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Tom tat. Luu vuc hd (LVH) Pa Pen c6 y nghia rat quan trong ddi véi su phat trién kinh té - x& hoi (KT-
XH) trén dia ban tinh Ba Ria — Viing Tau (BR-VT). Bai nghién ciru nay nham muc dich danh gia chat luong
nu6c (CLN) toan bo LVH Dé Pen va xac dinh nguyén nhan gay 0 nhiém ngu0n nuGc mat, tir do dé xuat
cac gidi phap kiém soét 6 nhidm. Thong qua cac phuong phap: diéu tra phong van tai cac nguon thai; khao
sét, lay mau phan tich nugc mat va nudc thai; xay dung ban d6 CLN WQI; va tinh toan tai lugng 0 nhiém,
nhém nghién ciu da xac dinh ngudn thai chan nudi, nong nghiép va sinh hoat I1a cac ngudn thai chinh anh
hudéng dén méi trudng nuwéc mat LVH, diac biét vao mua mwa & céc chi tiéu TSS, COD, amoni, nitrit,
phosphat, coliform. Bén nguyén nhan gay 6 nhiém moéi truong chinh tai LVH dugc rit ra tir nghién cau
bao gom: & nhidm tiém tang tir hoat dong canh tac ndng nghiép; 6 nhidm tir hoat dong chin nudi; & nhidm
tir hoat dong sinh hoat dan cu, d thi; 6 nhim tiém tang tir nguon thai ndm ¢ tinh Bong Nai. Trén co s6 do,
nhom tac gia da dwa ra cac giai phap vé cdng nghé ciing nhu cac giai phap vé quan ly, chinh sach, quy
hoach dé giam thiéu cac van dé 0 nhiém méi truong trén LVH D4 Den.

Tur khoa: Chét lugng nuéc, ngudn 6 nhidm, kiém soat 6 nhiém, ho B4 Pen.

ASSESS WATER QUALITY IN DA DEN LAKE BASIN, IDENTIFY CAUSES OF
POLLUTION AND PROPOSE SOLUTIONS

Abstract. Da Den lake basin is very important for socio-economic development in Ba Ria - Vung Tau
province. This study aims to assess the water quality of the entire Da Den lake basin and determine the
causes of surface water pollution, from there proposing solutions to control pollution. Through methods:
survey and interview at waste sources; survey, take samples for analysis of surface water and wastewater;
develop water quality index map; and calculating the pollutant load, the research team identified livestock,
agricultural and domestic waste as the main sources of waste affecting the surface water environment of
the lake basin, especially in the rainy season in parameters TSS, COD, ammonium, nitrate, phosphate,
coliform. Four main causes of environmental pollution in the lake basin are drawn from the study, including
potential pollution from agricultural activities; pollution from livestock activities; pollution from residential
and urban activities; potential pollution from waste sources located in Dong Nai province. On that basis,
the authors have proposed technological solutions as well as management, policy, and planning solutions
to minimize environmental pollution problems in the Da Den lake basin.

Keywords: water quality, pollution sources, pollution control, Da Den lake

1. GIOI THIEU

Hb chira nuéc 1 cong trinh cd cac chire nang quan trong, chang han nhu cung cap ngu0n nuée udng, thay
loi, van Chuyen ngu nghiép, giai tri canh quan va san Xuat nang hr(yng ‘Tuy nhién, tat ca cac chirc nang nay
phu thudc vao CLN, dya trén sy can bing moi truong tot vé mat cac yéu td vat ly, hda hoc va sinh hoc cua
n6 [10]. CLN duoc coi la yéu té chinh anh hudng chinh dén stc khoe va bénh tat cho con ngudi. CLN mat
trong mot khu vy chiu anh huong 16n boi ca qué trinh ty nhién va cac ngudn 6 nhiém do con nguoi tao ra
[2]. Céc hoat dong ciia con ngudi chii yéu anh huong dén CLN mt thong qua 6 nhiém khi quyén, xa nudéc
thdi, str dung hoa chat ndng nghiép, bén canh viéc khai thac tai nguyén nudc ting 1én. Dleu nay da tao ra
&p luc Ion ddi voi hé sinh thai dudi nuac, dan dén giam CLN va da dang sinh hoc, mat méi trudng séng
guan trong va giam chét lugng cudc sdng chung cho ngudi dan dia phwong [5].

Ho P4 Pen c6 dién tich luu vuc 1a 149 km? bao gom 2 hd cap nudc khac nam trong luu vuc 13 hd Kim Long
va ho Ndi Nhan. Ho Da Pen ¢6 vai tro rat quan trong trong qué trinh phét trién kinh té - x& hoi cua tinh BR
- VT khi cung cap nuéc cong nghiép va sinh hoat cho tinh vai cong suat 110.000 m¥/ngay-dém, cap nudc
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tudi cho 1.903 ha dat nong nghiép doc bo trai song Dinh va hd tro tusi cho 870 ha lta Pong Xuan cua dap
Séng Xoai [6]. Tuy nhién, theo s6 liéu do dac cua Trung tam Quan tric Moi truong tinh BR-VT tai thoi
diém quan trac nam 2017 [9] CLN toan LVH Da Pen (céac sudi d6 vao hd va long ho) CLN vao mua mua
thap hon so véi mua kho va chi dap img dugc cho muc dich tudi tiéu. Vao mua mua, cac sudi thuong ngudn
h6 ¢ dau hiéu 6 nhidm Coliforms (sudi Chich, subi Séng Xoai), va 6 nhiém Nitrit, Fe (sudi S6ng Xoai),
riéng long ho cé dau hiéu 6 nhidm vé BOD, COD va Phospho, diéu nay ching té di c6 tac dong cua cac
nguon thai tir hoat dong phat trién kinh té x& hoi tai luu vuc anh huong dén CLN tai ho dac biét vao mia
mua.

