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Danh gia tinh hinh phat sinh nudce thai tai

khu vuc phia nam tinh Binh Duong

Lé Ngoc Tuén, Tran Thi Thuy, Tao Manh Quan

Tém tit—Nghién ctru nhim muc tiéu danh gia tinh
hinh phat sinh nwéc thaii tai khu vuc phia nam tinh
Binh Duwong (gdém thi xi Di An, Thuin An, Tén
Uyén, Bén Ciat va thanh phé Thi Dau Mét), noi dién
ra nhiéu hoat dong dan sinh kinh té ciing nhw nguy
co 6 nhiém ngudn nuwéc. Thong qua didu tra ngudn
thai, thu thap tai liéu va ky thuat GIS, tii lwgng cac
chit 6 nhiém cha yéu (BOD, COD, SS, tong N va
tong P) phat sinh tir cAc ngudn thai chinh (sinh hoat,
cong nghiép, chan nudi) duwge tinh toan va du bao
dén nam 2025, 2030. Két qua cho thiy, tai lrgng cic
chét 6 nhiém nim 2016 khoang 105.273,6 tAn/nim,
phat sinh nhiéu nhit tir nwéc thai sinh hoat (khoang
60%). Thi xa DT An va Thuian An phat sinh tii lwong
6 nhiém nhidu nhit khu vuc nghién ciru, twong img
54 tan/ha.nim va 2,8 tin/ha.nim. COD va BOD
chiém ty trong cao trong cac thong sé 6 nhiém dwoc
xét, 1an lwot 0,5 tAn/ha.nim va 0,26 tin/ha.nim. Pé
wée lwong tai lwong 6 nhiém phat sinh trong twong
lai, nghién ciru xem xét 02 kich ban xit ly nwéc thai:
giir nguyén hién trang (KB H) va xir ly dat loai A
theo cac quy chudn twong ing (KB A). Pén nim
2025, tong tai lwong 6 nhiém tai dia phwong gia ting
2,1 1an - KB H va 1,2 lin - KB A. Cic sb liéu twong
ing vao nim 2030 1a 3,1 va 2,0 1in, dit ra nhiéu ap
luc cho chét lwgng ngudn nuéc. Theo d6, cin tiép tuc
nghién ciru, danh gia kha ning tiép nhin nwéc thai
ciia ngudn nwérc, tao co' sé kién toan h¢ thong quin
1y chit lwong nwéc néi riéng va quan Iy méi trudong
noi chung tai dia phuong.

Tir khéa—nwée thai, tii hrgng 6 nhiém, nwéc mit,
chét lrgng nuéc.

1 MO PAU

Nuérc mit 13 tai nguyén quy gi4, gin bé mat
thiét voi su phat trién kinh té xa hoi. Tuy
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nhién, qua trinh khai thac, st dung chua hop ly da
tao ra nhiéu thach thic dbi voi chét luong nudc,
trong d6, viéc phat sinh nudc thai cia cac hoat
ddng dan sinh kinh té 1a van dé dang quan tam [1],
doi hoi cong tac quan 1y ngudn thai can dit lén
hang dau. Theo d6, dinh vi ngudn phét sinh, loai
hinh phét thai ciing nhu thong s6 6 nhidm dang
quan tam... [2-8] la diéu kién tién quyét trong
quan 1y va kiém soat 6 nhiém. Tinh Binh Duong
thuoc viung kinh té trong diém phia Nam, dang
trén da tang trudng va dat dugc nhiéu thanh tyu
dang ké vé kinh té xa hoi. Tuy nhién, ngudn nudc
mat tinh Binh Duong, déac biét tai khu vuc phia
nam (Thi xa Di An, Thuin An, Tan Uyén, Bén Cat
va thanh ph6 Thu Dau Mot) da va dang chiu nhiéu
nguy co 6 nhidm [7], tir 46 anh huong dén doi
song, sinh hoat cua ngudi dan noi riéng va muc
tiéu phat trién noi chung tai dia phuong, doi hoi
nhiing chinh sach, bién phap quan ly phu hop, dai
han va hé thong. Tuy nhién, hién cong tac quan Iy
ngudn thai con nhiéu han ché, tai luong 6 nhidm
chu yéu dwoc danh gia nhanh, chua dam bao tinh
tin cy, theo d6, doi hoi trién khai cac nghién ciru
cu thé va toan dién hon.

