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Tém tit: Qua trinh phat trién kinh té - xa hoi cta tinh Binh Thuan da khai thac nguén nudc
mit cung cap cho sinh hoat, san xuat cong nong nghiép, nudi tréng thuy san, du lich. Luu
luong nudce thai tir cae khu dan cu, khu cong nghiép, trang trai chan nudi, xi nghi¢p ché bién
thily san...chwa qua xir 1y, hodc c6 xir Iy nhung chua dat tiéu chuan x4 thai vao céac luu vuc
s6ng chinh tinh Binh Thuan, 1a nguyén nhan 1am cho nudc song bi 6 nhidm. Két qua phan
tich chét luong nude cua 7 luu vye song chinh: (i) song Long Song, (ii) song Luy, (iii) song
Cai Phan Thiét, (iv) song Ca Ty, (v) song Phan, (vi) song Dinh va (vii) song La Nga cho
thay hau hét cac vi tri Idy miu phén tich déu bi 6 nhiém cac chi tiéu NH4*, Fe, DO, BODs,
NO2’, CN-, As,..mic do khac nhau, vuot qua gi6i han quy dinh theo QCVN
08:2023/ BTN MT. Dong thoi, nghién ctru dé xuét cac giai phap tién dé cho muc tiéu phat
trién bén viing ngudn nudc, hoan thién cac cong trinh thuy loi, bdo vé cac ao ho tu
nhién...Lua chon dé xuat cong nghé phu hop, dién hinh cho xir Iy nudc thai tir cac hoat
dong kinh t& khac nhau. Nudc sau xir Iy dat QCVN 08:2023/BTNMT cho timg loai hinh
nudc thai, gop phan bao vé va phat trién ngudn nude cac song chinh tinh Binh Thuén.

Tur khoa: Cong ngh¢ phu hop xur ly nude thai; Khai thac sir dung nude mat; Luu vyc song
chinh Binh Thuan; Phat trién nguon nuéc; O nhiém nudc mit.

1. Mé dau

Tinh Binh Thudn c¢6 88 luu vue song [1, 2], trong do, ¢6 7 luu vuc séng chinh gdm: séng
Long Song, song Luy, song Cai Phan Thiét, song Ca Ty, song Phan, song Dinh va song La
Nga, voi tong dién tich luu vyc khoang trén 5000 km? (Hinh 1). Cac séng c6 dic diém chung
1a ngan, ddc, mat 46 mang ludi thua thot. Tai nguyén nudc mat, theo “Quy hoach phat trién
thuy loi tinh Binh Thuan giai doan 2011-2020 tam nhin 20307, téng lugng nude tai chd trén
cac luu vuc song chinh trong tinh hién vao khoang 4.439,9 triéu m*/nam, phan bd theo céc
luu vuc: sdng Long Song (72,85 triéu m®/nam), song Lity (232,8 triéu m®nam), song Cai
Phan Thiét (433,84 triéu m®/nam), sdng Ca Ty (348,78 triéu m®nam), sdng Phan (157,14
triéu m/nam), séng Dinh (245,8 triéu m3/nam) va song La Nga (1948,7 triéu m®/nam) [3, 4].
Ngoai ra, tinh Binh Thudn dé va dang trién khai mot sO du an chuyen nudc gitra cac luu vuc
song, nham dap tmg ngudn nude cho muc tiéu phat trién kinh té - x4 hoi cua tinh. Hién nay,
viéc bdo v¢ tai nguyén nudc trén dia ban tinh Binh Thuan dang tirng budc dugc chu trong,
tuy nhién, viéc thyc hién cac cong tac bao v¢ tai nguyén nude con han ché va chua dap ung
dung véi tinh hinh thuce té, tinh trang 6 nhiém, suy thoai, can kiét nguon nuoce van chua duoc
duogc kiém soat chit ché. Theo Luat Tai nguyén nudc 2023: Phat trién ngudn nude 1a bién
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phap nham nang cao kha ning giit nudc, tich trit nudc, dan nudc, chuyén nude, khai thac, sir
dung bén vitng va nang cao gia trj tai nguyén nudc [5, 6].

Xt 1y nudc thai dat tiéu chuan trude khi X vao nguon tiép nhan 14 can thiét va bit budc.
Theo do, cong nghé xur ly nude thai phu hop, t61 wu c6 tac dung thuc day viéc cai thién chat
luong nude, giip giam thiéu t6i da ham luong cac chat doc hai thai ra méi truong nudc mit
dé co thé tai st dung va khong gay 6 nhiém. Céc coéng doan cta cac hé thdng xir Iy nude thai
pho bién nhét hién nay bao gom. Diéu luu va trung hoa; Keo ty, tao bong can va Kkét tha;
Tuyén ndi; X Iy sinh hoc hiéu khi; Léng, Xtr Iy bac cao (Hap phy, trao ddi ion, loc mang...).
[7, 8]. Su phat trién cua khu vuc ludn dién ra di kém véi hoat dong ting truong kinh té, gia
tang dan s6 va sy do thi hoa, ma hau qua tuong ng la: Sy gia tang nhu cau vé nang luong,
khai thac tai nguyén, nhan lyc, co s ha tang; Su gia ting khong dong deu vé kinh té, thu
nhép, trinh d§ van hda, khoa hoc. Song song vdi qua trinh phat trién kinh té xa hoi, cac luu
vuc song chinh da va dang chiu strc ép vé nhiéu mit. Do vay, dé phat trién ngudn nudc bén
virng doi hoi phai nghién ctru toan bd cac luu vyce song chinh tinh Binh Thuén [9, 10].