Mot s tac gia ciing da nghién ctru v& 6 nhidm hd Pa Pen: Lé Viét Thing va Nguyén Hong Quén di st
dung mo6 hinh SWAT, Mike 21 dé mo phong va du bao CLN ciing nhu danh gia kha ning chiu tai caa hd,
tir 46 dé xuat mot sé giai phap dam bao ngudn cap nuéc sinh hoat [7]. Nguyén Thi Lé Hang d tién hanh
dé xuat mang ludi quan trac CLN hd D4 Den nham giam sat CLN mot céch h¢ thong theo khong gian va
thoi gian, som phat hi¢n nhiing biéu hién 6 nhidm ngudn nudc dé ¢ giai phap xu ly thich hgp [1]. Du vay,
cac nghién cau nay van chi tép trung danh gia tai khu vuc long hd, cac s6 liéu quan trac danh gia tai khu
VuC Cac sudi thuong ngudn, chi phan bo tai mot sé sudi (SUOI Song Xoai, sudi Chich, subi Cha Ring, sudi
Lup) chua rong khap tai toan bo cac sudi cua luu vuc, vi thé chua danh gia dugc mirc d6 anh huong cua
cac nguon thai ¢&én CLN mat toan LVH. Bai nghién ciru ndy tién hanh danh gia CLN cua toan b LVH Pa
Den (cac hd tryc thudc, toan bo sudi thugng nguon va long ho Ba Ben), xéc dinh nguyén nhan gay 6 nhiém
ngu0n nudc mit tir két qua didu tra ngudn thai trén LVH va dé xuat cac giai phap kiém soét. bay la co so
dé cac nha quan 1y dé ra cac chinh sach, ké hoach quan ly, gidm sat nhim dam bao an toan cp nudc tai
LVH b4 ben.

2. PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién cau i pONG NA,
Khu vuc nghién ctru 1a LVH D4 Den véi dién tich e
khoang 149km?, thuoc huyén Chau Puc va TX
Phl My -tinh BR-VT, dién tich luu vic phan Ion
nam & huyén Chau Duc.

LVH nam & khu vuc c6 @6 dbc thap, voi loai hinh

thd nhudng chi yéu 1a dat do bazan, dat xam bac
mau. Do d6 thich hop cho hoat dong canh tac néng
nghiép, dac biét 1a trong cay lau nam nhu: cao su,
ho tiéu, khoai mi, va cdy dn qua. Mat d6 dan sb tai [\

khu vuc kha thap, cac do thi khéng nhiéu va cé quy £ oy ‘9“ L
md nhé chu yéu Ia trung tim hanh chinh x4, thi

tran. Hoat dong kinh té chii yéu tai LVH la nong [\
nghiép (trdng trot, chin nudi), cac co s& san xuat |2
(CSSX ) rat it va nho lé. ‘

Ddi tugng nghién ctru: nudc mat sudi thwong nguon Hinh 1. So d6 vi tri khu vyc nghién ciu

va 3 hd cip nudc Pa Pen, Kim Long va Nui Nhan

thuoc LVH ba Den. Cac ngudn thai phat sinh luu lugng nuéc thai 210 m3/ngay dém trén LVH, cha yéu gom
ngudn diém: chin nudi heo, cac CSSX, chg, truong hoc va ngudn khong diém: sinh hoat va hoat dong néng
nghiép.

2.2. Vat liéu va phwong phap nghién ciu

2.2.1. Vit liéu nghién ciru:

Dit liéu can cho nghién ciru: Bo 47 phiéu diéu tra phong vén tai cac ngudn thai co luu lugng nudc thai >10
m3/ngay.dém trén LVH; Céc tai liéu vé quy hoach: sir dung dét; thay loi; nude dudi dat, cing vai cac tai liéu lign

quan dén diéu kién ty nhién va tai nguyén nudc mat trén dia ban tinh BR-VT; L6p ban d6 nén (dia gioi hanh chinh,

giao thong, thiy van) tir ban do quy hoach sir dung dat dén ndm 2020 cua tinh BR-VT; Str dung anh DEM (md
hinh sb do cao) do phan giai khong gian 30m duoc tai xudng tir trang: https://earthexplorer.usgs.gov cua cuc khao
sat dia cht Hoa Ky dé tao ranh gigi LVH.
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Céc cong cu phan mém chinh duoc st dung: phan mém Arcgis 10.2 dé tao ranh gisi LVH tir anh DEM; Phan mém
Mapinfo 12.5 tao ban d6 vi tri khu vic va ban @6 CLN WQI; Phan mém Microsolf Excel 2010 diing trong théng
ké va tinh toan s6 ligu.

2.2.2. Phwong phap nghién ciru:

(1). Phuong phdp diéu tra phéng van: Thuc hién khao sat, diéu tra thong tin cac nguon xa thai vao LVH
Da Pen c6 luu lugng >10 m¥/ngay.dém. Két qua da xac dinh dugc 47 nguon thai diém, trong d6 c6 1 CSSX
(dét may); 29 co sé chin nudi heo; 1 co s& chog; 16 trudng hoc. Cac thdng tin thu thap gom: Tén co sd,
nganh nghé, toa do xa thai, luu luong xa thai, tinh chat nudc thai, cdng nghé xu ly, bién phap bao vé moi
truong. ..

(2). Phiong phdp khao sét hién trirong, ldy mau phan tich:

Mau nuéc mat: khao sat ldy mau tai 23 vi tri vao mia kho (thang 01/2018) va mua mua (thang 7/2018).
Trong d6, 20 vi tri mau loai 1 phan tich cac chi tiéu: nhiét do, do duc, pH, DO, TSS, COD, BODs, amoni,
nitrite, nitrate, phosphat, sit, mangan, coliforms; 3 vi tri mau loai 2 (khu vyc 1ong hd) b sung thém céc chi
tiéu: chi, dong, crom, niken, k&m, arsen, thay ngan, cadimi, thuéc bao vé thuc vat (BVTV) clo hitu co,
thuéc BVTV phospho hitu co.

Mau nuéc thai: Khao sat va phan tich 24 mau co céc chi tiéu nudc thai phii hop véi dic trung nudc thai cia
cac nganh nghé, thoi gian tir thang 4/2018 — 7/2018.

Phuong phap thu mau: Ldy mau nuéc thai (TCVN 5999:1995 — ISO 5667-10-1992); ldy mau nudc séng
sudi (TCVN 6663-6:2008 — 1SO 5667-6-2005); bao quan va van chuyén mau (TCVN 6663-3:2008 — 1SO
5667-3-2003).

Phuong phép phan tich: Thuc hién theo hudng dan cua cac tiéu chuan quéc gia: TCVN 6492-2011, TCVN
6180-2996, theo SMEWW.

(3). Phirong phdp xir Iy sé liéu: St dung phan mém Excel 2010 dé xu ly va kiém tra cac s6 liéu, phan tich
phuong sai (ANOVA,...).

