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Quality Control to Improve Reliability of Automatic Water Quality Data. Lim, Byungjin, Eunyoung
Hong* and Hyunook Kim?! (Water Quality Division, National Institute of Environmental Research,
Incheon 404-708, Korea; 'Environmental Engineering, University of Seoul, Seoul 130-743,
Korea)

The automatic water quality monitoring system (AWQMS) have been installed to imme-
diately response to any pollution incident. It also make it possible to conduct the task
efficiently regarding water quality control. The purpose of this study is to enhance
reliability by securing accuracy of automatic water quality data through quality assess-
ment (QA) for temperature, pH, dissolved oxygen (DO), electric conductivity (EC),
total organic carbon (TOC). The result of comparison between manual and automatic
data, relative accuracy of general items (temperature, pH, EC, DO) and TOC were
mostly satisfied with guideline (i.e. less than 20%). On the other hand, relative accuracy
of DO between sampling site and housing site was somewhat against the guideline.
The contamination by attaching algae and microorganism in the pipeline is considered
as main cause. After backwashing the pipeline, DO concentration was increased up
to 53%. Therefore, pipeline management is recognizable as important thing to secure
reliability of water quality data.

Key words : automatic water quality monitoring system (AWQMS), relative accuracy,
quality control

rﬂE

2 HYHHA dot A A5l A= R nele] ¥
M £ g AR o]t
n|=2] EPA¢| A= Environmental Technology Verifica-

A d A0 AR JFE ZEA- 0T 554 tion (ETV) Z2 788 $oJdle] 7|&7]Zd) U3t Ans
o7 Y, AL G T A A4S g2 AE A 25k g).om (USEPA, 2005), 93=+2] 3+73 3] (Environ-
st Tol| FAAFSAHWS X ste] o35t ok mental Agency)2- %7 7H4] 9124 4] (Monitoring Certifica-
A 9 A A 2o Adt HE AR(AEFAH P 5 tion Scheme, MCERTS)2 T-23}o] A7 7kAol| A}&5=
A - A 2Ah 9 ALz (R AEA)e 27 2Tl X779 Bl AxE FAst UHEA,
sled o33l ar 9low, 2009 129 &A|7IA] A= A 2004). 2 dFo| A= 20064 89 A E=Au) e
- 34 A7) FexHe FAAFEFAY 52 A A A o 2] As)e] A A FeteA] 2009 2 433t
25 Axzte s A FA o] o] FiA AL (Y & AR FEAY A=RZAIAY 2E2AXA 0 o=t
2009). 13 AAZE S Agel A= A7} A FAAEEATY F SANER 1~2042 AASt A=

* Corresponding author: Tel: 032) 560-7720, Fax: 032) 568-2053, E-mail: eyhong@korea.kr

— 338 —



Quality Control of AWQMS 339

Fele AAsloleh A AR 3 A 24

d

Boto] 4524 Amsl AH4E Fualn SAAEES
g AEe) £ 5 AR viise] JEw

29 &a8Ae Fustual skl

WA5A ] HL FEEAS) N1 R N2, 74579
K-1 8 K-2, JA7d=A)2] Y-19 Y-2 5 77 2A 42
oz Aed)E ANt BT SHLT

© Table 1

o Yeh) $ARFEAe] 27709 FE F A AL

TEoz AAFe] 3lE 4, pH, EC, DO, TOC 5 57§

FES FH*o_i atslom, 24} A)7]E 2009 8=
7]

527 Aee YHEE FUs]
93, A% }%-;Zjﬁ\_,] x}%_,—xgﬂﬂ (Hydrolab-Minisonde,
YSI-600XL) 2} Fof& $~E=27]7] (HORIBA, YSI600XL)
2 olgstel EAR 24T e wlm - Akt 2
A AR DUFF 24771 wE GRS
(multi-probe) E}3] 02 42 pH, EC, DO7} FA]dl] =4
H3 glem, 54 A A% 9 45 24776 Haje] 5