Nghién ciru nay s€ cung cap céac thong tin dir liéu can thiét 1a co s¢ khoa hoc gop phan
quy hoach cac nguén thai d6 vao cac luu vuc song trén dia ban tinh Binh Thuan mot cach
hop ly, dé ra nhirng bién phap can thi¢p, xur ly dé tranh su qua tai caa cac dong sdng - nguyén
nhan co ban dan dén 6 nhiém moi trudng nudc cac luu vuc song tinh Binh Thuan. Bén canh
d6, can thiét phai c6 hé thong xtr 1y nudc thai cac ngudn phat sinh tir khu dan cu, khu vuc
san xuét trén toan luu vyuc va dé xuat nhitng cong nghé xir Iy pht hop cho timg muc dich st
dung, ddc biét la phai tuan hoan tai st dung phuc vu cho muc dich phat trién kinh té xa hoi.
Két qua nghién ctru la co s6 dé dua ra cac giai phap cong ngh¢ xu Iy nuoc thai nham bao vé,
phat trién ngudn nude trong khu vuc theo hudng phat trién bén ving.

2. Phuwong phap nghién ciru

2.1. Vi tri cdc luu viee song chinh thudc tinh Binh Thudn
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Hinh 1. Ban dd lwu vic song chinh tinh Binh Thuan [1].

2.2. Khao sat, diéu tra, thu thap thong tin dir liéu vé khai théc sir dung nuoc, hoat dong
kinh té - xa hoi, chat thai tw dat lién

Tién hanh diéu tra, thu thap thong tin dir liéu vé tinh hinh khai thac str dung nuéc cac
luu vuc song, hoat dong kinh t€ xa hoi, nudce thai tir dat lien thong qua cac tai liéu lién quan
dén vung nghién ctru tai tinh Binh Thudn; Cac tai liéu, tu li€u, két qua dicu tra cua nghién
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ctru dugc phén tich va téng hop cac thong tin can thiét 1ién quan dén hoat dong san xuét, kinh
doanh, dich vu c6 phat sinh nudc thai, dé c6 co sé danh gia mac do 6 nhiém, kha nang ti€p
nhén nudc thai tir cac hoat dong xa thai.

2.3. Phwong phdp ldy mdu va bdo qudn mau

Mau nuéc mit duge 1y theo TCVN 6663-6:2018 “Hudng din 14y mau nudc sdng va
sudi”. Str dung céac binh polyetylen, polypropylene hoic polycacbonat 1000 ml dé 1y mAu,
khi 14y mau dé phan tich vi sinh vat str dung cac binh thity tinh c6 mau tdi da khi tring, mdi
binh 1ay khoang 250 ml. MAu nuéc sau khi 14y, bao quan va luu gitt theo TCVN 6663-6:2018
[11].

2.4. Phirong phdp phdn tich cdc chi tiéu chdt hrong nuée

Nghién ctru tién hanh phan tich cac chi tiéu: pH, NO3, NO2, NH4*, sit tong, DO, TSS,
BODs, As, CN’, P-PO4. Phuong phdp phan tich cac chi tiéu dugc thuc hién dua theo hudng
dan quy dinh tai Thong tu 10/2021/TT-BTNMT [12—13]; so sanh két qua phén tich chat
lugng nude voi QCVN 08:2023/BTNMT [14], QCVN 40:2021/BTNMT [15], QCVN
28:2010/BTNMT [16], QCVN 14:2015/BTNMT [17], QCVN 11:2015/BTNMT [18],
QCVN 62:2021/BTNMT [19]. Cac mau nudc duge phan tich tai Phong phan tich thi nghiém
Nation Lab (VLAT 1-1.0517; ISO/IEC 17025.2017).

2.5. Phirong phdp phdn tich thong ké

Thu thap, ké thtra c6 chon loc céc tai li€u, tu liu va két qua cua cac cong trinh nghién
clru trong nude va quoc té lién quan dén cac ndi dung nghién ctru.

3. Két qua nghién ctru va thiao luin

3.1. Khai théc sir dung nguon nwée cdc heu vee sdng chinh tinh Binh Thudn

Két qua khao sat, diéu tra, thong ké hién trang khai thac, sur dung nudce va xa nude thai
vao ngudn nudc trén dia ban tinh Binh Thudn dén nam 2023 cho thay c6 121.903 cong trinh
khai thac sir dung nudc gdm: 9.757 cong trinh khai thac sir dung nudc mat voi luu luong
nude mat 13 6.146.589 m*/ngay (chiém 8%); 112.146 cong trinh khai thac sir dung nudc dudi
dat (chiém 92%). Tong luu lugng nude khai thac trén toan tinh khoang 6,274 triéu m®/ngay,
trong d6: luu lugng nude dudi dat 118 nghin m®ngay (chiém 2%); luu lugng nudc mua,
nudc mat khoang 6,154 triéu m®/ngay (chiém 98%) [20]. Cac muc dich chinh sir dung nudce
bao gdm: nude cho sinh hoat, phuc vu san xuat nong nghiép, san xudt cong nghiép, nuoi
trong thuy san véi s6 luong cong trinh va luu lwong khai thac nhu Bang 1.

Bang 1. S6 cong trinh va luu lwong khai thac sir dung nude trén dia ban tinh Binh Thuan.

A A Téng luu Ngudn nwéc mit
S cong lwgng khai S6 co Luul
STT Muc dich sir dung nuée trinh ng >0 cong uu fuong
e thac trinh khai khai thac
khai thac P h !
(m°/ngay) thac (m3ngay)
1 Cép cho sinh hoat 106.892 106.869 7.735 42.274
2 Phuc vu san xuit nong nghiép 7.455 6.120.000 264 6.095.000
3 Phuc vu san xuit cong nghiép 1.397 21.606 224 3.457
4 Nubi trong thuy san 295 6.400 53 1.149
5 Nuéc cap cho du lich, dich vu 497 8.897 161 1.860
6 Nudc cép cho dich vu khac 5.367 10.469 1.320 2.849

Tong 121.903 6.274.241 9.757 6.146.589
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Téng luu lugng khai thac khoang 106.869 m®/ngay, trong d6 st dung nudce cho sinh hoat
d6 thi chu yéu tir ngudn nude mit (khoang 70%). C6 32,7 nghin cdng trinh khai thac nudc
cho sinh hoat d6 thi, tong lwu lugng khai thac khoang 61 nghin m®/ngay. Khai thac nuéc phuc
vu san xuit néng nghiép, toan tinh c6 khoang 7.455 cong trinh khai thac, trong d6 nuwdc mat
¢ 264 cdng trinh, voi luu lwong khai thac 6,095 triéu m®/ngay, chiém 99,6% tong luong
nudc khai thac cho nong nghiép. Nhin chung, nudc tudi cho nong nghiép chu yéu duoc khai
thac tur ngudn nudc mat thong qua cac hé thong thuy loi. Nudc dudi dat chi chiém mot phan
rat nho, chil yéu dung dé cung cip nude tudi mot vai loai cdy nhu Thanh Long, tao va rau
mau khu vyc phan tan.