(4). Phwong phap danh gia CLN va xdy dung ban do:

CLN duoc danh gia qua ting thong sé riéng biét bang cach so sanh véi Quy chuan ky thuat qubc gia vé
CLN mat QCVN 08-MT:2015/BTNMT cot A..

Str dung phuong phap phan tich phuong sai (ANOVA) 2 yeu t6 dé danh gia tic dong cua yéu t6 thoi gian
(mua mua va mua kho) va yéu tb khong gian (khu vuc) dén CLN mit trén LVH P4 Pen, v6i muc y nghia
0,05. Bao gdm 6 khu vuc dugc phan chia nhu sau:

— Khu vuc hd Da Pen (HDPD) gom céc vi tri trong long hd Da Pen.

— Khu vuc sudi Song Xoai (SSX) gdbm cac vi tri nam trén sudi Sdng Xoai chay truc tiép vao hé Da Pen.
— Khu vuc subi Pa (SP) gdm céc vi tri nam trén subi Da va hd Kim Long cling véi cac sudi thuong nguon.
Dong chay cua khu vuc sudi Ba chay truc tiép vao suéi Séng Xoai.

— Khu vuyc sudi Cha Rang (SCR) gom céc vi tri nam trén sudi Cha Rang va sudi Lién Hiép, cac sudi nay
chay tryc tiép vao sudi Sng Xoai.

— Khu vyc sudi trung tam (STT) gém 3 subi nho 1a sudi Chich, sudi Com va subi Nhac chay tryc tiép vao
ho P4 Pen tai khu vuc trung tam.

— Khu vyc sudi hitu ngan (SHN) gom cac vi tri nam trén sudi Lap, ho NUi Nhan va kénh dan nuéc tir hd
Song Ray chay truc tiép vao ho Da Pen tai khu vuc hitu ngan cua ho.

Panh gia thong s6 CLN mit theo chi sé WQI; cong thic tinh gia tri WQI theo quyét dinh s6 879/QD-
TCMT ngay 01 thang 7 ndm 2011 cua Téng cuc M6i truong [8] nhu sau:

wQ
WQI = 106”{ 12 WQI, X = Z WQI, x WQL)Y/? (1)
Ung dung phan mém Mapinfo 12.5 xay dung ban do hién trang chét lugng ngudn nuéc trén LVH Da Pen
dua trén céc gia tri WQI da tinh toan.
(5). Phuong phap tinh toan tai hrong 6 nhiém:
Tai lugng & nhiém tir cAc nguon thai dwoc tinh toan theo cong thic:
W=CxQx10? (2)
Trong do:
— W: Tai lugng chiat 6 nhiém (kg/ngay)
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— Q: Luu luong nuéc thai (m3/ngay) tai cac nguon thai duoc thu thap tir phiéu diéu tra. i voi
lru Iugng nude thai sinh hoat dugc tinh bang 80% nhu cau str dung nudc dya trén dinh mirc
lwong nudc cap cho sb dan trén luu vuc.

— C: Nodng do cac chat gay 6 nhiém (mg/l) - Pugc tinh tir ndng d6 trung binh céc chit 6 nhidm tir
két qua phan tich nudc thai caa timng nguon thai.

Du luong hda chat BVTV dua vao hé théng sdng, sudi, hd duoc tinh bang cong thic:
T =Ti1xK A3)
Trong do:
— K: Hé sé rua trdi, c6 gia tri tir 0,1 — 0,25 [3];
— T1.Tong lugng hoa chat BVTV ton du trén dién tich dat canh tac ndng nghiép tai LVH (tin/nam).
Du lugng phén bén tir hoat dong canh tac ndng 1am nghiép:
P=Sxa (4)
Trong do:

— P: Du lugng hay tai lugng phan bén (tinh theo T-N; T-P) tir hoat dong canh tac néng 1am nghiép
dua vao cac thuy vuc (kg/ha/mam).

— a: Hé sé tai luong 6 nhiém theo Loehr et al. (1989) [4], v6i T-N = 1,48 kg/ha/nam; T-P = 40,85
kg/ha/nam.

3. KET QUA VA THAO LUAN

3.1. Hién trang CLN mat trén LVH Pa Den

3.1.1. Panh gia cac thong s6 hoa ly

Gié tri cAc théng s6 hoa 1y trong nudc mat LVH Da Pen dugc thé hién ¢ Bang 1. Trong o, gia tri pH trung
binh theo mua va theo 6 khu vuc thuéc LVH D4 Pen déu dat QCVN 08-MT:2015/BTNMT muc A; (6-
8,5). Tuy nhién, phan tich Anova cho thiy c6 su khéac biét mang y nghia vé mat thong ké ca theo mua (p =
0,03 < 0,05) va theo khu vuc (p = 0,04 < 0,05) cua gia tri pH. Hay, gia tri pH trong nuéc miat LVH Da Den
chiu sy anh hudng theo mua (thoi gian) va theo céc khu vyc (khdng gian) trén LVH.

Nong do TSS trong nuwéc mat LVH Pa Pen c6 dién bién gia ting tir mia khd sang mua mwa voi gia tri
trung binh lan luot 12 21 + 18 mg/L va 60 + 27 mg/L, so véi QCVN 08-MT:2015/BTNMT ¢ muia mua
khong dat cot A (30 mg/l). Theo khong gian, ndng do TSS khong dat QCVN 08-MT:2015/BTNMT cot A
tai 3 khu vuc STT, SCR va SSX véi gia tri lan luot 12 113 + 52 mg/L, 50 + 34 mg/L, 37 + 24 mg/L. Nong
d6 TSS cd gia tri cao vao mua mua dac biét 1a khu vuc STT nguyén nhan do vao mua mua lugng nudc mua
chay tran gay x6i mon, rira troi 16p dat mit va dé vao song sudi thugng ngudn 1am TSS ting, dic biét 14 tai
céc khu vyc it 16p pha bé mat. Phan tich Anova cho thiy khdng cé su khac biét mang y nghia thong ké (p >
0,05) & hai mua ciing nhu gitra cac khu vyc thuéc LVH Da Pen.

Do duc trong nudc miat LVH Pa Pen c6 tuong quan thuan véi ndng do TSS. Do d6 gié tri trung binh do
duc c6 dién bién gia ting tir mua kho sang mua mwa, dong thoi xét theo khong gian thi gia tri do duc cao
nhét tai khu vuc STT véi gia tri 112 + 55 NTU.