Q3 wFAE o g3ked pH, ECOl T wy 2 7] F

42 DOE WAl 2T ke AP = ()= A
oGk $5AF v SYL YR AFszey
B Bl SAT e AT WG AR
)93 (N8 A A% 4% WP Afrezs
AEA7N2, A% AFARL 571718 ol4sle 47}
248 F W7 SARE 2E-AEN719 Aol wA
ato] A4 519}

TOC| AxHr7}= A2 =8| ZE (zero drift) F7}¢} A
Aol e ureA Bk £ Rl whste] UAIE
T AZEEIZE e A o) ofsheo] Ao 9L

£ TOC 4719 ##2 SRl F7F TOC 47|

7t Al22 mdils A7bE 7153k Al2gk SHAME
A3k W} Aol wFeAA gk oW e W
oz WA 7 A2} 240 HA e Aoz B
93l Ax gl fdk uheA] Ayl 232F o) uky
(standard addition method)g ©]43t Aoz A F4z2]
oI55 500mL F3ke] wlo]A Wi {FHE =27t
TOC —;ZJXVP A5 oAFpe] Alz=|zE 7} oAl
7153 $AR =d3les gt} o) FUMEE X
3t kg RS AT o FTH5IE obd A5E AHE
o=y vidazts wedsly] SFtelot v A= F
ozl wlo]Ae] TOC ZFHNE 7Fele] HA A8 (500
mL)e] TOC7} o|AX|8e} 3mg L A= A5 =S ot
E F 3Ask v 1% Ao = g]ldle FrHxoz v}
32 TOC7} vl == 7S &eldtt) (spikel: YA S+
F). TOC ZA A7} A FHeH, oA 2F8-4 S 718}
o)A Hxrr} 3mg L} ALE == st} (spike2: spikel
+xFN). oA =A% YA =, spike 1, spike 22] A 7}
A9 Azl date] 240 AAAE olgaje] A5
79 A, e B jAaTE Gl w3 )
o] ZAAEE AFH sl AFAZ A &4 TOC 7)
Aol g EAE Saeled w4 TOC 71719k 5=
71718 A g =E Aaksksih

)

FAREEAT] WY Amdel AEnEAAY
(@7 2] 25, 2009)9] 4AAEZHE A7} 2 A

A4 53 (Table 2)' 9|4 HAE P2 555 Qe 4
=7k EAen $ARRATL 1887, A=A
AEA7 o] SFske] 15/1~2d st oleh 2
A7 AET GWEF pHS} DOFEo] Hhsi
A QHEE 200 o2 Heha 913, 83} ECol o
stelt da) eIzl S} sk aeht A2 gl
A7 pARNEEAT A=ALAA AT 5,
2006) 9 ‘pAAFEA T A =R AT (2, 2008) Sl
A E2AE 7|20 se] pH, DO F5o o A7E

Table 1. The measuring items for Automatic Water Quality Monitoring System (AWQMS).

Classification

Items

Common item (5 types)

Temperature, pH, dissolved oxygen (DO), electric conductivity (EC), total organic carbon (TOC)

Total phosphorus (TP), total nitrogen (TN), ammonia nitrogen (NH;-N), nitrate nitrogen (NO3-
N), phosphate phosphorous (PO,-P), chlorophyll-a, turbidity, VOCs (Dichloromethane, 1,1,1-

Optional item (22 types)

trichloroethane, Benzene, Carbontetrachloride, Toluene, Trichloroethylene, Ethylbenzene,

Xylene, Tetrachloroethylene), heavy metal (Cu, Pb, Zn, Cd), phenol, biological monitoring
system (daphnia, fish, bacteria, alga)
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Table 2. The guidelines of quality assessment (QA) and quality inspection (QI) for AWQMS.

