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1 TONG QUAN BAO VE MOI TRUONG NUGC

1.1 O NHIEM NGUON NU'O'C
1.2 QUAN LY CHAT LUONG NUOC

1.1 @ NHIEM MOI TRUONG NUGC

Dinh nghia 6 nhiém méi truéng
- Theo T chirc Y té Thé gi6i: “Sw 6 nhiém la viéc chuyén cédc chat thai hodc ning
lwong vao méi trwong dén mirc c6 kha ndng gay tdc hai dén sirc khoé con
ngwoi, dén sw phét trién sinh vat hodc lam suy giam chéat lwong moéi treong.”
- Theo luat BVMT “O nhiém méi trweong la sw bién déi cua cdc thanh phan méi
trieong khong pha hop véi tiéu chudn méi trwvong, gdy anh hwéng xau dén con
nguwoi, sinh vat.”

O nhiém méi tredng nwdc:
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- Sy thay dbi “chét lwong” so véi nwdc tw nhién
= Cac thly virc c6 kha nang ty lam sach,
lwong chét 6 nhiém > kha ndng tw lam sach = & nhiém




1.1 O NHIEM MOI TRUONG NUOC (TIEP)

1.1 O NHIEM MOI TRUONG NUOC (TIEP)

Cac loai hinh 6 nhiém
- Thiéu 6xy
- Dw thtra chat dinh dwéng
« O nhiém chét doc
- O nhiém nhiét
- O nhiém phéng xa
Cac ngudn 6 nhiém nwéc
Theo ban chat
= Do cac hoat déng tw nhién, thién tai
= Do cac hoat dong ctia con ngwoi
Theo dic diém quan ly nguén
- Ngudn diém
« Nguén ngudn dién/khéng diém




1.1 O NHIEM MOI TRUONG NU'OC (TIEP)

O nhiém nguén nudc tir cac hoat dong cla con ngudi: chi yéu la nwéc
thai
= NT sinh hoat (domestic wastewater)
- Tt sinh hoat hang ngay cla con ngudi
- Chu yéu chira SS, cac chét hitu co dé phan hdy sinh hoc, chat dinh duéng (N, P), VSV gay bénh, ...
- Lwu lwong thai va thanh phan NT tuy thudc mic sdng, 16i séng, khi hau, phwong thire thu gom, ...
« NT dé thi (Municipal wastewater)
« =NTSH + NT vé sinh + NTCN
» Thu gom vao hé théng céng d6 thi
« NT céng nghiép (Industrial wastewater)
- Thanh phéan tuy thudc vao nganh SX cuy thé
« NT néng nghiép (Agricultural wastewater)
- Cha yéu chay tran tir cac canh déng
- Chu yéu chiva du lwong phan bon, HCBVTV 7

1.1 O NHIEM MOI TRUONG NU'OC (TIEP)

Nguén diém va nguén khéng diém

! Ngudn khéng diém (non - point
source) la cac ngudn gay o
nhiém khong cé diém cé dinh,
khong xac dinh duwoc vi tri, lwu
| lwong cac tac nhan gay 6 nhiém.
Vi du

Nguén diém (point source) la
cac ngudn gay & nhiém coé thé
xac dinh vi tri, lwu lwgng thai tac
nhan gay 6 nhiém.

| Vidu:




1.1 O NHIEM MOI TRUONG NUOC (TIEP)

2 e o8

hatran'va tramtich™

Cac tac
nhan gay
ON nguén
nwéc

PR A SaE

‘Céc chathou cor™*

1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

(1) Cac chét ran va tram tich

» Lam tang lwgng SS trong nwéc

- La méi trwerng phan bd va van chuyén cac chat 6 nhiém khéng tan trong nwéc
(2) Chat tiéu thu éxy

- Nuwéc sach doi hdi phai cé6 mdt ham lwong 6xy hoa tan (DO) nhét dinh (7,5-10 mg/l) dam bao
HST nwéc phat trién.

- Chét tiéu thu 6xy c6 nguy co lam thiéu hut DO trong nwéc, la nhirng chét khi vao nuwdc sé lay
dxy hoa tan trong nuéc, lam gidm lwong DO, anh hwédng dén s phat trién cla cac thay sinh
vat

- Cac chét tiéu thu 6xy thwdng 1a cac chat hiru co tir nwéc thai

- Hai théng sé quan trong vé&i nwéc la BOD5 va COD 10




1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

(3) Chat dinh dwéng
- La cac hop chét chira nito (N) va phospho (P) can thiét cho sw phat trién ctia TV.
- Ham lvong N va P trong nwéc vuot qua ndng do nhat dinh sé kich thich sy phat trién
cua rong, tdo trong thly vwec gay 6 nhiém nwoc.

- Sw phu dwéng: Sw phat trién qua mirc cla rong tho— tado néd hoa— rong tio va chét

lam gidm oxy hoa tan ctia nwéc, dnh hwéng dén céac loai thuy sinh nuéc.

Xa phong va céc chét tay riva

- La ngudén 6 nhiém phot pho hiru co va chét hoat dong bé mat
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1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

(4) SV gay bénh
- Nwée 1a méi trwong lay lan, truyén nhiém bénh tat.
« C4c sinh vat gay bénh thwdng gap: cac loai vi trung nhw cac vi trung gay bénh t3,
thwong han, cac vi rut gy bénh gan vang da, cac protoza gay bénh Iy vv...
« Hai loai bénh lién quan dén nuwoc:
- bénh truyén do nwéc bi nhiém ban vao hé thdng tiéu hoa,

- bénh truyén do tiép xtc v&i nwéce bi nhiém ban
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1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

(5) Mubi vé co hoa tan
- Cac mubi bi hoa tan trong nuwéc dwoc biéu thi dwédi dang TDS.
- Gia trj tiéu chudn TDS tuy thudc vao muc dich st dung

- D4t trdng trot bi man hoa tai cac ving khd han do nwéc twéi bée hoi lam tang TDS cho dét.

(6) Kim loai nang
= KL nang la kim loai cé ty trong I&n hon khoang 4-5.
- Kim loai cé doc tinh cao déi véi con ngudi: As, Hg, Cd, Cu, Pb, Ni, Se, Sr, Th, Sn, Ti, Zn.

- Dang ton tai trong nwéc :

- dang mudi hoa tan vao nwéc di vao co thé con ngudi
- dang phtrc I true tiép hodc gian tiép
qua chudi thirc an. 13

1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

(7) Hop chat hivu co’ - Héa chéat bao vé thuc vat:
- Gbm hon 10.000 chét khac nhau: thuéc trir sau, thudc diét cé, thubc diét nAm méc, thubc trlr con tring,
thudc diét loai gam nham.

- 0.1% téng cac chat bdo vé thuc vat co tac dung doc hai véi ngudi va vat nudi.

« Phan loai cac loai thuéc BVTV theo quan diém héa hoc:
- Céc hop chét hitu co halogen
- Céc hop chét hitu co photpho
- Céc cacbamat (loai it doc déi véi dong vat cé va)

- Céc clorophenoxyaxit (thubc diét co)
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1.1. © NHIEM MOI TRUONG NUO'C — Cac tac nhan gay 6 nhiém

O nhiém nhiét
» Do hoat ddng xa nwéc lam mat tlr cac co s& CN dac biét la nhiét dién
- M6t nha may phat dién Ién cé thé stir dung téi 40-100 m3/s nwdc dé lam ngudi cac thiét
bi — qua trinh thai nwéc lam ngudi nay cé thé nang nhiét dd6 nwéc ngudn tiép nhan 1én
8-9°C.
- O nhiém nhiét cho ngudn tiép nhan dan t&i tac dong xau dén hé sinh thai nuéc
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1.1. O NHIEM MOI TRUONG NUOC — Cac tac nhan gay 6 nhiém
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1.1 O NHIEM MOI TRUONG NU'OC (TIEP)

Cac chi tiéu chat lwong nwéc va nwéc thai
- Nhém cac chi tiéu vat ly, héa ly
- DO, BOD, COD;
- C4c chét dinh duéng: N, P;
« Cac chi tiéu vi sinh;

- Cac chét doc.
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1.1 O NHIEM MOI TRUONG NUOC (TIEP)

Cac dang nguon tiép nhan nwéc thai
- Cac ngudn nwéc mét
- Cac ngudn nuwdc dudi dat
~Véan dé pha loang, phat tan va bién dbi cac chat & nhiém
trong méi trudng tiép nhan:
~Cac bai toan mé hinh héa CLN
Céc bai toan md hinh héa déc t6, sw phu dwéng, sinh thai va HST
(tiep ndi bai toan phat tan chat 6 nhiem trong méi trwdng tiép nhan)
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1.1 O NHIEM MOI TRUONG NU'OC (TIEP)

Cac dang nguon tiép nhan nwéc thai
- Cac ngudn nwdc mét
- Cac ngudn nuwdc dudi dat
~Vé&n dé pha loang, phat tan va bién dbi cac chat 6 nhiém trong moi
trudng tiép nhan:
~Cac bai toan mé hinh héa CLN
Céc bai toan md hinh héa ddc t6, sw phu dwdng, sinh thai va HST (tiép nbi
bai toan phat tan chat 6 nhiém trong méi trwdng tieép nhan)
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1.1. O NHIEM MOI TRUONG NU'O'C — Nguon tiép nhan

Sw tiép nhéan thai ctia ngudn nudéc
- Ngudn thai
- Nguén tiép nhan

- Sw thay dbi chat 6 nhiém trong ngudn tiép nhan

20




1.1. O NHIEM MOI TRUONG NUOC — Nguon tiép nhan
Sw tiép nhéan thai ctia ngudn nuéc
- Ngudn thai
« Loai ngudn thai: nguén diém, nguén phan tan
« P3c trwng 6 nhiém: loai chat 6 nhiém, néng d6 chat 6 nhiém
= Cach thire thai: lién tuc / gian doan
« Lwu lvgng dong thai
- Ngubdn tiép nhan
- Kénh, mwong, séng, sudi: nwéc dong — kha néng xao tron tét
- Van téc dong chay, lvu lwgng dong chay
- Chét lwgng nén cla ngudn nwdc
- Ao, hd, vung chira: nwéce tu & tinh
= Dién tich mat thoang, do sau