Bing phuong phép diéu tra ngudn thai, thu thap
tai liéu va ky thuat GIS, nghién cuu nham muc
tiéu danh gia tai lwong cac chat 6 nhiém chu yéu
(BOD, COD, SS, tong N va tong P) phat sinh tir
cac nguén thai chinh trén dia ban (sinh hoat, cong
nghiép, chin nudi) dén nam 2025, 2030. Két qua
nghién ctru dong vai tro quan trong trong quan ly
nguon thai, danh gia kha nang tiép nhan nudc thai
cua nguén nudc ndi riéng, tao co so kién toan hé
thong quan 1y moi truong nodi chung tai dia
phuong.
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2 VAT LIEU VA PHUONG PHAP
Phuwong phap thu thap va xir Iy s6 li¢u

Céc tai liéu, sd lidu lién quan dén linh vuc
nghién ctru dugc ra soat, thu thap va tong hop, sau
d6 xtr 1y thanh nhitng nhén dinh, két luan hitu ich:
céc sb litu vé dan sb, cong nghi¢p, vat nudi; cac
quy hoach, ké hoach phat trién kinh té xa hoi, phat
trién nganh / linh vyc tai dia phuong dén nim
2025 (2030); cac van ban phap quy c6 lién quan
phuc vu tinh toan tai lugng 6 nhiém. ...

Phwong phap diéu tra, khio sat ngudn thai

Phuong phép nay dwoc ap dung nham thu thap,
cap nhat thong tin vé hién trang xa nudc thai trong
pham vi nghién ctru.

Noi dung diéu tra: quy mé xa nudc thai, pham
vi xa nudce thai, cac loai hinh xa nudc thai va cac
tac dong c6 lién quan. 100 mau nudce thai tir cac co
s san xuit (CSSX) ngoai KCN cho 10 nganh
nghé dac trung tai thanh phé Thu Dau Mo, thi xa
Di An va thi xd Tan Uyén (i. Co khi, xi ma, luyén
kim; ii. May mdc, da gidy; iii. Ché bién gd, van,
1am san; iv. Chét tiy rira, my phim, dugc phim; v.
San xuét bia, duong, sira, nude giai khat; vi. San
xuat vat liéu xay dung; vii. Gidy, bot gidy; viii.
Khai khoang, khai thac tai nguyén nudc; xi. Son,
muc in, mau cong nghiép; x. San xuét vat lidu co
ban nhu cao su, nhya, thuy tinh) — twong tng 10
mau/nganh va 50 mau nudc thai khu dan cu
(KDC) duoc ldy va phan tich boi Trung tim Quan
trac Ky thuat Tai nguyén va Moi trudng tinh Binh
Duong. Két qua phén tich ndng do cac thong sb
BODs, COD, SS, téng nitrogen, téng phosphorus
duoc sir dung dé tinh toan tai luong 6 nhidm.

Pham vi diéu tra: bén canh viéc ké thira két qua
diéu tra ngudn thai cta Trung tdm Quan tric K¥
thuat Tai nguyén va Méi truong tinh Binh Duong
nam 2015 tai thi x3 Thuin An va Bén Cat [9, 10],
trong pham vi nghién ciru nay, tién hanh diéu tra
bd sung tai thanh phé Tha Dau Mét, thi xd Di An

va thi xd Tan Uyén — tiép can nhitng ddi tuong ¢
luu lwong nuée thai trén 5 m*/ngdy (801 co sé sin
xuit ngoai KCN va 15 KCN) va cac KDC ¢ quy
mo sir dung dét trén 5 ha (132 KDC). Theo d6, sb
liéu luu lugng nudce thai cua khoang 1.400 co sé
san xuat (CSSX) ngoai KCN va tir 24 KCN duoc
tong hop phuc vu tinh toan tai lugng 6 nhiém.

