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Chwong 4. Quan trac va danh gia CL nwéc

4.1. Quan trac nwé'c mat
4.1.1. Vij tri tram quan trac va diém Iy mau nwéc
(1). Véi séng, subi
Quan tric chat lwgng nén
cac vi tri & thwong lwu, chwa cé tac déng ngudn xa thai,

néu cd cac nhanh sdng, chon diém sau hop lwu, trén 1an cac nhanh
chon vi tri dé tiép can.

Quan trac tac ddong
nhirng noi cd ngudn thai: chon vi tri dwdi nguodn xa, nwdce tron déu
noi co dong nhanh vao dong chinh: it nhat 2 diém, mét & thuong

lu diém ré nhanh va mot & ha lwu du xa dé bao dam trén lan hoan
toan.

cac s6ng bi anh hwong triéu: phai nam rd ché dod triéu va lay mau
khi triéu kiét.
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Bang: Khuyén cao so6 lwong diém lay mau trén moi mat
cat séng, suoi theo loai hinh thuy vwc

Luu luong trung

Loa1 hinh vuc

S6 luong diém

SO lugng mau

binh nam (m3/s) nuoc lay mau/mat lay theo do
cat sau/mit cat
Nho hon 5 Sudi nhd 2 1
5—150 Sudi 4 2
150 — 1.000 Song 6 3
Lén hon 1.000 Séng 16n Téi thiéu 12 6 4

(Nguén: Deborah Chapman, 1998)
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(2). V&i hé
Chu y cac dac diém cla ho khi xac dinh vi tri quan trac:
Dung tich nwéc, thdi gian lvu nwdc
Hinh dang ho
Sw phan tang: véi cac ho sau, cd 1ap, it bi gié xao tron, ...
M6t sb chi dan Iwa chon vi tri quan trac
néu cd xao tron tot va khoi lwvgng nwac gia nhap Ion thi mot vj tri
gan gitra ho la du
néu ho dwoc chia thanh nhiéu vinh hay lwu vwe thi can nhiéu vij tri
hon.
Trwdng hop chung: hé thong 6 lwdi va dwdng cat ngang
Theo mdt s tai liéu, sé luvong céc diém I&y mau toi thiéu sé bang gia tri
lam tron cua légarit dién tich ho (theo mét vudng).

Vi du: H6 Tay ¢ A=24 km? = s6 diém = log(24*106)=7,38 ~ 7

diém
<'Z% Bai giang Quan trdc va ddanh gid chat Iwong nwéc va khéng khi




Chwong 4. Quan trac va danh gia CL nwérc
4.1.2. Théng sé quan trac
Théng sb quan trac tuy thudc vao:
Muc tiéu quan trac nén, xu hwong dién bién CLN, danh

gia ON do nguodn thai,.

Muc dich s dung nwoc — cap nuwdc sinh hoat, cap nwéc
cong nghiép, nudi trong thay san,.

bac diém déi twong quan trac — sdng 1én, séng nhd, ho,
dam pha, dong chayi,...

Quy dinh trong céc tiéu chuan chat lwong (QCVN 08:2015
vé CLN mat) hay quy dinh ky thuat (24/2017/TT-BTNMT)

Deborah Chapman (1998) khuyén cdo lwa chon céc théng
sO quan trac theo cac muc dich sty dung nwdc khac nhau
(xem file phu luc).

_o Céc thong so di kém: thly van, sinh hoc
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4.1.3. Tan suét, thoi gian lay mau
Tuy thudc vao yeu cau cong tac quan Iy moi truong, dac
diém ngudn nuwdc, kha nang dap &ng vé kinh phi, thiét bi...
Quan trac nén, tac déng: toi thiéu 6 lan/nam, 2 thang/lan

Khi cé nhirng thay dbi theo chu Ky ¢ can thlet ké khoang
thoi gian du ngan gitra 2 lan lay mau lién tiép dé phat hién
dwoc nhirng thay doi.

Nhung vi tri chiu tac dong manh thay triéu hay co thay doi
I&n vé van toc, hwong dong chay — nén lay mau it nhat 2
lan/ngay.

Quan trac sw c6 MT-thu mau hang ngay hodc nhiéu lan
trong ngay.
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Tham khdo tan suat lay mau & cac tram GEMS/Water (Ian/ndm)

Loai tram Séng Ho Nwdc ngam

Tram co s& (nén)| 4 -—12 4 2 -4

Tram tac dong

....................... Neouing | 12 24 | 6is | a1z

....................... Neoetivior |13 T2 4

....................... i B S
sén

....................... P TN e I

Tram xu hwdng 12 -24 2—6 4
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4.1.4. Lay mau va bao quan mau nuwaorc
4.1.4.1. Cac dang mau
(1). Mau dorn (grab sample, discrete sample)
Mau riéng I&, gian doan lay tir mot diém trong mot thdi gian
ngan (vai giay dén vai phut)
Mau chi dai dién cho CLN & th&i diém va dia diém 1ay mau.
Céc trwong hop lay mau don:
trén 1an ddng nhat trong thdi gian dang ké va theo moi huwédng
mé&u don cho biet mirc d9, tan suat va khoang thoi gian cac thay doi
cua théng sb can nghién ctru
mau té hop khdng phan biét dwoc nhirng mau riéng Ié vi chung phan
tng voi nhau;
xac dinh nhirng thdng s6 khdng 6n dinh: cac chat khi hoa tan, clo duw,
Fecal coliforms, VOC, NH; tv do.
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(2). Mau t6 hop (composite sample, integrated
sample)

Thu dwoc bang cach trdn 1an cac mau hoac cac
phan mau theo ty 1& thich hop biét trwdc, tir do
c6 thé thu dwoc két qua trung binh ciia mét dac
tinh can biét.

Cung cap mau dai dién cho cac ddi twong quan
trac khdng dong nhat, trong d6 ndng dé cla chat
can phan tich bién déng trong cac khoang thoi
gian hay khéng gian ngan.
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Céac wu diém clia mau td hop:
gidm chi phi phan tich mau
tinh dai dién cao v&i doi twong khéng déng nhat,
thé tich mau 1&n khi lwong mau thanh phan gi¢i han
Cac han ché:
kha nang pha loang cac chat phan tich dwéi mac
phat hién,
gia tang kha nang can tr& phan tich
kha nang xay ra cac twong tac ctia chat phan tich
c6 thé 1am gidm s6 mau dwédi yéu cau vé mat thong
ké dbi v&i cac muc tiéu chat lwong so liéu dac biét

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 10
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Khéng nén st dung mau té hop v&i cac thdong
so thay doi dang ké trong thdi gian Ilwu mau
(cac khi hoa tan, du lwgng clo, nhiét do, pH).
3 dang mau to hop:
T hop theo thei gian (Sequential/Time composite
samples)
T hop theo khong gian (Spatial composite
samples)

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

- > Bai giang Quan trac va danh gia chat Iwong nwéc va khéng khi 11




Chwong 4. Quan trac va danh gia CL nwéc

Mau to hop theo th&i gian
GOm nhirng mau don cé thé tich bang nhau, dwoc
lay tai mot diém |1ay mau, & nhirng khodng thdi gian
bang nhau trong chu ky lay mau.
Nghién ctru chat lwgng trung binh cla dong nwéc.
Thwong lay mau td hop trong chu ky 24 h; mot s6
trwdng hop khodng thdi gian ¢ thé ngan hon.
Co thé dwoc thu bang cach bom mau lién tuc véi toc
dd khéng dbi, hay tron 1an cac thé tich bang nhau thu
dwoc sau cac khoang th&i gian dinh ky.