- Chéat lwgng nén clia ngudn nuwéc
21

1.1. O NHIEM MOI TRUONG NU'O'C — Ngudn tiép nhan

Qua trinh bién dbi cac chét 6 nhiém trong nguén tiép nhan:
= Qua trinh pha loang
- Qua trinh phan tan theo dong chay & lan truyén & nhiém

- Qua trinh lang dong: dang t6n tai ciia chat & nhiém, dac tinh CLN clGa ngudn tiép nhan
va nguon thai

- Qua trinh bién d6i hoa hoc: phan (rng hda hoc xay ra trong ngudn tiép nhan

- Qua trinh bién ddi sinh hoc: VSV + diéu kién méi truéng
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1.1. O NHIEM MOI TRWONG NU'O'C — Ngubn tiép nhan

O nhiém nwéc séng, sudi
- S6ng subi 1a ngudn nuéc “dong” — dong chay gitp pha loang & phan tan chat & nhiém.
- S6ng subi cé kha nang phuc héi CLN khi tiép nhan thai véi diéu kién

- cac chét 6 nhiém cd kha nang phan huy sinh hoc

- Lwong chat 6 nhiém dé vao ngudn tiép nhan trong gi¢i han phuc hdi

- Qua trinh phan hady chét hiru co trong dong chay gay suy gidm oxy cla dong chdy — “oxygen
sag curve” — suy gidm sb lwgng cac SV can ham lwong oxy cao.
O nhiém ao, hd
- Ao, hd: nwéc “tinh”, khdng c6é dong chdy — kha nang xdo tron thdp — qua trinh pha loang va
phéan tan kém hiéu qua
- Thwéng xay ra sy phan ting 6 nhiém

- Dé bj qua tail
23

1.2 QUAN LY CHAT LUONG NUOC
CO sO PHAP LY VA KY THUAT TRONG QUAN LY CHAT LUQONG NUOC
(1) Khung phap ly

Luat nén tang: Quy dinh nguyén tic quan ly, khai thac, bo vé &
st dung nwéc.
Van ban phap luat No6i dung chinh

Luat Tai nguyén nwéc 2023 Quy dinh quan ly, bao vé&, diéu hda—phan phéi, phuc
hoi—phat trién, khai thac—st dung tai nguyén nwéc
va phong, chdng, khac phuc tac hai do nuéc gay ra

Luat Bao vé moi trrong 2020 Kiém soat & nhiém nwéc, cap phép xa thai, quan

Bt

trdc mai truéng nwéc. ' [UAN
- . ETHUREG
Luat Thiy loi 2017 Quan ly cong trinh thay loi, diéu tiét ngudn nuoc. ': 1.%.}:_%__} |
| 24
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CO SO PHAP LY

VA KY THUAT TRONG QUAN LY CLN

(1) Khung phap ly — Nghi dinh va théng tw hwéng dan

Cap nhat quy trinh ky thuat va trach nhiém thyc thi

Van ban

Nghi dinh 08/2022/ND-CP

Thong tw 05/2025/TT-BTNMT

Thong tw 52/2024/TT-BYT

Noi dung chinh

Quy dinh chi tiét Luat BVMT, bao gdm quan ly nuéc
thai, quan trac tw dong.

Hwdng dan ky thuat quan ly nwdc thai sinh hoat va do
thi

Quy dinh kiém tra, giam sat chat lwong nwéc sach
sinh hoat, thay thé Théng tw 41/2018.
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CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(1) Khung phap ly — Quy chuan ky thuat Quéc gia

Tén quy chuan
QCVN 08-MT:2023/BTNMT
QCVN 14:2025/BTNMT
QCVN 40:2011/BTNMT
QCVN 09:2015/BTNMT

QCVN 01-1:2018/BYT
(dang dwoc thay thé)

QCVN m¢i theo Thoéng tw
52/2024/TT-BYT

Pham vi ap dung
Chét lwvong nwdc mét — sdng, hd, kénh, rach.
Nuwéce thai sinh hoat va do thi
Nwéc thai cong nghiép — ap dung cho co s& san xuét.
Chét lwgng nwéc ngam — phuc vu khai thac.

Chét lwgng nwédc sach dung cho sinh hoat.

Quy chuén nwéc sach sinh hoat
co hiéu lwe tir 01/7/2025.




CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(1) Khung phap ly — Co quan quan ly va thuc thi

- B6 Nong nghiép & Méi trwéng: Ban hanh chinh sach, quy chuan, cAp phép méi
trwong.

- Cuc Quan ly tai nguyén nwéc: Quan ly khai thac, st dung va béo vé ngudn
nwoc.

- BO Y té — Cuc Quan ly méi trwéng y té: Giam sat chat lwong nwéc sach dung
cho sinh hoat.

- S& Nong nghiép & M6i triedng cac tinh/thanh: Thyc hién quan ly tai dia
phuong.
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CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(2) Céng cu ky thuat trong quan ly CLN

% Heé théng quan trac, diéu tra co ban vé chéat lwong nudc

K2
°o

Kiém ké ngudn thai

DPanh gia chat lwong nuéc

R
L X4

M6 hinh héa — dw bao chéat lwong nuéc

R?
L X4

R
L X4

Danh gia kha nang chiu tai

% Quy hoach — phan bb nuéc

28




CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(2) Céng cu ky thuat trong quan ly CLN — Hé théng quan trac, diéu tra co’
ban CLN
Muc tiéu
+ Theo dbi dién bién chat lwvong nwéc theo thoi gian va khong gian.
* Cung cép di liéu phuc vu quy hoach, canh bao va ra quyét dinh.
Céc loai quan tréc
+ Quan trac dinh ky: thuc hién theo quy hodc ndm tai cac diém cb dinh.
+ Quan trac tw dong lién tuc: tai cac diém xa thai I&n, hd chira, séng chinh.
+ Quan trac chuyén dé: phuc vu diéu tra 6 nhiém, sy cd méi truwdng.
Céng cu va hé théng
+ Heé théng loT tai nguyén nwéc qubc gia:
+ Phan mém quan ly di liéu: Envisoft, WISENet, QGIS
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CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(2) Cong cu ky thuat trong quan ly CLN — Kiem ké
nguon thai
Muc tiéu
« Xac dinh cac ngudn gay & nhiém nwéc: cong nghiép, sinh hoat, néng nghiép.
« Phan loai theo ngudn diém va ngudn khéng diém.
Quy trinh kiém ké
* Thu thap théng tin co s& xa thai.
 Po dac lwu lwong va tai lwgng 6 nhiém
« Lap bao c4o kiém ké ngudn thai.
Céng cu va hé théng
« Biéu mau kiém ké
« Hé thdng quan ly ngudn thai 30




CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(2) Céng cu k¥ thuat trong quan Iy CLN — Danh gia chat lweng nwéc
Chi tiéu danh gia
» Vat ly: d6 duc, mau, nhiét do, ...
* Hoéa hoc: pH, BOD, COD, kim loai nang, ...
» Sinh hoc: coliform, E coli, ...
Phuwong phap danh gia
+ Danh gia theo céc chi tiéu don 18 - So sanh véi quy chudn CLN hién hanh
+ Danh gia theo chi s6 CLN WQl
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CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN
(2) Cong cu ky thuat trong quan ly CLN — M6 hinh héa, dw bao CLN

Muc tiéu
« Dy bao dién bién chat lwong nwdc theo thoi gian/kich ban.
+ Hé tro quy hoach, canh bao 6 nhiém.

Cac mo hinh phé bién

M6 hinh Chtrc nang
MIKE 11/21 Mb6 phdng thady van, chat lweng nuwéc séng, hd
SWAT M6 hinh héa lwu vire, tac dong str dung dat
WEAP Phan tich kich ban phan bd nuwéc

Ung dung

+ Dy b&o 6 nhiém do sy cb.
+ Xay dwng kich ban phat trién dé thi, cong nghiép.
+ Tinh toan kha ning chiu tai va phan bd nwéc.
32




CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN

(2) Coéng cu ky thuat trong quan ly CLN — DPanh gia strc chiu tai
Quy trinh danh gia

+ Tinh toan tai lwong 6 nhiém hién tai

+ So sanh v&i ngwdng chiu tai theo quy chuan hién hanh

* S dung m6 hinh md phéng
Ung dung

+ Lam co s& cép phép xa thai.

* Quy hoach phat trién bén virng lwu vuc.

+ Giam sat va kiém soat 6 nhiém theo vung.
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CO SO PHAP LY VA KY THUAT TRONG QUAN LY CLN
(2) Cong cu k¥ thuat trong quan ly CLN — Quy hoach phan bd nwéc

Muc tiéu
+ Pam béo st dung nwédc hiéu qua, cong bang, bén virng.
Quy trinh
+Diéu tra hién trang tai nguyén nwéc
+Dw bao nhu cau st dung
+ Xay dwng kich ban phat trién

+Phan bd nwéc theo wu tién va kha ndng ngudn
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PHUONG PHAP QUAN TRAC, PHAN TiCH, DPANH GIA

CHAT LUONG NUGC

2.1 NGUYEN TAC, MUC TIEU DANH GIA CHAT LUQNG NUOC
2.2 PANH GIA CAC THONG SO RIENG LE

2.3 DANH GIA THEO CHi SO CHAT LUQNG NU'O'C (WQl)

2.4 QUAN TRAC CHAT LUONG NU'O'C MAT

2.1 NGUYEN TAC, MUC TIEU PANH GIA CHAT LWONG NU'OC

NGUYEN TAC PANH GIA CHAT LUONG NUOC
Kh&i niém: Danh gia chat lwong nuéc la qua trinh thu thap, phan tich va dién giai
di¥ liéu vé CLN dé xac dinh mirc d6 phu hop clia nwédc véi cac muc dich str dung
(sinh hoat, nbng nghiép, céng nghiép, sinh thai...)
Céc yéu té anh hwéng dén chat lwong nwéc:

« Tw nhién: dia chat, khi hau, thay van

* Nhan tao: nwéc thai, néng nghiép, cong nghiép
Sw bién d6i CLN

Theo khéng gian: doc dong chay, theo chiéu sau

Theo thoi gian: theo gi¢, theo mua, theo nam
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2.1 NGUYEN TAC, MUC TIEU PANH GIA CHAT LWONG NU'OC

Muc tiéu danh gia

< Don muc tiéu: tap trung 1 van dé (vi du: pha dwédng)

% Da muc tiéu: phuc vu nhiéu nhu cau (cap nwéc, thly san, cdng nghiép)
Dién giai — danh gia

< Xac dinh tinh trang nwéc

< Phan tich nguyén nhan 6 nhiém

< DPanh gia xu huwdng dai han
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2.2 DANH GIA CAC THONG SO RIENG LE

Co s& phwong phap: Méi théng sé CLN (pH, DO, COD, BODs, NH,*, NO;,
Coliform, kim loai nang...) dwgc xem xét riéng €.
Nguyeén tac: Gia trj do dwoc so sanh véi gia tri cho phép theo quy chuan ky
thuat quoc gia (QCVN).
Néu mét chi sé vwot ngudng thi ngudn nwéc khéng dat yéu cau dbi véi muc
dich st dung cu thé, du cac chi s khac dat.
Cac quy chuan thwong dung tai Viét Nam

QCVN 08-MT:2015/BTNMT: Chét lwong nwéc mét

QCVN 09-MT:2015/BTNMT: Chét lvong nwéc duwdi dat.