Thoi gian diéu tra va ldy mau: 03/2017.

Phuong phap tinh toan tai lwgng 6 nhiém

Pé uéc luong tai lwong chiat 6 nhidm trong
tuong lai (ndm 2025, 2030), hai kich ban xir ly
nudc thai dugce xay dung nhu sau:

- Kich ban phat thdi cao (KB H): tinh hubng 6
nhiém t6i da, mang tinh canh béo khi cong tic
quan ly moéi truong tai dia phuong khong duogc
quan tam dung muc; theo do, gitt nguyén hién
trang xr 1y nude thai — tirc ndng d6 chat 6 nhidm
khong thay ddi so véi hién tai.

- Kich ban phdt thai thap (KB A): tinh hudng
kiém soat 6 nhi®m tot nhat nham tao dong luc tang
cuong cong tac quan ly moi truong tai dia phuong;
theo d6, tat ca cac ngudn nudc thai déu duogc xir 1y
dat Cot A cua cac quy chuén ky thudt Viét Nam
ddi v6i nude thai sinh hoat, chan nudi va nudce thai
cong nghiép.

Tir tai lugng 6 nhidm cua ting loai ngudn thai
tai mot thoi diém dang xét (kg/nam), dé so sanh
mirc d phat thai gitra cac dia phuong, hé sb phat
thai trén mdi don vi dién tich duoc tinh toan (bang
tai lugng 6 nhiém chia cho dién tich ty nhién,
twong tng véi don vi kg/ha.ndm).

Ky thuat GIS

Phan mém Mapinfo 11.5 dugc sir dung dé bién
tap cac ban d6 phan bd tai lugng 6 nhidm trén moi
don vi dién tich chia theo cip thi xa/thanh phd tai
khu vuc phia nam tinh Binh Duong.

Phuong phép tinh toan tai lugng 6 nhiém dugc
trinh bay ¢ Bang 1.
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Bang 1. Céc cong thirc tinh toan tai luong 6 nhiém

A
Nguon Cong thirc M ta
thai
- Li (kg/ngay): Tai lugng cua thong s6 i dugc xét
- Ci (mg/1): Nong do trung binh ciia théng sb i duoce xét (mg/l)
Li = C;.Quai. 10 [11] - Quai (Ungdy): Luu luong nuée thai
Sinh hoat . Lz
Qunai = Kegp. N - K (/nguoi.ngay): hé s6 cap nude
- 10-% H& s6 chuyén dbi don vi tir mg sang kg
- N:déansb
- Licnw (kg/ngay): Tai lugng chit 6 nhidm cho thong sb i
- Cicny (mg/l): Ndng d trung binh cua thong s6 i
s - Qcnn (I/ngay): Luu lugng nudc thai chan nudi
. . | Lieon= Cienn.Qenn. 107 [11] - N A rs i an x. L ..
Chian nuoi Q K /12 - Knai (I/con.ndm): HE s0 phat thai cho moi con cua tung loai [12]
"hN = ai- . , 5 2. .
N - 107 Hé so chuyén doi don vi tir mg sang kg
- n(con): S6 lwong vat nudi theo timg loai tai dia phuong
- T (thang): Thoi gian nudi trung binh cua loai
- Li(kg/ngay): Tai lugng 6 nhidm tinh cho théng s6 i
o - C; (mg/l): Ndng d¢ trung binh cta théng s6 i
cong 11— ¢, Qo 1076 1] (mefb: Nong do trune binh cua thong $01
nghiép - QN - mai (I/ngay): Luu lugng nudce thai cong nghiép
- 10°% Hé s6 chuyén dbi don vi tir mg sang kg
3 KET QUA THAO LUAN 2 :;‘gg
-
x A . 8
T4ai lwgng 6 nhiem tir nguon thai sinh hoat %’D 'ggg
x . R Y be . =
Tai lugng 6 nhiém phat sinh tir nguon thai sinh @ m
7 r A 9 A 1A A A A =3
hoat duogc tinh toan trén co s& sO liéu dan so, tiéu E
chuan cdp nudc phan theo thanh thi - nong thon, = oo , ,
Y . n oa X DiAn  ThugnAn ThaoDauw Téan Uyén  Bén Céit
luu lugng va ndng d9 cac thong so 6 nhiém trong Mot
nude thai. Két qua tinh toan cho théy sinh hoat 1a COD ~BOD 8§ =TN »TP