/ A
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Mau t6 hop theo khdng gian

GOm nhirng mau don co thé tich bang nhau va dwoc lay
dong thdi & cac dia diém khac nhau.

Dung nghién ctru chat lwgng trung binh theo mat cat
ngang hay mat cat doc cua dong nuéc.

Vi du: lay mau nwdc sébng theo mat cat ngang

13
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Mau to hop theo dong chay

H
n

on hop cac mau don tai cac khoang théi gian bang
nau nhwng theo ty 1é v&i lvu lwong dong chay.

T

hwdng ap dung trong quan trac nwdce thai (Iwu

lwong va thanh phan thay dbi theo thoi gian)

Can phai khao sat trwdc thdng tin vé lwu lvong

K thuat lay mau kha phirc tap, thuwdng si dung thiét
bi lay mau tw dong voi chwong trinh [ay mau lap san.
Thé tich ciia moi mau don khong dwoc nhé hon 50
mL, tot nhat la trén 100 mL.

mmmmmm

\
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Tinh todn méu té hop theo dong chay:
(a). Tinh phan mau tic thei can thiét trén 1 don vi lwu lwong:

Tong thé tich mau t6 hop can lay

v, (mL/L/h) = — :
Lwu lwong TB x S6 mau tiee thdi can tron

Thé tich mau t6 hop can I4y thuong tor 2 — 4 lit

(b). Tinh thé tich mau tirc thdi can 1ay & cac lwu lwong khac nhau:
Vq (mL) = Vy x(Q

Vi du:
Can lay 2 L mau tb hop, v&i Qg = 270 L/h, s6 mau tire thdi can 1ay = 14
(xem bang).
— phan mau tre thdi trén 1 don vi lwu lwong:
v, =2000/(270 x 14) = 0,53 mL/(L/h)

) Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 15




Chwong 4. Quan trac va danh gia CL nwéc
MAau tirc thoi Lwu luong tiee thévi, L/h Thé tich lay, mL
1 245 245 x 0,53 =130
2 210 210 x 0,53 =111
3 180 180 x 0,53 = 95
4 155 155 x 0,53 = 82
5 145 145 x 0,53 = 77
6 155 155 x 0,53 = 82
7 195 195 x 0,53 =103
8 280 280 x 0,53 =148
9 310 310 x 0,53 =164
10 450 450 x 0,53 = 239
11 520 520 x 0,53 =276
12 345 345 x 0,53 =183
13 315 315 x 0,53 =167
14 270 270 x 0,53 =143
TB: 270 2. 2000

e
0! TAUONG
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4.1.4.2. Thiét bi lay mau

»  V&i mau bé méat — chi can nhang trwe tiép chai, gdo, x6 xudng sau
0,3-0,5 m duw&i mat nudc. (xem vi du SOP Iay mau xac dinh coliforms)

o V&imau & cac do sau — sir dung céac thiét bj 1y mau theo do sau
(barometer)

Loai thang ding ~ _ _
Loai nam ngang.

I " | . ? <IN '/'.-_‘j
T Y
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o  Thiét bj lay mau tw ddng (automatic water sampler)

-y Bai gidng Quan trdc va danh gid chat Iwong nwoc va khéng khi
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4.1.4.3. C& mau quan trac
St dung cong thirc tinh c& mau:

2
o[ Ba2O
~ x E
n. CO Mau

E: sai s6 chap nhan doi véi gia tri trung binh

Z, .- gid tri phan phdi trng voi d6 tin cdy o (tra bang, vi du ng véi do
tin cay 95% thi z = 1,96)

o: do léch chuan quan thé (wéc tinh tr do 1éch chuan s ctia mét sé mau
thi didm)

V@i c& mau nho (n <30), st dung gia tri phan phoi t

2
t .S
n:(a,zj
E

19
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V&i n nho:

100

=
g
2 3 0
{5 ;
N = (E Y =
:
3
40
where:
N = number of samples, 20t
{ = Student-f statistic for a given confidence level,
s = overall standard deviation. and 0 i 2 3 .

U = acceptable level of uncertainty.

To assist in calculations, use curves such as those in Figure 1060:1. As an example, if 5 1s
0.5 mg/L, U1s=0.2 mg/L, and a 95% confidence level 1s desired, approximately 25 to 30
samples must be taken.

@;::.‘ Bai giang Quan tric va ddnh gid chét lwong nwéc va khéng khi 20
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Vi du 1: Mét nghién ctru mudn xac dinh ndng dd trung binh mot
chat & nhiém tai mot vi tri quan trac. Khao sat so bd 10 mau
cho cac gia tri ndng do 1a 291, 320, 140, 223, 219, 195, 248,
251, 163, va 292 mg/L. Can bao nhiéu mau dé wéc lwong
nong dd chat & nhiém v&i sai s6 chap nhan 1a 20 mg/L &
muc tin cay 95%°7
T cac so liéu --> dd l1éch chuan mau s = 58.0 mg/L
S6 mau can dé gia tri thwe dwoc wéc lwong véi sai sd6 20

mg/L: , , ,
o 1029 | _ (1,96 X 58) _ 1
E 20

Pa c6 10 mau dwoc thwe hién, vay can thém 22 mau niva.

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 21
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Vi du 2: M6t de tai mudn danh gia ham Iuo’ng trung binh cua P
trong mot. ho. Mot nghién cuu nhiéu nam trwwdc cho do lech
chuan quan thé o = 1,5 mg/L. Bao nhiéu mau nwoc can
dwoc |ay dé do ham Iuo’ng P chinh xac ma 95% mau co c6
sai sO khéng vwot qua 0,2 mg/L?

Theo cong thurc:

2 2
o Z, .0 _ 196x15 _ 916
E 0,2

Nhw véy, nguoi nghién ciru can lay 216 mau nudc phén tich
dé co6 ham lwong trung binh cua phosphorus trong ho sai
khac khong qua 0,2 mg/L so vl gia tri that.

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 22
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4.1.5. Chira mau va bao quan mau
(1). Dung cu chira mau
Cac loai: chai thuy tinh (thay tinh thuwdong,
borosilicat), chai nhwa (PE, PET, PTFE,...)
Loai tai st dung, loai chi dung 1 lan
Cac nguyén tac chung Iwa chon dung cu chra mau:
Giam thiéu nhiém ban mau tir chai ch¢a hodc nap chai,
C6 kha nang lam sach bé mat chai dé gidm nhiém ban
Ngan ngtra hoac giam th[éu phan trng gitra vat liéu lam
chai va nap voi thanh phan trong mau.
Bao dam kin, khdng cho thoat khi ra ngoai va nguwoc lai

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 23
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Loai chai chira mau tuy theo théng s6 can phan tich.
Mot s6 chu y quan trong:
Chai thuy tinh c6 thé hap phu phosphat, pesticides, kim loai
Nhiém ban kim loai co thé tir bé mat chai thay tinh hay
plastic
Nhi@m ban chat hiru co c6 thé tir bé mat chai plastic
Chai chra mau phan tich kim loai tot nhat 1a PTFE (Teflon),
FEP hay HDPE (polyethylen mat do cao)
Ludn phai lam sach chai chra mau trwdc khi lay vao.
Xem thém: Standard methods hay TCVN 6663-3:
2008

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 24
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(2). Bdo quan mau
Cac nguyén tac chung:
bdo quan ngay trong vong 15 phut t& khi lay mau khdi méi

triwong

lam lanh dén 4°C bang cach nhung trong nwéc da

Thém céac chat bao quan thich hop:

e H,SO, dén pH<2 ddi v&i cac mau phan tich T-P, NH;, TKN,

NO,+ NO,

e HNO, dén pH<2 v&i mau phan tich kim loai

e Na,S,0, dé khir clo v&i mau phan tich coliforms

Chu y: khéng can thém héa chat bao quan ma chi can 1am lanh
v&i mau phan tich TSS, BOD., va NO,

Xem cac bang hwéng dan cu thé trong cac tiéu chuan.

