg/l) NO3 (ug/l) PO4 (ka/h) NH4 (ug/l)

diém “Cuc Cuc Trung Cuc Cuc Trung Cuwc Cuc Trung Cuc Cuwc Trung
dai tiéu binh dai tiéu binh dai tiéu binh dai  tiéu binh

SC1 19,7 195 196 199 198 199 97 93 95 234 217 223
SC2 57 0,0 0,8 140 47 77 154 29 60 521 76 170
SC3 0,2 0,0 0,1 67 40 48 62 23 32 217 83 108
BT1 134 53 10,6 179 130 154 192 102 131 657 313 410
BT2 10,7 4.2 7,7 171 109 138 200 93 132 691 295 423
BT3 8,7 3,5 5,9 164 96 128 206 89 132 716 287 431
BT4 6,6 3,0 4,4 156 85 117 198 79 123 691 254 402
BTS 4,2 1,9 2,8 142 71 102 179 63 106 624 202 345

Nhu vay, vi kich ban cac ngudn 6 nhiém tlr cac clra séng vuot ngudng cho
phép gap hai lan, cac két qud tinh toan da cho thdy néng dd6 BOD vuogt nguéng tai
cac bai tdm tir BT1 t6i BT2. Nong do cac chit NH,4, POs, NOs déu vuot ngudng
tiéu chuén cho phép tai céc bai tam.

Két qua nghién ctru da thé hién mot phan birc tranh vé mirc do, pham vi va

kha ning anh hudng clia cac ngudn thai tir céc cira sdng toi cac béi tam voi cac
kich ban khac nhau. Két qua nay la co s& ban dau phuc vu muc dich danh gia va
dv béo chét lvong nuée khu vie céc béi tdm va vinh Nha Trang. Tuy nhién, dé
nang cao do tin cdy clia két qua tinh, nghién ctru can dwgc b6 sung chi tiét hon vé
sO liéu thyc do tai cac ngudn thai va cac bién ving nghién clru cho mé hinh.
Loi cdm on: BE hoan thanh dugc bai viét, nhom téc gia xin dwoc glvi 101 cdm on
chan thanh t&i cac chi nhiém cac dé tai, dv an cling nhung tat cd cac thanh vién
tham gia khdo sat da chia & va cho phép ching téi st dung bd sb liéu phuc vu cho
nghién ctru.
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