ngudn thai déng gop tai lwong 6 nhiém dang ké
voi 63,130,8 tin/nam. Trong d6, COD (32,429
tAn/nam), BODs (17,395 tdn/nim) va SS (10,672
tAn/nam) chiém hon 95% tai lugng phat sinh tir
ngudn thai sinh hoat, con lai 1a TN (2,036
tan/nam) va TP (599 tAn/ndm). Thi x3 Di An va
Thuan An hién c6 muc phat thai dang ké boi day
1a cac khu vuc c6 dan s tap trung cao, lan luot 1a
2,6 tan/ha.nam va 2,3 tAn/ha.nam (Hinh 1).

Hinh 1. H¢ s phat sinh chét 6 nhidm trong nudc thai sinh hoat
(kg/ha.nam) khu vuc phia nam tinh Binh Duong nam 2016

Nam 2025, tai lwong 6 nhidm c6 chidu huéng
tang theo kich ban H — ting 1,8 1an so véi hién
trang (2016) va giam dang ké néu 4p dung c6 hiéu
qué cac giai phap quan 1y, kiém soat 6 nhidm theo
kich ban A — giam 2,8 1an (Hinh 2). Céc sb liéu
tuong tmg nim 2030 lan luot 1a ting 2,2 lan (KB
H) va giam 2,3 1an (KB A) (Hinh 3). Nhin chung
giai doan 2025 — 2030, thi xa Di An va Thuén An
tiép tuc 1a cac khu vuc co mirc phat thai dang ké.
Do vdy, can quan tim kiém soat ngudn thai, dic
biét 13 cac khu vuc dong dan cu nhim han ché
nguy co gy 6 nhiém nguén nudc.
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Hinh 2. H¢ s6 phat sinh chit 6 nhidm trong nuéc thai sinh
hoat (kg/ha.nam) khu vuc phia nam tinh Binh Duong nam
2025: (a) KB H, (b) KB A
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Hinh 3. H¢ s6 phat sinh chdt 6 nhiém trong nudc thai sinh
hoat (kg/ha.ngay) khu vuc phia nam tinh Binh Duong nam
2030: (a) KB H, (b) KB A

Tai lwgng 6 nhiém tir ngudn thai céng nghiép

Tai khu vuc nghién cuu, luu luong nude thai
ngoai KCN chiém khoang 42% tong lwu lugng
nudc thai cong nghi€p. Cac khu cdng nghiép
(KCN) di co hé thong xir Iy nudc thai tap trung va
da phan cac co s¢ san xuét nho 1¢ ciing tién hanh
xit 1y nudc thai, gitp han ché tai lugng chit 6
nhiém phat sinh, trong tmg 40.950 tin nim 2016;
trong d6 tai lwong COD, BODs, SS lan luot la
19.253 tAn, 9.260 tAn va 9.459 tan, chiém hon 92%
tai lugng phat sinh tir ngudn thai cong nghiép. Thi
xd Di An dong gop tai lugng cac chat 6 nhiém cao
nhét, khoang 2,8 tan/ha.nam (Hinh 4).