Vi du: Bang 1060:1-Standard methods hay Bang 1 TCVN 6663-3: 2008

Y | won
£ | I TRUONG
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Cac bién doi héa-ly co6 thé xay ra trong qua trinh bao quan mau nwéc

Table 3.3 Physical and chemical changes in water samples

Loss mimmuization/

Mechanism Change preservation technique
Volatilization Loss of volatile organic Proper sampling techmques,
compounds headspace-free sample
containers, cold storage
Bacterial Loss of chemical Acid preservation to pH < 2,
degradation contaminants due to cold storage
microbial activity
Chemical Formation of trihalomethanes Preservation with sodium
reactions in treated water due to the thiosulfate to destroy excess

Precipitation

Adsorption

presence of free chlornne

Loss of metals due to
formation of salts, oxides, and
hydroxides with low solubility
in water

Loss of metals due to
adsorption to glass surface

Loss of oilly matenals due to
adsorption to plastic surface

chlonne; cold storage

Preservation with nitnic acid
to pH < 2, storage at room
temperature

Use of plastuc containers,
preservation with nitric acid
to pH <2

Use of glass containers,
preservation with sulfunc acid

to pH <2




Chwong 4. Quan trac va danh gia CL nwéc

Absorption of
atmospheric gases

Photooxdation

Diffusion

Leaching

Chemical oxidation due to
exposure o OXygen in air
Change in pH and
conductivity due to carbon
dioxide absorption

Chemical changes due to
photochemical reactions

Introduction of contaminants
from man-made materials,
such as solvents from
polyvinyl chloride (PVC)
materials and PV C cement,
plasticizers, and phthalates
from polyvethylens and
polypropylene materials

Introduction of contaminants
from man-made materials,
such as metals from stainless
steel, silicon and boron from
glass, lead and tin from solder,
solvents from duct tape

Prompt and proper
preservation

Measurements of field
parameters during sampling

Protection from exposure to
light, use of amber glass
bottles

Use of inert materials (PTFE.,
fiberglass-reinforced epoxy
materials), steam-cleaning of
groundwater well components
pror to installation

Use of inert materials, pH
control, minimization of
contact time with these
materials

Bai giang Quan trac va danh gia chat lwong nwoéc va khéng khi
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Cac phwong phap lay mau nwéc mat luc dia tai hién tredong
(theo Théng tw 24/2017/TT-BTNMT)

1. MAu nwdc sdng, sudi TCVN 6663-6:2008

2. MAu nwédc ao hod TCVN 5994:1995

3. Mau vi sinh TCVN 8880:2011

4. Mau thwe vat noi SMEWW 10200B:2012
5. MAau dong vat noi SMEWW 10200B:2012
6. Mau dong vat day SMEWW 10500B:2012

) Bai gidng Quan tric va danh gid chét lwong nwét va khéng khi 28
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Chwong 4. Quan trac va danh gia CL nwéc

4.1.6. Do hién trurong
Gom:
Céc théng s6 thay doi khi lay mau, van chuyén, bao quan
(nhiét dg, DO, khi hoa tan khac, do duc,...)
Céc théng s6 c6 thé do bang cac sensor.
Vé&i cac mau té hop: nén do cac thdng so hién
trwdng trén mau don, phan tich PTN trén mau t6
hop.
Luén phai kiém chuan may do theo cac hwéng dan.

Ghi chu céac diéu kién khi do (nhiét dé khi quyén, thoi
tiét,...)

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 29




Chwong 4. Quan trac va danh gia CL nwéc
Do hién trirong
S dung céc thiét bj do
Thiét bj co thé:
1 may do chi ndi 1 dau do cho 1 théng so. Vi du, pH
may chi do pH, chi do DO...
1 may do, c6 thé thay nhiéu dau do cho nhiéu thong sb
(mOi lan chi do 1 théng so)
1 may do, nhiéu dau do tich hop, do nhiéu théng so6
cung luc (multiparameter). Vi du: may WQC-22 TOA do

dwoc 8 thong s (T°, pH, DO, E.C, SAL, TDS, Tur, SS) (t6
hop cac dau do thanh chum, vi du WQC-22).

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 30
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SENSOR WMS22A

©Glass electrode HGS-300
@Reference electrode HS-208
©®D0 electrode DE-20B
©OConductivity cell
©OTurbidity sensor
@Temp. sensor

TOA WQC-22A

ORION DO meter (Do cung Itc nhiéu théng so)
(Chi do DO)

eglzu’ Bai giang Quan trdc va danh gia chat lwong nwéc va khéng khi 31
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Vi du: Do DO — DO meter

Dung dién cwc mang

Nguyén tac: 2 cwc cathod va anod bang kim loai nhing trong

dung dich dién ly va dwoc cach ly véi mau do bang mang

chon loc; tao mét dién thé gitra 2 cwe; oxy khuéch tan qua

mang sé bi khtr trén cathod; dong dién tao ra dwoc do va

chuyén thanh tin hiéu.

2 dang dién cwc mang: galvanic va polarographic (hay Clark-

type) ‘ ‘ , ,
Dién cuwc galvanic: cathod bang Ag, anod bang Pb; dién thé tw xuat
hién gitra 2 cwc nay (800 mV).Chét dién ly la KOH. Vi du: may
Consort ‘
E)jén cwc polarog,raphic: anod bé‘ng Ag dup’c baq quanh b¢i cathod
bang Au; dién thé tao ra b&i ngudn dién cap. Chat ddienj ly la dd.KCl
Vi du: may ORION, HACH.
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Cac chu y khi str dung (thwdng cé Manual):
Chuan héa may do (Calibration)
o\/&i khdng khi am bao hoa oxy
o\/&i nuwdc cat bao hoa oxy
V01 dung dich DO zero (2% Na,SO; trong
0.01M Na,B,0- ) - thwong néu do DO < 1 mg/L
Vé’j loai polarographic: phai noi di‘én cwc, bé:t
nguodn, cho phan cwc 30-40 phut réi méi chuan
may.
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Chwong 4. Quan trac va danh gia CL nwéc

Cac phwong phap do hién trirong nwéc mat luc dia
(theo Théng tw 24/2017/TT-BTNMT)

1. Nhiétdo SMEWW 2550B:2012

2. pH TCVN 6492:2011

3. DO TCVN 7325:2004

4. EC SMEWW 2510B:2012
TCVN 6184:2008 :

5. DO duc

SMEWW 2130B:2012
6. TDS S dung thiét bi do truc tiép
SMEWW 2580B:2012;