Toan tinh c6 khoang 1.397 cong trinh khai thac nude cho san xudt cong nghiép (224
cong trinh khai thac nude mat (16%) va 1.173 cong trinh khai thac nude dudi dat (84%) téng
50 cong trinh). S6 co s cong nghiép tap trung chu yéu vio cong nghiép ché bién, chiém toi
93,6% s0 co ¢ (trong d6 nganh ché bién nong - 1am - hai san chiém 51%). Khai thac nudgce
phuc vu san xuit cong nghiép trén dia ban tinh chu yéu duoc lay tir nguon nude dudi dat.
Luong nude khai thac, sir dung tong cong khoang 21.606 m3/ngay, tuong duong voi khoang
7,7 triéu m®/nam (trong d6: tai cac co so san xuat phan tan khoang 7,1 triéu m®/nam (96,6%);
tai cac khu cong nghiép khoang 0,2 triéu m®nim (3, 3%); cac lang nghé khoang 396 m®niam
(0,1%). Dbi v6i hoat dong khai thac nude cho nudi trong thuy san: c6 53 cong trinh khai théac
nudc mit va 242 cong trinh khai thac nudc dudi dat. Tong lugng nudc khai thac dat khoang
6,4 nghin m®/ngay.

Nudc sir dung trong du lich, dich vy vé6i tong luu luong khai thac khoang 8.897m®/ngay.
Trong d6, c6 161 cong trinh sir dung ngudn nude mit véi luu lwong khoang 1.860 m®/ngay,
con lai d6i véi dich vu khac, toan tinh c6 khoang 5.367 cong trinh khai thac ngudén nudc véi
tong luu lugng khai thac khoang 10.469 m¥/ngay, trong d6 c6 1320 cong trinh sir dung ngudn
nude mat voi luu lugng khoang 2.849 m3/ngay. Luu luong khai thac 16n nhat ¢ huyén Bic
Binh, Buc Linh va Tuy Phong [21].

Luu luong khai thac nude mat (m3/ngay)
7000000 6095000
6000000
5000000
4000000
3000000
2000000
1000000 42974
. 4z2ma 3457 1149 1§§ 2849
Cép cho sinh Phup vu san Phug vusan  Nuditrdng Nudc cdp cho Nude cip cho
hoat xuat nong xuat cong thuy san du lich, dich  dich vu khéac
nghiép nghiép vu

Hinh 2. Luu lugng khai thac nu6ge mat ing vGi cac muc dich st dung.

3.2. Nguoén phdt sinh nude thdi tc déng dén chat lwong nwde cdce séng chinh tinh Binh Thudn
Cac nguén phat sinh nudc thai trén cac luu vuc song tir cac KCN/CCN tap trung, cac co

sO cong nghiép nam phan tdn nhu chan nuoi tap trung; nuoi trong san; san xuat tiéu thu cong

nghiép va mot so loai hinh san xuat cong nghié€p khac; khu du lich, va bénh vién (Bang 2).
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Bing 2. Ngudn phat sinh nudc thai 6 vao cac luu vue song.

Luu vuc

Nguon phat sinh nuée thai

Sdéng Long Séng

Séng Liy

S6ng Cai Phan Thiét

Séng Ca Ty

Séng Phan

Soéng Dinh

Soéng La Nga

Nguon nudc thai tir Cong ty du lich; Cong ty may mic, va bénh vién tap trung
tai Thi tran Lién Huong, xa Phu Lac, xa Binh Thanh.

Tir co s¢ san xuat bun); Cac hoat dong san xuat cong nghiép: san xuat ché bién
hat dua, san xuat tinh bdt mi, vat liéu xay dung (gach men Ceramic), san xuat
bao bi gidy, ché bién thily san va bénh vién.

Hoat dong chu yéu la cac trang trai chin nudi heo; Cac co s san xuét tiéu thu
céng nghiép: ché bién ca com, san xuat bun, banh phé; Cac co s& ché bién thuy
san; Hoat dong cia KCN Phan Thict, CCN Phu Hai; Dich vu du lich TP. Phan
Thiét va cac bénh vién 16n.

Hoat dong la cac trang trai chan nudi heo; San xuit cong nghiép: Cap thoat nudc,
XU 1y nude thai, gidt ui; Khu cong nghi€p: Ham Kiém, cang ca Phan Thiét; Dich
vu du lich, khach san va bénh vién.

Céc co so san xudt tiéu thu cong nghiép, ché bién Ca com va san xuit bun; Hoat
dong nudi trong thuay san: Cac co s¢ cong nghiép nam phéan tan véi hoat dong
ché bién n6ng san (ché bién tinh bot san); Hoat déng dich vu du lich; bénh vién.
Luu vye séng C6 Kiéu (song Dinh), Nudc thai sinh hoat trén luu vuc déu chua
duogc thu gom va xur 1y tap trung, nudce thai chira trong bé ty hoai cho tham dat,
thai truc tip ra sdng hodc d€ chay tran theo dia hinh tu nhién xuong céc khu
vuc triing thap xung quanh.

Luu vuce sudi Cau Gia (song La Nga), Trén luu vuc chua ¢6 hé théng thu gom
va nha may XLNT sinh hoat tép trung. Nudc thai sinh hoat ¢ khu vuc nay chu
yéu xir Iy thong qua bé ty hoai, tw thdm, xa tran ra dat hodc xa tryc tiép ra sudi.

3.3. Hién trang chdt lwong nuoc tai cac luu vuc song tinh Binh Thudn

Chat lwong nudc mat tai cac luu vuc séng chinh tinh Binh Thuan c¢é dién bién gia ting
0 nhiém & nhiéu khu vyc trén cac h¢ thong song, dac biét 1a trong mua kho ¢ nhiing doan
song chay qua cac khu d6 thi, khu cong nghiép, khu vuc tap trung dan cu [22].