1400
1200
1000

= o oo
g8 8 8

Tai hrgng (kg/ha niim)

[
8

REAS_ Sew SEM_ L
DiAn  ThuinAn ThiDiu Tén Uyén Bén Cat
Mot

(=3

~COD ~BOD »8S =TN aTP

Hinh 4. Hg s6 phat sinh chit 6 nhidm trong nu6c thai cong nghiép
(kg/ha.nam) khu vyc phia nam tinh Binh Duong nam 2016

O hién trang, nudc thai cong nghiép tai khu vire
nghién cou dugc xu 1y dat cot A QCVN
40:2011/BTNMT. Theo do, giai doan 2025, 2030,
tai luong 6 nhiém ¢ kich ban H va kich ban A 1a
gidng nhau: gia ting 2,5 1an va 4,5 1an so v6i hién
trang (Hinh 5). Thi xa Di An c6 mic phat thai
dang ké - can quan tam kiém soat ngudn thai cong
nghiép tai khu vuc nay.
Tai lwgng 6 nhiém tir ngudn thai chin nudi

Niam 2016, chat 6 nhiém trong nudc thai chin
nudi phat sinh khong dang ké (khoang 1.193 tén,
bao gdm 476 tan COD, 211 tin BODs, 350 tin SS,
154 tn TN va 2,4 tan TP) béi linh vyc nay khong
coOn uu tién phat trién, déc biét tai thi xa Tan Uyén
va Bén Cat gin nhu khéng con chin nudi. Tai
lwong 6 nhiém chii yéu phat sinh tai thi xa8 Thudn
An, tuong ung 83 kg/ha.nam. Giai doan 2025 —
2030, chua c6 quy hoach cu thé cho nganh chin
nudi. Theo d6, d6i voi kich ban H, nham canh gioi
mdi truong, tai lwong 6 nhiém gia dinh tuong
duong hién trang. béi véi kich ban A (nudc thai
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2030 1a 3,1 1an va 2,0 lan (Hinh 8). Nhin chung
giai doan 2025 — 2030, cong nghiép 1a ngudn thai
dang quan tim nht.
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(B)
Hinh 5. Hé s6 phat sinh chit 6 nhidm trong nudc thai cong
nghiép (kg/ha.nam) khu vuc phia nam tinh Binh Duong:
(a) ndm 2025, (b) nim 2030

Panh gia chung

Theo nguon thai: Nam 2016, tong tai luong chit
6 nhiém trong nudc thai tai khu vuc nghién ciu
khoang 105,274 tan. Trong do, sinh hoat 1a ngudn
thai dong gop tai lugng cac chat 6 nhidém cao nhat,
twong tng 63,131 tan (chiém khoang 60% tong tai
luong), tiép dén 1a cong nghiép (40,950 tin) va
chan nudi (1,193 tan). Trong d6, BODs, COD va
SS chiém hon 94% tong tai lugng (Hinh 6). Nam
2025, tai lugng 6 nhiém c6 xu hudng gia ting theo
ca hai kich ban, twong tmg 2,1 1an (KB H) va 1,2
lan (KB A) (Hinh 7). Cac s liéu twong tmg nim
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Hinh 6. Hé sé tai luong 6 nhidm (tAn/ndm) tai khu virc phia
nam tinh Binh Duong phan theo ngudn thai nim 2016
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Hinh 7. Hé s6 tai luong 6 nhidm (tAn/ndm) tai khu vic phia
nam tinh Binh Duwong phan theo ngudn thai niam 2025
(a) KB H, (b) KB A
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(B)Hinh 8. H¢ s6 tai luong 6 nhiém (tén/ném) tai khu vyc phia nam tinh Binh Duong phéan theo nguén thai nam 2030
(A)KBH, (B)KB A

- Theo théng sé 6 nhiém: Nam 2016, két qua tinh
toan cho thdy muc do phat thai COD 14 cao nhat
(500 kg/hanam), tiép theo la BODs (257
kg/ha.nam), SS (196 kg/handm), TN (47
kg/ha.nam) va TP (9 kg/ha.ndm) (Hinh 9). Giai
doan 2025 — 2030, cac thong s trén déu c6 xu
huéng gia ting. COD tiép tuc 1a thong sb dang
quan tdm nhat — nam 2025 ting 2,07 lan (KB H)
va 1,14 1an (KB A) so vé6i hién trang; cac s6 liéu
tuong g nam 2030 1a 3,04 1an va 1,90 lan.
- Theo khu vuc: Nam 2016, cac thi xa Di An va
Thuan An phét sinh ddng ké tai luong 6 nhiém
trong nudc thai, twong tmg 5,4 tin/ha.nim va 2,8
tan/ha.nam. Pay ciing 1a khu vie c6 muirc phat thai
cao vao nam 2025, 2030, theo do, can c6 cac bién
phap kiém soat ngudn thai phu hop.
4 KET LUAN