ASTM 1498:2008
8. Do mudi SMEWW 2520B:2012

/. ORP
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https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6492-2011-chat-luong-nuoc-xac-dinh-ph-904741.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6492-2011-chat-luong-nuoc-xac-dinh-ph-904741.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7325-2004-chat-luong-nuoc-xac-dinh-oxy-hoa-tan-phuong-phap-dau-do-dien-hoa-902783.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7325-2004-chat-luong-nuoc-xac-dinh-oxy-hoa-tan-phuong-phap-dau-do-dien-hoa-902783.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6184-2008-chat-luong-nuoc-xac-dinh-do-duc-904728.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6184-2008-chat-luong-nuoc-xac-dinh-do-duc-904728.aspx

Chwong 4. Quan trac va danh gia CL nwéc

4.1.7. Phén tich mau nwérc trong PTN
Cac phwong phap tiéu chuan:

APHA, AWWA, WEF. Standard methods for the
examination of water and wastewater. Xem vi du guy
trinh phan tich NO,-N

Céc tiéu chuan Viét Nam (TCVN). Xem vi du TCVN
6178:1996

Mot s6 diém lwu y chung khi phén tich méu
V&i cdc mau bao quan & nhiét do thap phai dwa vé nhiét
dé phong trwdc khi phan tich.
Tron déu mau ngay trwdc khi phan tich.

Thuc hién QA/QC, vi du: dung 1 mau chuan, danh gia
do thi kiem soat nhw & Chuwong 2
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../../../References/Chemical analysis/StdMethod_NO2.pdf
../../../References/TCVN/CLN&Nuoc thai/TCVN 6178-1996 Xac dinh NO2-N.pdf

Chwong 4. Quan trac va danh gia CL nwéc

Vi du mét s6 phwong phap phan tich CLN trong PTN (trich Théng tw 24/2017)

O N poR o1 i

10.

12.

17.
18.
31.
34.

38.

xwon X
WO TRUONG B\

TSS
BOD,
coD
TOC

NH,*

NO,

PO,

Téng N
Téng P
Hg
Coliform
Hoéa chat

TCVN 6625:2000 ; SMEWW 2540D:2012
TCVN 6001-1:2008 ; TCVN 6001-2:2008 ; SMEWW 5210B :2012; SMEWW 5210D :2012; US EPA method 405.1

SMEWW 5220B:2012; SMEWW 5220C:2012; US EPA method 410.1; US EPA method 410.2

TCVN 6634:2000 ; SMEWW 5310B:2012; SMEWW 5310C:2012

TCVN 6179-1:1996 ; TCVN 6660:2000 ; SMEWW 4500-NH;4.B&D:2012; SMEWW 4500-NH;.B&F:2012; SMEWW
4500-NH;.B&H:2012; USEPA method 350.2

TCVN 6178:1996 ; TCVN 6494-1:2011 ; SMEWW 4500-NO,".B:2012; SMEWW 4110B:2012; SMEWW
4110C:2012; US EPA method 300.0; US EPA method 354.1

TCVN 6180:1996 ; TCVN 7323-2:2004 ; TCVN 6494-1:2011 ; SMEWW 4110B:2012; SMEWW 4110C:2012;
SMEWW 4500-NO;.D:2012; SMEWW 4500-NO,.E:2012; US EPA method 300.0; US EPA method 352.1

TCVN 6202:2008 ; TCVN 6494-1:2011 ; SMEWW 4110B:2012; SMEWW 4110C:2012; SMEWW 4500-P.D:2012;
SMEWW 4500-P.E:2012; US EPA method 300.0

TCVN 6624:1-2000; TCVN 6624:2-2000; TCVN 6638:2000 ; SMEWW 4500-N.C:2012

TCVN 6202:2008 ; SMEWW 4500P.B&D:2012; SMEWW 4500P.B&E:2012

TCVN 7724:2007 ; TCVN 7877:2008 ; SMEWW 3112B:2012; US EPA method 7470A; US EPA method 200.8
TCVN 6187-2:1996 ; TCVN 6187-1:2009 ; SMEWW 9221B:2012

TCVN 7876:2008 ; TCVN 9241:2012 ; SMEWW 6630B:2012; SMEWW 6630C:2012; US EPA method 8081B; US

BVTV co clo EPA method 8270D

Thyc vat néi SMEWW 10200:2012
Pong vat néi SMEWW 10200:2012
boéng vat day SMEWW 10500:2012
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https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6625-2000-chat-luong-nuoc-xac-dinh-chat-ran-lo-lung-bang-cach-loc-902818.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6001-1-2008-chat-luong-nuoc-nhu-cau-oxy-sinh-hoa-sau-n-ngay-904773.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6001-2-2008-chat-luong-nuoc-xac-dinh-nhu-cau-oxy-sinh-hoa-904718.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6634-2000-chat-luong-nuoc-huong-dan-xac-dinh-cacbon-huu-co-tong-so-toc-902824.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6179-1-1996-chat-luong-nuoc-xac-dinh-amoni-phuong-phap-trac-pho-902736.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6660-2000-chat-luong-nuoc-xac-dinh-li-na-nh4-902841.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6178-1996-chat-luong-nuoc-xac-dinh-nitrit-phuong-phap-trac-pho-902734.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6494-1-2011-chat-luong-nuoc-xac-dinh-cac-anion-hoa-tan-phan-1-909037.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6180-1996-chat-luong-nuoc-xac-dinh-nitrat-phuong-phap-trac-pho-dung-axit-902741.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7323-2-2004-chat-luong-nuoc-xac-dinh-nitrat-phan-2-phuong-phap-do-pho-902779.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6494-1-2011-chat-luong-nuoc-xac-dinh-cac-anion-hoa-tan-phan-1-909037.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6202-2008-chat-luong-nuoc-xac-dinh-phosphophuong-phap-do-pho-dung-amoni-m-904732.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6494-1-2011-chat-luong-nuoc-xac-dinh-cac-anion-hoa-tan-phan-1-909037.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6638-2000-chat-luong-nuoc-xac-dinh-nito-vo-co-hoa-xuc-tac-sau-khi-khu-902833.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6202-2008-chat-luong-nuoc-xac-dinh-phosphophuong-phap-do-pho-dung-amoni-m-904732.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7724-2007-chat-luong-nuoc-xac-dinh-thuy-ngan-905606.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7877-2008-chat-luong-nuoc-xac-dinh-thuy-ngan-904126.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6187-2-1996-chat-luong-nuoc-phat-hien-va-dem-vi-khuan-coliform-902761.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6187-1-2009-chat-luong-nuoc-phat-hien-va-dem-escherichia-coli-904730.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-7876-2008-nuoc-xac-dinh-ham-luong-thuoc-tru-sau-clo-huu-co-904789.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-9241-2012-chat-luong-nuoc-xac-dinh-thuoc-tru-sau-clo-huu-co-907534.aspx

Chwong 4. Quan trac va danh gia CL nwéc

4.2. Quan trac CLN lién tuc, tw dong
Tram quan trac lién tuc (Continuous Water Quality Monitoring
Station) gdbm cac nhom thiét bi:
lAy mau va do (bom, cac sensor)
lwu trlr di¥ liéu (data logger)
truyén dir liéu (telemetry)
kiém chuan va bao duéng
Phan biét cac loai quan trac lién tuc:
Theo kiéu xay dyng tram:
e tram co dinh}rén bo,
e tram phao noéi
Theo phwong thire sensor tiép xuc véi mau:
e hé thong c6 dong mau dwoc bom lén va chay qua sensor (flow-through)
e hé thGng co6 sensor nhung tryc tiép vao viec nuwde (in-situ)
Theo phwong thire lwu trie dir liéu:

e hé théng cd sensor va bo lwu trir riéng (external data logger)
e hé thdng cb sensor va bo lwu trir tich hgp (internal data logger)
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Chwong 4. Quan trac va danh gia CL nwéc

Tram cO dinh trén bo Tram phao noi
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ﬁ)hu’o’ng 4. Quan trac va danh gia CL nwérc

- Satellite
Satellite telamatry W — telemetry
Data lagger ] Solar
anel
Sonde +———— panel ™ T
Flows-through tank or — — =

flow-through pipe ;

Gage house - |

? Data I

logger ~—it -
i
_ .