Bang 3. Chét lugng nude mat & mot s6 luu vue song thude tinh Binh Thuan [1].

L Théng s6 hoa ly
STT Vi trilay mau Séng —
pH NOs NO2 NHs* POs* Sattong DOBODs Al As CN-

1 CauPuong St LengSéng 7,2 0,2 0,10 0,165 0,89 1,0 6 339 0,06 0,38 0,006
2 H6 Long Séng Long Séng 7,3 0,2 0,098 0,148 0,52 1,42 6,6 3,28 0,06 0,42 0,009
3 Céu sbéng Luy Luy 76 0,75 0,007 0,241 063 0,71 5258 0,05 0,23 0,009
4 Hb Ca Giay CaGiay 80 042 05 036 022 034 4278 0,05 0,19 0,009
5 CiuPhu Long  Cai Phan Thiét 7,7 0,45 0,006 0,32 0,46 0,62 4568 0,04 0,276 0,007
6 Tx. Phan Thiét CaTy 76 056 0,008 03 057 0,52 4955 0,05 0,167 0,008
7 Hb séng Quao SéngQuao 7,5 1,04 092 065 0,22 0,23 3698 0,04 033 0,009
8 Céu séng Phan SéngPhan 7,9 0,68 0,008 0,72 0,63 0,52 56 48 0,05 0,18 0,008
9 Céu LaGi Séng Dinh 75 0,65 0,007 0,46 058 0,52 56 48 0,04 029 0,007
10 TaPao La Nga 71 128 0,08 0,325 0,533 1,77 6,13 0,04 0,24 0,005
11  GiaAn SubiCac 6,7 14 0,09 0348 074 0,75 5738 0,05 0,19 0,008

Két qua duoc so sanh véi QCVN 08:2023/BTNMT

Két qua & bang 3 cho thdy hau hét cac vi tri lay mau phan tich déu bi 6 nhiém cac chi
tiéu dién hinh nhu NHs*, NO2", BODs, As ¢ cac mitc dd khac nhau, dac biét ham luwgng Asen
trong nudc cua tat ca cac song déu vuot qua ti€u chuan cho phép nhicu lan.



Tap chi Khi twong Thuy van 2024, 761, 56-69; doi:10.36335/VNJHM.2024(761).56-69 61

NH,* (mg/l)
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Hinh 3. Két qua phan tich cac chi tiéu chit lvong nudc & cac vi tri 14y mau phan tich (a) chi tiéu
NH.* (b) chi tiéu NO2', (¢) chi tiéu BODs, (d) chi tiéu As.

3.4. Pé xudt gidi phdp tién dé cho muc tiéu phat trién bén viing nguon nwéc cdc lieu viee séng
chinh tinh Binh Thudn

Phat trién ngudn nudc bén viing hudng téi phét trién bén viing tai nguyén nudc, nang
cao kha nang khai thac va gia tri ctia tai nguyén nudc. Nghién ciru khai thac cac ao hd, bao
vé hanh lang ngudn nude va dé xuat cong nghé trinh xtr Iy nudc thai, véi cac cong nghé dé
xuat xtr 1y tuan hoan nudc cho nuéc thai sinh hoat, nudc thai cong nghiép, nude thai ché bién
thily san, nudc thai trong cdc nha hang khach san hoat dong du lich,...va dem lai hiéu qua
Cao.

3.4.1. Giai phép tién dé khai thac ngudn nudc tir cac cong trinh thuy loi, hd chta

Ho chira thily loi va cac hd chita nuéc khac gém hé ty nhién, nhan tao & cac d thi, khu
dan cu tap trung; Cac ho, ao 16n c6 chirc nang diéu hoa & cac khu vuc khéac; song, kénh, rach
la nguon cap nudc, truc tidu nudc hodc ¢ tim quan trong d6i voi cac hoat dong phat trién
kinh té - x4 hoi va bao vé moi truong.

Hién dai hoa hé théng cong trinh thay loi hién co, lép dat hé théng quan tric du bao
ngudn nude tai hd chira, hé thong van hanh, giam sat tu dong SCADA, hé thdng quan tric
muc nu:('yc, luu lugng, chét luong nude trén kénh. DPAu tu hd chira La Nga 3 voi dung tich 476
triéu m, ning luc tudi 77.000 ha, trong d6 Binh Thuén 60.000 ha cung voi hé thdng kénh
chuyen nude két ndi ngudn nudc giita cac hd chira (Kénh chuyén nudc phia Nam tinh, kénh
chuyen nudc Ham Tén - La Gi, Kénh tiép nudc Ka Pét - Song Mong) dé dam bao phat huy
hét nguon nude thuy dién cap nudc khu vuc phia Nam, cha dong ung pho voi bién d6i khi
hau. - Pau tu cac hd chira Tan Lé (Tuy Phong); hd Ca Tét (Bac Binh); hd Song Tom va ho
Song Giéng (Ham Tén) va cac tram bom Hong Liém, tram bom khu tuéi Béc 'Song Quao
(Ham Thuan Bac), tram bom vuot cap xa Mé Pu (Puc Linh), tram bom vuot cap trén kénh
chinh Bic, h¢ thong thuy loi Ta Pao (Tanh Linh). Hoan chinh h¢ théng kénh cc khu tudi
nhu: (i) hé thong kénh nhanh hd Séng Dinh 3, hé théng kénh hd Séng Lity; (ii) cac kénh
chuyén nudc ndi mang tiép nuéc Ca Gidy - Cay Ca, kénh tiép nudc Séng Mong - Pu Pu -
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Tan Lap - Ta Mon, kénh tiép nu6e Bién Lac (Ham ‘Tan), kénh chuyen nuée hd Soéng Dinh 3
- hd Ni Pit... - Pau tu méi cac hé théng kénh ndi mang chuyén nude kénh Pu Bu - Tan
Thanh (Ham Thuan Nam), kénh Ku K& - Ham Hiép (Ham Thuan Bic) bang giai phap duong
dng dé han ché that thoat nude va dam bao chat luong nudc phuc vu sinh hoat.