Béng phuong phéap diéu tra ngudn thai, thu thap
tai liéu va ky thuat GIS, nghién ciru nhim muc
tiéu danh gia tai luong cac chat 6 nhiém chu yéu
(BOD, COD, SS, tong N va tong P) phat sinh tir
céc nguon thai chinh trong khu vuc phia nam tinh
Binh Duong (sinh hoat, cong nghi¢p, chan nudi)
dén nam 2025, 2030. Két qua cho thiy, nim 2016,
tai lwong 6 nhiém toan khu vuc nghién khoang
105.274 tan, sinh hoat 14 ngudn thai dong gop tai
luong cac chat 6 nhidm cao nhit (63.131 tan,
chiém khoang 60%). Thi xa Di An va Thuan An

phét sinh tai lugng 6 nhiém dang ké, tuong (ng
5,4 tAn/ha.ndm va 2,8 tAn/ha.nim. Mtc phat thai
COD la cao nhét (500 kg/ha.nim).

Nam 2025, tong tai lugng 6 nhiém c6 xu hudng
gia ting theo ca hai kich ban, twong tmg 2,1 1an
(KB H) va 1,2 1an (KB A). Cac s liéu twong tmg
nam 2030 lan lwot 1a 3,1 1an va 2,0 lan. Nhin
chung, giai doan 2025 — 2030, cong nghiép la
ngudn thai dang quan tim nhat.

Huéng dén muc tiéu quan 1y téng hop ngudn
nudce, can tiép tuc nghién ctru, md rong quy mod
tinh toan va xem xét mdi quan hé lién ving. Bén
canh do, kha nang tiép nhan nudc thai cia nguén
nude nén duge danh gia, tor do, tung budc kién
toan hé théng quan 1y méi trudong, dam bao muyc
tiéu phat trién bén viing tai dia phuong.

DANH MUC TU VIET TAT
GIS Geographic Information System
BOD Biochemical Oxygen Demand
COD Chemical Oxygen Demand
SS Suspended Solids
KB Kich ban
TN Téng Nito
TP Téng Phospho
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Abstract—This study aimed to evaluate the
wastewater generation in the south of Binh Duong
province (including Di An, Thuan An, Tan Uyen,
Ben Cat districts and Thu Dau Mot city) where is
many development activities were undertaken as
well as the risk of water pollution. By survey, data
collection, and GIS, main pollutant loads (BOD,
COD, SS, total N and total P) generated from main
waste sources (domestic, industry, and livestock)
were estimated and forecasted until 2030. The
results showed that the amount of pollutant load in
2016 was about 105,273.6 ton/year, most of which
came from domestic wastewater (about 60%). Di An
and Thuan An districts generated the highest
pollutant load in the study area, corresponding to
5.4 ton/ha.year and 2.8 ton/ ha.year. COD and BOD

occupied a high proportion of pollutant parameters,
which were 0.5 ton/ha.year and 0.26 ton/ha.year,
respectively. To estimate the pollutant load in the
future, two wastewater treatment scenarios were
taken into the consideration: as similar as the
current status (KB H) and according to A standard
(KB A). By 2025, the total pollutant load would
increase 2.1 times for KB H and 1.2 times for KB A.
The corresponding figures for 2030 would be 3.1
and 2.0 times, respectively, indicating many
pressures on the water quality. Accordingly, it is
necessary to continue studying and evaluating the
capacity of water sources for receiving wastewater,
to the create basis for water quality management in
particular and environmental management in
general.

Index Terms—waste water, pollutant load, surface water, water quality.
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