J-inch intake
|

Mau dwoc bom 1&n va tiép xuc »
sensor Sensor nhung tryec tiép
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Chwong 4. Quan trac va danh gia CL nwéc

B& ghi di liéu riéng

Wellcap — | —— 1 Padiock
Field cable R
Eve bolt
A
Brackets or pipe strapping ——| ¢

Chain
Connecting links

G-inch PVC pipe ——

Watar surface

.

T Sonde

15
? foat

Sensors

[=to =|=—— 1o

0.3
0.5 foot

Mot ta scala

BO ghi di¥ liéu tich hop cung sensor

gﬁl:’;é Bai giang Quan trdc va danh gid chéat lwong nwéc va khéng khi
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Chwong 4. Quan trac va danh gia CL nwéc

Théng so6 quan trac tw dong
cac thdng so true tiép do: nhiét dd, pH,
EC, Tur, DO, ORP, CI, NH,*, NOg,...
cac thdng so tinh toan tir thdng sb do:
TDS, Salinity, %DO bao hoa,...
c4c thdng so thdy vén: 4p suat cot nwéc
(dé tinh dé sau), van téc dong chay,...

/4 v ANOA
WO TAUONG \

mmmmmm

Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 41
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Chwong 4. Quan trac va danh gia CL nwéc

Cac van de doi véi quan trac tw dong
vé ky thuat
doi héi hiéu chuan thwérng xuyén
dung lwvong bé nhé han ché
cung cap nguon dién 6n dinh, lau dai
vé bao dudng
sensor bi bam b&i cac sinh vat trong nwdc (vi du tao)
sensor bj vUi lap b&i bun, cat
sensor bi an mon b&i nwdc man
vé an toan
mat cap hay pha hoai thiét bj
hw hdng thiét bi do sw co, thién tai,...
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Chwong 4. Quan trac va danh gia CL nwéc

O Viét Nam
Lau nay c6 mot sO tram quan trac nwdc sdng tw
dong vé&i mot vai théng sé don gian (DO, pH, EC.
Tur). Vi du.
Ngay 24/4/2014, m&i chinh thirc ban giao Tram
quan trac MT nu’c:)’(: tw dbng, quan trac & Thai
Nguyén; sau do lan lwot cac tram & dia phuwong
khac (Xem ban tin)
Céac thdng so quan trac: pH, nhiét dd, DO, Tur,
NO;, EC, TSS
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../QTMT VietNam/Ban giao tram QTMT nuoc tu dong.pdf

Chwong 4. Quan trac va danh gia CL nwéc

— 10 e wor s
B TRAM QUAN TRAC M| TRUTNG NUGC T aONG o6 ol

4

Ban giao Tram quan trac moi triwd'ng nwéc tw dong dau tién trong ca
NWO'C ( 25/04/2014 )

Ngay 24/4, tai tinh Thai Nguyén, Téng cuc Méi trwérng (Bd Tai nguyén va Mai
trird'ng) phbi hop voi S& Tai nguyén va Méi triéng Thai Nguyén da té chirc Lé
ky "Bién ban ban giao vé& viéc quan ly, van hanh Tram quan trdc méi tredng
nwdc ty dong Quoc gia lwu vwee sdng Cau dat tai Thai Nguyén®. Day la tram
quan trac moi trwérng nuwéde ty dong dau tién cla ca nwdc dwoc chinh thic
dwa vao s dung.

(TTH) -

Ngay 23/5, tai T.P Hué, Téng cuc Méi triwdrng va S& Tai nguyén va
Méi trweng Thira Thién Hué cung nhau ky két Bién ban ban giao
quan ly, van hanh Tram Quéc gia Quan trac médi trwéng nwéc tw
ddng, c6 dinh trén séng Hwong.

Ngay cap nhat 23/05/2014

Ban giao quan Iy, van hanh va khanh thanh Tram qudc gia quan trac mai
trwdng nwdc tw ddng dat tai Ha Noi

07/10/2016 10:43:50 SA
Chiéu ngay 06/10/2015, tai Ha N&i da dién ra “Lé ky két Bién ban ban giao quan ly, van hanh 02 Tram Quéc gia
quan trac moi trwdrng nwéc ty déng dat tai Lwu vwe séng Nhué-bay: “Tram bom Nhan Hoa, xa Ta Thanh Oai, Thanh Tri trén

séng Nhué va Tram bom Phung Chau, thén Phuong Déng, xa Phung Chau, Chuong My trén séng Day” gitra Téng cuc Mai

treorng va S& Tai nguyén va Mai trudng thanh phd Ha Noi.
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Chwong 4. Quan trac va danh gia CL nwéc

Cap nhat va coéng khai thdng tin quan trac tw déng trén internet

CEM PORTAL

» CONG THONG TIN QUAN TRAC MOI TRUONG Théng tin da dan

. I . ' . TONG cuC MOI TRUONG

Trang chti ‘ Quan tric ‘ Kiém chuan ‘ Thi nghiém ’ Bao cao ‘ Hé CSDL - GIS ' S6 liéu quan trac ‘ Lwru vire séng ‘ Trung tdm QT

Theigian DO pH Cond  Turb Théng s& Cond(uS) co0@o KHO SO LI
08:20:00 554 1072 143104 i 1:°00
08:15:00 554 1070 143148 1.19
1,250
08:10:00 546 1072 143104 1.19
08:05:00 540 1071 143060 119 1 500 »
08:00:00 534 1071 1431.04 119
07:55:00 533 1070 1430.60 1.19 750 : ?:.N;m: DAQ Xg h "
w N A 0 AN o ™ ai Nguyén: Canh tram bom
S 2N A 1 E 1 cong ty gang thép
Ha Nam: Do Xa - ngay 07/05/2014 KHONG KH uwoc
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Chwong 4. Quan trac va danh gia CL nwéc

4.3. Quan trac nguon thai
No&i dung quan trac:
Lwu lwong nwdce thai: do truwc tiép, gian tiép...
Nong do chat 6 nhiém: lay mau, do hién tredng,
phan tich mau... (twong ty nwédc mat)
Xem thém:

Nguyén Van Kiét, Huynh Trung Hai. Quan trac
nuwéc thai cdng nghiép, Nxb KH&KT, 2006.