Nong d6 DO trung binh trong nuéc mit giira cac khu vuc thuoc LVH D4 Pen & ca 2 mua déu dat QCVN
08-MT:2015/BTNMT cot Az (5 mg/L). Xét theo thoi gian gira 2 mua, ndng d6 DO trung binh trong nudc
mit khong c6 su thay ddi dang ké va ciing khong c6 sy khac biét mang y nghia théng ké (p > 0,05). Xét
theo khong gian thi nong d6 DO dat gi4 tri thip nhat tai khu vuc SCR (5,12 + 0,99 mg/L), 5 khu vuc con
lai ndng d6 DO déu vuot 6 mg/L, phan tich Anova cho thay khong cé su khac biét mang ¥ nghia thong ké
gitra cac khu vuc trén LVH D4 DPen (p = 0,053 > 0,05).

Bang 1. Gia tri cac thong s6 héa 1y trong nuéc mat LVH Da Den®

Thongsé | HDD (n=5) |SSX (1=2)| SB(m=6) [SCR(=3)| > " SHN © | th + s (m=6)
(n=3) (n=4)
Kho | 8,16+0,17 | 7.9+0 | 7724028 | 7.22+01 | 7.914009 | 7.5+05 | 7,74+0.19
oH | Mua | 7.78044 | 75011 | 7,38£023 | 69014 | 7,39£000 | 7.60£021 | 7,44%02
T(Efz)s 7974031 | 7,7+006 | 7,55+ 0,26 | 7,06+ 012 | 7.65+0,09 | 7,6+0,36 |®7,59+0,20
Kho | 82 20+37 [8%5 12+5  |51+56  |9%4 21+18
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Thongsé | HPD (n=5)|SSX(=2)| SB(n=6) |[SCR(n=3)| ' SHN 1 ih + 5 (m=6)
(n=3) (n=4)
Tss | Mua | 2345 34 +10 9+4 88 + 63 174 + 48 31+32 60 + 27
(mg/L) TB+ S
(k=2)| 16 +4 37 +24 9+ 50 + 34 113 +52 20 + 18 41 + 23
Kho | 16+ 7 28 +20 11 + 18+8 61 + 41 13+6 25+ 15
DO ducl Mua | 46+ 14 87 +21 23+10 75+ 29 162 + 69 61 + 61 76 + 34
(NTU) 75+ s
(k=2)| 31+11 58 + 21 17+8 47 +19 112 +55 37+34 51 + 25
Khd | 6,69+054 |7,55+0,1 |7,04+055 |[503+1,13 |6,87+0,54 |6+1,13 6,53 + 0,67
DO | Mua | §72+024 |6,74+028 [687+06 |52+0,85 |554+159 |[642+147 |6,25+0,84
(mg/L)[TB+ S
(k=2)| 6,71+0,39 |7,15+0,19 |6,96 +0,58 |512+0,99 |621+1,07 [621+13 |6,39+0,76

Ghi cha: @Céc két qua & mdi 6 trong bang 1a gié tri thong s (pH, TSS...) trung binh cua cac vi tri thudc 6
khu vuc khao sat; S6 trong ngoc (n) chi sé vi tri tai 6 khu vuc; TB va th: 12 gia tri théng s trung binh cua
mdi cot (k = 2) va hang (m = 6); S va s: 1a do léch chuan; ®gié tri pH trung binh tong cong (twong tu ddi
V6i céc théng sb khac).

3.1.2. Panh gia mirc d§ 6 nhiém chét hiru co

Nong do COD trung binh trong nudc mat LVH Da Pen c6 xu hudng gia ting tir mia khd sang mua mua &
hau hét cac khu vuc véi gia tri trung binh lan luot 12 12 + 10 mg/L va 22 + 8 mg/L (vuot QCVN 08-
MT:2015/BTNMT c6t Az (15 mg/L)), ngoai trir hai khu vigc HDD va SSX ¢ ndng do COD giam nhe tir mia
kho sang miia mua, nguyén nhén tai hai khu vic nay vao mua khé Iuu Iwong dong chay thap din dén kha
nang lam sach kém, trong khi dé cac khu vuc con lai lugng nuwéc muwa chay tran vao miia mua cudn theo céc
chat & nhiém tir hoat dong ndng nghiép, chin nudi, sinh hoat vao song, subi thugng ngudn lam gia ting
nong do COD trong nudc mat. Gia tri COD & cac khu vuc hau hét chénh léch khong dang ké ngoai trir khu
vie SP (9 = 4 mg/L) véi gia tri déu dat quy chuan cho phép & ca hai mua, nguoc lai khu vue SSX 14 noi ¢o
nong d6 COD khong dat quy chuan & ca hai mia. Phan tich Anova cho thay khong c6 su khac biét mang y
nghia thng ké & 2 mua (p = 0,13 > 0,05), ciing nhu gitra cac khu vue trén luu vire (p = 0,76 > 0,05)

Nong do BODs trung binh trong nudc mat LVH P4 Pen khong c6 su khac biét mang y nghia thdng ké gitra
hai mua ciing nhu gitra cac khu vuc (p > 0,05). Xét theo mua nong d6 BODs c6 sy bién dong khong dang
ké ngoai trir khu vuc STT, day la cac sudi nho ngan nén co luu lugng nude vao mua mua kha 16n Cuon
theo céc chat 6 nhidm trén bé mat dat tir cac ngudn thai. So sanh véi QCVN 08-MT:2015/BTNMT thi ndng
d6 BODs trung binh tai cac khu vuc va gitra 2 mua déu dat chuan cot A, (6 mg/L).