QCVN 01-1:2018/BYT: Nwéc an ubng.

QCVN 02:2009/BYT: Nwée sinh hoat. 38




2.2 DANH GIA CAC THONG SO RIENG LE (tiép)

Cac chi s6 don 1é phd bién
> Chi s6 vét ly
« pH: phan anh tinh axit/kiém; gi¢i han thwérng 6,5 — 8,5.
. D6 duc: lién quan dén can lo Itrng, chat ran.
» Chi sé héa hoc
. DO (Dissolved Oxygen): oxy hoa tan; <4 mg/L cho thdy nuwéc 6 nhiém hiru co nang.

. BOD; (Biochemical Oxygen Demand): nhu cau oxy sinh héa, phan anh lwong hiru co dé
phan hay.

. COD (Chemical Oxygen Demand): nhu cau oxy héa hoc, danh gia chat hivu co khé phan
hay.
« NH,* (Amoni), NO;~ (Nitrat), PO,*>~ (Phosphate): phan anh 6 nhiém dinh duéng.
. Kim loai nang (As, Pb, Cd, Hg, Cr, Cu, Zn): doc hai du & ndng do thap.
> Chi sé vi sinh

- Coliform, E. coli: chi b&o 6 nhiém phan. 39

2.2 PANH GIA CAC THONG SO RIENG LE (tiép)
Cach danh gia
» So sanh truc tiép

Viduy, DO do = 3,5 mg/L, trong khi QCVN 08-MT:2015 c6t B1 2 4 mg/L = nwdc khdng dat
cho muc dich twai tiéu.

» Tinh ty |Ié vwrot chuan: P =;—:
C; :ndng do do duoc.

S; :gia tri gi&¢i han theo QCVN.

Néu P; > 1 =thdng sb vwot chuén.

Két luan téng thé: thuwong chon théng s6 xau nhat dé xac dinh mirc dd 6 nhiém, vi
cach tiép can nay “cirng rdn” nhwng dadm bao an toan.

40




2.2 DANH GIA CAC THONG SO RIENG LE (tiép)

Wu — nhwoc diém

 Wu diém: don gian, dé ap dung, phu hop kiém tra nhanh.

X Nhwoc diém: khong phan anh duoc téng thé chat lwong nwéc; co thé
qua khat khe (chi mét thong sé vwot chuin — coi nhw khéng dat).

41

2.3 DANH GIA THEO CHIi SO CHAT LUONG NUGC (WaQl)

CHi SO CHAT LWONG NU'G'C WQI (WATER QUALITY INDEX)
Khai niém WQlI:
- Chi sd CLN (WQI) 1a mot chi sb td hop duoc tinh toan tir mot sé thong sd CLN xac dinh
théng qua cong thirc toan hoc.
- WQI dwoc dung dé mé ta dinh lwong vé CLN va duwoc biéu dién qua mot thang diém
Danh gia theo WQI
= Thu gon kich thwéc, don gidn hda thong tin
« T hop clia nhiéu théng sé cho phép danh gia tac déng tdng hop cac thanh phan ly — héa —
sinh cGia ngudn nwdc > thuan tién cho cdng tac quan ly, theo ddi dién bién CLN theo thoi
gian va khéng gian
- Han ché
o Tinh che khuét
o Tinh mo hd

o Tinh khéng mém déo 42




2.3 DANH GIA THEO CHi SO CHAT LUONG NUGC (WaQl)

Nguyén tac xay dwng WQl
= Dam bao tinh phu hop
= DPam bao tinh chinh xac
» Pam bao tinh nhat quan
= Pam bdo tinh lién tuc
» Dam bao tinh san cé
= DPam bao tinh so sanh
Vai tro ctia WQI trong quan ly CLN

» Phuc vu qué trinh ra quyét dinh: WQI c6 thé dwoc st dung lam co sé cho viéc ra cac
quyét dinh phan bd tai chinh va xac dinh cac van dé wu tién.

= Phan vung chét lwong nwéc

= Phan tich dién bién chat lwgng nuwéc theo khdng gian va thai gian. 43

CAna hA thAna tin chna cAna dAAnn

2.2 DANH GIA THEO CHi SO CHAT LUONG NUGC (WaQl)
Cac bwdc thiét lap WQl

B1 Lwa chon théng s6: phu thudc vao muc dich st dung WQl

+ Phuwong phap Delphi hodc phan tich nhan té quan trong
+ Sb lwgng théng sb bao gém 5 nhém

* Ham lwong oxy

+ Chét dinh duwéng

+ Khia canh strc khée: VSV, HCBVTV, KL néang

» Bac tinh vat ly

+ Chétrénlo Ing

B2 Chuyén déi cac thdng sb vé cung thang do
» Phwong phap dwdng cong ti 1é

B3 Trong sb

* Quan diém 1: dua trong sb dé phan biét mirc d6 quan trong clia cac thong sb trong danh gia chat lwong
nguon nwéc
+ Quan diém 2: khéng can trong s6 do méi ngudn nwdc khac nhau trong sé khac nhau > khéng so sanh dwoc

B4 Tinh toan chi s6 WQI cudi ciing




2.3 DANH GIA THEO CHIi SO CHAT LUONG NU'OC (WaQl)
banh gia theo WQl

| Gia tri WQl Mirc danh gia CLN . Mau |
91-100 S dung t6t cho myc dich cép nusc SH [N

Str dung cho muc dich cap nuéc SH
nhwng can ca bién phap xtr ly phu hop

S dung cho muc dich twéi tiéu va cac
muc dich twong dwong khac

S dung cho giao théng thuy va céac
muc dich twong dwong khac

Nwéc & nhiém néng, can cac bién phap
10-25 N ;
xw ly trong twong lai

76-90

51-75

26-50

Nwéc nhiém doc, can cé bién phap

<10 khéc phuc, x@ Iy

45

2.3 DANH GIA THEO CHIi SO CHAT LUONG NUGC (WaQl)

Chi s6 CLN Viét Nam VN-WQI (Qb s 1460/TCMT ngay 12/11/2019)
Cac théng sé Iwa chon
= Nhoém [: pH

= Nhém Il (HCBVTV): Aldrin, BHC, Dieldrin, DDTs (p,p’-DDT, p,p’-DDD, p,p’-DDE) Heptachlor &
Heptachlorepoxide

= Nhom Il (nhém KL nang): As, Cd, Pb, Cr(VI), Cu, Zn, Hg

= Nhém IV (nhém cac thoéng sb hiru co va dinh duwéng): DO, BOD5, COD, TOC, N-NH,, N-NO;, N-
NOz, P'PO4

« Nhém V (nhém théng sb vi sinh): coliform, E.coli
Yéu céu:
Sé liéu tinh toan VN-WQI phai bao gdm tbi thiéu 3/5 nhém théng sé trong dé bat budc phai cé nhém
\A
Trong nhém 1V ¢6 tdi thiéu 3 théong sb

Trwéng hop thly vue chiu tac dong ctia ngudn 6 nhiém dac thu bat budc phai lwa chon théng sé
d&c trung twong (rng dé tinh toan
46




2.3 DANH GIA THEO CHi SO CHAT LUQNG NUOC (WQl)

Chi s6 CLN Viét Nam VN-WQI (Qb sé 1460/TCMT ngay
12/11/2019)
Tinh toan WQI cho tirng thdng sé ctia nhém Il &IV (trir DO)

;i — Qi+1
w — T +q.

trong doé:
BP;: Nbng db gi¢i han dwéi cta gia tri théng sé quan tréc dwoc quy dinh trong bang 1
twong wng v&i muc i
BP,,: Néng dd gi6i han trén cla gia tri théng sb quan trac dwoc quy dinh trong bang 1
twong wng v&i muc j+1
q;: Gia tri WQI & mrc i da cho trong bang twong tng vai gia tri BP;
g;+,: Gia tri WQI & mc i+1 cho trong bang twong &ng véi gia tri P,

C,: Gia tri cia thong s6 quan trac dugc dwa vao tinh toan ,
7

2.3 DANH GIA THEO CHi SO CHAT LUONG NU'GC (WaQl)

Chi s6 CLN Viét Nam VN-WQI (QP sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho tirng thédng sé ctia nhém Il &IV (trir DO)

Bang quy dinh cac gia tri q;, BP;

Gia tri BP; quy dinh déi véi tirng théng sé

TOC N-NH, N-NO, N-NO, P-PO, Coliform E.Coli

mg/L MPN/100 mL
1 100 <4 <10 <4 <0,3 <2 <0,05 <0,1 <2.500 <20
2 75 6 15 6 0,3 5 0,2 5.000 50
3 50 15 30 15 0,6 10 0,3 7.500 100
4 25 25 50 25 0,9 15 0 0,5 10.000 2000
5 10 250 2150 250 25 215 >0,05 24 >10.000 >200
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2.3 DANH GIA THEO CHi SO CHAT LUONG NUGC (WaQl)

Chi s6 CLN Viét Nam VN-WQI (QP sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho tirng thédng sé ctia nhém Il &IV (trir DO)

Bang quy dinh céac gia tri q;, BP,

Gia tri BP; quy dinh déi véi tirng théng s6

As Cd Pb Cr(VI) Cu
mg/L
1 100 <0,01 <0,005 <0,02 <0,01 <0,1 <0,5 <0,001
2 75 0,02 0,005 0,02 0,02 0,2 1,0 0,001
3 50 0,05 0,008 0,04 0,04 0,5 1,5 0,0015
4 25 0,1 0,01 0,05 0,05 1,0 2,0 0,002
5 10 >0,1 20,01 20,05 20,1 22 >3 20,01
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2.3 DANH GIA THEO CHIi SO CHAT LUONG NUGC (WaQl)