QA Ql
Item - i iati i
Precision  Bias Ze_ro Spfam Repe_ata Relative Linearity Reliability Deviation Ins_ulatlon
drift drift bility accuracy mean resistance
Temperature - - +5% - - - +0.3°C
pH pH=£0.1* pH+0.1**  pH=*0.1 +20% - - -
DO +02mgL™* +£03mgL?! +03mgL?' +20% - - -
EC +2% +2% +1% - +5% - -
TOC +5% +5% +5% +20% +5% - -
Chl-a +3% +3% +3% - - - -
VOCs - - +5% - - +10% - More than
TN +5%  +10% +3% +3% +3% +20% - - - MO
NH,-N +3% +3% +3% - - - -
NOs-N +3% +3% +3% - - - -
TP +3% +3% +3% +20% - - -
PO,-P +3% +3% +3% - - -
Turbidity +5% +5% +5% - +5% - -
Heavy metal +5% +5% +5% - - - -
Phenol +5% +5% +5% - - - -
*: Based on pH 7, **: Based on pH 4 or 10
=3) gk w} alu} e S LER FE =R R Ho)= =7t (measured value)zt 73 (true value)®]
dte] A4E Aoz 5 A vaE ol A A AxzA SAARS] A (reliability) HeRIH
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Table 3. The relative accuracy both manual-automatic measuring data and sampling site-housing site measuring data (%).

Manual-automatic

Sampling site-housing site

Site Temp. pH EC DO Temp. pH EC DO
N-2 0.5 33 11.4 5.9 0.8 23 1.6 31.0
K-1 0.5 1.7 22.3 9.7 4.0 31 0.7 26.0
K-2 35 2.0 11.8 12.5 2.4 0.5 4.8 5.2
Y-1 0.0 2.7 15.5 8.1 15 4.8 0.3 12.1
Y-2 0.7 51 21 15 0.0 0.5 0.9 175

Table 4. Difference of DO concentration between sampling site and housing site.

Gap between

Site Mean of housing site Mean of sampling site sampling-housing site Pipeline length
P -1 -1 -
(Installation year) (mgL™) (mgL™) (mg L) (m)
N-1 (1996) 1.5 5.8 4.3 250
N-2(1998) 4.8 6.9 21 150
K-1(1998) 8.7 11.3 2.6 100
K-2 (2005) 35 43 0.8 70
Y-1(2004) 9.4 10.4 1.0 170
Y-2(1998) 4.3 5.2 0.9 32
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Fig. 1. The increasing rate of DO after backwash on the
sampling pipeline.
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Table 5. The measuring method and response time of TOC analyzers.

Site Manufacturer Measuring method Filter size (um) Response time (min)
H-1 P UV-NDIR 10 20
N-1 S Combustion catalytic oxidation-NDIR 100 10
N-2 P UV-NDIR 10 30
K-1 S Combustion catalytic oxidation-NDIR 10 10
K-2 P UV-NDIR 10 15
Y-1 S Combustion catalytic oxidation-NDIR 10 10
Y-2 SK UV-NDIR 10 15
Table 6. The relative accuracy, precision and bias of TOC.
Manual .
- Automatic instrument ;
Site Sample instrument Bias (%) Relative
. accuracy (%)
Mean (mg L) Mean (mg L) Precision (%)
Filtered water 3.9 3.7 2.0 5.1
H-1 Spike 1 6.7 6.7 3.9 0.0 5.1
Spike 2 9.6 9.4 0.3 2.2
Filtered water 6.3 55 3.1 12.1
N-1 Spike 1 11.4 10.8 2.6 5.7 6.4
Spike 2 15.6 15.4 2.6 1.3
Filtered water 35 3.4 2.2 2.7
K-1 Spike 1 6.4 6.3 0.5 1.7 5.4
Spike 2 9.3 8.7 0.7 6.5
Filtered water 3.0 3.1 11 35
K-2 Spike 1 6.1 6.4 1.7 4.2 3.9
Spike 2 8.7 9.0 0.8 2.7
Filtered water 35 23 4.1 33.2
Y-1 Spike 1 5.5 4.4 2.3 20.5 22.2
Spike 2 7.3 6.1 0.2 16.6
Filtered water 3.0 14 1.6 52.5
Y-2 Spike 1 6.1 3.1 0.4 49.7 39.0
Spike 2 8.7 49 0.2 44.3
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