Xac dinh pham vi hanh lang bao v¢ cua timg ngudn nudc va xdy dung ban d6 khoanh
vung hanh lang bao vé ngudn nudc; Xay dung va cong bdé danh muc cac ngudn nude phai
1ap hanh lang bao vé trén dia ban. Lap danh muc cac nguén nuéc bi 6 nhiém, suy thoai, can
kiét va dé xuat giai phap xur 1y, khoi phuc.

3.4.2. Giai phap xt Iy nudc thai sinh hoat, nha hang khach san trén cac luu vuc song

Theo Béo c4o hién trang méi trudng Qudc gia nim 2016-2020 ciia B6 TN&MT, tinh
dén nam 2020, tong s6 787 d6 thi trén ca nude chi cd 42 d6 thi c6 cong trinh xir Iy nudc thai
dat tiéu chuan quy dinh, chiém ty 1& 5,3% [11]. Nghién ciru danh gia vé tinh trang xr Iy nudc
thai sinh hoat tai cac do thi Viét Nam ctia World Bank ciing cho thay: mic du 60% ho gia
dinh Viét Nam dau ndi xa nudc thai vao hé thong thoat nudc cong cong nhung hau hét nude
thai duoc xa thang ra hé thong tiéu thoat nudc bé mit va chi khoang 10% nudc thai do thi &
Viét Nam duoc xur ly trong céc nha may tap trung [11-13].

Nghién ctru di dua ra cac s6 liéu minh chimg ngudn gay 6 nhlem nudc mat trén cac luu
vuc song chinh tinh Binh Thudn do nudc thai tir cac hoat dong kinh té x4 hoi gy ra. Luu vuc
song Long Song, nudc thai sinh hoat phat sinh chu yéu ¢ khu vuc xi Pha Lac, xa Phong Phu
va nhiéu nhét 13 thi tran Lién Huong huyén Tuy Phong. Nudc thai dugc dua vao bé ty hoai
hoic theo hé théng cong chung cua thj tran thai ra song. Luu vyc song Ly, nude thai sinh
hoat phat sinh tir thi trin Luong Son, thi trdin Cho Lau, thi trdn Phan Ri Thanh va thi tran
Phan Ri Ctra. Phan 16n nudc thai khong duoc xur 1y theo cac tuyén cong chinh thai truc tiép
ra cac song, sudi hodc cho tham dat. Két qua phan tich so voi QCVN 14:2015/BTNMT, cac
thong sd TSS c¢6 gia tri vugt quy chuan gip 1,56 1an, BODs vuot 3,5 1an, Amoni vuot 1,45
1an va coliform vuot 420 lan.

Luu vuc song Ca Ty Cong tac dau tu xay dung, cai tao hé thong thu gom, xur Iy nudc
thai sinh hoat da duoc chinh quyén dia phuong quan tam, tuy nhién sy dau tu cai tao thiéu
ddng bo trén toan luu vuc, cac phuong Pic Long, Ptc Thing, Pirc Nghia, Lac Dao, Binh
Hung, Hung Long, Phua Trinh, Phu Thuy, Pha Tai trén dia ban TP. Phan Thiét. LAy mau nudc
thai sinh hoat tai vi tri cdng xa nuéc gan Khach san Ca Ty (X=1209370; Y=183165); Nudc
thai trudc khi d6 ra song Ca Ty co cac chi tiéu TSS, BODs, Anomi va Coliform vuot QCVN
14:2015/BTNMT, ¢t B. TSS vuot 2,05 lan, BODs vuot 3,12 lan; Amoni vuot 1an 1,36 va
Coliform vuot 1.900 lan. Luu vyuc séng Phan chua c6 hé théng thu gom va nha may xir 1y
nudc thai sinh hoat tap trung.

Luu vyuc song Phan, cac co s& nha hang, khach san trén luu vyc tap trung chii yéu ¢ xa
Tan Thuan, x4 Tan Lap, thi trdn Thuan Nam thudc huyén Ham Thuin Nam. Qua diéu tra 04
co s& chi ¢6 02 co sé ¢6 hé thdng xir Iy nudc thai sir dung cong nghé MBBR (Moving Bed
Biofilm Reactor) trong d6, str dung cac vét 1am gia thé cho vi sinh dinh bam vao dé sinh
truong va phat trién, 1a sy két hop giita Aerotank truyén thong va loc sinh hoc hiéu khi. Hién
hé thdng xir Iy ciia 02 co s¢ dang van hanh tt. Hai co s khong c6 hé thong xir Iy, nudc thai
phat sinh trong qua trinh san xuat duoc dua vao bé ty hoai sau d6 cho thdm dat trong khuon
vién ctia cac co s¢ hodc trir nudc trong hd chira dé tudi cay.

Luu vuc song Cai Phan Thiét, & khu vuc ngoai thanh TP. Phan Thiét va huyén Ham
Thuan Bic nudc thai chua ¢ hé théng thu gom. Cac phudng thudc ndi thanh TP. Phan Thiét
gém Binh Hung, Hung Long, Phu Trinh, Pht Thay, Pha Tai, Thanh Hai, Xuan An da c6 h¢
thong thoat nudc va thu gom nudc thai sinh hoat vé hé thdng xu 1y tap trung. Nudc thai sinh
hoat TP. Phan Thiét dugc xtr 1y voi cong sudt 5.000 m*/ngdy. dém. Nghién ctru dé xuit cong
nghé theo hinh 4, nudc thai sau xt Iy tai tram xur Iy nudc thai TP. Phan Thiét (X=1238277;
Y=238204). Cho két qua dat QCVN 14:2015/BTNMT.
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CHU GIAI

Puwong nuéc
Duong bun
— Preomg héa chdt
DPuong bun tuan hoan
— — - Puong nuwéc tuan hoan
TK1 — Ham bom
TK2 — Bé diéu hoa
TK3 — Bé Sinh hoc hiéu khi
TK4 — Ldang 2
TKS5 — Bé phét tir tham
TK6 — Bé chita bin
TK7 — Bé nén
TKS8 — Bé ép bun
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TK6

N (P ——

Hinh 4. So db cong nghé xir Iy nudce thai sinh hoat va nuéc thai nha hang khach san.