Chi s6 CLN Viét Nam VN-WQI (QD sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho DO: théng qua DO b3o hoa

Tinh DO bao hoa va %DO bao hoa

DO, =14.652 -0.41022 T +0.0079910 T*-0.000077774 T°
DO'z’!__bﬂo hb1§= DOl.m@/ DOMO h@*IOO

Tinh WQl cho DO %~
i — Qi+
WQlIpo = BP.., — BP, (BP:'+1 - Cp) + qi+1
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2.3 DANH GIA THEO CHi SO CHAT LUQNG NUOC (WQl)

Chi s6 CLN Viét Nam VN-WQI (QD sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho DO: théng qua DO b3o hoa

Tinh WQlpo WQlpp = ——ttt_(Bp. —(,) +q,
Qlpo BP.., — BP:-( i+1 p) Qi+1
Bang 3. Quy dinh céc gia tri BPi va qi dbi véi théng sé6 DO%bé&o hoa
i 1| 2 3 4 5 6 7 8 [ 9| 10
BP, [<20| 20| 50 75 88 112 125 | 150 [ 200 | >200
Qi 1 [ 25| 50 75 100 100 75 50 | 25 1

Néu DO% b&o hoa < 20 hodc DO% b&o hoa > 200, thi WQlp, = 10.
Néu 20 < DO% b&o hoa < 88, thi WQIp tinh theo cong thirc 2 va st dung Bang 3.
Néu 88 < DO% b&o hoa < 112, thi WQIp = 100.

) 51
Néu 112 < DO% béao hoa < 200, thi WQIpq tinh theo cdng thirc 1 va str dung Bang 3.

2.3 DANH GIA THEO CHIi SO CHAT LUONG NUGC (WaQl)
Chi sé CLN Viét Nam VN-WQI (QD s6 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho pH

Bang 4. Quy dinh céc gia trj BPi va qi d6i véi théng sb pH

i 1 2 3 4 5 6
BP; <35,5 3,5 6 8,5 9 >9
q; 10 50 100 100 50 10

Néu pH < 5,5 hoac pH > 9, thi WQl,; = 10.
Néu 5,5 < pH < 6, thi WQl,, tinh theo cong thire 2 va str dung Bang 4.
Néu 6 < pH < 8,5, thi WQl ;= 100.

Néu 8,5 <pH < 9, thi WQl,, dugrc tinh theo cong thire 1 va str dung Bang 4
52




2.2 DANH GIA THEO CHi SO CHAT LUQNG NUOC (WaQl)
Chi s6 CLN Viét Nam VN-WQI (QD sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQI cho nhém i

Théng sb T Gi trj quan tréc | WQIg
(Don vi: ug/l)

<0,1 100
Aldrin

=0,1 10
Benzene hexachloride =0,02 100
(BHC) >0,02 10

<0,1 100
Dieldrin

>(,1 10
Téng Dichloro diphenyl =1.0 [ 100
trichloroethane (DDT,) >1,0 10
Heptachlor & =0,2 100
Heptachlorepoxide >0,2 | 10 53

2.3 DANH GIA THEO CHIi SO CHAT LUONG NUGC (WaQl)
Chi s6 CLN Viét Nam VN-WQI (QD sb 1460/TCMT ngay 12/11/2019)
Tinh toan WQl téng hop
Twor, | (TTwen | ..,
_WQLX[D J [ J 1 14
WOI="150 100 100 X[k ;WQ"”'XJEWQ!’}

Trong do:
WQI, : Két qua tinh toan déi voi théng sé nhom |
WQI,: Két qua tinh toan d6i v&i cac thong s6 nhém |l
WQl,, : Két qua tinh toan déi vai cac théng s6 nhém I
WQl,,: Két qué tinh toan dbi véi cac théng s6 nhém IV

WQl,: Két qua tinh toan ddi voi théng s6 nhém V 54




2.3 DANH GIA THEO CHi SO CHAT LUQNG NUOC (WQl)
Chi s6 CLN Viét Nam VN-WQI (QP s6 1460/TCMT ngay 12/11/2019)

Tinh toan WQI tdng hop: Trwdng hop khéng cé sb liéu ciia nhom V

Vn I/m
WQ[ (HWQIMJ (HWQI!H] 1 &
Ly~ t2 x~= x— > WQI,,
100 100 100 kZ]: oL,

WOl =

Tinh toan WQI téng hop: Trwong hop thay vwe can chd y van dé & nhiém
hiru co

I/'m

In
wol (HWQ!HJ [[]wgfm] L - 5
WolI = Iy Nl A isl A [IZWQ!”.J xFZiVQ,"
i=l i=l

100 100 100

Gia tri WQI sau khi tinh toan sé duwoc lam tron thanh sé nquyén >

2.3 QUAN TRAC CHAT LUONG NUOC MAT

Khai niém quan trdc méi trwdng

- Quan trdc méi trwdng la qua trinh theo dbi cé hé thdng vé méi trwong, céac
yéu t6 tac dong Ién méi trwérng nhdm cung cép théng tin phuc vu danh gia
hién trang, di&én bién chat lwong méi trwdng va cac tac dong xau dbi voi
moi truong. (Ludt BYMT 2020).

- Quan trédc mai trwdng chi mét quy trinh 1ap di lap lai cac hoat déng quan séat
va do lwdng mét hay nhiéu thong sé chat lwvong méi treéng, dé co thé quan
sat dwoc nhivng thay déi dién ra trong mét giai doan thdi gian (ESCAP,
1994).
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

CHUONG TRINH QUAN TRAC MOI TRUONG

THIET KE MANG LU Ol

=

THU THAP MAU .| DO BAC HIEN TRUVONG

-
-

PHAN TiCH MAU & PTN

XU LY DU LIEU

PHAN TiCH DU’ LIEU

.
e
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

Tram quan trdc & Mang Iwéi quan trac

- D& bao dam tinh lién tuc va hé thdng — can theo ddi, quan tréc nhiéu lan & mot

sb vi tri d&c biét goi la tram quan trac.

- V6i chwong trinh quan tréc trén dién tich Ién, dé ddm bao d6 phu cla sb liéu,
phai tién hanh déng thdi & mét sé da I1én cac tram quan trdc — hop thanh mang

lwdi quan trac.

Yéu céu cla tram quan tric

Tinh dai dién: bam bao mau thu dwoc la dai dién cho d&c trwng vé chét lwong moi

trwdng clia khu vwe nghién clru

- Khoang cdch t&i PTN: Dam bao thoi gian chuyén mau tiv tram vé PTN phai di ngan

dé cac thong sbé phan tich khong thay déi thanh phan, ndng do.

- Khéng bj anh hwdéng pha tap, bat tram lay mau nuwdc ngay sau dap nwéc = DO cao do g

x40 tron. khdng dic trwng cho nqudn nwdc




2.4 QUAN TRAC CHAT LUONG NUOC MAT

Céac loai tram QT
« Theo muc tiéu thong tin:
= Tram co s&
= Tram tac dong
= Tram xu hwéng
- Theo déi twong quan trac
. Tram quan trac chat lwong nuwéc mat
- Tram quan trc chat lwong nwdc ngam. ..
« Theo hinh thirc hoat déng
- Tram cb dinh (toa d6 1y mau, do la xac dinh)
- Tram di déng (toa do l4y mau, do cé thé thay dbi)

= Tram tw ghi
59

2.4 QUAN TRAC CHAT LUONG NUOC MAT

- Luwa chon vj tri QT -Péi véi nuéc séng, subi

O Quan trac chat lwgng nén
- cac vj tri & thwong lwu, chwa cé tac ddng ngudn xa thai,
- phan bb déu vuc nwéc, dai dién cho cac ddc diém thay van khac nhau
- néu c6 cac nhanh séng hop Iwu, chon diém sau hop Iwu, tron 1an cac nhanh
- Vi tri chon sao cho dé tiép can.

O Quan tric tac dong
- & nhirng noi c6 ngudn thai — chon vi tri dwdi ngudn xa, nuéc tron déu
- khi c6 dong nhanh vao dong chinh — can l4y it nhat 2 diém, mot & thwong lwu diém ré

nhanh va mét & ha lwu dd xa d& bao dadm tron 1an hoan toan. Tron 1an theo chiéu thang

dirng thwdng hoan toan trong vong 1 km; trong khi trén 1an theo chiéu ngang phu thudc
vao cac khuc ngoat va thuwdng la vai km.

- Cé&c song bi &nh huéng triéu can phai nam rd ché do triéu va lay mau khi tridu kiét
60




2.4 QUAN TRAC CHAT LUONG NUOC MAT

- Luwa chon vij tri QT -Déi véi nuéc séng, subi
U'¢c lvgng khoang cach dam bao sw xao trén hoan toan sau hop lwu

Average width Mean depth Estimated distance for complete mixing
(m) (m) (km)

0.08-0.7
0.05-0.3
0.03-0.2

0.3-27
0.2-1.4
0.1-0.9
0.08-0.7
0.07-0.5

1.3-11.0
0.4-4.0
0.3-2.0
0.2-1.5

8.0-70.0
3.0-20.0
2.0-140
0.8-7.0
0.4-3.0

1
2
3
1
2
3
4
5
1
3
5
7
1
3
5
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

- Lwa chon vij tri QT - Béi v6i nwoc ho:
o Tuy thudc tinh ddng nhat dé quyét dinh s6 diém Iy mau.
o Lwu y sw phan tAng nhiét.
o Cac yéu tb can quan tam:
- Kich thwée hd
« Hinh dang hd

« Cac diém nhan thai
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

- Lwa chon théng sé QT tuy thudc vao:
oMuc tiéu quan tréc: nén CLN, xu huéng dién bién CLN, danh gia ON do ngudn thai, ...
o Muc dich s dung nwéc: cip nwéde sinh hoat, cAp nwéc cdng nghiép, nudi trdng thay san, ...
o Dac diém ddi tweng quan tric: séng I&n, sdng nhd, hd, dam pha, dong chay,...
<« Céc théng sé QT thuong duoc quy dinh trong cac quy chuén ky thuét vé CLN

- Céc thdng sb co ban: Nhiét do, do dan dién, pH, DO, SS
- Ngudn nwéc cé tiép nhan thai

(@)