Cacphuluc:A,B,C,D,E, F
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Wastewater flow measurement.pptx

Chwong 4. Quan trac va danh gia CL nwéc

Do Iwu Iwvong (theo TT 24/2017):
Lwu lwong nwde thai phai do trong mot ca san xuat va
chia lam nhiéu lan do, méi l1an do cach nhau toi da la 1
gi®. Tdng thé tich nwdc thai va lwu lweng trung binh
trong thoi gian do dwoc tinh nhw sau:

V=5 Qi.At
Qg = VIZAL

V - Tong thé tich nwdc thai, m3; Q. - Lwu lwong tire thoi tai
thri diém t; At, - Khodng thoi gian gitra 2 lan do lwu lwong
tlre thoi, gio; Qg - Lwu lwgng trung binh, m3/h.
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Chwong 4. Quan trac va danh gia CL nwéc

Lay mau va do tai hién trwdng
Lay mau nwoc thai theo TCVN 6663-1:2011 va TCVN
5999-1995;
Bao quan va van chuyén mau nwdc thai theo TCVN
6663-3:2008

Phwong phap do cac thong so tai hién trwdng:

* TCVN 455/7:1988 ;
« SMEWW 2550B:2012
* TCVN 6492:2011 ;

« SMEWW 4500 H*.B:2012
3. TDS « St dung thiét bi do truc tiép

1. Nhiét do

2. pH
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https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6663-1-2011-chat-luong-nuoc-lay-mau-huong-dan-lap-chuong-trinh-lay-mau-904745.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6663-3-2008-chat-luong-nuoc-lay-mau-huong-dan-bao-quan-va-xu-ly-mau-905543.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-4457-1988-nuoc-thai-phuong-phap-xac-dinh-nhiet-do-900971.aspx
https://thuvienphapluat.vn/TCVN/tai-nguyen-moi-truong/tcvn-6492-2011-chat-luong-nuoc-xac-dinh-ph-904741.aspx

Chwong 4. Quan trac va danh gia CL nwéc

4.4. Panh gia’ CLN
Panh gia bang cach so sanh trwc tlep
VOl cac gla tri quy chuan, tiéu chuan

Panh gia ban dinh lweng, vidu "hé
thong phan loai chat lwong dong song”
(stream quality rating system)

Panh gia dinh Iwong qua cac chi so
CLN
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Chwong 4. Quan trac va danh gia CL nwéc

4.4.1. Hé thong phan loai chat lweng déng séng (Canter, 1977)

Gan diém sd am cho cac théng sé khdng dat tiéu chuan, zero cho
cac théng sé dap &ng tiéu chuan
Cac quy woc:
Biém s6 am cho théng so vi sinh = 3 lan thdng s6 vat ly; thong s6 héa hoc = 2 lan
thdng so vat ly
Piém s6 am va&i gia tri trung binh = 3 1an diém s6 &m vai gia tri min, max.
Piém s6 am dbi véi trudng hop s6 mau >10 = 2 lan trwdng hop sé mau <10
Piém chat lwong ctia mdi tram = tdng cac diém s6 am
Phan loal CLN:
A- dap rng tat ca cac tiéu chuan, chat lwong “tuyét voi” (diém = 0).
B- dap (rng da s tiéu chuan, chat lwong “tot” (diém =-1 dén -10).
C- khdng dap rng mot sé tiéu chuan, chat lwong “tam” (diém=-11 dén -30).
D- khédng dap wng nhiéu tiéu chuan, chat lwong “kém”(diém =-31 tro xudng)

> Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 50




Chwong 4. Quan trac va danh gia CL nwéc

Quy wdc diém sd am trong hé thong phan loai chat
lwong dong sdng

S6mau | Gia tri Piém s6 gan cho théng sé theo loai
quan trac X6t Vat ly Héa hoc Vi sinh
<10 Min. -1 -2 -3

Max. -1 -2 -3

B -3 -6 -9

>10 Min. -2 -4 -6
Max. -2 -4 -0

B -6 -12 -18
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Chwong 4. Quan trac va danh gia CL nwéc

Vi du:

Parameter | Negative numerical assignment for parameter not meeting standard
Location H, H, H, H, H. H,

DO -2 (Min.)
COD -2 (Max.)
SS -1 (Max.)

Total -3 (Max.) |-3 (Max.) |-3 (Max.) |-3 (Max.) |-3 (Max.) |-3 (Max.)
coliform |-9 (Mean) [-9 (Mean) |-9 (Mean) |-9 (Mean) |-3 (Min.) [-9 (Mean)

-9 (Mean)
Score -12 -12 -12 -13 -15 -16
Category Fair Fair Fair Fair Fair Fair
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Chwong 4. Quan trac va danh gia CL nwéc

4.4.2. Chi so CLN (WQI: Water Quality Index)

(1). Khai niém
WQI: “théng s6 t6 hop”, xay dwng tw cac thdng sb
chat lwong nuwéc.
Gia tri quan trac cua cac théng sé CLN duoc
chuyén vao 1 gia tri khéng thw nguyén, dinh lvong
chat lwong nwéc qua moét thang diém.
WQI cho phép danh gia nhanh chat lwong nwéc;
st dung lam d liéu xay dwng ban d6 phan ving
chat lwong nwdc va cung cap théng tin moi trwdng
cho cdng doéng mdt cach don gién, dé hiéu.

/ A
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Chwong 4. Quan trac va danh gia CL nwéc

Pé xuat lan dau béi Horton (1965) & Ohio, USA;
hoan chinh b&i Brown & cs. (1970)

Chau Au- xay dwng va ap dung WQI & Bic (1969),
Scotland (1976), Ba Lan (1983), Anh (1986)...

Chau A & TBD- xay dwng va ap dung WQI & Taiwan
(1979), Thailand (1982), An D6 (1983), New

Zealand (1987), Viét Nam (1989), Indonesia
(1995)...

Hién & VN: “Sé tay huéng dan tinh toéan chi s6 chat
lirong nwoc” theo QD 879/QD-TCMT ngay 1/7/2011
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Chwong 4. Quan trac va danh gia CL nwéc

(2). Phan loai WQ)I

WOQI tdng quat (General WQIs): s lwong 1&n théng
sO (9-12); du cac nhom dac trwng (hda, ly, sinh hoc)
WQI cho muc dich str dung dac biét (Specific use
WQIs): chi mot vai théng sb dac trwng cho yéu cau
str dung

WOQI cho twai tiéu (pH, EC, TDS,...)

WQI cho giai tri (mau, dé duc, coliforms,...)

WQI cho bao vé doi song thay sinh (pH, DO, BOD;, NH,-
N, ...)

WQI cho cap nwéce cong nghiép (pH, TDS, dé cing, ...)
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Chwong 4. Quan trac va danh gia CL nwéc

Advantages of WQI:

WQIs can be used to show water quality variation both spatially and temporally;

Provide a simple, concise and valid method for expressing the significance of regularly generated laboratory data;
Aid in the assessment of water quality for general uses;

Allow users to easily interpret data;

Can identify water quality trends and problem areas;

Provide a screening tool for further evaluation;

Improve communication with the public and increases public awareness of water quality conditions;
Assist in establishing priorities for management purposes.