Bang 2. Nong do 6 nhidm chit hiru co trong nudc miat LVH B4 Pen

Thong sé HDD (n=5)[SSX (1=2)| D (n=6) [sScCR=3)| STT | SHN i< m=s)
(n=3) (n=4)

Kho 18 +10 22 + 26 6+4 9+3 6+6 12+11 | 12+10
(CO/E) Mua 14+4 20+3 11+3 31+13 | 34+13 | 21+9 22+8
mg —

;Bis(k‘ 16+7 | 21+15 9+4 20+8 | 20410 | 17+10 | 17+9

Kho 4+2 5+6 1+1 3+2 142 2+3 3+3
BODs | Mura 3+2 3+1 Kph (<1) 6+2 8+3 4+3 4%2
(mg/L) " -

TB+ S(k

2) 4+2 4+4 1+1 5+2 5+3 3+3 4+3

3.1.3. Panh gia mirc d9 6 nhiém chéit dinh dudng

Nong d6 amoni trong nuéc mit LVH Da Pen c6 din bién gia ting tir mia kho sang mia mua véi gid tri
trung binh lan luot 12 0,32 + 0,29 mg/L va 0,87 + 0,79 mg/L, so voi QCVN 08-MT:2015/BTNMT thi ca
hai muia déu khong dat cot A, (0,3 mg/L). Theo khong gian, nong do amoni cao nhét va khong dat quy
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chuan tai bén khu vuc SCR, HDD, STT, SHN véi gi4 tri trung binh lan luot 12 1,37 + 1,32 mg/L, 0,69 +
0,67 mg/L, 0,58 £ 0,53 mg/L, 0,53 + 0,45 mg/L, trong d6 khu vyc SCR va SHN déu khong dat quy chuén
& ca hai mia. Phan tich Anova cho thdy khéng c6 su khac biét mang y nghia thong ké giita cac khu vuc
trén LVH (p = 0,07 > 0,05), tuy nhién c6 su khac biét gitta hai mua (p = 0,02 < 0,05).

Nong do nitrit trung binh trong nudc mat LVH D4 Pen khong ¢ sy khac biét mang y nghia thong ké (p >
0,05) gitra cac khu vuc, tuy nhién cé su khac biét giira hai mia voi p = 0,04 < 0,05. Vao mua mua ndng do
nitrit trung binh (0,22 + 0,11 mg/L) ¢6 xu hudng gia taing manh so vai mua khoé (0,05 + 0,04 mg/L) va
khong dat QCVN 08-MT:2015/BTNMT cot A2 (0,05 mg/L). Theo khdng gian, nong do nitrit khong dat
quy chuan tai hau hét céc subi thugng ngudn ciia ho P4 Pen ngoai trir khu vue SP, véi gid tri cao nhat tai
khu vige SCR 0,35 + 0,25 mg/L). Tuong tu nhu ndong d6 amoni thi khu vge SCR va SHN déu khong dat
quy chuan & ca hai mua.

Nong d6 nitrat trong nudc mat LVH D4 Pen c6 gia tri trung binh gia ting tir mia kho sang mia mua, va
dat gi4 tri cao nhat lan luot tai khu vuc SCR, SSX, STT, SHN, SP, HPD . So sanh véi QCVN 08-
MT:2015/BTNMT thi ndng do nitrat trung binh déu dat quy chuan cot Az (5 mg/L), ciing nhu khong co sy
khéc biét mang y nghia thong ké (p > 0,05) & 2 mlia va giira cac khu vuc thuoc LVH.

Nong d6 phosphat trung binh trong nuéc mat LVH P4 Pen khong c6 su khac biét mang y nghia thong ké
gitra cac khu vuc va gitra hai mua (p > 0,05). So sanh vai QCVN 08-MT:2015/BTNMT c6 3 khu vuc khdng
dat cot A2 (0,2 mg/L) 1a STT (0,83 + 0,58 mg/L), SCR (0,32 + 0,07 mg/L) va SSX (0,21 + 0,01 mg/L). Xét
theo mua thi ndng do phosphat c6 xu huéng gia ting manh tir miia kho sang mua mua, va khong dat quy
chuan & mua mua (0,39 + 0,25 mg/L), vao mua khé chi ¢ mot khu vuc vuot quy chuan cho phép tai SCR
(0,36 + 0,02 mg/L).

Bang 3. Nong do 6 nhiém chit dinh dudng trong nudc mat LVH P4 Pen

Théng s6 HDD (n=5)|SSX (1=2)|SD(n=6) SCRM=3) 1% |~ toxs(m=p)
- 017+ |01l+ |086% |027+ |033z |032%
" 0,15+01 | 015 0.06 0.87 0,06 0.48 0.29
A 02+ | 187z 073+ |087%
o) 122+123 | 0,3+0,13 | 0,19 176 089+1 | 041 0.79
Besk-2) 024+ |06+ |137t 058+ |053¢ |060¢%
* 0,60+0,67 | 0,14 0.13 132 053 0.45 0.54
- Kph 001+ |00+ 019t |00l |006% |005%
" (<0,01) | 0,01 0.01 0.13 0,02 0.09 0.04
Noy | ntua 019+ |002% |05l |041% 009+ |022¢%
) 0,1+0,03 | 005 0.04 0.37 0.06 0.12 011
BeSk-2 002+ | 035+ |021+ |008% |014%
* 0,05+0,02 | 0,1+0,03 | 0,03 0.25 0.04 0.11 0.08
- 133+ | 122% |13l |065% |1556% |104%
" 02+007 |0.28 0.82 0.88 0.33 105 057
Nos v 258+ | 126% | 373% |308% |L73z |215%
L) 0,53 +0,08 | 0,04 0.88 0.76 103 123 067
BSk-2) 196+ | 124+ | 252% |187% | 164z | 160%
* 0,37 40,08 | 0,16 0.85 0.82 0,68 114 0.62
- Kph 018+ | 007+ |036% [009% |012% |014%
(<0,04) | 001 0,07 0.02 0.11 0.15 0.06
P-POR [\ - Kph 023+ | 000+ |027% [157% |018% |039%
(mg/L) (<0,04) | 0,01 0,07 0.11 105 0.22 0.25
T Kph 021+ |008% 032t 083+ |015% |o027¢%
TB£SK=2)| 90a |o001 0,07 0,07 0,58 0.19 0.16

3.1.4. Panh gia mic dd 6 nhiém kim loai va cac chit déc hai

Nong d6 kim loai ning va cac chét doc hai trong cac miu nudc thuoc LVH D4 Pen nhu: As, Cd, Pb, Cr,
Hg, Xianua (CN-) déu c6 gia tri nho hoic ¢ ngudng khong phat hién, do d6 déu dat QCVN 08-
MT:2015/BTNMT cot A diing cho muc dich cdp nuéc sinh hoat. Biéu ndy chiing to su anh hudng tir nudc
thai caa cac nganh céng nghiép dén méi truong nudc mat LVH Da Pen 1a khong dang ké.
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Nong d¢ hoa chat BVTV géc Clo hitu co va Phospho hitu co trong nuéc mat LVH tai cac vi tri déu ¢ mirc
khong phét hién, do vay déu dat quy chuan cho phép cia QCVN 08-MT:2015/BTNMT cét A..
3.1.5. Panh gia mirc do 6 nhiém vi sinh