Chét thai hitu co: COD, BOD, TOC, nito hitu co, tdng phét pho, faecal coliforms.

o

Phu dwéng: NO5-, NO,-, NH,*, tdng phét pho, chlorophyll a

(@)

Néng nghiép va tuéi tiéu: NO,-, PO,3, thube trir sau.

o

Nw&c thai cong nghiép: tay thudc loai hinh CN
63

2.4 QUAN TRAC CHAT LUONG NUOC MAT

Tan suat lay mau
- Tan suét: danh gia dung cac bién ddng mang tinh chu ky cla cac théng sé chéat lwong MT,
- Bién dong ngay-dém — do 14y mau nhiéu lan trong ngay
- Bién dong theo mua — do 14y mau theo thang, mua trong n&m.
- Céc bién ddng mang tinh chu ky khac — do lay mau dinh ky.
% Vé nguyén tic, tan sé thu mau cang day, dé chinh xac cla danh gia cang cao. Tuy nhién
phai t6i wu do han ché nhéan lyc, chi phi,..
- Thoi gian & tan suat lay mau:
o Déi voi cac chwong trinh QT dai han (>1 nam): 3-4 thang/lan
o Dbivdi chwong trinh QT kiém soat, tan suat day hon: hang thang hodc hang tuan

o  Truwdng hop cwe doan, sw cd MT: ldy mau hang ngay hodc 1y mau lién tuc, mau

t6 hop theo thoi gian o




2.4 QUAN TRAC CHAT LUONG NUOC MAT

Lay méu
- LAy m4u: thu mét phan vat chat vira di nhé dé tién cho chuyén ché vira
da 1&n cho cac muc dich phan tich, ddng théi van dai dién chinh xac
cho vat chat dwoc lay mau.
Tinh dai dién:
- Thanh phan hay néng dé twong dbi clia tat ca cac cu tlr s& nhw nhau
trong mau va trong vat chat dwoc |14y mau;
> Mau duoc xr ly d& khéng cé bién ddi dang ké vé thanh phan
xay ra truwée khi tién hanh phan tich.
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2.3 QUAN TRAC CHAT LUONG NUOC MAT

Lay mau - Céc dang mau nwérc:

(1) Mau don
La mau riéng |, gian doan dwoc lay tr mot diém déc biét trong mot thoi
gian ngan (vai giay dén vai phat)
M6i mau thwdng chi dai dién cho chat lwgng nwdc & thoi diém va dia
diém dwoc lay mau.

Céc truong hop ldy mau don:
O nguén cé sy trdn 1an déng nhéat theo thoi gian va khéng gian
o nghién cu khd nang xuét hién 6 nhiém hoac giam sat s phan tan chét 6 nhiém

o dé xac dinh nhirng théng sé khéng n dinh nhw ndng dé cac chat khi hoa tan, clo
dw, sunfua tan: Fecal coliforms, VOC, NH, tw do luén lay mau don. 66




2.4 QUAN TRAC CHAT LUONG NUOC MAT

Lay mau - Céc dang mau nwérc:
(2) MAu té6 hop

La mau trén 18n cac mau don hodc cac phan mau don véi nhau theo ty &
thich hop da biét trwdc (gian doan hoéc lién tuc).

Cung cap mau dai dién cho cac dbi twong quan trédc khéng ddng nhét, trong
doé noéng d6 cuia chat can phan tich bién ddng trong cac khodng thdi gian hay
khéng gian ngan.
Thudng cé 3 dang méu té hop:

o T6 hop theo thdi gian (Sequential/Time composite samples)

o T6 hop theo khéng gian (Spatial composite samples)

o T6 hop theo lwu lwgng dong chay (Flow-proportional composites) 67

2.4 QUAN TRAC CHAT LUONG NUOC MAT

L4y mau - Céc dang méu nwéc:
(2) Mau té6 hop

Cac wu diém ctia mau td hop:

o gidm chi phi phan tich mau

o cho tinh dai dién cao ddi véi cac déi twong quan tréc khdng ddng nhét,
o cho thé tich mau I&n hon khi nhitng lwong mau thanh phan bj gi¢i han
Cac han ché:

o mét di cac mdi quan hé clia chat phan tich trong cac mau gian doan

o  xay ra kha nang pha lodng cac chat phan tich dwdi mirc phat hién,

o gia tang kha nang can tré phan tich

o gia tang kha nang xay ra cac twong tac clia chat phan tich

o co thé lam gidm s6 mau phan tich dudi yéu cau vé mat thong ké doi voi cac muc tiéu chat
lwgng so liéu dac biét hay cac muc tiéu dw kién riéng. 68




2.4 QUAN TRAC CHAT LUONG NUOC MAT

B&ao quan mau
Muc dich: gidm thiéu cac thay dbi vat ly, hoa hoc, sinh hoc xay ra trong
mau tr khi ldy m&u dén khi phan tich mau.
Céc qua trinh lam thay dbi vat chat trong mau:
- Vat ly: bay hoi, phan tan, hdp phu bé mat
« Hoéa hoc: phan rng quang hda, hap thu khi, oxi hda, két tia
= Sinh hoc: phan hay sinh hoc, phan trng enzym
Ba nhém phwong phap bdo quan mau thuwéng dung:
Lam lanh
S dung dung cu chira m4u thich hop
Thém chét bao quan
Ngoai ra can lwu y thoi gian bao quan mau
69

2.4 QUAN TRAC CHAT LUONG NUOC MAT

Po hién trwong

Gom:

- C4c thong s6 thay ddi khi 1y mau, van chuyén, bao quan (nhiét do, DO, khi
hoa tan khac, d6 duc,...)

- C4c théng sb co thé do bang céac sensor.

V&i cac mau td hop: nén do cac thdng sb hién trwdng trén mau don, phan
tich PTN trén mau t6 hop.

Ludn phai kiém chudn may do theo cac huwéng dan.
Ghi chti cc didu kién khi do (nhiét d6 khi quyén, thoi tiét,...)
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

Phan tich mau nwéc trong PTN

- Cac phwong phap tiéu chuan: APHA, AWWA, WEF. Standard methods for
the examination of water and wastewater.

- Céc tiéu chuén Viét Nam (TCVN).
Mot sé diém lwu y chung khi phén tich mau
V&i cac mau bao quan & nhiét dd thap phai dwa vé nhiét dd phong
trwde khi phan tich.
Tron déu mau ngay truwdc khi phan tich.
Thwce hién QA/QC,
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

Quan trac lién tuc, tw déng: Tram quan tric lién tuc gdm cac nhom thiét
bi:
- LAy mau va do (bom, cac sensor)
« Lwu trir di¥ liéu (data logger)
- Truyén di liéu (telemetry)
- Kiém chuén va bao duéng
Phén biét céc loai quan trac lién tuc:
« Theo kiéu xay dyng tram:
o tram cb dinh trén bo,
o tram phao néi
« Theo phwong thirc sensor tiép xic véi mau:
o hé théng c6 dong mau dwoc bom I&n va chay qua sensor (flow-through)

o hé théng c6 sensor nhiing truc tiép vao vre nwéc (in-situ) 72




2.4 QUAN TRAC CHAT LUONG NUOC MAT

Quan trac lién tuc, tw déng - Théng s6 quan trac tw dong

- Cac thdng sb truc tiép do: nhiét dd, pH, EC, Tur, DO, ORP, Cl-, NH4+, NO3-

- Cac théng s6 tinh toan tir théng sé do: TDS, Salinity, %DO bao hoa, ...

- Cac thdng s6 thly van: ap suét cot nuwdc (dé tinh do sau), van tbec dong
chay,...
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2.4 QUAN TRAC CHAT LUONG NUOC MAT

Quan trac lién tuc, tw déng - Cac van dé doéi v&i quan trac tw dong
Vé ky thuat
«  doi hdi hiéu chuén thwdng xuyén
- dung lveng bd nhé han ché
« cung cip nguén dién 4n dinh, [au dai
Vé bao dudng
sensor bj bam b@&i cac sinh vat trong nwéc (vi du tdo)
sensor bj vUi 1ap bi bun, cat
sensor bi an mon b&i nwéc man
Vé an toan
Mat cap hay pha hoai thiét bj

Hw héng thiét bi do sw ¢, thién tai,... 74




PHUONG PHAP KIEM KE, PANH GIA NGUON THAI VAO

MOI TRUONG NUGC

3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI

3.2. CACH TIEP CAN VA PHUONG PHAP KIEM KE
NGUON THAI

3.3. QUY TRINH KIEM KE NGUON THAI BIEM

3.1. GI&I THIEU CHUNG VE KIEM KE NGUON THAI

“Kiém ké” thuong dwoc st dung trong linh vc quan ly va bao vé méi trieong véi
y nghia “danh sach cac van dé& méi trwdng dwoc chia nhém nham cung cép di
liéu va théng tin phuc vu kiém soat va quan ly méi truong’.
C6 nhiéu loai kiém ké khac nhau tuy theo ngwoi st dung cudi cuing:

Kiém ké ngudn nuéc thai,

Kiém ké khi thai,

Kiém ké tai nguyén nuwéc qubc gia,

Kiém ké khi thai nha kinh,
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Kiém ké ngudn nwéc thai: 1a mot danh sach tdng hop ngudn & nhiém coé chat gay 6 nhiém nwéc va
wée tinh tai lweng cta né trong mdt khdng gian dia ly thé véi mot khoang théi gian cu thé
Kiém ké nguén nwéc thai la mot dang co s& div liéu dwoc xay dwng tap trung vao thong tin lién
quan dén ngudn & nhiém.
« PHAM VI LUU VUC SONG: Kiém ké ngudn nwéc thai lwu viee séng 1a mot danh sach tdng hop ngudn
nwéc thai va wéce tinh xa thai ctia né vao lwu vee sdng cu thé véi khoang thoi gian cu thé.
Kiém ké ngudn nuwéc thai luvu ve séng cé chirc nang nhu mét cong cu hd tro' cho cac muc tiéu sau:
Nhan biét cac ngudn 6 nhiém sé& dwoc kiém soat trong khu vwe muc tiéu,
Thiét lap téng tai lwong 6 nhiém can gidm
- Xay dwng chién lwgc quan ly/ kiém soat chat lwgng nwéc

So sanh wéc tinh tai lwong 6 nhiém trwéc & sau khi thuc hién ké hoach QL méi trwdng nwéc
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Phan loai nguén thai theo quan diém kiém ké:

Nguén diém 1a mot diém xa& nwéc thai cuc bd duy nhat chira mét hodc nhiéu chat 6 nhiém.
- Nhirng ngudn quan trong nhét 1a cac co s& cdng nghiép, nha may x& ly nwéc thai (mac du néi mot
cach nghiém ngat thi ban than nha may khong phai la nguén), nwéc thai chwa qua x ly, hé théng

xt ly chét thai va cac dia diém khai thac mé.
Nguén dién dwoc dinh nghia la nhiéu nguén nhé hon hodc phan tan ma tlr dé cac chét 6
nhiém c6 thé dwoc thai ra dat, khéng khi hodc nuérc, tac dong két hop ctia ching lén cac
moi trwong d6 cé thé rat dang ké.
« Bao gébm: cac hoat ddng néng nghiép, mot sd phat thai lién quan dén db thi, ldng dong trong khi
quyén va nha & néng thon.
« Thong thudng, ngudn dién thay déi nhiéu hon vé khéng gian va thoi gian so véi cac ngudn diém.
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Mot s6 khai niém lién quan dén kiém ké:

- Hé sé phat thai (EF): 1a ti s6 chi lwong phat thai ciia chat 6 nhiém trong mét khoang
thdi gian cu thé twong ng véi mot mire dd hoat ddng cdia loai hinh nguén thai ma hoat
dong d6 co thé do dac dé dang nhu lwong nguyén vat liéu dwoc ché bién hay lwong
san pham tao thanh.