3.4.3. Giai phéap xur ly nudc thai cong nghiép

Nudc thai cong nghiép va nude thai lang nghé thi cong mdi ngay c6 hang ngan mét khoi
khong qua xir 1y, xa thang ra cac luu vuc song. Cac khu cong nghiép, cum cong nghiép, tinh
trang 6 nhiém ciing co thé thiy rd rét nhu & cac thanh phd 16n Ha No6i va Thanh phd H6 Chi
Minh. O nhiém ngudn nude chinh 1a mit trai ciia qué trinh cong nghiép héa, hién dai hoa, co

so ha tang chua dong bo, lac hiu, nhan
thirc cia doanh nghiép va nguoi dan vé
moi truong chua cao. Pac biét, cac nha
may, xi nghiép van chua cé bién phap
ung dung cong nghé xur ly nudc thai
phu hop dé giam thiéu tinh trang dang
bao dong nay.

Luu vyc cac song chinh tinh Binh
Thuan khong ngoai 1¢; séng Cai Phan
Thiét nudc thai phat sinh tir cac co o,
nha mdy tai khu cong nghiép Phan
Thiét déu c6 hop dong dich vu xur ly
nudce thai voi cong ty ¢d phan vat lidu
xdy dung va khoang san Binh Thuan vé
viéc ddu ndi nudc thai vé tram xir Iy
nudc thai tdp trung cua khu céng
nghiép. Nudc thai tir nha v¢ sinh dugc
dan vé ham ty hoai ba ngin dé xu 1y so
bo sau d6 xa vé hd nudce tai mdi co &
dé dau ndi voi muong thoat nude thai
chung cta khu cong nghiép (Hinh 5).
Ap dung cong nghé tai XLNT KCN
Phan Thiét I; toa d0 (X=1212387;

TK9

CHU GIAL
Dueomg nuede
Buong bin
e Ditémg hda chdt
Burémg bim tudn hodn
— — . Dudmg muée tudn hodn
TK! — Song chdn rdc
TK2 — Bé diéu hoa
TK3 — Keo ty tgo béng
TK4 — Aerotank
TKS — Léng 2
TK6 — Bé trung giang
TK7 — Bé lpc dp Iyc
TKS8 — Bé khie trimg
TK9 — Bé chita bim
TK10 — Bé nén bim
TK11 — Mdy ép bin

TKI10

Hinh 5. So d6 cong nghé xir 1y nudc thai khu cong nghiép.

Y=182944), dat QCVN 40:2021/BTNMT.



Tap chi Khi twong Thiiy van 2024, 761, 56-69; doi:10.36335/VNJHM.2024(761).56-69

3.4.4. Giai phap xtr Iy nudc thai cac co sé san xuat ché bién thuy san

TK1
TK2

TK3

CHU GIAI
e UONE MUOC
e Dt6mg bl

DPueomg hda chét

— —  Puong nuéc tudn hoan
TK1 — Bé chira nuweéc nhiém déu
TK?2 — Bé tdch ddu
TK3 — Bé chita meéc thai khéng thuwomg xuyén
TK4 — Bé chira nwoc thai thieong xuyén

TKS8

TK5 — Keo tu tao béng Pra o
TK6 — Bé chita > L oo *
TK7 — B loc kép than hoat tinh %45 — : i

TKS8 — Bé chira bin
TK9 - Bé nén bin
TK10 - Bé ép bun

=
Rt
. :

L e e =]
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Hinh 6. So d6 cong nghé xir 1y nudc thai ca com.

Luu vuc song Phan, céac co s¢ ché bién c4 com trén luu vuc tap trung ¢ xa Tan Tién, xa
Tan Hai thudc thi xa La Gi. Hau hét cac co s khong xir 1y nudc thai, do d6 man trong nudc
thai kha cao 1am cho viéc xir Iy gdp rat nhiéu kho khan va kinh phi dau tu cao nén céc co sé
san xuat chua manh dan dau tu, nudce thai chi duge thu gom xtr Iy so bo bang hé ga chay ra
s6ng hodc cho tu tham. Xay dung cong nghé dién hinh phu hop tai khu xir Iy nudc thai tap
trung cum cong nghiép Phi Hai (X=1211371; Y=187085), két qua dat QCVN
11:2015/BTNMT, cong nghé dé xuét theo hinh 6-7.

K2

CHU GIAI
Duong mrée

Dueong bin

——  Puomg héa chdt
Dueong bin tudan hoan
Dudomg mede tudn hoan
TK1 — H6 thu gom

TK?2 — Lwge rac tinh

TK3 — Keo tu tao bong

TK4 — Tuyen noi, vot dau me
TKS — Bé diéu hoa

TK6 — Bé Anoxic

1
1
1
1
1
I
) L
1 TK7 — Bé Aerotank
1 TKS8 — Ling 2
1 TK9 — Keo tu tao bong
1 TK10 — Bé khir rimg
T > TK11 — H6 sinh hoc
. 1 TK12 - Bé chira bin
1 TK 13 - B(f' nén bim
= 1 TK12 TK14 — Bé ép bin
I'K10 '
< 1
xS ‘
1 oy e,
] &b & i&i
1
1 .~
1
1
1 £ TK14
! .&‘
«1-11- BN
TK13 i O P §
4 e, OP]
. | D‘_} TU —
L .

Hinh 7. So db cong nghé xir Iy nudc thai ché bién thiy san.
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3.4.5. Giai phap xtr 1y nudc thai y té

Cong nghé AAO xtr Iy nudc thai y t&; AAO duoc hoan thién vé k¥ thuat, quy trinh cong
nghé va tré thanh mot trong cac bién phap xur Iy nudc thai phd bién cho nganh y té. So d6
cong nghé xur Iy nude thai AAO ng dung cho cac loai nude thai co ty 1€ BOD/COD > 0,5
va c6 ham lugng hop chat hitu co d& phén huy sinh hoc cao. Cong nghé nay xt 1y triét dé cac
chat dinh dudng. Uu diém, van hanh 6n dinh, d& thuc hién, phu hop vé6i diéu kién ty nhién
Viét Nam hién nay.