Bang 4. Nong do 6 nhiém vi sinh trong nuwéc mat LVH Da DPen

, = +
Thong sé HD’g)(n S8X(1=2) | SD(m=6) | SCR(=3) | r?lg) (ﬁ':'j) (trkr’];es‘)
-, 1175+ 1210+ |1518=<
Coliform 107+ 140 |1350+71  |1066 2633+ 1380 |2633 + 643 |1102  |734
T I e 1701 = 15400+ |5108+ 5719+
o) 606 2450+71  |1256 8267+ 9360 |18774  |5526  |5932
TB*S 1438 = 9017+  |3159% |3619%
k=2) |747+373 |1000+71 |1161 5450 + 5370|9709 3314 [3333

Nong d6 coliform trung binh trong nudc mat LVH Da Pen khong co su khac biét mang y nghia théng ké
(p > 0,05) giita 2 mua va giita cac khu vuc. Nong do coliform cé din bién gia ting tir mua khd sang mua
mua va khong dat QCVN 08-MT:2015/BTNMT cot A2 (5000 MPN/100 mL) ¢ mua mua (5719 £ 5932
MPN/100 mL). Xét theo khdng gian, nong do coliform vuot quy chuan so sanh tai khu vuc STT va SCR
Vai gia tri lan luot 14 (9017 + 9709 MPN/100 mL), (5450 + 5370 MPN/100 mL).
3.1.6. Ban @6 hién trang CLN mit LVH P4 Pen

CLN mat tai LVH Da Den c6 sy phan hoa theo khu vuc: (1) Déi véi khu vyc long hd Pa Pen CLN ¢
muc kha tt dap tng cho muc dich cAp nudc sinh hoat. (2) Dol Véi cac sudi ta ngan caa hd, CLN tai cac
khu vurc ¢6 su khac nhau phu thudc vao anh hudng tir cac ngudn thai trén khu vic: Khu vyc subi Ba CLN
rat tt do c6 it ngudn thai trén luu vuc; Khu vuc sudi Cha Ring va sudi Song Xoai, CLN ¢ muc 6 nhidgm
nhe do anh huong tir hoat ddng ndng nghiép va chin nudi trén luu vue. (3) PSi véi khu vuc sudi hitu ngan,
CLN con kha tét, tuy nhién c6 su 6 nhiém cuc b tai subi Lap (CLN 6 nhiém ¢ mirc trung binh) do chiu su
anh huong tir nuée thai sinh hoat do thi cua thi trin Ngai Giao va cac trnag trai chin nudi heo. (4) Béi véi
khu vuc cac sudi trung tam, CLN ¢ muc 6 nhidm ning do day 1a cac sudi ngan, doc dan dén nong do TSS
va dg dyc vao mua mua kha cao ciing nhu anh huong tur c4c hoat dong chan nuéi ho gia dinh nho 1é gan
cac suoi.
CLN trén LVH c6 xu huéng suy giam tir mua kho sang mua mua, dac biét suy giam manh tai cac subi Cha
Ring, sudi trung tdm (sudi Com, subi Nhac, sudi Chich) va sudi Lap. Nguyén nhan vao mua mua lugng
nuée mua chdy tran qua cac khu vuc trong trot, dan cu, dac biét 1a chan nudi theo quy mé hd gia dinh gan
cac song sudi, kéo theo céc chat 6 nhlem trén bé mat d6 vao thuy vuc dan dén gia ting nong do cac chat &
nhiém trong nuéc mat, tir d6 giam chi sé CLN so véi maa khé.
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Bang 5. Két qua tinh toan WQI tai cac
khu vuc trén LVH D4 Den

Khu | ky | WQI| Wel| wal
vac | Hiey | Mua | mua - ca
kho mua nam

M1 | 100 | 89 95

M2 92 78 85
HDPD | M3 91 80 86
M4 97 81 89

M5 86 81 84

M6 67 62 65

SSX Mz T 96 73 85
M14 | 96 93 95
M16 | 97 88 93
M20 | 99 93 96

N VT T 87 92
M22 | 98 93 96
M23 | 96 96 96
M13 | 82 81 82
SCR [ M15 | a1 32 62
M17 | 76 4 40

M7 20 3 12

STT | M8 86 19 53
M9 86 15 51

M10 | 96 49 73
M1l [ 94 94 94
SHN MV 77 13 45
M19 | 98 90 94
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Hinh 2. Ban d6 hién trang CLN LVH Da Pen

3.2. Nguyén nhan gay 6 nhiém CLN LVH P4 Pen

3.2.1.Panh gi4 hién trang cac ngudn xa thai trén LVH
(1) Nong dé céc chi tiéu 6 nhiém
Nong do cé&c théng sé & nhidm trong nudc thai tir nguon thai chan nudi heo trén LVH Da Pen c6 gié tri 6
nhidm khé cao dic biét tai cac chi tiéu TSS, COD, BODs, Tong N, coliform vuot rat nhiéu lan so véi QCVN
62-MT:2016/BNTMT cot A. Di v6i nudc thai sinh hoat d6 thi ndng d6 cac thdng sé 6 nhidm vuot QCVN
14-2008/BNTMT cot A & cac chi tieu BODs, Amoni va Coliform. Nganh nghé dét may véi mot co sé san
Xuat trén LVH c6 céc thdng s6 6 nhiém trong nudc thai kha thap va déu dat QCVN 40-2011/BNTMT cot A.