- Mrc dd hoat dong ctia ngudn thai (A) biéu thi quy md ctia hoat déng tao ra chét thai
co thé 1a

oCong suat hoat déng
oTiéu hao nguyén liéu
» Lwong phat thai: L= EFxA
- Tai trong sdng mo ta khéi lwgng clia mot chat gay 6 nhiém dwoc van chuyén trén mot

don vi thei gian, thwong duoc biéu thi bang kg hoac tAn méi nam. 2

3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (riep)

Vai tro ctia kiém ké nguon thai trong quan ly chat lwong nwéc

Kiém ké& ngudn thai la céng cu hd tro trong viéc lap, thuc hién va danh gia ké hoach QLMT nuérc.

4-: Ké hoach QLMTNLVS}—
e

Thiét 14 5 .

mg:z tiéﬂp giasrﬁ . Xay dyng chien lugc
téng tai lwgng 6 ‘_| = quan lyl kiem soat
nhiem chat lugng nwéc

_S—
WDSI Luu vire séng

Nhén biét nguén &
nhiém nghiém
trong

T

F &y -
v »Sosanhuéctinhténgtai / Thue hign
‘" lwgng tredre va sau khi 7 Ke hoach QLMTN
““ thuc hign ké hoach —

QLMTN

—

Banh gia ]
K& hoach QLMTN |
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Vai tro ctia kiém ké nguén thai trong quan ly chat lwong nwéc

¥

D ligw/thong tin «

(So sanh)
<&+ + P Mo hinh chit luomg nirge

chit hugng nuée

(faegpaa.y)

‘Nhin bidt vin dé vi ngudn 6 nhidm

l

quguanm

Quié trinh cai thién chét luong nuéc va vai tro cla kiém ké ngudn thai
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Vai tro cta kiém ké ngudn thai trong quan ly chat lwong nwéc

Xiy dung/Thue hién chién lwge kiém soit va quan Iy
chat lwong nuwée lwu vire séng

Pinh gii chit hrong
nwdc trong hru vue song

Quan tréc chét lvong nuwéc va kiém ké nguén thai
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3.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI (rier)

Vai tro cuia kiém ké nguon thai trong quan ly chat lwong nwéc

% Kiém ké 1a nén tang quan ly chat 6 nhiém hiéu qua.
% Can két hop nhiéu phwong phap va nguén di liéu.
% Phuy thuéc muc tiéu quan ly & kha nang di liéu.

% La co sé cho chinh sach giam phat thai lau dai.
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI

Cach tiép can

Cap dd 1: Kiém ké nguon diém
+ Tap trung vao ngudn diém.
+ Str dung di liéu théng ké vé thdng tin ngudn diém

Cap do6 2: Phwong phap tiép can tai trong séng

+ Dua trén ndng do (ca trong pha nwéc va pha ran lo Irng) va div liéu lwu lwong dong chay clia séng,
+ Xem xét cac qua trinh co ban: van chuyén, lwu tri¥ hodc lwu trir tam thoi va phan hay chét & nhiém.

Cap do 3: Phwong phap tiép can theo dwong di cia chat 6 nhiém

+ Str dung théng tin cu thé vé sir dung dét, thiy van va cac qua trinh van chuyén co ban lién quan

Cap dd 4: Phwong phap tiép can theo nguén goc

« Xem xét birc tranh toan dién vé vong doi cla chat 6 nhiém
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké
(1) Nguén diém
Tai lwong = Nong dé x Lwu lwong nwéc thai
Nguédn dir liéu: S dung dir liéu thdng ké s8n cd, co s& dir liéu qudc gia hodc khao sat.
- Wu diém: Chinh xac, truc tiép.

- Han ché: Khéng phan anh dugc cac ngudn phan tan hoac phi chinh thirc.
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké
(2) Phwong phap tai lwgng séng

Y (Ci x Qi x Uy)

e e
Trong do:
L,; tai lwong hang nam (t&n/ndm); O, luu lwong trung binh ngay (m¥/s); O;: luu lvgng do dac (m?/s)
C,: ndng dd (mg/L); U hé sb hiéu chinh; n: s6 diém do

Tai lwgng khuéch tan (Diffuse load):
Cong thirc co ban L= L,-D, Cong thirc chi tiét L= L, -D,— Lg + Np
Trong dé:
D,, :tai lugng tir nguon diém; L :tai nén tw nhién; N, :qué trinh xay ra trong séng (Iang dong, phan hay...)
« WPu diém: Kiém chirng chéo di liéu tir nhiéu ngudn, phat hién déng gop tir nguén phan tan.

= Han ché: Khong phan biét chi tiét cac nguén phan tan. 86




3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké
(3) Phwong phap theo tiép can dwong di cia chat 6 nhiém (Pathway-oriented)
Nguyén tdc: Phan tich cac con dwéng chat 6 nhiém di vao thiy vwc &  hiéu rd qua trinh van
chuyén & bién dbi
Phén loai:
- Nguén diém (vi du: tram xt ly, m).
« Nguén phan tan néng thén: x6i mon dat, dong chdy méat, thoat nwéc ngdm, bay hoi — I&ng
dong.
« Cong cu tinh toan: USLE (Universal Soil Loss Equation) dé& wéc tinh x6i mon.
- Thong sb: R (mwa), K (d4t), LS (dia hinh), C (thdm phu), P (bién phap canh tac).
- Ngudn phan tan dé thi: tran hdn hop, hé thdng thoat nwéc mua.

« Uéc tinh dwa trén tai trong bé mat (kg/km?2), lwgng mwa va déc tinh ha tAng dé thi.
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké
(4) Phwong phap theo tiép can ngudn géc (Source-oriented)
Nguyén tac: Phan tich dong chay ctia chat 6 nhiém tir sén xuét — tiéu dung — xt ly — thai ra
moi trwdng.
Cong cu: Substance Flow Analysis (SFA).
Céng thire khéi lwong:
Input + Formation = Output + Degradation + Accumulation
« Pu diém: Cung cap burc tranh toan dién, hd tro chinh sach giam phat thai.

« Han ché: Yéu cau di liéu chi tiét, cap nhat lién tuc.
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké - So sanh cac phwong phap

- Nguén diém: chinh xac nhwng han ché pham vi.

- Tai lwgng séng: kiém chirng tét, nhwng khoé phan tach nguén.

- Puwong di clia chat & nhiém: chi tiét, cho tirng khu vire cu thé, can nhiéu div
liéu.

- Ngudn gbc clia chéat 6 nhiém: toan dién, hd trg chinh sach, doi héi di liéu
lon.
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3.2. TIEP CAN & PHUONG PHAP KIEM KE NGUON THAI (TIEP)

Phwong phap kiém ké — Kha ning (rng dung tai Viét Nam
- Quan ly 6 nhiém thuéc BVTV qua tiép can dwong di cla chét 6 nhiém
- Uéc tinh tai lwong N, P trong séng bang tai trong séng
- Kiém ké nguén thai cong nghiép theo ngudn diém

- Xay dwng phan tich dong vat chat cho nhya/vi nhwa & kim loai nang..
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3.3. QUY TRINH KIEM KE NGUON THAI BDIEM

1. Chuén bj kiém ké

2. Thu thap théng tin & dir liéu

3. Tinh toan thai lwong & xtr ly dir liéu

4. Quan ly va rng dung kiém ké
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3.3. QUY TRINH KIEM KE NGUON THAI BIEM

(1) Chuan bij kiém ké
= Xac dinh muc tiéu
- Chét 6 nhiém
- Loai nguén
- Ranh gioi dia ly
- Chuén bij phiéu khao sat
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3.3. QUY TRINH KIEM KE NGUON THAI DIEM (TIEP)

(2) Thu thap thong tin dir liéu - Loai théng tin di¥ liéu can thu thap

» Danh muc cac co s&
- Théng tin vé co s6,

= D liéu hoat ddng,

- Don vj tai lwong 6 nhiém / tai lwgng 6 nhiém,

= D liéu khéng gian va thoi gian, va

- D liéu/Théng tin chat 6 nhiém/dang chat & nhiém
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3.3. QUY TRINH KIEM KE NGUON THAI DIEM (TIEP)

(2) Thu thap thoéng tin dir lieu — Phuong phap thu thap

- Thu thap tryc tiép
o Khdo sat tai co s&
o Quan trac
o Bao céo van hanh
- Thu thap gian tiép
o B4o cao DTM/Dé an BVMT
o D@ liéu théng ké nganh
o M6 hinh x3 thai

o Uéc tinh tai lwvgng

Thu thip trwe tidp %" Thu thip gian fiép
BTAL Cam ket, A8
Ngudn thank in MT
Khiao il tgl i
2y % ;
S Thing ki T
Ngubn kiem rra e —— L
i B e tink dom vi
Nimg ri L da g P
" , cang bé ubiem
Quan v rye 1

Thu thép di ligu thwong gdp kho khan -  Can tich hop tir nhiéu ngudn di liéu/théng tin o,




3.3. QUY TRINH KIEM KE NGUON THAI DIEM (TIEP)

(3) Tinh toan tai lwong & xtr ly sé liéu
Phuwong phap woc tinh tai ltrong

= Quan trac tryc tiép

= Pon vi tai lwong 6 nhiém

= Can bang khéi lwong

= M hinh tinh toan
Kiém tra va cép nhéat di liéu

= Kiém tra chéo di¥ lieu

= So sanh co s& cung nganh

- Phat hién sé liéu bat thwong

= Cap nhat dinh ky 95

3.3. QUY TRINH KIEM KE NGUON THAI DIEM (TIEP)

(4) Quan ly va trng dung kiém ké
- Lap danh muc/ban dd GIS ngudn 6 nhiém

- Theo déi xu hwéng tai lwong
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DANH GIA SUC CHIU TAI CUA NGUON NUGC

4.1. GIOI THIEU CHUNG VE KIEM KE NGUON THAI

4.2. CACH TIEP CAN VA PHUONG PHAP KIEM KE
NGUON THAI

4.3. QUY TRINH KIEM KE NGUON THAI BIEM

4.1 MOT SO KHAI NIEM

Surc chiu tai:

Theo Luat Bao vé méi tredng 2020: Kha nang chiu tai cia mdi trwong la gioi

han chju dwng ctia méi trwong dbi véi cac nhan td tadc ddng dé méi truwdong

cé thé tw phuc hbi.