Luu vuc song Long Song, bénh vién huyén Tuy Phong, di dau tu xdy dung hoan chinh
hé thong xtr Iy nudc thai, duge so Y t& quan tim dau tu nén hé thong thu gom va xir 1y nudc
thai y té cua bénh vién hoat dong tbt, nudc thai phat sinh trong qué trinh kham chira bénh,
sinh hoat ctia ngudi bénh dugc thu gom dén vé hé théng xir 1y nudc thai tap trung, hé thong
hién dugc van hanh thuong xuyén, on dinh.

Luu vuc song Lily, bénh vién da khoa Bic Binh Thuén, theo Bao céo tinh hinh quan Iy
chat thai y té, cong trinh xtr Iy nudc thai chuwa hoan chinh nén chua di vao hoat dong, nude
thai y té ctia bénh vién duoc thu gom vao ham chua cho tham dat.

Luu vye séng Phan, bénh vién Ham Thuén Nam, nudc thai tir cac hoat dong kham va
diéu tri bénh, nudc thai sau xir ly tur bé ty hoai 3 ngan, dan vé hé thong tap trung dé xur ly.

Luu vue song Cai Phan Thiét, cac bénh vién tuyén huyén, trung tam y té 16n da dau tu
xay dung hé thong xir Iy nude thai, hién trén luu vuce c¢6 04 bénh vién trong d6 bénh vién da
khoa huyén Ham Thuéan Bic, bénh vién Lao va Bénh Phdi, va bénh vién da khoa tinh Binh
Thuan di x4y dung hé théng xur 1y nudc thai. Bénh vién TP. Phan Thiét xay dung hoan chinh
hé théng XLNT, nudc thai dugc thu gom va xir Iy so bd bang ham ty hoai d6 truc tiép vao
muong thoat nudc ciia khu dan cu dan ra hé thong céng chung trén duong Hai Thuong Lang
Ong. Dbi v6i bénh vién Tam Phiic hién str dung cong nghé hoa sinh dé xir Iy nudc thai, bénh
vién da khoa An Phuéc xur ly ddy du cac cong doan yém khi, hiéu khi, oxy hoa, khir tring,
khir mui. Pat QCVN 28:2010/BTNMT. So d6 hé thong xtr Iy nude thai ciia bénh vién (Hinh
8).

Puong nueée
DPuong bun
Puweong héa chat
DPuwonmg bun tudn hoan
— = - Puong neéc tudn hoan
TK1 — Bé diéu hoa
TK2 — Bé ki khi
TK3 — Bé Anoxic
TK4 — Aerotank
TKS5 — Ldng 2
TK6 — Bé khir tring
TK7 — Bé chira bun
TKS8 — Bé nén bun
TK9 — Bé ép bun

Hinh 8. Xt 1y nudc thai y té tai TP Phan Thiét.
3.4.6. Gidi phap xt ly nudce thai chan nuoi
Chin nudi heo mé hinh tap trung, sb luong 16n, d& kiém soat, nhung d& gay dich bénh
va gia tang 6 nhiém moi truong. Giai phap xir Iy cong nghé cao ctia Vién Mai truong va kinh

té tuan hoan Mién Nam (ICERES) cho nudc thai chin nudi heo c6 kha ning xt ly phan
chudng, nude thai, mui hoi, dat QCVN 62:2021/BTNMT (Hinh 9).
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CHU GIAI

Durong meéc

Dueomg bin
Purong héa chat

TK1 — Ho thu gom
TK2 — Biogas

TK3 — Bé diéu hoa
TK4 — Bé Anoxic
TKS — Bé Aerotank
TK6 — Léing 2

TK7 — Keo tu tao bong

TKS — Bé kit triing
TK9 - Bé chira bim

K

10 — Bé nén bin

TK11 — Bé ép bim

Duromg bin tudn hoan
Purong mrede tuan hoan

TK10

EJ,'

Hinh 9. So db cong nghé xir Iy nude thai chin nudi.

3.5. Két qud nghién cieu cdc Qidi phdp xit Iy nwdce thdi

66

Dé xuit cong nghé dién hinh 4p dung vao cic cong trinh hién hiru dang xtr 1y nudc thai
sinh hoat, nude thai cong nghi€p, nude thai ché bién thuy san...l1a nhitng dang nude thai xa
thai vao luu vuc sdng chinh tinh Binh Thuan. Két qua trong bang 4.

Bang 4. Két qua nghién ciru cac hé thong xir Iy nudc thai dién hinh.

Loai cong

Thong so0 6 nhiem

trinh/ Hi¢u DO BODs cop Tss AMON No,  pog Daw Chat - Coliform
qua xir ly PH mg/l  mg/l mg/l  mg/l mg/l, mgl  mgn ™ HD — MNP/100
(N) mg/l  BM ml
(1) (2) 3) (4) (5) (6) (7) (8) 9 (10) (11) (12)
I NUGC THAI SINH HOAT
TXL 6,1 46 273 397 256 16,5 52 68 48 52 21x103
SXL 7,2 56 29,2 35,7 47 48 25,2 6 41 38 500
Hiéu qua % - - 89,3 91,1 816 74,1 51,5 85 685 37 -
Két qua duoc so sanh véi QCVN 14: 2015/BTNMT
I NUOC THAI CONG NGHIEP
TXL 5,2 32 5200 7324 186 15 38 7 23 - 9100
SXL 8,3 56 29 65 43 5 23 6 9,6 - 490
Hiéu qua % - - 99,4 99,1 769 66,7 39,1 - 58,2 - -
Két qua duoc so sanh voi QCVN 40: 2021/BTNMT
11 NUOC THAI CHE BIEN CA COM
TXL 39 41 8200 11532 199 23 46 24 - - 8200
SXL 6,7 6,2 30 67 44 4,5 28 5 - - 200
Hiéu qua % - - 99,6 994 778 80,4 39,1 791 - - -
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c A Théng s6 6 nhiém
Loai cong - X ; :
trinh/ Higu Do BODs cOD Tss AMOM  No, pog PDau Chat  Coliform
qui xir Iy PH gt mgt mgnt mgn ™YY gl mgn ™8 HD - MNP/100
(N) mg/l BM ml
(1) (2) (3) , 4) (5) (6) (7) (8) (9 (10) (11) (12)
Keét qua dugc so sanh voi QCVN 11: 2015/BTNMT
v NUGOC THAI CHE BIEN THUY SAN
TXL 6,9 - 3590 4358 256 59 67 10 - - 9100
SXL 7.3 - 28 69 47 5 9 45 - - 2000
Hiéu qua % - - 99,4 984 816 91,5 95 55 - - -
Két qua dugc so sanh véi QCVN 11: 2015/BTNMT
Vv NUOC THAI Y TE
TXL 6,6-7 - 8900 12350 330 55 97 19 32 11 12000
SXL 8,1 - 30 47 49 48 27 59 9 4 3000
Hiéu qua % - 99,6 996 86,3 91,2 72,1 689 - - -
Két qua dugc so sanh véi QCVN 28: 2010/BTNMT
VI NUOC THAI TRANG TRAI CHAN NUOI
TXL 6,1 45 8300 13.000 164 32 450 11 - - 14000
SXL 8,2 6,1 35 98 36 8 47 5 - - 1500
Hiéu qua % - - 99,5 99,2 78 75 89,5 - - - -