Bang 6. Nong do cac chi tiéu 6 nhidm trong nudc thai ciia cac ngudn thai trén LVH D4 Pen

Nong do thong sb 6 nhigm (mg/L)
STT| Loaihinh ["TSS | COD | BODs |TéngN| Amoni | Nitrat |Phosphat| Coliforms
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) |(MPN/100 mL)
. 173+ | 0,97 1,03 % 119.000 £
1 |[Sinhhoat [40+24 - 75 + 68 - 111 1,27 1,07 49 395
2 |Dét may 7 32 14 - - - - -
Chén nuo6i 1.607 £ 232 + 1.698.600 *
3 |heo 177270 " 31 1102466 "p9 | - ] ] 2.009.732

(2). Lueu lwong Va tai heong 6 nhiém

Bang 7. Luu lugng va tai lwong cac chi tiéu 6 nhidm cua cac ngudn thai

Luu Tai lwong céc thong sé 6 nhidm (tAn/nam)
Théng s6 1‘§‘~’“9 o . ) Du luong
(m’ngdy | TSS | COD | BODs | Amoni |Nitrat|Téng N|Phosphat| Téng P thude
-dém) BVTV
Chin nudi heo 717 38,7 | 2631 | 1251 - - | 50,5 - 12,0 -
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CSSX 500 13 | 58 2,6 - ; ) } ) -
Trudng hoc 331 4.4 - 6,5 2,0 0,1 - 0,3 - -
Cho 22 0,6 1,9 1,0 0,2 0,2 - - - j
Sinh hoat 33.850 | 28,9 - 43,1 13,4 0,5 - 2,1 - -

Hoatni?l?égpnéng i} - - - - - 17,4 - 476,2 0,9

Ghi chi: Ngudn diém (chan nudi heo, CSSX, trudng hoc, chg) chi tinh cic co s¢ c6 luu luong >10
m3/ngay.dém

Céc nguon thai anh huong dén CLN LVH P4 Pen bao gom: ngudn diém (chin nudi heo, CSSX, truong
hoc, chg) va nguon khong diém (sinh hoat va hoat dong ndng nghiép). Hoat dong chin nuéi heo 1a nguon
diém phat sinh luu lwong nudce thai 1on nhat vao luu vuc véi 717 m¥/ngay.dém, gap khoang 1,4 1an so voi
lru lwong nudce thai tir nguén CSSX (dét may), tuy nhién ddi véi nudc thai tir nguon thai CSSX cua co so
dét may trén LVH duoc xa thai vao ha luu hd P4 Pen, do d6 sy anh huong tir ngudn thai ndy dén CLN trén
LVH la khong dang ké. Pdi véi nguon khong diém bao gom: lwong nudc thai phat sinh tir hoat dong sinh
hoat ciia nguoi dan vao khoang 33.850 m*/ngay.dém gap rat nhiéu lan (47 1an) so voi hoat dong chan nui,
ngoai ra hoat dong ndng nghiép trén luu vyuc da phat sinh lugng phan bon, thuéc BVTV ton du trong dat,
luong ton du nay s& duoc dua vao luu vuc song, sudi vao mua mua khi lugng nuéc chay tran qua bé mat
dat, lam gia ting tai luong nito tong, phospho tong va du lugng thuéc BVTV trong nuéc. Ngoai ra, c6 thé
xét dén 6 nhidm tidm tang tir khu xtr Iy chét thai tap trung Thién Phudc thudc huyén Cam MY, tinhDéng Nai
¢6 nguy co anh huong dén sudi Cha Ring thuong ngudn hd Ba Pen.

Mic du ¢6 lwu lwong nudc thai 16n, tuy nhién tai luong 6 nhiém phat sinh ciia ngudn thai sinh hoat lai thip
hon so v6i nguon thai chan nudi heo va hoat dong ndng nghiép. Piéu nay ching to hoat dong chian nudi va
ndng nghiép 1a nhitng nguén thai chinh anh hudng dén CLN LVH D4 Pen. Con dbi vai ngudn thai sinh
hoat anh hudng & mirc do cuc bo tai cac vi tri song, sudi tiép nhan nudce thai dé thi va khu dan cu trén LVH
nhu: sudi Lap tiép nhan nuéc thai tir khu d6 thi Ngai Giao.

(3). Hién trang XLNT va mize dé ddp img quy chudn cho phép

§§ E— - wow
— - Q = = = O 0
X .z Xe | 8& g B Trudng hoc
ESEl B2 g =y B CSSX
Ne) <0 o £ < :8 .
S) O ¥ T v, 3@ Chin nudi heo
Hién trang HTXLNT | Hiéu qua xu ly

Hinh 3. Hién trang XLNT va mic d6 dap wng ciia nuée thai tir cac ngudn thai

Hinh 3 cho thiy budc dau cac co s¢ dd quan tdm dau tu cho cong trinh XLNT, tuy nhién chi & mic so bo:
chan nudi (90%), trudng hoc (100%). Ngoai ra, mot s6 nhom nganh da chu trong dau tu hé thdng xu ly
nudce thai (HTXLNT) hoan chinh nhu: CSSX dét may (100%). Ngoai trir & nguon thai chg khong c6 co so
dau tw HTXLNT.

Mac du cac nguén thdi & cac nhom nganh da c6 quan tam dau tu cho cong trinh XLNT, tuy nhién mirc d6
dap tng quy Chuan nudc thai loai A con khé thap: chian nuéi (0%), cho - truong hoc (0%). Do d6, cac co
SO can nang cap xay dyng HTXLNT hoan chinh va kiém tra van hanh thuong xuyén HTXLNT nham dat
quy chuan cho phép.

(4). Phan logi céc hinh thizc xa thai theo nguon tiép nhdn cua céc nguon thdi
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Hinh 4. S6 lwgng cac hinh thirc xa thai ciia cac ngudn thai