- Strc chju tai cua séng la tai lwong 6 nhiém I&n nhat dwa vao séng, ma ndng
dd chéat gay & nhiém trong nwéc séng van thda man quy chuén theo cac
muc tiéu str dung nwéc da duoc xac dinh.

5 Surc chju tai: kha nang tiép nhan thém tai lwong 6 nhiém ma van dam

bdo muc tiéu chat lwong nudc
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4.1 MOT SO KHAI NIEM

Tam quan trong cua viéc tinh toan strc chiu tai:
- biét dwoc mirc A6 6 nhiém mdi trwdng hién tai,
- biét dwoc lwong chat 6 nhiém c6 thé thém vao ngudn nwéc (trong trudng hop chét
lwgng ngudn nuwdc chwa dén gidi han cho phép)
- tinh dwoc lwong chat 6 nhiém xa thai vao nguén can giam di d& moéi truéng nwédc cd
thé phuc hoi.

Y nghia:
= Cobng cu quan ly mbi treong nwéc mat

- Co s& cap phép xa thai va quy hoach phat trién KT-XH
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4.1 MOT SO KHAI NIEM

Nguyén tac tinh toan sirc chiju tai cia séng

- C6 tinh hé thdng, d&m bao tinh tdng thé va lién két theo toan bo lwvu vuc
sbng.

- Chia doan séng cu thé dé thuwc hién tinh toan phu hop véi déc diém tirng
khu vyc.

- Viéc tinh toan strc chiu tai cta tirng doan séng phai dwa trén cac yéu t
sau:
o Mtrc d6 bién dong ctia dong nuéc;
o Lwu lvgng dong chay;
o Cac thdng sb chét lwong nwdc tai doan séng do;
o Lwu lwgng va dac diém 6 nhiém cla cac ngudn thai db vao doan séng twong tng.
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)

Cac yéu cau déi véi viéc tinh toan strc chiu tai
- Xé&c dinh ranh gi¢i lwu vwe, tiéu lwu vure, doan sdng phuc vu tinh toan
- Xac dinh muc tiéu quan ly CLN

- Xé&c dinh théng s6 can tinh toan
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)

Nguyén tac tinh toan
« Phu thudc vao loai chat 6 nhiém, Iwu lwgng, tai lwgng, kha nang tw lam sach
- Phwong trinh can bang vat chat:
D,+Lyy+Lg-Np=L,-L,
Trong do:
D,: tong tai lwong chét 6 nhiém clia cac ngudn diém xa vao doan song (kg/ngay);
Ly tng tai lwong chat & nhiém cta cac ngudn dién xa vao doan séng (kg/ngay);
Lg: tai lwong nén tw nhién cta chat & nhiém di vao doan séng (kg/ngay);
Np: tai lwong cta chét 6 nhiém mét di do cac qua trinh bién ddi xay ra trong doan séng
(kg/ngay);
L,. Lyo: tai lwgng chat 6 nhiém tai cac mat cat twong (ng & ha lwu va thuong lwu cla
doan song (kg/ngay
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)
Xay dwng kich ban tinh toan

Kich ban co so:
- lwu lwong clia séng theo dong chay téi thiéu

- t&i lwong chéat & nhiém tai mat cat & thwong lwu doan séng la tai lwong cta théong sb
chét lwong nwéc hién cé trong ngudn nuéc clia doan sdng

- t&i lwong chéat & nhiém tai mat cat & ha lwu doan séng la tai lwong ti da cla théng sb
chét lwong nuwéc mat

Céac kich ban trng vé&i toan bd dai lwu lugng cua doan séng;

Céc kich ban theo yéu céu chét long nuéce trong tuong lai.
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)
Cac phwong phap tinh toan

Phuwong phap

truc tiép Ap dung khi khéng c6 nguén thai truc tiép

vao doan séng

Phwong phap
gian tiep Ap dung khi c6 ngudn thai truc tiép

Ap dung khi c6 anh huwdng cla cac qua trinh
tw 1am sach, hoac/va doi voi doan séng anh
huwdng badi triu,

Phwong phap
mo& hinh hda
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)
Céc phwong phap tinh toan - Phwong phap truc tiép
I-tn = (Ltd - I-nn) x Fs
Trong do:

- Ly,: kha nang tiép nhan nwéc thai, khd nang chiu tai déi voi tirng thong sbé &
nhiém, kg/ngay;

- Ly tai lwong téi da cla tirng théng sé chét lwong nwdc mat déi vai doan
sbng, kg/ngay;

- L,: tai lwong cla tirng thong sb chét lwgng nwéc hién co trong ngudn nwéc
cuia doan sbng, kg/ngay;

« F hé sb an toan, dwoc xem xét, lwa chon trong khoang tr 0,7 dén 0,9 trén
co s& mirc dd day du, tin cay, chinh xac cla cac thong tin, sb liéu st dung
dé danh gia
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)

Céc phwong phap tinh toan - Phwong phap gian tiép
I-tn = (Ltd - I-nn - I-tt) X Fs + NPtd
Trong do:
- Ly,: kha nang tiép nhan nwdc thai, kha nang chiu tai dbi véi tirng thong s 6 nhiém,
kg/ngay;
- L4 tai lwong téi da cla tirng thong sb chéat lwong nwdc mat déi véi doan song, kg/ngay;
- L,,: tai lwong cla ting thong sé chét lwong nuwéc hién cé trong ngudn nuwéc clia doan
sbng, kg/ngay;
- Ly tai lwong théng sb 6 nhiém cé trong ngudn nwéc thai, kg/ngay
N h§: sb an toan, dwoc xem xét, lwa chon trong Ighoéng ttr 0,7 dén 0,9 trén co s& mirc
do day du, tin cay, chinh xac clia cac thong tin, sé liéu str dung dé danh gia
» NPyg: téi lvgng curc dai clia thong s6 6 nhiém mat di do cac qua trinh bién doi xay ra
trgng doa’n séng. Qié tri l\~lPtd phu thudc vao trng chat § nhiém~ va c6 thé chon gia tri
bang 0 doi véi chat 6 nhiém cé phan &ng lam giam chat 6 nhiém nay.
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4.2 PHUONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)
Cac phuwong phap tinh toan - Phwong phap mé hinh

- Xay dwng mé hinh thly lwc, chat lwong nwéc dé xét dén kha nang tw lam sach
va anh hwéng triéu

- Quy trinh gdm 5 buwéc 1. X&c dinh muc tiéu, pham vi

2. Thu thap va x ly di¥ liéu

3. Lwa chon, hiéu chinh, kiém dinh mé hinh

4. M6 phéng va phan tich két qua

5. B4o céo, dé xuét phan b tai lwong

Cac mo6 hinh thwong dung: SWAT, Mike 11, WASP, WEAP
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4.2 PHUONG PHAP TINH TOAN SUC CHIU TAI (tiep)
Déi v&i hd va ho chiva
- Néu van hanh hang ngay — ap dung nhu danh gia séng
- Néu khoéng van hanh hang ngay
— -3
I\/Itn - (ch - Cnn) x Vh x 107 x FS
Trong do:
M,,,: khad nang tiép nhan nuwéc thai, kha ndng chiu tai déi vai tivng théng sb 6 nhiém cla
hd, kg
Cqc: gid tri giGi han cla thong s6 chét lvong nudc mat theo quy chudn ky thuat vé chat
lwong nwée mat tng véi muc dich st dung ca hd, mg/L
C,.: két qua phan tich théng sb chét lwong nwdc hd, mg/L
V,,: dung tich ctia hd va dwoc xac dinh trén co s& dung tich ctia hd trong mua can, m3
Fs: hé s6 an toan, lay bang 0,7
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)

So sanh séng va ho
> S6ng: chu trong dén dong chay va tai lwong

> Hb: chu trong dén dung tich va kha nang tich tu
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4.2 PHUYONG PHAP TiNH TOAN SUPC CHIU TAI (tiép)

Dir liéu can thiét cho danh gia
- D liéu thay van (dong chay, myc nwéc)
- D lieu chat lvong nwéc (COD, BODS5, N, P, Amoni...)
- D liéu nguodn thai: diém, dién, tw nhién

- D@ liéu kinh té - xa hoi
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NANG CAO HIEU QUA XU’ LY NUGC THAI SINH HOAT

BANG CONG NGHE TIEN TIEN

5.1 THUY'C TRANG HE THONG XU’ LY NU'O'C THAI SINH HOAT

5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU’ LY NTSH VA
XU HUONG THU HOI TAI NGUYEN TU XLNT

5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

- Nuwdc thai sinh hoat: nwéc thai tir &n udng, tdm giat, vé sinh...
- Pac diém: Lwu lwong Ién, bién ddng theo gid/ngay
- Thong sb dién hinh:

o BODs: 200400 mg/L

o COD: 400-800 mg/L

o TSS: 150-450 mg/L

o N: 30-50 mg/L: P: 510 mg/L
- Tai lwong: 100—150 L/ngwoi/ngay (d6 thi VN)
- Bién dong theo khu vuec:

- Noi d6: Lwu lwong cao, 6 nhiém hiru co lon

- Nong thén: Phan tan, it hé thdng tap trung
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5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

Quan ly nwée thai do thi tai Viét Nam

Theo B6 Xay dwng, Cuc Phat trién do thi:

- Dén thang 12/2021: Viét Nam c6 869 db thi, chiém khodng 40% dan
sO.