Limitations of WQI:

Provide only a summary of the data;

Cannot provide complete information on water quality;

Cannot evaluate all water quality risks;

Can be subjective and biased in their formulation;

Because of differing climates and conditions they are not universally applicable;

Are based on conceptual generalisations that are not universally applicable;

Have the prerequisite of requiring groups/sets of indicators in their formulation;

Perfectionist scientists and statisticians tend to disapprove of, and criticise, methodology, thereby eroding credibility
as a screening management tool.

Source: GEMS/Water Programme, Development and Use of Global Water Quality Indicators and Indices, 2005
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Chwong 4. Quan trac va danh gia CL nwéc

Cac ndi dung can thiét trong xay dwng WQI
Lwa chon céac théng sé dé tinh WQI
Xac dinh trong so6 (weighting) cua cac thong
s0.
Xay dung cac “ham” chi s6 phu (sub-index
fupctions) dé chuyeén gia tri do thanh thang
dieém chung

Tinh WQI tw cac chi sé phu theo cac céng
thire tap hop (aggregation formulas)
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Chwong 4. Quan trac va danh gia CL nwéc

Lwa chon céac théng s6 dé tinh WQI
S6 lwgng khac nhau tay loai WQI, tuy tac gia
Lwa chon thdng s6 chu quan hodc khach quan
Khach quan: sw dung ky thuat Delphi, dung cac Phiéu cau hoi dé tap
hop y kién tw cac chuyén gia

Depend on user
13
12
10

number of selected variables

0 1 2 3 4 5 -] ki

Frequency of indicator use

me T Figure 2.1: Number of the selected variables used for development of water quality mdices.
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Chwong 4. Quan trac va danh gia CL nwéc
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Figure 2.2: Frequency of use of variables to dewvelop water quality indices. Presented
variables were used in more than three indices
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Chwong 4. Quan trac va danh gia CL nwéc

Xac dinh trong sb (weighting) cua cac théng sb
Ly do: cac théng sb cd tdm quan trong khac nhau dbi véi chat lwong nuwéc.
Tuy nhién, mét s6 WQI cho rang trong so 1a khéng can thiét.
Xac dinh trong so: chl quan hodc khach quan: kj thuat Delphi twong tw xac
dinh théng so6

Vi du: NSF-WQI:

Parameter Weighting

Dissolved oxygen 0.17

Fecal coliform 0.16

pH 0.11

Biochemical oxygen demand 0.11

Temperature change 0.10

Total phosphate 0.10

Nitrates 0.10

Turbidity 0.08

Total solids 0.07
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Chwong 4. Quan trac va danh gia CL nwéc

Xay dwng cac “ham” chi sd phu (sub-index functions)
chuyén tir gia tri do clia thédng s6 sang gia tri theo thang don vj chung.
c6 thé bang cac phwong trinh (functions) hay cac doé thj (rating curves)
chu quan hay ky thuat Delphi

Chart 4: 5-Day Biochemical Oxygen Demand (BOD) Test Results

1

Functions for DO, BOD5 (Oregon-WQI)
Sl,,=-80.29+31.88"D0-1.401*DO?

Slyop = 100*exp(BOD*-0.1993)

Q-value

¢ 5 10 15 20 25 30

Rating curve for BOD5 (NSF-WQI)
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Chwong 4. Quan trac va danh gia CL nwéc
« C4c cong thire tap hop dung dé tinh WQI (hodc hdn hop cac dang)

Additive Multiplicative Solway
(Dang toéng) (Dang tich) (Dang Solway)
(UAWQI) (UMWQI) (USWQI)
Unweighted 13 L 1 (1 2
(khéng co = _ n n _(_ q‘j
trong so) nzllq' (];[qij 100 nzll
(WAWQI) (WMWQI) (WSWQI)
Weighted n n 1 (& 2
5 t ] i Wi . —( iwij
(co trong soO) ; Q; W, H d; 100 ;q

g; : chi s6 phu cua théng so thir |
w; : trong sO cua thong so thiri (0 - 1)
n : s6 théng s6 tham gia trong WQI
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Chwong 4. Quan trac va danh gia CL nwéc

(3).Str dung WQI danh gia chat lwong
Phan loai chat lwgng nwéc theo thang diém WQI,
moi khodng diém &ng véi 1 mirc chat lwong va dac
trwng bang 1 mau.

T

P
P

nang diém khac nhau véi WQI khac nhau, tay
hwong phap xay dung (thang quy dbi sang chi s

Nu, cong thuee tap hop,...)

Ap dung danh gia CLN tai mét vi tri quan trac, mot
phan hay toan bo vuc nuwéc

Dung WQI lam di liéu 1ap ban d6 CLN
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Vi du mét so dang WOQI

/
/4

Index No. of Subindex Weighting Aggregation WOQI Category of Author (s)
determinands function scale WQI
5 Brown et al.
- WQIa - WiQi - 1
NSF WQI, 9 Curves 0-1 2 0-100 | General WQI | /oz0" o
NSF WQI,_ 9 Curves 0-1 wal, =[]a"  0-100 | General WQI Il_g;lgwehr,
-
Implicit ~ Index  of Equation : WQl =-=>q Prati et al.,
Pollution 13 s Unweighted T 1 0-14 General WQI 1971
River Pollution Index Equation _ wol :(ﬁqijn _ McDuffie and
(RPI) 8 o Unweighted . 0-1000 | General WQI Haney, 1973
. 1 (& 2
Water Quality Index 9 Curves 0-1 wQl= m(;qiwij 0-100 | General WQI | House, 1986
Water Quality Index 9 Curves | Unweighted | WQI'= (Hqi) 0-100 | General WQI 1Bg8aggava,
Fish and  Wildlife Wal = 53 wg, Specific-Use | O’Connor,
(FAWL) Index d Curves 0-1 1 0-100 f\wa 1972
Public Water Supply i WQl :5§:Wiqi i Specific-Use | O’Connor,
(PWS) Index 1 Curves 0-1 1 0-100 | \yol 1972
_ wQl =anwiqi - Deininger and
'S”udexl for Public Water| 1113 | curves 0-1 * . |0-100 \S/\E’g‘i'f'c'use Landwehr,
jniing wor = [Ta" | 1971
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Chwong 4. Quan trac va danh gia CL nwéc

Mét s6 WQI dang dwoc nghién ctru, st dung & Viét
Nam
WQI cua NSF (Hoa Ky)
http://www.water-research.net/watrqualindex/
WQI theo Bhargava (An Do)
www.hueuni.edu.vn/hueuni/issue_file/58 8.pdf
WQI ciia Téng cuc Méi trudng

http://www.quantracmoitruong.gov.vn/portals/0/PP%20Tinh
%20WQI.pdf?&tabid=78
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Chwong 4. Quan trac va danh gia CL nwéc

(4).WQI theo QP 879 ctia Tong cuc Méi

trerong

Quy trinh tinh toan:
Buwéc 1: Thu thap, tp hop so liéu quan trac tiv
tram QTMT nwdc mat luc dia (s6 liéu da qua xu ly);
Buwdc 2: Tinh toan céac gia tri WQI théng soé theo
cong thuc;
Bwdce 3: Tinh toan WQI;
Budc 4: So sanh WQI v6i bang cac mire danh gia
chat lwgng nuwéc.

» > Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 66




Chwong 4. Quan trac va danh gia CL nwéc

Tinh WQI théng s6 (WQl.)
V@i cac théng s BOD;, COD, N-NH,, P-PO,, TSS, dé duc, Téng
Coliform :

WQlIs, = B(Ilf _?igp (BPi+1 _Cp)+qi+1 (1)

1+1

BP.: Nong do gi¢i han dwdi clia gia tri thdng so quan trac dwoc quy dinh
trong bang 1 twong ng véi mic |

BP,,,: Nong dé gioi han trén cua gia tri théng s6 quan trac dwoc quy dinh
trong bang 1 twong ng véi mire i+1

gi: Gia tri WQI & mirc i da cho trong bang twong rng voi gia tri BP,

gi.1: Gia tri WQI & mre i+1 cho trong bang twong ng véi gia tri BP,, 4

C,: Gia tri ctia thdng s6 quan trac dwgc dwa vao tinh toan.
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Chwong 4. Quan trac va danh gia CL nwéc

Bang 1. Bang quy dinh cac gia tri q;,, BP,

Gia tri BP, quy dinh d6i véi tirng thong so
: Coliform
| of BOD. COD |N-NH, | P-PO, | bo duc TSS MPN/100
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (NTU) (mg/l) ( mi)

1 100 <4 <10 <0.1 <0.1 <5 <20 <2500

2 75 6 15 0.2 0.2 20 30 5000

3 50 15 30 0.5 0.3 30 50 7500

4 25 25 50 1 0.5 70 100 10.000
5 1 >50 >80 >5 >6 >100 >100 >10.000
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Chwong 4. Quan trac va danh gia CL nwéc

V&i théng s6 DO (WQI,,):
- Tinh gia tri DO bao hoa:
DO, . ... =14.652 —0.41022T +0.0079910T ? —0.000077774T?®
- Tinh gia tri WQI,, theo cbng thirc:

WQISI _ qi+1 _qi

BR., —BR
C,: gia tri DO % bao hoa
BP;, BP.,,, G, 0;,; la cac gia tri twong rng v&i mire i, i+1 trong Bang 2.

(Cp —-BR )+Qi (2)

Bang 2. Bang quy dinh cac gia tri BP, va g, d6i véi DO,,

béao hoa
i 1 2 3 4 5 6 7 8 9 10
BP, |[<20| 20 50 75 88 112 125 | 150 | 200 | =200
of 1 | 25 50 75 100 100 75 50 | 25 1

Néu DOy, b0 hoa < 20 hay DOy, 6 nsa 2200 thi WQIp, bang 1.
Néu 20< gia tri DOy, 50 noa< 88 thi WQIpq dugre tinh theo cong thirc 2 va Bang 2.
Néu 88< gia tri DOy, 15, hea< 112 thi WQI,, bang 100.

__Néu 112< gia tri DOy, 135 nea< 200 thi WQIp, duoc tinh theo cong thire 1 va Bang 2.

\/ Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi
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Chwong 4. Quan trac va danh gia CL nwéc

Véi théng sé pH
Bang 3. Bang quy dinh cac gié tri BP, va q; doi v&i théng so pH

| 1 | 2] 3| 4] 5] 6
BP, |<55| 55| 6 [85] 9 | >9
g 1 | 50 | 100100 50 | 1

Néu pH<5.5 hay pH29 thi WQI , bang 1

Neéu 5,5<pH<6 thi WQI,; dwgc tinh theo cong thire 2, bang 3.
Néu 6= pH<8,5 thi WQlI, bang 100.

Néu 8.5<pH< 9 thi WQI, dworc tinh theo cong thirc 1, bang 3.

Y | won
{ | I TRUONG

“ws Bai giang Quan trdc va danh gid chét lwong nwéc va khéng khi 70




Chwong 4. Quan trac va danh gia CL nwéc

Tinh toan WQI

Sau khi tinh toan WQI doi vai tivng thdng s6, WQI duoc
tinh theo cc“)ng thire sau:

WQI = 100 {ZWQI ZZ:WQbeWQIC} (3)

WQI,: Gia tri WQI da tinh toan dbi véi 05 théng s6: DO, BOD,, COD,
N-NH,, P-PO,
WQI,: Gia tri WQI da tinh toan dbi vai 02 théng s6: TSS, dd duc
WQI.: Gia tri WQI da tinh toan ddi véi thong s6 Tong Coliform
WQI,,;: Gia tri WQI dé tinh toan doi voi thdng so pH.
Ghi chd: Gia tri WQI sau khi tinh toan sé& dwoc lam tron thanh sb
nguyén.
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Chwong 4. Quan trac va danh gia CL nwéc

» Thang danh gia CLN theo WAQI
rc danh gia chat lwong nwéc

St dung cho muc dich twéi tiéu va
cac muc dich twong dwong khac
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Chwong 4. Quan trac va danh gia CL nwéc
Vi du tinh WQI theo QP 879 véi cac sb liéu quan trac:

BOD, | COD | N-NH, | P-PO, | Poduc | TSS Coliform DO | T
(mg/l) (mg/l) (mg/l) (mg/l) (NTU) (mg/l) | (MPN/100ml) | (mg/l) P (°C)
3 17 0.7 7 4 45 3500 6,2 6.5 | 28
100 - 75 50 — 25
WQlyops = ﬂ(6 ~5)+75=875 WQl = 030 = ~=(70-45)+25=40.6
7550 100 - 75
WQl e jiorm = 5000 —3500)+ 75 = 90
WQlgop = 22— -(30-17)+50= 717 Qlaiom = 5300 —5505 )+
50 -25 WQl =1 WQI,,.=100  WQI_, =100
WQI, y,, =755 1=07)+25=40 p-o, Qlgogue = Qloy =
_ _ 2 3 .
DO, 05 =14.652 — 0.41022 x 28 +0.0079910 x 28 —0.000077774 x 28° |, ol - 100 - 75 (80.7 - 75)+ 75 = 86
=772 88 —75
DO%baohoa= 6,2 x100/7,72 = 80.7

1/3
WQI = 188[ (86 +87.5+71.7 + 40 +100) x = (406+1)><90} =71

= 71: nguén nwéc str dung dwoc cho twéi tiéu va cac muc dich twong dwong
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Cau héi on tap Chwong 4

1. Mau don va mau té hop trong quan trac méi trwdng nwdc: khai niém, wu

diém, pham vi ap dung.

Cac dang mau td6 hop: mé ta ky thuat Iay mau, cach tinh toan.

M6t s6 nguyén tac co ban lwa chon dung cu chira mau va phwong phap

bao quan mau nuaéc.

4. M6 ta cach chuan bj cac dang mau trdng QC trong quan trac maéi truéng
nwéc (hién trwdng, dung cu Iy mau, dung cu chvra mau, van chuyén
mau, phan tich PTN)

5. Cac qua trinh ly, hoa, sinh hoc xay ra trong qua trinh bao quan mau nuwéc
anh hwéng dén sw toan ven cia chat phan tich trong mau va giai phap
han ché.

6. Hé théng quan trac méi trwdng nwdece lién tuc, tw dong: dac diém, cac kiéu

hé thong khac nhau.

Khai niém va cac dac diém cla chi sé chat lwong nwédc (WQI)

Nguyén tac chung tinh toan chi sé CLN. So sanh cach tinh WQI theo NSF

Hoa Ky va theo “S6 tay hwdng dan” thang 7/2011 cta Téng cuc Mai

trrd'ng. Vi du tinh toan WQI theo Tong cuc Mai trudng.
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