Trén LVH D4 Den ¢6 hai loai hinh xa thi chinh la xa thai truc tiép vao song subi va ty tharn dat hoic trong
ao chira, ham tu hoai. Hién tai chi c6 3/47 ngudn thai xa thai truc tlep ra sdng, sudi bao gom: nhom truong
hoc, chg va CSSX, tuy nhién nhdm CSSX xa thai vao ha luu ciia hd Pa Pen, vi vay khong anh huong dén
CLN LVH.
3.2.2. Xac dinh cac nguyén nhan gay 6 nhiém CLN LVH
Tir nhitng d4nh gia & phan trén c6 thé thiy cac nguyén nhan gay 6 nhiém chinh can giai quyét dé giam thiéu
va kiém soat 6 nhiém moi truong nuéc tai LVH D4 Pen theo thir ty wu tién nhu sau:
(1) O nhiém tiem tang tir hoar déng canh tac nong nghiép: Du lugng phan bon, thuéc BVTV va bao bi
thudc BVTV tai khu canh tac néng nghiép doc céc song sudi thuong ngudn LVH.
(2) © nhiém tir hoat dong chéin nudi trén LVH: Nudc thai chin nudi tir cac trang trai/gia trai/ho gia dinh
chua duoc xir Iy dat quy chuan cho phép. Mot sé co sé chin nudi khong dap wng khoang cach an toan dén
nguon cap nudc sinh hoat.
(3) O nhiém tir hoat dgng sinh hoat dén cu, d6 thi trén LVH: Nudc thai sinh hoat tir khu do thi Ngai Giao,
d6 thi Kim Long chwa dugc thu gom xtr ly tap trung d6 ra sudi Lap thudc thuong ngudn hd Ba Pen.
(4) O nhiém tiém tang tir nguon thai nam ¢ tinh Pong Nai: nguy co anh huong tiém tang tir khu xur ly chat
thai Thién Phuéc thuge huyén Cam My, tinh Pong Nai dén CLN sudi Cha Rang thuong nguon hd Da Den.
3.3. Cé4c giai phap giam thiéu kiém soét 6 nhiém méi truwong nuéc
V6i nhitng nguyén nhan gay 0 nhiém méi truong di néu ra thi mot sé giai phap chinh yéu dé giam thiéu 6
nhiém va kiém soat anh huong dén CLN LVH D4 Pen dugc dé xuat nhu sau:
(1) Péi véi 6 nhiém tiem tang tir hoar déng canh tac ndng nghiép:
- Tiép tuc tuyén truyén phd bién kién thuc va thyc hién céc giai phap canh tac ndng nghiép bén viing.
- Thuc hién chuong trinh thu gom, van chuyén va xir ly bao géi thudc bao vé thuc vat; thu gom xu ly rac
thai sinh hoat.
- Trong ring trong hanh lang an toan caa hd B4 Pen, ho Kim Long va hd Nui Nhan; ting cuong trdng ring,
bao vé rimg dau nguon.
(2) Dai véi 6 nhiém tir hoat dong chin nudi trén LVH:
- Dau tu cong trinh xir Iy méi truong cho cac co s chwa dau tu, ddi véi cac co s khong dam bao quy chuin
can cai tao hé thong x ly.
- Giam sét chat ché cac co sé khong dap tng khoang cach dén nguon cap nudc. Y&u cau co sé gan camera
giam soat hoat dong xa thai va xu 1y nuéc thai ciing nhu truyén dir lieu vé S TNMT.
- Tiép tuc tuyén truyén cac giai phap xir Iy chét thai chan nudi, cac giai phap chin nudi bén viing, an toan
sinh hoc; nang cao nhan thirc cong dong ve BVMT
- Tiép tuc tang cuong cong tac thanh kiém tra viéc chap hanh phap luat vé BVMT
- Khong cap phép dau tu cac nganh nghé khong thu hat dau tu vao ving bao vé ho chira.

- Quan trac tu ddong CLN hd D4 Den.
(3) Pdi véi 6 nhiém tir hoat déng sinh hoat ddn cu, dé thi trén LVH:
- S6m dau tu hoan thién hé thong thu gom nuéc thai do thi tai do thi Ngii Giao, Kim Long va xay dung
tram XLNT tap trung trudc khi xa thai vao ngudn tiép nhan.
- Pau tw HTXLNT cho trung tim thuong mai Ngai Giao.
(4) Péivéi 6 nhiém tiem tang tir nguon thai nam ¢ tinh Pong Nai:
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- Tang cuong su hop tac véi tinh Pong Nai trong cong tac BVMT cac CSSX, kinh doanh, dich vy va nong
nghiép. ’

- Quan trac ty dong CLN suo6i Cha Rang gira 2 tinh. ) ) . .

- Nang cap quy che BVMT gitra hai tinh thanh quy che cap tinh. Thong nhat véi tinh Bong Nai vé cac
nganh nghe khong cap phép dau tu vao ving bao vé ho chira LVH Pa Pen thudc tinh Bong Nai.

4. KET LUAN

CLN LVH ba Pen c6 xu hudng gia taing manh vao mua mua thé hién & céac chi tieu TSS, COD, amoni,
nitrit, phosphat, coliform. Muc do 6 nhiém cao tai cac khu vuc sudi trung tdm, subi Cha Rang va subi Lap.
Phan tich Anova cho thiy c6 sy khac biét mang y nghia thong ké (p < 0,05) giita hai mua ¢ cac chi tiéu pH,
d6 duc, amoni, nitrit, d6ng thoi su khac biét mang y nghia thong ké gitra cac khu vuc chi thé hién ¢ chi tiéu
pH.

Hoat dong chin nudi, canh tac néng nghiép va sinh hoat 1a nhitng ngudn thai chinh anh huéng dén CLN tai
cac subi, ho trén luu vuc, dac biét 1a vao mua mua khi luong nude mua chay tran cudn theo cac chat 6
nhiém tir cac ngudn thai nay do vao thity vuc. Biéu nay thé hién & luu lugng nudc thai tir ngudn diém phat
sinh 16n nhét vao luu vuc khoang 717 m¥/ngay.dém tai cac co s chin nudi heo (chi tinh cac co s& ¢6 luu
lwong >10 m3/ngay.dém). Trong khi d6, udc tinh luu lwong nudc thai tir ngudn khong diém sinh hoat vao
khoang 33.850 m*/ngay.dém. Mt khac, tai lugng tong Phospho (P) phét sinh I¢n nhat trén LVH vao khoang
476,2 tin/nam & hoat dong canh tac ndng nghiép, chua ke 0,9 tan/nam du luong thuéc BVTV phét sinh ter
hoat dong nay. Bén canh do, 0 nhiém tiém tang tur nguon thai nim ¢ tinh Pong Nai dén LVH ciing 1 van
dé can quan tam suy xét. Tur nhiing nnguyén nhan 6 nhiém anh huéng den CLN LVH duogc néu ra, nhom
nghién ctru da dua ra cac giai phap vé cdng nghé, ciing nhu cac giai phap vé quan ly, chinh sach, quy hoach
dé giam thiéu cac van dé 6 nhiém moi trudng trén LVH D4 Den.

LOI CAM ON
Nghién ctru nay dugc tai tro boi S¢ Tai nguyén va Méi truong tinh BR - VT trong khudn kho Du &n “Bao
vé moi truong cac ho chira nude sinh hoat trén dia ban tinh BR - VT ”.
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