- Nwée thai sinh hoat dé thi: ~3,8 triéu m3*/ngay

- 70% ho gia dinh cé d4u nbi vao hé théng thoat nuwéc dé thi.

- Chi khoang 15% lwong nwéc thai dd thj dwoc thu gom va dwa vé cac
nha may xw ly tap trung.
- Ha Nbi: 1,2 triéu m3/ngay, x& ly ~35%
- TP.HCM: 2,5 triéu m3/ngay, x& ly ~15%
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5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

Hé thong nha may xt ly nwéc thai

- C6 71 nha may x& ly nwéc thai sinh hoat dang hoat ddng, véi tdng cong suét thiét ké
khoang 1,4 triéu m*/ngay.

- Ngoai ra, c6 80 nha may x& ly nwéc thai dang duwoc dau tw, xay dung, véi tbng cong
suét thiét ké dw kién 1,6 triéu m¥/ngay.

« Cong nghé xt&r ly dang dwoc ap dung: CAS, AO, A20, SBR, OD, Loc sinh hoc, H&
sinh hoc, CEPT, v.v.

Dic diém sr dung nwéc va xtr ly tai hd gia dinh

- Lwong nwéc st dung binh quan dau ngwdi: 110 littngwdi/ngay (dao dong tir 33 —
213 lit/nguw&i/ngay tuy khu vyc).

- Khoang 90% hd gia dinh c6 bé tw hoai nhwng phan Ién chi xt ly so bd, hiéu qua
chwa cao (thuwdng chi xr ly nwée den tr toilet).

- 40% bé ty hoai khong dat yéu ciu ky thuat hodc da xubng cép. 114




5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

Cac cong nghé xtr ly nwéc thai hién nay

Sé lugng nha may xu [y nude thai theo phuong phap

Chura xac dinh rd

Khac |
{x ly ca hoe)

AD 4

B& phan (mg J
mang sinh hec (MBER}

Loc nhd gige
(TF)

AZO

Muang 6 xy hda _
(0D}

Hé sinh hpc 4

Bun hoat tinh |
truyén thing (CAS)

Bé phan (mg |
theo mé (SBR)

0.0 25 50 75 100 125 15.0 175
56 luong NMXLNT 115

5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

Cac cong nghé xtr ly nwéc thai hién nay
Tong cong suat thiét ké theo phuang phép xir Iy

Chura xéc dinh rd

Khdc
|xi Iy cd hoe)

AD

BE phan (mg

mang sinh hec (MBBR)
Lo nha gigt |

(TF)
AZ0

Muang & xy hda
(oD)

H& sinh hpc 4

Bdn hoat tinh |
truyén théng (CAS)

Bé& phan (mg
theo mé (SBR)

0 100000 200000 300000 400000 500000 600000
Téng céng sult thist ké (m3ngay) 116




5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

* Chénldp

= S5dn xudt phdn compost

*  B6t+ Ran hoa (bun thai nguy hai)
*  Sdy+ Bét

* (Bdng) Phin hdy ky khi thu biogas

" -~ 117
5.1. THYC TRANG HE THONG XU LY NTSH HIEN NAY
Tai str dung nwéc thai hién nay
Buon Ma Thuot City WWTP:
Coffee farm irrigation
WW reuse for fish farming
UV treatment, TL - BC WWTP, HMC
Membrane technologies
2. '.:cﬁu ;:_'.?.w :'c- 1
A B B M
UF membrane + UV, Tertiary filtration, ot R e b 0
Yen So WWTP. Hanoi BinhHUgWWTRHCMC | o5 o g% ot O 118
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5.1 THUC TRANG HE THONG XU LY NUO'C THAI SINH HOAT

Thach thire trong xwr ly NTSH
- Thiéu dinh hwéng va quy hoach déng bé:
« Chuwa c6 chién luvgc dai han vé thoat nwéc — xir ly nwdc thai.
» Quy hoach chuyén nganh chwa gén chéat véi dau tw nghién ctru sau.
- Ty lé dau ndi vao hé théng xtr ly con thap:
« Nhiéu hd gia dinh, co s& van xa thai trwc tiép ra kénh rach.
» Quan ly bun céan con bé ngo:

« Bun ti bé tw hoai va tram x@ ly thwerng khéng dwoc thu gom — x@& ly ding quy chuan.

119

5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HPONG THU HOI TAI NGUYEN TU XLNT

Coéng nghé XLNT tién tién
Vai tro

- Nang cao hiéu qua x ly

- Tiét kiém chi phi van hanh

- Tao diéu kién tai s dung nwéc va thu hdi tai nguyén
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5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HPONG THU HOI TAI NGUYEN TU XLNT

Coéng nghé XLNT tién tién
MBR (Membrane Bioreactor)
« Két hop sinh hoc + mang UF/MF, chét lwgng nwéc cao, dién tich nhé.
«ng dung: d6 thi mé&i, khu cong nghiép céng nghé cao.
MBBR & SBR nang cao
«MBBR: vi sinh bam gia thé, thich (rng dao dong tai.
+ SBR: chu trinh mé, dé tw dong hoa.
AOPs (Advanced Oxidation Processes)

«UV/H,0,, O3, OH+ — phan hiy hop chéat khé phan hiy, dwoc phdm, héa chét.
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5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HPONG THU HOI TAI NGUYEN TU XLNT

Coéng nghé XLNT tién tién

P4t ngap nwéc nhan tao (Constructed Wetlands)

+ Sinh thai, chi phi thap, phuc héi hé sinh thai, thu héi dinh duwéng.

Dién keo tu (Electrocoagulation)

* S&r dung dong dién tach can & kim loai nang, it ban, van hanh don gian.
NF/RO & NEWater (Singapore)

« Tao nwéc siéu sach tlr nwdc thai; ng dung trong cdng nghiép & bb sung ngudn
nwdc sinh hoat
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5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HUONG THU HOI TAI NGUYEN TU’ XLNT

Coéng nghé XLNT tién tién
So sanh céng nghé XLNTSH

Cong nghé Chi phi Hiéu qua xu ly Tinh bén virng

Thap BOD>90%, N~70%  Tét, d& van hanh
MBBR Trung binh BOD>85%, N~75%  Thich nghi cao
MBR Cao BOD, SS, Coliform  Bén virng néu bao
~99% tri tot
AOPs Cao X0 ly vi chat kho Tiéu thu dién I&n
phan huay
Cw R4t thap BOD 70-85% R4t bén virng, than
thlén 123

5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HUONG THU HOI TAI NGUYEN TU’ XLNT

Giai phap cong nghé théng minh & sé hoéa trong van hanh hé théng
XLNT
SCADA & Giam sat ttr xa

+ Chtrc néng: giam sat, canh béo, t6i wu van hanh.
loT + Al

+ Cam bién loT thu thap di liéu, Al dw b&o tai lwong & tdi wu hoéa.
Digital Twin

+ Ban sao sb ctia NMXL, mé phéng & huén luyén nhan lyc.
Blockchain & Dir liéu minh bach

« Lwu trir di¥ liéu dau ra, giam sat PPP, nang cao niém tin cong déng.
Cam bién nano & Big Data

+ Phat hién vi lwong 6 nhiém, phan tich di liéu I&n hd tro quyét dinh
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ng dung tiém nang cua cac CN thong minh phé bién va CN dan dat xu thé trong XLNT

Nhém céng nghé

Cong nghé dai dién

(*ng dung cu thé

Al (Tri tué nhan tao)
loT (Internet of
Things)

Giam sat tir xa
SCADA & PLC
Blockchain

Digital Twin

Big Data

Cam bién théng minh
(Nano)

Machine Learning, Deep Learning

Cam bién két néi mang, Gateway
truyén dir liéu

Hé théng Cloud, phan mém
dashboard

Siemens, Schneider Electric,
Honeywell, ...

Hyperledger, Ethereum...

ANSYS, Siemens Twins Builder,

Nén tang phan tich di liéu
(Hadoop, Azure, AWS, ...)

Sensor tich hgp céng nghé nano
hodc Al

Dw béo tai lwong, tw déng diéu chinh van
hanh, phat hién bat thweng

Giam sat théng sb nwéc thai theo thei gian
thuwe, canh bao sw cd

Quan ly hé théng tir xa, tiét kiém chi phi nhan
lwc va thdi gian phan héi

Tw déng hoéa quy trinh van hanh, diéu khién
thiét bj hiéu qua

Dam bao tinh minh bach va an toan trong
quan ly di liéu van hanh hé thdng

M6 phéng do dé téi wu héa thiét ké, van hanh
thir nghiém

Phan tich di liéu van hanh, hé tro ra quyét
dinh va tbi wu bao tri

Phat hién chinh xac chat 6 nhiém, nang cao12s

chAt ivona kidm soat

5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HPONG THU HOI TAI NGUYEN TU XLNT

Xu hwéng thu héi tai nguyén tir XLNTSH

Nwérc tai str dung

* Tw&i cay, rra dwong, lam mat cdng nghiép.

Thu héi dinh dwéng

* Nito & Photpho — phan bon (struvite, vivianite).

Nang lwong & vat liéu

 Khi sinh hoc (biogas), bun — vat liéu xay dwng, compost.

M6 hinh tich hop Anyang Saemul — Han Quéc

* Nha may XLNT thanh co s& nang lwvong & tai nguyén

126




5.2. MOT SO CONG NGHE XLNT TIEN TIEN TRONG XU LY
NTSH VA XU HUONG THU HOI TAI NGUYEN TU’ XLNT

Phat dién
I T
s X ly két hop blun i{{ |
s il

_ wardichluco |

Pha ran {~®~+ Phan bon

Pha léng

3 |

Nudrc thai Xir Iy nudc thai

[ (den va xam)

nudc thai

an

Lk

Chat thai cng nghiép giau hitu cor

Bun

Tram xir ly chat thai,
thu hai tai nguyén

Mb hinh xt ly két hop chét thai, thu hdi tai nguyén
cho khu d6 thi, cong nghiép 127