Két qua duoc so sanh v6i QCVN 62: 2021/BTNMT

Chat thich: TXL: Trudc xu ly; SXL: Sau xtr Iy; HQ: Hi¢u qua xu ly.
4. Két luin

Trén céc luu vye séng chinh tinh Binh Thuan ¢6 cac nghién ctru vé tai nguyén nudc phuc
vu cho phat trién kinh té xa hoi ctia dia phuong. D3 c6 cac dé tai, du an thyc hién cho timg
lwu vyce séng riéng 1¢, hau hét tap trung dénh gia ting doan séng dé dinh hudng quan ly
nguén nuée. Quan 1y tai nguyén nudce luu vue séng hién van theo phuong thiic truyén théng
chu yeu la quan 1y theo timg nganh dung nude. Trén luu vue sdng chua xay dung dugce co ché
va chinh sach cho sir dung nuée téng hop. Nghién ctru ndy dé cdp dén van dé suy thodi can
kiét va chat lugng ngudn nudc ciing nhu nhing giai phap cong nghé xur 1y kiém soat nguon
thai. Cung moét thoi gian nghién ciru thyc hién trong khong gian toan bd cac luu vuc song
chinh, nghién ctru tinh trang x4 thai nudc thai vao cac luu vuc song 1a nhitng nguyén nhan
gy 6 nhiém ngudn nudc mat cho cac luu vyce song, nghién ctru giai phap tién dé cong nghé
xtr Iy cho cac dang nudc thai khac nhau.

Phat trién ngudn nudc, huéng dén phat trién bén viing tai nguyén nude tinh Binh Thuan,
cong tac bao vé va phat trién bén viing ngudn nudc mat can thiét nghién ctru tic dong clia cac
ngudn thai, tinh toan tai luong 6 nhidm, x4y dung ban d6 chat luong nudc cac lru vye song,
ng dung mo hinh toan mé phong danh gia du bao chat luong nudc 1a nhiém vy tong hop. Bai
bao d dua ra cac giai phap tién dé cho muc tiéu phat trién bén viing ngudn nude cac luu vuc
song. Trong do, xay dung cong nghé xu 1y cac loai hinh nudc thai khac nhau phu hgp, nudc
thai sau xur Iy dat QCVN cho tirng loai nudc thai, khi xa thai vao cac séng khong con gay 6
nhiém nudc mat, gop phan bao vé ngudn nudc hién tai va twong lai.

Pong gop cua tac gia: Xay dung y tuong nghién ciru: H.P., T.T.M.H., N.T.H.; Lya chon
phuong phap nghién ctru: H.P., T.T.M.H., N.T.H.; Phan tich mau: H.P., T.T.M.H.; Ldy mau:
H.T.N.H., H.P.; Viéet ban thao bai bao: H.P.; T.T.M.H.; Chinh sura bai bao: H.P., H.T.N.H.,
N.T.H.

Loi cam on: Nghién ctu thuc hién dudi sy tai trg cua du an “Lap danh muc nguén nudc va
thict 1ap hanh lang bao v¢ nguon nudc trén dia ban tinh Binh thun nham quan ly, khai thac
st dung, bao v¢ tai nguyén nudc (Vién Phat trien Cong nghé Moi truong va Tai nguyén nudc
Phu My).
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Research and evaluate water quality of main rivers in Binh
Thuan province and propose prerequisite solutions to protect
water sources
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Abstract: The socio-economic development process of Binh Thuan province has exploited
surface water sources to provide daily life, agricultural and industrial production,
aquaculture, and tourism. Wastewater flow from residential areas, industrial parks, livestock
farms, seafood processing factories... has not been treated, or has been treated but does not
meet discharge standards into the main river basins of Binh province. Thuan, is the cause of
river water pollution. Results of water quality analysis of 7 main river basins: (i) Long Song
River, (i1) Luy River, (ii1) Phan Thiet Cai River, (iv) Ca Ty River, (v) Phan River, (vi) ) Dinh
River and (vii) La Nga River show that most of the sampling locations for analysis are
polluted with different levels of NH4", Fe, DO, BODs, NOy", CN, As, etc. , exceeding the
limit prescribed according to QCVN 08:2023/BTNMT. At the same time, research and
propose prerequisite solutions for the goal of sustainable development of water resources,
completion of irrigation works, protection of natural ponds and lakes... Selecting appropriate
and typical technology proposals for wastewater treatment from various economic activities.
Treated water meets QCVN 08:2023/BTNMT for each type of wastewater, contributing to
protecting and developing water resources of main rivers in Binh Thuan province.

Keywords: Appropriate technology for wastewater treatment; Exploitation and use of
surface water; Binh Thuan main river basin, Water resource development; Surface water
pollution.
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